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Simultaneous Determination of Nine Glucocorticoids in Herbal Ointment by HPLC - MS/MS

DU Yuandong' ,MU Sigian',DING Wei',ZHAO Chongbo’

(1. Hanzhong Center for Food and Drug Control,Hanzhong ,Shaanxi,China 723000; 2. Shaanxi University of Chinese Medicine ,Xianyang ,Shaanxi,China  712046)
Abstract: Objective To establish a liquid chromatography — mass spectrometry (LC — MS/ MS) method for the simultaneous
determination of nine kinds of glucocorticoids illegally added in herbal ointment. Methods The chromatographic column was
Shimadzu Shim — pack VP ODS C,; column (150 mm X 2.1 mm,3 um),the mobile phase was 0.1% formic acid aqueous solution —
acetonitrile (gradient elution),the flow rate was 0.3 mL / min,the column temperature was 40 °C,and the injection volume was 5 pl.
Electrospray ionization (ESI) was used for positive ion scanning by multiple reaction monitoring (MRM) mode. Results Among
the eight batches of samples,the linear ranges of hydrocortisone,triamcinolone acetonide, fluocinolone, triamcinolone acetonide acetate,
fluocinonide, betamethasone valerate, clobetasopropionate, betamethasone dipropionate and beclomethasone dipropionate were 2.38 —
232.05 ng/mL,2. 09 -203.92 ng/mL,2.25-219.90 ng/mL and 2.36-230.39 ng/mL,2.21-216.09 ng/mL,2. 19-213. 81 ng/mlL,
2.17 -212.05 ng/mL,1.99 - 194.75 ng/ mL,2.17 = 211.99 ng/mL (r>0.990 3),respectively. The limit of detection (LOD) of
nine glucocorticoids was in the range of 0.60 —2.20 ng/ mL and the limit of quantitation (LOQ) of nine glucocorticoids was in
the range of 2.19 — 6.63 ng/ mL. The RSDs of the precision, repeatability and stability tests were less than 10%. The average
recoveries of nine glucocorticoids were in the range of 82.22% - 110.58% with RSDs of 2.33% - 9.87% (n = 18).
Clobetasopropionate was detected in only one batch of samples with the content of 8.35 g/ g,but the above nine glucocorticoids
were not detected in other samples. Conclusion The method has high sensitivity and good repeatability, which can be used for the
simultaneous determination of illegally added glucocorticoids in herbal ointment.
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201804, 4l &4 98. 8% ) , 1“4 s T s 2 Wi %o Lt (k5
1100125 — 201406, £l 5 4 99. 1%) , FUEE A i R g X
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(A) = ZHE(B) , B BEVERE (0 ~ 2 min i} 5%B — 55%8B,
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Tab.1 Information of herbal ointment samples

% Y A7 g i
I REBRLEMELE  Eoodi LARAG 20200501
) RERARMERF  RIOoAHEBAMRAL 19110041
3 REBRFEWMERT RO EHEHAMRA 20040075
4 BHRERIEF T i B xxx 3 L A TR ) 20190816
5 RKERFAMELAFT  ROoxABEHARAL 20050022
6 AHLERF T x24T A BR8] 190802
7 BELERF w91 xxx 2 Ak A PR 3] 201002
g REBSLF RAEOH B A RN 201124

2 ~ 6 min B} 55%B — 85%B,6 ~ 7 min i 85%B — 5%8B,
7 ~ 10 min i5F 5%B) ; 3k : 0. 3 mL / min; #F i : 40 °C; #F

#E“:S MLO
2.1.2 &

B UR  EST, Z2 5 ON I IE S T gl B Tl
LR 5 500 V3 I EE £ 550 °C; T 230 psi W% s
50 psi BN - 55 psis BEHEC - 50 ML A 11
FE 10 V5 BRI HY 11 HLR 3V B4 500 Bl 54
W2,

R2 IMBERFUHEMNEXRESH
Tab.2 LC-MS/MS parameters of nine glucocorticoids

S -2 2 1Y R i
pE BAARE WaF BEF RTET RUEF RALE FELE

g (mlz) (mlz)  (ml2) (V) (V)
ST 362.46  363.2  121.0 105. 1 30 40
LY 43450 435.2 3389 396.9 26 35
ERA 452,48 453.2  121.0 337.2 25 30
WL ARBBRE 476.53 4712 338.9 320.8 23 30

ERAN Y 49450 4952 1208 337.0 2% 40
BRARKRE 47657 4713 3549 2788 25 30
AEREARE 466,97 4672 3729 3549 17 25
BREARRARE 50458 5052 3189 2789 n 30
EARDRARE 52105 5212 503.0  319.0 2 35

© oo . o B W D —

Eimlz AR,
Note:m /z is the mass — charge ratio.

2.2 BREHE
TR B X B VRS 0 i BB AR T g e 2 1l
AN AR TR TR R U AL B IR TR A A oK A T
R iR U 2R TR B A5 A KA XD TR i s SR AR
SN R BRSBTS 10 me, KB FRAE , 43 31 H 25 mLER
FEA T, N S NGV I e 25 4R AT il T e v Oy
400 g / mL BT R Gt I 2 Y 5 0 b 4 1 LA o R
TP £ W B, 0 SRR B USSR VR 2R 50 g / mL AR

A% B
PR S VT BUR A A1 RE RS 0. 2 o KE B R AE
B 10 mL L ZE @A F I A AL ANA TR 1 mL, IR
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JHE 30 s, FEIA 2 2 mL, I8 HE 30 s, LA &3 %10
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4000 r/ min {554 B0 10 min, B FIER 0. 22 pm JE
JEEE I, IR, RIS
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BH AR S A T8 - BBUAS 75 O Bl 0 380 3 L 43 (O RE
PRt T R VR T 95 D7 R I AT, BV AR
2.3 AiEF¥ER
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G I bR o 2R VAT, 4% 2. 1300 (i 5 i 2 kb
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R A b TR R (V) SR A s iR A e M [ 45 2R L
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1. AL Tag4 2. WA 3. AR 4. R AR S

5. RERANBEEREE . Rt RANRBREE 7. Rk AL BY
8. AFHL KA R BLEE 9. A5 RK AN BR By
A - LRt B SRR
E1 9FERRHEEEE FRNESERMENGEE
2. Triamcinolone acetonide

1. Hydrocortisone 3. Fluocinolone

4. Triamcinolone acetonide acetate 5. Fluocinonide 6. Betamethasone

valerate 7. Clobetasopropionate 8. Betamethasone dipropionate
9. Beclomethasone dipropionate
A = 1. Mixed reference solution

Fig.1 MRM chromatograms of quantitative ion pairs of nine

glucocorticoids
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Tab.3 Results of the linear relation test,LOD,LOQ and the recovery test of nine glucocorticoids

R P, wxid ABRLR waR RER _ KA AT _ PIREAKF _ Bk EAKE
(r) (ng/ml) (ng/mL)  (ng/mL)  X(%) RSD(%) X(%) RSD(%) X(%) RSD(%)
SAT Ry Y=288.0X+643 0.9972  2.38~232.05 0.60 2.38 83.79 478 105.07  4.84  93.09  2.70
bRk Y=84.3X+159 0.9903  2.09~203.92 1.40 4.18 101.63 8.50 107.47 233 96.19  4.76
A Y=159.0X+370 0.9947  2.25~219.90 1.40 4.50 85.70  8.41 110.58 8.50  87.78  3.66
W 5 A L BE IR B Y=200.0X+1130 0.9927  2.36~230.39 0. 60 2.36 102.47  7.77 108.12  6.26  89.94 4.4
RERINEE R S Y=224.0X+561 0.9915  2.21~216.09 2.20 6. 63 96.44  9.87 105.94  5.67  84.92  2.63
R fo R 5 R B Y=112.0X+122 0.9919  2.19~213.81 0. 60 2.19 89.67 8.41 107.95 8.84  98.35 7.29
IRk R B Y=158.0X+181 0.9963  2.17~212.05 1.40 4.34 92.49 8.91 10790 9.23 9423 574
M R AN BR B Y=194.0X+274 0.9969  1.99~194.75 2.00 6. 00 82.22  7.80 10477 5.32 99.24  7.19
s FARAN IR B Y=166.0X+562 0.9948  2.17~211.99 2.20 6.57 83. 65 1.7 108.39  4.72  88.61 8.93
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W T FRLEY RSD Y9/ F 8% (n = 6) , e W ALIR S A R AE %
12 h NEE I R AT

JRE RN 86 ST B 2. 2 100 T 1R A6 IR SR,
CERRE 1045 AF RN S g / mL A7 ; B M
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