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Determination of isomer configuration glucocorticoids in cosmetics by ultra
performance liquid chromatography-tandem mass spectrometry

ZHAO Yang'?', WANG Ting'?, HUA Lei', WANG Qing-Feng', BAO Yi', LIU Bin', ZHOU Xin-Rui'?

(1. Jilin Institute for Food Control, Changchun 130103, China; 2. Jilin Anxin Food Technology Services Limited Company,
Changchun 130033, China)

ABSTRACT: Objective To establish a method for the determination of isomer configuration glucocorticoids in
cosmetics by ultra performance liquid chromatography-tandem mass spectrometry. Methods The sample was
dispersed by saturated sodium chloride, extracted by acetonitrile and precipitated macromolecular matrix by
potassium ferrocyanide and zinc acetate. Matrix solid-phase dispersion extraction (QuEChERS) was used for
purification. Gradient elution was performed with 0.1% formic acid (A) and acetonitrile (B) as mobile phase, and
multiple reaction monitoring (MRM) was for the quantitative and qualitative of the isomer configuration
glucocorticoids in whitening cosmetics and qualitative testing. Results The method accomplished the separation
and detection of the isomeric isomers of betaperdone, dexamethasone and their derivatives, betamethasone acetate
and dexamethasone acetate, which were the most difficult to separate in glucocorticoids. The recoveries at the
addition levels of 5.0, 10 and 20 pg/kg were 78.6%-102.7%, and the relative standard deviations were less than
10.60% (n=6). The limit of quantification was 6.0 pg/kg. Conclusion This method is fast, accurate, sensitive and

reliable, which is suitable for the analysis and detection of illegally added GCs compounds in cosmetics.

SERSEE: B, L, FEBTRT R TR LA ST, E-mail: laolaojk@163.com
*Corresponding author: ZHAO Yang, Master, Jilin Institute for Food Control, Changchun 130103, China. E-mail: laolaojk@163.com



1560 T e T 0 =

5510 &

KEY WORDS: glucocorticoids; high performance liquid chromatography-tandem mass spectrometry; multiple

chromatography retention mechanisms; matrix solid-phase dispersion extraction

1 51 &

Bl AR, TR M R PR G ZE T g v
AW R A B 19 56 AL BEZS Aot i 2 A Tl o P 2B 1
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18 % (glucocorticoids, GCs)ZS k&4 K2k W i >3, Bk
W SRR W H SR KA B RONE. B BUER A
AR . e GBI ET 2 67
P B SAE BRI B LA B ket o, LA R R
B AL IR, (B[R I 257 A R e 6 . Je Bk
AR SR RIS, — SRSl AR U, 166 AL EE
Aot it AR B IORE B BURR 2259
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oA ARl A T IR | RPN iDL A R TR PN 4
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TR B E B B0 HOfE AR BE oK K SR o
(hydrophile-lipophile balance, HBL)[&|#HZ%H44: (solid phase
extraction column, SPE)r{bAk 3y =X X B i Bir b #U5 % 3
SRR A, AR TR ARSI GCs kG R . H Al
A ity HOWE R 5T SR ARG I 12 T Sy v RO € v
(high performance liquid chromatography, HPLC). /=% & A
o, 7% - B B i 3% ¥E (high performance  liquid
chromatography-tandem mass spectrometry, HPLC-MS/MS) .,
15 O AR 81 - 5 43 B BT 5 1 (high performance  liquid
chromatography-high  resolution = mass  spectrometry,
HPLC-HRMS)™, 88K 2 43 H¥ 50 L = T DUAR T E3 6 i
A TR A Ol A RE ), (TR R SRR, F
L HPLC-MS/MS ¥ B id FH

g5 b, ARWBETE T 2 H IR B m AU BN A A
W, {6 B v A A 3% - HS B BT 3 75 (ultra performance
liquid chromatography-tandem mass spectrometry,
UPLC-MS/MS) = 126 45 1=t AG I0 A fhe ity v S 32 5 6404 B
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PG FRE AR, FENy T SR R R B R
T3, DA icds i e BiscR iR s n, 254 AL
FA RGN A H4 7Y GCs $2 A% .
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Thermo U3000 TSQ-Endura #5250 W AH €0 135 - 53 ¢
= DORRAT TS (35 R KRB A A, Allegra

64R Centrifuge 5.0 #L(3E [E D1 52 & 2 F]); GENIUS 3 ##jiE
RAILT AR A HD

4 FibE R BB E AL G AR E T A AOKAS | HFEK
P o AR BERRER . HbZERPARERRR(=98.0%, & Dr.
Ehrenstorfer 23 7))

NG, WEE, (igal), HROTESR, 92E Thermo
Fisher /AH]); WARFALHN . BEEREE. LGN Pral, FEey
AT B2 ]); QUEChERS 43+ 181 A B8t i A6 45 20k}
(EH Agilent 237)); 0.22 pm AHLRIEFLCOEHEEA 7);
SIS FH /KA Milli-Q #4lisK .
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Rz S R PR ] 43 BIERSFRE 10 mg 1) 4
Fiobl iz ST B R 2 b e b B 100 mL M RO, A
P C AR 2 100 me/L ARIEIN 45T, -20 °CIRAF. TIN 4
FOBE R PRI A, BRI, R Rk
JE4 1.0 mg/L MHENE, TR 0.1%F ie- 216 (70:30, V:V)
T 8 A 4k B (AR A R v T AR
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1) KA

IO T HA R B S A B R S, A
B34, #h, &M

2) QUEChERS R 4L AL 4 AR

HERAFREL 0.5 g (K 2 0.01 @)¥5JiRFET 50 mL BN
IHEOE T, WERRIA S mL ML 82 EOR A S mL Z,

EYEIOR, WAHE 1 min JFEBATHEE 10 min, FEINATTIER]
WAL (0.106 g/mL)FIZBR#E(0.219 g/mL)4 1 mL, A
HEVRZT 1 min, 8000 r/min B.0» 5 min, B Ei& 2.5 mL F 15
mL BNEECE T, A HCE AR (S 015 g
Bondesil-Cjg. 1.0 g MgSO,. 0.15 g Bondesil-PSA), imJiEiR
] 1 min, 8000 r/min B5.(> 5 min, B FiERGT 0.22 um JEHE,
VBT BED E
223 RABEE-E R L

1) WA 41

‘G HE1E Poroshell 120 PFP {Aj4H(100 mmx>2.1 mm,
2.7 um), FEIAA: 0.1%H BR(A)-ZJFE(B), ¥iid: 0.25 mL/min,
BEREIARAR: 2.5 ul, H:iE: 30 °C. R RORA A BE Ve it
P 1.
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BT BB U ESI(+), W% E: 3500 V,
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S AR 35 Arb, HBIA: AR 10 Arb, REER: SATEA,
B UM : 296 °C, BTERATIRZ: 329 °C; DUtk
AR 200 I (multiple reaction monitoring
mode, MRM),

F1 REhEBERBREN

Table 1 Gradient elution mode of mobile phases

s} ] /min 0.1 FER(A)% ZIEB)%
0.000 70 30
1.000 70 30
22.00 30 70
23.00 30 70
23.01 70 30
24.00 70 30

3 HR5ITR

3.1 BUEFHMIKL

IR 4 TR R TR A A AR T RSC R B 100
ng/L VRS, i =Sl TR A O 3 5 T
B, H TR IR R TR AT e, i HER
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AER, S R T, R RER . T
0 2 AR BT E T g e T, IR fE RF
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FH Bl £ I 3 ] SRR H 5 Aol B B R 2R A,
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IR RS I 26 e 5 U BRCR, efeR 45 10
HEES.
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BR. SEE TR
33 BIERHMHK

GCs FBFET 17 MR+ I ke It 2 A R b,
BRI SE A SR 8100 — R A, Hohib R A 4y
SR A, AL Z A 2210 SR AR s 2 i 5
P SyF 45 22 TN, BRI A B R,

P IE A 20 (ESIH) T, 45 T Hib 26 K A8 R0 A5 fl K # 9
[M+H]"5F 8 F— % B Rl# GE 5 (collision energy, CE)JF,
PEAT R, B B L 1o FRAT R B2 ) A A
AV F BT PR T i B A A
i L, g b AR SR T TN

JIT DAL X 28 [R] 4 S 4 R g 80 ) Ak 0 R A
AT E . FERT AW semt B, Ry e 22 i 5
¥ GCs 4rBiJ, ARSI EAT Z BRI Agilent
Poroshell 120 PFP(100 mmx2.1 mm, 2.7 pm) %%
Phenomenex Kinetex C;g(100 mmx2.1 mm, 2.6 pm){f it
PEATXF L, G55 R EAN R S AR A T, IRUOR
(pentafluorophenyl, PFP)fAH It Kinetex Cig #H5CH7EST S
B RN A AR ARCR, H Poroshell 120 PFP 41
S EA R TR, T AR 3% $E Poroshell 120 PFP
FER AT HARIEA T3 B o LR IERE T & 18 S 80/
AHETE, AT VAR L, BRI
W 2. 3 FiR, SEEL T HLZEKRAS S AFMOKHS . M ZER PN,
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Table 2 Chromatogram parameters of glucocorticoids

Fe &2 BB F(miz) FEFm/z) ARV RF HLJE/V {4 #4 Bt ) /min

355.143%* 10.253

1 At KA 393.17 125.562 10.25
147.086 26.837
. 355.143* 10.253

2 b FE KA 393.17 125.562 9.98
147.086 26.837
309.143* 12.629

3 IR (p SN 4352 138 14.32
337.054 10.253
309.143* 12.629

4 i FE KA s 1R TR 4352 138 15.01
337.054 10.253
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1 HbZERANAS AN TS5 B A Fig.3 Extracted ion chromatogram and structure of Betamethasone
Fig. 1 Mass spectrum of characteristics of 21-acetate, Dexamethasone 21-acetate
dexamethasone/betamethasone 3.4 ﬁif ﬁ}f ?’_-—-t '—ﬁiE % 53\ *ﬁ
10000 f- o o B FERAN | AEAIOKRAS | L ZERAAESERES . AE MK
2000 | A s 2 P %9 F T T ol e B 0 il o 20 5. 10, 20 Al
I loas  fEfKI 50 ug/L IR G P e TAEIR W, SRtk . LLBFRm
A 2] () N — v 3
ﬁ 6000 | W T LY ) S5 5 (OX) il o o4l 2k 7E 2~50 pg/L ¥k
jﬁj FEVE R N e R, DIEMEL A 3(SIN=3)THE A R
4000 | (limit of detection, LOD), {5t 10(S/N=10)i+% % &
2000 L FR (limit of quantity, LOQ), 4 F' H 54 i £ 4 7 #5 S b 56
B 3.
0 - - s - - 342 WKEBAEZE
6 8 10 12 14 PLas ARt S oA R G, MERARRE O 0y, 3 1 A —4l, &
i ] /min FIFE 5.0 .10 F1 20 pg/kg KSR AT AR IS5, 4
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Fig.2 Extracted ion chromatogram and structure of e KRR X5 M ff 2% (relative standard deviation, RSD), 4%
Dexamethasone, Betamethasone ;ﬁ EL%\:{ 4,
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Table 3 Regression equations, correlation coefficients and detection limits of target compounds
ha= Hir¥y etk e iPES (@) LOD/(ng/kg) LOQ/(ng/kg)
1 AR A Y=1147X+1763 0.9992 2 6
2 i FEOK Y=1885X+4827 0.9996 2 6
3 At KA il R 15 Y=753.1X+804.9 0.9999 2 6
4 s FE KA ik R i Y=1072X+1569 0.9999 2 6
#z 4 BRMERREMIRKE FHERZEN=3)
Table 4 The recoveries of target compounds (n=3)
Tz 5 pglkg JAR 10 pg/kg TR 20 peg/kg
F5 Hix9
W /% RSD/% R 1% RSD/% T3 /% RSD/%
1 IE(P SN 78.6 6.3 91.2 5.6 98.4 4.1
2 H TR 79.9 6.1 89.9 5.4 97.7 4.4
3 5 A KA B 2 P 85.5 4.6 93.7 43 102.7 3.7
4 i FERAR B R 1o 84.3 45 95.1 4.1 101.2 3.9
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Table 5 Repeated measurement precision (n=6)
e 77| PSR ((pg/ke) I {E/(ng/kg) PRI 22 /% ARX R U 22 /%
1 5 KA 5.00 5.06 0.23 10.54
2 Hb ZE KA 5.00 5.09 0.24 10.59
3 FEAL KA AR R 5.00 5.02 0.10 4.75
4 Hb ZEAK AT BRI 5.00 5.03 0.11 4.74
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10.60%, kA IZ 7 V5 BA BT B HER B SAE
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