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Detection of eight antirheumatic constituents illegally added in Chinese patent
medicine by UPLC-MS/MS

LI Jiong, SHEN Guo-fang, ZHU Jian, QIU Yi-jing
Hangzhou Institute for Food and Drug Control, Hangzhou 310017, China

Abstract: Objective To develop a UPLC-MS/MS method for determination of eight antirheumatic cconstituents illegally added in
Chinese patent medicine preparation. Methods The analysis was performed by a UPLC-MS/MS system of Waters Acquity UPLC/
Quattro Premier, with BEH-Cg (100 mm x 2.1 mm, 1.7 um) column. Multiple-reaction monitoring (MRM) was performed to identify
and quantify hydrocortisone, dexamethasone, prednisone 21-acetate, 4-acetamidophenol, phenylbutazone, naproxen, piroxicam, and
trimethoprim, which were extracted with methanol by ultrasonic method. Results Eight linear calibration curves were obtained with
r?>0.998 9. The precision of the method was shown by RSD (n = 6) ranged from 1.2% to 3.5%. The recoveries were determinated at
three concentration and ranged from 95.4% to 104.9%. The ranges of LLOQ were from 0.4 to 4.9 pg/mL and the RSDs (n = 9) of
intra-day precision and inter-day precision were from 0.6% to 2.7% and from 0.9% to 2.9%. Conclusion The method is specific,
simple, and fast to detect eight antirheumatic constituents illegally added in Chinese patent medicine preparation.

Key words: UPLC-MS/MS; Chinese patent medicine; antirheumatism; illegally addition; hydrocortisone; dexamethasone; prednisone
21-acetate; 4-acetamidophenol; phenylbutazone; naproxen; piroxicam; trimethoprim
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Quattro Premier HRIRPYZLAT BTG HIWE %5 12514k
JE (ESD. Masslynx 4.1 ¥ b B R 40 o

L5 22 HERPT R B2, B A BTN T
sty 24 it MR ) T S R
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FEAAN (b5 100129-201105). iR K JEFA (LS
100012-200706). f#*Z&H24 (k5 100481-200601)
X R EERY (S 100018-200408) . 254 (At
5 100198-0002). ML # 5 (Hit*5 100177-200603)
L FAAEIE (k5 100031-200304), 40 E A E £
a2 R ERF R BE . FRER AT all, Stk al.
2 AEEHER
2.1 UPLC @&iZ&

O FE S BEH-Cg £ (100 mmX 2.1 mm, 1.7
um); FEIAHA 0.02 mol/L IR KIER- L5, B
FEVENE: 0~4 min, 20%ZJE; 4~4.5min, 20%~
60%Z.Ji ; 4.5~5 min, 60%~20%Z. /i ; k13 40 C;
AR 0.3 mL/min, BEFER 2 pL.
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Table 1 MS parameters and qualitative analysis for eight antirheumatic constituents

. e X HMEFLE mERERE WA R TR T B & 1 F TR 1%
(m/z) E IV & leV FLE 1% 25K ASFES 6 SFER 7 SRR
N AN VS 363.3>121" 40 25 76.4 / / / /
363.3>96.9 20 235 / / / /
AN 393.5>355.4" 25 15 39.3 / / / /
393.5>147.1 15 275 / / / /
393.5>237.3 10 33.0 / / / /
BE R IR JE L 401.8>295.4" 30 13 62.7 62.4 62.6 62.6 /
401.8>147 15 37.3 38.2 37.9 38.0 /
Xt ORISRy 152.2>110.1" 30 20 67.5 / / / 67.5
152.2>92.9 20 319 / / / 311
IRZRHR 309.7>160.2" 30 25 80.3 / / / 80.3
309.7>105.9 25 19.7 / / / 19.7
2R 231.5>170.2" 30 25 66.2 / / 65.5 65.9
231.5>153 20 33.8 / / 34.4 34.0
nk 2 R 332.6>95.1" 30 20 68.4 68.4 / 68.7 68.1
332.6>121 20 31.2 317 / 315 30.9
4Nz 291.4>122.9" 25 25 56.1 / / / /
291.4>261.2 20 447 / / / /

T EREER, <7 AR

“ion pair for quantitation, “/” is not detected
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Fig.1 MRM total ion chromatogram of eight antirheumatic constituents
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Table 2 Linear regression results, LOD, LOQ, and reproducibility of eight antirheumatic constituents

AL/ o FOURR /e 1 ERMRSD K% % RSD / %
5y o Ze by R R? L . - N

(ngmL™) (ngmL™) (pgmL™) (0=6)/% A (n=5) HI (n=9)
SALATIRY 12.2~122.0 Y=1771.7X—1220 0.9990 0.7 2.8 2.7 2.1 1.1
HFEK AR 7.2~145.0 Y=646.51 X—91.549 0.9989 1.0 3.7 15 0.7 2.3
Tk FR K JE A2 6.0~121.0 Y=98.618 X—23.857 0.9999 2.3 4.9 1.2 15 2.0
S LR 11.5~115.0 Y=3074.3 X—126.71 0.999 7 0.5 2.1 2.1 1.0 0.9
PRZRFR 7.4~148.0 Y=1272.3X—174.85 0.999 9 0.6 1.6 2.3 2.2 1.8
2 6.2~124.0 Y=320.41 X—133.53 0.9995 1.7 3.7 2.9 0.6 2.9
] 7.0~139.0 Y=758 X+571.52 0.9998 0.8 3.6 1.9 1.9 1.3
A RE 11.7~117.0 Y=8232X+3480.7 0.9999 0.1 0.4 35 2.7 16
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Fz3 EWERRKRE (n=3)
Table 3 Test of recovery rates (n = 3)

oy mmmgf% SPEIECE 1% RSD/% | 415) mmmgf% PRI 1% RSD/ %
(ng'mL™) (rgmL™)
E R CAnNioiN 12.2 99.7 6.9 (/N 74 103.1 2.9
24.4 103.5 3.7 2138 95.9 5.9
48.8 101.2 0.9 51.8 101.8 4.1
HFEK AR 7.2 98.9 4.3 ZE 12.4 96.9 0.9
218 102.7 55 248 99.8 2.8
50.8 104.9 2.9 55.8 95.4 1.2
BERR IR Je 12.1 104.2 3.1 nk 25 e 13.9 102.9 33
24.2 101.9 39 208 103.8 1.7
54.4 97.9 0.8 48.6 99.8 2.2
X LR Wy 115 98.5 4.6 RN IE 11.7 99.4 43
23.0 97.1 6.2 23.4 103.2 1.9
57.5 102.6 38 58.5 99.8 2.4

x4 HmT 8 MIRMIEENFERS B S ITER

Table 4 Analitical results of eight antirheumatic constituents in samples

75 FESh 2R 5 bR Az e B For &5 R

1 e I 121102 BALIR AN AR A F 19K

2 B ERTIRE 20130606 V44 ST E XIBEERREIAIT  BEIRIKJE RS 1.42 mg/g. M2 ER 4.75 mglg
3 KT 20130101 ey 45 i X244 PR 4 ) BIARATH

4 FIiRT RN 20120918 / CHRkFmR) Tt ¥k Je ¥ 4.25 mglg

5 RUB R AL 130301  WEHEWHRRFTRAMMARA A PR

i)z
6 FHEDEESYE 20050526 VRSA GRTEANRARE 77 5-145 BERRIRJER 4.52 mglg. LR E
CHB I hE) 16.5 mg/g. Z5¥%4: 52.5 mglg
7 HumieEE 130310 VMR MEARRMCENVIR A IR AT WESFR 14.2 mglg. X LB
0.210 mg/g. MEPHHE 2.23 mglg. 253
7k 16.8 mglg. TRZ2H2 16.1 mg/g

8 WM 20120012 A& /RVEE[R]— 5 2 A BR A F] BIARAS

9 HHRE 20121009 i M4 FE AT PR 2 ] BYARAT H

10 ERIT R R 120001 L REHIZH WA A BIARAT H

11 PR AL EH3111  JMEREB 2] AR A A BIRA

12 WHEERIRSRIE 20121201 500 Z o 2\ A BR A 7 BIARAS

13 BMAEIEE 120904 VLR EZNLA R ITEA T BIRA

14 SRR L12D012 [ 7R Bl E 2R A PR A BIARATH

15 IHEME A 20120110 ME/RIE=SRAEY TRRA R A BIARAS

16 PUE IR 120301 VLG ZHSAA I 25 BR A ) BIARATH

17 i 111215M AL T 2L A A BR A 7 BIRA

18 i lefRiE 111102 LU 2R 2R BT BT fisg e 43 5 PR~ BIAREH

19 20111201  PilimitEA LA A T BIARAS

20 R 110535  mE = AARAF BIARAS

21 CHAIAL 110301 VdbT X Al R A H BIAREH

22 FANGE R 110601 AR 2 A7 PR 2 ] BIRA
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