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TR G AR IR W - 43 5K %25 7% U 1 i 45 75 T
i RS KRR, Tl R R . R
MR a- IR EWKE N 0.1 mg« L7, RFHEL
M2 FLIRA BT MR IE N 10 mg « L', R 8 Ff o 52
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TRA IR R BUR A bR W68 1 K
BRFGRE B R R . R O FETR Lo B %8
PR 114 Jo R % 43l ok 2,5,10,20,50,100 pg « L1,
M CTR FLIR ) o B R B 4y 0l O 0.2,0.5,1, 2,5,
10 mg « L1, HAy 8 Bl o-F2 LR 1) 0 12 Vi 15 43 301l by
20,50,100,200,500,1 000 pg « L' iR & b5 %
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Agilent Zorbax RRHD SB-Aq Cyy ff i #
(100 mmX2.1 mm, 1.8 pm); i 40 C; HFE &
5 pls i 0.3 mL « min '3 A 0.1% (4K
FUMBL R ED HRRIA W B AN M. BhEE DRI FE T .
0~4.0 min B, B 4 0;4.0~10.0 min B ,B i 0 F+
% 95% 4+ 2.0 min;12.0~12.1 min,B H 95 % 8k
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LI 25 25 1 (ESD L, 7 8 H A =, 2 50y
W (MRMD A 55 (b S i 3.0 Lo« min™ ', fin 4
Wi 10,0 L o min ', THEEA WS 10.0 L -
min 4% R EE 300 °C LML HE B 500 °C L B
FERRE 250 °C s flE o s Al T, 13 Fh a2 AE
BR ) AL S SR 1, o » "SRR ERE T

*1 RESH
Tab. 1 MS parameters
e BRI/ P Gn /) Q1 fiE/ i i/ Q3 T/
min HET THT v eV v
W T TR 0.967 193.2 113.1*,131.1 21,21 12,12 12,14
] 4 0.990 195.1 74.9* ,129.0,99.0 22,21,22 21,15,15 28,14,10
A vER 1.005 357.3 129.0* ,159.1,75.0 17,17,17 24,22,26 13,11,12
W A1 1.057 149.1 87.1%,73.0 16,15 12,17 13,11
BRECmR 1.080 75.2 47.1" ,45.1 13,15 13,14 12,15
R 1.186 133.2 115.0* ,71.2 14,14 15,16 12,26
Fm 1.256 89.2 43.1% ,45.1 17,15 15,14 15,15
Fr g 1.430 191.1 111.1%,87.1 21,13 13,17 11,13
2T R 1.682 103.2 57.17% ,45.1 10,10 14,14 22,18
Jii Bk R 4.044 151.2 107.0" 16 12 11
BRILVTR 8.140 159.2 113.2" ,45.0 17,11 16,15 12,15
ZR R 8.405 227.1 183.1* ,180.9 11,11 10,18 19,18
aFRFEZE R 8.734 187.1 141.2*,139.2 20,20 18,23 14,14

1.3 RWHE

K ARBURE Y 0.2 g, BT 10 mL HZE L 6%
WK 2 10 mL G RE 5 AS 5 7 K 43 1, S
1 mL 5 P9 B8 i€ 1 43 802 57, Bk & 10 mL)
WHEIRA 30 s, T 60 CHBAHEHL 30 min. ¥ £ =
IS, LI 8 000 r » min ' B 5 min, FIFR L

0.22 pn Y8 MBI B8 L 35 B AR AR 26 PRI E
2 ZHR5WiE

2.1 HEEHHEMIERE
R84 LA 20 | A A HUAR L 78 7K A T 43 5
WA 0.1 % H R 7AW .0.01 mol « L' ZIREVET , %
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Extracted ion chromatograms of the 13 a-hydroxy acids
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e AL B ARk & 0 0 BE BT L7 8 RIS A i L
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RYEGHER 2% 5 kB A 58 R A 52
JOT 15 e 0 M R RTORG 2 B2 R Akt 2D B L AT 4

- K] ® AW A
120 _

= 53

100 |

S

80 |
60 |

LN / %

40 |

20 F
0

HATHI
TN foood
WA

WP R z
BIEZR ”

B¢
B

= SRV T AN 2L 1 = N N5 = S A 2 S L R
1.3,
2.4 ER™M

FEFRON (ME) J2 48 €878 43 25 I 3 8 Bt (4 97 ot
AT AR I A ) S A KR R T B AR AE S i
il B R AR R B I 43 BT B 3 A 2
FEAE 4 ) B0, A0 A3 2 B AV Jr 105 19 52 80 38 52 ) 7 1%
A HE R

TR 25 A O W TAE I & RR 5 25 (i
IR S N S NE I S 2 3 O T [T
T8 B PR IE AL B DR I 10 118 2 280104 Ak H o i) 266 Jo
FAVLI K CFLIE RN AR R 2, DRI B A 3 R AR
Jo B PR AR o 4% 1 vk AL B A5 A5 1 R
W 53500 DA 25 1 ) RN 25 1 JT VS VR Ol s R
I o PC TR 5 B o V5 TR 2R 1) o R O3 BT 5 2 o B oA it
LM T AE L BRI R, S ] ME=%,/
ko (Forh by a8 AU R TAE MM RER £, hy
25 L i o 4 00 st 2380 T 8 B B 0 45 AR L
2,

& ® & & & & ®
o % = - A+ & K
i by 1E by N b
i iy ¥® iy
a 11 3

wEY

&l 2 13 i a-F2 BE R 14 5L 5 8%
Fig. 2 Matrix effects of the 13 a-hydroxy acids
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Tab. 2 Linearity parameters, detection limits and lower limits of determination

e PETE . N G )/ e v/
e KHEH o/ SR PE I I )y R W6 R A Rl o VETIR «

(pg+ L7H (pgeg b (pgeg b
W S TR 20~1 000 y=3.862X10%2+2.591 X103 0.999 5 0.30 1.0
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*2(%)
e AEEEH o/ bt o 7 WX R R co o MUE TR w/
(pg+ L7H (pgeg™ b (pgeg b
i 2 E TR 20~1 000 y=3.736 X102 +9.357 X103 0.999 0 0.30 1.0
LR 20~1 000 y=2.719X10%z+4.583 X102 0.999 6 0.30 1.0
W R 20~1 000 y=2.009X10%x—4.244 X 10° 0.999 7 0.30 1.0
BRI 200~10 000 y=5.057X10 x+2.160X 103 0.999 0 3.0 10
R 20~1 000 y=5.089X10%2—4.174 X103 0.999 8 0.30 1.0
A 200~10 000 y=2.663X10 x+8.509X103 0.999 6 3.0 10
Fr IR 20~1 000 y=5.018 X 1022 +2.624 X103 0.999 6 0.30 1.0
2T MR 20~1 000 y=2.107X10%x —9.356 X 102 0.999 6 0.30 1.0
it BE R 20~1 000 y=3.994X10%22+5.797 X 10 0.999 8 0.30 1.0
B E R 2~100 y=4.620X10%2+1.097 X103 0.999 8 0.030 0.10
TR LR 2~100 y=1.316 X102 +3.350X 10" 0.999 3 0.030 0.10
a- RIS R 2~100 y=3.518X10%2+2.460 X 10? 0.999 9 0.030 0.10
GERFI 13 Tl o F2 BEIR 1Y o # vk B2 AE — 2 Y W QHEATR 20 pg+ g "R 60 pg - g IR

Bl PN 5 0T 7 g e T B R DG &R L A O R AN D
T0.999 0 AR . KR OB o R H SR 1Y A
HBR R 0.030 pg » g ' R CTR VFLIR A A BR
3.0 pg e g L HA S F o RIEMRMKEH RN
0.30 pg = g 'LZITIE D oL B A BRI AL T
PUAT bR o O T CHIME B R 150 pg » g VT A TR
60 pg+ g BRI 40 pg o g P ERMR 40 pg -
g 'HLER 100 pg + g P APBRIR 40 pg o g 'L 2k
T80 pg» g ' MMkIR 2 pg » g ' EEFER
40 pg e g ' R OEER 1 pg e g D RISCHER[20]

90 pg + g AT 40 pg o g 'R ET R
400 pgeg ' RBEIR 2 pg e g ' VREIEFETR200 pg o
g 'R OEER 1 pg e g DRKHR,
2.6 HEEEME KK

a3 LKA FLI B AR AE 3 R 5T A B At
at R E X B AR A W I E TR B (AR L5 A
FE T BRCPO A 10 AR T R G AF 3 N TR B K CF
HEAT AR [R50 L B A MR KO8 6 AN AT RE
ftr s FER B0y T AR DN A2 TR AR R A
P49 T WA 5 AR X A 0 O 22 (RSD) L 25 R L3k 3,

R3 KBEEMODBRESER(n=6)

Tab. 3 Results of tests for precision and recovery(n=6)

K K Kl FLW FLW FL H A A R
N IRV 13 K ik B K7 o W KT I e 8 7K S Pk K F 1o M KT i e 1 K S o B K 1R e KT
e 2/ RSD/ [/ RSD/ MIYg#/ RSD/ B3/ RSD/ [/ RSD/ WmlYg#/ RSD/ Fdg3/ RSD/ Mg/ RSD/ Wli#/ RSD/
% % % % % % % % % % % % % % % % % %
W R 114 8.0 109 7.4 110 6.2 113 8.9 105 6.6 111 5.3 109 9.0 112 5.7 108 4.2
i 2 B R 110 8.6 109 5.4 103 4.2 108 8.4 110 7.2 105 5.7 110 9.7 110 7.5 108 5.6
FLbE R 110 8.3 107 7.1 104 4.4 105 8.6 106 5.8 106 2.7 114 7.4 111 2.2 108 3.4
WA TR 105 7.9 107 7.7 108 7.2 109 9.5 107 6.2 107 3.6 104 6.9 108 4.4 104 5.8
BRIk 114 8.5 107 7.6 109 3.7 108 6.5 108 8.3 105 2.1 113 7.4 109 7.9 108 6.3
Eo 7] 87.5 8.7 90.3 6.6 93.4 3.8 90.2 7.3 88.3 5.2 98.5 4.6 92.2 7.4 91.6 4.5 89.5 1.8
LR 106 2.5 105 4.5 112 3.1 111 8.3 112 6.7 106 2.2 109 7.7 104 4.9 111 1.6
g R 85.7 6.4 94.6 5.1 93.0 6.6 89.8 9.2 87.3 5.7 94.3 3.0 94.2 9.3 95.1 2.4 99.4 6.6
2-BIETM 113 8.5 109 7.1 104 3.6 111 7.9 109 6.0 107 2.8 110 9.1 110 5.3 106 3.3
Ji Bk R 90.1 2.8 93.6 3.5 99.0 2.7 91.1 6.5 92.4 5.2 96.9 3.5 94.3 8.0 97.6 4.7 96.1 3.6
f=F =217 85.7 9.6 99.4 5.5 90.5 3.0 85.1 8.7 92.2 3.3 91.2  0.80 93.5 9.2 95.4 6.2 92.6 5.6
TR EERR 90.0 5.7 91.3 3.2 95.6 4.7 95.7 8.7 90.3 3.9 87.4 2.7 94.6 8.9 90.5 3.7 96.0 4.2
a- FRIEIE TR 90.4 8.2 88.1 5.6 94.5 4.4 88.7 7.7 93.4 5.2 93.2 2.5 91.5 6.8 93.6 5.0 96.5 3.3
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Tab. 4 Analytical results of the samples

5 8 w/(mg/100 g)

T
Y EEEERR  WAURERR FLMR O Wam BELR  WRM FLIR R R S8
S2 - — — - — — 20 - 20
S5 — — — 22 40 — 89 62 — 213
S8 - — — - — — — — 70 70
S9 105 - - - — 554 260 - - 919
Ss10 — 49 — — — — 1271 — — 1320
S11 - - — - — — 1127 - - 1127
S12 - 1001 17 1231 — 1 885 134 2532 — 6 800
S13 - - — — — — 167 — — 167
S14 - - — - — — 404 — - 404
S15 - - — — — — 1213 — — 1213
S16 - - - - - — 222 82 - 304
SRR 20 HUAE A R AG ) 2- R T IR L (4] VEEL.HPLC 3 [ 0 5 i 1 LRl b 10 B o-

FoE R TR O TERR N a- BRI ;9 HLRE S PR
FLRR K I R R m B o B ER N RN 20~
6 800 mg/100 g, 47 1 HLAE Fke Hh o2 LR B & Y
R T 6%, 8 (fbtle v % & AR BLE ) (2015 4R
JBO BR A B E 5 12 AR RS T A o T vk v R
T A TR RN LW R L A AR E T A R A Y 10 Ab
a- PR B R A A AR E L E S R
WET A5 UE 32 LA 10 Fh o2 R T8 BB IR A
56

A TAESR T8 = 850 A € % - — 3 DO A R S
T E A A 13 Fh o BB S E. %
D7 TR TR @ T 2 R AU AR A Bl 58
H TARUE T IR o FR LR Y I AE Rl S, 450 R
PRTAL NG 2 BRI B A T T ke b 13 B
-5 FHE R 1 I

SE 3k
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Simultaneous Determination of 13 a-Hydroxy Acids in Cosmetics
by Ultra-High Performance Liquid Chromatography
Triple Quadrupole Mass Spectrometry

GAO Tianyang, JIANG Yaqi, LIN Yujia, LIU Chunlin,
RAN Jinfeng., LI Qiyan”
(Shandong Institute for Food and Drug Control, NMPA Key Laboratory for Quality
Control of Cosmetics Raw Material » Jinan 250101, China)

Abstract: A method was proposed for simultaneous determination of 13 ea-hydroxy acids in cosmetics by
ultra-high performance liquid chromatography triple quadrupole mass spectrometry (UHPLC-MS/MS). The sample
(0.2 g) was extracted for 30 min in water by ultrasonic, while the undispersed samples added isopropanol firstly.
After centrifuging and filtering, the extracted solution was analyzed by UHPLC-MS/MS. The saparation of
13 target compounds was performed on a Agilent Zorbax RRHD SB-Aq Cis column, using mixtures of 0.1%
(volume fraction) formic acid solution and acetonitrile at different volume ratios as mobile phases for gradient
elution. Electrospray ion (ESI) source with multiple reaction monitoring (MRM) mode in the negative ion mode
were adopted in MS analysis. As shown by the results, linear relationships between values of peak area and mass
concentration of 13 a-hydroxy acids were found in definite ranges, with detection limits (3S/N) of 0.030 pg* g
for hydroxycaprylic acid. benzilic acid. and a-hydroxy-decanoic acid, 3.0 pg * g~ for glycolic acid and lactic acid.
and 0.30 pg * g ! for the other 8 a-hydroxy acids. Test for recovery was made by standard addition method, giving
results in the range of 85.1% —114 % , with RSDs (2 =6) of the determined values less than 10%. This method was
applied to the analysis of 20 samples, with the total amounts of a-hydroxy acids in the range of 20 —6 800 mg/
100 g, which were all in standard permission scope except an exceeding sample.
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