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Abstract: The paper analyzed the pesticide residues and heavy metal pollution in vegetables of xibei village in hengshishui town, Yingde

city. The gas chromatograph (GC)-flame photometric det: ) was adopted to determine the 20 organophosphorus pesticide residues

of 24 vegetable samples, , including methamidophos e, terbufos, parathion-methyl, fenitrothion, isofenphos-methyl, Profenofos,
Phosalone, dichlorvos, acephate, sulfotep; omethoate, dimethoate, cﬁ'lorpyrifos, malathion, paraoxon, isocarbophos, methidathion triazophos and
phosmet. 12 pesticide residues , including a-BHC(benzene hexachloride), f-BHC, y-BHC, §-BHC, chlorothalonil, traidimefon, fenpropathrin,
Pyridaben, cypermethrin, ‘fenvalerate, .deltamethrin and fipronil, were determined by gas chromatograph (GC)-electron capture

detector(GC-ECD) In addition,.theé plumbum content was detected by atomic absorption- graphite furnace and the content of arsenic and

mercury was detected by atomi escence spectrophotometry . The detection results showed that none of the aforementioned 32 pesticides

and 3 heavy metals were detected in vegetable samples. These results could provide a theoretical basis for the position of ~ vegetables quality of

xibei villag heﬂ'nishui town, Yingde city.
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12,11 SRS %

ZIBFRHE NY/T 761-2008 45 13553431,
1.2.1.2 SRR S e il 2

ARG PRI HE 3 R, PR P Sk P
HE 1.0 mg/L\ L H SRS 1.0 mg/LA VRIS

1.0 mg/L. HR&RET.0mg/Ls BHEERE 1.0 mg/L. 4 TR

1 1.0 mg/L« FHIERIRIIE 1.0 mg/Ls A AT 1.0 mg/L.

FHEL A0 1.0 mg/Ls. PRV 1.0 mg/L ARAH#E 2.0
/DR A AR -

12,13 A€ (BE FPD Al ES ) A &1

1A - ent DB-1701 EAIEH: (30 mx0.25
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8°C /min AR THR 2 240 'C ({84 12 min); FEFEN
220 Cs MMIERESE: 250 C; #HA: &R, 4
J>99.999%, i N 3.0 mL/min; A S: S/, 4iF
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1 pLo
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%516 2.0 mg/L . FUKAGHE 1.0 mg/L BE 4508 1.0 mg/L-
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1 pL,
123 RFBEM-B ZIp ik M2 355 o 0945
1.2.3.1 A ia i hi &
VR85, RS 0.5 g, B IRIUA

CATEIRREN, IOASER 5 mL, HEAE 2 mL, i

i, ENR, REIE, BRI AT
fitt. WiETEAE, TEXENITFI G, iR+
140 CHERRZ 1.0 mL Af7, JHE=ER. FHAKEGEE

&, Vel AHT 25 mL &=, H S%iHRMERE 2 Z
B, $250, RUOAHSHRS AR . RISl 2 s
1232 XS] &

b s U R A OE B, ) S% AR B A%
WA 04 54 104 20 40, 80 ng/mL [KIkRHE EHZR V2 .
1233 JE-FIR-A S e 2414

W5E & IR — S E IR s 7, A TAE
20, IR 1 Fon. AsspHRfET, WiEk 2 s,

R 1 AR FRBCE A TR | 4
Table 1 Working condition of graphite furnace atomic absorption spectrometer
¥ /mm *T A /mA HREESE B /nm il EN o f TN HHF/UL
283.3 10.0 0.5 %2 34 .10
*2 ARIPARERF
Table 2 Temperature program of graphite furnace
i1p2d B/ C FHiR B 18] /s PRFFT1ElS L/min)
T 100 10 30 y
B 400 150 20 0.2
JRTA 1700 0 3 0
bl 2500 0 3 0.2
124 RFFEMEN R FHE P o) AR
1241 AR 25 800 F )
W123.1, FADKSREAR, PEIHT 25 mL ¢ I T
B, IABIR-Ve(5%)10 mL, Fi 5%ihekipas S or 3 £ 3
ZIBE, 150, RS R I A A 2 5 Zoaor wlEoE d
1242 SRS > 200l “ ﬂ l A
25w A L RN B VA YOS &, I \
Ve(5%)10 mL, i 5% BT B E A 0. o : n P—

30, 40. 50 ng/mL FIRHBRVEE 2R 1AV AR EE N 04 1L

2. 4. 6. 8. 10 ng/ml FRFRUE LA .

1243 o6k
JUER: T, K A

; BIE: 7K; JGHUAEIE
: 8§ mm; FHAME

999%): 400 mL/min; B S &
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METTE: beEh gk, o7 g,
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Fig.1 Standard chromatogram of 12 organophosphorus

pesticides
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Fig.2 Standard chromatogram of 8 organophosphorus
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NTF 15, BT AR, A b de 240 BT ) 3 I &,
W RS HAT SR

FE 1.2.1 SEBZRAE TS, i A SRS 20 R 0.1
uLy 0.5 pLy 1.0 pLy 1.5 pl F 2.0 pL bRiERAERE
NEREAC, oA, AUH GRS E 1 A 2,
PAUETIRURNALRR, IR BEREARAR, 2 brd 2 0F

BEAT RIS, 34T, DAbRiE th 4 i IS s
e 3:1 tHE SRR PR, 455 R 3 fik 4. 25
RRW], X 20 FARZGFE—EVu N B RIFHI 2k
R, PUERBUNAE 09992 LLE, ik BRI
0.01~0.02 mg/kg 2 If].

72 3 IR 12 FEH K ZS GC-FPD 42753k
Table 3 Detection of 12 organophosphorus pesticides by GC-FPD

R HR & B 14)/min Koy A2 KR FZHIR # i PR /(mg/kg) ZMFEE (mg/L)
HHE 3.992 Y=2947.5X+148.56 0.9995 0.01 0.1=2.0
BT e 8.301 Y=7293.7X+253.03 0.9992 0.01 0.1~2.0
TG YA 9.240 Y=5844.8X+308.11 0.9992 0.01 0.1=2.0
fARR 10.084 Y=3379X-44.059 0.9997 .02 0.2
R 11.606 Y=3078.9X+0.3579 0.9999 0. 1-2.0
I 12.553 Y=2225.4X+23.893 0.9993 ' ﬁ.m ) 1~2.0
LA 13.053 Y=2268X+23.594 0.9996 7ot /S 0.1~2.0
X AR 13.561 Y=2788.8X+30.224 0.9997 0.01 0.1~2.0
I 14.017 Y=2788.4X+29.365 0:9997 0.01 0.1~2.0
F A1k 14.883 Y=1087.6X+8.6239 £ 0.9998 0.02 0.2~4.0
= B 17.520 Y=2462.2X+8.0451 0.9994 \ 0.01 0.1~2.0
T A 20.072 Y=2621.3X+12.256 2.40.9997 0.01 0.1~2.0
< 4 Y 8 T A EEK 2 6C-FRD 154
Table 4 Detection of 8 organophosphorus pesticides by GC-FPD
Rh #R %G i 8] /min HEFHIR # R /(mg/kg) KMFLE/(mg/L)
W Ak 5.226 0.9998 0.01 0.1~2.0
T4 9.106 1.0000 0.01 0.1~2.0
4T R 9.992 0.9999 0.01 0.1~2.0
W s A 10.164 Y=2751X+25.808 0.9999 0.01 0.1~2.0
F BT 12,635 Y=2803.2X-61.984 0.9996 0.01 0.1~2.0
W R A 13718 < Y=2582.3X+55.101 0.9997 0.01 0.1~2.0
P 14.943 Y=2147.8X-29.061 0.9998 0.01 0.1~2.0
1R B . 215 Y=1745.8X+4.325 1.0000 0.02 0.2~4.0
2.12 HEMTLER ZIEARAE NY/T 761-2008 55 1 353 X FEGEAT T
ol | REEE. fE 12,0 SERAMET, TR 1.0 uL R
300 - TENEIBAch, JosRIEmA, ~UHEREE DA 3. 25
700 - TR 20 FhR 2535/ N S H R PR, YRKEH .
< 600}
g S0t 22 SAieiE (B ECD M%) &t
400
00| WAERAE. BB B AR B LR L AT
P e 221 AREGE. FERI B
min TE1.2.2 SEERAAES, B E SRR 27X 0.1

3 BAEHBMRALEGIEE
Fig.3 Chromatogram of organophosphorus pesticides in

marrows
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Fig.4 Standard chromatogram of BHC
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Table 5 Detection of BHC.by GC-ECD
Kb R4 B 1) /min %ok A2 A F IR # IR (mglke) 4,456 8 (mg/L)
0-7N NN 6.374 Y=2145.7X-104.9 Y.9997 0.004 0.4~8.0
f-7No% 6.705 Y=505.8X-7.9645 19999 0.004 0.4~8.0
P-INININ 6.961 Y=304.3X-8.7955 1.0000 0.004 0.4~8.0
0-7N NN 7.137 Y=1007.8X+33.697 0.9997 0.004 0.4~8.0
Fo EIm8 ﬂliﬁ HE. BIBRARFEEIEKZ GC-ECD 4N F5E
Table 6 Detection of 8 organo i yrethrum pyrethrum pesticide by GC-ECD
R #% % At i) /min i i?ﬁ{ "R EH/R? # i PR /(mg/kg) LAESE E) /(mg/L)
ERE 7479 Y—37900X+M49 / 0.9997 0.01 0.1~2.0
= 9.356 Y=15909X-9.2244 0.9999 0.01 0.1~2.0
AR 10.069 Y=40646X-47.055 1.0000 0.01 0.1~2.0
L B 13.419.. < Y=10838X+5.8484 1.0000 0.01 0.1~2.0
vk Sk 14.97 Y=3029.9X+4.1326 0.9996 0.01 0.1~2.0
AR FE-1 15.757
RAAH Be- 15:852 Y=6049.6X+18.583 1.0000 0.02 0.2~4.0
AR 15.928
22; 2::; 1222 Y=9925.5X-151.03 0.9997 0.01 0.1~2.0
25 HBs-1 17.233
65 D 17.501 Y=9927.5X-170.95 0.9997 0.01 0.1~2.0
222 HmmEgR E

SRR NY/T 761-2008 25 2 #850 S A gk 47 15
MhFER, AE1.2.2 SERZEAE T, TR 1.0 pL A E R P T8 SRS FR VA TN , DA B R
TENERECR, ORI, 4553 12 P 2555/ N5 AR, WRBEAME AR EARHE LR, ZRPERNA TR
Horpkr iR, PR, AR R 6. N Y=0.00427X+0.0115, FHICRECN 0.9982. 4K

76 0~80 ng/mL i 52 B A ROZR e 6 2. o ATt
=20 ]’] 4+
23 RFOUEEREMRBRRTOBER v o0 we, 18 3 e B AR FRAERE, 1150
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Fig.6 Chromatogram of organochlorine and pyrethrum
pyrethrum pesticide in marrows
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FEN Y=132.3.82X+13.3821, HIKAZH N 0.9997; Kk
LGRS Y=302.5228X+28.4035, K RELN
[4]

0.9995, HHVEELE 0~50 ng/mL. KU ELE 0~10 ng/m
T N B RIFIMAMC R EENE G2 a)
20 X, HE 3 S EME AR AE W 2, TR
9 0.01 mg/kg, FRAKLH FRM.0:002 mg/kg.

Fo B 78 S AR LR R VAROEHA T, 1 SRR
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Ho /
3 Zig

K wﬂﬁﬁﬁﬁ%¢32 REFRE AT
W, THER AE0.00440.02 mg/kg 2 IA], £kt

AR, ROAE0.9982 LA . R Sy [6]
TE G A, AR N 0.03 mg/kg, M
SRR, R 0.9992. JRT5¢ 7 GBI E i

SER R, RORA R, B PR A 0.01 mg/ke,
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