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IKER R AN (43 B4l ) 650 °C Kok 4 h, T4, & H. N
Fil (3 pir 2l 2 E C e (fagal) .

1.2 BRBES 35 HERH PR 50 mg O i 2
0.1 mg) (A ZabRUER , 2 50 mL 25 b , PR
TEZS 135 1 mg/mL 4R 24 BABR AR MEVE TR, 45 L 10
pL ARSI E] 10 mL IS S, 152 1 mg/L /Y
RS PR, P 10 pL AR W E] 5 mL 194
B, 58] 2pg/L BIRAPRER T .

Iy HIMERRER 5,25,50, 125,250 pL A9 1 mg/L
AR UEE IR S S mL B AR, 75 5 BT e
i 1,5,10,25,50pg/L IR SAREA TR .

1.3 #HmaraE

1.3.1 #E FREGE 0,441 mm FREEREST 5.0
gCKEmI%] 0.01 g) F 100 mL B E B LA, A
3.0 g L/KBREREN,40.0 mL V(IEC %) : VAT
=1:1 IRAHRBGER, A $2H 20 min, &0 5 min
(3000 r/min) , ¥ L JZ WL A 250 mL #9 [B g b
A, FRO W B I 40. 0 mL IR A PR BUE
FIEE PP, B 2 R FEBUR A T 250 mL B
PO, e 26 K AL (40 CH Mg T, V(IES
$i): VILEROTER) =4:1 EARZE 5 mL.

1.3.2 #4 FEZHHE(40 em X 2.0 em) KK
BN 2 em FICKBREREN, 5.0 g REBEMZ B 7,2 cm
T JCK R ER AN, JE T 10 mL 1E C e UKL Z A,
TRKHe 40 SR BOR L 2 22 A, 2R )5 100

mLV(ECKE): V(LERLER) =411 Wik, Vel
WG U R T e i 75 AN TP (40 °C ) M4 i
TN EZRZE 1 mL, H 0.45 pm (3338 8813
UE LTS — A ST

1.4 @EEG 204 GC- NCI-MS - SIM
2 O35 HE Rix — 50(30 m X @0. 25 mm X 0. 25
um) , 23S He, & 1.6 mL/min, 7L 10:1,
PEREIT 2280 C , R : 100 C ~ 15 C /min~200 C
(0.1 min) ~5 C /min—265 C ~25 C /min— 300
T (6.0 min), PEFER: 1 L. LB 7 3 NCI, ]
S :CHy, B TR A2 200 C, 82 HHEEE 230
T, Foill #5348 45 7 =20, AHXHE - 0.2 kV, F 9 H] B < 0.
2 s, BRI e B 4 (SIMD) , B84~ 4 Bt
RS R 6 AN B, BB A B 1~ 6 Nk
2 AR ZTERE 1 N ERE T 2 NEEE T

2 FHRRITIE

2.1 $HEBRFRERE  FREE PR 2 iR
1R RABERNEAR T 2 AN 1T, S8 R A% B [
RRAE B AR 288 o o, B 2 B T i e A M
BB, MARFE A S AR 2R U L O B B ) 227 )N
10 s, [FB —FH WS H BT F R /N 30% 8], 7]
X AHE A PN ARAIE. S BT AR 245 A £ B8 Bt 8] 4041
B E] GE R T SHE T IR 1, S50, ik
FE BYERE B TR A Z AR AR T3

1 UWHRANEEEFNSEST

Tab. 1 The quantitative ions and reference ions of 14 pesticides

L ST E e SHETF
AN LB B] /min ] /amin ERET 1 I
a— BHC 8.89 5.0~12.5 71 35 255
y—BHC 9.87 5.0~12.5 35 71 255
B—BHC 10.47 5.0~12.5 35 71 255
53— BHC 11.15 5.0~12.5 71 35 255
TG 11.55 5.0~12.5 266 264 268
=] 12.28 5.0~12.5 127 166 129
P,P-DDE 14.96 12.5~16.0 35 37 34
Pl i 16.55 16.0~19.0 289 291 290
P,P—DDD 16.77 16.0~19.0 35 37 71
O,P-DDT 16.90 16.0~19.0 35 37 71
P,P-DDT 17.84 16.0~19.0 35 37 71
5% TR 19.69 19.0~22.5 141 142 143
FUK AR 24.84,25.25 22.5~26.0 211 213 212
TRRA R 26.84 26.0~27.0 79 137 297
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TRREAAR (A RBAR)

530 %

2.2 SMEB.GRERZAREXRBESHAIEN
RIRKHR 8 1.2 H AR R R R IR A b
HERW, 7 1. 4 3555, R GC — NCIL - MS
—SIM Yy MC I, 7E 1~50 pg/L LAEIE RN, brif
i 2R 7 A A O R AL 2, bt i 2 5 A op
Y ko £ 1 ] v S TR, o SRR 21

D35 0 B TGRS HE BR e BURE i 5. 0 g, 8 A9 1A
H.1.0 mL, PEAERE . 1.0 pl, S/NZ=3, M3 X 7%
g AT AR 1 28 11 R 20, 14 AR 25 1) B
A HHBR L35 2. 14 FEA AR 245 R HEVA TR MC
FILIE 1 AT R 25 (R TP N 0. 8 me/kg AR

PR PRE TR MC EILIE 2, WE 1.2 /LR
75 GC— NCI— MS — SIM Hi#ti 2T, il ke 5L
R TP S AR /N, R E M B AT P T
Puhe 1.

2.3 FMEKEREBEE A5 ROK
BRI BN 0.8,2 mg/kg [ 14 Fhae 2y,
213 WA T G, RS B R v
AKEEATINE S WK, B BT W B AP — A T
IIAR , BEHERE S A— 25 B, NSRS RE S s [l
WCPATINAE 5 RS- 2E A 2 B AREAR KR 5 1Y
R o g 2 32 7R, % T [ S0 o3 NS 86 B 445 1 . 3%
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Fig. 1 The TIC of mixed standard solution of 14 pesticides
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Fig.2 The TIC of blank flour extract spiked with 0.8 mg/kg standards
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Tab.2 The regression equation , correlation coefficient and the limit of detection of the method
K PRl £ 7 % P AR B /(pg kg ™)
a— BHC Y =44040p-1168.1 0.999 2 0.02
v—BHC Y=57780p—-1532.5 0.9992 0.04
8—BHC Y =4385.60+t2419.9 0.9997 0.02
o—BHC Y =57734p+1039.6 0.999 1 0.01
FEN:RE) Y =152 019p + 69 847 0.999 4 0.02
= I Y =126 125p+ 56 082 0.9999 0.01
P,P—-DDE Y =53143p +6568.4 0.9999 0.012
S Y =205 7760 + 64 422 0.999 6 0.015
P,P—-DDD Y =35815p +23 849 0.999 4 0.04
O,P-DDT Y =24574p+8580.6 0.9990 0.02
P,P-DDT Y=21072p+4990.2 0.999 3 0.04
5 3 iR Y =84265p +27 385 0.999 4 0.022
TR AR Y =85491p+8 767 0.999 7 0.044
TR A e Y =4385.6p+2419.9 0.999 7 0.18
®3 AENBNEKRERNEEE
Tab. 3 The recovery and precision of method
N S ] %
E iy Vie=ezided [l i/ SRR OSBRI Ele AR5 BB
/(mg-kg™ ") % % /(mg kg™ ") % %
0.8 102.2 3.25 0.8 109.6 0.67
a—BHC
91.5 4.56 88.1 1.98
.8 93.6 5.96 .8 89.4 5.21
v—BHC
100.4 2.87 101.2 6.42
. .8 95.4 4.31 0.8 89.5 3.69
8- BHC
109.7 3.93 2 108.4 5.65
.8 103.4 3.56 0.8 108.6 4.78
o—BHC
91.6 4.21 2 87.1 5.13
.8 87.4 8.96 0.8 77.5 7.84
[ENh)
94.1 7.47 2 85.9 8.46
.8 89.4 7.82 0.8 88.7 8.13
= AR
97.6 7.69 2 75.4 7.95
.8 92.1 4.59 0.8 91.2 6.45
P,P—-DDE
100.6 3.04 2 104.3 5.89

(L1 3%)



618 =R (B ARBRERR) %30 %
(£:3% 3)
K /S ] oy
%4 W N0 o e [m] i / AR Z R/ NI )E [l iR / RS RE
/(mg-kg™ ') % % /(mg kg™ 1) % %
0.8 87.3 8.93 0.8 75.2 8.79
| ué% =3
RLB 87.5 9.87 2 86.3 7.96
8 88. 6.32 0.8 100. 4 6.56
P,P—DDD
101. 4 5.83 2 81.4 5.62
8 82. 4.36 0.8 108.3 3.64
O,P-DDT
101.9 5.91 2 90.4 4.17
8 83.5 5.43 0.8 101.3 4.91
P,P-DDT
109.2 6.58 2 95.8 3.65
A 8 94. 7.43 0.8 81.9 6.32
FH 5 2 g
87.2 6.54 2 80.9 5.47
0.8 9.3 8.94 0.8 81.2 6.52
=R 1=
WA 89.1 8.46 2 94.7 7.61
8 78. 8.22 0.8 82.6 9.84
RSB
R 75.6 9.83 2 80.4 9.25

ZE R SN ENRCRAE 75.2% —109.7% 2
] , A8 S 2R BHR/NT 10 % , 58 43 1L AR 25 5% B8 S
K .
24 RAHENEER HEHHLHEIWELT 25
K FREDK HIAF 3 SRR ARSI T ek
A 45 T L 4, HoAR ARG B R K H

R4 BREWNERR

Tab.4 The detection result of grain P47 : pg/kg
R TR PR S ENERS THI 3
5—BHC N.D N.D N.D
ENER 0.83 0.52 0.36
= W i 1.84 1.26 4.54
A 0.97 0.74 2.87
N. D: KAt
3 & it

A GC—NCI—MS - SIM HI T A 14
Fhoe 245 5% B8 1 43 B, SE 5 R B, R GC — NCI —
MS 43 BB fp o i R i v B AR, e

T W R AR H PR R e PR At T AL RE )
857 T3 AT BSRAU S Rl T i i bk
I T IAR 255K B, JRAR 25k B O A A JRE T4
UFrJik .
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Multiresidue determination in grain by gas chromatography-negative

chemical ionization-mass spectrometry

LUO Fa-mei'*?, ZHOU Jin-yu', ZHANG Cheng-cong®, MA Li-li!*2,
WU Xiao-bo', QU Tian-yao', ZHU Xiao-jiang', YANG hong'
(1. Agrichemical Examination Section of Yunnan, Kunming 650034, China;

2. Yunnan University, Kunming 650091, China)

Abstract: A simultaneous determination of 14 pesticides (9 organochlorines,3 pyrethroid and 2 organoni-
trogen) in grain was developed. Pesticides were extracted from sample with 1:1 hexane — acetone in an ultra-
sonic bath and were purified on a Florisil column, then were determined by gas chromatography with negative
chemical ionization mass spectrometer, using ion monitoring mode. The method was accurate , covenient, sensi-
tive and selective. The detection limit of the method was 0.01—0. 18 pg/kg, the average recoveries ranged
from 75.2% to 109.7% , while the relative standard deviations were less then 10% . The analytical method
was successfully applied to determine pesticides in several grain samples.

Key words: negative chemical ionization; grain; pesticides residue
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