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Determination of Cf ™ and CF " in Cosmetics and Hygienical
Food by lon Chramatogrgphy with Post-column D erivatization

ZHONG Zhi-xiong, ZHU Bing-hui, WU Xidmei
(Center for Disease Control and Prevention of Guangdong Province, Guangzhou 510300, China)

Abstract: A method was developed for the detem ination of CF’ andCrf" in cosneticsand hygienical
food by ion chromaiogrgphy using post-column derivatization with gectrophotometric detection The
samplewas pretreated repectively with acetic acid 1 extract the Cr'* and @dium hydroxide o extract
the CF°" folloved by complexing with pyridine dicarboxylic acid (FDCA) © fom Cr* - FDCA and
Cf" - DCA, repectively U sing diphenylcarbohydrazide (FDC) as the post-column derivative rea-
gent, the absorbances of CF’ - IDC and the CF* - ADC fomed were detected at 520 mm, regpec-
tively Under optimized derivative conditions, the detection limits(3 ) for Ccr” and Cf" were 0. 12
and 0.011 mg/kg, repectively The relative standard deviatations(RD) for CF* and CF* were 1. 1%
and 1. 3% (n =8) , regpectively, and the average recoverieswere in the range of 89% - 108%. The de-
. AFT,

teminationswere not interfered by the coexistent cations, namely F€*, Fe€*, Pb", CU"

Zn", Hd " and the organic matter
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5 cPt  cP*
(2= , - cet cf',
1
1.1
Dionex ICS-2500 , AD25 - , PC-10 , AS50 ,
lonPac CH (4 mm i. d. x250 mm) CG5(4 mm i. d. x50 mm)
1016 mg/L Cf" 1017 mg/L CF’ , 2,6- (MCA) 1,5-
(FDC)
: 18.0MQ
: 0.668 gFDCA 3.85g 0.72 g 1.67g 0.30 g
100mL , 10 pH 6.8
: 0.5¢g 100 mL , 500 mL 20 mL,
0.5 g DC, 150 mL , 1000 mL, , 7d
1.2
1.0 mL /min, 0.5mL /min, 40 520 mMm, 75
ML, )
1.3
1g 25 mL , 1.0 mol/L 15 mL, cr’ ,
0.5 mol/L 15 mL cr’ 20 min, ,
5 min, 10 min, 3.0 mol/L 1. 5mol/L pH 6.5
7.0, 2mL , 2 min, , 14 000 r/
min 10 min, 0.45Uu m ,
2
2.1
(FC) , ,
mC 3 , 1
, cft cff , MC 0.3gL 0.8g/lL , Cf"
, CF’ ; 5% 20% , Cr' ,
cr’ : 0.2 g/L 4g/lL , Ccf CFf
: 1. 5% 3.0% , cf* cCf’ ,
0.5 g/L FDC 15% 2.0% 0.5 g/L
, 40 60 80 , cr’
cr’ , , CF’ . Cf’ ,
40
Cr( )-PCA Cr( )-PCA 255 325 365mm , 1 cr( ) - mC
Cr( ) -PDC 520 540 m , , 520 T
2.2
, PIS (-4
cf®  cf’, , 1 cathum
cf’ CO; Cnoy , cr’ , crf’
Cr(OH), , cr’ 0.5 mol/L , 1.0
mol /L cf®  cf’ ,
, 0.5mol/L cf’ 1.0omollL cr’ ( 1)
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0. 5mol/L 1.0 mol/L Cr Cr
1 cft cf’ (n=3)
Table 1 Effect of extractive reagent on the recoveriesof CP* and CP* in cosnetics and hygienical food (n =3)
Sanol Extractive Cati Original Added Found Recovery
t
e reagent aton wo/(mg kg1 wy/(mg kg'!)  we/(mg kg'!) R/%
Color focus palette 0.5 mol/L NeOH ce* <0.12 30. 48 7.28+0.61 24
c* 0.81 4.07 5.22 +0.22 108
1 mol/L CH;CO0H cP* <0.12 30.48 26.97 +1.54 89
ce* 0.75 6.10 3.5+0.31 45
Foundation cream 0.5 mol/L NaOH cr* <0.12 30. 48 5.35£0.14 17
cl* 0.59 4.07 4.83+0.57 104
1 mol/L CH;CO0OH cP* <0.12 30.48 27.87 +1.68 91
crt 0.75 6.10 3.33+0.25 42
Anti-diabetic capsule 0.5 mol/L N&OH ce* <0.12 30.48 6.1+0.78 20
cl* <0.011 6. 10 5.62 +0.22 91
1 mol/L CH;CO0H crt 10.36 30.48 38.58 +3.23 93
cr* <0.011 6.10 3.92+0.57 64
2.3
, , 10.0mg/lL  FE" Fe" PopT cd’ AP
Zzn" Hd", 15.0mg/L ,
2.4
, ctt cf’ ,
0.05mg/L CF"  0.02mg/L CF" , 1, ,
(LODs %) 2
2
Table 2 Linear regression equations, correlation coefficients and detection limits(3 )
Catio Li . atio Correlation Average concentration LODs
ation Inear regression uations
J = coefficient r (n=11) p /(mg L %) p/Pg LY  wi(mg kg'!)
cet A=-3.10%x10"%+5.59 x10 °¢c 0.999 4 0.068 +1.559 x10" 3 4.7 0.12
cer A=-1.07%x10"%+7.27x10 3¢ 0.999 6 0.0158+1.391 x10"* 0.42 0.011
2.5
0.245mg/L CF*  0.100mg/L CP* 8
1.045%x10°° +1.195x10°° R 1.1%, 1.086x10 * +1.367x10° RD 1.3%
19 3 2 cr( ) cr( ) , ‘1.3
, cr’ 89% 93%, Cr’ 91% 108% ( 1), 1A 1B
2
so4 A 259 g
40 H 2.0 4

304

1/mAl

\/mAU

204

0.0 4
0 4

0 | 2 3 4 5
t/min t/min

1 (A) (B)
Fig 1 lon chromatogram of standard mixture(A) and powder blush refill (B)
A: 1 CP*(8.13mg/L), 2 CP* (0.816mg/L); B: 2 Cr°* (0.025mg/L)
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