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҅   

1  

ԅ ῃ ̆ ȁ № ȁ‰ №

ץ ᴇ Ȃ 

ԍҬ ֲ ῍ ῤ ֟ ֽ̂ᶫ ֟ Ȃ̃ 

2 ӎ 

Ҋ↓ ӈ ԍ Ȃ 

2. 1 ̔ Ҭᶏ №Ȃ 

2. 2 ̔ ῤ ᶏ ԍ ֟ ֲ Ȃ 

2. 3 №̔Ҍ ᵬҹ ᶏ Ȃ 

2. 4 №̔ ᴆҊ ᵬҹ ᶏ Ȃ 

2. ץ̔╕ 5 └ Ҭ ҹ Ҭⱴ῀ Ȃ 

2. 6 ╕ ≠̔ ᾣ ȁ ᵬ Ḡץ̆ ᾧ ᴴ

Ḡ ֟ Ҭⱴ῀ Ȃ 

2. 7 ╕ ≠̔ ᾣ ҹ̆ᶏ ῒ ᵝ

Ҭⱴ῀ ̆ᵖҌ ҈ 7Ҭ ╕Ȃ 

2. 8 ╕̔ҹ Ҭⱴ῀ Ȃ 

2. 9 ̔ ֲᵣ ̂ ȁ ȁ ȁ ᶏ̃ Ȃ 

2. 10 ̔ ֟ Ȃ 

2. 11 ̔ ԍ ȁ ᵝ Ȃ 

2. 12 ̔ ԍ Ȃ 

2. 13 ᵣ ̔ ԍ ᵣ ̂Ҍ ̃ Ȃ 

2. 14 ̔ ԍ ҉ Ȃ 

2. 15 ᾙ ̔ ԍᾙ ᶏ Ȃ 

2. 16 Ғҙᶏ ̔ Ғ Ғҙ ֲ ᵬᶏ Ȃ 

2. 17 ̔ Ȃ 

2. 18 ῃ ̔ ȁ ȁ ֟ȁ Ữ Ҭ֟

῀ ̆ ԍֲᵣ ֲᵣẫ Ȃ 

3 Ὴ  

3.1 ѿ  

3.1.1 ῃ ᵀ̆ Ḡ ȁ ᶏ ᴆҊ̆Ҍ

ֲᵣẫ ֟ Ȃ 

3.1.2 ֟ ֟ Ȃ ֟ ̆Ḡ

֟ ῃȂ 

3.1.3 ҉ ╠ ̆ ῏ ȁ

ȁ ֲᵣ ῃ Ȃ 

3.1.4 ֟ ῃ ῏ ̆ ₮ Ȃ 

3.2  

3.2.1 Ҍ ᶏ ԋ 1 2 ↓ №Ȃ 

҉ ᾧ ᵬҹ ῀ ̆ ῒ ̕
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̆ ῃ ᵀ̆ Ḡ ȁ ᴆҊҌ ֲ

ᵣẫ ֟ Ȃ 

3.2.2 Ҭ ԍ ԋ 3 №Ҭ ↓ ᶏ̆

Ҭ Ȃ 

3.2. 3 Ҭ ╕ȁ ╕ȁ ╕ȁ ╕̆ ҈

4 7Ҭ ↓ ̆ᶏ Ҭ Ȃ 

 

3.3  

Ҭ 1Ҭ ṿȂ 

1 Ҳ ẅ 

 ṿ  

̂CFU/g CFU/ml̃  
Ů500 

ȁ

ᾙ  

Ů1000 ῒז  

̂CFU/g CFU/ml̃  Ů100  

/ĝ ml̃  Ҍ ₮  

/ĝ ml̃  Ҍ ₮  

Ẋ /ĝ ml̃  Ҍ ₮  

3.4 ṿ  

Ҭ Ҍ 2Ҭ ṿȂ 

2 Ҳ ẅ 

 ṿ̂mg/kg̃   

 1 ╕  

 10  

 2  

 5  

 2000  

ԋ  30  

 Ҍ ₮
*
  

3.5  

ῃ Ҍ̆ ҍ Ҍ̆

ֲᵣ֟ Ȃ 

3.6  

3.6.1 ₄ Ҭ ҉ ᶏ ᴆ Ԋ ̆

Ȃ 

3.6.2 ῒז ῏ ‰ Ȃ 

3.7 ᾙ  

3.7.1 ᾙ ȁ ȁ ֟ ȁ ȁᶏ ῃ └

ῃ ̆ ῏ Ḡץ̆ ֟ ῃ Ȃ 

3.7.2 ᾙ Ҭ Ȃ 

3.8  

3.8.1 ῃ ᵀ̆ Ḡ ȁ ᶏ ᴆҊ̆Ҍ

ֲᵣẫ ֟ Ȃ 
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3.8.2 ῃ ̆ ҍ ֟ ⌠

Ȃ 

3.8.3 ῤ ȁ ̂CAS / EINECS ȁINCI

ȁ Ҁ ȁ̃ᶏ ȁ ȁ ȁ ȁ ῃ

ῒ └ ῤ Ȃ 

3.8.4 ȁỮ ȁᶏ ̆ Ҍ Ȃ 

ῃ Ҍ̆ ҍ Ҍ̆

ֲᵣ֟ Ȃ 

ȁ ῒז ᴆỮ Ȃ 

3.8.5 ⌠ Ḥ ̂ ᵖҌ ԍ ‰Ҭ

ȁINCI ȁCAS / EINECS ȁ̃ ֟ ȁ ȁ ֟ ֟ ȁ

Ḡ Ҭ Ȃ 

ԍ ̆ῒ ῏ Ȃ 

3.8.6 ꜚ ῒ ȁᶏ ᵝ Ḥ Ȃ 

ꜚ └ ̆ ῒ ȁ ̆Ҍ ᶏ

֟ ‰ᶏ Ȃ 

3.8.7 ᶏ ῏ Ȃ 
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1 ⅎ(1)(2)Ѓ 1Є 

̂ ↓̃ 

 Ҭ   

1 1-(1- )  1-(1-Naphthylmethyl) quinolinium (CAS No. 65322-65-8) 

2 1-((3- Ҙ ) )-4-( ) ῒ  1-((3-Aminopropyl)amino)-4-(methylamino)anthraquinone  (CAS No. 22366-99-0)and its salts  

3 1-(4- )-4,4-ԋ -3-(1,2,4-҈ -1- ) -3-  1-(4-Chlorophenyl)-4,4-dimethyl-3-(1,2,4-triazol-1-ylmethyl)pentan-3-ol (CAS No. 107534-96-3) 

4 1-(4- )-1- -3-  1-(4-Methoxyphenyl)-1-penten-3-one (Ŭ-Methylanisylideneacetone) (CAS No. 104-27-8) 

5 1,1,2-҈ Ә  1,1,2-Trichloroethane (CAS No. 79-00-5) 

6 1,1,3,3,5-ԓ -4,6-ԋ (ᴮ ) 1,1,3,3,5-Pentamethyl-4,6-dinitroindane (Moskene) (CAS No. 116-66-5) 

7 ((1,1ô- )-4,4ô-ԋ )ԋ  ((1,1ô-Biphenyl)-4,4ô-diyl)diammonium sulfate (CAS No. 531-86-2) 

8 (1,1- (ԋ ))Ҙ ̂ , ̃ ῒ  
1,1-Bis(dimethylaminomethyl)propyl benzoate (amydricaine, alypine) (CAS No. 963-07-5)  and its 

salts 

9 1,2,3,4,5,6-Έ  1,2,3,4,5,6-Hexachlorocyclohexanes (BHC-ISO) (CAS No. 58-89-9) 

10 1,2,3-҈ Ҙ  1,2,3-Trichloropropane (CAS No. 96-18-4) 

11 1,2,4- ҈ ҈Ә ῒ  1,2,4-Benzenetriacetate and its salts (CAS No. 613-03-6)  

12 1,2,4-҈  1,2,4-Triazole (CAS No. 288-88-0) 

13 1,2- ԋ ԋ C7-11  1,2-Benzenedicarboxylic acid di-C7-11, branched and linear alkylesters(CAS No. 68515-42-4) 

14 
1,2- ԋ ԋ , ԋ , 

ԋ , ԋ  

1,2-Benzenedicarboxylic acid, dipentylester, branched and linear(CAS No. 

84777-06-0),n-Pentyl-isopentylphthalate,di-n-Pentyl phthalate (CAS No. 131-18-0), 

Diisopentylphthalate (CAS No. 605-50-5) 



6 

 

 Ҭ   

15 1,2- (2- Ә )Ә ̕҈Әԋ ԋ  1,2-bis(2-Methoxyethoxy)ethane; Triethylene glycol dimethyl ether (TEGDME) (CAS No. 112-49-2) 

16 1,2-ԋ -3- Ҙ  1,2-Dibromo-3-chloropropane (CAS No. 96-12-8) 

17 1,2-ԋ Ә  1,2-Dibromoethane (CAS No. 106-93-4) 

18 1,2- -3- Ҙ  1,2-Epoxy-3-phenoxypropane (Phenylglycidyl ether) (CAS No .122-60-1) 

19 1,2- Ҁ  1,2-Epoxybutane (CAS No. 106-88-7) 

20 1,3- ԋ , 4- -6-( Ẽ )- ῒ  1,3-Benzenediamine, 4-methyl-6-(phenylazo)- (CAS No. 4438-16-8) and its salts  

21 1,3,5-҈ ( ҈ ) ῒ  1,3,5-Trihydroxybenzene (Phloroglucinol) (CAS No. 108-73-6) and its salts 

22 1,3,5-҈-((2S 2R)-2,3- Ҙ )-1,3,5҈ -2,4,6-(1H,3H,5H)-҈  
1,3,5-tris-((2S and 2R)-2,3-Epoxypropyl)-1,3,5-triazine-2,4,6-(1H,3H,5H)-trione (Teroxirone) (CAS No 

59653-74-6) 

23 1,3,5-҈( Ә )-1,3,5-҈ -2,4,6(1H,3H,5H)҈  1,3,5-Tris(oxiranylmethyl)-1,3,5-triazine-2,4,6(1H,3H,5H)-trione (TGIC) (CAS No. 2451-62-9) 

24 1,3- (Ә Ә )-Ҙ  1,3-bis(Vinylsulfonylacetamido)-propane (CAS No. 93629-90-4) 

25 1,3-ԋ -2-Ҙ  1,3-Dichloropropan-2-ol (CAS No. 96-23-1)  

26 1,3-ԋ ῒ  1,3-Dimethylpentylamine (CAS No. 105-41-9)and its salts  

27 1,3-ԋ  1,3-Diphenylguanidine (CAS No. 102-06-7) 

28 1,3-Ҙ ῤ  1,3-Propanesultone (CAS No. 1120-71-4) 

29 1,4,5,8- ̂№ 1̃ 1,4,5,8-Tetraaminoanthraquinone (Disperse Blue 1) (CAS No. 2475-45-8) 

30 1,4-ԋ -2- -9,10- (№ 11) ῒ  1,4-Diamino-2-methoxy-9,10-anthracenedione (Disperse Red 11) (CAS No. 2872-48-2) and its salts  

31 1,4-ԋ ( ԋ ) 1,4-Dichlorobenzene (p-Dichlorobenzene) (CAS No. 106-46-7) 

32 1,4-ԋ -2-Ҁ  1,4-Dichlorobut-2-ene (CAS No. 764-41-0)  
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 Ҭ   

33 1,4-ԋ -5,8- ((2- Ә ) ) (№  7) ῒ  
1,4-Dihydroxy-5,8-bis((2-hydroxyethyl)amino)anthraquinone (Disperse Blue 7) (CAS No. 3179-90-6) 

and its salts  

34  1,4-Dihydroxybenzene (Hydroquinone) 

35 1,7- ԋ  1,7-Naphthalenediol (CAS No. 575-38-2)  

36 11-a- ( )-4- -3,20-ԋ ̂ ̃ ῒ  11-a-Hydroxypregn-4-ene-3,20-dione (CAS No. 80-75-1)and its esters 

37 1- -4-((4-((ԋ ) ) ) ) ῒ  
1-Amino-4-((4-((dimethylamino)methyl]phenyl]amino]anthraquinone and its salts(CAS No. 67905-56-0 

/ CAS No. 12217-43-5 )   

38 1- -4-( )-9,10- (№  4) ῒ  1-Amino-4-(methylamino)-9,10-anthracenedione (Disperse Violet 4) (CAS No. 1220-94-6) and its salts  

39 1- 2- ױ  1-and 2-Naphthylamines (CAS No. 134-32-7 / CAS No. 91-59-8)  and their salts 

40 1- -3,4,5-҈  1-Bromo-3,4,5-trifluorobenzene (CAS No. 138526-69-9) 

41 1- Ҙ  ( Ҙ ) 1-Bromopropane (n-Propyl bromide) (CAS No. 106-94-5) 

42 1-Ҁ -3-(N- )  1-Butyl-3-(N- crotonoylsulphanilyl)urea (CAS No. 52964-42-8) 

43 1- -2,3- Ҙ  1-Chloro-2,3-epoxypropane (Epichlorohydrin) (CAS No. 106-89-8) 

44 1- -4-  1-Chloro-4-nitrobenzene (CAS No. 100-00-5) 

45 1-ԋ -1- Ҙ ̂ ̃ ῒ  1-Dimethylaminomethyl-1-methylpropyl benzoate (amylocaine) (CAS No. 644-26-8) and its salts 

46 1-Ә -1-  1-Ethyl-1-methylmorpholinium bromide (CAS No. 65756-41-4) 

47 1-Ә -1- ( ) 1-Ethyl-1-methylpyrrolidinium bromide (CAS No. 69227-51-6) 

48 1- -2,4-ԋ (2,4-ԋ ) ῒ  
1-Hydroxy-2,4-diaminobenzene (2,4-Diaminophenol) (CAS No. 95-86-3) and its dihydrochloride salt 

(2,4-Diaminophenol HCl) (CAS No. 137-09-7) 

49 1- -2,4-ԋ ̂2,4-ԋ -CI 76050̃ ῒ  1-Methoxy-2,4-diaminobenzene (2,4-diaminoanisole-CI 76050) (CAS No. 615-05-4) and its salts 
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 Ҭ   

50 1- -2,5-ԋ ̂2,5-ԋ ̃ ῒ  1-Methoxy-2,5-diaminobenzene (2,5-diaminoanisole) (CAS No. 5307-02-8)and its salts 

51 1- -2,4,5-҈ ῒ  1-Methyl-2,4,5-trihydroxybenzene(CAS No. 1124-09-0) and its salts  

52 1- -3- -1-֒  1-Methyl-3-nitro-1-nitrosoguanidine (CAS No. 70-25-7) 

53 ╕ 
(1R,4S,5R,8S)-1,2,3,4,10,10-Hexachloro-1,4,4a,5,8,8a-hexahydro-1,4:5,8-dimethanonaphthalene 

(isodrin-ISO) (CAS No. 465-73-6) 

54 ╕ 
(1R,4S,5R,8S)-1,2,3,4,10,10-Hexachloro-6,7-epoxy-1,4,4a,5,6,7,8,8a-octahydro-1,4:5,8-dimethano-naph

thalene (endrin-ISO) (CAS No. 72-20-8)  

55 1-Ә -2-  1-Vinyl-2-pyrrolidone (CAS No. 88-12-0) 

56 2-((4- -2- ) )Ә (HC  No. 12) ῒ  2-((4-chloro-2-nitrophenyl)amino)ethanol (HC Yellow No. 12) (CAS No. 59320-13-7)and its salts 

57 
73 (2-((4- -2- )Ẽ )-N-(2- )-3- Ҁף

) ῒ  

2-((4-Chloro-2-nitrophenyl)azo)-N-(2-methoxyphenyl)-3-oxobutanamide (Pigment Yellow 73) (CAS 

No. 13515-40-7) and its salts  

58  2-(2-(4-Chlorophenyl)-2-phenylacetyl) indane-1,3-dione (chlorophacinone-ISO) (CAS No. 3691-35-8) 

59 (+/-)-2-(2,4-ԋ )-3-(1H-1,2,4-҈ -1- )Ҙ -1,1,2,2- Ә  
(+/-)-2-(2,4-Dichlorophenyl)-3-(1H-1,2,4-triazol-1-yl)propyl-1,1,2,2-tetrafluoroethylether 

(Tetraconazole (ISO))  (CAS No .112281-77-3) 

60 
2-(2- -3-(2- ) -1- Ẽ )-7-(2- -3-(3-

) - -1- Ẽ )- -9-  

2-(2-Hydroxy-3-(2-chlorophenyl)carbamoyl-1-naphthylazo)-7-(2-hydroxy-3-(3-methylphenyl)carbamoyl

-1-naphthylazo)fluoren-9-one (EC No. 420-580-2) 

61 2-(2- Ә )Ә  2-(2-Methoxyethoxy)ethanol (Diethylene glycol monomethyl ether; DEGME) (CAS No .111-77-3) 

62 2-(4- Ҙ -2- )-N,N-ԋӘ Ә ῒ  2-(4-Allyl -2-methoxyphenoxy)-N,N-diethylacetamide  (CAS No. 305-13-5)and its salts 

63 2-(4- -N-(2- ) )Ә ԋ  
2-(4-Methoxybenzyl-N-(2-pyridyl) amino) ethyldimethylamine maleate (Mepyramine maleate ; 

pyrilamine maleate) (CAS No. 59-33-6)  

64 2-(4- -Ҁ )Ә  2-(4-tert-Butylphenyl)ethanol (CAS No. 5406-86-0) 
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65 
 12 (2,2'-((3,3'-ԋ (1,1'- )-4,4'-ԋ ) (Ẽ )) (3- ף

-N- Ҁ )) ῒ  

2,2'-((3,3'-Dichloro(1,1'-biphenyl)-4,4'-diyl)bis(azo))bis(3-oxo-N-phenylbutanamide) (Pigment Yellow 

12) (CAS No. 6358-85-6) and its salts  

66 
№ 1 (2,2'-((3- -4-((2,6-ԋ -4- )Ẽ ) )֒ ) Ә ) 

ῒ  

2,2'-((3-Chloro-4-((2,6-dichloro-4-nitrophenyl)azo)phenyl)imino)bisethanol (Disperse Brown 1) (CAS 

No. 23355-64-8)and its salts 

67 2,2'-(1,2-֒Ә ) (5-((4-Ә )Ẽ ) ) ῒ  2,2'-(1,2-Ethenediyl)bis(5-((4-ethoxyphenyl)azo)benzenesulfonic acid) (CAS No. 2870-32-8)and its salts  

68 2,2,2-҈ Ә  2,2,2-Tribromoethanol (tribromoethyl alcohol) (CAS No. 75-80-9) 

69 2,2,2-҈ Ә-1,1-ԋ  2,2,2-Trichloroethane-1,1-diol (CAS No. 302-17-0) 

70 2,2,6-҈ -4- ̂ ̃ ῒ  2,2,6-Trimethyl-4-piperidyl benzoate (benzamine) (CAS No. 500-34-5) and its salts 

71 2,2ô-ԋ Ә  2,2ô-Bioxirane (1,2:3,4-Diepoxybutane) (CAS No 1464-53-5)  

72 2,2-ԋ -2- Ә  2,2-Dibromo-2-nitroethanol (CAS No. 69094-18-4) 

73 2,3,4-҈ -1-Ҁ  2,3,4-Trichlorobut-1-ene (CAS No. 2431-50-7) 

74 2,3,7,8- ԋ ԋ  2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) (CAS No. 1746-01-6) 

75 2,3-ԋ -1-Ҙ  2,3-Dibromopropan-1-ol (CAS No. 96-13-9) 

76 2,3-ԋ -2- Ҁ  2,3-Dichloro-2-methylbutane (CAS No .507-45-9) 

77 2,3-ԋ Ҙ  2,3-Dichloropropene (CAS No. 78-88-6) 

78 
2,3-ԋ -2,2-ԋ -6-((4-( Ẽ )-1- )Ẽ )-1H-  ( ╕

 3) ῒ  

2,3-Dihydro-2,2-dimethyl-6-((4-(phenylazo)-1-naphthalenyl)azo)-1H-pyrimidine (Solvent Black 3) 

(CAS No. 4197-25-5)and its salts  

79 2,3-ԋ  2,3-Dinitrotoluene (CAS No. 602-01-7) 

80 2,3- -1-Ҙ  2,3-Epoxypropan-1-ol (Glycidol) (CAS No. 556-52-5) 

81 2,3- Ҙ  2,3-Epoxypropyl o-tolyl ether (CAS No. 2210-79-9) 
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 Ҭ   

82 2,3-ԋ  2,3-Naphthalenediol (CAS No. 92-44-4)  

83 2,4-ԋ ; ҙ ԋ  2,4- Dinitrotoluene; Dinitrotoluene, technical grade (CAS No. 121-14-2 / CAS No. 25321-14-6) 

84 2,4,5-҈ ; 2,4,5-҈  2,4,5-Trimethylaniline (CAS No. 137-17-7),2,4,5-Trimethylaniline hydrochloride (CAS No. 21436-97-5) 

85 2,4,6-҈  2,4,6-Trichlorophenol (CAS No. 88-06-2) 

86 2,4-ԋ -5- Ә ῒ  2,4-Diamino-5-methylphenetol and its HCl salt (CAS No. 113715-25-6)  

87 2,4-ԋ -5- Ә ῒ  2,4-Diamino-5-methylphenoxyethanol and its salts(CAS No. 141614-05-3 / CAS No. 113715-27-8)  

88 2,4-ԋ ԋ  2,4-Diaminodiphenylamine (CAS No. 136-17-4)  

89 2,4-ԋ Ә ῒ  2,4-Diaminophenylethanol  (CAS No. 14572-93-1) and its salts 

90 2,4-ԋ -3-  2,4-Dihydroxy-3-methylbenzaldehyde (CAS No. 6248-20-0) 

91 2,5-ԋ  2,5-Dinitrotoluene (CAS No. 619-15-8) 

92 2,6- (2- Ә )-3,5- ԋ ῒ  2,6-Bis(2-Hydroxyethoxy)-3,5-Pyridinediamine (CAS No. 117907-42-3) and its HCl salt 

93 2,6-ԋ -4-  2,6-Dibromo-4-cyanophenyl octanoate (CAS No. 1689-99-2) 

94 2,6-ԋ -4- ῒ  2,6-Dihydroxy-4-methylpyridine(CAS No. 4664-16-8) and its salts  

95 (2,6-ԋ -1,3-ԋ -4- )Ә  2,6-Dimethyl-1,3-dioxan-4-yl acetate (dimethoxane)( CAS No. 828-00-2) 

96 2,6-ԋ  2,6-Dinitrotoluene (CAS No. 606-20-2) 

97 2,7- ԋ , 5-(Ә )-4- -3-((2- )Ẽ )- ῒ  
2,7-Naphthalenedisulfonic acid, 5-(acetylamino)-4-hydroxy-3-((2-methylphenyl)azo)-  (CAS No. 

6441-93-6)and its salts  

98 
2-{4-(2-  Ҙ )-6-(4- -3-(5- -2- -4- Ẽ

)-2- -7- )-1,3,5-҈ } -2- Ҙ  

2-{4-(2-Ammoniopropylamino)-6-(4-hydroxy-3-(5-methyl-2-methoxy-4-sulfamoylphenylazo)-2 

-sulfonatonaphth-7-ylamino)-1,3,5-triazin-2-ylamino}-2-aminopropyl formate  (EC No. 424-260-3) 
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99 Ә ῒ  (2-Acetoxyethyl)trimethylammonium (acetylcholine ) (CAS No. 51-84-3)and its salts  

100 2- -1,2- (4- )Ә ῒ  2-Amino-1,2-bis(4-methoxyphenyl)ethanol (CAS No. 530-34-7) and its salts 

101 2- -3- ῒ  2-Amino-3-nitrophenol  (CAS No. 603-85-0) and its salts  

102 2- -4-  2-Amino-4-nitrophenol (CAS No. 99-57-0) 

103 2- -5-  2-Amino-5-nitrophenol (CAS No. 121-88-0) 

104 2- ῒ  2-Aminomethyl-p-aminophenol and its HCl salt (CAS No. 79352-72-0) 

105 ῒ  
2-Aminophenol (o-Aminophenol; CI 76520) and its salts (CAS No. 95-55-6 / CAS No. 67845-79-8 / 

CAS No. 51-19-4) 

106 2- Ҙ  2-Bromopropane (CAS No. 75-26-3) 

107 2-Ҁ  2-Butanone oxime (CAS No. 96-29-7) 

108 2- -5- -N- Ә ԋ ῒ  2-Chloro-5-nitro-N-hydroxyethyl-p-phenylenediamine(CAS No. 50610-28-1) and its salts  

109 2- -6- -4- ԋ ( ) 2-Chloro-6-methylpyrimidin-4-yldimethylamine (crimidine-ISO) (CAS No. 535-89-7) 

110 3- -4- -2-ԋӘ Ә ̂ ̃ ῒ  2-Diethylaminoethyl 3-hydroxy-4-phenylbenzoate(Xenysalate)(INN)) (CAS No. 3572-52-9) and its salts 

111 2-Ә Ә ῒӘ  2-Ethoxyethanol and its acetate (2-Ethoxyethyl acetate) (CAS No.110-80-5 / CAS No. 111-15-9) 

112 2-Ә  2-Ethylhexanoic acid (CAS No. 149-57-5) 

113 Ә 2-Ә (((3,5- (1,1-ԋ Ә )-4- )- )- (ף  2-Ethylhexyl(((3,5-bis(1,1-dimethylethyl)-4-hydroxyphenyl)-methyl)thio)acetate (CAS No. 80387-97-9) 

114 (2- Ҙ -4- )  (2-Isopropylpent-4-enoyl)urea (apronalide)  (CAS No. 528-92-7) 

115 4- -2- (4- ⇔ ) ῒ  2-Methoxy-4-nitrophenol (4-Nitroguaiacol) (CAS No. 3251-56-7) and its salts  

116 2- Ә ῒӘ  2-Methoxyethanol and its acetate (2-Methoxyethyl acetate) (CAS No.109-86-4 / CAS No. 110-49-6 ) 
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117 2-  2-Methoxymethyl-p-Aminophenol and its HCl salt (CAS No.135043-65-1 / CAS No .29785-47-5 )  

118 2- Ҙ ῒӘ  
2-Methoxypropanol and its acetate (2-Methoxypropyl acetate)(CAS No 1589-47-5/ CAS No. 

70657-70-4) 

119 2- Ҙ  2-Methylaziridine (CAS No. 75-55-8) 

120 2- ῒ  2-Methylheptylamine (CAS No. 540-43-2) and its salts 

121 ԋ 2- - -֒ ̂ -2,6-ԋ ̃ 2-Methyl-m-phenylene diisocyanate (Toluene 2,6-diisocyanate) (CAS No. 91-08-7) 

122 2- - ԋ ̂ -2,6-ԋ ̃  2-Methyl-m-phenylenediamine (Toluene-2,6-diamine) (CAS No. 823-40-5) 

123 
2- , 7-( )-4- -3-((4-((4- )Ẽ ) )Ẽ

)- ῒ  

2-Naphthalenesulfonic acid, 7-(benzoylamino)-4-hydroxy-3-((4-((4-sulfophenyl)azo)phenyl)azo)- (CAS 

No. 2610-11-9) and its salts  

124 
2- , 7,7'-( ԋ֒ ) (4- -3-((2- -4))-4-ף )Ẽ

) )Ẽ )- ῒ  

2-Naphthalenesulfonic acid, 

7,7'-(carbonyldiimino)bis(4-hydroxy-3-((2-sulfo-4-((4-sulfophenyl)azo)phenyl)azo)-(CAS No. 

2610-10-8 / CAS No. 25188-41-4) and its salts  

125 2-  2-Naphthol (CAS No. 135-19-3) 

126 2-  2-Nitroanisole (CAS No. 91-23-6) 

127 2-  2-Nitronaphthalene (CAS No. 581-89-5) 

128 2- -N- Ә ῒ  2-Nitro-N-hydroxyethyl-p-anisidine(CAS No. 57524-53-5) and its salts  

129 2- ԋ ῒ  2-Nitro-p-phenylenediamine and its salts (CAS No. 5307-14-2 / 18266-52-9)  

130 2- Ҙ  2-Nitropropane (CAS No. 79-46-9) 

131 2-  2-Nitrotoluene (CAS No. 88-72-2) 

132 2-֒  2-Pentylidenecyclohexanone (CAS No. 25677-40-1) 
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133 
(2RS,3RS)-3-(2- )-2-(4- )-((1H-1,2,4-҈ -1- ) )

Ә ̂ ̃ 

(2RS,3RS)-3-(2-Chlorophenyl)-2-(4-fluorophenyl)-(1H-1,2,4-triazol-1-yl)methyl)oxirane 

(Epoxiconazole) (CAS No. 133855-98-8) 

134 
3-((2- -4-(҈ ) ) ) Ҙ -1,2-ԋ  (HC  No. 6)

ῒ  

3-((2-nitro-4-(trifluoromethyl)phenyl)amino)propane-1,2-diol (HC Yellow No. 6) (CAS No. 

104333-00-8)and its salts  

135 3-((4-((2- Ә ) )-2- ) )-1,2-Ҙԋ ῒ  
3-((4-((2-Hydroxyethyl)Methylamino)-2-Nitrophenyl)Amino)-1,2-Propanediol and its salts  (CAS 

No .173994-75-7 / CAS No. 102767-27-1)  

136 
3-((4-(Ә ) )Ẽ )-4- -7-((((5- -6-( Ẽ )-7- ף

-2- ) ) ) )-2- ῒ  

3-((4-(Acetylamino)phenyl)azo)-4-hydroxy-7-((((5-hydroxy-6-(phenylazo)-7-sulfo-2-naphthalenyl)amin

o)carbonyl)amino)-2-naphthalenesulfonic acid  (CAS No. 3441-14-3)and its salts  

137 3-((4-(Ә (2- Ә ) )-2- ) ) -1,2-Ҙԋ ῒ  
3-((4-(Ethyl(2-Hydroxyethyl)Amino)-2-Nitrophenyl)Amino)-1,2-Propanediol and its salts (CAS No. 

114087-41-1 / CAS No. 114087-42-2)  

138 3-(1- )-4-  3-(1-Naphthyl)-4-hydroxycoumarin (CAS No. 39923-41-6) 

139 3-(4- )-1,1-ԋ ҈ Ә ̂ -TCÃ 3-(4-Chlorophenyl)-1,1-dimethyluronium trichloroacetate (monuron-TCA) (CAS No. 140-41-0) 

140 3-(4- Ҙ )-1,1-ԋ  3-(4-Isopropylphenyl)-1,1-dimethylurea (Isoproturon -ISO)) (CAS No. 34123-59-6) 

141 
3,3'-( (2- -4,1-֒ )֒ ) (6-( )) ῒ

 

3,3'-(Sulfonylbis(2-nitro-4,1-phenylene)imino)bis(6-(phenylamino)) benzenesulfonic acid(CAS No. 

6373-79-1) and its salts  

142 3,3ô-ԋ  3,3ô-Dichlorobenzidine (CAS No. 91-94-1) 

143 3,3ô-ԋ ԋ  3,3ô-Dichlorobenzidine dihydrochloride (CAS No. 612-83-9) 

144 ԋ ԋ 3,3ô-ԋ  3,3ô-Dichlorobenzidine dihydrogen bis(sulfate) (CAS No. 64969-34-2) 

145 3,3ô-ԋ  3,3ô-Dichlorobenzidine sulfate (CAS No. 74332-73-3) 

146 3,3ô-ԋ ῒ  3,3ô-Dimethoxybenzidine (ortho-Dianisidine) (CAS No. 119-90-4) and its salts 

147 ԋ (3,3ô-ԋ (1,1ô- )-4,4ô-ԋ )ԋ  (3,3ô-Dimethyl (1,1ô-biphenyl)-4,4ô-diyl)diammonium bis(hydrogen sulfate) (CAS No. 64969-36-4) 
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148 3,3-ԋ(4- )2- [c] ̂ ̃ 3,3-Bis (4-hydroxyphenyl) phthalide (Phenolphthalein) (CAS No. 77-09-8)  

149 ҈   Tribromosalicylanilide (Tribromsalan (INN) )(CAS No. 87-10-5)-5,'3,4 ב

150 3,4,5-҈ Ә ῒ  3,4,5-Trimethoxyphenethylamine (Mescaline) (CAS No. 54-04-6) and its salts 

151 3,4-ԋ  3,4-Diaminobenzoic acid (CAS No. 619-05-6) 

152 
3,4-ԋ -2- -2- -4- -2H-5H [3,2-c]-[1] -5-

̂ ̃ 

3,4-Dihydro-2-methoxy-2-methyl-4-phenyl-2H,5H-pyrano [3,2-c]-[1]benzopyran-5-one 

(cyclocoumarol)( CAS No.518-20-7) 

153 3,4-ԋ  3,4-Dihydrocoumarine (CAS No. 119-84-6)  

154 3,4-ԋ  3,4-Dinitrotoluene (CAS No. 610-39-9) 

155 3,4-֒ ԋ ( ) ῒ  3,4-Methylenedioxyaniline(CAS No. 14268-66-7) and its salts 

156 3,4-֒ ԋ ( ) ῒ  3,4-Methylenedioxyphenol (CAS No. 533-31-3)and its salts 

157 3,5,5-҈ -2-  3,5,5-Trimethylcyclohex-2-enone (Isophorone)  (CAS No. 78-59-1) 

158 3,5-ԋ -4- ( );  
(3,5-Dibromo-4-hydroxybenzonitrile) Bromoxynil (ISO) and Bromoxynil heptanoate (ISO) (CAS 

No .1689-84-5 / CAS No. 56634-95-8) 

159 
3( 5)-((4-((7- -1- -3- -2- )Ẽ )-1- )Ẽ )

ῒ  

3(or5)-((4-((7-amino-1-hydroxy-3-sulfonato-2-naphthyl)azo)-1-naphthyl)azo)salicylic acid (CAS 

No .3442-21-5 / CAS No. 34977-63-4)and its salts  

160 
3( 5)-((4-( ) ) Ẽ )-1,2-( 1,4)-ԋ -1H-1,2,4-

҈ ῒ  

3(or5)-((4-(Benzylmethylamino)phenyl)azo)-1,2-(or1,4)-dimethyl-1H-1,2,4-triazolium  (CAS No. 

89959-98-8 / CAS No. 12221-69-1)and its salts 

161 3,5-ԋ  3,5-Dinitrotoluene (CAS No. 618-85-9) 

162 3,6,10-҈ -3,5,9- ѿ ҈ -2-  3,6,10-Trimethyl-3,5,9-undecatrien-2-one (Pseudo-Isomethyl ionone)  (CAS No. 1117-41-5) 

163 3,7-ԋ ̂6,7-ԋ ᾙ ̃ 3,7-Dimethyl-2-octen-1-ol (6,7-Dihydrogeraniol) (CAS No. 40607-48-5) 
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164 
3ô-Ә -5ô,6ô,7ô,8ô- -5ô,5ô,8ô,8ô- -2ô-Ә  7-Ә -6-

Ә -1,1,4,4- -1,2,3,4- ̂AETT; Versalidẽ  

3ô-Ethyl-5ô,6ô,7ô,8ô-tetrahydro-5ô,5ô,8ô,8ô-tetramethyl-2ô-acetonaphthone or 7-acetyl-6-ethyl-1,1,4,4- 

tetramethyl-1,2,3,4- tetrahydronaphtalen (AETT; Versalide) (CAS No. 88-29-9) 

165 (3- )-(4- -3- )-2- Ә  (3-Chlorophenyl)-(4-methoxy-3-nitrophenyl)methanone (CAS No. 66938-41-8) 

166 -3-(ԋӘ) Ҙ  3-Diethylaminopropyl cinnamate (CAS No. 538-66-9) 

167 3-Ә -2- -2-(3- Ҁ )-1,3-  3-Ethyl-2-methyl-2-(3-methylbutyl)-1,3-oxazolidine (CAS No. 143860-04-2) 

168 3- -4-((2- )Ẽ )-7- -1- ῒ  
3-Hydroxy-4-((2-hydroxynaphthyl)azo)-7-nitronaphthalene-1-sulfonic acid and its salts(CAS No. 

16279-54-2 / CAS No 5610-64-0)  

169 
3H- , 2-(((4- ) ֒ ) )-1,3,3-҈ - ῒ

 

3H-Indolium, 2-(((4-methoxyphenyl)methylhydrazono)methyl)-1,3,3-trimethyl- (CAS 

No .54060-92-3)and its salts  

170 
3H- , 2-(2-((2,4-ԋ ) )Ә )-1,3,3-҈ - ῒ

 

3H-Indolium, 2-(2-((2,4-dimethoxyphenyl)amino)ethenyl)-1,3,3-trimethyl-  (CAS No. 4208-80-4)and its 

salts  

171 3- -4- Ҙ ̂ ℮ ̃ ῒӘ  3-Imidazol-4-ylacrylic acid and its ethyl ester (urocanic acid)( CAS No. 104-98-3/ CAS No. 27538-35-8) 

172 3-(N- -N-(4- -3- ) )Ҙ -1,2-ԋ ῒ  
3-(N-Methyl-N-(4-methylamino-3-nitrophenyl)amino)propane-1,2-diol  (CAS No. 93633-79-5) and its 

salts  

173 3- -4- Ә ῒ  3-Nitro-4-aminophenoxyethanol (CAS No. 50982-74-6)and its salts  

174 4-((4- )Ẽ )  (№  3) ῒ  4-((4-Nitrophenyl)azo)aniline (Disperse Orange 3) and its salts(CAS No. 730-40-5  

175 4-(4-(1,3-ԋ Ҙ-2- ) )-1,8-ԋ -5-  
4-(4-(1,3-Dihydroxyprop-2-yl)phenylamino)-1,8-dihydroxy-5-nitroanthraquinone (CAS No. 

114565-66-1) 

176 4-(4- )-2-Ҁ -2-  4-(4-Methoxyphenyl)-3-butene-2-one (Anisylidene acetone) (CAS No. 943-88-4) 

177 
4,4'-((4- -1,3-֒ ) (Ẽ )) (6- -1,3- ԋ ) (  4)

ῒ  

4,4'-((4-Methyl-1,3-phenylene)bis(azo))bis(6-methyl-1,3-benzenediamine) (Basic Brown 4)  (CAS No. 

4482-25-1)and its salts  
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178 4,4ô-(4-֒ -2,5-֒ ԋ ֒ )  4,4ô-(4-Iminocyclohexa-2,5-dienylidenemethylene) dianiline hydrochloride (CAS No. 569-61-9) 

179 4,4ô-ԋ  4,4ô-Bi-o-toluidine (ortho-Tolidine) (CAS No. 119-93-7) 

180 4,4ô-ԋ ԋ  4,4ô-Bi-o-toluidine dihydrochloride (CAS No. 612-82-8) 

181 4,4ô-ԋ  4,4ô-Bi-o-toluidine sulfate (CAS No. 74753-18-7) 

182 4,4ô- (ԋ )  4,4ô-bis(Dimethylamino)benzophenone (Michlerôs ketone) (CAS No. 90-94-8) 

183 4,4ô- ֒ (N,N-ԋ ) ῒ  4,4ô-Carbonimidoyl bis(N,N-dimethylaniline) (CAS No. 492-80-8) and its salts 

184 4,4ô-ԋ -3,3ô-(3- Ҙ֒ף )  4,4ô-Dihydroxy-3,3ô-(3-methylthiopropylidene) dicoumarin 

185 4,4ô- Ҁ ֒Ә  4,4ô-Isobutylethylidenediphenol (CAS No. 6807-17-6) 

186 4,4ô-֒ (2-Ә ) 4,4ô-Methylene bis (2-ethylaniline) (CAS No. 19900-65-3) 

187 4,4ô-ԋ  4,4ô-Methylenedianiline (CAS No. 101-77-9) 

188 4,4ô-֒ -ԋ  4,4ô-Methylenedi-o-toluidine (CAS No. 838-88-0) 

189 4,4ô-ԋ ԋ ( ) ῒ  4,4ô-Oxydianiline (p-Aminophenyl ether) (CAS No. 101-80-4)and its salts 

190 4,4ô-ԋ ԋ ῒ  4,4ô-Thiodianiline (CAS No. 139-65-1) and its salts 

191 4,4'-ԋ ԋ ῒ  4,4'-Diaminodiphenylamine(CAS No. 537-65-5) and its saltss 

192 4,5-ԋ -1-((4- ) )-1Ḣ  4,5-Diamino-1-((4-Chlorophenyl)Methyl)-1H-Pyrazole Sulfate (CAS No. 163183-00-4)  

193 4,5-ԋ -1- ῒ  4,5-Diamino-1-Methylpyrazole and its HCl salt (CAS No. 20055-01-0 / CAS No. 21616-59-1)  

194 4,6- (2- Ә )- ԋ ῒ  4,6-Bis(2-hydroxyethoxy)-m-phenylenediamine(CAS No. 94082-85-6)and its salts  

195 4,6-ԋ -8- Ҁ  4,6-Dimethyl-8-tert-butylcoumarin (CAS No. 17874-34-9) 

196 4ô-Ә -2-  4ô-Ethoxy-2-benzimidazoleanilide(CAS No. 120187-29-3) 
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197 4- -2-  4-Amino-2-nitrophenol (CAS No .119-34-6) 

198 3- -4-  4-Amino-3-fluorophenol (CAS No. 399-95-1) 

199 4- Ẽ  4-Aminoazobenzene (CAS No. 60-09-3) 

200 ( ) ῒ  4-Aminobenzenesulfonic acid (Sulfanilic acid) (CAS No. 121-57-3 / CAS No. 515-74-2)and its salts 

201 4- ῒ  4-Aminobenzoic acid (CAS No. 150-13-0) and its esters, with the free amino group 

202 4- ῒ  4-Aminosalicylic acid (CAS No. 65-49-6) and its salts 

203 4- ; 4-Ә  4-Benzyloxyphenol and 4-ethoxyphenol (CAS No. 103-16-2 / CAS No. 622-62-8)  

204 4- -2-  4-Chloro-2-Aminophenol  (CAS No. 95-85-2) 

205 4-ԋӘ ῒ  
4-Diethylamino-o-toluidine and its salts(CAS No. 148-71-0 / CAS No. 24828-38-4 / CAS No. 

2051-79-8)  

206 4-Ә ԋ ῒ  4-Ethoxy-m-phenylenediamine (CAS No. 5862-77-1) and its salts 

207 4-Ә -3-  (N-Ә -3-  PABA) ῒ  4-Ethylamino-3-nitrobenzoic acid (N-Ethyl-3-Nitro PABA) (CAS No. 2788-74-1)and its salts  

208 (4- )-N-  (4-Hydrazinophenyl)-N-methylmethanesulfonamide hydrochloride (CAS No. 81880-96-8) 

209 4-  4-Hydroxyindole (CAS No. 2380-94-1)  

210 4- -2,5-ԋ ῒ  4-Methoxytoluene-2,5-Diamine (CAS No. 56496-88-9) and its HCl salt 

211 ԋ 4- ֒ ̂ -2,4-ԋ ̃ 4-Methyl-m-phenylene diisocyanate (Toluene 2,4-diisocyanate) (CAS No. 584-84-9) 

212 4- ԋ ̂ -2,4-ԋ ̃ ῒ  4-Methyl-m-phenylenediamine (Toluene-2,4-diamine) (CAS No. 95-80-7) and its salts 

213 4-  4-Nitrobiphenyl (CAS No. 92-93-3) 

214 4- ԋ ῒ  4-Nitro-m-phenylenediamine(CAS No. 5131-58-8) and its salts  
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215 4-֒  4-Nitrosophenol (CAS No. 104-91-6) 

216 4- Ẽ  4-o-Tolylazo-o-toluidine(CAS No. 97-56-3) 

217  
4-Phenylazophenylene-1, 3-diamine citrate hydrochloride (chrysoidine citrate hydrochloride) (CAS No. 

5909-04-6)  

218 4- Ҁ-3- -2-  4-Phenylbut-3-en-2-one (Benzylidene acetone) (CAS No. 122-57-6) 

219 4- Ҁ -3- -2,6-ԋ ̂ ̃ 4-tert-Butyl-3-methoxy-2,6-dinitrotoluene (Musk Ambrette) (CAS No. 83-66-9) 

220 4- Ҁ  4-tert-Butylphenol (CAS No. 98-54-4) 

221 4- Ҁ ԋ  4-tert-Butylpyrocatechol (CAS No. 98-29-3) 

222 5-((4-(ԋ ) )Ẽ )-1,4-ԋ -1H-1,2,4-҈ ῒ  
5-((4-(Dimethylamino)phenyl)azo)-1,4-dimethyl-1H-1,2,4-triazolium (CAS No. 12221-52-2) and its 

salts  

223 5-(2,4-ԋ -1,2,3,4-ף )-3- -2-  
5-(2,4-Dioxo-1,2,3,4-tetrahydropyrimidine)-3-fluoro-2-hydroxymethylterahydrofuran (CAS No. 

41107-56-6) 

224 
5-(3-Ҁ -2,4,6- )-2-(1-(Ә ֒ )Ҙ )-3- -2-

-1-  

5-(3-Butyryl-2,4,6-trimethylphenyl)-2-(1-(ethoxyimino)propyl)-3-hydroxycyclohex-2-en-1-one (CAS 

No .138164-12-2) 

225 5-(a,b-ԋ Ә )-5- Әῤ  5-(a,b-Dibromophenethyl)-5-methylhydantoin (CAS No. 511-75-1) 

226 ԋ ֒ 5,5'-ԋ Ҙ -2,2'-ԋ -4,4'-ԋ  5,5'-Diisopropyl-2,2'-dimethylbiphenyl-4,4'-diyl dihypoiodite (thymol iodide) (CAS No. 552-22-7) 

227 
5,6,12,13- (2,1,9-d,e,f,:6,5,10-dô,eô,fô)ԋ -1,3,8,10(2H,9H)

 

5,6,12,13-Tetrachloroanthra(2,1,9-def:6,5,10-dôeôfô)diisoquinoline-1,3,8,10(2H,9H)-tetrone (CAS No. 

115662-06-1) 

228 5- -2,6-ԋ -3- ῒ  5-Amino-2,6-dimethoxy-3-hydroxypyridine(CAS No. 104333-03-1) and its salts  

229 5- -4- -2-  5-Amino-4-Fluoro-2-Methylphenol Sulfate (CAS No .163183-01-5) 

230 5- -1,3-ԋ -2H- -2-  5-Chloro-1,3-dihydro-2H-indol-2-one (CAS No. 17630-75-0) 
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231 5-Ә -3-҈ -1,2,4- ԋף  5-Ethoxy-3-trichloromethyl-1,2,4-thiadiazole (Etridiazole (ISO)) (CAS No. 2593-15-9) 

232 5- -1,4- ԋ ῒ  5-Hydroxy-1,4-benzodioxane(CAS No. 10288-36-5) and its salts  

233 5- -2,3- ԋ  5-Methyl-2,3-hexanedione (Acetyl isovaleryl) (CAS No. 13706-86-0) 

234 5- ԋ  5-Nitroacenaphthene (CAS No. 602-87-9) 

235 5- , 5-  5-Nitro-o-toluidine (CAS No. 99-55-8),5-Nitro-o-toluidine hydrochloride (CAS No. 51085-52-0) 

236 5- Ҁ -1,2,3-҈ -4,6-ԋ ( ) 5-tert-Butyl-1, 2, 3-trimethyl-4, 6 ïdinitrobenzene (Musk Tibetene) (CAS No. 145-39-1) 

237 6-(2- Ә )-6-(2- Ә )-2, 5, 7, 10- -6- ѿ  6-(2-Chloroethyl)-6-(2-methoxyethoxy)-2,5,7,10-tetraoxa-6-silaundecane (CAS No. 37894-46-5) 

238 
(6-(4- -3-(2- Ẽ )-2- -7- )-1,3,5-҈

-2,4- ) (( -1- Ә ) ) 

6-(4-Hydroxy-3-(2-methoxyphenylazo)-2-sulfonato-7-naphthylamino)-1,3,5-triazine-2,4-diyl)bis((amino

-1-methylethyl)ammonium)formate (CAS No. 108225-03-2) 

239 6,10-ԋ -3,5,9- ԋ ҈ -2-  6,10-Dimethyl-3,5,9-undecatrien-2-one (Pseudoionone ) (CAS No. 141-10-6) 

240 
(6-((3- -4-( ) )֒ )-4- -3- ף -1,4-ԋ -1- )

  (HC  No. 9) ῒ  

(6-((3-Chloro-4-(methylamino)phenyl)imino)-4-methyl-3-oxocyclohexa-1,4-dien-1-yl)urea  (HC Red 

No. 9) (CAS No. 56330-88-2)and its salts  

241 
6- -2-(2,4-ԋ )-1H- [de] -1,3(2H)-ԋ  ( ╕  

44) ῒ  

6-Amino-2-(2,4-dimethylphenyl)-1H-benz[de]isoquinoline-1,3(2H)-dione (Solvent Yellow 44) (CAS 

No .2478-20-8) and its salts, when used as a substance in hair dye products  

242 6- ῒ  6-Amino-o-cresol (CAS No. 17672-22-9)and its salts  

243 
6- -1-(3- Ҙ Ҙ )-4- -2- -5-(4-( Ẽ ) Ẽ

)-1,2-ԋ -3-  

6-Hydroxy-1-(3-isopropoxypropyl)-4-methyl-2-oxo-5-(4-(phenylazo)phenylazo)-1,2-dihydro-3-pyridine

carbo-nitrile (CAS No. 85136-74-9) 

244 6- Ҙ -2-  6-Isopropyl-2-decahydronaphthalenol (CAS No. 34131-99-2) 

245 6- -2,3-ԋ ῒ  6-Methoxy-2,3-Pyridinediamine (CAS No. 94166-62-8) and its HCl salt 

246 2- -5-  6-Methoxy-m-toluidine; (p-Cresidine) (CAS No. 120-71-8) 
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247 6- -2,5- ԋ ῒ  6-Nitro-2,5-pyridinediamine (CAS No. 69825-83-8)and its salts  

248 2- -6-  6-Nitro-o-Toluidine (CAS No. 570-24-1) 

249 7-(2- -3-(2- Ә -N- )Ҙ )  
7-(2-Hydroxy-3-(2-hydroxyethyl-N-methylamino) propyl ) theophylline (xanthinol) (CAS No. 

2530-97-4) 

250 7,11-ԋ -4,6,10- ԋ ҈ -3-  7,11-Dimethyl-4,6,10-dodecatrien-3-one (Pseudomethylionone ) (CAS No. 26651-96-7) 

251 7-Ә -4-  7-Ethoxy-4-methylcoumarin (CAS No. 87-05-8) 

252 7-  7-Methoxycoumarin (CAS No. 531-59-9) 

253 7-  7-Methylcoumarin (CAS No. 2445-83-2) 

254 
(8-((4- -2- )Ẽ )-7- -2- )҈ ῒ (

17Ҭᵬҹ 118 )  

(8-((4-Amino-2-nitrophenyl)azo)-7-hydroxy-2-naphthyl)trimethylammonium(CAS No. 71134-97-9) and 

its salts, except Basic Red 118 as impurity in Basic Brown 17  

255 9,10- , 1-((2- Ә ) )-4-( )- ῒ  
9,10-Anthracenedione, 1-((2-hydroxyethyl)amino)-4-(methylamino)- and its derivatives and salts (CAS 

No. 2475-46-9 / CAS No. 86722-66-9)  

256 9-Ә  9-Vinylcarbazole (CAS No. 1484-13-5) 

257 Ŭ, Ŭ, Ŭ-҈  Ŭ, Ŭ, Ŭ-Trichlorotoluene (CAS No. 98-07-7) 

258 Ŭ, Ŭ-ԋ  Ŭ, Ŭ-Dichlorotoluene (CAS No. 98-87-3) 

259 Ŭ-  Ŭ-Chlorotoluene  (Benzyl chloride) (CAS No. 100-44-7) 

260 

4-(7- -2,4,4-҈ -2- ԋ ) ԋ -4- -҈(6-

-5,6-ԋ -5- ף -1- ) 4-(7- -2,4,4-҈ -2- ԋ

) ԋ (6- -5,6-ԋ -5- ף -1- ) 2:1

 

A 2:1 mixture of: 4-(7-hydroxy-2,4,4-trimethyl-2-chromanyl)resorcinol-4-yl-tris(6-diazo- 

5,6-dihydro-5-oxonaphthalen-1-sulfonate) and 4-(7-hydroxy-2,4,4-trimethyl-2-chromanyl) 

resorcinolbis(6-diazo-5,6-dihydro-5-oxonaphthalen-1-sulfonate) (CAS No. 140698-96-0) 



21 

 

 Ҭ   

261 

1,3,5-҈(3- )-1,3,5-(1H,3H,5H)-҈ -2,4,6-҈ 3,5-

(3- )-1- (3,5- (3- )-2,4,6-҈ ף

-1,3,5-(1H,3H, 5H)-҈ -1- )-1,3,5-(1H,3H,5H)-҈ -2,4,6-҈

ᵞ  

A mixture of: 1,3,5-tris(3-aminomethylphenyl)-1,3,5-(1H,3H,5H)-triazine-2,4,6-trione and a mixture of 

oligomers of 3,5-bis(3-aminomethylphenyl)-1-poly(3,5-bis(3-aminomethylphenyl) 

-2,4,6-trioxo-1,3,5-(1H,3H,5H)-triazin-1-yl)-1,3,5-(1H,3H,5H)-triazine-2,4,6-trione (EC No. 421-550-1) 

262 
4-(( -(4- ) ) )-4H-1,2,4-҈ 1-(( -(4-

) ) )-1H-1,2,4-҈  

A mixture of: 4-((bis-(4-Fluorophenyl)methylsilyl)methyl)-4H-1,2,4-triazole and 

1-((bis-(4-fluorophenyl)methylsilyl)methyl)-1H-1,2,4-triazole(EC No. 403-250-2) 

263 

Ҋ↓ ̔4- Ҙ -2,6- (2,3- Ҙ ) ,4- Ҙ

-6-(3-(6-(3-(6-(3-(4- Ҙ -2,6- (2,3- Ҙ )- )2- Ҙ

)-4- Ҙ -2-(2,3- Ҙ )- -2- Ҙ )-4- Ҙ -2-(2,3-

Ҙ )- -2- Ҙ -2-(2,3- Ҙ ) ,4- Ҙ

-6-(3-(4- Ҙ -2,6- (2,3- Ҙ )- -2- Ҙ )-2-(2,3-

Ҙ ) ) 4- Ҙ -6-(3-(6-(3-(4- Ҙ -2,6- (2,3-

Ҙ )- )-2- Ҙ )-4- Ҙ -2-(2,3- Ҙ ) )2-

Ҙ )-2-(2,3- Ҙ )  

A mixture of: 4-allyl-2,6-bis (2,3-epoxypropyl)phenol, 

4-allyl-6-(3-(6-(3-(6-(3-(4-allyl-2,6-bis(2,3-epoxypropyl)-phenoxy)-2-hydroxypropyl)-4-allyl-2-(2,3-epo

xypropyl)phenoxy)-2-hydroxypropyl)-4-allyl-2-(2,3-epoxypropyl)-phenoxy)-2-hydroxypropyl)-2-(2,3-ep

oxypropyl)phenol, 

4-allyl-6-(3-(4-allyl-2,6-bis(2,3-epoxypropyl)phenoxy)-2-hydroxypropyl)-2-(2,3-epoxypropyl)phenoxy)

phenol and 

4-allyl-6-(3-(6-(3-(4-allyl-2,6-bis(2,3-epoxypropyl)-phenoxy)-2-hydroxypropyl)-4-allyl-2-(2,3-epoxypro

pyl)phenoxy)2-hydroxypropyl)-2-(2,3-epoxypropyl)phenol (EC No. 417-470-1)  

264 

5-((4-((7- -1- -3- -2-ף )Ẽ )-2,5-ԋӘ )Ẽ

)-2-((3- )Ẽ ) 5-((4-((7- -1- -3- -2-ף

)Ẽ )-2,5-ԋӘ )Ẽ )-3-((3- )Ẽ )

 

A mixture of: 5-((4-((7-amino-1-hydroxy-3-sulfo-2-naphthyl) azo)-2,5-diethoxyphenyl)azo)-2 

-((3-phosphonophenyl)azo)benzoic acid and 5-((4-((7-amino-1-hydroxy-3-sulfo-2-naphthyl)azo)- 

2,5-diethoxyphenyl)azo)-3-((3-phosphonophenyl) azo)benzoic acid (CAS No. 163879-69-4) 

265 

4-(3-Ә -4-(5-(3-Ә -5- -1-(4- ) -4-

) -2,4-ԋ )-4,5-ԋ -5- ף -1- ) ԋ 4-(3-

Ә -4-(5-(3-Ә -5- -1-(4- ) -4-

) -2,4-ԋ )-4,5-ԋ -5- ף -1- ) ҈

 

A mixture of: disodium 4-(3-ethoxycarbonyl-4-(5-(3-ethoxycarbonyl-5-hydroxy-1-(4- 

sulfonatophenyl)pyrazol-4-yl)penta-2,4-dienylidene)-4,5-dihydro-5-oxopyrazol-1-yl)benzenesulfonate 

and trisodium 4-(3-ethoxycarbonyl-4-(5-(3-ethoxycarbonyl-5-oxido-1- 

(4-sulfonatophenyl)pyrazol-4-yl)penta-2,4-dienylidene)-4,5-dihydro-5-oxopyrazol-1-yl)benzenesulfonate 

(EC No. 402-660-9) 
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266 

N-(3- -2-(2- Ҙ )Ҙ )-2- Ҙ

N-(2,3- -(2- Ҙ )Ҙ )-2- Ҙ

Ҙ 2- -N-(2- Ҙ )-Ҙ

N-(2,3-ԋ Ҙ )-2- Ҙ  

A mixture of: N-(3-Hydroxy-2-(2-Methylacryloylaminomethoxy)propoxymethyl)-2-methylacrylamide 

and N-(2,3-bis-(2-Methylacryloylaminomethoxy)propoxymethyl)-2-methylacrylamide and 

methacrylamide and 2-methyl-N-(2-methylacryloylaminomethoxymethyl)-acrylamide and 

N-(2,3-dihydroxypropoxymethyl)-2-methylacrylamide(EC No. 412-790-8) 

267 

4,4ô-֒ (2-(4- )-3,6-ԋ ) 6- -5,6-ԋ

-5- -ף 1:2 ֟ 4,4ô-֒ (2-(4- )-3,6-

ԋ ) 6- -5,6-ԋ -5- ף 1:3 ֟

 

A mixture of: reaction product of 4,4ô-methylenebis(2-(4-hydroxybenzyl)-3,6-dimethylphenol) and 6- 

diazo-5,6-dihydro-5-oxo-naphthalenesulfonate(1:2) and reaction product of 4,4ô-methylenebis (2-(4- 

hydroxybenzyl)-3,6-dimethylphenol) and 6-diazo-5,6-dihydro-5-oxonaphthalenesulfonate(1:3) (EC No. 

417-980-4) 

268 
[a] ԍ 0.005%(w/w) , 

№ 

Absorption oils, bicyclo arom and heterocylic hydrocarbon fraction (CAS No 101316-45-4), if they 

contain> 0.005% (w/w) benzo[a]pyrene 

269  Acenocoumarol (INN) (CAS No. 152-72-7) 

270 Ә  Acetamide (CAS No. 60-35-5) 

271 Ә  Acetonitrile (CAS No. 75-05-8) 

272 131 ῒ  Acid Black 131 (CAS No. 12219-01-1)and its salts 

273 24̂ CI 20170̃  Acid Orange 24 (CI 20170) (CAS No. 1320-07-6)  

274 73̂ CI 27290̃  Acid Red 73 (CI 27290) (CAS No. 5413-75-2)  

275 Ӌ ̂ Ӌ Һ ̃ ῒ  Aconitine (principal alkaloid of Aconitum napellus L.) (CAS No. 302-27-2)and its salts 

276 Ҙ , ≢  Acrylamide (CAS No. 79-06-1),unless regulated elsewhere in this Standard 

277 Ҙ  Acrylonitrile (CAS No. 107-13-1) 

278 ̂ Ҍ ̃ Alachlor (ISO) (CAS No. 15972-60-8) 

279 ╕ Aldrin (ISO) (CAS No. 309-00-2) 
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280 ԓ ֒  Alkali pentacyanonitrosylferrate (2-), e.g. (CAS No. 14402-89-2/ CAS No 13755-38-9) 

281 Ҁԋ ԍ 0.1%(w/w) C1-2  Alkanes, C1-2 (CAS No. 68475-57-0), if they contain > 0.1%(w/w) Butadiene 

282 
C12-26 , ῃ ғ

Ҍ  

Alkanes, C12-26-branched and linear (CAS No 90622-53-0), except if the full refining history is known 

and it can be shown that the substance from which it is produced is not a carcinogen 

283 Ҁԋ ԍ 0.1%(w/w) C3 C1-4   Alkanes, C1-4, C3-rich (CAS No. 90622-55-2), if they contain > 0.1%(w/w) butadiene 

284 Ҁԋ ԍ 0.1%(w/w) C2-3  Alkanes, C2-3 (CAS No. 68475-58-1), if they contain > 0.1%(w/w) Butadiene 

285 Ҁԋ ԍ 0.1%(w/w) C3-4  Alkanes, C3-4 (CAS No. 68475-59-2), if they contain > 0.1%(w/w) Butadiene 

286 Ҁԋ ԍ 0.1%(w/w) C4-5  Alkanes, C4-5 (CAS No. 68475-60-5), if they contain > 0.1%(w/w) Butadiene 

ף 287 C10-13  Alkanes,C10-13 monochloro (CAS No. 85535-84-8) 

ץ 288 ױ ȁ ȁ  Alkyne alcohols, their estersȁethers and salts 

289 ῒ  Alloclamide (INN) (CAS No. 5486-77-1) and its salts 

290 Ҙ (3- Ҙ ) Allyl chloride (3-chloropropene) (CAS No. 107-05-1) 

291 Ҙ  Allyl glycidyl ether (CAS No. 106-92-3) 

292 Ҙ ̂ Ҙ ̃ Allyl isothiocyanate (CAS No. 57-06-7) 

293 ῒ  Aminocaproic acid (INN) (CAS No. 60-32-2) and its salts 

294 ῒ  Amitriptyline (INN) (CAS No. 50-48-6) and its salts 

295 ̂ ҈ ̃ Amitrole (CAS No. 61-82-5) 

296 4-ԋ , ᵣ̂ ̃ Amyl 4-dimethylaminobenzoate, mixed isomers (padimate A (INN)) (CAS No. 14779-78-3) 
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297 ֒  Amyl nitrites (CAS No. 110-46-3) 

298 ῒ ץ ȁ  Aniline, its salts and its halogenated and sulfonated derivatives (CAS No. 62-53-3) 

299  Anthracene oil (CAS No. 120-12-7) 

300  Anti-androgens of steroidal structure 

301  Antibiotics 

302 ῒ  Antimony (CAS No. 7440-36-0)and its compounds 

303 ῒ  
Apomorphine ((R)5,6,6a,7-tetrahydro-6-methyl-4H-dibenzo (de,g)-quinoline-10,11-diol) (CAS No. 

58-00-4)and its salts  

304  Arecoline (CAS No. 63-75-2) 

305 ᾷ ῒ ̂ ̃ Aristolochic acid and its salts(CAS No. 475-80-9 / CAS No. 313-67-7 / CAS No. 15918-62-4) 

306 
[a] ԍ 0.005%(w/w) C20-28 ,

ҍ Ә Ҙ  

Aromatic hydrocarbons, C20-28, polycyclic, mixed coal-tar pitch-polyethylene polypropylene 

pyrolysis-derived(CAS No. 101794-74-5), if they contain > 0.005% (w/w) benzo[a]pyrene 

307 
[a] ԍ 0.005%(w/w) C20-28 , 

ҍ Ә  

Aromatic hydrocarbons, C20-28, polycyclic, mixed coal-tar pitch-polyethylene pyrolysis-derived (CAS 

No.101794-75-6), if they contain > 0.005% (w/w) benzo[a]pyrene 

308 
[a] ԍ 0.005%(w/w) C20-28 , 

ҍ Ә  

Aromatic hydrocarbons, C20-28, polycyclic, mixed coal-tar pitch-polystyrene pyrolysis-derived (CAS 

No .101794-76-7), if they contain > 0.005% (w/w) benzo[a]pyrene 

309 ῒ  Arsenic  (CAS No. 7440-38-2)and its compounds 

310 a-  
a-santonin ((3S,5aR,9bS)-3,3a,4,5,5a,9b-hexahydro-3,5a,9-trimethylnaphto [1,2-b] furan-2,8-dione) 

(CAS No. 481-06-1)  
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311  Asbestos 

312 ῒ  Atropine (CAS No. 51-55-8), its salts and derivatives 

313 ῒ  Azacyclonol (INN) (CAS No. 115-46-8)and its salts 

314  Azafenidin (CAS No. 68049-83-2) 

315 Ҙ (1- Ҙ ; Ә֒ )  Aziridine (CAS No. 151-56-4) 

316 Ẽ  Azobenzene (CAS No. 103-33-3) 

317  Barbiturates 

318 
̂ , 3Ҭ 6Ҭ ╕ Ҍ , 

̃ 

Barium salts, with the exception of barium sulfate, barium sulfide under the conditions laid down in table 

3, and lakes, salts and pigments prepared from the colouring agents listed in table 6 

319 ῒ  Bemegride (INN) and its salts(CAS No.64-65-3) 

320  Benactyzine (INN) (CAS No. 302-40-9 ) 

321 ῒ  Bendroflumethiazide (INN) (CAS No. 73-48-3)and its derivatives 

322 ( ) Benomyl (CAS No. 17804-35-2) 

323 [a]  Benz[a]anthracene (CAS No. 56-55-3) 

324 [e]  Benz[e]acephenanthrylene (CAS No. 205-99-2) 

325 ῒ  Benzatropine (INN) (CAS No. 86-13-5)and its salts 

326 ԋ  Benzazepines and benzodiazepines (CAS No. 12794-10-4) 

327 
, 3-((4-((ԋ ( Ẽ ) )Ẽ )-1- )Ẽ )-N,N,N-҈

- ῒ  

Benzenaminium, 3-((4-((diamino(phenylazo)phenyl)azo)-1-naphthalenyl)azo)-N,N,N-trimethyl- (CAS 

No. 83803-98-9)and its salts  
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328 
, 3-((4-((ԋ ( Ẽ ) )Ẽ )-2- )Ẽ )-N,N,N-҈

- ῒ  

Benzenaminium, 3-((4-((diamino(phenylazo)phenyl)azo)-2-methylphenyl)azo)-N,N,N-trimethyl-  (CAS 

No. 83803-99-0)and its salts  

329  Benzene (CAS No. 71-43-2) 

330 , 5-((2,4-ԋ ) )-2-( )- ῒ  
Benzenesulfonic acid, 5-((2,4-dinitrophenyl)amino)-2-(phenylamino)- and its salts(CAS No. 6373-74-6 / 

CAS No. 15347-52-1)  

331  Benzidine (CAS No. 92-87-5) 

332 Ә  Benzidine acetate (CAS No. 36341-27-2) 

333 Ẽ  Benzidine based azo dyes 

334 ԋ  Benzidine dihydrochloride (CAS No. 531-85-1) 

335  Benzidine sulfate (CAS No. 21136-70-9) 

336  Benzilonium bromide (INN) (CAS No. 1050-48-2) 

337 -2(3H)-  Benzimidazol-2(3H)-one (CAS No. 615-16-7) 

338 [k]  Benzo(k)fluoranthene (CAS No. 207-08-9) 

339 [a] -7- , 9-(ԋ )- ῒ  Benzo[a]phenoxazin-7-ium, 9-(dimethylamino)- (CAS No. 7057-57-0 / CAS No. 966-62-1) and its salts 

340 [a]  Benzo[def]chrysene (=benzo[a]pyrene) (CAS No. 50-32-8)  

341 [e]  Benzo[e]pyrene (CAS No. 192-97-2) 

342 [j]  Benzo[j]fluoranthene (CAS No. 205-82-3) 

343 4- -3- ( Ҭ )  
Benzoates of 4-hydroxy-3-methoxycinnamyl alcohol (coniferyl alcohol) except for normal content in 

natural essences used 

344 , 2-((4-(Ә (2- Ә ) ) )Ẽ )-6- -3- - Benzothiazolium, 2-((4-(ethyl(2-hydroxyethyl)amino)phenyl)azo)-6-methoxy-3-methyl- (CAS No. 
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ῒ  12270-13-2)and its salts  

345 2,4-ԋ -Ҁ  Benzyl 2,4-dibromobutanoate (CAS No. 23085-60-1) 

346  Benzyl 4-hydroxybenzoate (INCI: Benzylparaben) 

347 Ҁ ԋ  Benzyl butyl phthalate (BBP) (CAS No. 85-68-7) 

348  Benzyl cyanide (CAS No. 140-29-4) 

349 ῒ  Beryllium (CAS No. 7440-41-7)and its compounds  

350 ῒ  Betoxycaine (INN)  (CAS No. 3818-62-0) and its salts 

ז 351  Bietamiverine (INN) (CAS No. 479-81-2) 

352 ӏ  Binapacryl (CAS No. 485-31-4) 

353 -2-  Biphenyl-2-ylamine (CAS No. 90-41-5) 

354 4- ῒ  Biphenyl-4-ylamine (4-Aminobiphenyl) (CAS No. 92-67-1) and its salts 

355 ԋ (2-Ә )  Bis (2-ethylhexyl) phthalate (Diethylhexyl phthalate) (CAS No. 117-81-7) 

356 ԋ (2- Ә )  Bis (2-methoxyethyl) phthalate  (CAS No. 117-82-8) 

357 (2- Ә )  Bis (2-methyoxyethyl) ether (Dimethoxydiglycol) (CAS No. 111-96-6) 

358 -(2- Ә )  Bis(2-chloroethyl) ether (CAS No. 111-44-4) 

359 ( ԋ )- (2,6-ԋ -3-( -1- )- )  Bis(cyclopentadienyl)-bis(2,6-difluoro-3-(pyrrol-1-yl)-phenyl)titanium(CAS No.125051-32-3) 

360 A (ԋ Ҙ ) Bisphenol A  (4,4ô-Isopropylidenediphenol) (CAS No. 80-05-7) 

361  Bithionol (INN) (CAS No. 97-18-7) 

362  Bretylium tosilate (INN) (CAS No. 61-75-6) 
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363 ( ) Bromine, elemental (CAS No. 7726-95-6) 

364 ᴠ Bromisoval (INN) (CAS No. 496-67-3) 

365 Ә  Bromoethane (ethyl bromide) (CAS No. 74-96-4) 

366 Ә  Bromoethylene (Vinyl bromide) (CAS No. 593-60-2)  

ף 367  Bromomethane (Methyl bromide (ISO)) (CAS No .74-83-9) 

368 ῒ  Brompheniramine (INN) (CAS No. 86-22-6)and its salts 

369 ῒ  Brucine (CAS No. 357-57-3) and its salts 

370 Ҁԋ  Buta-1,3-diene (CAS No. 106-99-0) 

371 Ҁԋ ԍ ԍ 0.1%(w/w) Ҁ  Butane (CAS No. 106-97-8), if it containsÓ0.1%(w/w) butadiene 

372 ῒ  Butanilicaine (INN) (CAS No. 3785-21-5)and its salts 

373 ῒ  Butopiprine (INN) (CAS No. 55837-15-5) and its salts 

374 Ҁ  Butyl glycidyl ether (CAS No. 2426-08-6) 

375 ῒ  Cadmium (CAS No. 7440-43-9) and its compounds 

376  Cantharidine (CAS No. 56-25-7) 

377 Ҹ Captafol (CAS No. 2425-06-1) 

378  Captodiame (INN) (CAS No. 486-17-9) 

379 ῒ  Caramiphen (INN) (CAS No. 77-22-5)and its salts 

380  Carbadox (CAS No. 6804-07-5) 

381 ̂ ̃ Carbaryl (CAS No. 63-25-2) 
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382  Carbendazim (CAS No. 10605-21-7) 

383 ԋ  Carbon disulfide (CAS No. 75-15-0) 

384 ѿ  Carbon monoxide (CAS No. 630-08-0) 

385  Carbon tetrachloride (CAS No. 56-23-5) 

386  Carbromal (INN) (CAS No. 77-65-6) 

387 Ҁ  Carbutamide  (INN) (CAS No. 339-43-5) 

388  Carisoprodol (INN) (CAS No. 78-44-4) 

389  Catalase (CAS No. 9001-05-2) 

390 ֲ ȁ ֲ ֟  Cells, tissues or products of human origin 

391 ῒ  Cephaeline (CAS No. 483-17-0) and its salts 

392  Chinomethionate (CAS No. 2439-01-2) 

393 Ҹ Chlordane ,pur (CAS No. 57-74-9) 

394 ( ) Chlordecone (CAS No. 143-50-0) 

395  Chlordimeform (CAS No. 6164-98-3) 

396  Chlorine (CAS No. 7782-50-5) 

397 ῒ  Chlormethine (INN) (CAS No. 51-75-2) and its salts 

398  Chlormezanone (INN) ( CAS No. 80-77-3) 

399 Ә  Chloroacetaldehyde (CAS No. 107-20-0) 

400 Ә   Chloroacetamide (CAS No. 79-07-2) 
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401 Ә  Chloroethane (CAS No. 75-00-3) 

402 ᴏ Chloroform (CAS No. 67-66-3) 

ף 403  Chloromethane (Methyl chloride) (CAS No. 74-87-3) 

404  Chloromethyl methyl ether (CAS No. 107-30-2) 

405 Ҁԋ (2- -1,3-Ҁԋ ) Chloroprene (stabilized); (2-chlorobuta-1,3-diene) (CAS No. 126-99-8) 

406 ԋ ( ) Chlorothalonil (CAS No. 1897-45-6) 

407 (Nô-(3- -4- )-N,N- )  Chlorotoluron  (3-(3-chloro-p-tolyl)-1,1-dimethylurea) (CAS No. 15545-48-9) 

408  Chlorphenoxamine (INN) (CAS No. 77-38-3) 

409 Ҙ  Chlorpropamide (INN) (CAS No. 94-20-2) 

410 ῒ  Chlorprothixene (INN) (CAS No. 113-59-7 ) and its salts 

411  Chlortalidone (INN) (CAS No. 77-36-1 ) 

412  Chlorzoxazone (INN) (CAS No. 95-25-0) 

413 Ә ≠ Chlozolinate (CAS No. 84332-86-5) 

414 

ױ , ȁ ȁ

ȁ ȁ ȁ ; Ҍ

ȁ ȁ ȁ

ȁ ; ῒז ῏ ῃ ᵀ  

Choline salts and their esters, including choline chloride (INN) (CAS No. 67-48-1), choline fenofibrate 

(CAS No. 856676-23-8), choline salicylate (CAS No. 2016-36-6), choline gluconate (CAS No. 

507-30-2), choline theophylline (CAS No. 4499-40-5), choline esters of stearic acid and other long alkyl 

chain carboxylic acids; excluding lecithin (CAS No. 93685-90-6), glycerophosphocholine (CAS No. 

28319-77-9), hydrogenated lysophosphatidylcholine (CAS No. 9008-30-4), hydrogenated 

phosphatidylcholine(CAS No. 97281-48-6), phosphatidylcholine (CAS No. 8002-43-5); the usage of 

other relevant ingredients requires safety assessment 
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415 ȁ ῒ ץ , Cr6+  Chromium(CAS No. 7440-47-3); chromic acid and its salts ̂Cr6+̃ 

416 [a]  Chrysene (CAS No. 218-01-9) 

417 ῒ  Cinchocaine (INN) and its salts(CAS No.85-79-0) 

418 ῒ ץ ,  Cinchophen (INN) (CAS No. 132-60-5), its salts, derivatives and salts of these derivatives 

419 ⱴ Ỳ ( ) Clarified oils (petroleum ) hydrodesulfurised catalytic cracked (CAS No. 68333-26-6) 

420 Ỳ ( ) Clarified oils (petroleum), catalytic cracked (CAS No. 64741-62-4) 

421  Clofenamide (INN) (CAS No. 671-95-4) 

422  Clofenotane (INN); DDT (ISO) (CAS No. 50-29-3) 

423 [a] ԍ 0.005%(w/w) ᵣ ╕  Coal liquids, liq solvent extn (CAS No. 94114-48-4), if they contain > 0.005% (w/w) benzo[a]pyrene 

424 
[a] ԍ 0.005%(w/w) ̆ ᵣ ╕

 
Coal liquids, liq solvent extn soln(CAS No. 94114-47-3), if they contain > 0.005% (w/w) benzo[a]pyrene 

425  Cobalt benzenesulphonate (CAS No. 23384-69-2) 

426 ԋ  Cobalt dichloride (CAS No. 7646-79-9) 

427  Cobalt sulfate (CAS No. 10124-43-3) 

י 428 ῒ  Colchicine, its salts and derivatives (CAS No. 64-86-8) 

י 429 ῒ  Colchicoside(CAS No. 477-29-2) and its derivatives 

430 ╕ CI 12055( ╕ 14)  Coloring agent CI 12055 (Solvent Yellow 14) (CAS No. 842-07-9) 

431 ╕ CI 12075( 5) ῒ ȁ  Colouring agent CI 12075 (Pigment Orange 5) and its lakes, pigments and salts (CAS No. 3468-63-1) 

432 ╕ CI 12140 Colouring agent CI 12140 (CAS No. 3118-97-6) 

file:///C:/Users/lenovo/AppData/Roaming/Foxmail7/AppData/Local/Microsoft/Windows/lenovo/AppData/Roaming/Users/wujing/Documents/javascript:showMsgDetail('ProductSynonyms.aspx%3fCBNumber=CB9853344&postData3=CN&SYMBOL_Type=D');
http://www.chemicalbook.com/ChemicalProductProperty_CN_CB9512353.htm
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433 ╕ CI 13065 Colouring agent CI 13065 (CAS No. 587-98-4) 

434 ╕ CI 15585 Colouring agent CI 15585 (CAS No. 5160-02-1 / CAS No. 2092-56-0) 

435 ╕ CI 26105 Colouring agent CI 26105 (Solvent Red 24) (CAS No. 85-83-6) 

436 ╕ CI 42535 Colouring agent CI 42535 (Basic Violet 1) (CAS No. 8004-87-3) 

437 ╕ CI 42555, ╕ CI 42555:1, ╕ CI 42555:2 
Colouring agent CI 42555 (Basic Violet 3) (CAS No. 548-62-9 / CAS No. 467-63-0 ),Colouring agent CI 

42555:1,Colouring agent CI 42555:2 

438 
╕ CI 42640, (4-((4-(ԋ ) )(4-(Ә (3- ) )

)֒ )-2,5-֒ ԋ -1-֒ )(Ә )(3- ) ȁ  

Colouring agent CI 42640, 

(4-((4-(Dimethylamino)phenyl)(4-(ethyl(3-sulfonatobenzyl)amino)phenyl)methylene)cyclohexa-2,5-dien

-1-ylidene)(ethyl)(3-sulfonatobenzyl)ammonium, sodium salt (CAS No .1694-09-3) 

439 ╕ CI 45170  CI 45170:1 Colouring agent CI 45170 and CI 45170:1(Basic Violet 10) (CAS No. 81-88-9 / CAS No. 509-34-2) 

440 ╕ CI 61554 Colouring agent CI 61554 (Solvent Blue 35) (CAS No. 17354-14-2) 

441  Coniine (CAS No. 458-88-8) 

442 ῌ  Convallatoxin (CAS No. 508-75-8) 

443  Coumetarol (INN) (CAS No. 4366-18-1) 

444 
[a] ԍ 0.005%(w/w) Ҍ ԋ ̆ ԋ

№ 

Creosote oil, acenaphthene fraction, acenaphthene-free (CAS No. 90640-85-0), if it contains > 0.005% 

(w/w) benzo[a]pyrene 

445 
[a] ԍ 0.005%(w/w) , ԋ

№ 

Creosote oil, acenaphthene fraction, wash oil, if it contains > 0.005 %(w/w)benzo[a]pyrene (CAS No. 

90640-84-9) 

446 
[a] ԍ 0.005%(w/w) , 

№ 

Creosote oil, high-boiling distillate, wash oil, if it contains > 0.005 %(w/w) benzo[a]pyrene (CAS No. 

70321-79-8) 

447 [a] ԍ 0.005%(w/w)  Creosote oil, if it contains > 0.005 %(w/w) benzo[a]pyrene (CAS No. 61789-28-4) 
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448 
[a] ԍ 0.005%(w/w) , ᵞ

№ 

Creosote oil, low-boiling distillate, wash oil, if it contains > 0.005 %(w/w) benzo[a]pyrene (CAS No. 

70321-80-1) 

449 [a] ԍ 0.005%(w/w)  Creosote, if it contains > 0.005 %(w/w) benzo[a]pyrene (CAS No. 8001-58-9) 

450  Crotonaldehyde (CAS No. 4170-30-3) 

451 └ └  Crude and refined coal tars (CAS No. 8007-45-2) 

452  Curare (CAS No. 8063-06-7) and curarine (CAS No. 22260-42-0) 

י 453  Cyclamen alcohol (CAS No. 4756-19-8) 

454  Cyclarbamate (INN) (CAS No. 5779-54-4) 

455 ᾥ≠ ῒ  Cyclizine (INN) (CAS No. 82-92-8) and its salts 

456  Cycloheximide (CAS No. 66-81-9) 

457 ῒ  Cyclomenol (INN) (CAS No. 5591-47-9)and its salts 

458 ῒ  Cyclophosphamide (INN) (CAS No. 50-18-0)and its salts 

459 N-ԋ (Ҁ )  Daminozide (CAS No. 1596-84-5) 

460  Deanol aceglumate (INN) (CAS No. 3342-61-8) 

461 ֒ (҈ ) , :  Decamethylenebis (trimethylammonium) salts, e.g.decamethonium bromide (CAS No. 541-22-0) 

462 ῒ  Dextromethorphan (INN) (CAS No. 125-71-3)  and its salts 

463 Ҙ  Dextropropoxyphene (a-(+)-4-dimethylamino-3-methyl-1,2-diphenyl-2-butanol propionate ester) 

464  Di-allate (CAS No. 2303-16-4) 

465 ҙ ԋ ( ԋ , 4- - - ԋ 2- - - Diaminotoluene, technical product -mixture of (4-methyl-m-phenylene diamine and 
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ԋ )  2-methyl-m-phenylenediamine) 2 methyl-phenylenediamine(CAS No. 25376-45-8) 

466  Diazomethane (CAS No. 334-88-3) 

467 ԋ [a,h]  Dibenz[a,h]anthracene (CAS No. 53-70-3) 

468 ԋ N-  Dibromosalicylanilides 

469 ԋ ԋҀ  Dibutyl phthalate (CAS No. 84-74-2) 

470 ԋ Ә (Ә ), : 1,2-ԋ Ә  Dichloroethanes (ethylene chlorides) e.g. 1,2-Dichloroethane(CAS No. 107-06-2) 

471 ԋ Ә (Ә ), : Ẓ Ә (1,1-ԋ Ә ) 
Dichloroethylenes (acetylene chlorides) e.g. Vinylidene chloride (1,1-Dichloroethylene) (CAS No. 

75-35-4) 

472 ԋ N-  Dichlorosalicylanilides (CAS No. 1147-98-4) 

473  Dicoumarol (INN) (CAS No. 66-76-2) 

474 ╕ Dieldrin (CAS No. 60-57-1) 

475  4- ԋӘ  Diethyl 4-nitrophenyl phosphate (Paraoxon (ISO)) (CAS No. 311-45-5) 

476 ԋӘ  Diethyl maleate (CAS No. 141-05-9) 

477 ԋӘ  Diethyl sulfate (CAS No. 64-67-5) 

478 ԋӘ  Diethylcarbamoyl-chloride (CAS No. 88-10-8) 

479 ԋ  Diethylene glycol (DEG) (CAS No. 111-46-6)  

480 ԋ  Difencloxazine (INN) (CAS No. 5617-26-5) 

481  Digitaline and all heterosides of digitalis purpurea L. (CAS No. 752-61-4) 

482 ԋ  Dihydrotachysterol (INN) (CAS No. 67-96-9) 
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483 ԋ  Dimethyl citraconate (CAS No. 617-54-9) 

484 ԋ  Dimethyl sulfate (CAS No. 77-78-1) 

485 ԋ ֒  Dimethyl sulfoxide (INN) (CAS No. 67-68-5) 

486 ԋ  Dimethylamine (CAS No. 124-40-3) 

487 ԋ  Dimethylcarbamoyl chloride (CAS No. 79-44-7) 

488 ԋ (N,N-ԋ )  Dimethylformamide (N,N-Dimethylformamide) (CAS No. 68-12-2) 

489 ԋ  Dimethylsulfamoyl-chloride (CAS No. 13360-57-1) 

490 ῒ  Dimevamide (INN) (CAS No. 60-46-8) and its salts 

491 ҈ ԋ  Dinickel trioxide (CAS No. 1314-06-3) 

492 ԋ № ᵣ 
Dinitrophenol isomers (CAS No. 51-28-5 / CAS No. 329-71-5 / CAS No. 573-56-8 / CAS No. 

25550-58-7) 

493  Dinocap (ISO) (CAS No. 39300-45-3) 

494 
ӏ (2-(1- Ҙ )-4,6-ԋ ) ῒ , 

≢  

Dinoseb (CAS No. 88-85-7),its salts and esters with the exception of those specified elsewhere in this 

Standard 

495 ӏ ῒ  Dinoterb (CAS No.1420-07-1),its salts and esters 

496 ԋ  Dioxane (CAS No. 123-91-1) 

497 ԋ ῒ  Dioxethedrin (INN) (CAS No. 497-75-6 )and its salts 

498 ῒ  Diphenhydramine (INN) (CAS No. 58-73-1) and its salts 

499  Diphenoxylate hydrochloride (ethyl ester of 1-(3-cyano-3,3-diphenylpropyl)-4- phenylisonipecotic acid) 
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500 ԋ  Diphenylamine (CAS No. 122-39-4) 

501 ԋ ῇ  Diphenylether; octabromo derivate (CAS No. 32536-52-0) 

502 ԋ ῒ  Diphenylpyraline (INN) (CAS No. 147-20-6)and its salts 

503 3,3ô-((1,1ô- )-4,4ô-ԋ (Ẽ )) (4- -1- )ԋ  
Disodium 3,3ô-((1,1ô-biphenyl)-4,4ô-diyl bis(azo)) bis (4-aminonaphthalene-1-sulfonate) (CAS No. 

573-58-0) 

504 
4- -3-((4ô-((2,4-ԋ )Ẽ )(1,1ô- )-4- )Ẽ )-5-

-6-( Ẽ ) -2,7-ԋ ԋ  

Disodium 4-amino-3-((4ô-((2,4-diaminophenyl)azo) 

(1,1ô-biphenyl)-4-yl)azo)-5-hydroxy-6-(phenylazo)naphthalene-2,7-disulfonate (CAS No. 1937-37-7) 

505 
(5-((4ô-((2,6-ԋ -3-((2- -5- )Ẽ ) )Ẽ ) (1,1ô-

)-4- )Ẽ ) (4-)) (2-)ԋ  

Disodium(5-((4ô-((2,6-dihydroxy-3-((2-hydroxy-5-sulfophenyl)azo)phenyl) azo) 

(1,1ô-biphenyl)-4-yl)azo)salicylato(4-))cuprate(2-) (CAS No. 16071-86-6) 

506 № 15, ᵬҹ ԍ№ 1Ҭ  Disperse Red 15 (CAS No. 116-85-8), except as impurity in Disperse Violet 1 

507 № 3 Disperse Yellow 3 (CAS No. 2832-40-8) 

508 [a] ԍ 0.005%(w/w) - № 
Distillates (coal-petroleum), condensed-ring arom(CAS No. 68188-48-7), if they contain > 0.005% 

(w/w) benzo[a]pyrene 

509 
( ) №, ῃ ғ

Ҍ  

Distillates (petroleum), acid-treated light (CAS No. 64742-14-9), except if the full refining history is 

known and it can be shown that the substance from which it is produced is not a carcinogen 

510 
( )Ҭ №, ῃ ғ

Ҍ  

Distillates (petroleum), acid-treated middle (CAS No. 64742-13-8), except if the full refining history is 

known and it can be shown that the substance from which it is produced is not a carcinogen 

511 Ҁԋ ԍ 0.1%(w/w) ԋ C3-6 № 
Distillates (petroleum), C3-6, piperylene-rich (CAS No. 68477-35-0), if they contain > 0.1%(w/w) 

butadiene 
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512 
№( ), ῃ ғ

Ҍ  

Distillates (petroleum), carbon-treated light paraffinic (CAS No. 100683-97-4), except if the full refining 

history is known and it can be shown that the substance from which it is produced is not a carcinogen  

513 
Ỳ № ( ) №, ῃ

ғ Ҍ  

Distillates (petroleum), catalytic reformer fractionator residue, high-boiling (CAS No. 68477-29-2), 

except if the full refining history is known and it can be shown that the substance from which it is 

produced is not a carcinogen 

514 
Ỳ № ( ) Ҭ №, ῃ

ғ Ҍ  

Distillates (petroleum), catalytic reformer fractionator residue, intermediate-boiling (CAS No. 

68477-30-5), except if the full refining history is known and it can be shown that the substance from 

which it is produced is not a carcinogen 

515 
Ỳ № ( ) ᵞ №, ῃ

ғ Ҍ  

Distillates (petroleum), catalytic reformer fractionator residue, low-boiling (CAS No. 68477-31-6), 

except if the full refining history is known and it can be shown that the substance from which it is 

produced is not a carcinogen 

516 
Ỳ ( ) №, ῃ ғ

Ҍ  

Distillates (petroleum), catalytic reformer, heavy arom conc(CAS No. 91995-34-5), except if the full 

refininghistory is known and it can be shown that the substance from which it is produced is not a 

carcinogen 

517 
Ҭ ( )Ҭ №, ῃ ғ

Ҍ  

Distillates (petroleum), chemically neutralised middle (CAS No. 64742-30-9), except if the full refining 

history is known and it can be shown that the substance from which it is produced is not a carcinogen 

518 ԋ ֒ ԍ 3%(w/w) ( ) № 
Distillates (petroleum), clay-treated heavy naphthenic (CAS No. 64742-44-5), if they contain > 3 % 

(w/w) DMSO extract 

519 ԋ ֒ ԍ 3%(w/w) ( ) № 
Distillates (petroleum), clay-treated heavy paraffinic (CAS No. 64742-36-5), if they contain > 3 % (w/w) 

DMSO extract 

520 ԋ ֒ ԍ 3%(w/w) ( ) № 
Distillates (petroleum), clay-treated light naphthenic (CAS No. 64742-45-6), if they contain > 3 % (w/w) 

DMSO extract 
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521 ԋ ֒ ԍ 3%(w/w) ( ) № 
Distillates (petroleum), clay-treated light paraffinic (CAS No. 64742-37-6), if they contain > 3 % (w/w) 

DMSO extract 

522 
( )Ҭ №, ῃ ғ

Ҍ  

Distillates (petroleum), clay-treated middle (CAS No. 64742-38-7), except if the full refining history is 

known and it can be shown that the substance from which it is produced is not a carcinogen 

523 
ԋ ֒ ԍ 3%(w/w) №

( ) 

Distillates (petroleum), complex dewaxed heavy paraffinic (CAS No. 90640-91-8), if they contain > 3 % 

(w/w) DMSO extract 

524 
ԋ ֒ ԍ 3%(w/w) №

( ) 

Distillates (petroleum), complex dewaxed light paraffinic (CAS No. 90640-92-9), if they contain > 3 % 

(w/w) DMSO extract 

525 ԋ ֒ ԍ 3%(w/w) ⱴ №( ) 
Distillates (petroleum), dewaxed heavy paraffinic, hydrotreated (CAS No. 91995-39-0) if they contain > 

3 % (w/w) DMSO extract 

526 ԋ ֒ ԍ 3%(w/w) ⱴ №( ) 
Distillates (petroleum), dewaxed light paraffinic, hydrotreated (CAS No. 91995-40-3), if they contain > 

3 % (w/w) DMSO extract 

527 ԋ ֒ ԍ 3%(w/w) ⱴ ( ) № 
Distillates (petroleum), heavy hydrocracked (CAS No. 64741-76-0), if they contain > 3 % (w/w) DMSO 

extract 

528 
( )Ҭ №, ῃ ғ

Ҍ  

Distillates (petroleum), highly refined middle (CAS No. 90640-93-0), except if the full refining history is 

known and it can be shown that the substance from which it is produced is not a carcinogen 

529 
ԋ ֒ ԍ 3%(w/w) ⱴ ╕ └ №

( ) 

Distillates (petroleum), hydrocracked solvent-refined light (CAS No. 97488-73-8), if they contain > 3 % 

(w/w) DMSO extract 

530 
ԋ ֒ ԍ 3%(w/w) ⱴ ╕ └

№( ) 

Distillates (petroleum), hydrocracked solvent-refined, dewaxed (CAS No. 91995-45-8), if they contain > 

3 % (w/w) DMSO extract 

531 ⱴ ῃ Ҭ №( ) Distillates (petroleum), hydrodesulfurised full-range middle (CAS No. 101316-57-8) 
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532 ⱴ Ỳ №( ) Distillates (petroleum), hydrodesulfurised heavy catalytic cracked (CAS No. 68333-28-8) 

533 ⱴ Ҭ Ỳ №( ) Distillates (petroleum), hydrodesulfurised intermediate catalytic cracked (CAS No. 68333-27-7) 

534 
ⱴ ( )Ҭ №, ῃ ғ

Ҍ  

Distillates (petroleum), hydrodesulfurised middle (CAS No. 64742-80-9), except if the full refining 

history is known and it can be shown that the substance from which it is produced is not a carcinogen 

535 ԋ ֒ ԍ 3%(w/w) ⱴ ( ) № 
Distillates (petroleum), hydrotreated heavy naphthenic (CAS No. 64742-52-5), if they contain > 3% 

(w/w) DMSO extract 

536 ԋ ֒ ԍ 3%(w/w) ⱴ ( ) № 
Distillates (petroleum), hydrotreated heavy paraffinic (CAS No. 64742-54-7), if they contain > 3 % 

(w/w) DMSO extract 

537 ԋ ֒ ԍ 3%(w/w) ⱴ ( ) № 
Distillates (petroleum), hydrotreated light naphthenic (CAS No. 64742-53-6), if they contain > 3 % 

(w/w) DMSO extract 

538 ԋ ֒ ԍ 3%(w/w) ⱴ ( ) № 
Distillates (petroleum), hydrotreated light paraffinic (CAS No. 64742-55-8), if they contain > 3 % (w/w) 

DMSO extract 

539 
ⱴ ( )Ҭ №, ῃ ғ

Ҍ  

Distillates (petroleum), hydrotreated middle (CAS No. 64742-46-7), except if the full refining history is 

known and it can be shown that the substance from which it is produced is not a carcinogen 

540 
Ҭ № ( ), ῃ ғ

Ҍ  

Distillates (petroleum), intermediate paraffinic, carbon-treated (CAS No. 100683-98-5), except if the full 

refining history is known and it can be shown that the substance from which it is produced is not a 

carcinogen 

541 
Ҭ № ( ), ῃ ғ

Ҍ  

Distillates (petroleum), intermediate paraffinic, clay-treated (CAS No. 100683-99-6), except if the full 

refining history is known and it can be shown that the substance from which it is produced is not a 

carcinogen 

542 №( ) Distillates (petroleum), light paraffinic (CAS No. 64741-50-0) 
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543 
ԋ ֒ ԍ 3%(w/w) ╕

№( ) 

Distillates (petroleum), solvent dewaxed heavy paraffinic, clay-treated (CAS No. 90640-94-1), if they 

contain> 3 % (w/w) DMSO extract 

544 
ԋ ֒ ԍ 3%(w/w) ╕

№( )  

Distillates (petroleum), solvent dewaxed light paraffinic, clay-treated (CAS No. 90640-96-3), if they 

contain > 3 % (w/w) DMSO extract 

545 
ԋ ֒ ԍ 3%(w/w) ╕ №

( ) 

Distillates (petroleum), solvent dewaxed light paraffinic, hydrotreated (CAS No. 90640-97-4), if they 

contain> 3 % (w/w) DMSO extract 

546 
ԋ ֒ ԍ 3%(w/w) ╕ ( ) 

№ 

Distillates (petroleum), solvent-dewaxed heavy naphthenic (CAS No. 64742-63-8), if they contain > 3 % 

(w/w) DMSO extract 

547 
ԋ ֒ ԍ 3%(w/w) ╕ ( ) 

№ 

Distillates (petroleum), solvent-dewaxed heavy paraffinic (CAS No. 64742-65-0), if they contain > 3 % 

(w/w) DMSO extract 

548 
ԋ ֒ ԍ 3%(w/w) ╕ ( ) 

№ 

Distillates (petroleum), solvent-dewaxed light naphthenic (CAS No. 64742-64-9), if they contain > 3 % 

(w/w) DMSO extract 

549 
ԋ ֒ ԍ 3%(w/w) ╕ ( ) 

№ 

Distillates (petroleum), solvent-dewaxed light paraffinic (CAS No. 64742-56-9), if they contain > 3 % 

(w/w) DMSO extract 

550 
ԋ ֒ ԍ 3%(w/w) ╕ └ ( )

№ 

Distillates (petroleum), solvent-refined heavy naphthenic (CAS No. 64741-96-4), if they contain > 3 % 

(w/w) DMSO extract 

551 
ԋ ֒ ԍ 3%(w/w) ╕ └ ( )

№ 

Distillates (petroleum), solvent-refined heavy paraffinic (CAS No. 64741-88-4), if they contain > 3 % 

(w/w) DMSO extract 

552 
ԋ ֒ ԍ 3%(w/w) ╕ └ ⱴ №

( ) 

Distillates (petroleum), solvent-refined hydrocracked light (CAS No. 94733-09-2), if they contain > 3 % 

(w/w) DMSO extract 

553 ԋ ֒ ԍ 3%(w/w) ╕ └ ⱴ №( ) 
Distillates (petroleum), solvent-refined hydrogenated heavy (CAS No. 97488-74-9), if they contain > 

3 % (w/w) DMSO extract 

554 ԋ ֒ ԍ 3%(w/w) ⱴ ╕ └ №Distillates (petroleum), solvent-refined hydrotreated heavy, hydrogenated (CAS No. 94733-08-1), if they 
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( ) contain> 3 % (w/w) DMSO extract 

555 
ԋ ֒ ԍ 3%(w/w) ╕ └ ( )

№ 

Distillates (petroleum), solvent-refined light naphthenic (CAS No. 64741-97-5), if they contain > 3 % 

(w/w) DMSO extract 

556 
ԋ ֒ ԍ 3%(w/w) ⱴ ╕ └

№( ) 

Distillates (petroleum), solvent-refined light naphthenic, hydrotreated (CAS No. 91995-54-9), if they 

contain> 3 % (w/w) DMSO extract 

557 
ԋ ֒ ԍ 3%(w/w) ╕ └ (

) № 

Distillates (petroleum), solvent-refined light paraffinic (CAS No. 64741-89-5), if they contain > 3% 

(w/w) DMSO extract 

558 
╕ └ ( )Ҭ №, ῃ ғ

Ҍ  

Distillates (petroleum), solvent-refined middle (CAS No. 64741-91-9), except if the full refining history 

is known and it can be shown that the substance from which it is produced is not a carcinogen 

559 
( )Ҭ №, ῃ ғ

Ҍ  

Distillates (petroleum), sweetened middle (CAS No. 64741-86-2), except if the full refining history is 

known and it can be shown that the substance from which it is produced is not a carcinogen 

560 №( ) Distillates (petroleum),acid-treated heavy naphthenic (CAS No. 64742-18-3)  

561 №( ) Distillates (petroleum),acid-treated heavy paraffinic (CAS No. 64742-20-7) 

562 №( ) Distillates (petroleum),acid-treated light naphthenic (CAS No. 64742-19-4) 

563 №( ) Distillates (petroleum),acid-treated light paraffinic (CAS No. 64742-21-8) 

564 Ҭ №( ) Distillates (petroleum),chemically neutralized light naphthenic (CAS No .64742-35-4) 

565 Ҭ №( ) Distillates (petroleum),chemically neutralized light paraffinic (CAS No. 64742-28-5) 

566 №( ) Distillates (petroleum),cracked steam-cracked petroleum distillates(CAS No. 68477-38-3) 

567 №( ) Distillates (petroleum),heavy naphthenic (CAS No. 64741-53-3) 
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568 №( ) Distillates (petroleum),heavy paraffinic (CAS No. 64741-51-1) 

569 №( ) Distillates (petroleum),heavy thermal cracked (CAS No. 64741-81-7) 

570 Ỳ №( ) Distillates (petroleum),heavy,catalytic cracked (CAS No. 64741-61-3) 

571 №( ) Distillates (petroleum),heavy,steam-cracked (CAS No. 101631-14-5) 

572 ⱴ ȁ Ỳ №( ) Distillates (petroleum),hydrodesulfurised light catalytic cracked (CAS No. 68333-25-5) 

573 ⱴ Ҭ №( ) Distillates (petroleum),hydrodesulfurised middle coker (CAS No. 101316-59-0) 

574 ⱴ ȁ Ҭ №( ) Distillates (petroleum),hydrodesulfurised thermal cracked middle (CAS No. 85116-53-6) 

575 Ҭ Ỳ №( ) Distillates (petroleum),intermediate catalytic cracked,thermally degraded (CAS No. 92201-59-7) 

576 ⁞ Ҭ №( ) Distillates (petroleum),intermediate vacuum(CAS No. 70592-76-6) 

577 Ỳ №( ) Distillates (petroleum),light catalytic cracked (CAS No. 64741-59-9) 

578 Ỳ №( ) Distillates (petroleum),light catalytic cracked,thermally degraded (CAS No. 92201-60-0) 

579 ⱴ ₮  Distillates (petroleum),light hydrocracked (CAS No. 64741-77-1) 

580 №( ) Distillates (petroleum),light naphthenic (CAS No. 64741-52-2) 

581 №( ) Distillates (petroleum),light steam-cracked naphtha (CAS No. 68475-80-9) 

582 №( ) Distillates (petroleum),light thermal cracked (CAS No. 64741-82-8) 

583 ⁞ ᵞ №( ) Distillates (petroleum),light vacuum (CAS No. 70592-77-7) 

584 ⁞ №( ) Distillates (petroleum),petroleum residues vacuum (CAS No. 68955-27-1) 

585 ⁞ №( ) Distillates (petroleum),vacuum (CAS No. 70592-78-8) 

586 Ҭ №( ) Distillates(petroleum),chemically neutralized heavy naphthenic (CAS No. 64742-34-3) 
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587 Ҭ №( ) Distillates(petroleum),chemically neutralized heavy paraffinic (CAS No. 64742-27-4) 

588 Ҭ Ỳ №( ) Distillates(petroleum),intermediate catalytic cracked (CAS No. 64741-60-2) 

 Disulfiram (INN) (CAS No 97-77-8); thiram  (INN) (CAS No. 137-26-8) ב ;ב 589

590 
ԋ -2,2ô-ף -ԋ  1,1ô(ⱴ҈ )-( +

) 

Dithio-2,2ô-bispyridine-dioxide 1,1ô(additive with trihydrated magnesium sulfate)-(pyrithione 

disulfide+magnesium sulfate) (CAS No. 43143-11-9) 

591  Diuron (ISO) (CAS No. 330-54-1) 

592 ԓ ԋ  Divanadium pentaoxide (CAS No. 1314-62-1) 

593 4,6-ԋ  DNOC (ISO) (CAS No. 534-52-1) 

594 ԋ ԓ [5.2.1.02,6.03,9.05,8]  Dodecachloropentacyclo[5.2.1.02,6.03,9.05,8]decane (Mirex) (CAS No. 2385-85-5) 

595  Doxenitoin (INN) (CAS No. 3254-93-1) 

596 ῒ  Doxylamine (INN) (CAS No. 469-21-6) and its salts 

597 ᶭ Ҁ ῒ  Emetine(CAS No. 483-18-1), its salts and derivatives  

598 ῒ  Ephedrine (CAS No. 299-42-3) and its salts 

599 ҉  Epinephrine (INN) (CAS No. 51-43-4) 

600 ( Ә )  (Epoxyethyl)benzene (Styrene oxide) (CAS No. 96-09-3) 

601 ( D2 D3)  Ergocalciferol (INN) and cholecalciferol (vitamins D2 and D3) (CAS No. 50-14-6 / CAS No. 67-97-0) 

602  Erionite (CAS No. 12510-42-8) 

603 ᶭ ( ) ῒ  Eserine or physostigmine (CAS No. 57-47-6)and its salts 
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604 
N-(4-((4-(ԋӘ ) )(4-(Ә )-1- ) ֒ )-2,5-

ԋ -1-֒ )-N-Ә -Ә ῒ  

Ethanaminium, N-(4-((4-(diethylamino)phenyl)(4-(ethylamino)-1-naphthalenyl) 

methylene)-2,5-cyclohexadien-1-ylidene)-N-ethyl-(CAS No. 2390-60-5) and its salts 

605 
N-(4-((4-(ԋӘ ) ) ֒ )-2,5- ԋ -1-֒ )-N-Ә -Ә

ῒ  

Ethanaminium, N-(4-((4-(diethylamino)phenyl)phenylmethylene)-2,5-cyclohexadien-1-ylidene)-N-ethyl- 

(CAS No. 633-03-4)and its salts 

606 
N-(4-( (4-(ԋӘ ) )֒ )-2,5- ԋ -1-֒ )-N-Ә -Ә

ῒ  

Ethanaminium, N-(4-(bis(4-(diethylamino)phenyl)methylene)-2,5-cyclohexadien-1-ylidene)-N-ethyl- 

(CAS No. 2390-59-2)and its salts  

607 
HC NO. 5 (ԋӘ ȁ2- -1,4- ԋ ֟ ) ῒ

 

Ethanol, 2,2'-iminobis-, reaction products with epichlorohydrin and 2-nitro-1,4-benzenediamine (HC 

Blue No. 5) (CAS No. 68478-64-8/CAS No. 158571-58-5)and its salts 

608 Ә  Ethionamide (INN) (CAS No. 536-33-4) 

609 ᶭ ῒ  Ethoheptazine (INN) (CAS No. 77-15-6)and its salts 

610 Ҙ Ә  Ethyl acrylate (CAS No. 140-88-5) 

611 (4- -2- -1-ף -3- )Ә Ә  Ethyl bis (4-hydroxy-2-oxo-1-benzopyran-3-yl)acetate (CAS No. 548-00-5) and salts of the acid 

612 Әԋ ԋ (EGDME)  Ethylene glycol dimethyl ether (EGDME) (CAS No. 110-71-4) 

613 Ә  Ethylene oxide (CAS No. 75-21-8) 

614 Ҁ  Ethylphenacemide (pheneturide) (INN)  (CAS No. 90-49-3) 

615 [a] ԍ 0.005%(w/w)  Extract residues (coal), brown (CAS No. 91697-23-3), if they contain > 0.005% (w/w) benzo[a]pyrene 

616 
[a] ԍ 0.005%(w/w) , 

 

Extract residues (coal), creosote oil acid, wash oil extract residue, if it contains > 0.005 %(w/w) 

benzo[a]pyrene (CAS No. 122384-77-4) 
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617 
ԋ ֒ ԍ 3%(w/w) №

╕ ( ) 

Extracts (petroleum), heavy naphthenic distillate solvent, arom. Conc,. (CAS No. 68783-00-6), if they 

contain> 3 % (w/w) DMSO extract 

618 
ԋ ֒ ԍ 3%(w/w) ⱴ № ╕

( ) 

Extracts (petroleum), heavy naphthenic distillate solvent, hydrodesulfurised (CAS No .93763-10-1), if 

they contain > 3 % (w/w) DMSO extract 

619 
ԋ ֒ ԍ 3%(w/w) ⱴ № ╕

( ) 

Extracts (petroleum), heavy naphthenic distillate solvent, hydrotreated (CAS No. 90641-07-9), if they 

contain> 3 % (w/w) DMSO extract 

620 
ԋ ֒ ԍ 3%(w/w) №

╕  

Extracts (petroleum), heavy paraffinic distillate solvent, clay-treated (CAS No. 92704-08-0), if they 

contain > 3 % (w/w) DMSO extract 

621 
ԋ ֒ ԍ 3%(w/w) ⱴ № ╕

( ) 

Extracts (petroleum), heavy paraffinic distillate solvent, hydrotreated (CAS No. 90641-08-0), if they 

contain> 3 % (w/w) DMSO extract 

622 
ԋ ֒ ԍ 3%(w/w) № ╕

( ) 

Extracts (petroleum), heavy paraffinic distillates, solvent-deasphalted (CAS No. 68814-89-1), if they 

contain> 3 % (w/w) DMSO extract 

623 
ԋ ֒ ԍ 3%(w/w) ⱴ № ╕

( ) 

Extracts (petroleum), hydrotreated light paraffinic distillate solvent (CAS No. 91995-73-2), if they 

contain > 3 % (w/w) DMSO extract 

624 
ԋ ֒ ԍ 3%(w/w) ⱴ № ╕

( ) 

Extracts (petroleum), light naphthenic distillate solvent, hydrodesulfurised (CAS No. 91995-75-4), if 

they contain> 3 % (w/w) DMSO extract 

625 
ԋ ֒ ԍ 3%(w/w) ₮ ╕

( ) 

Extracts (petroleum), light paraffinic distillate solvent, acid-treated (CAS No. 91995-76-5), if they 

contain > 3 % (w/w) DMSO extract 

626 
ԋ ֒ ԍ 3%(w/w) №

╕ ( ) 

Extracts (petroleum), light paraffinic distillate solvent, carbon-treated (CAS No. 100684-02-4), if they 

contain> 3 % (w/w) DMSO extract 

627 
ԋ ֒ ԍ 3%(w/w) №

╕ ( ) 

Extracts (petroleum), light paraffinic distillate solvent, clay-treated (CAS No. 100684- 03-5), if they 

contain > 3 %(w/w) DMSO extract 

628 ԋ ֒ ԍ 3%(w/w) ⱴ ₮ Extracts (petroleum), light paraffinic distillate solvent, hydrodesulfurised (CAS No. 91995-77-6), if they 
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╕ ( ) contain> 3 % (w/w) DMSO extract 

629 
ԋ ֒ ԍ 3%(w/w) ⱴ № ╕

( ) 

Extracts (petroleum), light paraffinic distillate solvent, hydrotreated (CAS No. 90641-09-1), if they 

contain > 3 % (w/w) DMSO extract 

630 
ԋ ֒ ԍ 3%(w/w) ⁞ ╕

( ) 

Extracts (petroleum), light vacuum gas oil solvent, clay-treated (CAS No. 100684-05-7), if they 

contain > 3 % (w/w) DMSO extract 

631 
ԋ ֒ ԍ 3%(w/w) ⱴ ⁞ ╕

( ) 

Extracts (petroleum), light vacuum gas oil solvent, hydrotreated (CAS No. 91995-79-8), if they contain > 

3 % (w/w) DMSO extract 

632 
ԋ ֒ ԍ 3%(w/w) ⁞

╕ ( ) 

Extracts (petroleum), light vacuum, gas oil solvent, carbon-treated (CAS No. 100684-04-6), if they 

contain > 3 % (w/w) DMSO extract 

633 
ԋ ֒ ԍ 3%(w/w) ⱴ ╕

№ ╕  

Extracts (petroleum), solvent-dewaxed heavy paraffinic distillate solvent, hydrodesulfurised (CAS No. 

93763-11-2), if they contain > 3 % (w/w) DMSO extract 

634 
ԋ ֒ ԍ 3%(w/w) ╕ └ №

╕ ( ) 

Extracts (petroleum), solvent-refined heavy paraffinic distillate solvent (CAS No. 68783-04-0), if they 

contain> 3 % (w/w) DMSO extract 

635 № ╕ ( ) Extracts (petroleum),heavy naphthenic distillate solvent (CAS No. 64742-11-6) 

636 № ╕ ( ) Extracts (petroleum),heavy paraffinic distillate solvent (CAS No. 64742-04-7) 

637 № ╕ ( ) Extracts (petroleum),light naphthenic distillate solvent (CAS No. 64742-03-6) 

638 № ╕ ( ) Extracts (petroleum),light paraffinic distillate solvent (CAS No. 64742-05-8) 

639 ⁞ ╕ ( ) Extracts (petroleum),light vacuum gas oil solvent (CAS No. 91995-78-7)  

640 ᾥ  Feclemine (INN) (CAS No. 3590-16-7) 

641 ԋ  Fenadiazole (INN) (CAS No. 1008-65-7) 

642  Fenarimol (CAS No. 60168-88-9) 
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643  Fenozolone (INN) (CAS No. 15302-16-6) 

644 Ҁ  Fenpropimorph (CAS No. 67564-91-4) 

645 Ṑ  Fenthion (CAS No. 55-38-9) 

646  Fentin acetate (CAS No. 900-95-8) 

647  Fentin hydroxide (CAS No. 76-87-9) 

648  Fenyramidol (INN) (CAS No. 553-69-5) 

649  Fluanisone (INN) (CAS No. 1480-19-9) 

650 (Ҁ ) Fluazifop-butyl (CAS No. 69806-50-4) 

651 ӏ  Fluazifop-P-butyl (ISO) (CAS No. 79241-46-6) 

652  Flumioxazin (CAS No. 103361-09-7) 

653 Ә  Fluoresone (INN) (CAS No. 2924-67-6) 

654  Fluorouracil (INN) (CAS No. 51-21-8) 

655  Flusilazole (CAS No. 85509-19-9) 

656 ԋ ֒ ԍ 3%(w/w) ( )  Foots oil (petroleum) (CAS No. 64742-67-2), if it contains > 3 % (w/w) DMSO extract 

657 ԋ ֒ ԍ 3%(w/w) ( ) Foots oil (petroleum), acid-treated (CAS No. 93924-31-3), if it contains > 3 % (w/w) DMSO extract 

658 ԋ ֒ ԍ 3%(w/w) ( ) Foots oil (petroleum), carbon-treated (CAS No. 97862-76-5), if it contains > 3 % (w/w) DMSO extract 

659 ԋ ֒ ԍ 3%(w/w) ( ) Foots oil (petroleum), clay-treated (CAS No. 93924-32-4), if it contains > 3 % (w/w) DMSO extract 

660 ԋ ֒ ԍ 3%(w/w) ⱴ ( ) Foots oil (petroleum), hydrotreated (CAS No. 92045-12-0), if it contains > 3 % (w/w) DMSO extract 

661 ԋ ֒ ԍ 3%(w/w) ( ) Foots oil (petroleum), silicic acid-treated (CAS No. 97862-77-6), if it contains > 3 % (w/w) DMSO 
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extract 

662  Formamide (CAS No. 75-12-7) 

663 Ҁԋ ԍ 0.1%(w/w)  Fuel gases (CAS No. 68476-26-6), if they contain > 0.1%(w/w) butadiene 

664 Ҁԋ ԍ 0.1%(w/w) , № Fuel gases, crude oil distillates (CAS No. 68476-29-9), if they contain > 0.1%(w/w) butadiene 

665 6  Fuel oil, No. 6(CAS No. 68553-00-4) 

666 4  Fuel oil, No.4 (CAS No. 68476-31-3) 

667  Fuel oil, residual (CAS No. 68476-33-5) 

668 ,  Fuel oil, residues-straight-run gas oils, high-sulfur (CAS No. 68476-32-4) 

669 
, ῃ ғ Ҍ

 

Fuels, diesel (CAS No. 68334-30-5), except if the full refining history is known and it can be shown that 

the substance from which it is produced is not a carcinogen 

670 , ⱴ ╕  Fuels, diesel, coal solvent extn., hydrocracked hydrogenated (CAS No. 94114-59-7) 

671 2  Fuels, diesel, No.2 (CAS No. 68476-34-6) 

672 , ⱴ ╕  Fuels,jet aircraft,coal solvent extn., hydrocracked hydrogenated (CAS No. 94114-58-6) 

673  Fues oil, heavy, high-sulfur (CAS No. 92045-14-2) 

674 2  Fues oil, No.2 (CAS No. 68476-30-2) 

675  Furan (CAS No. 110-00-9) 

676  Furazolidone (INN) (CAS No. 67-45-8) 

677 ҈ , :  Furfuryltrimethylammonium salts, e.g. furtrethonium iodide (INN) (CAS No. 541-64-0) 
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678 

( : ҈ , 8- ( ) , 5-

(ᵫ ῤ ) ) , Ҭ Ȃ

֟ Ҭ, ԍ 1mg/kgȂ 

Furocoumarines (e.g. Trioxysalen (INN) (CAS No. 3902-71-4), 8-methoxypsoralen (CAS No. 298-81-7), 

5-methoxypsoralen (CAS No. 484-20-8)) except for normal content in natural essences used. In sun 

protection and in bronzing products, furocoumarines shall be below 1 mg/kg. 

679 ⱴῌז  Galantamine (INN) (CAS No. 357-70-0) 

680  Gallamine triethiodide (INN) (CAS No. 65-29-2) 

681 
 ( ), ῃ ғ

Ҍ  

Gas oils (petroleum), acid-treated (CAS No. 64742-12-7), except if the full refining history is known and 

it can be shown that the substance from which it is produced is not a carcinogen 

682 
Ҭ  ( ), ῃ ғ

Ҍ  

Gas oils (petroleum), chemically neutralised (CAS No. 64742-29-6), except if the full refining history is 

known and it can be shown that the substance from which it is produced is not a carcinogen 

683  ( ) Gas oils (petroleum), heavy atmospheric (CAS No. 68783-08-4) 

684 
ⱴ ( ), ῃ ғ

Ҍ  

Gas oils (petroleum), hydrodesulfurised (CAS No. 64742-79-6), except if the full refining history is 

known and it can be shown that the substance from which it is produced is not a carcinogen 

685 
╕ └ ( ), ῃ ғ

Ҍ  

Gas oils (petroleum), solvent-refined (CAS No. 64741-90-8), except if the full refining history is known 

and it can be shown that the substance from which it is produced is not a carcinogen 

686 ⁞ ( ) Gas oils (petroleum),heavy,vacuum (CAS No. 64741-57-7) 

687 ⱴ ⁞ ( ) Gas oils (petroleum),hydrodesulfurised coker heavy vacuum (CAS No. 85117-03-9) 

688 ⱴ ⁞ ( ) Gas oils (petroleum),hydrodesulfurised heavy vacuum (CAS No. 64742-86-5) 

689 ⱴ ⁞ ( ) Gas oils (petroleum),hydrotreated vacuum (CAS No. 64742-59-2) 

690 ⁞ ⱴ ( ) Gas oils (petroleum),light vacuum,thermal-cracked hydrodesulfurised (CAS No. 97926-59-5) 
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691 ( ) Gas oils (petroleum),steam-cracked (CAS No. 68527-18-4) 

692 ⱴ ( ) Gas oils (petroleum),thermal-cracked,hydrodesulfurised (CAS No. 92045-29-9) 

693 
ⱴ , ῃ ғ Ҍ

 

Gas oils, hydrotreated (CAS No. 97862-78-7), except if the full refining history is known and it can be 

shown that the substance from which it is produced is not a carcinogen 

694 
, ῃ ғ Ҍ

 

Gas oils, paraffinic (CAS No. 93924-33-5), except if the full refining history is known and it can be 

shown that the substance from which it is produced is not a carcinogen 

695 Ҁԋ ԍ 0.1%(w/w) ( ) Gases (petroleum), alkylation feed (CAS No. 68606-27-9), if they contain > 0.1%(w/w) butadiene  

696 Ҁԋ ԍ 0.1%(w/w) ( )  Gases (petroleum), amine system feed (CAS No. 68477-65-6), if they contain > 0.1%(w/w) butadiene 

697 
Ҁԋ ԍ 0.1%(w/w) ᾝ֟ ⱴ ( )

 

Gases (petroleum), benzene unit hydrodesulfurised off (CAS No. 68477-66-7), if they contain > 

0.1%(w/w) butadiene 

698 
Ҁԋ ԍ 0.1%(w/w) ( ), ᾝⱴ

№ 

Gases (petroleum), benzene unit hydrotreater depentaniser overheads (CAS No. 68602-82-4), if they 

contain> 0.1%(w/w)butadiene 

699 Ҁԋ ԍ 0.1%(w/w) ( )  
Gases (petroleum), benzene unit recycle, hydrogen-rich (CAS No. 68477-67-8), if they contain > 

0.1%(w/w) butadiene 

700 Ҁԋ ԍ 0.1%(w/w) ( ) ,  
Gases (petroleum), blend oil, hydrogen-nitrogen-rich (CAS No. 68477-68-9), if they contain > 

0.1%(w/w) butadiene 

701 Ҁԋ ԍ 0.1%(w/w) ( ) ,Ҁ № № 
Gases (petroleum), butane splitter overheads (CAS No. 68477-69-0), if they contain > 0.1%(w/w) 

butadiene 

702 Ҁԋ ԍ 0.1%(w/w) C1-5 ( ) Gases (petroleum), C1-5, wet (CAS No. 68602-83-5), if they contain > 0.1%(w/w) Butadiene 

703 Ҁԋ ԍ 0.1%(w/w) C2-3 ( )  Gases (petroleum), C2-3 (CAS No. 68477-70-3), if they contain > 0.1%(w/w) butadiene 

704 Ҁԋ ԍ 0.1%(w/w) C2-4 ( ) Gases (petroleum), C2-4, sweetened (CAS No. 68783-65-3), if they contain > 0.1%(w/w) butadiene 
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705 Ҁԋ ԍ 0.1%(w/w) C2 ( ) Gases (petroleum), C2-return stream (CAS No. 68477-84-9), if they contain > 0.1%(w/w) butadiene 

706 Ҁԋ ԍ 0.1%(w/w) C3-4 ( )  Gases (petroleum), C3-4 (CAS No. 68131-75-9), if they contain > 0.1%(w/w) butadiene 

707 Ҁԋ ԍ 0.1%(w/w) Ҁ C3-4 ( )  Gases (petroleum), C3-4, isobutane-rich (CAS No. 68477-33-8), if they contain > 0.1%(w/w) butadiene 

708 Ҁԋ ԍ 0.1%(w/w) - C3-5 ( ) 
Gases (petroleum), C3-5 olefinic-paraffinic alkylation feed (CAS No. 68477-83-8), if they contain > 

0.1%(w/w) butadiene 

709 Ҁԋ ԍ 0.1%(w/w) C4 ( ) Gases (petroleum), C4-rich (CAS No. 68477-85-0), if they contain > 0.1%(w/w) butadiene 

710 Ҁԋ ԍ 0.1%(w/w) C6-8Ỳ ( ) 
Gases (petroleum), C6-8 catalytic reformer (CAS No. 68477-81-6), if they contain > 0.1%(w/w) 

butadiene 

711 Ҁԋ ԍ 0.1%(w/w) C6-8Ỳ ( ) 
Gases (petroleum), C6-8 catalytic reformer recycle (CAS No. 68477-80-5), if they contain > 0.1%(w/w) 

butadiene 

712 Ҁԋ ԍ 0.1%(w/w) Ỳ C6-8 ( ) 
Gases (petroleum), C6-8 catalytic reformer recycle, hydrogen-rich (CAS No. 68477-82-7), if they 

contain > 0.1%(w/w)butadiene 

713 
Ҁԋ ԍ 0.1%(w/w) ( ), Ỳ Ҁ

 

Gases (petroleum), catalytic cracked naphtha debutaniser (CAS No. 68952-76-1), if they contain > 

0.1%(w/w) butadiene 

714 
Ҁԋ ԍ 0.1%(w/w) C3 ( ) , Ỳ

Ҙ № 

Gases (petroleum), catalytic cracked naphtha depropaniser overhead, C3-rich acid-free (CAS No. 

68477-73-6), if they contain > 0.1%(w/w) butadiene 

715 Ҁԋ ԍ 0.1%(w/w) ( ) , Ỳ № 
Gases (petroleum), catalytic cracked overheads (CAS No. 68409-99-4), if they contain > 0.1%(w/w) 

butadiene 

716 Ҁԋ ԍ 0.1%(w/w) Ỳ ( )  Gases (petroleum), catalytic cracker (CAS No. 68477-74-7), if they contain > 0.1%(w/w) butadiene 

717 Ҁԋ ԍ 0.1%(w/w) C1-5Ỳ ( )  
Gases (petroleum), catalytic cracker, C1-5-rich (CAS No. 68477-75-8), if they contain > 0.1%(w/w) 

butadiene 
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718 Ҁԋ ԍ 0.1%(w/w) Ỳ ( ) Gases (petroleum), catalytic cracking (CAS No. 68783-64-2), if they contain > 0.1%(w/w) butadiene 

719 
Ҁԋ ԍ 0.1%(w/w) C2-4 ( ), Ỳ

№ 

Gases (petroleum), catalytic polymd naphtha stabiliser overhead, C2-4-rich (CAS No. 68477-76-9), if 

they contain > 0.1%(w/w) butadiene 

720 
Ҁԋ ԍ 0.1%(w/w) ( ), Ỳ

№ 

Gases (petroleum), catalytic reformed naphtha stripper overheads (CAS No. 68477-77-0), if they 

contain > 0.1%(w/w) butadiene 

721 
Ҁԋ ԍ 0.1%(w/w) ( ), Ỳ

№ 

Gases (petroleum), catalytic reformed straight-run naphtha stabiliser overheads (CAS No. 68513-14-4), 

if they contain > 0.1%(w/w) butadiene 

722 Ҁԋ ԍ 0.1%(w/w) Ỳ C1-4 ( ) 
Gases (petroleum), catalytic reformer, C1-4-rich (CAS No. 68477-79-2), if they contain > 

0.1%(w/w)butadiene 

723 
Ҁԋ ԍ 0.1%(w/w) C4 ( ) , Ỳ

Ҙ  

Gases (petroleum), catalytic-cracked gas oil depropaniser bottoms, C4-rich acid-free (CAS No. 

68477-71-4), if they contain > 0.1%(w/w) butadiene 

724 
Ҁԋ ԍ 0.1%(w/w) C3-5 ( ) , Ỳ

Ҁ  

Gases (petroleum), catalytic-cracked naphtha debutaniser bottoms, C3-5-rich (CAS No. 68477-72-5), if 

they contain > 0.1%(w/w) butadiene 

725 Ҁԋ ԍ 0.1%(w/w) Ỳ ( )  
Gases (petroleum), crude distn and catalytic cracking (CAS No. 68989-88-8), if they contain > 

0.1%(w/w) butadiene 

726 Ҁԋ ԍ 0.1%(w/w) ( ), №  
Gases (petroleum), crude oil fractionation off (CAS No. 68918-99-0), if they contain > 0.1%(w/w) 

butadiene 

727 Ҁԋ ԍ 0.1%(w/w) ( ),  Ә № Gases (petroleum), deethaniser overheads (CAS No. 68477-86-1), if they contain > 0.1%(w/w) butadiene 

728 Ҁԋ ԍ 0.1%(w/w) ( ),  Gases (petroleum), dehexaniser off (CAS No. 68919-00-6), if they contain > 0.1%(w/w)butadiene 

729 Ҁԋ ԍ 0.1%(w/w) ( ), Ҁ № 
Gases (petroleum), deisobutaniser tower overheads (CAS No. 68477-87-2), if they contain > 

0.1%(w/w)butadiene 
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730 Ҁԋ ԍ 0.1%(w/w) , Ҙ №  
Gases (petroleum), depropaniser bottoms fractionation off (CAS No. 68606-34-8), if they contain > 

0.1%(w/w) butadiene 

731 Ҁԋ ԍ 0.1%(w/w) Ҙ ( ), Ҙ  
Gases (petroleum), depropaniser dry, propene-rich (CAS No. 68477-90-7), if they contain > 

0.1%(w/w)butadiene 

732 Ҁԋ ԍ 0.1%(w/w) ( ), Ҙ № 
Gases (petroleum), depropaniser overheads (CAS No. 68477-91-8), if they contain > 0.1%(w/w) 

butadiene 

733 
Ҁԋ ԍ 0.1%(w/w) , ⱴ └ №

 

Gases (petroleum), distillate unifiner desulfurisation stripper off (CAS No. 68919-01-7), if they contain > 

0.1%(w/w) butadiene 

734 
Ҁԋ ԍ 0.1%(w/w) ( ) , 

ᾝ 

Gases (petroleum), dry sour, gas-concn- unit-off (CAS No. 68477-92-9), if they contain > 0.1%(w/w) 

butadiene 

735 
Ҁԋ ԍ 0.1%(w/w) ( ), Ỳ №

 

Gases (petroleum), fluidised catalytic cracker fractionation off (CAS No. 68919-02-8) if they contain > 

0.1%(w/w) butadiene 

736 
Ҁԋ ԍ 0.1%(w/w) ( ), Ỳ ԋ

 

Gases (petroleum), fluidised catalytic cracker scrubbing secondary absorber off (CAS No. 68919-03-9), 

if they contain > 0.1%(w/w) butadiene 

737 
Ҁԋ ԍ 0.1%(w/w) ( ), Ỳ №

№ 

Gases (petroleum), fluidised catalytic cracker splitter overheads (CAS No. 68919-20-0), if they contain > 

0.1%(w/w)butadiene 

738 
Ҁԋ ԍ 0.1%(w/w) ( ), ῃ №

 

Gases (petroleum), full-range straight-run naphtha dehexaniser off (CAS No. 68513-15-5), if they 

contain> 0.1%(w/w) butadiene 

739 Ҁԋ ԍ 0.1%(w/w) Ῥ ( ) 
Gases (petroleum), gas concn reabsorber distn(CAS No. 68477-93-0), if they contain > 0.1%(w/w) 

butadiene 

740 
Ҁԋ ԍ 0.1%(w/w) ( ), ԋӘ

  

Gases (petroleum), gas oil diethanolamine scrubber off (CAS No. 92045-15-3), if they contain > 

0.1%(w/w) butadiene 

741 Ҁԋ ԍ 0.1%(w/w) ( ), ⱴ ₮Gases (petroleum), gas oil hydrodesulfurisation effluent (CAS No. 92045-16-4), if they contain > 
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  0.1%(w/w) butadiene 

742 Ҁԋ ԍ 0.1%(w/w) ( ), ⱴ  
Gases (petroleum), gas oil hydrodesulfurisation purge (CAS No. 92045-17-5), if they contain > 

0.1%(w/w) butadiene 

743 
Ҁԋ ԍ 0.1%(w/w) ( ), Ҙ

№ 

Gases (petroleum), gas recovery plant depropaniser overheads (CAS No. 68477-94-1), if they contain > 

0.1%(w/w) butadiene 

744 Ҁԋ ԍ 0.1%(w/w) Girbatol ᾝ ( ) Gases (petroleum), Girbatol unit feed (CAS No. 68477-95-2), if they contain > 0.1%(w/w) butadiene 

745 
Ҁԋ ԍ 0.1%(w/w) ( ), ⱴ

№  

Gases (petroleum), heavy distillate hydrotreater desulfurisation stripper off (CAS No. 68919-04-0), if 

they contain > 0.1%(w/w) butadiene 

746 
Ҁԋ ԍ 0.1%(w/w) ( ), ⱴ Ҙ

 

Gases (petroleum), hydrocracking depropaniser off, hydrocarbon-rich (CAS No. 68513-16-6), if they 

contain> 0.1%(w/w) butadiene 

747 Ҁԋ ԍ 0.1%(w/w) ( ), ⱴ ᵞ №  
Gases (petroleum), hydrocracking low-pressure separator (CAS No. 68783-06-2), if they contain > 

0.1%(w/w)butadiene 

748 Ҁԋ ԍ 0.1%(w/w) ( ) ,  Gases (petroleum), hydrogen absorber off (CAS No. 68477-96-3), if they contain > 0.1%(w/w) butadiene 

749 
Ҁԋ ԍ 0.1%(w/w) ( ), ⱴ ₮

  

Gases (petroleum), hydrogenator effluent flash drum off (CAS No. 92045-18-6), if they contain > 

0.1%(w/w) butadiene 

750 Ҁԋ ԍ 0.1%(w/w) ( ) Gases (petroleum), hydrogen-rich (CAS No. 68477-97-4), if they contain > 0.1%(w/w) butadiene 

751 
Ҁԋ ԍ 0.1%(w/w) ( ), ⱴ

 

Gases (petroleum), hydrotreated sour kerosine depentaniser stabiliser off (CAS No. 68911-58-0), if they 

contain> 0.1%(w/w) butadiene 

752 Ҁԋ ԍ 0.1%(w/w) ( ), ⱴ  
Gases (petroleum), hydrotreated sour kerosine flash drum (CAS No. 68911-59-1), if they contain > 

0.1%(w/w) butadiene 

753 
Ҁԋ ԍ 0.1%(w/w) - ( ), ⱴ

 

Gases (petroleum), hydrotreater blend oil recycle, hydrogen-nitrogen-rich (CAS No. 68477-98-5), if they 

contain> 0.1%(w/w) butadiene 
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754 
Ҁԋ ԍ 0.1%(w/w) C4 ( ), 

№  

Gases (petroleum), isomerised naphtha fractionator, C4-rich, hydrogen sulfide-free (CAS No. 

68477-99-6), if they contain > 0.1%(w/w) butadiene 

755 Ҁԋ ԍ 0.1%(w/w) Ҁԋ ( )  
Gases (petroleum), light steam-cracked, butadiene conc(CAS No. 68955-28-2), if they contain > 

0.1%(w/w) butadiene 

756 
Ҁԋ ԍ 0.1%(w/w) ( ), №

 

Gases (petroleum), light straight run gasoline fractionation stabiliser off (CAS No. 68919-05-1), if they 

contain> 0.1%(w/w)butadiene 

757 
Ҁԋ ԍ 0.1%(w/w) ( ), 

 

Gases (petroleum), light straight-run naphtha stabiliser off (CAS No. 68513-17-7), if they contain > 

0.1%(w/w) butadiene 

758 
Ҁԋ ԍ 0.1%(w/w) ( ), 

  

Gases (petroleum), naphtha steam cracking high-pressure residual (CAS No. 92045-19-7), if they 

contain > 0.1%(w/w)butadiene 

759 
Ҁԋ ԍ 0.1%(w/w) ( ), └

 

Gases (petroleum), naphtha unifiner desulfurisation stripper off (CAS No. 68919-06-2), if they contain > 

0.1%(w/w) butadiene 

760 Ҁԋ ԍ 0.1%(w/w) ( ),  
Gases (petroleum), oil refinery gas distn off (CAS No. 68527-15-1), if they contain > 0.1%(w/w) 

butadiene 

761 
Ҁԋ ԍ 0.1%(w/w) ( ),  ֟ №

 

Gases (petroleum), platformer products separator off (CAS No. 68814-90-4), if they contain > 

0.1%(w/w) butadiene 

762 
Ҁԋ ԍ 0.1%(w/w) ( ), №№

 

Gases (petroleum), platformer stabiliser off, light ends fractionation (CAS No. 68919-07-3), if they 

contain> 0.1%(w/w) butadiene 

763 
Ҁԋ ԍ 0.1%(w/w) ( ), 

 

Gases (petroleum), preflash tower off, crude distn(CAS No. 68919-08-4), if they contain > 

0.1%(w/w)butadiene 

764 Ҁԋ ԍ 0.1%(w/w) ( ) 
Gases (petroleum), recycle, hydrogen-rich (CAS No. 68478-00-2), if they contain > 0.1%(w/w) 

butadiene 

765 Ҁԋ ԍ 0.1%(w/w) ( ) Gases (petroleum), refinery (CAS No. 68814-67-5), if they contain > 0.1%(w/w) butadiene 
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766 Ҁԋ ԍ 0.1%(w/w) ( ),  Gases (petroleum), refinery blend (CAS No. 68783-07-3), if they contain > 0.1%(w/w) butadiene 

767 
Ҁԋ ԍ 0.1%(w/w) ( ), ₮

 

Gases (petroleum), reformer effluent high-pressure flash drum off (CAS No. 68513-18-8), if they 

contain > 0.1%(w/w) butadiene 

768 
Ҁԋ ԍ 0.1%(w/w) ( ), ₮ ᵞ

 

Gases (petroleum), reformer effluent low-pressure flash drum off (CAS No. 68513-19-9), if they 

contain > 0.1%(w/w) butadiene 

769 Ҁԋ ԍ 0.1%(w/w) ễ ( ) 
Gases (petroleum), reformer make-up, hydrogen-rich (CAS No. 68478-01-3), if they contain > 

0.1%(w/w) butadiene 

770 Ҁԋ ԍ 0.1%(w/w) ⱴ ( ) 
Gases (petroleum), reforming hydrotreater (CAS No. 68478-02-4), if they contain > 0.1%(w/w) 

butadiene 

771 Ҁԋ ԍ 0.1%(w/w) ( ), ễ ⱴ  
Gases (petroleum), reforming hydrotreater make-up, hydrogen-rich (CAS No. 68478-04-6), if they 

contain> 0.1%(w/w) butadiene 

772 Ҁԋ ԍ 0.1%(w/w) - ( ), ⱴ  
Gases (petroleum), reforming hydrotreater, hydrogen-methane-rich (CAS No. 68478-03-5), if they 

contain> 0.1%(w/w) butadiene 

773 
Ҁԋ ԍ 0.1%(w/w) ( ), ⁞

  

Gases (petroleum), residue visbreaking off (CAS No. 92045-20-0), if they contain > 0.1%(w/w) 

butadiene 

774 
Ҁԋ ԍ 0.1%(w/w) ( ), Ỳ

₮ № ԋ  

Gases (petroleum), secondary absorber off, fluidised catalytic cracker overheads fractionator (CAS 

No .68602-84-6), if they contain > 0.1%(w/w) butadiene 

775 
Ҁԋ ԍ 0.1%(w/w) ( ), Ỳ

№№  

Gases (petroleum), sponge absorber off, fluidised catalytic cracker and gas oil desulfuriser overhead 

fractionation(CAS No. 68955-33-9), if they contain > 0.1%(w/w) butadiene 

776 Ҁԋ ԍ 0.1%(w/w) C3 ( ) Gases (petroleum), steam-cracker C3-rich (CAS No. 92045-22-2), if they contain > 0.1%(w/w) butadiene 

777 Ҁԋ ԍ 0.1%(w/w) ( ), Ỳ Gases (petroleum), straight-run naphtha catalytic reformer stabiliser overhead (CAS No. 68955-34-0), if 
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№ they contain > 0.1%(w/w) butadiene 

778 
Ҁԋ ԍ 0.1%(w/w) ( ), Ỳ

 

Gases (petroleum), straight-run naphtha catalytic reforming off (CAS No. 68919-09-5), if they contain > 

0.1%(w/w) butadiene 

779 Ҁԋ ԍ 0.1%(w/w) ( ),   
Gases (petroleum), straight-run stabiliser off (CAS No. 68919-10-8), if they contain > 0.1%(w/w) 

butadiene 

780 Ҁԋ ԍ 0.1%(w/w) ( )  Gases (petroleum), tar stripper off (CAS No. 68919-11-9), if they contain > 0.1%(w/w)butadiene 

781 Ҁԋ ԍ 0.1%(w/w) ( ) 
Gases (petroleum), thermal cracking distn (CAS No. 68478-05-7), if they contain > 0.1%(w/w) 

butadiene 

782 Ҁԋ ԍ 0.1%(w/w) ⱴ └ ( )  Gases (petroleum), unifiner stripper off (CAS No. 68919-12-0), if they contain > 0.1%(w/w) butadiene 

783 ( ) Glucocorticoids (Corticosteroids) 

784 ῒ  Glutethimide (INN) (CAS No. 77-21-4)and its salts 

785 ↓  Glycyclamide (INN) (CAS No. 664-95-9) 

786  Gold salts 

787 ⇔  Guaifenesin (INN) (CAS No. 93-14-1) 

788 Ә ῒ  Guanethidine (INN) (CAS No. 55-65-2)and its salts  

789  Haloperidol (INN) (CAS No. 52-86-8) 

790 HC  No 1 HC Green No 1 (CAS No. 52136-25-1) 

791 HC  No 3 HC Orange No 3 (CAS No. 81612-54-6) 

792 HC  No 8 ῒ  HC Red No 8 and its salts (CAS No. 13556-29-1 / CAS No. 97404-14-3) 

793 HC  No 11 HC Yellow No 11 (CAS No. 73388-54-2)  



58 

 

 Ҭ   

794 ҂  Heptachlor (CAS No. 76-44-8) 

795 ҂ ѿ  Heptachlor-epoxide (CAS No. 1024-57-3) 

796 Έ  Hexachlorobenzene (CAS No. 118-74-1)  

797 Έ Ә  Hexachloroethane (CAS No. 67-72-1) 

798 Έ  Hexachlorophene (INN) (CAS No. 70-30-4) 

799 ΈӘ  Hexaethyl tetraphosphate (CAS No. 757-58-4) 

800 Έ  Hexahydrocoumarin (CAS No. 700-82-3) 

801 Έ (c) -1-(1H)- N-Ә -N-( )  
Hexahydrocyclopenta(c)pyrrole-(1H)-ammonium N-ethoxycarbonyl-N-(polylsulfonyl)azanide (EC No. 

418-350-1)  

802 Έ -҈  Hexamethylphosphoric-triamide (CAS No. 680-31-9) 

803 2-  Hexan-2-one (Methyl butyl ketone) (CAS No. 591-78-6) 

804  Hexane (CAS No. 110-54-3) 

805 Ҙ  Hexapropymate (INN) (CAS No. 358-52-1) 

ץ 806 ױ  Hydrastine (CAS No 118-08-1), hydrastinine (CAS No. 6592-85-4) and their salts  

807 ῒ , :  Hydrazides and their salts e.g. Isoniazid (CAS No. 54-85-3) 

ץ , 808 ױ  Hydrazine (CAS No. 302-01-2), its derivatives and their salts 

809  Hydroabietyl alcohol (CAS No. 26266-77-3) 

810 
╕ C11-17 , ῃ

ғ Ҍ  

Hydrocarbons, C11-17, solvent-extd light naphthenic (CAS No. 97722-08-2), except if the full refining 

history is known and it can be shown that the substance from which it is produced is not a carcinogen 
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811 
ⱴ № C12-20 , ῃ

ғ Ҍ  

Hydrocarbons, C12-20, hydrotreated paraffinic, distn lights (CAS No. 97675-86-0), except if the full 

refining history is known and it can be shown that the substance from which it is produced is not a 

carcinogen 

812 Ҁԋ ԍ 0.1%(w/w) C1-3  Hydrocarbons, C1-3 (CAS No. 68527-16-2), if they contain > 0.1%(w/w) butadiene 

813 
ԋ ֒ ԍ 3%(w/w) C13-27 , ╕

 

Hydrocarbons, C13-27, solvent-extd light naphthenic (CAS No. 97722-09-3), if they contain > 3 % (w/w) 

DMSO extract 

814 
ԋ ֒ ԍ 3%(w/w) C13-30 , 

╕ № 

Hydrocarbons, C13-30, arom-rich, solvent-extd naphthenic distillate (CAS No. 95371-04-3), if they 

contain> 3 % (w/w) DMSO extract 

815 Ҁԋ ԍ 0.1%(w/w) C1-4  Hydrocarbons, C1-4 (CAS No. 68514-31-8), if they contain > 0.1%(w/w) butadiene 

816 Ҁԋ ԍ 0.1%(w/w) Ҁ № C1-4  Hydrocarbons, C1-4, debutaniser fraction (CAS No. 68527-19-5), if they contain > 0.1%(w/w) butadiene 

817 Ҁԋ ԍ 0.1%(w/w) C1-4  Hydrocarbons, C1-4, sweetened (CAS No. 68514-36-3), if they contain > 0.1%(w/w) butadiene 

818 
ԋ ֒ ԍ 3%(w/w) C14-29 , ╕

 

Hydrocarbons, C14-29, solvent-extd light naphthenic (CAS No. 97722-10-6), if they contain > 3 % (w/w) 

DMSO extract 

819 
ⱴ Ҭ № C16-20 , ῃ

ғ Ҍ  

Hydrocarbons, C16-20, hydrotreated middle distillate, distn Lights (CAS No. 97675-85-9), except if the 

full refining history is known and it can be shown that the substance from which it is produced is not a 

carcinogen 

820 
ԋ ֒ ԍ 3%(w/w) C16-32 , 

╕ № 

Hydrocarbons, C16-32, arom rich, solvent-extd naphthenic distillate (CAS No. 95371-05-4), if they 

contain> 3 % (w/w) DMSO extract 
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821 
ԋ ֒ ԍ 3%(w/w) C17-30 , ⱴ

№ 

Hydrocarbons, C17-30, hydrotreated distillates, distn Lights (CAS No .97862-82-3), if they contain > 3 % 

(w/w) DMSO extract 

822 
ԋ ֒ ԍ 3%(w/w) C17-30 , ⱴ

╕ № 

Hydrocarbons, C17-30, hydrotreated solvent-deasphalted atm distn residue, distn lights (CAS No. 

97675-87-1), if they contain > 3 % (w/w) DMSO extract 

823 
ԋ ֒ ԍ 3%(w/w) C17-40 , ⱴ

╕ ⁞ № 

Hydrocarbons, C17-40, hydrotreated solvent-deasphalted distn residue, vacuum distn lights (CAS No. 

97722-06-0), if they contain > 3 % (w/w) DMSO extract 

824 
ԋ ֒ ԍ 3%(w/w) C20-50 , 

⁞ № 

Hydrocarbons, C20-50, residual oil hydrogenation vacuum distillate (CAS No. 93924-61-9), if they 

contain > 3 % (w/w) DMSO extract 

825 
ԋ ֒ ԍ 3%(w/w) ╕ C20-50

 

Hydrocarbons, C20-50, solvent dewaxed heavy paraffinic, hydrotreated (CAS No. 90640-95-2), if they 

contain> 3 % (w/w) DMSO extract 

826 ԋ ֒ ԍ 3%(w/w) ⱴ C20-58  Hydrocarbons, C20-58, hydrotreated (CAS No. 97926-70-0), if they contain > 3 % (w/w) DMSO extract 

827 Ҁԋ ԍ 0.1%(w/w) C2-4  Hydrocarbons, C2-4 (CAS No. 68606-25-7), if they contain > 0.1%(w/w) butadiene 

828 Ҁԋ ԍ 0.1%(w/w) C3 C2-4  Hydrocarbons, C2-4, C3-rich (CAS No. 68476-49-3), if they contain > 0.1%(w/w) butadiene 

829 C26-55  Hydrocarbons, C26-55, arom.Rich (CAS No. 97722-04-8)  

830 ԋ ֒ ԍ 3%(w/w) C27-42  Hydrocarbons, C27-42, dearomatised (CAS No. 97862-81-2), if they contain > 3 % (w/w) DMSO extract 

831 ԋ ֒ ԍ 3%(w/w) C27-42  Hydrocarbons, C27-42, naphthenic (CAS No. 97926-71-1), if they contain > 3 % (w/w) DMSO extract 

832 ԋ ֒ ԍ 3%(w/w) C27-45  Hydrocarbons, C27-45, dearomatised (CAS No. 97926-68-6), if they contain > 3 % (w/w) DMSO extract 
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833 
ԋ ֒ ԍ 3%(w/w) C27-45 , 

⁞  

Hydrocarbons, C27-45, naphthenic vacuum distn (CAS No. 97862-83-4), if they contain > 3 % (w/w) 

DMSO extract 

834 Ҁԋ ԍ 0.1%(w/w) C3  Hydrocarbons, C3 (CAS No. 68606-26-8), if they contain > 0.1%(w/w) butadiene 

835 Ҁԋ ԍ 0.1%(w/w) C3-4  Hydrocarbons, C3-4 (CAS No. 68476-40-4), if they contain > 0.1%(w/w) butadiene 

836 Ҁԋ ԍ 0.1%(w/w) , C3-4 № 
Hydrocarbons, C3-4-rich, petroleum distillate (CAS No. 68512-91-4), if they contain > 0.1%(w/w) 

butadiene 

837 
ԋ ֒ ԍ 3%(w/w) C37-65 , ⱴ

⁞  

Hydrocarbons, C37-65, hydrotreated deasphalted vacuum distn Residues (CAS No. 95371-08-7), if they 

contain> 3 % (w/w) DMSO extract 

838 
ԋ ֒ ԍ 3%(w/w) C37-68 , 

ⱴ ⁞  

Hydrocarbons, C37-68, dewaxed deasphalted hydrotreated vacuum distn Residues (CAS No. 95371-07-6), 

if they contain > 3 % (w/w) DMSO extract 

839 Ҁԋ ԍ 0.1%(w/w) C4   Hydrocarbons, C4 (CAS No. 87741-01-3), if they contain > 0.1%(w/w) butadiene 

840 Ҁԋ ԍ 0.1%(w/w) 1,3-Ҁԋ Ҁ C4  
Hydrocarbons, C4, 1,3-butadiene- and isobutene-free (CAS No. 95465-89-7), if they contain > 

0.1%(w/w) butadiene 

841 Ҁԋ ԍ 0.1%(w/w) C4 №  
Hydrocarbons, C4, steam-cracker distillate (CAS No. 92045-23-3), if they contain > 0.1%(w/w) 

butadiene 

842 Ҁԋ ԍ 0.1%(w/w) C4-5  Hydrocarbons, C4-5 (CAS No. 68476-42-6), if they contain > 0.1%(w/w) butadiene 

843 
ԋ ֒ ԍ 3%(w/w) , ╕

ⱴ  

Hydrocarbons, hydrocracked paraffinic distn residues, solvent-dewaxed (CAS No. 93763-38-3), if they 

contain> 3 % (w/w) DMSO extract 

844 C16-20 , ╕ ȁⱴ  Hydrocarbons,C16-20, solvent-dewaxed hydrocracked paraffinic distn.Residue (CAS No. 97675-88-2) 
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845 ῒ ץ ,  Hydrofluoric acid (CAS No. 7664-39-3), its normal salts, its complexes and hydrofluorides 

846 ῒ  Hydrogen cyanide (CAS No. 74-90-8) and its salts 

847 8- ῒ ̂ 3Ҭ  8- ῒ ̃ 
Hydroxy-8-quinoline (CAS No. 148-24-3) and its sulfate (CAS No. 134-31-6), except for the uses 

provided in table 3 

848 Ә -2,6-ԋ ῒ  Hydroxyethyl-2,6-dinitro-p-anisidine (CAS No. 122252-11-3) and its salts  

849 Ә ῒ  Hydroxyethylaminomethyl-p-aminophenol and its salts(CAS No. 110952-46-0 / CAS No. 135043-63-9)  

850 ῒ  Hydroxypyridinone  (CAS No .822-89-9)and its salts 

851  Hydroxyzine (INN) (CAS No. 68-88-2) 

852 қ ῒ  Hyoscine (CAS No. 51-34-3), its salts and derivatives 

853 ῒ  Hyoscyamine (CAS No. 101-31-5), its salts and derivatives 

854 -2-  Imidazolidine-2-thione (Ethylene thiourea) (CAS No. 96-45-7) 

855 ╠ ῤ  Imperatorin (CAS No. 482-44-0)  

856 ֒ (֒ ) Inorganic nitrites(CAS No. 14797-65-0), with the exception of sodium nitrite  

857 Ҙ ֒ ( Ҙ ) Inproquone (INN) (CAS No. 436-40-8) 

858  Iodine (CAS No. 7553-56-2) 

ף 859  Iodomethane (Methyl iodide) (CAS No. 74-88-4) 

860 ,  Ioxynil and Ioxynil octanoate (ISO) (CAS No. 1689-83-4 / CAS No. 3861-47-0) 

861 Ҙԋ  Iprodione (CAS No. 36734-19-7) 

862 Ҁԋ ԍ ԍ 0.1%(w/w) Ҁ  Isobutane (CAS No. 75-28-5), if it contains Ó0.1%(w/w) butadiene 
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863 Ҁ ῒ  Isobutyl 4-hydroxybenzoate (INCI: Isobutylparaben); Sodium salt or Salts of Isobutylparaben 

864 ֒ Ҁ  Isobutyl nitrite (CAS No. 542-56-2) 

865  Isocarboxazid (INN) (CAS No. 59-63-2)  

866 ῒ  Isometheptene (INN) (CAS No. 503-01-5)and its salts 

867 Ҙ ҉  Isoprenaline (INN) (CAS No. 7683-59-2) 

868 (2- -1,3-Ҁԋ ) Isoprene (stabilized); (2-methyl-1,3-butadiene) (CAS No. 78-79-5) 

869 Ҙ ῒ  Isopropyl 4-hydroxybenzoate (INCI: Isopropylparaben) Sodium salt or Salts of Isopropylparaben 

870  Isosorbide dinitrate (INN) (CAS No. 87-33-2) 

871  Isoxaflutole (CAS No. 141112-29-0) 

872  Ketoconazole (CAS No. 65277-42-1) 

873 ֒  Kresoxim-methyl (CAS No. 143390-89-0) 

874  (  25 ) ῒ  Laccaic Acid (Natural Red 25 ) (CAS No. 60687-93-6) and its salts  

875 ῒ  Lead  (CAS No. 7439-92-1)and its compounds 

876 ῒ  Levofacetoperane (INN) (CAS No. 24558-01-8)and its salts  

877 ≠  Lidocaine (INN) (CAS No. 137-58-6) 

878 ≠῾ᴶ Linuron (ISO) (CAS No. 330-55-2) 

879 ῒ  Lobeline (INN)(CAS No. 90-69-7) and its salts 

880 
, ῃ ғ Ҍ

 

Lubricating greases (CAS No. 74869-21-9), except if the full refining history is known and it can be 

shown that the substance from which it is produced is not a carcinogen 
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881 ԋ ֒ ԍ 3%(w/w)  Lubricating oils (CAS No. 74869-22-0), if they contain > 3 % (w/w) DMSO extract 

882 ԋ ֒ ԍ 3%(w/w) ( ) 
Lubricating oils (petroleum), base oils, paraffinic (CAS No. 93572-43-1), if they contain > 3 % (w/w) 

DMSO extract 

883 
ԋ ֒ ԍ 3%(w/w) ╕ ȁ ȁ ⱴ

ԍ 25 ( ) 

Lubricating oils (petroleum), C>25, solvent-extd, deasphalted, dewaxed, hydrogenated (CAS No. 

101316-69-2), if they contain > 3 % (w/w) DMSO extract 

884 
ԋ ֒ ԍ 3%(w/w) ⱴ Ҭ C15-30

( ) 

Lubricating oils (petroleum), C15-30, hydrotreated neutral oil-based (CAS No. 72623-86-0), if they 

contain > 3 % (w/w) DMSO extract 

885 
ԋ ֒ ԍ 3%(w/w) ╕ ȁ ⱴ C17-32

( ) 

Lubricating oils (petroleum), C17-32, solvent-extd, dewaxed, hydrogenated (CAS No. 101316-70-5), if 

they contain > 3 % (w/w) DMSO extract 

886 
ԋ ֒ ԍ 3%(w/w) ⱴ ╕

C17-35 ( ) 

Lubricating oils (petroleum), C17-35, solvent-extd, dewaxed, hydrotreated (CAS No. 92045-42-6), if they 

contain> 3 % (w/w) DMSO extract 

887 
ԋ ֒ ԍ 3%(w/w) ⱴ ╕ C18-27

( )  

Lubricating oils (petroleum), C18-27, hydrocracked solvent-dewaxed (CAS No. 97488-95-4), if they 

contain > 3 % (w/w) DMSO extract 

888 
ԋ ֒ ԍ 3%(w/w) C18-40 ץ , ╕

ⱴ №ҹ  

Lubricating oils (petroleum), C18-40, solvent-dewaxed hydrocracked distillate-based (CAS No. 

94733-15-0), if they contain > 3 % (w/w) DMSO extract 

889 
ԋ ֒ ԍ 3%(w/w) C18-40 ץ , ╕

ⱴ ҹ  

Lubricating oils (petroleum), C18-40, solvent-dewaxed hydrogenated raffinate-based (CAS No. 

94733-16-1), if they contain > 3 % (w/w) DMSO extract 

890 
ԋ ֒ ԍ 3%(w/w) ╕ ȁ ⱴ C20-35

( ) 

Lubricating oils (petroleum), C20-35, solvent-extd, dewaxed, hydrogenated (CAS No. 101316-71-6), if 

they contain > 3 % (w/w) DMSO extract 

891 
ԋ ֒ ԍ 3%(w/w) ⱴ Ҭ C20-50

( ) 

Lubricating oils (petroleum), C20-50, hydrotreated neutral oil-based (CAS No. 72623- 87-1), if they 

contain > 3 % (w/w) DMSO extract 

892 ԋ ֒ ԍ 3%(w/w) ⱴ Ҭ C20-50 Lubricating oils (petroleum), C20-50, hydrotreated neutral oil-based, high-viscosity (CAS No. 
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( ) 72623-85-9), if they contain > 3 % (w/w) DMSO extract 

893 
ԋ ֒ ԍ 3%(w/w) ╕ ȁ ⱴ C24-50

( ) 

Lubricating oils (petroleum), C24-50, solvent-extd, dewaxed, hydrogenated (CAS No. 101316-72-7), if 

they contain > 3 % (w/w) DMSO extract 

894 
ԋ ֒ ԍ 3%(w/w) ⱴ ╕

( ) 

Lubricating oils (petroleum), hydrocracked nonarom solvent-deparaffined (CAS No. 92045-43-7), if they 

contain> 3 % (w/w) DMSO extract 

895 ԋӘ ῒ  Lysergide (INN) (LSD) (CAS No. 50-37-3) and its salts 

896  Malachite green hydrochloride (CAS No. 569-64-2),Malachite green oxalate (CAS No. 18015-76-4) 

897 Ҙԋ  Malononitrile (CAS No. 109-77-3) 

898 ῒ  Mannomustine (INN) (CAS No. 576-68-1)and its salts 
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899 

̔ ȁ ȁ ȁ ȁ (Ҍ )ȁ ȁ

ᵣȁ ȁ ȁ҈ ȁ └ ȁ

( Ӳ )̕ ̔ ( ȁ )ȁ

( )ȁ ᵣȁ ȁ ȁ ȁ ҉ ȁ

ȁ ץ ֓ └ └ ̆ └ ȁ (

Ӳ )̕ᵖ ̆ 2007 116 Ὲ Ҭ

( └ ȁ ԋ ȁ

) ᶏץ , ֟ ᶏ Ҋ , ғ Ҥ Ḡ

1̔. └ , (Ҍ ) Ҋץ

ⱴ  ̔ (1) ‖ ( )  ̕ (2)  ,  ̕ (3) 

̕ (4) ̕ (5) 138Ņ҉ץ 4s̆ ᶏ

ᵞ ῒז Ȃ 2. ԋ ̆

ԍ ╠ ̆ ╧ ԅ ȁ ȁ ȁ ȁ

ᵣȁ Ȃ3. ̆ 

ȁ ȁ ֜ ֟Ȃ 

Materials with bovine source: brain, eyes, spinal cord, skull, vertebra (not including caudal vertebrae), 

spinal column, tonsil, terminal ileum, dorsal root ganglion, ganglion nervi trigemini, blood and blood 

products, tongue (tongue muscle with calicle mamillary process).Materials with ovine source: skull 

(including brain, ganglion and eyes), spinal column (including ganglion and spinal cord), tonsil, thymus, 

spleen, small intestine, adrenal gland, pancreatic gland, liver and their proteinic products, blood and 

blood products, tongue (tongue muscle with calicle mamillary process).However, the restricted materials 

listed in Notification No 116 issued by Ministry of Health in 2007(gelatin and collagen derived from 

bovine bones, beef tallow and dicalcium phosphate containing proteins, derivatives of beef tallow 

containing proteins) may be used,  if the following have been processed during their manufacturing and 

can be strictly certified by the producer:a) Gelatin and collagen derived from bovine bones, the bones 

(not including skull and vertebra) must go through the following process: 1) High pressure washing 

(degreasing); 2) Acid washing to intenerate and remove minerals; 3) Long-time alkali processing; 4) 

Filtration; 5) Continue sterilizing at or above 138Ņ for no less than 4 seconds, or other equivalent 

disinfecting methods.b) Beef tallow and dicalcium phosphate containing proteins, they must go through 

pre-killing and post-killing quarantines and are obtained after removing specific high-risk materials such 

as brain,eyes, spinal cord, spinal column, tonsil, and terminal ileum.c) Derivatives of beef tallow 

containing proteins, they must be produced in high-temperature and high- pressure hydrolyzed, 

saponified and transesterification methods. 

900 (3- )  Mecamylamine (INN) (CAS No. 60-40-2) 

901 ῒ  Mefeclorazine (INN) (CAS No. 1243-33-0) and its salts 

902 ῒ  Mephenesin (INN) (CAS No. 59-47-2)and its esters 

903 Ҙ  Meprobamate (INN) (CAS No. 57-53-4) 

904 ῒ ( 4Ҭ )  Mercury (CAS No. 7439-97-6) and its compounds, except those special cases included in table 4  
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905 Ә  Metaldehyde (CAS No. 9002-91-9) 

906 Ҙ ῒ  Metamfepramone (INN) (CAS No. 15351-09-4)and its salts 

907 ῒ  Metethoheptazine (INN) (CAS No. 509-84-2)and its salts 

908 ԋ ῒ  Metformin (INN) (CAS No. 657-24-9) and its salts  

909  Methanol (CAS No. 67-56-1) 

910 ῒ  Methapyrilene (INN) (CAS No. 91-80-5)and its salts 

911 ῒ  Metheptazine (INN)  (CAS No. 469-78-3)and its salts 

912  Methocarbamol (INN) (CAS No. 532-03-6) 

913  Methotrexate (INN) (CAS No. 59-05-2)  

914 Ә  Methoxyacetic acid (CAS No. 625-45-6) 

915 ԋ ԋ  Methyldibromo glutaronitrile(CAS No. 35691-65-7) 

916  Methyl isocyanate (CAS No. 624-83-9) 

917 -2-Ҁ  Methyl trans-2-butenoate (CAS No. 623-43-8) 

918 
(֒ (4,1-֒ Ẽ (1-(3-(ԋ )Ҙ )-1,2-ԋ -6-

-4- -2- ף -5,3-ԋ )))-1,1ô-ԋ ԋ ԋ  

(Methylenebis(4,1-phenylenazo(1-(3-(dimethylamino)propyl)-1,2-dihydro-6-hydroxy-4-methyl-2-oxopyr

idine-5,3-diyl)))-1,1ô-dipyridinium dichloride dihydrochloride (EC No. 401-500-5) 

919 Ҁ ̆  Methyleugenol (CAS No 93-15-2) except for normal content in the natural essences used 

920 Ә ( -ONN- Ẽ )  (Methyl-ONN-azoxy)methyl acetate (CAS No. 592-62-1) 

921 Ә  Methyloxirane (Propylene oxide)(CAS No. 75-56-9) 
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922 ῒ  Methylphenidate (INN) (CAS No.113-45-1)and its salts 

923 Ә ῒ  Methyprylon (INN) (CAS No. 125-64-4)and its salts 

924  Metronidazole (CAS No. 443-48-1) 

925  Metyrapone (INN) (CAS No. 54-36-4) 

926 

, (Ҍ ↕ ᵣ ↓, ғ (Na2O 

+ K2O + CaO + MgO + BaO) ԍ ץ)18% ) ֲ

( ) ), Ҭ≢ ֓  

Mineral wool,with the exception of those specified elsewhere in this Standard; (Man-made vitreous 

(silicate) fibres with random orientation with alkaline oxide and alkali earth oxide 

(Na2O+K2O+CaO+MgO+BaO) content greater than 18% by weight) 

927 ῒ  Minoxidil (INN) (CAS No. 38304-91-5) and its salts 

928  Mofebutazone (INN) (CAS No. 2210-63-1) 

929  Molinate (ISO) (CAS No. 2212-67-1) 

930 ӄ  Monocrotophos (CAS No. 6923-22-4) 

931  Monuron (CAS No. 150-68-5) 

932 ῒ  Morpholine (CAS No. 110-91-8) and its salts 

933 -4-  Morpholine-4-carbonyl chloride (CAS No. 15159-40-7) 

934 ԋ ῒ  m-Phenylenediamine (CAS No. 108-45-2) and its salts 

935 ԋ , 4-( Ẽ )- ῒ  m-Phenylenediamine, 4-(phenylazo)- (CAS No. 495-54-5)and its salts  

936 ԋ ֒  m-Tolylidene diisocyanate (Toluene diisocyanate) (CAS No. 26471-62-5) 

937 (( ) ) Ә  ((m-Tolyloxy)methyl)oxirane (CAS No. 2186-25-6) 

938 , 2-(4- )-2-(1H-1,2,4-҈ -1- )  
Myclobutanil (ISO), 2-(4-chlorophenyl)-2-(1H-1,2,4-triazol-1-ylmethyl)hexanenitrile (CAS 

No .88671-89-0) 
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939 N-(2-(3-Ә -5- -2- Ẽ )-5-ԋӘ )Ә  N-(2-(3-acetyl-5-nitrothiophen-2-ylazo)-5-diethylaminophenyl) acetamide (EC No. 416-860-9) 

940 N-(2- Ә )- ԋ ῒ  N-(2-Methoxyethyl)-p-phenylenediamine and its HCl salt (CAS No. 72584-59-9 / CAS No. 66566-48-1) 

941 N-(2- -4- )- Ҙ  (HC  No 16) ῒ  N-(2-Nitro-4-aminophenyl)-allylamine (HC Red No 16) and its salts (CAS No. 160219-76-1) 

942 
N-(3- -3,3-ԋ Ҙ )-N,N-ԋ Ҙ , : Ҙ

 

N-(3-carbamoyl-3,3-diphenylpropyl)-N,N-diisopropylmethyl-ammonium salts, e.g. Isopropamide iodide 

(INN) (CAS No. 71-81-8) 

943 N-5- -2- Ә  N-(5-chlorobenzoxazol-2-yl)acetamide  (CAS No. 35783-57-4) 

944 
N-(6-((2- -4- )֒ )-4- -3- -1,4-ף ԋ -1- )

Ә (HC  No. 8) ῒ  

N-(6-((2-Chloro-4-hydroxyphenyl)imino)-4-methoxy-3-oxo-1,4-cyclohexadien-1-yl)acetamide (HC 

Yellow No. 8) (CAS No. 66612-11-1)and its salts  

945 N-(҈ -4-(ף -1,2- (ᾥ Ҹ) N-(trichloromethylthio)-4-cyclohexene-1,2-dicarboximide (captan-ISO) (CAS No. 133-06-2) 

946 N-(҈ ) ԋ ֒ ( Ҹ) N-(trichloromethylthio)phthalimide (Folpet (ISO)) (CAS No. 133-07-3) 

947 N,N,Nô,Nô- -4,4ô-ԋ -3,3ô-ԋӘ ԋ  N,N,Nô,Nô-tetraglycidyl-4,4ô-diamino-3,3ô-diethyldiphenylmethane (CAS No. 130728-76-6) 

948 N,N,Nô,Nô- -4,4ô-ԋ  N,N,Nô,Nô-tetramethyl-4,4ô-methylendianiline(CAS No. 101-61-1) 

949 N,Nô-(( ֒ )ԋӘ ) (Ә ԋ ) , :  
N,Nô-((methylimino)diethylene) bis (ethyldimethylammonium) salts, e.g. Azamethonium bromide (INN) 

(CAS No. 306-53-6)  

950 Ә  
N,Nô-dihexadecyl-N,Nô-bis(2-hydroxyethyl)propanediamide, Bishydroxyethyl Biscetyl Malonamide 

(CAS No. 149591-38-8) 

951 N,Nô-ԓ֒ (҈ ) , : ԓ  
N,Nô-pentamethylenebis (trimethylammonium) salts, e.g. Pentamethonium bromide (INN) (CAS No. 

541-20-8)  

952 N,N- (2- Ә ) -N- ῒ  N,N-bis(2-chloroethyl)methylamine N-oxide (CAS No. 126-85-2)and its salts 

953 N,N-ԋӘ  N,N-Diethyl-m-Aminophenol (CAS No. 91-68-9 / CAS No. 68239-84-9)  
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954 N,N-ԋӘ ԋ ῒ  
N,N-Diethyl-p-phenylenediamine and its salts(CAS No. 93-05-0 / CAS No. 6065-27-6 / CAS No. 

6283-63-2)  

955 N,N-ԋ -2,6- ԋ ῒ  N,N-Dimethyl-2,6-Pyridinediamine and its HCl salt  

956 N,N-ԋ Ә  N,N-dimethylacetamide (CAS No. 127-19-5) 

957 N,N-ԋ  N,N-dimethylaniline (CAS No. 121-69-7) 

958 N,N-ԋ ( )  N,N-dimethylanilinium tetrakis (pentafluorophenyl)borate (CAS No. 118612-00-3) 

959 N,N'-ԋ -N- Ә -3- ԋ ῒ  N,N'-Dimethyl-N-Hydroxyethyl-3-nitro-p-phenylenediamine(CAS No. 10228-03-2) and its salts 

960 N,N-ԋ - ԋ ῒ  N,N-Dimethyl-p-phenylenediamine and its salts(CAS No. 99-98-9 / CAS No. 6219-73-4 )  

961 N,Nô-Έ ֒ (҈ ) , : Έ  
N,N'-hexamethylenebis(trimethylammonium) salts, e g hexamethonium bromide (INN) (CAS No. 

55-97-0) 

962 Nô-(4- - )N,N-ԋ -  Nô-(4-chloro-o-tolyl)-N,N-dimethylformamidine monohydrochloride (CAS No. 19750-95-9) 

963 N1-(2- Ә )-4- - - ԋ  (HC  No. 5) ῒ  
N1-(2-Hydroxyethyl)-4-nitro-o-phenylenediamine (HC Yellow No. 5) (CAS No. 56932-44-6) and its 

salts  

964 N1-(҈( )) -4- -1,2- ԋ  (HC  No. 3) ῒ  
N1-(Tris(hydroxymethyl))methyl-4-nitro-1,2-phenylenediamine (HC Yellow No. 3) (CAS No. 

56932-45-7)and its salts  

965 N-2-  N-2-naphthylaniline (CAS No. 135-88-6) 

966 Ҙ ῒ  Nalorphine (INN) (CAS No. 62-67-9), its salts and ethers  

967 ῒ  Naphazoline (INN) (CAS No. 835-31-4) and its salts 

968 
╕ └ȁⱴ ( ), ῃ ғ

Ҍ  

Naphtha (petroleum), solvent-refined hydrodesulfurised heavy (CAS No. 97488-96-5), except if the full 

refining history is known and it can be shown that the substance from which it is produced is not a 

carcinogen 
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969  Naphthalene (CAS No. 91-20-3) 

970 
ԋ ֒ ԍ 3%(w/w) Ỳ (

) 

Naphthenic oils (petroleum), catalytic dewaxed heavy (CAS No. 64742-68-3), if they contain > 3 % 

(w/w) DMSO extract 

971 
ԋ ֒ ԍ 3%(w/w) Ỳ (

) 

Naphthenic oils (petroleum), catalytic dewaxed light (CAS No. 64742-69-4), if they contain > 3 % (w/w) 

DMSO extract 

972 
ԋ ֒ ԍ 3%(w/w) (

) 

Naphthenic oils (petroleum), complex dewaxed heavy (CAS No. 64742-75-2), if they contain > 3 % 

(w/w) DMSO extract 

973 
ԋ ֒ ԍ 3%(w/w) (

) 

Naphthenic oils (petroleum), complex dewaxed light (CAS No. 64742-76-3), if they contain > 3 % (w/w) 

DMSO extract 

974 ̂₄ Ҭ └ ̃ Narcotics, natural and synthetic controlled by the Drug Administration Law of China 

975 N- -N- -2,5-ԋ -3- ̂ ̃ N-cyclohexyl-N-methoxy-2,5-dimethyl-3-furamide (Furmecyclox (ISO)) (CAS No. 60568-05-0) 

976 N-  N-Cyclopentyl-m-Aminophenol (CAS No. 104903-49-3) 

977 ῒ  Neodymium (CAS No. 7440-00-8) and its salts 

978 ῒ , :  Neostigmine and its salts (e.g.neostigmine bromide (INN) (CAS No. 114-80-7))  

979  Nickel (CAS No. 7440-02-0) 

980  Nickel carbonate (CAS No. 3333-67-3) 

981 ԋ  Nickel dihydroxide (CAS No. 12054-48-7) 

982 ԋ  Nickel dioxide (CAS No. 12035-36-8) 

983 ѿ  Nickel monoxide (CAS No. 1313-99-1) 

984  Nickel sulfate (CAS No. 7786-81-4) 
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985  Nickel sulfide (CAS No. 16812-54-7) 

986 Ҁ ῒ  Nicotine (CAS No. 54-11-5) and its salts 

987 ( ╕  5)  Nigrosine spirit soluble (Solvent Black 5) (CAS No. 11099-03-9)  

988  Nitrobenzene (CAS No. 98-95-3) 

989 ῒ  Nitrocresols(CAS No. 12167-20-3) and their alkali metal salts 

990  Nitroderivatives of carbazole 

991  Nitrofen (CAS No. 1836-75-5) 

992  Nitrofurantoin (INN) (CAS No. 67-20-9) 

993 (Ҙ҈ ҈ ) Nitroglycerin; Propane-1,2,3-triyl trinitrate (CAS No. 55-63-0) 

994 
֒ , : N-֒ ԋ ȁN-֒ ԋҘ ȁN-֒ ԋӘ

 

Nitrosamines e.g. Dimethylnitrosoamine; Nitrosodipropylamine; 2,2'-Nitrosoimino)bisethanol (CAS No. 

62-75-9 / CAS No. 621-64-7 / CAS No. 1116-54-7) 

995 ( 1,2ԋ Ә ) ױ ,  Nitrostilbenes, their homologues and their derivatives 

996 ῒ  Nitroxoline (INN) (CAS No. 4008-48-4)and its salts 

997 
HC NO. 4 (N- -1,4-ԋ Ә ȁ ֟ )

ῒ  

N-Methyl-1,4-diaminoanthraquinone, reaction products with epichlorohydrin and monoethanolamine 

(HC Blue No. 4) (CAS No. 158571-57-4) and its salts 

998 N- -3- ԋ ῒ  N-Methyl-3-nitro-p-phenylenediamine  (CAS No. 2973-21-9) and its salts  

999 N- Ә  N-Methylacetamide (CAS No. 79-16-3) 

1000 N-  N-Methylformamide (CAS No. 123-39-7) 

1001 , 4-  Nonylphenol (CAS No. 25154-52-3),4-nonylphenol, branched (CAS No .84852-15-3)  
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1002 ҉ ῒ  Noradrenaline(CAS No. 51-41-2) and its salts 

1003 Ҁ ῒ  Noscapine (INN) (CAS No. 128-62-1)and its salts 

1004 O,Oô-(Ә )ԋ((4- -2- ) ) O,Oô-(ethenylmethylsilylene) di((4-methylpentan-2-one) oxime) (EC No. 421-870-1) 

1005 O,Oô-ԋӘ -N- Ҙ -N-  O,Oô-diacetyl-N-allyl-N-normorphine (CAS No. 2748-74-5) 

1006 O,Oô-ԋӘ (4- ) ף ( ) O,Oô-diethyl-O-4-nitrophenyl phosphorothioate (parathion-ISO) (CAS No. 56-38-2) 

1007 ̂ ; ̃ o-Anisidine (CAS No. 90-04-0) 

ז 1008 ῒ  Octamoxin (INN) (CAS No. 4684-87-1) and its salts 

1009  Octamylamine (INN) (CAS No. 502-59-0) and its salts 

1010 ῒ  Octodrine (INN) (CAS No. 543-82-8) and its salts  

1011 (ԋ) Ẽ  o-Dianisidine based azo dyes 

1012  Oestrogens 

1013  Oleandrin (CAS No. 465-16-7) 

1014 ԋ ῒ  o-Phenylenediamine (CAS No. 95-54-5) and its salts 

1015  o-Tolidine based dyes 

1016  Oxadiargyl (ISO) (CAS No. 39807-15-3) 

1017 (Әԋ ֒ Ә ) (( - )ԋӘ ) , :  
(Oxalylbis(iminoethylene)) bis ((o-chlorobenzyl) diethylammonium)salts, e.g. ambenonium chloride 

(INN) (CAS No. 115-79-7) 

1018 ῒ  Oxanamide (INN) (CAS No. 126-93-2)and its derivatives 

1019 Ә , 4- , (S)- Oxiranemethanol, 4-methylbenzene-sulfonate, (S)- (CAS No. 70987-78-9) 
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1020 ≠ ῒ  Oxpheneridine (INN) (CAS No. 546-32-7) and its salts 

ף 1021 ( ), ( )  Oxybis(chloromethane),bis (Chloromethyl) ether (CAS No. 542-88-1) 

1022 
ԋ ֒ ԍ 3%(w/w) Ỳ (

) 

Paraffin oils (petroleum), catalytic dewaxed heavy (CAS No. 64742-70-7), if they contain > 3 % (w/w) 

DMSO extract 

1023 
ԋ ֒ ԍ 3%(w/w) Ỳ (

) 

Paraffin oils (petroleum), catalytic dewaxed light (CAS No. 64742-71-8), if they contain > 3 % (w/w) 

DMSO extract 

1024 
ԋ ֒ ԍ 3%(w/w) ╕ └ (

) 

Paraffin oils (petroleum), solvent-refined dewaxed heavy (CAS No. 92129-09-4), if they contain > 3 % 

(w/w) DMSO extract 

1025 [a] ԍ 0.005%(w/w) ᵣ ,  
Paraffin waxes (coal), brown-coal high-temp tar (CAS No. 92045-71-1), if they contain > 0.005% (w/w) 

benzo[a]pyrene 

1026 
[a] ԍ 0.005%(w/w) ᵣ , 

 

Paraffin waxes (coal), brown-coal high-temp tar, carbon-treated (CAS No. 97926-76-6), if they contain > 

0.005% (w/w) benzo[a]pyrene 

1027 
[a] ԍ 0.005%(w/w) ᵣ , 

 

Paraffin waxes (coal), brown-coal high-temp tar, clay-treated (CAS No. 97926-77-7), if they contain > 

0.005% (w/w) benzo[a]pyrene 

1028 
[a] ԍ 0.005%(w/w) ᵣ , ⱴ

 

Paraffin waxes (coal), brown-coal high-temp tar, hydrotreated (CAS No. 92045-72-2), if they contain > 

0.005% (w/w) benzo[a]pyrene 

1029 
[a] ԍ 0.005%(w/w) ᵣ , 

 

Paraffin waxes (coal), brown-coal high-temp tar, silicic acid-treated (CAS No. 97926-78-8), if they 

contain> 0.005% (w/w) benzo[a]pyrene 

1030  Paramethasone (INN) (CAS No. 53-33-8) 

1031 Ә ῒ  Parethoxycaine (INN) (CAS No. 94-23-5)and its salts 

1032 ҈  p-Chlorobenzotrichloride (CAS No. 5216-25-1) 

1033 PEG-3,2ǋ,2ǋ-ԋ- ԋ  PEG-3,2ǋ,2ǋ-di-p-Phenylenediamine (CAS No. 144644-13-3) 
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1034 ῒ   Pelletierine (CAS No. 2858-66-4 / CAS No. 4396-01-4) and its salts 

1035 ῒ  Pemoline (INN) (CAS No. 2152-34-3) and its salts  

1036 ԓ Ә  Pentachloroethane (CAS No. 76-01-7) 

1037 ԓ ῒ  Pentachlorophenol and its alkali salts (CAS No. 87-86-5 / CAS No. 131-52-2 / CAS No. 7778-73-6)  

1038  Pentaerithrityl tetranitrate (INN) (CAS No. 78-11-5) 

1039  Pentyl 4-hydroxybenzoate (INCI: Pentylparaben) 

1040  Petrichloral (INN) (CAS No. 78-12-6) 

1041 
, ῃ ғ Ҍ

 

Petrolatum (CAS No. 8009-03-8), except if the full refining history is known and it can be shown that the 

substance from which it is produced is not a carcinogen 

1042 
( ), ῃ ғ

Ҍ  

Petrolatum (petroleum), alumina-treated (CAS No. 85029-74-9), except if the full refining history is 

known and it can be shown that the substance from which it is produced is not a carcinogen 

1043 
( ), ῃ ғ

Ҍ  

Petrolatum (petroleum), carbon-treated (CAS No. 97862-97-0), except if the full refining history is 

known and it can be shown that the substance from which it is produced is not a carcinogen 

1044 
( ), ῃ ғ

Ҍ  

Petrolatum (petroleum), clay-treated (CAS No. 100684-33-1), except if the full refining history is known 

and it can be shown that the substance from which it is produced is not a carcinogen 

1045 
ⱴ ( ), ῃ ғ

Ҍ  

Petrolatum (petroleum), hydrotreated (CAS No. 92045-77-7), except if the full refining history is known 

and it can be shown that the substance from which it is produced is not a carcinogen 
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1046 
( ), ῃ ғ

Ҍ  

Petrolatum (petroleum), oxidised (CAS No. 64743-01-7), except if the full refining history is known and 

it can be shown that the substance from which it is produced is not a carcinogen 

1047 
( ), ῃ ғ

Ҍ  

Petrolatum (petroleum), silicic acid-treated (CAS No. 97862-98-1), except if the full refining history is 

known and it can be shown that the substance from which it is produced is not a carcinogen 

1048  Petroleum (CAS No. 8002-05-9) 

1049 Ҁԋ ԍ 0.1%(w/w)  Petroleum gases, liquefied (CAS No. 68476-85-7), if they contain > 0.1%(w/w) butadiene 

1050 Ҁԋ ԍ 0.1%(w/w)  Petroleum gases, liquefied, sweetened (CAS No. 68476-86-8), if they contain > 0.1%(w/w) butadiene 

1051 Ҁԋ ԍ 0.1%(w/w) C4 №  
Petroleum gases, liquefied, sweetened, C4 fraction (CAS No. 92045-80-2), if they contain > 0.1%(w/w) 

butadiene 

1052 Ҁԋ ԍ 0.1%(w/w) ֟ ,  Petroleum products, refinery gases (CAS No. 68607-11-4), if they contain > 0.1%(w/w) butadiene 

1053 Ә  Phenacemide (INN) (CAS No. 63-98-9) 

1054 ԋ  Phenaglycodol (INN) (CAS No. 79-93-6) 

1055 , 3,7-ԋ -2,8-ԋ -5- - ῒ  Phenazinium, 3,7-diamino-2,8-dimethyl-5-phenyl- (CAS No. 477-73-6)and its salts 

1056 ԋ  Phenindione (INN) (CAS No. 83-12-5) 

1057 ῒ  Phenmetrazine (INN) (CAS No. 134-49-6), its derivatives and salts 

1058  Phenol (CAS No. 108-95-2) 

1059 -5- , 3,7- (ԋ ) ῒ  Phenothiazin-5-ium, 3,7-bis(dimethylamino) (CAS No. 61-73-4)and its salts  

1060 ῒ  Phenothiazine (INN) (CAS No. 92-84-2)and its compounds 
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1061 -5- , 3,7- (ԋӘ )- ῒ  Phenoxazin-5-ium, 3,7-bis(diethylamino)- and its salts (CAS No. 47367-75-9 / CAS No. 33203-82-6)  

1062 Ҙ  Phenprobamate (INN) (CAS No. 673-31-4) 

1063 Ҙ  Phenprocoumon (INN) (CAS No. 435-97-2) 

1064  Phenyl 4-hydroxybenzoate (INCI: Phenylparaben) 

1065 Ḡ  Phenylbutazone (INN) (CAS No. 50-33-9) 

1066 ( ) Phosphamidon (CAS No. 13171-21-6) 

1067  Phosphorus (CAS No. 7723-14-0) and metal phosphides 

1068 K-1 Phytonadione (INCI); phytomenadione(INN) (CAS No. 84-80-0/ CAS No. 81818-54-4) 

1069 (2,4,6-҈ ) Picric acid (CAS No. 88-89-1) 

1070  Picrotoxin (CAS No. 124-87-8) 

1071 Ԑ ῒ  Pilocarpine (CAS No. 92-13-7) and its salts 

1072 ῒ  Pipazetate (INN) (CAS No. 2167-85-3)and its salts 

1073 ῒ  Pipradrol (INN) (CAS No. 467-60-7)and its salts 

1074  Piprocurarium  iodide (INN) (CAS No. 3562-55-8) 

1075 [a] ԍ 0.005%(w/w)  Pitch (CAS No. 61789-60-4) if it contains >0.005%((w/w))benzo[a]pyrene 

1076 [a] ԍ 0.005%(w/w) ,  
Pitch, coal tar, high-temp, heat-treated (CAS No. 121575-60-8), if it contains > 0.005% (w/w) 

benzo[a]pyrene 

1077 [a] ԍ 0.005%(w/w) , № 
Pitch, coal tar, high-temp, secondary (CAS No. 94114-13-3), if it contains > 0.005% (w/w) 

benzo[a]pyrene 
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1078 [a] ԍ 0.005%(w/w) , ᵞ  Pitch, coal tar, low-temp(CAS No. 90669-57-1), if it contains > 0.005% (w/w) benzo[a]pyrene 

1079 [a] ԍ 0.005%(w/w) , ᵞ  
Pitch, coal tar, low-temp, heat-treated (CAS No. 90669-58-2), if it contains > 0.005% (w/w) 

benzo[a]pyrene 

1080 [a] ԍ 0.005%(w/w) , ᵞ  Pitch, coal tar, low-temp, oxidised (CAS No. 90669-59-3), if it contains > 0.005% (w/w) benzo[a]pyrene 

1081 [a] ԍ 0.005%(w/w) , -  Pitch, coal tar-petroleum (CAS No. 68187-57-5), if it contains > 0.005% (w/w) benzo[a]pyrene 

1082  Poldine metilsulfate (INN) (CAS No. 545-80-2)  

1083  Potassium bromate (CAS No. 7758-01-2) 

1084 Ә (4-Ә )  p-Phenetidine (4-ethoxyaniline) (CAS No. 156-43-4) 

1085  Pramocaine (INN) (CAS No. 140-65-8) 

1086 Ҙ  Probenecid (INN) (CAS No. 57-66-9) 

1087 ῒ  Procainamide (INN) (CAS No. 51-06-9), its salts and derivatives 

1088  Progestogens 

1089 ᾥ  Propargite (ISO) (CAS No. 2312-35-8) 

1090 Ҙ  Propatylnitrate (INN) (CAS No. 2921-92-8) 

1091 Ҙ  Propazine (CAS No. 139-40-2) 

1092 Ҙ ῤ  Propiolactone (CAS No. 57-57-8) 

1093 Ҙ  Propyphenazone (INN) (CAS No. 479-92-5) 

1094 ( Ҙ ) Propyzamide (CAS No. 23950-58-5) 

1095  Psilocybine (INN) (CAS No. 520-52-5) 
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1096 (( ) ) Ә  ((p-Tolyloxy)methyl)oxirane (CAS No. 2186-24-5) 

1097  Pymetrozine (ISO) (CAS No. 123312-89-0) 

1098  Pyrithione sodium (INNM) (CAS No. 3811-73-2) 

1099 ԋ (ᾙ ) Pyrocatechol (Catechol) (CAS No. 120-80-9) 

1100  Pyrogallol (CAS No. 87-66-1) 

1101 -15 quaternium-15(CAS No. 51229-78-8) 

1102 ѿ (R)-a- Ә (-)-(1R,2S)-(1,2- Ҙ)  
(R)-a-phenylethylammonium (-)-(1R,2S)-(1,2-epoxypropyl)phosphonate monohydrate (CAS No. 

25383-07-7) 

1103 (R)-5- -3-(1- -2- )-1H-  (R)-5-bromo-3-(1-methyl-2-pyrrolidinylmethyl)-1H-indole (CAS No. 143322-57-0) 

1104 R-1- -2,3- Ҙ  R-1-Chloro-2,3-epoxypropane (CAS No. 51594-55-9) 

1105 R-2,3- -1-Ҙ  R-2,3-Epoxy-1-propanol (CAS No. 57044-25-4) 

1106 
(2)  Radioactive substances(2) 

1107 
Ҁԋ ԍ 0.1%(w/w) Ҍ C3-5 ̂ ,̃ 

C4 № Ә ֒  

Raffinates (petroleum), steam-cracked C4 fraction cuprous ammonium acetate extn, C3-5 and C3-5 unsatd, 

if they contain > 0.1%(w/w) butadiene (CAS No. 97722-19-5) 

1108 Ә , , , Ә ֟  
Reaction product of acetophenone, formaldehyde, cyclohexylamine, methanol and acetic acid(EC 

No .406-230-1) 

1109  Residual oils (petroleum) (CAS No. 93821-66-0) 

1110 
ԋ ֒ ԍ 3%(w/w) ╕

( ) 

Residual oils (petroleum), carbon-treated solvent-dewaxed (CAS No. 100684-37-5), if they contain > 

3 % (w/w) DMSO extract 

1111 ԋ ֒ ԍ 3%(w/w) Ỳ  Residual oils (petroleum), catalytic dewaxed (CAS No. 91770-57-9), if they contain > 3 % (w/w) DMSO 
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extract 

1112 ԋ ֒ ԍ 3%(w/w) ( )  
Residual oils (petroleum), clay-treated (CAS No. 64742-41-2), if they contain > 3 % (w/w) DMSO 

extract 

1113 
ԋ ֒ ԍ 3%(w/w) ╕

( ) 

Residual oils (petroleum), clay-treated solvent-dewaxed (CAS No. 100684-38-6), if they contain > 3 % 

(w/w) DMSO extract 

1114 
ԋ ֒ ԍ 3%(w/w) ⱴ ╕

( ) 

Residual oils (petroleum), hydrocracked acid-treated solvent-dewaxed (CAS No. 92061-86-4), if they 

contain> 3 % (w/w) DMSO extract 

1115 ԋ ֒ ԍ 3%(w/w) ⱴ ( )  
Residual oils (petroleum), hydrotreated (CAS No. 64742-57-0), if they contain > 3 % (w/w) DMSO 

extract 

1116 ԋ ֒ ԍ 3%(w/w) ⱴ ╕ ( )  
Residual oils (petroleum), hydrotreated solvent dewaxed (CAS No. 90669-74-2), if they contain > 3 % 

(w/w) DMSO extract 

1117 ԋ ֒ ԍ 3%(w/w) ╕ ( )  
Residual oils (petroleum), solvent deasphalted (CAS No 64741-95-3), if they contain > 3 % (w/w) 

DMSO extract 

1118 ԋ ֒ ԍ 3%(w/w) ╕ ( )  
Residual oils (petroleum), solvent-dewaxed (CAS No. 64742-62-7), if they contain > 3 % (w/w) DMSO 

extract 

1119 ԋ ֒ ԍ 3%(w/w) ╕ └ ( )  
Residual oils (petroleum), solvent-refined (CAS No. 64742-01-4), if they contain > 3 % (w/w) DMSO 

extract 

1120 [a] ԍ 0.005%(w/w) ,  
Residues (coal tar), creosote oil distn., if it contains > 0.005 %(w/w) benzo[a]pyrene (CAS 

No.92061-93-3) 

1121 [a ] ԍ 0.005%(w/w) ᵣ ╕  Residues (coal), liq solvent extn (CAS No. 94114-46-2), if they contain > 0.005% (w/w) benzo[a]pyrene 

1122 Ҁԋ ԍ 0.1%(w/w) № C4  
Residues (petroleum), alkylation splitter, C4-rich (CAS No. 68513-66-6), if they contain > 0.1%(w/w) 

butadiene 

1123 Ỳ № ( ) Residues (petroleum), catalytic reformer fractionator residue distn. (CAS No. 68478-13-7) 
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1124 ( ) Residues (petroleum), coker scrubber,condensed-ring-arom.-contg (CAS No. 68783-13-1) 

1125 ⁞ ᵞ ( ) Residues (petroleum), heavy coker and light vacuum (CAS No. 68512-61-8) 

1126 ⁞ ( ) Residues (petroleum), heavy coker gas oil and vacuum gas oil (CAS No. 68478-17-1) 

1127 ⁞ ᵞ ( ) Residues (petroleum), light vacuum (CAS No. 68512-62-9) 

1128 ᵞ ( ) Residues (petroleum), steam-cracked light (CAS No. 68513-69-9) 

1129 ∆ ᵞ ( ) Residues (petroleum), topping plant ,low-sulfur (CAS No. 68607-30-7) 

1130 ( ) Residues (petroleum),atm.tower (CAS No. 64741-57-7 ) 

1131 ( ) Residues (petroleum),atmospheric (CAS No. 68333-22-2) 

1132 Ỳ ( ) Residues (petroleum),catalytic cracking (CAS No. 92061-97-7) 

1133 Ỳ № ( ) Residues (petroleum),catalytic reformer fractionator (CAS No. 64741-67-9) 

1134 ⱴ ( ) Residues (petroleum),hydrocracked (CAS No. 64741-75-9) 

1135 ⱴ ( ) Residues (petroleum),hydrodesulfurised atmospheric tower (CAS No. 64742-78-5) 

1136 ⱴ ( ) Residues (petroleum),hydrogenated steam-cracked naphtha (CAS No. 92062-00-5) 

1137 ( ) Residues (petroleum),steam-cracked (CAS No. 64742-90-1) 

1138 ( ) Residues (petroleum),steam-cracked heat-soaked naphtha (CAS No. 93763-85-0) 

1139 ( ) Residues (petroleum),steam-cracked naphtha distn. (CAS No. 92062-04-9) 

1140 ( ) Residues (petroleum),steam-cracked,distillates (CAS No. 90669-75-3) 

1141 ( ) Residues (petroleum),steam-cracked,resinous (CAS No. 68955-36-2) 

1142 ( ) Residues (petroleum),thermal cracked (CAS No. 64741-80-6) 
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1143 ⁞ ᵞ ( ) Residues (petroleum),vacuum,light (CAS No. 90669-76-4) 

1144 ( ) Residues, steam cracked, thermally treated (CAS No. 98219-64-8) 

1145 ԋ ԋ  Resorcinol diglycidyl ether (CAS No. 101-90-6) 

1146 (S)-2,3-ԋ -1H- -  (S)-2,3-Dihydro-1H-indole-carboxylic acid (CAS No. 79815-20-6) 

1147 
( ), [ ⱴ῀ Ҭ Ҭ , ғҌ Ҋ

: Ҭ 100mg/kg] 

Safrole except for normal content in the natural essences used and provided the concentration does not 

exceed: 100mg/kg in the finished product (CAS No 94-59-7) 

1148 ԋ ף ( )  Salts of O-alkyldithiocarbonic acids (xanthates) 

1149 ᴂ ᴂ ױ  Secondary alkyl and alkanolamines and their salts 

1150 ῒ ( 3Ҭ ᴆҊᶏ ԋ ) 
Selenium  (CAS No. 7782-49-2)and its compounds with the exception of selenium disulfide under the 

conditions set out under the reference in table 3 

1151  Simazine (CAS No. 122-34-9) 

1152 
( ), ῃ ғ Ҍ

 

Slack wax (petroleum) (CAS No. 64742-61-6), except if the full refining history is known and it can be 

shown that the substance from which it is produced is not a carcinogen 

1153 
( ), ῃ ғ

Ҍ  

Slack wax (petroleum), acid-treated (CAS No. 90669-77-5), except if the full refining history is known 

and it can be shown that the substance from which it is produced is not a carcinogen 

1154 
( ), ῃ ғ

Ҍ  

Slack wax (petroleum), carbon-treated (CAS No. 100684-49-9), except if the full refining history is 

known and it can be shown that the substance from which it is produced is not a carcinogen 

1155 
( ), ῃ ғ

Ҍ  

Slack wax (petroleum), clay-treated (CAS No. 90669-78-6), except if the full refining history is known 

and it can be shown that the substance from which it is produced is not a carcinogen 
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1156 
ⱴ ( ), ῃ ғ

Ҍ  

Slack wax (petroleum), hydrotreated (CAS No. 92062-09-4), except if the full refining history is known 

and it can be shown that the substance from which it is produced is not a carcinogen 

1157 
ᵞ ( ), ῃ ғ

Ҍ  

Slack wax (petroleum), low-melting (CAS No. 92062-10-7), except if the full refining history is known 

and it can be shown that the substance from which it is produced is not a carcinogen 

1158 
ᵞ ( ), ῃ ғ

Ҍ  

Slack wax (petroleum), low-melting, carbon-treated (CAS No. 97863-04-2), except if the full refining 

history is known and it can be shown that the substance from which it is produced is not a carcinogen 

1159 
ᵞ ( ), ῃ ғ

Ҍ  

Slack wax (petroleum), low-melting, clay-treated (CAS No. 97863-05-3), except if the full refining 

history is known and it can be shown that the substance from which it is produced is not a carcinogen 

1160 
ⱴ ᵞ ( ), ῃ ғ

Ҍ  

Slack wax (petroleum), low-melting, hydrotreated (CAS No. 92062-11-8), except if the full refining 

history is known and it can be shown that the substance from which it is produced is not a carcinogen 

1161 
ᵞ ( ), ῃ ғ

Ҍ  

Slack wax (petroleum), low-melting, silicic acid-treated (CAS No. 97863-06-4), except if the full 

refining history is known and it can be shown that the substance from which it is produced is not a 

carcinogen 

1162  Sodium hexacyclonate (INN) (CAS No. 7009-49-6) 

1163  Sodium iodatê CAS No. 7681-55-2̃ 

1164 ╕ 1( CI 12150)  Solvent Red 1 (CI 12150) (CAS No. 1229-55-6)  

1165 1-((4- Ẽ ) Ẽ )-2-  ( ╕  23̕ CI 26100)  Solvent Red 23 (CI 26100) (CAS No. 85-86-9) 

1166 Ҁ ῒ  Sparteine (INN) (CAS No. 90-39-1)and its salts 

1167 ῤ  Spironolactone (INN) (CAS No. 52-01-7)  
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1168 Ӳ  Strontium lactate (CAS No. 29870-99-3) 

1169  Strontium nitrate (CAS No. 10042-76-9) 

1170  Strontium polycarboxylate 

1171 ῒ ץ  Strophantines (CAS No. 11005-63-3), their aglucones and their respective derivatives 

1172 ῒ  Strychnine (CAS No. 57-24-9)and its salts 

1173 ΐ  Substances with androgenic effect 

1174 Ҁԋ ( ) Succinonitrile (CAS No. 110-61-2) 

1175 ᾥ  Sulfallate (CAS No. 95-06-7) 

1176  Sulfinpyrazone (INN) (CAS No. 57-96-5) 

1177 
( ῒ ѿҩ ҩ ף ) ῒ

 

Sulphonamides (sulphanilamide and its derivatives obtained by substitution of one or more H-atoms of 

the -NH2 groups) and their salts 

1178  Sultiame (INN) (CAS No. 61-56-3) 

1179 
Ҭ ᵬ ֜ Ҭ └

( ) 

Sympathicomimetic amines acting on the central nervous system and the medicins, natural and synthetic, 

controlled by the Drug Administration Law of China (except caffien(CAS No. 300-62-9)) 

1180  Synthetic curarizants 

1181 
Ҁԋ ԍ 0.1%(w/w) , Ỳ

№ ⁞  

Tail gas (petroleum), catalytic cracked clarified oil and thermal cracked vacuum residue fractionation 

reflux drum (CAS No. 68478-21-7), if it contains > 0.1%(w/w) butadiene 

1182 
Ҁԋ ԍ 0.1%(w/w) , Ỳ №

Ỳ №  

Tail gas (petroleum), catalytic cracked distillate and catalytic cracked naphtha fractionation absorber 

(CAS No. 68307-98-2), if it contains > 0.1%(w/w) butadiene 
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1183 
Ҁԋ ԍ 0.1%(w/w) , Ỳ №

 

Tail gas (petroleum), catalytic cracked distillate and naphtha stabiliser (CAS No. 68952-77-2), if it 

contains> 0.1%(w/w) butadiene 

1184 
Ҁԋ ԍ 0.1%(w/w) , Ỳ

 

Tail gas (petroleum), catalytic cracked naphtha stabilisation absorber (CAS No. 68478-22-8), if it 

contains> 0.1%(w/w) butadiene 

1185 Ҁԋ ԍ 0.1%(w/w) , Ỳ №  
Tail gas (petroleum), catalytic cracker refractionation absorber (CAS No. 68478-25-1), if it contains > 

0.1%(w/w)butadiene 

1186 
Ҁԋ ԍ 0.1%(w/w) ̆ Ỳ ̆Ỳ

ⱴ №  

Tail gas (petroleum), catalytic cracker, catalytic reformer and hydrodesulfurised combined fractionater 

(CAS No. 68478-24-0), if it contains > 0.1%(w/w) butadiene 

1187 
Ҁԋ ԍ 0.1%(w/w) , Ỳ ⱴ №

 

Tail gas (petroleum), catalytic hydrodesulfurised naphtha separator (CAS No. 68952-79-4), if it 

contains > 0.1%(w/w)butadiene 

1188 
Ҁԋ ԍ 0.1%(w/w) , Ỳ №

 

Tail gas (petroleum), catalytic polymn. naphtha fractionation stabiliser (CAS No. 68307-99-3), if it 

contains > 0.1%(w/w) butadiene 

1189 
Ҁԋ ԍ 0.1%(w/w) , Ỳ №

 

Tail gas (petroleum), catalytic reformed naphtha fractionation stabiliser (CAS No. 68478-26-2), if it 

contains > 0.1%(w/w) butadiene 

1190 
Ҁԋ ԍ 0.1%(w/w) , Ỳ

№   

Tail gas (petroleum), catalytic reformed naphtha fractionation stabiliser, hydrogen sulfide-free (CAS No. 

68308-00-9), if it contains > 0.1%(w/w) butadiene 

1191 
Ҁԋ ԍ 0.1%(w/w) , Ỳ №

 

Tail gas (petroleum), catalytic reformed naphtha separator (CAS No. 68478-27-3), if it contains > 

0.1%(w/w) butadiene 

1192 Ҁԋ ԍ 0.1%(w/w) , Ỳ  
Tail gas (petroleum), catalytic reformed naphtha stabiliser (CAS No. 68478-28-4), if it contains > 

0.1%(w/w) butadiene 
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1193 Ҁԋ ԍ 0.1%(w/w) , ⱴ № № 
Tail gas (petroleum), cracked distillate hydrotreater separator (CAS No. 68478-29-5), if it contains > 

0.1%(w/w) butadiene 

1194 
Ҁԋ ԍ 0.1%(w/w) , №Ỳ ⱴ

 

Tail gas (petroleum), cracked distillate hydrotreater stripper (CAS No. 68308-01-0), if it contains > 

0.1%(w/w) butadiene 

1195 Ҁԋ ԍ 0.1%(w/w) , Ỳ  
Tail gas (petroleum), gas oil catalytic cracking absorber (CAS No. 68308-03-2), if it contains > 

0.1%(w/w) butadiene 

1196 Ҁԋ ԍ 0.1%(w/w) ,  Tail gas (petroleum), gas recovery plant (CAS No. 68308-04-3), if it contains > 0.1%(w/w) butadiene 

1197 Ҁԋ ԍ 0.1%(w/w) , Ә  
Tail gas (petroleum), gas recovery plant deethaniser (CAS No. 68308-05-4), if it contains > 0.1%(w/w) 

butadiene 

1198 
Ҁԋ ԍ 0.1%(w/w) , ⱴ № ⱴ

№  

Tail gas (petroleum), hydrodesulfurised distillate and hydrodesulfurised naphtha fractionator, acid-free 

(CAS No. 68308-06-5), if it contains > 0.1%(w/w) butadiene 

1199 
Ҁԋ ԍ 0.1%(w/w) , ⱴ №

 

Tail gas (petroleum), hydrodesulfurised straight-run naphtha separator (CAS No. 68478-30-8), if it 

contains> 0.1%(w/w) butadiene 

1200 
Ҁԋ ԍ 0.1%(w/w) , ⱴ

 

Tail gas (petroleum), hydrodesulfurised vacuum gas oil stripper, hydrogen sulfide-free (CAS No. 

68308-07-6), if it contains > 0.1%(w/w) butadiene 

1201 
Ҁԋ ԍ 0.1%(w/w) , №

 

Tail gas (petroleum), isomerised naphtha fractionation stabiliser (CAS No. 68308-08-7), if it contains > 

0.1%(w/w) butadiene 

1202 
Ҁԋ ԍ 0.1%(w/w) , №

№ 

Tail gas (petroleum), light straight-run naphtha stabiliser, hydrogen sulfide-free (CAS No. 68308-09-8), 

if it contains > 0.1%(w/w) butadiene 
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1203 
Ҁԋ ԍ0.1%(w/w) , Ҙ -Ҙ

Ә  

Tail gas (petroleum), propane-propylene alkylation feed prep deethaniser (CAS No. 68308-11-2), if it 

contains> 0.1%(w/w) butadiene 

1204 
Ҁԋ ԍ 0.1%(w/w) , C4

 

Tail gas (petroleum), saturate gas plant mixed stream, C4-rich (CAS No. 68478-32-0), if it contains > 

0.1%(w/w) butadiene 

1205 
Ҁԋ ԍ 0.1%(w/w) C1-2 , 

 

Tail gas (petroleum), saturate gas recovery plant, C1-2-rich (CAS No. 68478-33-1), if it contains > 

0.1%(w/w) butadiene 

1206 
Ҁԋ ԍ 0.1%(w/w) , ⱴ

№ 

Tail gas (petroleum), straight-run distillate hydrodesulfurised, hydrogen sulfide-free (CAS No. 

68308-10-1), if it contains > 0.1%(w/w) butadiene 

1207 Ҁԋ ԍ 0.1%(w/w) , ⱴ  
Tail gas (petroleum), straight-run naphtha hydrodesulfurised (CAS No. 68952-80-7), if it contains > 

0.1%(w/w) butadiene 

1208 
Ҁԋ ԍ 0.1%(w/w) , №

֟  

Tail gas (petroleum), thermal cracked hydrocarbon fractionation stabiliser, petroleum coking (CAS 

No .68952-82-9), if it contains > 0.1%(w/w) butadiene 

1209 
Ҁԋ ԍ 0.1%(w/w) , №ȁ

 

Tail gas (petroleum), thermal-cracked distillate, gas oil and naphtha absorber (CAS No. 68952-81-8), if it 

contains > 0.1%(w/w) butadiene 

1210 
Ҁԋ ԍ 0.1%(w/w) , ⱴ

 

Tail gas (petroleum), vacuum gas oil hydrodesulfurised, hydrogen sulfide-free (CAS No. 68308-12-3), if 

it contains > 0.1%(w/w) butadiene 

1211 Ҁԋ ԍ 0.1%(w/w) ,  
Tail gas (petroleum), vacuum residues thermal cracker (CAS No. 68478-34-2), if it contains > 

0.1%(w/w) butadiene 

1212 ῒ  Tefazoline (INN) (CAS No. 1082-56-0)and its salts 

1213 ῒ  Tellurium  (CAS No. 13494-80-9 )and its compounds 

1214 Ҁ ῒ  Tetrabenazine (INN) (CAS No. 58-46-8)and its salts  
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1215 N-  Tetrabromosalicylanilides 

1216 Ҁ ῒ  Tetracaine (INN) (CAS No. 94-24-6)and its salts 

1217  Tetracarbonylnickel (CAS No. 13463-39-3) 

1218 Ә  Tetrachloroethylene (CAS No. 127-18-4) 

1219 N-  Tetrachlorosalicylanilides (CAS No. 7426-07-5) 

1220 Ә  Tetraethyl pyrophosphate; (TEPP-ISO) (CAS No. 107-49-3) 

1221 -6- ῒ  
Tetrahydro-6-nitroquinoxaline and its salts (CAS No. 158006-54-3 / CAS No. 41959-35-7/ CAS No. 

73855-45-5)  

1222 Ҙ (+/-)- -(R)-2-(4-(6- -2- ) )  
(+/-)-Tetrahydrofurfuryl-(R)-2-(4-(6-chloroquinoxalin-2-yloxy)phenyloxy)propionate(CAS No. 

119738-06-6) 

1223 -3-  Tetrahydrothiopyran-3-carboxaldehyde (CAS No. 61571-06-0) 

1224 ῒ  Tetrahydrozoline Tetryzoline (INN) (CAS No. 84-22-0) and its salts 

1225 
3,3ô-((1,1ô- )-4,4ô-ԋ - (Ẽ )) (5- -4- -2,7-ԋ )

 

Tetrasodium 3,3ô-((1,1ô-biphenyl)-4,4ô-diyl bis(azo))bis 

(5-amino-4-hydroxynaphthalene-2,7-disulfonate) (CAS No. 2602-46-2) 

1226 Ә  Tetrylammonium bromide (INN) (CAS No. 71-91-0) 

1227 ῒ  Thalidomide (INN) (CAS No. 50-35-1)and its salts 

1228 ῒ  Thallium  (CAS No. 7440-28-0)and its compounds 

1229  Thevetia neriifolia juss. Glycoside extract (CAS No. 90147-54-9) 

1230  Thiamazole (INN) (CAS No. 60-56-0) 

Әף 1231  Thioacetamide (CAS No. 62-55-5) 
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1232  Thiophanate-methyl (CAS No. 23564-05-8) 

1233  Thiotepa (INN) (CAS No. 52-24-4) 

1234 ῒ ( 3 Ҭ ) Thiourea (CAS No. 62-56-6)  and its derivatives, with the exception of the one listed in table 3 

1235 ῌ ԋ  Thiuram disulphides 

1236 ῌ  Thiuram monosulfides (CAS No. 97-74-5) 

1237 Ҙ ῒ  Thyropropic acid (INN) (CAS No. 51-26-3) and its salts 

1238   Thyrothricine 

1239 ῒ  Tiratricol (INN) (CAS No. 51-24-1)and its salts 

1240  Tolboxane (INN) (CAS No. 2430-46-8) 

1241 Ҁ  Tolbutamide (INN) (CAS No. 64-77-7) 

1242 -3,4-ԋ ῒ  Toluene-3,4-Diamine and its salts (CAS No. 496-72-0)  

1243 (1:1) Toluidine sulfate(1:1) (CAS No. 540-25-0)  

1244 ῒ № ᵣ, ץ  Toluidines(CAS No. 26915-12-8), t heir isomers, salts and halogenated and sulfonated derivatives 

1245 4-  Toluidinium chloride (CAS No. 540-23-8) 

1246 (( ) ) Ә ,  ((Tolyloxy)methyl)oxirane,cresyl glycidyl ether (CAS No. 26447-14-3) 

1247  Toxaphene (CAS No. 8001-35-2) 

1248 -2-  Trans-2-heptenal (CAS No. 18829-55-5) 

1249 -2- ԋӘ Ә  Trans-2-hexenal diethyl acetal (CAS No. 67746-30-9) 

1250 -2- ԋ Ә  Trans-2-hexenal dimethyl acetal (CAS No. 18318-83-7) 
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1251 -4- -L- -  Trans-4-cyclohexyl-L-proline monohydro-chloride (CAS No. 90657-55-9) 

1252 -4- -L-  trans-4-Phenyl-L-proline (CAS No. 96314-26-0) 

1253 Ҙ ῒ  Tranylcypromine (INN) (CAS No. 155-09-9)and its salts 

ז 1254  Tretamine (INN) (CAS No. 51-18-3) 

1255 ( ) ῒ  Tretinoin (INN) (retinoic acid) (CAS No. 302-79-4) and its salts 

1256 ῒ  Triamterene (INN) (CAS No. 396-01-0) and its salts 

1257 ҈Ҁ  Tributyl phosphate (CAS No. 126-73-8) 

1258 ҈ ῒ  Trichlormethine (INN) (CAS No. 817-09-4) and its salts 

1259 ҈ Ә  Trichloroacetic acid (CAS No. 76-03-9) 

1260 ҈ Ә  Trichloroethylene (CAS No. 79-01-6) 

1261 ҈ ( ) Trichloronitromethane (chloropicrine) (CAS No. 76-06-2) 

1262 ᾥ ( ҈ ) Tridemorph (CAS No. 24602-86-6) 

1263 ҈  Trifluoroiodomethane (CAS No. 2314-97-8) 

1264 ҈  Trifluperidol (INN) (CAS No. 749-13-3) 

1265 ԋ ҈  Trinickel disulfide (CAS No. 12035-72-2) 

1266 ҈ (1,3,5-҈ )  Trioxymethylene (1,3,5-trioxan) (CAS No. 110-88-3) 

1267  Triparanol (INN) (CAS No. 78-41-1) 

1268  Tripelennamine (INN) (CAS No. 91-81-6) 

1269 ҈(2- Ә)  Tris(2-chloroethyl) phosphate (CAS No. 115-96-8) 
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1270 
(7-Ә -2-(4- -2- Ẽ )-3- -1- )-1- ҈

 

Trisodium bis (7-acetamido-2-(4-nitro-2-oxidophenylazo)-3-sulfonato-1-naphtholato)chromate (1-) (EC 

No. 400-810-8) 

1271 

҈ (4ô-(8-Ә -3,6-ԋ -2- Ẽ )-4ôô-(6- -3-

-2- Ẽ )- -1,3ô,3ôô,1ôôô- -O,Oô,Oôô,Oôôô)(II) (EC No 

413-590-3) 

Trisodium(4ô-(8-acetylamino-3,6-disulfonato-2-naphthylazo)-4ôô-(6-benzoylamino-3-sulfonato-2-naphth

ylazo)-biphenyl-1,3ô,3ôô,1ôôô-tetraolato-O,Oô,Oôô,Oôôô)copper(II) (EC No. 413-590-3) 

1272 ҈  Tritolyl phosphate (CAS No. 1330-78-5) 

1273 ῒ № ᵣ  Tuaminoheptane (INN) (CAS No. 123-82-0), its isomers and salts 

1274 ( Ә ) Urethane (Ethyl carbamate) (CAS No. 51-79-6) 

1275 
Ҋץ UVCB ֟ ̔ Ṑ- , 

C16-18  

UVCB condensation product of: tetrakis-hydroxymethylphosphonium chloride, urea and distilled 

hydrogenated C16-18 tallow alkylamine (CAS No. 166242-53-1) 

1276 

ֲ ȁ ̆ ῒ Ҋ ₃  ̔ (1) ԍ֟ Һ

ꜚᾧ ⱬ └╕̆ ̔ Ӱ ȁ ׃ ȁ ȁ

̕(2) ԍ ᾧ ⱳ └╕̆ ῒ

ȁ ᾥ ȁ ᾥ ȁ ̕(3) 

ȁ ȁ ԍ֟ ꜚᾧ ⱬ

└╕Ȃ 

Vaccines, toxins and serums that used as human medcines shall cover in particular:(1) agents used to 

produce active immunity, such as cholera vaccine, BCG, polio vaccines, smallpox vaccine;(2) agents 

used to diagnose the state of immunity, including in particular tuberculin and tuberculin PPD, toxins for 

the Schick and Dick Tests, brucellin;(3)medcine agents used to produce passive immunity, such as 

diphtheria antitoxin, anti-smallpox globulin, antilymphocytic globulin 

1277 a-  Valinamide (CAS No. 20108-78-5) 

1278  Valnoctamide (INN) (CAS No. 4171-13-5) 

1279 ῒ  Veratrine(CAS No. 8051-02-3) and its salts 

1280  Vinclozolin (CAS No. 50471-44-8) 

1281 Ә ᵣ Vinyl chloride monomer (CAS No. 75-01-4) 
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1282 ῒ  Warfarin (INN) (CAS No. 81-81-2)and its salts 

1283 
[a] ԍ 0.005%(w/w) ᵣ , 

 

Waste solids, coal-tar pitch coking (CAS No. 92062-34-5), if they contain > 0.005% (w/w) 

benzo[a]pyrene 

1284 ԋ ױ № ᵣ, ץ  Xylidines(CAS No. 1300-73-8), their isomers, salts and halogenated and sulfonated derivatives 

1285 ῒ  Xylometazoline (INN) (CAS No. 526-36-3)and its salts 

1286 ֠ ῒ  Yohimbine (CAS No. 146-48-5) and its salts 

1287 ԋ ԋ ף ( ) Ziram (CAS No. 137-30-4) 

1288 
ῒ ̂ 3Ҭ ץ , 6Ҭ ╕ , 

̃ 

Zirconium (CAS No. 7440-67-7) and its compounds,with the exception of the substances listed in table 3 

and of zirconium lakes, salts and pigments of colouring agents listed in table 6 

1289  Zoxazolamine (INN) (CAS No. 61-80-3) 

1290 
(ɛ-((7,7'-֒ (4- -3-((2- -5-(N- ) )Ẽ ) -2-

))(6-)))ԋ (2-) ῒ  

(ɛ-((7,7'-Iminobis(4-hydroxy-3-((2-hydroxy-5-(N-methylsulfamoyl)phenyl)azo)naphthalene-2-sulfonato)

)(6-)))dicuprate(2-) (CAS No. 37279-54-2)and its salts   

(1) Е № ᵖҌֽ ԍ 1Ҭ Ȃ 1Ҭ ↓ ҹ ԍ Ҭ̆ ԍ Ҭ ̆ ԍ ̆ ԍ

֟ ֟ Ữ Ȃ └ ֟ ᴆҊ̆ № ҉ Ҍ ᾧ ̆↕ ̆ ᶏ ᴆҊ̆

Ҍᴪ ֲᵣ Ȃ 

(2) Е ֲҹ ↓῀ └ӊῤȂᵖ ֓ Ҍ ֟ Ҭ ⱴ, ғӞҌ ҹḠ ֲẫ Ḡ Ὲᴧ

ᾧ Ȃ 
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2 Ѓ꜠Є ⅎ(1)(2)(3)Ѓ 2Є 

( Ҁ ↓) 

 Ҭ  (ꜚ) Ҁ (ꜚ)  

1 Ӌ  Aconitum L, (Ranunculaceae). 

2 ᶷ  Adonis L, (Ranunculaceae).  

3  Alanroot oil (Inula helenium L.) (CAS No. 97676-35-2) 

4  Alocasia cucullata (Lour.) Schott 

5  Alocasia macrorrhiza (L.) Schott 

6  Ammi majus L. 

7  Amorphophallus rivieri Durieu (Amorphophallus konjac) ;  Amorphophallus sinensisBelval (Amorphophallus kiusianus)   

8 ( ) Anamirta cocculus L.̂fruit̃ 

9  Anemone hupehensis Lemoine  

10  Angelica dahurica (Fisch. Ex Hoffm.)Benth. et Hook.f. 

11  Anisodus Link et Otto, (Solanaceae). 

12 ⱴ ( ̆ ) Apocynum cannabinum L  

13  Areca catechu L. 

14 ᾷ ᾷ  Aristolochia L,( Aristolochiaceae ) 

15 ᾷ  Asarum L, ( Aristolochiaceae). 

16  Atropa belladonna L. 

17 ,  Brassica juncea (L.) Czern. et Coss.; Sinapis alba L. 
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 Ҭ  (ꜚ) Ҁ (ꜚ)  

18  Brucea javanica (L.) Merr. 

19  Bufo bufo gargarizans Cantor ; Bufo melanostictus Schneider  

20  Cantharis vesicatoria (Mylabris phalerata Pallas.; Mylabris cichorii linnaeus) 

21  Catharanthus roseus (L.) G. Don 

22 ῒ  Cephaelis ipecacuanha Brot .and related species 

23  Cerbera manghas L. 

24  Chelidonium majus L. 

25  Chenopodium album L. 

26 ( ) Chenopodium ambrosioides L. (essential oil) 

27  Claviceps purpurea Tul. 

 Clematis chinensis Osbeck; Clematis hexapetala Pall.; Clematis terniflora var. mandshurica Rupr.( Clematis mandshurica Rupr.) י 28

 .Colchicum autumnale L י 29

30  Conium maculatum L. 

31 ῌ Convallaria majalis L.( Convallaria keiskei Miq.) 

32  Coriaria nepalensis Wall. 

33  Corydalis edulis Maxim. 

34  Costus root oil (Saussurea lappa Clarke) (CAS No 8023-88-9) 

35 ῌ Crinum asiaticum L. var. sinicum  

36 (῾ ≠) Crotalaria sessiliflora L 

37  Croton L, (Euphorbiaceae).   
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 Ҭ  (ꜚ) Ҁ (ꜚ)  

38  Daphne genkwa Sieb. et Zucc. 

39  Datura L., (Solanaceae). 

40  Derris trifoliata Lour. 

41  Digitalis L, (Scrophulariaceae).  

42  Dioscorea hispida Dennst. 

43  Drosera peltata Sm. var. Multisepala Y. Z. Ruan   

44 ( ᴧ) Dryopteris crassirhizoma Nakai 

45  EphedraTourn. ex L, (Ephedraceae). 

46 ҉֥  Epicauta gorhami Mars. 

47 ( ) Euphorbia L, (Euphorbiaceae) ̂except. candelilla wax̃  

48  Exudation of Myroxylon pereirae (Royle) Klotzch (CAS No 8007-00-9) 

49 ‪  Fig leaf absolute (Ficus carica) (CAS No 68916-52-9) 

50  Garcinia hanburyi Hook. F.; Garcinia morella Desv. 

51  Gelsemium elegans Benth. 

52  Huechys sanguinea De Geer. 

53  Hydnocarpus anthelmintica Pierre ; Hydnocarpus hainanensis (Merr.) Sleum. 

54  Hyoscyamus niger L.  

55 ῇ ῇ (ῇ ) Illicium L. (Illiciaceae) ̂ except. Illicium verumt̃  

56  Iphigenia indica Kunth et Benth. 

57  Juniperus sabina L. 
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 Ҭ  (ꜚ) Ҁ (ꜚ)  

58  Lobelia L, (Campanulaceae) 

59  Lycoris radiata Herb. 

60  Lytta caraganae Pallas 

61  Macleaya cordata (Willd.) R. Br. 

62  Meloe coarctatus Motsch. 

63  Mimosa pudica L. 

64  Nerium indicum Mill.  

65  Oil from the seeds of Laurus nobilis L. 

66  Orixa japonica Thunb. 

67 ԓⱴ ( ⱴ ) Periploca sepium Bge.  

68  Pharbitis nil (L.) Choisy.; Pharbitis purpurea (L.) Voigt   

69  Physostigma venenosum Balf  

70  Phytolacca acinosa Roxb; Phytolacca americana L. 

71  Pilocarpus jaborandi Holmes 

72  Pinellia ternata (Thunb.) Breit. 

73 Ҹ Plumbago indica L. 

74 Ҹ Plumbago zeylanica L. 

75  Prunus laurocerasus L. 

76  Psoralea corylifolia L. 

77  Pyrethrum cinerariifolium Trev. 
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 Ҭ  (ꜚ) Ҁ (ꜚ)  

78  Ranunculus L, (Ranunculaceae). 

79  Rauvolfia verticillata (Lour.)Baill. 

80  Rhododendron molle G. Don 

81 ҆  Rohdea japonica Roth 

82 Ӌ  Sapium sebiferum (L.) Roxb. 

83 ( ) Schoenocaulon officinale Lind. 

84 ѿ  Securinega suffruticosa (Pall.) Rehd. 

85  Sophora flavescens Ait. (seed) 

86  Solanum nigrum L. 

87  Strophanthus species 

88 ᾣ  Senecio L, (Compositae). 

89  Skimmia reevesiana Fortune 

90  Stellera chamaejasme L. 

91  Strychnos L, (Loganiaceae) 

92  Thevetia peruviana (Pers.) K. Schum.; Thevetia neriifolia Jussieu 

93 Ὲ  Tripterygium L,̂Celastraceaẽ   

94  Typhonium giganteum Engl. 

95 ( )  Urginea scilla Steinh.  

96  Veratrum L, (Liliaceae) 

97  Verbena essential oils (Lippia citriodora Kunth.) 
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 Ҭ  (ꜚ) Ҁ (ꜚ)  

98 ԅ  Wikstroemia indica (L.) C.A.Mey. 

(1) Е № ᵖҌֽ ԍ 2Ҭ Ȃ 

(2) Е Ҭ № ῒ └ Ȃ 

(3) Е ᵝ ֽ̆ ԍ ᵝ̕ ᵝ ̆ ҹῃ ̆ ȁ ȁ ȁ ȁ ȁ ῒ└╕ Ȃ 
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3 ⅎЃ 3Є 

( ↓) 

 

 └ 
҉  

ᶏ ᴆ Ԋ  Ҭ   INCI  ( )ᶏ  
ᶏ  

ᾛ  
ῒז └  

1  (C12-C22)҈

(1) 

Alkyl(C 12-C22)  

trimethyl ammonium 

chloride 

Alkyl(C 12-C22)  

trimonium chloride 

(a) ֟  

(b) ֟  

(a) 0.25%   

(b)1. Έȁ ῇ ҈

 ̔ ץ)2.5% ѿ ῒ

) 

  2. ԋ ԋ ҈

ץ)5.0%̔ ѿ ҍ Έ

҈ ῇ

҈ );ғ

Έȁ ῇ ҈

҈ ҩᵣ

ӊ Ҍ 2.5% 

  

2  , 

, (1) 

Benzalkonium 

chloride, bromide and 

saccharinate 

Benzalkonium 

chloride, bromide and 

saccharinate 

(a) ֟  (a) 3%̂ ץ  ̃ (a) Ҭᶏ

ȁ

ȁ

ԍ ԍ

C14, ↕ῒ Ҍ

ԍ 0.5%̂ ץ

̃ 

(a) ᾧ  
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 └ 
҉  

ᶏ ᴆ Ԋ  Ҭ   INCI  ( )ᶏ  
ᶏ  

ᾛ  
ῒז └  

(b) ῒ֟ז  (b) 0.1%̂ ץ

̃ 

 (b) ᾧ  

3  (1) , 

(

↓ № ) 

(1) Boric acid, 

borates and 

tetraborates with the 

exception of 

substances in table of 

prohibited substances 

 (a)  (a) 5%̂ץ ̃ (a) Ҍ ԍ҈ ץ

Ҋᾙ ᶏ ֟ ; 

֟ Ҭ

1.5%̂ ץ ̃ , 

Ҍ ԍ▫

┬  

(a) ҈ Ҋᾙץ

; ▫ ┬

 

 

(b) ῒ֟ז ̂

֟ ̃ 

(b) 3%̂ץ ̃ (b) Ҍ ԍ҈

Ҋᾙץ ᶏ ֟

֟̕ Ҭ

1.5%̂ ץ ̃ , 

Ҍ ԍ▫

┬  

(b) ҈ Ҋᾙץ

; ▫ ┬

 

(2)  (2) Tetraborates  (a) ֟  (a) 18%̂ ץ ̃ (a) Ҍ ԍ҈ ץ

Ҋᾙ ᶏ ֟  

(a) ҈ Ҋᾙץ  

(b) ֟  (b) 8%̂ץ ̃  (b) ᾟ№‖  

4  ῒ (1) Benzoic acid 

Sodium benzoate 

Benzoic acid 

Sodium benzoate 

֟  2.5%̂ ץ ̃   
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 └ 
҉  

ᶏ ᴆ Ԋ  Ҭ   INCI  ( )ᶏ  
ᶏ  

ᾛ  
ῒז └  

5  8- , 

 

Quinolin-8-ol and 

bis(8-hydroxyquinoli

nium) sulfate 

Oxyquinoline, 

oxyquinoline sulfate 

(a) ֟

Ҭ̆ ᵬ

╕ 

(a) 0.3%̂ ץ ̃   

(b) ֟

Ҭ̆ ᵬ

╕ 

(b) 0.03%̂ ץ ̃ 

6  Ҙ (1) l-Phenoxy-propan-2-ol Phenoxyisopropanol (a) ֟  2%   

7  Ҙ  Polyacrylamides  (a) ᵣ ֟   (a) ֟ ҬҘ

ᵣ

0.1mg/kg 

 

(b) ῒ֟ז   (b) ֟ ҬҘ

ᵣ

0.5mg/kg 

8  (1) Salicylic acid Salicylic acid (a) ֟

֟  

(a) 2.0% Ҍ̆ ԍ

҈ Ҋᾙץ ᶏ

֟ Ҭ 

̕ 

҈ Ҋᾙץ (2) 

 (b) ֟  (b) 3.0% 

9  (3) Strontium peroxide Strontium peroxide ֟  4.5%̂ ץ ̃ ֟

 

ᾧ ̕ ֟

Ҍ ῀ ̆ ‖

ֽ̕ ᶫҒҙᶏ ̕

 

10  -9 

 
Polidocanol 

Laureth-9 (CAS 

No.3055-99-0) 

(a) ֟  (a) 3.0 %  
 

(b) ֟  (b) 4.0 %  
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 └ 
҉  

ᶏ ᴆ Ԋ  Ҭ   INCI  ( )ᶏ  
ᶏ  

ᾛ  
ῒז └  

11  ҈ , ҈

ױ  

Trialkylamines, 

trialkanolamines and 

their salts 

 (a) ֟  (a) 2.5% Ҍ ֒ ᵣ

(Nitrosating system)

ѿ ᶏ ̕ ᾧ

֒ ; ᵞ ̔

99%̕ Ҭᴂ

0.5% ̕

֟ Ҭ֒

50mg/kg̕

ԍ ֒

ῤ 

 

(b) ֟   

12  ῒ  Quinine and its salts  (a) ֟  (a) 0.5%̂ ץ ̃   

(b) ֟  (b) 0.2%̂ ץ ̃ 

13  ԋ  Resorcinol Resorcinol  0.5%  ԋ  

14  ԋ  Selenium disulphide Selenium disulfide  1%  ԋ ̕ ᾧ

ᴴ  

15   (3) Strontium chloride Strontium chloride ֟  2.1%̂ ץ ̃̆ ҍῒזᾛ

֟ ̆

Ҍ 2.1% 

 ᾙ̕ Ҍ

 

16  ԋ  2,4-Diamino-pyrimid

ine-3-oxide 

Diaminopyrimidine 

oxide 

֟  1.5%   

17  ԋ( )֒Ә

 

1,3-Bis(hydroxymeth

yl)imidazolidine-2-th

ione 

Dimethylol ethylene 

thiourea 

(a) ֟  (a) 2% (a) ԍ ֟  ԋ( )֒Ә

 (b) ̂ ̃ ֟  (b) 2% (b) ᶏ ֟

pHṿ ᵞԍ 4 
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 └ 
҉  

ᶏ ᴆ Ԋ  Ҭ   INCI  ( )ᶏ  
ᶏ  

ᾛ  
ῒז └  

18  Әԋ ῒ

 

Etidronic acid and its 

salts(1-hydroxyethyli

dene-di-phosphonic 

acid and its salts) 

 (a) ֟   (a) 1.5%̂ ץ Әԋ

̃ 

  

(b)  (b) 0.2%̂ ץ Әԋ

̃ 

19  ῒז

, 

 

Hydrogen peroxide, 

and other compounds 

or mixtures that 

release hydrogen 

peroxide, including 

carbamide peroxide 

and zinc peroxide 

 (a) ֟  (a) 12%̂ ץ

H2O2 ̃ 

 (a) ̕

̕ ᾧ

̕ ֟ Ҍ ῀

̆ ‖  

(b) ֟  (b) 4%̂ץ

H2O2 ̃ 

 (b) ̕ ᾧ

̕ ֟ Ҍ

῀ ̆ ‖  

(c) ̂ ̃ ֟

 

(c) 2%̂ץ

H2O2 ̃ 

 (c) ̕ ᾧ

̕ ֟ Ҍ

῀ ̆ ‖  

20  ῒ

 

Oxalic acid, its esters 

and alkaline salts 

 ֟  5%  ֽᶫҒҙᶏ  

21  (1) Pyrithione zinc (INN) Zinc pyrithione ֟

 

1.5% 

 

  

֟  0.1% 

22   Calcium hydroxide Calcium hydroxide (a) 

֟  

(a) 7% ̂ ץ  ̃  (a) ; ᾧ

; ; 

ᾙ  
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 └ 
҉  

ᶏ ᴆ Ԋ  Ҭ   INCI  ( )ᶏ  
ᶏ  

ᾛ  
ῒז └  

(b) ֟ pH

╕ 

 (b) pHÒ12.7 (b) ; ᾧ

; ᾙ  

(c) ῒז , pH

╕ȁⱴ ꜛ╕ 

 (c) pHÒ11  

23  ֒

֒ (1) 

Inorganic sulfites and 

hydrogen sulfites 

 (a) ֟  (a) 0.67%̂ ץ SO2

̃ 

  

(b) ֟ ̂

֟ ̃ 

(b) 6.7 %̂ ץ SO2

̃ 

(c) ꜚ

֟  

(c) 0.45%̂ ץ SO2

̃ 

(d) ᵣ ꜚ ֟

 

(d) 0.40%̂ ץ SO2

̃ 

(e) ῒ֟ז ץ0.2%̂ (3)  SO2

̃ 

24   Lithium hydroxide Lithium hydroxide (a) ֟  

1. ѿ  

 

 

2. Ғҙ  

(a) 

ץ)2% .1 )(4) 

 

 

ץ)2.4.5% )(4) 

 

 (a) 

1. ̕ ᾧ

̕ ̕

ᾙ  

2. ֽᶫҒҙᶏ ̕

ᾧ ̕

 

(b) ֟ pH

╕ 

 (b) pHÒ12.7 (b) ; ᾧ

; ᾙ  
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 └ 
҉  

ᶏ ᴆ Ԋ  Ҭ   INCI  ( )ᶏ  
ᶏ  

ᾛ  
ῒז └  

(c) ῒז ̆ pH

╕ֽ̂ ԍ

֟ ̃ 

 (c) pHÒ11  

25  (1) Ә ῒ

 

(1) Thioglycollic acid 

and its salts 

 (a) ֟  

1. ѿ  

 

2. Ғҙ  

(a) 

1. 8%̂ ץ Ә ̃̆ 

 pH7-9.5 

ץ11%̂ .2 Ә

̃̆ pH7-9.5 

 (a) Ә ̕

ᶏ ̕ ᾙ

ֽ̕ᶫҒҙᶏ

̕ ᵬ Ҋ ̔

ᾧ ̕ ֟

Ҍ ῀ ̆

‖ ̆

 

(b) ֟  (b) 5%̂ץ Ә

̃̆ pH7-12.7 

 (b) Ә ̕

ᶏ ̕ ᾙ

̕ ᵬ Ҋ

̔ ᾧ ̕

֟ Ҍ ῀ ̆

‖ ̆
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 └ 
҉  

ᶏ ᴆ Ԋ  Ҭ   INCI  ( )ᶏ  
ᶏ  

ᾛ  
ῒז └  

(c) ῒז

֟  

(c) 2%̂ץ Ә

̃̆ pH7-9.5 

 (c) Ә ̕

ᶏ ̕ ᾙ

̕ ᵬ Ҋ

̔ ᾧ ̕

֟ Ҍ ῀ ̆

‖ ̆

 

(2) Ә  (2) Thioglycollic acid 

esters 

 ֟  

1. ѿ  

 

2. Ғҙ  

 

1. 8%̂ ץ Ә ̃̆ 

 pH6-9.5 

ץ11%̂ .2 Ә

̃̆ pH6-9.5 

 Ә ̕

ᶏ ̕ ᾙ

ֽ̕ ᶫҒҙᶏ ̕

ᵬ Ҋ ̔ ᾧ

̕ ֟ Ҍ ῀

̆ ‖

̆  

26   Silver nitrate Silver nitrate ֟  4%  ̕ ֟ Ҍ

῀ ̆ ‖  

27  (1) 

 

(1) Alkali sulfides  ֟ ץ2%̂  ̃ pHÒ12.7 ᾙ ; ᾧ

 

(2) 

 

(2) Alkaline earth 

sulfides 

 ֟ ץ6%̂  ̃ pHÒ12.7 ᾙ ; ᾧ

 

28  (3) Strontium hydroxide Strontium hydroxide ֟ pH

╕ 

3.5%̂ ץ ̃ pHÒ12.7 ᾙ ; ᾧ
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 └ 
҉  

ᶏ ᴆ Ԋ  Ҭ   INCI  ( )ᶏ  
ᶏ  

ᾛ  
ῒז └  

29  

(Al xZr(OH)yClz)

 

Aluminium zirconium 

chloride hydroxide 

complexes;AlxZr(OH)y

Clzand the aluminium 

zirconium chloride 

hydroxide glycine 

complexes 

 ֟  20%̂ ץ

̃ 

5.4%̂ ץ ̃ 

ҍ

ӊ 2 10

ӊ ; ̂Al+Zr̃

ҍ ӊ

0.9 2.1ӊ

; ԍ ֟  

Ҍ ԍ ┬

ᴴ  

30   Zinc 

4-hydroxybenzene 

sulfonate 

Zinc phenolsulfonate ֟ ȁ ֟

 

ץ6%̂ ̃  ᾧ  

31  (1) Formaldehyde Formaldehyde ̂ ̃ ֟ ץ5%̂  ̃ 0.05%

 

(5)̕ Ḡ

 

32  ̂

̃ 

Potassium or sodium 

hydroxide 

Potassium hydroxide, 

sodium hydroxide 

(a) ̂ ̃

╕ 

(a) 5%̂ ץ ̃(4)  (a) ̕ ᾧ

̕ ̕

ᾙ  

(b) ֟  

1. ѿ  

 

 

2. Ғҙ  

(b) 

1. 2%̂ ץ ̃(4) 

 

 

2. 4.5%̂ ץ ̃(4) 

 (b) 

1. ; ᾧ

; ; 

ᾙ  

2. ֽᶫҒҙᶏ ̕

ᾧ ̕
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 └ 
҉  

ᶏ ᴆ Ԋ  Ҭ   INCI  ( )ᶏ  
ᶏ  

ᾛ  
ῒז └  

(c) ֟ pH

╕ 

 (c) pHÒ12.7 (c) ᾧ ̕

ᾙ  

(d) ῒז ̆ pH

╕ 

 (d) pHÒ11  

33   Nitromethane Nitromethane ╕ 0.3%   

34  ֒  Sodium nitrite Sodium nitrite ╕ 0.2% Ҍ ᴂ

̂ ̃ ῒ

ז ֒

 

 

35  :  Talc: hydrated 

magnesium silicate 

Talc: hydrated 

magnesium silicate 

(a) 3 Ҋᾙץ ᶏ

֟  

  (a) ᶏ ᾙ

 

(b) ῒ֟ז     

36  (1) Benzyl alcohol Benzyl alcohol ╕ȁ     

37  a- ῒ

(6) 

a-Hydroxy acids and 

their salts, esters 

ץ6%̂   ̃ pHÓ3.5̂

֟ ̃ 

ԍ

, ғ Ó3%a-

҉

a- , 

ñҍ ᶏ

ò 

38   Ammonia Ammonia  6%̂ץ NH3 ҉ץ2%  ̃ , 

ñ ò 

39  T Tosylchloramide 

sodium 

Chloramine T  0.2%   
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 └ 
҉  

ᶏ ᴆ Ԋ  Ҭ   INCI  ( )ᶏ  
ᶏ  

ᾛ  
ῒז └  

40   Chlorates of alkali 

metals 

  3%   

41  ԋ  Dichloromethane Dichloromethane  35%̂ ҍ 1,1,1-҈ Ә

Ҍ 35%̃  

Ҍ

0.2% 

 

42   Dichlorophen Dichlorophen  0.5%   

43  

 

Fatty acid 

dialkylamides and 

dialkanolamides 

   Ҍ ֒ ᵣ

(Nitrosating system)

ѿ ᶏ ̕ ᾧ

֒ ֟̕ Ҭᴂ

0.5%ȁ֒

50mg/kg̕ Ҭ

ᴂ

5%̕ ԍ ֒

ῤ 
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 └ 
҉  

ᶏ ᴆ Ԋ  Ҭ   INCI  ( )ᶏ  
ᶏ  

ᾛ  
ῒז └  

44  , 

ױ  

Monoalkylamines, 

monoalkanolamines 

and their salts 

   Ҍ ֒ ᵣ

(Nitrosating system)

ѿ ᶏ ̕ ᾧ

֒ ̕ ᵞ ̔

99%̕ Ҭᴂ

0.5%̕

֟ Ҭ֒

50mg/kg̕

ԍ ֒

ῤ 

 

45   Musk ketone Musk ketone  (a) 1.4%   

(b) 0.56% 

(c) ῒ֟ז 0.042% 

46  ԋ  Musk xylene Musk xylene  (a) 1.0%   

(b) 0.4% 

(c) ῒ֟ז 0.03% 

47  ̂

̃ 

Water-soluble zinc 

salts with the 

exception of zinc 

4-hydroxybenzenesul

phonate and zinc 

pyrithione 

ץ1%̂   ̃   
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(1) Е ֓ ᵬҹ ╕ᶏ ̆ΐᵣ ╕ 4 ̕ ᶏ Ҍ ╕̆ ῒⱳ ֟ ҉Ȃ ֒ ֒ ̔֒

ȁ֒ ȁ֒ ȁ֒ ȁ֒ ȁ֒ ȁ ֒ ȁ ֒ Ȃ 

(2) Еֽ ֟ ҹ҈ Ҋᾙץ ᶏ ̆ ҍ ̆ ᵬ Ȃ 

(3) Е Ҭ ↓ ץ ῒ ҬȂ 

(4) ЕNaOH, LiOH KOH ץ NaOH Ȃ ̆ Ҍ ñ Ҭ ᾛ ᶏ òѿ Ҭ Ȃ 

(5) Е 0.05% ̆ ₮Ȃ 

(6) ЕŬ- Ŭ- ᵝ ף ̆ ̔ ȁӘ ȁ ȁӲ ȁ Ȃñ ò ῒ ȁ ȁ ȁ ȁ ̕ñ ò ȁӘ ȁҘ ȁ

Ҙ ȁҀ ȁ Ҁ Ȃ 
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Ҏ  ‼ ⅎ 
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1 ‼ ╛(1)Ѓ 4Є 

( INCI ↓) 

  ᶏ  

ᾛ  
ᶏ └ ᴆ 

҉  

ᶏ ᴆ Ԋ  Ҭ   INCI  

1  2- -2- Ҙ -1,3ԋ  Bronopol (INN) 2-Bromo-2-nitropropane-1,

3-diol 

0.1% ᾧ ֒   

2  5- -5- -1,3-ԋ  5-Bromo-5-nitro-1,3-dioxane 5-Bromo-5-nitro-1,3-dioxan

e 

0.1% ֟ ̕ ᾧ

֒  

 

3  7-Ә  5-Ethyl-3,7-dioxa-1-azabicyclo[3.3.

0]octane 

7-Ethylbicyclooxazolidine 0.3% ԍ ֟   

4  (C12-C22)҈

(2) 

Alkyl(C 12-C22) trimethyl 

ammonium, bromide and chloride 

 0.1%   

5  , , 

(2) 

Benzalkonium chloride, bromide 

and saccharinate 

Benzalkonium chloride, 

bromide and saccharinate 

ץ0.1%̂

̃ 

 ᾧ  

6   Benzethonium chloride Benzethonium chloride 0.1%   

7  ῒ (2) Benzoic acid, its salts and esters  0.5%̂ ץ ̃   

8  (2) Benzyl alcohol Benzyl alcohol 1.0%   

9   Benzylhemiformal Benzylhemiformal 0.15% ֟   

10   6,6-Dibromo-4,4-dichloro-2,2ô-meth

ylene-diphenol 

Bromochlorophene 0.1%   

11  ῒԋ , 

ԋ ԋ  

Chlorhexidine (INN) and its 

digluconate,diacetate and 

dihydrochloride 

Chlorhexidine and its 

digluconate, diacetate and 

dihydrochloride 

0.3%̂ ץ  ̃   

12  ҈ Ҁ  Chlorobutanol (INN) Chlorobutanol 0.5% ԍ ֟  ҈ Ҁ  
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  ᶏ  

ᾛ  
ᶏ └ ᴆ 

҉  

ᶏ ᴆ Ԋ  Ҭ   INCI  

13   2-Benzyl-4-chlorophenol Chlorophene 0.2%   

14  ԋ  4-Chloro-3,5-xylenol Chloroxylenol 0.5%   

15   3-(p-chlorophenoxy)-propane-1,2-di

ol 

Chlorphenesin 0.3%   

16   1-(4-chlorophenoxy)-1-(imidazol-1-

yl)-3,3-dimethylbutan-2-one 

Climbazole 0.5%   

17  Ә ῒ  3-Acetyl-6-methylpyran-2,4 

(3H)-dione and its salts 

 0.6%̂ ץ ̃ ԍ ֟   

18  ( )  N-(Hydroxymethyl)-N-(dihydroxym

ethyl-1,3-dioxo-2,5-imidazolinidyl-

4)-Nô-(hydroxymethyl) urea 

Diazolidinyl urea 0.5%   

19  ԋ ῒ , 

ԋ Ә  

3,3ô-Dibromo-4,4ô-hexamethylenedi

oxydibenzamidine and its salts 

(including isethionate) 

 0.1%   

20  ԋ  2,4-Dichlorobenzyl alcohol Dichlorobenzyl alcohol 0.15%   

21  ԋ  4,4-Dimethyl-1,3-oxazolidine Dimethyl oxazolidine 0.1% pHÓ6  

22  DMDM Әῤ  1,3-Bis(hydroxymethyl)-5,5-dimethyl

imidazolidine-2,4-dione 

DMDM hydantoin 0.6%   

23  (2) Formaldehyde and 

paraformaldehyde 

Formaldehyde and 

paraformaldehyde 

ץ0.2%̂

̃ 

ԍ ֟   

24  ῒ  Formic acid and its sodium salt  0.5%̂ ץ ̃   
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  ᶏ  

ᾛ  
ᶏ └ ᴆ 

҉  

ᶏ ᴆ Ԋ  Ҭ   INCI  

25  ԋ  Glutaraldehyde (Pentane-1,5-dial) Glutaral 0.1% ԍ ֟  ԋ ̂ Ҭ

ԋ

0.05% ̃ 

26  ῒ , 

ԋҩ Ә

 

1,6-Di(4-amidinophenoxy)-n-hexan

e and its salts (including isethionate 

and p-hydroxybenzoate) 

 0.1%   

27  ᾥ  Hexetidine (INN) Hexetidine 0.1%   

28   3,3ô-Bis(1-hydroxymethyl-2,5-diox

oimidazolidin-4-yl)-1,1ô-methylene

diurea 

Imidazolidinyl urea 0.6%   

29  ֒ ֒

(2) 

Inorganic sulfites and 

hydrogensulfites 

ץ0.2%̂  SO2  ̃   

30  Ҙ Ҁ  3-Iodo-2-propynylbutylcarbamate Iodopropynyl 

butylcarbamate 

(a) 0.02% (a) ֟ Ҍ̆

ԍ҈ Ҋᾙץ ᶏ

֟ Ҭ̂ ֟

̃; ԍ

֟  

҈ Ҋᾙץ (4) 

 

 

(b) 0.01 % (b) ֟ Ҍ̆

ԍ҈ Ҋᾙץ ᶏ

֟ Ҭ̕ ԍ

֟ ̕ ԍᵣ ᵣ

Ӳ 
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  ᶏ  

ᾛ  
ᶏ └ ᴆ 

҉  

ᶏ ᴆ Ԋ  Ҭ   INCI  

(c) 0.0075% (c) ֟ ֟

̆Ҍ ԍ҈ Ҋץ

ᾙ ᶏ ֟ Ҭ̕

ԍ ֟  

31   2-Methylisothiazol-3(2H)-one Methylisothiazolinone 0.01%   

32  

ҍ

(

: ҹ

3:1) 

Mixture of 

5-chloro-2-methylisothiazol-3(2H) 

-one and 

2-methylisothiazol-3(2H)-one with 

magnesium chloride and 

magnesium nitrate(of a mixture in 

the ratio 3:1 of 5-chloro- 

2-methylisothiazol 3(2H)-one and 

2-methylisothiazol-3 (2H)-one ) 

Mixture of 

methylchloroisothiazolinone 

and methylisothiazolinone 

with magnesium chloride 

and magnesium nitrate 

0.0015% ֟ ̕Ҍ

ᶏ

Ȃ 

 

33  ᴮ -5-  4-Isopropyl-m-cresol o-Cymen-5-ol 0.1%   

34  ῒ  Biphenyl-2-ol and its salts  0.2%̂ ץ ̃   

35  4- ῒ

(3) 

4-Hydroxybenzoic acid and its salts 

and esters 

 ѿ 0.4%̂ ץ ̃̕

ץ0.8%̂

̃̕  

ғῒҘ ῒ ȁҀ

ῒ ӊ №≢Ҍ

0.14%̂ ץ ̃ 

  

36   4-Chloro-m-cresol p-Chloro-m-cresol 0.2% ԍ ֟   

37  Ә  2-Phenoxyethanol Phenoxyethanol 1.0%   
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  ᶏ  

ᾛ  
ᶏ └ ᴆ 

҉  

ᶏ ᴆ Ԋ  Ҭ   INCI  

38  Ҙ (2) 1-Phenoxypropan-2-ol Phenoxyisopropanol 1.0% ֟   

39  ᾥ ᾥ Ә

 

1-Hydroxy-4-methyl-6(2,4,4-trimet

hylpentyl)2-pyridon and its 

monoethanolamine salt 

 (a) 1.0% (a) ֟   

(b)  0.5% (b) ῒ֟ז  

40  Ҙ  Poly(methylene),.alpha.,.omega.-bis

[[[(aminoiminomethyl)amino]imino

methyl]amino]-, dihydrochloride 

Polyaminopropyl biguanide 0.3%   

41  Ҙ ῒ  Propionic acid and its salts  2%̂ץ ̃   

42  ῒ (2) Salicylic acid and its salts  0.5%̂ ץ ̃ ̆Ҍ ԍ҈

Ҋᾙץ ᶏ ֟

Ҭ 

 

҈ Ҋᾙץ (5) 

43  ̆  Phenylmercuric salts (including 

borate) 

 0.007%̂ ץ Hg ̃̆

Ҭῒז

H̆g

ׅҹ 0.007% 

  

44  ԋ ҉

 

Silver chloride deposited on 

titanium dioxide 

 0.004%̂ ץ AgCl ̃ TiO2 ҉ 20% 

(w/w) AgCl̆ ԍ҈

Ҋᾙץ ᶏ ֟ ȁ

֟  

 

45   Sodium hydroxymethylamino 

acetate 

Sodium 

hydroxymethylglycinate 

0.5%   

46  ῒ  Sorbic acid (hexa-2,4-dienoic acid) 

and its salts 

 0.6%̂ ץ ̃   
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  ᶏ  

ᾛ  
ᶏ └ ᴆ 

҉  

ᶏ ᴆ Ԋ  Ҭ   INCI  

47   Thiomersal (INN) Thimerosal 0.007%̂ ץ Hg ̃̆

Ҭῒז

H̆g

ׅҹ 0.007% 

  

48  ҈  Triclocarban (INN) Triclocarban 0.2% ‰: 3,3ô,4,4ô-

Ẽ ԍ 1mg/kg̕

3,3ô,4,4ô- Ẽ

ԍ 1mg/kg 

 

49  ҈  Triclosan (INN) Triclosan 0.3% ȁ ȁ ȁ

╕̂ ȁ̃

╕ȁ

╕Ȃ̂ ╕ ᶏ

Ҍ ԍ2 ѿ  ̃

 

50  ѿ ῒ  Undec-10-enoic acid and its salts  0.2%̂ ץ ̃   

51  (2) Pyrithione zinc (INN) Zinc pyrithione 0.5% ֟   

 

(1) Е a Ҭ ↓ ╕ ҹⱴ῀ Ҭץ └ Ҭ ҹ Ȃ 

b Ҭῒזΐ ᵬ ̆ ֓ ̂essential oil̃̆Ҍ ӊ↓Ȃ 

 c Ҭñ ò ҍ ȁ ȁ ȁ ȁ ̕ ҍ ȁ ȁ Ȃ Ҭñ ò ȁӘ

ȁҘ ȁ Ҙ ȁҀ ȁ Ҁ Ȃ 

d Ҭ ↓ , Ҭ ץ)0.05% ) , ֟ ҉ ñ ò ̆ғ ԍ ֟ Ȃ 

(2) Е ֓ Ҭᵬҹῒז ᶏ ̆ Ҭ ̂ Ҭ ῒז ῏ Ȃ̃ ֓ Ҍᵬҹ ╕ᶏ ̆ΐᵣ № 3Ȃ ֒

֒ ̔֒ ȁ֒ ȁ֒ ȁ֒ ȁ֒ ȁ֒ ȁ ֒ ȁ ֒ Ȃ 

(3) Е Ҍ 4- Ҙ ̂isopropylparabeñ ῒ ̆4- Ҁ ̂isobutylparabeñ ῒ ̆4- ̂phenylparabeñ̆ 4-
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ῒ ̆4 ῒ Ȃ 

(4) Еֽ ֟ ҹ҈ Ҋᾙץ ᶏ ̆ ̆ ᵬ Ȃ 

(5) Еֽ ֟ ҹ҈ Ҋᾙץ ᶏ ̆ ҍ ̆ ᵬ Ȃ 
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2 ‼ ╛(1)Ѓ 5Є 

( INCI ↓) 

 

 
 ᶏ

ᾛ  
ῒז └  

҉  

ᶏ ᴆ Ԋ  Ҭ   INCI  

1  3-֒  3-Benzylidene camphor 3-Benzylidene camphor 2%   

2  4- ֒  3-(4ô-Methylbenzylidene)-dl- camphor 4-Methylbenzylidene camphor 4%   

3  ԋ -3 Oxybenzone (INN) Benzophenone-3 10%  ԋ -3 

4  
ԋ -4 

ԋ -5 

2-Hydroxy-4-methoxybenzophenone-5-sulfonic 

acid and its sodium salt 

Benzophenone-4 

Benzophenone-5 

5%̂ ץ  ̃   

5  
֒ ῒ  Alpha-(2-oxoborn-3-ylidene)-toluene-4-sulfonic 

acid and its salts 

 6%̂ ץ  ̃   

6  
-Ә

҈  

2,2ô-(6-(4-Methoxyphenyl)-1,3,5-triazine-2,4-di

yl)bis(5-((2-ethylhexyl)oxy)phenol) 

Bis-ethylhexyloxyphenol 

methoxyphenyl triazine 

10%   

7  
Ҁ ԋ  1-(4-Tert-butylphenyl)-3-(4-methoxyphenyl) 

propane-1,3-dione 

Butyl methoxydibenzoylmethane 5%   

8  
 N,N,N-trimethyl-4-(2-oxoborn-3-ylidenemethyl)

anilinium methyl sulfate 

Camphor benzalkonium 

methosulfate 

6%   

9  
ԋӘ

 

Benzoic acid, 2-(4-(diethylamino) 

-2-hydroxybenzoyl) -,hexyl ester 

Diethylamino hydroxybenzoyl 

hexyl benzoate 

10%   

10  

ԋӘ Ҁ ҈  Benzoic acid, 4,4ô-((6-(((((1,1-dimethylethyl) 

amino) carbonyl)phenyl)amino) 1,3,5-triazine- 

2,4-diyl)diimino)bis-, bis-(2-ethylhexyl) ester 

Diethylhexyl butamido triazone 10%   
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 ᶏ

ᾛ  
ῒז └  

҉  

ᶏ ᴆ Ԋ  Ҭ   INCI  

11  
ԋ ԋ

 

Disodium salt of 2,2ô-bis-(1,4-phenylene)1H- 

benzimidazole-4,6-disulfonic acid 

Disodium phenyl 

dibenzimidazole tetrasulfonate 

10%̂ ץ ̃   

12  

҈  Phenol, 2-(2H-benzotriazol-2-yl)-4-methyl-6- 

(2-methyl-3-(1,3,3,3-tetramethyl-1-(trimethylsily

l)oxy)-disiloxanyl)propyl 

Drometrizole trisiloxane 15%   

13  ԋ PABAӘ  4-Dimethyl amino benzoate of ethyl-2-hexyl  Ethylhexyl dimethyl PABA 8%   

14  Ә  2-Ethylhexyl 4-methoxycinnamate Ethylhexyl methoxycinnamate 10%   

15  Ә  2-Ethylhexyl salicylate Ethylhexyl salicylate 5%   

16  
Ә ҈  2,4,6-Trianilino-(p-carbo-2ô-ethylhexyl-lô-oxy)- 

1,3,5-triazine 

Ethylhexyl triazone  5%   

17   Homosalate (INN) Homosalate 10%   

18   Isopentyl-4-methoxycinnamate Isoamyl p-methoxycinnamate 10%   

19  
֒ - ҈

Ҁ  

2,2ô-Methylene-bis(6-(2H-benzotriazol-2-yl)-4-(

1,1,3,3-tetramethyl-butyl)phenol) 

Methylene bis-benzotriazolyl 

tetramethylbutylphenol 

10%   

20  
ᾥ  2-Cyano-3,3-diphenyl acrylic acid, 2-ethylhexyl 

ester 

Octocrylene 10%̂ ץ ̃   

21  PEG-25  Ethoxylated ethyl-4-aminobenzoate PEG-25 PABA 10%   

22  
ῒ ȁ

҈Ә  

2-Phenylbenzimidazole-5-sulfonic acid and its 

potassium, sodium, and triethanolamine salts 

 8%̂ ץ  ̃   

23  
Ҙ ֒  Polymer of N-{(2 and 4)-[(2-oxoborn-3-ylidene) 

methyl]benzyl} acrylamide 

Polyacrylamidomethyl 

benzylidene camphor 

6%   

24  -15 Dimethicodiethylbenzalmalonate Polysilicone-15 10%   

25  ԋ֒ ԋ 3,3ô-(1,4-Phenylenedimethylene)bis(7,7-dimethy ץ10%̂    
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 ᶏ

ᾛ  
ῒז └  

҉  

ᶏ ᴆ Ԋ  Ҭ   INCI  

ῒ  l-2-oxobicyclo-[2.2.1]hept-1-yl-methanesulfonic 

acid) and its salts 

̃ 

26  ԋ (2) Titanium dioxide Titanium dioxide 25%   

27  
(2) Zinc oxide Zinc oxide 25%   

 

(1) Е Ҭ̆ ╕ ≠ ᾣ ȁ ᵬ Ḡץ̆ ᾧ ᴴ Ḡ ֟ Ҭⱴ῀ Ȃ ֓ ╕

ᶏ ᴆҊⱴ῀⌠ῒז ֟ ҬȂֽ ֽҹԅḠ ֟ ᾧ ⱴ῀⌠ Ҭ ῒז ╕ Ҍ └̆p ῒᶏ ῃ ᵀ

ῃ Ȃ 

(2) Е ֓ ╕ᵬҹ ╕ ̆ΐᵣ ╕ 6Ȃ Ҭ ᶏ Ҍ 25%Ȃ 
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3 ‼ ╛(1)Ѓ 6Є 

 
╕  

(Color Index) 

╕  

(C.I. generic name) 
 

╕  

Ҭ  

ᶏ  

ῒז └  

1 2 3 4 

 

 
ӊ ῒ

ז  

Ғ ԍҌҍ

 

Ғ ԍֽ

 

1  CI 10006 PIGMENT GREEN 8   8    ̅  

2  CI 10020 ACID GREEN 1   1   ̅  ԍ ֟  

3  CI 10316 (2) ACID YELLOW 1   1  ̅   1- (1-Naphthol)Ҍ 0.2%; 2,4-ԋ -1-

(2,4-Dinitro-1-naphthol)Ҍ 0.03% 

4  CI 11680 FOOD YELLOW 1   1   ̅   

5  CI 11710 PIGMENT YELLOW 3   3   ̅ 

 

  

6  CI 11725 PIGMENT ORANGE 1   1    ̅  

7  CI 11920 FOOD ORANGE 3   3 ̅    ԍ ֟  

8  CI 12010 SOLVENT RED 3  ╕  3   ̅  ԍ ֟  

9  CI 12085 (2) PIGMENT RED 4   4 ̅    Ҭ 3%; 2- -4-

(2-Chloro-4-nitrobenzenamine)Ҍ 0.3%; 2-

(2-Naphthalenol)Ҍ 1%; 2,4- ԋ

(2,4-Dinitrobenzenamine)Ҍ 0.02%; 1-[(2,4-ԋ

) Ẽ ]-2- (1-[(2,4-Dinitrophenyl)azo]- 

2-naphthalenol)Ҍ 0.5%; 4-[(2- -4- )Ẽ ]-1-
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╕  

(Color Index) 

╕  

(C.I. generic name) 
 

╕  

Ҭ  

ᶏ  

ῒז └  

1 2 3 4 

 

 
ӊ ῒ

ז  

Ғ ԍҌҍ

 

Ғ ԍֽ

 

(4-[(2-Chloro-4-nitrophenyl)azo]-1-naphthalenol)Ҍ

0.5%; 1-[(4- ) Ẽ ]-2- (1-[(4- 

Nitrophenyl)azo]-2-naphthalenol)Ҍ 0.3%; 1-[(4- -2-

) Ẽ ]-2- (1-[(4-Chloro-2-nitrophenyl) 

azo]-2-naphthalenol)Ҍ 0.3% ̕ ԍ ֟  

10  CI 12120 PIGMENT RED 3   3    ̅  

11  CI 12370 PIGMENT RED 112   112    ̅ ԍ ֟  

12  CI 12420 PIGMENT RED 7   7    ̅ ╕Ҭ 4- (4-Chloro-o-toluidine)

: 5mg/kg 

13  CI 12480 PIGMENT BROWN 1   1    ̅  

14  CI 12490 PIGMENT RED 5   5 ̅    ԍ ֟  

15  CI 12700 DISPERSE YELLOW 

16 

 №  16    ̅  

16  CI 13015 FOOD YELLOW 2   2 ̅     

17  CI 14270 ACID ORANGE 6   6 ̅    ԍ ֟  

18  CI 14700 FOOD RED 1   1 ̅    5- -2,4- ԋ -1- ῒ

(5-Amino-2,4-dimethyl-1-benzenesulfonic acid and its 

sodium salt)Ҍ 0.2%; 4- -1- ῒ

(4-Hydroxy-1-naphthalenesulfonic acid and its sodium salt)
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╕  

(Color Index) 

╕  

(C.I. generic name) 
 

╕  

Ҭ  

ᶏ  

ῒז └  

1 2 3 4 

 

 
ӊ ῒ

ז  

Ғ ԍҌҍ

 

Ғ ԍֽ

 

Ҍ 0.2%̕ ԍ ֟  

19  CI 14720 FOOD RED 3   3 ̅    4- -1- (4-Aminonaphthalene-1-sulfonic acid) 4-

-1- (4-Hydroxynaphthalene-1-sulfonic acid)

Ҍ 0.5%; ᴿ Ҍ ץ)0.01% ) 

20  CI 14815 FOOD RED 2   2 ̅     

21  CI 15510 (2) ACID ORANGE 7   7  ̅   2- (2-Naphthol)Ҍ 0.4%; (Sulfanilic acid, 

sodium salt)Ҍ 0.2%; 4,4ô-(ԋẼ )-ԋ

(4,4ô-(Diazoamino)-dibenzenesulfonic acid)Ҍ 0.1% 

22  CI 15525 PIGMENT RED 68   68 ̅     

23  CI 15580 PIGMENT RED 51   51 ̅     

24  CI 15620 ACID RED 88   88    ̅  

25  CI 15630 (2) PIGMENT RED 49   49 ̅    Ҭ 3% 

26  CI 15800 PIGMENT RED 64   64   ̅  (Aniline) Ҍ 0.2%; 3- -2-

(3-Hydroxy-2-naphthoic acid, calcium salt)Ҍ 0.4%̕  

ԍ ֟  

27  CI 15850 (2) PIGMENT RED 57   57 ̅    2- -5- (2-Amino-5- 

methylbenzensulfonic acid, calcium salt)Ҍ 0.2%; 3-
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╕  

(Color Index) 

╕  

(C.I. generic name) 
 

╕  

Ҭ  

ᶏ  

ῒז └  

1 2 3 4 

 

 
ӊ ῒ

ז  

Ғ ԍҌҍ

 

Ғ ԍֽ

 

-2- (3-Hydroxy-2-naphthalene carboxylic 

acid, calcium salt)Ҍ 0.4%; ᴿ Ҍ

ץ)0.01% ) 

28  CI 15865 (2) PIGMENT RED 48   48 ̅    ԍ ֟  

29  CI 15880 PIGMENT RED 63   63 ̅    2- -1- (2-Amino-1- naphthalenesulfonic acid, 

calcium salt)Ҍ 0.2%; 3- -2- (3-Hydroxy-2- 

naphthoic acid)Ҍ 0.4%̕ ԍ ֟  

30  CI 15980 FOOD ORANGE 2   2 ̅     

31  CI 15985 (2) FOOD YELLOW 3   3 ̅    4- -1- (4-Aminobenzene-1-sulfonic acid)ȁ3-

-2,7-ԋ (3-Hydroxynaphthalene- 2,7-disulfonic acid)ȁ

6- -2- (6-Hydroxynaphthalene-2-sulfonic acid)ȁ

7- -1,3- ԋ (7-Hydroxynaphthalene 

-1,3-disulfonic acid) 4,4ô- Ẽ ԋ

(4,4ô-diazoaminodi(benezene sulfonic acid)) Ҍ

0.5%; 6,6ô- (2- ) ԋ

(6,6ô-Oxydi(2-naphthalene sulfonic acid) disodium salt)Ҍ

1.0%; ᴿ Ҍ ץ)% 0.01 ) 

32  CI 16035 FOOD RED 17   17 ̅    6- -2- (6-Hydroxy-2-naphthalene sulfonic acid, 

sodium salt )Ҍ 0.3%; 4- -5- -2-

(4-Amino-5-methoxy-2-methylbenezene sulfonic acid)Ҍ

0.2%; 6,6ô- ף (2- ) ԋ

(6,6ô-Oxydi(2-naphthalene sulfonic acid)disodium salt)Ҍ
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1.0%; ᴿ Ҍ ץ)0.01% ) 

33  CI 16185 FOOD RED 9   9 ̅    4- -1- (4-Aminonaphthalene-1-sulfonic acid)ȁ3-

-2,7-ԋ (3-Hydroxynaphthalene-2,7-disulfonic 

acid)ȁ6- -2- (6-Hydroxynaphthalene-2-sulfonic 

acid) ȁ 7- -1,3- ԋ (7- 

Hydroxynaphthalene-1,3-disulfonic acid) 7- -1,3,6-

҈ (7-Hydroxy naphthalene-1,3,6- trisulfonic acid)

Ҍ 0.5%; ᴿ Ҍ ץ)0.01% )  ̕

ԍ ֟  

34  CI 16230 ACID ORANGE 10   10   ̅   

35  CI 16255 (2) FOOD RED 7   7 ̅    4- -1- (4-Aminonaphthalene-1-sulfonic acid)ȁ3-

-2,7-ԋ (3- Hydroxynaphthalene-2,7-disulfonic 

acid)ȁ6- -2- (6-Hydroxynaphthalene-2-sulfonic 

acid)ȁ 7- -1,3- ԋ (7-Hydroxynaphthalene 

-1,3-disulfonic acid) 7- -1,3,6-҈ (7-Hydroxy 

naphthalene-1,3,6- trisulfonic acid) Ҍ 0.5%; 

ᴿ Ҍ ץ)0.01% ) 

36  CI 16290 FOOD RED 8   8 ̅     
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37  CI 17200 (2) FOOD RED 12   12 ̅    4- -5- -2,7- ԋ ԋ (4-Amino-5-hydroxy- 

2,7-naphthalenedisulfonic acid, disodium salt)Ҍ 0.3%; 

4,5- ԋ -3-( Ẽ )-2,7- ԋ ԋ

(4,5-Dihydroxy-3-(phenylazo)-2,7-naphthalenedisulfonic 

acid, disodium salt)Ҍ 3%; (Aniline)Ҍ

25mg/kg; 4- Ẽ (4-Aminoazobenzene)Ҍ

100mg/kg; 1,3-ԋ ҈ (1,3- Diphenyltriazene)Ҍ

125mg/kg; 4- (4-Aminobiphenyl)Ҍ 275mg/kg; 

Ẽ (Azobenzene)Ҍ 1mg/kg; (Benzidine)Ҍ

20mg/kg 

38  CI 18050 FOOD RED 10   10   ̅  5- Ә -4- -2,7- ԋ

(5-Acetamido-4-hydroxynaphthalene-2,7-disulfonic acid)

5- -4-- -2,7- ԋ

(5-Amino-4-hydroxynaphthalene-2,7-disulfonic acid) Ҍ

0.5%; ᴿ Ҍ ץ)0.01% ) 

39  CI 18130 ACID RED 155   155    ̅  

40  CI 18690 ACID YELLOW 121   121    ̅  

41  CI 18736 ACID RED 180   180    ̅  

42  CI 18820 ACID YELLOW 11   11    ̅  



129 

 

 
╕  

(Color Index) 

╕  

(C.I. generic name) 
 

╕  

Ҭ  

ᶏ  

ῒז └  

1 2 3 4 

 

 
ӊ ῒ

ז  

Ғ ԍҌҍ

 

Ғ ԍֽ

 

43  CI 18965 FOOD YELLOW 5   5 ̅     

44  CI 19140 (2) FOOD YELLOW 4   4 ̅    4- (4-Hydrazinobenzene sulfonic acid)ȁ4-

-1- (4-Aminobenzene-1-sulfonic acid)ȁ5- -1-(4-

)-2- -3- (5-Oxo-1-(4-sulfophenyl)- 

2-pyrazoline-3-carboxylic acid)ȁ4,4ô-ԋẼ ԋ

(4,4ô-Diazoaminodi(benzene sulfonic acid)) Ҁԋ

(Tetrahydroxy succinic acid) Ҍ 0.5%; 

ᴿ Ҍ ץ)0.01% ) 

45  CI 20040 PIGMENT YELLOW 

16 

  16    ̅ ╕Ҭ3,3ô-ԋ (3,3ô- dimethylbenzidine)

: 5mg/kg 

46  CI 20470 ACID BLACK 1   1    ̅  

47  CI 21100 PIGMENT YELLOW 

13 

  13    ̅ ╕Ҭ3,3ô-ԋ (3,3ô- dimethylbenzidine)

: 5mg/kg̕ ԍ ֟  

48  CI 21108 PIGMENT YELLOW 

83 

  83    ̅ ╕Ҭ3,3ô-ԋ (3,3ô- dimethylbenzidine)

: 5mg/kg 

49  CI 21230 SOLVENT YELLOW 

29 

 ╕  29   ̅  ԍ ֟  

50  CI 24790 ACID RED 163   163    ̅  

51  CI 27755 FOOD BLACK 2   2 ̅    ԍ ֟  
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52  CI 28440 FOOD BLACK 1   1 ̅    4-Ә -5- -1,7-ԋ (4-Acetamido-5-hydroxy 

naphthalene-1,7-disulfonic acid)ȁ4- -5- -1,7-ԋ

(4-Amino-5- hydroxy naphthalene-1,7-disulfonic acid)ȁ8-

-2- (8-Aminonaphthalene-2-sulfonic acid)

4,4ô- Ẽ ԋ (4,4ô-diazoaminodi- 

(benzenesulfonic acid)) Ҍ 0.8%; ᴿ

Ҍ ץ)0.01% ) 

53  CI 40215 DIRECT ORANGE 39   39    ̅  

54  CI 40800 FOOD ORANGE 5   5̂á-

̃ 

̅    
 

55  CI 40820 FOOD ORANGE 6   6

̂8ô-apo-ɓ-

- 8ô- ̃ 

̅    
 

56  CI 40825 FOOD ORANGE 7   7

̂8ô-apo-ɓ-

 -8ô- Ә  ̃

̅    
 

57  CI 40850 FOOD ORANGE 8   8̂

̃ 

̅    
 

58  CI 42045 ACID BLUE 1   1   ̅  ԍ ֟  
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59  CI 42051 (2) FOOD BLUE 5   5 ̅    3- Ә (3-Hydroxy benzaldehyde)ȁ3-

(3-Hydroxy benzoic acid)ȁ 3-

(3-Hydroxy-4-sulfobenzoic acid) N,N-ԋӘ

(N,N-diethylamino benzenesulfonic acid) Ҍ 0.5%; 

ᵣ(Leuco base)Ҍ 4.0%; ᴿ Ҍ

ץ)0.01% )̕ ԍ ֟  

60  CI 42053 FOOD GREEN 3   3 ̅    ᵣ(Leuco base)Ҍ 5%; 2-,3-,4-

ῒ (2-,3-,4-Formylbenzenesulfonic acids and their 

sodium salts) Ҍ 0.5%; 3- 4-[Ә (4- )

] ῒԋ (3- and 4-[(Ethyl(4-sulfophenyl) 

amino)methyl]benzenesulfonic acid and its disodium salts)

Ҍ 0.3%; 2- -5- ῒ

(2-Formyl-5- hydroxybenzenesulfonic acid and its sodium 

salt)Ҍ 0.5%̕ ԍ ֟  

61  CI 42080 ACID BLUE 7   7    ̅  

62  CI 42090 FOOD BLUE 2   2 ̅    2-,3- 4- (2-,3- and 4-Formyl benzene 

sulfonic acids) Ҍ 1.5%; 3-(Ә (4- ) )

(3-(Ethyl(4-sulfophenyl)amino)methyl benzene 

sulfonic acid)Ҍ 0.3%; ᵣ(Leuco base)Ҍ

5.0%; ᴿ Ҍ ץ)0.01% )  
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63  CI 42100 ACID GREEN 9   9    ̅  

64  CI 42170 ACID GREEN 22   22    ̅  

65  CI 42510 BASIC VIOLET 14   14   ̅  ԍ ֟  

66  CI 42520 BASIC VIOLET 2   2    ̅ Ҭ 5mg/kg 

67  CI 42735 ACID BLUE 104   104   ̅   

68  CI 44045 BASIC BLUE 26   26   ̅  ԍ ֟  

69  CI 44090 FOOD GREEN 4   4 ̅    4,4ô- (ԋ )ԋ (4,4ô-Bis(dimethylamino) 

benzhydryl alcohol)Ҍ 0.1%; 4,4ô- (ԋ )ԋ

(4,4ô-Bis(dimethylamino) benzophenone)Ҍ 0.1%; 3-

-2,7-ԋ (3-Hydroxynaphthalene-2,7- disulfonic 

acid)Ҍ 0.2%; ᵣ(Leuco base)Ҍ 5.0%; 

ᴿ Ҍ ץ)0.01% ) 

70  CI 45100 ACID RED 52   52    ̅  

71  CI 45190 ACID VIOLET 9   9    ̅ ԍ ֟  

72  CI 45220 ACID RED 50   50    ̅  

73  CI 45350 ACID YELLOW 73   73 ̅    Ҭ 6%; ԋ (Resorcinol)Ҍ

0.5%; ԋ (Phthalic acid)Ҍ 1%; 2-(2,4-ԋ

) (2-(2,4-Dihydroxybenzoyl) benzoic acid)
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Ҍ 0.5%̕ ԍ ֟  

74  CI 45370 (2) ACID ORANGE 11   11 ̅    2-(6- -3- -3H- -9- ) (2-(6-Hydroxy- 

3-oxo-3H-xanthen-9-yl)benzoic acid)Ҍ 1%; 2-( -6-

-3- -3H- -9- ) (2-(Bromo-6- 

hydroxy-3-oxo-3H-xanthen-9-yl)benzoic acid)Ҍ 2%̕ 

ԍ ֟  

75  CI 45380 (2) ACID RED 87   87 ̅    2-(6- -3- -3H- -9- ) (2-(6-Hydroxy-3- 

oxo-3H-xanthen-9-yl)benzoic acid)Ҍ 1%; 2-( -6-

-3- -3H- -9- ) (2-(Bromo-6- 

hydroxy-3-oxo-3H-xanthen-9-yl)benzoic acid)Ҍ 2%̕  

ԍ ֟  

76  CI 45396 SOLVENT ORANGE 

16 

 ╕  16 ̅    ԍ , ֽ ץ╕ ( ) , ғ

ҹ 1% 

77  CI 45405 ACID RED 98   98  ̅   2-(6- -3- -3H- -9- ) (2-(6-Hydroxy-3- 

oxo-3H-xanthen-9-yl)benzoic acid)Ҍ 1%; 2-( -6-

-3- -3H- -9- ) (2-(Bromo-6- 

hydroxy-3-oxo-3H-xanthen-9-yl)benzoic acid)Ҍ 2% 

78  CI 45410 (2) ACID RED 92   92 ̅    2-(6- -3- -3H- -9- )

(2-(6-Hydroxy-3-oxo-3H-xanthen-9-yl)benzoic acid)Ҍ
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1%; 2-( -6- -3- -3H- -9- ) (2-(Bromo-6- 

hydroxy-3-oxo-3H-xanthen-9-yl)benzoic acid)Ҍ 2% 

79  CI 45425 ACID RED 95   95 ̅    ҈ ԋ (Triiodoresorcinol)Ҍ 0.2%; 2-(2,4-ԋ  

 -3,5- ԋ  )  (2-(2,4-dihydroxy-3,5  

-dioxobenzoyl) benzoic acid)Ҍ 0.2%̕ ԍ ֟

 

80  CI 45430 (2) FOOD RED 14   14 ̅    ҈ ԋ (Triiodoresorcinol)Ҍ 0.2%; 2-(2,4-ԋ

-3,5- ԋ ) (2-(2,4-dihydroxy- 

3,5-dioxobenzoyl) benzoic acid)Ҍ 0.2%̕ ԍ

֟  

81  CI 47000 SOLVENT YELLOW 

33 

 ╕  33   ̅  ԋ (Phthalic acid)Ҍ 0.3%; 2-

(2-Methylquinoline )Ҍ 0.2%̕ ԍ ֟  

82  CI 47005 FOOD YELLOW 13   13 ̅    2- (2-methylquinoline)ȁ 2-

(2-methylquinoline sulfonic acid)ȁ ԋ (Phthalic 

acid)ȁ2,6-ԋ (2,6-dimethyl quinoline) 2,6-ԋ

(2,6-dimethyl quinoline sulfonic acid) Ҍ

0.5%; 2-(2- )2,3- ԋ -1,3- ԋ

(2-(2-quinolyl)indan -1,3-dione)Ҍ 4mg/kg; 

ᴿ Ҍ ץ)0.01% ) 
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83  CI 50325 ACID VIOLET 50   50    ̅  

84  CI 50420 ACID BLACK 2   2   ̅  ԍ ֟  

85  CI 51319 PIGMENT VIOLET 23   23    ̅ ԍ ֟  

86  CI 58000 PIGMENT RED 83   83 ̅    ԍ ֟  

87  CI 59040 SOLVENT GREEN 7  ╕  7   ̅  1,3,6- ҈ ҈ (Trisodium salt of 1,3,6-pyrene 

trisulfonic acid)Ҍ 6%; 1,3,6,8-

(Tetrasodium salt of 1,3,6,8-pyrene tetrasulfonic acid)Ҍ

1%; (Pyrene)Ҍ 0.2%̕ ԍ ֟  

88  CI 60724 DISPERSE VIOLET 27  №  27    ̅  

89  CI 60725 SOLVENT VIOLET 13  ╕  13 ̅    (p-Toluidine)Ҍ 0.2%; 1- -9,10- ԋ

(1-Hydroxy-9,10- anthracenedione)Ҍ 0.5%; 1,4-ԋ

-9,10- ԋ (1,4-Dihydroxy-9,10-anthracenedione)Ҍ

0.5%̕ ԍ ֟  

90  CI 60730 ACID VIOLET 43   43   ̅  1- -9,10- ԋ (1-Hydroxy-9,10- anthracenedione)Ҍ

0.2%; 1,4-ԋ -9,10- ԋ (1,4-Dihydroxy-9,10- 

anthracenedione)Ҍ 0.2%; (p-Toluidine)Ҍ

0.1%; (p-Toluidine sulfonic acids, 

sodium salts)Ҍ 0.2% 

91  CI 61565 SOLVENT GREEN 3  ╕  3 ̅    (p-Toluidine)Ҍ 0.1%; 1,4-ԋ
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(1,4-Dihydroxyanthraquinone)Ҍ 0.2%; 1- -4-[(4-

) ]-9,10- ԋ (1-Hydroxy-4-[(4-methyl 

phenyl)amino]-9,10-anthracenedione)Ҍ 5%̕ ԍ

֟  

92  CI 61570 ACID GREEN 25   25 ̅    1,4-ԋ (1,4-Dihydroxy anthraquinone)Ҍ

0.2%; 2- (2-Amino-m-toluene sulfonic acid)

Ҍ 0.2% 

93  CI 61585 ACID BLUE 80   80    ̅  

94  CI 62045 ACID BLUE 62   62    ̅  

95  CI 69800 FOOD BLUE 4   4 ̅     

96  CI 69825 VAT BLUE 6   6 ̅     

97  CI 71105 VAT ORANGE 7   7   ̅   

98  CI 73000 VAT BLUE 1   1 ̅     

99  CI 73015 FOOD BLUE 1   1 ̅    -5- (Isatin-5-sulfonic acid)ȁ5-

(5-Sulfoanthranilic acid) (Anthranilic acid)

Ҍ 0.5%; ᴿ Ҍ ץ)0.01%

) 

100  CI 73360 VAT RED 1   1 ̅    ԍ ֟  
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101  CI 73385 VAT VIOLET 2   2 ̅     

102  CI 73900 PIGMENT VIOLET 19   19    ̅ ԍ ֟  

103  CI 73915 PIGMENT RED 122   122    ̅  

104  CI 74100 PIGMENT BLUE 16   16    ̅  

105  CI 74160 PIGMENT BLUE 15   15 ̅    ԍ ֟  

106  CI 74180 DIRECT BLUE 86   86    ̅ ԍ ֟  

107  CI 74260 PIGMENT GREEN 7   7  ̅   ԍ ֟  

108  CI 75100 NATURAL YELLOW 6   6

̂8,8ô-diapo,psi,p

si- ԋ ̃ 

̅     

109  CI 75120 NATURAL ORANGE 4   4̂

̃ 

̅     

110  CI 75125 NATURAL YELLOW 

27 

  27̂

̃ 

̅     

111  CI 75130 NATURAL YELLOW 

26 

  26̂ɓ-

̃ 

̅     

112  CI 75135 RUBIXANTHIN   ̂3R-ɓ-

-3- ̃ 

̅     
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113  CI 75170 NATURAL WHITE 1   1̂ 2-

-1,7-ԋ -6H-

-6- ̃ 

̅     

114  CI 75300 NATURAL YELLOW 3   3̂

̃ 

̅     

115  CI 75470 NATURAL RED 4   4̂

̃ 

̅     

116  CI 75810 NATURAL GREEN 3   3̂

- ̃ 

̅     

117  CI 77000 PIGMENT METAL 1   1 

( , Al) 

̅     

118  CI 77002 PIGMENT WHITE 24   24̂

̃ 

̅     

119  CI 77004 PIGMENT WHITE 19   19 

̆

A12O3.2SiO2.2H2

Ô ̆

̆

̆ ̆

̅     
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Ԑ . ԍ

̃ 

120  CI 77007 PIGMENT BLUE 29   29̂

̃ 

̅     

121  CI 77015 PIGMENT RED 101, 

102 

  101, 

102(

) 

̅     

122  CI 77019 PIGMENT WHITE 20   20(Ԑ ) ̅     

123  CI 77120 PIGMENT WHITE 21, 

22 

  21, 22 

( , BaSO4) 

̅     

124  CI 77163 PIGMENT WHITE 14   14 (

, BiOCl) 

̅     

125  CI 77220 PIGMENT WHITE 18   18 

( , CaCO3) 

̅     

126  CI 77231 PIGMENT WHITE 25   25 

( , CaSO4) 

̅     

127  CI 77266 PIGMENT BLACK 6,7  6, 7̂

̃ 

̅    : 1g ╕ ⱴ 10g , 

ת , ῒ Ҋ ᾣ Ҍ

(quinine sulfate) (0.1mg ԍ
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1000mL 0.01mol/L ) ᾣ  

128  CI 77267 PIGMENT BLACK 9   9 

Ȃ̂

ῤ̆ ꜚ

Ȃ

Һ

̃ 

̅     

129  CI 77268:1 FOOD BLACK 3   3̂

̃ 

̅     

130  CI 77288 PIGMENT GREEN 17   17 (҈

ԋ , Cr2O3) 

ץ    ̅ Cr2O3 ̆ 2% ҬҌ 0.075%Ȃ 

131  CI 77289 PIGMENT GREEN 18   18 

(Cr2O(OH)4) 

ץ    ̅ Cr2O3 ̆ 2% ҬҌ 0.1%Ȃ 

132  CI 77346 PIGMENT BLUE 28   28̂

̃ 

̅     

133  CI 77400 PIGMENT METAL 2   2 

( , Cu) 

̅     
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134  CI 77480 PIGMENT METAL 3   3 

( , Au) 

̅     

135  CI 77489 FERROUS OXIDE  ֒ , FeO ̅     

136  CI 77491 PIGMENT RED 101, 

102 

 101, 102 

( , Fe2O3) 

̅     

137  CI 77492 PIGMRNT YELLOW 

42, 43 

 42, 43 

(FeO(OH).nH2O) 

̅     

138  CI 77499 PIGMENT BLACK 11   11 

(FeO+Fe2O3) 

̅     

139  CI 77510 PIGMENT BLUE 27   27 

(Fe4(Fe(CN)6)3+F

eNH4Fe(CN)6) 

̅    Ҍ 10mg/kgȂ 

140  CI 77713 PIGMENT WHITE 18   18 (

, MgCO3) 

̅     

141  CI 77718 PIGMENT WHITE 26   26( ) ̅     

142  CI 77742 PIGMENT VIOLET 16   16 

(NH4MnP2O7) 

̅     

143  CI 77745 MANGANESE 

PHOSPHATE 

 , 

Mn3(PO4)2.7H2O 

̅     
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144  CI 77820 SILVER  , Ag ̅    
 

145  CI 77891(3) PIGMENT WHITE 6   6 

(ԋ , TiO2) 

̅     

 

146  CI 77947(3) PIGMENT WHITE 4   4 

( , ZnO) 

̅     

147   ACID RED 195   195   ̅   

148   ALUMINUM, ZINC, 

MAGNESINM AND 

CALCIUM STEARATE 

 ȁ ȁ ȁ

 

̅     

149   ANTHOCYANINS  (

ȁ

ȁ ȁ

ȁ

ȁ

) 

̅     

150   BEET ROOT RED   ̅     

151   BROMOCRESOL 

GREEN 

     ̅  
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152   BROMOTHYMOL 

BLUE 

     ̅  

153   CAPSANTHIN/ 

CAPSORUBIN 

 /

 

̅     

154   CARAMEL   ̅     

155   LACTOFLAVIN   Ӳ  ̅     

156   SORGHUM RED    ̅    

157   GALLA RHOIS 

GALLNUT EXTRACT 

 ԓṐ ̂GALLA 

RHOIS̃ (4) 

    ҍ ֒ ᶏ ֽ̆ ԍ ֟  

(1) Еa ↓ ╕ҍ № Ҭ Ӟ ᾛ ᶏ Ȃ 

b ╕ ҩ ῳ , 15850:1, 15850:2Ȃ ≢ , ↕ Ҭ ῒ ῳ Һ Ȃ ҩ Ҭ , ↕ ñ ò Ȃ 

(2) Е ֓ ╕ Ҍ ȁ ȁ ȁ Ӟ ᾛ ᶏ ױ , Ҍ Ȃ 

(3) Е ֓ ╕ᵬҹ ╕ , ΐᵣ ╕ 5Ȃ 

( 4)̔ԓṐ ҹ ȁ ҉ Ȃ 
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4 ‼ ╛(1)(2)Ѓ 7Є 

( INCI ↓) 

 
 ᶏ ᾛ  

ῒז └  
҉  

ᶏ ᴆ Ԋ  Ҭ  INCI  ֟  ֟  

1  1,3- -(2,4-ԋ )Ҙ

 

1,3-Bis-(2,4-diaminophenoxy) propane 

HCl 

ץ)1.0%

) 

ץ)1.2% )   

2  1,3- -(2,4-ԋ )Ҙ  1,3-Bis-(2,4-diaminophenoxy) propane 1.0% 1.2%   

3  1,5- ԋ (CI 76625) 1,5-Naphthalenediol 0.5% 1.0%   

4  1- Ә - 4,5-ԋ

 

1-Hydroxyethyl 4,5-diaminopyrazole 

sulfate 

1.125%    

5  1- (CI 76605) 1-Naphthol 1.0%   1-  

6  2,4-ԋ Ә  2,4-Diaminophenoxyethanol HCl 2.0%    

7  2,4-ԋ Ә  2,4-Diaminophenoxyethanol sulfate 2.0%(ץ

)  

   

8  2,6-ԋ  2,6-Diaminopyridine 0.15%    

9  2,6-ԋ  2,6-Diaminopyridine sulfate 0.002%(ץ

) 

   

10  2,6-ԋ Ә  2,6-Dihydroxyethylaminotoluene 1.0%  Ҍ ֒ ᵣ ѿ ᶏ ;

֒ 50mg/kg; 

ԍ ֒ ῤ 

 

11  2,6-ԋ -3,5- ԋ

 

2,6-Dimethoxy-3,5-pyridinediamine 

HCl 

0.25%    

12  2,7- ԋ (CI 76645) 2,7-Naphthale 

nediol 

0.5% 1.0%   
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 ᶏ ᾛ  

ῒז └  
҉  

ᶏ ᴆ Ԋ  Ҭ  INCI  ֟  ֟  

13  2- -3-  2-Amino-3-hydroxypyridine 0.3%    

14  2- -4- Ә  2-Amino-4-hydroxyethylaminoanisole 1.5% ̂ ץ

̃ 

 Ҍ ֒ ᵣ ѿ ᶏ ;

֒ 50mg/kg; 

ԍ ֒ ῤ 

 

15  2- -4- Ә

 

2-Amino-4-hydroxyethylaminoanisole 

sulfate 

ץ)1.5%

) 

 Ҍ ֒ ᵣ ѿ ᶏ ;

֒ 50mg/kg; 

ԍ ֒ ῤ 

 

16  2- -6- -4-  2-Amino-6-chloro-4-nitrophenol 1.0% 2.0%   

17  2- -6- -4-  2-Amino-6-chloro-4-nitrophenol HCl 1.0%(ץ

) 

ץ)2.0% )   

18  2- ԋ  2-Chloro-p-phenylenediamine 0.05% 0.1%   

19  2- ԋ  2-Chloro-p-phenylenediamine sulfate 0.5% 1.0%   

20  2- Ә  2-Hydroxyethyl picramic acid 1.5% 2.0% Ҍ ֒ ᵣ ѿ ᶏ ;

֒ 50mg/kg; 

ԍ ֒ ῤ 

 

21  2- -5- Ә  2-Methyl-5-hydroxyethylaminophenol 1.0%  Ҍ ֒ ᵣ ѿ ᶏ ;

֒ 50mg/kg; 

ԍ ֒ ῤ 

 

22  2- ԋ  2-Methylresorcinol 1.0% 1.8%  2- ԋ  

23  3- Ә  3-Nitro-p-hydroxyethylaminophenol 3.0% 1.85% Ҍ ֒ ᵣ ѿ ᶏ ;

֒ 50mg/kg; 

ԍ ֒ ῤ 

 

24  4- -2-  4-Amino-2-hydroxytoluene 1.5%    
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 ᶏ ᾛ  

ῒז └  
҉  

ᶏ ᴆ Ԋ  Ҭ  INCI  ֟  ֟  

25  4- -3-  4-Amino-3-nitrophenol 1.5% 1.0%   

26  4-  4-Amino-m-cresol 1.5%    

27  4- ԋ  4-Chlororesorcinol 0.5%    

28  

4- Ҙ -3-  4-Hydroxypropylamino-3-nitrophenol 2.6% 2.6% Ҍ ֒ ᵣ ѿ ᶏ ;

֒ 50mg/kg; 

ԍ ֒ ῤ 

 

29  4- ԋ  4-Nitro-o-phenylenediamine 0.5%    

30  
4- ԋ  4-Nitro-o-phenylenediamine sulfate 0.5%(ץ

) 

   

31  5- -4-  5-Amino-4-chloro-o-cresol 1.0%    

32  
5- -4-  5-Amino-4-Chloro-o-Cresol HCl 1.0%(ץ

) 

   

33  5- -6- -  5-Amino-6-chloro-o-cresol 1.0% 0.5%   

34  6-  6-Amino-m-cresol 1.2% 2.4%   

35  6-  6-Hydroxyindole 0.5%    

36  6- -2- -3-

 (HC 7 ) 

6-Methoxy-2-methylamino-3-aminopyri

dine HCl 

ץ)0.68

) 

ץ) 0.68 ) Ҍ ֒ ᵣ ѿ ᶏ ;

֒ 50mg/kg; 

ԍ ֒ ῤ 
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 ᶏ ᾛ  

ῒז └  
҉  

ᶏ ᴆ Ԋ  Ҭ  INCI  ֟  ֟  

37  43 (CI 60730) Acid Violet 43  1.0% Ҍ <80%, ῒ

Ҋץ : 

№(135Ņ)

ץ) ) ԍ18%, 

Ҍ Ҍ ԍ0.4%, 1-

-9,10- ԋ

(1-hydroxy-9,10-anthracenedio

ne) ԍ 0.2%, 

(p-toluidine) ԍ0.1%, 

(p-tolluidine sulfonic 

acids, sodium salts)ԍ0.2%, 

ῒז (subsidiary colors)  

ԍ1%, ԍ20mg/kg, 

ԍ3mg/kg, ԍ1mg/kg 

 

38  31  Basic orange 31  0.1% 0.2%   

39  51  Basic red 51  0.1% 0.2%   

40  76 (CI 12245) Basic red 76   2.0%   

41  87  Basic yellow 87  0.1% 0.2%   

42  № 9  Disperse Black 9   0.3%   

43  № 1  Disperse Violet 1   0.5% ᵬҹ № 15

ԍ1% 

 

44  HC 1  HC Orange No.1   1.0%   

45  HC 1  HC Red No.1   0.5%   
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 ᶏ ᾛ  

ῒז └  
҉  

ᶏ ᴆ Ԋ  Ҭ  INCI  ֟  ֟  

46  HC 3  HC Red No.3  0.5% Ҍ ֒ ᵣ ѿ ᶏ ;

֒ 50mg/kg; 

ԍ ֒ ῤ 

 

47  HC 2  HC Yellow No.2 0.75% 

 

1.0% 

 

Ҍ ֒ ᵣ ѿ ᶏ ;

֒ 50mg/kg; 

ԍ ֒ ῤ 

 

48  HC 4  HC Yellow No.4   1.5% 

 

Ҍ ֒ ᵣ ѿ ᶏ ;

֒ 50mg/kg; 

ԍ ֒ ῤ 

 

49   Hydroxybenzomorpholine 1.0%  Ҍ ֒ ᵣ ѿ ᶏ ;

֒ 50mg/kg; 

ԍ ֒ ῤ 

 

50  Ә -2-  Hydroxyethyl-2-nitro-p-toluidine 1.0% 1.0% Ҍ ֒ ᵣ ѿ ᶏ ;

֒ 50mg/kg; 

ԍ ֒ ῤ 

 

51  Ә -3,4-֒ ԋ

 

Hydroxyethyl-3,4-methylenedioxyaniline 

HCl 

1.5%  Ҍ ֒ ᵣ ѿ ᶏ ;

֒ 50mg/kg; 

ԍ ֒ ῤ 

 

52  Ә ԋ  Hydroxyethyl-p-phenylenediamine 

sulfate 

1.5%    

53  Ҙ (N- Ә ԋ )

 

Hydroxypropyl bis(N-hydroxyethyl-p- 

phenylenediamine) HCl  

ץ)0.4%

) 

   

54   m-Aminophenol 1.0%    
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 ᶏ ᾛ  

ῒז └  
҉  

ᶏ ᴆ Ԋ  Ҭ  INCI  ֟  ֟  

55   m-Aminophenol HCl 1.0% (ץ

) 

   

56   m-Aminophenol sulfate 1.0% (ץ

) 

   

57  N,N- (2- Ә ) ԋ

(3) 

N,N-bis(2-hydroxyethyl)-p-phenylenedi

amine sulfate 

2.5%̂ ץ

̃ 

 Ҍ ֒ ᵣ ѿ ᶏ ;

֒ 50mg/kg; 

ԍ ֒ ῤ 

ԋ  

58  N- ԋ (CI 76085) (3) N-phenyl-p-phenylenediamine 3.0%   ԋ  

59  N- ԋ (CI 

76086) (3) 

N-phenyl-p-phenylenediamine HCl 3.0%(ץ

) 

  ԋ  

60  N- ԋ (3) N-phenyl-p-phenylenediamine sulfate 3.0%(ץ

) 

  ԋ  

61   p-Aminophenol 0.5%    

62   p-Aminophenol HCl 0.5%(ץ

) 

   

63   p-Aminophenol sulfate 0.5%(ץ

) 

   

64   Phenyl methyl pyrazolone 0.25%    

65   p-Methylaminophenol 0.68%(ץ

) 

 Ҍ ֒ ᵣ ѿ ᶏ ;

֒ 50mg/kg; 

ԍ ֒ ῤ 
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 ᶏ ᾛ  

ῒז └  
҉  

ᶏ ᴆ Ԋ  Ҭ  INCI  ֟  ֟  

66   p-Methylaminophenol sulfate 0.68% 

 

 Ҍ ֒ ᵣ ѿ ᶏ ;

֒ 50mg/kg; 

ԍ ֒ ῤ 

 

67  ԋ (3) p-Phenylenediamine 2.0%   ԋ  

68  ԋ (3) p-Phenylenediamine HCl 2.0%(ץ

) 

  ԋ  

69  ԋ (3) p-Phenylenediamine sulfate 2.0%(ץ

) 

  ԋ  

70  ԋ  Resorcinol 1.25%   ԋ  

71   Sodium picramate 0.05% 0.1%   

72   Tetraaminopyrimidine sulfate 2.5% 3.4%   

73  -2,5-ԋ (3) Toluene-2,5-diamine 4.0%   ԋ  

74  -2,5-ԋ (3) Toluene-2,5-diamine sulfate 4.0%(ץ )   ԋ  

75  ῒזᾛ ԍ ֟

╕ 

 6    

(1) Е ֟ ҉ Ҋץ : ╕ Ҥ ̕ᶏ ╠ ӥ̆ ῒ ᶏ ̕ ֟ Ҍ 16 Ҋץ ᶏ ̕Ҍ ԍ

̆ Ҍ ῀ ̆ ‖ ̕Ғҙᶏ ̆ ̕ Ҋ ’Ҋ̆ Ҍ ̔ ȁ ╠ץ̕ Ҍ Ȃ 

( 2)Е ҍ Ӳ ᶏ ̆ ᶛȂ 

( 3)Е ֓ ᶏ , ῒҬ № ֟ Ҭ ҍ Ҭ ӊ Ҍ ԍ 1Ȃ 
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1 ∑ 

General Principles 

1   

№ ԅ ȁ № ῏ Ȃ 

№ ԍ ֟ Ҭ ȁ № Ȃ 

2  ӎ 

2.1  ₮ ̔ ₮ ᵞ Ȃ № ₮ ӈ 1Ȃ 

2.2  Ҋ ̔ ‰ ᵞ ̆ ҹ Ҋ Ȃ №

Ҋ ӈ 1Ȃ 

1  ₴ Ґ ӎ 

 ₮ ̂ ȁ  ̃ Ҋ ̂ ȁ  ̃

AAS/AFS/ICP 3 SD
(1)

 10 SD 

GC 3Ṑ  10Ṑ  

HPLC 3Ṑ  10Ṑ  

№ᾣᾣ  0.005 A
(2)

 0.015 A 

 X
(3)

+3 SD X
(3)

+10 SD 

Е(1) SDҹ 20ᴍ ‰Ẓ ̆AAS/AFS/ICP ₮ ҹ 3Ṑ ṿ ‰Ẓ

 ̕

(2) Aҹ ̆№ᾣᾣ ₮ ҹ ҹ 0.005  ̕

(3) Xҹ ₮ ╕ᵣ ṿȂ 

2.3  ₮ ̔ ᵬ ̆ ₮ Ȃ 

2.4  ᵞ ̔ ᵬ ̆ Ҋ Ȃ  

3  ╛ 

₄ ̆ ҹ№ ̂AR̃Ȃ ῒז ᵬ Ȃᵖ ╕

Ҍ№ Ȃ ╕ ᵥ ╕ └ ̆ └Ȃ 

4   

₄ Ȃ Ҋ ̆ GB/T 6682

ѿ Ȃ ̆↕ ᵬΐᵣ Ȃ 

4.1  ̔ └ Ȃ 

4.2  ̔ ȁ ֜ └ Ȃ 

4.3  ̔ ȁ ֜ └ Ȃ 
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5   

5.1  B ̔ B ץ ᵣ ̔  

ĉB̃= 
͈B 

̕ ᵝ̔mol/LȂ 
V 

5.2  B ̔ B ץ ᵣ ̔ 

r̂ B̃= 
͇B 

̕ ᵝ̔g/L̆mg/L̆mg/LȂ 
V 

5.3  B № ̔ B ҍ ӊ ̔ 

ŵ B̃= 
͇B 

̕ ᵝ̆ % ṿ̆Ӟ mg/kğ mg/g Ȃ 
͇ 

5.4  B ᵣ № ̔ B ᵣ ץ ᵣ ̔ 

ĵ B̃= 
VB 

̕ ᵝ̆ %ץ ṿȂ 
V 

5.5  ᵣ ̔ң ᵣ№≢ץV1ҍV2ᵣ Ȃ₄ ╕ ̆ Ȃң ҉ץ

ᵣҍ ̆ Ȃᶛ ̔HCl̂1+2̃̆ + + +

̂250+450+300+0.2̃Ȃ 

5.6  ᶏ ̔ ҍ ᵣӊ Ȃ 

6  Ί ғ  

ȁ ȁ ȁ № ȁ┴ ῏ ‰Ȃ 

7   

ѿҩ ңҩ ңҩ҉ץ ̆ ᴆ ᶏ Ȃ 

8  ֥  

ѿ ’Ҋ̆ ֟ ̆ ╠ ֟ ≢ ץ

ῒ ῃ Ȃ 

9   

ף №Ḃץ̆

Ȃ ⌠ ̆ Ȃ ╠̆

̆ ᶏ Ȃ ̆ ₮ № № Ȃ

Ḡ ̆ ᾟ ᵣҊ Ḡ Ȃ ץ ₮ ̆ Ҍ ҉ץ

ᶫ ̆↕ └ ѿҩ ̆ ԇץ

ԍ ӊҬȂ 

9.1  ᵣ  

  Һ ȁ ȁ ȁ Ȃ ╠ ▲ ̆ ₮

№ Ȃ 

9.2  ᵣ  

  Һ ȁ ȁ₀ ֟ Ȃ ῤ ̆ 1cm ∆ ₮ ̆

₮ ̆ ┴ Ȃ ῤ ̆ ⌂ ̆ ₮
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┴ Ȃ 

9.3  ᵣ  

Һ ȁ ȁ ȂῒҬ̆ ╠ ̆ №Ȃ

⌂ Ȃ 

9.4  ῒז╕ ↕ Ȃ 

10  Ὶל 

ᶫ ֽҹ ṿ̆ ᴆȂ

ȇ Ҭ Ȉ Ȃ 
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1.1 pHẅ 

 pH 

1   

    ԅ pHṿȂ 

    ԍ pHṿ Ȃ 

2   

ץ     ҹ ̆ ҹ ̆ ῀ Ҭ ѿҩ Ȃ

֟ ᵝ ҍ pH ῏̆ ӊױ ῏ ̔ 

          E̗E0+0.059 lg[H
̅
]̂25Ņ̃ 

          E̗E0ˈ0.059 pH 

    Ҭ  E0ðð  

    25Ņ ̆ ᵝ pHṿ ԍ 59.1mV ᵝ Ȃ ᵝ 59.1mV̆ Ҭ pH

̋ҩ ᵝȂ ת ҉ ₮ pHṿȂ 

3  ╛  

    ╕ ̆ ҹᴨ ╕Ȃ Ҍ CO2 Ȃ 

3.1  ԋ ‰ ‖ ̔ 105Ņ 2h ԋ ̂KHC8H4O4̃10.12g

ԍ Ҭ̆ 1L̆Ữ ԍ ҬȂ 20Ņ ̆pHҹ 4.00Ȃ 

3.2  ‰ ‖ ̔ 105Ņ 2h ԋ ̂KH2PO4̃3.40g ԋ

̂Na2HPO4̃3.55ğ ԍ Ҭ̆ 1L̆Ữ ԍ ҬȂ 20Ņ ̆pHҹ 6.88Ȃ 

3.3  ‰ ‖ ̔ ̂NaB4O7·10H 2Õ3.81ğ ԍ Ҭ̆ 1L̆Ữ

ԍ ҬȂ 20Ņ ̆pHҹ 9.22Ȃ 

҈҉ץ     ‰ ‖ pHṿ ̆ AȂ 

4  ᴀ  

4.1  ̂ 0.02̃ Ȃ 

4.2  Ȃ 

4.3  ⱬ ̂ ⱴ └ⱳ ̃Ȃ 

4.4  ̆50mLȂ 

4.5  Ȃ 

5  ⅎ  

5.1   

5.1.1   

  1ᴍ̂ ⌠ 0.1g̃ ̆ⱴҌ CO2 9ᴍ̆ⱴ 40Ņ̆ Ҍ

̆‛ ̆ᵬҹ Ȃ 

ҹ ֟ ̆ ⱴ 70Ņĺ80Ņ̆‛ ̕ ֟

Ȃ 



155 

 

5.1.2  ̂Ҍ ԍ ȁ Ӳ ᵣ ̃ 

    Ҭ ῀ Ҭ ῀ῒҬȂ 

5.2   

5.2.1    ̂4.2̃ ᶏ ╠ ῀ Ҭ 24h҉ץȂ 

ת‰  5.2.2 ת   ̂4.1̃ ₮ ӥ̆ ҍ pH ң ‰ ‖

Ҋ ‰ ễ ᴆҊ ‰Ȃ 

5.2.3    ̆ ̆ ῀ Ҭ̆ ꜚ ̆

1min ̆Ả ̆ ת׆ ҉ ₮ pHṿȂ ң ̆ ±0.1̆ ῒ

ṿȂ ̆ ‖ ‪̆ῒҬ Ҭ Ȃ 

6   

   19 ̆ 6ĺ22 ̆ῒ ‰Ẓ ҹ

0.16%ĺ1.94%Ȃ 
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A 

A.1  Ғ ‼ “ pHẅ 

Ņ 
‰ ‖ pHṿ 

ԋ    

0 4.01 6.98 9.46 

5 4.01 6.95 9.39 

10 4.00 6.92 9.33 

15 4.00 6.90 9.27 

20 4.00 6.88 9.22 

25 4.01 6.86 9.18 

30 4.01 6.85 9.14 

35 4.02 6.84 9.10 

40 4.02 6.84 9.07 

45 4.03 6.83 9.04 

50 4.03 6.83 9.01 
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1.2  

Mercury 

 

҅   ᾩᾩ  

1   

    ԅ ᾣᾣ Ҭ Ȃ 

ԍ Ҭ Ȃ 

2   

̆ ₮Ȃ ҍ ̆ ̂ ̃ ῀

Ҭ̆ └ Ҋ̆ ̆ ⌠

₮ ᾣ̆ ѿ ῤ̆ῒ ҍ ̆ҍ ‰ ↓ Ȃ 

₮ ҹ0.1mg/L̕ Ҋ ҹ 0.3mg/LȂ ҹ0.5g ̆ ₮ ҹ 0.002mg/ğ

ᵞ ҹ 0.006mg/gȂ 

3  ╛  

3.1 ̂r20̗ 1.42g/mL̃̆ᴨ Ȃ 

3.2 ̂r20̗ 1.84g/mL̃̆ᴨ Ȃ 

3.3 ̂r20̗ 1.19g/mL̃ ̆ᴨ Ȃ 

3.4 [ŵ H2O2̗̃30%]Ȃ 

3.5 ԓ ԋ Ȃ 

3.6 [ĵ H2SO4̗̃10%]̔ ̂3.2̃ 10mL̆ ⱴ῀⌠ 90mL Ҭ̆ Ȃ 

3.7 ̔ 12.0g 12.0g ԍ 100mL ҬȂ 

3.8 ֒ ̔ ֒ 20g ԍ 250mL Ҭ̆ⱴ῀ ̂3.3̃ 20mL̆

ⱴ Ḇ ̆ῃ ̆ⱴ 100mLȂ 

3.9 ̔ 10ğ ԍ 100mL ҬȂ 

3.10 ̇ ̔ ̂3.9̃ 5mL̆ⱴ῀ ̂3.1̃ 50mL̆ 1LȂ 

3.11 Ȃ 

3.12 ‰ └  

3.12.1 ᾝ ‰ [r̂ Hg̃=1000mg/L]̔ ‰ ᾝ Ữ ̆

ῤȂ 

3.12.2 ‰ Ň̔ ᾝ ‰ ̂3.12.1̃ 1.0mL ԍ 100mL Ҭ̆

̇ ̂3.10̃ ┴ Ȃ Ḡ ѿҩ Ȃ 

3.12.3 ‰ ň̔ ‰ Ň̂3.12.2̃ 1.0mL ԍ 100mL Ҭ̆ ̇

̂3.10̃ ┴ Ȃҳ Ȃ 

3.12.4 ‰ ŉ̔ ‰ ň̂3.12.3̃ 10.0mL ԍ 100mL Ҭ̆ ̇

̂3.10̃ ┴ Ȃ 

3.13 ̔ 5g ԍ 1L ҬȂ 

3.14 ̔ ̂95%̃ 20g ԍ 1L ̂8.1̃ ҬȂ — ῤḠ ̆

ѿ ῤ Ȃ 
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3.15 [ĵ HCl̃=10%]̔ ̂3.3̃ 10mL̆ ⱴ 90mL̆ Ȃ 

4  ᴀ  

4.1 ᾣᾣ Ȃ 

4.2 ̆‖ ‪Ȃ 105Ņ 2h Ȃ 

4.3 Ȃ 

4.4 ΐ ̆10mLȁ25mLȁ50mLȂ 

5  ⅎ  

5.1 ‰ ↓ └  

‰ ŉ̂3.12.4̃ 0mLȁ0.50mLȁ1.25mLȁ2.50mLȁ5.00mL ԍ 25mLΐ

Ҭ̆ⱴ῀ ̂3.3̃ 2.5mL̆ ⱴ ┴ ̆ ҹ 0mg/Lȁ0.20mg/Lȁ0.50mg/Lȁ1.00mg/Lȁ

2.00mg/L ‰ ↓ Ȃ 

5.2 ̂ ᴋ ѿ ̃ 

5.2.1  

0.5gð1ĝ ⌠ 0.001g̃ ԍ Ә ῤȂ Ә

̆ ȁ Ҝȁ ȁ ╕ȁ ȁ⌂ ȁ ̆ᾢ ῀ 100ºC

ⱴ ҉ ̂Ҍ Ȃ̃ ȁ ̆ ȁ ȁ ȁ

ȁ ȁ ȁ ȁ ȁ ̆ ᾢⱴ 0.5mLĺ1.0mL ̆ Ȃ 

̆ ̆ᾢⱴ῀ ̂3.1̃ 2.0mLĺ3.0mL̆

Ȃ Ῥⱴ῀ ̂3.4̃ 1.0mLĺ2.0mL̆ ꜚ₃ ̆ᶏ ᾟ№ Ȃ ῀

ⱴ Ҭ 100ºC ⱴ 20min Ҋ ‛̆ Ȃ ᵣ Ҍ⌠ 3mL↕ ᾟ

Ȃ Ҥ ᵬ Ύ ᵬȂ 

ᾢ‰ ‪ Ҭ̆ ҉ ̂ ̔Ҍ

Ȃ̃ 

1ҹѿ ⱬ- Ȃ ȁҬ ȁ ̆

ץ̆ ⱴ ῃ Ȃ 

    5minĺ20minῤ ̆ ₮‛ ̆ ̆

῀ 100ºC ⱴ Ҭ № ̆ Ҭ ᵩ ᾧץ̆

Ȃ 

1  Ⱶ-  

ⱬ  ⱬ̂Mpã  Ḡ ⱴ ̂miñ 

1 0.5 1.5 

2 1.0 3.0 

3 1.5 5.0 

    10mLΐ Ҭ̆ ̆ ⱴ̆῀ ̂3.7̃

0.5mL̆ 10mL̆ Ȃ 

5.2.2  

1ĝ ⌠ 0.001g̃ ԍ 250mL ҬȂ Ạ ╕ Ȃ Ә

╕̆ᾢ ҉ᵞ ̂Ҍ Ȃ̃ 

    ⱴ῀ ̂3.1̃ 30mLȁ 5mLȁ ̂3.2̃ 5mL Ȃ ԍ ҉̆ ҉ ‛

₀ ̆ ‛₀ Ȃⱴ 2hȂ ѿ Ȃ₀‛׆ ҉ ῀ 10mL̆

ⱴ 10mim̆ ‛ Ȃ ᾢ ̆ Ȃ ԍ
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̆ ᾢ ‛‟ᶏ ₀ Ȃ ̆ ԍ ҬȂ

ⱴ῀ ̂3.7̃ 1.0mL̆ 50mL̆ Ȃ 

5.2.3 Ỳ  

1ĝ ⌠ 0.001g̃ ԍ 100mL ҬȂ Ạ ╕ Ȃ Ә

╕̆ᾢ ҉ᵞ ̂Ҍ Ȃ̃ 

ⱴ῀ԓ ԋ ̂3.5̃ 50mgȁ ̂3.1̃ 7mL̆ ҉ ⱴ Ȃ

Ҋ ‛̆ⱴ ̂3.2̃ 5.0mL̆ ԍ ѿ ̆ 135Ņĺ140ŅҊ ԍ

ⱴ ̂3.1̃ ̆ Ȃ‛ ̆ⱴ ⱴ

2minץ ԋ Ȃⱴ῀ ̂3.7̃ 1.0mL̆ 50mL̆ Ȃ 

5.2.4  

1ĝ ⌠ 0.001g̃ ԍ 50mLΐ ҬȂ Ạ ╕ Ȃ Ә

╕̆ᾢ ҉ᵞ ̂Ҍ Ȃ̃ 

ⱴ῀ ̂3.1̃ 5.0mLȁ ̂3.4̃ 2.0mL̆ Ȃ ֟ ̆ ⱴ

̂3.11̃Ȃԍ Ҭⱴ 2h̆ ₮̆ⱴ῀ ̂3.7̃ 1.0mL̆ 15minĺ20min̆

ⱴ 25mL̆ Ȃ 

ת5.3 ᴆ 

    ᾣ Ṑ 300V̆ ᾝ 15mĂ 300Ņ̆ 8.0mm̕

̔ 300mL/minȁ 700mL/min̕ ̔ ‰ ̕ ̔ ̆

2s̆ ҹ 12s̕ ҍ ̂3.14̃ ⱴ ̂ң ᶛҹ 1̔1̃

0.5mLĺ0.8mLӊ Ȃ 

5.4  

ľ5.3Ŀ ת ᴆ̆ ῀ ῏ ̆ Ṑ ᵝȂ ̆ ת

̆ ̂2mLĺ5mL̃̆ ̂3.3̃ 10mL̆ ̆ ת῀

҉̆ ѿ ᴆҊᾢ ‰ ↓ ̆ Ȃ 

6  ⅎ  

6.1  

w = 
̂r1̇r0̃³V 

m³1000 

    Ҭ̔wðð Ҭ № ̆mg/g̕  

          r1 ðð Ҭ ̆mg/L̕ 

          r0 ðð Ҭ ̆mg/L̕ 

          Vðð ᵣ ̆mL̕ 

mðð ̆gȂ 

6.2  

ҹ 0mg/Lĺ10mg/L̕ ҹ 95%̕ ‰Ẓ ҹ 1.2%Ȃ 

 

 

ԑ  ⅎ ᴀ  

1   

ԅ № ת Ҭ Ȃ 
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ԍ Ҭ Ȃ 

2   

ԍ Ҭ̆ ꜚ ῀ № Ҭ̆ ȁ№ ȁ № ֟

῀Ỳ Ỳ ȁ ̆ ̆ 254nm ‛ץ ᾣ

ᾣṿҍ Ạ ‰ ץ̆ ‰ Ȃ 

₮ ҹ 0.1nğ Ҋ ҹ 0.3 ng̕ ҹ 0.1 g ̆ ₮ ҹ 1ng/ğ

ᵞ ҹ 3ng/gȂ 

3  ╛  

̆ ╕ ҹ№ ҉ץ ̆ ҹ GB/T6682 ѿ Ȃ 

3.1  Ȃ 

3.1.1 ̔ 200g ̂3.1̃ ԍ 1L ҬȂ ԍ Ȃ 

̂ ̃ Ȃ 

3.2 ̂ᴨ Ȃ̃ 

3.2.1 1% ̔ 10mL ̂3.2̃ 1LȂ 

3.3 ‰ [ɟ̂Hg̃=1000ɛg/mL]̆ ‰ ̂GW08617̃Ȃ 

3.3.1 ‰Ữ ̔ ‰ ̂3.3̃  1.0mL ԍ 100mL Ҭ̆ 1% ̂3.2.1̃

┴ ̆ Ȃ 

3.4 ̆ Ҍᵞԍ 99.95%Ȃ 

4  ᴀ  

4.1 №  Ȃת

4.2 Ȃ 

4.3 ᶏ̆ ╠ԍ650Ņ Ҭ 1 ᶏ̆ ᾣṿ 0.0030

 ҊȂץ

5  ⅎ  

5.1 ‰ ↓ └  

5.1.1ᵞ ‰ ↓̔ ‰Ữ ̂3.3.1̃ 1% ̂3.2.1̃ ᶭ 0ȁ1.0ȁ5.0ȁ

10.0ȁ25.0ȁ50.0ng/mL ‰ ↓Ȃ 

5.1.2Ҭ ‰ ↓̔ ‰Ữ ̂3.3.1̃ 1% ̂3.2.1̃ ᶭ 0ȁ50ȁ

100ȁ150ȁ200 250ȁ500ȁ750ȁ1000ȁ1500 ng/mL ‰ ↓Ȃ  

ת5.2 ᴆ̔ 

1  ⅎ ғ  

                         ̂s̃                  ̂Ņ̃ 

10                          200 

60                          200 

90                          650 

90                          650 

ᵞ 250Ņ̆ 60s̆ 12s̆ 30s̆ ⱬҹ

0.4MpaȂ 
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5.3  

5.3.1 ᶭ ᵞ ‰ ↓̂5.1.1̃ 100ɛLԍ Ҭ 1̆00ɛL‰ Ҭ №

≢ҹ 0ȁ0.1ȁ0.5ȁ1.0ȁ2.5ȁ5.0ngȂץ ᾣṿҹ ̆ ҹ └ᵞ ‰ Ȃ

ᶭ Ҭ ‰ ↓̂5.1.2̃ 100ɛLԍ Ҭ ̆100ɛL‰ Ҭ

№≢ҹ 0ȁ5ȁ10ȁ15ȁ20 25ȁ50ȁ75ȁ100ȁ150ngȂץ ᾣṿҹ ̆ ҹ

└Ҭ ‰ Ȃ 

5.3.2 0.1ĝ ‰ 0.0001g̃ ԍԊᾢ ̂4.3̃ Ҭ̆ ꜚ ῀

№ Ҭ̆ ̂5.2̃ ת ᴆ Ȃ ᵞ ‰ ̆ ₮ ̆

Ῥ Ҭ ‰ Ȃ 

6  ⅎ  

6.1  

ҊῈץ  

 

x= 
y-b 

a 

Ҭ̔xðð Ҭ ̆ng 

yðð ᾣṿ̕ 

aðð ‰ ̕ 

bðð ‰ Ȃ 

 

ɤ= 
x×1000 

m×10
6
 

Ҭ̔  ɤðð Ҭ № ̆mg/kg̕ 

m ðð ̆gȂ 

6.2  

Ҍ Ҍ 81.5%ð103.8%ӊ ̆ ‰Ẓ Ò5%̂n=6̃ Ȃ 

 

 

Ҏ   ‡  

1   

    ԅ‛ Ҭ Ȃ 

ԍ Ҭ Ȃ 

2   

253.7nm ᾣΐ Ȃ ѿ ῤ̆ ṿҍ

Ȃ ȁ ̆ ҹ ̆Ῥץ ῀ ת ṿ̆

ҍ ‰ ↓ Ȃ 

253.7nm ῍ ΐ Ȃ № ̆Ῥ Ỳ ȁ

̆ Ҭ ҹᾝ ץ̆ O2ҹ ᵣ̆ ᾝ ῀ Ȃ ѿ ῤ̆ῒ

ṿҍ ̆ҍ ‰ ↓ Ȃ 

javascript:;
javascript:;
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₮ ҹ 0.01mğ Ҋ ҹ 0.04mg̕ ҹ 1g ̆ ₮ ҹ 0.01mg/ğ

ᵞ ҹ 0.04mg/gȂ 

3  ╛  

ѿ ľ3 ╕ Ŀ 

4  ᴀ  

4.1 ‛  Ȃת

4.2 ΐ ̆50mLȁ10mLȂ 

4.3 ̂ ‛₀ ̃̆ 250mLȂ 

4.4 ̂ ⱴ Ȃ̃ 

4.5 ⱬ Ȃ 

4.6 Ȃ 

4.7 Ȃ 

4.8 Ȃ 

5  ⅎ  

5.1 ‰ ↓ └  

‰ ŉ̂3.12.4̃ 0mLȁ0.10mLȁ0.30mLȁ0.50mLȁ0.70mLȁ1.00mLȁ2.00mL̆

ԍ 100mL Ҭ̆ ̂3.6̃ ѿ ᵣ Ȃ 

5.2 ̂ ᴋ ѿ ̃ 

5.2.1 ̂ ѿ ̃ 

5.2.2 ̂ ѿ ̃ 

5.2.3 Ỳ ̂ ѿ ̃ 

5.2.4 ̂ ԍҌ ̃ 

1ĝ ⌠ 0.001g̃ ԍ 50mLΐ ҬȂ Ạ ╕ Ȃ Ә

╕̆ᾢ ҉ᵞ ̂Ҍ Ȃ̃ 

ⱴ῀ ̂3.1̃ 5.0mLȁ ̂3.4̃ 2.0mL̆ Ȃ ֟ ̆ ⱴ

̂3.11̃Ȃԍ Ҭⱴ 2h̆ ₮̆ⱴ῀ ̂3.7̃ 1.0mL̆ 15minĺ20min̆

ⱴ῀ ̂3.6̃ ̆ⱴ 25mL̆ Ȃ 

5.3  

ת     ӥ Ȃת ‰ ↓ ⱴ Ҭ ⱴ̆῀ ֒ ̂3.8̃

2mL Ȃ ת Ȃ ̆ Ȃ └ ‰ Ȃ 

ԍ Ҭ̆ⱴ῀ ̂3.6̃ ѿ ᵣ ̆ Ȃ 

6  ⅎ    

w= 
̂m1̇m0̃³V 

m³V1 

Ҭ̔wðð Ҭ № ̆mg/g̕  

          m1ðð Ҭ ̆mg̕ 

          m0ðð Ҭ ̆mg̕ 

          Vðð ᵣ ̆mL̕ 
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          V1 ðð№ ᵣ ̆mL̕ 

          mðð ̆gȂ 
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1.3  

Lead 

 

҅  ⅎᾩᾩ  

 

1  

ԅ №ᾣᾣ Ҭ Ȃ 

ԍ Ҭ Ȃ 

2  

ᶏ ץ ԍ Ҭ̆ Ҭ ̆

₮ ῍ ῒ̆ ᾣ ҍ Ҭ Ȃ ῒז ᴆҌ ’Ҋ̆

̆ҍ ‰ ↓ Ȃ 

₮ ҹ1.00ɛg/L̆ Ҋ ҹ3.00ɛg/L̕ ҹ 0.5g 25mL ̆ ₮

ҹ 0.05mg/kğ ᵞ ҹ 0.15mg/kgȂ 

3  ╛  

̆ ╕ ҹ№ ҉ץ ̆ ҹ GB/T 6682 ѿ Ȃ 

3.1 ̂r20̗ 1.42g/mL̃̆ᴨ Ȃ 

3.2 [ŵ HClO4̗̃70%-72%]̆ᴨ Ȃ 

3.3 [ŵ H2O2̗̃30%]̆ᴨ Ȃ 

3.4 ̂1+1̃ ̔ ̂3.1̃ 100mL̆ ⱴ 100mL̆ Ȃ 

3.5 ̂0.5 mol/L̃ ̔ ̂3.1̃ 3.2mLⱴ῀ 50mL Ҭ̆ 100mLȂ 

3.6 Ȃ 

3.7 ԋ ̔ ԋ 20.0g ԍ 1000mL ҬȂ 

3.8 ‰Ữ ̔ ҹ 99.99˿ 1.000ğ ⱴ῀ ̂3.4̃ 20mL̆ ⱴ ᶏ ̆

῀ 1L Ҭ̆ ┴ Ȃ 

4 ᴀ  

4.1 №ᾣᾣ ῒ ᴆȂ 

4.2 Ȃ 

4.3 Ȃ 

4.4 ΐ ̆10mLȁ25mLȁ50mLȂ 

4.5 Ȃ 

4.6 ⱬ Ȃ 

4.7 Ȃ 

4.8 Ә Ȃ 

4.9 ̂ ⱴ Ȃ̃ 

4.10 Ȃ 



165 

 

5 ⅎ  

5.1 ‰ ↓ └  

‰Ữ ̂3.8̃ 1.0 mLԍ 100 mL Ҭ̆ⱴ (3.5) ┴ Ȃ

4.00 ngȁ8.00 ngȁ12.0 ngȁ16.0 ngȁ20.0 ng ‰ ↓ Ȃ 

5.2 ̂ ᴋ ѿ ̃ 

5.2.1  

1.0gð2.0ĝ ⌠ 0.001g̃̆ ԍ Ҭ̆ Ạ ╕ Ȃ Ә

╕̆ᾢ ҉ᵞ Ȃ ҹ ̆ ᾢ Ҭⱴ ᶏ ҉

῀ Ȃⱴ῀ ̆ ⱴ῀ ̂3.1̃ 10mL̆ ᵞ ⱴ ̆ ᵣ

⁞ ⌠ 2mLð3mL̆ ̆‛ Ȃⱴ῀ ̂3.2̃ 2mL-5mL̆ ⱴ ̆Ҍ

ꜚᶏ ̆ ῳ ̆ Ȃ 1mL Ȃ‛

10mL̂ ҹ ̆↕ 25mL̃ ΐ Ҭ̆ץ ┴ ̆ Ȃ ̆

҉ Ȃ 

5.2.2   

0.3g-1ĝ ⌠ 0.001g̃̆ ԍ Ә ῤ̆ Ạ ╕ Ȃ

Ә ȁ Ҝȁ ȁ ╕ȁ ȁ⌂ ȁ ̆ᾢ

῀ 100ºC ⱴ ҉ ̂Ҍ Ȃ̃ ̆

ȁ ȁ ȁ ȁ ȁ ȁ ȁ ȁ ̆ ᾢⱴ 0.5mLð1.0mL̆

Ȃ 

̆ ̆ᾢⱴ῀ ̂3.1̃ 2.0mLð3.0mL̆

̆ᾟ№ᵬ Ȃ Ῥᶭ ⱴ῀ ̂3.3̃ 1.0mLð2.0mL̆ ꜚ₃ ̆ᶏ ᾟ№

Ȃ ῀ ⱴ Ҭ 100ºC ⱴ 20min Ҋ̆‛ Ȃ ᵣ

Ҍ⌠ 3mL↕ ᾟ Ȃ Ҥ ᵬ Ύ ᵬȂ 

ᾢ‰ ‪ Ҭ̆ ҉ ̂ ̔Ҍ

Ȃ̃ 

1ҹѿ ⱬð Ȃ ȁҬ ȁ ̆

ץ̆ ⱴ ῃ Ȃ 

    5min-20minῤ ̆ ₮‛ ̆ ̆

῀ 100ºC ⱴ Ҭ № ̆ Ҭ ᵩ ᾧץ̆

Ȃ 

1  Ⱶ  

ⱬ  ⱬ̂Mpã  Ḡ ⱴ ̂miñ 

1 0.5 1.5 

2 1.0 3.0 

3 1.5 5.0 

    10mLΐ Ҭ̆ ̆ ̆ 10mL̆

Ȃ 

5.2.3  ̂ ԍҌ ̃ 

    1ĝ ⌠ 0.001g̃̆ ԍ 50mLΐ ҬȂ Ạ ╕ Ȃ

Ә ╕̆ᾢ ҉ᵞ Ȃ ҹ ̆ ᾢ Ҭⱴ ᶏ ҉

῀ Ȃⱴ῀ ̂3.1̃ 5.0mLȁ ̂3.3̃ 2.0mL̆ ̆ ₮ ̆

ⱴ ̂3.6̃ Ȃԍ Ҭⱴ 2hȂ ₮̆ 15minð20min̆ 25mLȂ 

ת  5.3 ᴆ 

ת ᶃ Ȃ ᴆҹ 283.3nm̆ 0.2nmð1.0 nm̆
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5mA-7mĂ 120Ņ̆20s̕ 800Ņ̆ 15s-20s̆ ̔1100Ņð1500Ņ̆

3sð5s̆ ҹ Ȃ Ҭ 100Ṑ̆Ҍ

̆ Ȃ 

5.4  

5.4.1  ñ5.3òת ᴆҊ̆ ‰ ↓ ̂5.1̃ 20 ɛL̆№≢ ῀ ̆ ῒ ᾣṿ̆

ץ⌠ ‰ ↓ ҹ ̆ ᾣṿҹ ‰ Ȃ 

5.4.2 ̔№≢ ╕ 20 ɛL̆ ῀ ̆ ῒ ᾣṿ̆ף῀ ‰

⌠ Ҭ Ȃ 

5.4.3 ᵣ ╕ ᶏ ̔ ̆↕ ῀ ᵣ ╕ ԋ (3.7)̂ ѿ ҹ 5 

ɛL̃ Ȃ └ ‰ Ӟ ⱴ῀ҍ ᵣ ╕ ԋ Ȃ̂

ԍ ᵣ ╕ ᶏ ̆ ֲ Ӟ ΐᵣ ’ ̆ ̃ 

6ⅎ  

w = 
̂r1-r0̃³V³1000  

m³1000³1000  

Ҭ̔wð Ҭ № ̆mg/kg̕  

      r1ð Ҭ ̆ng/mL̕  

      r0ð Ҭ ̆ng/mL̕  

Vð ᵣ ̆mL̕ 

mð ̆gȂ 

ץ ᴆҊ ң ṿ ̆ Ḡ ңᵝ Ȃ 

ᴆҊ ң ṿҌ ṿ 20%Ȃ 

 

 

ԑ  ⅎᾩᾩ  

 

1   

    ԅ №ᾣᾣ Ҭ Ȃ 

ԍ Ҭ Ȃ 

2   

ᶏ ץ ԍ Ҭ̆ Ҭ ̆

₮ ῍ ̆ῒ ᾣ ҍ Ҭ Ȃ ῒז ᴆҌ

’Ҋ̆ ̆ҍ ‰ ↓ Ȃ 

₮ ҹ 0.15mg/L̆ Ҋ ҹ 0.50mg/L̕ ҹ 1g 10mL ̆

₮ ҹ 1.5mg/ğ ᵞ ҹ 5mg/gȂ 

3  ╛  

̆ ╕ ҹ№ ҉ץ ̆ ҹ GB/T 6682 ѿ Ȃ 

3.1 ̂r20̗ 1.42g/mL̃̆ ᴨ Ȃ 

3.2 [ŵ HClO4̗̃70%ĺ72%]̆ ᴨ Ȃ 
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3.3 [ŵ H2O2̗̃30%]Ȃ 

3.4 ̂1+1̃ ̔ ̂3.1̃ 100mL̆ ⱴ 100mL̆ Ȃ 

3.5 ̔ ̂3.1̃ ̂3.2̃ 3+1 Ȃ 

3.6 Ȃ 

3.7 ̂120g/L̃ ̔ 12.0g 12.0g ԍ 100mL ҬȂ 

3.8 ‰  

3.8.1 ᾝ ‰ [r̂ Pb̃ =1000mg/L]̔ ‰ ᾝ Ữ ̆ ῤȂ 

3.8.2 ‰ Ň̔ ‰Ữ ̂3.8.1̃ 10.0mL ԍ 100mL Ҭ ⱴ̆ ̂3.4̃

2mL̆ ┴ Ȃ 

3.8.3 ‰ ň̔ ‰ Ň̂3.8.2̃ 10.0mL ԍ 100mL Ҭ̆ⱴ ̂3.4̃

2mL̆ ┴ Ȃ 

3.9 Ҁ ̂MIBK Ȃ̃ 

3.10 ̂7mol/L̃̔ ᴨ ̂r20̗ 1.19g/mL̃ 30mL̆ ⱴ 50mLȂ 

4  ᴀ  

4.1 №ᾣᾣ ῒ ᴆȂ 

4.2 Ȃ 

4.3 ΐ ̆10mLȁ25mLȁ50mLȂ 

4.4 ⱬ Ȃ 

4.5 Ȃ 

4.6 ̂ ⱴ Ȃ̃ 

5  ⅎ  

5. 1  ‰ ↓ └  

‰ ň̂ 3.8.3̃ 0 mLȁ0.50mLȁ1.00mLȁ2.00mLȁ4.00mLȁ6.00mL̆ №≢ ԍ 10mL

ΐ Ҭ ⱴ̆ ┴ ̆ ҹ 0mg/Lȁ0.50mg/Lȁ1.00 mg/Lȁ2.00 mg/L ȁ4.00 mg/Lȁ

6.00 mg/L ‰ ↓ Ȃ 

5.2 ̂ ᴋ ѿ ̃ 

5.2.1  

   1gð2ĝ ⌠ 0.001g̃ ԍ Ҭ̆ Ạ ╕ Ȃ Ә

╕̆ᾢ ҉ᵞ Ȃ ҹ ̆ ᾢ Ҭⱴ ᶏ ҉

῀ Ȃⱴ῀ ̆ ⱴ῀ ̂3.1̃ 10mL̆ ᵞ ⱴ ̆

ᵣ ⁞ ⌠ 2mLð3mL̆ ̆‛ Ȃⱴ῀ ̂3.2̃ 2mLð5mL̆ ⱴ ̆Ҍ

ꜚᶏ ̆ ῳ ̆ Ȃ 1mL Ȃ‛

10mL̂ ҹ ̆↕ 25mL̃ ΐ Ҭ̆ץ ┴ ̆ Ȃ

̆ ҉ Ȃ 

5.2.2   

0.5gð1ĝ ⌠ 0.001g̃ ԍ Ә ῤȂ Ә

ȁ Ҝȁ ȁ ╕ȁ ȁ⌂ ȁ ̆ᾢ ῀ 100ºC

ⱴ ҉ ̂Ҍ Ȃ̃ ̆ ȁ ȁ ȁ

ȁ ȁ ȁ ȁ ȁ ̆ ᾢⱴ 0.5mLð1.0mL̆ Ȃ 

̆ ̆ᾢⱴ῀ ̂3.1̃ 2.0mLð3.0mL̆

̆ᾟ№ᵬ Ȃ Ῥᶭ ⱴ῀ ̂3.3̃ 1.0mLð2.0mL̆ ꜚ₃ ̆ᶏ ᾟ№

Ȃ ῀ ⱴ Ҭ 100ºC ⱴ 20min Ҋ̆‛ Ȃ ᵣ
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Ҍ⌠ 3mL↕ ᾟ Ȃ Ҥ ᵬ Ύ ᵬȂ 

ᾢ‰ ‪ Ҭ̆ ҉ ̂ ̔Ҍ

Ȃ̃ 

1ҹѿ ⱬ- Ȃ ȁҬ ȁ ̆

ץ̆ ⱴ ῃ Ȃ 

    5minð20minῤ ̆ ₮‛ ̆ ̆

῀ 100ºC ⱴ Ҭ № ̆ Ҭ ᵩ ᾧץ̆

Ȃ 

1  Ⱶ-  

ⱬ  ⱬ̂Mpã  Ḡ ⱴ ̂miñ 

1 0.5 1.5 

2 1.0 3.0 

3 1.5 5.0 

    10mLΐ Ҭ̆ ̆ ⱴ̆῀ ̂3.7̃

0.5mL̆ 10mL̆ Ȃ 

5.2.3  ̂ ԍҌ ̃ 

    1ĝ ⌠ 0.001g̃ ԍ 50mLΐ ҬȂ Ạ ╕ Ȃ Ә

╕̆ᾢ ҉ᵞ Ȃ ҹ ̆ ᾢ Ҭⱴ ᶏ ҉

῀ Ȃⱴ῀ ̂3.1̃ 5.0mLȁ ̂3.3̃ 2.0mL̆ ̆ ₮ ̆

ⱴ ̂3.6̃ Ȃԍ Ҭⱴ 2hȂ ₮̆ⱴ῀ ̂3.7̃ 1.0mL̆

15minð20min̆ 25mLȂ 

5.3   

ת  5.3.1 ᵬ ̆ ת № ᴆ ᶃ Ȃ Ҋ̆№≢ ‰

↓ȁ Ȃ Ҭ 100Ṑ̆Ҍ ̆

̆ 5.3.2 ᾢ Ȃ └ - ᾣ ‰ ̆ Ȃ 

5.3.2  ‰ȁ Ҭ̆ ҉ Ȃⱴ῀ ̂3.10̃ 10mL

̆ № ̆ MIBK̂3.9̃ ԋ ̆Ḡ ȂῬ ̂3.10̃

5mL MIBK ̆ ̆ ̆ Ȃ ת ᵬ ̆ Ȃ 

6  ⅎ  

w= 
̂r1-r0̃³V 

m 

Ҭ̔wðð Ҭ № ̆mg/g̕  

      r1ðð Ҭ ̆mg/L̕ 

      r0ðð Ҭ ̆mg/L̕ 

Vðð ᵣ ̆mL̕ 

mðð ̆gȂ 
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1.4  

Arsenic 

 

҅   ᾩᾩ  

 

1   

    ԅ ᾣᾣ Ҭ Ȃ 

ԍ Ҭ Ȃ 

2   

ᴆҊ̆ԓᴇ ̇ ҹ҈ᴇ ̆ ҍ ҍ ᵬ ֟

̆ ̆ ῀ Ҭ̆ № ҹ ̆

ᾣ Ҋ̆֟ ᾣ̆ ѿ ῤ̆ῒ ᾣ ҍ ̆

ҍ ‰ ↓ Ȃ 

₮ ҹ 4.0mg/L̆ Ҋ ҹ 13.3mg/L̕ ҹ 1g ̆ ₮ ҹ 0.01mg/ğ

ᵞ ҹ 0.04mg/gȂ 

3  ╛  

3.1 ̂r20̗ 1.42g/mL̃̆ᴨ Ȃ 

3.2 ̂r20̗ 1.84g/mL̃̆ᴨ Ȃ 

3.3 Ȃ 

3.4 Έ ̂500g/L̃ ̔ Έ 500ğ ⱴ 1LȂ 

3.5 ̂1+1̃ ̔ ᴨ ̂r20̗ 1.19g/mL̃ 100mL̆ ⱴ 100mL̆ Ȃ 

3.6 [ŵ H2O2̃=30%]Ȃ 

3.7 ѿ ̔ [(NH2)2CS] 12.5ğ ⱴ 80mL̆ ⱴ ̆ ‛ ⱴ

῀ 12.5ğ ⌠ 100mL̆ Ữ ԍ Ҭ̆ Ḡ ѿҩ Ȃ 

3.8 ̔ lg ԍ Ҭ̆ 1LȂ 

3.9 ̔ 7g ԍ 1L ̂3.8̃ ҬȂ 

3.10 ̔ 100g ԍ Ҭ̆ 1LȂ 

3.11 ̂1+9̃ ̔ ̂3.2̃ 10mL̆ ⱴ῀ 90mL ҬȂ 

3.12 ╕̂1g/LӘ ̃̔ 0.1g ԍ 50mL95%Ә Ҭⱴ 100mLȂ 

3.13 ᾝ ‰ [r̂ As =̃1000mg/L]̔ ‰ ᾝ Ữ ̆ ῤȂ 

3.14 ‰ Ň̔ ᾝ ‰ ̂3.13̃ 1.00mL ԍ 100mL Ҭ̆ⱴ

┴ ̆ Ȃ 

3.15 ‰ ň̔ҳ ‰ Ň̂3.14̃ 10.0mLԍ 100mL Ҭ̆ⱴ ┴ ̆

Ȃ 
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4  ᴀ  

4.1 ᾣᾣ Ȃ 

4.2 Ȃ 

4.3 ΐ ̆10mLȁ25mLȂ 

4.4 ⱬ Ȃ 

4.5 ̂ ⱴ Ȃ̃ 

4.6 ̆50mLȂ 

5  ⅎ  

5.1 ‰ ↓ └  

‰ ň̂ 3.15̃ 0mLȁ0.10mLȁ0.30mLȁ0.50mLȁ1.00mLȁ1.50mLȁ2.00mLԍ 25mL

ΐ Ҭ ⱴ̆ 5mL ⱴ̆῀ ̂1+1̃ ̂3.5̃ 5.0mL̆ Ῥⱴ῀ ̇ ̂3.7̃

2.0mL̆ ̆ ҹ 0ëg/Lȁ4ëg/Lȁ12ëg/Lȁ20ëg/Lȁ40ëg/Lȁ60ëg/Lȁ80ëg/L

‰ ↓ Ȃ 

5.2 ̂ ᴋ ѿ ̃ 

5.2.1 HNO3̇H2SO4  

   1ĝ ⌠ 0.001g̃ ԍ 150mL ҬȂ ᵬ ╕ Ȃ Ә ╕̆

ᾢ ╕ ̂Ҍ Ȃ̃ⱴ ̆ⱴ῀ ̂3.1̃ 10mLð20mL̆

┴ ̆ ⱴ ̆ ̆ ‛ ⱴ῀ ̂3.2̃ 2mLȂ ⱴ ̆

Ҭ ₮ ̆ ⱴ ̂3.1̃ ̆ Ȃ ‛ ⱴ

20mL ⱴ ֟ ̆ 25mLΐ Ҭ̆ⱴ ┴ ̆

Ȃ 

5.2.2  

1ĝ ⌠ 0.001g̃ ԍ 50mL Ҭ̆ ᵬ ╕ Ȃⱴ῀ ̂3.3̃ 1ğ Έ

̂3.4̃ 2mL̆ᾟ№ ̆ ҉ № Ҍῳ ̆ ῀

̆ 550ŅҊ 4hð6h̆ ₮̆ №Ҭⱴ ᶏ ̆ ̂1+1̃ ̂3.5̃ 20mL

№ №̆ⱴ 25mL̆ Ȃ 

5.2.3  

0.5-1ĝ ⌠ 0.001g̃ ԍ Ә ῤȂ Ә

ȁ Ҝȁ ȁ ╕ȁ ȁ⌂ ȁ ̆↕ᾢ ῀ 100ºC

ⱴ ҉ ̂Ҍ ̃̆ ̆ ȁ ȁ ȁ

ȁ ȁ ȁ ȁ ȁ ̆ ᾢⱴ 0.5mLĺ1.0mL̆ Ȃ 

̆ ̆ᾢⱴ῀ ̂3.1̃ 2.0mLĺ3.0mL̆

ᾟ̆№ᵬ Ȃ Ῥⱴ῀ ̂3.6̃ 1.0mLĺ2.0mL̆ ꜚ₃ ᶏ̆ ᾟ№ Ȃ

῀ ⱴ Ҭ 100ºC ⱴ 20min Ҋ ‛̆ Ȃ ᵣ Ҍ⌠ 3mL

↕ ᾟ Ȃ Ҥ ᵬ Ύ ᵬȂ 

ᾢ‰ ‪ Ҭ̆ ҉ ̂ ̔Ҍ

Ȃ̃ 

1ҹѿ ⱬ- Ȃ ȁҬ ȁ ̆

ץ̆ ⱴ ῃ Ȃ 

5minĺ20minῤ ̆ ₮‛ ̆ ̆

῀ 100ºC ⱴ Ҭ № ̆ Ҭ ᵩ ᾧץ̆

Ȃ 
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1  Ⱶ-  

ⱬ  ⱬ̂Mpã  Ḡ ⱴ ̂miñ 

1 0.5 1.5 

2 1.0 3.0 

3 1.5 5.0 

10mLΐ Ҭ̆ ̆ ̆ 10mL̆

Ȃ 

ת 5.3 ᴆ 

5.3.1 ᴆ 1̔ 

    4̔5mA̕ ᾣ Ṑ 3̔40V̕ 8̔.5mm̕ 5̔00mL Ar/min̕

̔1000mL Ar/min̕ ̔ ‰ ̕ ̔12s̕ ⱴ ̔8s̕

ᵣ ̔2mLȂ 

5.3.2 ᴆ 2̂ ꜚ ̃̔  

    ̔45mA̕ ᾣ Ṑ ̔340V̕ ̔8.5mm̕ ̔0.03Mpa̕

3̔00mL Ar/min̕ 6̔00mL Ar/min̕ ̔ ‰ ̕ 1̔2s̕

ⱴ ̔10s̕ ᵣ ̔1mLȂ 

5.4  

ñ5.3òת ᴆҊ̆ ‰ ↓ ̂5.1̃ 2.0mL̆ ῀ Ҭ̆ⱴ῀ѿ

̂3.9̃ ̆ ῒ ᾣ ץ̆ ‰ ↓ ҹ ȁ ᾣ ҹ ̆

└ ‰ Ȃ 

╕ 10.0mLԍ 25mLΐ Ҭ ⱴ̆῀ ̇

̂3.7̃ 2.0mL̆ ̆ 2.0mL̆ └ ‰ ᵬ ᾣ ̆ ‰

₮ Ҭ Ȃ 

6  ⅎ  

6.1  

  w= 
̂r1̇ r0̃ ³V 

m³1000 

Ҭ̔wðð Ҭ № ̆mg/g̕  

      r1ðð Ҭ ̆mg/L̕ 

      r0ðð Ҭ ̆mg/L̕ 

      Vðð ᵣ ̆mL̕ 

mðð ̆gȂ 

 

6.2  

    Ҭ 0.24mg/gĺ4.59mg/g ̆ ῤ ‰Ẓ ҹ 1.1%ĺ

10.0%̆ ‰Ẓ ҹ 4.7%̕ ‰Ẓ ҹ 0.2%ĺ8.0%̆ ‰Ẓ ҹ 4.1%Ȃ

҈ҩ №≢ ‰Ẓ №≢ҹ 5.1%ȁ4.3% 3.2%Ȃ 

Ҭⱴ῀ 0.3mg/gĺ4.5mg/g ̆ ⱴ ҹ 100.3%̆ ҈ҩ №≢

ⱴ №≢ҹ 99.0%ȁ98.1% 98.5%Ȃ 

 

 

 



172 

 

ԑ    

1   

    ԅ Ҭ Ȃ 

ԍ Ҭ Ȃ 

2   

̆ Ҭ ᴆҊ ̇ ҹ҈ᴇ ̆

ҍ ᵬ ֟ ҹ ̆ ῀ ⱴ ñTò

̆ Ȃ ѿ ῤ̆ ᾣ ҍ

Ȃҍ ‰ ↓ Ȃ 

₮ ҹ 1.7ng ̆ Ҋ ҹ 5.7ng̕ ҹ 1g ̆ ₮ ҹ 0.17mg/kğ

ᵞ ҹ 0.57mg/kgȂ 

3  ╛  

3.1 [ĵ HCl̗̃10%]̔ ᴨ ̂r20̗ 1.19g/mL̃ 10mLⱴ 90mL ̆ Ȃ 

3.2 ̇ ̔ 15g 2ğ ⱴ ̆ 100mLȂ 

3.3 ̔ 0.5g 100mL Ҭ̆ⱴ῀ 0.5g ̆ԍ

ῤ— ҬḠ Ȃ 

3.4 ̂1mol/L̃̔ ̂ ѿ 3.2̃ 55.5mL ⱴ῀⌠ 944.5mL ҬȂ 

3.5 ̔ 100g ԍ1L ҬȂ 

4  ᴀ  

4.1 ΐ №ᾣᾣ Ȃ 

4.2 ΐ ̆50mLȂ 

4.3 Ȃ 

5  ⅎ  

5.1 ‰ ↓ └  

‰ ň̂ ѿ 3.15̃ 0mLȁ0.50mLȁ1.00mLȁ2.00mLȁ4.00mLԍ 100mL

Ҭ̆ ̂ ԋ 3.1̃ ┴ ̆ ҹ 0mg/Lȁ5.0mg/Lȁ10.0mg/Lȁ20.0mg/Lȁ40.0mg/L

‰ ↓ Ȃ 

5.2 ̂ ᴋ ѿ ̃ 

5.2.1 HNO3̇H2SO4  

    1ĝ ⌠ 0.001g̃̆ԍ 125mL Ҭ̆ ᵬ ╕ Ȃ Ә ╕̆

ᾢ ╕ ̂Ҍ Ȃ̃ⱴ ⱴ̆῀ ̂ ѿ 3.1̃ 10mLĺ20mL̆

┴ ̆ ⱴ ̆ ̆ ‛ ⱴ῀ ̂ ѿ 3.2̃ 2mLȂ ⱴ

̆ Ҭ ₮ ̆ ⱴ ̂ ѿ 3.1̃ ̆

Ȃ ‛ ⱴ 20mL ⱴ ֟ ̆ 50mLΐ Ҭ̆

ⱴ῀ ̇ ̂ ԋ 3.2̃ 5mL̆ⱴ ┴ ̆ 10min Ȃ 

5.2.2  

    1ĝ ⌠ 0.001g̃̆ԍ 50mL Ҭ̆ ᵬ ╕ Ȃⱴ῀ ̂ ѿ 3.3̃
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1ğ ̂ ԋ 3.5̃ 2mL̆ᾟ№ ̆ ҉ № Ҍῳ Ȃ

῀ ̆ 550ŅҊ 4hĺ6hȂ ₮̆ №Ҭⱴ ᶏ ̆ ̂1+1̃ ̂

ѿ 3.5̃ 20mL № №̆ⱴ῀ ̇ ̂ ԋ 3.2̃ 5mL̆ⱴ

50mL̆ 10min Ȃ 

5.2.3 ⱬ  

    1ĝ ⌠ 0.001g̃̆ԍ Ә ῤ Ҭ̆ ᵬ ╕ Ȃ Ә

╕̆ ᾢԍ ҉ ╕ Ȃⱴ῀ ̂ ѿ 3.1̃ 10mLĺ15mL̆ ̂ ѿ 3.1̃

6mL ̂ ѿ 3.6̃ 6mL̆ ┴̆ ҉ Ә ῤ ̆ ῀ Ҍ ᵣῤ̆

ᶭ ҉Ҍ ῤ ȁῤ ̆ Ȃ ῀ ῤԍ 100̄ C 2h̆

140̄ Cĺ150̄ C̆ⱴ 4h̆ ‛ ₮Ȃ 50mL Ҭ̆ ῤ ̆

Ȃⱴ῀ ̂ ԋ 3.4̃ 5mL̆ ҉ⱴ ֟ Ȃ ‛ ⱴ̆῀ 20mL̆

50mL ̆ⱴ῀ ̇ ̂ ԋ 3.2̃ 5mL̆ⱴ ┴ Ȃ 10min

Ȃ 

ת  5.3 ᴆ 

ת ӥ 2 ת Ȃ 

2  ⅎ ᴌ 

      

193.7nm 0.4nm 1.5mA 588V ×2   

№   C2H2/    

9s  1.0L/min 1.0/5.0 2mL  

5.4   

ñ5.3òת ᴆҊ̆ ‰ ↓ ̂5.1̃ 5mLԍ ῤ̆ Ҭ

ᶏ ᾣ ҹ Ȃ῏ ̆ⱴ῀ ̂3.3̃ 2.0mL̆ ̆ ᾣ Ȃ ̆ Ȃ

ᶭ ץ̆ ҹ ̆ ᾣ ҹ ̆ └ ‰ Ȃ 

0.5mL ̂3.1̃ 4.5mL ῤ̆ Ȃ 

6  ⅎ  

6.1   

w= 
̂r1̇r0̃³V³VS×1000 

m³V1 

Ҭ̔wðð Ҭ № ̆mg/g̕  

      r1ðð Ҭ ̆mg/L̕ 

          r0ðð Ҭ ̆mg/L̕ 

Vðð ᵣ ̆mL̕ 

VSðð ‰ ᵣ ̆mL̕ 

          V1ðð ᵣ ̆mL̕ 

          mðð ̆gȂ 

6.2   

Ҭ 2.09ɛg/gð12.12ɛg/g ̆ ‰Ẓ ҹ 3.1˿ ð7.1 

˿Ȃ ‰Ẓ ҹ 3.7˿ ð9.0˿ Ȃ 

Ҭⱴ῀2.5ɛg/gð10ɛg/g ̆ ⱴ ҹ 94.3˿ ̆ №≢ 

ⱴ ҹ 84.2˿ ð103%Ȃ 
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1.5  

 Cadmium 

1   

    ԅ №ᾣᾣ Ҭ Ȃ 

    ԍ Ҭ Ȃ 

2   

̆ᶏ ץ ԍ Ҭ̆ Ҭ ̆

῍ ̆ῒ ҍ Ҭ Ȃ ῒז ᴆҌ ’Ҋ̆

ṿҍ ‰ ↓ Ȃ 

₮ ҹ 0.007mg/L ̆ Ҋ ҹ 0.023mg/L̕ ҹ 1g ̆ ₮ ҹ

0.18mg/kğ ᵞ ҹ 0.59mg/kgȂ 

3  ╛  

̆ ╕ ҹ№ ҉ץ ̆ ҹ GB/T 6682 ѿ Ȃ 

3.1  ̂r20=1.42g/mL̃̆ᴨ Ȃ 

3.2  [ŵ HClO4̃=70%ĺ72%]̆ ᴨ Ȃ 

3.3  [ŵ H2O2̃=30%]̆ ᴨ Ȃ 

3.4  ̂1+1̃ ̔ ̂3.1̃ 100mL̆ ⱴ 100mL̆ Ȃ 

3.5  ̔ ̂3.1̃ ̂3.2̃ ̂3+1̃ Ȃ 

3.6  ‰  

3.6.1  ᾝ ‰ [r̂ Cd̃ =1g/L]̔ ‰ ᾝ Ữ ̆ ῤȂ 

3.6.2  ‰ Ň̔ ᾝ ‰ ̂3.6.1̃ 10.0mLԍ 100mL Ҭ ⱴ̆ ̂1+1̃

̂3.4̃ 2mL̆ ┴ Ȃ 

3.6.3  ‰ ň̔ ‰ Ň̂3.6.2̃ 10.0mLԍ 100mL Ҭ̆ⱴ ̂1+1̃̂3.4̃

2mL̆ ┴ Ȃ 

3.7  Ҁ ̂MIBK Ȃ̃ 

3.8  ̂7mol/L̃̔ ᴨ ̂r20=1.19g/mL̃ 30mL̆ ⱴ 50mLȂ 

3.9  ̔ 12.0g 12.0g ԍ 100mL ҬȂ 

3.10  Ȃ 

4  ᴀ  

4.1  №ᾣᾣ Ȃ 

4.2  Ȃ 

4.3  ΐ ̆10mLȁ25mLȂ 

4.4  Ȃ 

4.5  ⱬ Ȃ 

4.6  Ȃ 

4.7  Ә Ȃ 
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4.8  Ȃ 

5  ⅎ  

5.1 ‰ ↓ └   

‰ ň̂3.6.3̃ 0 mLȁ0.50mLȁ1.00mLȁ2.00mLȁ3.00mLȁ4.00mLȁ5.00mL̆ №

≢ԍ 50mL Ҭ̆ⱴ ̂1+1̃ ̂3.4̃ 1mL̆ ┴ ̆ ҹ 0mg/Lȁ0.10mg/Lȁ

0.20mg/Lȁ0.40mg/Lȁ0.60mg/Lȁ0.80mg/Lȁ1.00mg/L ‰ ↓ Ȃ 

5.2   

5.2.1   

    1gð2ĝ ⌠ 0.001g̃ ԍ Ҭ̆ Ạ ╕ Ȃ Ә

╕̆ᾢ ҉ᵞ Ȃ ҹ ̆ ᾢ Ҭⱴ ᶏ ҉

῀ Ȃⱴ῀ ̆ ⱴ῀ ̂3.1̃ 10mL̆ ᵞ ⱴ ̆

ᵣ ⁞ ⌠ 2mLĺ3mL̆ ̆‛ Ȃⱴ῀ ̂3.2̃ 2mLĺ5mL̆ ⱴ ̆Ҍ

ꜚᶏ ̆ ῳ ̆ Ȃ 1mL Ȃ‛

10mL̂ ҹ ̆↕ 25mL̃ ΐ Ҭ̆ץ ┴ ̆ Ȃ

̆ ҉ Ȃ 

5.2.2   

0.5ð1ĝ ⌠ 0.001g̃ ԍ Ә ῤȂ Ә

̆ ȁ Ҝȁ ȁ ╕ȁ ȁ⌂ ȁ ̆ᾢ ῀ 100ºC

ⱴ ҉ ̂Ҍ Ȃ̃ ̆ ȁ ȁ ȁ

ȁ ȁ ȁ ȁ ȁ ̆ ᾢⱴ 0.5mLĺ1.0mL̆ Ȃ 

̆ ̆ᾢⱴ῀ ̂3.1̃ 2.0mLĺ3.0mL̆

̆ᾟ№ᵬ Ȃ Ῥᶭ ⱴ῀ ̂3.3̃ 1.0mLĺ2.0mL̆ ꜚ₃ ̆ᶏ ᾟ№

Ȃ ῀ ⱴ Ҭ 100ºC ⱴ 20min Ҋ̆‛ Ȃ ᵣ

Ҍ⌠ 3mL↕ ᾟ Ȃ Ҥ ᵬ Ύ ᵬȂ 

ᾢ‰ ‪ Ҭ̆ ҉ ̂ ̔Ҍ

Ȃ̃ 

1ҹѿ ⱬ- Ȃ ȁҬ ȁ ̆

ץ̆ ⱴ ῃ Ȃ 

    5minĺ20minῤ ̆ ₮‛ ̆ ̆

῀ 100ºC ⱴ Ҭ № ̆ Ҭ ᵩ ᾧץ̆

Ȃ 

1  Ⱶ-  

ⱬ  ⱬ̂Mpã  Ḡ ⱴ ̂miñ 

1 0.5 1.5 

2 1.0 3.0 

3 1.5 5.0 

    10mLΐ Ҭ̆ ̆ ⱴ̆῀ ̂3.9̃

0.5mL̆ 10mL̆ Ȃ 

5.2.3  ̂ ԍҌ ̃ 

1ĝ ⌠ 0.001g̃ ԍ 50mLΐ ҬȂ Ạ ╕ Ȃ Ә

╕̆ᾢ ҉ᵞ Ȃ ҹ ̆ ᾢ Ҭⱴ ᶏ ҉

῀ Ȃⱴ῀ ̂3.1̃ 5.0mLȁ ̂3.3̃ 2.0mL̆ ̆ ₮ ̆
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ⱴ ̂3.10̃Ȃԍ Ҭⱴ 2hȂ ₮ ⱴ̆῀ ̂3.9̃ 1.0mL̆ 15min

ĺ20min̆ 25mLȂ 

1Е Ҍ ̆↕ᾧ ⱴ Ȃ 

5.3   

ת  5.3.1 ᵬ ̆ ת № ᴆ ᶃ Ȃ Ҋ̆№≢ ‰

↓ȁ Ȃ Ҭ 100Ṑ̆↕Ҍ ̆

̆ 5.3.2 ᾢ Ȃ └ ðð ᾣ ̆ Ȃ 

5.3.2  ‰ȁ Ҭ̆ ҉ ̆ⱴ῀ ̂3.8̃ 10mL

̆ № Ҭ̆ MIBK̂3.7̃ 2 ̆Ḡ ȂῬ ̂3.8̃

5mL MIBK ̆ ̆ ̆ Ȃ ת ᵬ Ȃ 

6  ⅎ  

6.1  

w̗  
̂r1̇r0̃³V 

m 

Ҭ̔wðð Ҭ № ̆mg/kg̕  

r1ðð Ҭ ̆mg/L̕ 

r0ðð Ҭ ̆mg/L̕ 

Vðð ᵣ ̆mL̕ 

mðð ̆gȂ 

 

6.2  

̆ ҹ0.25ĺ1.00ëg/g ȁ ȁ ╕ Ҍ

̆ῒ ‰Ẓ ҹ0.73%ĺ8.73%̆ ҹ85.8%ĺ101.3%Ȃ 

̆ ҹ0.25ëg/gĺ1.00ëg/g ȁ ȁ ȁ ╕ Ҍ

̆ῒ ‰Ẓ ҹ0.69%ĺ6.90%̆ ҹ85.6%ĺ102.0%Ȃ 

 



177 

 

1.6 37 ᾣ  

Li  and 36 kinds of elements 

1  

ԅ ᵣ Ҭ 37 ᾝ Ȃ    

ԍ Ҭ 37 ᾝ Ȃ 

37 ᾝ ҹ (Li)ȁ (Be)ȁ (Sc)ȁ (V)ȁ (Cr)ȁ (Mn)ȁ (Co)ȁ (Ni)ȁ

(Cu)ȁ (As)ȁ (Rb)ȁ (Sr)ȁ (Ag)ȁ (Cd)ȁ (In)ȁ (Cs)ȁ (Ba)ȁ (Hg)ȁ (Tl)ȁ

(Pb)ȁ (Bi)ȁ (Th)ȁ (La)ȁ (Ce)ȁ (Pr)ȁ (Nd)ȁ (Dy)ȁ (Er)ȁ (Eu)ȁ (Gd)ȁ (Ho)ȁ

(Lu)ȁ (Sm)ȁ (Tb)ȁ (Tm)ȁ (Y) (Yb)Ȃ 

2  

̆ ꜚ ץ ῀ ҹ

ᵣҬ̆ ȁ ȁ ȁ ̆ ҹ ̆ ῀

̆ת ת № ̆ № ҍ ῀ Ҭת Ȃ ᾝ

ҍ ᾝ ֟ Ḥ CPS ̆ҍ ‰ ↓ Ȃ 

0.5g ̆ ᵣ ̂25mL̃ ̆ Ҋ ᵞ 1Ȃ 

1  ᾣ ₴ ɻ Ґ ɻ ₴ ᵤ  

ᾝ  
 

̂ɛg/L̃ 

ᵞ ₮

̂ɛg/kg̃ 

 

̂ɛg/L̃ 

ᵞ

(ɛg/kg) 

(Li)  0.1 5 0.3 15 

(Be) 0. 04 2 0.13 6.7 

(Sc) 0.06 3 0.2 10 

(V) 0.1 5 0.3 15 

(Cr) 0.3 15 1 50 

(Mn) 1 50 3.3 167 

(Co) 0.03 1.5 0.09 4.5 

(Ni) 0.2 10 0.6 30 

(Cu) 1.6 80 5.3 267 

(As) 0.02 1 0.07 3.3 

(Rb) 0.08 4 0.27 13 

(Sr) 0.3 15 0.9 45 

(Ag) 0.02 1 0.07 3.3 

(Cd) 0.02 1 0.07 3.3 

(In) 0.02 1 0.07 3.3 

(Cs) 0.02 1 0.07 3.3 

(Ba) 0.65 32 2.2 108 

(Hg) 0.02 1 0.07 3.3 

(Tl) 0.02 1 0.07 3.3 

(Pb) 0.6 30 1.8 90 

(Bi) 0.12 6 0.4 20 
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ᾝ  
 

̂ɛg/L̃ 

ᵞ ₮

̂ɛg/kg̃ 

 

̂ɛg/L̃ 

ᵞ

(ɛg/kg) 

(Th) 0.08 4 0.27 13 

(La) 0.1 5 0.3 15 

(Ce) 0.03 1.5 0.09 4.5 

(Pr) 0.02 1 0.07 3.3 

(Nd) 0.02 1 0.07 3.3 

(Dy) 0.02 1 0.07 3.3 

(Er) 0.02 1 0.07 3.3 

(Eu) 0.02 1 0.07 3.3 

(Gd) 0.02 1 0.07 3.3 

(Ho) 0.02 1 0.07 3.3 

(Lu) 0.02 1 0.07 3.3 

(Sm) 0.02 1 0.07 3.3 

(Tb) 0.02 1 0.07 3.3 

(Tm) 0.02 1 0.07 3.3 

(Y) 0.05 2.5 0.15 7.5 

(Yb) 0.02 1 0.07 3.3 

3 ╛  

̆ ╕ ҹ№ ҉ץ ̆ ҹ GB/T 6682 ѿ Ȃ 

3.1  ̂r20̗ 1.42g/mL̃̆ᴨ Ȃ 

3.2  [ŵ HClO4̗̃70%-72%]̆ ᴨ Ȃ 

3.3  [ŵ H2O2̗̃30%]̆ ᴨ Ȃ 

3.4  ̂0.5 mol/L̃ ̔ ̂3.1̃ 3.2mLⱴ῀ 50mL Ҭ̆ 100mLȂ 

3.5  ̔ ̂3.1̃ ̂3.2̃ 3+1 Ȃ 

3.6 ‰Ữ ̔ (Li)ȁ (Be)ȁ (Sc)ȁ (V)ȁ (Cr)ȁ (Mn)ȁ (Co)ȁ (Ni)ȁ (Cu)ȁ

(As)ȁ (Rb)ȁ (Sr)ȁ (Ag)ȁ (Cd)ȁ (In)ȁ (Cs)ȁ (Ba)ȁ (Tl)ȁ (Pb)ȁ (Bi)ȁ (Th)ȁ

(La)ȁ (Ce)ȁ (Pr)ȁ (Nd)ȁ (Dy)ȁ (Er)ȁ (Eu)ȁ (Gd)ȁ (Ho)ȁ (Lu)ȁ (Sm)ȁ

(Tb)ȁ (Tm)ȁ (Y)ȁ (Yb) [ɟ=10.0mg/L]Ȃ ‰ ̕ ̂Hg̃ ‰

[ɟ=10.0mg/L]Ȃ 

3.7 ‰ᶏ ̔ ‰Ữ ̂3.6̃ 10 mL̆ ̂3.4̃ 100 mL̆ ̆

ҹ 1000 µg/L ‰ᶏ Ȃ‰ ̂Hg̃ ‰ ̂3.6̃ 1.0 mL̆ ̂3.4̃

100 mL̆ ̆ ҹ 100 µg/L ‰ Ȃ 

3.8ῤ Ữ ̔Re [ɟ=10.0mg/L]ȁRh [ɟ=10.0mg/L]Ȃ ‰ Ȃ 

3.9ῤ ᶏ ̔ ̂3.4̃ ҹ 20 µg/L ̂Re+Rh̃ ῤ ᶏ Ȃ[ 1] 

3.10 ̔ ̂Li ȁ̃ ̂Cõ ȁ ̂In ȁ̃ ̂U ȁ̃ ̂Bã ȁ ̂Cẽ ҹ

̆ ҹ1.0ɛg/LȂ[ 2] 

4 ᴀ  

4.1  ᵣ (ICP-MS)̆ ᵬ Ȃ 

ת  4.2 ῒ ᴆȂ 

4.3  ΐ ̆10mLȁ25mLȁ50mLȂ 
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4.4  ̂ ⱴ Ȃ̃ 

4.5  Ȃ 

5 ⅎ  

5.1 ‰ ↓ └  

‰ᶏ ̂3.7̃ 0.00 mLȁ0.10 mLȁ0.50 mLȁ1.00 mLȁ5.00 mLȁ10.0 mLԍ 100 mL

Ҭ̆ⱴ ̂3.4̃ ┴ ̆ ̆ └ №≢ҹ 0.00ɛg/Lȁ1.00ɛg/Lȁ5.00ɛg/Lȁ

10.0ɛg/Lȁ50.0ɛg/Lȁ100 ɛg/L‰ ↓ Ȃ ‰ ̂3.7̃ 0.00ȁ0.50ȁ1.00ȁ2.00ȁ

4.00ȁ5.00 mLԍ 100 mL Ҭ ⱴ̆ ̂3.4̃ ┴ ̆ ̆ └ №≢ҹ 0.00ȁ0.50ȁ

1.00ȁ2.00ȁ4.00ȁ5.00 ɛg/L ᾝ ‰ ↓ Ȃ ᾝ ̆ ῤ

‰ Ȃ 

5.2  ̂ ᴋ ѿ ̃ 

5.2.1   

    0.5gð1.0ĝ ⌠ 0.001g̃̆ ԍ҈ Ҭ̆ Ạ ╕ Ȃ Ә

╕̆ᾢ ҉ᵞ Ȃ ҹ ̆ ᾢ Ҭⱴ ᶏ ҉

῀ Ȃⱴ῀ ̆ ⱴ῀ ̂3.5̃ 10ð15mL̆ ᵞ ⱴ ̆Ҍ

ꜚᶏ ̆ ῳ ̆ Ȃ 2ð3mL Ȃ‛

25 mLΐ Ҭ̆ץ ┴ ̆ Ȃ ԍ ֓ ѿ֓

̆ ̆ Ȃ 

5.2.2   

0.3gð0.5ĝ ⌠ 0.0001g̃̆ ԍ Ә ῤ̆ Ạ ╕ Ȃ

Ә ȁ Ҝȁ ȁ ╕ȁ ȁ⌂ ȁ ̆ᾢ ῀

100ºC ⱴ ҉ ̂Ҍ Ȃ̃ ̆ ȁ

ȁ ȁ ȁ ȁ ȁ ȁ ȁ ̆ ᾢⱴ 0.5mLð1.0mL̆

Ȃ 

̆ ̆ᾢⱴ῀ ̂3.1̃ 3.0mLð5.0mL̆

̆ᾟ№ᵬ Ȃ Ῥᶭ ⱴ῀ ̂3.3̃ 1.0mLð2.0mL̆ ꜚ₃ ̆ᶏ ᾟ№

Ȃ ῀ ⱴ Ҭ 100ºC ⱴ 30min Ҋ̆‛ Ȃ

҉ ̆ ҬȂת Ҥ ᵬ Ύ ᵬȂ 

2 ҹѿ ð
[ 3]Ȃ ȁҬ ȁ ̆

ץ̆ ⱴ ῃ Ȃ 

    20minð40minῤ ̆ ₮‛ ̆ ̆

῀ 100ºC ⱴ Ҭ № ̆ Ҭ ᵩ ᾧץ̆

Ȃ 

2   

̂Ņ̃ ̂miñ    Ḡ ̂miñ 

120 5 3 

160 5 3 

180 5 20 

    25 mLΐ Ҭ̆ ̆ ̆ 25 mL̆

Ȃ ԍ ֓ ѿ֓ ̆ ̆ Ȃ 

ת 5.3 ᴆ̔ 

ת ̆ᶏת ȁ ȁ ȁ№ ⌠ Ȃ 
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ⱳ ̔1550 w̕  

ᵣ ̔14 L/min̕  

̔1 mL/min̕  

̔5 mm̕  

̔Barbinton̕  

̔4 Ņ̕ 

ҍ ̔ ̕ 

̔ Ȃ[ 4] 

5.4  

ñ5.3òת ᴆҊ̆ ῀ ῤ ̂3.9̃ ̆ ‰ ICP-MS № Ȃ ѿ

҈ №̆ ṿȂץ ᾝ ‰ ҹ ̆ ᾝ ҍ ῤ ṿ

ṿҹ ̆ └ ‰ , ᵬ ₮ Ȃ 

ѿᾝ ̆ ѿ ᵝ ⁞ץ̆ № Ȃ̂

ᾝ ᵝ 3̃ 

3   ҅ᾣ ᵣ  

ᾝ   ᾝ   ᾝ   

Li  7 Ag 107 Sm 147 

Be 9 Cd 111 Eu 153 

Sc 45 In 115 Gd 157 

V 51 Cs 133 Tb 159 

Cr 52 Ba 137 Dy 163 

Mn 55 La 139 Ho 165 

Co 59 Hg 202 Er 166 

Ni 60 Tl 205 Tm 169 

Cu 63 Pb 208 Yb 172 

As 75 Bi 209 Lu 175 

Rb 85 Ce 140 Th 232 

Sr 88 Pr 141   

Y 89 Nd 146   

 

6  

ŵ ᾝ ̃ = 
̂r1-r0̃³V ³1000  

m³1000³1000  

Ҭ̔ŵ ᾝ ̃ðð Ҭ 37 ᾝ № ̆mg/kg̕  

      r1ðð Ҭ ᾝ ̆ɛg/L̕ 

      r0ðð Ҭ ᾝ ̆ɛg/L̕ 

Vðð ᵣ ̆mL̕  

mðð ̆gȂ 

ץ ᴆҊ ң ṿ ̆ Ḡ ңᵝ Ȃ 

ᴆҊ ң ṿҌ ṿ 20%Ȃ 

7  
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1̔ Ҍ ת ῤ ̆ ⱴ῀ Ȃ 

2̔ Ҍ ת Ȃ 

3̔ Ҍ ת ᶃ ᴆ Ȃ 

4̔ ת Ҍ ̆ ת ᶃ ᴆȂ 

̔ ᾝ ҹ ᾝ ̆ ╠ Ҭ̆ ᵞ

̂ 100 Ҋ̃̆ץ Ӟ ⁞ ̆ Ȃ 

ᾝ ‰ ̆ Ȃῒזᾝ └ ῀ 4 — Ҭ̂

Ữ ̃̆ ѿ Ȃ 
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1.7 15 ᾣ  

Nd and 14 kinds of elements 

1   

ԅ ᵣ Ҭ 15 ᾝ Ȃ 

ԍ Ҭ 15 ᾝ Ȃ 

15 ᾝ ҹ  (Nd)ȁ ̂Lãȁ (Ce)ȁ  (Pr )ȁ (Dy )ȁ  (Er)ȁ  (Eu )ȁ

 (Gd )ȁ  (Ho )ȁ  (Lu )ȁ (Sm )ȁ ̂Tb̃ȁ (Tm )ȁ ̂Ỹȁ ̂Yb̃Ȃ 

2   

̆ ꜚ ץ ῀ ҹ

ᵣҬ̆ ȁ ȁ ȁ ̆ ҹ ̆

῀ ̆ת ת № ̆ № ҍ ῀ Ҭת Ȃ

ᾝ ҍ ᾝ ֟ Ḥ CPS ̆ҍ ‰ ↓ Ȃ 

ҹ 0.5g ̆ Ҋ ̂mg/L̃ ᵞ (mg/kg)№≢ҹ: Lă0.05ȁ2.5̕

Cĕ 0.05ȁ2.5̕ Pr̆ 0.04ȁ2.0̕ Nd̆0.09ȁ4.5̕ Sm̆ 0.07ȁ3.5̕ Eŭ 0.03ȁ1.5̕ Gd̆ 0.13ȁ6.5̕

Tb̆0.14ȁ7.0̕ Dy̆0.05ȁ2.5̕ Hŏ0.07ȁ3.5̕ Er̆ 0.07ȁ3.5̕ Tm̆0.04ȁ2.0̕ Yb̆0.07ȁ3.5̕

Lŭ0.08ȁ4.0̕ Y̆0.10ȁ5.0Ȃ   

3  ╛  

̆ ╕ ҹ№ ҉ץ ̆ ҹ GB/T 6682 ѿ Ȃ 

3.1  ̔18.2MɋcmȂ 

3.2  ̂5+95̃ ̔ ᴨ ̂ɟ20=1.42g/mL̃ 5 mL̆ ⱴ῀ 95 mL ̂3.1̃ ҬȂ 

3.3  ̔[w(H2O2)= 30%]Ȃ 

3.4  ‰Ữ  ̔ LaȁCeȁPr ȁNdȁDyȁErȁEu ȁGd ȁHo ȁLu ȁSm ȁTbȁTm ȁ

YȁYb [ɟ=10.0mg/L]Ȃ ‰ Ȃ 

3.5  ‰ᶏ  ̔‰ ‰Ữ ̂3.4̃ 10 mL̆ ̂5+95̃ ̂3.2̃ 100 

mL̆ ̆ ҹ 1000µg/L ‰ᶏ Ȃ 

3.6  ῤ Ữ ̔ Re [ɟ=10.0mg/L]ȁRh [ɟ=10.0mg/L]Ȃ ‰ Ȃ 

3.7  ῤ ᶏ ̔ ̂5+95̃ ( 3.2) ҹ 1 mg/L ̂Re+Rh̃ ῤ ᶏ Ȃ
[ 1]

 

3.8   ̔ ̂Lĩȁ ̂Ỹȁ ̂Cẽ ȁ ̂Tl̃ȁ ̂Cõ ҹ ̆

ҹ10ɛg/LȂ
[ 2]  

4  ᴀ  

4.1  ᵣ (ICP-MS)̆ ᵬ Ȃ 

̆ת  4.2 Ȃ 

4.3  ̂ ⱴ ̃Ȃ 

4.4  Ȃ 

5  ⅎ  

5.1  ‰ ↓ └  
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‰ᶏ ̂3.5̃ 0.00mLȁ0.05mLȁ0.10mLȁ0.50mLȁ1.00mLȁ2.00mLȁ5.00mLȁ10.0mL

ԍ 100mL Ҭ̆ⱴ ̂5+95̃ ̂3.2̃ ┴ ̆ ̆ └ ҹ 0.00ɛg /Lȁ0.50ɛg /Lȁ

1.00ɛg /Lȁ5.00ɛg /Lȁ10.0ɛg /Lȁ20.0ɛg /Lȁ50.0ɛg /Lȁ100ɛg /Lᾝ ‰ ↓ Ȃ ᾝ

̆ 0.50ɛg /Lð100ɛg /Lῤ ‰ Ȃ 

5.2   

0.5ĝ ⌠ 0.001g̃ ( 0.3g )̆ ԍ Ә

ῤ ҬȂ Ә ȁ Ҝȁ ȁ ╕ȁ ȁ⌂ ȁ ̆

↕ᾢ ῀ 100ºC ⱴ ҉ ̂Ҍ ̃Ȃ

̆ ȁ ȁ ȁ ȁ ȁ ȁ ȁ ȁ ̆ ᾢⱴ

0.5mLĺ1.0mL̆ Ȃ҉ ֓ ⱴ Ȃ 

ⱴ῀ 6mL̆ 30% 2mL̆ ᶃ ᴆҊ Ȃ‛ ̆

ῤ ῀ 100ºC ⱴ ⱴ № ̂Ҍ ̃̆

Ҭ ᵩ ᾧץ̆ Ȃ 25mL Ҭ̆ԍ Ә ҬḠ ̆ Ȃ

ԍ ֓ ѿ֓ ̆ ̆ Ȃ 1ҹ

ᴆȂ[ 3] 

 
1 ᴌ 

ת  5.3 ᴆ 

ת ̆ᶏת ȁ ȁ ȁ№ ⌠ Ȃ 

ⱳ ̔1300w̕  

̔1.14L/min̕  

̔6.8mm̕  

̔Barbinton̕  

̔2Ņ̕ 

ҍ ̔ ̕ 

‛ ̔1.70 L/minȂ
[ 4]  

5.4   

ñ5.3òת ᴆҊ̆ ῀ ῤ ̂3.7̃̆ ñ5.1òҊ ‰ ↓ ñ5.2ò

Ҋ ICP-MS№ Ȃ ѿ ҈ №̆ ṿȂץ ‰

ҹ ̆ ṿ̂CPS̃ ҹ ̆ └ ‰ Ȃ ñ6ò Ҭ № Ȃ 

ѿᾝ ̆ ѿ ᵝ ̂ ⁞ץ2̃̆ № Ȃ 

2 ҅ᾣ ᵣ  

ᾝ   ᾝ   ᾝ   

La 139 Eu 151  153 Er 166  167 

Ce 140 Gd 155  157 Tm 169 

Pr 141 Tb 159 Yb 171  172  173 

Nd 143  145  146 Dy 161  163 Lu 175 

Sm 147  149 Ho 165 Y 89 

̔Ҋ⅞ ᾝ ҹ ԍ ᵝ Ȃ 

 ̔ Ҍ ̆ ҉ץ Ȃ 

6  ⅎ  
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6.1  

w= 
(ɟ1-ɟ0) ×V 

 
m×1000 

Ҭ:   w ðð Ҭ 15 ᾝ № ̆ɛg/g̕ 

r1 ðð Ҭ 15 ᾝ ̆ng/mL̕  

r0 ðð Ҭ 15 ᾝ ̆ng/mL̕  

V ðð ᵣ ̆mL̕ 

m ðð ̆gȂ 

6.2 ‰  

Ҍ Ҭ 15 ᾝ Ҍ ̆ ȁ ȁ Ҭⱴ῀ ҹ

0.5ɛg/L 10ɛg/L ‰ ̆ Ҭⱴ῀ ҹ 5ɛg/L 10ɛg/L

‰ Ȃᵞ RSD̂ %̃ 1.45%ð7.71%ӊ ̆Ҭ RSD̂ %̃ 1.63%ð7.93%ӊ

̆ RSD̂ %̃ 1.61%ð5.81%ӊ Ȃᵞ ⱴ 89.3%ð114. 6%ӊ ̆ȁҬ

ⱴ 97.2%ð111. 0%ӊ ̆ ⱴ 98.0%ð109. 3%ӊ Ȃ 

 

 

1̔ ῤ ҍ ῤ ̆ Ҭⱴ῀ῤ ҹ50ɛg /L(Re+Rh)Ȃ 

2̔ Ҍ ת Ȃ 

3̔ Ҍ ת ᶃ ᴆ Ȃ 

4̔ ת Ҍ ̆ ת ᶃ ᴆȂ 
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1.8 Ӟ 5 ⅎ 

Ethanolamine and other 4 kinds of components 

1   

ԅ ҬӘ 5 № Ȃ 

ԍ ȁ ȁӲȁ ҬӘ 5 № Ȃ 

5 №ҹӘ ȁԋӘ ȁԋ ȁ҈Ә ԋӘ Ȃ 

2   

̆ ⱳ ֜ № ̆ Ḡץ̆ ̆

ץ̆ ‰ Ȃ ԍ ̆ - ѿ Ȃ 

Ә ȁԋӘ ȁ҈Ә ȁԋ ȁԋӘ ₮ ȁ Ҋ ҹ 0.5g

₮ ᵞ 1Ȃ 

1  5 ⅎ ₴ ɻ Ґ ɻ ₴ ᵤ  

№  Ә  ԋӘ  ҈Ә  ԋ  ԋӘ  

₮  ̂ng̃  4.5 4.5 9 4.5 4.5 

Ҋ  ̂ng̃  15 15 30 15 15 

₮  ̂ɛg/g̃ 18 18 36 18 18 

ᵞ  ̂ɛg/g̃ 60 60 120 60 60 

3  ╛  

̆ ╕ ҹ№ ҉ץ ̆ ҹ GB/T 6682 ѿ Ȃ 

3.1  Ә ̆ᴨ ̆ Ó99%Ȃ 

3.2  ԋӘ ̆ᴨ ̆ Ó99%Ȃ 

3.3  ԋӘ ̆ᴨ ̆ Ó99%Ȃ 

3.4  ҈Ә ̆ᴨ ̆ Ó99%Ȃ 

3.5  ԋ ̆ 33%Ȃ 

3.6  ̆ᴨ Ȃ 

3.7  Ȃ 

3.8  Ә ̆ᴨ Ȃ 

3.9  Ә ̆ᴨ Ȃ 

3.10  Ȃ 

3.11  ꜚ └ 2̔.5mmol/L -5%Ә ̔ 0.16mL ȁ50mLӘ ̆ⱴ

1L̆ Ȃ 

3.12  ‰Ữ ̔№≢ 0.1ĝ ⌠ 0.0001g̃ Ә (3.1)ȁԋӘ (3.2)ȁԋӘ

(3.3)̆ 0.2ĝ ⌠ 0.0001g̃ ҈Ә (3.4)ȁ0.3ĝ ⌠ 0.0001g̃ ԋ (3.5)ԍ 100mL

Ҭ̆ Ә ̆ 2 ‰Ữ Ȃ 

3.13  ‰ ᵬ ̔ 5.00mL ‰Ữ ̂3.12̃ ԍ 100mL Ҭ̆ ꜚ

┴ ̆ ̆ ⌠ 50mg/LӘ ȁԋӘ ȁԋ ȁԋӘ 100mg/L҈Ә

‰ ᵬ Ȃ 
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2  ⅎ ‼Ỵ ‼ ∆  

 Ә  ԋӘ  ҈Ә  ԋ  ԋӘ  

‰Ữ

̂mg/L̃ 
1000 1000 2000 1000 1000 

‰ ↓

̂mg/L̃ 

0.5 0.5 1 0.5 0.5 

2 2 4 2 2 

10 10 20 10 10 

25 25 50 25 25 

50 50 100 50 50 

4  ᴀ  

̆ת  4.1 Ȃ 

 Ȃת  4.2

4.3  Ȃ 

4.4  Ȃ 

4.5  Ȃ 

4.6  Ȃ 

5  ⅎ  

5.1 ‰ ↓ └ ̔ 

ꜚ ‰ ᵬ ̂3.13̃ 2 ‰ ↓ Ȃ 

5.2   

0.5ĝ ⌠ 0.001 g̃ ԍ 50 mLΐ Ҭ̆ ꜚ ⌠┴ ̆ⱴ῀ 2mL

̆ № ̆ 10min̆ Ȃ׆ Ҭ № ̆ 5000rpm

5min̆ 0.45ɛm ̆ ᵬҹ Ȃ 

5.3  ᴆ 

̔Ion Pac SCS 1̂ 250×4 mm̆ 5ɛm̃̆ Ion Pac SCG 1̂ 50×4 mm̆ 5ɛm̃̆ ҹ

ΐ ⱳ ֜ ╕̆ ̕ 

ꜚ ̔2.5mmol/L -5%Ә ̕ 

̔0.65mL/min̕  

̔25Ņ̕ 

̔ ̕ 

̔25ɛLȂ 

5.4   

ñ5.3ò ᴆҊ̆ ‰ ↓ ̂5.1̃№≢ ̆ № ץ̆ ‰

↓ ҹ ̆ ҹ ̆ └ ‰ Ȃ 

ñ5.1òҊ ̆ № ̆ Ḡ ̆ ̆ ‰

⌠ Ҭ № Ȃ ñ6ò Ҭ № Ȃ 

6 ⅎ   

 6.1  

ɤ= 
D ³ r ³ V 

   m 
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Ҭ̔ɤðð ҬӘ 5 № № ̆ɛg/g̕ 

m ðð ̆g̕ 

r ðð׆ ‰ ⌠ № ̆mg/L̕ 

V ðð ᵣ ̆mL̕ 

D ðð Ṑ ̂Ҍ ↕ 1̃Ȃ 

ᴆҊ ң ṿҌ ṿ 10%Ȃ 

6.2  

ҹ 86.6%ð114%̆ ‰Ẓ ҹ 0.24%ð6.4%Ȃ 

7   

 

1  ‼  

1:Ә ̂12.503miñ ̕2:ԋӘ ̂14.313miñ ̕ 

3:ԋ ̂16.257miñ ̕4:҈Ә ̂17.613miñ ̕5:ԋӘ ̂23.713miñ  
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A 

( )  

Ӟ 5 ⅎ  

 

Ҭ ̆ - ̂GC/MS̃ ѿ Ȃ 

ᴆҊ̆ Ҭ ₮ Ḡ ᾣ ҍ ‰ Ҭ

№ѿ ̆ ү ҍ ‰ ү Ẓ Ҍ

A. 1 ̆↕ ∞ Ҭ №Ȃ 

A.1  ҵ ᾡ ẘ  

ү ̂k̃ kÓ50% 50%ІkÓ20% 20%ІkÓ10% kÒ10% 

ᾛ Ẓ  ±20% ±25% ±30% ±50% 

 

A. 1   

0.5ĝ ⌠ 0.001g̃ ̆ ԍ 10mLΐ Ҭ̆ⱴ῀ 8mL Ә ̆

ᾟ№ ȁ№ ̆ 10 min̆ ‛ ̆ Ә ┴ Ȃⱴ῀ 3g

̆ ₃ ̆ ̆ ҉ 0.45ɛm ̆ ᶫ GC/MS Ȃ 

A. 2  ᴆ 

̔DB-624̂ 60 m×0.25 mm×1.4 µm̃ ̆ ̕ 

̔ He̕  

ⱬ̔8.2psi̕  

̔300Ņ̕ 

̔ 80ŅḠ 5min̆ ץ 30Ņ/min 250Ņ̆Ḡ 18min̕  

̔№ ̆№ ̔30̔ 1̕ 

̔1ɛLȂ  

A. 3  ᴆ 

̔EI̕ 

̔230Ņ̕ 

̔250Ņ̕ 

̔70eV̕  

̔ῃ ̂scañ ̆ 28ð450Ȃ 

A.2  5 ⅎ  

 ̂m/z̃  ̂m/z̃  

ԋ  44 45/42 

ԋӘ  58 30/73 

Ә  30 28/42 

ԋӘ  74 56/30 

҈Ә  118 74/56 

 

A. 4  
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A.1  ‼  

1:ԋ ̂6.805miñ ̕2:Ә ̂ ╕̃̕3:ԋӘ ̂8.864miñ ̕ 

4:Ә ̂12.106miñ ̕5:ԋӘ ̂18.226miñ ̕6:҈Ә ̂25.753miñ  

 

A.2  ԑ  

 
A.3  ԑӞ  

 

A.4  Ӟ  

 

A.5  ԑӞ  
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A.6  ҎӞ  
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1.9 UVA Ⱶᴀ  

 Test in votro of protection against UVA 

1   

ԅת UVÂ320nmð400nm̃ ⱬȂ 

ԍ UVA ⱬ Ȃ 

2   

ԍ3M ΐ ӊ Ҙ ҉̆ SPFת ῒҳ lC UVA/UVB

ṿ RȂ 

ҳ ̂lC̃ ᾣ UVA̅UVB̂290nmð400nm̃ ᾣ 90% ӊ UVA

̂nm̃ Ȃ Ҋ ̔ 

 
Ҭ Âl̃ ðð ҹl ᾣ  

 

   UVA/UVB ṿ̂R̃̔ 

 

3  ᴀ  

3.1  SPF ΐ ̔ת lCⱳ Ȃ 

3.2  3M ӊ Ҙ ̂PMMÃ Ȃ 

3.3  Ӳ Ȃ 

3.4  Ȃ 

3.5   

    SPF ̔êc=366nmȂ êc ṿ 365nmĺ367nmӊ Ȃ 

4  ⅎ  

4.1  └  

Ғ ⱴ ῀ ̆ ⱴ ⱴ 3M Ҙ

҉̆ Ӳ ̆ᶏӊ ҹ Ȃ ҉ ⱴ

1.8mg/cm
2
ð2.2mg/cm

2ӊ ȂPMMA ҉ ֽᵬ ∞ Ȃ ⌠ 3M

Ȃ 

4.2   

ת ⱴ 3M Ҙ ᵬת ‰

‰Ȃ 4.1 ̆ ̂20Ņð30Ņ̃̆40%ð60% Ҋ̆ 20min

SPF҉ת ̆ Ҍ ԍ 4 Ȃ 
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5  Ḧ  

ת  5.1  

ת ӥ ‰ ᾣ ȁ ‰ ̆

ת ӥ Ȃ 

5.2  └  

5.2.1  ҬҌ ̂ ң ̃Ȃ 

5.2.2  ⱴ Ḡץ ̆ ѿ ҉ 4ҩ ̆Ҍ

ӊ lC ‰Ẓ Ҍ ԍ 1%̆ ↕ ᵬ Ȃ 

5.2.3  ҩ ң ҉ץ Ȃң ӊ lC Ҍ ԍ 2nm̆ ↕ ẠȂ 

6  ⅎ  

Ҭ Ҋῤץ ̔ 

6.1  ᶏ ת Ȃ 

6.2  lCȂ 

6.3  lCȂ 

6.4   

    lCů370nm Ȃ 
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2 ⅎ  

2.1 9 ⅎ 

Fluconazole and other 8 kinds of components 

1   

ԅ -ұ Ҭ 9 № Ȃ 

ԍ Ҭ 9 № Ȃ 

9 №ҹ ȁ ȁ ȁ ȁᾥ ȁ ȁ ȁ

ȁ Ȃ 

2   

̂ῒҬ ԋ ̃̆ -ұ

ץ̆ ̆ ү ̆ ץ̆ ‰

Ȃ 

₮ ȁ Ҋ ҹ 0.5 g ₮ ȁ ᵞ 1Ȃ 

1 9 ⅎ ₴ ɻ Ґ ɻ ₴ ᵤ  

№ ₮ ̂ng/mL̃  
Ҋ

̂ng/mL̃  
₮ (ɛg/g) 

ᵞ

(ɛg/g) 

 2.0 20 0.25 1.0 

 10 50 0.50 2.5 

 0.40 2.0 0.02 0.10 

 0.40 2.0 0.02 0.10 

ᾥ  2.0 4.0 0.15 0.25 

 2.0 20 0.15 1.0 

 2.0 4.0 0.15 0.25 

 4.0 10 0.25 0.50 

 2.0 10 0.15 0.50 

3  ╛  

    ̆ ╕ ҹ№ ҉ץ ̆ ҹ GB/T 6682 ѿ Ȃ 

3.1 ȁ ȁᾥ ȁ ȁ ȁ ȁ ȁ ȁ ‰

̂ ԍ 97 %̃Ȃ 

3.2 Ә ̆ Ȃ 

3.3 ԋ Ȃ 

3.4 ҈Ә Ȃ 

3.5 Ә ̆ Ȃ 

3.6 Ȃ 

3.7 Ȃ 

3.8 ̔ 40 g ̂3.6̃ ̆ ԍ 250 mL Ҭ̆ⱴ῀ 100mL ̆

15№ ̆ Ȃ 
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3.9 0.3 mmol/L ̔  1.2 g ̂3.7̃ ̆ ԍ 250 mL Ҭ̆ⱴ῀ 100 mL

̆ ̆ Ȃ 

3.10 ꜚ └̔ 

ꜚ A̔0.1%Ә Ȃ 

ꜚ B̔Ә ̂ 0.1%Ә Ȃ̃ 

3.11 ‰Ữ ̔ ȁ ȁᾥ ȁ ȁ ȁ ȁ ȁ

ȁ ̂3.1̃ 10 mĝ ⌠ 0. 00001 g̃ ԍ ѿ 10 mL Ҭ̆ⱴӘ ̂3.2̃

ᶏ ┴ ̆ ̆ ҹ 1 mg/mL ‰Ữ Ȃ 

4  ᴀ  

4.1 -҈  Ȃת

4.2 Ȃ 

 Ȃת 4.3

4.4 Ȃ 

 Ȃת 4.5

5  ⅎ  

5.1 ‰ ↓ └  

‰Ữ ̂3.11̃ ̆ Ә ̂3.2̃ └ ҹ10ɛg /mLȁ25ɛg /mLȁ50ɛg /mLȁ

100ɛg /mLȁ300ɛg /mLȁ500 ɛg /mL‰ ↓ Ȃ 

5.2  

5.2.1 ̂ ԍ 8 №̃ 

0.5 ĝ ⌠ 0.001 g̃̆ ԍ 25 mLΐ Ҭ ⱴ̆῀ ̂3.8̃ 1mL̆

30s̆ ⱴ῀Ә ̂3.2̃ 1mL̆ 30s̆ ⱴ῀Ә ̂3.2̃ 20 mL̆ 30 s̆ 30 min̆

30 s̆ ⱴ῀Ә ̂3. 2̃ ┴ ̆4500 rpm 5 min̆ ҉ 0.45 ɛm

̆ ᵬҹ ̆ ԍ 8 №Ȃ 

5.2.2 ֽ̂ ԍ ̃ 

҉ 1 mL ԍ Ҭ̆ⱴ῀ 0.3 mmol/L 

̂3.9̃ 0.5 mL̆ ⱴ῀50 ɛL ԋ ̂3.3̃ ̆ 30 s̆ ԍ 37 Ņ  15 min̆ ⱴ

῀50 ɛL҈Ә ̂3.4̃ ̆ 30 s ̆ 0.45 ɛm ̆ ᵬҹ ֽ̆

ԍ Ȃ 

5.3 ‰ ↓ └  

5.3.1 ‰ ↓ └  

0.5 ĝ ⌠ 0.001 g̃̆ ԍ 25 mLΐ Ҭ̆№≢ⱴ῀ ‰ ↓

̂5.1̃ 50 ɛL̆ ñ5.2.1 ò ╠ ̆ ҹ1ɛg /gȁ2.5ɛg /gȁ5ɛg /gȁ

10ɛg /gȁ30ɛg /gȁ50 ɛg /g ‰ ↓ ̆ ԍ 8

№̂ ‰ ҍ ѿ Ȃ̃ 

5.3.2 ‰ ↓ └  

҉ ‰ ↓ ̂5.3.1̃ 1mLԍ Ҭ̆ⱴ῀ 0.3 mmol/L 

̂3.9̃ 0.5 mL̆ ⱴ῀50 ɛL ԋ ̆ 30 s̆ ԍ 37 Ņ  15 min̆

ⱴ῀50 ɛL҈Ә ̆ 30 s ̆ 0.45 ɛm ̆ ҹ1ɛg /gȁ2.5ɛg /gȁ5ɛg 

/gȁ10ɛg /gȁ30ɛg /gȁ50 ɛg /g ‰ ↓ ֽ̆ ԍ Ȃ 

ת 5.4 ᴆ 

5.4.1 ᴆ 
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̔C8 ̂100mm×2.1mm×3.5mm̃̆ ̕ 

ꜚ ̔ 

/min V̂ ꜚ Ã/% V̂ ꜚ B̃/% 

0.0 85 15 

1.0 85 15 

2.0 55 45 

4.0 40 60 

4.8 20 80 

5.0 85 15 

9.0 85 15 

̔0.4 mL/min̕  

̔30 Ņ̕ 

̔2 ɛLȂ 

5.4.2 ᴆ 

̔ ̂ESI ̃̕   

̔ ̕ ῏ 2̕ 

ⱬ̔ 40 psi̕  

̔ 10 L/min̕  

̔ 350 Ņ̕ 

̔ 4000 V̕  

0 ĺ1.5min̔ Ҍ ῀ №ת ̆ 1.5ĺ9 min̔ ῀ №ת Ȃ 

2 Ҏ ῗ  

 №  ̂m/z̃  Frag.(V) ̂m/z̃  CÊ Ṽ 

1  353.0 
130 165.0* 20 

130 215.0 20 

2  531.0 
130 489.0* 50 

130 255.0 40 

3 ᾥ  277.0 
110 165.0* 20 

110 241.0 20 

4  381.0 
130 125.0* 40 

130 193.0 20 

5  417.0 
130 159.0* 40 

130 161.0 30 

6  307.0 
130 238.0* 15 

130 220.0 15 

7  311.0 
90 243.0* 35 

90 165.0 10 

8  222.2 
110 136.1* 25 

110 162.2 30 

9  288.0 
110 117.0* 25 

110 141.0 15 

̔ñ*òҹ Ȃ 

 

5.5 ∞  
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-ұ ∞ ̆ ᴆҊ̆ Ҭ

̆ № Ḡ ҍ ‰ Ҭ №

Ḡ ѿ ̕ Ҭ ү ҍ ‰

ү Ẓ Ҍ 3 ̆↕ ∞ץ Ҭ №Ȃ 

3 ҵ ᾡ ẘ  

ү ̂k  ̃ k>50% 50 %Ó k > 20 % 20 %Ó k >10 % kÒ 10 % 

ᾛ Ẓ  ±20% ±25% ±30% ±50% 

5.6  

5.6.1  

ñ5.4ò -҈ ᴆҊ̆ ‰ ↓ ̂5.3.1̃ №≢

ץ̆ ↓ ҹ ̆ ҹ ̆ ̆ └ ‰ ̆ῒ ῏

ԍ 0.99Ȃ 

ñ5.2.1òҊ ⌠ ̆ ῀ף ‰ ̆ ⌠ № ̆

ñ6òҊῈ ̆ Ҭ 8 № № Ȃ 

5.6.2  

ñ5.4ò -҈ № ᴆҊ̆ ‰ ↓ ̂5.3.2̃ №

≢ ץ̆ ↓ ҹ ̆ ҹ ̆ ̆ └ ‰ ̆ῒ

῏ ԍ 0.99Ȃ 

ñ5.2.2òҊ ⌠ ̆ ῀ף ‰ ̆ ⌠ № ̆

ñ6òҊῈ ̆ Ҭ № Ȃ 

6 ⅎ  

6.1  

ɤ= D×f× r 

    Ҭ̔ɤðð Ҭ 9 № № ̆ɛg/g̕ 

f ðð ̆0.5g/m̂m ð ̆g̃̕ 

rðð׆ ‰ ⌠ № ̆ɛg/g̕ 

D ðð Ṑ ̂Ҍ ↕ҹ 1̃Ȃ 

ᴆҊ ң ṿҌ ṿ 15%Ȃ 

6.2  

ᵞ ҹ 84.7%ĺ113.5%̆ ‰Ẓ ԍ 14.9 %̆ Ҭȁ

ҹ 84.8%ĺ115.1%̆ ‰Ẓ ԍ 13.0%Ȃ 

 

 

 

7  
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5
x10

1

+ESI MRM Frag=130.0V CID@15.0 (307.0 -> 238.0) 

3x10
5

+ESI MRM Frag=130.0V CID@** (531.0 -> 489.0) 

6
x10

1
+ESI MRM Frag=110.0V CID@** (288.0 -> 117.0)

6x10

1

+ESI MRM Frag=90.0V CID@** (311.0 -> 243.0) 

5x10

5

+ESI MRM Frag=110.0V CID@20.0 (277.0 -> 165.0) 

5
x10

2.5

+ESI MRM Frag=130.0V CID@** (381.0 -> 125.0)

4
x10

5

+ESI MRM Frag=130.0V CID@20.0 (353.0 -> 165.0) 

5
x10

1

+ESI MRM Frag=130.0V CID@** (417.0 -> 159.0) 

Acquisition Time (min)
1.6 2.2 2.8 3.4 4 4.6 5.2 5.8 6.4 7 7.6 8.2 8.8

C
o

u
n

ts
1

2

3

4

5

6

7

8

 

1 HPLC- MS/MS  

1̔ ̕2̔ ̕3̔ ̕ 4̔ ̕ 

5̔ᾥ ̕6̔ ̕7̔ ̕ 8̔  

 

5x10

0.5

1

1.5

2
+ MRM (222.20 -> 136.10) 

Acquisition Time (min)
1.6 2.2 2.8 3.4 4 4.6 5.2 5.8 6.4 7 7.6 8.2 8.8

C
o

u
n

ts

9

 

2 HPLC- MS/MS  

9̔  
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2.2 7 ⅎ 

Minocycline hydrochloride and other 6 kinds of components 

1   

ԅ Ҭ 7 № Ȃ 

ԍ Ҭ 7 № Ȃ 

7 № ȁ ȁԋ ȁ ȁ ȁ

Ȃ 

2   

ȁԋ ȁ ȁ ȁ ȁ

268nm ̆ № Ḡץ̆ ᾣ ̆ Ȃ 

№ ₮ ȁ Ҋ ҹ 1g ₮ ᵞ 1Ȃ 

1  ⅎ ₴ ɻ Ґ ɻ ₴ ᵤ  

№  
  

ԋ

     

₮ ̂ng̃  50 50 1 1 1 1 1 

Ҋ ̂ng̃  150 150 3.3 3.3 3.3 3.3 3.3 

₮ ̂mg/g̃  50 50 1 1 1 1 1 

ᵞ ̂mg/g̃  150 150 3.3 3.3 3.3 3.3 3.3 

3  ╛  

̆ ╕ ҹ№ ҉ץ ̆ ҹ GB/T 6682 ѿ Ȃ 

3.1  ̆ Ȃ 

3.2  Ә ̆ Ȃ 

3.3  ̆№ Ȃ 

3.4  ̂0.1mol/L̃ ̔ ᴨ ̂20=1.19g/mL̃ 8.3mLⱴ 1L̆ Ȃ 

3.5  ‰Ữ ̔№≢‰ ȁԋ ȁ ȁ ȁ

ȁ ȁ 0.1ĝ ⌠ 0.0001g̃ ̆ ̂3.1̃ ̂3.4̃ ̆

῀ 100mL Ҭ̆ ┴ ̆ ̆ № ҹ 1.00g/L ‰Ữ Ȃ 

 

4  ᴀ  

ԋ̆ת  4.1 ↓ Ȃ 

4.2  Ȃ  

4.3  Ȃ 

5  ⅎ  

5.1  ‰ ↓ └  

‰ Ҍ ᵣ ‰Ữ ̂3.5̃ ԍ 10mLΐ Ҭ̆ ꜚ ┴ ̆
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Ȃ 

5.2   

1 ĝ ⌠ 0.001 g̃ ԍ 10mLΐ Ҭ̆ⱴ῀ ̂3.1̃ + ̂3.4̃ ̂1+1̃

┴ ̆ ̆ 20minĺ30minȂ 0.45 ɛm ̆ ᵬҹ Ȃ 

5.3  ᴆ 

̔C18 ̂250mm×4.6mm×5mm̃̆ ̕ 

̔268nm̕  

ꜚ ̔0.01mol/L ̂ pH 2.0̃ + +Ә ̂67+11+22̃̆HPLC№

╠̆ 0.45mm ̕ 

̔0.8mL/min̕ 

̔ ̕ 

̔10mLȂ 

5.4   

ñ5.3òᴆҊ̆ ‰ ↓ ̂5.1̃ №≢ ̆ ץ̆ ‰ ↓

ҹ ̆ ҹ ̆ └ ‰ Ȃ 

ñ5.2òҊ ̂ Ҭ № ̆ ꜚ Ȃ̃

Ḡ ᾣ Ȃ ׆̆ ‰ ҉ № Ȃ ñ6ò Ҭ

№ Ȃ 

6  ⅎ  

ɤ= 
r³V 

 
 

m  

    Ҭ̔ɤðð Ҭ 7 № № ̆mg/g̕  

          r ðð׆ ‰ ⌠ № ̆mg/L̕ 

          V ðð ᵣ ̆mL̕ 

          mðð ̆gȂ 

7   

 

1  ‼  

1̔ ̂2.966miñ̕2̔ (3.784min)̕  

3̔ԋ (4.476min)̕ 4̔ (5.064min)̕  

5̔ (8.860min)̕ 6̔ (12.054min)̕ 7̔  (14.531min) 
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2.3 ᶳ 10 ⅎ 

Enoxacin and other 9 kinds of components 

1   

ԅ -ұ Ҭᶭ 10 № Ȃ 

Ҭᶭ 10 № Ȃ 

10 №ҹᶭ ȁ ȁ ȁ ȁ ȁ Ҙ ȁ

ȁ ȁ Ȃ 

2   

̆ -ұ ת ץ̆ ̆

ү ̆ ץ̆ ‰ Ȃ 

₮ ȁ Ҋ ҹ 0.5 g ₮ ȁ ᵞ 1Ȃ 

1 10 ⅎ ₴ ɻ Ґ ɻ ₴ ᵤ  

№  
₮  

̂ng/mL̃  

Ҋ

̂ng/mL̃  

₮  

(ɛg/g) 

ᵞ

(ɛg/g) 

ᶭ  10 20 0.50 1.0 

 4.0 10 0.20 0.50 

 10 20 0.50 1.0 

 10 20 0.50 1.0 

 4.0 10 0.20 0.50 

Ҙ  4.0 20 0.20 1.0 

 1.0 2.0 0.050 0.10 

 2.0 4.0 0.10 0.20 

 4.0 10 0.2 0.50 

 4.0 10 0.2 0.50 

3 ╛  

̆ ╕ ҹ№ ҉ץ ̆ ҹ GB/T 6682 ѿ Ȃ 

3.1ᶭ ȁ ȁ ȁ ȁ ȁ Ҙ ȁ ȁ ȁ

ȁ ‰ ̂ ԍ 98%̃ Ȃ 

3.2 Ә ̆ Ȃ 

3.3 ̆ Ȃ 

3.4 Ȃ 

3.5 40%Ә ̔ 40 mLӘ ̂3.2̃ ԍ 100 mL Ҭ̆ⱴ῀ 1 mL ̆

┴ ̆ Ȃ 

3.6 ̆ 40 g ̂3.4̃ ̆ ԍ 250mL Ҭ̆ⱴ῀ 100 mL ̆

15№ ̆ Ȃ 

3.7 2% ̔ 200mL ԍ 500mL Ҭ̆ⱴ῀ 10mL ̂3.3̃ ̆

┴ ̆ Ȃ 

3.8 ꜚ └̔ 
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ꜚ A̔0.2% Ȃ 

ꜚ B̔Ә ̂ 0.2% Ȃ̃ 

3.9 ‰Ữ ̔ ᶭ ȁ ȁ ȁ ȁ ȁ Ҙ ȁ

ȁ ȁ ȁ ‰ ̂3.1̃ 10 mĝ ⌠ 0. 00001 g̃ ԍ ѿ 10 

mL Ҭ̆ⱴ 40%Ә ̂3.5̃ ᶏ ┴ ̆ ̆ ҹ 1 mg/mL

‰Ữ Ȃ 

4 ᴀ  

4.1 -҈  Ȃת

4.2 Ȃ 

  Ȃת 4.3

4.4 Ȃ 

 Ȃת 4.5

5 ⅎ  

5.1 ‰ ↓ └  

‰Ữ ̂3.9̃ ̆№≢ 40%Ә ̂3.5̃ └ ҹ 10ɛg /mLȁ25ɛg /mLȁ

50ɛg /mLȁ100ɛg /mLȁ200ɛg /mLȁ500 ɛg /mL ‰ ↓ Ȃ 

5.2  

0.5 ĝ ⌠ 0.001 g̃̆ ԍ 25 mLΐ Ҭ ⱴ̆῀ 1 mL ̂3.6̃ ̆

30 s ⱴ῀ 2% ̂3.7̃ 15 mL̆ 10 s ̆ⱴ῀Ә ̂3.2̃ 5mL̆ 30 s̆

30 min̆ ⱴ῀Ә ̂3.2̃ ┴ ̆ 1min̆ 4500 rpm 5min̆ ҉ 0.45 ɛm

̆ ᵬҹ Ȃ 

5.3 ‰ ↓ └  

    0.5 ĝ ⌠ 0.001 g̃̆ ԍ 25 mLΐ Ҭ̆№≢ⱴ῀ ‰ ↓

̂5.1̃ 50 ɛL̆ ñ5.2ò ╠ ̆ ҹ1ɛg/gȁ2.5ɛg/gȁ5ɛg/gȁ10ɛg/gȁ20ɛg/gȁ

50 ɛg/g ‰ ↓ ̂ ‰ ҍ ѿ

Ȃ̃ 

ת 5.4 ᴆ 

5.4.1 ᴆ 

̔ C18 ̂100mm×2.1mm×3.5mm̃̆ Ȃ 

ꜚ ̔ 

/min V̂ ꜚ Ã/% V̂ ꜚ B̃/% 

0.0 90 10 

3.0 90 10 

7.0 70 30 

9.0 20 80 

9.5 90 10 

16.0 90 10 

̔0.4 mL/min̕  

̔30 Ņ̕ 

̔1 ɛLȂ 

5.4.2 ᴆ 

̔ ̂ESI Ȃ̃ 
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ⱬ̔ 40 psiȂ 

̔ 10 L/minȂ  

̔ 350 ŅȂ 

̔ 4000 VȂ 

0 ð 3 min̔ Ҍ ῀ №ת ̆ 3 ð 16 min̔ ῀ №ת Ȃ 

̔ ̕ ῏ 2Ȃ 

2 Ҏ ῗ  

 №  ̂m/z̃  Frag.(V) ̂m/z̃  CÊ V  ̃

1 ᶭ  320.9 
130 233.9* 20 

130 276.9 15 

2  369.9 
150 325.9* 20 

150 268.9 25 

3  361.9 
130 317.9* 20 

130 260.9 30 

4  319.9 
130 275.9* 15 

130 232.9 20 

5  333.9 
130 289.9* 15 

130 232.9 25 

6 Ҙ  331.9 
130 287.9* 15 

130 244.9 20 

7  359.9 
130 315.9* 20 

130 244.9 30 

8  385.9 
130 341.9* 20 

130 298.9 30 

9  399.9 
150 355.9* 20 

150 298.9 30 

10  401.9 
150 357.9* 20 

150 363.9 30 

̔ñ*òҹ Ȃ 

5.5 ∞  

-ұ ∞ ̆ ᴆҊ̆ Ҭ

̆ № Ḡ ҍ ‰ Ҭ №

Ḡ ѿ ̕ Ҭ ү ҍ ‰

ү Ẓ Ҍ 3 ̆↕ ∞ץ Ҭ №Ȃ 

3 ҵ ᾡ ẘ  

ү ̂k  ̃ k>50% 50 %Ó k > 20 % 20 %Ó k >10 % kÒ 10 % 

ᾛ Ẓ  ±20% ±25% ±30% ±50% 

5.6  

ñ5.4ò -҈ ᴆҊ̆ ‰ ↓ ̂5.3̃ №≢ ץ̆

‰ ↓ ҹ ̆ ҹ ̆ └ № ‰ Ȃ 

ñ5.2òҊ ̆ № ῀ף ‰ ⌠ Ҭ №

Ȃ ñ6ò Ҭ № Ȃ 
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6 ⅎ  

6.1  

ɤ=  D×f× r 

Ҭ̔ɤðð Ҭᶭ 10 № № ̆ɛg /g̕ 

f ðð ̆0.5g /m̂m ð ̆g̃̕ 

r ðð׆ ‰ ⌠ № ̆ɛg/g̕ 

D ðð Ṑ ̂Ҍ ↕ҹ 1̃Ȃ 

ᴆҊ ң ṿҌ ṿ 15%Ȃ 

6.2  

ᵞ ҹ 80.7%ð111%̆ ‰Ẓ ԍ 14%̆ Ҭȁ

ҹ 85.3%ð106%̆ ‰Ẓ ԍ 9.4%Ȃ 

7  

4x10
1

+ MRM (320.90 -> 233.90) 

4x10
5

+ MRM (369.90 -> 325.90) 

4
x10

5
+ MRM (361.90 -> 317.90) 

4
x10

2
+ MRM (319.90 -> 275.90) 

4
x10
2.5

+ MRM (333.90 -> 289.90) 

4x10
2

+ MRM (331.90 -> 287.90) 

5
x10

1
+ MRM (359.90 -> 315.90)

4
x10

5
+ MRM (385.90 -> 341.90)

4
x10

5

+ MRM (399.90 -> 355.90) 

4
x10

2

+ MRM (401.90 -> 357.90) 

Acquisition Time (min)
3.5 4.5 5.5 6.5 7.5 8.5 9.5 10.5 11.5 12.5 13.5 14.5 15.5

C
o

u
n

ts
 

1

2

3

4

5

6

7

8

9

10

 

1  ꜘ ‼ HPLC- MS/MS  

 

1̔ᶭ ̕ 2̔ ̕3̔ ̕4̔ ̕5̔ ̕ 

6̔ Ҙ ̕7̔ ̕8̔ ̕9̔ ̕10̔ Ȃ 
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2.4 Ҏ 7 ⅎ 

Estriol and Other 6 kinds of Components 

 

҅   -ԑ ∆   

1    

    ԅ -ԋ ↓ Ҭ ҈ 7 № Ȃ 

ԍ Ҭ ҈ 7 № Ȃ 

7 №ҹ ̆ ҈ ȁ ȁ ȁ ԋ ȁ ҷ ȁ

ҷ ᵣ Ȃ 

2   

̆ №ת ̆ԋ ↓ ̆ Ḡ ᾣ

̆ Ȃ 

№ ₮ ҹ 1g ₮ 1Ȃ 

1  ⅎ ₴ ₴  

№ ҈    ԋ  ҷ  ҷ  ᵣ  

₮ ̆mg 0.02 0.04 0.01 0.02 0.002 0.002 0.003 

₮ ̆mg/g 40 80 20 40 4 4 6 

3  ╛  

̆ ╕ ҹ№ ҉ץ ̆ ҹ GB/T 6682 ѿ Ȃ 

3.1 Ȃ 

3.2 Ȃ 

3.3 Ȃ 

3.4  [ĵ H2SO4̗̃2%]̔ ̂r20̗ 1.84g/mL̃ 2mL̆ ⱴ῀⌠ 98mL Ҭ̆ Ȃ 

3.5 ‰  

3.5.1 ‰ ̔№≢ ȁ ԋ ȁ ҈ ȁ 0.2ĝ ⌠ 0.0001g̃̆

̂3.1̃ ̆ 100mL Ҭ̆ ⌠┴ Ȃ 

3.5.2 ‰ №̔≢ ҷ ȁ ҷ 0.6ĝ ⌠ 0.0001g̃̆ ̂3.1̃

̆ 100mL Ҭ̆ ⌠┴ ̆ └ ҷ ȁ ҷ ҹ 6.00mg/mL

Ȃ 10.0mL 100mL Ҭ̆ ̂3.1̃ ⌠┴ Ȃ 

3.5.3 ‰ ̔ ᵣ 0.6ĝ ⌠ 0.0001g̃̆ ̂3.1̃ ̆ 100mL

Ҭ̆ ⌠┴ ̆ └ 6.00mg/mL Ȃ 10.0mL ԍ 100mL

Ҭ̆ ̂3.1̃ ⌠┴ Ȃ 

3.5.4 ‰Ữ №̔≢ ‰ ̂3.5.1̃ 50.00mL̆ ‰ ̂3.5.2̃ 5.00mL

‰ ̂3.5.3̃ 5.00mL ԍ 100mL Ҭ̆ ̂3.1̃ ⌠┴ ̆ └ 1mL

№≢ 4 1.00mgȁ2 30.0mg 1 30.0mg ‰Ữ Ȃ 

4  ᴀ  
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ԋ̆ת 4.1 ↓ Ȃ 

4.2 Ȃ 

4.3 Ȃ 

5  ⅎ  

5.1 ‰ ↓ └  

‰Ữ ̂3.5.4̃ 0.00mLȁ1.00mLȁ2.00mLȁ5.00mLԍ 10mLΐ Ҭ̆

̂3.1̃ 10mL┴ ̆└ ‰ ↓ Ȃ    

5.2  

5.1.1 ̔ 1gĺ2g( ⌠ 0.001g)ԍ 10mLΐ Ҭ̆ ҉ Ә

╕̆ ̂3.1̃ ⌠ 10mL̆ ᵬҹ Ȃ 

5.1.2 ȁӲ ̔ 1gĺ2g( ⌠ 0.001g)ԍ 100mL Ҭ̆ⱴ῀

̂3.2̃ 50mL̆ ̂3.4̃ 2mL̆ ̆ 100mL№ Ҭ̆ץ ̂3.3̃ 30mL

№҈ ̆ № Ȃ ҉ Ȃ ̂3.1̃ ̆

⌠ 10mLΐ Ҭ̆ ⌠┴ Ȃ ̆ 0.45mm ̆ ᵬҹ

Ȃ 

5.3 ᴆ 

̔C18 ̂250mm×4.6mm×10mm̃̆ ̕ 

ꜚ ̔ + ̂60+40̃̕ 

̔1.3mL/min̕  

̔204nm̂ ̃̆ 245nm̂ ̆ ̃̕  

̔5mLȂ 

5.4  

ñ5.3òᴆҊ̆ ‰ ↓ ̂5.1̃ №≢ ̆ ץ̆ ‰ ↓

ҹ ̆ ҹ ̆ └ ‰ Ȃ 

ñ5.2òҊ ̆ Ḡץ̆ ᾣ ̆ ̆

‰ ⌠ Ҭ Ȃ ñ6ò Ҭ Ȃ 

6ⅎ  

ɤ= 
r×V  

m 

Ҭ̔ɤðð Ҭ ҈ 7 № № ̆mg/g̕  

mðð ̆gȂ 

          rðð׆ ‰ ⌠ № ̆mg/L ̕ 

 Vðð ᵣ ̆mL̕ 

7   
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1 ‼  

1: ҈ (3.735min);2:  (11.485min);  

3: (12.018min);4:  ԋ (13.868min)  

 

2  ‼  

1: ҷ (2.628min);2: ҷ (3.206min);3: ᵣ (4.818min)  

 

 

ԑ   - / ᾩ  

1    

ԅ - / ᾣ Ҭ ҈ 7 №

Ȃ 

ԍ Ҭ ҈ 7 № Ȃ 

7 №ҹ ̆ ҈ ȁ ȁ ȁ ԋ ȁ ҷ ȁ

ҷ ᵣ Ȃ 

2   

̆ №ת ̆ / ᾣ Ḡץ̆ ̆
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Ȃ 

№ ₮ 1g ₮ 2Ȃ 

2  ⅎ ₴ ₴  

№ ҈    ԋ  ҷ  ҷ  ᵣ  

₮ ̆mg 0.05 0.4 0.03 0.035 0.002 0.002 0.004 

₮ ̆mg/g 100 800 60 70 4 4 8 

3  ╛  

    ѿ Ȃ 

4  ᴀ  

̆ת 4.1 ᾣ Ȃ 

4.2 Ȃ 

4.3 Ȃ 

5  ⅎ  

5.1 ‰ ↓ └  

ѿ Ȃ 

5.2  

    ѿ Ȃ 

5.2 ᴆ 

̔C18 ̂250mm×4.6mm×10mm̃̆ ̕ 

ꜚ ̔ + ̂80+20̃̕ 

̔0.6mL/min̕  

̔254nm̂ ̃ 280nm 310nm̂ ᾣ ̃̕     

̔45Ņ̕ 

̔5mLȂ 

5.3  

‰ └ ѿ Ȃ 

    ѿ Ȃ     

6  

    ѿ Ȃ 

7  
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3  ‼  

1̔ ҈ ̕2̔ ̕3̔ ̕4̔ ԋ ̕ 

5̔ ҷ ̕6̔ ҷ ̕7̔ ᵣ  

 

 

Ҏ   -  

1   

ԅ - Ҭ ҈ 7 №Ȃ 

ԍ Ҭ ҈ 7 № Ȃ 

7 №ҹ ̆ ҈ ȁ ȁ ȁ ԋ ȁ ҷ ȁ

ҷ ᵣ Ȃ 

2   

ȁ ȁᶏ C18 ‪ ̆ ҂ Ҁ ̆ -

̂GC-MS̃ № Ȃ 

3  ╛  

̆ ╕ ҹ№ ҉ץ ̆ ҹ GB/T 6682 ѿ Ȃ 

3.1 Ә Ȃ 

3.2 Ә ̆ Ȃ 

3.3 ̆ Ȃ 

3.4 ҂ Ҁ ̂HFBÃ̆ Ȃ 

3.5  7 ‰ ̔ ̂T ȁ̃ ᵣ ̂P̃ ȁ ̂MT ȁ̃ ԋ ̂E2̃ ȁ ҈ ̂E3̃ ȁ

̂E1̃ ȁ ̂DES̃ ̆7 4Ȃ 
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4  ҈  

3.6 ‰  

3.6.1 ‰ ̔№≢ ȁ ԋ ȁ ҈ ȁ 0.1ĝ ⌠ 0.0001g̃̆

̂3.3̃ ̆ 100mL Ҭ̆ ⌠┴ Ȃ 

3.6.2 ‰ №̔≢ ҷ ȁ ҷ 0.1ĝ ⌠ 0.0001g̃̆ ̂3.3̃

̆ 100mL Ҭ̆ ⌠┴ Ȃ 

3.6.3 ‰ ̔ ᵣ 0.1ĝ ⌠ 0.0001g̃̆ ̂3.3̃ ̆ 100mL

Ҭ̆ ⌠┴ Ȃ 

3.6.4 ‰ Ň̔№≢ ‰ ̂3.6.1̃ 5.00mL̆ ‰ ̂3.6.2̃

5.00mL ‰ ̂3.6.3̃ 5.00mL ԍ 500mL Ҭ̆ ̂3.3̃ ⌠┴ Ȃ 

3.6.5 ‰ ň̔ ‰ Ň̂3.6.4̃ 10.0mLԍ 100mL Ҭ̆

̂15.3̃ ⌠┴ Ȃ 

4  ᴀ  

4.1 -  Ȃת

4.2 Ȃ 

4.3 Ȃ 

4.4  Ȃת

4.5 C18 Ȃ  

4.6 Ȃ 

5  ⅎ  

5.1  

1ĝ ⌠ 0.001g̃ ԍ Ҭ̆ Ә ̂3.1̃ 2mL 3 ̆ ̆

ⱴ̆Ә ̂3.2̃ 1mL ̆ ₮ Ῥ̆ Ә ̂3.2̃ 0.5mL ̆ Ә ̂3.2̃

̆ Ȃ ⱴ ̂3.3̃ 0.5mL ⱴ 3.5mL̆ ̆ C18

[ ᾢᶭ ̂3.3̃ 3mL̆ 5mL̆ + ̂1+7̃ 3mLᶭ ]̆ Ә

+ ̂1+4̃ 3mL ̆ ̆ Ә ̂3.2̃ 7mL ̆ ԍ

Ҭ̆ 35Ņ Ҋ ̆ Ȃ 

ת 5.2 ᴆ 

O

CH3

CH3

OH

Testosterone(T)

O

H

H H

COCH3

Progesterone(P)

O

H

H

OH
CH3

Methylteseosterone(M T) Estradial (E2)

OH

HO

CH3

HO

OH

OH

Estriol(E3)

OCH3

HO

H

HH

Estrone(E1)

OH

HO

Diethylstilbestrol (DES)
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5.2.1 ᴆ 

̔DB-5MS ̂30m×0.25mm×0.25mm̃̆ ̕ 

̔270Ņ̕ 

̔Ҍ№ ̕ 

̔ ̆∆ᶏ 120Ņ̂Ḡ 2miñ ץ̆ 20Ņ/min 200Ņ̂Ḡ 2miñ ̆Ῥ

ץ 3Ņ/min 280Ņ̂Ḡ 5miñ ̕ ̔ ̆1.0mL/min̂ ̃̕  

̔1.0mLȂ 

5.2.2 ᴆ 

EI ̔ ₯ 70eV̕  

╕ ̔10min̕  

ᴰ ̔280Ņ̆ 

    ̔ ̂SIM Ȃ̃ 

5.3  

‰ ň̂3.6.5̃ 1.0mL ԍ Ҭ̆ Ҋ Ȃ ѿ

№≢ⱴ҂ Ҁ ̂HFBÃ̂ 3.4̃ 40mL̆ 60Ņ 65min̆ ‛ ̆ ñ5.2ò/

ᴆҊ Ȃ 

6   

6.1  7 ̂ 5 Ȃ̃ 

6.2   

7 ῀ ֟ ̂ 6 Ȃ̃ 

7 ȁ ᵬҹ ̂ 3 Ȃ̃ 

 

 

 

5  ‼  

1̔DES̕ 2̔MT̕3̔T̕4̔E2̕ 5̔E3̕ 6̔E1̕ 7̔P 
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ԑ                                   Ҏ  

 

 

ԑ                                Ҏ  

 

 

 

 

 

 

                                   

 

 

 

 

 

 

ҽ                                ҽ  

 

 

 

 

 

 

 

ᵩ  

6 Ὴ  

 

3  Ḧ  

№  Ḡ ̂miñ ̂m/z̃  

̂DES̃  10.87 341  447  660 

ҷ ̂MT̃ 14.17 369  465  480 

ҷ ̂T̃ 17.96 320  467  680 

ԋ ̂E2̃  18.31 409  451  664 

҈ ̂E3̃  18.69 409  449  663 

̂E1̃  19.24 409  422  466 

ᵣ ̂P̃  22.50 370  425  510 

̔Ҋ⅞ №ҹ№ Ȃ 
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7  ≡  

7.1  ѿҩ Ḡ ҍ ‰ѿ ̆ ңҩ ₮ ̆ңҩ

ҍ ‰ Ҭ ңҩ ṿ <30%Ȃ 

7.2  ₮ ԍת ҈Ṑ̆ ҉ץ ᴆ̆∞ҹ ҍ ‰ Ҭ №Ȃ 
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2.5 7 ⅎ 

Minoxidil  and other 6 kinds of components 

1   

    ԅ -ұ Ҭ 7 № Ȃ 

ԍ Ҭ 7 № Ȃ 

7 №ҹ ȁ ȁ ῤ ȁ ȁ ≠ ȁ ȁ

ᵣ Ȃ 

2   

̆ -ұ ץ̆ ̆

ү ̆ № ץ̆ ‰ Ȃ 

₮ ȁ Ҋ ҹ 1.0 g ₮ ȁ ᵞ 1Ȃ 

1 ⅎ ₴ ɻ Ґ ɻ ₴ ᵤ  

 
₮  

̂ng/mL̃  

 

̂ng/mL̃  

₮  

(ng/g) 

ᵞ  

(ng/g) 

 0.2 0.5 2 5 

 1 2 10 20 

ῤ  1 2 10 20 

 5 10 50 100 

≠  1 2 10 20 

 0.2 0.5 2 5 

ᵣ  0.5 1 5 10 

 

3  ╛  

̆ ╕ ҹ№ ҉ץ ̆ ҹ GB/T 6682 ѿ Ȃ 

3.1 ȁ ȁ ῤ ȁ ȁ ≠ ȁ ȁ ᵣ ‰ Ȃ 

3.2 Ә ̆ Ȃ 

3.3 ̆ Ȃ 

3.4 90%Ә ̔ 10 mL ԍ 100 mL Ҭ̆ⱴӘ ̂3.2̃ ┴ ̆ Ȃ 

3.5 ꜚ └̔ 

ꜚ A̔ 0.2% Ȃ 

ꜚ B̔ ̂ 0.2% Ȃ̃ 

3.5 ‰Ữ ̔ ȁ ȁ ῤ ȁ ȁ ≠ ȁ ȁ

ᵣ ‰ 10 mĝ ⌠ 0.00001g̃ ԍ ѿ 10 mL Ҭ̆ⱴ ̂3.2̃ ᶏ

┴ ̆ ̆ ҹ 1.0mg/mL ‰Ữ Ȃ 

 

4  ᴀ  

4.1 -҈  Ȃת

4.2 Ȃ 

 Ȃת 4.3

4.4 Ȃ 
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 Ȃת 4.5

5  ⅎ  

5.1 ‰ ↓ └  

90%Ә ̂3.4̃ ‰Ữ ̂3.5̃ ̆ ⌠ ҹ 10.0ȁ20.0ȁ50.0ȁ100.0ȁ

200.0ȁ500.0ȁ1000.0ȁ1500.0 ng/mL ‰ ↓ Ȃ 

5.2  

1 ĝ ⌠ 0.001 g̃ ԍ 10 mLΐ Ҭ ⱴ̆῀ 1mL ̆ 30s

ⱴ῀Ә ̆ ┴ ̆ 30 s̆ 30 min̆ 1 min̆ 4500 rpm 5 min̆ ҉

0.45 ɛm ̆ ᵬҹ Ȃ 

ת 5.3 ᴆ 

5.3.1 ᴆ 

̔C18 ̂150mm×2.1mm×3.5mm̃̆ ̆ ῤ ≠ ңҩ

№ ԍ 1.5Ȃ 

ꜚ ̔ 

/min V̂ ꜚ Ã/% V̂ ꜚ B̃/% 

0 95 5 

2 75 25 

4 45 55 

11 20 80 

18 10 90 

̔0.3 mL/min̕  

̔30 Ņ̕ 

̔5 ɛLȂ 

5.3.2 ᴆ 

̔ ̂ESI ̃̕   

̔ ̕ 

ⱬ̔ 40 psi̕   

̔ 8 L/min̕  

̔ 325 Ņ̕ 

̔ 4000 V̕  

0 ĺ3.5 min̔ Ҍ ῀ №ת , 3.5ĺ18 min̔ ῀ №ת Ȃ 

҈ ῏ 2Ȃ 

2  

 №  ̂m/z̃  Frag.(V) ̂m/z̃  CÊ Ṽ 

1  210.0 110 193.2 10 

   110 164.1* 25 

2  363.1 125 327 10 

   125 121* 25 

3 ῤ  341.1 147 107.1* 35 

   165 90.9 65 

4  271.2 105 253.1* 5 

   105 132.8 22 

5 ≠  341.1 147 107.1* 35 

   165 90.9 65 

6  477.1 100 457.2* 5 

   100 439.1 10 
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 №  ̂m/z̃  Frag.(V) ̂m/z̃  CÊ Ṽ 

7 ᵣ  315.2 140 109 25 

   140 97* 23 

̔ñ*òҹ  

5.4  

5.4.1  

-ұ ∞ ̆ ᴆҊ̆ Ҭ №

Ḡ ҍ ‰ Ҭ № Ḡ ѿ ̕ Ҭ

ү ҍ ‰ ү Ẓ Ҍ 3 ̆↕

∞ץ Ҭ №Ȃ 

3  

ү ̂k̃ k>50% 50 %Ó k > 20 % 20 %Ó k >10 % kÒ 10 % 

ᾛ Ẓ  ±20% ±25% ±30% ±50% 

5.4.2  

ñ5.3ò -҈ ᴆҊ̆ ‰ ↓ ̂5.1̃ №≢ ץ̆

№ ‰ ↓ ҹ ̆ ҹ ̆ └ ‰ ̆ῒ ῏ ԍ 0.99Ȃ 

ñ5.2òҊ ̆ № ῀ף ‰ ̆ ̆ ñ6ò Ҭ

№ Ȃ 

 

6 ⅎ  

6.1  

ɤ= 
DĬɟĬV 

 
m×10

3
 

 

Ҭ̔ɤðð Ҭ 7 № № ̆ɛg /g̕ 

D ðð Ṑ ̂Ҍ ↕ҹ 1̃̕  

     r ðð׆ ‰ ⌠ № ̆ng/mL̕  

Vðð ᵣ ̆mL̕ 

     m ðð ̆gȂ 

ᴆҊ ң ṿҌ ṿ 15%Ȃ 

6.2  

ҹ 90.4%ĺ113.0%̆ ‰Ẓ ԍ 8.6%Ȃ 

 

7   
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1

2

3

4

5

6

7

 

1  ‼  

   1̔ ̕2̔ ̕3̔ ῤ ̕4̔ ̕ 

5̔ ≠ ̕6̔ ̕7̔ ᵣ  
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2.6 6-  

6-Methyl coumarin 

 

҅    

1   

ԅ Ҭ 6- Ȃ 

ԍ ȁ Ӳ ȁ Ҭ 6- Ȃ 

2   

̆ №ת ̆ ̆ Ḡ ̆ ̆

ץ ‰ Ȃ ̆ - Ȃ 

6- ₮ ҹ 0.00005µğ Ҋ ҹ 0.00017µgȂ ҹ 1g ̆

₮ ҹ 0.000005%̆ ᵞ ҹ 0.000017%Ȃ 

3  ╛  

̆ ╕ ҹ№ ҉ץ ̆ ҹ GB/T 6682 ѿ Ȃ 

3.1 6- ̆ Ó99.0%Ȃ 

3.2 ̆ Ȃ 

3.3 ԋ ̆№  

3.4 ꜚ └̔ 

ꜚ A̔ Ȃ 

ꜚ B  ̔ ԋ ‖ [c(NaH2PO4)=0.02mol/L̆ pH =3.5]̔ 3.12g ԋ ̆

ⱴ 1000mL̆ pHṿ 3.5Ȃ 

3.5 ‰Ữ Ň̔ 6- 0.1ĝ ⌠ 0.0001g̃ ԍ 100 mL Ҭ ⱴ̆ ̂3.2̃

┴ ̆ ҹ 1.0mg/mL 6- ‰Ữ Ȃ 

3.6 ‰Ữ ň̔ ‰Ữ Ň̂3.5̃ 5mLԍ 50mL Ҭ̆ⱴ ̂3.2̃

┴ ̆ ҹ 100µg/ mL 6- ‰Ữ Ȃ 

4  ᴀ  

̆ת 4.1 Ȃ 

4.2 -  Ȃת

4.3 Ȃ 

4.4 Ȃ 

4.5 Ȃ 

4.6 ̔ Ҍ ԍ 5000r/minȂ 

 

5  ⅎ  

5.1 ‰ ↓ └  



218 

 

6- ‰Ữ ň̂3.6̃ ̆№≢ └ ҹ 0.1µg/mLȁ0.5µg/mLȁ1.0µg/mLȁ

3.0µg/mLȁ5.0µg/mLȁ10.0µg/mL ‰ ↓ Ȃ 

5.2  

1ĝ ⌠ 0.001g̃ ԍ 10mL Ҭ̆ⱴ῀ 5mL ̂3.2̃ ̆ ᶏ ҍ

╕ᾟ№ ̆ 20min̆ ‛ ̆ ̂3.2̃ ┴ ̆

10mL┴ Ҭ̆ץ 5000r/min 5minȂ҉ 0.45ɛm ̆ Ȃ 

5.3 ᴆ 

̔C18 ̂250mm×4.6mm×5mm̃̆ ̕ 

ꜚ ̔ 

/min V̂ ꜚ Ã/ % V̂ ꜚ B̃/ % 

0 55 45 

11 55 45 

12 90 10 

40 90 10 

41 55 45 

50 55 45 

̔1.0mL/min̕  

̔275nm̕  

̔35Ņ̕ 

̔10µLȂ 

5.4  

ñ5.3òᴆҊ̆ ‰ ↓ ̂5.1̃ №≢ ̆ № ץ̆ ‰ ↓

ҹ ̆ ҹ ̆ └ ‰ Ȃ 

ñ5.2ò Ҋ ̆ Ḡ ̆ ̆ ‰ ⌠

Ҭ 6- Ȃ ñ6ò Ҭ 6- Ȃ 

6  ⅎ  

6.1  

ɤ= 
ɟ³V 

×10
-4
 

m 

Ҭ̔ɤ ðð Ҭ 6- № ̆%̕ 

      ɟ ðð׆ ‰ Ҭ ⌠ № ̆µg/mL̕ 

      Vðð ᵣ ̆mL̕ 

      m ðð ̆gȂ 

ᴆҊ ң ṿҌ ṿ 10%Ȃ 

6.2  

ⱴ ‰ 0.001%ĺ0.005% ̆ 92.2%ĺ103.5%Ȃ 

 

 

 

7   
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1 ‼  

6- (9.670min) 

 

 

ԑ    

1    

ԅ Ҭ 6- Ȃ 

ԍ ȁ Ӳ ȁ Ҭ 6- Ȃ 

2   

̆ №ת ̆ ̂FID̃ ̆ Ḡ ̆

ץ̆ ‰ Ȃ ̆ - Ȃ 

6- ₮ ҹ 0.00013µğ Ҋ ҹ 0.0005µgȂ ҹ 1g ̆ ₮

ҹ 0.00013%̆ ᵞ ҹ 0.0005%Ȃ 

3  ╛  

3.16- ̆ Ó99.0%Ȃ 

3.2 ̆ Ȃ 

3.3 ̆ԍ 650Ņ 4h̆ Ữԍ Ҭ Ȃ 

3.4 ‰Ữ Ň̔ 6- 0.1g( ⌠ 0.0001g)ԍ 100 mL Ҭ̆ⱴ ̂3.2̃

┴ ̆ ҹ 1.0mg/mL 6- ‰Ữ Ȃ 

3.5 ‰Ữ ň̔ ‰Ữ Ň̂3.4̃ 5mLԍ 50mL Ҭ̆ⱴ ̂3.2̃

┴ ̆ ҹ 100µg/ mL 6- ‰Ữ Ȃ 

4  ᴀ  

4.1 ̆ת ̂FID Ȃ̃ 

4.2 Ȃ 

4.3 Ȃ 

4.4 Ȃ 

4.5 ̔ Ҍ ԍ 5000r/minȂ 

5  ⅎ  

5.1 ‰ ↓ └  
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6- ‰Ữ ň̂3.5̃ ̆№≢ └ ҹ 0.5µg/mLȁ1.0µg/mLȁ3.0µg/mLȁ

5.0µg/mLȁ10.0µg/mL ‰ ↓ Ȃ 

5.2  

1ĝ ⌠ 0.001g̃ ԍ 10mL Ҭ̆ⱴ῀ 5mL ̂3.2̃ ̆ ᶏ ҍ

╕ᾟ№ ̆ 20min̆ ‛ ̆ ̂3.2̃ ┴ ̆

10mL┴ Ҭ̆ץ 5000r/min 5minȂ҉ 3g ̂3.2̃ ̆ 0.45ɛm

̆ Ȃ 

5.3 ᴆ 

̔HP-5 ̂30m×0.32mm×0.25µm̆ 5%- - ̃̆  ̕

̔∆ 100Ņ̆Ḡ 3min̆ ץ 8Ņ/min 200Ņ̆Ḡ 3min̕  

̔250Ņ̕ 

̔280Ņ̕ 

̔ 1.0mL/min̂ ҹ 99.999%̃̕ 

̔ 30mL/min̕  

ꜛ ̔ 400mL/min̕  

N2 ̔30mL/min̕  

̔Ҍ№ ̕ 

̔1.0µLȂ 

ȁ ȁ ת ̆ ᵬ ת ̆ ᶃ

ᵬ ᴆ̆ᶏ 6- ҍῒז № ῃ№ Ȃ 

5.4  

ñ5.3ò ᴆҊ̆ 6- ‰ ↓ ̂5.1̃ №≢ ̆ № ץ̆

‰ ↓ ҹ ̆ ҹ ̆ └ ‰ Ȃ 

ñ5.2ò Ҋ ̆ Ḡ ̆ ̆ ‰ ⌠

Ҭ 6- Ȃ ñ6ò Ҭ 6- Ȃ 

ѿ ᵠ Ȃ 

6  ⅎ     

6.1         

ɤ= 
ɟ³V 

×10
-4
 

m 

Ҭ̔ 

ɤ ðð Ҭ 6- № ̆%̕ 

ɟ ðð׆ ‰ Ҭ ⌠ № ̆µg/mL̕ 

Vðð ᵣ ̆mL̕ 

m ðð ̆gȂ 

ᴆҊ ң ṿҌ ṿ 10%Ȃ 

 

6.2   

ⱴ ‰ 0.001%ĺ0.005% ῤ̆ 96.3%ĺ

103.5%Ȃ 

 

7   
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2 ‼  

6- (13.728min) 
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A 

Ѓ Є 

6-  

̆ - ץ̆ Ҭ ῒז № 6-

Ȃ ₮ Ḡ ҍ ‰ ѿ ̆ ғ

Ҭ̆ ₮ ̆ғ ү ҍ ‰ ѿ ̆↕ ∞ Ҭ

6- Ȃ 

A.1  ᴆ̔ 

̔HP-5MS ̂30m×0.32mm×0.25µm̆ 5%- - ̃̆

̕ 

̔∆ 100Ņ̆Ḡ 3min̆ ץ 8Ņ/min  200Ņ̆Ḡ 3min̕  

̔250Ņ̕ 

̔280Ņ̕ 

̔ 1.0mL/min̕  

̔EI̕ 

̔70eV̕  

̔ῃ ̕  

̂m/z̃ ̔40ĺ200̕  

̔Ҍ№ ̕ 

̔1.0µLȂ 

 

A.2   

 

A.1 ‼ Ὴ  

6- (12.428min) 

 

 

A.2 ‼  
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A.1   6 -  

 №  CAS  ү  

6-  C10H8O2 92-48-8 160(100)̆ 132(74)̆ 131̂ 51̃  
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2.7 8- 4 ⅎ 

8-methoxypsoralen and other 3 kinds of components 

1  

ԅ Ҭ 8- 4 № Ȃ 

ԍ Ҭ 8- 4 № Ȃ 

4 № 8- ȁ5- ȁ҈ ╠ ῤ Ȃ 

 

2  

̆ №ת ̆ԋ ↓ ̆ Ḡ ᾣ

̆ ץ̆ ‰ Ȃ ̆ - ̂LC-MS/MS̃

Ȃ 

҈ ȁ8- ȁ5- ╠ ῤ ₮ ȁ Ҋ

ҹ 0.5 g ₮ ᵞ 1Ȃ 

1  4 ⅎ ₴ ɻ Ґ ɻ ₴ ᵤ  

№  
₮  

̂ng̃  

Ҋ  

̂ng̃  

₮  

̂ɛg/g̃  

ᵞ  

̂ɛg/g̃  

҈  0.13 0.25 0.26 0.50 

8-  0.13 0.27 0.26 0.54 

5-  0.05 0.26 0.10 0.52 

╠ ῤ  0.15 0.29 0.30 0.58 

3 ╛  

̆ ╕ ҹ№ ҉ץ ̆ ҹ GB/T 6682 ѿ Ȃ 

3.1҈ ̆ Ó99%Ȃ 

3.2 8- ̆ Ó98%Ȃ 

3.3 5- ̆ Ó99%Ȃ 

3.4 ╠ ῤ ̆ Ó99%Ȃ 

3.5 ̆ Ȃ 

3.6 ꜚ └̔ 

ꜚ A̔ Ȃ 

    ꜚ B̔ Ȃ 

3.7 ‰Ữ ̔№≢ ҈ ̂3.1̃ ȁ8- ̂3.2̃ ȁ5-

̂3.3̃ ╠ ῤ ̂3.4̃ 5 mĝ ⌠ 0.00001 g̃ ̆ԍ 5 mL Ҭ̆ⱴ῀ ̂3.5̃

┴ ̆ ҹ 1.0mg/mL ‰Ữ Ȃ ‰Ữ 0.5 mLԍ

1ҩ 50 mL Ҭ̆ⱴ ̂3.5̃ ┴ ̆ ҹ10 ɛg/ mL‰Ữ Ȃ 
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4  ᴀ  

4.1 ԋ̆ת ↓ Ȃ 

4.2 -҈ ұ  Ȃת

4.3 Ȃ 

4.4 Ȃ 

4.5 Ȃ 

4.6 ̂ⱳ Ҍᵞԍ 200W̃ Ȃ 

4.7 ̔ Ҍ ԍ 10000 r/minȂ 

5  ⅎ  

5.1 ‰ ↓ └  

    ‰Ữ ̂3.7̃ №̆≢ └ ҹ0.05 ɛg/ mLȁ0.1 ɛg/ mLȁ0.5 ɛg/ mLȁ1.0 ɛg/ mLȁ

5.0 ɛg/ mLȁ10.0 ɛg/ mL‰ ↓ Ȃ 

5.2   

Ӳ ̔ 0.5 ĝ ⌠ 0.001 g̃ ԍ 10 mLΐ Ҭ̆ⱴ 6 mL ̂3.5̃ ̆

ᶏ ҍ ╕ᾟ№ ̆ 20 min̆ ‛ ̆ⱴ ̂3.5̃ ┴ ̆

10 mLΐ Ҭ̆ץ 12000 r/min 5 min̆ ҉ 0.45 ɛm ̆

ᵬҹ Ȃ 

̔ 0.5 ĝ ⌠ 0.001 g̃ ԍ 10 mLΐ Ҭ̆ⱴ ̂3.5̃ ┴

̆ ̆ ̆ 10 mLΐ Ҭ ץ̆ 12000 r/min 5 min̆ ҉ 0.45 ɛm

̆ ᵬҹ Ȃ 

̔ 0.5 ĝ ⌠ 0.001 g̃ ԍ 10 mLΐ Ҭ̆ⱴ 8 mL ̂3.5̃ ̆ ̆

20 min̆ ‛ ̆ⱴ ̂3.5̃ ┴ ̆ ̆ Ȃ ̆ 10 mL

ΐ Ҭ̆ץ 12000 r/min 5 min̆ ҉ 0.45 ɛm ̆ ᵬҹ Ȃ 

5.3 ᴆ 

̔C18 ̂250mm×4.6mm×5mm̃̆ ̕ 

ꜚ ̔ 

/min V̂ ꜚ Ã/% V̂ ꜚ B̃/% 

0.0 70 30 

15.0 90 10 

16.0 100 0 

19.0 100 0 

20.0 70 30 

̔1.0 mL/min̕  

̔248 nm̕  

̔30Ņ̕ 

̔10 µLȂ 

5.4  

ñ5.3òᴆҊ̆ ‰ ↓ ̂5.1̃ №≢ ̆ № ץ̆ ‰ ↓

ҹ ̆ ҹ ̆ └ № ‰ Ȃ 

ñ5.2òҊ ̆ Ḡ ᾣ ̆ ̆ ‰

⌠ Ҭ № Ȃ ñ6ò Ҭ № Ȃ 
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6 ⅎ  

6.1  

ɤ= 
ɟ³V 

 
m 

Ҭ̔ 

 ɤðð Ҭ 8- 4 № № ̆ɛg/g̕ 

 m ðð ̆g̕ 

 r ðð ׆ ‰ ⌠ № ̆mg/ mL̕  

 V ðð ᵣ ̆mL̕ 

ᴆҊ ң ṿҌ ṿ 10%Ȃ 

6.2  

ᵞ 80%ĺ120%ӊ ̆ ‰Ẓ ԍ 10%

̂n=6̃ ̕ 85%ĺ115%ӊ ̆ ‰Ẓ ԍ 5%

̂n=6̃ Ȃ 

7  

min0 2 4 6 8 10 12

mAU

0

20

40

60

80

100

120

 DAD1 A, Sig=248,4 Ref=off (D:\LC DATA\DATA\HZPIN0826\HZPIN-20110803 2011-08-26 13-34-26\STD-8.D)

 4.
58

3

 5.
73

4

 8.
54

0

 10
.16

6

 

1 ‼  

1:8- ̂4.583miñ̕2:5- ̂5.734miñ̕ 

3:҈ ̂8.540miñ̕4: ╠ ῤ ̂10.166miñ  

 

 

3 

4 

2 

1 
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A 

( )  

8- 4 ⅎ  

Ҭ ̆ - ѿ Ȃ 

- ᴆҊ̆ Ҭ Ḡ ᾣ ҍ ‰

Ҭ №ѿ ̆ ү ҍ ‰ ү Ẓ

Ҍ A.1 ̆↕ ∞ץ Ҭ №Ȃ 

A.1  ҵ ᾡ ẘ  

ү ̂k̃ k>50% 50 %Ó k > 20 % 20 %Ó k >10 % kÒ 10 % 

ᾛ Ẓ  ±20% ±25% ±30% ±50% 

A.1ת ᴆ 

A.1.1 ᴆ 5.3Ȃ 

A.1.2 ᴆ 

̔ ̂ESI ̃̕  

̔ ̕ 

̂IS̃̔ 4500VȂ 

̂CAD ȁ̃ ̂CUR ȁ̃ ̂GS1̃ȁ ꜛ 2̂GS2̃ ҹ ̆ᶏ ╠

ᶏץ ⌠ Ȃ4 № ̂DP̃ ȁ

̂CẼ ṿ ṿ A.2Ȃ ҉ץ ȁ ᴆҊ̆ № ү

A.3Ȃ 

A.2 4 ⅎ ῗ  

 №  ̂m/z̃  DP̂ Ṽ ̂m/z̃  CÊ V  ̃

1 8-  217 40 202̆ 174 30 

2 5-  217 40 202̆ 174 30 

3 ╠ ῤ  271 30 203̆ 69 10 

4 ҈  229 40 173̆ 142 30 

 

A.3 4 ⅎ ҵ  

 № №  ү  

1 8-  C12H8O4 217̂ 47̃ ̆202̂ 100̃ ̆174̂ 75̃  

2 5-  C12H8O4 217̂ 29̃ ̆202̂ 100̃ ̆174̂ 31̃  

3 ╠ ῤ  C16H14O4 271̂ 45̃ ̆203̂ 100̃ ̆69̂ 7̃ 

4 ҈  C14H12O3 229̂ 100̃ ̆173̂ 47̃ ̆142̂ 57̃  
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2.8 4 ⅎ 

Psoralen and other 3 kinds of components 

1  

ԅ Ҭ 4 № Ȃ 

ԍ Ҭ 4 № Ȃ 

4 №ҹ №̆ ȁ ȁ

ԋ Ȃ 

2  

̆ №ת ̆ԋ ↓ ̆ Ḡ ᾣ

̆ ≢ № ȁ ȁ ԋ Ȃ 

ȁ ȁ ԋ ₮ ҹ 0.5 

g ₮ 1Ȃ 

1 4 ⅎ ₴ ₴  

№ ₮ ̂ng̃  ₮ ̂ɛg/g̃  

 0.3 0.6 

 0.3 0.6 

 0.3 0.6 

ԋ  0.3 0.6 

3 ╛  

̆ ╕ ҹ№ ҉ץ ̆ ҹ GB/T 6682 ѿ Ȃ 

3.1 ̆ Ó99%Ȃ 

3.2 ̆ Ó99%Ȃ 

3.3 ̆ Ó98%Ȃ 

3.4 ԋ ̆ Ó99%Ȃ 

3.5 ̆ ≢ Ȃ 

3.6 ̆ Ȃ 

3.7 Ә ̆ Ȃ 

3.8Ә ̆ Ȃ 

3.9Ә Ȃ 

3.10 ꜚ └̔ 

ꜚ A̔Ә Ȃ 

ꜚ B̔0.1%Ә Ȃ 

3.11 ‰ ̔№≢ ̂3.1̃ ȁ ̂3.2̃ ȁ ̂3.3̃ ȁ

ԋ ̂3.4̃ 5 mĝ ⌠ 0.00001 g̃ ԍ 500 mL Ҭ̆ⱴ ̂3.6̃

┴ ̆ ̆ ҹ10 ɛg/mL‰Ữ Ȃ ‰Ữ 0.1 mLԍ 10 mL

Ҭ̆ⱴ ̂3.6̃ ┴ ̆ ̆ ҹ0.1 ɛg/mL‰ Ȃ 

3.12 ‰Ữ ̔ ̂3.5̃ 0.2 ĝ ⌠ 0.0001 g̃ ԍ 50 mL Ҭ̆

ⱴ 30 mL 70%Ә 1h̆ ̆ 100 mL Ҭ̆ⱴ 70%Ә ┴ ̆ ̆
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Ȃ 

4  ᴀ  

4.1 ԋ̆ת ↓ Ȃ 

4.2 Ȃ 

4.3 ̂ⱳ Ҍᵞԍ 200W̃ Ȃ 

4.4 Ȃ 

4.5 ̔ Ҍ ԍ 10000 r/minȂ 

5  ⅎ  

5.1  

Ӳ ̔ 0.5 ĝ ⌠ 0.001 g̃ ԍ 10 mLΐ Ҭ̆ⱴ 6 mL ̂3.6̃ ̆

ᶏ ҍ ╕ᾟ№ ̆ 20 min̆ ̆ⱴ ̂3.6̃ ┴ ̆

̆ 10 mLΐ Ҭ̆ץ 12000 r/min 5 min̆ ҉ 0.45 ɛm ̆

ᵬҹ Ȃ 

̔ 0.5 ĝ ⌠ 0.001 g̃ ԍ 10 mLΐ Ҭ̆ⱴ ̂3.6̃ ┴

̆ ̆ ̆ 10 mLΐ Ҭ ץ̆ 12000 r/min 5 min̆ ҉ 0.45 ɛm

̆ ᵬҹ Ȃ 

̔ 0.5 ĝ ⌠ 0.001 g̃ ԍ 10 mLΐ Ҭ̆ⱴ 8 mL ̂3.6̃ ̆ ̆

20 min̆ ̆ⱴ ̂3.6̃ ┴ ̆ ̆ ̆ ̆ 10 mLΐ

Ҭ̆ץ 12000 r/min 5 min̆ ҉ 0.45 ɛm ̆ ᵬҹ Ȃ 

5.2 ᴆ 

̔C18 ̂100mm×4.6mm×5mm̃̆ ̕ 

ꜚ ̔ 

/min V̂ ꜚ Ã/% V̂ ꜚ B /̃% 

0.0 40 60 

2.0 40 60 

12.0 70 30 

13.0 90 10 

15.0 90 10 

16.0 40 60 

̔1.0 mL/min̕  

̔246 nm̕  

̔30Ņ̕ 

̔10 µLȂ 

5.3  

ñ5.2òᴆҊ̆ ‰ ̂3.11̃ ̆ № ̆ Ḡ

ᾣ ̕ ‰Ữ ̂3.12̃ № ̆ Ḡ

ᾣ Ȃ 

̂5.1̃ ̆ № ̆ Ҭ̆ ҍ №--

ȁ ȁ ԋ Ḡ ₮ ̆

ғΐ ᾣ ̆↕ ץ ≢ № ȁ ȁ

ԋ Ȃ 
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5.4  

   ᴆҊ ң Ḡ Ҍ ±1 minȂ 

5.5  

Ҭ ₮ ̆ ԋ ᵞ

ԍ ₮ ̆ ԋ ѿ Ȃ 

6  

Ҍ Ҭ̆ ȁ ԋ 4

№ Ḡ ‰Ẓ ԍ 5%̂n=6̃ Ȃ 

7  

min0 2 4 6 8 10 12

mAU

0

20

40

60

80

100

120

 DAD1 A, Sig=246,4 Ref=off (D:\LC DATA...5\HZPIN-20110915-BGZHI-SAMPLES 2011-09-15 20-09-04\STD-10UG-ML.D)

 5.
94

3

 6.
31

6

 9.
16

0

 9.
75

5

 

1  ‼  

1: ̂5.943miñ̕ 2: ̂6.316miñ̕  

3: ̂9.160miñ̕ 4: ԋ ̂9.755miñ 

 

min0 2 4 6 8 10 12

mAU

0

50

100

150

200

 DAD1 A, Sig=246,4 Ref=off (D:\LC DATA...ZPIN-20110828-SANDEN-CHUNGAO 2011-09-21 20-48-55\DUIZHAOYAOCAI.D)

 5.
97

8

 6.
35

1

 9.
19

4

 9.
78

8

 

2  ‼  

       1: ̂5.978miñ̕2: ̂6.351miñ̕ 

3: ̂9.194miñ̕4: ԋ ̂9.788miñ  

3 

1 

4 

2 

4 

1 3 

2 
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2.9 4- Ể  

4-Aminoazobenzene and Benzidine 

1   

ԅ ï Ҭ4- Ẽ Ȃ 

ԍ ȁ ȁ Ӳ ȁ Ҭ4- Ẽ

Ȃ 

2   

    - ‖ ̂pH= 9.5̃ Ҭ Ҁ ̆ᶏ -Ҭ

ᾟ ‪ ̆ Ҁ ҹ ̆ ̆ №ת ȁ

̆ Ḡ ү ̆ № ץ̆

Ȃ 

ҹ0.5mg/kgð10mg/kğ4- Ẽ ₮ ҹ0.5 

mg/kğ ᵞ №≢ҹ2.0 mg/kgȁ2.5 mg/kgȂ 

3  ╛  

̆ ╕ ҹ№ ҉ץ ̆ ҹ GB/T 6682 ѿ Ȃ 

3.1 4- Ẽ ̆ Ó99.0%Ȃ 

3.2 ̆ Ó98.5%Ȃ 

3.3 ̆ Ȃ 

3.4 ̆ Ȃ 

3.5 Ҁ ̆ Ȃ 

3.6 Ȃ 

3.7 Ȃ 

3.8 ̔25%Ȃ 

3.9 Ȃ 

3.10 ̔100ð200 ̆ᶏ ╠ 160 Ņ 12 hȂ 

3.11Ҭ ̔100ð200 ̆ᶏ ╠ 180 Ņ 12 hȂ 

3.12 ï ‖ ̔ 13.4 g ȁ 18.5 mL ԍ 250 mL Ҭ̆ⱴ

500 mL ̆ ̆ └ pH=9.5 ‖ Ȃ 

3.13 ‰Ữ ̔ 

3.13.1  4- Ẽ ‰Ữ ̔ 4- Ẽ 10 mĝ ⌠ 0.00001g̃ ԍ 10 mL

Ҭ̆ⱴ῀ ̆ ┴ Ȃ ⌠ Ҭԍ 4ŅḠ Ȃ 

3.13.2  ‰Ữ ̔ 10mĝ ⌠ 0.00001g̃ ԍ 10 mL Ҭ̆ⱴ῀

̆ ┴ Ȃ ⌠ Ҭԍ 4ŅḠ Ȃ 

3.14 ‰Ҭ ̔ ѿ 4- Ẽ ‰Ữ ̆ ҹ

0.1 mg/mL ‰Ҭ Ȃ ⌠ Ҭԍ 4ŅḠ Ȃ 

 

4  ᴀ  

4.1 -  Ȃת

4.2 Ȃ 

4.3 Ȃ 

4.4 Ȃ 
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4.5 Ȃ 

4.6 ̔ῤ 1 cm̆ 10 cmȂ 

4.7 ̔50 mLȂ 

4.8 ̔0.45 ɛm Ȃ 

4.9№ Ȃ 

4.10 K-D ̔30 mLȂ 

5  ⅎ  

5.1 ‰ ↓ └  

ѿ ‰Ҭ ̂3.14̃ └ ‰ ↓ Ȃ ⌠

Ҭԍ 4ŅḠ Ȃ 

5.2  

0.5 ĝ ⌠0.001 g̃ ԍ50 mL ̂4.7̃ ̆ⱴ῀1.0 mL ï

‖ ̂3.12̃ ̆ ̆ⱴ῀10 mL Ҁ ̆ ԍ45 ŅҊ 15 minȂ

Ҋץ ᵬ̔  

5.2.1  

‛ ̆ⱴ῀ 10 mL ȁ5 g ̆ № ҉ 10 min̆ Ҋ̆ 5 min̆

5 mL҉ ⱴ̆῀ 0.5 g 15 min̆ 30 mL 

K-D ̂4.10̃ Ҭ ̆ Ҭ 8 mL Ҁ №҈

K-D ῤ ̆ Ҁ 1.0 mL̆ 0.45 ɛm̂4.8̃ ̆ᶫ GC-MS Ȃ 

5.2.2 ȁ Ӳ ȁ  

‛ ̆ 5 min̆ ₮҉ ̆ⱴ῀ 0.5 g 15 min̆

30 mL K-D ̂4.10̃ Ҭ 1.0 mL̆ Ҭ 8 mL

№҈ K-D ῤ ̆ ̆ⱴ῀ 0.5 mL

‪Ҋץ ̔ 

800 mg 1200 mgҬ ̂2:3̆ m/m̃̆ᾟ№ ̆ ῀

̆ Ȃᶏ ╠ 4 mL Ҁ ‪ ̆ Ȃ ҉

ïҬ ‪ ̆ 1 mL №ң ̆

Ȃ ̆ 15.0 mL Ҁ ̆ 30 mL K-D ̂4.9̃

̆ ȁ ̆ Ҭ 8 mL Ҁ №҈ K-D ῤ ̆

Ҁ 1.0 mL̆ ᶫ GC-MS Ȃ 

5.3 ᴆ 

    ̔DB-35 MS ̂30 m Ĭ 0.25 mmĬ0.25 ɛm̃̆ ̕ 

̔∆ 70 Ņ̆Ḡ 0.5 min ץ 30 Ņ/min 270 Ņ̆Ḡ 2.0 min̆ Ῥץ

25 Ņ/min 310 Ņ̕ 

̔300Ņ̕ 

̔280Ņ̕ 

̔150 Ņ̕ 

̔230 Ņ̕ 

̔ ̂ Ó99.999%̃̆ ̆ 1.0 mL/min̕  

̔EI̕ 

̔70ev̕  

̔ῃ / ̂Scan/SIM̃ ̕  

̂m/z̃ ̔20ð130̕  

̔№ ̆№ ̔7:1̕  

̔1.0µL̕ 

╕ 3 minȂ 

5.4  
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Ҭ № ̆ ‰ ↓ ̆ᶏ Ҭ4- Ẽ

ṿ ת ῤȂ ṿ ת₮ ̆

Ȃ 

ñ5.3ò ᴆҊ̆ ‰ ↓ Ȃ 1ȁ 2Ҭ Ḡ ȁ

№ ү Ȃ 

 

1  4 - Ể Ḧ  

  Ḡ ̂min  ̃ ̂m/z̃  ү  

1 4- Ẽ  9.31 92, *197, 120, 65 100 : 40 : 33 : 42 

2  9.84 *184, 183, 185, 92 100 : 10 : 14 : 12 

̔ñ*òҹ Ȃ 

 

2  4 - Ể ҵ  

  ᾛ Ẓ  

4- Ẽ  197 ±20% 

 120 ±20% 

 65 ±20% 

 183 ±5% 

 185 ±5% 

 92 ±10% 

̔ᾛ Ẓ ҹ ԍ ү Ẓ Ȃ 

6  ⅎ  

6.1  

6.1.1  

ɤ= 
r ³ V³2 

 
m 

Ҭ̔ ɤ ðð Ҭ 4- Ẽ ̆ ᵝҹ mg /kg̕ 

     r ðð׆ ‰ ⌠ № ̆ ᵝҹ mg /L̕  

     V ðð ᵣ ̆mL̕ 

     m ðð ̆gȂ 

Ḡ ⌠ ԋᵝȂ 

ᴆҊ ң ṿҌ ṿ 15%Ȃ 

6.1.2 ȁ Ӳ ȁ  

ɤ= 
r ³ V 

 
m 

Ҭ̔ ɤ ðð Ҭ 4- Ẽ ̆ ᵝҹ mg /kg̕ 

     r ðð ‰ ⌠ Ҭ № ̆ ᵝҹ mg /L̕  

     Vðð ᵣ ̆mL̕ 

     m ðð ̆gȂ 

Ḡ ⌠ ѿᵝȂ 
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ᴆҊ ң ṿҌ ṿ 15%Ȃ 

6.2  

4- Ẽ 85%ð115%ӊ Ȃ 

 

7   

 

1  ‼  

1̔4- Ẽ ̕2̔  
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2.10 4- Ὶ  

Biphenyl-4-ylamine and its salts 

1   

ԅ -ұ Ҭ4- ῒ Ȃ 

ԍ Ҭ4- ῒ Ȃ  

2   

ȁ ‪ ̆ ╕ ̆

-ұ ת ῤץ̆ Ȃ 

ҹ0.2g ̆ 4- ῒ ₮ ҹ1.0µg/kğ ᵞ ҹ

3.3µg/kgȂ 

3  ╛  

̆ ╕ ҹ№ ҉ץ ̆ ҹGB/T 6682 ѿ Ȃ 

3.1 ̆ Ȃ 

3.2 Ә ̆ Ȃ 

3.3 ̆ Ȃ 

3.4 ̆№ Ȃ 

3.5 Ә ̆№ Ȃ 

3.6 Ȃ 

3.7 HLB ̔500mg/6mLȂ 

3.8 30% ̔ ̂3.1̃ + =30+70Ȃ 

3.9 ̔NH3 25% ð28%Ȃ 

3.10 5% ̔ ̂3.9̃ + = 5+95̆ Ȃ 

3.11 4- ̆ ̘99%Ȃ 

3.12 4- -D9̆ ̘99%Ȃ 

3.13 ‰Ữ ̔ 4- ‰ 10mĝ ⌠0.00001g̃̆ 10mL̆

ԍ-18ŅҊḠ Ȃ 

4  ᴀ  

4.1 -ұ ̆ת ESI Ȃ 

4.2 Ȃ 

4.3 Ȃ 

4.4 ̔ 10000r/min̆ ҹ 10mLȂ 

4.5 ̔0.2 ɛm PTFE Ȃ 

5  ⅎ  

5.1 ‰ ↓ └  

5.1.1 4- ‰ ᵬ ̔ ‰Ữ ̂3.13̃ ̆ └̆ ҹ 1000ng/mL

‰ ̆ԍ-18ŅҊḠ Ȃҳ 50% 5ng/mL ȁ25ng/mL ȁ50ng/mLȁ

125ng/mLȁ250ng/mLȁ500ng/mLȂ 

5.1.2  4- -D9 ῤ ‰ ̔ 50% ῤ ‰ ̆ ⌠ 100 ng/mL 4-

-D9ῤ Ȃ 
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׆ 5.1.3 4- ‰ ᵬ ̂5.1.1̃ Ҭ№≢ 0.5mL ҍ 0.5mL 100 ng/mLῤ

̂5.1.2̃ └̆ ῤ 4- -D9 ҹ 50ng/mL̆ 4- №≢ҹ 2.5 ng/mLȁ12.5 ng/mLȁ

25 ng/mLȁ62.5 ng/mLȁ125 ng/mLȁ250 ng/mL ‰ ↓ Ȃ └

ⱴ ↓ Ȃ 

5.2  

5.2.1 ȁ ȁ  

 0.2ĝ ⌠ 0.0001g̃ ̆ ԍ 10mLΐ Ҭ ⱴ̆῀ 1mL ҹ 100ng/mL

ᵝ 4- ̂5.1.2̃ ,Ῥⱴ῀ 3mL ̂3.6̃ ̆ԍ ҉ᶏ

№ ̆ⱴ῀ 3mLӘ ̂3.2̃̆ᾟ№ ̆ 30min̆ 10000r/min 10min̆ ₮҉

ԍ ѿ 10mL ΐ Ҭ̆Ҋ 3mLӘ ̂3.2̃

ѿ ̆ ң Ә ̆ Ҭⱴ῀ ̂3.4̃2 mL̆ ̆ № ̆ ҉

̆Ῥ Ә ⱴ῀ ̂3.4 2̃ mL̆ ̆ № ̆ ҉ ̆

Ҋ Ә ѿ 10mL ┴ Ҭ̆40Ņ Ҋ ̆Ῥ 30%

̂3.8̃ ȁ 2mL̆ 0.2 ɛm ᵬҹ ҉ Ȃ 

5.2.2 ȁ  

0.2ĝ ⌠ 0.0001g̃ ̆ ԍ 10mLΐ Ҭ ⱴ̆῀ 1mL ҹ 100ng/mL

ᵝ 4- ̂5.1.2̃ ,Ῥⱴ῀ 3mL ̂3.6̃ ̆ԍ ҉ᶏ

№ ̆ⱴ῀ 3mLӘ ̂3.5̃̆ᾟ№ ̆ 30min̆ 10000r/min 10min̆ ₮҉

ԍ ѿ 10mL ΐ Ҭ̆Ҋ 3 mLӘ ̂3.5̃

ѿ ̆ ң Ә ̆ ̆ 30% ̂3.8̃2mL ̆Ῥⱴ

῀ 8mL Ȃ  

HLB ̂3.7̃ ҉ ̆ ᾢ 10mL ȁ10mL

ȁ Ȃ ‪ ẁṕ῀ ̆ ̆ᶭ 10mL

ȁ5mL 10% ̕ ̆ ₮ Ҭ ̆ 10mL 5%

̂3.10̃ ̆ ̆40Ņ Ҋ ̆Ῥ 30%

̂3.8̃ ȁ 2mL̆ 0.2 ɛm ᵬҹ ҉ Ȃ 

5.2.3 ҍ  

0.2ĝ ⌠ 0.0001g̃ ̆ ԍ 10mLΐ Ҭ ⱴ̆῀ 1mL ҹ 100ng/mL

ᵝ 4- ̂5.1.2̃̆Ῥⱴ῀ 3mLӘ ̂3.2̃̆ԍ ҉ᶏ № ̆

ᾟ№ ̆ 30min̆ 10000r/min 10min̆ ҉ ԍ ѿ 10mL ΐ

Ҭ̆Ҋ Ῥ 3 mLӘ ̂3.2̃ ѿ ̆ ң Ә ̆

Ҭⱴ῀ ̂3.4̃2 mL̆ ̆ ̆ № ̆ ҉ ̆Ῥ Ә ⱴ῀

2 mL̆ ̆ ̆ № ̆ ҉ ̆ Ҋ Ә ѿ 10mL ┴

Ҭ 4̆0Ņ Ҋ Ῥ̆ 30% ȁ 2mL̆ 0.2 ɛm

ᵬҹ ҉ Ȃ  

ת 5.3 ᴆ 

5.3.1 ᴆ 

̔C18 ̂100mm×2.1mm×1.7mm̃̆ ̕ 

̔40Ņ̕ 

ꜚ ̔0.3% +Ә =75+25̕  

̔0.5mL/ min̕  

̔2ɛLȂ 

5.3.2 ᴆ 

̔ ̕ 

̔ ̕ 

̔ ̕ 

ⱬ̔45psi̕  

̔3500V̕  

̔325Ņ̕ 

̔5L/min̕ 

̔400Ņ̕ 
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̔12 L/min̕  

̔ ̂MRM̃ 

№ ̔Q1̂ unit̃ Q3̂ unit̃ Ȃ 

1̕ ᾛ 2Ȃ 

 

1  4 - ῚῪ Ḧ ɻ ɻ Ὺ ɻ  

№  
Ḡ  

/min 
  

ῤ

̂Ṽ ̂Ṽ 

4- -D9 1.069 179 *159 150 33 

4-  1.139 170.1 
*152 75 30 

93 75 30 

̔ñ*òҹ  

2  ҵ ᾡ ẘ  

ү ̂k̃ k>50% 50 %Ó k > 20 % 20 %Ó k >10 % kÒ 10 % 

ᾛ Ẓ  ±20% ±25% ±30% ±50% 

 

5.4  

ñ5.3òת ᴆҊ̆ ⱴ ↓ ̂5.1.3̃ №≢ ̆ № ץ̆ ⱴ

ҍῤ ṿҹ ̆ ⱴ ҍῤ ṿҹ ̆ └

‰ Ȃ 

ñ5.2ò Ҋ ̆ ñ6ò Ҭ4- ῒ Ȃ 

6  ⅎ  

ɤ= 
r ³R³ V 

 
m 

Ҭ̔ ɤ ðð Ҭ 4- ῒ ץ̆ 4- ̆µg/kg̕ 

 r ðð 4- ף ᵝ ῤ ̆ng/mL̕  

      R ðð ׆ ‰ ҉ ⌠4- ҍ ᵝ ῤ ṿ̕ 

     Vðð ᵣ ̆mL̕ 

     m ðð ̆gȂ 

ᴆҊ ң ṿҌ ṿ 10%Ȃ 

7   
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1 ‼ ЃMRMЄ  

1̔4- -D9̂1.069miñ̕2̔4- (1.139min) 

 

 

 

2 4- ɻ4- - D9  
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2.11 36 5 ⅎ 

Acid Yellow 36 and other 4 kinds of components 

 

1   

ԅ Ҭ 36 5 № Ȃ 

ԍ ȁ Ҭ 36 5 № Ȃ 

5 № 36(CI 13065)ȁ 53:1 (CI 15585:1)ȁ 5 (CI 

12075)ȁ Ҹ ň(CI 12140) Ҹ Ŋ̂CI 26105̃Ȃ 

2   

̆ №ת ̆ԋ ↓ ̆ Ḡ ᾣ

̆ ץ̆ ‰ Ȃ ̆ - Ȃ 

36ȁ 5ȁ 53:1ȁ Ҹ ň Ҹ Ŋ ₮ ȁ Ҋ ȁ

₮ ᵞ 1Ȃ 

 

1 5 ╛ ₴ ɻ Ґ ɻ ₴ ᵤ  

╕  
₮  

̂ng̃  

Ҋ  

̂ng̃  

₮  

̂ɛg/g̃  

ᵞ  

̂ɛg/g̃  

36 2.0 5.0 3.0 6.0 

5 2.0 5.0 3.0 6.0 

53:1 5.0 8.0 4.0 10.0 

Ҹ ň 2.0 5.0 3.0 6.0 

Ҹ Ŋ 2.0 5.0 3.0 7.0 

3  ╛  

̆ ╕ ҹ№ ҉ץ ̆ ҹ GB/T 6682 ѿ Ȃ 

3.1  Ә ̆ Ȃ 

3.2  ̆ Ȃ 

3.3  ̆ Ȃ 

3.4  ԋ ֒ ̆ Ȃ 

3.5  Ә ̆ Ȃ 

3.6  Ҁ ̆ ҹ 55%Ȃ 

3.7  Ȃ 

3.8  ̆ ҹ 25ð28%Ȃ 

3.9  36̆ Ó99%Ȃ 

3.10  Ҹ Ŋ̆ Ó94%Ȃ 

3.11  Ҹ ň̆ Ó90%Ȃ 

3.12  5̆ Ó97%Ȃ 

3.13  53:1̆ Ó95%Ȃ 

3.14  ꜚ └̔ 
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ꜚ A̔Ә (3.1)Ȃ 

ꜚ B̔ ‖ [10 mmol/L Ҁ ̂3.6̃ ̆10 mmol/L ̂3.7̃ ̆

̂3.8̃ pH 8.2]Ȃ 

3.15  36 ‰Ữ ̔ 36̂ 3.9̃ ‰ 50 mĝ ⌠ 0.0001 g̃ ԍ 100 mL

Ҭ̆ ̂3.2̃ ┴ ̆ ̆ 500 ɛg/ mL‰Ữ Ȃ 

3.16  Ҹ Ŋ ‰Ữ ̔ Ҹ Ŋ̂ 3.10̃ ‰ 50 mĝ ̆ ⌠ 0.0001 

g̃ԍ 100 mL Ҭ̆ ̂3.3̃ Ә ̂3.1̃ ̂ᵣ  1:9̃ ┴

̆ ̆ 500 ɛg/ mL‰Ữ Ȃ 

3.17  Ҹ ň ‰Ữ ̔ Ҹ ň̂ 3.11̃ ‰ 50 mĝ ̆ ⌠ 0.0001 

g̃ԍ 100 mL Ҭ̆ Ә ̂3.1̃ ┴ ̆ ̆ 500 ɛg/ mL‰Ữ

Ȃ 

3.18  5 ‰Ữ ̔ 5̂ 3.12̃ ‰ 25 mĝ ̆ ⌠ 0.0001 

g̃ԍ 100 mL Ҭ̆ ̂3.3̃ ȁԋ ֒ ̂3.4̃ Ә ̂3.1̃ ̂ᵣ

5:1:4̃ ┴ ̆ ̆ 250 ɛg/ mL‰Ữ Ȃ 

3.19  53:1 ‰Ữ ̔ 53:1̂ 3.13̃ ‰ 25 mĝ ̆

⌠ 0.0001 g̃ ԍ 100 mL Ҭ̆ ԋ ֒ ̂3.4̃ Ә ̂3.5̃ ̂ᵣ 2:3̃

┴ ̆ ̆ 250 ɛg/ mL‰Ữ Ȃ 

3.20  ‰Ữ ̔№≢ 36 ‰Ữ ̂3.15 ȁ̃ Ҹ Ŋ ‰Ữ

̂3.16̃ Ҹ ň ‰Ữ ̂3.17̃ 5 mL̆ 5 ‰Ữ ̂3.18̃

53:1 ‰Ữ ̂3.19̃ 10 mL̆ ԍ 50 mL Ҭ̆ Ә ̂3.1̃ ┴ ̆

̆ ҹ50 ɛg/mL‰Ữ Ȃ 

4  ᴀ  

ԋ̆ת  4.1 ↓ Ȃ 

4.2  -ұ  Ȃת

4.3  Ȃ 

4.4  Ȃ 

4.5  Ȃ 

 Ȃת  4.6

4.7  ̔ Ҍ ԍ 10000 rmpȂ 

5  ⅎ  

5.1  ‰ ↓ └  

‰Ữ ̂3.20̃ ̆№≢ └ ҹ0.2 ɛg/ mLȁ0.5 ɛg/ mLȁ2.0 ɛg/ mLȁ10.0 ɛg/ 

mLȁ50.0 ɛg/ mL‰ ↓ Ȃ 

5.2   

5.2.1 ̔ 0.5 ĝ ⌠ 0.001 g̃ ԍ 10 mLΐ Ҭ̆ⱴ ̂3.3̃ ҍӘ

̂3.1̃ ̂ᵣ 1:9̃ ┴ ̆ ̆ ᶏ ҍ ╕ᾟ№ ̆

30 min̆ ̆ ̆ 10 mLΐ Ҭ̆ץ 10000 rpm 5 min̆ ҉

0.45 ɛm ̆ ᵬҹ Ȃ 

5.2.2 ̔ 0.5 ĝ ⌠ 0.001 g̃ ԍ 10 mLΐ Ҭ̆ⱴ ̂3.3̃ ȁԋ

֒ ̂3.4̃ Ә ̂3.1̃ ̂ᵣ 1:1:8̃ ┴ ̆ ̆ 30 min̆

̆҉ 0.45 ɛm ̆ ᵬҹ Ȃ 

5.2.3 ̔ 0.5 ĝ ⌠ 0.001 g̃ ԍ 10 mLΐ Ҭ ⱴ̆ 5ð6 mLӘ ̂3.1̃ ̆
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̆ 30 min̆ ̆ⱴӘ ̂3.1̃ ┴ ̆ ̆ ̆ ̆ 10 

mLΐ Ҭ̆ץ 10000 rpm 5 min̆ ҉ 0.45 ɛm ̆ ᵬҹ

Ȃ 

5.3  ᴆ 

̔C18 ̂250mm×4.6mm×5mm̃̆ ̕ 

ꜚ ̔ 

/min V̂ ꜚ Ã/% V̂ ꜚ B̃/% 

0.00 30 70 

5.00 80 20 

10.00 100 0 

15.00 100 0 

20.00 30 70 

22.00 30 70 

    ̔1.0 mL/min̕  

̔416 nm̂ 36̃ ̕484 nm̂ 5ȁ 53:1ȁ Ҹ ň̃̕ 514 nm̂

Ҹ Ŋ̃̕  

̔30Ņ̕ 

̔10 µLȂ 

5.4   

ñ5.3òᴆҊ̆ ‰ ↓ ̂5.1̃ №≢ ̆ № ץ̆ ‰ ↓

ҹ ̆ ҹ ̆ └ ‰ Ȃ 

ñ5.2òҊ ̆ Ḡ ᾣ ̆ ̆ ‰

⌠ Ҭ ╕ Ȃ ñ6ò Ҭ ╕ Ȃ 

6  ⅎ  

6.1  

ɤ= 
r ³ V 

 
m 

Ҭ̔ɤðð Ҭ 36 5 № № ̆ɛg/g̕ 

 ɟðð ׆ ‰ ⌠ № ̆ɛg/mL̕ 

 V ðð ᵣ ̆mL̕ 

 m ðð ̆gȂ 

ᴆҊ ң ṿҌ ṿ 10%Ȃ 

6.2  

ңҩ Ҭ̆γ 80%ð120%ӊ ̆ ғ RSD

ԍ 10%̂ n=6̃ ̕ 85%ð115%ӊ ̆ ғ RSD

ԍ 5%̂n=6̃ Ȃ 

 

 

 

 

 

 

 

 

 



242 

 

7   
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1 ‼  

1̔ 36̂ 6.990miñ̕2̔ 53:1̂ 7.507miñ̕ 3̔ 5̂10.118miñ̕ 

4̔ Ҹ ň̂13.090miñ̕5̔ Ҹ Ŋ̂17.127miñ  
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A 

Ѓ Є 

36 5 ⅎ  
 

A.1 ᴆҊ̆ ₮ Ḡ - ᾣ ҍ ѿ ̆

ү ҍ ‰ ү Ẓ Ҍ A.1

̆↕ ∞ Ҭ №Ȃ 

 

 A.1 ҵ ᾡ ẘ  

ү ̂k̃ k>50% 50 %Ó k > 20 % 20 %Ó k >10 % kÒ 10 % 

ᾛ Ẓ  ±20% ±25% ±30% ±50% 

 

A.2ת ᴆ̔ 

A.2.1 ᴆ̔ 

̔C18 ̂150mm×2.1mm×3.5mm̃̆ ̕ 

ꜚ ̔ 

  ꜚ A̔Ә  

ꜚ B̔0.1%  

̔ 

/min V̂ ꜚ Ã/% V̂ ꜚ B̃/% 

0.00 78 22 

3.00 78 22 

5.00 95 5 

7.00 95 5 

8.00 78 22 

̔0.3 mL/min̕  

̔30 Ņ̕ 

̔5 µLȂ 

A.2.2 ᴆ̔ 

̔3.5 kV̕  

ԋ ̔5 V̕ 

̔0.5 V̕  

̔150 Ņ̕ 

╕ ̔500 Ņ̕ 

╕ ̔1000 L/hr̕  

̔50 L/hr̕  

ⱬ̔3.2×10
-3 

mbar̕  

ᵞ 1№ ̔13.0̕  

1№ ̔13.0̕  

1̔0.5 V̕  

῀ ̔-2 eV̕  

₮ ̔1 eV̕  

ᵞ 2№ ̔13.0̕  

2№ ̔13.0̕  

2̔0.5 V̕  

ᾣ Ṑ ̔650 V̕  

ᵣ̔ ̕ 
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̔ Ȃ 

҉ץ ȁ ᴆҊ̆5 ╕ Ḡ A.2Ȃ 

A.2  5 ╛ Ḧ  

╕  ̂m/z̃  Ḡ ̂miñ 

5 339.2/156.2̆ 339.2/128.2 2.56 

36 354.2/169.2̆ 354.2/109.2 3.33 

53:1 377.2/221.2̆ 377.2/128.2 4.11 

Ҹ Ŋ 381.4/128.2̆ 381.4/106.2 5.40 

Ҹ ň 277.2/156.2̆ 277.2/128.2 5.96 
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2.12 Ŭ-  

Ŭ-Chlorotoluene 

1  

ԅ ҬŬ- Ȃ 

ԍ Ӳ ҬŬ- Ȃ 

2  

̆ №ת ̆ Ȃ Ḡ ̆

ץ̆ ‰ Ȃ ̆ - ̂GC-MS̃ Ȃ 

Ŭ- ₮ ҹ 0.00054ɛğ Ҋ ҹ0.0018ɛgȂ ҹ 2.0g ̆ ₮

ҹ2.7ɛg/ğ ᵞ ҹ9ɛg/gȂ 

3 ╛  

̆ ╕ ҹ№ ҉ץ ̆ ҹ GB/T 6682 ѿ Ȃ 

3.1  Ŭ- ̆ Ó99%Ȃ 

3.2  ҈ ̆ ,Ȃ 

3.3  ̆ Ȃ 

3.4  Ȃ 

3.5  Ȃ 

3.6  ̔ ̂3.5̃ ̆ ԍ 250mL Ҭ̆ⱴ῀ 100 mL ̆ 15

№ ̆ Ȃ 

3.7  ‰Ữ ̔ Ŭ- ̂3.1̃ 0.1ĝ ⌠ 0.0001g̃ ԍ 100mL Ҭ̆ ҈

(3.2) ┴ ̆ ̆ ҹ 1g/L ‰Ữ Ȃ 

4 ᴀ  

̆ת 4.1 Ȃ 

4.2 - GC-MŜת Ȃ̃ 

4.3 Ȃ 

4.4 Ȃ 

5 ⅎ  

5.1 ‰ ↓ └  

‰Ữ ̂3.7̃ ̆ ҈ (3.2)№≢ ҹ 2.5ɛg/mLȁ12.5ɛg/mLȁ25ɛg/mLȁ

50ɛg/mLȁ100ɛg/mLŬ- ‰ ↓ Ȃ 

5.2  

2ĝ ⌠ 0.001g̃ ԍ 100mLΐ Ҭ̆ⱴ῀ 10mL ̂3.6̃ ̆

ᾟ№ ̆ᶏ № 25mL№ ̆ⱴ 5mL҈ ̂3.2̃ ̆ 30s̆

№ ̆ ҈ ԍ 10mLΐ ̆ ⱴ҈ ̂3.2̃ ѿ ̆

ԋ ҈ ̆ ⱴ҈ ̂3.2̃ ┴ ̆ⱴ῀ ̂3.4̃ ̂
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̆5000r/min 5min̆ ҉ ̃̆ 0.45ɛm ̆ ᵬҹ Ȃ 

5.3  ᴆ 

̔DB-1701P̂ 30mĬ0.32mmĬ0.25ɛm̃̆ ̕ 

̔ (FID)̕ 

̔90Ņ̂10miñ ̆10Ņ/min 250Ņ̂10miñ ̕ 

̔200Ņ̕ 

̔250Ņ̕ 

̔N2̆ ̔1.5mL/min̕  

̔40mL/min̕  

̔400mL/min̕  

̔25mL/min̕  

̔№ ̆№ 5:1̕  

̔1ɛLȂ 

5.4   

ñ5.3òᴆҊ̆ ‰ ↓ ̂5.1̃ №≢ ̆ № ץ̆ ‰

ҹ ̆ ҹ ̆ └ ‰ Ȃ 

ñ5.2òҊ ̆ № ̆ ̆ ‰ ⌠

ҬŬ- Ȃ ñ6 ò ҬŬ- Ȃ 

6 ⅎ  

6.1  

ɤ= 
r ³ V 

 
m 

Ҭ̔ɤ ðð ҬŬ- № ̆ɛg/g̕ 

m ðð ̆g̕ 

ɟ ðð ׆ ‰ Ҭ ⌠ № ̆ɛg/mL̕ 

V ðð ᵣ ̆mL̕ 

ᴆҊ ң ṿҌ ṿ 10%Ȃ 

6.2  

ᵞ 91.9%ð104.5%ӊ ̆ ‰Ẓ ԍ 3.8%̂ n=6̃ ̕

92.6%ð107.8%ӊ ̆ ‰Ẓ ԍ 3.2%̂ n=6̃ Ȃ 

7  

 

1  ‼  

Ŭ- ̂7.340miñ  
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A 

( )  

ä-  

 

Ҭ ̆ - ѿ Ȃ 

ᴆҊ̆ Ҭ ₮ Ḡ ҍ ‰ Ҭ №ѿ ̆

ү ҍ ‰ ү Ẓ Ҍ

A.1 ̆↕ ∞ץ Ҭ №Ȃ Ҭ Ŭ- ̆

҈ ̂3.2̃ └ Ŭ- ҹ 0.2ɛg/mLð12ɛg/mL -

Ȃ 

A. 1  ҵ ᾡ ẘ  

ү ̂k̃ k>50% 50 %Ó k > 20 % 20 %Ó k >10 % kÒ 10 % 

ᾛ Ẓ  ±20% ±25% ±30% ±50% 

A.1ת ᴆ̔ 

A.1.1 ᴆ 

̔VF-1701MŜ 30mĬ0.25mmĬ0.25ɛm̃̆ ̕ 

̔90Ņ̂10miñ ̆10Ņ/min 250Ņ̂10miñ ̕ 

̔200Ņ̕ 

̔ 1.0mL/min̕  

̔№ ̆№ 5:1̕  

̔1ɛLȂ 

A.1.2 ᴆ 

̔ ₯ ̂EĨ̆ ҹ 70eV̕  

̔220Ņ̕ 

ᴰ ̔220Ņ̕ 

╕ ̔4№ ̕ 

̔ ̂SIM̃ ̕Ŭ- ҹ m/z 91ȁ126ȁ65̆ Ҍ

m/z 91ᵬҹץ̆ m/z 91ȁ126ȁ65ᵬҹץ̆ ≢ ̆

ҍm/z 91 ү Ȃ 

҉ץ ȁ ᴆҊ̆Ŭ- A.2Ȃ 

A. 2  ⅎ  

№ №  ү  

Ŭ-  C6H5CH2Cl 91̂ 100̃ ,126̂ 26̃ ,65(13) 

 

A.2  
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A.1  ä-  
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2.13  

Aminocaproic Acid 

1  

ԅ Ҭ Ȃ 

ԍ Ӳ Ҭ Ȃ 

2    

̆ № ̆ Ḡ ᾣ ̆ ץ̆

‰ Ȃ ԍ ̆ - ѿ Ȃ 

₮ ҹ 50ngȁ Ҋ ҹ 150ng̕ ҹ 0.2g ̆ ₮ ҹ

125mg/ğ ᵞ ҹ 400mg/gȂ 

3  ╛  

̆ ╕ ҹ№ ҉ץ ̆ ҹ GB/T 6682 ѿ Ȃ 

3.1  ̆ Ó99%Ȃ 

3.2  ̆ Ȃ 

3.3  ̆ᴨ Ȃ 

3.4  ԋ Ȃ 

3.5  Ȃ 

3.6  ̆ Ȃ 

3.7  ꜚ └̔ 

     ꜚ A̔ Ȃ 

     ꜚ B̔0.1mol/L ԋ ̂ pH 3.0̃ Ȃ 

3.8  ‰Ữ ̔ 0.05ĝ ⌠ 0.0001g̃ ԍ Ҭ̆ⱴ ̆

100mL Ҭ̆ⱴ ┴ ̆ ̆ ҹ 500mg/L ‰Ữ Ȃ 

4  ᴀ  

ԋ̆ת  4.1 ↓ Ȃ 

 Ȃת  4.2

4.3  Ȃ 

4.4  Ȃ 

4.5  Ȃ 

5  ⅎ  

5.1  ‰ ↓ └  

‰Ữ ̂3.8̃ №̆≢ └ ҹ 10mg/Lȁ50mg/Lȁ100mg/Lȁ250mg/L 500mg/L

‰ ↓ Ȃ 

5.2  

0.2ĝ ⌠ 0.0001g̃ ԍ 10mLΐ Ҭ̆ⱴ῀ 0.5mL ̆
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1min̆ ꜚ ┴ ̆ 20min̆ ԍ 5000rpm 5minȂ҉

0.45mm ̆ ᵬҹ Ȃ 

5.3  ᴆ 

    ̔ C18 ̂250mm×4.6mm×5mm̃̆ ̕ 

    ꜚ ̔A̅B̂2̅98̃ ̕ 

    ̔1.0mL/min̕  

̔210nm̕  

̔25Ņ̕ 

̔20mLȂ 

5.4   

ñ5.3òᴆҊ̆ ‰ ↓ ̂5.1̃ ̆ № ץ̆ ‰ ↓

ҹ ̆ ҹ ̆ └ ‰ Ȃ 

ñ5.2òҊ ̆ № ̆ Ḡ ᾣ ̆

̆ ‰ ⌠ Ҭ Ȃ ñ6ò Ҭ Ȃ 

6  ⅎ  

6.1  

ɤ= 
D ³ r ³ V 

×10
-4
 

m 

Ҭ̔ɤðð Ҭ № ̆%̕ 

m ðð ̆g̕ 

r ðð ׆ ‰ ⌠ № ̆mg/L̕ 

V ðð ᵣ ̆mL̕ 

D ðð Ṑ ̂Ҍ ↕ 1 Ȃ̃ 

ᴆҊ ң ṿҌ ṿ 10%Ȃ 

6.2  

ҹ 91%ð113%̆ ‰Ẓ ҹ 0.2%ð4.0%Ȃ 

7   

 

1  ‼  

 

 2 4 6 8 1

0 

mA

U 

-

2 

0 

2 

4 

6 
 

1

0 

1

2 

1

4 
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A 

( )  

 

Ҭ ̆ - ̂LC/MS̃ ѿ Ȃ 

ᴆҊ̆ Ҭ ₮ Ḡ ᾣ ҍ ‰ Ҭ

№ѿ ̆ ү ҍ ‰ ү Ẓ Ҍ

A.1 ̆↕ ∞ץ Ҭ №Ȃ 

A. 1  ҵ ᾡ ẘ  

ү ̂k̃ k>50% 50 %Ó k > 20 % 20 %Ó k >10 % kÒ 10 % 

ᾛ Ẓ  ±20% ±25% ±30% ±50% 

A.1  - ᴆ 

A.1.1 ᴆ 

̔C18̂ 35mm×2.0mmĬ3ɛm̃̆ ̕ 

ꜚ ̔ ̅0.1% =10+90̕  

̔0.2mL/min̕  

ᵣ ̔20ɛLȂ 

A.1.2 ᴆ 

̔ ̂ESI ̃̕  

̔ ̕ 

̂IS̃̔ 4500V̕  

̔35arb̕ ꜛ ̔5arb̕  

̔350Ņ̕ 

̂CẼ ṿ̔35̕  

Ḡ ̔1.03min̕  

̔132.2/114.2 m/zȂ 

 

A.1  ‼ -  

 

A.2  ‼  

           
  

5

0 

 7

0 

8

0 

9

0 

10

0 

 12

0 

13

0 

14
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3
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4
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7
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8
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R

T: 

 

 2 4 6 8 1

0 

1

2 

1

4 

 

0 
5 

1

0 

1

5 

2

0 

2

5 

3

0 

3

5 

4

0 

4

5 

5

0 

5

5 

6

0 

6

5 

7

0 

7

5 

 
8

5 

9

0 

9

5 

10

0 

 

1.0

1 

 

 

 
 

           

 
 
 
std1

00 

 



252 

 

2.14  

Cantharidin 

1   

    ԅ Ҭ Ȃ 

    ԍ Ҭ Ȃ 

2   

    Ҭ ҈ ̆ ̆ת ȂץḠ

ץ̆ Ȃ 

₮ ҹ 0.6nğ Ҋ ҹ 2.0ng̕ ҹ 5g ̆ ₮ ҹ 0.6mg/ğ

ᵞ ҹ 2mg/gȂ 

3  ╛  

̆ ╕ ҹ№ ҉ץ ̆ ҹ GB/T 6682 ѿ Ȃ 

3.1  ̂99.999%̃Ȃ 

3.2  ̂99.999%̃Ȃ 

3.3  ̆ 5Å№ ‪ ‪ Ȃ 

3.4  ҈ ̔ Ȃ 

3.5  Ȃ 

3.6  ‰Ữ ̔ 0.1ĝ ⌠ 0.0001g̃ ԍ҈ Ҭ̆ ԍ 100mL

Ҭ̆Ữ ԍ ҬȂ 

4  ᴀ  

̔ת  4.1 Ȃ 

4.2  Ȃ 

5  ⅎ  

5.1  ‰ └  

‰Ữ ̂3.6̃ 1.00mLԍ 100mL Ҭ̆ ҈ ̆ ҹ 10mg/L

‰ Ȃ 

5.2   

    5 ĝ ⌠ 0.001 g̃ ԍ 25mL№ Ҭ̆ⱴ῀ 5mL Ȃⱴ҈ 5mL

30s № ̂ ̃̆ ԍ┴ Ҭ̆ ⱴ҈ 5mL̆ⱴ῀

̂3.5̃ ̆ Ȃ 

5.3  ᴆ 

    ̔DB-5 ̂30m ³0.25mm̃̆ ̕ 

̔ 230̄ C̆ 250̄ C̆ 6̆0̄ Ĉ 1miñ 1̆0Ņ/min 230̄ Ĉ 10miñ  ̕

ᵣ ̔ 60mL/min̆ 50mL/min̆ 500mL/min̕  

№ ̔50Ϸ1̕ 
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̔1mLȂ 

5.4   

    ľ5.2Ŀ Ҋ Ȃ ̆ ‰ ̂5.1̃

ᵣ ҍ ̆ῒ ҍ ѿ ῤȂ 

6  ⅎ  

w= 
r³V³A1 

m³A0 

Ҭ̔wðð Ҭ ̆mg/g̕  

rðð ‰ Ҭ ̆mg/L̕ 

A1ðð Ҭ ̕ 

A0ðð ‰ Ҭ ̕ 

Vðð ᵣ ̆mL̕ 

mðð ̆gȂ 

7   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1 ‼  

(1) 
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2.15 [ʘ] 

Benzo [ʘ] pyrene 

1   

ԅ Ҭ [ʘ] Ȃ 

ԍ ȁ ȁ Ӳ Ҭ [ʘ] Ȃ 

2   

̆ №ת ̆ Ḡ ̆ ץ̆ ‰

̆ - Ȃ 

[ʘ] ₮ ҹ 0.5pğ Ҋ ҹ 1.6 pg̕ ҹ 0.5 g ̆ ₮ ҹ

0.5mg/kğ ᵞ ҹ 1.6mg/kgȂ 

3  ╛  

̆ ╕ ҹ№ ҉ץ ̆ ҹ GB/T 6682 ѿ Ȃ 

3.1 ̆ Ȃ 

3.2 [ʘ]‰ ̔ ‰ ̆20 ɛg/mLȂ 

4  ᴀ  

̆ת 4.1 ᾣ Ȃ 

4.2 Ȃ 

4.3 Ȃ 

4.4 -  Ȃת

4.5 Ȃ 

5  ⅎ  

5.1 ‰ ↓ └  

[ʘ]‰ (3.2) ҹ0.08ng/mL̆ 0.16ng/mL̆ 0.80ng/mL̆ 4.00ng/mL̆

16.00 ng/mL ‰ ↓ Ȃ 

5.2  

0.5 ĝ ⌠0.001 g̃ ԍ25 mLΐ Ҭ̆ⱴ῀9 mL ̆ ̆

30 min̆ 10 min ₮ ⱬ 15 ‛̆ ⱴ̆ 10 mL̆ Ȃ5000 rpm 5 min̆

҉ 0.45 ɛm Ȃ 

5.3 ᴆ 

̔C18 ̂150mm×3.9mm×5mm̃̆ ̕ 

ꜚ ̔ + ̂90+10̃̕ 

̔1.0 mL/min̕  

̔ 370 nm̆ 406 nm̕  

̔35 Ņ̕ 

̔20 ɛLȂ 

5.4  

ñ5.3òᴆҊ̆ [ʘ]‰ ↓ ̂5.1̃ №≢ ̆ № ץ̆ ‰ ↓

ҹ ̆ ҹ ̆ └ ‰ Ȃ 
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ñ5.2òҊ ̆ Ḡ ̆ ̆ ‰ ⌠

Ҭ [ʘ] Ȃ ñ6ò Ҭ [ʘ] Ȃ 

6  ⅎ  

w= 
r³V 

m 

Ҭ̔ ɤ ðð Ҭ [ʘ] ̆ɛg/kg̕ 

     r ðð׆ ‰ ⌠ № ̆ ng/mL̕  

     Vðð ᵣ ̆mL̕ 

     m ðð ̆gȂ 

   ᴆҊ ң ṿҌ ṿ 10%Ȃ 

7   

E
U

0.00

5.00

10.00

15.00

20.00

№

0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00

 

1 ‼  
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A 

Ѓ Є 

[ĝ]  

 

A.1  ᴆ 

̔HP-5MS ̂30 mĬ0.25 mmĬ0.25 ɛm̃̆ ̕ 

̔80ŅḠ 1 min̆ 15Ņ/min҉ץ ⌠230Ņ̆Ῥ4ץŅ/min҉ ⌠310Ņ̆Ḡ 1 min̕  

̔280Ņ̕ 

ᴰ ̔280Ņ̕ 

Ҍ№ ̕ 

̔ ̆ 1.0 mL/min̕  

̔1ɛLȂ 

 

A.2  ᴆ̔ 

̔EI ̕ 

̔70eV̕  

̂SIM̃ ̆ ̔252̆ 126̆ 113̕  

╕ ̔5minȂ 

ᾛ 1Ȃ 

A.1  [ ĝ] ҵ ᾡ ẘ  

(m/z) ү ̂%̃ 
ᾛ Ẓ

̂%̃ 

252 100  

126 ‰ ү  ± 25% 

113 ‰ ү  ± 30% 

 

- ₮ ҹ0.3 ng/mLȂ [ʘ] ᵞԍ ₮ ↕̆

№ Ȃ 
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2.16 Ҟ  

Acrylamide 

1   

ԅ - ҬҘ Ȃ 

ԍ ҬҘ Ȃ 

2   

̆ - ץ̆ ̆

ү ̆Ҙ ҍῤ Ȃ 

Ҙ ₮ ҹ 0.00005 µğ Ҋ ҹ 0.0002 µg̕ ҹ 0.2g ̆ ₮

ҹ 0.005 mg/kğ ᵞ ҹ 0.025 mg/kgȂ 

3  ╛  

̆ ╕ ҹ№ ҉ץ ̆ ҹ GB/T 6682 ѿ Ȃ 

3.1  Ҙ ̆ ԍ ԍ 99.0%Ȃ 

Ҙף  3.2 ̂2,3,3-D3̃̆ ԍ ԍ 98%Ȃ 

3.3  Ȃ 

3.4  Ә ̆ Ȃ 

3.5  ̆ Ȃ 

3.6  ̔ Ҍ Ҙ ᵬҹ Ȃ 

3.7  Ә ̔ 10mLӘ ̂3.4̃ 100mL Ҭ̆ⱴ ┴ ̆ Ȃ 

3.8  ̔ 0.08ğ 50mL Ҭ̆ⱴ ┴ ̆ ҹ

0.02 mol/L Ȃ 

3.9  ‰Ữ  ̔ Ҙ ‰ ̂3.1̃ 50mĝ ⌠ 0.0001 g̃ 100mL Ҭ̆ⱴ

Ә ̂3.7̃ ᶏ ┴ ̆ ̆ ҹ 0.5g/L Ҙ ‰Ữ Ȃ 

4  ᴀ  

4.1  -҈  Ȃת

4.2  Ȃ 

4.3  Ȃ 

4.4  Ȃ 

4.5  Ȃ 

4.6  Ȃ 

 

5  ⅎ  

5.1  ‰ ↓ └  

5.1.1  Ҙ ‰ ↓  

1 ᵬ̆№≢ ѿ ᵣ Ҙ ‰Ữ ̂3.9̃ 10 mL Ҭ̆ץ

http://www.iciba.com/acrylamide
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Ә ̂3.7̃ ┴ ̆ Ҍ Ҙ ‰ ↓ Ȃ 

5.1.2  ῤ  

Ҙף ‰ 10 mĝ ⌠ 0.00001g̃ 100mL Ҭ̆ⱴӘ ̂3.7̃ ᶏ

┴ ̆ ̆ ҹ 100µg/mL Ҙף Ữ ̆ ף

Ҙ Ữ 1mL 50mL Ҭ̆ⱴӘ ̂3.7̃ ᶏ ┴ ̆ ̆

ҹ 2µg/mL Ҙף ῤ Ȃ 

5.1.3  ⱴ῀Ҙ ‰ ↓  

6ᴍ̆ ᴍ 0.2ĝ ⌠ 0.0001g̃ ԍ 5mL Ҭ̆№≢ⱴ ҹ 2µg/mL

ῤ 50ɛL̆ 30 s̆ Ῥ№≢ⱴҘ ↓ ‰ 50ɛL̆ 30s̕ ⱴ 0.15mL 0.02 

mol/L ̂3.8̃ ̆ 30sȂῬⱴ 2.0mLӘ ̂3.4̃ ̆ 60s ץ̆ 10000rpm

10 min̆ ҉ ̆ ̆ ⱴ 2mL ꜚ ̆ 60s̆ ץ 10000rpm

5min̆ ҉ ̆ 0.45ɛm ̆ ᵬҹ ̆ ̆ᶏ ᾥ

Ҭ Ҙ 0.025µgȁ0.05µgȁ0.25µgȁ1.25µgȁ12.5µgȁ25µgȂ 

5.2   

0.2g ̂ ⌠ 0.0001 g̃ ̆ 5mL Ҭ̆ⱴ ҹ 2µg/mL ῤ

50ɛL̆ 30 s̕ ⱴ 0.15mL 0.02 mol/L ̂3.8̃ ̆ 30s̆ Ῥⱴ 2.0mLӘ

̂3.4̃ ̆ 60s ץ̆ 10000 rpm 10 min̆ ҉ ̆ ̆ ⱴ 2mL

ꜚ ̆ 60s̆ ץ 10000 rpm 5min̆ 0.45ɛm ̆ ᵬҹ

̆ Ȃ 

ת  5.3 ᴆ 

5.3.1  ᴆ  

̔Waters Atlantis T3̂ 100 mmĬ 2.1mm Ĭ3.5ɛm̃̆ ̕ 

ꜚ ̔ +0.1%  = 1.5+98.5̆ 3 min̕  

̔0.3mL/min̕  

̔25 Ņ̕ 

̔5ɛLȂ 

5.3.2  ᴆ  

̔ ̂ESI ̃̕   

̔ ̕ ῏ 2̕ 

ⱬ̔50psi̕   

̔12L/min̕   

̔350Ņ̕ 

̔4000 V̕  

0minð1min̔ Ҍ ῀ №ת , 1minð2.5min̔ ῀ №ת Ȃ 

5.4   

5.4.1   

    - ∞ ̆ ₮ Ḡ ҍ ‰ ѿ ̆

ғ ү ҍ ‰ ү ѿ ̂ 3̃̆ ↕ ∞ץ

Ҭ Ҙ Ȃ 

5.4.2   

    ñ5.3ò№ ᴆҊ̆ ⱴ῀Ҙ ‰ ↓ ̂5.1.3̃ №≢ ῒץ̆ ҹ

̆Ҙ ҍῤ ҹ ̆ ̆ ‰ ̆ῒ ῏

ԍ 0.99Ȃ ñ5.2òҊ 5 ɛL̆ Ҙ ҍῤ ῀ף ‰ ̆

Ҙ ̆ ñ6ò ̆ ₮ ҬҘ Ȃ 
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6 ⅎ  

6.1  

w= 
m1 

m 

Ҭ̔wðð ҬҘ ̆mg/kg̕  

m ðð ̆g̕ 

m1 ðð׆ ‰ ⌠ № ̆mg̕ 

ᴆҊ ң ṿҌ ṿ 15%Ȃ 

6.2  

    ңҩ 85ĺ110%̆ ғ RSD ԍ 8%(n=6)̆

96.6ĺ106%ӊ ̆ ғ RSD ԍ 8%(n=6)Ȃ 

 

1 Ҟ ‼ ∆ ┼ 

 ∆  ᵣ  ᵣ  ‰  

‰ 1 ̂0.5mg/mL̃  2mL 10mL 100µg/mL 

‰ 2 ̂0.5mg/mL̃  1mL 10mL 50µg/mL 

‰ 3 ̂50µg/mL̃ 1mL 10mL 5µg/mL 

‰ 4 ̂5µg/mL̃ 2mL 10mL 1µg/mL 

‰ 5 ̂1µg/mL̃ 2mL 10mL 0.2µg/mL 

‰ 6 ̂1µg/mL̃ 1mL 10mL 0.1µg/mL 

 

2 Ҏ ῗ  

 №  ̂m/z̃  Frag.(V) ̂m/z̃  CÊ Ṽ 

1 Ҙ  72 40 55 8 

Ҙף 2 ̂ῤ  ̃ 75 40 58 8 

 

3 ҵ  

̂m/z̃  ү ̂%̃ ᾛ Ẓ ̂%̃ 

72-55 100  

72-44 ‰ ү  ±50 

72-27 ‰ ү  ±50 
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7   

 

1Ҟ Ὺ ‼  

1̔ῤ ̂1.7miñ ̕2̔Ҙ ̂1.7miñ  

Ҙ  

ῤ  



261 

 

2.17  

Chlormethine 

1   

    ԅ Ҭ Ȃ 

    ԍ Ҭ Ȃ 

2   

Ҭ ᴆҊ ҈ ̆ ̆ת Ȃץ

Ḡ ץ̆ Ȃ 

₮ ҹ 0.3nğ Ҋ ҹ 1.0ng̕ ҹ 5g ₮ ҹ 0.3mg/ğ

ᵞ ҹ 1mg/gȂ 

3  ╛  

̆ ╕ ҹ№ ҉ץ ̆ ҹ GB/T 6682 ѿ Ȃ 

3.1  ̂99.999%̃Ȃ 

3.2  ̂99.999%̃Ȃ 

3.3  ̆ 5Å№ ‪ ‪ Ȃ 

3.4  ҈ ̔  

3.5  Ȃ 

3.6  ̂1mol/L̃̔ ̂r20̗ 1.19g/mL̃ 8.3mL̆ ⱴ 100mLȂ 

3.7  ̂2mol/L̃̔ 8ğ ԍ Ҭ̆ 100mL̆ Ȃ 

3.8  Ȃ 

3.9  ‰Ữ ̔ 0.1ĝ ⌠ 0.0001g̃ ԍ Ҭ̆ ԍ 100mL Ҭ̆

Ữ ԍ ҬȂ 

4  ᴀ  

̆ת  4.1 Ȃ 

4.2  ̆10mLȂ 

4.3  Ȃ 

5  ⅎ  

5.1 ‰ └  

‰Ữ ̂3.9̃ 1.00mLԍ 100mL Ҭ̆ ̆ ҹ 10mg/L

‰ Ȃ 

5.2   

    5 ĝ ⌠ 0.001 g̃ ԍ 25mL№ Ҭ̆ⱴ῀ 5mL̆ Ȃ ̂3.6̃

pHṿ ҈῀Ҋ̆ⱴץ2 ̂3.4̃ 5mL̆ 30s № ̂ ̃̆

ȂῬ ̂3.7̃ Ҭ ̆ⱴ῀ ̂3.8̃ 50mğ ҈ ̂3.4̃

5mL ̆ 30s № ̂ ̃̆ ԍ┴ Ҭ̆ ⱴ҈ 5mL̆

ⱴ῀ ̂3.5̃ ̆ Ȃ ‰ ╠ ҉ Ȃ 
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5.3 ᴆ 

    ̔DB-225 ̂30m ³0.25mm ̃ ̆ ̕ 

̔ 170̄ C̆ 200̄ C̆ 5̆0̄ Ĉ 1miñ 8̆Ņ/min 160̄ Ĉ 10miñ  ̕

ᵣ ̔ 60mL/min̆ 50mL/min̆ 500mL/min̕  

№ ̔1̔50̕  

̔1mLȂ 

5.4   

    ̂5.2̃ Ȃ ̆ ‰ᶏ ᵣ

ҍ ̆ῒ ҍ ѿ ῤȂ 

6  ⅎ  

w= 
r³V³A1 

 
m³A0 

Ҭ̔wðð Ҭ ̆mg/g̕  

rðð ‰ Ҭ ̆mg/L̕ 

A1ðð Ҭ ̕ 

          A0ðð ‰ Ҭ ̕ 

          Vðð ᵣ ̆mL̕ 

          mðð ̆gȂ 

7   

 

 

 

 

 

 

 

 

 

 

 

 

1 ‼  

   

 

 

 

 

(1) 
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ל 2.18 15 ⅎ

Desloratadine and other 14 kinds of components 

1  

ԅ -ұ Ҭ ז 15 № Ȃ 

ԍ ȁ Ӳ Ҭ ז 15 №

Ȃ 

15 № ז ȁ ȁ ȁ ȁ ȁ

ȁ Ҙ ȁ ȁ ӂ ȁ ≠ ȁ ӂ ȁ Ҙ ȁ ז ȁ ȁ

Ȃ 

2  

̆ №ת ̆ ̆ Ḡ ү

ץ̆ № ץ̆ ‰ Ȃ 

15 № ₮ ҹ 1 ng/mL̆ Ҋ ҹ 2 ng/mL̆ ץ 0.2 g

̆ ₮ ҹ 250 ng/ğ Ҋ ҹ 500 ng/gȂ 

3 ╛  

̆ ╕ ҹ№ ҉ץ ̆ ҹ GB/T 6682 ѿ Ȃ 

3.1 ̆ Ȃ 

3.2 ̆ Ȃ 

3.3 ̆ Ȃ 

3.4 - ̔ ̂3.3̃6.3 g ̆ⱴ 1 mL ̂3.2̃̆ⱴ 1000 mL ̆

0.22 гm Ȃ 

3.5 ‰ ̆ AȂ 

3.6 ‰Ữ ̔ 15 № ‰ 10 mĝ ⌠ 0.00001 g̃̆ ԍ 10 mL Ҭ̆

̂3.1̃ Ȃ 

3.7 ‰Ữ ̔ ‰Ữ 25 гL 10 mL Ҭ̆ ̂3.1̃ Ȃ 

4 ᴀ  

4.1 -҈  Ȃת

4.2 Ȃ 

4.3 0.22 гm Ȃ 

4.4 ̆10000 r/minȂ 

4.5 Ȃ 

4.6 Ȃ 

̔ ԍ № № ҩ≢ -҈ ҉ת

̆ ҍῒҬ ת ῏̆ ת

Ȃ 
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5 ⅎ  

5.1 ‰ ↓ └  

‰Ữ ̂3.7̃ ̆ ̂3.1̃ └ ҹ 2ȁ5ȁ10ȁ20ȁ50 ng /mL

↓ ‰ Ȃ ‰ Ȃ 

5.2  

0.2 g ̂ ⌠ 0.0001g̃ ̆ ԍΐ Ҭ̆ⱴ῀ ̂3.1̃40 mL̆

30 s̆ᶏ ҍ ╕ᾟ№ ̆ 20 min̂ ᵬ 20ĺ43KHz̆ 200 W̃̆ ̂3.1̃

50mL̆ ̆ ץ 10000 r/min 5 minȂ ҉ 0.22 ëm ̆ ᵬ

ҹ Ȃ ̂3.1̃ Ȃ 

5.3 ת ᴆ 

5.3.1 ᴆ 

̔C18 ̂150mm×3.0mm×3.0mm̃̆ Ȃ̕ 

ꜚ ̔A̔ - ̂3.4̃̆B̔ ̂3.1̃̆ 1̔ 

1 ꜠ ᶡ 

 ꜚ  

0 min A+B =50+50 

4 min A+B =50+50 

6 min A+B =35+65 

14 min A+B =0+100 

16 min A+B =0+100 

16.1 min A+B =50+50 

20 min A+B =50+50 

 

̔0.4 mL/min̕ 

̔35 Ņ̕ 

̔2 ëL̕ 

̔4 ŅȂ 

5.3.2 ᴆ 

̔ ̂ESI ̃̕  

̔ ̕ ῏ 2̕ 

̔3 L/min̕  

̔15 L/min̕  

╕ ̔250 Ņ̕ 

ⱴ ̔400 Ņ̕ 

̔Ar̆230 kPa̕  

̔4500 V 

2 ῗ  

 №  ̂m/z̃  ̂m/z̃  CÊ Ṽ 

ז 1  311.1 259.1* 22 

   294.1 18 
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 №  ̂m/z̃  ̂m/z̃  CÊ Ṽ 

2  275.1 230.1* 15 

   167.1 42 

3  459.3 135.1* 38 

   218.1 26 

4  256.2 211.1* 14 

   91.1 35 

5  319.1 273.9* 18 

   167.0 43 

6  256.2 167.1* 13 

   165.0 45 

7 Ҙ  285.1 86.2* 20 

   198.0 22 

8  375.2 201.0* 20 

   166.1 39 

9 ӂ  404.2 171.1* 24 

   143.2 29 

10 ≠  389.1 201.0* 20 

   166.1 41 

11 ӂ  438.2 143.1* 31 

   171.1 25 

12 Ҙ  319.1 86.2* 21 

   58.0 41 

ז 13  383.1 337.0* 22 

   267.0 36 

14  472.3 436.3* 26 

   454.3 20 

15  288.2 96.2* 27 

   191.0 27 

*̔ Ȃ 

5.4 ∞  

-ұ ∞ Ȃ ᴆҊ̆ Ҭ

̆ № Ḡ ҍ ‰ Ḡ ѿ

̆ғ ү ҍ ‰ ү

Ẓ Ҍ 3 ̆↕ ∞ץ Ҭ №Ȃ 

 

3 ≡ ҵ ᾡ ẘ  

ү ̂k̃ k>50% 50 %Ó k > 20 % 20 %Ó k >10 % kÒ 10 % 

ᾛ Ẓ  ±20% ±25% ±30% ±50% 

5.5  

ñ5.3òת ᴆҊ̆ ‰ ↓ ̂5.1̃ №≢ ̆ ̆

ץ ‰ ↓ ҹ ̆ ҹ ̆ └ ‰ Ȃ 

ñ5.2òҊ ̆ ̆ ‰ ⌠
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Ҭ № Ȃ ľ6Ŀ Ҭ № Ȃ 

6 ⅎ  

6.1  

w= 
r³V³D 

m 

Ҭ̔÷ĺĺ Ҭ ז 15 № ̆ng/g̕ 

      ðĺĺ׆ ‰ ⌠ № ̆ng/mL̕  

Vĺĺ ᵣ ̆mL̕  

mĺĺ ̆gȂ 

     Dĺĺ Ṑ ̂ ↕ҹ 1̃Ȃ 

ѿ ң ṿҌ ṿ 15 %Ȃ 

6.2  

Ҋ ҹ 76.7%ĺ148.6 %̆ ‰Ẓ ԍ 10.2 %̕

ῒז ҹ 75.7%ĺ119.4 %̆ ‰Ẓ ԍ 9.8 %Ȃ   

7   
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1 ‼ HPLC- MS/MS  

1̔ ז ̂8.609miñ ̕2̔ ̂6.728miñ ̕ 

3̔ ̂8.786miñ ̕4̔ ̂5.764miñ ̕ 

5̔ ̂7.321miñ ̕6̔ ̂6.930miñ ̕ 

7̔ Ҙ ̂8.493miñ ̕8̔ ̂9.240miñ ̕ 

9̔ ӂ ̂10.769miñ ̕10̔ ≠ ̂9.630miñ ̕ 

11̔ ӂ ̂11.189miñ ̕12̔ Ҙ ̂10.063miñ ̕ 

13̔ ז ̂13.063miñ ̕14̔ ̂10.928miñ ̕15̔ ̂8.944miñ  
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A 

A ‼ Ḫ  

 ‰  №   CAS No №   

ז 1  310.83 ů98% 100643-71-8 C19H19ClN2 1.00 

2  390.87 ů98% 113-92-8 C16H19ClN2¥C4H4O4 1.43 

3  458.58 ů98% 68844-77-9 C28H31FN4O 1.00 

4  291.82 ů98% 154-69-8 C16H21N3¥HCl 1.14 

5  435.3 ů98% 980-71-2 C16H19BrN2¥C4H4O4 1.37 

6  291.82 ů98% 247-24-0 C17H21NO¥HCl 1.14 

7 Ҙ  320.89 ů98% 58-33-3 C17H20N2S¥HCl 1.13 

8  447.83 ů95% 2192-20-3 C21H27ClN2O2¥2HCl 1.20 

9 ӂ  403.97 ů98% 58-39-9 C21H26ClN3OS 1.00 

10 ≠  461.82 ů98% 83881-52-1 C21H25ClN2O3¥2HCl 1.19 

11 ӂ  510.44 ů98% 146-56-5 C22H26F3N3OS¥2HCl 1.17 

12 Ҙ  355.33 ů98% 69-09-0 C17H19ClN2S¥HCl 1.12 

ז 13  382.89 ů98% 79794-75-5 C22H23ClN2O2 1.00 

14  471.7 ů98% 50679-08-8 C32H41NO2 1.00 

15  350.88 ů95% 41354-29-4 C21H21N¥HCl¥1.5H2O 1.22 

̔ ‰ ҍ №Ҍ Ȃ 
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2.19 ԑ  

Dioxane 

 

҅  

1   

ԅ - Ҭԋ Ȃ 

ԍ ȁ Ӳ Ҭԋ Ȃ 

2   

Ҭ ⱴ ̆ - ̆ ү ̆

ץ ץ̆ ‰ⱴ῀ Ȃ 

ԋ ₮ ҹ 2 µğ Ҋ ҹ 6 µg̕ ҹ 2.0g ̆ ₮ ҹ 1 µg/ğ

ᵞ ҹ 3 µg/gȂ 

3  ╛  

̆ ╕ ҹ№ ҉ץ ̆ ҹ GB/T 6682 ѿ Ȃ 

3.1  ԋ ̆ ԍ 99%Ȃ 

3.2  ‰Ữ ̔ ԋ 0.1ĝ ⌠ 0.0001g̃̆ 100mL Ҭ̆ └

ҹ 1000µg/mL ‰Ữ Ȃ 

3.3  Ȃ 

4  ᴀ  

̆ת  4.1 ̂MSD Ȃ̃ 

4.2  ̆ Ȃ 

4.3  20mL Ȃ 

4.4  Ȃ 

4.5  Ȃ 

5  ⅎ  

5.1  ‰ ↓ └  

5.1.1 ‰ ↓ ̔ ‰Ữ ̂3.2̃ №≢ ԋ ҹ 0µg /mLȁ4µg /mLȁ

10µg /mLȁ20µg/mLȁ50µg /mLȁ100µg/mL ԋ ‰ ↓ Ȃ 

5.1.2ԋ ‰ ̔ 50µg/mLԋ ‰ 1mL̆ ԍ Ҭ̆ⱴ῀ 1g

̂3.3̃ ̆ⱴ῀ 7mL ̆ ̆ ̆ᵬҹԋ ‰ Ȃ 

5.2   

2ĝ ⌠ 0.001g̃ ̆ ԍ Ҭ̆ⱴ῀ 1g ̂3.3̃ ̆ⱴ῀ 7mL

̆№≢ ⱴ῀ԋ ‰ ↓ ̂5.1.1̃ 1mL̆ ̆ ̆ᵬҹⱴԋ

‰ ↓ Ȃ ԍ Ҭ̆ Ȃ 

ת  5.3 ᴆ 
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5.3.1 ᴆ 

̔70Ņ̕ 

̔150Ņ̕ 

ᴰ ̔200Ņ̕ 

’̔ ̕ 

̔40min̕  

̔1minȂ 

5.3.2 - ᴆ  

̔֜ 5% ̂30m×0.25mm×0.25µm̃ ̆ ̕ 

̔40Ņ̂5miñ  150Ņ̂2miñ ̆ ’

̕ 

̔210Ņ̕ 

- ̔280Ņ̕ 

̔ ̆ ԍ ԍ 99.999%̆ 1.0mL/min̕  

̔EI̕ 

̔70eV̕  

̔ ̂SIM̃̆ ̂m/z̃ 1̕ 

̔№ ̆№ 10:1̕ 

̔1.0mLȂ 

5.4   

5.4.1   

- ת ⱴԋ ‰ ҹ 0µg/mL ̂5.2 ȁ̃ԋ ‰ ̂5.1.2̃

̆ ₮ Ḡ ҍԋ ‰ ѿ ̆ ғ

Ҭ̆ ₮ ̆ ғ ү ҍ ‰ ү

ѿ ̂ 1̃̆ ↕ ∞ץ Ҭ ԋ Ȃ 

1  ҵ  

̂m/z̃  ү ̂%̃ ᾛ Ẓ ̂%̃ 

88 100  

58 ‰ ү  ±20 

43 ‰ ү  ±25 

5.4.2   

ⱴ ‰ ↓ ̂5.2̃№≢ ץ̆ ̂m/z̃ 88ҹ ԋץ̆

ҹ ̆ԋ ‰ⱴ῀ ҹ ̆ ‰ ̆ῒ ῏

ԍ 0.99Ȃ ñ6ò Ҭԋ Ȃ 

6  ⅎ  

6.1  ‰ⱴ῀ Ҭ ԍ ‰  

ⱴ ҹ 0 µg/mL ᵬҹ ̂m̃̆ ̂m̃ ̂Aĩ̆ ⱴ῀

ԋ ‰ ԋ ̂As̃ ҍ 2 Ai ⱴ ̂mĩᵬҹ ‰̂ms̃ ̆

‰ⱴ῀ Ȃ 

6.2   

w̗  
ms 

 
[(As/Ai)-(mi/m)] ³m 

Ҭ̔  w ðð Ҭԋ ̆µg /g̕ 

50Ņ/min  
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msðð ⱴ῀ԋ ‰ ̆µg̕ 

Ai ðð Ҭԋ ̕ 

As ðð ⱴ῀ԋ ‰ Ҭԋ ̕ 

m ðð ̆g̕ 

mi ðð ⱴ῀ԋ ‰ ̆gȂ 

ᴆҊ ң ṿҌ ṿ 10%Ȃ 

6.3  

    ҹ 84.9%ĺ113%̆ ‰Ẓ ԍ 13.3%̂ n=6̃ Ȃ 

7   

(replib) 1,4-Dioxane

40 43 46 49 52 55 58 61 64 67 70 73 76 79 82 85 88 91 94 97 100

 

0

 

50

 

100

42

43

45

46 55

57

58

59
61 69 71

87

88

89

90

O

O

 

1 ‼  

 

1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00
0

500

1000

1500

2000

2500

3000

3500

-->

ү

  88.00 (87.70 ⌠ 88.70): 386.D\DATASIM.MS

 4.270

 

2 ꜘԑ GC- MS Ѓm/z 88Є 

ԋ ̂4.270 miñ 
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ԑ  

1  

ԅ - Ҭԋ Ȃ 

ԍ ȁ Ӳ ₀ Ҭԋ Ȃ 

2  

Ҭ ⱴ ̆ - ̆ ү ̆

ץ ץ̆ ‰ Ȃ 

ԋ ₮ ҹ 2гğ Ҋ ҹ 4гg̕ ҹ 2.0g ̆ ₮ ҹ 1гg/ğ

ᵞ ҹ2гg/gȂ 

3 ╛  

̆ ╕ ҹ№ ҉ץ ̆ ҹ GB/T 6682 ѿ

Ȃ 

3.1 ‰ ̔ԋ ̆ >99.0%Ȃ 

3.2 Ȃ 

3.3 ‰Ữ ̔ ԋ ‰ 0.1ĝ ⌠ 0.0001g̃ ̆ 100mL Ҭ̆ └

ҹ1000гg/mL‰Ữ Ȃ 

3.4 ‰ ↓ ̔ ‰Ữ ̂3.3̃№≢ ԋ ҹ0 ëg/mLȁ4 ëg/mLȁ

10 ëg/mLȁ20 ëg/mLȁ50 ëg/mLȁ100 ëg/mL‰ ↓ Ȃ 

4 ᴀ  

̆ת 4.1 ̂MSD̃Ȃ 

4.2 ̆ Ȃ 

4.3 Ȃ 

 Ȃת 4.4

4.5 ̔20mLȂ 

5 ⅎ  

5.1 ↓ ‰ └  

    2 ĝ ⌠ 0.001g̃6ᴍ̆№≢ⱴ῀ ‰ ↓ ̂3.4̃1.0 mL̆ ԍ

Ҭ ⱴ̆῀ 1g ̂3.2̃̆ ⱴ῀ 7mL ̆ ̆ ̆ ҹ0ëg /gȁ

2ëg /gȁ5ëg /gȁ10ëg /gȁ25ëg /gȁ50 ëg /g↓ ‰ Ȃ 

5.2  

2ĝ ⌠ 0.001g̃̆ ԍ Ҭ̆ⱴ῀ 1g ̂3.2̃̆ ⱴ῀ 8mL ̆

̆ ̆ ԍ Ҭ̆ Ȃ 

Ҭԋ ‰ ̆ ‰

Ȃ 

ת 5.3 ᴆ 

5.3.1 - ᴆ 

̔֜ 5% ̂30m¦0.25mm¦0.25гm̃̆ ̕ 
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̔40Ņ̂8miñ              220Ņ̂ 10miñ ̆ ’

̕ 

̔210Ņ̕ 

- ̔280Ņ̕ 

̔ ̆ ů99.999%̆ 1.0mL/min̕  

̔EI̕ 

̔70eV̕  

̔№ ̆№ 1Ϙ1̕ 

̔1.0mL̕  

̔ ̂SIM̃̆ ̂m/z̃ 1Ȃ 

1  ү  

̔ Ҭ ľ*Ŀ ҹ  

5.3.2 ᴆ 

̔70Ņ̕ 

̔150Ņ̕ 

ᴰ ̔200Ņ̕ 

’̔ ̕ 

̔40min̕  

̔1minȂ 

5.4  

5.4.1  

ľ5.3Ŀ ᴆҊ̆ ̂5.2̃ ̆ ₮ Ḡ ҍԋ

‰ ѿ ̆ ғ ̆ Ҭ ₮ ̆ ғ

ү ҍ ‰ ү ѿ ̂ 1̃̆ ↕ ∞ץ Ҭ ԋ Ȃ 

5.4.2  

ľ5.3Ŀ ᴆҊ̆ ↓ ‰ ̂5.1̃№≢ ̆ № ץ̆ ↓

‰ ҹ ̆ ̂m/z̃ 88 ҹ ̆ └ ‰ ̆ῒ

῏  r> 0.99 Ȃ 

ľ5.2ĿҊ ̆ ̆ ‰ ̆ ⌠ Ҭԋ

Ȃ ľ6Ŀ Ҭԋ Ȃ 

6 ⅎ  

6.1  

w̗  
r ³2.0³ D 

 
m 

 

Ҭ̔÷ ðð Ҭԋ № ̆ëg /g̕ 

r ðð ׆ ‰ ⌠ № ̆ëg/g  ̕

m ðð ̆g̕ 

D ðð Ṑ ̂Ҍ ↕ 1 Ȃ̃ 

̂m/z̃  ү ̂%̃  ᾛ Ẓ ̂%̃  

88* 100  

58 ‰ ү  ¤20 

43 ‰ ү  ¤25 

30Ņ/min  
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ᴆҊ ң ṿҌ ṿ 10%Ȃ 

6.2  

ᵞ ҹ 91.7%ð111.2%̆ ‰Ẓ ԍ 6.0%̕ Ҭ

ҹ 86.9%ð111.2%̆ ‰Ẓ ԍ 7.7%̕ ҹ

93.3%ð102.3%̆ ‰Ẓ ԍ 4.9%Ȃ 

‰Ẓ ԍ 10.4%̂ n=6̃ Ȃ 

7  

(replib) 1,4-Dioxane

40 43 46 49 52 55 58 61 64 67 70 73 76 79 82 85 88 91 94 97 100

 

0

 

50

 

100

42

43

45

46 55

57

58

59
61 69 71

87

88

89

90

O

O

 

1 ‼  

1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00
0

500

1000

1500

2000

2500

3000

3500

-->

ү

  88.00 (87.70 ⌠ 88.70): 386.D\DATASIM.MS

 4.270

 

2 ꜘ GC- MS  Ѓm/z 88Є 

ԑ Ѓ4.270 minЄ 
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2.20 ԑ  

Diethylene glycol 

1   

ԅ Ҙԋ Ҭԋ Ȃ 

ԍ Ҙԋ Ҭԋ Ȃ 

2   

ץ̆ № ̆ Ḡ ̆ ץ̆ ‰

Ȃ - ѿ Ȃ 

ԋ ₮ ҹ 0.3nğ Ҋ ҹ 1ngȂ ҹ 1g ̆ ₮ ҹ 0.003%̆

ᵞ ҹ 0.009%Ȃ 

3  ╛  

̆ ╕ ҹ№ ҉ץ ̆ ҹ GB/T 6682 ѿ Ȃ 

3.1ԋ ̆ Ó99.0%Ȃ 

3.2 Ә Ȃ 

3.3 ‰Ữ ̔ ԋ ̂3.1̃ 10mĝ ⌠ 0.00001g̃ ԍ 100mL Ҭ̆ Ә

̂3.2̃ ┴ Ȃ‰ 10mL ‰ ԍ 50mL Ҭ̆ Ә ̂3.2̃

┴ Ȃ 

4  ᴀ  

̆ת 4.1 Ȃ 

4.2 Ȃ 

4.3 -  Ȃת

5  ⅎ  

5.1 ‰ ↓ └  

ԋ ‰Ữ ̂3.3̃ ̆ Ә ̂3.2̃ └ ҹ1ɛg /mLȁ2ɛg /mLȁ4ɛg /mLȁ

8ɛg /mLȁ10ɛg/mLȁ16ɛg /mLԋ ‰ ↓ Ȃ 

5.2  

1g ̂ ⌠ 0.001 g̃ ԍ 100mL Ҭ̆ⱴ῀ Ә ┴ ̆ Ȃ 

5.3 ᴆ 

̔ Әԋ ̂30m×0.32mm×0.5mm̃̆ ̕ 

̔ ҹ 160Ņ̆ 10min̆ ץ 20Ņ/min 220Ņ̆ 4min̕  

̔230Ņ̕ 

̔250Ņ̕ 

̔N2̆ ̔2.0mL/min̕  

̔40mL/min̕  

̔400mL/min̕  

̔30mL/min̕  
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̔№ ̆№ ̔5:1̕  

̔1.0µLȂ 

̔ ȁ ȁ ת ̆ ᵬ ת ̆

ᶃ ᵬ ᴆ̆ᶏԋ ҍҘԋ Ҭῒז № №  Ȃ҉ץ1.5

5.4  

ñ5.3òᴆҊ̆ ñ5.1ò ‰ ↓ №≢ ̆ № ץ̆ ‰ ↓

ҹ ̆ ҹ ̆ └ ‰ Ȃ 

ñ5.2òҊ ̆ № ̆ Ḡ ̆ ̆

‰ ⌠ Ҭԋ Ȃ ñ6ò Ҭԋ Ȃ 

6  ⅎ  

6.1  

w= 
ɟĬV 

×100 
m×106

 

Ҭ̔ɤ ðð Ҙԋ Ҭԋ № ̆%̕ 

  m ðð ̆g̕ 

  r ðð ׆ ‰ ⌠ԋ ̆mg/ mL̕  

   V ðð ᵣ ̆mLȂ 

ᴆҊ ң ṿҌ ṿ 10%Ȃ  

6.2  

ҹ 90.7% ĺ 103.4%̆ ‰Ẓ ԍ 5.0%̂ n=6̃ Ȃ 

7   

 

1 ‼  

ԑ Ѓ8.638minЄ 
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A 

( )  

ԑ  

̆ - ѿ Ȃ 

A. 1 - ᴆ 

̔̂5%- ̃- ̂30m×0.25mm×0.25mm̃̆ ̕ 

̔ ̔ ҹ 50 Ņ̆ 3№ ץ̆ 20 Ņ/min 220 Ņ̆

3 min̕  

̔250 Ņ̕ 

̔250 Ņ̕ 

̔ 1.0 mL/min̕  

̔EI̕ 

̔70 ev̕  

̔ ̂SIM̃̕ 

̔№ ̆№ ̔5:1̕  

̔1.0 µLȂ 

A. 2  

 

  A.1 ԑ  

ԋ ̂6.217miñ  

 

A.2 ԑ  
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A.1  ԑ  

 45 75 76 

ү ̂k̃ 100% 30% 15% 

ᾛ Ẓ   ±25% ±30% 
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2.21 Ӟ Ӟ  

Ethylene oxide and Methyloxirane 

1  

ԅ Ҭ Ә Ә Ȃ 

ԍ ץ Әԋ ȁ Ҙԋ ҹ Ҭ

Ә Ә Ȃ 

2  

Ҭ Ә Ә ⱴ ₮ ̆

῀ № ̆ Ḡץ̆ ̆ ץ̆

‰ Ȃ 

Ҭ Ә Ә ₮ №≢ҹ0.05 ɛg0.025 ɛğ Ә

Ә Ҋ №≢ҹ0.17 ɛg0.083 ɛgȂ ҹ 2.0g ̆ Ә Ә ₮

№≢ҹ0.025 ɛg/g0.0125 ɛg/ğ Ә Ә ᵞ №≢ҹ0.085 ɛg/g0.042 

ɛg/gȂ 

3 ╛  

̆ ╕ ҹ№ ҉ץ ̆ ҹ GB/T 6682 ѿ Ȃ 

3.1 Ә ‰ ̔ ̆ ů95%Ȃ 

3.2 Ә ‰ ̔ Ó95%Ȃ 

3.3 Ȃ 

3.4 Ә ‰Ữ ̂2.0 mg/mLð6.0 mg/mL̃ : 50 mL ԍ50 mL Ҭ̆‰

̂ ҹM1̆ ᵝҹğ ⌠0.0001g̃ ̆ᶏ Ҭ ῀ Ә ̂3.1̃ ᵣ̆

ᶏῒⱴ῀ 0.1 gð0.3 gӊ ̆ ̆ ̆ ‰ ̂ ҹM2̆ ᵝҹğ

⌠0.0001 g̃ Ȃ Ә ‰Ữ Ĉ 2 1M -M
C=

50 1000³
Ȃ̃ ԍ4Ņ ᾣ

Ữ ̆ ҹԋҩ Ȃ 

3.5 Ә ‰Ữ ̔ 0.05ĝ ⌠0.0001 g̃ Ә ̂3.2̃ ԍ ᾢ

30 mL 50 mL Ҭ̆ ̆ Ȃ Ә ‰Ữ Ȃ

ԍ4Ņ ᾣ Ữ ̆ ҹԋҩ Ȃ 

4 ᴀ  

4.1 ̆ת Ȃ 

4.2 - ̆ת ₯ ̂EĨ 

4.3 Ȃ 

4.4 Ȃ 

 

5 ⅎ  

5.1 ‰ ↓ └  
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5ҩ 5 mL ̆№≢ Ә ̂3.4̃ Ә ‰Ữ ̂3.5̃

̆ᶏӊ№≢ Ә 5 ɛgȁ10 ɛgȁ25 ɛgȁ50 ɛgȁ100 ɛg Ә 2.5 ɛgȁ5 ɛgȁ

12.5 ɛgȁ25 ɛgȁ50 ɛğ 2min̆ ‰ ↓ Ȃ 

5.2  

2 ĝ ⌠ 0.001 g̃ԍ 20 mL Ҭ̆ⱴ῀ 1.0g ̂3.3̃ ᵣ̆ⱴ῀

5.0 mL ̆ⱴ ̆ № ̆ ԍ Ҭ̆ Ȃ 

5.3 ᴆ 

̔70Ņ̕ 

̔30min̕   

̔90Ņ̕ 

ᴰ ̔110Ņ̕ 

̔1 mL̕  

̔6% Ҙ -94%ԋ ̂30 mĬ0.53 mmĬ3.0 ɛm̃̆

̕ 

̔45ŅḠ 5min̆ ץ 50Ņ/min 150Ņ̆Ḡ 1min̕  

̔220Ņ̕ 

̔260Ņ̕ 

̔ ̆ Ó99.999%̕ 

̔1.5 mL/minȂ 

5.4  

ñ5.3òᴆҊ̆ ‰ ↓ ̂5.1̃ №≢ ̆ - № ץ̆

‰ ↓ ҹ ̆ ҹ ̆ └ ‰ Ȃ 

ñ5.2òҊ ̆ Ḡ ̆ ̆ ‰ ⌠

Ҭ Ә Ә Ȃ ñ6ò Ҭ Ә Ә Ȃ  

6 ⅎ  

6.1  

w̗  
m1 

 
m0 

 

Ҭ̔ɤðð Ҭ Ә Ә ̆ ᵝҹɛg/g̕ 

 m1ðð ׆ ‰ ҉ ⌠ № ̆ ᵝҹɛg̕ 

m0ðð ̆ ᵝҹgȂ 

ᴆҊ ң ṿҌ ṿ 10%Ȃ 

6.2  

Ә ҹ85.2%ð104.2%̆ ‰Ẓ ԍ9.33%̂ n=6̃ ̕ Ә

ҹ87.5%ð103.1%̆ ‰Ẓ ԍ8.77%̂ n=6̃ Ȃ 

 



281 

 

7  

  

1 ‼  

1̔ Ә ̂2.500 miñ̕2̔ Ә ̂3.327 miñ  
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A 

( )  

Ӟ ɻ Ӟ  

₮ ̆ - Ȃ 

A.1╠ ľ5.2Ŀ 

A.2 - ᴆ 

̔6% Ҙ -94%ԋ ̂30 mĬ0.32 mmĬ3.0 ɛm̃̆

̕ 

̔45ŅḠ 5min̆ ץ 50Ņ/min 150Ņ̆Ḡ 1minȂ 

̔220Ņ̕ 

̔ ̆ Ó99.999%̆ ̔1.5 mL/min̕  

    ̔ ₯ ̂EĨ̕  

    ̔230Ņ̕ 

    ̔150Ņ̕ 

    ᴰ ̔260Ņ̕ 

    ̔70 eV̕  

    ̔ῃ Ȃ 

A.3 ∞  

- ת Ȃ ̆ Ҭ Ә Ә

Ḡ ҍ ‰ ѿ ̂ ±2.5%ӊῤ̃̆ ғ

Ҭ̆ ₮ ̆ ғ Ҭ ү ҍ ‰

ү ѿ ̂ ү A.1̃̆ ү Ẓ A.2 ̆↕ ∞ץ

Ҭ Ә Ә Ȃ 

A. 1 Ӟ Ӟ ҵ  

A. 2 ҵ ᾡ ẘ  

ү ̂k̃ k>50% 50 %Ó k > 20 % 20 %Ó k >10 % kÒ 10 % 

ᾛ Ẓ  ±20% ±25% ±30% ±50% 

A.4 ₮  

Ә Ә ₮ №≢ҹ0.05 ɛg0.025 ɛgȂ 

A.5  

  

A.1 ‼  

1̔ Ә (2.152 min)̕ 2̔ Ә (2.651 miñ  

  ῒү  

1 Ә  29:44:15 (100:99:65) 

2 Ә  58:43:31(100:69:31) 
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2.22  

Methanol 

 

҅  

1  

ԅ Ҭ Ȃ 

ԍ Ҭ Ȃ 

2  

- ȁ ̆ № ̆ ̆

Ḡ ̆ ץ̆ ‰ Ȃ 

- ̆ ҹ1g ̆ ₮ 20 mg/kğ ᵞ 80mg/kg̕

̆ ҹ2g ̆ ₮ 25 mg/kğ ᵞ 100mg/kg̕ ̆

ҹ10g ̆ ₮ 25mg/kğ ᵞ 100mg/kgȂ 

3 ╛  

̆ ╕ ҹ№ ҉ץ ̆ ҹGB/T6682 ѿ Ȃ 

3.1  ̂99.999%̃  

3.2  ̂99.999%̃  

3.3  ̆ 5Å№ ‪ ‪ Ȃ 

3.4  Ә ̂ ̃̔  1.0 ɛL ῀ ̆ת ₮ ̆ ₮Ȃ 

3.5  75%Ә ̔ Ә ̂3.4̃ 75 mL̆  100 mLȂ 

3.6  ̂ ‰ ̆99.8%̃  

3.7  Ȃ 

4  ᴀ  

̆ת  4.1 ̂FID Ȃ̃ 

4.2  ꜚ Ȃ 

4.3  Ȃ 

4.4  ̔20 mLȂ 

4.5  Ȃ 

4.6  ῃ Ȃ 

5 ⅎ  

5.1 ‰ ↓ └  

5.1.1 ‰  

‰ ̂3.6̃ 1 ĝ ⌠ 0.0001 g̃  ԍ 100 mL Ҭ̆ Ә ̂3.4̃

̆ 10 g/L ‰ Ȃ 

5.1.2 - ‰ ↓  
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‰ ̂5.1.1̃ 0.1ȁ0.2ȁ0.5ȁ1.0ȁ2.0ȁ4.0 mL ԍ 10 ml Ҭ̆ Ә

̂3.4̃ ̆ └ 0.1ȁ0.2ȁ0.5ȁ1.0ȁ2.0ȁ4.0 g/L ‰ ↓ ̆ ‰ ↓ 1.0 mL

№≢ ԍ Ҭ̆ⱴ 75˿ Ә ̂3.5̃ 10.0 mL̆ ̆ ̆ Ȃ 

5.1.3 ‰ ↓  

‰ ̂5.1.1̃ 0.1ȁ0.25ȁ0.50ȁ1.0ȁ2.0 mLԍ 50 mL Ҭ̆ Ә ̂3.4̃

̆ └ 0.02ȁ0.05ȁ0.1ȁ0.2ȁ0.4 g/L ‰ ↓ ̆ ̆ Ȃ 

5.1.4 ‰ ↓  

‰ ̂5.1.1̃ 0.5ȁ1.0ȁ2.0ȁ5.0ȁ10.0 mL ԍ 250 mL Ҭ̆ⱴ 50 mL̆

̂3.7̃  2.0 ğ Ә ̂3.4̃ 35 mL̆ ⱴ ̆ ԍ 50.0 ml Ҭ̆

┴ ̆ⱴ Ә ̂3.4̃ ̆ └  0.1ȁ0.2ȁ0.4ȁ1.0ȁ2.0 g/L ‰ ↓ ̆

̆ Ȃ 

5.2   

5.2.1  -  

1 ĝ ⌠ 0.001 g̃ ԍ ̂4.4̃ Ҭ̆ⱴ 75˿ Ә ̂3.5̃ 10.0 mL̆ ̆

ᵬҹ Ȃ  

5.2.2   

2 ĝ ⌠ 0.001 g̃ ԍ 10 mL┴ Ҭ̆ⱴ Ә ̂3.4̃ ̆ ̆

̆ 15 min̆ 5000 rpm 10 min̆ ҉ 0.45ɛm ̆ᵬҹ Ȃ  

5.2.3   

10 ĝ ⌠ 0.001 g̃ ԍ Ҭ̂4.6̃ ̆ⱴ 50 ml̆ ̂3.7̃ 2.0 ğ

Ә ̂3.4̃ 35 mL̆ ⱴ ̆ ԍ 50.0 mL Ҭ̆ ┴ ̆ⱴ Ә

̂3.4̃ ̆ᵬҹ Ȃ  

ת  5.3 ᴆ 

5.3.1 ᴆ 

    ã  ̔70 Ņ̕ 

    b̃ ̔20 min̕  

c̃ ̔0.03 min̂ 1.2 mL̆ ’ᴨ ̃̕  

d̃ ᴰ ̔100ŅȂ 

5.3.2 ᴆ 

ã  D̔B-WAXETR 3̂0 m × 0.32 mm× 1.00 µm̃̆  ̕

b̃ ̔1.0 mL /min̕ 

c̃ ̔1 µL̂ ȁ ̃̕  

d̃ ̔50 Ņ  
10 Ņ/min

  120 Ņ̂1 miñ  
40 Ņ/min

    230 Ņ̂8 miñ ̕ 

ẽ  ̔№ ̆№ ̔20:1̂ - ̃̕ 50:1̂ ȁ ̃̕  

f̃ ̔230 Ņ̕ 

g̃ ̔250 Ņ̕ 

h̃ 40 mL /min̕ 

ĩ 400 mL /minȂ 

5.4    

5.4.1 ‰  

̆ 5.1 Ҋ ‰ ↓ ̆ ῀ ̆ת 5.3 ᴆ ̆

ץ̆ - ̂g/L̃ᵬ ̆ ⌠ ‰ Ȃ 

5.4.2  

5.2 Ҋ ̆ ῀ ̆ת 5.3 ᴆ ̆ Ḡ

̆ ̆ ‰ ⌠ Ҭ ̆ ñ6ò Ҭ
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Ȃ 

6 ⅎ  

6.1               

w= 
r³V³1000   

m   

 

Ҭ̔    ɤðð Ҭ № ̆mg/kg̕  

ɟðð Ҭ ̆g/L̕ 

V ðð ᵣ ̆mL̕ 

m ðð ̆gȂ 

ᴆҊ ң ṿҌ ṿ 15%Ȃ 

6.2   

- 0.1 g/Lĺ4.0 g/L ῤ̆ ᵞң ҹ 85%ĺ115%̆ RSDÒ5%Ȃ 

0.02 g/Lĺ0.4 g/L ῤ̆ ᵞң ҹ 85%ĺ115%̆ RSDÒ5%Ȃ 

0.1 g/Lĺ2.0 g/L ῤ̆ ᵞң ҹ 85%ĺ115%̆ RSDÒ5%Ȃ 

7  

 

 

 

1 ‼  
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ԑ  

1   

ԅ Ҭ Ȃ 

ԍ Ә Ҙ Ҭ Ȃ 

2   

̂ ̇ ̃ ץ̆ Ȃ 

₮ ҹ 15mg/kğ ᵞ ҹ 50mg/kgȂ 

3  ╛  

̆ ╕ ҹ№ ҉ץ ̆ ҹ GB/T 6682 ѿ Ȃ 

3.1  Ә ̔ 1.0mL ῀ ̆ת ₮ Ȃ 

3.2  Ә ̔ Ә ̂3.1̃ 75mL̆ 100mLȂ 

3.3  ᵣ GDX-102̂ 60 ð80 Ȃ̃ 

3.4  Әԋ 1540̂ 1500̃Ȃ 

3.5  ‰  

3.5.1  ԍ 5.2.2.1 ̔ 1.00mL ԍ 100mL Ҭ̆ 75%Ә ̂3.2̃

┴ ̆ ‰ 1.00%̂v/v Ȃ̃ԍ— ҬḠ Ȃ 

3.5.2  ԍ 5.2.2.2 5.2.2.3 ̔ 1.ĝ ⌠ 0.0001g̃ ԍ 100mL

Ҭ̆ 75%Ә ̂3.2̃ ┴ ̆ ‰ 10g/LȂԍ— ҬḠ Ȃ 

3.6  Ȃ 

3.7  ╕̔Ӳ Ȃ 

4  ᴀ  

̆ת  4.1 Ȃ 

4.2  ̔ 2m³f2mm̆ ῤ ᾟ GDX-102̆ ԍҌ ԋ Ȃ 

4.3  ̔ 2m³f4mm̆ ῤ ᾟ 25% Әԋ 1540̂ 1500̃ GDX-102̂ 3.3̃

ᵣȂ ԍ ԋ Ȃ 

4.4  ῃ Ȃ 

4.5  ̔ 0Ņð100Ņ̆ ±0.5ŅȂ 

4.6  ̔20mLð65mLȂ 

4.7  ̔0.5mLȁ1mLȁ1mLȂ 

5  ⅎ  

5.1  ‰ ↓ └  

5.1.1  ԍ ̂5.2.2.1̃ ̔ 50mL 7 ̆№≢ⱴ῀ ‰ ̂3.5.1̃

0.25mLȁ0.50mLȁ1.00mLȁ2.00mLȁ4.00mLȁ7.00mLȁ10.00mL̆ №≢ⱴ῀ 75%Ә ̂3.2̃

┴ ̆ ‰ ↓ ҹ 0.005%̂ v/v ȁ̃0.010%̂ v/v ȁ̃0.020%̂ v/v ȁ̃0.040%̂ v/v ȁ̃

0.080%̂ v/v ȁ̃0.140%̂ v/v ȁ̃0.200%̂ v/v Ȃ̃ᶭ ‰ 1mL ῀ ̆ת

̆ └ - ̂% v/ṽ Ȃ 

5.1.2  ԍ ̂5.2.2.2̃ ̔ 50mL 7 ̆№≢ⱴ῀ ‰ ̂3.5.2̃
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0.25 mLȁ0.50 mLȁ1.00 mLȁ2.00 mLȁ4.00 mLȁ7.00 mLȁ10.0mL̆ №≢ⱴ῀ 75%Ә ̂3.2̃

┴ ̆ ‰ ↓ ҹ 0.050 g/Lȁ0.10 g/Lȁ0.20 g/Lȁ0.40 g/Lȁ0.80 g/Lȁ1.40 g/Lȁ

2.00g/LȂᶭ ‰ 1mL ῀ ̆ת ̆ └ -

̂g/L̃ Ȃ 

5.1.3  ԍ ̂5.2.2.3̃ ̔ ‰ ̂3.5.2̃ 0mLȁ0.10mLȁ0.50mLȁ1.00mLȁ

2.00mLȁ3.00mLȁ4.00mLԍ Ҭ̆ⱴ 75%Ә ̂3.2̃ 10.0mL̆ └ 0g/Lȁ0.10g/Lȁ

0.50g/Lȁ1.00g/Lȁ2.00g/Lȁ3.00g/Lȁ4.00g/L ‰ ↓ ̆ ῀ 40Ņ Ҭ

20minȂɰ ҉ ᵣ 1mL ῀ ̆ת ̆ └ - ̂g/L̃

Ȃ 

5.2   

5.2.1  

Ҍ ╕ Ȃ ╕ ̆ ̆ Ҋץ ̔ ѿ 75%Ә

̂3.2̃ ԍ Ҭ̆ ҉ ѿ ̆ Ә ̆

ѿ ῀⌠Ә Ҋ̆ ̆ᶏ ׆ ₮ Ә ῀⌠Ә

ҬȂ ץ ₮ ̆ ԍ— ‛ ̆Ῥ Ȃ ⁞ Ȃ 

5.2.2   

5.2.2.1  ̂ ԍ ȁᵞ ̃̔ ѿ 75%Ә

̂3.2̃ ̂ Ȃ̃ 

5.2.2.2  ̂ ԍ ̃̔ 10ĝ ⌠ 0.001g̃ ԍ Ҭ̂4.4̃ ̆ⱴ

50mL̆ ̂3.6̃ 2ğ ╕̂3.7̃ 1 Ә ̂3.1̃ 30mL̆ Ҭ ̆

ҌῬ ₮̆ⱴ Ә 50mL̆ ץ ᵬҹ Ȃ 

5.2.2.3 - ̂ Ҍ ԍ ̃̔ 5ĝ ⌠ 0.001g̃ ԍ Ҭ ⱴ̆ 75%

Ә ̂3.2̃ 5mL̆ ԍ 40Ņ Ҭ 20minȂ - ҉ ᵣẠҹ

Ȃ 

5.3  ᴆ 

ꜚ ̆ת ץ ת⌠ ᶃ ᵬ ᴆ̆ ᴆᶭ ΐᵣ ’ ̆

ᴆҹ̔ 

1̂4.2̃ ᴆ̂ ԍҌ ԋ ̃ 

    ̔170Ņ̕ ̔180Ņ̕ ̔180ŅȂ 

    ̔40mL/min̕ ̔40mL/min̕ ̔500mL/minȂ 

    2̂4.3̃ ᴆ̂ ԍ ԋ ̃ 

    ̔75Ņ̕ ̔90Ņ̕ ̔150ŅȂ 

    ̔30mL/min̕ ̔30mL/min̕ ̔300mL/minȂ 

5.4  

    ᶭ 1mL̂ ҉ ᵣ 1mL̃ ῀ ̆ת Ȃ

- ̆ Ҭ Ȃ 

6  ⅎ  

 

w= 
r³V³1000   

m   

Ҭ̔wðð Ҭ № ̆mg/kg̕  

          rðð Ҭ ̆g/L̕ 

          Vðð ᵣ ̆mLȂ 
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          mðð ̆g̕ 

    5.2.2.1 ̆↕ Ҋ Ȃ ̆ ̆ ҹ №

Ȃ 

j= j1³100³K  

Ҭ̔j ðð Ҭ ᵣ № ̆10
-6̕ 

          j1ðð Ҭ ̆%̂v/ṽ̕  

          Kðð Ṑ Ȃ 

7     

 

1  ғԑ Ѓ ᴌ 2Є 
1̔ԋ ̂0.617miñ̕2̔ ̂1.473miñ  
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2.23 7 ⅎ 

Procainamide and other 6 kinds of components 

 

1  

ԅ Ҭ 7 № Ȃ 

ԍ ᾝҬ ȁ ȁ Ӳ ȁ₀ Ҭ

7 № Ȃ 

7 № ȁ ȁ ȁ ᵠ ȁ≠ ȁ

Ҁ ȁ Ȃ 

2  

̆ №ת ԋ̆ ↓ ̆ Ḡ ᾣ ̆

ץ̆ ‰ ̆ ԍ Ҭ ̆ - Ȃ 

Ҭ № ₮ ȁ ҹ 0.5g ₮ ᵞ 1Ȃ 

1 ⅎ ₴ ɻ Ґ ɻ ₴ ᵤ  

 ₮ ̂ng̃  Ҋ ̂ng̃  ₮ (ɛg/g) ᵞ (ɛg/g) 

 10 25 40 100 

 8 20 32 80 

 10 25 40 100 

ᵠ  8 20 32 80 

≠  10 25 40 100 

Ҁ  10 25 40 100 

 8 20 32 80 

3 ╛  

̆ ╕ ҹ№ ҉ץ ̆ ҹGB/T 6682 ѿ Ȃ 

3.1 ̆ Ȃ 

3.2 Ә ̆ Ȃ 

3.3 ̆ Ȃ 

3.4 ҈ Ә ̆ᴨ Ȃ 

3.5 ̆ᴨ Ȃ 

3.6 ̆ =1.685̆ ŵ H3PO4̃=85%̆ ᴨ Ȃ 

3.7 ԋ Ȃ 

3.8 ̆ᴨ ̆ ̂NH3̃= 25%ĺ28%Ȃ 

3.9 ‰Ữ ̔ ȁ ȁҀ ȁ≠ ‰ 0.05ĝ

⌠ 0.0001g̃ ̆ ȁ ᵠ ȁ ‰ 0.04ĝ ⌠ 0.0001g̃ ԍ ѿ 50 mL

Ҭ̆ⱴ ̂3.1̃ᶏ ┴ ̆ Ȃ 

3.10 ꜚ └̔ 

ꜚ A̔ 0.01 moL/L Na2HPO4 ̆H3PO4 pHṿ 7.0Ȃ 
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ꜚ B̔ Ȃ 

4 ᴀ  

ԋ̆ת 4.1 ↓ Ȃ 

4.2 Ȃ 

 Ȃת 4.3

4.4 Ȃ 

 Ȃת 4.5

4.6 pH ̔ 0.01Ȃ 

 Ȃת 4.7

5 ⅎ  

5.1 ‰ ↓ └  

5.1.1 ȁ₀  

0.5ĝ ⌠ 0.001 g̃5ᴍ̆№≢ ԍ 10mLΐ Ҭ̆№≢ⱴ῀

‰Ữ 0.05mLȁ0.10mLȁ0.25mLȁ0.50mLȁ1.00mL̆ ľ5.2.1 Ŀ ╠ ̆

Ȃ 

5.1.2 Ӳ ȁ  

0.5 g ̂ ⌠ 0.001 g̃5 ᴍ̆№≢ ԍ 15mLΐ Ҭ̆№≢ⱴ῀

‰Ữ 0.05mLȁ0.10mLȁ0.25mLȁ0.50mLȁ1.00mL̆ ľ5.2.2 Ŀ ╠

̆ Ȃ 

№ ‰ ↓ 2Ȃ 

2 ⅎ ‼ ∆  

    ᵠ  ≠  Ҁ   

 

 

(ɛg /mL) 

5 4 5 4 5 5 4 

10 8 10 8 10 10 8 

25 20 25 20 25 25 20 

50 40 50 40 50 50 40 

100 80 100 80 100 100 80 

 

5.2  

5.2.1 ȁ₀  

0.5 g ̂ ⌠ 0.001 g̃ԍ 10mLΐ Ҭ̆ⱴ῀ ̂3.1̃2mL̆ 30s̆

̂3.1̃ ┴ ̆ ̆ 20min̆ ץ 5000 r/min 5min̆ ҉ 0.45 

ëm ̆ ᵬҹ Ȃ 

5.2.2 Ӳ ȁ  

5.2.2.1 Ӳ  

0.5ĝ ⌠ 0.001 g̃ԍ 15mL Ҭ̆ⱴ῀ 8mL 1%҈ Ә ̆2mLӘ ̆

1min̆ 5000r/min 5min̆ ҉ ‪ Ȃ 

5.2.2.2  

0.5ĝ ⌠ 0.001 g̃ԍ 15mL Ҭ̆ⱴ῀ 2mLӘ ̂Ә ŧ

=1ŧ1̆ 30min 2h̆ ҉ ̃̆ 1min̆ 10min̆ ⱴ῀ 8mL 1%҈ Ә
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̆2mLӘ ̆ 1min̆ 5000r/min 5min̆ Ҋ ‪ Ȃ 

5.2.2.3 ‪  

PCX ᶭ 3mL ȁ5mL 1%҈ Ә Ȃ ‪

̆ 3mL 1% ̆ Ῥ̆ 10mL 5% [ 5mL ̂3.8̃

ⱴ 100mL] ̆ ̆ ̆ 10mL̆ 0.45ëm ̆

ᵬҹ Ȃ 

5.3 ᴆ 

̔C18 ̂250mm×4.6mm×5mm̃̆ ̕ 

ꜚ ̔ 

 

̂miñ  V( ꜚ Ã /% V( ꜚ B̃ /% 

0 40 60 

6 40 60 

7 20 80 

15 20 80 

16 40 60 

25 40 60 

̔1.0 mL/min̕ 

̔230nm̕  

̔30 Ņ̕ 

̔5 гLȂ 

5.4  

ľ5.3Ŀ ᴆҊ̆ ‰ ↓ ̂5.1̃№≢ ̆ № ץ≢№̆

‰ ↓ ҹ ̆ ҹ ̆ └ № ‰ Ȃ 

ľ5.2Ŀ Ҋ ̆ Ḡ ᾣ ̆ ̆ ‰

⌠ Ҭ № Ȃ ľ6Ŀ№≢ Ҭ 7 № Ȃ 

6 ⅎ  

6.1  

w= 
D³r³V   

m   

Ҭ̔÷ðð Ҭ 7 № № ̆ëg /g ̕ 

r ðð ׆ ‰ ҉ ⌠ № ̆ëg/mL̕  

V ðð ᵣ ̆mL̕  

m ðð ̆g̕ 

D ðð Ṑ ̂Ҍ ↕ 1 Ȃ̃ 

ᴆҊ ң ṿҌ ṿ 10%Ȃ 

6.2  

ᵞ ҹ 80.6%ð119.2%̆ ‰Ẓ ԍ

13.8%̆ Ҭ ҹ 81.1%ð119.2%̆ ‰Ẓ ԍ 13.1%̆

ҹ 81.2%ð118.7%̆ ‰Ẓ ԍ 10.8%Ȃ 

‰Ẓ ԍ 5.4%̂ n=6̃ Ȃ 
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7  

0.0 2.5 5.0 7.5 10.0 12.5 15.0 17.5 20.0 22.5 min

-25

0

25

50

75

100

125

150

mAU
230nm,4nm (1.00)

1
/3

.9
3
3

2
/5

.9
3
4

3
/7

.5
6
6

4
/1

0
.4

9
2

5
/1

3
.5

0
1

6
/1

4
.3

8
6

7
/1

8
.5

3
8

 

1   ‼  

1̔ ̂3.933miñ̕2̔ ̂5.934miñ̕ 

3̔ ̂7.566miñ̕4̔ ᵠ ̂10.492miñ̕ 

5̔≠ ̂13.501miñ̕6̔Ҁ ̂14.386miñ̕ 

7̔ ̂18.538miñ  
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A 

Ѓ Є 

7 ⅎ  

A1 - ᴆ 

A1.1 ᴆ̔ 

̔C18̂ 150 mm¦2.1 mm¦5 ëm̃̆ ̕ 

ꜚ ̔ + ̗90 + 10̕ 

̔0.3 mL/min̕ 

̔30 Ņ̕ 

̔2 гLȂ 

A1.2 ᴆ̔ 

̔ ̂ESI Ȃ̃ 

̔ ̕ 

̔scanȂ 

A2  

7 ⅎ  

 №  m/z m/z 

1  235.90 
163.25 

120.20 

2  236.90 
100.25 

120.20 

3  270.85 
100.25 

154.10 

4 ᵠ  166.05 
138.10 

94.15 

5 ≠  234.95 
86.25 

58.05 

6 Ҁ  265.25 
176.25 

72.20 

7  344.30 
271.25 

116.15 

A3 ∞  

-ұ ∞ ̆ ᴆҊ̆ Ҭ ₮ №

Ḡ ᾣ ҍ № ‰ ѿ ̆ ү ҍ

‰ ү Ẓ Ҍ Ҋ ̆↕ ∞ץ Ҭ

№Ȃ 

ҵ ᾡ ẘ  

ү ̂k̃ k>50% 50 %Ó k > 20 % 20 %Ó k >10 % kÒ 10 % 

ᾛ Ẓ  ±20% ±25% ±30% ±50% 
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2.24 ԑӞ  

Diethyl maleate 

1   

ԅ Ҭ ԋӘ Ȃ 

ԍ Ӳ ȁ Ҭ ԋӘ Ȃ 

2   

60Ņ Ә ̆ № ̆ ԋ ↓

̆ Ḡ ̆ ץ̆ ‰ Ȃ 

ԋӘ ₮ ҹ5.0 ɛğ Ҋ ҹ15.0 ɛgȂ ҹ 5.0 g ̆ ₮

ҹ 1.0 mg/kğ ᵞ ҹ 3.0 mg/kgȂ 

3  ╛  

̆ ╕ ҹ№ ҉ץ ̆ ҹ GB/T 6682 ѿ Ȃ 

3.1 ԋӘ ‰ ̔ Ó95%Ȃ 

3.2Ә ̆ Ȃ 

3.3 ‰Ữ ̔ ԋӘ  (3.1)0.1 ĝ ⌠ 0.0001 g̃ ԍ 100 mL Ҭ̆ⱴ῀Ә

̂3.2̃ ┴ Ȃ 

4  ᴀ  

̆ת 4.1 ԋ ↓ Ȃ 

4.2 -҈ ұ ̆ת Ȃ 

4.3 Ȃ 

4.4 Ȃ 

4.5 Ȃ 

5  ⅎ  

5.1 ‰ ↓ └  

‰Ữ ̂3.3̃ №̆≢ └ ҹ 0.0mg/Lȁ5.0mg/Lȁ10.0mg/Lȁ20.0mg/Lȁ50.0mg/Lȁ

100.0 mg/L ԋӘ ‰ ↓ Ȃ 

5.2  

5 ĝ ⌠ 0.001g̃ ԍ 25 mL Ҭ̆ⱴ῀ 20.0 mLӘ ̂3.2̃ ̆

҉ 5minȂ 60Ņ Ҭ 30min̆ 20Ņ̂±5Ņ̃̆ Ә ̂3.2̃

┴ ̆ ̆ 0.45 mm ̆ ᵬҹ Ȃ 

5.3 ᴆ 

̔C18 ̂250mm×4.6mm×5mm̃̆ ̕ 

ꜚ ̔Ә + ̂40+60̃̕ 

̔1.0 mL/min̕  

̔220 nm̕  
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̔30Ņ̕ 

̔10 mLȂ 

5.4  

ñ5.3òᴆҊ̆ ԋӘ ‰ ↓ ̂5.1̃ №≢ ̆ № ץ̆ ‰

↓ ҹ ̆ ҹ ̆ └ ‰ Ȃ 

ñ5.2òҊ ̆ Ḡ ᾣ ̆ ̆ ‰

⌠ Ҭ ԋӘ Ȃ ñ6ò Ҭ ԋӘ Ȃ 

6  ⅎ  

6.1  

w= 
D³r³V 

m 

Ҭ̔ɤðð Ҭ ԋӘ № ̆mg/kg̕  

      m ðð ̆g̕ 

      r ðð׆ ‰ ⌠ № ̆mg/mL̕ 

      V ðð ᵣ ̆mL̕ 

      D ðð Ṑ ̂Ҍ ↕ҹ 1 Ȃ̃ 

6.2  

ҹ 89.2%ĺ100.4%̆ ‰Ẓ ԍ 5%̂n=6̃ Ȃ 

7   

 

 

 

1 ‼  

ԋӘ ̂4.736 miñ  
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A 

( )  

ԑӞ  

₮ ̆ -҈ ұ Ȃ 

A.1 ╠ ľ5.2Ŀ 

A.2 ᴆ 

̔C18 ̂150 mmĬ2.1 mmĬ3.5 ɛm)̆ ̕ 

ꜚ ̔Ә + ̂75+25̃̕ 

̔0.3 mL/min̕  

̔30Ņ̕ 

̔2 ɛLȂ 

A.3 ᴆ 

̔ ̂ESĨ ̕ 

̔ ̕ 

̔ ̂MRM̃̕  

̔N2̕ 

̔120Ņ̕ 

̔350Ņ̕ 

̔12 L /minȂ 

A.1  ɻ ɻ  

̂m/z̃  ̂m/z̃  ̂V  ̃ (V) 

173 
127 70 5 

99 70 5 

A.2  ԑӞ  

   ү  

ԋӘ  
173.0>127.0 

173.0>99.0 83.3% 
173.0>99.0

*
 

 

A.4 ∞  

ᴆҊ̆ Ҭ № Ḡ ҍ ‰ ̆ ғ

Ҭ̆ ₮ ̆ ү ҍ ‰

ү ̆Ẓ Ҍ A.3 ῤ̆↕ ∞ Ҭ №Ȃ 

A.3  ҵ ᾡ ẘ  

ү

̂k̃ 

k>5

0% 

50 %Ó k > 

20 % 

20 %Ó 

k >10 % 

kÒ 

10 % 

ᾛ Ẓ  
±20

% 
±25% ±30% 

±50

% 

A.5 ₮  

ԋӘ ₮ ҹ 1.0 mg/kgȂ 

A.6  
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A.1 ‼ HPLC- MS/MS  
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2.25  

Minoxidil  

1   

ԅ Ҭ Ȃ 

ԍ Ҭ Ȃ 

2   

̆ № ̆ ̂ 280nm ̃̆

Ḡ ̆ Ȃ 

1g ̆ ᵞ ₮ ҹ 10µg/gȂ 

3  ╛  

̆ ╕ ҹ№ ҉ץ ̆ ҹGB/T 6682 ѿ Ȃ 

3.1 Ȃ 

3.2 ̆ Ȃ 

3.3 — Ȃ 

3.4 Ҁԋ ԋ Ȃ 

3.5 Ȃ  

3.6 Ҁԋ ԋ ̔ Ҁԋ ԋ 3.0ğⱴ + +—

̂730+270+10̃ 950mL ̆ pHṿҹ3.0̆ + +—

̂730+270+10̃ 1L̆ Ȃ 

3.7 ‰Ữ ̔ 0.025ĝ ⌠0.0001g̃ ԍ100mL Ҭ̆ⱴ

Ҁԋ ԋ ̂3.6̃ ᶏ ┴ ̆ Ȃ 

4  ᴀ  

̆ת 4.1 Ȃ 

4.2 Ȃ 

4.3 Ȃ 

4.4 Ȃ 

5  ⅎ  

5.1  ‰ ↓ └  

№≢ ‰Ữ ̂3.7̃ 0.20mLȁ1.00mLȁ5.00mLȁ10.00mLȁ20.00mLԍ50mL Ҭ̆

Ҁԋ ԋ ̂3.6̃ ┴ ̆ ̆└ №≢ҹ1µg/mLȁ5µg/mLȁ

25µg/mLȁ50µg/mLȁ100µg/mL ↓ ‰ Ȃ 

5.2  

1ĝ ⌠0.001g̃ ԍ50mL Ҭ̆ⱴ῀ Ҁԋ ԋ ̂3.6̃ 40mL̆

15min̆ Ҁԋ ԋ ̂3.6̃ ┴ ̆ ̂ ̃Ȃ

҉ 0.45ɛm ̆ ᵬҹ ̆ Ȃ 



299 

 

5.3 ᴆ 

̔C18 ̂250mm×4.6mm×5mm̃̆ ̕ 

ꜚ ̔ Ҁԋ ԋ ̂3.6̃ ̕ 

̔280nm̕  

̔1.0mL/min̕  

̔ ̕ 

̔10ɛLȂ 

5.4  

ñ5.3òᴆҊ̆ ‰ ↓ ̂5.1̃ №≢ ̆ Ȃץ ‰ ↓

̂µg/mL̃ҹ ̆ ҹ ̆ └ ‰ Ȃ ῏ Ҍ ԍ 0.999Ȃ 

ñ5.2òҊ ̆ Ḡץ̆ ̆ ̆ ‰

⌠ Ҭ Ȃ ñ6ò Ҭ Ȃ Ҭ

100µg/mL̆ Ҁԋ ԋ ̂3.6̃ Ȃ  

6  ⅎ  

ɤ= 
ɟĬV 

m 

 Ҭ̔ɤð Ҭ № ̆µg/g̕ 

       m ð ̆gȂ 

       ɟð ׆ ‰ ҉ ⌠ № ̆µg/mL̕ 

       V ð ᵣ ̆mL̕ 

ᴆҊ ң ṿҌ ṿ 10%Ȃ 

7   

min2 4 6 8 10 12 14

mAU

0

20

40

60

80

100

120

140

160

 DAD1 F, Sig=280,4 Ref=360,100 (F:\YLQ\ZG101\Y100804 2010-08-05 20-36-18\25UG.D)

 8.4
14

 

1 ‼  

̂8.414miñ  
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A 

( )  

 

₮ ̆ - Ȃ 

A.1  

ԅ - Ҭ Ȃ 

ԍ ₮ Ҭ Ȃ 

A.2 ת  

-  Ȃת

A.3 ᴆ 

̔C18 ̕ 

ꜚ ̔ + ̂70+30̃̂ 0.1%Ә ȁ0.02mol/LӘ Ȃ̃ 

A.4 └  

ת ̆№≢ ‰ ̆ ꜚ └ Ȃ 

A.5  

ңҩ ̂ A.1 Ȃ̃ ∞ ү

ᾛ Ẓ A.2Ȃ 

A.1  

 [M+H]
+
/̂m/z̃  ̂ ̃/̂m/z̃  

 210 193ȁ164ȁ137ȁ125 

҈  210 193ȁ164ȁ110ȁ84 

 

A.2 ҵ ᾡ ẘ  

ү ̂k  ̃ k>50% 50 %Ó k > 20 % 20 %Ó k >10 % kÒ 10 % 

ᾛ Ẓ  ±20% ±25% ±30% ±50% 

 

A.6  

210.0

+MS, 3.6min #289

0.0

0.5

1.0

1.5

2.0

8x10

Intens.

80 100 120 140 160 180 200 220 240 m/z  
A.1  ҅  
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84.1

124.9

136.9

150.9

163.9

192.9

+MS2(210.0), 3.7min #296

0

1

2

3

4

7x10

Intens.

80 100 120 140 160 180 200 220 240 m/z  
 

A.2  ԑ  

 

 

A.3  Ҏ ԑ  
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2.26 ɻ  

Hydroquinone and phenol 

 

҅   -ԑ ∆  

1   

    ԅ -ԋ ↓ Ҭ ȁ Ȃ 

ԍ Ҭ ȁ Ȃ 

2   

    Ҭ ȁ ̆ №ת ̆ԋ ↓ ̆

Ḡ ᾣ ȁ ̆ - Ȃ 

₮ ҹ 0.001mğ ҹ 0.003mg̕ Ҋ ҹ 0.003mğ ҹ 0.01mgȂ

ҹ 1g ̆ ₮ ҹ 2mg/ğ ҹ 7mg/g̕ ᵞ ҹ 7mg/ğ ҹ 23mg/gȂ 

3  ╛  

̆ ╕ ҹ№ ҉ץ ̆ ҹ GB/T 6682 ѿ Ȃ 

3.1  ̆ᴨ Ȃ 

3.2  ‰ ̔ └ 0.1ĝ ⌠ 0.0001g̃ ԍ Ҭ̆

̂3.1̃ ̆ 100mL Ҭ̆ ┴ Ȃ ԍ 4Ņ Ḡ ̆ ѿ

ҩ ῤ Ȃ 

3.3  ‰ ̔ 0.1ĝ ⌠ 0.0001g̃ԍ Ҭ̆ ̂3.1̃

̆ 100mL Ҭ̆ ┴ Ȃ ԍ 4Ņ Ḡ ̆ ѿҩ ῤ Ȃ 

4  ᴀ  

ԋ̆ת  4.1 ↓ Ȃ 

4.2  Ȃ 

4.3  Ȃ 

4.4  -  Ȃת

5  ⅎ  

5.1  ‰ ↓ └  

    ‰ ̂3.2̃ ‰ ̂3.3̃ ̆№≢ └ ҹ 10.0mg/Lȁ

50.0mg/Lȁ100mg/Lȁ200mg/L ‰ ↓ Ȃ 

5.2  

    1ĝ ⌠ 0.001g̃ ԍΐ Ҭ̆ ҉ Ә

╕̆ ̂3.1̃ 10mL̆ 15min̆ ҉ 0.45mm ̆ ᵬҹ

Ȃ 

5.3  ᴆ 

    ̔C18 ̂150mm³3.9mm³5mm̃̆ ̕ 
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    ꜚ ̔ + ̂60+40̃̕ 

    ̔1.0mL/min̕  

̔280nm̕  

̔ ̕ 

    ̔5mLȂ 

5.4  

ñ5.3òᴆҊ̆ ‰ ↓ ̂5.1̃ №≢ ̆ ץ̆ ‰ ↓

ҹ ̆ ҹ ̆ └ ȁ ‰ Ȃ 

ñ5.2òҊ ̆ ̆ ̆ ‰ ⌠

Ҭ ȁ Ȃ ñ6ò Ҭ ȁ Ȃ 

6  ⅎ  

w= 
r×V    

m   

Ҭ̔  wðð Ҭ № ̆mg/g̕  

mðð ̆gȂ  

rðð׆ ‰ ⌠ № ̆mg/L̕                  

        Vðð ᵣ ̆mL̕ 

7   

 

 

 

 

 

 

 

 

 

 

 

1  ‼  

1̔ ̂3.445miñ̕2̔ ̂4.795miñ  

 

 

ԑ    

1   

ԅ Ҭ ȁ Ȃ 

ԍ Ҭ ȁ Ȃ 
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2  

Ҭ Ә ̆ № ̆ ̆ Ḡ

̆ Ȃ 

₮ ҹ 0.03mğ ҹ 0.05mg̕ Ҋ ҹ 0.10mğ ҹ 0.16mgȂ

ҹ 1g ̆ ₮ ҹ 150mg/ğ ҹ 250mg/g̕ ᵞ ҹ 500mg/ğ ҹ

830mg/gȂ 

3  ╛  

̆ ╕ ҹ№ ҉ץ ̆ ҹ GB/T 6682 ѿ Ȃ 

3.1  Ә [ô̂Ә ̃=99.9%]Ȃ 

3.2  ‰Ữ ̔ 0.4ĝ ⌠ 0.0001g̃ ԍ Ҭ̆ Ә

100mL Ҭ̆ Ә ┴ Ȃ ѿҩ ῤ Ȃ 

3.3  ‰Ữ ̔ 0.2ĝ ⌠ 0.0001g̃ ԍ Ҭ̆ Ә

100mL Ҭ̆ Ә ┴ Ȃ ѿҩ ῤ Ȃ 

4  ᴀ  

4.1 ̆ת Ȃ 

4.2 Ȃ 

5 ⅎ  

5.1  ‰ ↓ └  

5.1.1 ‰Ữ ̂3.2̃ 0mLȁ1.50mLȁ2.00mLȁ2.50mLȁ3.00mLԍ 10mL Ҭ̆

Ә ̂3.1̃ ┴ ̆└ №≢ҹ 0g/Lȁ0.60g/Lȁ0.80g/Lȁ1.00g/L 1.20g/L

‰ ↓ Ȃ 

5.1.2 ‰Ữ ̂3.3̃ 0mLȁ0.50mLȁ1.00mLȁ2.00mLȁ3.00mLȁ4.00mLȁ5.00mLԍ

10mL Ҭ̆ Ә ̂3.1̃ ┴ ̆└ №≢ҹ 0g/Lȁ0.10g/Lȁ0.20g/Lȁ0.40g/Lȁ

0.60g/Lȁ0.80g/L 1.00g/L ‰ ↓ Ȃ 

5.2  

1ĝ ⌠ 0.001g̃ ԍ 10mLΐ Ҭ̆ Ә ̂3.1̃ ̆ 1min̆

Ә ̂3.1̃ ┴ ̆ ҉ ᵬҹ Ȃ ῀ ̆ת ῒ Ȃ 

5.3  ᴆ 

̔ ̂ 2m̆ ῤ 3mm̃ ̆10% SE-30̆ ᵣ̔Chromosorb W AW DMCS 60

ĺ80 ̕ 

̔220Ņ̕ 

̔280Ņ̕ 

̔ ̕ 

ᵣ ̔ 30mL/min̆ 50mL/min̆ 500mL/min̕  

ᵣ ̔2.0mLȂ 

5.4  

ñ5.3òᴆҊ̆ ‰ ↓ ̂5.1.1 5.1.2̃ №≢ ̆ ̆

ץ≢№ ‰ ↓ ‰ ↓ ҹ ̆ ҹ ̆ └

‰ Ȃ 

ñ5.2òҊ ̆ ̆ ̆ ‰ ⌠
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Ҭ ȁ Ȃ ñ6ò Ҭ ȁ Ȃ 

6 ⅎ  

 
w= 

r×V×1000  

 m  

Ҭ̔wðð Ҭ № ̆mg/g̕  

mðð ̆gȂ 

          rðð׆ ‰ ⌠ № ̆g/L̕                

      Vðð ᵣ ̆mL̕ 

7  

 

 

 

 

 

 

 

 

 

 

 

 

2  ɻ ‼  

2  ‼  

1̔ ̕3̔ Ȃ 

 

 

Ҏ   -  

1  

ԅ - Ҭ ȁ Ȃ 

ԍ Ҭ ȁ Ȃ 

2  

Ҭ ȁ ̆ №ת ̆ ̆ Ḡ

̆ Ȃ 

₮ ҹ 0.045mğ ҹ 0.09mg̕ Ҋ ҹ 0.15mğ ҹ 0.3mg̕

ҹ 1g ̆ ₮ ҹ 90mg/ğ ҹ 180mg/g̕ ᵞ ҹ 300mg/ğ ҹ

600mg/gȂ 
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3 ╛  

ѿ Ȃ 

4 ᴀ  

̆ת  4.1 Ȃ 

4.2  Ȃ 

4.3  Ȃ 

5  ⅎ  

5.1  ‰ ↓ └  

ѿ Ȃ 

5.2   

      ѿ Ȃ 

5.3 ᴆ  

ȁ ꜚ ȁ ѿ ̕ ̔ ̆ 280nmȂ 

5.4   

‰ └ ѿ Ȃ 

ѿ Ȃ ԋ ᵠ Ȃ 

6  ⅎ  

  ѿ Ȃ 

7  

 

 

3  ‼  

1̔ ̂3.445miñ̕2̔ ̂4.795miñ  
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A 

Ѓ Є 

ɻ  

 

ҹ ̆ - Ȃ 

A.1 ᴆ̔ 

̔DB-1̂ 30m³0.25mm̃̆ ̕ 

̔250̄ C̕ 

̔50̄ Ĉ1miñ ץ̆ 6 C̄/min 190̄ Ĉ2miñ ̕ 

̔230̄ C̕ 

№ ̔30̔ 1̕ 

╠ ̔100kPaȂ 

A.2 ᴆ̔ 

̔30ĺ300̕  

̔50amu/s̕  

╕℗◓ ̔4min̕  

̔5min̕  

̔1.4kVȂ 
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2.27  

Asbestos 

1   

ԅ X ת Ẓᾣ ῒ Ҭ Ȃ 

ԍ ῒ Ҭ Ȃ 

2  ᴌ 

Ҋ↓ ᴆ ԍ ᴆ Ҍ Ȃ₄ ᴆֽ̆

ԍ ᴆȂ₄ Ҍ ᴆ̆ῒ ̂ ḱ ̃ ԍ ᴆȂ 

GB/T2007.1 ֟ ȁ└ ↕  

JJG629 X  ת

3  ӎ 

Ҋ↓ ӈ ԍ Ȃ 

3.1  asbestos 

̂ ̃ ̂ῌ ȁ ȁ ȁ

̃ Ȃ 

4   

4.1  

ῒ Ҭ X ҍẒᾣ

̆ ᾢ̆ X ת ̆ ̆ ̆ ԍ ҹñ

ò ̆Ῥ Ẓᾣ ̆ ῒ ҹ Ȃ                                                      

4.2  

4.2.1 ΐ ῒ X ̆ Ҭ ҍῒ

῏ ̆ ∞ Ҭ ῒ Ȃ 

4.2.2 ῒ ᾣ ̆ Ẓᾣ ∞ץ

Ȃ 

5   

5.1  

5.1.1 450Ņ Ҭ ѿ Ȃ 

5.1.2 (d5>0.04mm)̆ ῒ ⱴ Ȃⱴ ᾢ ̂300 ̃̆ ӊ ҉ Ῥ

ȁ ȁ Ȃ 

5.1.3 X └ ̆ ԍ ҉̆ ῀ ̆ └

̆ ⱬ Ȃ ѿ ᵬҹ Ȃ 

5.2 X  

5.2.1 X №ҹ ̆ҹԅḠ ̆X

ᴆ ᴆ A Ȃ 



309 

 

5.2.2  

X ҍ X ̂ B) ̆ Ҭ

Ȃ 

5.2.3  

5.2.3.1 X Kṿ Ȃ 

5.2.3.2 ╠ ᾢ Kiṿ̆ K iṿ C Ȃ 

5.2.3.3 Ҭ 1 Ȃ 

 

                                        ééééééééé(1) 

 

 

Ҭ̔ 

Xi̔ Ҭ i ̆%̕ 

I i̔i ̕ 

Ki̔i Ȃ 

5.2.3.4 ҩ └ᵬ 3 ҩ ̆ 3 ҩ ӊ Ҍ

10%̆ ῒץ↕ ṿᵬҹ ̆ ↕ Ῥ ⱴ 3ҩ ץ̆ 6ҩ ṿᵬҹ

Ȃ 

5.3 Ẓᾣ  

5.3.1 └  

 ҈ᴍ ̆№≢ ԍ ҉̆ ⱴ῀ ᾣ ҹ 1.550±0.005 ,

ᶏ ᵣ ᾟ№№ ̆ ᾧ₮ ̆ ̆ӊ ⱴ ҉ Ȃ                                    

5.3.2  

5.3.2.1 X ₮ ̆ └ ҈ҩ ẒᾣҊ ̆

ῒҬѿҩ Ҭ ᵞ ғ̆ ԍ 3 ↕̆ ҹ ̕

↕ ҹҌ Ȃ 

5.3.2.2 X ₮ ̆ └ ҈ҩ ẒᾣҊ ̆

ῒҬѿҩ Ҭ Ҭ ̆ғ ԍ 3 ̆↕ ҹ ̕

↕ ҹҌ Ȃ 

6  ≡⌡  

6.1 X Ҭ̆ ₮ ̆↕∞ ҬҌ Ȃ 

6.2 X Ҭ̆₮ ԅ ̆ Ẓᾣ Ҋ̆ ԅ

̆↕∞ Ȃ 

6.3 X Ҭ̆₮ ԅ ̆ᵖ Ẓᾣ Ҋ̆

̆↕∞ Ҍ Ȃ 
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1
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A 

Ѓ Є 

X ᴀ ᴌ 

 

A.1  X ת  

A1.1 JJG629  

A1.2 ת ‰ ᴨԍ0.02Á(2ɗ)Ȃ 

A1.3ת № ᴨԍ 60%Ȃ 

A1.4 ᴨԍ±1%Ȃ 

A.2  ᴆ 

̆X ת Ҋ↓ ᴆ̔  

A2.1CU-Ka  

A2.2 ᵬ ̔30ĺ45kV̕ 

A2.3 ᵬ ̔30ĺ60mA̕  

A2.4 ̔1mm̕  

A2.5 ̔1mm̕  

A2.6 ̔0.3mm̕  

A2.7 : 1/8°ĺ2Á(2ɗ) /min ̕ 

A2.8 ̔0.02Á(2ɗ)̕ 

A2.9 ̔5°ĺ64°̂ 2ɗ̃̕  
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B 

Ѓ Є 

X  

 

B.1 X  

X ↓ԍ B1-B6̆ῒҬ2ɗҹ ̆d ҹ ̆I/I0ҹ

̆hklҹ Ȃ 

B.1ῒ Xᾩ  

2ɗ d̂Å̃ I/I 0 hkl  

10.75 8.23 100 110 

18.25 4.85 13 111 

19.35 4.46 20 021 

19.87 4.45 34 040 

23.17 3.84 22 131 

26.34 3.38 15 131 

29.18 3.05 53 310 

33.26 2.69 57 151 

34.75 2.57 16 061 

35.72 5.22 28 202 

31.38 2.85 16 351 

37.01 2.43 17 312 

42.19 2.14 15 261 

56.55 1.630 15 461 

58.17 1.583 12 153 

61.40 1.509 11 263 

№  Na2(Mg.Fe.Al)5Si8O22(OH)2 

  

 

B.2 Xᾩ  

2ɗ d̂Å̃ I/I 0 hkl  

9.52 9.30 25 200 

9.90 8.90 30 020 

10.68 8.26 55 210 

17.50 5.04 14 011 

19.74 4.50 25 410 

24.33 3.65 35 430 

26.53 3.36 30 141 

27.50 3.24 60 421 

29.18 3.05 100 610 

31.45 2.84 40 260 

33.45 2.68 30 361 

33.39 2.59 30 112 

35.33 2.54 40 640 
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2ɗ d̂Å̃ I/I 0 hkl  

39.02 2.31 20 551 

42.25 2.14 30 432 

52.80 1.73 30 771 

57.13 1.61 30 423 

№  (Mg.Fe
2+

)7Si8O22(OH)2 

  

 

B.3 Xᾩ  

2ɗ d̂Å̃ I/I 0 hkl  

9.69 9.12 50 020 

10.62 8.30 100 -110 

19.48 4.55 40 040 

21.42 4.14 40 220 

22.97 3.87 30 -131 

27.37 3.260 80 -240 

29.18 3.060 90 310 

32.48 2.754 70 151 

34.17 2.623 50 061 

35.85 2.504 30 022 

39.28 2.293 30 -351 

41.22 2.190 50 261 

44.45 2.038 20 351 

55.32 1.659 50 461 

56.36 1.631 40 1110 

60.82 1.518 40 353 

№  (Fe
2+

.Mg)7Si8O22(OH)2 

  

 

B.4 Xᾩ  

2ɗ d̂Å̃ I/I 0 hkl  

10.55 8.38 100 110 

21.10 4.200 35 220 

26.36 3.376 40 041 

27.24 3.268 75 240 

28.54 3.121 100 310 

30.41 2.983 40 151 

31.90 2.805 45 330 

33.07 2.705 90 151 

34.56 2.592 30 061 

35.46 2.529 40 202 

37.79 2.380 30 350 

38.49 2.335 30 351 
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2ɗ d̂Å̃ I/I 0 hkl  

38.76 2.321 40 421 

41.74 2.163 35 132 

44.98 2.015 45 402 

48.09 1.892 50 510 

55.71 1.649 40 461 

№  Ca2Mg5Si8O22(OH)2 

  

 

B.5 Xᾩ  

2ɗ d̂Å̃ I/I 0 hkl  

9.77 9.049 37 020 

10.49 8.4392 100 110 

26.34 3.3858 44 131 

28.47 3.1320 54 310 

30.36 2.9438 28 151 

33.07 2.7108 80 151 

34.42 2.5974 30 061 

35.38 2.5373 50 202 

38.37 2.3431 30 351 

41.63 2.1663 20 132 

44.78 2.0207 16 351 

55.52 1.6532 17 461 

58.36 1.5797 16 153 

№  Ca2Mg5Si8O22(OH)2 

  

 

B.6 Xᾩ  

2ɗ d̂Å̃ I/I 0 hkl  

12.05 7.36 100 002 

19.48 4.56 25 110 

24.27 3.66 50 004 

34.42 2.604 15 131 

35.85 2.500 20 132 

36.62 2.451 30 202 

43.16 2.093 10 204 

48.81 1.828 3 008 

60.43 4.531 30 029 

№  Mg12Si8O20(OH)18 
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C 

Ѓ Є 

ЃKẅЄ  

 

C.1  

↨ ̂Ŭ-AL2O3̃ᵬҹ ̆↨ ᴨԍ 99.9%̆ ԍ 0.040mmȂ 

C.2  

Ҭ №≢ ᵬҹ ̆

̆ X ҉ Ȃ ԍ

0.040mmȂ 

C.3  

C3.1  

↨ ԍ ῤ̆ 105Ņ ᴆҊ 2h̆ ‛ Ȃ 

C3.2 └  

҆№ӊѿ ҉ 1:1№≢ ↨ 2.5000gȂ ῀

Ҭ ̆ᶏῒᾟ№ Ȃ 

C3.3 └ᵬ 

‰Ҭ 5.1 Ȃ 

C3.4  

׆ №≢ ↨ № Ȃ 

ҩ └ 5 ̆ Ȃ 

C.4 Kṿ 

ҍ↨ 1:1 ̆i Kṿ Ὲ Ҋ: 

 

ééééééééééééé(C1) 

Ҭ̔ 

Ki:i ̕ 

I i:i ̕ 

Icor:↨    

῀(C1) ̆ Kiṿ̆ ₮ K iṿ ‰

Ẓ Ȃ 

 

 

 

cor

i
i

I

I
K =
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2.28  

Tretinoin and Isotretinoin 

1  

ԅ Ҭ Ȃ 

ԍ Ӳ Ҭ Ȃ 

2  

̆ № ̆ԋ ↓ ̆ Ḡ ᾣ

̆ ץ̆ ‰ Ȃ 

₮ ҹ 1nğ Ҋ ҹ 3 ng̕ ҹ 0.2 g ̆

₮ ҹ 0.0005 %̆ ᵞ ҹ 0.0015 %Ȃ 

3 ╛  

̆ ╕ ҹ№ ҉ץ ̆ ҹ GB/T 6682 ѿ Ȃץ

Ҋ ᵬ ᾣ ᴆҊ Ȃ 

3.1 ̆ Ó98%Ȃ 

3.2 ̆ Ó98%Ȃ 

3.3 ̆ Ȃ 

3.4 — Ȃ 

3.5 ꜚ └̔ 

ꜚ A̔ Ȃ 

ꜚ B̔2% ̔ — ̂3.4̃ 20mL̆ 980mL Ȃ 

3.6 ‰Ữ ̔№≢ 10 mĝ ‰ 0.00001g̃ ԍ 100 mL

Ҭ̆ ̂3.3̃ ┴ ̆ ̆ 100 µg/mL ‰Ữ Ȃ ‰Ữ

4ŅҊ Ḡ 7 Ȃ 

4 ᴀ  

ԋ̆ת 4.1 ↓ Ȃ 

4.2 ̇҈  Ȃת

4.3 Ȃ 

4.4 Ȃ 

 Ȃת 4.5

5 ⅎ  

Ҋץ ᵬ ᾣ ᴆҊ Ȃ 

5.1 ‰ ↓ └  

‰Ữ (3.6)̆ ̂3.3̃ └ №≢ҹ1 ɛg/mLȁ5 ɛg/mLȁ10 ɛg/mLȁ

50ɛg/mLȁ100ɛg/mL ‰ ↓ Ȃ 

5.2  
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0.2 ĝ ⌠ 0.0001 g̃ ԍ 10 mLΐ Ҭ̆ ̂3.3̃ ┴ ̆

̆— 15 min̆ ץ 10000 r/min 5minȂ ҉ 0.45 ɛm ̆

ᵬҹ Ȃ 

5.3 ᴆ 

̔C18 ̂250mm×4.6mm×5mm̃̆ ̕ 

ꜚ ̔A+B=90+10̕  

̔1.0 mL/min̕  

̔355 nm̕  

̔30 Ņ̕ 

̔10 µLȂ 

5.4  

ñ5.3òᴆҊ̆ ‰ ↓ ̂5.1̃ ̆ № Ȃץ ‰ ↓

ҹ ̆ ҹ ̆ └ ‰ Ȃ 

ñ5.2òҊ ̆ № ̆ Ḡ ᾣ ̆ ̆

‰ ⌠ Ҭ № ̆ ñ6 ò Ҭ № Ȃ 

6 ⅎ  

6.1  

  w= 
D³r³V 

³100 
m³10

6
 

Ҭ̔ɤðð Ҭ № ̆%̕ 

m ðð ̆g̕ 

ɟ ðð ׆ ‰ ⌠ № ̆ɛg/mL̕ 

V ðð ᵣ ̆mL̕ 

D ðð Ṑ ̂Ҍ ↕ 1 Ȃ̃ 

ᴆҊ ң ṿҌ ṿ 10%Ȃ 

6.2  

ҹ 87.7%ĺ114.2%̆ ‰Ẓ ҹ 0.4%ĺ4.2%Ȃ 

7  

 

 

 

 

1 Ѓ TR=10.788 minЇ Tb=12.616 minЄ 

1 ‼  

 

1 ‼  

1̔ ̂10.788 miñ ̆2̔ ̂12.616 miñ  
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A 

( )  

 

Ҭ ₮ ̆ - ѿ Ȃ 

ᴆҊ̆ Ҭ ₮ Ḡ ᾣ ҍ ‰ Ҭ

№ѿ ̆ ү ҍ ‰ ү Ẓ Ҍ

A.1 ̆↕ ∞ץ Ҭ №Ȃ 

A.1  ҵ ᾡ ẘ  

ү ̂k̃ k>50% 50 %Ó k > 20 % 20 %Ó k >10 % kÒ 10 % 

ᾛ Ẓ  ±20% ±25% ±30% ±50% 

A.1 ᴆ̔ 

̔C18 ̕ 

̔0.3 mL/min̕  

̔30 Ņ̕ 

ꜚ ̔ + =90+ 10̕  

̔10 µLȂ 

A.2 ᴆ̔ 

̔ ̂ESI Ȃ̃ 

̔ ̕ 

̔̇4200V̕  

̔MS2ῃ ̆ ̂m/z̃̔ 50ĺ350̕  

̔̇25eV̕  

̔̇30eVȂ 

A.2  ⅎ  

 № ̂m/z̃  ̂m/z̃  

1  299 255 

2  299 255 

 

A.3  

 
A.1 ‼  

1: ̂4.08miñ ̆2: ̂4.76miñ  
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           A.2                       A.3  
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2.29 D2 D3 

Vitamin D2 and Vitamin D3 

1   

ԅ Ҭ D2 D3 Ȃ 

ԍ Ҭ D2 D3 Ȃ 

2   

̆ №ת ̆ԋ ↓ ̆ Ḡ ᾣ

̆ ץ̆ ‰ Ȃ 

D2 D3 ₮ ȁ Ҋ ҹ 0.5 g ₮ ȁ ᵞ

1Ȃ 

1  ₴ ₴  

№  D2 D3 

₮ ̂ng̃  0.58 0.32 

Ҋ ̂ng̃  2 1 

₮ ̂mg/g̃  2.6 1.3 

ᵞ ̂mg/g̃  8 4 

3  ╛  

̆ ╕ ҹ№ ҉ץ ̆ ҹ GB/T 6682 ѿ Ȃ 

3.1  ̆ Ȃ  

3.2  Ә ̆ Ȃ 

3.3  ‰Ữ ̔ D2 D3 0.1ĝ ⌠ 0.0001 g̃ ԍ 100mL

Ҭ̆ ̂3.1̃ ┴ ̆ ̆ᵬҹ ‰Ữ Ȃ ᾣḠ Ȃ 

4  ᴀ  

ԋ̆ת  4.1 ↓ Ȃ 

4.2  Ȃ 

4.3  Ȃ 

4.4  №ᾣᾣ Ȃ 

5  ⅎ  

5.1  ‰ ↓ └  

5.1.1  ̔ ԍ D2 D3 ᾣҌ ̆ └ ‰ ӊ╠ №

ᾣᾣ ̆ Ҋ̔ D2 D3 263nm ̆

Ә Ȃ 95%Ә Ҭ̆ № ҹ 1% D2 ᾣ e
1%

1cmҹ

460̆ № ҹ 1% D3 ᾣ e
1%

1cmҹ 485Ȃ ᾣ ԍ ᾣ / ̆

ᾣ ₮ └ ‰ ̆ Ȃ 
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P = 
100A 

 
 

Ce1%
1cmL  

    Ҭ̔P ðð D2ȁD3 ̆%̕ 

          Aðð D2ȁD3 ᾣ ̕ 

          Cðð D2ȁD3 № ̆%̕ 

          Lðð ᾣ ̆cm̕  

e1%
1cmðð D2ȁD3 ᾣ Ȃ 

5.1.2  ‰ └̔№≢‰ ‰Ữ ̂3.3̃ 1.00mL̆ ̂3.1̃

⌠ 10.0mL̆ ‰ 100.0mg/L D2ȁD3Ȃ ᾣ̆

2 Ȃ҉ץ ꜚ ‰ 50.0mg/Lȁ20.0mg/Lȁ10.0mg/Lȁ2.00mg/Lȁ

0.50mg/L ↓ Ȃ 

5.2   

0.5ĝ ⌠ 0.001 g̃ ԍ 10mLΐ Ҭ̆ ꜚ ┴ ̆ ̆

20minȂ 0.45mm ̆ ᵬҹ Ȃ ᾣ ᵬȂ 

5.3  ᴆ 

̔C18 ̂250mm×4.6mm×5mm̃̆ ̕̕  

ꜚ ̔ ̅Ә ̂90̅ 10̃ ̕ 

̔1.0mL/min̕  

̔265nm̕  

̔ ̕ 

̔5 mLȂ 

5.4   

ñ5.3òᴆҊ̆ ‰ ↓ ̂5.1̃ №≢ ̆ № ץ̆ ‰ ↓

ҹ ̆ ҹ ̆ └ ‰ Ȃ 

ñ5.2òҊ ̆ Ḡ ᾣ ̆ ̆ ‰

⌠ Ҭ № Ȃ ñ6ò Ҭ D2ȁD3 Ȃ 

6  ⅎ  

  w= 
r³V 

m 

    Ҭ̔wðð Ҭ D2ȁD3 ̆mg/g̕  

          rðð׆ ‰ ⌠ № ̆mg/L̕ 

          Vðð ᵣ ̆mL̕ 

          mðð ̆gȂ 

7   
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m in0 2 4 6 8 10 12 14 16

m AU   

0

5

10

15

20

25

30

 VWD1 A, Wav elength=265 nm  (VITD6213\1S-ST3.D)

 1
.5

8
6

 2
.5

3
0

 9
.5

5
5

 9
.9

6
2

 -
  

V
IT

 D
2

 1
0

.6
9

3
 -

  
V

IT
 D

3

 

1 ‼  

1̔ D2̂9.962miñ̕2̔ D3̂10.693miñ  
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2.30 ԑ ԑ 10 ⅎ 

Dimethylphthalate and 9 kinds of components 

1   

ԅ Ҭ ԋ ԋ 10 № Ȃ 

ԍ Ҭ ԋ ԋ 10 № Ȃ 

ԋ ԋ 10 № ԋ ԋ ̂DMP̃ȁ ԋ

ԋӘ  (DEP)ȁ ԋ ԋ Ҙ ̂DPP̃ ȁ ԋ Ҁ ̂BBP̃ȁ ԋ ԋ

Ҁ ̂DBP̃ȁ ԋ ԋ ̂DAP̃ȁ ԋ ԋ ̂DCHP̃ ȁ ԋ ԋ

̂DHP̃ ȁ ԋ ԋ ̂DEHP̃ ԋ ԋ ̂DOP̃ Ȃ 

 

2   

̆ №ת ̆ԋ ↓ ̆ Ḡ ᾣ

̆ ץ̆ ‰ Ȃ 

Ҭ ԋ ₮ ̆ Ҋ 1g ₮ ̆ ᵞ

1Ȃ 

1  ԑ ₴ ₴  

№  DMP DEP DPP BBP DBP DAP DCHP DHP DEHP DOP 

₮  / ng 0. 5 0. 5 3 3 3 40 40 40 5 5 

Ҋ  / ng 2 2 10 10 10 135 135 135 20 20 

₮  /̂mg/g̃  1 1 5 5 5 70 70 70 10 10 

ᵞ  /̂ mg/g̃  4 4 20 20 20 270 270 270 40 40 

3  ╛  

̆ ╕ ҹ№ ҉ץ ̆ ҹ GB/T 6682 ѿ Ȃ 

3.1  ̆ Ȃ̂ ╕ Ҍ ԋ ̃ 

3.2  ԋ ԋ ȁ ԋ ԋӘ ȁ ԋ ԋ Ҙ ȁ ԋ Ҁ ȁ

ԋ ԋ Ҁ ȁ ԋ ԋ ȁ ԋ ԋ ȁ ԋ ԋ ȁ ԋ

ԋ ȁ ԋ ԋ ̂ >97.5%̃ Ȃ 

3.3  ‰Ữ ̔ ԋ ԋ 10 № ‰ 0.05ĝ ⌠ 0.0001g̃ ̆

̂3.1̃ ̆ ῀ 50 mL Ҭ̆ ̆ ̆ ҹ 1 000mg/L ‰

Ữ Ȃ 

4  ᴀ  

̆ת  4.1 ԋ ↓ Ȃ 

4.2  Ȃ 

4.3  Ȃ 

4.4  Ȃ 

 

http://www.iciba.com/dimethylphthalate
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5  ⅎ  

5.1  ‰ ↓ └  

ԋ ‰Ữ ̂3.3̃ 0mLȁ1.00mLȁ2.00mLȁ4.00mLȁ6.00mLȁ8.00mL

ԍ 10mLΐ ┴ Ҭ̆ ̂3.1̃ ┴ ̆ ̆ └ ҹ 0 mg/Lȁ100 mg/Lȁ200 mg/Lȁ

400 mg/Lȁ600 mg/L 800 mg/L ԋ ‰ ↓ Ȃ 

5.2   

1ĝ ⌠ 0.001 g̃ ԍ 10mLΐ ┴ Ҭ̆ⱴ῀ ̂3.1̃ ┴ ̆ ̆

20min̆ Ȃ 0.45mm ̆ ᵬҹ Ȃ 

5.3  ᴆ 

̔C18 ̂250mm×4.6mm×5mm̃̆ ̕ 

ꜚ ̔ 

/min V̂ ̃/% V̂ ̃/% 

0 75 25 

12 75 25 

15 100 0 

22 100 0 

23 75 25 

25 75 25 

    ̔1.0mL/min̕  

    ̔280nm̕  

̔25Ņ ̕ 

̔5mL 

5.4   

ñ5.3òᴆҊ̆ ԋ ‰ ↓ ̂5.1̃ №≢ ̆ № ץ̆

‰ ↓ ҹ ̆ ҹ ̆ └ ‰ Ȃ 

ñ5.2òҊ ̆ Ḡ ᾣ ̆ ̆ ‰

⌠ Ҭ ԋ Ȃ ñ6ò Ҭ ԋ Ȃ 

    ̔ Ҍ ̆ ҉ץ Ȃ 

6   

w= 
ɟ³V 

 
m 

Ҭ̔w ðð Ҭ ԋ ԋ 10 № ̆mg/g̕  

r ðð ׆ ‰ ⌠ № ̆mg/L̕ 

V ðð ᵣ ̆mL̕ 

m ðð ̆gȂ 

ᴆҊ ң ṿҌ ṿ 10%Ȃ 

7   
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1  ‼  

1̔DMP̂3.313miñ ̕2̔DEP̂ 4.471miñ ̕ 

3̔DPP̂ 7.446miñ ̕4̔BBP̂ 14.019miñ ̕ 

5̔DBP̂ 14.894miñ ̕6̔DAP̂18.125miñ ̕7̔DCHP̂ 18.310miñ ̕ 

8̔DHP̂ 18.979miñ ̕9̔DEHP̂ 20.471miñ ̕10̔ DOP̂ 20.945miñ  
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A 

Ѓ Є 

ԑ ԑ 10 ⅎ  

 

Ҭ ̆ - Ȃ 

A. 1  ᴆ 

̔HP-5MŜ 30m×0.25mm×0.25mm̃̆ ̕ 

̔250Ņ̕ 

ҍ ̔280Ņ̕ 

̔ ̆∆ 60Ņ̂1miñ ץ̆ 20Ņ/min҉ 220Ņ̂1miñ ̆Ῥץ 5Ņ/min

҉ 280Ņ̂4miñ ̕ 

̔ ̆ 1.0mL/min̕  

̔Ҍ№ ̕ 

̔1.0mLȂ 

A. 2  ᴆ 

̔ ₯̂EĨ ̕ 

̔70ev̕  

╕ ̔5min̕  

̔ ̂SIM̃Ȃ 

A. 3  ԋ Ḥ  

    ԋ Ḥ Ȃ 

 

  ԑ Ḫ  

 Ҭ   CAS No. 
Ώ 

№ 

῀ȇ

‰Ҭ

Ȉ 

1 
ԋ

ԋ  

Dimethyl 

phthalate 
131-11-3 DMP / 

ȇ

‰Ҭ

Ȉ3345  

2 
ԋ

ԋӘ  

Diethyl 

phthalate 
84-66-2 DEP / 

ȇ

‰Ҭ

Ȉ3084  

3 
ԋ

ԋ Ҙ  

Dipropyl 

phthalate 
131-16-8 DPP / / 

4 
ԋ

ԋ Ҁ  

Dibutyl 

phthalate 
84-74-2 DBP 

ȇ ῃ

Ȉ(2015

) 1 

ȇ

‰Ҭ

Ȉ2985  

5 
ԋ

ԋ  

Diamyl 

phthalate 
131-18-0 DAP ȇ ῃ

Ȉ(2015
/ 
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 Ҭ   CAS No. 
Ώ 

№ 

῀ȇ

‰Ҭ

Ȉ 

) 1 

6 
ԋ

ԋ  

Dihexyl 

phthalate 
84-75-3 DHP / / 

7 
ԋ

Ҁ  

Benzyl 

butyl 

phthalate 

85-68-7 BBP 

ȇ ῃ

Ȉ(2015

) 1 

ȇ

‰Ҭ

Ȉ1265  

8 
ԋ

ԋ  

Dicyclohe

xyl 

phthalate 

84-61-7 DCHP / / 

9 

ԋ

̂1- ̃

 

Bis

̂1-octyl̃

phthalate 

117-84-0 DOP / / 

10 

ԋ

̂2-Ә

̃  

Bis

̂2-ethylh

exyl̃

phthalate 

117-81-7 DEHP 

ȇ ῃ

Ȉ(2015

) 1 

ȇ

‰Ҭ

Ȉ3076  
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2.31 ԑ ԑ҆ 8 ⅎ 

Dibutylphthalate and 7 kinds of components 

1   

ԅ - Ҭ ԋ ԋҀ 8 № Ȃ 

ԍ Ҭ ԋ ԋҀ 8 № Ȃ 

ԋ ԋҀ 8 № ԋ ԋҀ ̂DBP̃ ȁ ԋ ԋ

̂2- Ә ̃ ̂DMEP̃ ȁ ԋ ԋ ̂DIPP̃ ȁ ԋ ̂DnIPP̃ ȁ

ԋ ԋ ̂DnPP̃ ȁ ԋ Ҁ ̂BBP ȁ̃ ԋ ԋ̂ 2-Ә ̃ ̂DEHP̃

ץ 1,2- ԋ ԋ ȂῒҬ 1̆,2- ԋ ԋ 3 №

ᵣ̆№≢ҹ DnIPPȁDnPPȁDIPP̆ Ҭ № ̆ DnIPPȁDnPPȁDIPP3

№ ᵣ ̆ ᶏץ 3 № ᵣ ̆3 №ӊ ҹῒ Ȃ 

2   

̆ᶏ ïҬ ᾟ ‪ ̆ ïӘ Ә

̂1:1̆ v:ṽҹ ̆ № ȁ ̆ Ḡ №

ү ץ̆ Ȃ 

ץ ₮ ȁ ₮Ҋ 1 Ȃ 

1  ⅎ ₴ Ґ  

 DIPP DMEP DnIPP DnPP BBP DBP DEHP 

̂mg/kg̃  1.0ï20 5.0ï20 

₮ ̂3s, mg/kg̃  1.0 1.0 1.0 1.0 1.0 5.0 5.0 

₮Ҋ ̂10s, mg/kg̃  3.5 3.5 3.5 3.5 3.5 17.0 17.0 

3  ╛  

̆ ╕ ҹ№ ҉ץ ̕ ҹ GB/T 6682 ѿ Ȃ 

3.1  ԋ ‰ ̔ ԍ 97.0%Ȃ № Ḥ 2Ȃ 

2 ԑ ∆  

 ԋ  Ώ CAS NO. 
№

 

1 ԋ  Di-n-iso-pentyl phthalate, DnIPP  C18H26O4 

2 ԋ ԋ  Di-n-pentyl phthalate, DnPP 131-18-0 C18H26O4 

3 ԋ ԋ  Di-iso-pentyl phthalate, DIPP 605-50-5 C18H26O4 

http://www.iciba.com/dibutylphthalate
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 ԋ  Ώ CAS NO. 
№

 

4 ԋ Ҁ  Butyl benzyl phthalate, BBP 85-68-7 C19H20O4 

5 
ԋ ԋ(2-Ә

)  

Di(2-ethylhexyl) phthalate, 

DEHP 
117-81-7 C24H38O4 

6 
ԋ ԋ̂ 2- Ә

̃  

Di(2-methoxyethyl) phthalate, 

DMEP 
117-82-8 C14H18O6 

7 ԋ ԋҀ  Dibutyl phthalate, DBP 84-74-2 C16H22O4 

3.2  ̔ Ȃ 

3.3  Ә Ә ̔ Ȃ 

3.4  ԋ ̔ Ȃ 

3.5  ̔100ĺ200 ̆ᶏ ╠ԍ 160 ŅҊ 12 hȂ 

3.6  Ҭ ̔100ĺ200 ̆ᶏ ╠ԍ 180 ŅҊ 12 hȂ 

3.7  ԋ ‰  

3.7.1  ‰Ữ ̔ 10 mĝ ⌠ 0.00001g̃ ԋ ‰ ԍ 10 mL Ҭ̆

№≢ⱴ῀ ̆ ┴ ̆ ҹ 1000 mg/LȂ№≢ ‰ ⌠

Ҭԍ 4ŅḠ Ȃ ‰Ữ Ḡ ҹ 12ҩ Ȃ 

3.7.2  ‰Ữ ̔ ѿ ‰Ữ ‰Ữ ̆ ‰Ữ

ҹ 100 mg/LȂ ‰Ҭ ⌠ Ҭԍ 4ŅḠ Ȃ ‰Ữ Ḡ

ҹ 6ҩ Ȃ 

4  ᴀ  

4.1  -  Ȃת

4.2  Ȃ 

4.3  Ȃ 

4.4  Ȃ 

4.5  Ȃ 

4.6  ̔ῤ 1 cm̆ 10 cmȂ 

4.7  ̔50 mLȂ 

4.8  ̔0.45 ɛm Ȃ 

4.9  K-D ̔30 mLȂ 

5  ⅎ  

5.1  ‰ ↓ └  

‰Ữ ̂3.7.2̃ ̆ └ ↓Ҍ ‰ ↓ Ȃ

‰ ↓ Ҭԍ 4ŅḠ ̆Ḡ ҹ 3ҩ Ȃ 

5.2   

0.5 g ̂ ⌠ 0.001 g̃ ̆ ԍ 50 mL ̂4.7̃ Ҭ̆ⱴ῀ 10.0 mL

ԋ ̂3.4̃ ̆ ̆ԍ 40ĺ50Ņ ῤ 15 min̆ 2000 r/min 5 min ̆
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̕ ҉ ᵬ̆ ң ԍ 30 mL K-D ̂4.9̃ ҬȂץҊ

Ҍ ᵬ̔ 

5.2.1 ԍ ̆ ȁ ȁ ̆ ̆ 8 mL

̂3.2̃ №҈ K-D ῤ ̆ ̂3.2̃ 1.0 mL̆ 0.45 ɛm

̆ᶫ GC-MS Ȃ 

5.2.2 ԍ ȁ ȁ ȁ ȁ ̆ ȁ ȁ ╕ȁ ȁ ȁ

̆ ̆ 8 mL ̂3.2̃ №҈ K-D ῤ ̆ⱴ῀

0.5 mL ̂3.2̃ ̆ᶏ Ҋץ ‪ ̔ 

0.8 g ̂3.5̃ 1.2 gҬ ̂3.6̃ ̂2:3̆ m/m̃ ̆ᾟ№ ῀

̆ Ȃᶏ ╠ ̆ ҹ ̂3.2̃ Ә Ә ̂3.3̃

̂1:1̆ v/ṽ̆ ᵣ ҹ 5 mL̆ Ȃ ҉ ï

Ҭ ̆ 1 mL ̂3.2̃ №ң ̆

Ȃ ̆ 20.0 mL -Ә Ә ̂1:1̆ v/ṽ ̆

ҹ 2.0 mL/min̆ 30 mL K-D ̂4.9̃ ̆ ȁ ̆ Ҭ

8 mL ̂3.2̃ №҈ K-D ῤ ̆ ̂3.2̃ 1.0 mL̆ ᶫ GC-MS

Ȃ 

̔ Ҍ ̆ ҉ Ȃ 

ת  5.3 ᴆ 

5.3.1  ᴆ  

ԍ ᴆ ‗ԍ ᶏ ת ̆ Ҍ ₮ № Ȃ Ḡ

№ҍῒז № ⌠ № Ҋץ̆ ᶫ ̔ 

300Ņ̕ 

ҹ ̂ Ó99.999%̃̆ ̆ 1.0 mL/min̕  

ҹ DB-35 MS ̂30 m Ĭ 0.25 mmĬ 0.25 ɛm̃̆ ̕ 

ҹ̔∆ 100 Ņ̆Ḡ 0.5 min ץ 30 Ņ/min 300 Ņ̆Ḡ 2.0 min

№ῃ ₮Ȃ 

1.0 ɛLȂ 

5.3.2  ᴆ  

ҹ EI ̆ 70eV̕  

ï 280Ņ̆ 230Ņ̆ 150Ņ̕ 

╕ 6.0 min̕  

ҹῃ / ̂Scan/SIM̃ Ȃ 

№ ȁ 3 Ȃ 

3 ⅎ Ḧ  

  Ḡ ̂min  ̃ ̂m/z̃  ү  

1 DBP 6.81 *149̆150̆ 223 100 : 10 : 6 

2 DIPP 7.10 *149̆237̆ 207 100 : 11 : 4 

3 DMEP 7.16 *59̆58̆ 149̆ 207 100 : 69 : 25 : 16 

4 DnIPP 7.25 *149̆237̆ 207 100 : 10 : 7 

5 DnPP 7.40 *149̆237̆ 207 100 : 7 : 3 
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  Ḡ ̂min  ̃ ̂m/z̃  ү  

6 BBP 8.52 *149̆206̆ 238 100 : 26 : 4 

7 DEHP 8.65 *149̆167̆ 279 100 : 33 : 3 

̔ Ҭ ñ*òҹ  

5.4   

5.4.1   

ȁ ‰ ᵬ Ҭ̆ Ḡ ₮ ̆↕ 3ȁ

4Ҭ № ү Ȃ 

4 ⅎ ҵ  

  ᾛ Ẓ  

DBP 
150 ±5% 

223 ±10% 

DIPP 
237 ±5% 

207 ±20% 

DMEP 

58 ±20% 

149 ±10% 

207 ±20% 

DnIPP 
237 ±5% 

207 ±20% 

DnPP 
237 ±5% 

207 ±20% 

BBP 
206 ±5% 

238 ±10% 

DEHP 
167 ±10% 

279 ±10% 

̔ᾛ Ẓ ҹ ԍ ү Ẓ Ȃ 

5.4.2  

Ҭ № ̆ ‰ ᵬ ̆ᶏ Ҭ № ṿ ת

ῤȂ ṿ ת₮ ̆ Ῥ

Ȃ ľ6Ŀ № Ȃ 

̔ Ҍ ̆ ҉ץ Ȃ 

6  ⅎ  

wi = 
(ɟi1 -ɟi2 ) ×V 

 
m 

Ҭ̔wi ð Ҭ ԋ ԋҀ 8 № ̆ ᵝ mg/kg̕  
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ɟi1ð ׆ ‰ ⌠ Ҭ № ̆ ᵝ mg/L̕ 

ɟi2  ð ׆ ‰ ⌠ Ҭ № ̆ ᵝ mg/L̕ 

V ð ᵣ ̆ ᵝ mL̕ 

m ð ̆ ᵝ gȂ 

ᴆҊ ң ṿҌ ṿ 15%Ȃ 

Ḡ ⌠ ңᵝȂ 

7   

 

1  ‼ -  

1̔DBP̕ 2̔DMEP̕ 3̔DIPP̕ 4̔DnIPP̕  

5̔DnPP̕ 6̔BBP̂ ̕7̔DEHP̕ 
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2.32 ԑ 15 ⅎ 

Dichloromethane and 14 kinds of components 

1   

ԅ Ҭԋ 15 № Ȃ 

ԍ Ҭԋ 15 № Ȃ 

ԋ 15 №ҹԋ ȁ1, 1-ԋ Ә ȁ1, 2-ԋ Ә ȁ҈ ȁ

1, 2-ԋ Ә ȁ ȁ҈ Ә ȁ ȁ Ә ȁӘ ȁ ȁ -ԋ ȁ Ә ȁ ԋ

Ҙ Ȃ 

2   

̆ ⌠ - ̆ ΐ ת

№ Ḡץ̆ ̆ Ȃ 

ԋ 15 № ₮ ȁ Ҋ 1g ₮ ȁ ᵞ

1Ȃ 

1  ԑ 15 ⅎ ₴ ɻ Ґ ɻ ₴ ᵤ  

№  ₮ ̂ng̃  Ҋ ̂ng̃  ₮ ̂mg/g̃  ᵞ ̂mg/g̃  

ԋ  58 200 0.58 2.0 

1̆1-ԋ Ә  43 150 0.43 1.5 

1̆2-ԋ Ә  32 110 0.32 1.1 

҈  40 140 0.40 1.4 

1̆2-ԋ Ә  61 200 0.61 2.0 

 10 35 0.10 3.5 

҈ Ә  31 110 0.31 1.1 

 11 40 0.11 0.4 

Ә  68 270 0.68 2.7 

Ә  9 30 0.09 0.3 

ȁ -ԋ  12 40 0.12 0.4 
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№  ₮ ̂ng̃  Ҋ ̂ng̃  ₮ ̂mg/g̃  ᵞ ̂mg/g̃  

Ә  20 70 0.20 0.7 

ԋ  15 50 0.15 0.5 

Ҙ  10 35 0.10 0.35 

3  ╛  

̆ ╕ ҹ№ ҉ץ ̆ ҹ GB/T 6682 ѿ Ȃ 

3.1  ̆ Ȃ 

3.2  ̔550Ņ 2hĺ3hȂ 

3.3  ԋ 15 № ‰ ̔ԋ ȁ1,1-ԋ Ә ȁ1,2-ԋ Ә ȁ҈ ȁ1,2-ԋ

Ә ȁ ȁ҈ Ә ȁ ȁ Ә ȁӘ ȁ ȁ -ԋ ȁ Ә ȁ ԋ ȁ Ҙ ̂

ҹ ̃Ȃ 

3.4  ‰Ữ └ ̔№≢ ԋ 15 № ‰ 10mĝ ⌠ 0.00001g̃̆№

≢ ԍ ⱴ 10mL Ҭ̆ ῃ ̆ ԋ 15 №

‰Ữ Ȃ 

2  ԑ 15 ⅎ ‼Ỵ ‼ ∆  

№  
Ữ

̂mg/L̃ 
ᶏ ̂mg/L  ̃ ‰ ↓ ̂mg/L̃ 

ԋ  

1000 

100 0.1 0.3 0.5 0.7 1.0 

1, 1-ԋ Ә  100 0.1 0.3 0.5 0.7 1.0 

1, 2-ԋ Ә  100 0.1 0.3 0.5 0.7 1.0 

҈  100 0.1 0.3 0.5 0.7 1.0 

1, 2-ԋ Ә  100 0.1 0.3 0.5 0.7 1.0 

 20 0.02 0.06 0.1 0.14 0.2 

҈ Ә  100 0.1 0.3 0.5 0.7 1.0 

 20 0.02 0.06 0.1 0.14 0.2 

Ә  100 0.1 0.3 0.5 0.7 1.0 

Ә  20 0.02 0.06 0.1 0.14 0.2 
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№  
Ữ

̂mg/L̃ 
ᶏ ̂mg/L  ̃ ‰ ↓ ̂mg/L̃ 

ȁ -ԋ  20 0.02 0.06 0.1 0.14 0.2 

Ә  20 0.02 0.06 0.1 0.14 0.2 

ԋ  20 0.02 0.06 0.1 0.14 0.2 

Ҙ  20 0.02 0.06 0.1 0.14 0.2 

4  ᴀ  

ΐ̆ת  4.1 ̆№ /Ҍ№ ̆ ᵬ Ȃ 

4.2  ꜚ ̆ ̂ ¤0.5Ņ̃ Ȃ 

4.3  ̔20mL̆ Ә ̆ ┴ Ȃᶏ ╠ԍ 120Ņ 2hĺ3hȂ 

4.4  Ȃ 

5  ⅎ  

5.1  ‰ ↓ └  

2 ̆ ‰Ữ ̆ ‰ᶏ ‰ ↓ Ȃ 

5.2   

ԍ ԍ ̆ 1ĝ ⌠ 0.001g̃ ԍ 100mLΐ ┴ Ҭ̆ⱴ ┴ ̆

̆ ᵬҹ ̕ ԍ ԍ ̆ 0.1ĝ ⌠ 0.0001g̃ ԍ ⱴ

1.0g Ҭ̆ⱴ 10mL ҉ ̆ᵬҹ Ȃ 

ת  5.3 ᴆ 

5.3.1 ᴆ 

̔60Ņ̕ 

̔30min̕  

ᵣ ̔60ɛLȂ 

5.3.2 ᴆ 

̔DB-1̂30m×0.32mm×0.25mm̃̆ ̕ 

̔45.0mL/min̕  

̔40.0mL/min̕  

̔450mL/min̕  

̔ 180Ņ̕ 200Ņ̕ 35Ņ̂5miñ ̆5Ņ /min 120Ņ̆

Ῥץ 30Ņ /min 220Ņ̂5miñ ̕ 

̔1.0mL/min̕  

№ ̔10:1Ȃ 

5.4   

ñ5.3òᴆҊ̆№≢ ‰ ↓ ̂5.1̃ 10.0mLԍ ⱴ 1.0g

ῤ̆ ҉ ̆ ԍ 60Ņ 30minȂ ҉ ᵣ 60ɛL͂

ת № Ȃץ ‰ ↓ ҹ ̆ ҹ ̆ └ ‰ Ȃ 
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ñ5.2òҊ 10.0mLԍ ⱴ 1.0g ῤ̆ ҉ ̆

ԍ 60Ņ Ҭ 30minȂ ҉ ᵣ 60ɛL͂

̆ת № Ȃ ҍ № ‰ ̆ ׆̆ ‰ ҉

№ Ȃ ñ6ò Ҭ № Ȃ 

̔ Ҍ ̆ ҉ץ ᵬȂ 

6   

w= 
ɟ¦V 

 
m 

Ҭ̔w ðð Ҭԋ 15 № № ̆mg/g̕  

r ðð ׆ ‰ ⌠ № ̆mg/L̕ 

V ðð ᵣ ̆mL̕ 

m ðð ̆gȂ 

ᴆҊ ң ṿҌ ṿ 10%Ȃ 

7   

 

1  ‼  

1̔ԋ ̂1.801miñ ̕2̔1̆1-ԋ Ә ̂2.008miñ ̕ 

3̔1̆2-ԋ Ә ̂2.197miñ ̕4̔҈ ̂2.289miñ ̕ 

5̔1̆2-ԋ Ә ̂2.516miñ ̕6̔ ̂2.790miñ ̕ 

7̔҈ Ә ̂3.380miñ ̕8̔ ̂5.120miñ ̕ 

9̔ Ә ̂6.734miñ ̕10̔ Ә ̂8.726miñ ̕ 

11̔ ȁ -ԋ ̂9.117miñ ̕12̔ Ә ̂9.776miñ ̕ 

13̔ -ԋ ̂9.946miñ ̕14̔ Ҙ ̂11.313miñ  
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A 

Ѓ Є 

ԑ 15 ⅎ  

 

    Ҭ ̆ - Ȃ 

A. 1  - ᴆ 

̔DB-1̂30m×0.32mm×0.25mm̃̆ ̕ 

̔∆ 35Ņ̆Ḡ 5min̆ ץ 5Ņ/min 120Ņ̆Ῥץ 30Ņ/min

220Ņ̆Ḡ 5min̕  

180Ņ̕ 

230Ņ̕ 

230Ņ̕ 

̔ ̕ 

̔1.5mL/min̆ ̕ 

№ ̔10:1Ȃ 

A. 2   

A.1  ԑ 15 ⅎ  

№  ̂m/z̃  

ԋ  49,84,86 

1̆1-ԋ Ә  63,65,83 

1̆2-ԋ Ә  61,96,98 

҈  83,85,87 

1̆2-ԋ Ә  49,62,98 

 77,78 

҈ Ә  95,130,132 

 65,91,92 

Ә  166,164,129,131 

Ә  91,106 

ȁ -ԋ  77,96,106 

Ә  78,103,104 

-ԋ  77,96,106 

Ҙ  77,105,120 
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2.33 Ӟ 37 ⅎ 

Ethanol and other 36 kinds of components 

1  

׆ ̆ҹ Ҭ ╕ ȁ ≢ ᶫ ̆

ҹ 37 ╕ - ̆ ԍ Ҭ ╕ ≢

Ȃ 

Ә 37 №ҹӘ ȁӘ ȁҘ ȁ Ә ȁ Ҙ ȁӘ ȁӘ ȁ

ԋ ȁ Ҁ ȁ Ҙ ȁ2-Ҁ ȁӘ Ә ȁ ȁᴂҀ ȁ ᴏȁ ȁ

ȁ ȁ1,2-ԋ Ә ȁ Ҁ ȁӘ Ҙ ȁ҈ Ә ȁ Ҁ ȁԋ Έ ȁӘ Ҙ ȁ4-

-2- ȁ ȁ ȁӘ Ҁ ȁ Ә ȁ ȁӘ Ҁ ȁӘ ȁ / ԋ ȁ

Ә ԋ Ȃ 

2  

֟ Ҭ ҈ҩ ̂ 40Ņȁ80Ņȁ120Ņ̃ 37

╕ᵬҹ ̆ ԅ Ҭ ╕∆ Ȃ∆

Ḡ ( ) NIST ̆ Ḡ VF-1301ms

DB-5msң ץ̆ 37 ╕ ң ҉ Ḡ

̆ 1Ȃ 

̆ № ̂ ⱴ῀ ̃̆ - ת

№ ץ̆ VF-1301ms DB-5ms Ḡ ̆ NIST

∆ ̆ᶏ № ̆ VF-1301msץ №

Ȃ № ₮ ᵞ ̂1g ȁ̃ 2Ȃ 

1  ⅎḦ Ḧ  

No. № 
VF-1301ms DB-5ms 

KI1 KI1 window KI2 KI2 window 

1 Ә  506 501-511 479 455ĺ503 

2 Ә  511 506-516 503 478ĺ528 

3 Ҙ  527 522-532 496 471ĺ521 

4 Ә  537 532-542 512 486ĺ538 

5 Ҙ  538 533-543 499 474ĺ524 

6 Ә  544 539-549 494 469ĺ519 

7 Ә  548 543-553 521 495ĺ547 

8 ԋ  556 550-562 527 501ĺ553 

9 Ҁ  576 570-582 559 531ĺ587 

10 Ҙ  611 605-617 549 522ĺ576 

11 2-Ҁ  629 623-635 595 565ĺ625 

12 Ә Ә  632 626-638 610 580ĺ641 

13  638 632-644 619 588ĺ650 

14 ᴂҀ  642 636-648 602 572ĺ632 

15 ᴏ 646 640-652 617 586ĺ648 

16  652 645-659 652 619ĺ-685 
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No. № 
VF-1301ms DB-5ms 

KI1 KI1 window KI2 KI2 window 

17  658 651-665 651 618ĺ684 

18  671 664-678 649 617ĺ681 

19 1,2-ԋ Ә  678 671-685 642 610ĺ674 

20 Ҁ  680 673-687 619 588ĺ650 

21 Ә Ҙ  687 680-694 652 619ĺ685 

22 ҈ Ә  715 708-722 697 662ĺ732 

23 Ҁ  724 717-731 655 622ĺ688 

24 ԋ Έ  737 730-744 706 671ĺ741 

25 Ә Ҙ  749 742-756 713 677ĺ749 

26 4- -2-  784 776-792 735 698ĺ772 

27  786 778-794 757 719ĺ795 

28  794 786-802 733 696ĺ770 

29 Ә Ҁ  804 796-812 763 725ĺ801 

30 Ә  812 804-820 803 763ĺ843 

31  826 818-834 758 720ĺ796 

32 Ә Ҁ  847 839-855 809 769ĺ849 

33 Ә  880 871-889 839 797ĺ881 

34,35 / ԋ  889 880-898 845 803ĺ887 

36 Ә  906 897-915 847 805ĺ889 

37 ԋ  914 905-923 857 814ĺ900 

 

2  ⅎ ₴ ɻ ᵤ  

 №  

VF-1301ms DB-5ms 

 ₮ /

̂µg/g̃ 

/

̂µg/g̃ 

₮ /

̂µg/g̃ 

/

̂µg/g̃ 

1 Ә  3.3 10 10 33 0.500ĺ20.0 

2 Ә  0.25 0.67 0.07 0.20 0.050ĺ1.00 

3 Ҙ  0.03 0.10 0.50 1.3 0.005ĺ0.200 

4 Ә  2.5 6.7 10 25 0.500ĺ20.0 

5 Ҙ  1.4 5.0 3.3 10 0.500ĺ20.0 

6 Ә  1.4 5.0 10 25 0.500ĺ20.0 

7 Ә  0.50 1.4 1.3 5 0.050ĺ2.00 

8 ԋ  0.03 0.10 0.33 1.0 0.005ĺ-0.100 

9 Ҁ  0.02 0.05 0.03 0.10 0.005ĺ-0.200 

10 Ҙ  10 33 10 25 0.500ĺ20.0 

11 2-Ҁ  0.67 2.5 1.0 3.3 0.500ĺ10.0 

12 Ә Ә  0.50 1.4 0.33 1.0 0.050ĺ2.00 

13  2.0 6.7 1.0 2.9 0.500ĺ10.0 

14 ᴂҀ  1.0 3.3 1.3 5.0 0.500ĺ10.0 

15 ᴏ 0.02 0.07 0.02 0.07 0.005ĺ0.100 

16  0.17 0.50 1.0 2.9 0.050ĺ1.00 

17  0.07 0.25 0.07 0.20 0.050ĺ1.00 
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 №  

VF-1301ms DB-5ms 

 ₮ /

̂µg/g̃ 

/

̂µg/g̃ 

₮ /

̂µg/g̃ 

/

̂µg/g̃ 

18  0.02 0.07 0.07 0.20 0.005ĺ0.100 

19 1,2-ԋ Ә  0.05 0.13 0.03 0.10 0.005ĺ0.100 

20 Ҁ  10 33 10 25 0.500ĺ10.0 

21 Ә Ҙ  0.50 1.4 0.33 1.0 0.050ĺ2.00 

22 ҈ Ә  0.01 0.03 0.03 0.10 0.005ĺ0.100 

23 Ҁ  3.3 10 10 25 0.500ĺ10.0 

24 ԋ Έ  1.4 5 10 25 0.500ĺ20.0 

25 Ә Ҙ  0.33 1.0 0.50 1.3 0.050ĺ1.00 

26 4- -2-  0.33 1.0 0.33 1.0 0.050ĺ1.00 

27  0.02 0.07 0.10 0.33 0.005ĺ0.100 

28  3.3 12 5.0 13 0.500ĺ10.0 

29 Ә Ҁ  0.17 0.5 0.20 0.50 0.050ĺ2.00 

30 Ә  0.02 0.07 0.03 0.10 0.005ĺ0.100 

31  5.0 16.7 5.0 13.3 0.500ĺ10.0 

32 Ә Ҁ  0.25 0.67 0.20 0.67 0.050ĺ1.00 

33 Ә  0.07 0.25 0.10 0.33 0.050ĺ1.00 

34,35 / ԋ  0.07 0.25 0.20 0.50 0.050ĺ1.00 

36 Ә  0.50 1.4 0.20 0.50 0.050ĺ1.00 

37 ԋ  0.10 0.33 0.20 0.50 0.050ĺ1.00 

 

3 ╛  

̆ ╕ ҹ№ ҉ץ ̆ ҹGB/T 6682 ѿ Ȃ 

3.1  (CH3OH)̆ Ȃ 

3.2  (NaCl)̆ᴨ  

4 ᴀ  

4.1  -  Ȃת

4.2  Ȃ 

4. 3  Ȃ 

4.  Ȃת  4

5 ⅎ  

5.1 ‰ └  

5.1.1 37 ╕ ‰Ữ  

№≢ ╕ ╕ 20mĝ ⌠ 0.0001g̃ ԍ 10mL Ҭ̆ץ

10mL̆ 2g/L Ȃ ԍ ԍ 98% №̆ ‰Ữ

̆ ԍ ԍ 98% №̆ ᾢ Ȃ 

5.1.2 37 ╕ ᵬ  
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№≢ ‰Ữ ̆ ̂37

╕ 2̃̆ ⌠ ‰Ữ Ȃ№≢‰ ‰Ữ 0.25mlȁ0.5mlȁ

1mlȁ2.5mlȁ5mlȁ10mL 10mL ̆ ⌠ ‰ ↓ Ȃ 

5.1.3 └̔ 

№≢ ȁ ȁ C8ðC40 ץ̆ 500µg/ml 

‰Ữ Ȃ ‰Ữ ץ № ҹ

0.1µg/ml ̆ ԍ 37 ╕ Ḡ Ȃ 

5.2  

1ĝ ⌠ 0.001g̃ ԍ 100mL Ҭ̆ⱴ № ┴ ̆ ̆

ⱴ῀ ┴ Ȃ 1minȂ 10ml 20ml Ҭ̆ⱴ῀ 1gNaCl

̂ 550Ņ ̃̆ⱴ Ȃ 

ת 5.3 ᴆ 

5.3.1  ᴆ 

 ̔60Ņ 

̔100Ņ  

ᴰ ̔120Ņ 

̔30min 

̔1mL 

5.3.2  ᴆ 

̔ ̔VF-1301ms (30m×0.25mm×1µm)̆ ̕ 

̔DB-5ms (30m×0.25mm×1µm) ̆ ̕ 

̔1.3mL/min̕  

̔150Ņ̕ 

̔№ ̆№ 50:1̕  

̔∆ 30Ņ̆Ḡ 10min̆ץ 5Ņ/min 100Ņ̆30Ņ/min 220Ņ̆Ḡ

5minȂ 

5.3.3  ᴆ 

₯ ̆ 70eV̕ 230Ņ̕ 150Ņ̕ᴰ 220Ņ̕

̂SIM̃ Ȃ37 ╕ Ḡ ̆

3Ȃ № №≢ ̆ №≢ 5ȁ 6Ȃ 

3  ⅎ GC-MS  

 №  
Ḡ /min 

(m/z) 1(m/z) 2(m/z) 

ү

̂VF-1301ms̃  VF-1301ms DB-5ms 

1 Ә  2.128 2.135 45 46 / 100:42 

2 Ә  2.211 2.711 59 74 31 100:98:63 

3 Ҙ  2.472 2.523 43 58 42 100:66:8 

4 Ә  2.637 2.911 74 73 / 100:38 

5 Ҙ  2.643 2.611 45 43 41 100:25:6 

6 Ә  2.755 2.485 41 38 39 100:19:10 

7 Ә  2.815 3.124 43 74 59 100:42:7 

8 ԋ  2.956 3.274 84 49 86 100:74:65 

9 Ҁ  3.288 4.051 73 57 41 100:21:14 

10 Ҙ  4.133 3.794 31 59 42 100:45:27 

11 2-Ҁ  4.93 4.890 43 72 57 100:52:11 
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 №  
Ḡ /min 

(m/z) 1(m/z) 2(m/z) 

ү

̂VF-1301ms̃  VF-1301ms DB-5ms 

12 Ә Ә  5.102 5.646 43 61 70 100:24:23 

13  5.327 6.262 42 71 72 100:76:84 

14 ᴂҀ  5.518 5.164 45 59 43 100:31:15 

15 ᴏ 5.677 6.148 83 85 47 100:66:13 

16  5.975 8.389 84 56 69 100:82:31 

17  6.219 8.276 117 119 121 100:98:32 

18  6.781 8.205 78 77 51 100:22:9 

19 1,2-ԋ Ә  7.092 7.720 62 64 49 100:33:33 

20 Ҁ  7.211 6.255 43 41 42 100:68:60 

21 Ә Ҙ  7.511 8.377 43 61 87 100:37:27 

22 ҈ Ә  9.163 11.287 130 132 95 100:100:69 

23 Ҁ  9.831 8.584 56 41 31 100:47:24 

24 ԋ Έ  10.777 11.943 88 58 29 100:45:9 

25 Ә Ҙ  11.61 12.496 43 61 73 100:52:27 

26 4- -2-  14.122 14.177 43 58 85 100:62.:40 

27  14.306 15.852 91 92 65 100:65.:8 

28  14.903 14.048 55 70 42 100:84.:52 

29 Ә Ҁ  15.522 16.361 43 56 73 100:51.:35 

30 Ә  15.937 18.037 166 164 129 100:80.:60 

31  16.637 15.987 55 42 70 100:85.:83 

32 Ә Ҁ  17.673 18.506 43 56 41 100:64.:16 

33 Ә  19.364 20.824 91 106 105 100:42.:6 

34,35 / ԋ  19.822 21.307 91 106 105 100:68:27 

36 Ә  20.569 21.475 43 70 55 100:108:66 

37 ԋ  20.896 22.270 91 106 105 100:64:23 

ЕVF1301ms ԓ 37 ╛ ɻ Ж 

  DB-5ms ԓ 37 ╛ ɼ 

4  ҵ ᾡ ẘ  

ү ̂k̃ k>50% 50 %Ó k > 20 % 20 %Ó k >10 % kÒ 10 % 

ᾛ Ẓ  ±20% ±25% ±30% ±50% 

 

5  ⅎ Ѓ Є 

Segment 

No.  
Time/min selected ion(m/z) 

Dwell 

time/ms 

1 0.0ĺ4.5 86, 84, 74, 73, 59, 58, 57, 49, 46, 45̆ 43,42,41,39,38,31,28 20 

2 4.5ĺ6.5 121,119,117,85,84,83,72,71,70,69,61,59,57,56,47,45,43,42 20 

3 6.5ĺ8.0 87,78,77,64,62,61,51,49,43,42,41 30 

4 8.0ĺ11.0 132̆ 130̆ 95,88,58,56,41,31,29 30 

5 11.0ĺ13.2 73.61.43 100 

6 13.2ĺ15.2 92,91,79,70,65,58, 55,52,51,42 30 

7 15.2ĺ16.2 166,164,129,73,56,43 60 

8 16.2ĺ18.4 70.56.55.43.43.42.41 60 

9 18.4ĺ33.0 106,105,91,70,56,55,43, 40 
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 6 ⅎ Ѓ Є 

Segment 

No.  
Time/min selected ion(m/z) 

Dwell 

time/ms 

1 0.0ĺ4.4 86, 84, 74, 73, 59, 58, 57, 49, 46, 45̆ 43,42,41,39,38,31,28 20 

2 4.4ĺ7.0 85,83,72,71,70, 61,59,57,47,45,43,42,41 30 

3 7.0ĺ10.5 121̆ 119,117̆ 87̆ 84̆ 78,77,69̆ 64,62,61,56.51,49,43,41,31 20 

4 10.5ĺ13.5 132̆ 130̆ 95,88,73,61̆ 58,43,29 40 

5 13.5ĺ15.2 79,70, 55,52,51 ,42 40 

6 15.2ĺ17.5 92,91, 73̆ 70, 65, 56,55,43,42 40 

7 17.5ĺ19.5 166,164,129, 56,43̆ 41 50 

8 19.5ĺ33.0 106,105,91,70,55,43 50 

 

5.4   

5. 4.1   

ȁ ᴆҊ̆ Ȃ 

5. 4.2 Ḡ  

ᴆҊ ̆№≢ Ḡ

̆ Ὲ № KI ṿ̆ Ҋ ̔ 

n1n

nx

t-t

t-t100
n100

+

+=
̃̂

KI  

Ҭ̔t x- -- № № ₮ Ḡ ̂miñ ̕ 

t n̆t n+1- -- №≢ҹ ԍ n n+1ӊ ̂t n<t x<t n+1̃ Ḡ ̂miñ Ȃ 

6  

6.1 ∆ ᶏ  

5.1 Ҋ ῀ - ≢№̆ת ҉

Ḡ ̆ҍ Ḡ ̆ № ╕ Ḡ

ῤ̆↕ᶏ NIST ѿ №Ȃ ׅ ̆↕ᶏ

Ῥ Ȃΐᵣ 1Ȃ 
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╠ GC- MS№

∆

̂NI ST ̃
Ḡ

̂ ̃

KI

 

1  Ҳ ╛  

6.2 ҍ  

5.1 Ҋ ῀ - ̆ת ‰ ₮

╕ Ȃ 

7 ⅎ  

7.1  

w= 
D¦ɟ¦V 

m 

Ҭ̔wĺĺ ҬӘ 37 № ̆гg/g̕ 

r ðð ׆ ‰ ҉ ⌠ № ̆µg /mL̕ 

V ðð ᵣ ̆mL̕ 

m ðð ̆g̕ 

D ðð Ṑ ̂Ҍ ↕ 1 Ȃ̃ 

7.2  

37 ╕ 60% ð 130%ӊ ̆ ‰Ẓ  ῤȂץ10%

8  
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2  ‼ Ѓ Є 

1:Ә ̕2̔Ә ̕3̔Ҙ ̕4̔ Ә ̕5̔ Ҙ ̕6̔Ә ̕7̔Ә ̕8̔ԋ ̕9̔ Ҁ

̕10̔ Ҙ ̕11:2-Ҁ ̕12̔ Ә Ә ̕13̔ ̕14̔ ᴂҀ ̕15̔ ᴏ̕16̔ ̕17̔

̕18̔ ̔19:1,2-ԋ Ә ̕20̔ Ҁ ̕21̔ Ә Ҙ ̕22̔ ҈ Ә ̕23̔ Ҁ ̕24̔ ԋ Έ ̕25̔

Ә Ҙ ̕26:4- -2- ̕27̔ ̕28̔ ̕29̔ Ә Ҁ ̕30̔ Ә ̕31 ̕32̔ Ә Ҁ

̕33̔ Ә ̕34,35̔ / ԋ ̕36̔ Ә ̕37̔ ԋ  

 

3  ‼ Ѓ Є 

1:Ә ̕2̔Ә ̔3̔Ҙ ̕ 4̔ Ҙ ̕5̔Ә ̕6̔ Ә ̕ 7̔Ә ̕8̔ԋ ̕9̔ Ҙ ̕

10̔ Ҁ ̕11:2-Ҁ ̕12̔ ᴂҀ ̕13̔ Ә Ә ̕14̔ ᴏ̕15̔ ̕16̔ Ҁ ̕17̔ 1,2-

ԋ Ә ̕18̔ ̔19: ̕20̔ Ә Ҙ ̕21̔ ̕22̔ Ҁ ̕23̔ ҈ Ә ̕24̔ ԋ Έ  ̕

25̔ Ә Ҙ ̕26:4- -2- ̕27̔ ̕28̔ ̕29̔ ̕30̔ Ә Ҁ ̕31̔ Ә ̕32̔

Ә Ҁ ̕33̔ Ә ̕34,35̔ / ԋ ̕36̔ Ә ̕37̔ ԋ  
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A  

 

37 ╛  

  
CAS   

№

 
  Ữ ᴆ    

1 

Ә

 

100-41-4 C8H10 106.17 ī95 °C  34.6 °C 0ĺ6°C  
0.0206 

g/100 mL 

ᵣ ΐ̆

̆

ԍ Ȃ 

ԍӘ ȁ ȁ

Ә

₃̆ӍҌ ԍ

Ȃ 

ᵬ Ә

̆Ӟ ԍ└

ῒז  

2 
Ә

 
60-29-7 C4H10O 74.12 

-116 °

C 
34.6 °C Store at RT. 

69 g/L 

 (20 ºC)  

ꜚ ᵣ̆

Ȃΐ

̆ Ȃ 

ԍӘ ȁ ȁ

ᴏ ̆

ԍ Ȃ 

ᵬ№

╕ȁ ╕

╕̆Ӟ ԍ

 

3 

ԋ

 

75-9-2 CH2Cl2 84.93 -97 
39.8ĺ
40 °C  

Store at 

 RT. 

20 g/L 

(20 ºC)  

ᵣȂΐ

ᵌ ┬

Ȃ ԍ

50Ṑ ̆

ԍ ȁ ȁ ȁ

— ȁ ҈

Ә ȁӘ Ә

Ә ȁ Ȃ

ҍῒז ף

╕Ә ȁӘ

N N̆-ԋ

Ȃ 

ԋ

╕

֟ ̆

Ӟ ѿ

╕Ȃ 

4 
Ә

 

109-94-4 C3H6O2 74.08 ī80 °C  
52ĺ
54 °C  

Flammables 

area 

11 g/100 

mL (18 ºC)  

ᵣ̆

̆

Ȃ ҍ

Ә ȁӘ

̆ ԍҘ

Ȃ Ҭ

11.8g/100mlȂ 

GB 2760 ҹ

ᾛ ᶏ

ȂҺ ԍ

└ ȁ ȁ

ȁ ȁָ

Ȃ 

5 
Ҙ

 
67-64-1 C3H6O 58.08 -94 °C  56 °C  Store at RT. soluble 

ᵣ̆

Ȃ ҍ ȁ

ȁӘ ȁӘ

ȁ ᴏ

Ȃ

ȁ ȁ

Ȃ 

ȁֲ

ȁ ȁ ȁ

ȁ ȁ

ҙҬ

ᵬҹ

̆ ᴨ

╕̆  

6 

Ә

 

79-20-9 C3H6O2 74.08 -98 °C  
57ĺ
58 °C  

Flammables 

area 

250 g/L 

(20 ºC)  

ᵣ ΐ̆

Ȃ ҍ ȁ

ԑ ̆ Ҭ

ҹ
31.9g/100ml

̂20Ņ̃Ȃ 

GB 2760 ҹ

ᾛ ᶏ

Ȃ 
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CAS   

№

 
  Ữ ᴆ    

7 
ᴏ 

67-66-3 CHCl3 119.38 -63 °C  61 °C  2ĺ8°C  
8 g/L  

(20 ºC)  

ȁ

ȁ

ᵣȂ

Ȃ ҍӘ

ȁӘ ȁ ȁ

ȁ

ȁԋ

̆

ԍ ̂25Ņ

1ml ԍ

200ml ̃Ȃ 

Һ ԍ└

≠ 22̆ ҉

ᵬ ╕

╕̆Ӟ ᵬҹ

ȁ ȁ

╕ 

ᵬ ╕ȁ

╕

╕ 

8 

Ә

Ә

 

141-78-6 C4H8O2 88.11 ī84 °C  
76.5ĺ
77.5 °C  

2ĺ8°C  
80 g/L (20 

ºC  

ȁΐ

ᵣȂ ҍ ȁ ȁ

ף ȁ

╕

̆ ԍ

Ȃ 

GB 2760 ҹ

ᾛ ᶏ

ȂҺ ԍ

ȁ ȁ

└ᵬ

╕ȁ

Ȃ ԍ

└ ȁ ȁ

ῌ

Ȃ 

9 

 

56-23-5 CCl4 153.82 -23 °C  
76ĺ
77 °C  

2ĺ8°C  
0.8 g/L 

 (20 ºC)  

ᵣ ΐ̆

Ȃ

Ȃ 1ml ԍ

2000ml ̆ҍ

Ә ȁӘ ȁ

ᴏȁ ȁԋ

ȁ

Ȃ 

ᵬ ╕ȁ

╕ȁ

╕ȁ

₮╕ȁ

╕ȁ

╕ȁ

╕ȁ

╕Ȃ 

10 
Ә

 
64-17-5 C2H6O 

46.0684

4 
-114°C  78°C  Store at RT. miscible 

ȁ

ᵣȂ

┬

Ȃ 

ԍ ȁ ȁ

Ә ᴏȂ

Ȃ 

ӊѿ̆

ԍ

ȁ ȁ῾

ҙ̆Ӟ ѿ

╕ 

11  71-43-2 C6H6 78.11 5.5 °C  80 °C  0ĺ6°C  
0.18 g/100 

mL 

ȁ

ᵣȂΐ

̆ ̆

ҍ˻Ә ȁӘ

ȁҘ ȁ

ȁԋ

̆

ԍ Ȃ 

ӊѿ,

֟

ȁ ȁ

ȁ ȁ

╕ȁ ȁ

ȁ῾ ȁ

Ȃ 

12 

 

110-82-7 C6H12 84.16 4-7 °C  80.7 °C  Store at RT. 
practically 

insoluble 

Ҋҹ

ᵣ ΐ̆ ┬

Ȃ Ҍ

ԍ ̆ ԍӘ

̆Ҙ Ȃ 

№

ԍ└ ԋ ȁ

ῤ ԋ

̂

98%̃ ̆ №

ԍ└

ῒז Ȃ 
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CAS   

№

 
  Ữ ᴆ    

13 
Ә

 
75-5-8 C2H3N 41.05 ī48 °C  

81ĺ
82 °C  

2ĺ8°C  miscible 

ᵣ̆

ᵌ

Ȃ ҍ ȁ

ȁ

ȁҘ ȁӘ ȁ

ᴏȁ

Ә Ȃ 

ῃ

№Ȃ 

14 Ҙ

 

67-63-0 C3H8O 60.1 
-89.5 °

C 
82 °C  

Flammables 

area 
miscible 

ᵣ̆ ᵌӘ

Ȃ ҍ

ȁӘ ȁӘ ȁ

ᴏ Ȃ 

└

ҙ̆ Ҙ

ԍ└ ֟

̆ ᵣӲ

̆ ץ̆╕

└ ╕Ȃ 

15 

1̆

2-ԋ

Ә

 

107-06-2 C2H4Cl2 98.96 -35 °C  83 °C  0ĺ6°C  
8.7 g/L (20 

ºC)  

ᵣ ΐ̆ ᵌ

ᴏ ̆

Ȃ ԍ

120Ṑ ̆ҍ

Ә ȁ ᴏȁӘ

Ȃ

ȁ

ȁ Ȃ 

ҙ ⱴ

ꜛ╕̆ѿ

└ ӊ

╠ ̆

Ҭ

̆ ᾛ

ᶏ ȂҺ

ԍ└ Ә

ȁӘԋ Ә

ԋ ̆ ᵬ

╕ȁ ╕ȁ

╕ȁ ╕ȁ

╕ Ȃ 

16 
2-Ҁ

 
78-93-3 C4H8O 72.11 -87 °C  80 °C  2ĺ8°C  

290 g/L 

(20 ºC)  

ᵣ̆

Ҙ Ȃ 

ԍ ȁӘ

Ә ̆ ҍ

Ȃ 

GB 2760 ҹ

ᾛ ᶏ

ȂҺ ԍ

└ ȁ

Ȃ

֞ ᵬ

╕ȂFEMA ᵬ̔

 

17 

҈

Ә

 

28861 C2HCl3 131.39 -86 °C  87 °C  0ĺ6°C  

Slightly 

soluble. 

0.11 g/100 

mL 

ȁγ ᵫ

ᵣ ΐ̆ ᵌ

ᴏ Ȃ ҍ

ѿ ╕

̆ ԍ

Ȃ 

ԍ└

ῒז ̆ ֟

ѿ Әף ̆

ҙ

╕̆ ᵬ

╕ȁ ╕ȁ

῾ ╕  

18 

Ә

Ҙ

 

108-21-4 C5H10O2 102.13 -73 °C  88.8 °C 
Flammables 

area 

2.90 g/100 

mL 

ᵣ̆

Ȃ

Ȃ ҍ ȁ

ȁ

╕ Ȃ

20Ņ Ҭ

2.9%̂

̃Ȃ 

ᵬ ȁ ┘

╕̆

Ӟ ҙ҉

╕̆

֟Ҭ ╕

№Ȃ

GB2760

ҹᾛ ᶏ

ȂҺ

ץ └

╕Ȃ 

19 Ҙ

 

71-23-8 C3H8O 60.1 
-127 °

C 
97 °C  Store at RT. soluble 

ᵣ̆

ᵌӘ

Ȃ 

╕̕GB 

2760̔

ȁ ⱴ ꜛ

╕ȂҘ

ᵬ ╕ Ә
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CAS   

№

 
  Ữ ᴆ    

Ҙ ̆ ԍ

╕ȁ ┘

ȁ Ȃ 

20 

ᴂ

Ҁ

 

78-92-2 C4H10O 74.12 
ī115 °

C 
98 °C  

Flammables 

area 

12.5 g/100 

mL(20 ºc)  

ᵣ̆

Ȃ

ԍ ̆ ԍ

Ә Ȃ 

╕̕ Ȃ 

21 

Ә

Ҙ

 

109-60-4 C5H10O2 102.13 ī95 °C  102 °C  
Flammables 

area 

2g/100 mL 

(20 ºC)  

ᵣ ΐ̆

Ȃ ҍ ȁ ȁ

ȁ ԑ ̆

ԍ Ȃ 

GB 2760 ҹ

ᾛ ᶏ

ȂҺ ץ

└ ȁ ȁ

ȁ ȁ

̆֞ ᵬ

╕Ȃ 

22 Ҁ

 

78-83-1 C4H10O 74.12 
ī108 °

C 
108 °C  

Flammables 

area 

95 g/L  

(20 ºC)  

ᵣȂ

Ȃ 

ԍ 20Ṑ

ҍ̆Ә Ә

Ȃ 

╕ȂGB 

2760 ҹᾛ

ᶏ

Ȃ 

23 
 

108-88-3 C7H8 92.14 -95 °C  111 °C  0ĺ6°C  
0.5 g/L (20 

ºC)  

ᵣ̆

ᵌ

Ȃ Ҍ

ԍ ̆ ԍ

ȁ ȁ

╕Ȃ 

ᵬ

╕ ȁ

ȁ ȁ

ȁ ῾

Ȃ 

24 

Ә

Ҁ

 

110-19-0 C6H12O2 116.16 -99 °C  116 °C  
Flammables 

area 

7 g/L (20 

ºC)  

ΐ

ᵣȂ ҍ ȁ

╕

Ȃ 

ΐ

̆ ᵬ

̆ ԍ

ȁ ȁ

ȂӞ ᵬ

╕Ȃ 

25 Ҁ

 

71-36-3 C4H10O 74.12 -89 °C  117.6 °C 
Store at  

RT. 

80 g/L 

 (20 ºC)  

ᵣ̆

Ȃ 20Ņ

Ҭ

7.7%̂ ̃̆

Ҁ Ҭ

20.1%̂ Ȃ̃

ҍӘ ȁӘ

ῒז

╕ Ȃ 

GB 2760 ҹ

ᾛ ᶏ

ȂҺ ԍ

└ ȁ ȁ

Ȃ֞ ᵬ

╕ȁ

╕Ȃ 

26 
Ә

 

127-18-4 C2Cl4 165.83 -22 °C  121 °C  0ĺ6°C  -22.0Ņ 

ᵣ̆

ΐ ᵌӘ

Ȃ 

̂

ȁ ȁ

ȁ҈ ȁ

ȁ ȁ

̃ȂҍӘ ȁ

Ә ȁ ᴏȁ

Ȃ ԍ

10000Ṑᵣ

Ȃ 

ᵬ ╕ȁ

╕ȁ

╕ȁ ╕ȁ

╕

╕ Ȃ 
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CAS   

№

 
  Ữ ᴆ    

27 

Ә

Ҁ

 

123-86-4 C6H12O2 116.16 ī78 °C  
124ĺ
126 °C  

Flammables 

area 

0.7 g/100 

mL (20 ºC)  

ΐ

ᵣȂ ҍ ȁ

ȁ

╕ ҍ̆ᵞ

̆

ԍ Ȃ 

GB 2760 ҹ

ᾛ ᶏ

Ȃᵬҹ ̆

ԍ └

ȁ ȁ ȁ

ȁ ȁ

Ȃ

֞ ᵬ

╕Ȃ 

28 

 

123-51-3 C5H12O 88.15 
-117 °

C 
131ĺ
132 °C  

Flammables 

area 

25 g/L (20 

ºC)  

ᵣȂ

ῌ

Ȃ

Ȃ

ԍӘ Ә ̆

ԍ Ȃ 

GB 2760 ҹ

ᾛ ᶏ

ȂҺ ץ

└

Ȃ 

29 

 

71-41-0 C5H12O 88.15 ī78 °C  
136ĺ
138 °C  

Flammables 

area 

22 g/L 

 (22 ºC)  

ᵣ̆

Ȃ 

ԍ ̆ ԍӘ

ȁӘ ȁҘ Ȃ 

GB 2760 ҹ

ᾛ ᶏ

Ȃ ԍ ᾥ

ⱬȁ ȁ

ȁ ȁ

ȁ ȁ

Ȃ 

30 
ԋ

 

106-42-3 C8H10 106.17 
12-13 °

C 
138 °C  0-6°C  insoluble 

ᵣ̆ ᵞ

Ҋ Ȃ 

ҍӘ ȁӘ ȁ

ȁҘ ̆

Ҍ ԍ Ȃ 

ᵬ ֟

ȁ ȁ

῾

Ȃ 

31 
ԋ

 

108-38-3 C8H10 106.17 -48 °C  139 °C  0-6°C  insoluble 

ᵣ̆

Ȃ Ҍ ԍ ̆

ԍӘ Ә

Ȃ 

ԍ ֟ ԋ

ȁ

ȁ ԋ

̆Ӟ ᵬ

ȁ ȁ

ȁ

╕ Ȃ 

32 

Ә

 

123-92-2 C7H14O2 130.18 -78 °C  
142 °C75

6 mm Hg 

Flammables 

area 

0.20 g/100 

mL. 

Slightly 

soluble 

ᵣ̆

Ȃ Ȃ 

ҍӘ ȁӘ ȁ

ȁԋ

╕ԑ ̆

₃ӍҌ ԍ Ȃ 

GB 2760 ҹ

ᾛ ᶏ

Ȃ ԍ

̆ ȁ

̆

Ҭ֞

Ȃ 

33 
ԋ

 

95-47-6 C8H10 106.17 
-26--23

 °C  
143ĺ
145 °C  

0ĺ-6°C  insoluble 

ᵣ̆

Ȃ 

ҍӘ ȁӘ

ȁҘ

̆Ҍ ԍ Ȃ 

Һ ԍ ֟

ԋ Ȃ 

34 
Ҁ

 

1634-04-

4 
C5H12O 88.15 

-110 °

C 
55ĺ
56 °C  

ī20°C  
51 g/L (20 

ºC)  

ȁγ

ᵣ ΐ̆ ᵌ

Ȃ 

ԍ ̆p ҍ

╕ԑ

Ȃ 

Һ ᵬ

ⱴ╕̆

ṿ̆֞ └

Ҁ Ȃ 
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CAS   

№

 
  Ữ ᴆ    

35 

1,4-

ԋ

Έ

 

123-91-1 C4H8O2 88.11 12 °C  101 °C  
Flammables 

area 
SOLUBLE 

ᵣȂ ҍ

╕ Ȃ

Ȃ

Ȃ 

ȁ

ȁ

└

ץ̆

Ҭᵬҹ ╕ȁ

׃ ȁ

╕ᶏ Ȃ 

36 

4-

-2-

 

108-10-1 
 

C6H12O 
100.16 -84 °C  

117ĺ
118 °C  

2ĺ8°C 
17 g/L (20 

ºC)  

ҹΐ

ᵣ̆ ҍ

ȁ ȁ ȁ

╕

Ȃ ̆

┬

Ȃ 

ȂҺ ץ

└ ȁ

Ȃ 

37 

 

109-99-9 C4H8O 72.11 
33-36 °

C 
66 °C  2ĺ8°C  miscible 

ᵣ̆

Ә Ȃ 

ҍ ȁ ȁ ȁ

ȁ ȁ ȁ

Ȃ 

ᵬ №

╕ȁ ╕

66Ҭ ᵣȂ 

 



351 

 

B  

 

37 ╛ ‟ 

ѿ ̔ ╕ 

 Ҭ   

1  Benzene 

2 ᴏ Chloroform 

3 Ә  Acetonitrile 

4  Carbon tetrachloride 

5 ҈ Ә  Trichloroethylene 

6 Ә  Tetrachloroethylene 

 

ԋ ̔ ╕ 

 Ҭ   

7 ԋ  Dichloromethane 

 

҈ ̔ ╕ 

 Ҭ   

8 Ә  Etanol 

9 Ә  Diethyl ether 

10 Ҙ  Acetone 

11 Ә  Ethyl formate 

12 Ҙ  Isopropanol 

13 Ә  Methyl acetate 

14 Ҁ  tert-Butyl methyl ether 

15 Ҙ  1-Propanol 

16 2-Ҁ  2-Butanone 

17 Ә Ә  Ethyl acetate 

18  Tetrahydrofuran 

19 ᴂҀ  sec-Butanol 

20  Cyclohexane 

21 1,2-ԋ Ә  1,2-Dichloroethane 

22 Ҁ  2-Methyl-1-propanol 

23 Ә Ҙ  Isopropyl acetate 

24 Ҁ  1-Butanol 

25 1,4-ԋ Έ  1,4-Dioxane 

26 Ә Ҙ  Propyl acetate 

27 4- -2-  4-Methyl-2-pentanone 

28  Toluene 

29  1-Pentanol 

30 Ә Ҁ  Isobutyl acetate 
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 Ҭ   

31  3-Methyl-1-butanol 

32 Ә Ҁ  Butyl acetate 

33 Ә  Ethylenzene 

34 ԋ  P -Xylene 

35 ԋ  m-Xylene 

36 Ә  Isoamyl acetate 

37 ԋ  1,2-Dimethylbenzene 
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3 ⅎ  

3.1 Ŭ-  

Ŭ-Hydroxy Acid 

 

҅    

1   

ԅ ҬŬ- Ȃ 

ԍ ȁ ҬŬ- Ȃ 

Ŭ- ȁӘ ȁ ȁӲ ȁ Ȃ 

2   

ץ ҬӘ 5 Ŭ- №̆ ת № Ḡץ̆

ᾣ ̆ Ȃ 

Ҭ Ŭ- ₮ ȁ Ҋ ҹ 1g ₮ ᵞ

1Ȃ 

1  ä- ₴ ɻ Ґ ₴ ɻ ᵤ  

Ŭ- №  Ә   Ӳ   

₮ ̂ɛg̃ 0.1 0.35 0.2 0.4 0.25 

Ҋ ̂ɛg̃ 0.33 1.17 0.67 1.33 0.83 

₮ ̂ɛg/g̃ 200 700 400 800 500 

ᵞ ̂ɛg/g ̃ 660 2340 1340 2660 1660 

3  ╛  

̆ ╕ ҹ№ ҉ץ ̆ ҹ GB/T 6682 ѿ Ȃ 

3.1  ԋ Ȃ 

3.2  ̆ᴨ Ȃ 

4  ᴀ  

ԋ̆ת  4.1 ↓ Ȃ 

4.2  Ȃ 

4.3  Ȃ 

4.4  Ȃ 

4.5  Ȃ 

4.6  pH Ȃ 

5  ⅎ  

5.1  ‰ ↓ └  
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Ŭ- ‰ ̆ 100mL Ҭ̆ Ȃ 2

‰Ữ ̆Ῥ ‰Ữ ‰ ↓Ȃ 

2  ä- Ỵ ‼ ∆  

Ŭ- №  Ә   Ӳ   

Ữ ̆g/L 5.0 8.0 20.0 40.0 20.0 

‰ ↓ ̆mg/L 

100 160 400 800 400 

250 400 1000 2000 1000 

500 800 2000 4000 2000 

 

5.2   

    1 ĝ ⌠ 0.001 g̃ ԍ 10mLΐ Ҭ̆ ╕̆ⱴ

10mL̆ 20min̆ 10000rpmҊ 15min̆ ҉ 0.45mm

ᵬҹ Ȃ 

5.3  ᴆ 

    ̔C8 ̂250mm×4.6mm×10mm̃̆ ̕̕  

    ꜚ ̔0.1mol/L ԋ ̆ pHṿҹ 2.45̕  

    ̔0.8mL/min̕  

    ̔214nm̕  

̔ ̕ 

    ̔5mLȂ 

5.4   

ñ5.3òᴆҊ̆ a- ‰ ↓ ̂5.1̃ №≢ ̆ № ̆

ץ ‰ ↓ ҹ ̆ ҹ ̆ └ ‰ Ȃ 

ñ5.2òҊ ̆ Ḡ ᾣ ̆ ̆

‰ ⌠ Ҭa- Ȃ ñ6ò Ҭa- Ȃ 

6  ⅎ  

          ɤ= 
ɟ³V 

 
 

m  

    Ҭ̔ɤðð ҬŬ- № № ̆ɛg/g̕ 

          ɟðð׆ ‰ ⌠ № ̆mg/L̕ 

          Vðð ᵣ ̆mL̕ 

          mðð ̆gȂ 

7   
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0.0 2.5 5.0 7.5 10.0 12.5 min

0

10

20

30

40

50

60

70

80

mAU
214nm,4nm (1.00)

1
/4

.5
2
0

2
/4

.8
1
6

3
/5

.6
1
4

4
/7

.0
8
9

5
/8

.4
8
3

 

1  ‼  

1̔ ̂4.520miñ̕2̔Ә ̂4.816miñ̕ 

3̔ ̂5.614miñ̕4̔Ӳ ̂7.089miñ̕ 

5̔ ̂8.483miñ̕ 

  

 

 

ԑ    

1   

ԅ ҬŬ- Ȃ 

ԍ ȁ ҬŬ- Ȃ 

Ŭ- ȁӘ ȁ ȁӲ ȁ Ȃ 

2   

ץ ҬӘ 5 Ŭ- №̆ № №̆

Ḡץ̆ ̆ Ȃ 

Ҭ Ŭ- ₮ ȁ Ҋ ҹ 0.5g ₮ ᵞ

3Ȃ 

3  ä- ₴ ɻ Ґ ₴ ɻ ᵤ  

Ŭ- №    Ә  Ӳ  

₮ ̂ng̃  0.94 1.1 0.83 0.90 1.7 

Ҋ ̂ng̃  20 8.0 9.0 8.5 10 

₮ ̂ɛg/g ̃ 3.8 4.4 3.3 3.6 6.8 

̂ɛg/g ̃ 80 32 36 34 40 

3  ╛  

̆ ╕ ҹ№ ҉ץ ̆ ҹ GB/T 6682 ѿ Ȃ 

3.1  ̆ᴨ Ȃ 

3.2  Ȃ 
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3.3  Ȃ 

4  ᴀ  

 Ȃת  4.1

4.2  Ȃ 

4.3  Ȃ 

4.4  Ȃ 

4.5  Ȃ 

5  ⅎ  

5.1  ‰ ↓ └  

ᵬ ╕̆ 5 Ŭ- ‰ ̆ 100mL Ҭ̆ Ȃ

4 ‰Ữ ̆Ῥ ‰Ữ └ ‰ ↓ Ȃ 

4  ä- Ỵ ‼ ∆  

Ŭ- №    Ә  Ӳ  

Ữ ̆mg/L 1000 1000 1000 1000 2000 

‰ ↓ ̆mg/L 

2.00 0.45 0.50 0.60 1.00 

5.00 5.00 4.00 5.00 4.00 

10.0 10.0 10.0 10.0 10.0 

30.0 40.0 40.0 40.0 60.0 

70.0 50.0 80.0 70.0 120 

5.2   

0.5 ĝ ⌠ 0.001 g̃ ԍ 50mLΐ Ҭ̆ⱴ ┴ ̆

̆ 20min̆ 19000rpmҊ 10min̆ ҉

0.25ɛm̆ᵬҹ Ȃ 

5.3  ᴆ 

̔ICE-AS6̂ 9×250mm̃ ̆ └ AMMS-ICE ň̕ 

̔0.4mmol/L ̕ 

└Ῥ ̔5mmol/L ̕ 

̔1.0mL/min̕ 

Ῥ ̔1.5mL/min̕  

̂ ⱬ̃̔ 5psi̕  

̔ ̕ 

̔25ɛL̕ 

̔ └ Ȃ 

5.4   

ñ5.3òᴆҊ̆ a- ‰ ↓ ̂5.1̃ №≢ ̆ № ̆

ץ ‰ ↓ ҹ ̆ ҹ ̆ └ ‰ Ȃ 

ñ5.2òҊ ̆ Ḡ ̆ ̆ ‰ ⌠

Ҭa- Ȃ ñ6ò Ҭa- Ȃ 

6  ⅎ  
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ɤ= 
ɟ³V 

 
 

m  

    Ҭ̔ɤðð ҬŬ- № № ̆ɛg/g̕ 

          ɟðð׆ ‰ ⌠ № ̆mg/L̕ 

          Vðð ᵣ ̆mL̕ 

          mðð ̆gȂ 

7   

 

2  ‼  

1̔ ̕2̔ ̕3̔ ̕4̔Ә ̕5̔Ӳ  

 

 

Ҏ    

1   

ԅ ҬŬ- Ȃ 

ԍ ȁ ҬŬ- Ȃ 

Ŭ- ȁӘ ȁ ȁӲ ȁ Ȃ 

2   

N̆N-ԋ Ҭ 5 Ŭ- ̆ ҈ ҈ Ә ̆

№ת Ḡץ̆ ̆ Ȃ 

3  ╛  

̆ ╕ ҹ№ ҉ץ ̆ ҹ GB/T 6682 ѿ Ȃ 

3.1  ҈ ҈ Ә ̂BSTFÃ Ȃ 

3.2  N̆ N-ԋ ̂DMF Ȃ̃ 

3.3  ‰Ữ ̔ Ӳ ȁӘ ȁ ȁ ȁ 0.5ĝ ⌠ 0.0001 

g̃ԍ 50mL Ҭ̆ DMF̂3.2̃ Ȃ 

4  ᴀ  

̆ת  4.1 Ȃ 
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4.2  Ȃ 

4.3  Ȃ 

4.4  ̆2mLȂ 

5  ⅎ  

5.1  ‰ ↓ └  

‰Ữ ̂3.3̃ №̆≢ └ ҹ 50.0mg/L̆ 100mg/L̆ 300mg/L̆ 1000mg/L

‰ ↓ Ȃ 

5.2   

0.1gð 0.5 ĝ ⌠ 0.0001 g̃ ԍ 10mLΐ Ҭ̆ⱴ DMF̂3.2̃

⌠ 10mLȂ 20min̆ ҉ 0.45ɛm̆ 50ɛLԍ 2mL

Ҭ̆ⱴ BSTFÂ 3.1̃ 100ɛL̆80Ņ 20min̆ ᵬҹ Ȃ 

5.3  ᴆ 

̔CP-Sil8CB̂ 30mĬ0.32mmĬ0.25ɛm̃̆ ̕ 

̔ ̆60Ņ̂1miñ ץ̆ 10Ņ/min 310Ņ̂5miñ ̆ 330Ņ  ̕

ᵣ ̔ ̂ ̃50mL/min̆ 35mL/min̆ 350mL/min̕  

№ ̔50:1̕  

̔1ɛLȂ 

5.4   

‰ ↓ ̂5.1̃ ҍ ̆ 1ɛL῀ ̆ת

̆№≢ └ ‰ Ȃ 

1ɛL῀ ̆ת № Ȃ ῒḠ ̆ ̆

‰ ⌠ Ҭ Ŭ- Ȃ ñ6ò Ŭ- Ȃ 

6  ⅎ  

ɤ= 
ɟ³V 

 
 

m  

    Ҭ̔ɤðð ҬŬ- № № ̆ɛg/g̕ 

          ɟðð׆ ‰ ⌠ № ̆mg/L̕ 

          Vðð ᵣ ̆mL̕ 

          mðð ̆gȂ 

7   
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3  ‼  

1̔Ӳ ̂7.773miñ̕2̔Ә (7.937min)̕  

3̔ (13.478min)̕ 4̔ (15.278min)̕  

5̔ (17.177miñ  
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3.2 ԑ  

Selenium Disulfide 

1   

ԅ ᾣ№ᾣᾣ Ҭԋ Ȃ 

ԍ Ҭԋ Ҭ ̂Ŋ̃ Ȃ 

2   

    Ҭ ԋ - ̆ҍ 2,3-ԋ pH1.5ĺ2.0 ᴆҊ

4,5- ᾣ ̆ Ҋ̔ 

 

 

 

֟ ̆ ᾣ№ᾣᾣ ῒ ᾣ ̆ҍ ‰ ȁ Ȃ 

̂Ŋ̃ ₮ ҹ 4.8×10
-3
ɛğ Ҋ ҹ 1.6×10

-2
ɛgȂ ҹ 1g ̆

₮ ҹ 4.8×10
-3
ɛg/ğ ᵞ ҹ 1.6×10

-2
ɛg/gȂ 

3  ╛  

̆ ╕ ҹ№ ҉ץ ̆ ҹ GB/T 6682 ѿ Ȃ 

3.1  ̆ᴨ ̂ð20=1.42g/ml̃Ȃ 

3.2  [ŵ HClO4̗̃70%ĺ72%]̆ ᴨ Ȃ 

3.3  [ŵ H2O2̗̃30%]̆ ᴨ Ȃ 

3.4  ̔ ̂3.2̃ 10mL̆ ⱴ῀ 90mL ̆ Ȃ 

3.5  + ̔ ̂3.4̃ + ̂3.3̃ =4+1Ȃ 

3.6  ̂r20̗ 1.19g/mL̃̆ᴨ Ȃ 

3.7  Ň̔ ̂3.6̃ 50mL̆ ⱴ῀ 200mL ҬȂ 

3.8  ň̂0.1mol/L̃ ̔ ̂3.6̃ 8.3mL̆ 1000mLȂ 

3.9  Әԋ Ә ԋ ̔ Әԋ Ә ԋ ̂C10H14N2O8Na2·2H 2Ŏ

EDTA-2Nã 50gԍ Ҭⱴ ̆ ‛ 1LȂ 

3.10  ̔ ̂NH2OH·HCl ̃100ğ ԍ Ҭ 1LȂ 

3.11  pH ̔pHṿ 0.5ĺ5.0Ȃ 

3.12  ̔ ̂C22H18O5S̃ 0.2ğ ԍ Ҭ̆ⱴѿ ̂3.14̃ ᶏ

ῃ ̆ⱴ 100mLȂ 

3.13  Әԋ Ә ԋ - - ̔ҳ Ȃ Әԋ Ә ԋ

̂3.9̃ 50mLȁ ̂3.10̃ 50mL ̂3.12̃ 2.5mL̆ ⱴ 500mL̆

Ȃ 

3.14  ̔ 100mL̆ ⱴ῀ 100mL ҬȂ 

3.15  ̆Ҍ ᾣ ̆ ᶏ Ȃ 

3.16  2,3-ԋ [C10H6̂ NH2 2̃̆ DAN]̔ ᵬȂ 2,3-ԋ 200mg

ԍ 250mL Ҭ̆ⱴ῀ ň̂3.8̃ 100mL̆ ῃ ̂ 15miñ ̆ⱴ

῀ ̂3.15̃ 20mL 5min̆ ̂ ̃ № Ҭ̆
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№ ῤ Ῥ̆ ̆ ᵬ ᾣṿ ᵞ

ҹ Ȃ 2,3-ԋ Ữ Ҭ̆ⱴѿ 1cm ץ

̆ — ῤḠ ̂ ̆ᶏ ╠Ῥץ ѿ Ȃ̃ 

3.17  ╕̔ ῒז ╕Ȃ 

3.18  ‰Ữ ̔ 0.1ĝ ⌠ 0.0001g̃̆ ԍ ̂3.1̃ Ҭ̆ⱴ῀

̂3.2̃ 2mL̆ ҉ⱴ ̂ 3ĺ4h̃ ̆ ‛ ⱴ῀ Ň̂ 3.7̃ 8.4mL̆

ⱴ 2min̆ 1LȂ 

3.19  ‰ᶏ ̔ ‰Ữ ̂3.18̃ ̆ ň̂3.8̃ └

0.1 mg/L ȂỮ ԍ— ῤ Ȃ 

4  ᴀ  

4.1 ᾣ№ᾣᾣ Ȃ 

4.2 Ȃ 

4.3 Ȃ 

4.4 Ȃ  

4.5 Ȃ 

4.6 ᶏ ת ̆ ץ + ̂1+1̃ 4h̆҉ץ ‖ ‪Ȃ

̆ ‖ ̆ ╕ ̆ ‖ ̆ ᶏ

Ȃ 

5  ⅎ   

5.1  ‰ ↓ └  

‰ᶏ ̂3.19 0̃mLȁ0.10mLȁ0.50mLȁ0.70mLȁ1.00mLȁ1.50mLȁ2.00mL

№≢ 50mL Ҭ̆ҍ ᵬ̆ Ȃ 

5.2  

5.2.1  ̔ 1ĺ2ĝ ⌠ 0.001g̃ ԍ 50mL Ҭ̆ⱴ ╕̂3.17̃

5 ̆Ῥⱴ + ̂3.5̃ 10mLĺ20mL̆ 3min̆ ̆ᵬҹ

Ȃ 

5.2.2  ̔ 1ĺ2ĝ ⌠ 0.001g̃ ԍ 50mL Ҭ̆ⱴ ╕̂3.17̃ 5

̆ⱴ + ̂3.5̃20mLĺ40mL̆ 4h̆ 3min̆

̆ 10.0mLĺ20.0mLᵬҹ Ȃ 

5.3   

№≢ ‰ ↓ (5.1) (5.2) ԍ 50mL Ҭ №̆≢ ⱴ

῀Әԋ Ә ԋ - - ̂3.13̃ 10mL̆ ̆ ̆

̂3.14̃ [ ⱴ῀ Ň̂3.7̃ ]̆ pH ṿ ҹ 1.5

ĺ2.0̆ Ӟ pH0.5ĺ5.0 ̂3.11̃ ȂȂ 

Ҋץ ᵬ̔ ҉ ῤⱴ῀ 2,3-ԋ ̂3.16̃ 1mL̆ ̆

Ҭⱴ 5min̂ ῀ Ҭ ̃̆ ₮ ‛̆ Ȃ Ҭⱴ῀ ̂3.15̃ 4.0mL̆

ץ № 60 3min̆ № ̆ ̂4000rpm̃ 40minȂ 

ᾣ№ᾣᾣ ᾣ 379nm̆ ᾣ 519nm ᾣ Ȃץ ‰

↓ ҹ ̆ ᾣ ҹ ̆ └ ‰ ̆ ñ6ò Ҭԋ

Ȃ 
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6 ⅎ  

6.1  

w= 
(m1̇m0)³V 

³1.812 
m³V1 

    Ҭ̔wðð Ҭ SeS2 № ̆mg/g̕  

mðð ̆g̕ 

          m1ðð Ҭ ̂Ŋ̃ ̆mg̕ 

          m0ðð Ҭ ̂Ŋ̃ ̆mg̕ 

          Vðð + ᵣ ̆mL̕ 

          V1ðð + ᵣ ̆mL 

        1.812ððSe
+4ҍ SeS2 Ȃ 

 

6.2  

    ҹ84.0%ĺ94.0%̆ ҹ6.4%ĺ8.9%Ȃ 
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3.3  

Hydrogen peroxide 

1   

ԅ Ҭ Ȃ 

ԍ ȁ Ҭ Ȃ 

2   

̆ №҉ ҍ҈ ̆ ̆

№ת ̆ ̆ ץ̆ ‰ Ȃ 

₮ ҹ 0.0012mğ Ҋ ҹ 0.004mg̕ ҹ 0.2g ̆ ₮

ҹ 60mg/ğ ᵞ ҹ 200mg/g Ȃ 

3  ╛  

̆ ╕ ҹ№ ҉ץ ̆ ҹ GB/T 6682 ѿ Ȃ 

3.1 Ә ̆ Ȃ 

3.2 ҈ ̔ ҈ 1.3ğ Ә ̂3.1̃ ̆ 25mL̆ ҹ 0.2mol/L̆

Ȃ 

3.3 ҈ ̔ ҈ 0.0003ğ Ә ̂3.1̃ ̆ 100mL̆

ҹ 0.00001mol/L Ȃ 

3.4 ̆ ҹ 3%̆ᶏ ╠ ̂ A Ȃ̃ 

3.5 ‰Ữ ̔ ̂3.4̃ 1.5ĝ ⌠ 0.0001g̃ԍ 25 mL

Ҭ̆ ┴ ̆ ҹ 1.8mg/mL ‰Ữ Ȃ 

4  ᴀ  

ԋ̆ת 4.1 ↓ Ȃ 

4.2 Ȃ 

4.3 Ȃ 

5  ⅎ  

5.1 ‰ ↓ └  

‰Ữ ̂3.5̃ ̆№≢ └ ҹ 3.6mg/Lȁ9.0 mg/Lȁ18.0mg/Lȁ36.0 

mg/Lȁ54.0 mg/Lȁ90 .0mg/Lȁ180.0 mg/L ‰ ↓ Ȃ 

5.2  

5.2.1  

0.05gĺ0.2ĝ Ҋץ3% 0.2ğ 3%ĺ6% 0.1ğ

6%ĺ12% 0.05g̃̂ ⌠ 0.0001g̃ԍ 100mL Ҭ̆ⱴ῀ 50 mL ̆

ῃ ̆ ┴ ̆ Ȃ ᵣ ץ ԍ 50mL

Ҭ̆ⱴ῀ 20mL ̆ ̆ 100mL Ҭ̆ ┴

̆ Ȃ 

5.2.2  

№≢ ‰ ↓ ̂5.1̃ ̂5.2.1̃ 1mLԍ 10mL

Ҭ̆ ̆ⱴ῀ 1mL҈ Ә ̂3.2̃ ̆ ̆ ⱴ῀ 5mLӘ ̂3.1̃ ̆
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̆ ┴ ̆ ԍ 30min̆ ⌠ Ȃ 

5.3 ᴆ 

̔C18 ̂250mm×4.6mm×5mm̃̆ ̕ 

ꜚ ̔Ә + ̂60+40̃̕ 

̔1.0 mL/min̕  

̔225 nm̕  

̔10mLȂ 

5.4    

5.4.1 ‰ └ 

10mL ҈ ̂3.3̃ ̆ ῀ ̆ת ҈ Ḡ

Ȃ ̆ № ̆№≢ 10mL ‰ ↓

̂5.2.2̃ ῀ 2hῤ̆ת ҉ № Ȃ ñ5.3òᴆҊ ҈

ץ̆ ‰ ↓ ҹ ȁ ҈ ҹ ̆ └ ‰ Ȃ 

5.4.2  

̆ № ̆ 10mL ̂5.2.2̃ ῀

2hῤ̆ת ҉ № Ȃ ñ5.3òᴆҊ Ȃ ‰ ⌠ Ҭ

̆ ñ6ò Ҭ Ȃ 

6  ⅎ  

6.1  

w= 
r³V³D 

³100 
 

m³10
6
  

Ҭ̔ ɤ ðð Ҭ ̆ %̕ 

r ðð ‰ ̂5.2.2̃ Ҭ ̆mg/ L̕  

     Vðð ᵣ ̆mL̕ 

     D ðð Ṑ ̕ 

     m ðð ̆gȂ 

     ᴆҊ ң ṿҌ ṿ 10%Ȃ 

6.2  

ҹ 99.9%ĺ107.3%̆ ‰Ẓ ԍ 7%̂n=6̃ Ȃ 

7   

 

  1 ‼  

1̔ ҈ ̕2̔҈  
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A 

( )  

 

A.1   

ԅ Ȃ 

A.2   

H2O2№ Ҭ ѿҩ ðOðOð̆ ѿ ᴆҊᵬҹ ╕̆ ѿ

ᴆҊᵬҹ ╕Ȃ H2SO4׃ Ҭ̆ ᴆҊ KMnO4 H2O2 ̆

ҹ̔ 

5H2O2 + 2MnO4
-
+6H

+
=2Mn

2+
 + 5O2 + 8H2O 

̆ ῀ ѿ Ҍ ̆ ̆ Mn
2+

Ỳ ᵬ ̆ ⱴ ̆ ≠ ̆ ⌠ Ҭ MnO4
-
 ̆

₮ ̆ KMnO4 ᵣ ̆ ץ

Ȃ 

A.3  ╕  

A.3.1  ̆ 10mL ⱴ῀ 150mL Ҭ̆ ̆ Ȃ 

A.3.2  ‰ ̆0.1mol/LȂ 

A.3.2.1  ‰ └ 

1.0g ᵣ KMnO4̆ ԍ Ҭ̆ⱴ 300mL̂ ԍ ᶏ ̆

ⱴ֓ ̃̆ 1 ̆ ‛ ̆ ῀

Ҭ̆ ҉ ̆ѿ ȂḠ Ȃ 

A.3.2.2  ‰  

‰ 0.13ĺ0.16g ‰ Na2C2O4҈ᴍ №̆≢ ԍ 250mL Ҭ ⱴ̆ 30mL

3mol·L
-1
H2SO410mL̆ ҉ ̆ Ҝ ҉ ⱴ ⌠ 70ĺ80Ņ̂↨ ῳ

̃̆ Ȃ ̆ Ҭ֟ ԅ Mn
2+

̆ ⱴ ̆ ⌠ № Ҍ Ȃ Na2C2O4

KMnO4 ᵣ KMnO4 Ȃ ῒזԋᴍ Na2C2O4

̆ Ẓ 0.2˿  ῤȂץ

A.4  ת  

A.4.1  ̆50mLȂ 

A.5   

 0.3g ̂ ⌠ 0.0001g̃̆ ԍ 250mL Ҭ̆ⱴ῀ 20ĺ30mL ̆

̆ⱴ῀ 100mLH2SO4 ̆ ̆ KMnO4 ‰ [ĉ1/5KMnO4̃=0.1mol/L]

̆ № ῤҌ ҹ Ȃ KMnO4 ᵣ ̆ 3 ̆

ԍ 0.1mL̆ KMnO4 ‰ ᵣ ̆ Ȃ 

A.6  Ὲ  

№ Ҋ ̔ 

w= 
V³ c ³17.01 

³100 
 

m³10
3
  

Ҭ̔w ĺĺ № ̆%̕ 

V ðð ‰ ᵣ ̆mL̕ 

c ðð ‰ ̆mol/L̕ 

17.01ðð [M(1/2H2O2)]̆g/mol̕  

m ðð ̆g̕ 
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3.4 ԑ  

Resorcinol 

1   

ԅ Ҭ ԋ Ȃ 

ԍ Ҭ ԋ Ȃ 

2   

̆ №ת ԋ̆ ↓ ̆ Ḡ ᾣ

̆ ץ̆ ‰ Ȃ 

ԋ ₮ ҹ 0.001mğ Ҋ ҹ 0.003mg̕ ҹ 0.25g ̆ ₮

ҹ 16mg/ğ ᵞ ҹ 45mg/gȂ 

3  ╛  

̆ ╕ ҹ№ ҉ץ ̆ ҹ GB/T 6682 ѿ Ȃ

Ҋץ ᵬ ᾣ ᴆҊ Ȃ 

3.1 ԋ ̆ ̘99.0%Ȃ 

3.2 ̆ Ȃ 

3.3 ̔  + ̂20 + 80 Ȃ̃ 

3.4 ‰Ữ ̔ ԋ 0.025 ĝ ⌠ 0.0001 g̃ ԍ 50 mL Ҭ̆ⱴ῀

̂3.3̃ ┴ ̆ ҹ 0.5 mg/mL ԋ ‰Ữ Ȃ

ᾣḠ ̆5 ῤ Ȃ 

4  ᴀ  

ԋ̆ת 4.1 ↓ Ȃ 

4.2 Ȃ 

4.3 Ȃ 

4.4 Ȃ 

5  ⅎ  

5.1 ‰ ↓ └  

‰Ữ ̂3.4̃ №̆≢ └ ҹ 1.0mg/mLȁ10.0mg/mLȁ50.0mg/mLȁ100.0mg/mL

200.0mg/mL ԋ ‰ ↓ Ȃ 

5.2  

0.25 ĝ ⌠ 0.0001 g̃ ԍ 25 mLΐ Ҭ̆ⱴ῀ ̂3.3̃ 20 

mL̆ 60s№ ̆ 15 min̆ ‛ ⌠ ̆ ̂3.3̃ 25 

mL┴ ̆ 0.45 mm ̆ ̂3.3̃

̆Ḡ ԍ 2 mL Ҭᵬҹ ̆ ̆ ᾣḠ ̆5 ῤ Ȃ 

5.3 ᴆ 

̔C18 ̂250 mm×4.6 mm×5 mm̃̆ ̕ 

ꜚ ̔  + ̂20 + 80̃̕ 

̔1.0 mL/min̕  

̔274 nm̕  
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̔25 Ņ̕ 

̔20 mLȂ 

5.4  

ñ5.3òᴆҊ̆ ‰ ↓ ̂5.1̃ №≢ ̆ № ץ̆ ‰ ↓

ҹ ̆ ҹ ̆ └ ‰ Ȃ 

ñ5.2òҊ ̆ ̆ ‰ ⌠ Ҭ ԋ

Ȃ ñ6ò Ҭ ԋ Ȃ 

6   ⅎ  

6.1  

w= 
r³V³D 

³100 
 

m³10
6
  

Ҭ̔ ɤ ðð Ҭ ԋ № ̆ %̕ 

     D ðð Ṑ ̂Ҍ ↕ҹ 1̃̕  

r ðð ׆ ‰ ⌠ ԋ ̆mg/mL̕ 

     Vðð ᵣ ̆mL̕ 

     m ðð ̆gȂ 

      

ᴆҊ ң ṿҌ ṿ 10%Ȃ 

6.2  

ҹ 97.5%ð103.3%̆ ‰Ẓ ԍ 3%̂n=6̃ Ȃ 

7   

 

1 ‼  
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3.5  

 Soluble zinc salt 

1   

ԅ №ᾣᾣ Ҭ Ȃ 

ԍ Ҭ Ȃ 

2   

Ҭ ᾝ ₮ ῍ ̆ғῒ

ҍ Ҭ ᾝ Ȃ ᾣ ץ̆ ‰ Ȃ 

₮ ҹ 8.2³10
-3 
mğ Ҋ ҹ 2.7³10

-2 
mg̕ ҹ 1g

₮ ҹ 8.2³10
-3 
mg/ğ ᵞ ҹ 2.7³10

-2 
mg/gȂ 

3  ╛  

̆ ╕ ҹ№ ҉ץ ̆ ҹ GB/T 6682 ѿ Ȃ 

3.1  ̂r20̗ 1.42g/mL̃̆ᴨ Ȃ 

3.2  ̔ ̂3.1̃ 1.5mLⱴ 1000mLȂ 

3.3  ‰Ữ ̔ ԍ 99.9% 1.000ğ ⱴ῀ 20mL ̂3.1̃ Ҭ̆

1L̆ ̆ Ȃ 1.00mL 1.00mgȂ 

3.4  ‰ᶏ ̔ ‰Ữ ̂3.3̃ 2.00mLԍ 100mL Ҭ̆ ̂3.1̃

100mLȂ 

4  ᴀ  

ᶏ ╠ ᾢ ̂1+1̃ 4h̆҉ץ ‖ ‪Ȃ 

4.1  №ᾣᾣ Ȃ 

4.2  Ȃ 

4.3  Ȃ 

4.4  10mLȁ25mL ΐ Ȃ 

4.5  Ȃ 

5  ⅎ  

5.1  ‰ ↓ └  

‰ᶏ ̂3.4̃ 0.00ȁ0.50ȁ1.00ȁ2.00ȁ3.00ȁ5.00mL ԍ 100mL Ҭ̆

̂3.2̃ ┴ ̆ └ ‰ ↓ Ȃ 

5.2   

1gĺ2ĝ ⌠ 0.001g̃ ԍ 25mLΐ Ҭ̆ 10mL̆

20min̆ ץ 5000rpm 40minȂ 2.00mLĺ5.00mL ̂3.2̃

10.0mLᵬҹ ̆ Ȃ 

5.3   

ת ᵬ ̆ ת № ᴆ ᶃ ̆ 213.9nmȂ
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‰ ↓ ̂5.1̃ ᶭ ֜ ῀ ̆ ῒ ᾣ Ȃץ ‰ ↓

ҹ ̆ ᾣ ҹ ̆ └ ‰ Ȃ 

ת ᴆҊ̆ ñ5.2òҊ ̆ ᾣ Ȃ ‰ ⌠

Ҭ Ȃ ñ6ò Ҭ Ȃ 

6  ⅎ  

6.1   

w = 
̂r1-r0̃³V 

³ 
V2 

m V1 

Ҭ̔w ðð Ҭ ̆mg/g̕  

      r1 ðð Ҭ ̆mg/L̕ 

      r0 ðð Ҭ ̆mg/L̕ 

V ðð ᵣ ̆mL̕ 

V1 ðð № ᵣ ̆mL̕ 

V2 ðð № ᵣ ̆mL̕ 

m ðð ̆gȂ 

6.2  

ҹ 97.0%ĺ98.5%̆ ҹ 1.26%Ȃ 
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3.6  

Quinine 

1   

ԅ Ҭ Ȃ 

ԍ ȁ Ҭ Ȃ 

2   

̆ №ת ̆ ̆ Ḡ ̆

ץ̆ ‰ Ȃ 

₮ ҹ 0.00156mğ Ҋ ҹ 0.005mg̕ ҹ 0.25g ̆ ₮

ҹ 16.7mg/ğ ᵞ ҹ 56mg/gȂ 

3  ╛  

̆ ╕ ҹ№ ҉ץ ̆ ҹ GB/T 6682 ѿ Ȃ 

3.1 ̆ Ó98%Ȃ 

3.2 ԋ ̆ Ȃ 

3.3 ̆ Ȃ 

3.4 ‰Ữ ̔ 0.05ĝ ⌠ 0.0001g̃ ԍ 50mL Ҭ̆ ̂3.3̃

┴ ̆ ҹ 1.0mg/mL ‰Ữ Ȃ 

4  ᴀ  

̆ת 4.1 Ȃ 

4.2 Ȃ 

4.3 Ȃ 

 Ȃת 4.4

4.5 ̆50mL 100mLȂ 

5  ⅎ  

5.1 ‰ ↓ └  

‰Ữ №̆≢ └ ҹ 1.0 mg/mLȁ10.0 mg/mLȁ30.0 mg/mLȁ80.0 mg/mLȁ

120.0 mg/mL 200.0 mg/mL ‰ ↓ Ȃ 

5.2  

0.25ĝ ⌠ 0.0001g̃ ԍ 25mLΐ ┴ Ҭ̆ⱴ῀ 20mL ̂3.3̃̆

1min̆ ̆ 30 min̆ ₮ ‛ ̆ ̂3.3̃ 25mL┴ ̆

̆ ҉ 0.45 mm ̆ ᵬҹ ̆ Ȃ 

5.3 ᴆ 

̔C18 ̂250mm×4.6mm×5mm̃̆ ̕ 

ꜚ ̔ +0.01mol/L(NH4)2HPO4̂90+10̃̕ 
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̔1.0mL/min̕  

̔328nm̕  

̔30Ņ̕ 

̔20mLȂ 

5.4  

    ‰ ↓ ̂5.1̃ №≢ ̆ № ץ̆ ‰ ↓ ҹ ̆

ҹ ̆ └ ‰ Ȃ 

ñ5.2òҊ ̆ Ḡ ̆ ̆ ‰ ⌠

Ҭ Ȃ ñ6ò Ҭ Ȃ 

6  ⅎ  

6.1  

w= 
r³V³D 

³100 
m³10

6
 

Ҭ̔ ɤ ðð Ҭ № ̆%̕ 

       D ðð Ṑ ̕ 

       V ðð ᵣ ̆mL̕ 

       rðð ׆ ‰ ⌠ ̆mg/mL̕ 

       m ðð ̆gȂ 

ᴆҊ ң ṿҌ ṿ 10%Ȃ 

6.2 ҍ  

    ҹ 90%ĺ115%̆ ‰Ẓ ԍ 7%Ȃ 

 7   

�

4
.8

1
7
'

-10

0

10

20

30

40

50

60

70

80

90

mV

1 2 3 4 5 6 7 8 9 10 11 min  

1 ‼  

̂4.817miñ  
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3.7  

 Boric Acid and Borate 

1   

ԅ ֒ -H№ᾣᾣ Ҭ Ȃ 

ԍ Ҭ Ȃ 

2   

̆ ҍ֒ -H ̆ῒ ҍ ѿ ῤ

῏ Ȃ 

₮ ҹ1.17mğ Ҋ ҹ3.86mg̕ ҹ1g ̆ ₮ ҹ

11.7mg/ğ ᵞ ҹ38.6mg/gȂ 

3  ╛  

̆ ╕ ҹ№ ҉ץ ̆ ҹGB/T 6682 ѿ Ȃ 

3.1 Ȃ 

3.2 ̆ᴨ Ȃ 

3.3 Ә Ȃ 

3.4 Ә -Ә ‖ ̂pH=6.0̃ ̔ Ә 50ğ Әԋ Ә ̂EDTÃԋ 4.5ğ

ⱴ 150mL ̆Ῥⱴ—Ә 3.5mL̆ Ȃ 

3.5 ֒ -H └  

3.5.1 ֒ -H̔ H ѿ [NH2C10H4(OH)(SO3H)SO3Na·3/2H 2O] 18g ԍ1L Ҭ̆ ⱴ

ᶏ ῃ ̆ 10% Ҭ Ҭ ̆ Ҋ ⱴ῀ 10mL̆ ᶏpHṿ

1.5Ȃⱴ 20mL̆ Ҋ40ŅḠ 1h̆ 16h̆ ̆

Ῥ̆ Ә 3ð4 Ȃ Ҭ Ә ῃ ̆

Ҭ Ҭ80ŅץҊ 2hð3h̆ Ḡ ҬȂ 

3.5.2 ֒ -H ̔ҳ Ȃ ֒ -Ĥ3.5.1̃ 0.5ğ 2.0ğ ⱴ 100mL̆

̂<50Ņ̃̆ᶏ ῃ Ȃ 

3.6 ̔ 1ğ ԍ100mL ҬȂ 

3.7 ̂1+9̃ ̔ ̂r20̗ 1.19g/mL̃ 100mL̆ ⱴ 900mL̆ Ȃ 

3.8 Ә ̂1+1̃ ̔ Ә 100mL̆ ⱴ 100mL̆ Ȃ 

3.9 ‰ └  

3.9.1 ‰ Ň̔ ̂H3BO3̃1ĝ ⌠ 0.0001g̃ ԍ 250mL Ҭ̆

ⱴ ̆ 1L Ҭ̆ ┴ ̆ ԍ Ә ҬȂ 

3.9.2 ‰ ň̔ ‰ Ň̂3.9.1̃ 10.0mLԍ500mL Ҭ̆

┴ ̆ ԍ Ә ҬȂ 

4 ᴀ  

4.1 №ᾣᾣ Ȃ 
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4.2 Ȃ 

4.3 Ȃ 

4.4 ̆25mLȂ 

5 ⅎ  

5.1  

5.1.1 ̔ 1ĝ ⌠0.001g̃ ԍ200mL Ҭ̆ⱴ ▲ 3min̆ Ῥ

ⱴ ┴ ̆ ̆ ̂ ̃̆ ∆ ̆ ̂ ҉ ̃ᵬҹ

Ȃ 

5.1.2 Ӳ ῒז Ҋңץ̂ ᴋ ῒѿ̃ 

5.1.2.1  ѿ 

1gð2ĝ ⌠0.001g̃ԍ30mL Ҭ̆ⱴ ̂3.6̃ 5mL̆

҉ ̆ ҉ ̆ ῀ ̆ 500ŅҊ ̆‛ №

ⱴ ̂3.7̃ 10mL ̆ 100mL Ҭ̆ ┴ ̆ᵬҹ Ȃ 

5.1.2.2  ԋ 

1ĝ ⌠0.001g̃ԍ҈ Ҭ̆ⱴ Ә ̂3.8̃ ̆▲ ̂

ⱴ ̃ᶏ ᵣ ῃ№ Ҭ̆ 200mL Ҭ̆ Ә ̂3.8̃ ┴

̆ ̆ № ̂5000rpm̃ 30min̆ ᵬҹ Ȃ

̆ ᾣ №ᾣᾣ ᾣṿ⁞ ̂Ҍⱴ ╕̃ ᾣṿ

Ȃ 

5.2   

№≢ ‰ ň̂3.9.2̃ 0 mLȁ0.50 mLȁ1.00 mLȁ2.00 mLȁ4.00 mLȁ6.00 mLȁ

8.00 mLȁ10.0mL̂ №≢ ԍ 0ëgȁ10.0ëgȁ20.0ëgȁ40.0ëgȁ80.0ëgȁ120ëgȁ

160ëgȁ200ëg ̃ȁ (5.1.1 5.1.2) ԍ 25mL Ҭ̆ⱴ

10mLȂ№≢ⱴ῀Ә -Ә ‖ ̂3.4̃ 2.0mL̆ Ῥ̆ⱴ῀ ֒ -H ̂3.5.2̃

2.0mL̆ ̆ ̂25Ņ̃Ҋ 80min̆ Ȃץ ᵬҹ ̆ԍ 415nm̂ 1cm ̃

ᾣ Ȃ └ ĺĺ ᾣ ̆ ñ6ò Ҭ Ȃ 

6  ⅎ  

6.1  

w= 
(m1̇m0)³V 

m³V1 

Ҭ̔wðð Ҭ № ̆mg/g̕  

          mðð ̆gȂ 

m1ðð Ҭ ̆mg̕ 

          m0ðð Ҭ ̆mg̕ 

          Vðð ᵣ ̆mL̕ 

          V1ðð ̆mL̕ 

          

6.2      

ҹ0.003%ð2.05% ̆ ‰Ẓ ҹ

0.67%ð5.9%̆ ⱴ ҹ81.2%ð117.7%̕ Ӳ ῒז

ⱴ ҹ68%ð90%̆ Ә ⱴ ₮ ҹ76%ð99%Ȃ 
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3.8  

Oxyquinoline 

1  

ԅ Ҭ Ȃ 

ԍ Ҭ Ȃ 

2  

̆ №ת ԋ̆ ↓ ̆ Ḡ ᾣ

̆ ץ̆ ‰ Ȃ 

₮ ҹ 0.0002mğ Ҋ ҹ 0.0006mg̕ ҹ 0.25g ̆

₮ ҹ 2.5mg/ğ ᵞ ҹ 7.5mg/gȂ 

3 ╛  

̆ ╕ ҹ№ ҉ץ ̆ ҹ GB/T 6682 ѿ Ȃ 

3.1 ̆ Ȃ 

3.2 ̆ Ó99.5%Ȃ 

3.3 ̆ Ȃ 

3.4 ‰Ữ ̔ 0.05ĝ ⌠ 0.0001g̃ ԍ 50 mL Ҭ̆

̂3.1̃ ┴ ̆ ҹ 1.0g/L ‰Ữ Ȃ 

4 ᴀ  

ԋ̆ת 4.1 ↓ Ȃ 

4.2 Ȃ 

4.3 Ȃ 

4.4 Ȃ 

5 ⅎ  

5.1 ‰ ↓ └  

‰Ữ ̂3.4̃ ̆№≢ └ ҹ 1.0mg/mLȁ10.0mg/mLȁ30.0mg/mLȁ

50.0mg/mLȁ80.0mg/mL 100.0mg/mL ‰ ↓ Ȃ 

5.2  

0.25ĝ ⌠ 0.0001g̃ ԍ 25mLΐ Ҭ̆ⱴ῀ 20 mL ̂3.1̃ ̆

1 min̆ 15 min̆ ₮̆‛ ̂3.1̃ 25mL̆ ̆

҉ 0.45 mm ̆ ᵬҹ Ȃ 

5.3 ᴆ 

̔C18 ̂250mm×4.6mm×5mm̃̆ ̕ 

ꜚ ̔ +0.01moL/L ̂ pH 2.25̃̂60+40̃̕ 

̔1.0 mL/min̕  

̔240nm̕  

̔25Ņ̕ 

̔20mLȂ 

5.4  

ñ5.3òᴆҊ̆ ‰ ↓ ̂5.1̃ №≢ ̆ № ץ̆ ‰ ↓
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ҹ ̆ ҹ ̆ └ ‰ Ȃ 

ñ5.2òҊ ̆ ̆ ‰ ⌠ Ҭ

Ȃ ñ6ò Ҭ Ȃ 

6 ⅎ  

6.1  

w= 
r³V³D 

³100 
m³10

6
 

 

Ҭ̔ ɤ ðð Ҭ № ̆%̕ 

     D ðð Ṑ ̕ 

r ðð ׆ ‰ ⌠ ̆mg/mL̕ 

     Vðð ᵣ ̆mL̕ 

     m ðð ̆gȂ 

  ᴆҊ ң ṿҌ ṿ 10%Ȃ 

6.2  

ҹ 95.5%ð112%̆ ‰Ẓ ԍ 6%̂n=6̃ Ȃ 

7   

 

1 ‼  
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3.9 Ӟ  

Thioglycollic Acid 

 

҅   

1   

ԅ Ҭ Ә Ȃ 

ԍ ╕ ╕ȁ Ҭ Ә Ȃ 

2   

̆ №ת ̆ ̆ Ḡ ̆

ץ̆ ‰ Ȃ 

Ә ₮ ҹ 0.004mğ Ҋ ҹ 0.015mg̕ ҹ 0.25g ̆ ₮

ҹ 35.6mg /ğ ᵞ ҹ 118.7mg/gȂ 

3  ╛  

̆ ╕ ҹ№ ҉ץ ̆ ҹGB/T 6682 ѿ Ȃ 

3.1 Ә ̆ Ó99%Ȃ 

3.2 Ә ̆ Ȃ 

3.3 Ә ̔Ә + ̂10+90̃Ȃ 

3.4 ԋ ̂KH2PO4̃̆ Ȃ 

3.5 ̆ᴨ Ȃ 

3.6 ‰Ữ ̔ Ә 0.05ĝ ⌠ 0.0001g̃ ̆ 50 mL Ҭ̆ Ә

̂3.3̃ ┴ ̆ └̆ ҹ 1 g/L Ә ‰Ữ Ȃ

Ḡ ̆3 ῤ Ȃᶏ ╠ ̂ ԋ Ȃ̃ 

4  ᴀ  

̆ת 4.1 Ȃ 

4.2 Ȃ 

4.3 Ȃ 

4.4 Ȃ 

5  ⅎ  

5.1 ‰ ↓ └  

Ә ‰Ữ №̆≢ └ ҹ 5mg/mLȁ20mg/mLȁ50mg/mLȁ80mg/mLȁ

110mg/mL 150mg/mL Ә ‰ ↓ Ȃҳ Ȃ 

5.2  

0.25ĝ ⌠ 0.0001g̃ ԍ 25mLΐ ┴ Ҭ ⱴ̆῀ 20 mLӘ ̂3.3̃ ̆

ᶏ № ̆ ̂ⱳ 4̔00W̃ 15 min̆ ₮ ‛̆ Ә ̂3.3̃

25mL┴ ̆ ̆ ҉ ̆ 0.45 mm ̆ Ә ̂3.3̃

10Ṑ̆ ᵬҹ ̆ Ȃ 

5.3 ᴆ 

̔ C18 ̂250mm×4.6mm×5mm̃̆ ̕ 

ꜚ ̔Ә +0.01mol/LKH2PO4̂ pH 2.5̃ ̂10+90̃̕ 
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̔1.0 mL/min̕  

̔215nm̕  

̔30Ņ̕ 

̔20mLȂ 

5.4  

ñ5.3òᴆҊ̆ Ә ‰ ↓ ̂5.1̃ №≢ ̆ ץ̆ ‰

↓ ҹ ̆ ҹ ̆ └ ‰ Ȃ 

ñ5.2òҊ ̆ ̆ ̆ ‰ ⌠

Ҭ Ә Ȃ ñ6ò Ҭ Ә Ȃ 

6 ⅎ  

6.1  

w= 
D×r×V  

×100 
m×10

6
 

Ҭ̔wðð Ҭ Ә № ̆%̕ 

  m ðð ̆g̕ 

  r ðð ׆ ‰ ⌠ Ә ̆mg/mL̕ 

  V ðð ᵣ ̆mL̕ 

  Dĺĺ Ṑ Ȃ 

ᴆҊ ң ṿҌ ṿ 10%Ȃ 

 

6.2  

ҹ 91.5%ð105.8%̆ ‰Ẓ ԍ 6%̂n=6̃ Ȃ 

7  

�

6
.8

0
6
'

-4

0

4
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32
mV

1 2 3 4 5 6 7 8 9 10 11 12 13 14 min 

1 ‼  

Ә ̂6.806miñ 
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ԑ    

1   

    ԅ Ҭ Ә Ȃ 

    ԍ Ҭ Ә ῒ Ȃ 

2   

Ҭ Ә ̆ №ת Ә ҍ ̆

Ḡץ̆ ̆ Ȃ 

Ә ₮ 5.8nğ Ҋ 20ng̕ ҹ 0.5g ̆ ₮ ҹ

46ëg/ğ ᵞ 0.15mg/gȂ 

3  ╛  

̆ ╕ ҹ№ ҉ץ ̆ ҹGB/T 6682 ѿ Ȃ 

3.1 Ә ̆ᴨ Ȃ 

3.2 ̆ᴨ Ȃ 

3.3 ԋ ̆№  

3. 4 ̔ ̂ð20=1.84g/ml̃10mL̆ ⱴ῀⌠ 90mL Ҭ̆ Ȃ 

3. 5 ̔ ̂ð20=1.19g/ml̃10mL̆ ⱴ῀ 90mL Ҭ̆ Ȃ 

3. 6 ̔ 1ğ ⱴ 5mL ̆Ῥⱴ῀ 95mL̆ ̆ ⱴ

0.1g 0.4g Ȃ 

3. 7 ̔ 50ğ ⱴ ᶏ 100mLȂῬ ѿ

⌠ Ȃ 

3. 8 ‰ [c(1/6K 2Cr2O7)=0.1mol/L] ̔‰ ԍ 120Ņ¤2Ņ Ҭ

‰ 4.9031ğ ԍ 1000mL Ҭ̆ ┴ ̆ Ȃ 

3. ף 9 ‰ (0.1mol/L) ̔ ף ̂Na2S2O3¥5H2Õ 26ĝ ף

16g̃ ԍ 1000mL ‛ Ҭ̆ⱴ῀ 0.4g 0.2ğ ̆

ԍ ῤ̆ ң ̆ ‰ ῒ ̆ Ҋ̔ 

‰ ‰ ̂3. 8̃25.00mLԍ 500mL Ҭ̆ⱴ 2.0g

̂3. 4̃20mL̆ ̆ ̆ԍ 10minȂⱴ῀ 150mL̆ ף ‰

ⱴ̆῀ ̂3. 6 2̃mL̆ ҹ֦ Ȃ

Ạ Ȃ Ҋ ף ‰ Ȃ 

ĉNa2S2O3̃= 
CĽ¦25.00 

V1- V0 

     Ҭ̔ĉNa2S2O3̃ĺĺ ף ‰ ̆mol/L̕ 

CĽĺĺ ‰ [c(1/6K 2Cr2O7)] ̆mol/L̕ 

V1ĺĺ ‰ ף ‰ ᵣ ̆mL̕  

V0ĺĺ ף ᵣ ̆mLȂ 

3. 10  ‰ ̂0.05mol/L̃̔ 13.0g 35ğ ⱴ 100mLᶏ ̆ⱴ῀

3 ̆ 1000mL̆ ῀ ҬȂ 

3.11  Ә ‰Ữ ̔ Ә ‰ ̂3.1̃1.0ĝ ⌠ 0.001 g̃̆

100mL Ҭ̆ⱴ῀ 1mL̆ ⱴ ‰Ữ ̆ҳ Ȃ
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Ҋ̔ 

‰ Ә ‰Ữ 10.00mL̆ ԍ 250ml Ҭ̆ⱴ῀ 10mL̆

10mL̆ ⱴ῀ ‰ ̂3. 10̃ 20.00mL̆ ̆ԍ 3№ ̆ ף

‰ ̆ ҹ ̆ⱴ῀ ̂3. 6̃2mL̂ ҹ ̃̆

ҹ Ȃ Ạ Ȃ Ҋ Ә ‰ Ȃ 

c(HSCH2COOH)= 
92.1¦c¦(V0 -  V1)¦1000¦1000 

V¦1000 

Ҭ̔c(HSCH2COOH)ĺĺ Ә ‰Ữ ̆ëg/mL̕ 

      cĺĺ ף ‰ ̆mol/L̕ 

      V0ĺĺ ף ‰ ᵣ m̆L̕  

      V1ĺĺ Ә ‰Ữ ף ‰ ᵣ ̆mL̕ 

      Vĺĺ Ә ‰Ữ ᵣ ̆mL̕  

      92.1ĺĺ Ә ̆g/molȂ 

4 ᴀ  

4.1 ̆ת └ Ȃ 

4.2 Ȃ 

4.3 Ȃ 

4.4 Ȃ 

4.5 Ȃ 

5 ⅎ  

5.1 ‰ ↓ └  

Ә ‰Ữ №̆≢ └ 0.50 mg/Lȁ1.00 mg/Lȁ2.00 mg/Lȁ

5.00 mg/Lȁ10.0 mg/Lȁ20.0 mg/Lȁ50.0 mg/Lȁ80.0mg/L Ә ‰ ↓ Ȃҳ

Ȃ 

5.2  

0.5ĝ ⌠ 0.001g̃ԍ 100mLΐ Ҭ̆ⱴ ┴ Ȃ

̆ 20min̆ ⱴ῀ԋ 2mL̆ ̆ ̆ ҉

0.25ɛm ̕ ̆ 14000rpm Ҋ 15min̆ ҉ 0.25ɛm

Ȃ ᵬҹ Ȃ 

5.3 ᴆ 

    ̔№ AS11- HĈ 250¦4mm I.D.̃ҍḠ AG11- HĈ 50¦4mm I.D.̃̆ №

AS19- HĈ 250¦4mm I.D.̃ҍḠ AG19- HĈ 50¦4mm I.D.̃̆ ҹ

֜ ̆ ᵬⱳ ̕ 

└ ̔ASRS ULTRA̕ 

└ ̔ 1.0mL/min̆ ꜚ └ 50mA̕  

̔25mmol/LNaOH+1% ̕ 

̔0.85mL/min̕  

̔ ̕ 

̔25ɛLȂ 

5.4  

ľ5.3Ŀ ᴆҊ̆ Ә ‰ ↓ ľ5.1Ŀ№≢ ̆ ץ̆
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‰ ↓ ҹ ̆ ҹ ̆ └ ‰ Ȃ 

ľ5.2ĿҊ ̆ ̆ ̆ ‰ ⌠

Ҭ Ә Ȃ ľ6Ŀ Ҭ Ә Ȃ 

 

6 ⅎ  

    Ҋ Ә ץ̂ Ә ̃̔  

÷= 
r¦V 

m 

 

    Ҭ̔÷ĺ Ҭ Ә № ̆ëg/g̕ 

          rĺ Ҭ Ә ̆mg/L̕  

          Vĺ ᵣ ̆mL̕  

          mĺ ̆gȂ 

7  

 

1  ‼  

Ә ̂16.587miñ  
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Ҏ    

1   

ԅ Ҭ Ә Ȃ 

ԍ ȁ ῒז Ҭ Ә ῒ

Ȃ 

2    

   Ҭ Ә ῒ ̆ ‰ Ȃῒ

Ҋ̔ 

2HSCH2COOH̅ I2 ½½­HOOCH2C-S-S-CH2COOH̅ 2HI 

Ә ₮ ҹ 0.46mg̕ ҹ 2g ̆ ᵞ ₮ ҹ 0.023%̂ w/w Ȃ̃ 

3 ╛  

3.1 ҈ ̆№ Ȃ 

ῒז ԋ Ȃ 

4  ᴀ  

4.1  Ȃ 

4.2  Ȃ 

4.3  Ȃ 

5  ⅎ  

5.1  

    2ĝ ⌠ 0.001g ԍ̃ Ҭ ⱴ̆ ̂ ԋ 3.5 2̃0mL 50mL̆

ⱴ ̆‛ ⱴ҈ 5mL̆ ̆ᵬҹ Ȃ

ԍ ֟ ̆ ⱴץ Ȃ 

5.2  

ñ5.1òҊ ̆ⱴ῀ ̂ ԋ 3.6̃2mL̆ ‰ ̂ ԋ

3.10̃ 1minῤҌ ̆ Ȃ ñ6ò Ҭ

Ә Ȃ 

̔ Ҙ ȁ Ȃ 

6  

w̗  
92.1×c×V×2×100  

m×1000 

Ҭ̔wðð Ҭ Ә № ̆%̂w/w̃̕  

mðð ̆g̕ 

cðð ‰ ̆mol/L̕ 

Vðð ‰ ᵣ ̆mL̕ 
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92.1ðð Ә ̆g/mol̕  

2ðð ҍ Ә № Ȃ 
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3.10  

Salicylic acid 

1  

ԅ Ҭ Ȃ 

ԍ Ҭ Ȃ 

2  

̆ №ת ԋ̆ ↓ ̆ Ḡ ᾣ

̆ ץ̆ ‰ Ȃ 

₮ ҹ 0.0007mğ Ҋ ҹ 0.002mg̕ ҹ 0.25 g ̆ ₮

ҹ 15mg/ğ ᵞ ҹ 40mg/gȂ 

3 ╛  

̆ ╕ ҹ№ ҉ץ ̆ ҹ GB/T 6682 ѿ Ȃ

Ҋץ ᵬ ᾣ ᴆҊ Ȃ 

3.1 ̆ ̘99.0%Ȃ 

3.2 ̆ Ȃ 

3.3 ̆ᴨ Ȃ 

3.4 ̆ᴨ ̆ 25.0ð28.0%Ȃ 

3.5 ̔  + ̂75 + 25̃Ȃ 

3.6 ꜚ └̔ 

̔ 11.5 g ̂3.3̃ ⱴ̆῀ 950 mL ̆ ̂3.4̃ pH 2.3ð2.5̆

ⱴ 1000 mLȂ 

ꜚ A̔ 200 mL̆ 1000 mLȂ 

ꜚ B̔ 250 mL̆ ̂3.2̃ 1000 mLȂ 

3.7 ‰Ữ ̔ 0.05 ĝ ⌠ 0.0001 g̃ ԍ 50 mL Ҭ̆ⱴ῀

̂3.5̃ ┴ ̆ ҹ 1.0 mg/mL ‰Ữ Ȃ ᾣ

Ḡ ̆5 ῤ Ȃ 

4 ᴀ  

ԋ̆ת 4.1 ↓ Ȃ 

4.2 Ȃ 

4.3 pH ̔ 0.01Ȃ 

4.4 Ȃ 

4.5 Ȃ 

5 ⅎ  

5.1 ‰ ↓ └  

‰Ữ ̂3.7̃ ̆№≢ └ ҹ 5.0mg/mLȁ50.0mg/mLȁ100.0mg/mLȁ

150.0mg/mL 200.0mg/mL ‰ ↓ Ȃ 

5.2  

0.25 ĝ ⌠ 0.0001 g̃ ԍ 25 mLΐ Ҭ̆ⱴ῀ ̂3.5̃ 20 

mL̆ 60s̆ № ̆ ̂ⱳ ̔400W̃ 15 min̆ ‛ ⌠ ̆
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̂3.5̃ 25 mL┴ ̆ 0.45 mm ̆

̂3.5̃ ̆Ḡ ԍ 2 mL Ҭᵬҹ ̆ ̆ ᾣḠ ̆5

ῤ Ȃ 

5.3 ᴆ 

̔ C8 ̂250 mm×4.6 mm×5mm̃̆ ̕ 

ꜚ ̔ 

/min V̂ ꜚ Ã/% V̂ ꜚ B /̃% 

0.0 80 20 

10.0 10 90 

15.0 10 90 

15.1 80 20 

20.0 80 20 

̔1.2 mL/min̕  

̔300 nm̕  

̔25Ņ̕ 

̔20 mLȂ 

5.4  

ñ5.3òᴆҊ̆ ‰ ↓ ̂5.1̃ №≢ ̆ № ץ̆ ‰

↓ ҹ ̆ ҹ ̆ └ ‰ Ȃ 

ñ5.2òҊ ̆ Ḡ ᾣ ̆ ̆

‰ ⌠ Ҭ Ȃ ñ6ò Ҭ Ȃ 

6  ⅎ  

6.1  

w= 
D×r×V  

×100 
m×10

6
 

Ҭ̔ ɤ ðð Ҭ № ̆%̕ 

     D ðð Ṑ ̂Ҍ ↕ҹ 1̃̕  

     r ðð ׆ ‰ ⌠ ̆mg/ mL̕  

         V ðð ᵣ ̆mL̕ 

     m ðð ̆gȂ 

ᴆҊ ң ṿҌ ṿ 10%Ȃ 

6.2  

ҹ 93.2%ð106.3%̆ ‰Ẓ ԍ 4%̂n=6̃ Ȃ 

7   
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3.11  

Musk ketone 

1   

ԅ Ҭ Ȃ 

ԍ Ӳ Ҭ Ȃ 

2   

̆ №ת ԋ̆ ↓ ̆ Ḡ ᾣ

̆ ץ̆ ‰ Ȃ 

₮ ҹ 0.001mğ Ҋ ҹ 0.003mg̕ ҹ 0.25g ̆ ₮

ҹ 15mg/ğ ᵞ ҹ 50mg/gȂ 

3  ╛  

̆ ╕ ҹ№ ҉ץ ̆ ҹ GB/T 6682 ѿ Ȃ 

Ҋץ ᵬ ᾣ ᴆҊ Ȃ 

3.1 Ә ̆ Ȃ 

3.2 ̆Ó98.0%Ȃ 

3.3 Ә ̔Ә  + ̂80 + 20̃Ȃ 

3.4 ‰Ữ ̔ ‰ 0.05 ĝ ⌠ 0.0001 g̃ ԍ 50 mL Ҭ̆

Ә ̂3.3̃ ┴ ̆ ҹ 1.0 mg/mL ‰Ữ ̂

ᾣ̆2Ņð8ŅỮ ̆5 ῤ Ȃ̃ 

4 ᴀ  

ԋ̆ת 4.1 ↓ Ȃ 

4.2 Ȃ 

4.3 Ȃ 

4.4 Ȃ 

5 ⅎ  

5.1 ‰ ↓ └  

‰Ữ ̂3.4̃ ̆№≢ └ ҹ 0.5mg /mLȁ5.0mg /mLȁ50.0mg /mLȁ

100.0mg /mL 150.0mg /mL ‰ ↓ Ȃ 

5.2  

5.2.1 Ӳ  

0.25 ĝ ⌠ 0.0001 g̃ ԍ 25 mLΐ Ҭ̆ⱴ῀Ә ̂3.3̃ 20 

mL̆ 60s̆ № ̆ 15 min̂ └ 20Ņð25Ņ̃̆ Ә ̂3.3̃

25 mL┴ ̆ 0.45 mm ̆ ̆

Ḡ ԍ 2 mL Ҭᵬҹ ̆ Ȃ ᾣ 2Ņð8ŅỮ ̆5 ῤ Ȃ 

5.2.2  

0.25 ĝ ⌠ 0.0001 g̃ ԍ 25 mLΐ Ҭ̆ⱴ῀Ә ̂3.3̃ 20 

mL̆ 60s̆ № ̆ Ә ̂3.3̃ 25 mL┴ ̆

0.45 mm ̆ ̆Ḡ ԍ 2 mL Ҭᵬҹ ̆
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Ȃ ᾣ 2Ņð8ŅỮ ̆5 ῤ Ȃ 

5.3 ᴆ 

̔C18 ̂250 mm×4.6 mm×5 mm̃̆ ̕ 

ꜚ ̔Ә  + ̂80 + 20̃̕ 

̔1.0 mL/min̕  

̔235 nm̕  

̔25Ņ̕ 

̔20 mLȂ 

5.4  

ñ5.3òᴆҊ̆ ‰ ↓ ̂5.1̃ №≢ ̆ № ץ̆ ‰ ↓

ҹ ̆ ҹ ̆ └ ‰ Ȃ 

ñ5.2òҊ ̆ Ḡ ᾣ ̆ ̆

‰ ⌠ Ҭ Ȃ ñ6ò Ҭ Ȃ 

6 ⅎ  

6.1  

w= 
D×r×V  

×100 
m×10

6
 

Ҭ̔ ɤ ðð Ҭ № ̆ %̕ 

     D ðð Ṑ ̂Ҍ ↕ҹ 1̃̕  

     r ðð ׆ ‰ ⌠ ̆mg/mL̕ 

     Vðð ᵣ ̆mL̕ 

     m ðð ̆gȂ 

ᴆҊ ң ṿҌ ṿ 10%Ȃ 

6.2  

ҹ 90.1%ð107.5%̆ ‰Ẓ ԍ 3%̂n=6̃ Ȃ 

7   

 

1 ‼  
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3.12  

Free Hydroxide 

 

1   

ԅ ᵝ Ҭ ̂ ץ

̃ Ȃ 

ԍ Ҍ ֟ Ҭ Ȃ 

2   

Ҭ ҍ Ҭ ̆ ᵝ ̆ ҹ pH9.2̆

‰ ̆ Ҭ Ȃ 

₮ ҹ 0.20mğ ҹ 2g ̆ ᵞ ₮ ҹ 0.01%Ȃ 

3  ╛  

3.1 ‰ [ĉHCl̃=0.100mol/L]̆ └ GB/T601-2002Ҭ̆4.2 Ȃ 

4  ᴀ  

4.1  Ȃ 

4.2  ҍ Ȃ 

4.3  ⱬ Ȃ 

4.4  Ȃ 

4.5  Ȃ 

5  ⅎ  

5.1  

5.1.1     

1ĝ ⌠ 0.001g̃ ⱴ῀ 9mL ̆ ԍ 25mL Ҭ̆ⱴ῀ѿҩ ̆ ⱬ

҉ № Ҭ̂ Ҍ Ῥ̆ № 5ð10miñ ᵬҹ pH

Ȃ 

5.1.2  pH  

‰ pH ̆ pHÓ11̆↕ Ҋ Ȃ 

5.2   

5.2.1  1gð2ĝ ⌠ 0.001g̃ ԍ 150mL Ҭ̆ ̆ⱴ῀₃

̆ ԍ Ҭ̆ 3ĥ ̆ 4h̃ Ҍ

Ῥ ⱴ̆῀ 100mL̆ ⱴ῀ ̆ ⱬ ҉ № Ҭ̂

Ҍ Ῥ̆ ҉̆ № 5ð10miñ ̆ ‰ ̂3.1̃

̂ Ҍ ̃̆ pHṿ 9.6 ̆ ̆ pHṿ⌠ 9.2 Ả

̆‰ ‰ Ȃ 
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6  ⅎ  

w= 
40³c³V³100   

m³1000   

Ҭ̔wðð Ҭ № ̆%̕ 

cðð ‰ ̆mol/L̕ 

Vðð ‰ ᵣ ̆mL̕ 

mðð ̆g̕ 

40ðð ̆g/molȂ 
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3.13  

Total Selenium 

 1    

ԅ ᾣ№ᾣᾣ Ҭ Ȃ 

ԍ Ҭ Ȃ 

2   

- ̆ᶏ ̆Ῥ Έᴇ ҹ ᴇ ̆ҍ

2,3-ԋ pHṿ 1.5ð2.0 ᴆҊ̆ 4,5- ᾣ ץ̆

̆ ᾣ№ᾣᾣ ῒ ᾣ ̆ҍ ‰ ȁ Ȃ 

₮ ҹ2.1×10
-3
mğ Ҋ ҹ7.0×10

-3
mgȂ ҹ1g ̆ ₮

ҹ 2.1×10
-3
mg/ğ ᵞ ҹ 7.0×10

-3
mg/gȂ 

3  ╛  

̆ ╕ ҹ№ ҉ץ ̆ ҹ GB/T 6682 ѿ Ȃ  

3.1  ̂r20̗ 1.42g/mL̃̆ᴨ Ȃ 

3.2  [ŵ HClO4̗̃70%ð72%]̆ ᴨ Ȃ 

3.3  ̂r20̗ 1.19g/mL̃̆ᴨ Ȃ 

3.4  Ň̔ ̂3.3̃ 50mL̆ ⱴ῀ 200mL ҬȂ 

3.5  ň̂0.1mol/L̃ ̔ ̂3.3̃ 8.3mL̆ 1000mLȂ 

3.6  ̂r20̗ 0.892g/mL̃Ȃ 

3.7  Әԋ Ә ԋ ̔ Әԋ Ә ԋ ̂C10H14N2O8Na2·2H 2O 5̃0gԍ

Ҭⱴ ̆ ‛ 1LȂ 

3.8  ̔ ̂NH2OH·HCl ̃100ğ ԍ Ҭ 1LȂ 

3.9  pH ̂pH0.5ð5.0̃ Ȃ 

3.10  ̔ ̂C22H18O5S̃ 0.2g ԍ Ҭ̆ⱴѿ ̂3.6̃ ̆ᶏ

ῃ ̆ⱴ 100mLȂ  

3.11  Әԋ Ә ԋ + + ╕̔ҳ Ȃ Әԋ Ә ԋ

̂3.7̃ 50mLȁ ̂3.8̃ 50mL ̂3.10̃ 2.5mL̆ ⱴ 500mL̆

Ȃ 

3.12  ̂1+1̃ ̔ ̂3.6̃ 100mL̆ ⱴ῀ 100mL ҬȂ 

3.13  ̔Ҍ ᾣ ̆ ᶏ Ȃ 

3.14  2,3-ԋ [C10H6(NH2)2̆ DAN]̔ ᵬȂ 2,3-ԋ 200mg

ԍ 250mL Ҭ̆ⱴ῀ ň̂3.5̃ 100mL̆ ῃ ̂ 15miñ Ȃⱴ

῀ 20mL 5min̆ ῀ ̂ ̃ № Ҭ̆ №

ῤ̆Ῥ ̆ ᵬ ᾣṿ ᵞҹ Ȃ

2,3-ԋ Ữ ԍ Ҭ̆ⱴѿ 1cm ץ ̆

— ῤḠ Ȃ ᶏ ╠Ῥץ ѿ Ȃ 

3.15  ╕̔ ῒז ╕Ȃ 

3.16  ‰Ữ ̔ 0.1ĝ ⌠ 0.0001g̃̆ ԍ ̂3.1̃ Ҭ̆ⱴ῀
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̂3.2̃ 2mL̆ ҉ⱴ ̂ 3ð4h̃ ̆ ‛ ⱴ῀ Ň̂3.4̃

8.4mL̆ ⱴ 2min̆ 1LȂ 

3.17 ‰ ̔ ‰Ữ ̂3.16̃ ̆ ň̂3.5̃ └ ҹ

0.100mg/mL ȂỮ ԍ— ῤ Ȃ 

4  ᴀ  

4.1  ᾣ№ᾣᾣ Ȃ 

4.2  Ȃ 

4.3  Ȃ 

4.4  Ȃ 

4.5  ᶏ ת ̆ + ̂1+1̃ 4h̆҉ץ ‖ ‪Ȃ

̆ ‖ ̆ ╕ ̆ ‖ ̆ ᶏ

Ȃ 

5  ⅎ  

5.1 ‰ ↓ └  

‰ ̂3.17̃ 0.00mLȁ0.10mLȁ0.25mLȁ0.50mLȁ0.75mLȁ1.00mLȁ2.00mL

№≢ԍ 100mL Ҭ̆ҍ Ȃ  

5.2  

1gð2ĝ ⌠ 0.001g̃ ԍ Ҭ̂ Ҭ Ә ╕̆

ᾢ ҉ᵞ Ȃ ҹ ̆ ᾢ Ҭⱴ ᶏ ҉

῀ Ȃ̃̆ⱴ῀ ̆ ⱴ῀ ̂3.1̃ 10mL̆ ᵞ ⱴ ̆

ᵣ ⁞ ⌠ 2ð3mL ̆ ̆‛ Ȃⱴ῀ ̂3.2̃ 2ð5mL̆ ⱴ

̆Ҍ ꜚᶏ ̆ ῳ ̆ ҊȂ ‛ ⱴ῀ Ň̂3.4̃ 4mL

ⱴ ֟ ̆ ҊȂ Ạ ╕ Ȃ 

5.3   

‰ ↓ №≢ ⌠ 50mL Ҭ №̆≢ Ҭⱴ῀Ә

ԋ Ә ԋ + + ╕̂3.11̃ 10mL̆ ̆ Ȃ

̂3.12̃ ̆ ⱴ῀ Ň̂3.4̃ ̆ pH ṿ ҹ

1.5ð2.0,[Ӟ pH0.5ð5.0 ̂3.9̃ ]Ȃ 

Ҋץ ᵬ̔ ҉ Ҭⱴ῀ 2,3-ԋ ̂3.14̃ 1mL̆ ̆

Ҭⱴ 5min̆ ₮̆‛ ȂῬ Ҭⱴ῀ ̂3.13̃ 4.0mL̆ ⱴ Ҥ̆

2min̆ № Ȃ №≢ Ҭ ̆ ᾣ№ᾣᾣ ᾣ

379nm̆ ᾣ 519nm ᾣ Ȃץ ‰ ↓ ҹ ̆ ᾣ ҹ

̆ └ ‰ Ȃ ‰ ⌠ Ҭ ̆ ñ6ò Ҭ

Ȃ 

6 ⅎ  

6.1  

w= 
m1̇m0 

m 

    Ҭ̔wðð Ҭ № ̆mg/g̕  
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          mðð ̆gȂ 

m1ðð Ҭ ̆mg̕ 

          m0ðð Ҭ ̆mg̕ 

          

6.2   

̂ ȁ ȁ ȁ ̃ᵬ 3 ̂ ȁҬȁᵞ̃ⱴ ̆

ҹ 92.0%ð98.0%̆ ҹ 4.9%ð8.0%Ȃ 
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4 ╛  

4.1  

Benzyl alcohol 

 

҅    

1   

   ԅ Ҭ Ȃ 

   ԍ ȁ Ӳ ȁ Ҭ Ȃ 

2   

̆ №ת ̆ ̆ Ḡ ̆

ץ̆ ‰ Ȃ 

₮ ҹ 0.0012µğ Ҋ ҹ 0.0039µg̕ ҹ 1.0g ̆ ₮

ҹ 0.0012%̆ ᵞ ҹ 0.004%Ȃ 

3  ╛  

̆ ╕ ҹ№ ҉ץ ̆ ҹ GB/T 6682 ѿ Ȃ 

3.1 Ә Ȃ 

3.2 ̆ Ó99.5%Ȃ 

3.3 ‰Ữ ̔ ‰ 0.1ĝ ⌠ 0.0001g̃ ԍ 100mL Ҭ̆

Ә ̂3.1̃ ┴ ̆ ҹ 1.0mg/mL ‰Ữ Ȃ Ữ

0Ņð4Ņ— ‛ Ḡ Ȃ 

4  ᴀ  

̔ת 4.1 ̂FID ȁ̃ ̂MSD Ȃ̃ 

4.2 Ȃ 

4.3 Ȃ 

4.4 Ȃ 

4.5 Ȃ 

4.6 ̔ Ҍ ԍ 5000r/minȂ 

5  ⅎ  

5.1 ‰ ↓ └  

№≢ ѿ ᵣ ‰Ữ ̂3.3̃ ԍ 10mL Ҭ̆ Ә

̂3.1̃ ┴ ̆ ⌠ ҹ 0.05mg/mLȁ0.10mg/mLȁ0.20mg/ mLȁ0.30g/mLȁ

0.40mg/mLȁ0.50mg/mL ‰ ↓ Ȃ 

5.2  
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0.5gð1.0ĝ ⌠ 0.001g̃ ԍ 10mL Ҭ̆ⱴ῀ 5mL Ә ̂3.1̃ ̆

ᶏ ҍ ╕ᾟ№ ̆ ԍ 50Ņ Ҭⱴ 5min̂ ᵣ Ҍ ⱴ

̃̆ 20min̆ ‛ ̆ Ә ̂3.1̃ ┴ ̆ 10mL

┴ Ҭ̆ץ 5000r/min 5minȂ҉ 0.45ɛm ̆ ᵬҹ

Ȃ 

5.3 ᴆ 

̔HP-FFAP ̂30mĬ0.25mmĬ0.25ɛm̆ ԋ

Әԋ )̆ ̕ 

∆̔ 150Ņ ץ̆ 10Ņ/min 180Ņ Ḡ̆ 3min Ῥ̆ץ 20Ņ

/min 230Ņ̆Ḡ 5min̕  

̔240Ņ̕ 

̔250Ņ̕ 

̔N2̆ ̔1.0mL/min̕  

̔40mL/min̕  

̔400mL/min̕  

̔30mL/min̕  

̔№ ̆№ ̔40:1̕  

̔1µLȂ 

̔ ȁ ȁ ת ̆ ᵬ ת ̆

ᶃ ᵬ ᴆ̆ᶏ ҍ Ҭῒז № ῃ№ Ȃ 

5.4  

ñ5.3òᴆҊ̆ ‰ ↓ ̂5.1̃ №≢ ̆ № ץ̆ ‰

↓ ҹ ̆ ҹ ̆ └ ‰ Ȃ 

ñ5.2òҊ ̆ Ḡ ̆ ̆ ‰ ⌠

Ҭ Ȃ ñ6ò Ҭ Ȃ 

6 №  

6.1  

w= 
r×V  

×100 
m×1000 

Ҭ̔ ɤ ðð Ҭ № ̆ %̕  

     r ðð ׆ ‰ Ҭ ⌠ ̆mg/mL̕  

     Vðð ᵣ ̆mL̕ 

     m ðð ̆gȂ 

ᴆҊ ң ṿҌ ṿ 10%Ȃ 

6.2  

ⱴ ‰ 0.05%ð0.5% ῤ̆

97.9%ð108.7%Ȃ 

7   
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1 ‼  

̂5.749miñ  

 

ԑ    

 

1   

ԅ Ҭ Ȃ 

   ԍ ȁ Ӳ ȁ Ҭ Ȃ 

2   

̆ №ת ̆ ̆ Ḡ ̆ ̆

ץ ‰ Ȃ 

₮ ҹ 0.000005µğ Ҋ ҹ 0.00002µg̕ ҹ 1.0g ̆

₮ ҹ 0.0000005%̆ ᵞ ҹ 0.000002%Ȃ 

3  ╛  

̆ ╕ ҹ№ ҉ץ ̆ ҹ GB/T 6682 ѿ Ȃ 

3.1 ̆ Ȃ 

3.2 ̆ Ó99.5%Ȃ 

3.3 ꜚ └̔ 

    ꜚ A̔ Ȃ 

    ꜚ B̔ Ȃ 

3.4 ‰Ữ ̔ ‰ 0.1ĝ ⌠ 0.0001g̃ ԍ 100mL Ҭ̆

̂3.1̃ ┴ ̆ ҹ 1.0mg/mL ‰Ữ Ȃ Ữ

0Ņð4Ņ— ‛ Ḡ Ȃ 

4  ᴀ  

̆ת 4.1 Ȃ 

4.2 Ȃ 

4.3 Ȃ 

4.4 Ȃ 
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4.5 ̔ Ҍ ԍ 5000r/minȂ 

4.6 Ȃ 

4.7 ̂ ̆0.45ɛmȂ̃ 

5  ⅎ  

5.1 ‰ ↓ └  

№≢ ѿ ᵣ ‰Ữ ̂3.4̃ ԍ 10mL Ҭ̆ ̂3.1̃

┴ ̆ ⌠ ҹ 0.05mg/mLȁ0.10mg/mLȁ0.20mg/mLȁ0.30mg/mLȁ

0.40mg/mLȁ0.50mg/mL ‰ ↓ Ȃ 

5.2  

0.5gð1.0ĝ ⌠ 0.001g̃ ԍ 10mL Ҭ̆ⱴ῀ 5mL ̂3.1̃ ̆

ᶏ ҍ ╕ᾟ№ ̆ ԍ 50Ņ Ҭⱴ 5min̂ ᵣ Ҍ ⱴ ̃̆

20min̆ ‛ ̆ ̂3.1̃ ┴ ̆ 10mL┴

Ҭ̆ץ 5000r/min 5minȂ҉ 0.45ɛm ̆ ᵬҹ Ȃ 

5.3 ᴆ 

̔C18 ̂250mm×4.6mm×5mm̃̆ ̕ 

ꜚ ̔ 

 

 

 

 

 

 

 

 

 

̔1.0mL/min̕  

̔210nm̕  

̔35Ņ̕ 

̔10ɛLȂ 

5.4  

ñ5.3òᴆҊ̆ ‰ ↓ ̂5.1̃ №≢ ̆ № ץ̆ ‰

↓ ҹ ̆ ҹ ̆ └ ‰ Ȃ 

ñ5.2òҊ ̆ Ḡ ̆ ̆ ‰ ⌠

Ҭ Ȃ ñ6ò Ҭ Ȃ 

6  ⅎ  

6.1  

w= 
r×V  

×100 
m×1000 

Ҭ̔ ɤ ðð Ҭ № ̆%̕ 

r ðð ׆ ‰ Ҭ ⌠ ̆mg/mL̕  

     Vðð ᵣ ̆mL̕ 

̂min  ̃ V̂ ꜚ A /̃% V̂ ꜚ B̃/% 

0 35 65 

12 35 65 

15 70 30 

20 100 0 

35 100 0 

40 35 65 

45 35 65 
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     m ðð ̆gȂ 

     ᴆҊ ң ṿҌ ṿ 10%Ȃ 

6.2  

ⱴ ‰ 0.05%ð0.5% ῤ̆

91.9%ð102.7%Ȃ 

7   

 

2 ‼  

̂10.140miñ  
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A 

Ѓ Є 

 

 

̆ - ץ̆ Ҭ ῒז №

Ȃ ₮ Ḡ ҍ ‰ Ḡ ѿ ̆ ғ

Ҭ̆ ₮ ғ̆ ү ҍ ‰ ү

ѿ ̆↕ ∞ Ҭ Ȃ 

 

A.1 ᴆ 

H̔P-FFAP ̂30mĬ0.25mmĬ0.25ɛm̆ ԋ Ә

ԋ )̆ ̕ 

∆̔ 150Ņ̆ץ 10Ņ/min 180Ņ Ḡ̆ 3min ̆Ῥץ 20Ņ

/min 230Ņ̆Ḡ 5min̕  

̔230Ņ̕ 

̔240Ņ̕ 

̔ 1.0mL/min̕  

̔EI̕ 

̔70ev̕  

̔ῃ ̕  

̂m/z̃ ̔20ð110̕  

̔№ ̆№ ̔40:1̕  

̔1.0µLȂ 

 

A.2  

 

 

A.1 ‼ Ὴ  

̂4.888miñ  
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A.2 ‼  

 

A.1  

 №  CAS  ү  

 C7H8O 100-51-6 79̂ 100̃ ̆108̂ 89̃ ̆91̂ 18̃  
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4.2 Ὶ  

Benzoic acid and sodium benzoate 

 

҅    

1   

ԅ Ҭ ῒ ץ̂ ̃ Ȃ 

ԍ ȁ Ӳ ȁ Ҭ ῒ Ȃ 

2   

̆ Ә ̆ ȁ ̆ №ת ̆

̆ Ḡ ̆ ץ̆ ‰ Ȃ 

ῒ ₮ ҹ 0.000225µğ Ҋ ҹ 0.00075µg̕ ҹ 1.0g

̆ ₮ ҹ 0.0001%̆ ᵞ ҹ 0.0004%Ȃ 

3  ╛  

̆ ╕ ҹ№ ҉ץ ̆ ҹ GB/T 6682 ѿ Ȃ 

3.1 Ә Ȃ 

3.2 ԋ Ȃ 

3.3 Ȃ 

3.4 Ȃ 

3.5 Ȑc(1/2H2SO4) =2 mol/Lȑ̔  6mL ̂3.4̃ ῀ 100mL Ҭ̆‛ Ȃ  

3.6 Ә - ̔ 90mL Ә 10mL Ȃ 

3.7 ̆ Ȃ 

3.8 ̆ Ó99.5%Ȃ 

3.9 ꜚ └̔ 

    ꜚ A̔ Ȃ 

    ꜚ B̔ ԋ ‖  ̔ 3.12g ԋ ⱴ̆ 1000mL̆

pHṿ 2.2Ȃ 

3.10 ‰Ữ ̔ 0.1ĝ ⌠ 0.0001g̃ ԍ 100mL Ҭ̆ Ә -

̂3.6̃ ┴ ̆ ҹ 1.0mg/mL ‰Ữ Ȃ Ữ

0Ņð4Ņ— ‛ Ḡ Ȃ 

4  ᴀ  

̆ת 4.1 Ȃ 

4.2 -  Ȃת

4.3 Ȃ 

4.4 Ȃ 

4.5 Ȃ 

4.6  
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4.7 ̔ Ҍ ԍ 5000r/minȂ 

4.8 Ȃ 

4.9 ̂ ̆0.45ɛmȂ̃ 

5  ⅎ  

5.1 ‰ ↓ └  

№≢ ѿ ᵣ ‰Ữ ̂3.10̃ ԍ 10mL Ҭ̆ Ә -

̂3.6̃ ┴ ̆ ⌠ ҹ 0.05mg/mLȁ0.10mg/mLȁ0.20mg/mLȁ0.30mg/mLȁ

0.40mg/mLȁ0.50mg/mL ‰ ↓ Ȃ 

5.2  

0.5gð1.0ĝ ⌠ 0.001g̃ ԍ 50mL Ҭ̆ⱴ῀ 1mL Ȑc(1/2H2SO4) 

=2 mol/Lȑ̂ 3.5̃ ̆30mLӘ - ̂3.6̃ ̆ ᶏ ҍ ╕ᾟ№ ̆ ԍ

50Ņ Ҭⱴ 5min̆ 20minȂ‛ ̆ Ә - ̂3.6̃ ┴

̆ — Ҭ 1h̆ ₮ 10mL┴ Ҭ̆ץ 5000r/min 5minȂ

҉ 0.45ɛm ̆ ᵬҹ Ȃ 

5.3 ᴆ 

̔C18 ̂250mm×4.6mm×5mm̃̆ ̕ 

ꜚ ̔ 

/min V̂ ꜚ A /̃% V̂ ꜚ B /̃% 

0 50 50 

10 50 50 

11 90 10 

40 90 10 

41 50 50 

50 50 50 

̔1.0mL/min̕  

̔230nm̕  

̔35Ņ̕ 

̔10ɛLȂ 

5.4  

ñ5.3òᴆҊ̆ ‰ ↓ ̂5.1̃ №≢ ̆ № ץ̆ ‰

↓ ҹ ̆ ҹ ̆ └ ‰ Ȃ 

ñ5.2òҊ ̆ Ḡ ̆ ̆ ‰ ⌠

Ҭ Ȃ ñ6ò Ҭ ῒ ץ̂ ̃ Ȃ 

6  ⅎ  

6.1  

w= 
r×V  

×100 
m×1000 

  Ҭ̔ ɤ ðð Ҭ ῒ ץ̂ ̃ № ̆%̕ 

     r ðð ׆ ‰ Ҭ ⌠ ̆mg/mL̕  

     Vðð ᵣ ̆mL̕ 
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     m ðð ̆gȂ 

     ᴆҊ ң ṿҌ ṿ 10%Ȃ 

6.2  

ⱴ ‰ 0.05%ð0.5% ῤ̆

92.5%ð104.9%Ȃ 

7   

 

1 ‼  

̂7.493miñ  

 

 

ԑ    

1   

ԅ Ҭ ῒ Ȃ 

ԍ ȁ Ӳ ȁ Ҭ ῒ Ȃ 

2    

̆ Ә ᵞ ̆ Ә ̆ Ә ̆

̆ ҉ ̆ №ת ̆ ̆ Ḡ

̆ ץ̆ ‰ Ȃ 

ῒ ₮ ҹ 0.0025µğ Ҋ ҹ 0.0083µg̕ ҹ 1.0g

̆ ₮ ҹ 0.0025%̆ ᵞ ҹ 0.0083%Ȃ 

3  ╛  

̆ ╕ ҹ№ ҉ץ ̆ ҹ GB/T 6682 ѿ Ȃ 

3.1 Ә Ȃ 

3.2 Ә Ȃ 

3.3 Ȃ 

3.4 - ̔ 50mL ̂3.3̃ 50mL Ȃ 

3.5 ̆ Ó99.5%Ȃ  

3.6 ‰Ữ ̔ ‰ 0.1ĝ ⌠ 0.0001g̃ ԍ 100mL Ҭ̆
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Ә ┴ ̆ ҹ 1.0mg/mL ‰Ữ Ȃ Ữ 0Ņ

ð4Ņ— ‛ Ḡ Ȃ 

 

4  ᴀ  

̆ת 4.1 ̂FID Ȃ̃ 

4.2 Ȃ 

4.3 Ȃ 

4.4 Ȃ 

4.5 Ȃ 

4.6 ̔ Ҍ ԍ 5000r/minȂ 

4.7 ̂ ̆0.45ɛmȂ̃ 

5  ⅎ  

5.1 ‰ ↓ └  

№≢ ѿ ᵣ ‰Ữ ̂3.6̃ ԍ 10mL Ҭ̆ץ Ә

̂3.1̃ ┴ ̆ ⌠ ҹ 0.05mg/ mLȁ0.10mg/mLȁ0.20mg/ mLȁ0.30mg/mLȁ

0.40mg/mLȁ0.50mg/mL ‰ ↓ Ȃ 

5.2  

5.2.1 ̔ 

0.5gð1.0ĝ ⌠ 0.001g̃ ԍ 50mLΐ Ҭ̆ⱴ 0.5mL -

̂3.4̃ 20mLӘ ̂3.2̃ ̆ ҉ ̆ ̆ ᶏ ҍ ╕ᾟ№ ̆—

20min̆ Ә ̂3.2̃ ̆ № ‰̆ ҉ 10.0mL

ԍ 50mL Ҭ̆40Ņ ̆ Ә ̂3.1̃ 5mL ̆

̆Ῥ 10mL┴ Ҭ̆ץ 5000r/min 5min̆ ҉ 0.45ɛm ̆

ᵬҹ Ȃ 

5.2.2 Ӳ ȁ ̔ 

0.5gð1.0ĝ ⌠ 0.001g̃ ԍ 50mLΐ Ҭ ⱴ̆ 1mL ⱴ῀

0.5mL - ̂3.4̃ 20mLӘ ̂3.2̃ ̆ ҉ ̆ ̆ ᶏ ҍ

╕ᾟ№ ̆— 20min̆ Ә ̂3.2̃ ̆ № ̆

‰ ҉ 10.0mLԍ 50mL Ҭ̆40Ņ ̆ Ә ̂3.1̃

5mL ̆ ̆Ῥ 10mL┴ Ҭ̆ץ 5000r/min 5min̆ ҉

0.45ɛm ̆ ᵬҹ Ȃ 

5.3 ᴆ 

̔HP-FFAP ̂30mĬ0.25mmĬ0.25ɛm̆ ԋ

Әԋ )̆ ̕ 

∆̔ 150Ņ ץ̆ 10Ņ/min 180Ņ Ḡ̆ 3min Ῥ̆ץ 20Ņ

/min 230Ņ̆Ḡ 5min̕  

̔240Ņ̕ 

̔250Ņ̕ 

̔N2̆ ̔1.0mL/min̕  

̔40 mL/min̕  

̔400 mL/min̕  



403 

 

̔30 mL/min̕  

̔№ ̆№ ̔40:1̕  

̔1µLȂ 

̔ ȁ ȁ ת ̆ ᵬ ת ̆

ᶃ ᵬ ᴆ̆ᶏ ҍ Ҭῒז № ῃ№ Ȃ 

5.4  

ñ5.3òᴆҊ̆ ‰ ↓ ̂5.1̃ №≢ ̆ № ץ̆ ‰

↓ ҹ ̆ ҹ ̆ └ ‰ Ȃ 

ñ5.2òҊ ̆ Ḡ ̆ ̆ ‰ ⌠

Ҭ Ȃ ñ6ò Ҭ ῒ ץ̂ ̃ Ȃ 

ѿ ᵠ Ȃ 

6  ⅎ  

6.1  

w= 
r×V× V2 

×100 
m×V1×1000 

Ҭ̔ ɤ ðð Ҭ ῒ ץ̂ ̃ № ̆%̕ 

     r ðð ׆ ‰ Ҭ ⌠ ̆mg/mL̕  

     Vðð Ҭⱴ῀ ╕ᵣ ̆mL̕ 

     V1ðð№ ᵣ ̆mL̕ 

     V2ðð ᵣ ̆mL̕ 

     m ðð ̆gȂ 

ᴆҊ ң ṿҌ ṿ 10%Ȃ 

6.2  

ⱴ ‰ 0.05%ð0.5% ῤ̆

90.3%ð107.7%Ȃ 

7   

 

2 ‼  

̂11.799miñ  
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A 

Ѓ Є 

Ὶ  

̆ - ץ̆ Ҭ ῒז №

Ȃ ₮ Ḡ ҍ ‰ Ḡ ѿ ̆ ғ

Ҭ̆ ₮ ғ̆ ү ҍ ‰ ү

ѿ ̆↕ ∞ Ҭ Ȃ 

A.1  ᴆ 

H̔P-FFAP ̂30mĬ0.25mmĬ0.25ɛm̆ ԋ Ә

ԋ ) ̕ 

∆̔ 150Ņ̆ץ 10Ņ/min 180Ņ Ḡ̆ 3min ̆Ῥץ 20Ņ

/min 230Ņ̆Ḡ 5min̕  

̔230ºC̕ 

̔240 ºC̕ 

̔ 1.0mL/min̕  

̔EI̕ 

̔70ev̕  

̔ῃ ̕  

̂m/z̃ ̔20ð130̕  

̔№ ̆№ ̔40:1̕  

̔1.0µLȂ 

A.2   

 

A.1 ‼ Ὴ  

̂10.937miñ  

 

A.2 ‼  
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A.1  

 №  CAS  ү  

 C7H6O2 65-85-0 105̂ 100̃ ̆122̂ 83̃̆ 77̂ 66̃  
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4.3 Ҟ  

Phenoxyisopropanol 

1   

ԅ Ҭ Ҙ Ȃ 

ԍ ̂ Ӳ ̆Ҍ Ҭ̃

Ҙ Ȃ 

2   

̆ №ת ̆ ̆ Ḡ ̆

ץ̆ ‰ Ȃ 

Ҙ ₮ ҹ 0.0008µğ Ҋ ҹ 0.0012mg̕ ҹ 0.25g ̆

₮ ҹ 5.0mg/ğ ᵞ ҹ 8.0mg/gȂ 

3  ╛  

̆ ╕ ҹ№ ҉ץ ̆ ҹ GB/T 6682 ѿ Ȃ 

3.1 Ҙ ̆ ̘93.0%Ȃ 

3.2 Ә ̆ Ȃ 

3.3 ̆ Ȃ 

3.4 ̂THF̃̆ Ȃ 

3.5 ‰Ữ ̔ Ҙ 0.05ĝ ⌠ 0.0001 g̃ ԍ 50mL Ҭ̆ⱴ῀

̂3.3̃ 50mL̆ └ ҹ 1.0mg/mL Ҙ ‰Ữ Ȃ 

4  ᴀ  

̆ת 4.1 Ȃ 

4.2 Ȃ 

4.3 Ȃ 

4.4 Ȃ 

5  ⅎ  

5.1 ‰ ↓ └  

1 ᵬ̆№≢ ѿ ᵣ Ҙ ‰Ữ ̂3.5̃ ‰

ԍ 10mL Ҭ̆ ̂3.3̃ ┴ ̆ ⌠ Ҙ ‰ ↓ Ȃ 

1 Ҟ ‼ ∆ ┼ 

 ᵬ  ‰  ᵣ  ᵣ  ‰  

1 Ữ  1.0mg/mL 2mL 10mL 200µg/mL 

2 Ữ  1.0mg/mL 1mL 10mL 100µg/mL 

3 Ữ  1.0mg/mL 0.5mL 10mL 50µg/mL 

4 ‰  50µg/mL 2mL 10mL 10µg/mL 
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5 ‰  10µg/mL 1mL 10mL 1µg/mL 

 

5.2  

    0.25 ĝ ⌠ 0.0001 g̃ ̆ ԍ 25mLΐ Ҭ ⱴ̆῀ ̂3.3̃ 20 mL̆

60s№ ̆ 15min̆ ‛ ⌠ ̆ ꜚ 25mL┴ ̆

̆ 0.45µm ̆ ̆Ḡ ԍ 2mL Ҭᵬҹ

̆ Ȃ 

5.3 ᴆ 

    ̔C18 ̂250mm×4.6mm×5mm̃̆ ̕ 

    ꜚ ̔ +Ә + +THF̂ 60+25+10+5̃̕ 

    ̔1.2mL/min̕  

    ̔268nm̕  

    ̔30Ņ̕ 

    ̔20µLȂ 

5.4  

ñ5.3òᴆҊ̆ Ҙ ‰ ↓ ̂5.1̃ №≢ ̆ № ץ̆

‰ ↓ ҹ ̆ ҹ ̆ └ ‰ Ȃ 

ñ5.2òҊ ̆ Ḡ ̆ ̆ ‰ ⌠

Ҭ Ҙ Ȃ ñ6ò Ҭ Ҙ Ȃ 

6  ⅎ  

6.1  

w= 
D×r×V  

×100 
m×10

6
 

Ҭ̔ ɤ ðð Ҭ Ҙ ̆%̕ 

       D ðð Ṑ ̂Ҍ ↕ҹ 1̃̕  

       rðð ׆ ‰ ⌠ Ҙ ̆µg /mL̕ 

       V ðð ᵣ ̆mL̕ 

       m ðð ̆gȂ 

ᴆҊ ң ṿҌ ṿ 10%Ȃ 

6.2  

96%ð107%̆ ‰Ẓ ԍ 3%Ȃ 

7   

 

 

 

 

 

 

 

1 ‼  
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1̔ Ҙ ̂ Ҙ № ᵣ̃̂ R >1.5̃̕ 

2̔ Ҙ ̂9.206 miñ 
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4.4  

Benzalkonium chloride 

1   

ԅ Ҭ Ȃ 

ԍ ֟ ȁ Ӳ Ҭ Ȃ 

ҹ ԋ ԋ ȁ ԋ Έ

ԋ ӊ Ȃ 

2   

̆ №ת ԋ̆ ↓ ̆ Ḡ ᾣ

̆ ץ̆ ‰ Ȃ 

₮ ҹ 0.02mğ Ҋ ҹ 0.07mg̕ ҹ 0.5g ̆ ₮

ҹ 130mg/ğ ᵞ ҹ 435mg/gȂ 

3  ╛  

̆ ╕ ҹ№ ҉ץ ̆ ҹ GB/T 6682 ѿ Ȃ 

3.1 ԋ ԋ ̆ Ó99%̕ ԋ ̆ Ó99%̕

Έ ԋ ̆ Ó99%Ȃ 

3.2 Ә ̆ Ȃ 

3.3 ̆ Ȃ 

3.4 — ̆ᴨ Ȃ 

3.5 ‰Ữ ̔ ԋ ԋ ȁ ԋ ȁ Έ

ԋ 0.05ĝ ⌠ 0.0001g̃ ԍ 50 mL Ҭ̆ Ә ̂3.2̃

┴ ̆ ҹ 1.0 mg/mL ‰Ữ Ȃ 

4  ᴀ  

ԋ̆ת 4.1 ↓ Ȃ 

4.2 Ȃ 

4.3 pH ̔ 0.01Ȃ 

4.4 Ȃ 

4.5 Ȃ 

5  ⅎ  

5.1 ‰ ↓ └  

‰Ữ ̂3.5̃ ̆№≢ └ ҹ 5.0mg/mLȁ10.0mg/mLȁ30.0mg/mLȁ

50.0mg/mLȁ80.0mg/mL 100.0mg/mL ‰ ↓ Ȃ 

5.2  

0.5ĝ ⌠ 0.001g̃ ԍ 25mLΐ Ҭ̆ⱴ῀ 20 mLӘ ̂3.2̃ ̆

1 min̆ 30min̆ ₮̆‛ Ә ̂3.2̃ 25mL̆ ̆

0.45 mm ̆ ᵬҹ ̆ Ȃ 

5.3 ᴆ 

̔CN ̂250mm×4.6mm×5mm̃̆ ̕ 
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ꜚ ̔Ә +0.1mol/L ‖ ̂— pH 5.0̃ ̂70+30̃̕ 

̔1.0 mL/min̕  

̔260nm̕  

̔25Ņ̕ 

̔20mLȂ 

5.4  

ñ5.3òᴆҊ̆ ‰ ↓ №≢ ̆ № ץ̆ ‰ ↓

ҹ ̆ ҹ ̆ └ ‰ Ȃ 

ñ5.2òҊ ⌠ ̆ Ḡ ᾣ ̆ ̆

‰ ⌠ Ҭ ԋ ԋ ȁ ԋ ȁ

Έ ԋ Ȃ ñ6ò Ҭ Ȃ 

6  ⅎ  

6.1  

w= 
D×(ɟC12+ɟC14+ɟC16) ×V  

×100 
m×10

6
 

Ҭ̔ɤ ðð Ҭ № ̆ %̕ 

D ðð Ṑ ̕ 

ɟC12ðð ׆ ‰ ⌠ ԋ ԋ ̆mg/mL̕ 

ɟC14ðð ׆ ‰ ⌠ ԋ ̆mg/mL̕ 

ɟC16ðð ׆ ‰ ⌠ Έ ԋ ̆mg/mL̕  

V ðð  ᵣ ̆mL̕ 

m ðð  ̆gȂ 

ᴆҊ ң ṿҌ ṿ 10%Ȃ 

6.2  

ҹ 91.3%ð104.4%̆ ‰Ẓ ԍ 6%̂n=6̃ Ȃ 

7   

 

1 ‼  

1̔ ԋ ԋ ̕ 

2̔ ԋ ̕ 

3̔ Έ ԋ  
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ײַ 4.5 ɻ ל  

Ammonium chlorideȁBenzethonium chloride and Cetalkonium Chloride 

1   

ԅ ҬꞋ ȁ ז Ȃ 

ԍ ȁ Ӳ ҬꞋ ȁ ז

Ȃ 

2   

̆ №ת ԋ̆ ↓ ̆ Ḡ ᾣ

̆ ץ̆ ‰ Ȃ 

Ꞌ ȁ ז ₮ ȁ Ҋ ҹ 0.5g

₮ ᵞ Ҋ Ȃ 

 Ꞌ ז    

₮  0.04mg 0.07mg 0.03mg 

Ҋ  0.2mg 0.3mg 0.1mg 

₮  8mg/g 11mg/g 9mg/g 

ᵞ  25mg/g 35mg/g 30mg/g 

3  ╛  

̆ ╕ ҹ№ ҉ץ ̆ ҹ GB/T 6682 ѿ Ȃ 

3.1 ̆ Ó99%̕Ꞌ ̆ Ó99%̕ ז ̆ Ó99%Ȃ 

3.2 ̆ Ȃ 

3.3 ̆ Ȃ 

3.4 — ̆ᴨ Ȃ 

3.5 ‰Ữ ̔ ȁꞋ ז 0.05ĝ ⌠ 0.0001g̃ ԍ 50 

mL Ҭ̆ ̂3.2̃ ┴ ̆ ҹ 1.0 mg/mL ‰Ữ

Ȃ 

4  ᴀ  

ԋ̆ת 4.1 ↓ Ȃ 

4.2 Ȃ 

4.3 pH ̔ 0.01Ȃ 

4.4 Ȃ 

4.5 Ȃ 

5  ⅎ  

5.1 ‰ ↓ └    

‰Ữ ̂3.5̃ ̆№≢ └ ҹ 5.0mg/mLȁ20.0mg/mLȁ30.0mg/mLȁ
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50.0mg/mLȁ80.0mg/mL 100.0mg/mL ȁꞋ ז ‰ ↓

Ȃ 

5.2  

0.5ĝ ⌠ 0.001g̃ ԍ 25mLΐ Ҭ̆ⱴ῀ 20 mL ̂3.2̃ ̆

1min̆ 15min̆ ₮̆‛ ̂3.2̃ 25mL̆ ̆

0.45 mm ̆ ᵬҹ ̆ Ȃ 

5.3 ᴆ 

̔CN ̂250mm×4.6mm×5mm̃̆ ̕ 

ꜚ ̔ +0.1mol/L ‖ ̂— pH 5.0̃ ̂75+25̃̕ 

̔1.0 mL/min̕  

̔260nm̕  

̔25Ņ̕ 

̔20mLȂ 

5.4  

ñ5.3òᴆҊ̆ ‰ ↓ ̂5.1̃ №≢ ̆ № ץ̆ ‰

↓ ҹ ̆ ҹ ̆ └ ‰ Ȃ 

ñ5.2òҊ ̆ ̆ ‰ ⌠ Ҭ ȁ

Ꞌ ז Ȃ ñ6ò Ҭ ȁꞋ ז Ȃ 

6  ⅎ  

6.1  

w= 
D×ɟ×V 

×100 
m×10

6
 

Ҭ̔ɤ ðð ҬꞋ ȁ ז № ̆%̕ 

D ðð Ṑ ̕ 

r ðð׆ ‰ ⌠ № ̆mg/mL̕ 

Vðð ᵣ ̆mL̕ 

m ðð ̆gȂ 

ᴆҊ ң ṿҌ ṿ 10%Ȃ 

6.2  

ҹ 87%ĺ107.3%̆ ‰Ẓ ԍ 6%̂n=6̃ Ȃ 

7   

 

1 ‼  

1̔Ꞌ ̕2̔ ̕3̔ ז  
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4.6  

Formaldehyde 

  

҅  Ӟ Ҟ ⅎᾩᾩ  

1   

    ԅӘ Ҙ №ᾣᾣ Ҭ Ȃ 

    ԍ Ҭ Ҍ̆ ԍ Ҭ

Ȃ 

2   

Ҭ ̆ Ҋ̆ҍӘ Ҙ ᵬ 3 5̆-ԋӘ -1̆

4ԋ ╧ ̆ Ȃ Ҋ̔ 

 

 

  

 

 

    

 

₮ ҹ 1.8mğ Ҋ ҹ 6.0mgȂ ҹ 1g ̆ ₮ ҹ 18mg/ğ

ᵞ ҹ 60mg/gȂ 

3 ╛  

̆ ╕ ҹ№ ҉ץ ̆ ҹGB/T 6682 ѿ Ȃ 

3.1  ̆ᴨ Ȃ 

3.2  ̔ 25gԍ Ҭ̆ⱴ 100mLȂ 

3.3 Ә Ҙ Ә ̔ Ә 25g ԍ ̆ⱴ—Ә 3mL Ә Ҙ 0.2mL̆

Ῥⱴ 100mL̆ ̆ Ҭ̆ԍ— ῤḠ ѿҩ ῤ Ȃ 

3.4  Ә ̔ Ә 25g ԍ ̆ⱴ—Ә 3mL̆Ῥⱴ 100mL̆ Ȃ 

3.5  ̔ 4ğ ̆Ῥⱴ 100mL̆ Ȃ 

3.6  Ň̔ 3mL̆ ⱴ῀⌠ 97mL Ҭ̆ Ȃ 

3.7  ň̔ 10mL̆ ⱴ῀⌠ 90mL Ҭ̆ Ȃ 

3.8  ̔ 1ğ 5mL ̆ⱴ῀ 95mL̆ ̆ⱴ

0.1g 0.4g Ȃ 

3.9  ‰ ̔ 13.0g 35ğ ⱴ 100mL̆ ⱴ῀ 3 ̆

1L̆ ҬȂ 

3.10  ‰ [c(1/6K2Cr2O7)=0.1mol/L]̔ ‰ ԍ 120Ņ±2Ņ

‰ 4.9031ğ ԍ 1L Ҭ̆ ⌠┴ ̆ Ȃ 

ף  3.11 ‰ ̔ ף ̂Na2S2O3.5H2Õ26g ף 16g

ԍ 1L ‛ Ҭ̆ⱴ῀ 0.4g 0.2ğ ̆Ữ ԍ

H2 
O               O         O              O          C        O 
Ļ             Ļ        Ļ               Ļ        ù  Ј     Ļ 

HCH+NH3+2CH3ðCðCH2ðCðCH3ðŸCH3ðCðCH2ðC   CðCH2CðCH3+3H2O 
Ļ   Ļ 

HC   CH 
Ј  ù 
N 
H 
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ῤ̆ ң ̆ Ҋ ̔ 

‰ ‰ ̂3.10̃ 25.00mLԍ 500mL Ҭ̆ⱴ 2.0g

ň̂3.7̃ 20mL̆ ̆ ̆ԍ 10minȂⱴ 150mL̆ ף

̂3.11̃ ̆ⱴ῀ ̂3.8̃ 2mL̆

ҹ֦ Ȃ Ạ Ȃ Ҋ ף ̔ 

ĉNa2S2O3̗̃ 
c(K2Cr2O7)×25.00 

̂V1-V0̃ 

Ҭ̔ĉNa2S2O3̃ðð ף ‰ ̆mol/L̕ 

C(K2Cr2O7)ðð ‰ [ĉ1/6K2Cr2O7̃]̆mol/L̕ 

V1̂Na2S2O3̃ðð ף ᵣ ̆mL̕ 

V0̂Na2S2O3̃ðð ף ᵣ ̆mLȂ 

3.12 ‰Ữ ̔ ̂Formaliñ 1ĝ ⌠ 0.0001 g̃̆ⱴ ⌠ 1L̆

ᵬҹ ‰Ữ ( ԍ— ҬḠ ҈ҩ ῤ )Ȃ Ҋ ‰

Ữ Ҭ ̂HCHÕ ̔ 

‰ ‰Ữ 20.00mLԍ 250mL Ҭ̆ⱴ῀ ‰ ̂3.9̃

50.00mL̆ ̂3.5̃ 15mL̆ ⱴ ̆ 15min̆ ⱴ Ň̂3.6̃ 20mL̆

̆ ̆ԍ 15min̆ ף ‰ ̂3.11̃

̆ⱴ῀ ̂3.8̃ 2mL̆ ↨ ̆ ף

‰ ᵣ Ȃ Ạ Ȃ Ҋ ̔  

r̂ HCHÕ= 
̂V0-V1̃×c×15×1000    

V   

Ҭ̔r̂ HCHÕðð № ̆mg/L̕ 

            Vðð ‰Ữ ᵣ ̆mL̕ 

          V0ðð ף ‰ ᵣ ̆mL̕ 

          V1ðð ף ‰ ᵣ ̆mL̕ 

          cðð ף ̆mol/L̕ 

          15ðð ̂1/2HCHÕ ̆g/molȂ 

4  ᴀ  

4.1 №ᾣᾣ Ȃ 

4.2 Ȃ 

4.3 Ȃ  

4.4 Ȃ 

5  ⅎ  

5.1  ‰ ↓ └  

‰Ữ ̂3.12̃ ̆ ⌠ ̂1mg/Lĺ4mg/L̃

‰ ↓ Ȃҳ Ȃ 

5.2  

    1ĝ ⌠ 0.001g̃ ԍ 50mLΐ Ҭ̆ⱴ ̂3.2̃ 25mL̆

ⱴ̆ ┴ ԍ̆ 40Ņ Ҭ 1ĥ ῒ Ҍ Ȃ̃ ₮ ‛ ̆ Ҭ̆

̂3000rpm̃̆ Ȃ ᵬҹ Ȃ 

5.3   
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   5.00mLԍ 10mLΐ Ҭ̆ⱴӘ Ҙ Ә ̂3.3̃ 5.00mL̆

̆ԍ 40Ņ Ҭⱴ 30min̆ Ҋ 30minȂ 5.00mL̆ ⱴӘ

̂3.4̃ 5.00mL̆ ̆ҍ╠ ⱴ ̆ᵬҹ Ȃ 1cm 414nm

ᾣ ̆ ᾣ ӊ ṿᵬҹ AȂ ‰

5.00mL̆ №≢ⱴ῀Ә Ҙ Ә ̂3.3̃ 5.00mL̆ ҍ ⱴ ̆‛ Ȃץ ҹ

̆ ῒ ᾣ AS A0ȂҹḠ ‰ ̆ Ҭ ҍ

‰ Ҭ Ȃ 

   ҹ ̆ ᴆҊⱴ῀ 10%Ә ̆ᶏӊ

̆ ̆ Ȃ 

6  ⅎ  

w̗ r× 
ȦAo 

×V×  
1 

Aṡ Ao m 

Ҭ̔wðð Ҭ № ̆mg/g̕  

mðð ̆gȂ 

rðð ‰ ̆mg/L̕ 

Aðð ҍ ᾣ ṿ̕ 

ASððץ ҹ ‰ ᾣ ṿ̕ 

A0ððץ ҹ ᾣ ṿ̕ 

Vðð ᵣ ̆mL̕ 

 

  

ԑ   

1   

ԅ ╠ - Ҭ Ȃ 

ԍ Ҭ Ȃ  

2   

Ҭ ҍ 2,4-ԋ 2̆4-ԋ ̂ 1̃ ̆

№ת ̆ 355nm Ҋ ̆ Ḡ ̆

ץ̆ ‰ Ȃ 

₮ ҹ 0.01 µğ Ҋ ҹ 0.052 µg̕ ҹ 0.2 g ̆ ₮

ҹ 0.001%̆ ᵞ ҹ 0.0052%Ȃ 

NO2

O2N

NHNH2

+ HCHO

NO2

O2N

NHN CH2

C6H6N4O4

198.14

C7H6N4O4

210.15  

1  

3  ╛  
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̆ ╕ ҹ№ ҉ץ ̆ ҹGB/T 6682 ѿ Ȃ 

3.1 ‰ Ȃ 

3.2 2,4-ԋ ̆  Ó 99.0%Ȃ 

3.3 ҈ ̆ ̆  Ó 99.9%Ȃ 

3.4 (r20 =1.19 g/mL)Ȃ  

3.5 Ȃ 

3.6 ԋ ̂Na2HPO4Å12H2O Ȃ̃ 

3.7 ԋ ̂NaH2PO4Å2H2O Ȃ̃ 

3.8 Ә ̆ Ȃ 

3.9 ̆ Ȃ 

3.10 Ȃ 

3.11 2̆ 4-ԋ ̔ 2̆4-ԋ ̂3.2̃ 0.20 ğ ԍ Ҭ̆ⱴ

̂3.4̃ 40 mLᶏ ̂ ꜛ ̃̆ ⱴ ̂3.10̃ 60 mL̆ ̆ Ȃ 

3.12 [ĉ NaOH̃ = 1 mol/L]̔ ̂3.5̃ 10 ğ ⱴ ̆

⌠ 250 mL Ҭ̆ ̂3.10̃ ┴ ̆ ̆ Ȃ 

3.13 ‖ [ĉ PO4
3-

0̃.5 mol/L]̔ ԋ ̂NaH2PO4Å2H2Õ̂ 3.7̃ 2.28 

g ԋ ̂Na2HPO4Å12H2Õ̂ 3.6̃ 12.67 ğ ⱴ ̆ ⌠ 100 mL

Ҭ̆ⱴ ┴ ̆ ̆ Ȃ 

3.14 Ә ̔ Ә ̂3.8̃ 180 mL̆ Ҭ̆ⱴ 20 mL̆ ̆ Ȃ 

3.15 ‰Ữ ̔ ‰ ̂3.1̃ ̆ 10 mL Ҭ̆ⱴӘ

̂3.14̃ ┴ ̆ ̆ ҹ 1.04 mg/mL ‰Ữ Ȃ 

4 ᴀ  

̆ת 4.1 Ȃ 

4.2 Ȃ 

 Ȃת 4.3

4.4 Ȃ 

4.5 Ȃ 

5 ⅎ  

5.1 ‰ ↓ └  

‰Ữ ̂3.15̃ ̆ ñ 1ò└ ‰ ↓ Ȃ 

1 ‼ ∆ ┼
1Є

 

ᵬ  ∆  ᵣ  ᵣ  ‰ ↓  

Ữ  10.4 mg/mL 1 mL 10 mL 1.04 mg/mL 

‰ 1 1.04 mg/mL 2.5 mL 10 mL 260 ɛg/mL 

‰ 2 1.04 mg/mL 2 mL 10 mL 208 ɛg/mL 

‰ 3 1.04 mg/mL 1 mL 10 mL 104 ɛg/mL 

‰ 4 104 ɛg/mL 5 mL 10 mL 52.0 ɛg/mL 
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ᵬ  ∆  ᵣ  ᵣ  ‰ ↓  

‰ 5 104 ɛg/mL 1 mL 10 mL 10.4 ɛg/mL 

‰ 6 10.4 ɛg/mL 5 mL 10 mL 5.2 ɛg/mL 

1ЄЕ ‰Ữ ∆ ץ ‰ Ȃ  

5.2  

0.2 ĝ ⌠ 0.0001 g̃̆ ΐ ┴ Ҭ̆ⱴӘ ̂3.14̃ 2 mL̆

2 min̆ ᶏ ̆ ̂5000 rpm̃  5 min̆ ҉ 1 mL 5 mL Ҭ̆

ⱴ 2 mL̆ 30 s̆ ̂5000 rpm̃ 5 min̆ ҉ 1 mL 10 mL

Ҭ̆ⱴ 2̆4-ԋ ̂3.11̃ 0.4 mL̆ 1 min̆ 2 min̆ ⱴ

‖ ̂3.13̃ 0.4 mL̆ Ῥⱴ ̂3.12̃ 1.9 mL Ҭ ̆ 10 s̆ ⱴ 4 mL 

҈ ̂3.3̃ ̆ 3 min̆ ̂5000 rpm̃  10 min̆ ҈ 1 mL

Ҭ̆ ̂5000 rpm̃ 10 min̆ ҈ ̆ᵬҹ ̆ Ȃ 

5.3 ᴆ 

̔C18 ̂250mm×4.6mm×5mm̃̆ ̕ 

ꜚ ̔ + ̂60+40̃̕ 

̔1.0 mL/min̕  

̔355 nm̕  

̔25 Ņ̕ 

̔10 µLȂ 

5.4  

ñ5.3òᴆҊ̆ ‰ ↓ 1 mL 5 mL Ҭ ⱴ̆ 2 mL̆

30 s̆ ̂5000 rpm̃  5 min̆ ҉ 1 mL 10 mL Ҭ̆ⱴ

2̆4-ԋ ̂3.11̃ 0.4 mL̆ 1 min̆ 2 min̆ ⱴ ‖ ̂3.13̃

0.4 mL̆ Ῥⱴ ̂3.12̃ 1.9 mL Ҭ ̆ 10 s̆ ⱴ῀ 4 mL҈

̂3.3̃ ̆ 3 min̆ ̂5000 rpm̃ 10 min̆ ҈ 1 mL Ҭ̆

̂5000 rpm̃ 10 min̆ ҈ ̆ᵬҹ ‰ Ȃ №≢ ̆

ץ̆ ‰ ↓ ҹ ̆ 2̆4-ԋ ҹ

̆ └ ‰ Ȃ 

ñ5.2òҊ ̆ ̆ 2̆4-ԋ

׆̆ ‰ ⌠ Ҭ Ȃ ñ6ò Ҭ

Ȃ 

6 ⅎ  

6.1  

w= 
ɟĬV 

×100 
m×1000 

Ҭ̔wðð Ҭ ̆%̕ 

m ðð ̆g̕ 

r ðð׆ ‰ ⌠ ̆mg /mL̕  

 V ðð ᵣ ̆ ҹ 2 mLȂ 

ᴆҊ ң ṿҌ ṿ 10%Ȃ 
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6.2  

ҹ 99.9%ĺ104%̆ ‰Ẓ ԍ 7%̂n=6̃ Ȃ 

7  

RT: 0.00 - 24.99

0 2 4 6 8 10 12 14 16 18 20 22 24

Time (min)

0

50000

100000

150000

200000

250000

300000

350000

400000

450000

500000

550000

600000

650000

700000

750000

800000

850000

900000

950000

u
A

U

7.30

16.74

9.47 10.694.752.72 12.576.67 15.09 17.94 20.72 22.36 23.651.66

NL:
9.70E5

Channel A  
UV 
100319008

 

2 ‼  

̂2̆4-ԋ ̃̂ 16.74 miñ  
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4.7 12 ⅎ 

Chloromethyl Isothiazolinone and Other 11 kinds of Components 

 

1   

ԅ Ҭ 12 № Ȃ 

ԍ Ҭ 12 № Ȃ 

12 №ҹ ╕̆ ȁ2- -2- Ҙ -1,3-ԋ ȁ

ȁ ȁ Ә ȁ4- ȁ ȁ4- Ә ȁ4-

Ҙ ȁ4- Ҙ ȁ4- Ҁ 4- Ҁ Ȃ 

 

2   

Ҭ 12 № ̆ №ת ̆ Ḡ

ᾣ ̆ ץ̆ ‰ Ȃ 

№ ₮ ȁ Ҋ ҹ 1g ₮ ᵞ

1Ȃ 

1  ⅎ ₴ ɻ Ґ ɻ ₴ ᵤ  

№  

 

2- -2-

Ҙ

-1,3-

ԋ   

 

 

Ә  

4-

 

 

4-

Ә  

4-

Ҙ

 

4-

Ҙ  

4-

Ҁ

 

4-

Ҁ  

₮ (mg) 0.002 0.15 0.002 0.1 0.1 0.002 0.05 0.005 0.005 0.005 0.015 0.015 

Ҋ

(mg) 
0.007 0.5 0.007 0.34 0.34 0.007 0.17 0.017 0.017 0.017 0.05 0.05 

₮

(mg/g) 
4 300 4 200 200 4 100 10 10 10 30 30 

(mg/g) 
13 1000 13 667 667 13 340 34 34 34 100 100 

3  ╛  

̆ ╕ ҹ№ ҉ץ ̆ ҹ GB/T 6682 ѿ Ȃ 

3.1  ̆ Ȃ 

3.2  ԋ ̆ᴨ Ȃ 

3.3  Ә ̆ Ȃ 

3.4  Έ ҈ ̆ᴨ Ȃ 

3.5  ‰Ữ ̔ № ‰ ̆ ̂3.1̃ ̆ 100mL

Ҭ̆ ┴ Ȃ└ ‰Ữ ̆ 2Ȃ 



420 

 

 

 

2  ⅎỴ ‼ ∆  

‰  

 

2- -2-

Ҙ

-1,3-

ԋ  
 

 

 

Ә  

4-

 

 

4-

Ә  

4-

Ҙ

 

4-

Ҙ  

4-

Ҁ

 

4-

Ҁ  

Ữ

(g/L) 
25.0 25.0 25.0 25.0 10.0 1.0 10.0 1.0 1.0 1.0 2.5 2.5 

‰ ↓

(mg/L) 

250 250 250 250 100 10 100 10 10 10 25 25 

500 500 500 500 250 20 250 20 20 20 50 50 

1000 1000 1000 1000 500 50 500 50 50 50 100 100 

4  ᴀ  

ԋ̆ת  4.1 ↓ Ȃ 

4.2  Ȃ 

4.3  Ȃ 

4.4  Ȃ 

4.5  pH Ȃ 

5  ⅎ  

5.1  ‰ ↓ └  

‰Ữ ̂3.5̃ ̆ⱴ ̂3.1̃ └ ‰ ↓ ̆ 2Ȃ 

5.2  

    1ĝ ⌠ 0.001g̃ ԍΐ Ҭ̂ ̆ Ә

╕̃̆ ⱴ ̂3.1̃ 10mL̆ ̆ 15min̆ Ȃ 0.45mm ̆

ᵬҹ Ȃ 

5.3  ᴆ 

    ̔C18 ̂250mm×4.6mm×10mm̃̆ ̕ 

ꜚ 0̔.05mol/L ԋ ̅ ̅Ә ̂50̅ 35̅ 15̃ ̆ⱴ Έ ҈

ҹ 0.002mol/L̆ pH 3.5̕  

̔1.5mL/min̕  

̔ 280nm ῒ̆ז №  

254nm ̕ 

̔ ̕ 

̔5mLȂ 

 5.4  

ñ5.3òᴆҊ̆ ‰ ↓ ̂5.1̃ №≢ ̆ ץ̆ ‰

↓ ҹ ̆ ҹ ̆ └ ‰ Ȃ 

ñ5.2òҊ ̆ Ḡץ̆ ᾣ ̆
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̆ ‰ ⌠ Ҭ № Ȃ ñ6ò Ҭ № Ȃ 

 

 

6  ⅎ  

w= 
r×V   

m 

Ҭ̔wðð Ҭ 12 № № ̆mg/g̕  

mðð ̆gȂ 

          rðð׆ ‰ ҉ ⌠ № ̆mg/L̕ 

          Vðð ᵣ ̆mL̕ 

 7   

 

1 ‼ Ѓ Е254nmЄ 

1̔ ̂2.110miñ̕2̔2- -2- Ҙ -1,3-ԋ ̂2.587miñ̕ 

3̔ ̂2.933 miñ̕4̔ ̂3.672miñ̕5̔ Ә ̂4.296miñ̕ 

6̔4- ̂4.919miñ̕7̔ (5.548 min)̕   

8̔4- Ә (7.843 min)̕ 9̔4- Ҙ ̂12.745 miñ̕ 

10̔ 4- Ҙ ̂14.483 miñ̕11̔  4- Ҁ (26.737 miñ̕ 

12̔ 4- Ҁ ̂28.816 miñ  
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2 ‼ Ѓ Е280nmЄ 

1̔ ̂2.110 miñ̕2̔2- -2- Ҙ -1,3-ԋ ̂2.587miñ ̕ 

3̔ ̂2.933 miñ̕4̔ ̂3.672miñ̕5̔ Ә ̂4.296miñ̕ 

6̔4- ̂4.919miñ̕7̔ ̂5.548miñ̕ 

8̔4- Ә ̂7.843miñ̕9̔4- Ҙ ̂12.745miñ̕ 

10̔ 4- Ҙ ̂14.483miñ̕11̔ 4- Ҁ ̂26.737miñ̕ 

12̔ 4- Ҁ ̂28.816miñ  
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4.8  

Chlorphenesin 

1  

ԅ Ҭ Ȃ 

ԍ ȁ Ӳ Ҭ Ȃ 

2   

280nm ץ̆ ̅ (55̅ 45) Ҭ ̆

№ת ̆ Ḡ ᾣ ̆ ץ̆ ‰ Ȃ 

₮ ҹ 3nğ Ҋ ҹ 10ng̕ ҹ 0.5g ̆ ₮ ҹ

6mg/ğ ᵞ ҹ 20mg/gȂ 

3  ╛  

̆ ╕ ҹ№ ҉ץ ̆ ҹ GB/T 6682 ѿ Ȃ 

3.1  ̆ ̆ 99.5%Ȃ 

3.2  ̆ Ȃ 

3.3  ‰Ữ Ň̔ 0.05ĝ ⌠ 0.0001g̃ ԍ Ҭ̆ⱴ῀ ̆

50mL Ҭ̆ ┴ ̆ ̆ ҹ 1000mg/L ‰

Ȃ 

3.4  ‰Ữ ň̔ ‰Ữ 1̂ 3.3̃ 5.00mL 100mL Ҭ̆ⱴ

┴ ̆ ̆ ҹ 50mg/L ‰ Ȃ 

4  ᴀ  

ԋ̆ת  4.1 ↓ Ȃ 

4.2  Ȃ 

4.3  Ȃ 

4.4  Ȃ 

5  ⅎ  

5.1  ‰ ↓ └  

‰Ữ Ň̂ 3.3̃ ‰Ữ ň̂ 3.4̃ ̆ └ ҹ 1 mg/Lȁ5 mg/Lȁ

10mg/Lȁ50 mg/Lȁ100 mg/Lȁ250 mg/L 500 mg/L ‰ ↓ Ȃ 

5.2  

0.5ĝ ⌠ 0.001g̃ ԍ 10mLΐ Ҭ̆ⱴ῀ ꜚ ̆

1min̆ ⱴ ꜚ ┴ ̆ 30min̆ 5000rpm 5minȂ

0.45mm ̆ ᵬҹ Ȃ  

5.3  ᴆ 

    ̔ C18 ̂250mm×4.6mm×5mm̃̆ ̕ 
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    ꜚ ̔ + (55+45)̕  

    ̔1.0mL/min̕  

̔280nm̕  

̔25Ņ̕ 

̔10mLȂ 

5.4  

ñ5.3òᴆҊ̆ ‰ ↓ ̂5.1̃ ̆ № ̆

ץ ‰ ↓ ҹ ̆ ҹ ̆ └ ‰ Ȃ 

ñ5.2òҊ ̆ № ̆ Ḡ ᾣ

̆ ̆ ‰ ⌠ Ҭ Ȃ ñ6ò Ҭ

Ȃ 

6  ⅎ  

6.1  

ɤ= 
D ³ r ³ V 

×10
-4
 

m 

Ҭ̔ɤðð Ҭ № ̆%̕ 

m ðð ̆g̕ 

r ðð ׆ ‰ ⌠ ̆mg/L̕ 

V ðð ᵣ ̆mL̕ 

D ðð Ṑ ̂Ҍ ↕ 1 Ȃ̃ 

ᴆҊ ң ṿҌ ṿ 10%Ȃ 

6.2  

ҹ 85%ĺ105%̆ ‰Ẓ ҹ 0.2%ĺ2.2%Ȃ 

7   

 

1  ‼  

(7.116min) 

min0 2 4 6 8

mAU

0

10

20

30

40

50

60

70

80

 DAD1 E, Sig=280,16 Ref=360,100 (C:\CHEM32\1\DATA\LBGM120409\LBGM120409 2012-04-09 14-20-42\LBGM000002.D)

 7
.1

1
6
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4.9 Ҏ  

Triclocarban 

1   

ԅ Ҭ҈ Ȃ 

ԍ ȁ Ӳ ȁ ᵣ Ҭ҈ Ȃ 

2   

̆ №ת ̆ ̆ Ḡ ̆

ץ̆ ‰ Ȃ 

҈ ₮ ҹ 0.0005µğ Ҋ ҹ 0.001mg̕ ҹ 0.25 g ̆

₮ ҹ 4.5mg/ğ ᵞ ҹ 7.5mg/gȂ 

3  ╛  

̆ ╕ ҹ№ ҉ץ ̆ ҹ GB/T 6682 ѿ Ȃ 

3.1 ҈ ̆ ̘99.0%Ȃ 

3.2 Ҙ ̆ Ȃ 

3.3 ̆ Ȃ 

3.4 ‰Ữ ̔ ҈ 0.025 ĝ ⌠ 0.0001 g̃ ԍ 50 mL Ҭ̆ⱴ῀

̂3.3̃ 50 mL̆ ҹ 0.5 mg/mL ҈ ‰Ữ Ȃ 

4  ᴀ  

̆ת 4.1 Ȃ 

4.2 Ȃ 

4.3 Ȃ 

4.4 Ȃ 

5  ⅎ  

5.1 ‰ ↓ └  

1 ᵬ̆№≢ ѿ ᵣ ҈ ‰Ữ ̂3.4̃ ‰ ԍ

10mL Ҭ̆ץ ̂3.3̃ ┴ ̆ ҈ ‰ ↓ Ȃ 

1 Ҏ ‼ ∆ ┼ 

 ᵬ  ‰  ᵣ  ᵣ  ‰  

1 Ữ  0.5mg/mL 2.4mL 10mL 120µg/mL 

2 Ữ  0.5mg/mL 2mL 10mL 100µg/mL 

3 ‰  100µg/mL 2mL 10mL 20µg/mL 

4 ‰  20µg/mL 2.5mL 10mL 5µg/mL 

5 ‰  5µg/mL 2mL 10mL 1µg/mL 

 

5.2  

5.2.1 Ӳ  

0.25ĝ ⌠ 0.0001 g̃̆ ԍ 25mLΐ Ҭ̆ⱴ῀ ̂3.3̃ 20mL̆

http://www.iciba.com/triclocarban
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60s̆ № ̆ 15 min̆ ‛ ⌠ ̆ ̂3.3̃ 25mL┴ ̆

̆ 0.45mm ̆ ̆Ḡ ԍ 2mL Ҭ

ᵬҹ ̆ Ȃ 

5.2.2 ᵣ  

Ҭ׆     ℗ ̆⌂ ̂ ̃̆ 0.25ĝ ⌠ 0.0001g̃̆ ԍ 25mL

ΐ Ҭ̆ⱴ῀Ҙ ̂3.2̃ 5mL̆ 60s̆ № ̆ 15 min̆ Ῥⱴ῀

̂3.3̃ 15mL̆ 15 min̆ ‛ ⌠ ̆ ̂3.3̃ 25mL┴ ̆

̆ 0.45mm ̆ ̆Ḡ ԍ 2mL Ҭᵬҹ

̆ Ȃ 

5.3 ᴆ 

̔C18 ̂250mm×4.6mm×5mm̃̆ ̕ 

ꜚ ̔ + ̂88+12̃̕ 

̔1.0mL/min̕  

̔281nm̕  

̔25 Ņ̕ 

̔20 mLȂ 

5.4  

ñ5.3òᴆҊ̆ ҈ ‰ ↓ ̂5.1̃ №≢ ̆ № ץ̆

‰ ↓ ҹ ̆ ҹ ̆ └ ‰ Ȃ 

ñ5.2òҊ ̆ Ḡ ̆ ̆ ‰ ⌠

Ҭ҈ Ȃ ñ6ò Ҭ҈ Ȃ 

6  ⅎ  

6.1  

w = 
DĬɟĬV 

×100% 
m×10

6
 

Ҭ̔ ɤ ðð Ҭ҈ ̆ %̕ 

     D ðð Ṑ ̂Ҍ ↕ҹ 1̃̕  

     r ðð ׆ ‰ ⌠҈ ̆mg/mL̕ 

     Vðð ᵣ ̆mL̕ 

     m ðð ̆gȂ 

ᴆҊ ң ṿҌ ṿ 10%Ȃ 

6.2  

ҹ 91%ĺ106%̆ ‰Ẓ ԍ 3%Ȃ 

7   

7
.3

0
0

' 
 

-40

0

40

80

120

160

200

240

280

320

360

mV

0.9 1.8 2.7 3.6 4.5 5.4 6.3 7.2 8.1 9 min  

1 ‼  

҈ ̂7.3 miñ  
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4.10 Ӟ  

Sorbic acid and Dehydroacetic 

1  

ԅ Ҭ Ә Ȃ 

ԍ Ӳ ȁ ₀ Ҭ ȁ Ә ῒ

Ȃ 

2  

̆ №ת ԋ̆ ↓ ̆ Ḡ

ᾣ ̆ ץ̆ ‰ Ȃ 

Ә ₮ ҹ 6 nğ Ҋ ҹ 15 nğ ҹ 0.2 g

̆ ₮ ҹ 0.006 %̆ ᵞ ҹ 0.015 %Ȃ 

3 ╛  

̆ ╕ ҹ№ ҉ץ ̆ ҹ GB/T 6682 ѿ Ȃ 

3.1 ̆ Ó 99 %Ȃ 

3.2 Ә ̆ Ó 99 %Ȃ 

3.3 Ȃ 

3.4 Ȃ 

3.5 Ә ̆ Ȃ 

3.6 ̔ ̂3.4̃ 1 mLⱴ 1000 mLȂ 

3.7 ‰Ữ ̔ ̂3.1̃ Ә ̂3.2̃ ‰ 0.03 ĝ ⌠ 0.0001 

g̃ԍ 50 mL Ҭ̆ ̂3.3̃ ┴ Ȃ 5ŅҊ ᾣ Ḡ 5 Ȃ 

4 ᴀ  

ԋ̆ת 4.1 ↓ Ȃ 

4.2 Ȃ 

4.3 Ȃ 

4.4 Ȃ 

4.5 Ȃ 

5 ⅎ  

5.1 ‰ ↓ └  

‰Ữ ̂3.7̃̆ №≢ ̂3.3̃ └ Ә ҹ

6.0µg/mLȁ12.0µg/mLȁ24.0µg/mLȁ60.0µg/mLȁ150.0 µg/mL ‰ ↓ Ȃ 

5.2  

0.2 ĝ ⌠ 0.0001g̃ ԍ 10mLΐ Ҭ ⱴ̆῀ ̂3.3̃ ┴ ̆

30 s̆ 20 min̆ ץ 10000 r/min 5 minȂ ҉ 0.45 ɛm
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̆ ᵬҹ Ȃ 

5.3 ᴆ 

̔C18 ̂250mm×4.6mm×5mm̃̆ ̕ 

ꜚ ̔Ә ̂3.5̃ + ̂3.6̃ =25+ 75̕  

̔1.0 mL/min̕  

̔290 nm̕  

̔30 Ņ̕ 

̔5 µLȂ 

5.4  

ñ5.3òᴆҊ̆ ‰ ↓ ̂5.1̃ №≢ ̆ № Ȃ

ץ ‰ ↓ ҹ ̆ ҹ ̆ └ ‰ Ȃ 

ñ5.2òҊ ̆ Ḡ ᾣ ̆ ̆ ‰

⌠ Ҭ Ә ̆ ñ6ò Ҭ Ә ῒ

Ȃ 

6 ⅎ  

6.1  

ɤ= 
ɟ×V 

×100% 
m×10

6
 

Ҭ̔ɤðð Ҭ Ә ῒ № ץ̂ ȁ Ә ̃̆ %  ̕

mðð ̆g̕ 

ɟðð׆ ‰ ⌠ № ץ̂ ȁ Ә ̃̆ µg/mL̕ 

   Vðð ᵣ ̆mLȂ    

ᴆҊ ң ṿҌ ṿ 10 %Ȃ 

6.2  

ҹ 92.4%ĺ99.5%̆ ‰Ẓ ԍ 1.4%̂ n=6̃ ̕ Ә

ҹ 90.9%ĺ99.5%̆ ‰Ẓ ԍ 1.7%̂ n=6̃ Ȃ 

7  

 

1 ‼  

1: ̂7.748 miñ̆2: Ә ̂11.122 miñ  

 Ә
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4.11 5 ⅎ 

Salicylic acid and other 4 kinds of components 

1   

ԅ Ҭ 5 № Ȃ 

ԍ Ҭ 5 № Ȃ 

5 №ҹ ȁ ȁ ȁ ᾥ Ә Ȃ 

2   

    ̆ № ̆ԋ ↓ ̆ Ḡ ᾣ

̆ ץ̆ ‰ Ȃ 

5 № ₮ ȁ Ҋ 0.5g ₮ ᵞ

1Ȃ 

1  5 ⅎ ₴ ɻ Ґ ɻ ₴ ᵤ
 

№      
ᾥ Ә

 

₮  ̂ng̃  3 12 4 3 5 

Ҋ  ̂ng̃  10 40 15 10 20 

₮  ̂%̃ 0.006 0.02 0.008 0.006 0.01 

ᵞ ̂%̃ 0.02 0.08 0.03 0.02 0.04 

Е҉ץ ᶏ ԋ ↓ ̆ ҹ 230nm Ȃ 

3  ╛  

̆ ╕ ҹ№ ҉ץ ̆ ҹ GB/T 6682 ѿ Ȃ 

3.1  ̆ Ó99%Ȃ 

3.2  ̆ Ó96%Ȃ 

3.3  ̆ Ó99%Ȃ 

3.4  ̆ Ó99%Ȃ 

3.5  ᾥ Ә ̆ Ó99%Ȃ 

3.6  ̆ Ȃ 

3.7  Ә ̆ Ȃ 

3.8  ̆ =1.685̆ ɤ̂ H3PO4̃=85%̆ ᴨ Ȃ 

3.9  ԋ Ȃ 

3.10  Әԋ Ә ԋ Ȃ 

3.11  ‰Ữ ̔ ̂3.1̃ ȁ ̂3.2̃ ȁ ̂3.3̃ ȁ ̂3.4̃

ᾥ Ә ̂3.5̃ ̂ ⌠ 0.0001g̃̆ⱴ 85mL Ә ̅ ̂95̅ 5̃

̆ ̆ ῃ 100mL Ҭ̆ ̆ 2

‰Ữ ̂ Ḡ 1 Ȃ̃ 
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2  5 ⅎ ‼Ỵ ‼ ∆  

№      ᾥ Ә  

‰Ữ

̂mg/L̃ 
400 200 400 400 500 

‰ ↓

̂mg/L̃ 

40 20 40 40 50 

80 40 80 80 100 

160 80 160 160 200 

320 160 320 320 400 

400 200 400 400 500 

4  ᴀ  

ԋ̆ת  4.1 ↓ Ȃ 

4.2  Ȃ 

4.3  pH Ȃ 

4.4  Ȃ 

4.5  Ȃ 

5   

5.1  ‰ ↓ └  

‰Ữ ̂3.6̃ ̆№≢ Ә ̅ ̂95̅ 5̃ 2

‰ ↓ Ȃ 

5.2   

0.5ĝ ⌠ 0.001g̃ ԍ 50mLΐ Ҭ̆ⱴ῀Ә ̅ ̂95̅ 5̃

┴ ̆ ̆ 30min̆ ₮ ‛ Ȃ 5000rpm

5minȂ 0.45mm ̆ ᵬҹ Ȃ ̂3.3̃

Ȃ 

5.3  ᴆ 

    ̔C18 ̂150mm×4.6mm×5mm̃̆ ̕ 

    ꜚ ̔Ә + +10mmol/L ԋ  [ ⱴӘԋ Ә ԋ c

̂Na2EDTÃ=0.5mmol/L̆ pH 4.0]̂ 50+10+40̃̕ 

ԋ̔ ↓ ̆ ҹ 230nm̕ ᾥ Ә

300nm̕ 340nm̕  

̔1.0mL/min̕  

̔25Ņ̕ 

̔5mLȂ 

5.4  

ñ5.3òᴆҊ̆ ‰ ↓ ̂5.1̃ №≢ ̆ № ץ̆ ‰

↓ ҹ ̆ ҹ ̆ └ № ‰ Ȃ 

ñ5.2òҊ ̆ Ḡ ᾣ ̆ ̆

‰ ⌠ Ҭ № Ȃ ñ6ò Ҭ № Ȃ 

̔ ԍ ̆ ᾥ Ә ҹ 300nm̆

ҹ 340nmȂ 
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6  ⅎ  

6.1  

ɤ= 
D ³ r ³ V 

×10
-4
 

m 

Ҭ̔ɤðð Ҭ 5 № № ̆%̕ 

r ðð ׆ ‰ ⌠ № ̆mg/L̕ 

V ðð ᵣ ̆mL̕ 

m ðð ̆g̕ 

D ðð Ṑ ̂Ҍ ↕ 1 Ȃ̃ 

ᴆҊ ң ṿҌ ṿ 10%Ȃ 

6.2  

ҹ 88%ð110%̆ ‰Ẓ ҹ 0.2%ð3.8%Ȃ 

7   

 

1  Ғ Ґ ‼  

1: ̕2: ̕3: ̕ 

4: ̕5: ᾥ Ә  

min 0 2 4 6 860 10 12110 14 16 

mAU 

0 

50 

100 

150 

200 

250 

300 
 80 

 1 
  

 2 

 3  5  4 

340nm 

min 0 2 4 6 8 10 12 14 16 

mAU 

0 
50 

100 
150 
200 
250 
300 

   10 

2 

  
3Time (min) 
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5 ╛  

5.1 15 ⅎ 

Phenylbenzimidazole Sulfonic Acid and Other 14 kinds of Components 

 

҅   -ԑ ∆  

 

1   

ԅ -ԋ ↓ Ҭ 15

№ Ȃ 

ԍ Ҭ 15 № Ȃ 

15 №ҹ ╕̆ ȁԋ -4 ԋ -5ȁ

ȁԋ -3ȁ ȁ4- ֒ ȁPABA Ә ȁҀ

ԋ ȁ ᾥ ȁ Ә ȁ Ә ȁ ̆

Ә ҈ ȁ֒ - ҈ Ҁ -Ә ҈ Ȃ 

2   

    15 № ̆ № ̆ԋ ↓

ȂץḠ ᾣ ̆ Ȃ 

№ ₮ ȁ ₮ ȁ Ҋ ᵞ 1Ȃ 

1   ₴ ɻ ₴ ɻ Ґ ᵤ  

 
╕  

₮  

̂ng̃  

₮  

̂%̃ 

Ҋ  

ng 

ᵞ  

̂%̃ 

1  2 0.02 7 0.07 

2 ԋ -4 ԋ -5 3 0.03 10 0.10 

3  2 0.02 7 0.07 

4 ԋ -3 3 0.03 10 0.10 

5  3 0.03 10 0.10 

6 4- ֒  2.5 0.025 8 0.08 

7 PABAӘ  3 0.03 10 0.10 

8 Ҁ ԋ  12 0.12 40 0.40 

9 ᾥ  5 0.05 17 0.17 

10 Ә  3 0.03 10 0.10 

11 Ә  20 0.20 67 0.67 

12  20 0.20 67 0.67 

13 Ә ҈  2 0.02 7 0.07 

14 ֒ - ҈ Ҁ  5 0.05 17 0.17 

15 -Ә ҈  5 0.05 17 0.17 
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3  ╛  

̆ ╕ ҹ№ ҉ץ ̆ ҹ GB/T 6682 ѿ Ȃ 

3.1  ̆ Ȃ 

3.2  ̆ Ȃ 

3.3  [ŵ HClO4̗̃70%ĺ72%]̆ ᴨ Ȃ 

3.4  ̔ ̂3.1̃ + ̂3.2̃ + + ̂3.3̃ ̂250+450+300+0.2̃Ȃ 

3.5  ‰Ữ ̔ ñ 2ò ╕ ̆№≢ Ҭ ╕ ⌠

100mL̆ ╕ ‰Ữ ̆ῒ ñ 2ò Ȃ 

3.6  ‰Ữ ̔ ╕ ‰Ữ 1.00mLԍ 100mL Ҭ̆

̂3.4̃ ┴ ̆└ ╕ ‰Ữ Ȃ ‰Ữ ╕

ñ 2òȂ 

3.7 ꜚ └̔ 

A̔ ̂3.1̃ Ȃ 

B̔ ̂3.2̃ Ȃ 

C̔ + ̂3.3̃ ̂300+0.2̃  

2  ‼Ỵ ‼Ỵ ┼ 

 
╕  

 

̂g̃ ╕[1]
 

Ữ

̂g/L  ̃

‰  

̂mg/L̃ 

1 
[2]

 0.300 3.4 3 30 

2 ԋ -4 ԋ -5 1.000 3.4 10 100 

3  0.300 3.4 3 30 

4 ԋ -3 1.000 3.4 10 100 

5  1.000 3.4 10 100 

6 4- ֒  0.600 3.4 6 60 

7 PABAӘ  1.000 3.4 10 100 

8 Ҁ ԋ  3.000 3.2 30 300 

9 ᾥ  1.450 3.2 14.5 100
[3]

 

10 Ә  1.000 3.2 10 100 

11 Ә  5.000 3.2 50 500 

12  5.000 3.2 50 500 

13 Ә ҈  0.500 3.2 5 50 

14 ֒ - ҈ Ҁ  1.000 3.2 10 100 

15 -Ә ҈  1.000 3.2 10 100 

̔[1] ╕ ף  ñ3╕ ò̕ [2]ⱴ῀ ╕╠̆ ᾢⱴ῀

ᶏ ̆Ῥ ╕ ̕[3] ҹ Ȃ 

4  ᴀ  

ԋ̆ת  4.1 ↓ Ȃ 

4.2  Ȃ 

4.3  Ȃ 

5  ⅎ  
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5.1 ‰ ↓ └  

‰Ữ ̂3.6̃ 0 mLȁ0.20 mLȁ1.00 mLȁ5.00 mLȁ10.0mLԍ 10mLΐ

Ҭ̆ ̂3.4̃ ┴ ̆ └ ‰ ↓ Ȃ 

5.2   

5.2.1  Ҍ ̂ ȁ ȁ ̃̔ 0.25ĝ ⌠ 0.0001g̃ ԍ

25mLΐ Ҭ̆ⱴ῀ ̂3.4̃ ̆ 25mL┴ ̆ ̆ 20ĺ30minȂ

1.00mL̆ Ῥ ̂3.4̃ 10.0mL̆ ̆ 0.45mm ̆

ᵬҹ Ȃ 

5.2.2  ̂ ȁ ̃̔ 0.25ĝ ⌠ 0.0001g̃ ԍ 25mLΐ

Ҭ ⱴ̆῀ ̂3.2̃ ̆ 25mL┴ ̆ ̆ 20ĺ30minȂ 1.00mL̆

Ῥ ̂3.2̃ 10.0mL̆ ̆ 0.45mm ̆ ᵬҹ

Ȃ 

5.3 ᴆ 

̔C18 ̂250mm×4.6mm×5mm̃̆ ̕ 

  ꜚ :  

̂miñ Â%̃ B̂%̃ Ĉ%̃ 

0.00 25 45 30 

13.00 25 45 30 

14.00 45 50 5 

20.00 45 50 5 

22.00 25 45 30 

̔1.0mL/min̕  

̔311nm̕ 

̔10mLȂ 

5.4  

ñ5.3òᴆҊ̆ ╕ ‰ ↓ ̂5.1̃ №≢ ̆ ץ̆

‰ ↓ ҹ ̆ ҹ ̆ └ ‰ Ȃ 

ñ5.2òҊ ̆ Ḡץ̆ ᾣ ̆

̆ ‰ ⌠ Ҭ № Ȃ ñ6ò Ҭ №

Ȃ 

6  ⅎ  

w= 
r³V³10

-4   

m   

   Ҭ̔ wðð Ҭ 15 № № ̆%̕ 

mðð ̆gȂ 

          rðð׆ ‰ ҉ ⌠ № ̆mg/L̕  

Vðð ᵣ ̆mL̕ 
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7   

1  ‼  

1̔ ̕2̔ԋ -4 ԋ -5̕3̔ ̕ 

4̔ԋ -3̕5̔ ̕6̔4- ֒ ̕ 

7̔PABAӘ ̕8̔Ҁ ԋ ̕9̔ ᾥ ̕ 

10̔ Ә ̕12ô̔ 12 № ᵣ̕ 

11̔ Ә ̕12̔ ̕13̔ Ә ҈ ̕ 

14̔ ֒ - ҈ Ҁ ̕15̔ -Ә ҈  

 

 

 

ԑ   -  

1  

ԅ - Ҭ 15

№ Ȃ 

ԍ Ҭ 15 № Ȃ 

15 №ҹ ╕̆ ȁԋ -4 ԋ -5ȁ

ȁԋ -3ȁ ȁ4- ֒ ȁPABA Ә ȁҀ

ԋ ȁ ᾥ ȁ Ә ȁ Ә ȁ ̆

Ә ҈ ȁ֒ - ҈ Ҁ -Ә ҈ Ȃ 

2  

№ ̆ № ̆ ȂץḠ ̆

Ȃ 

№ ₮ ȁ ₮ ȁ Ҋ ᵞ ѿ Ȃ 

3 ╛  

3.1  Ň̔ ̅ ̅ ̅ ̂250+450+300+0.2̃Ȃ 
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3.2  ň̔ ̅ ̅ ̅ ̂450+500+50+0.5̃Ȃ 

4 ᴀ  

̆ת  4.1 Ȃ 

4.2  Ȃ 

4.3  Ȃ 

5  ⅎ  

5.1 ‰ ↓ └  

ѿ Ȃ 

5.2  

ѿ Ȃ 

5.3 ᴆ 

̔C18 ̂250mm×4.6mm×5mm̃̆ ̕ 

ꜚ ̔ Ň̂3.1̃ ̆ ň̂3.2̃ ̕ 

̔1.0mL/min̕  

  ̔311nm̕  

̔10mLȂ 

5.4  

ñ5.3òᴆҊ̆ ‰ ↓ ̂5.1̃ №≢ ̆ ץ̆ ‰

↓ ҹ ̆ ҹ ̆ └ ‰ Ȃ 

ñ5.2òҊ ̆ Ḡץ̆ ̆ ̆

‰ ⌠ Ҭ № Ȃ ñ6ò Ҭ № Ȃ 

    ꜚ ᶏ Ň̂3.1̃ № ѿ ñ 1òҬ ñ1-12ò№Ȃ 

    ꜚ ᶏ ň̂3.2̃ № ѿ ñ 1òҬ ñ13-15ò№Ȃ 

6  ⅎ  

ѿ Ȃ 

 

7   
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2  ꜠ ҿ Ŕ ‼  

1̔ ̕2̔ԋ -4 ԋ -5̕3̔ ̕ 

4̔ԋ -3̕5̔ ̕6̔4- ֒ ̕ 

7̔PABAӘ ̕8̔Ҁ ԋ ̕ 

9̔ ᾥ ̕10̔ Ә ̕12ô̔ 12 № ᵣ̕ 

11̔ Ә ̕12̔  

 

 

 

3  ꜠ ҿ ŕ ‼  

1̔Ә ҈ ̂5.427miñ̕ 

2̔֒ - ҈ Ҁ (6.727min)̕  

3̔ -Ә ҈ (8.887min) 
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5.2 ԑ -2  

Denzophenone 

1   

ԅ Ҭԋ -2 Ȃ 

ԍ ȁ Ӳ Ҭԋ -2 Ȃ  

2   

̆ №ת ̆ ̆ Ḡ ̆

ץ̆ ‰ Ȃ 

    ԋ -2 ₮ ҹ 1.5 µğ Ҋ ҹ 5 µg̕ ҹ 0.1 g ̆ ₮

ҹ 0.03%̆ ᵞ ҹ 0.1%Ȃ 

3  ╛  

̆ ╕ ҹ№ ҉ץ ̆ ҹ GB/T 6682 ѿ Ȃ 

3.1  Ә ̆ Ȃ 

3.2  ԋ -2̆ ů97%Ȃ 

3.3  ‰Ữ ̔ ԋ -2 0.1 ĝ ⌠ 0.0001g̃ ԍ 100 mL Ҭ̆ Ә

┴ ̆ ̆ ҹ 1000 µg/mL ‰Ữ ̂1̃̆ 5 mL̆ 50 mL

Ҭ̆ Ә ┴ ̆ ̆ 100 µg/mL ‰Ữ ̂2 Ȃ̃ 

4  ᴀ  

̔ת  4.1 Ȃ 

4.2  Ȃ 

4.3  Ȃ 

4.4  Ȃ 

5  ⅎ  

5.1  ‰ ↓ └  

Ә ̂3.1̃ ‰Ữ ̂3.3̃ Ҋ └ԋ -2 ҹ 1 µg/mLȁ2 µg/mLȁ

4 µg/mLȁ8 µg/mLȁ20 µg/mLȁ100 µg/mLȁ150 µg/mL ‰ ↓ Ȃ 

1ԑ - 2 ‼ ∆ ┼ 

 Ữ  
 

µg/mL  

ᵣ  

mL 

ᵣ  

mL 

‰  

µg/mL  

1 Ữ 1 1000 7.5 50 150 

2 Ữ 1 1000 5.0 50 100 

3 Ữ 1 1000 1.0 50 20 

4 Ữ 2 100 8.0 100 8 

5 Ữ 2 100 4.0 100 4 



439 

 

 Ữ  
 

µg/mL  

ᵣ  

mL 

ᵣ  

mL 

‰  

µg/mL  

6 Ữ 2 100 2.0 100 2 

7 Ữ 2 100 1.0 100 1 

5.2   

0.1ĝ ⌠ 0.0001 g̃ ԍ 50mLΐ Ҭ ⱴ̆Ә + ̂90+10̃ 45mL̆

30min̕ ‛ ̆ Ә + ̂90+10̃ ⱴ ┴ ̆ 4̆500rpm 30minȂ

҉ ᵬҹ Ȃ 

5.3  ᴆ 

̔C18 ̂250mm×4.6mm×5mm̃̆ ̕ 

ꜚ ̔ 

/min V̂Ә ̃/% V̂ ̃/% 

0.00 

3.00 

13.00 

29.00 

38.00 

40 

40 

100 

100 

40 

60 

60 

0 

0 

60 

̔1.0mL/min̕  

̔335nm̕  

̔30Ņ̕     

ᵣ ̔10ɛLȂ 

5.4   

5.3 ᴆҊ̆ ԋ -2 ‰ ↓ ̂5.1̃ №≢ ̆ № ץ̆

‰ ↓ ҹ ̆ ҹ ̆ └ ‰ Ȃ 

ñ5.2òҊ ̆ Ḡ ̆ ̆ ‰ ⌠

Ҭԋ -2 Ȃ ñ6ò Ҭԋ -2 Ȃ 

6  ⅎ  

6.1  

w= 
ɟĬV 

×100% 
m×10

6
 

Ҭ̔w ðð Ҭԋ -2 ̆%̕ 

ɟ ðð ׆ ‰ ⌠ԋ -2 ̆µg/mL̕ 

V ðð ᵣ ̆mL̕ 

m ðð ̆gȂ 

ᴆҊ ң ṿҌ ṿ 10%Ȃ 

6.2  

ҹ 92.5%ĺ108%̆ ‰Ẓ ԍ 7%̂n=6̃ Ȃ 

 

 

 

 

 

 



440 

 

 

7   

min0 5 10 15 20 25 30 35 40 45

mAU

0

5

10

15

20

25

30

35

40

 DAD1 A, Sig=335,4 Ref=360,100 (JIANGTONG\BP 2010-09-07 22-59-06\044-0501.D)

 6.3
00

 

1 ‼  

ԋ -2̂6.300miñ  
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5.3 ԑ  

Titanium dioxide 

1   

ԅ№ᾣᾣ Ҭ ԋץ̂ ̃ Ȃ 

ԍ ȁӲȁ Ҭ ԋץ̂ ̃ Ȃ  

Ҍ ԍ Ҭ ԋ ῒז Ȃ 

2   

̆ᶏ ץ ԍ Ҭ̆ⱴ῀ ̆

Ҋ Ҭ ҍԋ ̆ №ᾣᾣ 388nm ̆

ץ ‰ Ȃ 

ԋ ₮ ҹ 0.068 µg/mL̆ Ҋ ҹ 0.2 µg/mL̕ ҹ 0.1g ̆

₮ ҹ 0.0068 %̆ ᵞ ҹ 0.02 %Ȃ 

3  ╛  

̆ ╕ ҹ№ ҉ץ ̆ ҹ GB/T 6682 ѿ Ȃ 

3.1  Ȃ 

3.2  ̂r20 =1.84 g/mL̃Ȃ 

3.3  ̂r20 =1.19 g/mL̃Ȃ 

3.4  ԋ ̆ >97%Ȃ 

3.5  ̔ ᵣ Ȃ 

3.6  ᾝ ‰ ̂100µg/mL Ȃ̃ 

3.7  ̂1+9̃ ̔ ̂3.2̃ 10mL̆ ⱴ῀⌠90mL Ҭ̆ Ȃ 

3.8  ԋ ̔ 8gԋ ̂3.4̃ ̆ⱴ῀10mL ̂3.3̃ ̆ⱴ

100mL̆ ̆ Ȃ 

3.9  ̂100g/L̃ ̔ 10g ̂3.1̃ ̆ⱴ 100mL̆ ̆

Ȃ 

4  ᴀ  

4.1  №ᾣᾣ Ȃ 

4.2  Ȃ 

4.3  Ȃ  

4.4  Ȃ 

4.5  50mL Ȃ 

5  ⅎ  

5.1  ‰ ↓ └  

    5mL ̂3.3̃ ԍ 100mL Ҭ̆ 100µg/mL ᾝ ‰
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̂3.6̃ 0 mLȁ0.1 mLȁ0.2 mLȁ0.5 mLȁ1.0 mLȁ2.0 mLȁ3.0mL̆ №≢ ԍ 100mL

ҬȂ ⱴ῀ 10mL ̂3.9̃ ̆ ⱴ ̆ ԍ Ҋ 5minȂ ⱴ῀

10mL ԋ ̂3.8̃ ̆ ┴ ̆ ̆ 45min̆ ‰

↓ Ҭ ᶭ ҹ 0µg/mLȁ0.1µg/mLȁ0.2µg/mLȁ0.5µg/mLȁ1.0µg/mLȁ2.0µg/mLȁ

3.0µg/mLȂ 

5.2   

0.1g( ⌠ 0.0001g) ԍ 50mL Ҭ̆ Ạ ╕ ̆ ҉

ῃ ̆ Ҭ̆ 800Ņ ̆ 2h̆ ₮̆

Ҭ̆ ‛ Ȃ ⱴ῀ 1.8g ̂3.5̃ ̆ᶏӊ ῃ Ȃ

ⱴ ̆ 550
o
C Ҭ 10min̆ ₮ ‛Ȃ 30mL ̂1+9̃̂3.7̃

Ҭ̆ ⱴ ̆ ҉ Ҭ ҉ Ҋ̆ ῀ Ȃ

҉ 100mL ҬȂ 

҉ Ҭ ⱴ 5mL ̂3.2̃ ̆ⱴ ▼ 2mL-3mL Ҋ̆҉

₮̆ ῀ ȂῬ 10mL ̂1+9̃ ̂3.7̃ №҈ ̆ ⱴ №

̆ ҉ ѿ ҬȂ 10mL ̆ ῀ Ȃ

‛ ̆ ┴ ̆ ̆ᵬҹ ̆ Ȃ 

5mL ̂3.3̃ ԍ 100mL Ҭ̆ ҉ ԍ ѿ

Ҭ̆ ⱴ῀ 10mL ̂3.9̃ ̆ ⱴ ̆ ԍ Ҋ 5minȂ ⱴ῀

10mLԋ ̂3.8̃ ̆ ┴ ̆ ̆ 45min̆ ᵬҹ

̂ᶏ Ҭ 0µg/mL-3 µg/mL ῤ)Ȃ  

5.3   

ȁ ╕ ȁ ↓ ‰ ᵬ ̆ 388nm ᾣ ̆

ץ ṿҹ ̆ ‰ ↓ ̂µg/mL̃ ҹ ̆ ‰

̆ ⌠ ‰ Ȃ≠ ‰ ₮ Ҭ ̂r1 µ̆g/mL Ȃ̃ ñ6

ò̆ Ҭԋ Ȃ 

6  ⅎ  

ɤ= 
(ɟ1-ɟ0)×V×D×1.67  

×100% 
m×10

6
 

Ҭ̔ ɤ ðð Ҭԋ ̆%̕ 

r1 ðð Ҭ ̆µg/mL̕ 

r0 ðð Ҭ ̆µg/mL̕ 

V ðð ᵣ ̆mL̕ 

D ðð Ṑ ̂Ҍ ↕ҹ 1̃̕  

m ðð ̆gȂ 

ᴆҊ ң ṿҌ ṿ 10%Ȃ 

 

̔ 

10000Ṑ ȁ ȁ ȁ ȁ ȁ ȁ ̆1000Ṑ ȁ ȁ ȁ ȁ ȁ ȁ ̆50Ṑ

ȁ ̆20Ṑ ̆10Ṑ ȁ ̆ Ҍ֟ Ȃ 
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5.4 ԑӞ  

Diethylamino hydroxybenzoyl hexyl benzoate 

1  

ԅ ҬԋӘ Ȃ 

ԍ ȁ Ӳ ҬԋӘ Ȃ 

2   

̆ №ת ̆ ̆ Ḡ ̆

ץ̆ ‰ Ȃ 

ԋӘ ₮ ҹ 0.001 mğ Ҋ ҹ 0.003 mg̕

ҹ 0.1g ̆ ₮ ҹ 0.01%̆ ᵞ ҹ 0.03%Ȃ 

3  ╛  

̆ ╕ ҹ№ ҉ץ ̆ ҹ GB/T 6682 ѿ Ȃ 

3.1  ̆ Ȃ 

3.2  ԋӘ ̆ ̘99.0%Ȃ 

3.3  ‰Ữ ̔ ԋӘ ̂3.2̃ 0.1ĝ ⌠ 0.0001g̃ԍ 100mL

Ҭ̆ ̂3.1̃ ┴ ̆ ̆ ҹ 1.0mg/mL ‰Ữ Ȃ 

4  ᴀ  

̆ת  4.1 Ȃ 

4.2  Ȃ 

4.3  Ȃ 

4.4  Ȃ  

4.5  Ȃ 

5  ⅎ  

5.1  ‰ ↓ └  

‰Ữ ̂3.3̃ 0.1mLԍ 100mL Ҭ̆0.1mLȁ0.2 mLԍ 20mL

Ҭ̆0.15mLȁ0.25mLȁ0.4mL 0.5 mLԍ 5 mL Ҭ̆ ̂3.1̃ ┴ ̆

Ȃ └ ҹ 1.0mg/mLȁ5.0mg/mLȁ10.0mg/mLȁ30.0mg/mLȁ50.0mg/mLȁ80.0mg/mL

100.0 mg/mL ‰ ↓ Ȃ 

5.2   

0.1 ĝ ⌠ 0.0001 g̃ ԍ 50mLΐ Ҭ̆ⱴ῀ ̂3.1̃ 20mL̆

3 min̆ ̆ ̂ⱳ ̔500W̃ 30min̆ ῒ‛ ⌠ ̆ ̂3.1̃

25mL┴ ̆ ԍ 4500rpm 5min̆ ҉ 1mL ԍ 10mL

Ҭ̆ ̂3.1̃ ┴ ̆ ̆ 0.45 mm ̆ ᵬҹ ̆ Ȃ 

5.3  ᴆ 

̔C18̂ 250mm×4.6mm×5mm̃̆ ̕ 
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ꜚ ̔ +  = 88+12̕  

̔1.0mL/min̕  

̔356nm̕  

̔30Ņ̕ 

̔20mLȂ 

5.4   

ľ5.3Ŀ ᴆҊ̆ ԋӘ ‰ ↓ ̂5.1̃ №≢ ̆

№ ץ̆ ‰ ↓ ҹ ̆ ҹ ̆ └ ‰ Ȃ 

ľ5.2Ŀ Ҋ ̆ Ḡ ̆ ̆ ‰ ⌠

ҬԋӘ Ȃ ñ6ò ҬԋӘ

Ȃ 

6  ⅎ  

6.1  

ɤ= 
DĬɟĬV 

×100% 
m×10

6
 

Ҭ̔ɤðð ҬԋӘ ̆%̕ 

      m ðð ̆g̕ 

      r ðð ׆ ‰ ⌠ԋӘ ̆mg/mL̕ 

      V ðð ᵣ ̆mL̕ 

      D ðð Ṑ ̂Ҍ ↕ҹ 1 Ȃ̃ 

ᴆҊ ң ṿҌ ṿ 10%Ȃ 

6.2  

ҹ 94.7%ĺ107%̆ ‰Ẓ ԍ 4%̂n=6̃  

 

7   

 

1  ‼  
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5.5 ԑӞ ҆ Ҏ  

Diethylhexyl butamido triazone 

 

1   

ԅ ҬԋӘ Ҁ ҈ Ȃ 

ԍ ȁ Ӳ ֟ ҬԋӘ Ҁ ҈ Ȃ 

2   

̆ №ת ̆ ̆ Ḡ ̆

ץ̆ ‰ Ȃ 

ԋӘ Ҁ ҈ ₮ ҹ 0.0006 mğ Ҋ ҹ 0.0016 mg̕

ҹ 0.1g ̆ ₮ ҹ 0.006%̆ ᵞ ҹ 0.016%Ȃ 

3  ╛  

̆ ╕ ҹ№ ҉ץ ̆ ҹ GB/T 6682 ѿ Ȃ 

3.1  ̆ Ȃ 

3.2  ԋӘ Ҁ ҈ ̆ ̘99.0%Ȃ 

3.3  ‰Ữ ̔ ԋӘ Ҁ ҈ 0.1 ĝ ⌠ 0.0001 g̃ ԍ 100 mL

Ҭ̆ ̂3.1̃ ┴ ̆ ̆ ҹ 1.0mg/mL ‰Ữ Ȃ 

4  ᴀ  

̆ת  4.1 Ȃ 

4.2  Ȃ 

4.3  Ȃ 

4.4  Ȃ 

4.5  Ȃ 

5  ⅎ  

5.1  ‰ ↓ └  

‰Ữ ̂3.3̃ 0.1 mLԍ 100 mL Ҭ̆0.1ȁ0.2 mLԍ 20 mL

Ҭ̆0.15ȁ0.25ȁ0.4 mL 0.5 mLԍ 5 mL Ҭ̆ ̂3.1̃ ┴ ̆ Ȃ

└ ҹ 1.0ȁ5.0ȁ10.0ȁ30.0ȁ50.0ȁ80.0 100.0 mg/mL ‰ ↓ Ȃ 

5.2   

0.1 ĝ ⌠ 0.0001 g̃ ԍ 50 mLΐ Ҭ̆ⱴ῀ ̂3.1̃ 20 mL̆

3 min̆ ̆ ̂ⱳ ̔500W̃ 30 min̆ ῒ‛ ⌠ ̆

25ml┴ ̆ 4500rpm 5min̆ ҉ 1 mLԍ 10 mL Ҭ̆

̂3.1̃ ┴ ̆ ̆ 0.45 mm ̆ ᵬҹ ̆ Ȃ  

5.3  ᴆ 
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̔C18 ̂250mm×4.6mm×5mm̃̆ ̕ 

ꜚ ̔ +  = 98+2̕  

̔1.0mL/min̕  

̔307nm̕  

̔30Ņ̕ 

̔20mLȂ 

5.4   

ľ5.3Ŀ ᴆҊ̆ ԋӘ Ҁ ҈ ‰ ↓ ̂5.1̃ №≢ ̆

№ ץ̆ ‰ ↓ ҹ ̆ ҹ ̆ └ ‰ Ȃ 

ľ5.2Ŀ Ҋ ̆ Ḡ ̆ ̆ ‰ ⌠

ҬԋӘ Ҁ ҈ Ȃ ñ6ò ҬԋӘ Ҁ

҈ Ȃ 

6  ⅎ  

6.1  

ɤ= 
DĬɟĬV 

×100% 
m×10

6
 

Ҭ̔ɤðð ҬԋӘ Ҁ ҈ ̆%̕ 

      m ðð ̆g̕ 

      r ðð ׆ ‰ ⌠ԋӘ Ҁ ҈ ̆mg/mL̕ 

      V ðð ᵣ ̆mL̕ 

      D ðð Ṑ ̂Ҍ ↕ҹ 1 Ȃ̃ 

ᴆҊ ң ṿҌ ṿ 10%Ȃ 

6.2  

ҹ 93.8%ĺ113%̆ ‰Ẓ ԍ 4%̂n=6̃  

 

7   

 

1 ‼  
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5.6 ֘  

Benzylidene camphor sulfonic acid 

1   

ԅ Ҭ֒ Ȃ 

ԍ ȁ Ӳ Ҭ֒ Ȃ  

2   

̆ №ת ̆ ̆ Ḡ ̆

ץ̆ ‰ Ȃ 

֒ ₮ ҹ0.0005 µğ Ҋ ҹ0.0015 µg̕ ҹ0.1 g

̆ ₮ ҹ0.0001 %̆ ᵞ ҹ0.0003 %Ȃ 

3  ╛  

̆ ╕ ҹ№ ҉ץ ̆ ҹGB/T 6682 ѿ Ȃ 

3.1  ֒ ‰ ̆HPLC ԍ 99.0%Ȃ 

3.2  Ȃ 

3.3  Ә ̆ Ȃ 

3.4  ̆ Ȃ 

3.5  (r20 = 1.84g/mL)̆ ᴨ Ȃ 

3.6  ̔ ̂3.5̃ 0.6 mLԍ 100mL Ҭ̆ⱴ

100mL̆ Ȃ 

3.7  ‰Ữ ̔ ֒ ‰ 50 mĝ ⌠ 0.0001 g̃ ԍ 10mL Ҭ̆

ⱴ῀ (3.6) 10mL̆ ҹ 5 mg/mL ֒

‰Ữ Ȃ 

4  ᴀ  

̆ת  4.1 Ȃ 

4.2  Ȃ 

4.3  Ȃ 

4.4  Ȃ 

4.5   

5  ⅎ  

5.1  ‰ ↓ └  

1 ᵬ̆№≢ ѿ ᵣ ֒ ‰Ữ ̂3.7̃ ‰

ԍ ᵣ Ҭ ץ̆ (3.6) ┴ ̆ ֒

‰ ↓ Ȃ 
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1 ֘ ‼ ∆ ┼ 

 ᵬ  ∆  ᵣ  ᵣ  ‰  

1 Ữ  5mg/mL 3 mL 5mL 3mg/mL 

2 Ữ  5mg/mL 2mL 10mL 1mg/mL 

3 ‰ 1 3mg/mL 2mL 10mL 600µg/mL 

4 ‰ 2 1mg/mL 1mL 10mL 100µg/mL 

5 ‰ 3 100µg/mL 5mL 10mL 50µg/mL 

6 ‰ 4 50µg/mL 5mL 10mL 25µg/mL 

7 ‰ 5 25µg/mL 2mL 10mL 5µg/mL 

8 ‰ 6 5µg/mL 1mL 10mL 0.5µg/mL 

5.2   

0.1ĝ ⌠ 0.0001 g̃̆ ԍ 10mLΐ Ҭ̆ⱴ ̂3.6̃

0.1mL̆ 60s ̆ⱴ ̂3.6̃ 4.0mL̆ 60s ̆ ̂ⱳ ̔

500W̃ 5min̆ 60Ņ Ҭⱴ 5minȂ ‛ ⌠ ̆ ̂3.6̃

5mL┴ ̆ ץ 4500rpm 10min̆ ҉ 0.45ɛm ̆

ᵬҹ ̆ ̕ Ҭ֒ ԅ ҉ ̆

Ȃ 

5.3  ᴆ 

̔C18 ̂250mm×4.6mm×5mm̃̆ ̕ 

ꜚ ̔ 20mmol/L ̂Ә pH pH=5.1̃ +Ә = 65+35̕  

̔300nm̕  

̔25Ņ̕ 

̔10mLȂ 

5.4   

ñ5.3òᴆҊ̆ ֒ ‰ ↓ ̂5.1̃ №≢ ̆ № ̆

ץ ‰ ↓ ҹ ̆ ҹ ̆ └ ‰ Ȃ 

ñ5.2òҊ ̆ Ḡ ̆ ̆ ‰ ⌠

Ҭ֒ Ȃ ñ6ò Ҭ֒ Ȃ 

6  ⅎ  

6.1  

ɤ= 
DĬɟĬV 

×100% 
m×10

6
 

Ҭ̔ɤðð Ҭ֒ ̆%̕ 

      m ðð ̆g̕ 

      r ðð ׆ ‰ ⌠֒ ̆mg/mL̕ 

      V ðð ᵣ ̆mL̕ 

          D ðð Ṑ ̂Ҍ ↕ҹ 1̃Ȃ 
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ᴆҊ ң ṿҌ ṿ 10%Ȃ 

6.2  

ҹ 92.0%ĺ107%̆ ‰Ẓ ԍ 7%̂n=6̃  

7   

 

                               1  ‼  

֒ ̂6.247 miñ  
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5.7  

Zinc oxide 

1   

ԅ Ҭ ץ̂ ̃ Ȃ 

ԍ ȁӲȁ Ҭ ץ̂ ̃ Ȃ  

Ҍ ԍ Ҭ ῒז Ȃ 

2   

ᶏ̆ ץ ԍ Ҭ̆ Ҭ ̆

῍ ῒ̆ ҍ Ҭ Ȃ

ṿ̆ץ ‰ Ȃ 

₮ ҹ0.012 µg/mL̆ Ҋ ҹ0.04 µg/mL̕ ҹ0.1g ̆

₮ ҹ0.0012 %̆ ᵞ ҹ0.004 %Ȃ 

3  ╛  

̆ ╕ ҹ№ ҉ץ ̆ ҹ GB/T 6682 ѿ Ȃ 

3.1  ̂r20 =1.19g/mL̃̆BV-III Ȃ 

3.2  ᾝ ‰ (1000 µg/mL)Ȃ 

3.3  (6 g/L)̔ ̂3.1̃ 5 mL̆ ⱴ 100 mLȂ 

3.4  ‰Ữ ̔ 10 mL ᾝ ‰ (1000 µg/mL)̂ 3.2̃ 100mL

Ҭ̆ ┴ ̆ ̆ 100 µg/mL ‰Ữ Ȃ 

4  ᴀ  

4.1  ᾣ  Ȃת

4.2  Ȃ 

4.3  Ȃ 

4.4  Ȃ 

4.5  50mL Ȃ 

̂1+1̃ ̆ ‖ ‪̆ Ȃ 

5  ⅎ  

5.1  ‰ ↓ └  

‰Ữ ̂3.4̃ 0 mLȁ0.1 mLȁ0.2 mLȁ0.4 mLȁ0.8 mLȁ1.0 mL̆ №≢ ԍ100 

mL Ҭ̆ ┴ ̆ ҹ0 µg/mLȁ0.100 µg/mLȁ0.200 µg/mLȁ0.400 

µg/mLȁ0.800 µg/mLȁ1.000 µg/mL ‰ ↓ Ȃ 

5.2   

0.1ĝ ⌠ 0.0001g̃̆ 50mL ҬȂ ᵬ ╕ Ȃ ҉

ῃ ̆ Ҭ̆ 800Ņ ̆ 2h̆ ₮̆

Ҭ̆ ‛ Ȃ 20mL ̂3.3̃ Ҭ̆ ⱴ Ȃ

҉ 100mL ҬȂῬ 10mL ̂3.3̃ Ҭ̆ ⱴ № ̆

҉ ѿ ҬȂ№≢ 10mL 3 ̆ ῀

Ȃ ‛ ̆ ┴ Ȃ 
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҉ ԍ 50mL Ҭ̆ ┴ ᵬҹ

̂ᶏ Ҭ 0µg/mL-1µg/mL ῤ)Ȃ 

ת 5.3 ᴆ 

̔213.9nm̕  

̔1.0nm̕  

̔2.0 mA̕  

̔ ̕ 

̔ № ̕ 

̔3 ̕ 

̔5s̆ ̔10s̕  

-Ә ̆Ә ̔13L/min̆ ̔1.9L/minȂ 

5.4  

ñ5.3òת ᴆҊ̆ ‰ ↓ ̂5.1̃ №≢ ̆ ץ̆ ‰ ↓

ҹ ̆ ṿҹ ̆ └ ‰ Ȃ 

ñ5.2òҊ ȁ ╕ ̆ ṿ̆ ‰ ⌠

Ҭ Ȃ ñ6ò Ҭ Ȃ 

6  ⅎ  

6.1  

ɤ= 
̂ɟ1-ɟ0̃×V×D×1.25 

×100% 
m×10

6
 

                     

 Ҭ̔ɤ ðð Ҭ ̆%̕ 

r1 ðð Ҭ ̆µg/mL̕ 

r0 ðð Ҭ ̆µg/mL̕ 

V ðð ᵣ ̆mL̕ 

D ðð Ṑ ̂Ҍ ↕ҹ 1̃̕  

m ðð ̆gȂ 

ᴆҊ ң ṿҌ ṿ 10%Ȃ 

6.2  

ҹ 88.6%ð104%̆ ‰Ẓ ԍ 5%̂n=5 Ȃ̃ 
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6 ╛  

6.1 31 7 ⅎ 

Basic Orange 31 and other 6 kinds of components 

1   

ԅ Ҭ 31 7 № Ȃ 

ԍ Ҭ 31 7 № Ȃ 

7 №ҹ 31ȁ 87ȁ 51ȁ 14̂ CI 42510̃ȁ

3̂CI 10385̃ȁ 43̂ CI 60730̃ȁ 26̂ CI 44045̃Ȃ 

2   

̆ №ת ԋ̆ ↓ ̆ Ḡ

ᾣ ̆ ץ̆ ‰ Ȃ 

₮ ȁ Ҋ ҹ 5.0 g ₮ ȁ ᵞ 1Ȃ 

1 7 ⅎ ₴ ɻ Ґ ɻ ₴ ᵤ  

Ҭ  
₮  

̂ɛg̃ 

Ҋ  

̂ɛg̃ 

₮  

̂ɛg/g̃ 

ᵞ  

̂ɛg/g̃ 

43̂ CI 60730̃  3.0 10.0 0.6 2.0 

14̂ CI 42510̃  0.3 1.0 0.06 0.2 

3̂CI 10385̃  6.0 17.5 1.2 3.5 

87 15.0 50.0 3.0 10 

26̂ CI 44045̃  3.0 10.0 0.6 2.0 

51 0.3 1.0 0.06 0.2 

31 6.0 17.5 1.2 3.5 

3  ╛  

̆ ╕ ҹ№ ҉ץ ̆ ҹ GB/T 6682 ѿ Ȃ 

3.1 ╕̔ 43̂ CI 60730̃ȁ 14̂ CI 42510̃ȁ 3̂ CI 10385̃ȁ

87ȁ 26̂ CI 44045̃ȁ 51ȁ 31̕ Ó90%Ȃ 

3.2 ̆ Ȃ 

3.3 ̆ Ȃ 

3.4 Ә Ȃ 

3.5 ꜚ └̔ 

ꜚ A̔ Ȃ 

ꜚ B̔0.02 mol/LӘ ̂pH=4.0̃̔ 1.54 gӘ ̂3.4̃ ̆ⱴ 1000 mL̆

̆ Ә pH̆ 0.45 ɛm Ȃ 

3.6 ‰Ữ ̔ 7 ‰ ̂3.1̃ 0.1 ĝ ⌠ 0.0001 g̃ ԍ 100 mL Ҭ̆

ⱴ ̂3.2̃ ┴ Ȃ ԍ 4ŅỮ ̆ ҹԋҩ Ȃ 
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4  ᴀ  

ԋ̆ת 4.1 ↓ Ȃ 

4.2 Ȃ 

4.3 Ȃ 

4.4 Ȃ 

5  ⅎ  

5.1 ‰ ↓ └  

2 ╕̂ 43ȁ 14̃ ‰Ữ ̂3.6̃ ̆ └

ҹ5.0ɛg/mLȁ10.0 ɛg/mLȁ20.0 ɛg/mLȁ30.0 ɛg/mLȁ40.0 ɛg/mLȁ50.0 ɛg/mL‰

↓ ŇȂ 5 ╕̂ 3ȁ 87ȁ 26ȁ 51ȁ

31̃ ‰Ữ ̂3.6̃ ̆ └ ҹ1.0ɛg/mLȁ2.0ɛg/mLȁ4.0ɛg/mLȁ6.0ɛg/mLȁ

8.0ɛg/mLȁ10.0 ɛg/mL‰ ↓ ňȂ ԍ 4ŅỮ ̆ ҹԋҩ Ȃ 

5.2  

5 ĝ ⌠ 0.001g̃ ԍ 25 mLΐ Ҭ̆ⱴ῀ 1.0 mL ̂3.3̃ ̆

Ῥⱴ῀ 20 mL ̂3.2̃ ̆ 2min̆ Ῥ 30min ‛̆ ̆ ̂3.2̃

┴ ̆ ̆ 0.45 ɛm ̆ᵬҹ Ȃ 

5.3 ᴆ 

̔C18 ̂250mm×4.6mm×5mm̃̆ Ȃ 

ꜚ ̔ 

/min V̂ ꜚ Ã/% V̂ ꜚ B̃/% 

0.0 5 95 

10.0 30 70 

25.0 80 20 

35.0 80 20 

35.1 5 95 

41.0 5 95 

̔1.0 mL/min̕  

̔ 26ҹ 616 nm̕ 51ȁ 14ȁ 43ҹ 520 nm̕ 31ȁ

87ȁ 3ҹ 480 nm̕  

̔30Ņ̕ 

̔10 ɛLȂ 

5.4  

ñ5.3òᴆҊ̆ ‰ ↓ ̂5.1̃ №≢ ̆ № ץ̆ ‰

↓ ҹ ̆ ҹ ̆ └ № ‰ Ȃ 

ñ5.2òҊ ̆ Ḡ ᾣ ̆ ̆

‰ ⌠ Ҭ № Ȃ ñ6ò Ҭ № Ȃ 

6  ⅎ  

6.1  

w= 
r×V  

m 

    Ҭ̔ ɤð Ҭ 31 7 № ̆ɛg/g̕ 
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mð ̆g̕ 

r ð׆ ‰ ⌠ № ̆mg/ mL̕  

           Vð ᵣ ̆mLȂ            

6.2  

ҹ 85.2%ð109.2%̆ ‰Ẓ ԍ 6%̂n=6̃ Ȃ 

7   

 

1 ‼ 245 nmҐ  

1̔ 26̂ 30.389miñ  

 

2 ‼ 530 nmҐ  

1: 51̂22.383miñ̕ 

2: 14̂ 25.654miñ̕3: 43̂ 30.269miñ  

 

3 ‼ 480 nmҐ  

1: 31̂ 13.186miñ̕ 

2: 87̂ 22.101miñ̕3: 3̂29.437miñ  
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6.2 ╛ CI 59040 10 ⅎ 

CI 59040 and other 9 kinds of components 

1   

ԅ Ҭ CI 59040 10 № Ȃ 

ԍ ȁ ȁ ȁ ȁ ȁ ḱ Ҭ CI59040

10 № Ȃ 

10 № CI 59040ȁCI 16185ȁCI 16255ȁCI 10316ȁCI 15985ȁCI 

16035ȁCI 14700ȁ ŇȁCI 45380ȁCI 15510Ȃ 

2   

̆ №ת ԋ̆ ↓ ̆ Ḡ

ᾣ ̆ ץ̆ ‰ Ȃ 

₮ ȁ Ҋ ҹ 5.0 g ₮ ȁ ᵞ 1Ȃ 

1  10 ⅎ ₴ ɻ Ґ ɻ ₴ ᵤ  

╕ 

 

╕  

Ҭ  

₮  

̂ɛg̃ 

Ҋ  

̂ɛg̃ 

₮  

̂ɛg/g̃ 

ᵞ  

̂ɛg/g̃ 

CI 16185 9 0.3 1.0 0.06 0.20 

CI 16255 7 0.3 1.0 0.06 0.20 

CI 16035 17 0.3 1.0 0.06 0.20 

CI 14700 1 0.3 1.0 0.06 0.20 

CI 45380 87 0.3 1.0 0.06 0.20 

CI 15510 7 0.3 1.0 0.06 0.20 

CI 59040 ╕ 7 5.0 16.5 1.0 3.3 

ðð Ň 5.0 16.5 1.0 3.3 

CI 15985 3 15.0 50.0 3.0 10.0 

CI 10316 1 15.0 50.0 3.0 10.0 

3 ╛  

̆ ╕ ҹ№ ҉ץ ̆ ҹ GB/T 6682 ѿ Ȃ 

3.1 ╕̔ CI 16185ȁCI 16255ȁCI 16035ȁCI 14700ȁCI 45380ȁCI 15510ȁCI 59040ȁ

ŇȁCI 15985ȁCI 10316̆ ԍ ԍ 90 %Ȃ 

3.2 ̆ Ȃ 

3.3 ̆ Ȃ 

3.4 Ә Ȃ 
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3.5 ꜚ └̔ 

ꜚ A̔ ̂3.2̃ Ȃ 

ꜚ B̔0.02 mol/LӘ ̂ Ә pH=4.0̃̔ Ә ̂3.4̃ 1.54ğ ⱴ

1000 mL̆ ̆ Ә pH̆ 0.45 ɛm Ȃ 

3.6 ‰Ữ ̔ ╕ ‰ ̂3.1̃ 0.1 ĝ ⌠ 0.0001 g̃ ԍ 100 mL

Ҭ̆ⱴ ̂3.2̃ ┴ Ȃ 

4ᴀ  

ԋ̆ת 4.1 ↓ Ȃ 

4.2 -҈ ұ ̆ת Ȃ 

4.3 Ȃ 

4.4 Ȃ 

4.5 Ȃ 

5ⅎ  

5.1 ‰ ↓ └  

‰Ữ ̂3.6̃ №̆≢ └ ҹ5.0ɛg/mLȁ10.0ɛg/mLȁ20.0ɛg/mLȁ

30.0ɛg/mLȁ40.0ɛg/mLȁ50.0ɛg/mLȁ100.0 ɛg/mL‰ ↓ Ȃ 

5.2  

5 ĝ ⌠ 0.001 g̃ ԍ 25 mLΐ Ҭ̆ⱴ῀ 1.0ml ̂3.3̃ ̆

ⱴ῀ 20.0 mL ̂3.2̃ ̆ ҉ 5 min̆ Ῥ 30 min ̆‛

̆ⱴ ̂3.2̃ ┴ ̆ ̆ 0.45 ɛm ̆ᵬҹ Ȃ 

5.3 ᴆ 

̔C18 ̂250mm×4.6mm×5mm̃̆ ̕ 

ꜚ ̔ 

/min V̂ ꜚ Ã/% V̂ ꜚ B /̃% 

0.0 5 95 

7.5 30 70 

15.0 30 70 

25.0 80 20 

30.0 80 20 

30.1 5 95 

36.0 5 95 

̔1.0 mL/min̕  

̔CI 59040ҹ 245 nm̕ CI 16185ȁCI 16255ȁCI 16035ȁCI 14700ȁCI 45380

ҹ 520 nm̕ CI 15985ȁCI 10316ȁ ŇȁCI 15510ҹ 480 nm; 

̔30 Ņ̕ 

̔10 ɛLȂ 

5.4  

ñ5.3òᴆҊ̆ ‰ ↓ ̂5.1̃ №≢ ̆ № ץ̆ ‰

↓ ҹ ̆ ҹ ̆ └ ‰ Ȃ 

ñ5.2òҊ ̆ № ̆ Ḡ ᾣ ̆
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̆ ‰ ⌠ Ҭ № Ȃ ñ6ò Ҭ №

Ȃ 

6 ⅎ   

6.1  

w= 
r×V  

m 

Ҭ̔ɤðð Ҭ ╕ CI 59040 10 № ̆ɛg/g̕ 

m ðð ̆g 

r ðð ׆ ‰ ⌠ № ̆ɛg/mL̕ 

V ðð ᵣ ̆mLȂ 

6.2   

ҹ 84.7%ð104.6%̆ ‰Ẓ ԍ 6%̂n=6̃ Ȃ 

7  

 

1  ‼ 245nmҐ  

CI 59040̂ 2.845miñ  

 

 

 

2  ‼ 520nmҐ  

1:CI 16185̂ 9.222miñ̕2:CI 16255̂ 12.364miñ̕3:CI 16035̂ 21.280miñ̕ 

4:CI 14700̂ 24.863miñ̕5:CI 45380̂ 26.674miñ     
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3  ‼ 480nmҐ  

1:CI 10316̂ 13.610miñ̕2:CI 15985̂ 16.066miñ̕ 

3: Ň̂25.217miñ̕4:CI 15510̂ 27.411miñ  
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A 

( )  

Ŕ  

₮ Ň ̆ -҈ Ȃ 

A.1 ╠ 5.2 

A.2 ᴆ 

̔C18 ̂100mm×2.1mm×1.7mm̃̆ ̕ 

ꜚ A̔Ә ̕ 

ꜚ B̔20 mmol/LӘ ̂ pH=8.0̃̕ 

ꜚ ̔ 

/min V̂ ꜚ Ã/% V̂ ꜚ B̃/% 

0.0 5 95 

3.0 5 95 

6.0 30 70 

6.01 5 95 

8.0 5 95 

̔0.3 mL/min̕  

̔30Ņ̕ 

̔2 ɛLȂ 

A.3 ᴆ 

̔ ̂ESĨ ̕ 

̔ ̕ 

̔ ̂MRM̃̕  

̔N2̕ 

̔Ar̕ 

̔250Ņ̕ 

̔3.0L/min̕  

̔15L/min̕  

̔3.5 kv̕  

╕ ̔250Ņ̕ 

ⱴ ̔400Ņ̕ 

̔230 KPaȂ 

A.1  ɻ ɻ  

/ ̂m/z̃  ̂m/z̃  (V) ү  

Ň/327 
171 21 

27.8% 
156 32 

A.4  

̇҈ ұ ת ̆ Ҭ Ň Ḡ

ҍ ‰ ᵬ ѿ ̂ ±2.5%ӊῤ̃̆ ғ

Ҭ̆ ₮ ̆ ғ Ҭ ү ҍ ‰

ү ѿ ̂ ү A.2̃̆ ү Ẓ A.2 ̆↕

∞ץ Ҭ ŇȂ 
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A.2  ҵ ᾡ ẘ  

ү ̂k  ̃ k>50% 50 %Ó k > 20 % 20 %Ó k >10 % kÒ 10 % 

ᾛ Ẓ  ±20% ±25% ±30% ±50% 

A.5 ₮  

Ň ₮ ҹ1.0 ɛg/gȂ 

A.6  

 

A.1  Ŕ HPLC- MS/MS  

Ň(4.667 min) 

 

0.0 0.5 

6.

92

4 

1.0 1.5 2.0 2.5

0.

00 

- 

15

.0

0 

3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5 7.0 7.5 min 
0.0 

2.5 

5.0 

7.5 

(x1,000,000) 

 
 
 
 
1:327.00>156.10(-) 
1:327.00>171.10(-) 
3:TIC(-)  
 

          

4.667 
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7 ╛  

7.1 ԑ 8 ⅎ 

p-Phenylenediamine and Other 7 kinds of Components 

1   

ԅ Ҭ ԋ 8 № Ȃ 

ԍ Ҭ ԋ 8 № Ȃ 

8 №ҹ ̆ ԋ ȁ ȁ ȁ 2,5-

ԋ ȁ ȁ ԋ ȁ ԋ Ȃ 

2   

    95%Ә ̂1̅1̃ ̆ №ת ̆ Ḡ ᾣ

̆ Ȃ 

ԋ 8 № ₮ ȁ Ҋ ҹ 0.5g ₮

ᵞ 1Ȃ 

1  ԑ 8 ⅎ ₴ ɻ Ґ ɻ ₴ ɻ ᵤ  

№ ԋ   
 

 
ԋ  

 

 

2,5-

ԋ  

 

ԋ   

₮ ̆mg 0.08 0.015 0.02 0.03 0.025 0.05 0.025 0.05 

Ҋ ̆mg 0.27 0.05 0.067 0.10 0.083 0.17 0.083 0.17 

₮ ̆mg/g 800 150 200 300 250 500 250 500 

ᵞ ̆mg/g 2700 500 670 1000 830 1700 830 1700 

3  ╛  

̆ ╕ ҹ№ ҉ץ ̆ ҹ GB/T 6682 ѿ Ȃ 

3.1  Ә [ĵ CH3CH2OH̃=95%]̆ ᴨ Ȃ 

3.2  Ә ̂1+1̃ ̔ Ә ̂3.1̃ ҍ Ȃ 

3.3  ҈Ә Ȃ 

3.4  [r20̂ H4PO3̃=1.83g/mL]̆ ᴨ Ȃ 

3.5  Ә ̆ Ȃ 

3.6  ֒ Ȃ 

3.7  ꜚ └̔ 

҈Ә 10mLⱴ 980mL Ҭ̆ⱴ῀ ᶏ pHҹ 7.7̆ ⱴ 1LȂ

950mLҍӘ ̂3.5̃ 50mL 5%Ә ‖ Ȃ 

3.8  ‰Ữ ̔ 

ԋ 8 № 0.5ĝ ⌠ 0.0001g̃ №≢ ԍ 100mL Ҭ̆ⱴ῀

0.1g֒ ̂3.6̃̂ ԍ 0.1g֒ ֒ ̃̆ ⱴ 95%Ә ̂3.1̃ ᶏ ̆

┴ ̂ ᶏ 2̆5-ԋ ҹ ‰ ̆
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̃̆ └ ‰Ữ Ȃ 

4  ᴀ  

ԋ̆ת  4.1 ↓ Ȃ 

4.2  Ȃ 

4.3  Ȃ 

4.4  pH Ȃ 

5  ⅎ  

5.1 ‰ ↓ └  

‰Ữ ̂3.8 1̃.00mLȁ2.50mLȁ5.00mL№≢ԍ 100mL Ҭ̆ 95%

Ә ̂3.1̃ ┴ ̆ └ ҹ 50mg/Lȁ125mg/Lȁ250mg/L ‰ ↓ Ȃ

ҳ Ȃ 

5.2  

    0.5ĝ ⌠ 0.001g̃ ԍ ⱴ῀ 1%֒ 1.0mL 25mLΐ Ҭ̆

ⱴӘ ̂1+1̃ ̂3.2̃ 25mL┴ ̆ ̆ 15min̆ ̆ 0.45mm ̆

ᵬҹ Ȃ 

5.3 ᴆ 

̔C18 ̂250mm×4.6mm×10mm̃̆ ̕ 

̔2.0mL/min̕  

̔280nm̕  

̔20Ņ̕ 

̔5mLȂ 

5.4  

ñ5.3òᴆҊ̆ № ‰ ↓ ̂5.1̃ ̆ ץ̆

‰ ↓ ҹ ̆ ҹ ̆ └ ‰ Ȃ 

ñ5.2òҊ ̆ Ḡ ᾣ ̆ ̆

‰ ⌠ Ҭ № Ȃ ñ6ò Ҭ № Ȃ 

6   

 
w= 

r×V    

 m   

Ҭ̔wðð Ҭ ԋ 8 № № ̆mg/g̕  

mðð ̆gȂ 

          rðð׆ ‰ ⌠ № ̆mg/L̕ 

          Vðð ᵣ ̆mL̕  

         

7   
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1  ‼  

1̔ ԋ ̂3.399miñ̕2̔ ̂3.881miñ̕ 

3̔ ̂4.884miñ̕4̔ 2̆5-ԋ ̂5.405min ̃ ̕ 

5̔ ̂6.080miñ̕6̔ ԋ ̂8.070miñ̕ 

7̔ ԋ ̂8.715miñ̕8̔ ̂9.848miñ  
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7.2 ԑ 32 ⅎ 

p-Phenylenediamine and Other 31 kinds of Components 

1   

ԅ Ҭ ԋ 32 № Ȃ 

ԍ Ҭ ԋ 32 № Ȃ 

Ҭ ץ№ ̆ ȁ ̆ ̆

ῒҬץ ѿ Ȃ 

32 №ҹ ̆ ԋ ȁ ȁ -2,5-ԋ ȁ

ȁ ԋ ȁ2- ԋ ȁ ȁ ԋ ȁ2- ԋ ȁ

-3,4-ԋ ȁ4- -2- ȁ2- ԋ ȁ6- ȁ ȁ

N,N-ԋӘ -2,5-ԋ ȁ4- -3- ȁ ԋ ȁ2,4-ԋ Ә

ȁ ȁ4- ȁ2- -3- ȁN,N- (2- Ә ) ԋ ȁ

ȁ4- ԋ ȁ2,6-ԋ ȁN,N-ԋӘ ԋ ȁ6-

ȁ4- ԋ ȁ2,7- ԋ ȁN- ԋ ȁ1,5- ԋ 1- Ȃ 

 

2   

̆ №ת ԋ̆ ↓ ̆ Ḡ ᾣ

̆ ץ̆ ‰ Ȃ 

ԋ 32 № ₮ ȁ Ҋ ҹ 0.5g ₮

ᵞ 1Ȃ 

1  32 ⅎ ₴ ɻ ₴ ɻ Ґ ɻ ᵤ  

 №  
₮ / 

µg  

₮ /

̂µg/ g̃ 

Ҋ / 

µg  

ᵞ

/̂µg/g̃ 

1 ԋ  1.2³10
-2
 48 3.5³10

-2
 140 

2  6.5³10
-3
 26 2.0³10

-2
 80 

3 -2,5-ԋ  2.0³10
-2
 80 6.0³10

-2
 240 

4  6.5³10
-3
 26 2.0³10

-2
 80 

5 ԋ  8.0³10
-3
 32 2.5³10

-2
 100 

6 2- ԋ  1.5³10
-2
 60 5.0³10

-2
 200 

7  6.5³10
-3
 26 2.0³10

-2
 80 

8 ԋ  8.0³10
-3
 32 2.5³10

-2
 100 

9 2- ԋ  5.0³10
-3
 20 1.5³10

-2
 60 

10 -3,4-ԋ  8.0³10
-3
 32 2.5³10

-2
 100 

11 4- -2-  6.5³10
-3
 26 2.0³10

-2
 80 

12 2- ԋ  1.3³10
-2
 52 4.0³10

-2
 160 

13 6-  1.0³10
-2
 40 3.0³10

-2
 120 
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 №  
₮ / 

µg  

₮ /

̂µg/ g̃ 

Ҋ / 

µg  

ᵞ

/̂µg/g̃ 

14  2.0³10
-2
 80 6.0³10

-2
 240 

15 
N,N-ԋӘ -2,5-ԋ

 
2.0³10

-2
 80 6.0³10

-2
 240 

16 4- -3-  6.5³10
-3
 26 2.0³10

-2
 80 

17 ԋ  8.0³10
-3
 32 2.5³10

-2
 100 

18 2,4-ԋ Ә  8.0³10
-3
 32 2.5³10

-2
 100 

19  3.0³10
-3
 12 1.0³10

-2
 40 

20 4-  8.0³10
-3
 32 2.5³10

-2
 100 

21 2- -3-  1.3³10
-2
 52 4.0³10

-2
 160 

22 
N,N- (2- Ә ) ԋ

 
2.5³10

-2
 100 7.5³10

-2
 300 

23  1.0³10
-2
 40 3.0³10

-2
 120 

24 4- ԋ  1.5³10
-2
 60 5.0³10

-2
 200 

25 2,6-ԋ  1.5³10
-2
 60 5.0³10

-2
 200 

26 N,N-ԋӘ ԋ  2.5³10
-2
 100 7.5³10

-2
 300 

27 6-  3.0³10
-3
 12 1.0³10

-2
 40 

28 4- ԋ  5.0³10
-3
 20 1.5³10

-2
 60 

29 2,7- ԋ  3.0³10
-3
 12 1.0³10

-2
 40 

30 N- ԋ  2.5³10
-3
 10 8.0³10

-3
 32 

31 1,5- ԋ  5.0³10
-3
 20 1.5³10

-2
 60 

32 1-  3.0³10
-3
 12 1.0³10

-2
 40 

3  ╛  

̆ ╕ ҹ№ ҉ץ ̆ ҹ GB/T 6682 ѿ Ȃ 

3.1  Ә Ȃ 

3.2  ̆ Ȃ 

3.3  Ә ̆ Ȃ 

3.4  ֒ Ȃ 

3.5  ̔ ̂ɟ20=1.69g/mL̃ 10mL̆ ⱴ 90mL̆ Ȃ 

3.6  ̔ ԋ ԋ 1.8gȁ ԋ 2.8g

̂C7H15SO3Nã 1.0ğ 1L̆ ̆└ ̂1g/L̃ ‖ ̆

̂3.5̃ pH 6̆ᶏ 0.45µm ̆ Ȃ 

3.7  ‰Ữ ̔ 0.1ĝ ⌠ 0.0001g̃ ̆№≢ 10mL Ҭ̆

ץ 2g/L֒  Ә ̂3.1̃̂1+1̃ 10mL̆ └

ҹ 10g/L ‰Ữ ȂץҊ ҉ ╕Ҭ ̆ №≢
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Ҋ ̔ -2,5-ԋ 2- ԋ 2 № 2g/L֒

̕ -3,4-ԋ Ә ̂3.1̃ ̕2- ԋ 4-

ԋ ⁞ 25mĝ ⌠ 0.00001g̃ ̆Ῥ Ә ̂3.1̃ ̆ 2.5g/L

ȂỮ Ḡ ԍ 0Ņð4Ņ— Ҭ̆ ԍ 2 ῤᶏ Ȃ 

4  ᴀ  

ԋ̆ת  4.1 ↓ Ȃ 

4.2  Ȃ 

4.3  pH Ȃ 

4.4  Ȃ 

4.5  Ȃ 

 Ȃת  4.6

5  ⅎ  

5.1  ‰ ↓ └  

1ð 3̆ 32 № № ̆ № ’̆ ‰Ữ

̂3.7̃ ԍ 10mL Ҭ̆ Ә ̂3.1̃ ┴ ̆ └ ҹ 500mg/L

‰ ̕ ‰ ̆ Ә ̂3.1̃ ̆ └ ҹ 10mg/Lȁ

25mg/Lȁ50mg/Lȁ100mg/Lȁ250mg/Lȁ500mg/L ‰ ↓ Ȃҳ Ȃ 

5.2  

0.5ĝ ⌠ 0.001g̃ ԍ 10mLΐ Ҭ̆ⱴ Ә ̂3.1̃ + (1+1)

10mL┴ ̆ 1min̆ — 15minȂ ҹ ̆

̂5000rpm̃ 5min̆ ҉ 0.45µm ̆ ᵬҹ ̆ Ȃ 

5.3 ᴆ 

̔RP-AMIDE C16 ̂250mm×4.6mm×5mm̃̆ ̕ 

Ḡ ̔RP-AMIDE C16Ḡ ̂20mm×4.0mm×5mm̃̆ ̕ 

ꜚ ̔ ꜚ Ň̔Ә ̂3.3̃ + ̂3.6̃ =10 + 90̕  

ꜚ ň̔ ̂3.2̃ + ̂3.6̃ =10 + 90̕  

ꜚ ŉ̔Ә ̂3.3̃ + ̂3.6̃ =40 + 60̕  

̔1.0mL/min̕  

̔280nm̕  

̔25Ņ̕ 

̔5µLȂ 

5.4  

ñ5.3òᴆҊ̆ ‰ ↓ ̂5.1̃ №≢ ̆№≢ 3 ꜚ

№ ץ̆ ‰ ↓ ҹ ̆ ҹ ̆ └ ‰ Ȃ 

ñ5.2òҊ ̆ Ḡ ᾣ ̆ ̆

‰ ⌠ Ҭ № Ȃ ñ6ò Ҭ № Ȃ 

 

6 ⅎ   

6.1   

ɤ= 
DĬɟĬV 

×100 
m×10

6
 

Ҭ̔ɤðð Ҭ ԋ 32 № № ̆%̕ 

r ðð ׆ ‰ ҉ ⌠ № ̆mg/L̕ 

V ðð ᵣ ̆mL̕ 

m ðð ̆g̕ 
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D ðð Ṑ ̂Ҍ ↕ 1 Ȃ̃ 

ᴆҊ ң ṿҌ ṿ 10%Ȃ 

6.2  

32 № 82%ð115%ӊ ̆ 86%ð114%ӊ ̆

‰Ẓ 1.1%ð9.9%ӊ Ȃ 

7   

min0 5 10 15 20 25

mAU

0

50

100

150

200

 DAD1 D, Sig=280,8 Ref=off (C:\CHEM32\1\DATA\RFJ20110808\RFJ20110808 2011-08-08 09-06-15\RFJ00007.D)

 4
.9

58
 5

.4
71

 6
.2

13
 6

.6
94

 7
.2

68

 8
.3

91

 9
.1

66

 1
0.

84
8

 1
1.

14
9

 1
3.

54
7

 1
4.

07
2

 1
6.

35
9

 1
7.

91
5

 2
1.

11
7

 2
4.

13
6

 2
5.

50
6

 

1  ҅ ‼ Ї ꜠ Ŕ 

1̔ ԋ (4.958min)̕ 2̔ (5.471 min)̕  

3̔ -2,5-ԋ (6.213 min)̕ 4̔ (6.694 min)̕  

5̔ ԋ (7.268 min)̕ 6̔ 2- ԋ (8.391 min)̕  

7̔ (9.166 min)̕ 8̔ ԋ (10.848 min)̕  

9̔2- ԋ (11.149 min)̕ 10: -3,4-ԋ (13.547 min)̕  

11: 4- -2- (14.072 min)̕ 12: 2- ԋ (16.359 min)̕  

13: 6- (17.915 min)̕ 14: (21.117 min)̕  

15: N,N-ԋӘ -2,5-ԋ (24.136 min)̕ 16: 4- -3- (25.506 min) 

 

min0 5 10 15 20 25 30 35

mAU

0

10

20

30

40

50

 DAD1 E, Sig=280,16 Ref=off (C:\CHEM32\1\DATA\RFJ20110713\RFJ20110712 2011-07-13 14-25-18\RFJ00026.D)

 5
.7

10

 7
.2

96

 8
.7

45

 1
0.

21
7

 1
1.

44
7

 1
2.

61
8

 1
5.

01
0

 2
2.

36
9

 2
3.

38
5

  A
rea

: 1
36

.94
4

 3
4.

32
5

 

2  ԑ ‼ Ї ꜠ ŕ 

1̔ ԋ (5.710 min)̕ 2̔ 2,4-ԋ Ә (7.296 min)̕  

3̔ (8.745 min)̕ 4̔4- (10.217 min)̕  

5̔2- -3- (11.447 min)̕ 6̔ N,N- (2- Ә ) ԋ (12.618 min)̕  
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7̔ (15.010 min)̕ 8̔4- ԋ (22.369 min)̕  

9̔2,6-ԋ (23.385 min)̕ 10̔  N,N-ԋӘ ԋ (34.325 min) 

min0 2.5 5 7.5 10 12.5 15 17.5 20 22.5

mAU

0

2

4

6

8

10

12

 DAD1 E, Sig=280,8 Ref=off (RFJ20110801\RFJ20110801 2011-08-01 10-55-31\RFJ00021.D)

 4
.0

12

 5
.3

61

 6
.4

54

 7
.4

82

 8
.5

89

 1
1.

78
1

 1
2.

54
1

 2
2.

14
2

 

3  Ҏ ‼ Ї ꜠ Ŗ 

1̔ N,N-ԋӘ -2,5-ԋ (4.012 min)̕ 2.̔ (5.361 min)̕  

3̔ 6- (6.454 min)̕ 4.̔ 4- ԋ (7.482 min)̕  

5.̔ 2,7- ԋ (8.589 min)̕ 6.̔ N- ԋ (11.781 min)̕  

7.̔ 1,5- ԋ (12.541 min)̕ 8.̔ 1- (22.142 min) 
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֒   

1 ∑ 

General principles 

1   

    № ԅ Ȃ  

№ ԍ ȁḠ ᶫ └ Ȃ 

2  ᴀ  

2.1  ̆0-200ğ 0.1gȂ 

2.2  Ȃ 

2.3  Ȃ 

2.4  ҈ ̆250mLȁ150mLȂ 

2.5  Ȃ 

2.6  Ȃ 

2.7  ┴ ̆10mLȁ1mLȂ 

2.8  Ȃ 

2.9  Ȃ 

2.10 Ȃ 

3  ῠ ╛ 

3.1   

    №̔                       8.5g 

          ⱴ                1000mL 

    └ ̔ ̆№ ⌠ⱴ ҈ ῤ̆ 90mL̆ 121Ņ 20minȂ 

3.2  SCDLP ᵣ Ῑ  

     №̔                    17g 

                             3g 

                                 5g 

           ԋ                  2.5g 

                                2.5g 

                                 1g 

           80                      7g 

                             1000mL 

└ ̔ᾢ Ҭⱴ ̆Ῥҍῒז № ̆ⱴ ̆ pH

ҹ 7.2ĺ7.3№ ̆ 90mL̆ 121Ņ 20minȂ ̆ᶏ ԍ 80

ᾟ№ ̆‛ 25Ņ ᶏ Ȃ 

Е ̆Ӟ ף Ȃ 

3.3  ᵣ Ȃ 

     └ ̔ ᵣ 50mL̆ 121Ņ 20minȂ 
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3.4  80Ȃ 

     └ ̔ 80 50mL̆ 121Ņ 20minȂ 

4  Ԑ  

4.1  ̆ ΐ ף ̆ѿ ̆

ᵝȂ ̆ Ҍ׆ ԍ 2ҩ ᵝ Ҭ῍ 10g 10mLȂ ԍ 20g

̆ ⱴ Ȃ 

4.2  ᶫ ̆ Ҥ Ḡ Ȃ Ҍ ̆ ╠Ҍ ̆

Ȃ 

4.3  ⌠ ̆ ̆ Ώ ̆ Ȃ Ҍ

̆ ԍ ‴ ̆Ҍ ‛ ‛‟Ȃ 

4.4  ѿҩ Ạ № ̆ ȁ ȁ ̆↕ ᾢ ₮ №

Ạ ̆Ῥ ▼ᵩ Ạῒז№ Ȃ 

4.5  Ҭ̆׆ ⌠ῃ ᵬ ̆ Ῥ ̆

Ԋᾢ ̆ῃ ᵬ ῃ Ҭ Ȃ 

5  ᶱ ┼  

5.1  ᵣ  

5.1.1  ᵣ ̆ 10mL ⱴ⌠ 90mL Ҭ̆

̆└ 1̔10 Ȃ 

5.1.2  ᵣ ̆ 10ğ ᾢⱴ 5mL ᵣ ̆Ῥⱴ 10mL•

80̆ 40Ņĺ44Ņ Ҭ 10min̆ ⱴ῀ 75mL̂ 40Ņĺ44Ņ

Ҭ ̃̆ 40Ņĺ44Ņ ҬӲ ̆└ 1̔10 Ȃ 

5.2  ȁ ȁӲ╕ ᵣ  

5.2.1  ֪ ̔ 10ğ ⱴ⌠ 90mL• ҈ Ҭ̆ᾟ

№ ̆ 15minȂ ῒ҉ ᵬҹ 1:10 Ȃ 

5.2.2  ̔ 10ğ ԍ Ҭ̆ⱴ 10mL ᵣ ̆

̆Ῥⱴ῀ 10mL 80̆ ̆ⱴ 70mL ̆ 40Ņĺ44Ņ

Ҭᾟ№ ̆└ 1̔10 Ȃ 

5.3  ᵣ  

    10ğ ⱴ⌠ 90mL Ҭ̆ᾟ№ ̆ᶏῒ№ ̆ ̆ ҉

ᵬҹ 1̔10 Ȃ 

ᶏ ̆↕ ̆ ҉ ȁ ȁ ╕ ̆ 10g ⱴ῀

90mL ̆ 1minĺ2min̕ ȁ ȁ ̆ 10g ̆ⱴ

10mL ᵣ ̆10mL 80̆ 70mL ̆ 3minĺ5minȂ 
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2  

Aerobic Bacterial Count 

1   

    ԅ Ҭ Ȃ 

ԍ Ȃ 

2  ӎ 

2.1  Aerobic bacterial count  

̆ ѿ ᴆҊ Ῑ ̂ Ῑ №ȁ Ῑ ȁ Ῑ ȁ

pH ṿȁ ̃̆1ĝ 1mL̃ Ҭ Ȃ ѿ

ᴆҊ Ҭ Ὶ Ȃ 

    Ḃԍ∞ ̆ ᴇ ᶭ

Ȃ 

3  ᴀ  

3.1  ҈ ̆250mLȂ 

3.2  ̆200mLȂ 

3.3  pH pH Ȃ 

3.4  Ȃ 

3.5  ̆18mm×150mmȂ 

3.6  ̆ 90mmȂ 

3.7  ┴ ̆10mLȁ1mLȂ 

3.8  Ȃ 

3.9  Ῑ ̆36Ņ±1ŅȂ 

3.10  Ȃ 

3.11  ̆55Ņ¤1ŅȂ 

4  ῠ ╛ 

4.1  ̔ ↕Ҭ 3.1Ȃ 

4.2  ȁ 80ð Ῑ Ῑ  

№̔                      20g 

                               3g 

                               5g 

                                15g 

                               1g 

          80                     7g 

                           1000mL 

└ ̔ᾢ ⱴ⌠ Ҭ̆ⱴ ̆ⱴ῀ 80̆ ῒז №̂

̃ⱴ⌠ῒᵩ Ҭ̆ Ȃⱴ῀ ȁ• 80̆ ̆ pH ṿҹ 7.1
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ĺ7.4̆ ⱴ῀ ̆121Ņ 20min̆ Ữ ԍ‛ Ȃ 

4.3  0.5% ҈ ̂2,3,5-triphenyl terazolium chloridĕ TTC̃ 

    №̔TTC                        0.5g 

                              100mL 

    └ ̔ ̆ 115Ņ 20min̆ ԍ ╕ ̆ 4Ņ—

Ȃ    

5  ᵲ  

5.1  1̔10 2mL̆№≢ ῀⌠ңҩ ῤ̆ 1mLȂ

1mL ῀⌠ 9mL Ҭ̂ ᶏ ̃̆ ѿ ̆ ᾟ

№ ̆└ 1:100 Ȃ 2mL̆№≢ ῀⌠ңҩ ῤ̆ 1mLȂ

̆ Ῥ 1:1000̆ 1:10000̆ éé ̆ ҩ 1 Ȃ 

5.2  ‛ 45Ņĺ50Ņ 80 Ῑ Ῑ ẁ ⌠ ῤ̆

15mL̆ ꜚ ̆ᶏ ҍ Ῑ ᾟ№ ̆ ₀ ̆ ̆ 36Ņ

±1Ņ Ῑ ῤ Ῑ 48h±2hȂ ѿҩҌⱴ ̆ⱴ῀ 15mL 80

Ῑ Ῑ ̆ ₀ ̆ ̆ 36Ņ±1Ņ Ῑ ῤ Ῑ 48h±2h̆ҹ

Ȃ 

5.3  ҹḂԍ ≢ Ҭ ҍ ̆ 100mL 80 Ῑ Ҭⱴ῀

1mL 0.5% TTC ̆ ̆ Ῑ ̆ Ȃ 

6   

ᾢ ̆ ̆ Ῥ 5Ṑĺ10Ṑ ץ̆ Ȃ Ҋ

̆ ₮ ѿ Ȃ Ҭ

̆ Ҍ Ȃ Ҍ⌠ Ҭ ѿ ̆ ῒᵩѿ

Ҭ № ̆↕ ҩ ӗץ ףץ2̆ ῃ Ȃ 

7   

7.1  ᾢ 30ĺ300ӊ ̆ᵬҹ Ȃ ѿҩ

̆ ץ ӗῒ Ṑ ӊ̂ 1 Ҭᶛ

1̃Ȃ 

7.2  ңҩ ̆ῒ 30ĺ300ӊ ̆•↕ ₮ң ӊ ṿ ‗

̆ ῒ ṿ ԍ ԍ 2̆ ῒ ̆ ԍ ῒҬץ↕•2 ᵞ

ӊ̂ 1Ҭᶛ 2 ᶛ 3̃Ȃ 

7.3  ԍ 300̆ ↕ ӗץ Ṑ

ӊ̂ 1Ҭᶛ 4̃Ȃ 

7.4  ԍ 30̆ ↕ ᵞ ӗץ Ṑ

ӊ̂ 1ᶛ 5̃Ȃ 

7.5  Ҍ 30ĺ300ӊ ̆ῒҬѿҩ ԍ 300̆

ѿ ԍ 30 ץ↕̆ 30 300 ӗץ Ṑ ӊ̂ 1

Ҭᶛ 6̃Ȃ 

7.6  ̆ ҹ g mL ԍ 10CFUȂ 

7.7  ̆ ῤץ10 ̆ ṿ ӊ̆ ԍ 100 ̆ ԋᵝ
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̆ ԋᵝ ṿ̆ ץ ԓ῀ Ȃҹԅ ҩ

̆ 10 ̂ 1 ̃Ȃ ҹñҌ ò ̆

Ȃ 

 

1   

ᶛ

 

Ҍ  

10
-1
     10

-2 
    10

-3
 

ң  

ӊ  

 

̂CFU/mL CFU/g̃  

 

̂CFU/mL CFU/g̃  

1 1365    164     20  Ƅ  16400  16000 1.6×10
4
 

2 2760    295     46  1.6  38000  38000 3.8×10
4
 

3 2890    271     60  2.2  27100  27000 2.7×10
4
 

4 Ҍ   4650    513 Ƅ 513000 510000 5.1×10
5
 

5 27      11      5  Ƅ   270    270 2.7×10
2
 

6 Ҍ   305     12 Ƅ 30500  31000 3.1×10
4
 

7 0       0       0 Ƅ ̖1×10 ̖10 

ЕCFU- ᵝȂ 

 

7.8 ץ CFU/g ҹ ᵝ ̕ ᵣ ץ CFU/mLҹ ᵝ Ȃ 
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3  

Thermotolerant Coliform Bacteria 

1   

    ԅ Ҭ Ȃ 

    ԍ Ҭ Ȃ 

2  ӎ 

2.1  Thermotolerant coliform bacteria 

ѿ Ὶ ῌ ̆ 44.5Ņ Ῑ 24hĺ48h Ӳ ֟

֟ Ȃ 

Һ ֲ ꜚ Ḃ̆ ᵬҹ Ḃ ᴇ , 

Ҭ Ȃ 

3  ᴀ  

3.1  ̔44.5Ņ±0.5ŅȂ 

3.2  Ȃ 

3.3  Ȃ 

3.4  Ȃ 

3.5  Ȃ 

3.6  Ȃ 

3.7  ҈ ̆250mLȂ 

3.8  ̔18 mm×150mmȂ 

3.9  ṕ Ȃ 

3.10  pH pH Ȃ 

3.11  Ȃ 

3.12  ┴ ̆10mLȁ1mLȂ 

3.13  ̔ 90mmȂ 

4  ῠ ╛ 

4.1  ṐӲ ̂ Ҭ ╕̃ Ῑ  

    №̔                       40g 

                                10g 

          Ӳ                         10g 

          0.4%          5mL 

                                 2g 

          80                      14g 

                             1000mL 

    └ ̔ ȁ 80 ⌠ ҬȂ ȁ Ӳ ⌠ῒᵩ

Ҭ̆ⱴ⌠ѿ ̆ pH⌠ 7.4̆ ⱴ῀ 0.4% ̆ ̆№ ̆
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10mL̂ Ҭⱴѿҩ ṕ ̃Ȃ115Ņ 20minȂ 

4.2  ᴚ ῌ̂EMB̃  

    №̔                       10g 

          Ӳ                         10g 

          ԋ                    2g 

                                  20g 

          2%ᴚ               20mL 

          0.5%             13mL 

                             1000mL 

    └ ̔ᾢ ⱴ⌠ 900mL Ҭ̆ⱴ ̆ ⱴ῀ ԋ ̆

̆ᶏӊ ȂῬץ 1000mLȂ pH ṿҹ 7.2ĺ7.4̆ № ԍ҈ ῤ̆

121Ņ 15min Ȃҳ ⱴ῀Ӳ ⱴ Ȃ‛ 60Ņ ᵬⱴ῀

ᴚ ̆ Ȃẁ Ȃ 

4.3  ̂ᵬ ̃ 

    №̔ ̂ ̃         20g 

                                 5g 

                             1000mL 

    └ ̔ ҉ №ⱴ ̆ pH ṿҹ 7.0ĺ7.2̆ № ̆ 121Ņ

15minȂ 

4.4  ╕ 

    ₄ᾥ ╕̔ 5g ԋ ԍ 75mL Ҭ̆ ⱴ῀

25mLȂ 

    ̔ ԍ Ҭ̆ԍ 44.5Ņ±0.5Ņ Ῑ 24h±2hȂ ⱴ ₄ᾥ

╕ 0.3mLĺ0.5mL̆ Ȃ ԍ ╕ Ȃ 

    ̔ ү ̆ ӯ ̆ ᾢ ᶏ

Ȃ 

4.5  ῌ ̔ 

4.5.1  └  

4.5.1.1  ̔ 

                                 1g 

    95%Ә                          20mL 

    1%                   80mL 

ԍӘ Ҭ̆ ҍ Ȃ 

4.5.1.2  ῌ ̔ 

                                     1g 

                                 2g 

    ⱴ                       300mL 

    ҍ ᾢ ̆ⱴ῀ ̆ᾟ№ ̆ ῃ ̆Ῥⱴ

300mLȂ 

4.5.1.3  ̔95%Ә Ȃ 

4.5.1.4  ̔ 

    ̂1̃ ̔ 

                                 0.25g 

       95%Ә                       10mL 
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                               90mL 

    ԍӘ Ҭ̆ Ȃ 

    ̂2̃ ̔ 10ğ ̆ⱴ 95%Ә 100mL̆ ̆

Ȃ 10mL̆ ⱴ 5% 90mL ̆ ҹ ȂῬ

10mLⱴ 90mL̆ ҹ Ȃ 

4.5.2   

4.5.2.1  ҉ ̆ ⱴ ̆ 1min̆ Ȃ 

4.5.2.2  ⱴ ῌ ̆ᵬ 1min̆ Ȃ 

4.5.2.3  ⱴ 95%Ә ̆ 30s̆ Ә ҩ ̆ ẁ ̆Ῥ Ә

ҩ ̆ 10s̆ Ȃ 

4.5.2.4  ⱴ ̆ 1min̆ ̆ ̆ Ȃ 

4.5.3   

    ῌ ̆ ῌ Ȃ 

Е 1:10 ᵬ ̆ ֽ 10sȂ 

5  ᵲ  

5.1  10mL 1̔ 10 ̆ⱴ⌠ 10mL ṐӲ ̂ Ҭ ╕̃ Ῑ Ҭ̆ 44.5Ņ

±0.5Ņ Ῑ Ҭ Ῑ 24h̆ Ҍ֟ ӞҌ֟ ̆ Ῑ 48h̆ ׅ Ҍ֟ ӞҌ֟

̆↕ ҹ Ȃ 

5.2  ֟ ֟ ̆⅞ ⌠ᴚ ҉̆ 36Ņ±1Ņ Ῑ18hĺ24hȂ

Ῑ 1ĺ2 ⌠ Ҭ̆ 44.5Ņ±0.5Ņ Ῑ 24h±2hȂ 

    Ῑ ̆ ҉ ҉ ῖ Ȃ ᴚ Ῑ

҉ ῖ ̆ ̆ ̆ ᾣ ̆ ΐ ᾣ ȂӞ

̆Ҍ ᾣ ̆ ̆Ҭ ̆֞ ҹ ̆

Ȃ 

5.3  ҉ ̆ ᵬ ῌ Ȃ 

5.4  Ῑ Ҭ̆ⱴ῀ ╕ 0.5mL̆ Ȃ

̕ ╕ Ȃ 

6   

Ӳ ֟ ֟ ̆ ҉ ῖ ̆ ҹ ῌ ̆

̆↕ Ҭ ₮ Ȃ 
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4 Ẑ  

Pseudomonas Aeruginosa 

1   

    ԅ Ҭ Ẋ Ȃ 

ԍ Ҭ Ẋ Ȃ 

2  ӎ 

2.1 Ẋ  Pseudomonas aeruginosa 

ԍẊ ̆ҹ ῌ ̆ ̆ ֟ Ȃ

̆ ҹ֒ ̆ 42Ņ±1Ņ ᴆҊ Ȃ 

3  ᴀ  

3.1  Ῑ ̔36Ņ±1Ņȁ42Ņ±1ŅȂ 

3.2  ҈ ̆250mLȂ 

3.3  ̔18 mm×150mmȂ 

3.4  ̔ 90mmȂ 

3.5  ┴ ̆10mLȁ1mLȂ 

3.6  Ȃ 

3.7  Ȃ 

3.8  ȁ Ȃ 

3.9  Ȃ 

3.10  Ȃ 

3.11  Ȃ 

4  ῠ ╛ 

4.1  SCDLP ᵣ Ῑ  

    ↕Ҭ 3.2Ȃ 

4.2  Έ ҈ Ῑ  

    №̔                        3g 

                                10g 

                                 5g 

          Έ ҈         0.3g 

                                  20g 

                             1000mL 

    └ ̔ ̆ ҉ № ⱴ ̆ pH ҹ 7.4ĺ7.6̆ ⱴ῀ ̆115Ņ

20min ̆└ Ȃ 

4.3  Ә Ῑ  

    №̔Ә                      10.0g 

                                5.0g 
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          ԋ              1.39g 

          ԋ              0.73g 

          ̂MgSO4.7H2Õ       0.5g 

                                0.012g 

                                  20g 

                             1000mL 

    └ ̔ ̆ ῒז №ⱴ⌠ Ҭ̆ⱴ ̆ pH ҹ 7.2̆ ⱴ῀

ȁ ̆ 121Ņ 20min ̆└ Ȃ 

4.4  Ῑ  

    №̔                       20g 

                               1.4g 

                                10g 

                                  18g 

          ̂ ̃              10g 

                            1000mL 

    └ ̔ ȁ ⱴ⌠ Ҭ̆ⱴ ᶏῒ ̆ pH 7.4̆ ⱴ῀

̆ⱴ ̆№ ԍ ῤ̆ 115Ņ 20min• ̆└ Ȃ 

4.5  Ῑ  

    №̔                        3g 

                                 5g 

                                 120g 

                            1000mL 

└ ̔ №ⱴ⌠ Ҭ 20min̆ ⱴ ᶏӊ ̆ pH 7.4̆ №

ԍ ῤ̆ 115Ņ 20min ̆ └ Ȃ 

4.6  Ῑ  

    №̔                       10g 

                               3g 

                                 2g 

          ֒                    0.5g 

                            1000mL 

    └ ̔ ⱴ⌠ Ҭ̆ⱴ ᶏӊ ̆ pH ҹ 7.2̆

̆ⱴ῀ ֒ ̆ ̆№ ⌠ⱴ ṕ Ҭ̆ 115Ņ

20min Ȃ 

4.7  Ῑ  

    №̔                      10g 

                                3g 

                                5g 

                                 15g 

                           1000mL 

    └ ̔ ̆ ῒᵩ № ԍ Ҭ̆ pHҹ 7.2ĺ7.4̆ ⱴ῀ ̆ⱴ

̆№ ̆ 121Ņ 20min ̆└ Ȃ 

5  ᵲ  

5.1  Ῑ̔ 1:10 10mLⱴ⌠ 90mL SCDLP ᵣ Ῑ Ҭ̆ 36Ņ±1Ņ
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Ῑ 18hĺ24hȂ Ẋ ̆ Ῑ ѿ ̆ Ῑ

Ȃ 

5.2  № Ῑ̔׆ Ῑ Ῑ ̆⅞ Έ ҈

҉̆ 36Ņ±1Ņ Ῑ 18hĺ24hȂ₄ Ẋ Ῑ ҉̆ῒ ̆

̆ ̆ ̆ Ῑ Ȃ 

    ӎ Έ ҈ Ӟ Ә Ῑ № ̆ ⅞ ԍ

҉̆ 36Ņ±1Ņ Ῑ 24h±2h̆ Ẋ Ῑ ҉ ̆ ̆

Ҍ ̆ Ῑ ̆ῒז Ҍ Ȃ 

5.3  ̔ ̆ ̆ ῌ ̆ ҹ ῌ

Ȃ 

5.4  ̔ ѿ ‪ ԍ ῤ̆ Ẋ

҉̆ ῒ҉ ⱴѿ └ 1%ԋ ԋ ̆

15sĺ30sӊῤ̆₮ ̆ҹ ̕ Ῑ Ҍ ̆ҹ

Ȃ 

5.5  ̔ 2ҩĺ3ҩ̆№≢ Ῑ ҉̆ 36Ņ

±1Ņ Ῑ 24h±2h̆ⱴ῀ ᴏ 3mLĺ5mL̆ᾟ№ ᶏ Ῑ Ҭ ԍ ᴏ

ῤ̆ ᴏ ̆ ᴏ ⌠ ѿ Ҭ ⱴ῀ 1mol/L 1mL

̆ ̆ ┴Ȃ ҉ ῤ₮ ⌠ ҹ ̆ Ҭ

Ȃ 

5.6  ֟ ̔ Ẋ Ῑ ̆ Ῑ

Ҭ̆ 36Ņ±1Ņ Ῑ 24h±2h̆ Ȃ₄ Ῑ ῤ ṕ Ҭ ᵣ ̆

ҹ ̆ ̆ ֒ № ֟ Ȃ 

5.7  ̔ Ẋ Ῑ ̆ ┬ Ῑ ῤ̆

36Ņ±1Ņ Ῑ 24h±2h̆ ₮ ԍ 4Ņ±2Ņ— 10minĺ30min̆ ׅ

ҹ ̕ ₀ Ҍ ҹ Ȃ 

5.8  42Ņ ̔ Ẋ Ῑ ̆ Ῑ ҉̆

ԍ 42Ņ±1Ņ Ῑ Ҭ̆ Ῑ 24hĺ48h̆ Ẋ ̆ҹ ̆ ᵌ ᾣẊ

↕Ҍ Ȃ 

6   

№ Ῑ ̆ ҹ ῌ ̆ ҹ

̆ Ҭ ₮ Ẋ ̕ ȁ

֟ 42Ņ ҈ ҹ ׅ̆ Ҭ ₮ Ẋ Ȃ 
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5  

 Staphylococcus  Aureus 

1   

ԅ Ҭ Ȃ 

ԍ Ҭ Ȃ 

2  ӎ 

2.1  Staphylococcus aureus 

ҹ ῌ ̆ ↓̆ ̆ ̆ № ̆ ₀

Ȃ 

3  ᴀ  

3.1  Ȃ 

3.2  Ῑ ̔36Ņ±1ŅȂ 

3.3  Ȃ 

3.4  ┴ ̆10mLȁ1mLȂ 

3.5  ̔18 mm×150mmȂ 

3.6  Ȃ 

3.7  Ȃ 

3.8  ҈ ̆250mLȂ 

3.9   

3.10  

4  ῠ ╛ 

4.1  SCDLP ᵣ Ῑ  

↕Ҭ 3.2Ȃ 

4.2  Ῑ  

     №̔                       10g 

                                  3g 

                                  5g 

           ⱴ                1000mL 

    └ ̔ ҉ №ⱴ ̆ pHҹ 7.4̆ № ̆ 121Ņ 15minȂ 

4.3  7.5%  

     №̔                    10g 

                               3g 

                                75g 

           ⱴ              1000mL 

    └ ̔ ҉ №ⱴ ̆ pHҹ 7.4̆ № ̆ 121Ņ 15minȂ 

4.4  Baird Parker  
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     №̔                    10g 

                                 5g 

                               1g 

           Ҙ                    10g 

                                12g 

           ̂LiCl·6H 2Õ         5g 

                                  20g 

                              950mL 

                                pH7.0±0.2 

    ╕ └̔30% 50mLҍ 1%֒ 10mL ̆Ḡ

ԍ— ῤȂ 

    └ ̔ №ⱴ⌠ Ҭ̆ⱴ ῃ ̆‛ 25Ņ±1Ņ pHȂ№

95mL̆ 121Ņ 15minȂҳ ⱴ ̆ 95mLⱴ῀ 50Ņ

֒ ╕ 5mL̆ ẁ Ȃ Ῑ Ҍ Ȃᶏ ╠ — Ҍ

48h±2hȂ 

4.5  Ῑ  

    №̔ Ῑ                 100mL 

          ̂ ᾮ  ̃        10mL 

    └ ̔ Ῑ ⱴ ̆ ‛ 50Ņ ᵬⱴ῀ ̆ ̆└

̆ — ῤ Ȃ 

4.6  Ῑ  

    №̔                       10g 

                                 5g 

                                10g 

                                 5g 

          0.2%         12mL 

                             1000mL 

└ ̔ ȁ ȁ ⱴ⌠ Ҭ̆ⱴ ̆ pH7.4̆ ⱴ῀

╕̆ № Ҭ̆68.95kPâ 115Ņ 10 lb̃ 20min Ȃ 

4.7  ᵣ  

    ↕Ҭ 3.3Ȃ 

4.8  ᾮֲ̂̃ └  

    3.8% ̆ 121Ņ 30min̆ 1ᴍⱴᾮ̂ ֲ ῃ̃ 4ᴍ̆ ̕

2000rpmĺ3000rpm 3minĺ5minȂ Ҋ ̆ ҉ Ȃ 

5  ᵲ  

5.1  ̔ 1:10 10mL ⌠ 90mL SCDLP ᵣ Ῑ Ҭ̆ 36Ņ±1Ņ Ῑ

̆ Ῑ 24h±2hȂ 

Е Ῑ Ӟ 7.5% Ȃ 

5.2  № ̔ ҉ Ῑ Ҭ̆ 1ĺ2 ̆⅞ Baird Parker Ῑ ̆

Ῑ Ӟ ⅞ ⌠ ̆ 36Ņ±1Ņ Ῑ 48hȂ ҉

̆ ̆Ҍ ̆ ᾣ ̆ Ȃ Baird Parker Ῑ ҉ҹ ̆

ᾣ ̆€ ̆ ̆ ⌠ ̆ ҹ ̆ ҹѿ ̆ ῒ ѿ

Ȃ ᵌ ȂẼ ᴪ ⌠ ᵌ ̆ᵖ
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Ȃ ҩ № ҉̆ 36Ņ±1Ņ Ῑ 24h±2hȂ 

5.3  ̔ № ̆ ̆ ῌ ̆ Ȃ ҹ ῌ

̆ ↓ ̆ ̆ ̆ ̆ ᵣ ̆ ҹ 0.5mm

ĺ1mmȂ 

5.4  ̔ ҉ № ⌠ Ῑ Ҭ̆ Ῑ ҉ⱴ῀

ҹ 2mmĺ3mm ᵣ ̆ 36Ņ±1Ņ Ῑ 24h±2h̆

֟ Ȃ 

5.5  ₀ ̔ 1:4 0.5mL̆ ԍ Ҭ̆ⱴ῀ 24h±2h

Ῑ 0.5mLȂ ̆ 36Ņ±1Ņ Ҭ̆ ѿ ̆6hӊῤ

₀ ҹ Ȃ ץ ₀ Ῑ Ῑ

0.5mL̆ №≢ⱴ῀ 1:4 0.5mL̆ ̆ᵬҹ Ȃ 

6   

    ₄ ҉ ҉ ̆ ̆ ҹ ῌ ̆

֟ ̆ ₀ ̆ ₮ Ȃ 
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6  

 Molds and Yeast Count 

1   

    ԅ Ҭ Ȃ 

ԍ Ҭ Ȃ 

2  ӎ 

2.1  Determination of molds and yeast count 

ѿ ᴆҊ Ῑ ̆1g 1mL Ҭ

̆ ∞ץ ῒѿ ’Ȃ 

    Ῑ ̆ Ῑ ҉̆ 28Ņ±2Ņ Ῑ

5d̆ Ȃ 

3  ᴀ  

3.1  Ῑ ̔28Ņ±2ŅȂ 

3.2  Ȃ 

3.3  ҈ ̆250mLȂ 

3.4  ̔18mm×150mmȂ 

3.5  ̔ 90mmȂ 

3.6  ┴ ̆10mLȁ1mLȂ 

3.7  ̆200mLȂ 

3.8  Ȃ 

3.9  Ȃ 

3.10 Ȃ 

4  ῠ ╛ 

4.1   

  ↕Ҭ 3.1Ȃ 

4.2  ̂ ⱴ ̃ Ῑ  

    №̔                        5g 

                                10g 

          ԋ                    1g 

          ̂ 7H2O  ̃            0.5g 

                                  20g 

          1/3000             100mL 

         ̂ ᾣ ̃        

          ⱴ                1000mL 

                              100mg 

└ ̔ ҉ №̂ ̃ⱴ῀ Ҭ ̆Ῥⱴ῀ Ȃ№ ̆
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121Ņ 20min̆ Ә ̆ ⱴ῀ Ῑ Ҭ̆

̆ᶏ 1000mLⱴ 30mgȂ 

5  ᵲ  

5.1   

Ҭ 5.1Ȃ 

5.2  1:10ȁ1:100ȁ1:1000 1mL№≢ ῀ ῤ̆ ҩ 2ҩ

̆ ῀ ‛ 45Ņ±1Ņ Ῑ ̆ᾟ№ Ȃ₀ ̆ ̆ 28Ņ

±2Ņ Ῑ 5d̆ Ȃ ѿҩҌⱴ ̆ⱴ῀ 15mL Ῑ ̆

₀ ̆ ̆ 28Ņ±2Ņ Ῑ ῤ Ῑ 5d̆ ҹ Ȃ 

5.3  ̔ᾢ ҩ ҉ ̆ ₮ ҩ

Ȃ∞ ̆ 5ҩĺ50ҩ ӊῤ ̆ӗץ Ṑ ̆

ҹ ĝ mL̃ Ҭ Ȃῒז ῤ

ӊȂ 

5.4  ĝ mL̃ ץ CFU/ĝ mL̃ Ȃ 
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῏   

1 ∑ 

General Principles  

1   

№ ԅ ῒ֟ ῃ ᴇ Ȃ 

№ ԍ ῒ֟ ῃ ᴇȂ 

2  Ὴ ᴍ  

2.1 ᴇ ↕ 

ץ ȁ ᶏ ᴆҊ̆Ҍ ֲᵣẫ ֟ Ȃ 

2.2 ↕ 

̆ѿ Ҋ↓ ̔  

̂1̃ ̕  

̂2̃ ┬ / ̕  

̂3̃ ̕  

̂4̃ ᾣ ᾣ
ń
̂ ΐ Ạ ̃̕   

̂5̃ ̂ ѿ ѿ ᵣ ̃̕   

̂6̃֒ ̕  

̂7̃ ̕  

̂8̃ / ̕ 

̂9̃ ף ꜚⱬ
ń
̕  

̂10̃ ̆ ῒז Ȃ ҍ ԍ

ᵌ̆↕ ⁞ ֓ Ȃ 

  ҹ ↕ ̆ ץ ȁ ῏ ȁ

ȁҳ ȁֲ ץ ᵌ ’̆ ⱴ ⁞ᾧ Ȃ 

 * GB7919-87 ῃ ᴇ ̕ 

               OECD (OECD Guidelines for Testing of Chemicals) 

3  ֟ ῃ ᴇ  

3.1  ᴇ ↕ 

ѿ ’Ҋ̆ ֟ ╠̆ ֟ ≢

ץ̆ ᴇῒ ῃ Ȃ 

3.2  ↕ 

3.2.1  ԍ ̆ ’ Ȃ 

3.2.2  ᶏ ┬ ̆ ┬ ҌῬ

┬ ̆ 1 ᶏ ‖ ┬ Ȃ 

3.2.3  ҍ ֟ Ҍ ┬ Ȃ 
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2  

   Acute Oral Toxicity  Test 

1   

ԅꜚ ↕ȁ Ȃ 

ԍ ῃ Ȃ 

2   

ᵀ ѿ ̆ ᶫ

ẫ Ḥ Ȃ ᵬҹ № ץ ֒

ῒז ╕ ᶭ Ȃ 

3  ӎ 

3.1   acute oral toxicity 

ѿ 24hῤ ԇ ꜚ ̆ꜚ ῤ₮ ẫ Ȃ 

3.2  LD50  medium lethal dose 

ѿ ԇ ̆ ꜚ ᵣҬ ֙ ╕ Ȃץ ᵝᵣ

(mg/kg g/kg) Ȃ 

4  ∑ 

ץ ԇ ꜚ Ҍ ╕ ̆ ѿҩ╕ ̆ ╕

Ȃ ꜚ ֙ ’Ȃ ֙ ꜚ

̆ ׅ ꜚ Ȃ Һ ԍ ꜚ ̆p

Ӟ ԍ ꜚ Ȃ 

5   

5.1   

ԍ ׃ Ҭ̆ ̆ῒ ( )̆

ᶏ ῒ׃ז ̂ ȁ ȁ Ȃ̃ ׃ ̆ ԅ ῒ ̆

↕ ╠ᾢ ῒ Ȃ ᵣ ‗ԍ ꜚ ̆

ꜚ ᵣ ѿ ҹ 1mL/100ğ  2mL/100gȂ

ᶏ ╕ ѿ Ȃ 

5.2  ꜚ Ῑ  

ẫ ̆Ӟ ῒז ꜚ Ȃᶏ ꜚ ֟

ה Ȃ ꜚ ᵣ ӊ Ҍ ᵣ 20%Ȃ ╠ꜚ ꜚ

Ҭ 3ð5d Ȃ 

ꜚ ꜚ Ȃ ‰ ̆ Ҍ └Ȃ 

5.3  ╕  

    ̆ ↕҉ 4ð6ҩ╕ ̆ ꜚ ѿ ҹ 10 ̆ Ȃ 
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╕ Ὶץ ֟ ֙ҹ ̆ ץ ꜚ

Ȃ ᵞ Ӟ̆ ѿ ̆ 10 ꜚ ̂ ̃ 5000mg/kg

ᵣ ╕ ̆ ꜚ ֙̆ ҌῬ ҩ╕ Ȃ 

5.4    

5.4.1  ╠̆ ꜚ ̆Ҍ └ Ȃ ף ῒזꜚ ̆

ץ Ȃ 

5.4.2  ̆ ꜚ ᵣ ̆ № ̆ ꜚ ѿ ̆

ᵀ ᵞ̆ѿ ԇ ̆Ӟ 24hῤ№ 2ð3 ̆ᵖ ᵬҹѿ

╕ Ȃ 3 hð4 hȂ № ̆ ̆

ꜚ ѿ Ȃ 

5.4.3  ̆ ꜚ ῃ ̆ 1 d ꜚ Ҭ

֙ ’̆ῒ ѿ ה Ȃ ȁ ̆

ȁ ȁ Һ Ҭ ȁ ᵣ ꜚ ҹ Ȃ ≢ ₮ ȁ

ȁ ȁ ȁ Ȃ ᵬ ᵣ ₮ ֙ Ȃ 

5.4.4  ѿ Ҍ 14d̆ ᵖ ѿ Ҍ ̆ ꜚ Ҭ Ҥ ȁ

₮ Ȃ ֙ ̆ Ȃ 

ῤ ꜚ ̆ ꜚ ̆ Ȃ 

5.4.5  ꜚ ᵣ ╩ ̆ ῃ ᵣ Ȃ ֙ 24h

24h҉ץꜚ ᵣ Ȃ 

5.4.6  LD50̆ ѿ ȁ ȁ҉-Ҋ ȁ

ᵝ- Ȃ 

5.5  ᴇ 

    ᴇ ̆ LD50ҍ ⌠ ̆LD50ṿ

№ ץ ∞ ῀ ꜚ ֙ ᶭ Ȃ

LD50ṿ ѿ ꜚ ȁ ≢ȁ ȁ Ȃ ᴇ

ꜚ ҍꜚ ̂ ҹ ҳ ȁ ᵣ ᴴȁᵣ ȁ

ῒז ᵬ ) Ҥ ӊ ῏ Ȃ 

№ 1Ȃ 

1 ⅎ  

LD50 (mg/kg) №  

Ò50  

51ð500 Ҭ  

 501ð5000 ᵞ  

>5000  

6   

LD50 ᴇ Ȃῒ ⌠ֲ

Ȃ  
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3  

Acute Dermal Toxicity Test 

1   

ԅꜚ ↕ȁ Ȃ 

ԍ ῃ Ȃ 

2   

ᵬ ֟ ̆ ҹ

№ ץ ֒ ῒז ╕ ᶫᶭ Ȃ 

3  ӎ 

3.1   acute dermal toxicity 

    ѿ ̆ꜚ ῤ₮ ẫ Ȃ 

3.2  LD50   mdium lethal dose 

ѿ ̆ ꜚ ᵣҬ ֙ ╕ Ȃץ ᵝ

ᵣ (mg/kg g/kg) Ȃ 

4  ∑ 

Ҍץ ╕ ԇ ꜚ ̆ ѿҩ╕ Ȃ ꜚ

֙ ’Ȃ ֙ ꜚ ̆ ׅ ꜚ

Ȃ ΐ ┬ Ҍ Ȃ 

5   

5.1   

ᵣ ѿ Ҍ Ȃ ҹ ᵣ̆ ̆ ȁ

┬ ȁҌ ȁҌҍ ׃ Ḡץ̆ ҍ

Ȃ ׃ ȁ ȁ₄ Ȃ 

5.2  ꜚ Ῑ  

ẫ ȁ ᾮ ᵬҹ ꜚ Ӟ̆ ᶏ ῒז ꜚ Ȃᶏ

ꜚ ה֟ Ȃ ꜚ ᵣ ҹ̔ 200gð300g̕ ᾮ

2kgð3kg̕ 350gð450gȂ ꜚ ẫ Ȃ ╠ꜚ ꜚ

Ҭ  3dð5d Ȃ 

ꜚ ꜚ Ȃ ‰ ̆ Ҍ └Ȃ 

5.3 ╕  

̆ ↕҉ 4ð6ҩ╕ ̆ ꜚ ѿ ҹ 10 ̆

Ȃ ╕ Ὶץ ֟ ֙ҹ ̆ ץ ꜚ

Ȃ ᵞ̆ ѿ ̆ 10 ꜚ ̂ ̃

2000mg/kgr ╕ ̆ ꜚ ֙̆ ҌῬ ҩ╕ Ȃ 
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5.4   

5.4.1  ╠ 24h̆ ◄ ╖ ꜚ ̆ ̆

Ҍ ᴴ ᾧץ Ȃ ꜚ ᵣ 10%̆ ꜚ ᵣ

Ȃᵣ ҹ 200gð300g ҹ 30cm
2
ð40cm

2̆ᵣ ҹ 2kgð3kg ᾮ

ҹ 160 cm
2
ð210 cm

2
,ᵣ ҹ 350gð450g ҹ 46 cm

2
ð54 cm

2Ȃ 

5.4.2  ԍꜚ ̆ ѿ ̆ ┬ ̆

ꜚ Ȃ ̆ ⁞ ̆ᵖ ׅ Ȃѿ

24hȂ 

5.4.3  ̆ ᶏ ῒז Ȃ 

5.4.4  ѿ Ҍ 14d̆ ᵖ ꜚ Ҭ Ҥ ȁ ₮

Ȃ ֙ ̆ Ȃ 

5.4.5  ꜚ ῃ ̆ 1 d ꜚ Ҭ

֙ ’ ῒ̆ ѿ ה Ȃ ȁ ץ ȁ ȁ

Һ Ҭ ȁ ᵣ ꜚ ҹ ꜚ Ȃ ≢ ꜚ ₮ ȁ

ȁ ȁ ȁ ȁ Ȃ ֙ ‰ Ȃ 

ῤ ꜚ ȁ ꜚ ̆ Ȃ 

5.4.6  ꜚ ᵣ ╩ ̆ ῃ ᵣ Ȃ ֙ 24h

24h҉ץꜚ ᵣ Ȃ 

5.4.7  LD50̆ ѿ ȁ ȁ҉-Ҋ ȁ

ᵝ- Ȃ 

5.5  ᴇ 

ᴇ ̆ LD50ҍ ⌠ ̆LD50ṿ

№ ץ ∞ ꜚ ֙ ᶭ

Ȃ LD50ṿ ѿ ꜚ ȁ ≢ȁ ȁ Ȃ ᴇ

ꜚ ҍꜚ ̂ ҹ ҳ ȁ ᵣ ᴴȁᵣ ȁ

ῒז ᵬ ̃ Ҥ ӊ ῏ Ȃ 

№ 1Ȃ 

1 ⅎ  

LD50̂ mg/kg̃  №  

̖5 

5ð̖44                                       

      ▲  

       

44ð̖350       Ҭ  

350ð̖2180       ᵞ  

ů2180          

6   

LD50 ᶫԅ Ȃῒ

⌠ֲ Ȃ ҍ ῒז

ᴇȂ 
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4 ╓ /  

Dermal Irritation/Corrosion Test  

1   

ԅꜚ ┬ ↕ȁ Ȃ 

ԍ ῒ֟ ῃ Ȃ 

2   

ᴇ ῒ֟ Ӳꜚ ┬ ᵬ ᵬ ῒ

Ȃ 

3  ӎ 

3.1  ┬  dermal irritation 

     ֟ Ȃ 

3.2   dermal corrosion  

     Ҍ ᴴȂ 

4  ∑ 

ѿ ( ) ԍ ꜚ ҉̆ ῤ̆ ꜚ

┬ ᵬ №Ȃ ץ̆ ᴇ ┬ ᵬ Ȃ

┬ ץ ᴇ ᵬ Ҍ Ȃ 

ꜚ ᴋᵥ ₮ Ҥ ȁ ̆↕ ԇֲ Ȃᶭ

’ ᴇȂ 

5   

5.1   

ᵣ ѿ Ҍ ̆ ᶏ Ȃ ҹ ᵣ̆ ῒ ̆

ῒז ┬ ╕ᾟ№ Ḡץ̆ ҍ Ȃᶏ ῒז ╕̆

⌠ ╕ ┬ Ȃ ᶏ ֟ ᾢ̆ ֟

┬ / ̆ Ҭ ҉ץ ┬ ̆ ᶏ ҹ Ῥ

┬ / Ȃ 

ҹ ̂pHṿ Ò2 Ó11.5̃̆ ҌῬץ ┬ Ȃ ̆

̆ LD50 ԍ 200mg/kgᵣ Ҭ

╕ ҹ 2000mg/kgr ׅ ₮ ┬ ᵬ ̆Ӟ ┬ Ȃ 

5.2  ꜚ Ῑ  

Ӳꜚ ҹ ꜚ ̆ ᾮȂ ᶏ ȁẫ ȁ ᴴ

ꜚ ̆ ̆ᵖ ꜚ ה֟ Ȃ ꜚ 4 ̆

֓ ↕ ⱴ ꜚ Ȃ ꜚ Ῑ̆ ╠ꜚ ꜚ

Ҭ 3d Ȃ 
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ꜚ ꜚ Ȃ ‰ ̆ Ҍ └Ȃ 

5.3  ┬    

5.3.1  ╠ 24 h ̆ ꜚ ңᶷ ◄ ̆Ҍ ᴴ ̆ ȁ

3cm×3cmȂ 

5.3.2  0. 5 mL̂ g̃ ҉̆ ԋ ̂2.5cm×2.5cm̃ ѿ

ᵌ ̆Ῥ ┬ ⱴץ Ȃ ѿᶷ ᵬҹ Ȃ

̆ ҹ 4hȂ ֟ ̆ ֲ ᶏ ֟ ̆

Ȃ ‖ ֟ ֽ̆ 2 h Ȃ ┬

╕ Ȃ 

Ҥ ┬ ᵬ ̆ № ̆ ҈ҩ

ᾢ ѿ ᾮ ҉̆№≢ԍ 3 minȁ60min 4 h

Ҋѿ ̆ ᵝ ᴋѿ ₮ ᵬ ̆ Ả Ȃ 

5.3.3  ԍ 1ȁ24ȁ48 72 h ᵝ ̆ 1

ץ̆№ ꜚ № ṿ ᴇ̆ 24ȁ48 72 h №

ṿ̆ 2∞ ┬ Ȃ 

ץ  5.3.4 ⌠ Ҍ ┬ ᵬ ῃ ̆ѿ Ҍ 14dȂ 

5.4  ┬  

5.4.1  ╠ ꜚ ңᶷ ◄ ̆ ҹ 3cm×3cm̆ 2.5 

cm×2.5cmȂ 

5.4.2  0.5mL(g) ѿᶷ ҉̆ ᶏ ┬ ╕ └ ̆ ѿ

ᶷ ╕ᵬҹ ̆ 1 ̆ 14dȂ׆ ԋ ̆ ╠ ◄ ̆

┬ ╕ Ȃѿ ̆ 1 №̆

Ȃ 

5.4.3   ᴇ̔ Ҋ↓Ὲ ꜚ ץ̆№ 2∞ ┬ Ȃ 

14ꜚ

№
ꜚ №

ä
=  

 

                         1   ╓ ⅎ 

 № 

   

    0 

אָ̂    ̃ 1 

    2 

   Ҭ ð  3 

   Ҥ ̂ ̃  4 

 

  

 

    0 

אָ̂    ̃ 1 

   ̂ ̃ 2 

   Ҭ ̂ 1mm̃  3 

   ̂ 1mm̆  ̃ 4 

№ 8 
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 2   ╓ ⅎ  

№ ṿ                      

0 ð ̖ 0.5 ┬  

0.5ð ̖ 2.0 ┬  

2.0 ð ̖ 6.0                                Ҭ┬  

         6.0 ð  8.0 ┬  

6   

    ┬ ꜚ׆ ⌠ֲ Ȃ ᾮ ’Ҋ

┬ ֲ Ȃ ῒז ꜚ Ӟ ⌠ ᵌ ↕̆ᴪ

ⱴ׆ꜚ ⌠ֲ Ȃ Ҭᶏ ѿ ᴆҊ ̆

ֲ ᶏ Ҭ Ȃ 
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5 ╓ /  

Acute Eye Irritation/Corrosion Test 

 

1   

ԅꜚ ┬ ↕ȁ Ȃ 

ԍ ῒ֟ ῃ Ȃ 

2   

ᴇ ῒ֟ Ӳꜚ ┬ ᵬ ᵬ ῒ

Ȃ 

3  ӎ 

3.1  ┬  eye irritation 

    ֟ Ȃ 

3.2   eye corrosion 

    Ҍ ᴴȂ 

4  ∑ 

ѿץ ╕ ῀ ꜚ ѿᶷ ῤ ץ̆ ᵬ ѿᶷ ᵬ

ҹ Ȃ ῤ̆ ꜚ ┬ ᵬ № ץ̆

ᴇ ┬ ᵬ Ȃ ץ ᴇ┬ Ҍ Ȃ 

ꜚ ᴋᵥ ₮ Ҥ ȁ ̆ ԇֲ ̆ᶭ

’ ᴇȂꜚ ₮ ȁ ȁ 4№ 48hȁ ӎᾣ

72hȁ ȁ ȁ ’̆ ҹҌ ᴴ ̆Ӟ ԇֲ

Ȃ 

5   

5.1   

ᵣ ѿ Ҍ , ᶏ ̆ ҹ 0.1mLȂ ҹ ᵣ

̆ ῒ ̆ ҹᵣ 0.1mL Ҍ ԍ 100mĝ

Ȃ̃ 

ҹ ̂pHṿÒ 2 Ó11.5̃̆ ┬ ̆

ҌῬץ ┬ Ȃ 

    ֟ Ҭ̆ ῒ ᵣῬᶏ Ȃ 

5.2  ꜚ Ῑ  

   ẫ ᾮȂ ᶏ 3 ᾮȂ ╠ꜚ ꜚ Ҭ

3d Ȃ ╠ 24hῤ ꜚ ң ̂ ᶏ ᾣ

Ȃ̃ ┬ ȁ ᴴ ꜚ Ҍ ԍ Ȃ 
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ꜚ ꜚ Ȃ ‰ ̆ Ҍ └Ȃ 

5.3   

5.3.1 ᾮѿᶷ Ҋ ̆ 0.1 mL̂ 100mg̃ ῀( ῀) Ҭ̆

ᶏ҉ȁҊ ꜚ 1s̆ ץ ҡ Ȃ ѿᶷ Ҍ ᵬ Ȃ ῀

24hῤҌ‖ Ȃ ҹ ̆ 24h ‖ Ȃ 

5.3.2  ҉ ┬ ̆ 3 ᾮ ‖ ̆

ᾮ ῀ 30s̆ ȁ ᵖ Ҍᴪ ꜚ ᴴ ‖ 30sȂ 

5.3.3  ҳ №̔ ῀ 1ȁ24ȁ48ȁ72hץ 4d 7d ꜚ

Ȃ 72 h ₮ ┬ ̆ Ȃ ῒז ┬ ᵬ

̆7dῤҌ ̆ҹ Ҍ ̆ѿ Ҍ 21d̆

ᶫ 7dȁ14d 21d Ȃ ԅ ȁ ȁ ̆ῒז

Ȃ Ҭ 1 № ‰ ┬ №Ȃ 

ᶏ ȁ ȁ ῒז ת ┬ Ȃ

24h ӊ ̆ ꜚ ᾣ ᵬ ѿ Ȃ 

5.3.4  ‖ ֟ ̂ ȁ ȁ ‖ ̃ Ạ 30s‖ ̆

῀ ̆ 1s̆ 30s ȁ ᵖ Ҍᴪ ꜚ ᴴ

‖ 30s̆ 5.3.3 №Ȃ 

5.3.5  ╕ ֟ ̆ Ạ 4s‖ ̆ ῀ ̆ 1s̆ 4s

ȁ ᵖ Ҍᴪ ꜚ ᴴ ‖ 30s̆ 5.3.3 №Ȃ 

1  ⅎ ‼ 

 № 

 

̔ ץ̂ ᵝҹ‰̃ 

         

        ̆  

        № ̆ Ҍ  

        ₮ ̆ Ҍ ̆

אָ  

        ̆    

 

 

0 

1 

2 

 

3 

4 

̔  

        ⱴ ̆ᾟ ȁ ȁ

Ҭ ᾟ ̆ ᾣׅ  

        ₮ ȁ ̆ ᾣ ̂

₮ ῒҬӊѿ ̃ 

0 

 

1 

 

2 

̔ᾟ ̂ ȁ ᵝ̃ 

         

        ᾟ  

        ᾟ ̆ Ҍ №  

        ᾟ  

       

         

        ̂ ̃ 

        ̆ᵄ №  

 

0 
1 
2 
3 
 

0 

1 

2 
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 № 

         

               

3 

4 

 

6  ᴍ 

ðץ ꜚ ȁ 24ȁ48 72h ┬

№ ṿ ᴇ̆ 2 ┬ № ∞ ┬ Ȃ 

 2  ╓ ⅎ  

ᴴ 

2A ̂ ┬ ̃ 

2/3 ꜚ ┬ № ṿ̔ Ó1̕ Ó1̕ ᾟ Ó2̕

Ó2҉ ┬ № Ò7 ῃ  

                       2B ̂┬ ̃ 

2/3 ꜚ ┬ № ṿ̔ Ó1̕ Ó1̕ ᾟ Ó2̕

Ó2҉ ┬ № ̖21 ῃ  

Ҍ ᴴ 

¡ᴋ 1 ꜚ ȁ / ┬ № 21

ῃ  

¢2/3ꜚ ┬ № ṿ̔ Ó3 / ̘1.5 

̔ ȁ ȁ №ҹ 0 ̆ ∞ҹ ┬ ̆ ԍ ┬ ┬ ӊ ҹ

┬ Ȃ 

֟ ðץ ꜚ ȁ 24ȁ48 72h ┬

№ ṿ ᴇ̆ 3 ┬ № ∞ ┬

Ȃ 

 3  ֥ ╓ ⅎ  

ᴴ 

┬  
ꜚ ȁ №=0̕ ᾟ / №Ò2̆ғ №

̖7 ῤ 0 

┬  ꜚ ȁ ȁ № Ò7 0 

┬  ꜚ ȁ ȁ № 8ð21 ῤ 0 

Ҍ

ᴴ 

 
ŵꜚ ȁ / № 21 ̘0 

¢2/3ꜚ ┬ №̔ Ó3 / =2 

Е ȁ ȁ №ҹ 0 ̆ ∞ҹ ┬ Ȃ  

 

7   

┬ ꜚ׆ ⌠ֲ Ȃ ᾮ ’Ҋ

┬ ֲ Ȃ ῒז ꜚ Ӟ ⌠ ᵌ ↕̆ᴪ

ⱴ׆ꜚ ⌠ֲ Ȃ 
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6  

Skin Sensitisation Test 

1   

ԅꜚ ↕ȁ Ȃ 

ԍ ῒ֟ ῃ Ȃ 

2   

ῒ Ӳꜚ ῒ Ȃ 

3  ӎ 

3.1  ̂ ̃skin sensitization̆ allergic contact dermatitis 

ѿ ֟ ᾧ Ȃ ֲ ץ ȁ ȁҗ ȁ

ȁ ҹ Ȃꜚ Ҍ ̆ ⌠ Ȃ 

3.2   induction exposure 

ᵣ ₮ Ȃ 

3.3   induction period 

ᵣ ₮ ̆ѿ ѿ Ȃ 

3.4   challenge exposure 

ᵣ Ῥ̆ ץ̆ ᴪ₮ Ȃ 

4  ∑ 

    ꜚ ̂ ̃ ῤ 10dð14d̂ ̃ ̆

ԇ ╕ ̆ ꜚ ҍ ꜚ

Ȃ 

4.1  ꜚ Ῑ  

 ѿ ẫ ȁ ̆ ꜚ ה֟ Ȃ 

ꜚ ꜚ Ȃ ‰ ̆ Ҍ └̆

ᾟ VcȂ 

4.2  ꜚ ╠‰  

╠ꜚ ꜚ Ҭ 3dð5d Ȃ ꜚ №ҹ

̆ ̆ ᵝ ꜚ ̆ ᾧ ᴴ Ȃ

ꜚ ᵣ Ȃ 

4.3  ꜚ ῃ ῃ ̆ ᵬ

Ȃ 

4.4   

ᶏ /Ҭ ѿ Ȃ

30%ꜚ ₮ ̕ ῤ 60%ꜚ ₮ Ȃ ѿ

2,4-ԋ ף ̆ ̆2- Ә Ȃ 
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5   

5.1  ̂Buehler Test, BT̃  

5.1.1  ꜚ  

     20 ̆ 10 Ȃ 

5.1.2  ╕  

ҹ ┬ ̆ ҹҌ

┬ Ȃ ץ ꜚ ̂2ð3 ̃

Ȃ 

┬ ╕ᵬҹ ╕̆ῒז 80%Ә

Ҙ ᵬ ╕̆ ╕ Ȃ 

5.1.3   

5.1.3.1  ╠ 24 h ̆ ᶷ ̆ ҹ 4 cm
2
ð6 cm

2
 Ȃ 

5.1.3.2  ̔ 0.2mL̂ g̃ ꜚ ԋץ̆҉ ѿ

̆Ῥץ ┬ 6 hȂ 7d 14dץ ѿ Ȃ 

5.1.3.3  ̔ 14ð28d̆ 0.2mL ԍ ᶷ 2cm×2cm 

̂ ╠ 24h ̃̆ ԋ ѿ ̆Ῥץ ┬ 6hȂ 

5.1.3.4  24h 48h ̆ 1 №Ȃ 

5.1.3.5  Ҭ ̆ᶏ 5.1.3.2 5.1.3.3 ̆ ֽ ץ ╕

ᵬҹ ̆ ץ Ȃ ꜚ ꜚ ҹ ѿ Ȃ

∆ ̆ ᶏ ꜚ ̆ Ȃ 

                        

 1   ⅎ 

 № 

   

    0 

אָ̂    ̃ 1 

   ̂ ̃ 2 

   Ҭ ð  3 

   Ҥ ̂ ̃  4 

 

  

 

    0 

אָ̂    ̃ 1 

   Ҭ ̂ ̃ 2 

   ̂ 1mm 1mm̃  3 

     

№ 7 

 

5.1.4  ᴇ 

5.1.4.1  ꜚ ₮ №Ó2 ∞̆ҹ ꜚ ₮ ̆

3∞ Ȃ 

5.1.4.2  ׅҌ ̆ ԍ ѿ ѿ ̆ ԇ ԋ ̆

ᵬ 5.2 ᴇȂ 
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5.2  ṿ  (Guinea Pig Maximinatim Test , GPMT) 

ῃ ᵠ╕ (Freund Complete Adjvant, FCA) ῤ Ȃ 

5.2.1  ꜚ  

10 ̆ 5 Ȃ ץ ̆ ⱴ

ꜚ ̆ 20 ̆ 10 Ȃ 

5.2.2  ╕  

ҹ ┬ ̆ ҹҌ

┬ Ȃ ץ ꜚ ̂2ð3 ̃

Ȃ 

5.2.3   

5.2.3.1  ̂ 0d̃  

̔ ̂2cm×4cm̃ Ҭ ңᶷ⅞ ҈ҩ ̆ ῤ 0.1mL

Ҋ Ȃ 

1   1̔1̂V/ṼFCA/  

2    

3   1̔1̂v/ṽFCA/ └ ̆ ҍ 2  

̔ ᵝ  

1   1̔1̂V/ṼFCA/  

2   ╕ 

3   1̔1̂v/ṽFCA/ └ ҹ 50%̂ w/ṽ ╕ 

5.2.3.2  ̂ 7d̃ ̔ 

0.5g(mL) 2cm×4cm ҉ Ῥ ᵝ̆ ң

̆ѿ ̆ ┬ 48hȂ ┬ ᵬ ̆ ⱴ ̆

ԍ ԋ ╠24h ᵝ 10% ԋ ̂SLS̃ 0.5mLȂ ֽ

╕ᵬ Ȃ 

5.2.3.3  ̂ 21d̃  

̆ 0.5g(mL) 2cm×2cm ̆ Ῥ

ң ̆ѿ ̆ ┬ 24hȂ ꜚ ᵬ Ȃ

Ҍ ̆ ѿ ѿ ԋ Ȃ ᵬ Ȃ 

5.2.4  ᴇ 

̆ 24ȁ48 72h̆ ̆̂

Ҍ Ҍ ᴴ ╕̃ 2 №Ȃ

ꜚ №Ó1̆ ∞ҹ ̆ 3 № Ȃ 

 

2 ⅎ 

№  

0  

1  

2 Ҭ  

3  

 

3  

%  

0ð8  
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%  

9ð28  

29ð 64 Ҭ 

65ð 80  

81ð00  

 

      ̔ ҹ 0 ̆ ∞ҹ Ȃ 

 

6   

₮ ⱬ Ȃ ֓ ῤ ⌠ֲ

Ȃ ֲ ҬӞ ѿ ̆

ֲ ҬӞ Ҍ Ȃ 
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7 ᾩ  

Skin Phototoxicity Test 

1   

ԅ ᾣ ↕̆ Ȃ 

ԍ ῒ֟ ῃ Ȃ 

2   

ᴇ ῒ֟ ᾣ Ȃ 

3  ӎ 

ᾣ  phototoxicity 

ѿ ̆ ԍ Ҋ ѿ ̆

ῃ ̆ ԍ Ҋ ᵌ Ȃ 

4  ∑ 

ѿ ꜚ ҉̆ ѿ ԍ UVA ᾣ Ҋ̆

ꜚ ᾣ Ȃ 

5   

5. 1   

ᵣ ѿ Ҍ ̆ ᶏ Ȃ ҹ ᵣ̆ ῒ

ῒז ╕ᾟ№ ̆ ᶏ ╕ ̆ ⌠ ╕ ꜚ ┬ Ȃ

ԍ ֟ ̆ѿ ᶏ ̆ Ҍ ┬  (

)Ȃ 8ð  ̂8-methoxypsoralen̆ 8ðMop Ȃ̃ 

5. 2  ꜚ Ῑ ᴆ 

ᶏ ᾮ ̆ Ȃ 6 ꜚ Ȃ ╠

ꜚ ꜚ Ҭ 3dð5d Ȃ 

ꜚ ꜚ Ȃ ‰ ̆ Ҍ └̆

ᾟ VcȂ 

5. 3  UVᾣ  

5.3.1  UVᾣ ̔ ҹ 320nmð400nm UVĂ UVB̆ῒ╕ Ҍ 0.1J/cm
2Ȃ 

5.3.2  ̔ ╠ ת ꜚ 6 ҩ ᾣ

̂mW/cm
2̃̆ ץ ṿ Ȃ 

5.3.3  ̔ ╕ ҹ 10J/cm
2̆ Ҋ Ȃ 

sec)/cm/mJ(

)cm/mJ10000(
)sec(

2

2

ᾣ

╕
=  

Е1 mW/cm
2
 = 1 mJ/cm

2
/sec 
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5.4   

5.4.1  ᾣ ╠ 18hð24h̆ ꜚ ңᶷ ̆ ᵝ ̆

ᴴ Ȃ 4 ̂ 1̃̆ ҹ 2cm×2cmȂ 

5.4.2  ꜚ ̆ 1 ̆ ꜚ 1 2 0.2mL(g) ̆30min ̆

ᶷ̂ 1 3̃ ̆ ̆ ᶷ UVA Ȃ 

5.4.3  №≢ԍ 1ȁ24ȁ48 72h ̆ 2∞ ꜚ №Ȃ

5.4.4  ҹḠ ̆ ѿ Ȃ 1 2

̆ 5.4.2Ȃ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1 ꜠ ᵣ  

 

1 ꜠  

  

1 ̆Ҍ  

2 ̆  

3 Ҍ ̆Ҍ  

4 Ҍ ̆  

 

 2   ╓ ⅎ 

  № 

   

    0 

אָ̂    ̃ 1 

    2 

   Ҭ ð  3 

   Ҥ ̂ ̃  4 

 

  

 

    0 

אָ̂    ̃ 1 
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  № 

   ̂ ̃ 2 

   Ҭ ̂ 1mm̃  3 

   ̂ 1mm̆  ̃ 4 

№ 8 

 

6  ᴍ 

₮ ̆ ₮

№ṿӊ ҹ 2 ҉ץ2 ꜚ ҹ 1 1 ҉ץ ̆∞ҹ ΐ ᾣ Ȃ 
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8 ᴺ Њ  

Salmonella Typhimurium / Reverse Mutation Assay 

1   

ԅ ᴴ ̉ ↕ȁ Ȃ 

ԍ ῒ֟ Ȃ 

2  ӎ 

2.1   reverse mutation 

ᵬ Ҋ Ῑ ⌠ Ῑ (prototroph)Ȃ 

2.2   gene mutation 

ᵬ Ҋ DNAҬ ↓ Ȃ 

2.3   base substitution mutation 

DNA ҉ѿҩ ₃ҩ Ȃ 

(transition) (transversion)ң Ȃ 

DNA ҉ ѿҩ ѿ ̆ף ѿҩ ѿ ף Ȃ 

DNA ҉ ѿҩ ѿ ̆ף ѿҩ ѿ ף Ȃ 

2.4   frameshift mutation 

DNA ҉ ⱴ ѿҩ ҩ Ȃ 

2.5  ᴴ /  salmonella typhimurium/reverse mutation assay 

    ≠ ѿ ᴴ

(his-)Ÿ Ῑ (his+) Ȃ 

2.6  S9 

    (PCB ) ɓ- └ ̆

9000gҊ 10min ҉ Ȃ 

3   

ᴴ Ῑ Ҍ ̆ ӎ Ῑ ҉ֽ̆

ȂẊ ↕̆ Ῑ Ῑ

̆ ̆ ∞ ҹ Ȃ 

֓ ף ̆ ⱴ῀ ╕ └

S9 Ȃ 

4  ᴀ  

   Ῑ ȁ ȁ ȁ ⱬ ȁ ȁᵞ — (-80Ņ) 

ȁ — ȁ ( 0.1g 0.0001g)ȁ ȁ ȁ ȁ

ᵞ ̆ Ȃ 
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5  ῠ ╛ 

5.1  0.5mmol/L -0.5mmol/L  

  №̔ L- (MW  155)  78mg 

         D- (MW  244)  122mg 

         ⱴ  1000mL 

     └̔ ҉ №ⱴ ץ̆ ̆ 0.068MPaҊ 20minȂ ԍ 4Ņ—

Ȃ 

5.2  Ῑ  

  №̔  1.2g 

          1.0g 

         ⱴ  200mL 

  └̔҉ № ̆ԍ 0.103MPaҊ 30minȂ ̆ⱴ῀ 0.5mmol/L

ð0.5mmol/L 20mLȂ 

5.3  Vogel-Bonner (V-B) Ῑ E 

  №̔ (C6H8O7·H 2O) 100g 

        ԋ (K2HPO4) 500g 

        (NaNH4HPO4·4H 2O) 175g 

        (MgSO4·7H 2O) 10g 

        ⱴ  1000mL 

  └̔ᾢ ╠҈ №ⱴ ̆Ῥ ṕ῀ Ҭ̆ⱴ

1000mLȂԍ 0.103MPaҊ 30minȂỮԍ 4Ņ— Ȃ 

5.4  20%  

  №̔  200g 

       ⱴ  1000mL 

  └̔ⱴ ⱴ ̆Ῥⱴ 1000mLȂԍ 0.068MPaҊ

20minȂỮԍ 4Ņ— Ȃ 

5.5  Ῑ  

  №̔  7.5g     

         480mL     

        V-B Ῑ E 10mL     

        20%  10mL     

└̔ ᾢ ╠ң №ԍ 0.103MPaҊ 30min ̆Ῥⱴ῀ ң №̆ᾟ№

ṕ Ȃ 25mL└ ̆‛₀ ṕ ԍ 37Ņ Ῑ Ҭ 24h̆ Ȃ 

5.6  Ῑ Ῑ  

     №̔  2.5g 

              5.0g 

           ԋ (K2HPO4) 1.0g 

           ⱴ  500mL 

     └̔ ҉ № ̆ԍ 0.103MPaҊ 30minȂỮԍ 4Ņ— Ȃ 

5.7  (1.65mol/L KCl+0.4mol/L MgCl2) 

  №̔ (KCl) 61.5g 

        (MgCl2·6H 2O) 40.7g 

        ⱴ  500mL 
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  └̔ Ҭ ҉ № ̆ԍ 0.103MPaҊ 30minȂỮԍ 4Ņ— Ȃ 

5.8  0.2mol/L ‖ (pH7.4) 

  №̔ ԋ (NaH2PO4·2H 2O) 2.965g 

        ԋ (Na2HPO4·12H 2O) 29.015g 

        ⱴ  500mL 

  └̔ ҉ № ̆ԍ 0.103MPaҊ 30minȂỮԍ 4Ņ— Ȃ 

5.9  S9  

  № S9  

  S9 100ml 

   20ml 

   380ml 

  0.2mol/L ‖  500ml 

  II(NADP) 4mmol 

  6- (G-6-P) 5mmol 

  └̔ II 6- ԍ ҈ ῤ ̆ ҉ ⱴ῀

№  ̆ᶏ S9ⱴ⌠ ‖ ҬȂ ҳ ̆ Ḡ ԍ— ҬȂ

̆▼ᵩ S9 ҡ Ȃ 

5.10  ╕ 

5.10.1  ð  

    №̔  15g 

             944mL 

            (V-B) Ῑ E 20mL 

            20%  20mL 

         (0.5g/100mL) 10mL 

         0.5mmol/L  6mL 

    └̔ ̆ 20% V̆-B Ῑ ⱴ

ҬȂ ҹ‛ ̆ⱴ῀ ̆ ̆ └ Ȃ 

5.10.2  /  

     №̔  15g 

            940mL 

           (V-B)  20mL 

           20%  20mL 

           ̂0.5g/100mL̃  10mL 

           0.5mmol/L  6mL 

           (8mg/mLԍ 0.02mol/LNaOHҬ) 3.15mL 

           (8mg/mLԍ 0.02mol/L HClҬ)   0.25mL 

└̔ 20min̆ ȁVB ð ⱴ

Ҭ ̆ Ȃ‛ 50Ņ̆ ᴆҊⱴ῀ / Ȃ 

ẁ ₃ ῤ̆└ Һ Ȃ 

5.10.3  Ῑ  

    ᴍ̔  7.5g 

          Ῑ Ῑ  500mL 

    └̔ԍ 0.103MPaҊ 30min ẁ Ȃ 
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6  Ὶ  

6.1   

    TA97ȁTA98ȁTA100 TA102ѿ ‰ Ȃ 

6.2   

Ḡ ̆ ╠ Ȃ ∞

‰̆ 1 Ȃ 

1  ∞ ‰ 

 
 

   

℗ ḱ

 

 

 * 

TA97 

TA98 

TA100 

TA102 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

- 

- 

- 

- 

+ 

90ð180 

30ð50 

100ð200 

240ð320 

 
ñ+ò

 

ñ+ò ΐ

rfa  

ñ+ò ΐ

R  

ñ+ò ΐ

uvrB

 

ñ+ò ΐ

pAQ1

 

* ᵣ ף

ᴆҊ

 

 

6.2.1   

̔ Ҍ ̆ ᾟ Ῑ

҉ ̆ ӎ Ῑ ҉̆↕Ҍ Ȃ 

̔ №≢ԍ Ῑ ҉⅞ ̆ԍ

37ŅҊ Ῑ 24h Ȃ 

∞ ̔ ҉ ̆ ҉↕Ҍ Ȃ 

6.2.2   

̔ΐ ̂rfã ̆ῒ ѿ ̆ ѿ֓ №

῀ ᵣ̆׆ └ῒ ̆ ↕Ҍ ῒ Ȃ 

̔ 0.1mLԍ Ῑ ҉⅞ ̆ 0.1%

ҍ⅞ ֜ Ȃ37ŅҊ Ῑ 24h Ȃ 

∞ Ẋ̔ ҍ⅞ ֜ ₮ ѿ ̆ ΐ rfa

Ȃ 

6.2.3   

̔ R Ȃ ҹ R Ҍ ̆ ҡ ̆

ҍ Ȃ 

̔ 0.1mL̆ ҉⅞ ̆37ŅҊ Ῑ 24h

Ȃ 

∞ Ẋ̕ ҉ ̆ ΐ ᵬ ̆

R ̆ ↕̆ Ҍ R R ҡ Ȃ 

6.2.4   

̔ΐ uvrB ̆ ⌠ ̆Ҍ ̆ ΐ

℗ ḱ ̆↕ Ȃ 
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̔ 0.1mLԍ Ῑ ҉⅞ ̆ ᵟ ѿ

̆ Ҋ ̂15W̆ 33cm̃ 8 Ȃ 37ŅҊ 24h Ȃ 

∞ ̔ΐ uvrB ̆ Ҍ ̆ ΐ

℗ ḱ ̆↕ Ȃ 

6.2.5   

̔ΐ pAQI Ȃ 

̔ 0.1mLԍ / ҉⅞ ̆ 37ŅҊ

24h Ȃ 

∞ ̔Ẋ / ҉ ̆

ң ̆ΐ pAQI ̆ ↕̆ Ҍ pAQI Ȃ 

6.2.6   

̔ ѿץ ֟ ̆ ҹ Ȃ

ѿ Ȃ 

̔ 0.1mLⱴ⌠ 2mL ð Ῑ

ῤ̆ ⌠ԍ ҉̆ ̆ 37Ņ Ῑ Ҭ 48h

Ȃ 

∞ ̔ ‰ 1 Ȃ ᵣ ף

̆ ᵬ Ҋ Ȃ 

6.2.7  ð  

̔ ╕ ᵬ ץ S9 ҌѿȂ 

̔ ῀ ᵬ Ȃ ╕Ȃ 

∞ ̔ ‰ ֓ ╕ 2Ȃ 

2    

╕ ╕ (mg) S9 TA97 TA98 TA100 TA102 

 

 

ICRð191 

 

Ҝ C 

2,4,7-҈ -9-  

4- -O- ԋ  

4- -N-  

 

2-  

̂ã  

6.0   

1.5   

1.0   

0.25   

0.5   

0.20   

20   

0.5   

1.0   

10   

1.0   

- 

- 

- 

- 

- 

- 

- 

- 

- 

+ 

+ 

124 

76 

1640 

inh 

inh 

8377 

2160 

528 

174 

1742 

337 

3123 

3 

63 

inh 

inh 

8244 

1599 

292 

23 

6194 

143 

47 

3000 

185 

inh 

inh 

400 

798 

4220 

2730 

3026 

937 

592 

188 

0 

2230 

2772 

16 

0 

287 

6586 

261 

255 

   ̔inh Ȃ Ҭ ṿ ╕ Ȃ 

7  ᵩ S9 ┼  

7.1   

ẫ ̆ᵣ 200g Ȃ ̂PCB ̃ ԍ Ҭ̆

ҹ 200mg/mL̆ 500mg/kgr ѿ ̆5d ꜚ ̆ ╠ 12hȂ 

Ӟ ɓ- └ Ȃ ԇ

80mg/kg 80mg/kgɓ- ̆ 3 ̆ ╠ 16hȂ 
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7.2  S9└  

ᾢ̆ 75% ꜚ ̆╩ Ȃ ᴆҊ̆ ₮ ̆

̆ — 0.15mol/L ̆ ῀ 0.15mol/L

Ȃ ᾥ ⱴ῀ 0.15mol/L 3mLȂ ꜚ └ ̆Ῥ ᵞ

҉̆ 4Ņ ᴆҊ̆ץ 9000g 10min̆ ῒ҉ ̂S9̃№ ԍ ҬȂ

2 mL ð3 mLȂỮ ԍ Ҭ -80Ņ— Ҭ Ȃ 

҉ ῃ ᵬ — Ҭ ᴆҊ Ȃ└ S9 ѿ℗ ȁ ̆

ȂS9└ ̆ῒ ⱬ ╕ Ȃ 

8  ╛  

ҹ ̆ ᵬҹ ╕̕ ҹ ̆

ᵞғ ╕̆ ԋ ֒ ̂DMSO ȁ̃Ҙ ȁ95%Ә Ȃѿ ᵬ

Ҭ̆ҹԅ⁞ ╕ ̆ ᶏ ╕ ѿ ╕ Ҍ ̆ ⱴ

῀ ҹ 100mlȂ 

9  ╛  

‗ ╕ ‰ ῒ Ȃ ⁞ ̆

Ῑ ⁞ ̆ Ȃ 

ѿ̆ ╕ ҹ 5mg/ 5ul/ Ȃ ֟ ̆ ᵬ ̆

╕ ҹ ᵞ ̆ ᵬ ̆ ╕ ҹ Ȃ

ҩ╕ Ȃ ҩ╕ Ạ҈ҩ Ȃ 

10  ᵲ  

10.1  Ῑ 

Ῑ Ῑ 5mL̆ⱴ῀ Ҭ̆ Һ ‛‟Ḡ Ῑ ԍ

Ῑ Ῑ ῤ 3̆7Ņ ̂100 /miñ Ῑ 10hȂ Ῑ Ҍ ԍ 1ð2×10
9

Ȃ 

10.2  ῀  

̆ 0.5mmol/L -0.5mmol/L Ῑ 2.0mL№

ԍ Ҭ̆45Ņ ҬḠ ̆ ᶭ ⱴ῀ 0.1mL̆ 0.1mL

S9 0.5mL̂ ף ̃̆ ᾟ№ ̆ ẁ῀ ҉̆ ꜚ ̆ᶏ

ӊ№ Ȃ ‛₀ ṕ̆ ԍ 37Ņ Ῑ 48hȂ Ȃ 

Ҭ̆ ╕ ̆ ȁ ╕ ȁ ╕

Ȃ 

11  ≡  

╕ ȁ ̂ ȁ̃ ╕ ץ ╕

̆ ṿ ‰ Ȃ 

╕ ңṐ ңṐ̆҉ץ ╕ - ῏ 

̆↕ ∞ ҹ ̕ ᴋᵥѿҩ╕ ᴆҊ ₮̆

̆↕ ∞ ҹ Ȃ 

҉ ҩ ̆ ѿҩ ̆ ⱴ S9 ⱴ S9 ᴆ
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Ҋҹ ̆ ᴴ ҹ Ȃ 

ҩ ̆ ⱴ S9 ⱴ S9 ҹ ̆↕

ҹ Ȃ 
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9 ᵩ Ӹ꜠ ᵩ  

In Vitro Mammalian Cells Chromosome Aberration Test 

1   

ԅᵣ Ӳꜚ ᵣ ↕ȁ Ȃ 

ԍ ῒ֟ Ȃ 

2   

ԍ Ῑ Ӳꜚ ᵣ ץ̆ ᴇ Ȃ 

3  ӎ 

3.1  structural aberration 

№ Ҭ ̆ ₮ ᵣ ̆ ҹ ȁ ȁԑ

Ȃ №ҹץҊң Ȃ 

3.1.1 ᵣ chromosome-type aberration 

ᵣ ᴴ̆ ҹ ңҩ ᵣ ᵝ ₮ Ȃ 

3.1.2 ᵣ chromatid-type aberration 

ᵣ ᴴ̆ ҹ ᵣ ᵣ ᴴȂ 

3.2 Ҝ№ mitotic index 

Ҭ ҍ ӊ ṿ̕ ѿ Ȃ 

4  ∑ 

ⱴ῀ Ҍⱴ῀ף ᴆҊ ᶏ̆ Ῑ Ӳꜚ ԍ ҬȂ Ҭ

№ ╕̂ י י ̃ ᶏ̆ Ả Ҭ № ̆ ̆

└ ̆ ̆№ ᵣ Ȃ 

№ ╕ ᵣ Ẽ̆ ᵣ Ȃ Ṑᵣ ⱴ

ᵣ ̆ᵖ Ҍ ԍ ᵣ Ȃ 

5   

5.1  ╕ └  

5.1.1  ̔ ̆

╕̆ ₮ ȁ Ȃ Ҍ ̆ ᶏ

̂ methyl methanesulphonate (MMS)̃ ȁ Ә ̂ ethyl 

methanesulphonate(EMS)̃ȁӘ ֒ (ethyl nitrosourea)ȁҜ C(mitomycin C)ȁ4-

-N- ̂4-nitroquinoline-N-oxidẽ Ȃ ̆ ᶏ ̂ã

[benzo(a)pyrene]ȁ (cyclophosphamide)Ȃ 

5.1.2  ̔ ̆ ֽ ╕̆Ҍ ̆ῒז

ῃ Ȃ ̆ ╕Ҍΐ ̆ ╕ ҍ

̆ Ȃ 
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5.1.3   

5.1.3.1  └̔ ᵣ ԍ ╕Ҭ̆ ╠ ̕ ᵣ

ץ ⱴ῀ / ╠ Ȃ ᶏ ╠ └̆ ↕

Ҍ ῒ Ȃ 

5.1.3.2  ╕ ̔ ╕ ̆Ҍҍ ̆Ҍ

S9 Ȃ ╕ Ῑ ̂Ҍ ̃ Ȃԋ ֒ ̂DMSÕӞ ╕̆

ᶏ Ҍ ԍ 0.5%Ȃ 

5.1.3.3   

̂1̃ ̔ 

‗ ȁ Ҭ ץ pH ᾥ№

(osmolality) Ȃ 

̂2̃ ̔ 

ᶏ ’ ̆ Ҍ ң ᴆҊ

̆ᶛ ̂degree of confluencỹȁ (viable cell counts)

Ҝ№ (mitotic index)Ȃ Ҭ Ȃ 

̂3̃╕ ̔ 

ŵ 3ҩ ᶫ№ Ȃ ῒ̆ ׆

₃Ӎ ̕ Ҍ ԍ 2 ð 10Ȃ 

Ŷ ̆ ᵞ ȁ Ҝ№ ̂

ԍ 50% Ȃ̃ 

ŷ ԍ ֓ ̆ 5ɛl/mL̆5mg/mL 0.01mol/LȂ 

Ÿ ԍ Ҍ ̆ ᵞԍҌ ׅ ↕̆ ╕ ̆

̆ Ῑ Ҭ ṿ҉ץ ѿҩ Ȃ ֓ ’Ҋ̂ ֽ ԍ ᵞ

Ҍ ̃̆ ᶏ ѿҩ҉ץ Ȃ

ᴇ ̆ ҹ ԍ ȁS9 ̆ ῤ Ҭ

ȂҌ ≢̆ᵖ Ҍ Ȃ 

5.1.4  Ῑ ̔ MEM(Eagle)̆ ⱴ῀ ̂ ȁ ̆ 100IU/mL̃ ̆

10%ⱴ῀ȂӞ ῒז Ῑ Ȃ 

5.1.5   

ᶏ S9 ̂S9 mix Ȃ̃S9 ׆ ╕̂ Aroclor 1254 ɓ-

ᶏ ̃ ꜚ ȂS9 └ Ames ȂS9 ᶏ ҹ

1%ð10%̂ Ȃ̃S9 mixҬ ⱴ ꜛ ‗ ̆ᵖ S9 mix

̆ ȂӞ ᶏ Ҋ  

S9 0.125ml 

MgC12  ̂0.4 mol/L̃  0.02 ml 

KC1̂1.65mol/L̃  0.02 ml 

   -6-  1.791mg 

   ň̂ ̆NADP̃ 3.0615mg 

   MEM Ῑ 1mL. 

5.2   

5.2.1  ̔ ᶏ Ӟ̆ ᶏ ף Ῑ Ȃ ᶏ

ȁ ᵣ ȁ ᵣ ѿ Ȃ ᶏ Ҭ

̂CHÕ Ҭ ̂CHL̃ Ȃ 
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5.2.2  ̆ ̆ 3ҩ ᶫ№ Ȃ 

5.2.3  ╠ѿ ̆ ѿ ԍ Ῑ ̂ ̃Ҭ̆ CO2 Ῑ ῤ ῙȂ 

5.2.4  ⱴ῀ Ҍⱴ῀ S9 mix ᴆҊ Ȃ ̆ Ῑ ̂ ̃Ҭ Ῑ

̆ⱴ῀ѿ ȁS9 mix̂Ҍⱴ S9 mix ̆ Ῑ ץ̃ ѿ Ҍ

Ῑ ̆ Ῑ Ҭ 3hð6hȂ ̆ Ῑ ̆ Hanks

3 ⱴ̆῀ 10% Ῑ ̆ Ῑ ԍ̆ 24hῤ Ȃԍ ╠ 2hð4h̆

ⱴ῀ № Ҭ ╕̂ י ̆ᵬ ҹ 4h̆ ҹ1ɛg/mLȂ̃ 

    ҹ , ҉ ⱴ῀ Ҍⱴ῀ S9 mix ᴆҊ ↕̆

ⱴ ̆ Ҍⱴ S9 mix ᴆҊ̆ᶏ ҍ 24hȂ 

ץ     ₮ ̆ ᴆ̆ ף ᴆȁ ҍ

Ȃ 

5.2.5  ̆ 0.25% ̆ ̆ⱴ῀ 10%

Ῑ ᵬ ̆ ̆ ῀ ץ 1000r/minð1200r/min

5minð7min̆ ҉ ̆ⱴ῀ 0.075mol/L KC1 ᵞ ̆ ץ └

— ̂ ҹ 3:1̃ Ȃ └ └ ̆

Ȃ 

5.2.6  ᵬ ᵣ№ ̆ ֟ ̆ ѿ 100ҩ№ Ҭ № ̂

ᵣ ҹ 2n±2̃ ᵣ № Ȃ ̆↕ ѿ 200ҩ̂

100ҩ Ȃ̃ № ѿ ᵣ ̆ ԍ

ᵝ Ȃ 

5.3  ̔ ᵣ X
2 ץ̆ ᴇ Ȃ 

5.4  ᴇ̔ Ҋ↓ң ’Ҋ ∞ Ҭΐ ̔ 

̂1̃ ᵣ ΐ ӈ̆ ╕ ῏ Ȃ 

̂2̃ ᴋᵥѿҩ╕ ᴆҊ̆ ΐ ӈ ⱴ̆ Ȃ 

ᴇ ӈ Ȃ 

6   

Ῑ Ӳꜚ ᵣ ᵣ Ȃ 

ᴆҊ̆ Ҍ Ῑ Ӳꜚ ᵣ ᵣ Ȃ 
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10 ᵩ Ӹ꜠  

In Vitro Mammalian Cell Gene Mutation Test 

1   

    ԅᵣ Ӳ ↕ȁ Ȃ 

    ԍ ῒ֟ Ȃ 

2   

    ԍ ῒ֟ ̆ ȁ

׆̆ ᴇ Ȃ 

3  ӎ 

3.1 forward mutation 

׆ ̆ ⱳ Ȃ 

3.2 mutant frequency 

⌠ ҍ ӊ ṿȂ 

4   

ⱴ῀ Ҍⱴ῀ף ᴆҊ ᶏ̆ ԍ ѿ ̆ Ῥ

ᴰף ῙȂ ҈ ̂trifluorothymidinĕ TFT̃ ̆

Ῑ ҬҌ № ̆ ↕Ҍ ̆ 6- ף ̂6-thioguaninĕ 6-TG ȁ̃

8-azaguanine (AG) TFT Ῑ Ҭ № Ȃ ԍ ̆

ץ ᴇ Ȃ 

5   

5.1  ╕ └  

5.1.1   

5.1.1.1  └̔ ᵣ ԍ ╕Ҭ̆ ╠ ̕ ᵣ

ץ ⱴ῀ / ╠ Ȃ ᶏ ╠ └̆ ↕

Ữ Ҍ ῒ Ȃ 

5.1.1.2  ╕ ̔ ╕ ̆Ҍҍ ̆Ҍ

S9 Ȃ ╕ ╕Ȃԋ ֒ ̂DMSÕӞ ╕̆ᵖᶏ

Ҍ ԍ 0.5%Ȃ 

5.1.1.3   

5.1.1.3.1  ̔‗ ȁ Ҭ

ץ pH ᾥ№ ̂osmolalitỹ Ȃ 

5.1.1.3.2  ̔ ᶏ ’ ̆

Ҍ ң ᴆҊ ̆ᶛ ’̂ total 

growth̃ Ȃ Ҭ Ȃ 
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5.1.1.3.3  ╕  

4ҩ ᶫ№ Ȃ ῒ̆ ׆ ₃

Ӎ Ȃ 2ð 10ӊ Ȃ 

ԍ ֓ ᵞ ̆ 5µL/mL, 5mg/mL 0.01mol/LȂ 

    ԍ ̆ Ӈ ̂ ̃

’ ҹ 10%ð20%̂ Ҍᵞԍ 10%̃ Ȃ      

ԍ Ҍ ῒ̆ ⌠ Ῑ Ҋ ṿȂ

ᴇ ̆ ҹ ԍ S9 ̆ ῤ

Ҭ ȂҌ ≢̆ᵖ Ҍ Ȃ 

5.1.2  ̔ ѿ Ҭ̆ ף Ҍ ᴆҊ

̂ ╕̃ Ȃ 

5.1.2.1  ̔ ᶏ ף ̆ ף ȁ

Ȃ ף ̆ ᶏ Ә ̂ ethyl 

methanesulfonate-EMS̆ HPRT ȁ̃ ̂methyl methanesulphonatĕMMS,TK 

̃̆ Ә ֒ ̂ethyl nitrosourea-ENŬHPRT ̃ Ȃ ף ̆ ץ

ᶏ 3- ̂ 3-methylcholanthrenĕ HPRT ̕ TK ȁ̃

̂cyclophosphamide,TK ̃N-֒ ̂N-nitroso-dimethylaminĕ HPRT ȁ̃7,12-

ԋ ̂HPRT ̃ ȂӞ ᶏ ῒז Ȃ 

5.1.2.2  ̔ ̂ ╕ ̃ Ҍ ̆ῒז ҍ

Ȃ ̆ Ҍΐ ╕ ᵬ ῒז ᵬ ̆

Ȃ 

5.1.3  ̔HPRT ᵝ № Ҭ ד ̂V-79̃ Ҭ ד

̂CHO Ȃ̃TKᵝ № ̂L5178Ỹ ֲ ̂TK6 Ȃ̃

ᶏ ╠ ᵣ Ȃ 

5.1.4  Ῑ ̔ Ῑ Ȃ ԍ V-79 CHO

̆ MEM̂Eaglẽ Ῑ ⱴ῀ 10% Ȃ ԍ L5178Y TK6

̆ RPMI 1640 Ῑ ⱴ῀ 10% Ȃ 

5.1.5  ̔ ᵣ Ӳ ᵣ Ȃ 

5.1.6  ╕̔6- ף ̂6-TG̃̔ ᶏ ҹ 5mg/mLð10ëg/mL̆

└̂0.5%̃Ȃ҈ ̂TFT̃̔ ᶏ ҹ 3mg /mLȂ 

5.1.7  Ῑ : THMG/ THG 

ҹ⁞ , ╠̆ᾢ ⱴ THMG Ῑ Ҭ Ῑ 24h̆

̆ Ῥ ԍ THĜҌ THMG Ῑ ̃Ҭ Ῑ

1ð3dȂ 

THMG Ῑ ᴍ Ҋ̔ 

        5³10
-6
mol/L 

    5³10
-5
mol/L 

    4³10
-7
mol/L 

      1³10
-4
mol/L 

5.2   

5.2.1  HPRTβ №  

5.2.1.1  ╠ 1d̆ ԍ Ῑ Ҭ̆ ԍ 37Ņ ῙȂ 

5.2.1.2  Ῑ Ҭ Ῑ ̆ⱴ῀ѿ ȁS9-mix̂ Ҍⱴ῀ S9-mix
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̆ Ῑ ̃ ѿ Ҍ Ῑ ̆ Ҭ 3hð6h ̆ Ῑ ̆

Hankôs ҈ ̆ⱴ῀ Ῑ Ȃ 

5.2.1.3  ҍ ᵬ 3d ᵞ № ̆ 7d ̆ ҩ

╕ 3 Ȃ7d ץ Ȃ ѿ ԍ ҩ Ῑ Ҭ̆ ҩ╕

8 ̆3h ⱴ῀ 6-TĜ ҹ 5mg /mL̃ ̆10d ̆ Ȃ 

5.2.1.4  x
̌

№ Ȃ 

5.2.2  TKᵝ № ̂L5178Y ̆96 ̃ 

5.2.2.1  ̔ ̆ ҹ 5×10
5
/mL̆ 1%ᵣ ⱴ῀ ̆37Ņ

3 Ȃ ̆ ҉ ̆ PBS Ҍ Ῑ 2 ̆

ԍ 10% RPMI 1640 Ῑ Ҭ̆ ҹ 2×10
5
/mLȂ 

5.2.2.2  PE0̂ 0 ̃ ̔ ̆ᵬ 8ҩ /mL̆

96 ̂ ⱴ0.2 mL̆ 1.6ҩ / ̃̆ ҩ╕ ᵬ1ð2 ̆37Ņ̆5% CO2  ̆

ᴆҊ Ῑ 12d̆ Ȃ 

5.2.2.3  ̔ 6.2.2.1 ᵬ 2d Ῑ̆ Ḡ

10
6
/mlץҊȂ 

5.2.2.4  PE2̂ 2d ̃ ̔ 2d Ῑ ̆ ̆

6.2.2.2ᵬ 96 ̆ Ῑ 12d Ȃ 

5.2.2.5  TFT ̂MF̃ ̔ 2d Ῑ ̆ ̆

ҹ 1×10
4
/mL̆ⱴ῀ TFT̂ ҈ ̆ ҹ 3µg/mL̃̆ ̆ 96 ̂

ⱴ 0.2 mL̆ 2000ҩ / ̃̆ ҩ╕ ᵬ 2ð4 ̆37Ņ̆5% CO2̆

ᴆҊ Ῑ 12d̆ Ȃ 

5.2.2.6   

5.2.2.6.1  ̂PE0 PE2̃ 

PE = 
-ln̂EW/TW̃          Ҭ̔EWҹ ̕TWҹ ̕ 

                  1.6ҹ       1.6 

5.2.2.6.2 ̂RS%̃  

̂RS%̃ = 
PE0̂ ̃ 

×100% 
PE0̂ ̃ 

5.2.2.6.3 ̂MF̃ 

  MF(×10
-6 

) = 
-ln̂EW/TW̃/n Ҭ̔EWҹ ̕TWҹ ̕ 

nҹ ̂2000̃        PE2 

6   ᴍ 

    Ҋ↓ң ’Ҋ ∞ Ҭҹ ̔ 

(1) ΐ ӈȁ ҍ╕ ῏ ⱴȂ 

(2) ᴋᵥѿҩ╕ ᴆҊ̆ ΐ ӈ̆ Ȃ 

Ӳ Ȃ ╕ ð ῏

ӈ Ȃ ᴆҊ̆ Ҍ Ӳ Ȃ 
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11 Ӹ꜠ ᵩ  

In Vivo Mammalian Bone Marrow Cell Chromosome Aberration Test 

1   

ԅ Ӳꜚ ᵣ ↕ȁ Ȃ 

ԍ ῒ֟ ᴰ Ȃ 

2   

    ѿ ̆ ᵣꜚ ᵣ ץ̆ ᴇ

Ȃ 

3  ӎ 

3.1 ᵣ  chromosome-type aberration 

ᵣ ᴴ̆ ҹ ңҩ ᵣ ᵝ ₮ Ȃ 

3.2 ᵣ  chromatid-type aberration 

ᵣ ᴴ̆ ҹ ᵣ ᵣ ᴴȂ 

3.3 ᵣ numerical-type aberration 

Ӳꜚ ᵣ Ȃ 

4  ∑ 

    ᶏ Ӳꜚ ̂ ̃ ῒז ̆ꜚ ╠ № Ҭ

╕ ̆ └ ᵣ ̆№ ᵣ Ȃ 

≢ ԍ ᵣῤף ᵣ № Ȃ 

ῒף ֟ Ҍ ⌠ ̆↕Ҍ ԍ Ȃ 

5   

5.1  ꜚ Ῑ ̔ 

ẫ ꜚ ̆ ᶏ ̆ ≢ 5 ̆ꜚ

Ҭ 5 ̆ ѿ ≢ꜚ ᵣ └ ±20%ῤȂ 

    ꜚ ꜚ Ȃ 

5.2   

5.2.1  └̔ ᵣ ԍ ╕Ҭ̆ ѿ Ȃ ᵣ

ᶏ ԇץ Ȃ ᶏ ╠ └̆ ↕ Ҍ ῒ

Ȃ 

5.2.2  ╕ ̔ ╕ Ҋ̆Ҍ ̆Ҍҍ Ȃ

ҹ ╕Ȃ 

5.2.3  ╕ ̔ ץ ╕ Ȃ ̆ ץ ֙ └

Ҝ№ ҹ̃҉ץ50%̂ ╕ Ȃ ѿ ̆ 3ҩ

ᶫ№ ╕ ̆ ԋ ̆↕ֽ ╕ Ȃ 
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ѿ ╕ ҹ 2000mg/kgr ׅ ̆↕ 2000mg/kgr ╕ Ȃ 

ֲ ̂ ̃ ̆ 2000mg/kg/BW/d 14 ̆

1000mg/kg/B W/d ԍ 14 Ȃ 

5.3  ̔ Ҭ̆ ≢ Ȃ Ҍᶏ

̆ῒז ҍ ѿ Ȃ 

5.3.1  ̔ ╕ ̂ ֽ ╕̃ ̆

╕Ҍΐ ᵬ ᵬ ̆ Ȃ 

5.3.2  ̔ ᵣ ԍ Ȃ ץ

Ҍ ԍ Ȃ ҍ ≢ ῏Ȃ ᶏץ Ҋ ̔҈֒Ә

̂triethylenemelaminẽȁ Ә ̂ethyl methanesulphonatẽȁӘ ֒ ̂ethyl 

nitrosonreãȁҜ Ĉmytomycin C̃ ̂cyclophosphamidẽȂ 

5.4  ̔ ῒז Ȃѿ ҹѿ ̆ ╕ ̆

ѿ ῤ Ӟ ץ ̆ᵖ Ȃ 

ѿ ’Ҋ̆ 1 ̆ᵖ№ң , ꜚ №ңҩ֒ ̆֒ 1ԍ

12hð18h ѿ ֒̕ 2ԍ֒ 1 24h ԋ Ȃ

̆ԍ 12hð18h Ȃԍ ꜚ ╠ № Ҭ

╕̂ י ̆ԍ ╠ 4h̆ 4mg/kgᵣ Ȃ ᶏ ꜚ ҹ ̆

ҹ 3ð5 h̆ ᶏ ꜚ ҹҬ ד ̆ ҹ 4ð5 hȂ 

5.5   

5.5.1  ꜚ ̆ ₮ ̆╧ Ȃ 

5.5.2  ◄ ң ̆ 5mL ׆̆ ѿ ῀̆ 10mL ̆

׆ ѿ ₮ Ȃ 

ץ  5.5.3 1000r/min 5 minð7 min̆ ҉ Ȃ 

5.5.4  ⱴ῀ 0.075mol/L KCl 7ml̆ ̆ ῀ 37Ņ Ҭᵞ

7min̆ ⱴ῀ 1ð2mL ̂— : =1:3̃ ̆ ץ̆ 1000r/min 5 minð7min̆

҉ Ȃ 

5.5.5  ⱴ῀ 7mL ̆ ̆ 15min̆ ץ 1000r/min 7min̆ ҉ Ȃ 

5.5.6  Ῥ 1ð2 ̆ ҉ Ȃ 

5.5.7  ⱴ῀ ̆ Ȃ 

ץ  5.5.8 └ Ȃ 

5.5.9  Ȃ 

5.6   

5.6.1  Ҝ№ ̔ ȁ ̂ ꜚ 500ð1000

ҩ Ȃ̃ 

5.6.2  ̔ ꜚ 100ҩ№ Ҭ № ̆ Ҋ

Ȃ ԍᵞ ᵬ ̆ᴪ ԍҬ ᵣ ҡ ̆ ̆ץ

Ҭ ᵣ └ 2n±2ῤȂ ѿ ᵣ ̆ ԍ

ᵝ Ȃ ̂Gap̃ ↓₮̆

Ҍᵬҹ ᵣ Ȃ ᵣ X
2 ץ̆

ᴇ ӊ Ȃ 

5.7  ᴇ 

ҩꜚ ᵬҹѿҩ ᵝ̆ № ̆ ҩꜚ ↓ Ȃ

̂%̃ ῤ ᵣ ᵬҹ ᴇ Ȃ № ‰ ₃ҩ̆

ᵣ ΐ ӈ̆ ҍ╕ ῏ ⱴ ѿҩ╕ ȁ ѿ
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Ҭ₮ ᵣ ̆↕∞ ΐ Ȃ 

ᴇ ӈ ӈ Ҍ̆ ᵬ₮ ̆ ᴆ

ѿ Ȃ 

6   

   ΐ ꜚ ᵣ ⱬȂ 

   ᴆҊ Ҍ ꜚ ᵣ Ȃ 
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12 ᵩῪ Ӹ꜠  

Mammalian Erythrocyte Micronucleus Test 

1   

ԅ Ӳꜚ ↕ȁ Ȃ 

ԍ ᵣ Ȃ 

2  ӎ 

  micronucleus 

ᵣ ᵣ Ҝ ̆ ᵣ ҡ ҩ ᵣ̆ №

ׅ̆ ҬȂ ӊ ̆ ѿҩ ₃ҩ ↕ ̆

ῤ̆ Һ ̆ ҹ Ȃ 

3   

₄ ᶏ ᵣ ᶏ ᵣ ᵣ ᴴ ̆

Ȃ ̆ᵖ ̆ ҍ

ץ ≢Ȃ № ҹ ѿҩ ̆

Һ ₮̆ ῤ ᵣ̆ ̆ ᵣ

̆ Ȃ Ҭ ᾟ ̆ ̆ ғ ᵞ̆

̆ Ҭ ҹ Ȃ 

ꜚ 4 Ӟ̆҉ץ ѿ Ȃ 

ῒף ֟ Ҍ ⌠ ̆↕Ҍ ԍ Ȃ 

4  ∑ 

ᶏꜚ ̆ѿ ꜚ ̆ ₮ ̆└ ̆

ȁ ̆ Ҋ Ȃ 

5  ᴀ  

ȁ ╩◄ȁ ȁ ȁ ȁ ȁ ȁ ̂24mm×50mm̃ȁ

ȁ ȁ Ȃ 

6  ╛ 

6.1  ̂ ̃ 

ԍ 56Ņ Ḡ 30min Ȃ Ḡ ԍ—

‛‟ Ȃ 

6.2  ̂Giemsã  

№̔Giemsa  3.8g 

 375mL 

 125mL 
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└̔ ԍӲ ה ̆Ῥⱴ῀ 375mL ̆ ̆

37Ņ ҬḠ 48hȂḠ ̆ ̆Ḇᶏ ᾟ№ ̆ ₮ ̆ң

Ȃ 

6.3   1/15mol/L ‖ ̂pH6.8̃  

ԋ ̂KH2PO4̃                                        4.50 g 

ԋ ̂Na2HPO4·12H2Õ                                11.81 g 

ⱴ                                                 1000mL 

6.4  Giemsa  

ѿᴍ Giemsa ҍ 6ᴍ 1/15mol/L ‖ Ȃ Ȃ 

7  ꜠ ῠ  

Ӳꜚ ԍ ̆ ᶏ Ȃ ꜚ Ȃ

ᵣ ҹ 25g ð30gȂӞ ̆ᵣ ҹ 150g ð200gȂꜚ Ҭ

3-5 ̆ ѿ ≢ꜚ ᵣ └ ±20%ῤȂ 

ꜚ ꜚ Ȃ 

8  ╛ ⅎ  

ѿ LD50 1/2ȁ1/5ȁ1/10ȁ1/20 ╕ ץ̆ ╕ - ῏

Ȃ LD50 ԍ 5g/kgᵣ ̆ 5g/kgᵣ ҹ ╕ ѿ̆ 3ҩ╕ Ȃ

ҩ╕ 10 ꜚ ̆ ȁ Ȃ ̆ ╕ Ȃ

ᵬҹ ̆╕ ҹ 40mg/kgᵣ Ȃ 

ֲ ̂ ̃ ̆ 2000mg/kg/BW/d 14 ̆

1000mg/kg/B W/d ԍ 14 Ȃ 

̂ / ̃ ╕̆ ȁ

Ȃ 

9   

̆ Ȃ 30hң ̆ ң

24h̆ ԋ 6h Ȃ 

10   

10.1  └  

ꜚ ̆ ̆ ҍ ֜ ◄ ▫̆ ῒ҉ ̆

‪ ̆ ◄ ̆ ̆ ₮ Ȃ 

׆ ̆ѿ 18ĺ24hȁ36ĺ48h

ӊ 

№ң Ȃ 

10.2   

ѿ ה̆ Ȃѿ ң̆ ѿ

ҹ Ȃ ̆ ̆ 2cm ð3cmȂ Ҭ Ȃ ̆

҉ ̆ ѿҊȂ 

10.3   



521 

 

῀ Ҭ 5minȂ ᶏ Ҍ ̆Ӟ Ḡ Ȃ 

10.4   

῀ Giemsa Ҭ̆ 10min ð15min̆ 1/15mol/L

‖ ‖ Ȃ 

10.5   

Ῥ̆ ץ̆ ҉

№̆Ῥ Ҭ ꜚ Ḇῒץ̆ ̆ ῀ԋ Ҭ 5min̆ ₮ ҉

ᾣ ̆ ҉ ̆Ώ Ȃ 

10.6  ҍ  

ᾢ ᵞṐ ̆ Ṑ ̆ № ̆ ̆ ̆

Ῥ Ҋ Ȃ Ҍ ̆p Ạ ∞

└ ᴨⱷ ‰Ȃ 

Ȃ ̆ Ȃ

ҩ ̆ ᾣ ̆ ҍ ѿ ̆ Ȃ 

ꜚ 2000ҩ Ȃ ץ̆

№ ̂ẵ ӊȂ ѿҩ Ҭ₮ ңҩ ңҩ҉ץ ׅ̆ ѿҩ

Ȃ 

‰ ᴪ Ἕ ꜚ№ ҍ ת ̆

ҹ ף Ȃ 

11  ≡  

11.1   

‰ ̆≠ Poinsson№ u

╕ ҍ ╕ Ȃ 

≢ ̆↕ ң ≢ № Ȃ 

11.2  ∞  

ᴇ ӈ ӈȂ ҍ ╕ ̆

ѿ╕ ̕ ╕ ╕ ҉ ̆ ╕ ð

῏ ↕ ҹ Ȃ 
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13 ҽ ᵩ  

   Testicle Cells Chromosome Aberration Test 

1   

ԅ Ӳꜚ ҷ ᵣ ↕ȁ Ȃ 

ԍ ᴰ Ȃ 

2   

ꜚ ᵣ ᴴ ץ̆ ᴇ ᴰ

Ȃ 

3  ӎ 

3.1  ᵣ  chromosome-type aberration 

ᵣ ᴴ̆ ҹңҩ ᵣ ᵝ ₮ Ȃ 

3.2  ᵣ  chromatid-type aberration 

ᵣ ᴴ̆ ҹ ᵣ ᵣ Ȃ 

3.3  ᵣ  numerical-type aberration 

    ᵣ ̆Ҍ ԍ ԋṐᵣ ̆ Ṑᵣ ṐᵣȂ 

4 ∑ 

    ᶏꜚ ѿ̆ ꜚ ̆ꜚ ╠ № Ҭ  

╕ ̆ └ ҷ∆ ᵣ ̆ Ҋ ᵣ Ȃ 

≢ ԍ ᵣῤף ᵣ № Ȃ 

ῒף ֟ Ҍ ⌠ ҷ̆↕Ҍ ԍ Ȃ 

5 ᴀ  

ȁ ȁ ╩◄ȁ ȁ ȁ ȁ ȁ ȁ ȁ

̂24mm¦50mm̃ Ȃ 

 

6 ╛ 

 

6.1  0.04% י ̔ 40mg י ̆ⱴ 100mLȂ 

6.2  1% ҈ ̔ 1g ҈ ̆ⱴ 100mLȂ 

6.3  0.075mol/L ̔ 5.59ğ ⱴ 1000mLȂ 

6.4  /— ̂3̔1̆v/ṽ ̔ҳ Ȃ 

6.5  60%—Ә ̔ 60mL—Ә ̆ⱴ 100mL̆ └Ȃ 

6.6  pH6.8 ‖  

  1/15mol/L ‖ ̂pH6.8̃  

ԋ ̂KH2PO4̃                                       4.50 g 
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ԋ ̂Na2HPO4·12H 2Õ                                11.81 g 

ⱴ                                                   1000mL  

6.7   

     ̂Giemsã  

       №̔Giemsa  3.8g 

                  375mL 

                 125mL 

└̔ ԍӲ ה ̆Ῥⱴ῀ 375mL ̆ ̆

37Ņ ҬḠ 48hȂḠ ̆ ̆Ḇᶏ ᾟ№ ̆ ₮ ̆ң

Ȃ 

   ̔ lmLỮ ⱴ῀ 10mL pH6.8 ‖ Ȃ 

6.8  ȁ Ȃ 

7  ꜠ ῠ  

    ꜚ ԍ Ȃ ᶏ ̆6 ĺ8 ̆ᵣ ҹ 30gĺ

35gȂꜚ Ҭ 5 ̆ ꜚ ᵣ └ ¤20%ῤȂ 

ꜚ ꜚ Ȃ 

 

8  ╕ №  

 

     ҈ҩ╕ Ȃ№≢  1/2ȁ1/5ȁ1/10 1/20LD50 ╕ Ȃ

LD50 ԍ 5g/kg ᵣ ̆ 5g/kg ᵣ ҹ ╕ Ȃ ̂ ╕̃

Ȃ ̂40mg/kg r ̃ Ҝ Ĉ 1.5mg/kg r ĺ2mg/kg 

ᵣ ̃̆ Ȃ 5 ꜚ Ȃ 

    ̂ / ̃ ╕̆ ȁ  

Ȃ 

9   

    ̆ Ȃ 1 ̂ ╕ ̆ѿ

ῤ Ӟ ץ ̆ᵖ ̃̆ 5dȂԍ 1 12dĺ14d 

ꜚ Ȃ ꜚ ╠ 6h̆ 0.04% י ̆╕ ҹ 4mg/kgᵣ Ȃ 

10   

10.1   

₮ңᶷ ҷ̆ ‪ ̆ԍ Ҭ ̆ ῀ 1% ҈

0.075mol/L ҬȂ 

10.2  └  

10.2.1ᵞ ץ̔ ̆ № ̆ⱴ῀ 1% ҈ 10mL̆

̆ Ҋ 20minȂ 

10.2.2 ה̔ ᵞ ̆ⱴ ̂ ̔—Ә ̗3ŧ1̃10 mL Ȃ ѿ Ҍ

15 min̆ ṕ ̆Ῥⱴ῀ 20min҉ץ Ȃ — ̂0Ņ-4Ņ̃

Ȃ 
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10.2.3 ̔ ̆ⱴ 60% —Ә 1ð2 mL̆ № ̆ ⱴ

῀Ṑ ̆ ȁ ῀ ץ̆ 1000 r/min 10 min Ȃ 

10.2.4 ̔ №҉ ̆ Ҋ 0.5ð1.0 mL ̆ᾟ№ └ ̆

ԍ— ҉Ȃ ҩ └ 2ð3 Ȃ Ȃ 

10.2.5 ̔ 1ŧ10 Giemsa ̂PH 6.8̃ 10min̂ Ҍ ̃̆

‖ ȁ Ȃ 

10.3  

Ῥ̆ ץ̆ ҉  

№̆Ῥ Ҭ ꜚ Ḇῒץ̆ ̆ ῀ԋ Ҭ 5min̆ ₮ ҉  

ᾣ ̆ ҉ ̆Ώ Ȃ 

10.4  

10.4.1  

ᵞṐ Ҋ ȁ№ ȁ ᵣ Ҭ Ҭ № ̆  

Ҋ № Ȃ ԍᵞ ᵬ ̆ᴪ ԍҬ ᵣ ҡ ̆ ץ  ̆

Ҭ ᵣ n ᴇᵣ̆ ꜚ № 100 ҩҬ № ∆

Ȃ ᵣ ҹ 1n̅ 1 Ҭ Ȃ ԍ

ᵝ Ȃ 

10.4.2 ᵣ№  

    ԅ ⌠ ȁ ȁ ᵣ ̆ № ԑ ᵝȁX-Y ᵣ ᴇᵣ 

11  ≡  

ᵣ ɢ
2
 ̆ ῒז Ȃ

╕ ҍ ( ╕) ̆ ӈ ⱴ̆ ╕ - ῏  ̕

ֽѿҩ╕ ӈ ⱴ̆ ̆ ∞ҹ Ȃ 

12   

ΐ ꜚ ҷ ᵣ ⱬȂ 

ᴆҊ Ҍ ꜚ ҷ ᵣ Ȃ 
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14 ֘  

Subchronic Oral Toxicity Test 

1   

ԅ ꜚ ֒ ↕ȁ Ȃ 

ԍ ֒ Ȃ 

2   

ᵀ ᴇ ̆ ̆ ֒

Ȃ Ҍֽ ѿ ῤ ẫ ȁ ᵬ

ᵣῤ ⱬ ̆ ᵀ ᵬ ̆ ԍ

∆ ֲ ῃ Ȃ 

3  ӎ 

3.1  ֒  subchronic oral toxicity 

ꜚ № ῤ̆ Ҍ Ȃ 

3.2  ⌠ ᵬ ╕ no observed adverse effect level(NOAEL̃ 

ᴆҊ̆ ⌠ᴋᵥҍ ῏

ᵬ ╕ Ȃ 

3.3  ⌠ ᵬ ᵞ╕ Lowest observed adverse effect level(LOAEL) 

ᴆҊ̆ ꜚ ȁⱳ ȁ

ᵞ╕ Ȃ 

3.4  Target organ 

ꜚ ₮ ᵬ Ȃ 

4  ∑ 

Ҍץ ╕ ԇ ꜚ ̆ 90d̆ ѿҩ ╕ Ȃ

ꜚ Ȃ ֙ ꜚ Ȃ

ꜚ ̆ ץ Ȃ 

5   

5.1  ꜚ Ῑ  

5.1.1  ꜚ  

    ꜚ ̆ Ȃѿ 6 ð8 Ȃꜚ ᵣ ꜚ

Ҍ ₮ ꜚ ᵣ 20%Ȃ ҹ ̆↕ ңҩ Ҭ

ꜚ Ȃ 

5.1.2  ꜚ ≢  

  ѿ╕ ꜚ 20 ̂ ̃̆ ᵖ ⌠֒ ̆

ⱴ ꜚ Ȃ ⅞ Ҭ ꜚ ↕̆ ⱴ ⅞ ꜚ Ȃ
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ꜚ ⌠ ᴇ ᵬ Ȃ ̆ ѿ ̆

20 ꜚ ̂ ̃̆ ԇ ╕ ̆ 90d̆ ῃ

ѿ ̂ѿ Ҍ ԍ 28d̃ ԅץ̆ ᵬ ȁ ᵬ Ȃ 

5.1.3  Ῑ  

ꜚ ꜚ Ȃ ‰ ̆ Ҍ └Ȃ 

5.2  ╕ №  

    ҈ҩ ѿҩ Ȃ Ҍ ̆ ῒז ᴆ ҍ

Ȃ ╕ Ҭ ╠ Ҋ Ҍ ꜚ ֙̆

↕ ᴪ ᴇȂγ ╕ Ҍ₮ ᴋᵥ ᵬ Ȃ ֲ ̆↕ ᵞ

╕ ԍֲ ȂҬ ╕ ⌠ ᵬ Ȃ

ҩҬ ╕ ̆↕ ╕ Ҍ ᵬ Ȃ Ҭȁᵞ╕ Ҭ̆

ꜚ ֙ ᵞ̆ץḠ ⌠ ӈ ᴇ Ȃ 

֓ ᵞ ̆ ≢ Ḡ ῀Ҍᴪ

ꜚ Ῑ֟ Ȃ ῒז ⱴץ Ȃ ̆↕

̆ ̂ ̃ ᵣ ╕ ̆ ᵝᵣ Ҍ Ȃ 

    Ҭ̆ 1000mg/kg ׅ ֟ ⌠ ̆ ғ

ץ ῏ ̆ ץ Ҍ ҈ҩ╕ ῃ

Ȃ 

5.3    

╠ 5d ᶏ ꜚ Ῑ Ȃ ꜚ № Ȃ

῀ ȁ ץ Ȃꜚ 7d Ȃ

ꜚ ῃ Ȃ ҹ ⱴ῀ῒז ╕ ⱴ╕̆ ֓ ╕ ⱴ╕Ҍ

ᵬ Ȃ 

5.4 ҳ  

ҹ90dȂ ⱴ28d̆ᵖҌᵬᴋᵥ ԅץ̆ ᵬ  

ȁ ᵬ Ȃ 

ꜚ ᴋᵥ ̆ ῤ ȁ Ȃ 

Ҋῤ ̔ ȁ ȁ ȁ ȁ Ҭ 

ȁ ᵣ ꜚ ҹ ꜚ Ȃ ̂  

̃̆ ᵣ Ȃ 

5.5  ҳ  

5.5.1   

    ꜚ ╠ ̆ ꜚ ̆ ╕ ꜚ ᶏ̆

ῒז ῏ Ȃ ꜚ ↕ ꜚ Ȃ 

5.5.2   

    ╠ȁ Ҭ ȁ ȁ ȁ

ȁ № ̆ ₀ ⱳ ₀ ȁ₀ ȁ₀

Ȃ 

5.5.3  ҳ  

    ╠ȁ Ҭ ȁ ̆ ȁ

ף ȁ ȁ ⱳ Ȃ ᵬ ῒז Ȃ ̔

ȁ ȁ ȁ ȁ ȁ ̂Ҍ ꜚ Ҍ ȁ̃ Ҙ ȁ

ȁ ȁg ȁ ȁ ȁ ȁ
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Ȃ ȁ ȁ ȁ ȁ №

Ȃ ̆ ⌠ ᵬ ῒז ҳ Ḃץ̆ ῃ

ᴇȂ 

5.5.4   

      ѿ Ҍ ̆ ⌠ ῏ ᵬ Ȃ 

5.6   

5.6.1  ᵣ  

  ꜚ ῃ ᵣ ̆ῤ ꜚ ȁ ̆ ȁ ῒ

ῤ Ȃ ȁ ȁ ҉ ȁ ҷȁ ȁ ȁ ȁ ȁ ȁ №

ץ №ҡ Ȃ Ҋ↓ Ḡ Ҭ̆ץ ̔

ᵣ ╩ ȁ ̂ / ȁ ȁ ᵣ ȁ̃ /

ȁ ȁ / ȁ ȁҺꜚ ȁ *ȁ ȁ ȁ ȁ ҉ ȁ ȁ ȁ

ȁ *ȁ *ȁ ȁ ȁ ԋ ȁ ȁ ȁ ȁ ȁ ȁ ȁ

╠↓ ȁ ף ȁ Ӳ *ȁ *ȁ ȁ ̂ ȁ̃ *ȁ

̂ ῏ ̃*ȁ ̂ ȁ ȁ ̃* *Ȃ 

 * ᵬ ᵬҹ ֓ Ȃ 

5.6.2   

Ҋ ̔ 

(1) ╕ ꜚ ⌠ ᴴ ̆ ╕

ꜚ ↕̆ ῒז╕

Ȃ 

(2) ╕ ᵣ ╩ Ȃ 

(3) ῒז╕ ꜚ Ȃ 

(4) ̆ ֓ ᵬ Ȃ 

6  ᴍ 

6.1  

  ̆ ꜚ ȁ₮ ᴴ ꜚ ȁ ᴴ

ᴴ ꜚ № Ȃ ᴇ̆

Ȃ 

6.2  ᴇ 

֒ ╠ ̆ ⌠

ᴇȂ ᴇ ╕ ҍ ₮ ȁ

ῒ ӊ ῏ Ȃ ֓ ҹ ҳ ȁ ᴴȁ ȁ

ᵣ ’ȁ ֙ ץ ῒזѿ ᵬ Ȃ № ҉ ₮ 90

LOAEL ̂ ̃NOAEL̆ҹ ╕ ȁ ᶫᶭ Ȃ 

7   

    ֒ ᶫ ᵬ Ȃῒ

҉ ⌠ֲ̆ᵖ ҹ ֲ ᾛ ᶫ Ḥ Ȃ 
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15 ֘  

Subchronic Dermal Toxicity Test 

1   

ԅ ꜚ ֒ ↕ȁ Ȃ 

ԍ ֒ Ȃ 

2   

ᵀ ᴇ ̆ ̆ ֒

Ȃ Ҍֽ ѿ ῤ ẫ

̆ ғҹ ᴇ ȁᵬ ╕ ᶫᶭ Ȃ 

3  ӎ 

3.1  ֒  subchronic dermal toxicity 

ꜚ № ῤ̆ Ҍ Ȃ 

3.2  ⌠ ᵬ ╕ no observed adverse effect level(NOAEL̃ 

ᴆҊ̆ ⌠ᴋᵥҍ ῏

ᵬ ╕ Ȃ 

3.3  ⌠ ᵬ ᵞ╕ lowest observed adverse effect level(LOAEL̃ 

ᴆҊ̆ ꜚ ȁⱳ ȁ

ᵞ╕ Ȃ 

3.4  t arget organ  

ꜚ ₮ ᵬ Ȃ 

4  ∑ 

Ҍץ     ╕ ԇ ꜚ ̆ 90d̆ ѿҩ ╕ Ȃ

ꜚ Ȃ ֙ ꜚ Ȃ

ꜚ ̆ ץ Ȃ 

5   

5.1   

ҹ ᵣ̆ ῒ ̂ ׃ ᾟ̃№ Ḡץ̆ ҍ

Ȃ ׃ ̆ ׃ Ȃ ᵣ ѿ

Ҍ Ȃ 

5.2  ꜚ Ῑ  

5.2.1  ꜚ  

  ȁ ᾮ Ӟ̆ ᶏ ῒז ꜚ Ȃ ֒ ᵬҹ

̆↕ ң Ҭ ᶏ ꜚ Ȃ 

5.2.2  ꜚ ≢  
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  ѿ╕ ꜚ 20 ̂ ̃̆ ẫ Ȃ ⅞ Ҭ

ꜚ ̆↕ ⱴ ⅞ ꜚ Ȃ ̆ ѿ ̆ 20 ꜚ ̂

̃̆ ԇ ╕ ̆ 90d̆ ῃ ѿ ̂ѿ Ҍ ԍ 28d̃ ̆

ԅץ ᵬ ȁ ᵬ Ȃ 

5.2.3  Ῑ  

ꜚ ꜚ Ȃ ‰ ̆ Ҍ └Ȃ 

5.3  ╕ №  

    ҈ҩ ѿҩ Ȃ Ҍ ̆ ῒז ᴆ ҍ

Ȃ ╕ Ҭ ╠ Ҋ Ҍ ꜚ ֙̆

↕ ᴪ ᴇȂγ ╕ Ҍ₮ ᴋᵥ ᵬ Ȃ ֲ ̆↕ ᵞ

╕ ԍֲ ȂҬ ╕ ⌠ ᵬ Ȃ

ҩҬ ╕ ̆↕ ╕ Ҍ ᵬ Ȃ Ҭȁᵞ╕ Ҭ̆

ꜚ ֙ ᵞ̆ץḠ ⌠ ӈ ᴇ Ȃ 

    Ҥ ┬ ↕̆ ᵞ ᶏ ̆

╕ Ҋ₮ ῒז ᵬ ⁞ Ȃ ꜚ ⌠Ҥ ᴴ ↕̆

̆ ᶏ ᵞ Ȃ 

Ҭ̆ 1000mg/kg ׅ ֟ ⌠ ̆ ғ

ץ ῏ ̆ ץ Ҍ ҈ҩ╕ ῃ

Ȃ 

5.4   

ꜚ ╠ Ῑ Ҭ 5d Ȃ ╠ 24h̆ ꜚ

◄ ╖ Ȃ ᵝ Ȃ ᶏ ◄₴ ╖₴

≢ ץ̆ ᴴꜚ ׆ Ȃ ᵝ Ҍ ԍꜚ ᵣ

10%̆ ꜚ ᵣ ᵝ Ȃ ̆↕

⁞ ̆p ԍ ҩ Ȃ ᵬ

ᶏ ┬ Ḡץ̆ ҍ ̆

ꜚ Ȃ 

90d ̆ ꜚ 7d 6hȂ ↕ 28d ̆

 ץ

ԅ ᵬ ȁ ᵬ Ȃ 

5.5 ҳ  

Ҭ ѿ ה ҳ Ȃ 

ꜚ ᴋᵥ ̆ ῤ ȁ Ȃ 

Ҋῤ ̔ ȁ ȁ ȁ ȁ  

Ҭ ȁ ᵣ ꜚ ҹ ꜚ Ȃ ̆ ᵣ Ȃ 

5.6  ҳ  

5.6.1   

    ꜚ ╠ ̆ ꜚ ̆ ╕ ꜚ ᶏ̆

ῒז ῏ Ȃ ↕ ꜚ Ȃ 

5.6.2   

    ╠ȁ Ҭ ȁ ȁ ȁ

ȁ № ȁ ₀ ⱳ ̆ ₀ ȁ₀ ȁ₀
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Ȃ 

5.6.3  ҳ  

    ╠ȁ Ҭ ȁ ̆ ȁ

ף ȁ ȁ ⱳ Ȃ ᵬ ῒז Ȃ ̔ ȁ

ȁ ȁ ȁ ȁ ̂Ҍ ꜚ Ҍ ȁ̃ Ҙ ȁ

ȁ ȁg ȁ ȁ ȁ ȁ

Ȃ ȁ ȁ ȁ ȁ № Ȃ

̆ ⌠ ᵬ ῒז ҳ Ḃץ̆ ῃ

ᴇȂ 

5.6.4   

    ѿ Ҍ ̆ ⌠ ῏ ᵬ Ȃ 

5.7   

5.7.1  ᵣ  

ꜚ ῃ ᵣ ̆ῤ ᵣ ȁ ̆ ȁ

ῒῤ Ȃ ȁ ȁ ҉ ȁ ҷȁ ȁ ȁ ȁ ȁ ȁ №

ץ №ҡ Ȃ Ҋ↓ Ḡ Ҭ Ḃץ̆ ̔

ᵣ ╩ ȁ ̂ / ȁ ȁ ᵣ ȁ̃ /

ȁ ȁ / ȁ ȁҺꜚ ȁ *ȁ ȁ ȁ ȁ ҉ ȁ ȁ ȁ

ȁ *ȁ ȁ ȁ ȁ ԋ ȁ ȁ ȁ ȁ ȁ ȁ ȁ

╠↓ ȁ ף ȁ Ӳ *ȁ *ȁ ȁ ̂ ȁ̃ *ȁ

̂ ῏ ̃*ȁ ̂ ȁ ȁ ̃* *Ȃ 

* ᵬ ᵬҹ ֓ Ȃ 

5.7.2   

Ҋ ̔ 

(1) ╕ ꜚ ⌠ ᴴ ̆ ╕

ꜚ ↕ ῒז╕

Ȃ 

(2) ╕ ᵣ ╩ Ȃ 

(3) ῒז╕ ꜚ Ȃ 

(4) ̆ ֓ ᵬ Ȃ 

6  ᴍ 

6.1  

  ̆ ꜚ ȁ₮ ᴴ ꜚ ȁ ᴴ

ᴴ ꜚ № Ȃ ᴇ̆

Ȃ 

6.2  ᴇ 

֒ ╠ ̆ ⌠

ᴇȂ ᴇ ╕ ҍ ₮ ȁ

ῒ ӊ ῏ Ȃ ֓ ҹ ҳ ȁ ᴴȁ ȁ

ᵣ ’ȁ ֙ ץ ῒזѿ ᵬ Ȃ № ҉ ₮ 90

LOAEL ̂ ̃NOAEL̆ҹ ╕ ȁ ᶫᶭ Ȃ 
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7  

  ֒ ᶫ ᵬ Ȃῒ

҉ ⌠ֲ̆ᵖ ҹ ֲ ᾛ ᶫ Ḥ Ȃ 



532 

 

16  

Teratogenicity Test 

1   

ԅꜚ ↕̆ Ȃ 

ԍ Ȃ 

2   

ꜚ Ȃ 

3  ӎ 

   teratogenincty 

ה ӄ ⱳ Ȃ 

4  ∑ 

ꜚ ̆ ₮ ╠ ꜚ ̆ ₮

ῒ ῤ Ȃ 

5   

5.1  ╕ 

5.1.1  ȁ—Ә ȁ2̆4̆6-҈ ȁ ȁ ȁ ȁ Ȃ 

5.1.2  ̔ ̆50% Ә 5.0 mL̆ 10.0 mL̆ 1%

60.0 mL ̆ ῀ ҬȂ 

5.1.3 ̔ 3ð5 mL̆ 1ð2g/100 mL 1000 mL̆

ԍ ҬȂ 

5.1.4 ̔ 0.1ğ 10ğ 1000mLȂ 

5.1.5 A̔ 200mL̆ 10g 790mL. 

5.1.6 B̔ ҍ Ȃ 

5.1.7 ̂Bouins ̃̔ 2,4,6-҈ ̂ ̃75ᴍȁ 20ᴍȁ—Ә 5ᴍ 

5.2  ꜚ Ῑ  

ꜚ ̔ ҹẫ Ȃ 

ꜚ ꜚ Ȃ 

5.3  ╕ №  

҈ҩ╕ ̆ ╕ ֓ ̆ᵖҌ ꜚ҉ץ10%

֙Ȃ ᵞ╕ Ҍᴪ₮ ⌠ Ȃ Ȃ 12 Ȃ

∆ ᶏ ꜚ ̆ ̆

ȁ A Ȃ 

5.4   

5.4.1  ñò ₮  
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1̔1̂ 2̔1̃ ̆ ̂ ̃̆ ₮ ̂

̃ ҹ Ȃ 5 dῤ ₮ñ ò̆ Ȃ ₮ ñ ò

№ Ȃ 6dð15d̆ ԇ Ȃ ԍ 0ȁ6ȁ10ȁ15 20 d ̆

ᵣ Ȃ 

5.4.2  ѿ  

ԍ 20 d Ȃ╩ ῤ ᵣ ̆ ₮ ̆ ̕ ȁ

Ȃ 

5.4.3   

ѿ ᵣ ȁᵣ ȁ ȁ ̆ ₮ȁ ȁ

ȁ ȁ ȁ ȁᾮ ȁҊ ̆ ȁ ȁ ̆

ȁ ȁ ȁ ȁ ̆ ȁ ȁ ȁ Ȃ 

5.4.4  └ᵬҍ  

1/2 ῀ 95%̂ V/ṼӘ Ҭ 2 ð3 ̆ ₮ ̂ה ȁ

ῤ ̃ ‖ № ῀ 1gð2g/100mL ῤ̂ 5Ṑԍ ה

ᵣ ̃8hð72h̆ ῀ Ҭ 6hð48h̆ 1ð2 /d̆

ҹ ȂῬ ῀ A Ҭ 1dð2d̆ ῀ BҬ 2dð3d̆

̆ ҬḠ ȂӞ ▫ ȁ ῤ ̆ ῀ ̆

ꜚ 2ð3 ̆ ҹ Ȃ ῀ A Ҭ 1ð2 ̆ ⌠

BҬ 2ð3 Ȃ ̆ ̆

ҬḠ Ȃ̂ ▫ ̃ ῀ Ҭ̆ ᾣ ̆ ᵣ Ҋᵬ ᵣ ̆

Ȃ ̆ ̆ ’̆

̆ ̂ ҹ 6ҩ̆ Ҍῃ ᾢ 5 ȁ ҹ 2 Ȃ̃

12ð13 ̆ ȁ№ ȁ ȁ ȁ ȁ ȁ Ҭ Ȃ

ᵣ ̂ 7ҩ̆ 12ð13ҩ̆ 5ð6ҩ̆ 4ҩ̆ 3ð5ҩ̃̆

ȁ Ȃ Ȃ 

5.4.5  ῤ  

1/2 ῀ Bouins Ҭ̆ ң ᵬῤ Ȃᾢ ‖ ̆

ᴀ ҉̆◄ ̆ ₴ ׆ ⌠ ℗ ℗Ȃ Ҍ ᵝ

ȁ ᵝ Ȃ ℗ Ȃ 
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׆ (1) ҍң ℗̂℗ 1̃̆ ȁ ȁ ȁ Ȃ 

(2) ╠ ᵬ ℗̂℗ 2̃̆ Ȃ 

׆ (3) Ҭ ᵬ ℗̂℗ 3 Ȃ̃ 

(4) ᵝ ᵬ ℗̂℗ 4 Ȃ̃ 

℗҉ץ ȁ ȁ ȁ Ȃ 

 (5) Ҋ Ҭ ᵬ ℗̆ ȁ Ȃ 

ץ Ҭ ◄ ȁ ̆ᶭ ȁ ȁ ȁ ȁ ȁ ȁᵝ

̆ ῒ ̆Ῥ ȁ ȁ ȁ ҷᵝ ’Ȃ

℗ ̆ ҍ Ȃ 

5.5   

̲2 ̆ № ̆ ȁᵣ ȁ

T Ȃ ₮ ᵣ ȁ ̆

₮ ╕ Ȃ 

ҹ Ҍ ̆ ץ̆ 10 ҊҹҌץ ̆

10ð100ҹ ҹ҉ץ100̆ Ȃҹ ֲᵣ ̆

̆ ԍ 300 ֲ ̆100ð300ҹҬ ̆ ԍ 100ҹ Ȃ 

                                      

╕
50LD

=     

 
῀

Ҍ ╕
=   

6   

̆ Ȃ ꜚ׆ ⌠ֲ Ȃ 
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17 /  

Combined Chronic Toxicity / Carcinogenicity Test 

1   

ԅꜚ / ↕ȁ Ȃ 

ԍ Ȃ 

2  ӎ 

2.1 chronic toxicity 

ꜚ № ῤ Ҍ Ȃ 

2.2 ⌠ ᵬ ╕ no observed adverse effect level(NOAEL̃ 

ᴆҊ̆ ⌠ᴋᵥҍ ῏

ᵬ ╕ Ȃ 

2.3 ⌠ ᵬ ᵞ╕ lowest observed adverse effect level(LOAEL) 

ᴆҊ̆ ꜚ ȁⱳ ȁ

ᵞ╕ Ȃ 

2.4 target organ 

ꜚ ₮ ᵬ Ȃ 

2.5 chemical carcinogen 

̆ ᶏ ⱴ Ȃ 

3   

ᵣῤ ᵬ ̆ Ҭ Ȃ ᶏꜚ ѿץ

Ȃ 

ΐ ̆ ῒ ҍ ╕ №

̆ ѿ ᴇṿ ̆ ѿ Ȃꜚ

ҹֲᵣ ᶫ Ȃ 

4  ∑ 

ꜚ № ѿץ ̆ ꜚ Ҭ ̆

ȁ ȁ ץ̆ Ȃ 

ѿץ ꜚ ̆ ꜚ № ҩ ₮

ȁ ȁ ᵝ ̆ҍ ꜚ ץ Ȃ 

 

5  ꜠ ῠ  

 

5.1ꜚ  

ҹ ꜚ ̂ ̃̆ ῏ ȁ֒ ꜚⱬ Ȃ ᴇ

̆ Ȃ 

/ ̆ѿ ̆ᵖ Ҍ ᶏ ῒז Ȃ
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ᵬ Ȃ 

5.2 ≢  

ң ≢ ᶏ ̆ ᶏ ↨ ꜚ  

Ȃ 

ꜚ ӊ ̆ 6 ӊ╠Ȃ 

5.3 ꜚ  

Ḡ ̆ ꜚ ̆ №

Ȃ 

    ꜚ № Ȃ 

ѿҩ╕ 50 50 ꜚ ̆Ҍ ╠╩

ꜚ Ȃ ץ ⱴ╕ ң̆ ≢ 20 ꜚ ῒ̆

ң ≢ 10 ꜚ Ȃ 

5.4ꜚ ȁ  

Ҥ └ ᴆ ꜚ Ȃ 

ꜚ ꜚ Ȃ 

 

6  ╛  

 

ҹԅ ᴇ ̆ ҈ҩ╕ ѿҩ Ȃ ╕ ₮ץ

֓ ̆p Ҍ ꜚ Ȃ ֓ ̆

ᵣ ⱴ ⌠ └̂ᵞԍ 10%̃ Ȃ 

ᵞ╕ Ҍ ᴋᵥ ̆ Ҍ ꜚ ȁ Ȃѿ Ҍ ᵞԍ ╕

10%Ȃ 

Ҭ╕ ԍ ╕ ᵞ╕ ӊ ̆ ⱬꜚף Ȃ 

̆ ⱴѿҩ Ȃ ╕ ֟ Ȃ 

ѿ ԇ Ȃ Ҭ Ҭ̆ Ḡ ԇȂ

Ӟ ץ ῒ ⱬꜚף Ȃ 

̆ Ҍ ̆ῒז ᴆ Ȃ 

 

7   

 

̆ ̆ ῀ ҈ Һ Ȃ ᵥ  

ֲ ף Ȃ 

ԇ ץ Ҍ ̆ ̆ ף

ꜚⱬ Ȃ 

7.1  

↕ Ȃ ̂9̃Ҭ ̆

῀ Ҭȁ ԍ Ҭ̆ ԇꜚ Ȃ 7 ԇ ̆Ҭ

ᶏꜚ ⌠ ׆̆ ץ ᴇȂ 

7.2  

ԍ ᴏֲ ῏ ѿҩҺ ̆ ᵬҹ

Ȃ ῏ ҬҌᵬ׃ Ȃ 

7.3 ῀  

῀ Ҍ Һ ̆ ῀ Ҍᵬ׃ Ȃ 
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8   

 

ⱴ Ҭ 20 ꜚ / ≢ 10 ꜚ / ≢ ⌠ 12ҩ Ȃ 

֓ꜚ ╩ ̆ ԍ ᴇ ῏ ̆ᵖ Ȃ

№ Ȃ 

₃ ‰↕̔ 

̂1̃ѿ ’Ҋ̆ ד 18ҩ ̆ 24ҩ ̕ ֓

ᵞ ꜚ ̆ ד 24ҩ ̆ 30ҩ Ȃ 

̂2̃ ᵞ╕ ꜚ 25% ̆Ӟ ץ Ȃ ԍ ≢

̆↕ῒ Ҍ ≢ Ҍ Ȃ ’Ҋ ᵬ ╕

ꜚ ֙̆ Ҍ Ȃ 

9  ҹ  

9.1  

ѿ ꜚ ’ Ȃ ̆ ╩ ֙ꜚ ῀

— ̆ ꜚ № Ȃ ᵬ ῒ ̆ ⁞

ȁ ꜚ Ȃ 

ꜚ ̆ ῤ ᵬ ₮

ץ̆ ֙ ’Ȃ 

╠ 13 ῤ̆ ᵣ ѿ ץ̆ 4 ѿ Ȃ ╠ 13 ῤ̆

ѿ ꜚ ’ ץ̆ ꜚ ẫ ’ ᵣ ↕̆ 3 ҩ ѿ Ȃ 

9.2  

̂ ̆ ̆ ̆ ̆ ̆ ῒז ₀

̃ 3 ҩ 6̆ ҩ ץ̆ 6 ҩ ̆ ҩ ≢ 20 Ȃ

Ȃ ╕ ῤ

№ ̆Ҭ ╕ ẠȂ 

̆ ᵣ ꜚ ẫ ̆ ῏ꜚ № Ȃ ╕

ꜚ № Ȃ ң ̆ ᵞ╕ ꜚ

№ Ȃ 

9.3 №  

≢ 10 № ̆ Ạ ѿ Ȃ

Ҋ↓ ̆ ҩ ̆Ӟ ≢ ѿ Ȃ 

№ ̔ ̕ ҩꜚ ̕ ̆ ̆ ᵣ̆ ̂ ̃̕ ̂

Ȃ̃ 

9.4 ҳ  

6 ҩ ̆ ≢ 10 ҳ ̆

ҩ ῤ Ȃ№ ̆ Ҋ↓ ̔ 

̕ ̕ ⱳ ̂ ̆ Ҙ ̆ ̆â

̆ ̃̕ ף ̆ ̕ ⱳ ̆ Ȃ 
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9.5  

/ Ȃ 

9.5.1 ╩  

ꜚ ֓ Ҭ ֙ ԍ ̆ Ȃ

ꜚ ╠̆ № ȂḠ ҹ

Ȃ Ḡ ץ Ҋ Ȃѿ Ҋ↓ ̔ 

* ̂ / ̆ ̆ ̃̆ ᵣ̆ ̂ ̃̆ ̆ ̂

̃̆ ̆ ̆ *̆ ̆ *̆ ҉ *̆ ̆ ̆ ԋ ̆ ̆ ̆

̆ ̆ ̆ ̆ ̆ ̆ *̆ ̆Ӳ ̆ ̆ ̆

̆ ̂ ̆ ̆ ̃̆ ̂ ῏ ̃ Ȃ ╕ ᾟ Ḡ

Ȃ 

9.5.2  

ῒז Ȃ Ҋ↓ ̔ 

̂1̃ Ḡ Ҋ ̆ Ȃ 

ŵ Ҭ ֙ ꜚ Ȃ 

Ŷ ╕ ꜚ Ȃ 

̂2̃ ᵞ╕ ̆ Ӟ Ȃ 

* ꜚ ≢ 10 ̆ ꜚ ῃ *

Ȃ 

10  ᴍ 

̆ ꜚ ȁ₮ ꜚ ȁ

Ȃ ȁ ᴇ̆

Ȃ 

ҍ ╠ ̆ ⌠ ╩

ᴇȂ ᴇ ȁ╕ - ῏ ȁ

ȁ ̆ ₮ NOAEL ̂ ̃LOAELȂ 

10.1   

ҩ ԅ ꜚ ꜚ Ҭ № Ȃ ꜚ

₮ ꜚ Ȃ Ҭꜚ ֙ ̆

῏ Ȃ 

 

%100
ꜚ

ꜚ
³=  

 

10.2  ∞ ‰ 

ҕ ₮ ∞ ‰̔ 

̂1̃ ꜚ Ҭ̆ ̕ 

̂2̃ ҍ ꜚ ̆ᵖ╕ ̕ 

̂3̃ ꜚ Ҭ ̆ Ҭ ꜚ
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̕ 

̂4̃ ҍ ꜚ ̆ᵖ Ҭ

Ȃ 

҉ Ҭ̆ ҍ ӊ ᴋᵥѿ

ҹ ҹ Ȃ ≢Ҍ ̆p ╠

≢ ̆Ҍ Ȃ 

10.3  

Ẋ ꜚ ҹң ȁң ≢̆ 3ҩ╕ ῒ̆Ҭѿҩ

╕ ̆ ꜚ 50 ̆ ҍ ̆ Ȃ 
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҈  ָᵩ Ὴ  

1 ָᵩ Ὴ ∑ 

General principles 

1   

№ ԅ ῃ ֲᵣ Ȃ 

№ ԍ ֟ ֲᵣ ῃ ᴇȂ 

2  ָᵩ ∑ 

2.1 ֲᵣ ↕̆ ӥ

̆ Ḡ ≠ Ȃ 

2.2 ֲ ̆ ΐ ѿ ᶛ Ȃ 

2.3 ֲᵣ ӊ╠ ᾢ ₮ΐӥ ̆ Ҍ

ҌῬ ֲᵣ Ȃ 

2.4 ֲᵣ ԍ ȁ ȁ ῒז ᵌ Ȃ 

2.5 ֲᵣ ԍ ẫ ȁ Ӳ ȁ ȁ ȁ ֟

ῃ pHÒ3.5ᴑҙ ‰Ҭ pHÒ3.5֟ ῒז ᵌ Ȃ 
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2 ָᵩ  

Human Skin Patch Test 

1   

ԅֲᵣ ȁ ↕ȁ Ȃ 

ԍ ֟ ֲᵣ Ҍ Ȃ 

2  ‼ 

GB17149.1-1997 ‰ ↕ ↕ 

GB17149.2-1997 ‰ ↕ 

3   

ֲᵣ Ҍ Ȃ 

4  ∑ 

4.1 ᵬҹ Ȃ 

4.2 ֲᵣ Ȃ 

4.3 Ҍ ̆ ֟ Ȃ 

4.4 ֲᵣ ѿ̆

’Ҋ ̆ ̂ ȁ ̃

ֲᵣ ₮ ┬ ∞ץ ̆ ⱴ

Ȃ 

5   

5.1 18ð60 ᵬҹ Ȃ 

5.2 Ҍ Ҋ↓ ’ ᵬҹ  

5.2.1 ѿ ᶏ ѿҩ ῤᶏ ᾧ └╕ ̕ 

5.2.2 ңҩ ῤ ᵝ ᴋᵥ ̕ 

5.2.3 ҳ ̕ 

5.2.4 ᶭ ̕ 

5.2.5 ῒז ̕ 

5.2.6 6ҩ ῤ ̕ 

5.2.7 ᾧ ᾧ ̕ 

5.2.8 Ӳ ̕ 

5.2.9 ᶷӲ ℗ ᶷ Ҋ ℗ ̕ 

5.2.10 ᵝ ԍ ȁ ȁ ȁ ῒז ∞ 

̕ 

5.2.11 ⱴῒז ҳ ̕ 

5.2.12 r ̕ 
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5.2.13 ⱴ Ҍ ῤ Ȃ 

6   

6.1  

6.1.1 ῀ ‰ ⱴ ֲ ̆ 30 Ȃ 

6.1.2 Ҍ 50mm
2ȁ 1mm Ȃ ῀ ῤ̆

ҹ0.020gĺ0.025ĝ ᵣ ᵣ̃ 0.020mLĺ0.025mL̂ ᵣ Ȃ̃ ҹ

֟ ̆ ҹ ̂Ҍ ᴋᵥ ̃̆ ҹ ̆ ῤ

ᶏ ╕Ȃ ⱴ ᵞ ԍ ╠

ᶷ̆ ᶏӊ ԍ ҉̆ 24hȂ 

6.1.3 №≢ԍ 30min̂ ȁ̃24h 48h 1 ‰

Ȃ̆ Ȃ 

1 ⅎ ‼ 

 №   

- 0  

± 1 ֽ̆  

+ 2 ̂ ̃̕ ȁ ȁ ȁ җ  

++ 3 
̂ ̃̕ ȁ ȁ ȁҗ ȁ ̕

₮  

+++ 4 
̂ ̃̕ ȁҤ ȁ ȁ
̕ ₮  

 

6.2  

6.2.1 ῀ ‰ ⱴ ֲ ̆ 30 Ȃ 

╠ץ 6.2.2 ᶷᵬҹ ᵝ̆ 3×3cm
2̆ ᵝ Ḡ ̆ ᾧ ῒז └

╕Ȃ 

6.2.3 0.050°0.005g(mL)/ ȁ 2 ԍ ᵝ̆ 7 ̆

̆ Ҭ ₮ 3№ ҉ץ ̆ ΐᵣ ’‗ Ȃ 

6.2.4 2 ∞ ‰ ̆ Ȃ 

2 ≡ ‼  

 №  ҳ  

- 0  

± 1 ȁ ȁ  

+ 2 ȁ ȁҗ ȁ ȁ ȁ  

++ 3 ȁ ȁ  

+++ 4 
ȁ ȁ ȁ ȁ ⁞ ȁ
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3 ָᵩ Ὴ ᴍ 

Safety Evaluation of Using Tests of Cosmetics on Human Body 

1   

ֲᵣ ῃ ᴇ ԍȇ ᶛȈҬ ӈ ̆ ẫ

ȁ Ӳ ȁ ȁ ȁ ֟ ῃ pHÒ3.5ᴑҙ ‰Ҭ

pHÒ3.5֟ ῒז ᵌ Ȃ 

2   

ѿ ֟ ֲᵣ Ҍ Ȃ 

3   

3.1 18ð60 ᵬҹ Ȃ 

3.2 Ҍ Ҋ↓ ’ ᵬҹ ̔ 

3.2.1 ѿ ᶏ ѿҩ ῤᶏ ᾧ └╕ ̕ 

3.2.2 ңҩ ῤ ᵝ ᴋᵥ ̕ 

3.2.3 ҳ ̕ 

3.2.4 ᶭ ̕ 

3.2.5 ῒז ̕ 

3.2.6 6ҩ ῤ ̕ 

3.2.7 ᾧ ᾧ ̕ 

3.2.8 Ӳ ̕ 

3.2.9 ᶷӲ ℗ ᶷ Ҋ ℗ ̕ 

3.2.10 ᵝ ԍ ȁ ȁ ȁ ῒז ∞

̕ 

3.2.11 ⱴῒז ҳ ̕ 

3.2.12 ᵣ ̕ 

3.2.13 ⱴ Ҍ ῤ Ȃ 

4  ⅎ ‼ 

1Ȃ 

1  ָᵩ ⅎ ‼ 

 №  

 0 

 1 

ȁ ȁҗ  2 

ȁ ȁҗ ȁ  3 

ȁ ȁ  4 
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5   

5.1 ֟  

῀ ‰ 30ɒ ̆ ֟ ᶏ

ᶏ ֟ Ȃ 1 ̆ 1 №

‰ ̆ Ҍ ԍ4 Ȃ 

 

5.2 ẫ ֟  

῀ ‰ 30ɒ ̆ ֟ ᶏ

ᶏ ֟ Ȃ 1 ῃ Ҍ

ȁ ӎⱬ ̆ ᵝ ̆ 1 № ‰ Ȃ

Ҍ ԍ4 Ȃ 

 

5.3 Ӳ ֟  

῀ ‰ 30ɒ ̆ ֟ ᶏ

ᶏ ֟ Ȃ 1 ῃ

Ҍ ȁӎⱬȁ Ӱ ῒזҌ ̆ ᵝ ̆ 1

№ ‰ Ȃ Ҍ ԍ4 Ȃ 

 

5.4 ֟  

῀ ‰ 30ɒ ̆ ֟ ᶏ

ᶏ ֟ Ȃ ̆ 1 №

‰ Ȃ 

 

5.5 ֟ ῃ pHÒ3.5ᴑҙ ‰Ҭ pHÒ3.5֟  

῀ ‰ 30ɒ ̆ ֟ ᶏ

ᶏ ֟ Ȃ 1 ̆ 1

№ ‰ Ȃ Ҍ ԍ4 Ȃ 
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῍  ָᵩꜗ ᴍ  

1 ָᵩꜗ ᴍ ∑ 

General principles 

1   

№ ԅ ⱳ ᴇ ֲᵣ Ȃ 

№ ԍ ֟ ֲᵣⱳ ᴇȂ 

2  ָᵩꜗ ∑ 

2.1 ֲᵣⱳ ᴇ ↕̆

ӥ ̆ Ḡ ≠ Ȃ 

2.2 ֲ ̆ ΐ ѿ ᶛ Ȃ 

2.3 ֲᵣⱳ ӊ╠ ᾢ ֲᵣ ̆ ₮ΐӥ

ֲ̆ᵣ Ҍ ֟ ҌῬ ֲᵣⱳ Ȃ 

2.4 ⱳ ╠ ̂Sun Protection Factor, SPFṿ̃ ȁ

ץ ̂Protection Factor of UVA, PFAṿ̃ Ȃ 
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2 ЃSPFẅЄ * 

1   

ԅ SPFṿ Ȃ 

ԍ SPFṿȂ 

2  ᴌ 

Cosmetics ð Sun protection test methods ð In vivo determination of the sun protection factor 

(SPF) (International standard ISO 24444 First edition, 2010-11-15)  

3  ӎ 

3.1  

 (UVC)̔200 nm ï 290 nm 

Ҭ  (UVB)̔290 nm ï 320 nm 

 (UVA)̔320 nm ï 400 nm 

3.2  (Minimal erythema dose, MED)̔ ̆ῒ ⌠

№ ᵞ╕  (J/m
2
)  ( )Ȃ 

3.3   (Sun protection factor, SPF) ̔ ֟

MEDҍ ֟ MEDӊ ̆ҹ SPFȂ Ҋ  ̔

MED

MED
SPF

ᶏ
=  

4   

4.1   ᾣ ̔ ᶏ ֲ ᾣ ᾣ ᾣ Ȃ 

4.1.1  : ᾣ ᾣ ̆ Ȃ

4.1.2  ᾣ ₮ ҩᾣ ҉ ȁ ѿ̂ ᾣ ῒ Ȃ̃ 

4.1.3  ᾣ ᶏ ₮ ᾣ 1 Ȃᾣ ץ

290ĺ400 nm Ȃ ѿ ҹҍ 290ĺ400 nm 

№ ṿ̆  %RCEE (Relative Cumulative Erythemal 

Effectiveness)Ȃᾣ ₮ %RCEE 1Ȃ 

1  ᾩ ᾩ ₴ %RCEE  

ᾣ 
%RCEE 

Ҋ  ҉  

<290  <1.0 

290-300 1.0 8.0 

290-310 49.0 65.0 

290-320 85.0 90.0 

290-330 91.5 95.5 
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ᾣ 
%RCEE 

Ҋ  ҉  

290-340 94.0 97.0 

290-400 99.9 100.0 

 

4.1.4  ╠ᾣ ₮ ̆ ᾣ ᾣ ѿ ̆

Һ ᾣ ᾝᴆ Ӟ ᵌ Ȃ Ғ ᵬȂ 

4.1.5  ᾣ ₮̂ ȁ ᾣ ̃ <1600 W/m
2Ȃ 

4.2    

4.2.1  18ĺ60 ẫ ̆ Ȃ 

4.2.2  ᾣ ̆ ῤ ᶏ ᾣ ̕ 

4.2.3 ҹ IȁIIȁIII ̆ ᾣ ̆ ₮

ᴴ Ҍ ₮ ̕ 

4.2.4 ᵝ ȁ ȁ ȁ ȁ ̕ 

4.2.5 ȁ Ӳȁ ȁ ѿҩ ῤ ᵌ

ӊ ̕ 

4.2.6 ֲ ᶛ ҹ 10̆ ᶛ ҹ 20̕

ᶛ Ҍ 5ᶛ̆ ̆ ⱴ ֲ Ҍ 25ֲ̕ 

4.2.7 ѿ ⱴ SPF Ҍ ԍңҩ Ȃ 

4.3 SPFṿ ‰ └ ̔ I-IIIȂ 

4.4 MED  

4.4.1 ᵣᵝ̔ ̆ Ḳ ᵝ ╠ẁᵝȂ 

4.4.2 Ҍ ԍ 30 cm
2Ȃ 

4.4.3 ̔ ̂2.00°0.05  ̃ mg/ cm
2 ̆ ᶏ Ӳ

ԍ ῤ̂ ԍᶏ Ӳ ֟ ȁ ֟

ᶏ ̆ ╠ ‪ ̃̆ 15-30№ Ȃ 

4.4.4 MED̔ ֟ 24 ╠ץ Ȃ ѿ

̆ 5 Ҍ ╕ ̆16-24 Ȃץ ₮ ᵞ

╕ ҹ MEDȂӞ ץ ITA¯

MEDṿȂ 

4.4.5 SPFṿ̔ Ҋ↓҈ ’Ҋ MEDṿ̔ 

4.4.5.1 MED̔ 4.4.4 MED ṿ ╕ ̆

Ῥ MEDȂ 

4.4.5.2 ֟ ’Ҋ MED̔ ֟ ԍ ̆ 4.4.4

MEDṿ ᵀ SPFṿ ╕ Ȃ 5 ᵝ ╕

̆ ֟ SPFṿ ̔ ԍ SPFṿŮ25 ֟ ̆ԓҩ

╕ ҹ 25%̕ ԍ SPFṿ>25 ֟ ̆ԓҩ ╕ Ҍ 12%Ȃ 

4.4.5.3 ‰ ’Ҋ MED̔ SPF ‰ ԍ ᵝ̆ 4.4.4

MEDṿ ‰ SPFṿ ╕ Ȃ ԍ SPFṿ̖20 ֟ ̆

ᵞ SPFṿ ‰ ̂P7̃ SPFṿ ‰ ̂P2 P3̃ ̆ ԍ SPFṿů20 ֟ ̆

SPFṿ ‰ ̂P2 P3̃ Ȃ ѿ Ҭ ԅ SPFṿ ‰ ̂P2

P3̃ ̆↕Ҍ ᵞ SPFṿ ‰ ̂P7̃ ̆ Ḃ Ҭ ԅᵞ SPFṿ Ȃ 

4.4.6 UV ᾣ Ҍ ԍ 0.5cm
2̆ᾣ ӊ Ҍ ԍ 0.8cm̆ ᾣ
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Ҍ ԍ 1cmȂ 

4.5 ‰̔ ҉ 5ҩ ₮ ̆ 5ҩ ₮ ̆

₮ ̆ ∞ ̆ ╕ ת‰ Ȃ 

4.6  SPFṿ  

4.6.1 ҩ SPFṿ Ҋ ̔ 

MED

MED
SPF

ⱴ
ҩᵣ =  

ҩᵣ SPFṿ ⌠ ѿᵝ ̆ ῃ SPFṿ

̆ ῒ № ҹ SPFṿȂᵀ ‰

‰ Ȃ 95% Ḥ ̂95%CĨ Ҍ 17%̂ ̔ ҹ 10̆

95%CI 8.3 11.7ӊ ̃̆ ↕ ⱴ ֲ ̂Ҍ 25̃ ҉ Ȃ 

5   

Ҋ↓ῤ ̔ Ḥ ȁ ȁ ֟ ȁ ֟

ᵝȁ ץ ̆ ȁ ȁ ȁ Ȃ

ֲȁ ֲȁ ֲ ֲ№≢ ̆ ⱴ ᵝῈ Ȃ

ῒҬ ץ ₮̆ Ҋ 2̔ 

2    ‼ SPFẅ  

 
 

̂ ̃ 
≢   ‰ SPFṿ SPFṿ 

01       

02       

03       

04       

05       

06       

07       

08       

09       

10       

ṿ X        

‰ SD       

95%CI       

 

                 

* ̔ ̔ 

̂FDÃ ֟ ̂Testing ProcedurĕFederal 

Register̆ 21 CFR. Parts 201 and 310̆2011̃  
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Ŕ ᵤ SPF ‼ ЃP7Є ┼  

A.1 ֟ SPFṿ ̆ҹḠ ѿ ̆

‰ ᵬҹ Ȃ ԍ SPFṿ<20 ֟ ̆ ᵞ SPFṿ ‰ ̂P7̃ Ȃ 

A.2 ‰ ҹ 8% └ ̆ῒ SPF ṿҹ 4.4̆ ‰ ҹ 0.2Ȃ 

A.3 ‰ SPFṿ ᵝԍ ṿ ῤ̆ 4.4¤0.4Ȃ 

A.4 ‰ └ Ҋ 3̔ 

3  ᵤ SPF ‼ ЃP7Є ┼  

№ % 

A ̔  

̂homosalatẽ  8.00 

̂lanoliñ    5.00 

̂stearic acid̃  4.00 

₄ ̂white petrolatum̃  2.50 

Ҙ ̂propylparabeñ  0.05 

B ̔  

̂water̃  74.30 

Ҙԋ ̂propylene glycol̃  5.00 

҈Ә ̂triethanolaminẽ  1.00 

̂methylparabeñ  0.10 

EDTAԋ ̂disodium EDTÃ  0.05 

└ ̔ A B №≢ⱴ 72Ņĺ82Ņ̆№≢ ῃ ̆ Ҋ A

ⱴ῀ B Ҭ̆Ḡ Ӳ 20№ ̆ ̂15Ņĺ30Ņ̃Ả ̆₮ Ȃ 
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II  SPF ‼ ЃP2Є ┼  

B.1   ԍ SPFṿ<20 ֟ ̆ SPFṿ ‰ ̂P2 P3̃ ̆ ԍ SPFṿů20  

֟ ̆ SPFṿ ‰ ̂P2 P3̃ Ȃ 

B.2   ‰ ҹ 7%ԋ PABAӘ 3%ԋ -3└ ̆ῒ SPF ṿҹ 16.1̆

‰ ҹ 1.2Ȃ 

B.3   ‰ SPFṿ ᵝԍ ṿ ῤ̆ 16.1¤2.4Ȃ 

B.4   ‰ └ Ҋ 4̔ 

4  SPF ‼ ЃP2Є ┼  

№ % 

A ̔  

̂lanoliñ    4.50 

̂cocoa butter̃  2.00 

̂glyceryl stearatẽ  3.00 

̂stearic acid̃  2.00 

ԋ PABAӘ ̂octyl dimethyl PABÃ  7.00 

ԋ -3̂benzophenone-3̃ 3.00 

B ̔  

̂water̃  71.6 

̂ ̃ ̂sorbitol̂ liquid 70 %̃̃ 5.00 

҈Ә ̂triethanolaminẽ  1.00 

̂methylparabeñ  0.30 

Ҙ ̂propylparabeñ  0.10 

C ̔  

̂benzyl alcohol̃  0.50 

└ ̔ A B №≢ⱴ 77Ņĺ82Ņ̆ᶏ ᾟ№ ̆ Ҋ

A ⱴ῀ B Ҭ̆ᾟ№ ȁ ̆Ḡ Ӳ 20№ ̆ 49Ņĺ54Ņ ̆ⱴ῀

C ̆ᾟ№ ȁ ̆ ⌠ 35Ņĺ41Ņ̆ ᾧ № ̆‛ ⌠ 27Ņ

ĺ32Ņ̆₮ Ȃ 
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III  SPF ‼ ЃP3Є ┼  

C.1   ԍ SPFṿ<20 ֟ ̆ SPFṿ ‰ ̂P2 P3̃ ̆ ԍ SPFṿů20  

֟ ̆ SPFṿ ‰ ̂P2 P3̃ Ȃ 

C.2   SPF ṿҹ 15.7̆ ‰ ҹ 1.0Ȃ 

C.3  ‰ SPFṿ ᵝԍ ṿ ῤ̆ 15.7¤2.0Ȃ 

C.4   ‰ └ Ҋ 5̔ 

5  SPF ‼ ЃP3Є ┼  

№ % 

A ̔  

̂Cetearyl Alcohol̃  2.205 

PEG-40 ̂PEG-40 Castor oil̃ 0.63 

̂Sodium Cetearyl Sulphatẽ 0.315 

̂Decyl Oleatẽ  15.00 

Ә ̂Ethylhexyl Methoxycinnamatẽ  3.00 

Ҁ ԋ ̂Butyl methoxydibenzoylmethanẽ  0.50 

Ҙ ̂Propylparabeñ  0.10 

B ̔  

̂Water̃  53.57 

2- - 5- ̂2-Phenyl-Benzimidazole-5-Sulphonic Acid̃  2.78 

45% ̂Sodium Hydroxide (45% solution)̃ 0.90 

̂Methylparabeñ  0.30 

EDTAԋ ̂Disodium EDTÃ  0.10 

C ̔  

̂Water̃  20.00 

̂Carbomer (ñCarbomer 934Pò)̃ 0.30 

45% ̂Sodium Hydroxyde (45% solution)̃ 0.30 

└ ̔ A B №≢ⱴ 75Ņð80Ņ̆ №ῃ ̂

ⱴ ᵣ ̆  75Ņĺ80Ņ̃̆ C ⱴ῀ Ҭ ◄

℗№ Ӳ ̂ ̃ ̆ ⱴ῀ Ҭ Ȃ Ҋ A ⱴ῀ B

Ҭׅ̆ ҬῬ C ⱴ῀ A B Ҭ̆ Ȃ Ӳ

pHṿ̂7.8ĺ8.0̃ ̆ Ả ̆₮ Ȃ 
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3 
* 

1   

׆ ̆ ֟ ΐ ⱳ ѿ ῖ Ȃ ԍ

ῒ SPFṿ֟ ꜚҬᶏ ̆ ᶏ

֟ ΐ ̆ Ҋ ’Ҋׅ Ḡ ѿ Ȃ 

ΐ ֟ ҉ ľ Ŀȁľ ꜚĿ Ȃ 

2   

ῤ ̆ ̆ 23Ņĺ32Ņ̆ Ȃ ȁ

ץ Ȃ 

3   

3.1  ҅  

֟ ΐ ↕̆ SPFṿ ֟ Ҋ↓ 40№

SPFṿ̔ 

3.1.1 ᵝ ̆ 15-30№ ӥ Ȃ 

3.1.2 ҬҬ ꜚ Ҭץ 20№ Ȃ 

3.1.3 ₮ ᴡ 20№ ̂ ᵝ Ȃ̃ 

3.1.4 ῀ ῬҬ ꜚ 20№ Ȃ 

3.1.5 Ҭ ꜚ̆ ̂ ᵝ Ȃ̃ 

3.1.6 SPF Ȃ 

 

3. 2  

֟ SPFṿ ΐ ̂Very Water Resistant̆̃ ↕ SPFṿ ֟

Ҋ↓ 80№ SPFṿ̔ 

3.2.1 ᵝ ̆ 15-30№ ӥ Ȃ 

3.2.2 ҬҬ ꜚ 20№ Ȃ 

3.2.3 ₮ ᴡ 20№ ̂ ᵝ Ȃ̃ 

3.2.4 ῀ ῬҬ ꜚ 20№ Ȃ 

3.2.5 ₮ ᴡ 20№ ̂ ᵝ Ȃ̃ 

3.2.6 ῀ ῬҬ ꜚ 20№ Ȃ 

3.2.7 ₮ ᴡ 20№ ̂ ᵝ Ȃ̃ 

3.2.8 ῀ ῬҬ ꜚ 20№ Ȃ 

3.2.9 Ҭ ꜚ̆ ̂ ᵝ Ȃ̃ 

3.2.10 SPF Ȃ 

4   

Ҋ↓ῤ ̔ Ḥ ȁ ȁ ֟ ȁ ֟

ᵝȁ ץ ȁ ╠ SPFṿ ̆ ȁ ȁ
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ȁ Ȃ ֲȁ ֲȁ ֲ ֲ№≢ ̆

ⱴ ᵝῈ ȂῒҬ ץ ₮̆ Ҋ 1̔ 

1    ‼ SPFẅ  

 
 

̂  ̃
≢   ‰ SPFṿ 

SPFṿ 

01       

02       

03       

04       

05       

06       

07       

08       

09       

10       

ṿ X        

‰ SD       

95%CI       

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                  

* ̔ ̔  

̂FDÃ ֟  (Sunscreen Water Resistant 

Testing Procedure, Federal Register/Vol 64, No 98/1999̃ 
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4 (PFAẅ)
 

1    

ᴰ UVA ȂῒҬ

҉ PFAṿ PA+ĺ+++ ֲᵣ ҹ ̆ ⌠ ҉ ȁ

ᴑҙץ Ȃ 

2   ᴌ 

Cosmetics ð Sun protection test method  ð In vivo determination of sunscreen UVA 

protection. (International standard ISO 24442 First edition, 2011-12-15)  

3   ӎ 

3.1   

 (UVC)̔200 nm ï 290 nm  

Ҭ  (UVB)̔290 nm ï 320 nm 

 (UVA)̔320 nm ï 400 nm 

3.2    (minimal persistent pigment darkening dose, MPPD)̔ 2ĺ4

ҩ ᵝ ҉֟ ╕ Ȃ

MPPD ᾣ 2ĺ4 ӊῤѿҩ ̆ ῤᾣ ᾟ ̆

ң ȂȂ 

3.3   UVA  (Protection factor of UVA, PFA) ̔ ֟  

MPPDҍ ֟ MPPDӊ ̆ҹ PFA

ṿȂ Ҋ ̔ 

MPPD

MPPD
PFA

ᶏ
=  

4    

4.1  ᵝ 

4.1.1   18 ~60ẫ ̆ ̕ 

4.1.2   ŉȁŊ ̕ 

4.1.3   ᾣ ̕ 

4.1.4   ╠ ȁ ̕ 

4.1.5   ᵝ Ȃ ᵝ ѿ̆ ῒ Ȃ 

4.2   ֲ ᶛ ҹ 10̆ ᶛ ҹ 20̕ ᶛ Ҍ

5ᶛ̆ ̆ ⱴ ֲ Ҍ 25ֲȂ 

4.3  PFAṿ ‰ └ ̔ IVȂ 

4.4 ᶏ ╕ ̔ (2.00°0.05)mg/cm
2
 Ȃץ ᶏ ‰ ȁ

ᵝ ҉Ȃ ᵝ ₮ ̆ Ҍ ╕ ֟

Ҍ Ȃ 

4.5 ̔Ҍ ԍ 30 cm
2Ȃҹԅ⁞ ̆
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 Ȃ 

4.6 ̔ 15-30№ Ȃ 

4.7 ᾣ ̔ ᶏ ֲ ᾣ Ҋ↓ ᴆ̔ 

4.7.1 ᾣ UVA ᾣ Ȃᾣ ₮ Ḡ ̆ ᾣ ҉ Ḡ

ѿȂ 

4.7.2ҹ ᾧ ᴴ̆ ᶏ ᾣ ԍ 320 nm Ȃ  ԍ

400nm ᾣ Ӟ ̆ ԍᾣ ₮ 5% ץ̆ ᾧῒ

Ȃ 

4.7.3҉ ᴆ Ȃ ᾣ ȁ ȁ

Һ ᾣ ᴆ ץ ֟ ѿ Ȃᾣ

ᾣ ᶏ MPPD ̆ ה ̆ ᾣ Ȃ 

4.8  ̔ ҩᾣ Ҍ ԍ 0.5 cm
2Ȃ ⱴḠ Ḡ

ѿ Ȃ 

4.9  ╕ ̔ ̆ Ҍ 25%Ȃ ̆

 PFAṿ ‰ Ȃ 

4.10  PFAṿ ̆ Ҋ ̔ 

MPPDu

MPPDp
PFA=  

 MPPDp̔ ֟ Ḡ MPPD 

 MPPDu̔ Ḡ MPPD 

ҩᵣ PFAṿ ⌠ ѿᵝ Ȃ ῃ PFAṿ

̆ ῒ № ҹ PFAṿȂᵀ

‰ ‰ Ȃ 95% Ḥ ̂95%CĨ Ҍ 17%̆ ↕ ⱴ

ֲ ̂Ҍ 25̃ ҉ Ȃ 

5    

Ҋ↓ῤ ̔ Ḥ ȁ ȁ ֟ ȁ ֟

ᵝȁ ץ ̆ ȁ ȁ ȁ Ȃ

ֲȁ ֲȁ ֲ ֲ№≢ ̆ ⱴ ᵝῈ Ȃ

ῒҬ ץ ₮̆ Ҋ 1̔ 

1    ‼ PFAẅ  

 
 

 ̂  ̃
≢   ‰ PFA ṿ PFAṿ 

01       

02       

03       

04       

05       

06       

07       

08       
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09       

10       

ṿ X        

‰ SD       

95%CI       

 

IV  ‼ ┼   

A.1  ֟ PFAṿ ̆ҹḠ ѿ ̆ ‰

PFAṿᵬҹ Ȃ 

A.2  ‰ PFA ṿҹ 4.4̆ ‰ ҹ 0.3Ȃ 

A.3  ‰ PFAṿ ᵝԍ ṿ ῤ̆ 4.4¤0.6Ȃ 

A.4  ‰ └ Ҋ 2̔ 

2  PFA ‼ ┼  

№ % 

A ̔  

̂Water ̃ 57.13 

Ҙ ̂Dipropylene Glycol̃  5.00 

 ̂ Potassium Hydroxidẽ  0.12 

EDTA҈ ̂Trisodium EDTÃ 0.05 

Ә ̂Phenoxyethanol̃  0.30 

B ̔  

̂Stearic Acid̃  3.00 

SÊ Glyceryl Stearate, SẼ 3.00 

̂Cetearyl Alcohol̃  5.00 

̂Petrolatum̃  3.00 

҈̂Ә ̃ ̂Glyceryl Tri-2-ethylhexanoatẽ  15.00 

Ә ̂Ethylhexyl methoxycinnamatẽ  3.00 

Ҁ ԋ ̂Butyl methoxydibenzoylmethanẽ 5.00 

Ә  ̂ Ethyl Parabeñ  0.20 

̂Methyl Parabeñ  0.20 

└ ̔ A B №≢ⱴ 70Ņ̆ ῃ ̆ Ҋ B ⱴ῀ A Ҭ̆

̆Ḡ Ӳ 20№ ̆ Ả ̆₮ Ȃ 

 

 

 

 


