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Detection of 10 anti-rheumatic constituents illegally added in Chinese traditional
medicine and health products by UPLC-MS/MS
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Abstract: Objective To establish a UPLC-MS/MS method for determination of 10 anti-rheumatic constituents illegally added in
Chinese traditional medicine and health products preparation. Methods The column was ACQUITY UPLC BEHC,g (50 mm x 2.1
mm, 1.7 um), The mobile phase was acetonitrile -Ammonium acetate solution (containing 0.1% Acetic acid) with gradient elution at
a flow rate of 0.3 mL/min. The ion source was electrospray ionization (ESI), Multiple-reaction monitoring (MRM) was performed to
identify and quantify 10 anti-rheumatic constituents. Results 10 linear calibration curves were obtained with r = 0.996 1. The
recoveries were determinated at three concentration and ranged from 92.5% to 101.8%.The precision of the method was shown by
RSD (n = 5) ranged from 0.9% to 3.1%. The ranges of limit of detection were from 0.001 5 to 0.018 pg, and quantitation were from
0.004 5 to 0.55 pg. The illegally added chemicals were detected with 10 batches of 27 batches of samples. Conclusion The method
were simple, sensitivity, accurate, and can be used to detect Anti-rheumatic constituents illegally added in Chinese traditional
medicine and health products.
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ACQUITY UPLC =R AH, Waters Micro
Mass /Quattro micro APl = & U Zg AT ik, &5 15k
ESI (3£ [H waters A 7] ), Mass lynx v4.1 TA{Euh (3£
waters A ]); A4 ACQUITY UPLC BEH
Cig (50 mmXx2.1 mm, 1.7 um); AND GH-252 Hi¥
RV, K54 0.01 mg (HAD); SB-5200DTS FLXUH
REFEBEEVEHL CT R 2 AR A A PR A 7D o
1.2 X%

., 5 A @R, Ao Bk, HARH
M ATal, X MEE LRy (100018-200408) . i ]
LK (100113-200603) . 4 < HE (100031-200304 )+
2 3k Ak 100503-200301 ) . Ak B B
(100177-200603) &AL A (152-9103). Z8F
2 (10198-0002). XU SFIRAN (100334-200302)
MHIESEY (0258-9602). Aiiygsy (100179-201105)
X SR A B e 2 A e SR . 27 HERE
Lok B KB 52 )1 EL A B AT Ui o B il 24 i M 2 B
S SRS o R A S S ) R 2 R RAEE
2 HESHR
21 \iEEH

i 4 4 ACQUITY UPLC BEH Cyg (50 mmX
21 mm, 17 um), VLZERHESAHE A, % 01%4
F21¥) 0.02 mol/L B IR E I A zhAH B, AR &
4 0.25 mL/min, MK A 230 nm, FiE A 30°C,
HEFER N 4 pule %36 1 3ATREEEVEN .

2.2 RBILEH

HLIgE 25 B Ak (ESD, B4 HH 3.0 kV;

VAR (N JH 500 L/h; AEFL R WS 50

L/h; B-FYRERE 100°C; BEAFISHRE 350°C; R
M Z RN (MRM) BRI 257 EST
FIES . 10 FhTXR I Ab 27 B oy 1R LAt 5 3% 237 2
L2 2, 10 PR ST MRM B
L 1

*1 BERBRER
Tablel The gradient elution program

B A /min WA Al% WENAH BI%
0.0 12 88
8.2 60 40
8.5 12 88
10.0 12 88

F 2 10 IRRGEELZ RS BRIES TSE
Table 2 MS parameters for 10 antirheumatic constituents

gy IIE X (miz) HEFLLUE/V Rl e R Ve

X LRI 152.3>92.7 20 20
152.3>110.2" 20
i =] TR 137.5>93.2" 20 15
AR 291.3>123.1" 05 20
291.3>261.1 25
LR AR 232.5>113.0" 20 15
232.5>159.2 15
e 2 332.4>95.2 20
332.4>121.3" 30 20
332.4>164.5 15
SR, 363.5>97.0 20 20
363.5>121.0" 25
25 230.2>185.2" 55 25
SUAIS IR 294.3>214.3 . 20
294.3>250.0 10
WG| 5 356.8>297.4 20 20
356.8>312.3" 10
iiRiagiy 206.28>161.3" 20 7
R R TR

*jon pair for quantitation

2.3 WERMESIRAEE

IO Z Ry BRI VTR, HACRmE . 2t
PEAk, e e, AT IIRs . 283548 EUFIR
By MRS ARVE ST ZT 10 mg, 10 mL
s, RSB R ZIRE, A, HA I
FEIREE 1 mg/mL fR% I A 4
24 fiREEiKaE D

A PR BRI 10 iR, I FEHR
10 Wi 254, FRoMIRAT, REEMRI— A&, &
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Fig.1 MRM total ion chromatogram of 10 antirheumatic constituents

25 mL SR, INFEEE AL, AR 20 min,
RN, WPRERARZIE, #5, £ 022 pm
fEygt, RIfE.

25 FHEFER

251 ZRMERRFE ARG BRI 0] G i
%7 0.25, 0.5, 1.0, 1.5, 2.5mL & 25 mL &,
FH T 50% F e 2 B 2B, A Aok R AR TE R 51
o 3 ME 4 pl HERE, DLE 5 I e 6 1 3 i
HH R TR R GNAA AR, St FE B B IR P A A AL
AT R R EE, 40 NE 3.

252 JNERHIRFIE R ORI 15 SR
KA EE R (S 120814, A 10 Fhalkgn
B 29059, HIAIE H R A0 S A

i “2.47 TIPS, 1FERE R 3 A
10 43930 k- 10 Bt R V8 I R 2 (RO Hh R 5
ERPR, iRk 3.

253 HEMRK B 15 SH (itS 120814)

290.5 g, KB RRE , HERE AT R 204 1 mg/mL
FRITR A3 50 LS VA0 2 mal, AR b 10 ot i
KRN ER Amglg, 1% “2.47 W7 E % 6

# 3 10 MIARURIEERMA S ML IEXR,. REHRINEER
Table 3 Linear regression results, LOD and LOQ of 10 antirheumatic constituents

&% B SRS r LMV /g ot B /pg SE 1 /ug
S OREEN  Y=1.074 1x10°X+6 964.8 0.999 3 0.062 5~0.625 0.0015 0.004 5
i =] TR Y=3 489.4X+127.79 0.996 1 0.081~0.81 0.011 0.033
R Y=2.267 8x10°X+6 237.1 0.997 1 0.060 8~0.365 0.0028 0.008 4
LR AR Y=2.272 2x10°X +4 691.6 0.999 7 0.146~0.438 0.005 8 0.017
nk 2 Y=2.015 1x10°X +1 415.6 0.998 8 0.058 7~0.587 0.002 7 0.008 1
SR ANV Y=1.206 0x10°X +529.43 0.999 0 0.059 3~0.593 0.002 3 0.0070
2 Y=17 973X +105.57 0.997 2 0.162~0.540 0.004 6 0.014
PE AN ogEl Y=1663.3X +149.20 0.996 3 0.228~1.82 0.018 0.055
I SSEs Y=724.27X +26.334 0.997 0 0.258~2.06 0.011 0.034
MY Y=1558.8X +68.096 0.996 4 0.245~1.96 0.016 0.048




#¥gaatx Drug Evaluation Research 35 40% 3 118 2017411 A

* 1579«

£, MEIX 10 PRk, L RSD ¥TE 1.2%~
3.3%, KM HIVEEEMERL.

25.4 RS BRI 10 FhpuXIRYELL A
I3RS A (40 pg/mL) JEL: R E 3R 6
W, B A pl TR gAY, RSD 4E
1.8%~2.5%, REIUASKE T R AT,

255 faEtkils: B b “EmE PR R I
L RE, TEERCE, 0T 0. 20 4. 8.
10, 12, 15 h FEFE AT, BER 4 pb VR & o3 (1 i
A, H RSD ¥ 1.1%~2.2%, FW]Fr{Eat
VETAE 15 h WERSE .

256 FEENSCRIRE: R FREL 15 SR S (it
120814) #£70.59, L 94y, Zr il UERG A TR
210 1 mg/mL RGBS 1. 20 4 mL, ff
FEaT 10 Fiook s 2 s - 20 ik 24 4. 8

T4 27 HtHE

mglg, TEKEE 34y, $& “2.47 Tk
T ME 10 PPElcor e, vHES o IR . X
CBREIEN . BIRIVCAR, HASE. ALk, it
DR SR TR 2R A GG RREN . I
K AT SRR RICRAK IR, 98.4%. 95.2%
99.4%. 97.5%. 101.8%. 96.1%. 95.2%. 96.5%.
100.3%- 92.5%; H: RSD 73710 1.1%. 2.1%. 2.4%.
1.6%. 0.9%. 3.1%. 2.9%. 3.1%. 1.9%. 3.6%,
45 RARWIA TR 2 4T
26 HREENE

WA SE 1R 27 HHERE il BEAE 2 43, REORS B PR
P2y0509, #% “2.47 W7 AN, % E
T T SR AT R BT S A A A AT, AR o B D
TR IR 1 I 1 o 0 U T RR AR BV o SRR
10 FPgr R PEAL 2 o I B B R LK 4.
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Table 4 Results of quantitative detection of 27 batches of samples

Gy FE SRR PR A= HAT Vit |1 e Kt 45 1 (mg-g™h)
1 e A B g e 2 A IR F 20141002 S o
2 Kl R TR AR ) 110703 ALK 6.341
3 IR TR ] 130801 RS TR 41.49
4 A& R L TR ) 130433 WIS S 44.25
5 KRG £ ESEE YNNI 20140103 XA S5 30.13
6 KRG £ ESEE YNNI 20140418 XU 55 45.28
7 BRIEE RS BT R E bR 2 AE BR A F 20140502 Ry =] ULAK 2.660
8 PR P TR T 130921 M| 3E 52 49,44
9 Ve R IR T R A R 2l A BR A H] 20140702 BIARAT H
10 A R HL AR RSk 20120213 PIRA
11 R e S I FIH AT K] 20120312 BIARK
12 HER BT 130412 BIARAT H
13 K L 2457 FHNE 25 201409 Y RATH
14 TR A B 298 AL o TR | Ay S A IR ON 120108 BIARAT H
15 P E IR R TR 120814 Y RATH
16 A 98 R BT 110702 S HELLAK 0.6766
17 P R FEHRAE A 121113 W5 SE 5 47.17
18 B AL o NN | 7 S e 130501 S o
19 A 3 L oy N2y vt an 101001 BIARAT H
20 R e AR 120418 BIARKIH
21 Jii R WA VAT B v 140628 BIARAT H
22 PUEEH R &I 11213 YA
23 T 200 10 AL FHERA A 111144 WIS S 9.546
24 A MR G i e Jent a8 B R R A RHE BR A F] 20140627 YRR
25 AR PN AL H AR AT R 2k s At 130108 YyAA
26 DRITEL ] T TR B8 BN B 2 ) 201409 PIARAS
27 KRB T A6 5t 20 R BE R B A 7] 20140807 S o
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