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Simultaneously Determination of nine Kinds of Pesticide Residues in Dark

Tea by Gas Chromatography-Tandem Mass Spectrometry (GC-MS/MS)
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Abstract; Developed a qualitative and quantitative analysis method
which simultaneously determined nine kinds of pesticide residues in
dark tea by gas chromatography in combination with triple
quadrupole mass spectrometry. After being extracted by acetonitrile
and purified by Cleanert TPT solid-phase extraction column, they
were analyzed by GC-triple quadrupole MS. The results showed that
the calibration cure for nine kinds of pesticide was the linear in the
range of 0.4~3.2 mg/L and peak area,each correlation coefficient is
above 0.99, and the relative standard deviation (RSD) was between
1.5% and 5.6 %. At the same time, the average recovery was ranged
from 81. 6% to 98. 6%, and the determining limits are below
1.0 pg/kg. This method which has advantages in great efficiency of
separation, high accuracy, good reproducibility and easy and fast for
operation.
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W Jf BVG Y IR BN AE S . ik, P E R RSB E R T
[2002]194 5 .[2002]199 5 .[2003]274 S\ & 3c .5 H T
A MR A 25 2%, 8 GB 2763 2014 & i %
A E AR AE B A 2 e R Bk B B ) W) B T AR e
A ER BRI AR AR . DR AR 24 5% B n) R — R R A Y R
WA T — R R PR L R A A 25 £ ok B R
J7 1 % SRS T Y AR 24 5 BE AT I

H a2 2 5% B & GB/T 23204—2008 5 Ji
YR ASCRG I (A 14 B, i LSS b R S RO
RT3 (GC/MS/MS) 148 56 J7 i, 22 T GB/T 23204
2008 H ) B DU AT A s A 3 0 LR A B T Y R
AH (8,38 — 5B 1B 3% ( GC/ MLS/ MIS) i 78 <7 DA 2% oy JE ik Y BRI |
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(3 — HR B R (GC/MS/MS) 3 5E 25 v 20 B 4k 2 5%
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BEE R AU IE & % 79 R B0k [ A 10 AR
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Y Brs : AVS-100 AL, K HE B A8 BT AR A BRA A 5

TE 5% 75 KA - EV321 B, SEAA R RHLAS A 2 7] 5

J\GH TE e 45 A3 : Multivap-8 B, 3R @B B3 24 v 5

BLALTDS B KD s /AL E A FRA A 5

— KM Cleanert TPT [ AHZEBLA: :2 g/10 mL . Wiy A JilL
B RA A 5

AU L UE R 0.22 pm, WIVT A BB A RAF .
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Z Tk YRR IR R -2 | Ik i 2| W DK O A R WO R L —
AR = e | VR T | S R R v b R PV D
¥125 1 000 mg/ L, ARy 8 FR 58 4R 37 B Wa il B 5

PO < 23 A 0 A B T LA A sl R B 0 A PR W)

VR < 53 H7 480, i i B 2 WAL 22 U A IR A

NG TEC bE BB A5 4, f8 E Merck 23],

L3 FHi&

L3.1 @A A @5 Rxi-5 ms,30 m><0.25 mmX
0.25 poms FEFE IR BE - 290 °C 5 A1 R : % THIRL, 80 °C (f
0 min), Lk 15 °C/min F & 300 C 453 14 min; #S4 H] 7
AL IR ) 115.2 kPas JE AL 7 3 A 20 I HEAE s SO
:50.0 mL/min; #£ i & : 1. 69 mlL/min; R K £k @ JiF .
47.9 em/s; B IR BE - 250 °C 5 H FREE 0 280 °C 5 A ) % s
JE - JA I L £ 0.6 KV 5 3 50 28 3R B[R] £ 2.50 min; SRR
MRM, & FEERLE 1.
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(1) 9 PR BRI & b o % 25 VRO IC 11 < 43 500 A% B b3k 9 Fb
RERARAEF IR 0.5 mL T 10 mL 7% & i b, T HY 2 0 OF o
AEZIE G 50 me/L RS bR HERE W0

(2) 9 FhAR TR TR & b o 0 T TC o) < 20 Jol) % R 5k ik &

=

W 0.20,0.40,0.80,1.20,1.60 mL F 25 mL % &+, I H
R s il O 5 5 & 20 B8, 4y 5143 3 2 0.4,0.8, 1.6, 2.4,
3.2 mg/L 1R A b v
1.3.3  FEAh AL

(1) $EI: HE W FRIBOR B 20 AR Y 2 g BATEURE OFf
B2 0.000 1 g)F 50 mL HIERLEH . MA 10 mL Z .
15 000 r/min ¥ Fi#HEEC 1 min,4 200 r/min &0 5 min J5 B
VAR T 10 mL ZE SRR I 1 R AR BOR T
100 mL [B % BE i, F 40 °C K WA U R VR 4 B AT
Hit

(2) Wb B4 1omL IE S be— I AR 1 D
VW TBE— R P Cleanert TPT [E AHZE UM, R FF TPT 411
W AEERER. FES5/GEERSENEER 80 mL . ik
ABES L, FR AR ERFE 5 2 mL 5 T8 VR RE 8 it
BN OB ELBUEYE TPT A9, A 2 mL Z k%
FEWOM, R 3 W I BRI A TPT M b, M 30 mL
MGV TPT AL 4 B3R B A3 o 5 /Gl 38 v 4 4%
FC£ 0 80 mL i, F 40 Coki P A M 45 & 1.0 mL, i
A5 mL HEEJT R ZE M, EE 3. EAE 1.0 mL, &
0.45 pm A A1 F U8 B 2ok 0 2 HF AE O P, it GC-MS/MS #:3
LA 3 0 TG AR AR VA E
1.4 #HiEsE

APk 9 Flofe sk A I Y B0 AL PR R AR 1 A
B 3% 0 0 T R A — ok e B L.
2 HREHH
2.1 REBEFHRL

SE Pt el N ) I R A (U o A VA - ] 5
T R 1 T JE T DA A B TR A v U B — A T HLIA
FEEERFA BIRBOR ARG 7, HTFAREHX 9
T 2535 Jy s i M LAk & 4. T B GB/T 232042008
FABIRBEFI N O+ PR 3 D i FHER
XS KRBT HR S & A KA 0 3, Fi A B SR
BT, BT AR 2 L 2R 1 L OE C b AT R 3R B
BRI IR IBOHCR . R IE 2,
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Table 1 Retention time and MRM parameter of nine kinds of pesticide components
Hilix BB R /min EEEFCE/EEHR/ % EHE T (CE)/FEH/ %
5 R 9.330 204.0>>91.0(8) /100 204.0>>122.0(12)/46.59
= R 10.415 208.1>181.0(10) /100 208.1>127.0(14)/60.13
S it 11.170 184.0>>149.0(10) /100 156.0>>112.0(15)/24.6
B 1% i 11.695 172.1>>57.0(14) /100 172.1>>131.1(6) /46.30
M o b 13.120 152.0>>116.0(18) /100 152.0>>89.0(26)/54.99
TR T 13.265 340.9>>182.9(18) /100 340.9>>184.9(20)/76.91
= AR 13.605 355.9>>228.9(12) /100 355.9>>159.0(18) /94.44
ik il 14.540 147.1>>117.1(22) /100 147.1>>132.1(14) /68.13
Tk A -1 16.135 323.0>>265.0(14) /100 323.0>>202.0(28)/16.95
JE Tk B -2 16.200 323.0>>265.0(14) /100 323.0>>202.0(28)/17.35
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ME2 AT F M, ZHXX 9 FRZGEIR LR
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Table 2 Recovery of analyte with different extraction

solvents %

LR+ IEC Kk  IECk+H N

45 s

a:1D a:n
SR g 85.86 71.32 101.43
= T ] 81.03 68.16 84.06
WE Al Tl 90.25 86.97 95.27
W5E 195 ] 80.47 64.34 81.34
I bk 75.69 58.47 71.33
TR T8 81.13 89.68 88.46
=R 87.24 81.24 86.03
ik il 88.67 76.05 91.05
Tk F TR -1 94.89 65.47 85.14
22 ik B B -2 96.16 69.31 84.06
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Figure 1  Multi reaction monitoring chromatograms of nine

kinds of detected pesticides(TIC)
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HRAE GC-MS/MS B B 178 i %f i 11 22 J R W )
B (MRMD L 38 228 15 5 £ A4~ I [i) BRI 41 4 i 30 38 (5] i) 43
Mrix 9 B 4< 25 1% 4%, St i i GC-MS *f H 2 B A 4 3 il
(SCAN) (B 1), ff 2 42 24 (1 Hy e B ) (6 1) A0 — il Fr
T REREFREGN - RERFEFEISEFER D, F
B ERE A ETE X 8 & & B B E R
[Fi] filf 45 BB et B AT R AL ES LR ER 2 AME SR R
BFENFEF ERFE R ERENE FMEREF R
1) s RAT=A: 15 5 i B 05 5 19l 988 A8 ok 4 Ay i ¢ A 0 Tl 93
L 3X 9 PRI AR 25 19 £ Bz i I (MRMD WL 2,
2.3 ZMETEE.MHREEEMR

i 9 R AR SR AR UE T O IRE 0.4,0.8,1.6,2.4,3.2 mg/L
TR B b YA RV S AR B AR B A b o D TRT AR AR Ay o 3
D7 5 SRR AT 2R M Il U, R T R O AH DG R 480 A8 HE BR (LOD)
B BRI 3,
2.4 EIREMBEE

T[] — b U 1 B S B s R R L o O L ME B BRI 10 g O
T 0.01 @) 433 A 2 AR AR 7K - (400,800 ng) , #%
LRI A R AT AR GRS AN KO AT 5 YO AT I
R+ 4% U B A 2 1 I T80 R (5 WS 47 B [ i 2R B2 RSDs)
SRR A,
2.00F
1.751
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Figure 2 MRM figure of standard materials for nine

W
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kinds of pesticide residues
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Table 3 Linear equations, correlation coefficient, LODs and LOQs of pesticides

A5y B4y R*? Kb/ (g« kg™ EEMR/(pg - kg™
S ok 14 y=3 017 003.5x —568 732.7 0.998 7 0.35 1.07
=y y=2 164 137.3x —492 542.2 0.998 2 0.17 0.59
S i 1) y=573 217.92 —102 201.8 0.999 4 0.26 0.86
9 % il y=1 404 423.0x —147 278.8 0.999 1 0.08 0.20
W bk y=182 771.4x —47 445.4 0.998 2 0.21 0.76
555 T y=1598 839.50 —278 166.0 0.998 6 0.30 0.95
P y=1783 876.50—53 028.0 0.998 7 0.19 0.63
ik it 2 y=5 173 132.00 —265 724.5 0.998 0 0.05 0.17
FEBEF SRME-1 y=1 146 224.8x —98 898.7 0.998 8 0.11 0.47
HEEH A2 y=4 480 249.1x —742 795.1 0.993 5 0.14 0.51
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Table 4 Recoveries and precisions of pesticide
a5 Jnkr i 400 ng Jnbr i 800 ng
MW /ng  FHIERE/ % KEE RSD/%  MEf/ng  FEIERER/ % K% E RSD/ %
S A 366 91.4 1.9 756 94.5 1.5
= 1 i) 350 87.6 2.4 691 86.4 2.1
WEE 85 T 346 86.5 5.5 745 93.1 5.6
WEE 1R TR 385 96.3 4.7 726 90.8 4.8
I o1 bk 326 81.6 2.3 759 94.9 2.4
5L T 337 84.3 3.4 703 87.9 3.6
=AM 394 98.6 4.8 658 82.2 5.0
Wik 5 52 374 93.4 3.7 679 84.9 4.4
AR Tk R P -1 337 84.3 4.1 699 87.4 4.3
ik R R -2 362 90.5 5.2 768 96.0 5.4

MR 4 af LLE L X 9 Bl 24 09 °F X AR IR Dy
81.6%~98.6% ;5 W T 47 Ff (¥ AH T 45 i 22 4 1.524 ~
5.6 %0 i IR E R .
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N T e ) A A o T v DA S R 4 Ol D R T G

AR E T PR e J 2, ok BESE TN 0.02~0.18 mg/kg, ¥ 4F A 4%
I 77 i AR B B Y SR L LR 5

x5 XREBXFHMMUELER
Table 5 Determination result of the actual tea samples
. o/ P (i /
FE it 5k 2 B B
(mg + kg™ 1) (mg+ kg™ 1)
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FE LA R 2 R AR R vk A AL R AE R R A M
U RO A I 2 BlRR AR VR K P (400,800 ng)

Ty 9 Bl 2451 i 22 Jy 81.6 % ~98.6 %%, i & H W 1K
25k R A A AR BT B B4 GB/T 23204—2008 H1 ()
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