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Determination of 3 Kkinds of illegally added antipyretic and analgesic drugs in
herbal tea by ultra performance liquid chromatography-tandem
mass spectrometry
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(Beihai Food and Drug Inspection Institute, Beihai 536000, China)

ABSTRACT: Objective To establish a method for the determination of 3 kinds of illegally added antipyretic and
analgesic drugs (aspirin, ibuprofen and indomethacin) in herbal tea by ultra performance liquid
chromatography-tandem mass spectrometry (UPLC-MS/MS). Methods The samples were extracted by 0.1% (V:V)
formic acid methanol, and then eluted by gradient with ammonium acetate acetonitrile as mobile phase. The samples
were monitored by multiple reaction monitoring mode (MRM), scanned by negative ion mode, and quantitative
detected by external standard method. Results The 3 compounds showed good linear relationships in the
corresponding linear ranges with all the correlation coefficients greater than 0.997. The limits of detection were
0.01-0.04 mg/kg, and the limits of quantitation were 0.03-0.14 mg/kg. Under the 3 addition levels, the average
recoveries of 3 compounds were 94.5%—102.0%, and the relative standard deviations were 2.37%—8.86% (n=6).
Conclusion This method is simple, reproducible and sensitive, which can be used for detection of aspirin, ibuprofen
and indomethacin illegally added in herbal tea.
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6,353 (thin layer chromatography, TIC)™), 15 %0 A6 € 3% s
(high performance liquid chromatography, HPLC)*™®), # %
WM R 3 - AR B R 3% 15 (ultra performance  liquid
chromatography-tandem mass spectrometry, UPLC-MS/
MSUOI - Horp TIC JEik SE B 2 Rk & Wi s BT,
HPLC Xf F—80RL 552 2 i) o ME LA IX 23, $LTHRRE A
o 1M UPLC-MS/MS ELEHTHLEETI0R . FrlM AT
BE T2 2O SRR, AT LG AN R 5
HoAs B B — 27 i 35 8], 368 AT DU ok 5 0] 254 i
—HIE . A7 SCHRE 20 U R Al AN A g AR 2 24
/b3 1 N (NG i 10 NN (TR 2 SN |
I ARG R T LA b

LS N T h S SVt B R I NN TR SN 1S
K 3 MERL IS IR AGEUR 2 R ATk, R R
BB 2 RIS, JEXS T I R A R AT
FE, PUR IS Y B R B R AR AR S

1 RS

L1 &8 KA SHR

SCIEX TRIPLE QUAD™ 4500 = T PUZHT i (AL
A7 HLIBE % B FU5)(34 1 Applied Biosystems 23 ]); XSE205
HL K- (Hi - METTLER TOLEDO /AH)); AS30T 7
U (LR G R B I AT R D).

Bo] ] DT AR T b (S S 99.8%, 7 [E Dr.Ehrenstorfer 2
Al); AIESE . WIS EARAE S (ZEEE 100%, HEZ A

TS E DI, BB, ZA5((ikal, 5[ Fisher 2 H]);
R . SR (e, 2w, SL88 FK A eI
EIRE Y O

BEARE S T I B E 2
P o
1.2 FRERRAECH

K S ARBUAT 1% 5%, WIVEEE4 100 mg, A5 ET
50 mL FEEZE R, FIH AT E A B2 L,
JRJT VIR FE g 200 mg/L A VE B8 45900 K 26 R I BT ] DG
10.0 mg, #F 50 mL BRI, H0.1%F iR F FE 7
BRIEL, BOHRF R R 200 mg/L bR HERE &
B AR A 5 2 0 S 5 1 LA AR A SRR A, T
0.1% H iR HY B FR BT = R 10.0 mg/L IR A TAER -
Fzs AR R, i TAE M e B2 43914 0.02.0.05.,0.10,
0.20. 0.50 mg/L.

1.3 #HmAE

HERRFREL 2.00 g FE5L T 20 mL &I, A 0.1%
FIRFP G &, o)), AR

10 min, EHZZIE, SHMALIERL0.22 pm), FHEE .

1.4 @EEHG

{6354 CNW Athena UHPLC C5(2.1 mmx150 mm,
1.8 um); Ji: 0.3 mL/min; #E7E: 30 °C; Jishti: A Hi:
5 mmol/L ZEREEWL, B AH: LM, BAEEVEBLEEF: 0~1 min,
95%A, 1~6.5 min, 15%A, 6.5~8.5 min, 5%A, 8.5~8.51 min,
95%A, 8.51~10 min, 95%A; #EAERE: 5 ul,

1.5 FRig&EHt

C A o R - W A Fa A Rl e
(multiple reaction monitoring, MRM), Mi%5Hi /% (ion spray
voltage, IS): -4500 V; BT : 450 °C; K A5 < (curtain
gas, CUR)¥ii#:38 L/min; 254k< (ion source gas 1, GS1)ii
H: 45 L/min; H§BhM#S (ion source gas 2, GS2)¥iiH:
40 L/min; ¥ A H H(entrance potential, EP): —10 V; fiff#i 2
55} H H, JE (collision exit potential, CXP): —12 V; Jfijii RS
Bk 1.

EIRERE 15

®1 3MUESHIBRERULEE

Table 1 Mass spectrometry optimization parameters of 3 kinds of compounds

e Y/ {5 2 1) 8] /min BEE T (m/z) FBEFm/z) AFRHE/V Rl H R/ V
1 B[ ] DT AR 3.66 136.9 92.9%, 65.0 —45 -19,-35
2 g I 3 3= 5.76 356.0 311.9%,296.9 -83 -12,-27
3 ZITRL- 223 6.03 204.9 161.0%,159.0 -20 -9.0,-8.5

T W ERE T
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ol =

i, B 3 ML EWMEE T, AT 2 NHEREE,
PR BT, EBCEERER 2 NPT R B
FE M F, o MRM 8 X 8 1b fe 4 L A i &
(declustering potential, DP) Fl7ill & fE &
CE). MhALEHIIESHE 1.

22 BIEFHHML

AWF5E %% T K 1: Athena UHPLC Cjg(2.1 mmx
150 mm, 1.8 pm), #¥ 2: ZORBAX SB-C (2.1 mmx150 mm,
5 um), LLKAE 3: Atlantis T3(2.1 mmx150 mm, 3 pm), &
MNE-CRETRENAR RN, #F 1 XF Bl =] DT AR 0 Y g
L N E N R DO = I E R A S I Wi AN N
RAF, 251 Fros . #E 2 RUEE 3, BAf ] DCARAH R 45
i, T HL S| 38 = A I TR A B BN AR IR B 2
Gy, GERANIE 2 R o MUK LR $E Athena UHPLC
Cis HEHFATAM 8

M FASIR R A T MRM & 7, Bomshi% 42
TOK-HEE, ZRE-HEE ., K-2IE . ZIREE-IE 4 Fhiish
PR R . EK-HEE. K-CEREIEIAR RS, 3 Fifbamn
T AT, TR AR RIS s 76 H - TR B0
BIARMR R, 5136 R I 2% G B R ), 6 = A HLAH
Lo A5 M 0, A ST ) B 2 AR i A B e O B 22 T 5 )
B LR-ERAHIE R, 3 Pk &4 i igat [EE Hh, H
WETRIJRE, TEEIEE FIRBLSE 208 . ORI e A e
T iREE-CNEVE s

LR R R B, BRI VCAREE 5 R, HoAER
S Mg, BTEI VLA Sk S, SIS . R, 7E
TR 5] BT i) VAR MR 2 VR ST, T 0.1% FF i FHY s AT LA (RS B
FIVCARARRE, 3 LA T e o 3

(collision energy,

TE: 1. BTm]DCAR; 2. NGIMESE; 3. M5

1 3 A& YIR A FRIER(0.20 mg/L)f#i ] Athena UHPLC
Cis ) UPLC-MS/MS & &
Fig.1 UPLC-MS/MS chromatogram of a mixed standard solution of
the 3 compounds (0.20 mg/L) using Athena UHPLC C,g
600000 [ 2,3
2, 500000 [
L400000 [
300000 [
2] 200000 |-
£ 100000 [ 1
0 A N
0 2 4 6 8 10
I [E]/min

&2 3Rk EPIRGARIER(0.20 mg/L)ffi f] ZORBAX SB-Cs
F1 Atlantis T3 i UPLC-MS/MS 4,3 [#]

Fig.2 UPLC-MS/MS chromatogram of a mixed standard solution of
the 3 compounds (0.20 mg/L) using ZORBAX SB-C,s and
Atlantis T3

23 FHAEFWIE

DA 21 43 10 Jo o Y P Ol R AR B, ik B ) 06 T AR
R AR bR RN R . G5 ROR, TEAEN 1 SR
LN, A8 B Ul i AR S T VR 2 R 2t e R, 3
A YIAHE R BT r S97E 0.997 LU Fo DL S/N=3 T8 R,
S/N=10 J1-5 2 BBR, 455 W3 2. K H FR (limit of detection,
LOD) i Kl & 0.01~0.04 mg/kg, F & R (limit of
quantification, LOQ) Y&} 0.03~0.14 mg/kg, Jiik R
B o AEMIEBAS A B 3 AR, Bk
AT AE 6 IR, BT ISR A B R . 45 R UK,
7 B E Sl 94.5%~102.0%, AH X #7 HE i 22 (relative
standard deviation, RSD)/ 2.37%~8.86% (n=6), J k%
R, BRI 3,

FT2 SMEE. &MFRE. HXREN). KEHRMESR
Table2 Linear ranges, linear equations, correlation coefficients (r), LODs and LOQs
&Y 2l /(mg/L) LR AHIEREU(N K BR/(mg/kg) & fR/(mg/kg)
i ] DE A 0.02~0.50 Y=1.7854x10°X-3.079x10° 0.9991 0.04 0.14
g I 3 = 0.02~0.50 Y=3.4395x10°X-1.022x10* 0.9977 0.01 0.03
(IR 2 0.02~0.50 Y=1.5794x10°X-4.937x10° 0.9996 0.01 0.03
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3 PAMRFHE S o IR E YR R AR T AR IR E (n=6)
Table 3 Recoveries and relative standard deviations of spiked
negative herbal tea samples (n=6)

[latg?] IR/ (mg/kg) [l /% RSD/%
Ba] ] DT AR 0.20 94.5 8.86
0.40 99.8 3.50
1.00 101.8 4.17
W W 3 = 0.20 102.0 8.19
0.40 99.8 2.84
1.00 101.5 3.95
EiRl- 223 0.20 102.0 7.71
0.40 100.8 2.37
1.00 97.5 6.12
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