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Optimization of Pretreatment Methods for 27 Pesticide
Residues in NY/T 761—2008 Standard
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( Pingyang Institute of Quality Inspection and Testing, Wenzhou 325400, Zhejiang China)

Abstract: Miniaturization, low toxicity, rapidity and low cost are the development trend of sample pretreatment. A new
method to detect 27 pesticide residues in fruits and vegetables by the rapid pretreatment of gas chromatography has been
developed. The different pretreatment methods of different types of pesticide residues in the standard NY/T 761—2008 were
integrated and optimized, and the feasibility of the improved method was carried out. The pesticide residues in samples were
extracted with 1% acetic acid-acetonitrile solution. Then, the pesticide residues in the supernatant were cleaned up with
graphitized carbon black ( GCB) before being subjected to gas chromatographic ( GC) analysis. The results showed that
good linearity was observed for all 27 analytes with correlation coefficients above 0.999. The limits of detection ( LODs)
were in the range of 0.000 1~0.006 mg/kg. The recoveries were in the range of 72.1% ~111.0% and the relative standard
deviations (RSD) were less than 14.5% (n=3). The analysis results of several vegetables confirmed that the pretreatment
method can meet the requirements of the multi-pesticide residue analysis and determination, and the average recovery was
as high as 98.8%. The optimized pretreatment method not only has high sensitivity, accuracy and convenience, but also
greatly reduces the discharge of organic waste liquid and waste gas, improves the detection efficiency and meets

environmental friendly requirements, the method meets the requirements of batch sample pretreatment, and provides a more
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effective guarantee for the quality and safety of agricultural products.
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B AL U R4 N2 P R IR AR 2 2R B
R s ) s 22 ORI ATLAA T i R 8 P AT AL
W AL RLR 3G RIS A 24 5% B s, o A
T2 SR 3 0k A e 3R B ) N-GC
(nongye-gas chromatography ) 75 1 H. A5 fij 4b B 45 5%
/b R R A7 B A P RN A . H
BEE TR 2 A I ke I — SR G el
WCRAEE , A LSS HLE SBR HL 48R 2 A Al
Ab PRI FEAN—2, A HLFITHFER £ |, HERUR R
Z. A0 NI A T AL BRRST | B AR XA
BRMPEIERR TR, 55 WAL R 5
TR I TG Gy, B4 IR 138 1T T e A, A
WFFELE N-GC 1k BIFERE b, XA S 2= 5 iy AR TR
FhE1Y 27 FhAe 2558 B A AbFR A R4 R R
[F) A R B 00687 D P 2080 SR, 7 O TE A D00 25 SR oy
OISR VAN VST X (k7 N O B N P2ty o MR TP
2 5% B AT AL B U7 35 (rapid  pretreatment  gas
chromatography, R-GC).
1 REEBS
1.1 XE5RH

Agilent 7890A AR TEAL, Fe A A6 BE R
# (FPD) 5 F{FAR K #5 (ECD) ; TG16-WS 5.0
HL; TGL-20M 155 3 13 ¥k 25 L HL s DC-24 F KX ; SPE-
24A [ HH 7 HUAY ; FA25-D w5 35 1 43 i L 4k ML
AR1502CN HLF R

27 Bl 25 b5 Uk b B R A, BT R VR Y
100 g/ mL, Al 7 5 58 57 5 W 4G 40 ] 3 v 0o 42
e, A FRUNEL 1 R ; £ 55 4k 5k & ( graphitized
carbon black, GCB,38 ~ 125 pm) . 1 /\ ¢ B 55
(C18,40 ~ 63 wm) , N-IN FE £, — & ( N-propylethy-
lenediamine, PSA ,40~63 wm) .0.22 wm JEM 1 mL
EFHES 2 mL BRI .2 mL %‘D%,Lf{ﬁaﬁi%\
BB B A BR 2N 7] 5 365 % BLEE £ (Florisil, FL, 150 ~
250 pm) ,Jbat A RIEFEH A BRA F A0 (5
af) WL B4R TR A R A R I R EC
Bt (B a4l ) | fE 1 B A w5 HE Al K B Milli-Q

Direct 8 A4l /K Wil £, S AL 8418 FH i 76 Bk A6 h 22
140 CHE2 h J5 & T TS HIZH.

BESh S TR PHE, ¥R pUEE 3,
KEF H ML B0 T SERBEVURFE, FEA T
SRAETN ) I Hif Ak 3 R O A7 K B AR HE (NY/T 789 -
2004 <2455k B S BT REAS 1) RAE 71k ) HEA T

23 [ AR U 1 2% . FREUKE &b 10 ¢ F 50 mL
BT A 20 mL 1% ZBR-2 W57 3 g NaCl,
I 2 min. 7E 4 C 544 F A% 53 6 000 t/min 5.0
5 min. B 10 mL ZJEELE 60 °C7J({§Ep/ﬁﬂk£ﬁ:|:,
i 1 mL AR+ IEC e (RFRE R 1 1) %, I
25710 mL, R 0.22 wm UM g AR 6 3 m)
AR TN T 27 Fh EARAR 2 RIAT R iR o S
R i, AT V35 o e A A v VA T

AR AE W TC ] < A AL 2 A 24 4 1 Y T
YE R, A AILSERTHOL 5 H 2 i 28 A 24 OE e
YEREEF. HERR IS AR ZAPR R, 1 mL, F 5 mL %%
P ES, B 20 we/mL BbRGE &, 4 °C
TRAE. 3 B EL 20 pg/mL BARfif 25 W 0.5 mL T
10 mLZ 20 o, (3 3 o 2 OV 2%, e 8 AL
1.0 pg/mLI R A bR, B, (3 3 5 2 B
VRCHS v [RD R R S T L BRI T AR, 4 °C N IRAE,
#H.

1.2 HIRET*

FESLATALFE . FREURE 10 ¢ T 50 mL #5045,
FIA 20 mL 1% 12-CNEHWE3 g NaCl, 35 2 min.
TE4 C M, A% H 6 000 v/min B0 5 min. B
10 mLZJiE)Z, 7 60 CARIETHAM ZIE T, H 1 mL
NEA+IEC e (BB 1 1) 3, ECHERE
5 mL, &%), BT mL T IA 50 mg A ssfb BT
2 mLEOE T, TERTEY 1 min, LIF5H6 000 v/ minE
02 min. B FIEW, 1 0.22 pm AHUER, 5.

1.3 ®ifEE
1.3. 1 AHLEFER R R

%4 Agilent DB-5 BANE A (30 mx0.32 mm),
0.25 pm) ; FHEFR T HIEGIEEE 70 °C P45 1 min, DA
20 C/min Y R TR E 265 C, £ +F 1 min, D
1 °C/minfl 3 R TFHE £ 280 C, 45 1 min; K0 2%
TR 1320 °C ; HERE TR B . 250 °C 3 3N B 4l A
5(99.999% ) , i 60 mL/min; A2 AL HERE
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Fig. 1 Gas chromatograms of mixed standard solution of 27 pesticides
(1) BEE (4.665 min) , (2) FPEEE (5.190 min) , (3) Z Bt FHPERE (8.932 min) , (4) K&
(11.357 min) , (5) &R R (12.197 min) , (6) Z &% (13.433 min) , (7) 2385 (13.934 min) ,
(8) FAE 5 (15.601 min) , (9) FFEHH(16.016 min) , (10) BELEHS ( 16.252 min) , (11) £
Trf (16.489 min) , (12) 7K BEFR % (16.818 min) , (13) EEFEHE (17.350 min) , (14) XM EE
(18.142 min) , (15) HX IR &% (18. 635 min), (16) £ & (10. 819 min), (17) = K R
(11.159 min) , (18) /E B F (11. 684 min), (19) a-F & (12.055 min), (20) ¥k K 7
(12.385 min) , (21) B-Fi /4 (12.804 min), (22) BE & % FE (14.179 min) , (23) B & FH B
(14.342 min) , (24) S S5 (15.382 min) , (25) ES & %505 (18.021 min) , (26) FELE

%75 (21.227 min) , (27) ;2 & %05 ( 22.691 min)

2 GRS

2.1 BB EHISAL
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e N AME P, 1R Dy de B BUR) 2 1
RN AR IE T LR, Bl 1% 2 R- 2,
ISR, 55 R PR 5 BR A8 sl /D B LRk H AR Ak 24 1Y) 43
fifg, A EEXT H AR BT R A R TR SR s Ak 2
(RRE P AR R A 24 vl i 2 e SR AR S
AR B R P S REAR LU BN E,

IR, 75 BRI A A Ry Ak 24 % R 4 B e
N R 6 000 t/min B0 5 min, 8B N-
GC ¥EH ) U 58 30 min P IR, W/0 fe LA
FHRIFERT . SR A BRI D 818 N-GC
R BB HEA T R, B R RO, HAE T RHE
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X ISR AN B B 3X 5 PSA FL S8 J 71 5 1
BOF Y et | Tt PP el | A0 OR R S R P s i e 24
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Fig. 2 Effects of pesticide residues with various
purification agents on peak shape
(A) GCB 60 mg, (B) GCB 30 mg+C18 30 mg,
(C) GCB 30 mg+PSA 30 mg, (D) GCB 30 mg+FL 30 mg
(a) FARREE, (b) ZEEFRREE, (c¢) EARR
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Fig. 3 Recoveries of pesticide residues with various

purification agents

2.2 BIMEAEARERAMREERZHORE

PR A 35 32 (AR T AR AR B e Nk 1 i
G mFE 1AL, 5 N-GC AL, R-GC #1935 |
FEAT SR, IR R IR 25 1 FL R, R-GC VL 1)
TRI I DA K VR P ASCHE st W i AR, R-GC
DAREA 25T a0k B AR B A BRI 2R
WC AT A 45V A X T B FE A B, T[] A Ak R
KIFEA . FIL, AL 1) R-GC ILTESRLE BT
AR T T EAT B R A
2.3 FHEEM
2.3. 1 ZRMEER R R R

SR FH B TN Jo D T TR M 5 T A8 o, i ] 2
JICER SRR it 25 Vs VR R R T T B 5 o o VA 2
BEEER RN G AR R . HARA 25 A LR YE [l
LA RE MOCRE ik M BR AN 2 g, Dhig
TFLCY) AR BT W BE (X)) A AR b, 2 il A
M2, W& RAGFRMEMZ LR RAF AHC
FZHE 0.999 38~0.999 99 2 [].

BOEWRER A 10 g, AT 3 K5 iR
TNFR 2SR, LA 3 A5 A5 e L (S/N) FT
o7 () Ve B A Ry A B, T A5 A HE R AE 0000 1 ~
0.006 mg/kgZ [A]. X ELARE(NY/T 761-2008) 45 1
A AR 25 Ik B, BR 2K IR A8, R-GC L I i PR
PITETF N-GC .

2.3.2  JinbrmNcR 5HE % R

T JIREAS s AN () J5T 62 v B 7K F- 19 27 F
FRIEA PR, W A D, 5 5N R H AR
JOAE AN [R)V J3E KT 19 Tl A5 3 FAH X o ol 22, &5
Fan gk 3 Fral. B 3 AL, BR & B ORE B
(0.02 mg/kg) FI =R (0.01 mg/kg) 51 5 # 4 J&E
TRF B SRS , FHoay 25 i H AR 5
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Table 1 Comparison of pretreatment consumptions
HiH N-GC ¥ R-GC ¥
FEA i 250 g 100 g
IERE 50 mL 20 mL
PRI 4 6.5 mL 0.5 mL
ECkHE 25.5 mL 4.5 mL
S AL 5~7¢g 3g
FEEANUE 50 mL( B§YCHKBE 10 mL+30 mL ZJ§) 15 mL(10 mL ZJi%)
AR R 32 mLOBEZS 10 mL ZJE+10 mL ZJE+12 mL iF & 4%) 10 mLOBERS)
AL FER Z (ke Z1 RS R B AR ARES) D (HAECEDREARE)

T2 27T FHRAMLUTERE . LEFE FHXRE . R-GC ERHIRI N-GC EFHRHR

Table 2 Linear ranges, linear equations, correlation coefficients, LODs of R-GC and N-GC methods of 27 pesticides

o 1 FR (mg/kg)
RAZLFR LR/ (mg/L) Lo |15 Jy AR LIPS i
R-GC ¥ N-GC %
LiEeis 0.010~1.0 Y=5 735.833 87X+26.240 85 0.999 91 0.006 0.01
FH et 0.010~1.0 V=27 269.600 22X+29.623 49 0.999 99 0.001 0.01
15 H e ol 0.010~1.0 Y=15 574.429 15X+15.322 92 0.999 99 0.003 0.03
KLk 0.010~1.0 Y=18 500.858 74X+106.319 95 0.999 82 0.002 0.02
AURR 0.010~1.0 Y=11 171.481 91X-1.742 53 0.999 78 0.004 0.02
R 0.010~1.0 V=15 783.441 40X+102.124 96 0.999 78 0.002 0.02
VT 0.010~1.0 Y=17 589.968 55X+106.095 63 0.999 72 0.002 0.02
FH X 0.010~1.0 Y=14 747.365 72X+82.576 93 0.999 88 0.002 0.02
HEIE 0.010~1.0 V=12 861.022 79X+84.309 42 0.999 77 0.002 0.02
I E 0.010~1.0 Y=15 339.396 35X+97.651 43 0.999 79 0.002 0.02
fE B 0.010~1.0 Y=16 223.352 34X+85.437 42 0.999 86 0.002 0.02
7K e i 0.010~1.0 Y=14 903.815 13X+77.970 01 0.999 83 0.002 0.03
s 7% B 0.010~1.0 Y=15 291.929 64X+91.190 90 0.999 81 0.002 0.03
ES N 0.010~1.0 Y=15 120.694 85X+79.184 77 0.999 90 0.002 0.03
N 0.010~1.0 Y=13 957.330 18X+74.635 90 0.999 83 0.002 0.03
L& 0.002 5~0.25 Y=119 316.087 96X-52.818 45 0.999 83 0.000 1 0.000 2
IR 0.005 0~0.50 Y=57 713.837 43X+125.977 80 0.999 66 0.000 2 0.001
Ji3 7] 0.005 0~0.50 Y=24 709.962 04X+329.975 53 0.999 33 0.000 3 0.002
a-fi St 0.005 0~0.50 Y=49 803.251 63X-17.579 02 0.999 95 0.000 2 0.000 3
K G 0.010~1.0 V=13 309.652 47X+54.715 73 0.999 98 0.000 7 0.000 4
Bt 0.005 0~0.50 Y=75 202.868 76X+2.425 60 0.999 82 0.000 3 0.000 3
s 0.010~1.0 Y=35 042.285 76X+207.146 64 0.999 86 0.000 3 0.000 6
5 44 TR 0.010~1.0 V=36 272.342 12X+26.240 85 0.999 38 0.000 3 0.002
AR TR 0.010~1.0 Y=97 062.774 11X-61.150 16 0.999 85 0.000 1 0.000 5
AT A R 0.010~1.0 Y=92 614.622 35X+325.643 80 0.999 97 0.000 1 0.002
P TR 0.010~1.0 Y=92 886.575 20X+555.224 12 0.999 94 0.000 1 0.002
TG BR 0.010~1.0 Y=68 012.350 65X+362.946 58 0.999 96 0.000 1 0.001
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Table 3 Recoveries and relative standard deviations of 27 pesticides
S R gfulﬁ% ﬂuﬁ AT i i f‘ﬂu}ﬁ% JJu‘ﬁ FHXT R
(mg/kg) IR/ % 2/ % SR (mg/kg) MR/ % W%/ %
AR 0.02 77.0 5.2 T P 0.02 79.2 2.0
0.1 86.0 3.3 0.1 76.9 2.6
0.5 92.9 4.2 0.5 88.1 4.8
HH e 0.02 74.2 3.0 L& 0.005 106.3 2.5
0.1 93.9 2.7 0.02 95.7 1.1
0.5 88.4 14.5 0.1 97.9 3.9
TR e 0.02 65.7 2.3 = IR ] 0.01 111.0 3.1
0.1 75.5 5.6 0.04 102.7 2.7
0.5 72.1 4.9 0.2 103.0 2.7
KW 0.02 89.3 2.8 JE A 0.01 62.5 4.4
0.1 89.9 1.2 0.04 90.4 3.8
0.5 94.5 2.2 0.2 105.5 1.9
s 0.02 80.7 4.7 ot 0.01 110.7 5.2
0.1 97.1 5.3 0.04 97.6 0.8
0.5 92.1 4.7 0.2 102.3 2.0
TR 0.02 88.5 3.4 TR 0.02 74.8 6.3
0.1 91.4 0.9 0.08 98.4 1.1
0.5 95.1 1.9 0.4 99.8 2.5
A 0.02 74.3 6.4 B-i St 0.01 112.0 2.7
0.1 77.1 0.8 0.04 101.1 0.6
0.5 82.5 3.2 0.2 103.0 2.2
FH 0 B 0.02 92.7 2.7 WK 44 TR 0.02 97.0 0.9
0.1 95.4 1.1 0.08 96.5 1.6
0.5 99.7 1.4 0.4 97.8 2.1
BEFEIR 0.02 93.2 3.1 H R 2E B 0.02 108.3 1.6
0.1 91.4 1.6 0.08 91.7 0.8
0.5 98.7 2.1 0.4 94.5 1.9
W WE T 0.02 91.0 3.8 SR AR 0.02 103.2 2.0
0.1 92.7 1.8 0.08 98.8 0.8
0.5 97.3 1.7 0.4 102.6 2.9
B 0.02 84.2 4.8 TS A e 0.02 91.0 2.9
0.1 86.6 1.9 0.08 100.8 0.7
0.5 92.3 2.2 0.4 101.3 2.8
K e 0.02 86.7 6.7 P F AR 0.02 90.7 3.5
0.1 87.1 3.7 0.08 95.4 0.9
0.5 94.3 1.6 0.4 92.4 2.4
W L 0.02 84.3 3.5 TR 4 TR 0.02 97.2 1.1
0.1 84.9 2.1 0.08 95.4 1.2
0.5 95.3 2.3 0.4 101.8 2.1
FAME 0.02 94.3 0.3
0.1 97.8 1.7
0.5 102.4 2.1
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Table 4 Recoveries and RSDs of 4 samples treated with R-GC method /(%, n=3)
" AT R LV T 13k INEPS

A SR (mg/kg) kRl RSD mbEEIMCE  RSD O MAREIMGE  RSD  AAREIEE  RSD
(IE5EES 0.10 83.9 5.3 90.8 5.6 83.6 7.2 85.0 3.4
P i 0.10 84.1 2.0 78.5 3.7 81.6 2.1 80.5 8.0
STt P e 0.10 82.0 4.9 77.3 4.0 79.9 2.6 81.5 9.8
D& 0.10 100.6 2.4 101.6 0.5 99.8 0.3 95.8 2.8
FURSR 0.10 87.1 4.5 79.2 53 85.0 2.7 84.5 3.5
-2 0.10 102.7 2.5 102.2 0.3 101.3 0.2 98.7 2.6
L 0.10 88.5 0.1 91.5 2.2 83.9 5.6 98.7 2.6
F LX) B 0.10 108.7 2.8 109.2 1.7 106.1 0.3 104.1 2.8
BEIEIR 0.10 123.6 3.0 119.7 1.0 120.9 0.8 118.8 2.7
W E 0.10 109.6 3.0 105.8 1.0 107.0 0.8 105.6 2.4
5 i 0.10 117.6 2.5 113.9 2.1 112.8 0.1 116.9 2.4
K e 0.10 105.8 1.6 104.5 0.9 103.4 0.1 105.3 2.7
WS B 0.10 119.6 0.1 116.0 0.9 121.8 1.5 119.1 2.7
A F M 0.10 107.4 2.3 106.8 1.1 105.2 0.5 103.3 2.7
Wi 0.10 109.2 2.1 104.7 0.2 107.5 1.3 101.2 2.9
& 0.012 142.0 23 116.1 2.4 118.6 0.3 88.9 4.5
i 0.025 86.2 7.2 104.2 0.2 99.8 7.8 116.1 3.1
Ji A 0.025 113.0 2.8 88.9 0.2 72.8 6.6 77.8 0.8
w1 0.025 105.8 3.2 106.4 1.3 122.4 1.0 79.2 1.3
K R 0.050 95.8 2.5 118.7 8.7 100.5 0.3 65.7 1.4
Wit 2 0.025 114.4 0.7 121.8 0.2 109.0 1.1 112.5 3.0
A 2 TG 0.050 107.0 0.5 109.2 3.7 113.1 1.0 107.8 0.7
47 3 g 0.050 113.5 1.4 118.3 0.3 114.6 1.6 111.2 1.4
SR s 0.050 117.3 0.8 106.5 0.3 114.2 1.6 109.7 1.4
AT 0.050 110.7 1.2 109.5 0.1 106.7 2.2 103.9 0.9
FE FAEE 0.050 101.2 2.2 94.1 0.7 85.9 2.7 84.2 0.0

TR A TR 0.050 107.6 2.0 103.1 0.7 88.7 3.5 84.9 1.8
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Table 5 Recoveries and RSDs of another 4 samples treated with R-GC method /(%, n=3)

KT T BT i GL: e lined BT W

T M (me/ke) mbREcE RSD WREIEE RSD  MAREMCE  RSD  WbRECE  RSD
i 0.10 76.5 1.4 85.8 5.1 74.1 0.5 82.2 0.6
P e 0.10 71.9 4.9 86.1 1.0 79.3 0.7 90.6 1.2
T Rl 0.10 74.3 0.9 / / 70.9 0.3 71.9 0.1
KW 0.10 97.3 3.0 100.2 0.6 81.6 0.7 87.2 0.2
AURR 0.10 77.7 3.8 / / 68.4 0.9 74.3 0.7
T 0.10 99.5 2.6 102.3 0.7 83.6 0.9 89.2 0.1
Pk 0.10 85.9 8.0 98.0 0.1 85.5 0.8 89.4 0.3
FH 3 %o 47 0.10 104.5 2.9 108.6 1.1 86.1 1.4 92.2 0.0
AL 0.10 118.8 2.3 120.3 1.6 100.5 1.0 105.4 0.0
I I 0.10 105.3 2.3 106.7 2.0 85.4 0.9 92.8 0.4
5 i 0.10 112.0 3.7 118.7 0.9 96.4 1.3 102.5 0.2
TK BB 0.10 100.2 3.1 108.1 1.4 86.3 1.0 93.5 0.2
W B 0.10 118.2 2.4 120.6 2.5 98.9 1.1 105.6 0.3
FADE 0.10 104.3 2.6 105.9 2.0 83.7 0.8 91.3 0.4
TR 0.10 104.5 2.8 97.7 4.9 72.1 0.6 81.7 0.2
L& 0.012 116.7 0.3 114.5 2.8 109.3 8.4 89.4 10.7
= I 0.025 95.4 0.6 108.7 1.1 83.2 13.5 118.0 3.6
JEEEH| 0.025 101.1 1.6 95.2 0.0 71.4 7.0 115.4 1.0
w1 0.025 118.5 0.2 105.0 0.2 89.0 7.0 100.8 1.2
PR IGH] 0.050 97.8 1.0 92.7 0.8 92.2 5.6 96.9 0.3
St 2 0.025 108.8 1.1 83.0 0.2 81.6 0.5 109.8 0.2
T 45 T 0.050 104.8 13.4 116.9 0.3 94.2 4.9 97.3 0.3
L84 T8 0.050 118.4 1.0 109.2 0.2 73.4 8.6 92.7 0.2
ARG 0.050 114.0 0.8 107.1 0.8 86.0 5.1 91.1 1.5
RA A 0.050 105.9 0.5 93.3 1.0 83.3 6.2 98.1 0.9
T T A B 0.050 85.6 1.6 76.6 0.3 77.7 0.1 103.5 2.0
TR 0.050 100.6 0.4 80.5 1.1 82.7 0.4 104.4 1.0

100.0

85.0

Recovery/%

70.0

55.0

4()() 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 11 21 31 41 51 61 71 81 91 101 111 121 131 141 151 161 171 181 191 201 211

Recovery times
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Fig. 4 Quality control chart of recoveries of multi-sample pesticides treated with R-GC method
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ARSCARAL T FRiE NY/T 761—2008 H < 0 443
TN AN TR R 28 A 245 5% B8 1% i A B 1k, 9 FH ke
HEJG PRI e S R 27 R 255K BRI 4
FW] R-GC IETEA I AHEE g ARG LT
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