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Rapid screening of 21 kinds of antipyretics and analgesics drugs illegally
added in herbal tea by direct analysis in real time-high resolution
mass spectrometry
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ABSTRACT: Objective To establish a method for the rapid screening of 21 kinds of antipyretics and analgesics
drugs illegally added in herbal tea by direct analysis in real time (DART) coupled to quadrupole/orbitrap high
resolution mass spectrometry (Q-Orbitrap HRMS). Methods The samples were extracted with 50% methanol water
solution, filtrated by 0.22 pm microporous membrane, and determined by DART-Q-Orbitrap HRMS. The sample
transfer speed, ionization temperature and grid electrode voltage of DART were set to 0.2 mm/s, 400 °C and 300 V,

respectively, the samples were analyzed in positive electrospray ionization. Results The measured accurate
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mass-to-charge ratios of the 21 kinds of antipyretics and analgesics drugs were obtained in full scan mode with a

relative deviation lower than 1.65x107% compared with precision mass number, which could realize accurate

qualitative analysis; tandem mass spectrometric database based on characteristic fragment ions of the 21 kinds of

antipyretics and analgesics drugs were built to further improve the accuracy of qualitative analysis. The limits of

screening ranged from 1.00 pg/kg to 270.00 pg/kg, which could satisfy the requirements of screening. Conclusion

The method has the advantages of fast speed, accurate qualitative analysis, no need of lengthy chromatographic

separation process and environmentally friendly, which can be used as a high-throughput screening and precise

qualitative detection method for 21 kinds of antipyretics and analgesics drugs illegally added in herbal tea.

KEY WORDS: direct analysis in real time; quadrupole/orbitrap high resolution mass spectrometry; herbal tea;

antipyretics and analgesics drugs; rapid screening
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HEATRI A6 e, ) 85 6 50 MM M — R A = kAR
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HEE. CE@igel, €E AR F); GHP 4 it
JERF(0.22 um, EEPRARAF), LE=EHKI—K
KCET .

20 AR R TRAE S B ) RAE NESRE, 5 #Ek
RS BT AR N
12 UBEE5EF

Thermo Q-Exactive Orbitrap #A =53 HHT IS (G2 EFEER €
THRBHE A F]); DART-SVP SZi B 2 TR (SE R 2 5 58
BT, MS105DU F TR . PL602E HLF4Hr R F-(Fis
AFEE-FEAIZ A H]); 1~10 pL, 10~100 pL, 100~1000 pL
1.0~10 mL FE &5 (TR E AL F]); EOAA-HM-01 24815
BEIR A FR (L2 SR A PR ), KQ-500DE %X
s R P TR A (R LU T R AR A PR A F); MULTIFUGE
X3R B HLCGE ETEBR I RBHE A FD); Milli-Q i 4lik R5E
(EHEFHEA ).

1.3 WHE
1.3.1 AFEERES)

Iy BIBRKEBUS B AFRES 10 mg(REHA 2 0.01 mg) T 100 mL
i, HHEBA T ER 2L, W5, SRR E
4 0.10 mg/mL IARHEYI BTV . T 2~8 °C&AF FIVAE

A1 AR AL IS PR UEY) BT GE T 10 mL A5
T, S0%H BRI BT E R B ZIE, 5, MR
1.0 mg/L R AR TR
132 BLEH

DART BF&M: EB R, IR EIERA,
JEJ12 030 MPa; & FILSMACHER, [EJ1h 0.55 MPa;
HERERESC 12 WIARRE & B shilF AR (12-Dip-infis; #51%
WA 0.2 mm/s; BFLIEEE N 400 °C; ML R
300 V; &R H O 5 BESE A Z MR 2.4 om,

Q-Orbitrap HRMS 514 1E & F#i, B e iR
Sy 250 °C; I 2R AR RO — 3T i (Full
MS/ddMS?); —ZAFHETERE N miz 100~1000; —ZR4THE5> 9t
K 70000; H SRS T FEABLIE B A 78 (auto gain
control target, AGC target)’N 1e6; Fx KiF: ARf[H](maximum
injection time, maximum IT)} 100 ms; 2RI HERN
17500; AGC target & 1e5; maximum IT & 50 ms; JH—4kAl
# BE 1 (normalized collision energies, NCE) A 20, 40, 60 eV,
133 #suara®

HERFRI 1 gORE B0 2= 0.01 @)TR 21 BB A i 255 B #6144
WATHES T 50 mL HEEBLOAE R, I 10.0 mL 50% FF FEK
VAR, TABE | min, #7 20 min, 8500 r/min B5.[> 3 min, i
0.22 um fHFLUEMELS it DART-Q-Orbitrap HRMS il .
1.3.4 HIFELE

K FH SPSS 22.0 #AF 1 Origin 8.0 A F#EATSEH 04
AN

2 EREHR

2.1 HmEERE

TR T A% Y 80 R 5 ) S ) R Y — A LA
2, ABFRAY BRI 0.2, 0.3, 0.4, 0.5 f1 0.6 mm/s £f
S G EE, X FRERREE N 1.0 me/L By 21 RS R
T R AT W A, IR T A A5 R A A X AR o e 2=
(relative standard deviation, RSD), 2 %% kLB M [ 5if J&F
B RE S AR Y R B 2 ) B AR AN OG R o YR A% R 4 )
$90.2, 0.3, 0.4, 0.5F1 0.6 mm/s B, B0 1 58 BF
A58 2.61x10" cps (RSD=4.0%, n=6). 1.89x10' cps
(RSD=5.9%, n=6). 1.92x10' cps (RSD=8.0%, n=6).
1.92x10'° cps (RSD=7.0%, n=6) Fl 1.73x10" cps
(RSD=8.7%, n=6), FEifZHi#EEH 0.2 mm/s HRKE
0.6 mm/s B, B2 N 5 BRI 33.7%. X2 AR
i P i R R BRSO A, HEA
T 04 A R 2D, S e g 5 L B B AR R
Z, B AR YR N, RSB T R A 4
e T B TR N B £, B N 0 R B 2 1
TR PRI, RS AR B B R 0.2 mm/s.
22 BFHEE

DART & 52 T & iR 2 1A SRS 2R iR
BT, SR R B B A0 RE o 2R 10 1 o A 0,
=S A A S & TR S S {5 b G N 1
PL 50 °CohK:, 7E 250~550 °CHREEVL I, TR ET N
1.0 mg/L (4 21 FR-G AR UEY) BTN E, B8 1
Wi Jo7 568 8 P AR AR 1 100 24 88 AR RLE 43 o0 250,300,350,
400, 450, 500 F1 550 °CH}, BT Wi B 58 B 4 55l ok
2.13x10' cps (RSD=5.4%, n=6)  2.75x10'° cps (RSD=2.9%,
n=6). 2.78x10'" cps (RSD=4.3%, n=6). 2.91x10' cps
(RSD=5.5%, n=6) . 2.72x10'° cps (RSD=2.6%, n=6) .
2.66x10" cps (RSD=6.1%, n=6)F 2.63x10'" cps (RSD=
2.6%, N=6). B AL i 250 °CTHE = 400 °CH}, SET
Wi 7 5 E 3G 5 36.6% Y B IR IAF] 400 °CHY, B
7 R B R (2,91 100 eps) . 24 IR Y 400 °CARZE T
2 550°CHT, S I 5 B R AR 9.62%, X AT g2 i T il
BEK T, AR Ao i, 5530 1 A B R AR O IR,
ZL B 400 °CHE N B FALIRE
2.3 HREE

MR & DART 85— U5 S il o — 1 64 P s 2 2% W v,
B R 48 il sy — A4 8, BA TR EMER.
WAk B BE G2 B 1E R B8 - F 2 A g B A F 5 1k,
XIS B 0 55 A SRR R R TR & AR DL S0V
HHE K, fE 250~500 VR JETE BN, KRB E R
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1.0 mg/L (4 21 FE-AARUED) SO T e, B8 AT
Wi [ 548 3 S A LR 2RI O 3R o XA L R 4351 R 250,
300, 350, 400, 450 F1 500 V, B0 L 55 B4
2.47x10" cps (RSD=5.8%, n=6), 2.69x10'° cps (RSD=3.7%,
n=6) . 2.59x10' cps (RSD=5.4%, n=6) . 2.56x10' cps
(RSD=5.9%, n=6) . 2.27x10'"" cps (RSD=4.3%, n=6) Fil
2.20x10" cps (RSD=8.3%, n=6). MHliik Hi [t ik 3] 300 V i,
BT O 5 B B K (2.69%10"° cps) o 24 MR H TR
300 VHERZ 500 VAT, S5 EE RE A H R R G R
ik 18.2%, XTI RESE M TR & T =
ST DR, ER 2 H R Rl 300 V.

TS

= R DR R B R AT | B RN R A
L B AR TR AR BT A BT, T R A PR
TAR Y — GO 2 o e 5 R0 ] 1 Sk AT AR . e 1
J7R, 21 R IVEIR IS 25 W —ZORs % B SO B S
SENME =2 [A] B AR R 25 76 0.05%107°~1.65x107° LI, 1
FE 500107 LUF, AT AVE A PRSP, AR Bif 7 [R] st 48 o

2.4

2.5 THERIAE

A 3 AR 23 P R S R 2 1 VA OB 2 eh, ER N
AN 21 P B 25 ok i 2 45 N 5 14
AR, W 2 B, 21 R PR 2 25 W 1 i 2 BR 1
1.00~270.00 pg/kg LRI, AT LA TR .

2.6 WMEHMAKRN

SR AT G B D AT B 1 25 SRR AR S L
PRI 20 HEiR, BERBURIIAS S #Ly)SEF TR, A4~
FESLTE DART 1R A shib R4 A 3 UlbFE, SR AL
P RN — SRS 2 o O T REVS A 21 R 2810
BT R A, AR PAT BERE AL, A5G R RE
F B TR T HE— A IE . 07 2 45 TR BBV 2 e 2 i
FHPERE, 1 HEDCONARPR IS, 55 1 HER R A 25 (D 1)
KHEZI T RN BIS 201713 (k. Z5nt
TR ittt 2R B 4 59 LS IR IE ) YEFTAG:
W, L5, fR8 1k %% RS R 25 2 R %) 2 B s S
PHPERE S, X 2 Fkad 3 m & 140508 1.05 F10.725 mg/kg.
TCUE B AR5 T A 5 32 AR ARG 25 5% 5 ) s A 0 45 2R —

TR FEHAEFER, B —gREE RS —HRiE B, [REHERAABIGE 7k TS e P, ReS
FRHEE AR, SRS E AT R AT 21 Fhf RIS Y T T oK -
2.5%x107 [ (1) 2)
miz 152.07061 100
2.0x107 |
2 < 80 F
2 1.5%107 [ ™
i ﬁ% 60 - 110.06056
| =2
2 1.0x107 Z
=:: E 40 L
5.0x10° [
20 + 152.07089
65.03945 93_0?4? r
0.0 0 L .|| H L I A
3 4 5 60 80 100 120 140 160
A3 B3 Aif ] /min R e
2.5x107 1 (3) )
miz 152.07061 100 110.06058
2.0x107 [
" 80 -
& 7 N
i 1:5%10 S el
b g 152.07084
= - =
F 10107 3-% 40k
6 =
5.0x10 20 65.0T941 93.0f410
0.0 L 0 L | 1 l 1 || A L (-
3 4 5 40 60 8 100 120 140 160
A4 88 B[] /min JER H

e (DAY B AL 0% 2R b v X5 2 T I B AR BCES FP (n=3)FN 3 1] s (3) () M R R R Mk 2 ot P Xk 2 B R I B H B S
B (n=3)F1 — i

Bl 1
Fig.1

HSIINXT 20Tt 28 25 1 24 WP bl AR B 1 R R — i

Extracted ion chromatograms and MS/MS spectra of 2 kinds of herbal tea adulterated with acetaminophen
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R2 20 MBAEBLBYRIHER
Table 2 Limits of screening of 21 kinds of antipyretics and
analgesics drugs

TR WA B/ (ng/ke) AR /(ng/ke)
X £ Ik 2 5 1y 1.00 1.00
S MR 10.00 65.00
AR IE 10.00 50.00
BRIk 5.00 50.00
eI T 5.00 62.50
AR 10.00 83.30
B E 100.00 100.00
T AT IR 200.00 270.00
g SGEAL] 50.00 100.00
SN Ak 10.00 69.70
Hb ZEOKA 150.00 150.00
il 1% 2% 200.00 100.00
b PG P 200.00 100.00
TR 200.00 100.00
FUH R 200.00 160.00
e 2 B 200.00 200.00
WAEEH 200.00 200.00
BN B 200.00 100.00
ZR T 200.00 100.00
B[S AN 200.00 100.00
FERB A 200.00 200.00

3 HFit5ifie

AWFFH DART 5 Q-Orbitrap HRMS 7535 L3 AH 45
A, AL T —FEATH 21 AR IR Ak 2 2 e
A SR M AR T v o BT IR S AT B RR  AR R) A
LA, 5 HPLC. TLC HI LC-MS/MS Z&4&4: /i #r 5 i:
ST R S T B L B LR IRIAR e, KR 4
T AT ), TR, ASBIRS BT ST 0 iR O TU K A oy
BIERR . EW A, SRS ARSI A e, A B
Fi>, BHEEIME, HAN, VURAT/F B 27 B 53
BT AGE 2 — AT HARY ORI T A, B
FEEWERR M, TR A DR AR Pk — AR RS B AR
() R IR T A5 o S m, 8 TR IR b 259 1
F R, A B AR R ORI 7S, DT SE B
A AR TR S N Ak 2 25 ) 1 R 7 A RORS A 1, ADRANIR
ARG G 0 SR I, ARG B AS R, O A N 4 1 4 )
B, BEE BT R AR B R T, SER B4 B BT i 4

ARFT BB, K Ik e B4 il [RD R i, BRI i
LAARIEIAS, PR ATl A el R 42 i LA B R T
LR MHR S

SE Mk
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