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WE k5 QuECKERS 440, 2 4 548 & 3 —v9 4 A — % 47 B 19 ] 3% % (QUEChERS/GC-Q-TOF/MS ) 3F e &) #r i% 15 & /%
B ARG EGH ok HAERE LB BRI, B R AK Z (GCB) A £ & 4 (NH2) 43 B 48 % 54 4L, GC-Q-TOF/MS |
R, AR 20 AR AL A M 56 TR 8 O sk A FRE E  2.00~50.0 pglkg, & FREE 5.00~150 pglkg, 3 AR R Au koK
(25,50,125 pg/ke) T 45 F 3 @ E h 73.47%~106.3% , 48 5145 4 £ A 0.91%~9.11% (n=6) ., 42i% % % 7 ik ks LA A B
A MBIER T AR, —ABRAFE, ERBTHRAGREEFELER L RATHAR TR G E 5 5
BE L ASCAE A R R AR A =80 4 AR EA ok 0 B TR RARE S LT ST kel i &R E P 751 AR %A

B, ki B B ER,TARETRGKG ek &R TR T ZARE,
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fege i BEHE Y, H 5 B R g L ORE TR G A
Ut 1R B 2 45 31 22 Fh 2 6 [RUR 1 vh 24581,
WA H R ML A PR GEE
16 ARKEAE B AR AR s o 9 I 2 B S AR 2
L ff A AR K BUTE A Hp e 2 4 R o
N TFPAE, 55 AE N TR R B b R AT sk G i fif
FAAC 25K Bl i HUE MR h B 2GR K R
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HR A 24 0 17 0 B SCRRARE RS S i A5 R,
WH B B54E B AR A ER AR TP 25 8% B I E
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R 0 T R0 53 — TS 6 R 22 B o R
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20 FA G BRIE i cy—7S 7SS L R BE SRR
e KM BRBE IRBLEE RS RN 4,47 - TE
B 4,4 T T 2, 4—TE T B R I G | H S X
Wi H PR K 4, 47— a—ANIS N
8- 577N (HVRUAETE | m OR A RUAE TR IR 48 T
(T8 Dr. E bRifEsh, 405 =98%) , W A %% AW
H 2R TR HG 20 Fhobs o 5 e ) i B vk A
100 mg/L W bRAEA R, F9I% 20 PRIV IR G,
i 1 B B v B R S me/L (IR AR MEW, 7E 4 °C
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7890B-7200B “TAH €4 115 — VU 2 T/ € AT I ] 5
WAL, 36 2 FE R B A F] s Milli-Q  Advantage
A10 MK RGE, k[ 3R 5 % B 2 7 s Heidolph
multi Reax £ % IR HEIR % #% , 75 E W E KE A
3k—15/3k—14 B.0oHL, 75 E P AS 358 A

1.2 RWAE
1.2.1 AXES 51
1.2.1.1 AMEELEF @i A DB-5 ms(30

mx250 pmx0.25 pm) ; FEFE 1R 280 °C; A4
PERE  UERE R 1 L 2 1.5 mU/min; {55 2k
T 300 °C; #2 F FHii - 80 °C, FAFF 2 min; LA 5 °C/
min 3 & 7+ 3] 180 °C, £+ 6 min; LA 10 °C/min #
T3 260 °C, 44 3% 3 min; A 20 °C/min 3 F 3]
300 °C, f&4F 8 min,,

1.2.1.2 iRkt s f s (K1) IR DU
TELEE 150 °C; 35 TR 230 °C;IEFAER 5 min;
I 70~500 amu. ; 2 5 56 135% E/s, 555
iz,

122 FESETAREE  REHRPRHL 5.0 g AT HE A 2
50 mL RN AR ELE T, A R T 10.0
mL, FHIIA 3.0 g TL/AKBEREE,0.5 ¢ AALEN,0.5 ¢
FEREER AN ,0.5 ¢ FriE IR & 4N, B 51 )G, IR ERE %
FLHL 10 min, T 10 000 r/min #.C> 5 min, W H | 7F

% 1.00 mL T34 50 mg NH2 5 100 mg GCB ¥
1.5 mL B0 1 IR IERE S 2 min, T 12 000 1/min
B0 5 min, B E WAL 0.22 wm A HLIE B, U8
it GC-Q-TOF/MS il 5E ,
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B f% A 2000 2 Al 0 1o O o R P AR S Y
o P iR DR T A 25 AR e T 5 L 2.2~2.6 TR AE
flmi A BT AR ACBF gE Pk I 10 MU RIS
Yoy BIAE 2.2 1 50 T RTINS, AT Ak A
ACERAS I 254
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Recovery of 10 quality control pesticides cleaned by 8 kinds

of absorbents
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AR A% T A S IR IR AR 82.9% ~
101.2% 22 [6] ; f F AL-N 1E Rl 5l i, 45 s 4k
AW EN R Ny 88.8%~102.7% ; C18 XiF AE ML 1 40 4%
A W BHEHT, ] C18 #E il R | 2% B stk &
Yy 10 R A 87.0%~100.3% ; GCB 3= B0 fff — L6 57
THT 45 44 (4 9 5T, nAd ) 3K L 46 GCB AR R i ik
B, 25 PG Bl 95.3%~112.6% ; 1
F NANO 18Rl md, 45 s oA 4 iR 7
74.0%~100.7% 2 18] ;i F ik e /F b e Ak R B 45
AL A P R A T 91.5~101.3%; i ] NH2
YE R e, 25 B4k A il ok 98.2%~
118.7% , 23 Kl M X L, 3255 % 18 45 Fhige ik

T VAR KXot 228 0] 2o A 24 1k W AT
)5 Ve NH2 Fil GCB 15 ML 7)
23 HUFIHAENEE

26 2.2 AT ES B S AT i T Al v AR
FR2E Sk GCB F1 NH2, Ry T 32— 25 58 i A0 790 1) 4
FER &, o545 GCB Ml NH2 7£ 30,50,
70,90,110 mg 5 4~ HEKF LREALROER, @it
Il A R o S R e IR 25 A IR 2, G 2 AR
# B ,GCB F &= 7E 90 mg 1 110 mg 2 [8] [2] i 3K
K E A DL 50 mg NH2 1E Jy v AL 3510 B, 4% 5 5
b [l e 38 SR RICR B0y, Bl g 3 T 50 mg
NH2 5 100 mg GCB 1E A0 iy AR 4 5

160 -

) % B mg BKS ﬁ%ﬂ:ﬁﬁ%-l 10 mg B 11 7 #:43-90 mg

%A -30 mg
R -50 mg

[ I merdE4-110 mg
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ke, =&MW EE S FEmlm R BUSCR , 455 WA
3. i 2 CERVE N $E A R 45 B4Rk 59
IR R 84.4%~111.6% , Jab P [1 050 3 558 e 5 1 FH
CNEAE R BE B R, 45 45 46 A 4 Il 5o
20.5%~65.7% , % B ¥4 & W) R 4 22 | B
Sy EAE Y IR AR, S E AR AR N
A% 32 50 1) 2 HBO AR 5 A P I O e O i B R B
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Fig.2 Effects of dosage of GCB and NH2 on recovery of 10 quality control pesticides

T 86.9%~157.1% 2], &B5r 45 4 a3 A 55
FHEM 10 Fp 53 45 A6 A 9 1 LSRR e B H TR &
i 1 Ry AR 2056 1 4 B 511
2.5 RENF R AN E R EE

AT X A e B P BRI 3 B O 24
BOCRIEAT T A28 ] 10 Tl 45 4 24 b E TR i i
(100 wg/kg) FEAT IR, 45 0 WLIE 4, RF#%
PRAEICOIT B, & A& W) IR Sy 86.3%~
123.1% ; % FHRE 75 42 U B 45 o 4 16 & 4 I iR
T 81.9%~159.6% ; =K FH 5 Jig 412 AT, 4% ot 4% 4k
SNy 88.0%~108.0% , M4 JFi ¥4 k& 4
A [l SR IR T 4 BB ) ISR T AR il
LRy 2 SR (B SE  W LN K S )
FEHL 5,10,15,20,25 min FFEBHCR , 45 R E .
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Fig.3 Effects of extracted solvents on recovery of 10 quality control pesticides
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Fig.4 Effects of different extracted methods on recovery of 10 quality control pesticides
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B R R 0 T YALES o AT e o A L R
FERE o3 BT 45 FE 0 HE 3K 8 B MR AT R R
BTN o A 2 5 FH &R TR NS B AR A
T AR Y BRSO VR AR AR, XS bR o
R 100 pe/kg FORE & 43 00 HE AT 5 43 BT T
BISCR  G5RE 5 R, 2580k . L8 LRI
il B o 1 HR 2 R A BT 10 BT A 25 R
T A9 2 i B RIS, HOA 14.88% ; H F1 0 2 i
M R ik 3 136.89% 5 =i AR S TR A 4,4 -
DDT H A 28007 o1 i3 43 5l 2 72.15% ,83.89%

i

25 [ U A i 4 P 5 I VAR o s A ot e i
Tt 2% B OO IC 1 79 10 o 42 o 247 19 [l i S A A
T 85.0%~102% 28], PRI, A< i3 >R 25 FH R
2 IO G A v T 35 B Bk i B AN 1) H Y
27 FEEHEE RREXREEEE
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Fig.5 Matrix effects of 10 quality control pesticides
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Table 1

) 5 P A i 1 DR B I ] 2P Dy R RRE G R AL
DL 1 A5 AR, 20 B4k 6 40 A o 17 (855 o it
WRRE 5 RAFZRIE G R HHCR B R T 0.9907

7735 1 [l 23R 500 4% R a0 R 28 R S
bR 25,50,125 pgtkg 3 K-, RN E 6 4
ik, a5 R L3R 2, B WoR fE Bl s 41
T,20 R B4R AL S W AR 25 LR A T 73.47%~
106.3% =z [6) , #H Xt b5 fE i 22 RSD 4 0.91% ~
9.11% , 8] Wi 2 RS %5 B2 3405 /2 GB/T 27404 -
2008 (5L 5 %= i HE & S FRAR R I ) R
Oy 9 FE 3 455 e HE (SIN=3) I 10 1815 M e (S/N=
10) 71545 HH BR (LOD ) A 1B (LOQ) , 20 F ik &
Y1 () LOD A 2.00~50.0 pg/kg,LOQ 4 5.00~150
werke , 2% B 5 0 HA 35 v 1) AU

0FMUAMHERE . EERFR

Qualitative and quantitative information of 20 compounds

1o &Iy 2 MK FHEH(RY) REHT (mhk) M BT (mlz) # & B 1Al /min

ik R y=2788.28x-725.57 0.9998 127.01636 109.00391,165.01252 10.539
V7 5 y=1559.58x-1828.32 0.9997 75.02630 96.95076,121.04129 14.647
Q=75 75 7% y=1207.68x—-700.70 0.9997 180.93732 218.91043,108.96063 16.377
Y= NN y=1165.33x-2101.41 0.9987 180.93732 218.91071,112.00743 16.543
X y=1011.44x-3196.95 0.9953 137.07094 179.11789,199.06310 18.088
§-77 NN y=895.45x-1713.30 0.9992 180.93732 218.91057,112.00743 18.251
A5 B y=2178.91x-4761.19 0.9984 91.05423 204.00046,65.03857 19.178
VAR X AL ¥=900.82x-2122.50 0.9986 109.00491 124.98206,263.00119 19.952
Ao IR B y=770.21x-2593.41 0.9985 109.00491 124.98206,277.01738 20.401
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(&% 1)
ot Lo Ty AR X FHE (R REHT (mk) T E T (mlz) & B 1 /min
oK Je B y=1679.42x-1763.87 0.9987 135.99774 120.02058,92.02567 23.401
B AR y=1924.35x-1499.76 0.9951 330.87717 124.98206,78.99434 25.079
% y=1250.17x-1127.19 0.9999 121.01065 273.98816,91.05423 25.521
I y=1863.66x-2224.93 0.9999 145.00662 85.03964,59.96644 27.219
4.,4° i w7 y=1668.64x+10686.97 0.9972 245.99976 317.93393,176.06206 27.903
4,4’ —FimiE y=4330.83x-42299.57 0.9997 235.00758 165.06987,212.03873 30.224
2,47 i i y=4065.57x-23201.98 0.9907 235.00758 165.06987,199.03090 34917
4,4’ ik % y=955.85x-3865.02 0.9966 235.00758 165.06987,212.03873 32.737
TR Be y=4147.89x-19362.21 0.9963 280.12918 238.08223,264.13428 35.498
VR By y=847.11x-3123.63 0.9991 181.06479 198.06754,141.06987 38.299
& 2O AR By y=778.66x-4055.71 0.9950 216.05811 77.03857,163.00758 38.768
®2 20 LW MR EIK XK IEFE (n=6)
Table 2 The recovery and precisions of 20 compounds (n=6)
L oth A& /g kg F 3w E % A8 X AR AR £ 1% Ml /pgkg! EE R /ug-kg!
& R B 25,50,125 73.47,84.87,89.17 8.39,2.13,2.49 3.00 10.0
W A 25,50,125 87.35,92.47,91.22 5.74,5.93,2.82 10.0 30.0
Q=75 7% 5% 25,50,125 82.40,90.42,90.97 8.30,4.09,2.56 5.00 20.0
Y= XX 25,50,125 80.63,89.97,90.25 9.11,3.57,1.77 5.00 20.0
N i 25,50,125 79.50,85.70,91.17 5.75,4.54,2.93 5.00 15.0
S ox 25,50,125 87.56,89.73,87.93 7.70,4.44,2.21 10.0 30.0
S A 98 25,50,125 87.10,91.27,88.77 7.10,6.88,4.24 50.0 150
W& X AL 25,50,125 79.57,83.65,90.20 3.05,3.27,5.88 2.00 5.00
Ao TR 25,50,125 83.70,84.92,90.38 7.10,4.39,3.70 50.0 150
R e R 25,50,125 83.22,84.98,83.33 4.73,3.87,2.46 5.00 15.0
i B 25,50,125 83.73,84.63,86.92 4.71,5.02,2.87 2.00 5.00
(R d 25,50,125 91.40,93.40,89.58 8.21,3.49,4.28 10.0 30.0
RN 25,50,125 82.90,85.52,82.83 4.19,091,2.77 2.00 5.00
4,4’ —in w7 25,50,125 81.20,86.65,91.45 3.98,4.73,3.28 5.00 15.0
4,4’ —iFE A 25,50,125 84.05,96.72,93.98 4.36,2.29,3.23 10.0 30.0
2,47 i il 25,50,125 91.15,106.3,92.50 6.48,4.53,4.24 5.00 15.0
4,4’ —iF ik 25,50,125 83.30,87.08,85.67 6.01,3.38,5.09 5.00 15.0
FROL 3 Be 25,50,125 85.08,89.13,85.62 4.99,3.00,3.58 10.0 30.0
¥ L B 25,50,125 89.08,99.10,86.37 8.28,6.13,3.35 10.0 30.0
% 2R AR B 25,50,125 83.20,86.95,84.40 2.89,3.22,3.93 10.0 30.0
28 FBmFEREEIL Qualitative Analysis B07.00 #{F#174b & W15 B

BT 2.7 W ITE RS R AT, AT
HERRJE S 4, Ty R B s h 2R AR AR
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BARAF LA RTS8 751 Rl 25 19 1% B M5 B %
N B R BB 55 rh 751 Rl 24 1 5 43 W O A KL
P, THA AR 7 FR , B a—HCH A 4] B 3
AT ZABR W ARRE ) O A kAN . e AT —
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Fig.7 Diagram of non—target screening

2.9 XEREmRSW

SR 1.2 5 ST W U A D7 A 1) R T 2
V] B 25l 1Y) 36 103 Ik B AR R A EAT 751 Pk 2
5% BA (R AT 0 2, AT 3 AN RE SR ok R
LR R 124~633 wefkg, 1 ANFE SRS H R OR 45 T
e 367 pelkg.

3 #Hig

AWF7EE S QUEChERS J5dk, 454 H 47
PR HE ST T A b 751 Pl 24 5% 58 A S 1) A
ik ATy , T DL SRR AR T
PR AL RCR B B R R R

a-HCH)

JE AL A R T, TG T A O v A 2 5k R
PEAT AR ) PR 0 A TR T AR 2, B I
A ERSR IR IE S 22 AN 5%, i 9% — Ui
TR PR, R I B A ke XS, ARG i b AN AT A
ARTT W W SE R S T 2 AR B  A SR A T — AN
4 JEL B, AT DR IE T2 OB B9 5 i 22 4 B g e T
AATIL R BREA T A

2 % x M
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Non-target Screening of Pesticide Residues in Herbal Tea by Gas Chromatography—
Quadrupole-Time of Flight Mass Spectrometry
Zeng Guangfeng, Xie Jianjun’, Wang Zhiyuan, Ye Yuanzhi, Li Ju, Hou Yingye, Wang Lu
(Guangzhou Customs Technology Center, Guangzhou 510623)
Abstract A method for rapid screening of pesticide residues in herbal tea by gas chromatography coupled with
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quadrupole time—of—flight mass spectrometry (GC-Q-TOF/MS) was developed. The target compounds in samples were ex-
tracted by ethyl acetate, cleaned by GCB and NH2 sorbent and determined by GC-Q-TOF/MS. The detection limits of
20 controlled pesticides were within 2.00-50.0 pwg/kg and the limits of quantitation were 5.0-150 pg/kg. The average re-
covery of the sample ranged from 73.47%-106.3% at three different spiked levels(25, 50, 125 pg/kg), with RSDs (n=
6) of 0.91%-9.11%. Moreover, the acquired data was compared with the library using the accurate mass of characteristic
ion, ratio of product ion and isotopic distribution of characteristic ion to screen pesticide residues in herbal tea. Screen-
ing and confirmation was achieved by library search, and the minimum concentration with a score (=80) was used as
the screening limit of the method without reference standards. This method is high efficiency, sensitive and accuracy,
and can meet the requirement for non—target rapid screening of pesticide residues in herbal tea.

Keywords gas chromatography—quadrupole—time of flight mass spectromelry; non—target screening; herbal tea; pesticide

residues



