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¥ OE: BEY Bk B A AR BURE (disposable pipette extraction, DPX)Z 4 SM {615 - A8 Bk R 1% vk [F)
BRI S 00 R NS 3 PR IRBESE T O FR 255K ARk Bk ACORBEERE AR, LR, R
JH DPX-RP A3k 2435 AR I B A T Ak . SR FH AR €3 - R B0 BT 3357 - 2 OB AR 2 I (mualtiple reaction
monitoring, MRM)I &, PWAREE R R 9 PR AL G WTE 10~800 pg/kg e LG N B R AP IO C R,
X RBIIKRT 0.995, J7ERIK R 0.3~4.7 ug/ke, EHEBRA 1.2~13.5 pg/kg. MHEFM . HEHR . INFH
HFASINKSE A 50,250,500 pg/kg HTRAR, 2 ENRCRE N 72.8%~115.9%, J5 % (A X AR IR 25 (relative standard
deviation, RSD)H 0.29%~9.9%, ifid5 DPX £ iHil}: A shFiab B LS & M T AE 10 min N¥EEfLALEE 1~48 4>
BESh, AR TRER AT R ET ], G830 AL AR, JF BendE s, & TR R 255k B Y
M

KB A0 LA B G O i, SO - ER IS, RZBR R AR B

Determination of 9 kinds of pesticide residues in fruits and vegetables using
disposable pipette extraction and gas chromatography—tandem
mass spectrometry
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ABSTRACT: Objective To establish a method for the determination of 9 pesticide and fungicide residues in
tomato, apple and green lettuce by dispersive pipette extraction (DPX) technology with gas chromatography tandem
mass spectrometry (GC-MS/MS). Methods Fruit and vegetable samples were extracted with acetonitrile solution.
And then the extracts were purified and concentrated by DPX-RP tips. The extracts were analyzed with GC-MS/MS
and quantified by internal standard method. Results The 9 pesticides had good linear relationships in the range of
10-800 pg/kg, and coefficients of determination were greater than 0.995. The limits of detection were 0.3—4.7 g/kg

and limit of quantitation were 1.2—-13.5 g/kg. The average recoveries from spiked tomato, apple and green lettuce
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sample matrices at three concentration levels of 50, 250, 500 pg/kg varied from 72.8% to 115.9%, with the relative

standard deviations of 0.29%-9.9%. The extraction of 1-48 samples was less than 10 min using DPX tips with a

semi-automated level extractor. Conclusion This method is rapid, accurate, time-saving, high-throughput, which is

suitable for the analysis of pesticide residues in fruit and vegetable samples.

KEY WORDS: dispersive pipette extraction; gas chromatography-tandem mass spectrometry; pesticide residue; fruits;

vegetables
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HErx F 2 A0 R 5B 50, FERHAAHE
T, TR B I B AR A T AR BRI O AR
A0 - B B BT 1% 5 (gas chromatography with tandem mass
spectrometry, GC-MS/MS)15 2| T8 Ry, H AR G
L RESEPESR ST BRI BRI SR IR I . R A
B, I A B ko), B S e R IR B 5
1% . FEIAH#E L (solid phase extraction, SPE), QuEChERS %
D5 B A TR Al e

DPX 3k X 43130 AR Bl 2 BB S — o 28 1 [ AR A
HARCPL @ik AL B A EOR B A A HR AR K I
P T EANAERGA R, R w00 TR 5
[T A B T S 4 AT 2 2 AR, DPX A Sk X401 T A
MAERHT S FhB RSN ANBRASZILE S H, 4
F B A BLREA R T A A RIS DPX-RP sk 5
43 HIC IR A A AT PR S 2B XL 43 HAC 1 WO A B, IR i 5
215 A 1 BE ST BRI 2R 20 - — W B R L R B W) (styrene
divinyl benzene, Z5H UK 1 FiR), FEE MIEFRMUT,
TR I B LAY, SV pp I R B R AR
S W B A BT, T FH VR I % PR R O T A AR DA L
WG FAy B, e H RIS Y aifb S gr 0 5ok
[ #H Z£ B (matrix solid phase dispersion, MSPD)AH LL, ¢+
TR, 22T, DPX A3k 240 i 11 AR il A4 B
H:Z5G T SPE Fl MSPD ML s, XA i vh 2% o 4 14 Al T
W, T HLERAERT o, Db, RS AL o2t

ARBFIFH DPX k45 & GC-MS/MSE AR, #SL T
[F] B0 7 % 2 KSR 9 e 24 5% B A i, HITAL PR AT BR,
AN, (2 50 8 T WA 2 (multiple reaction
monitoring, MRM)FI N AR E 1=, 4T 423 5 A
AR A AT, PIAAOEBR T ER T, 28 T 4t R
B, S AT HE AL IR AT TR, ATy AR
A, JEEREES, DK, B 2R A5
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Fig. 1  Structure of styrene divinylbenzene
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Agilent 7890B/7000C = T PUAR AT AH €0 33 - 5 B ot 3%
(BT 7693 Z I H shiEkERS, E1E Agilent Technologies 7%
7]); Benchmixer™ £ 9%% 1% iE{X (35 B Benchmark /A #]);
SIGMA 2-16K & 285 D LA sartorius 23 F)); MicroSep®
DPX-RP #3k 43 Hi [ AH AL B (5 mL/60 mg, To i ta
TEAE PR AT BR A 1]); DPX 24 JliE 2K [ S ET b P (e
T A DR A BRA F) .

9P Z RIS (F 1, 100.0 pg/mL) FRE-LE FEFEH-D,,
SR =98.0%, FN A ARV FRFME R RHIF I AT

2. N 2R . IECRE(ital, iR
AL R R, ST al, 254 AL 2R A
PR S2Ea KA Milli-Q #B 4K .
22 LWHE
221 AR

TRE AR 4 BIHERIRE 100.0 pg/mL 1K 25
FrRufE S AR IRGE 1R 10 mL AR, FPIEE 2 56
B 10 pg/mL B BAKRAE &, F-20 °CIRAF . 40 B 9 ik
YR RS 1 mL, BT R A 10 mL 5 R, N
fil5E 25, ERH 1.0 pg/mL TR -G bR v 1 .

FEALME-D o P4 L E MR A BC ] 53 5 HER I
B 100.0 pg/mL ARIEM AR | mL 3] 10 mL AR,
FATIEE A2 10 mL, FChl S BN 10 pg/mL % 28 bR i
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FE TS URRMETR T F 20 8 S 35 A R A 25 1 75
B SR NGRS AR, AR IR Bl i s o
LR MERAIEUE SR A e S PR, 45055 B A A
W, FHZS REA R LRI BE S 10, 20, 50, 100, 250,
500 #1800 pg/L (138 5 VC FL bR TAVEWR
222 HmEiaE

OFRFEFIRFE ] &

Tt I ANEEER A YA KR, B
A B AR, s S B AL, IR, B
YEMERE, 2, BT-20 °CHA7.

QFEHL

PREX 10 g iXFECKE 2] 0.012)T 50 mL B.0&, #E
BAHIA 40 pL 35E-D o WARE TR, A 10 mL 201, &F
LW R IEIRSE 15 min, 7E 4000 r/min #.0> 10 min,
HEFRIR IR 2.5 mL B3PR8 S, A 2.5 mL fafEfb
FTS IO 6 mL 5Bk, VERTREHLIR

@k

B SR 02 25 SOk 200 T, SR DPX-RP # 3k 5X
A HUE AU 454 DPX 24 18 [ Sk B R
WERE N, BAREE SR . () PAGEAL: &4 5 mL
DPX-RP #6533 /3-8 AR B F1 DPX 24 382 A 3l
FIALFRAL, A EA 1 mL 2, F|Aveds 1, Bk
Heth; QWU A FH DPX-RP #63k 24 T AH RCE B
WHCE B iR LIRS (2 16 mL), 256 5 H iR
Heth; )k M EFIMA 1 mL 28K, B 1R,
PR HE S (4)PEB: A A 700 uL F PR . Fs-1E 2

(L1, VIVIRGER, RIS 20, #ik
R 2, ARy 2, W R ARG PLAN300 uL E MG
B, HEFIA 12 pL SRECENARER, SO (-5
I B 1 (GC-MS/MS) 7347
223 AA8 G- BB ELT

(1) R

ZEEE HP-5MS Ultra Inert {43%41:(30 mx0.25 mm,
0.25 pm); FHEMF: 60 °CHEEE 1 min, LA 40 °C/min I &
170 °C, FFLA 10 °C/min F+Z 310 °CLAFF 3 min; #EAEE: 1 pL;
A AR, A =99.999%, HiHE: 1.0 mL/min; #EAE HR
BE: 250 °C; MERETT R AR .

(2) kst

K B T2 5 B 7 (electron impact, EI); HLT-AEdE:
70 eV; EFIRIRE: 300 °C; ¥ FAIERETE]: 4.08 min; 19
Wi a0 2 = W B F Wi (multiple reaction monitoring,
MRM)BER o 250 WO B IS IE] . B TR B . R RE
L% 1,

3 HER5SH

3.1 FRiERHMRK

WIS, 5 B EAUR, ik
W AR 2540 A P i W U SAR A7 BT 3 B2 R 18.5 min, L
BFREME 2 s, XIrEea w28, S5
IRV RI B 2, PR =), e 1M
A e, O Pl 2510 &1 K 2 Bl AR GE S B A 45 51
1, HECEH TR M iR 2t FR R IR &
A ST 22 K W (MRM) 7 i

®1 BMRAWRENE, BFERER. MiEgE

Table 1 Retention time, monitoring ions and collision energies of 9 pesticides

b R LR CAS 5 f P Fsf ] /min BT m/iz Wi AR LoV
1 HEE 1897-45-6 8.623 263.8>168.0% 25
chlorothalonil 263.8>229.0 20
265.8>231.0 20
2 AR 208.0>181.1* 5
43121-43-3 10.05
triadimefon 208.0>111.0 20
128.0>65.0 20
3 JEEA 32809-16-8 10.87 96.0>67.1* 10
procymidone 96.0>53.1 15
282.8>96.0 10
4 R 51877-74-8 15.63, 15.75 183.1>168.1* 10
permethrin 183.1>153.1 15
183.1>165.1 10
5 EEERaR 68359-37-5 16.38 162.9>90.9* 15
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Fre RETZHR CAS 5 P F3 s ] /min TR miz Wi RE /e V
cyfluthrin 162.9>127.0 5
198.9>170.1 25
6 FUTUAE R 70124-77-5 16.71, 16.89 198.9>107.0% 25
flucythrinate 198.9>157.0 10
156.9>107.1 15
7 EpvisaRit 102851-06-9 17.61 250.0>55.0% 40
fluvalinate-tau 250.0>200.0 40
181.0>152.0 40
8 IR HY PR 119446-68-3 17.88 322.8>264.8* 15
difenoconazole 264.9>202.0 15
324.8>266.8 15
9 TR 52918-63-5 18.12 181.0>152.1%* 20
deltamethrin 250.7>172.0 20
252.9>93.0 20
10 BEIEIE-Dyo 285138-81-0 9.93 324.0>259.8% 5
chlorpyrifos-Dy, 324.0>99.0 5
324.0>291.9 5
11 WHELHE 1024-57-3 10.66 262.9>193.0% 35
heptachlor-epoxide 352.8>262.9 15
354.8>264.9 15

I
by
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3.2 AIALIBEMMIL

IR FERERE S SR R R, TTIAZ 75%2, k%
U S AR P 97 0 g SRR U231, O T 2 v SR R Frg 72
THER, WeB A IRBOR &K E, AR TREMNEL,
AR S0 225 4B ARTE NY/T 761-2008 (5 3 AIK R
PAEALEE . AL TURR R S A S H IR IR AR 2 2 ok
B ) P ekt feal 2 I o SR B

FeS A AL R IR U, BEF DPX-RP #3k
SO AR A BORE X B bR A 14k ), DPX A3k X4
L1 A A RO A 0 A M S A B VA Sk Y, SR — R
HTRL FEIAHZE IO, il Ak e B B g 2 IR
AR e M 4t v T I A AR BGRR[0 TR
DM srag sk el 2d bz s, Hisbawia
IRER, FEM P IS 8] T80 1 KBk . DPX kK
FPE SR BRI 5, ARk T A VLA R MR &, sk
R i (4 O A e B T DA S 40k, T & T 0%k
Wk DT IR DPX A RIECERE [ 32K BUk

&, [FRTbEE 24~48 AFESETTEIZ) R 10 min, (&8,
HARCR
33 FHAERNZMTEE. KHREEZER

SRR B RN, AR SCR 2 T B OB C A o i 22,
RILAZS (1 AR B i A L PR R E RS IE Ih e, EA 7
FESE TR . BRI S (32 FIRRSh, FBRERAb s i Riib 2
JrIEALER, Ay AECH BT 10, 20, 50, 100, 250, 500,
800 pg/L AYZS FASLRICICHRE TAERGES TE, DIsLay
S BB U TR S X P AR R SEIE-D o W THIRR LU (B A AL
B Y, XFBTHREE XCPAOL pg/LRERE A, 7538045 21534 2)
PILRPE T RRFIAHSE R AL SRAINFR B i, MBS,
3(SIN=3) 8 2 #e i BR (limit of detection, LOD), LA{EME: K
10(S/N=10)#f & % 1 FR(limit of quantitation, LOQ), &5 L%
2. HFR 2 AIH, 7€ 0~800 pg/L MMREESEIEI, 9 FhfeliiLk
PEHIE BB RT 0.995, LEH RIEFAIZEIESE R HAh, 9 i
KGRI R R 0.3~4.7 pg/kg, sERFRM 1.2~13.5 pgke, &
TN R Y R A
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Fig.2 MRM total ion chromatogram of matrix-matched standard solution of 9 kinds of pesticides
K2 EMRAGUEVEUESHE. RERMNESR
Table 2 Linearity parameters, detection limits and low limits of quantitation of nine pesticides
hia=2 AR LM (ng/kg) Yy HRREL i R/ (ug/kg) ER R/ (ug/ke)
1 HEE 0~800 Y=0.011X-0.0162 0.9993 0.3 1.2
2 = WA 0~800 Y=0.0126X-0.0231 0.9995 0.4 13
3 JE B F 0~800 Y=0.0359X%+0.5096 0.9988 1.0 32
4 FHEE 0~800 Y=0.0119X+0.0501 0.9998 32 10.0
5 FAF AR 0~800 Y=0.0122X+0.0251 0.9995 47 11.5
6 FUR R 0~800 Y=0.0286X-+0.0854 0.9999 1.2 4.0
7 FUET R 0~800 Y=0.0041X-+0.0098 0.9999 4.1 13.5
8 Z ik Y R 0~800 Y=0.0154X-0.029 0.9999 23 6.7
9 TR AR 0~800 Y=0.0048X-0.0165 0.9996 43 7.6

3.4 EINERRIEZEESE

ERALE ST, e FMn . NG EASER WS Il R R 72.8%~115.91%, HH AT 1 {22 (relative
25 FRE B R O AR [EDc S B6, R P S I AE S TR R A standard deviation, RSD) 0.29%~9.9%, <875 1k BHE
50, 250, 500 pg/kg M. . & 3 N KEAAK 2R R, RIS 2 P BE R B A R

BEAIARACE A AT 6 RFAT4HT, T2 BHSCR A
MXThR R 22, G5 3. 78 3 DNIRIKET, 9 Rk
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Table 3 Spiked recoveries and RSDs of nine pesticides in tomato, apple and green lettuce

. - Wb e Al UGS SR
Ang/kg) [ /% RSD/% [ /% RSD/% [ /% RSD/%
50 87.64 4.08 100.41 1.16 98.44 3.83
1 H 250 105.2 6.9 77.68 2.98 115.91 2.36
500 108.1 8.78 89.63 459 102.07 455
50 106.95 4.19 100.57 3.57 91.5 5.56
2 =R 250 108.83 1.08 108.97 1.81 91.23 1.17
500 114.27 2.17 102.7 1.26 98.0 0.29
50 87.05 5.96 98.38 0.68 104.04 4.19
3 JEREA] 250 109.86 6.51 100.5 2.06 113.04 2.1
500 106.37 5.17 102.28 2.57 99.45 1.06
50 106.58 3.76 73.66 3.08 83.0 3.0
4 AR 250 86.54 2.64 86.6 3.15 99.78 4.99
500 81.26 3.38 76.24 3.81 96.29 1.74
50 85.3 1.72 78.63 497 87.8 5.19
5 AR S 250 86.89 0.73 100.49 1.52 94.97 7.94
500 89.84 3.25 101.12 1.7 92.05 0.73
50 90.49 1.68 91.16 3.94 81.65 3.65
6 S A T 250 93.99 2.39 106.82 2.68 96.62 3.54
500 98.17 1.52 113.85 5.26 95.32 0.87
50 92.51 4.5 77.16 2.35 72.8 9.9
7 FM T AR 250 82.67 1.8 93.05 2.54 91.34 9.5
500 81.07 0.89 98.14 3.69 91.73 0.82
50 112.4 7.61 83.29 5.48 82.55 5.59
8 T A P 250 100.5 5.7 108.65 4.08 94.5 7.13
500 104.8 7.09 115.81 3.34 90.77 8.54
50 97.89 6.67 96.26 6.16 84.68 3.35
9 AR 250 83.01 1.65 96.49 2.36 88.56 8.31
500 80.8 4.98 96.58 221 86.76 1.7
4 % @ S5
R L e T e [ fﬁj}lﬁiﬁiﬁjﬁﬂﬂﬁ. RIS R M]. dbst: fh2g
itﬁﬁﬁ [EM:H ﬁﬁgﬂl*fﬁ/z’ EE T *%{E'Jf@%% N 7k% EP gﬁ: Wang DN, Dong YY, Zou MQ. Pesticide residue detection and monitoring
ARFR R L, PR AP . BB R A ER R AR A technology [M]. Beijing: Chemical Industry Press, 2006.
FARZ . SLI0 fdf FH AR 5T DT Bk o il 2 0 22 SR G (MRM) [2] GB2763-2016 sk ARICRIERGARME £k A2 KBk B BERHS].

B, BRAR T ERALNE, B T 4B i R R N R B,
S AERINAE | [E FARE GB/T 5009.218-2008 § 7K %%
S Z R A2 HR R RN ) PO Ak B R R A,
WRNEFER, ALBERTE A o ATk . A, RS s
JIFH SR, AT TAEERE. H AL AR
FEAR Y A th BREEAG, 38 T K R g S i A 2 5% B2 1Y
R

(4]

GB 2763-2016 National Standards of the People’s Republic of
China-Maximum residue limits for pesticides in food [S]

XILAE, Jdes, FEH, &5 REBSKRAZY TR BRI AR & R
[ R R APl X 3R [T]. by Z, 2010, (11): 210-213.

Liu CD, Zhou XX, Wang ZX, et al. Pesticide residues in vegetables and
fruits of China’s technology development trends and the quality and safety
control strategies [J]. Northern Horticult, 2010, (11): 210-213.

PR, BRKE, BFRE, 5. AR PG )y i 5 BOR R



%510 3]

sAEgE, A Sk ST HUS AR B U J5 3 45 5 O Gl - A3 BB o

ERBH 9 FRk 2y L5k 3023

gl

[8]

[91

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

1. B hhZ A kI =4k, 2013, 4(1): 19-26.

Li JJ, Hou CJ, Huo DQ, et al. Recent advance on fast detection methods
and techniques for organophosphorus pesticide residues [J]. J Food Saf
Qual, 2013, 4(1): 19-26.

A, TERAE, B, A5 R o AR €0 15— IO T 392 ) e ) 3
SRR 40 Pl 2GR R [I]. SIHristii s, 2014, 33(10): 1165-1170.
Lin T, Wang LX, Yang DX, et al. Determination of 40 pesticide residues
in vegetables and fruits by ultra high performance liquid
chromatography-tandem mass spectrometry [J]. Chin J Anal Lab, 2014,
33(10): 1165-1170.

JIRIC, B, %)J, A5 AR A SR (0 i F B B D
SRR 2GR D] AR, 2013, 23(2): 272-277.

Lu JW, Li R, Yang F, et al. Quantification of pesticide residues in
vegetables by gas chromatography with tandem mass spectrometry after
dispersive-solid phase extraction [J]. Chin J Health Lab Technol, 2013,
23(2): 272-277.

Morris AA, Chester SA, Strickland EC, et al. Multiresidue analysis of 58
pesticides in bean products by disposable pipet extraction (DPX) cleanup
and gas chromatography-mass spectrometry determination [J]. J Agric
Food Chem, 2012, 60(19): 4788-4798.

B, AR, RERRG, S AU O A A AL 04 - (- R
JERERA AT 9 FhRIBR BB ER AR Z[T]. @i, 2018, 36(12):
1303-1310

Huang W, Li N, Xu RH, et al. Determination of nine pyrethroid pesticide
residues in tea by gas chromatography-tandem mass spectrometry
combined with accelerated solvent extraction and solid phase extraction
[J]. Chin J Chromatogr, 2018, 36(12): 1303-1310.

XAk, A, WV, 5. AR AT ETAL I T A g
i 5L, 2014, 30(5): 229-304.

Liu HL, Tong HR, Zeng YT, et al. Progress on pre-treatment methods for
pesticides residue analysis [J]. Food Mach, 2014, 30(5): 299-304.

FIR, W2, FEL, A BRGNS 8 iy
FEAYERER ). FL it e R EATIN 2441, 2015, 6(5): 1719-1725.

Yuan S, Cao ZF, Wei MM, et al. Simultaneous determination of residues

R[]

of 8 pyrethroid pesticides in vegetables with solid phase extraction-gas
chromatography [J]. J Food Saf Qual, 2015, 6(5): 1719-1725.

Lehotay SJ. Determination of pesticide residues in foods by acetonitrile
extraction and partitioning with magnesium sulfate: Collaborative study
[J]. JAOAC Int, 2007, 90(2): 485-520.

Brewer WE. Disposable pipette extraction: US, 6566145 B2 [P].
2003-5-20.

Brewer WE. Pipette tips for extraction, sample collection and sample
cleanup and methods for their use: US, 2010/0081209 A1 [P]. 2010-4-1.
Bordin DC, Alves MN, De-Campos EG, et al. Disposable pipette tips
extraction: Fundamentals, applications and state of the art [J]. J Sep Sci,
2016, 38(8): 1168-1672.

Podhorniak LV. The use of dispersive pipet extraction (DPX) tips for the
sample cleanup of apples, pears, and oranges in the analysis of
formetanate HCI [J]. J AOAC Int, 2014, 97(3): 942-945.
AL BT DPX J5 i PRl e shA AL sk B Bt 0]
2010, 43(4): 57-60

Lin JJ. GC determination of residual amounts of organophosphorus
pesticides in vegetables with DPX [J]. Guangzhou Med J, 2010, 43(4):
57-60

AL, XKGR, ka8, 4. DPX-Q FERURAEL A

TR,

AR RS ER IS

(18]

[19]

[20]

[22]

[23]

[24]

[25]

TEFRRDACRE S 102 Fife2isR iR
236-242.

Li K, Liu YQ, Zhang JL, et al. Application of DPX-Q tips for analysis of
102 pesticide residues in fruits and vegetables by GC-MS [J]. Chin J Anal
Lab, 2015, 34(2): 236-242

Guan H, Brewer WE, Morgan SL. New approach to multiresidue pesticide

1. ik E, 2015, 34Q2):

determination in foods with high fat content using disposable pipette
extraction (DPX) and gas chromatography-mass spectrometry (GC-MS)
[J]. T Agric Food Chem, 2009, 57(22): 10531-10538.

Guan H, Brewer WE, Garris ST, et al. Disposable pipette extraction for the
analysis of pesticides in fruit and vegetables using gas
chromatography/mass spectrometry [J]. J Chromatogr A, 2010, 1217(12):
1867-1874.

Guan H, Brewer WE, Garris ST, et al. Multiresidue analysis of pesticides
in fruits and vegetables using disposable pipette extraction (DPX) and
micro-luke method [J]. J Agric Food Chem, 2010, 58(10): 5973-5981.
Fernandes VC, Domingues VF, Mateus N, et al. Comparison of disposable
pipette extraction and dispersive solid-phase extraction in the QUEChERS
method for analysis of pesticides in strawberries [J]. J Chromatogr Sci,
2014, 52(10): 1339-1345.

Anastassiades M, Lehotay SJ, Stajnbaher D, et al. Fast and easy
multiresidue method employing acetonitrile extraction/partitioning and
"dispersive solid-phase extraction" for the determination of pesticide
residues in produce [J]. ] AOAC Int, 2003, 86(2): 412—431.

L, &k, RO, %‘ QuEChERS 75 RIBGAb 4, & -k
PRI A AR 2R R [T]. B R RRE, 2013, 34(12): 265-271.

Ye JL, Jin GE, Wu YH, et al. Rapid determination of pesticide residues in
tea by QUEChERS and gas chromatography-mass spectrometry (GC-MS)
[J]. Food Sci, 2013, 34(12): 265-271.

NY/T 761-2008 4 A RILFIE folb A7l bl BSERUK R A BLEE |
AU SUBR U BE R A2 B R IR A 25 TR B (€ [S).

GB/T 22286-2008 Agricultural industry Standards of the People’s Republic
of China-Pesticide multiresidue screen methods for determination of
organophosphorus ~ pesticides, organochlorine pesticides, pyrethroid
pesticides and carbamate pesticides in vegetables and fruits [S].
GB/T 5009.218-2008 FH#4 A\ RILANIE [ 5hnE KRB
25k B I E[S]

GB/T 5009.218-2008 National Standards of the People’s Republic of

China-Determination of multi pesticide residues in fruits and vegetables [S].

(FT1E . R34

EEZLER

fE&En

KR, PRI, TERARFE
ARKZRBINESRMRERD,
E-mail: 75951354@qq.com

B fE EL,
EARmEERN.

E-mail: yangjia@micro-sep.com

BIFIRER, EEMRS



