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AR KR E 5 A A 2.4~192.7 g mL ' A2 9.6~192.7 pg-mL ™, KM )2 5 25 F) A ¥Y=39.19X-187.9
(r=0.999 6 ) = Y=43.15X-160.8 ( r=0.999 7 ), At EDIX % 5 3 A 92.7%~99.5% #= 91.4%~99.0% , 4% % & RSD
2R A 0.70% F2 0.30% (n=6 ), ¥l FIEH1 4 18.1 ng g #2235 ug-g'. HWEZ AIITAE - HR
A0 &3k ik Fr (At S 2 A ARHIE ) (2015 58 ) & BRAR G35 AR AT A F 0 2 3 AP R E i 4 & 7] P it
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Rapid determination of the content of H,0, in hair dye products
by high performance liquid chromatography with
on—line automated pre—column derivatization

WANG Ren, WU Yuan-yang, CHENG Qiao—yuan, ZHANG Li—yuan, ZHOU Ming—hao

( Zhejiang Institute for Food and Drug Control , Department of Health Food and Cosmetic, Zhejiang 310002, China )

Abstract Objective: To establish a high performance liquid chromatography with on-line automated pre—column
derivatization method to measure the content of H,0, in hair dye, and to compare the new established method
with high performance liquid chromatography with pre—column derivatization method published in { Safety and
Technical Standards for Cosmetics ) ( 2015 version ). Methods: After automated derivatization in the autosampler,
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the standards and samples were directly into the HPLC system for analysis ( hydrogen peroxide in the samples were

reacted with triphenylphosphine to produce triphenylphosphine oxide ). The analysis was carried out on an Agilent
SB-C5( 4.6 mm x 250 mm, 5 pm ) column. Results: The hydrogen peroxide linear ranges of high performance
liquid chromatography with on-line automated pre—column derivatization method and high performance liquid
chromatographic with pre—column derivatization method were 2.4-192.7 pg* mL™' ( ¥=39.19X-187.9 )(r=0.999 6 ) and
9.6-192.7 pg* mL™" ( Y=43.15X-160.8 )( r=0.999 7 ), respectively. The average recovery rates were 92.7%-99.5%
and 91.4%-99.0% , with RSD of 0.7% and 0.3% ( n=6 ), respectively. The detection limits were 18.1 g+ g and
23.5 pg- g, respectively. The content of hydrogen peroxide in three different batches of hair dye products were
5.83%~8.40% by on-line automated pre—column derivatization method and 5.68%~8.27% by high performance
liquid chromatographicwith RSD of 1.6%~2.6%. Conclusion: High performance liquid chromatography with on—
line automated pre—column derivatization method has good reproducibility and high sensitivity. It is more simple
and its detection limit is lower than that of { Safety and Technical Standards for Cosmetics y (2015 version ). Tt is
suitable for routine analysis and detection of hydrogen peroxide in hair dye products.

Keywords: H,0, hair dye products; HPLC; on-line automated pre—column derivatization;(Safety and Technical

Standards for Cosmetics ) ( 2015 version )
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I FHETAR E o BB 30% i A4k S 25.0 mL
F 250 mL i B AR E 2 AE R R b e i A Ak
AW TR Fbr o o H AL E 29 0.3 ¢ T 250
mL HEIEIH A, A KB4l K 29 30 mL, JR$8, B 4K E
25, AR R 75 W (B 10 mL B B2 212 JA 150 mL
FEZ K, F2 5T ) 100 mL, HRFE FH e 2 B0 A o 7 W
(FRELZ R TR 1.0 g, B T R, B 4tk &
300 mL, W2 1 h, #ESH S LB 5 e ) 53
ARl uE, 1 BSRRAE , €=0.099 45 mol - L") Ji¥
FE B, PR 2 o e SR T FE R R
BIRRAEA R A AR A T AE 3 K
1.4 BRIEFRH &

i 25 B BUbR 22 I 14 2 AL S T 1.500 8 ¢, F
25 mL Rt B A K E 25, VR 0T B Al A o
FH K T ] 1 e P Wk 2 249 53 531 K 2.4~192.7 g » mL™!
9.6~192.7 pg - mL™ BIFRIE, 43 BIAE R HE AT 7E
28 A ST i NN T AT A TR A R 2, 1 PR
Bt , SRR EHRAE
1.5 Akt

4,35 4 . ZORBAX SB-C 4 (4.6 mm x 250 mm,
5 pm); BIAH: O - Mgk (60:40) ; JiiE: 1.0
mL « min~ 5 KIS : 225 nm; HEFR R 10 pl; FRIR
35 °C,
2 ZER5IHE
2.1 HEFITEZ A SRR T

S8 (el 2 AR IINE ) (2015 4ERR ) e
1 SR ST AR U RS AR, I3 A8, B
HERERR Y (DL 1)o RIS AR 25 Pl 28 25 R T
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Tab.1 On-line derivatization program

PR PR
( step ) ( operation procedure )

U WIPRERTAELR A BT A i AR 1 L (St 7000
(absorption of on-line automated pre—column derivatization

standard solution 1 L ( or sample solution ))

2 W = R FE i 5P 1 L (absorption of Triphenylphosphine

Acetonitrile solution 1 L)
3 W EL 2% 8 L (absorption of acetonitrile solution 8 L)
4 12) 3 K (mix 3 times )
5 27 30 min ( waiting for 30 min )

6 HiFE (sampling)
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B1 #F=a(A)fxEE(B)B8iEE
Fig. 1 Chroma to grams of reagent blank ( A ) and reference substance ( B )
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A3 1.47 TR AR RTAE S A ST A R A
AT A R AR o AR, R IR 15T IR (g gk
PR AT I A, AT B 0 TR (Y ) S AR AR, T TR
WRE (X, pg-mL™") NREARAR, 2 il bR il 2k, SR 15
AT R . HERTTEZR A Sl AR R N T A AR
1R T T VR 1 9 L 0 3R 2.4~192.7 pg - mL7 A
9.6~192.7 pg - mL™", Z& PN FE4331A -
Y=38.19X-187.9 r=0.999 6
Y=43.15X-160.8 r=0.999 7

PIEME G (S/N) R 301 B A8 SR 48 0 B, A6
TR 5 A 181 pg- g F123.5 wg-g's IfE L
(S/N) S 10:1 B 19 2 & R, 2 & 1 BR 400
60.2 wg g 1782 pg-g'. LIRLERELI, MERTAE
25 A s A A A DU BR A B BRI
24 EEEAE

B[] — e BEAR I F5 BB 157 TR Jy ki 2
HERE 6 UK, T Xt TG T AR & RSD, HERT7E LR A 8h
AR AT AR R AR B RSD 435128 0.70% il
0.30% , 2R ARG 26 ) R A
2.5 EEMERE

Oy G R E SR T 64y, B 0.1 g, i

“1.27 T 7 vk A& A A A L, H IR 1S R
B35 S5 1 AT 0 A, T SR U TR AR, THAE A A 1 L
RSD. &5 A RIAELR F 2T AR L AN AT A 2 0 A5
M b i T AL S S 0 5.82% F15.72%,
RSD 43514 2.7% M1 3.3%., &0 2 Fhoy ik i) # &2 1
R4t

2.6 Rtk

B[R] — e BE AR HEV L, 430 7E 1.0.3.0.5.0. 8.0,
23.0.24.0 h A, DA TR AR F8 4 , I AR e 1k
THRAE AT AE LR A S AT AR v RN T AT AR ik 06 i AR Y
RSD 43514 1.4% F1 2.1%. & PHAREVE W AE 24 h N
PIRE o
2.7 EEENBCRIAR:

R R 9 Ik T, B 29 0.1 g, 40 B
I3 AN [R) Jo H e B AR ME T U, H .27 TR vk
g5 ARV U, FR IR €157 TR €0 3% Sk AT
g5 2, THEUMAR DR, 25 R LR 2. AT
FELR H AT AR R AN T AT AR 1k 0 IR 2 L 43k
92.7%~99.5% F11 91.4%~99.0% , FE W] 2 Fh 7 B 7E A ]
SIS YA R I, Jy et B 1) R A

R2 MEEEKELLE (n=3)

Tab.2 Comparison of recoveries

TELR A BT

(‘on-line automated pre—column derivatization )

NTHE

(artificial derivation )

ENES Jibrdt M 1 mEs RSD/ At Jibrit 7 42t &S RSD/
(content )/ (added)/  (measured)/  (recovery % (content )/ (added)/  (measured)/  (recovery %
pg ng pg rate ) /% pg ng pg rate ) /%
6009 385.4 6384 97.3 1.8 5340 385.4 5696 92.4 1.4
5415 5777 93.9 5289 5649 93.4
5590 5962 96.5 5113 5479 95.0
5333 770.8 6086 97.7 1.0 4716 770.8 5440 93.9 35
5957 6724 99.5 4932 5695 99.0
6056 6819 99.0 4659 5374 92.8
6691 1156 7791 95.2 1.4 4642 1156 5730 94.1 1.7
6860 7936 93.1 4608 5 664 91.4
6895 7 966 92.7 41756 5814 91.5
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Xof T B R A 3 el AN [5] i 2 50 o A AR
AT , 5 (At il e HOR R ) (2015 4F
JR) 5 O ARATT A 0 i 5 AT L. KSR E 3
AN 5] i R e 3 3 B RE AT N E 2 0,
“1.27 TR 77 9 ) a A  , FR IR C1LST TR
g R IEATIN E , e ST AR, THRS & ) RSD.,
1 3% 3 nl R, RE AT AR LR F S AT AR A AN AT AR ki
i 3 ol AN [R] o g O 790 HR R o AR fE SR B Y RSD
N 1.6%~2.8%, 2 R AT AL T7 5 A I 45 2R RSD 44/
T 5%,

R3 TEMEFEFPHIELSHEE (n=2)

Tab.3 The content of H,0, in
different hair dye products

SUE RN
( H,0, content ) /%

‘ . RSD/
P (YR ) “
YHET B g =h T (4
samples ( hair ?—‘ HY Tféj« E:?ﬁ’f{iél; KTAE
s on-line automate
dye products ) (artificial
pre—column L
derivatization )
derivatization )
1 5.83 5.68 2.6
I 7.99 7.85 1.8
I 8.40 8.27 1.6
3 g

RS S AE HITELR A ST AE - S A (3
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O IR RE%

AR Z2 I3 WS 9 % -0 A 7870 F1 T e B3R 3
ASCH 11 BhatERE 7 , FUR RSl THE S afERE 1 AR
e M A ShBEREA AR #EA T A Sh 72T AR B
sty R R BV, R ) ARSI o [ R R A
Hog B A AT, JF Hve iR 7 TATAE I Ak AL,
RSD /NTF 5%, A5 € AT I BoR . HERTELZR A 30
RIHE — R BORAR (A5 2 BEAE A 4R DR
PVEFNRS S 1, R o 3 25 SR Do
JIEHEAT TR UE, A2 7R AR RE . [ I R i
TELR A BT AR — 8 BB Tk A AR PR A R Y
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