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24 (RP-HR.C) Kromasil Cyg
(4 6 mm x250 mm, 54 m) (pH =4 26)
, RP-HFA.C- ,
13% 3 3%; 90 6% 97 8%; > Q 9997,
, 24
1
(1
2 4] [5] (6]
7] (8] 19 4 8 |
18 -
24 HA.C ,
24 HA.C ,
2
21
( Agilent1100 ),
; KQ-600 ( )
5- -2-
-4- -3-  2- -4- -3- 4- -3-
(Signa ); (AcrosOrgnics );2,4- -3, 5-
2- 4- -3,5- 2- -4- (
) ( ) , ;
;Miillipore
22
24 , 2 g/L
100 mL , ;
Q 2 g( Q001g 50mL , 10 mL , 30 min,
, 5000 r/min 10 min 0 22U m ,
RP-HRA.C
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23
Kromasil Cyg (4 6 mm x250 mm, 54 m); CA. ,B. 0 025 mol/L
NaH, RO, ,pH 4 26 1 1 OmL /min; 125
( 2); :10p L
1
Table1 Condition of gradient elution
A B A B A B
Time(min) (%) (%) Time(min) (%) (%) Time(min) (%) (%)
00 45 55 100 45 55 200 70 30
300 85 15 37.0 85 15 45 0 45 55
2
Table 2 Condition of tmed wavelength
Time (rm) Time (nm) Time (rm) Time (rm)
(min) W avelength (min) W avelength (min) W avelength (min) W avelength
0 00 280 3 00 280 301 230 7. 65 230
7. 66 254 8 50 254 8 51 230 12 00 230
12 01 280 37. 00 280
3
31
311 pH 24 ., pH )
pH (25 &5) 3 pH 4 26 |
312 NaH,PO, Q01 Q025 0 05mol/L NaH, PO, ,
Q 025 mol/L NaH, PO, ,
32
24
1 ( 2) 1 L
33
331 , 4
( ) ,
20 4 5min , , ,
, 28 26 min ,
332 10 60 min , 30 min
) , , 30 min 1 24
34
(v) X (mgiL) (SIN) 3
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Fig 1 Chromatogran of standard lution of 24 preservatives
1 2 -4- -3-  (2-methyl-4-isothiamline-3-ketone) ; 2 (bronopol) ; 3 (salicy
acid); 4 5- -2- -4- -3-  (5-chloro2-methyl-4-iothiazoline-3-ketone) ; 5 ( benzoic
acid) ; 6 (benzyl alcohol) ; 7. (orbic acid) ; 8 (2-pshenoxyethanol) ; 9
(methyl-p-hydroxy benzoate) ; 10 (ethyl-p-hydroxy benzoate) ; 11
(methyl benzoate) ; 12 (4-hydroxybenzoic acid io-propyl ester) ; 13
(propyl-p-hydroxy benzate) ; 14 4- -3- (4-chloro-3-methylphenol) ; 15 (ethyl ben-
mate) ; 16, 2- (2-phenylphenol) ; 17. (4-hydroxybenzoic acid i-butyl ester) ; 18
(butyl-p-hydroxy benzoate) ; 19. 4- -3,5- (4-chloro-3, 5-dimethylphenol) ; 20
(phenyl benzate) ; 21 2,4- -3,5- (2, 4-dichloro-3, 5-dimethylphenol) ; 22 2- -4-
(2-benzyl-4-chlorophenol) ; 23 (triclocarban) ; 24. (triclosan)
3 , 0 2 g( 0 001 g),
3 L 6 L
, 3
3
Table 3 Regression equation, detection Imit, R®> and mean recovery
Regress Col'(r)D ion Iimit M RD
) egression rrelation etection limit Mean recovery _
PrEsEnative equation coefficient (mg/L) (%) (%, n=6)
2- -3- _
2M ethyl-4-ithiazmline-3-kebne Y =46 927X +5 199 0. 9999 0 05 92 9 27
B ronopol Y =3 214X +0 343 0. 9999 15 93 0 24
Salicy acid Y =27 604X - 2 561 0. 9999 0 25 90 6 33
5- 2= 4 3- -
5-Chloro-2-methyl-4-ithiamline-3-ketone Y=13 955X +10 418 0. 9997 a20 939 25
Benmic acid Y =40 868X +4. 988 0 9999 0 20 97. 3 27
Benzyl alcohol Y =0 765X +0 870 0. 9999 4.6 92 7 18
Sorbic acid Y =41 411X +0 147 0. 9998 Q25 94. 7 27
2-Pshenoxyethanol Y =6 550X +0 998 0 9998 16 94 1 22
M ethyl-p-hydroxy benmate Y =10 702X +0. 808 0 9998 10 93 3 29
Ethyl-p-hydroxy benzoate Y =15 689X +0. 681 0. 9999 0 50 91 0 13
M ethyl benzate Y =3 218X +0 399 0. 9999 22 911 15
4-Hydroxybenaic acid i-propyl ester Y =14 431X - 0 054 0. 9999 0 44 92 1 21
Propyl-p-hydroxy benzoate Y =14 965X +1 275 0 9998 0 15 90 5 22
4- -3- 4-Chloro-3-methylphenol Y =6 188X +0 977 0 9998 100 91 8 15
Ethyl benzate Y =2 907X - 1 280 0. 9999 24 92 4 19
2- 2-Phenylphenol Y =12 746X +1 805 0 9999 0 10 95 8 32
4-+Hydroxybenzic acid i-butyl ester Y=13 761X - 1 044 0. 9999 0 50 92 3 26
Butyl-p-hydroxy benzate Y =14 250X - 0. 443 0 9999 0 50 92 6 29
4- -3,5- 4-Chlor-3, 5-dimethylphenol Y =5 317X +1 761 0. 9999 12 90 8 23
Phenyl benzate Y =3 661X +2 148 0. 9999 15 91 3 16
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3 (continued 1o Table 3)

(n

. . . . RD
. Regression Correlation Detection lmit Mean recovery _
Preservative equation coefficient (mg/L) (%) (%, n=6)
2,4 85 Y=4 420X - 1 299 0. 9999 16 911 18
2, 4-Dichloro-3, 5-dimethylphenol ’
2- -4- 2-Benzyl-4-chlorophenol Y =5 506X - 5 565 0 9998 12 922 7 19
Triclocarban Y =31 233X +9 040 0. 9998 0 10 93 4 20
Triclosan Y =9 266X +6 213 0. 9998 Q0 76 97. 8 2 2
35
1 9 1
4 9 9 ( 15
) 2 2 1
4 (mg/g, n=2)
Table 4 Contentsof preservatives in cosnetics(mg/g, n=2)
Preservatives 1 2 3 4 5 6 7 8 9
Salicylic acid ND ND 4 14 ND ND 1 90 ND ND ND
Sorbic acid ND Q 47 ND ND ND ND ND ND ND
2-Pshenoxyethanol ND 394 ND ND ND ND 175 171 7. 01
M ethyl-p-hydroxy benzoate 13 230 ND 08 219 262 042 ND 1 56
4A-Hydroxybenmic acid io-propyl ester ND 034 ND ND ND ND ND ND ND
Propyl-p-hydroxy benzoate ND ND ND 021 ND 0 03 0 05 ND 0 18
4-Hydroxybenaic acid io-butyl ester ND Q0 25 ND ND ND 0 32 ND ND 0 18
Butyl-p-hydroxy benzate ND 027 ND ND ND 066 012 ND 0 36
ND: (not detected)
2
23
1 195
o | d
354 p —_
30 «©
251
3 20 -
E 15 2
104 9
5_
0_ T T T T T
0 5 10 15 20 25 30 35
t/min
2 2
Fig 2 Chromatogran of cosnetic sanple lution 2#
1 (=orbic acid) ; 2 (2-pshenoxyethanol) ; 3 (methyl-p-hydroxy ben-
mate) ; 4 (4-hydroxybenzic acid io-propyl ester) ; 5. (4-
hydroxybenzoic acid io-butyl ester) ; 6 (butyl-p-hydroxy benzoate)
L b L L 24
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D eterm nation of 24 Preservatives n Cosnetics by Rever s=d
Phase High Performancel iquid Chranatography

Wu Ting , Wang Cheo, Wang Xing, MaQiang, Zhang Fan, LiuL iu
(Chinese Acadamy of Inspection and Quaranting B eijing 100025)

Abstract A reversed phase high perfomance liquid chramatogrgphic (RP-HALC) method has been developed
for the smultaneous detemination of tventy-four preservatives in cosnetics A Kramasil C;3 colunnwas used
with phogphate buffer slution (pH =4 26) as the mobile phase under the condition of gradient elution

Preservativeswere extracted with methanol by ultraonic, then analyzed by RP-HA_C-diode array detection
The pre-treatment method of ssmple and the chromatogrgphic condition of analysiswere critically examined

The relative standard deviations(RD) werel 3% - 3 3%, recoverieswere 90 6% - 97. 8%, all the corre-

lation coefficients(r) were no less than Q 9997. The method was precise and accurate, and could be used for

analyzing the preservatives in cosnetic products
Keywords Reversd phase high perfomance liquid chromatogrgphy, cosnetics, preservative
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