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Screening of Genotypes with Low Pesticide Residue in Leafy Vegetables
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Abstract: The residues of chlorpyrifos and fenvalerate were determined by GC(Gas Chromatograph )with NPD or ECD detector. The dynamics

of chlorpyrifos residue in spinach, chlorpyrifos and fenvalerate residues in pakchoi were investigated in this experiment. The results indicated

that the chlorpyrifos residue in spinach, and the residues of chlorpyrifos and fenvalerate in pakchoi were obviously different among genotypes.

In the same genotype of pakchoi, the time of chlorpyrifos and fenvalerate residues accorded with MRL (maximum residue limits )of leafy veg—
etables stipulated in “GB 2763—2005 maximum residue limits for pesticides in food” was evidently diverse, the time of chlorpyrifos MRL was
longer than that of fenvalerate. As a result, more time of pesticide residue and pesticide variety of low MRL were in the first place considered
in the way of selecting genotypes with low pesticide residue. The varieties sp0723 and Kaer of spinach, and Aikangqing, Wuxi605 and Qingx—

uan No.3 of pakchoi belong to the genotypes with low pesticide residues, applying these varieties to farming will be helpful for improving secu—
rity level of leafy vegetables.
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A7k 1R TR, BUE TR B O 32 2R
PR “HAREE R YRR

BRRYBR B R BETHER P RAERE
NS SRR, MPIRESEPS T 25007
KZERM . FEERMAE AR PR E S,
BRI FHEZET AR A AR, R 2R B &
MR Rt AR, EESEEr=d, BTG R
AR, A AESE P I BR A B S AR = 70,
FEBRHARIE AT , RS B R  F I e
BBTEEE TR B AERRER, R4 =
o AR ZG B N e 005 BT IR 2 2 1, oA 4R
AR I, FEEE b N L BEHEAS RIFP2 A 2R U
FAREH, BNP AR AR BHER K, ERKR 4
F R A o, S A TR A0 3G R MR A e e, T i o
WA EE BTN 2R A 518 5 % AT R) R L0 T 2R 7 B I
AR, 25558 7d sEEAIIAS HER RS, A5
TR ELEDNARE AR A PLBER Y
FEARAE T ROVERT , BH B RIS T 3R R 24 5% = A
2 ERAIATREES, TERXEGT R, W 4 5
S4 ST A At B R A SR SRR 2 A JEE AT Y
R fCR LR R e P AR T 48 h 43l 42.9%
1 68.04% , MABLT NG RSN F R
R, WA R SRR R &
TR 0.03%~0.09%fiF BR Bl RE 7B AL PR3 e 3
BN RO FR EE B, e U RS SE 1.5~2.2 d, 24 h]
PRHAZESE 3.9~5.5 d, RGBS W LR
XNAZE HE TSR R AR R BEE S
BB 2558 B 2 U B A RERAE A, e £ 45
I TEE i 200~600 mg- L =5 SRERET A R , T A 20 %

R SR RO FEAE AR RS A MR R 25 3R B
&, HALL 600 mg- L ) BRER PRV WO SR FP A L
BEAR 2 AR IR AT , BT T0% L) 1 153
FEVIBETL R, DA TR A T 3 R BRI
HHRER Y, WA PR 25 BARME, TR 16 b F
HUR R TAE IR, WP R AR 25 5% B B A 4h,
B B DB ERNP R Z R VA EE W JUL
HEEAR TR A 2, HEIR TR 5% E
DR 10 5 16 ) P et LRI o AR DA 2R S P Y
% 3% (Spinacia oleracea L.) F1 A 45 Bk H 3Z (Brassica
campestris L. ssp. Chinensis Makino var. communis Tsen
et Lee) JNiRbr, BF5T T BEFEMAEIGHR A% B 5h
T, UHIRR R B R EE R B2 5

1 #RE5FE

1.1 ##hiE
111 REEREFMHE

2007 4E 3 A 10 H¥; 24 DA E R AR LEBR
H3E A (R DRETER 5 i RFHB Bt A 2R K
o R MAER B TR . W AL
& 1.57% , 33 N 146.3 mg-kg™, %% P,0s 183.0 mg -
kg, Bk K,0 230 mg-kg™, pH4.9, #45 666.7 m* Jifi A
AHUE 650 kg, B A HNE(FR43E& & 45% )50 kg, #iE 4
SEHB L, MR 3.5 mx1.2 m MBET, EREARA
Ho 4 A 5 BB, FTAREE R 30 emx15 cm, /M X
W 3.5 mx1.2m, TBH 3K,
1.1.2 JESEFvE

2007 4£ 3 A 12 B¥ 31 7R [R5 R B A 358
(3R 2)PHETE T B T ARBHGE be A 2R KA o ,

® 1 RERBRBHEER

Table 1 Varieties and origin of pakchoi

W5 o ARSI W5 ol R IR

1 HE H A B A i el bR o 13 hEH B K PR A FRA R
2 L HARILF Tt a4t 14 Hih 605 B K PR A FRA R
3 KRS 5 HAs 15 VU A8 IR LLK B A BR A F
4 SR H A RIRIF I R Soit: 16 L B R FFNL A FRA
5 KA W3R HA, % & EbRF A RA RS 3 17 T —5 LA ARA R
6 15 H A RIRIF I R Soit: 18 T4 605 Todh a4 IR %A BRAF]
7 bodi ey BIRL K PRI A PR 7 19 HAEH M3 MR ETT FF AR RS BT
8 554 5 EREE A FRA R 20 HEHFWME HEHFEMIARAF
9 163 FH G ERFEARAR 21 HiE15 B

10 02-88 5 ERFEERAR 22 HiE2 5 Ak

11 FHMF IR K AL A FRA ] 23 HiE3 5 Ak

12 L IR K AL A FRA ] 24 Hik45 Ak




F29BH 2 M

& O H B OB % %

Eicd

241

R 2 BT RFR

Table 2 Varieties and origin of spinach

5 D A FRIR 5 Y R

1 RE FHEEXFFHRAF 17 sp0722 SEIERF AR FAH
2 Wi FHEEXFFHRAF 18 sp0723 SEIERF AR FAH
3 B FHEEXFFHRAF 19 sp0726 SEIERF AR FAH
4 oo BB EXFFAHRA A 20 SRR FIAETERFFHRRAFR
5 FE BB EXFFAHRA A 21 FIR FIAETERFFHRRAFR
6 A=A BB EXFFAHRA A 22 Plg= FIAETERFFHRRAFR
7 vEd FLSEIERMFABRAR 23 B FISBIEAFFAERRAF
8 sp0703 SEIRIRTT 2 F AR 24 ZIER FISBIEAFFAERRAF
9 sp0704 SEIEAT 2R FAH 25 Rk B FISBIEAFFAERRAF
10 sp0705 SEIEATT 2R FAH] 26 T FIAETERFFHRRAFR
11 sp0710 SRR 2R FAH 27 HHE M F Hi D

12 sp0712 SRR 2R FAH 28 FRut M1 Hi D

13 sp0718 SEIEAT 2R FAH 29 At M2 7 s Fh

14 sp0719 IR 2R FA 30 NI 5 S Fh

15 sp0720 SEIEATT 2R FAH] 31 & M i

16 sp0721 SEIEATT 2 FAH]

R 1ANK, GRERER 4 17, B R 3 BE, BIE
530, WIR T EEE PR 1.57%, B34 N 146.3 mg-kg™,
A % P,0s 183.0 mg -kg™, #H AL K,0 230 mg -kg™!,
pH4.9, 14 666.7 m* Jiti A HLAE 650 kg, B A HE(FF
3 45%)50 kg, USSR RERE R HE, MU 3.5
mx1.2 m FBET, SRR . 3 A 28 B3 1 i
H,4 A 8 HEW ,FTHRIEA 30 emx15 em,
1.2 AR

BESCIE ,40% 31 , 4 BB 43 (Chlorpyrifos ) 1k
/WA 0,0-22H7-0-(3,5,6- =G -2-NMLrEHE)
TRACBERRREE . 255405 1520050618, B Fr ik T
B RRAF A=,

FIXHEBE ,20% 7.3 (Fenvalerate ) , & 25 & it 5
PD 85154, 1 a2 A R A FIAE =,
1.3 HERRENEE

4 24 BXPAZEER FE H SO EE L (1000
£ FIFEEER (750 1) o BRERFAZ IR A RIRIE,
AR Z RS 3d(4 A27 H).5d(4 A 29 H).7d
(5H1H).14 d(5 A 8 H).21d(5 A 15 H) U, &
/NXBEHLER 5 MRAE RS, J R TSRS K 4R 5 RRE
ST BIRE TR B R BB O SR 2 A A2 5R B A

5 H 9 H X 3En a0 wE SRR (1 000 £5 ), BL
FER 2 SR A RAED: TEBHFAR 25558 3 d(5 A 12
H).5d(5H 14 H).7d(5 A 16 H).14d(5 A 23
H).21d(5 A 30 BB, B/NX FEHLEL 5 BEAE AR

i, FEHATIRS o W GRT IREG S BIE T B AR BB P
OSER E HFATARZ 5% B A
1.4 REGZEBHKN

TR AGEBR OISR TP B SL A G 3R A Sk
i FEURBE BR R B A R AR g, SRASMR
(VTR ) B Bk e &, DR BR B I R 1k o
1.4.1 BRFLIGE%R BA Aor U]

AR GB/T 5009.145—2003 (FEYHEE &AL
RS 2L IR R IR 24 Rk R I e ), BLiAkat
BT,

FEmBETH: BORATF 1000 g JERHALEERE
SRS, BT A TS A R R E
Yy, RN AR AT ENS  BOW A 23 i FL VIR, 384)
TRATHNE I T AR08 , i RAR DA 25 o

FAHF RPHEFFRI 10.0 g FE RS KL
B 20 mL ZJER #5192 min f5 FIIRARIS I8 , VB
WEFHA 3 g EAMBBELOE D, HHEED 5 min,
i FHE. NBEOE TR 4 mL _EFRBEFERR
XL 80 C/KIBARKRZET , AN ERHER E 2 2.0 mL, 13
0.45 pm SRR, B A B shbAEge e St , A7l

AN ER 4444 : Varian GC 3800 S AHEAIE{L(NPD) ;
FEOREE 230 °C, Kl #5162 300 C; B A FELEN,
(99.999% ), {B i 2 mL-min™; 154 5 HP-5(30 mx
0.53 mmx 0.25 wm) A EEL0HE, F2 7 FHEN E , 80 C
% 2 min, ) 15 °C-min™ FHEZE 230 CHEEF 2 min,
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1.4.2 FBEBEGE B A

AR GB/T 5009.146—2003 (VMR G HA L
SRR R 3G FaR 2 2 5% B8 i e )™, LA 2
.

FEBETALTR  BBUR/DTF 1000 g AEEER SR
BT EH s TS g A R EE Y, R
LR BRI, RS A B SN T 2884
B, Tl AR DA A o

FHHFRPUERRFRIN 25.0 g FER A SIS,
B 50 mL Z &R 3513 2 min J5 B4R 8, 8K
KRR 6 g FALPIRE.LE T, FHE.C 5 min,
MBS EHIREL 10 mL_EIFBBAER WAL L 80 CIK
BWAEARZET, IECHES 2 mL, ¥ 2 mL 1ECLeis i
FIAE ST Florisil FEIAHZEEAE(L g), A 15 mL INE+1E
CBE(1+49)45 3 IRPEES LB 1 Florisil A%, B2 A Bk
R TR L 55 CKIBRRET, FIECHHER
FEZS 5.0 mL, B A H SRS FE A, FR

AL BE &5t - Varian GC 3800 SAHA I (ECD) ; #F
FE R B 230 °C, Kl #8318 & 300 °C, #:iE 250 C4
F 20 min; 2SN 4E N,(99.999% ), Hi # 6.0 mL -
min™; A iEH: A HP-1(30 mx0.88 mmx0.53 pum),

2 ER5H5H

21 HESTEERBENERARER

RIMGREY, FERZEE 3 d BURKI, 31
NEEBF A 25 N RF B E BT 1.5
mg kg™, i B9k sp0720.5p0726 . 75 & B - F FfiZe
R M2 5 AR SR H B /N T 1 mg-kg™,
T AR B M &3 2.061 mg-kg™s

25555 7 d BURERIN , sp0719.,sp0723 , ToH . Z&
ARt M2 FFE - M 5 AN G R SR BN T
0.5 mg-kgs HFIE 14 d BUEAD, A sp0703,
sp0723 FIR/R 3 AR Fp AR BN T 0.1 mg-kg, 3K
Fl| GB 2763—2005 #LXE A - 255 3% Hh 8 50 MR K%
BB <0.1 mg-kg™ (GB 2763—2005 £ /% R 255
KIRHBRE ), B2 21 d BUEGIN , T A X580 31
ARl B SRR B B A F GB 2763—2005 HLE
AR T2 55 3 R BT AR KB P PR A o
22 AERAXSHEUABENEFNRESR

MF 4 ATUE H  FEBHRR G55 3 d BUREKS:
W, REEERAE PRSI TR B B R RS R R R 22
SRR, TERIEAY 24 MR BIF  UAE T H A H
SEREESE IR B Bl fmr , 203k 342 1 3.13 mg-kg™;

R OEKERATEREEXBENER LR (ng-kg)
Table 3 Difference of chlorpyrifos residue in spinach genotypes

(mg-kg™)

PR 3d 5d 7d 14 d 21d
RE 2.061 1130 0994 0366  0.054
W 1.386 1.109 1.082 0353  0.064

W, 1.810 1244 0586 0211 0.067
o3 1308  0.765 0613 0212  0.029
-3 3 1270 0887 0559 0223 0019
k= 1.640 0887 0792 0318  0.038
LoES 0.852 0794 0545 0130  0.051

sp0703 1.961 1.037 0544  0.094  0.063
sp0704 1.083 0989 0735 0298  0.048

sp0705 1217 0898 0670  0.301 0.041

sp0710 1424 0914 058 0133  0.049
sp0712 1.185 0940 0679 0224  0.025
sp0718 1.127 1.049 0636 0335  0.047
sp0719 1.007  0.898  0.441 0.137  0.030
sp0720 0914 0824 0571 0223  0.036

sp0721 1179 0979 0543  0.171 0.049

sp0722 1217 0852 0609 0207  0.039
sp0723 1.127 0938 0441 0.078  0.044
sp0726 0940 0912 0921 0.450  0.032

SNIE 1492 0954 0793 048  0.028
/R 1208  0.931 0522 0090  0.057
Sl 1754 0917 0550 0150  0.060

B 1.048 0817 0799 0468  0.045

ZIER 1.109 0847 0669 0317  0.032

Rk 1442 0928 0542 0262 0022
T 1169  0.866 0454 0156  0.022

FEREMF 0.854 0.629 0.587 0.364 0.028
FALRM M1 1.395 1.012 0.893 0.162 0.034
FRRM M2 0972 0.873 0.474 0.124 0.038

Rt F 1.559 0.777 0.526 0.207 0.047
& M 1.220 0.633 0.402 0.208 0.031

T R . BYLHE NEEsRE ENTE 1 mg-kg DL
T;163. A hEL FFEEEWE . FE 1 5.9
M R EEFCIR B B A, 76 1~1.3 mg kg™ ZJAl,
BEE W2y 5 B R R HERS , A EEER E SR TP R SRR
% BRI 08/ BB S5 5 14 d BURRRIN , R ELATS
MR —5 M B (G5 R F T 2 BRIk
F IS5 8 N FE [F AU ) F S 0 5k B B O i A
(GB 2763—2005 & i TR ZjF K5k B R E ) I Al
ISR BR SR B SR K FR B PR (< 0.1 mg-kg™)Fh,
HAFLRRIAER B BEME T IbaE 35 2, R T Lk
8 MEFPAL, HAMMFIEBIREMES 14d 8 H
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S LR AR AARFERE( <001 mg-kg™), BT A
h Rl R ST B AR AR o B2 /R 5 21 d
BUREASN ,  BRAETEANERTE RS5O 0.1 mg:
kg™ Sb, HAR dh R Y5 B B m (K T X —in v, R
LA

B ANEERR AN R 2 ), BB
Ja 14 d BT 2 4a, NER) 24 TEE TR ZE
RSB LBAKE ETLE T 605 FIFHLE 3 S/
ISR B R — B, RIRESMRE RN
B A HAEARILSEHE

R4 FERFREFR P HEREZBENER LB (ng-kg")
Table 4 Difference of chlorpyrifos residue in pakchoi genotypes

(mg-kg™)

R FR 3d 5d 7d 14d 21d
HE 3.42 175 0.97 0.06 0.02
=% 1.63 0.98 0.63 0.10 0.06
RSB 2.09 173 0.60 0.05 0.03
SHWF 2.13 139 0.60 0.09 0.03
KA sk 2.11 0.99 0.97 0.45 0.06
#asE 1.59 0.96 0.77 0.15 0.10
ey 2.17 1.13 0.92 0.05 0.03
75 2,51 1.28 1.15 0.12 0.10
163 1.00 0.79 0.69 0.07 0.06
02-88 1.35 0.90 0.89 0.08 0.06
Biviin=e 1.29 1.06 0.86 0.13 0.02
EE 0.97 0.71 0.67 0.09 0.03
A 1.08 0.86 0.76 0.18 0.03
Hifh 605 1.39 0.96 0.90 0.06 0.05
7 H g 1.00 0.89 0.79 0.06 0.04
EZ R 0.86 0.79 0.51 0.05 0.01
M —2 1.44 132 0.74 0.10 0.02

45 605 1.33 0.89 0.40 0.05 0.04

SN 3.13 0.75 0.33 0.09 0.06
FEHFHME 1.13 0.63 0.47 0.09 0.08

HE1E 1.16 0.88 0.55 0.08 0.04
Hik28 2.52 1.23 0.53 0.24 0.05
HE3 e 1.60 0.63 0.49 0.05 0.03
HFik45 2.19 1.13 0.70 0.09 0.02

23 AEKAREXFEREENEERRER

5 HEEREY, BERRILEEEESE 3 d B,
BF Ha 55 P 605, B AHE MR EUL S B
5P B IL 2 mgokg KAE TN (163 14 A 18 |
HFEHERMEARARET | mg-kg's BIZ/E5E7d
6, AL 5 5 A B EE L 163,02-88 F5JH F 7Y
18 BHHE ML —5  HATME FFHERHMR.

FiE 15, Fik3 5 13 NPT ERR B
0.2~0.47 mg-kg™ Z [a] , BIEF(GB 2763—2005 &
AR 2 B K5k B R ) I AILRE B IR B S R
Pt KR BREL(<0.5 mg-kg™), FIA dnFh7E BT
IABREEE T d SRR R L 40 BIZ5R5 14 d K
W, B A T b R TR A B AR B BT < 0.5 mg-
kg ! R R ENER,

R 5 FEROKEERB P RULHEZEENERIL B (ng-kg™)
Table 5 Difference of fenvalerate residue in pakchoi genotypes

(mg-kg™)

SRR 3d 5d 7d 14 d 21d
EF 2.28 1.17 0.76 0.14 0.04
B 2.38 1.04 0.73 0.05 0.01

S5 5 1.25 0.62 0.36 0.05 0.01

eI 1.27 0.89 0.70 0.23 0.01

7K A g 1.32 1.15 0.54 0.12 0.03

a5t 1.60 0.66 0.20 0.05 0.01

SRIEE 1.81 0.54 0.24 0.05 0.01
LR 2.31 0.98 0.80 0.11 0.01
163 0.99 0.51 0.42 0.05 0.01
02-88 143 0.65 0.40 0.17 0.01
b ih=3 0.68 0.45 0.27 0.01 <0.01
=33 1.81 1.20 0.85 0.32 0.01
hEH 1.39 0.91 0.64 0.03 0.01
Fi i 605 2.31 1.31 0.97 0.16 0.01
pUPEK =] 0.84 0.57 0.25 0.03 0.01
B 1.22 0.51 0.34 0.06 <0.01
i —5 1.06 0.45 0.35 0.01 <0.01
To4% 605 1.12 0.64 0.59 0.01 <0.01

H A M3 234 0.98 043 0.16 0.01
HEFBME 0.82 0.35 0.27 0.04 0.01

FiE15 1.41 0.63 0.45 0.04 <0.01

FiE2 5 1.79 0.89 0.54 0.04 <0.01

FiE3 5 1.49 0.73 0.47 0.04 0.01

HFik4 5 1.32 0.74 0.66 0.09 0.01
3 &ig

3.1 ARMERIEFHLE RXFENREERE
EREER

TEREEER S , AN [R5 R BY A AR 25 5% B 22 )45
Ko WBHREIEMIEES 3 d BURRAG I, 42 F F1 H A
THER ) B FLI5% P B R 1A 3 mg-kg™ DAL, T B
IRYUTT RIBESLISR B B ITE 1 mg-ke™ LI (R 4)0 WY
TR EE 3 d K, e £ H A (5 Hik
605, H 2T {3 U 44 B 5 B B R ik 2 mg-kg™!
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LB, RN 163 WA 18  F FHFHMSEMNRE &
MET 1 mg-kg'(R5),

AT S B BURE RN 55— 3, sp0723 FI-R /R B B
PO P B — EEAR, AnEE 3 d ORI, AR B i
4354 1.127 F1 1.208 mg kg™ ZIZE 14 d BUEERI ,
sp0723 F1-R /R K 55 5E 14 5% B3 & 43 5 K 0.078 F
0.090 mg-kg'(F 3),i5%| T GB 2763—2005 #LiE /Y
W2 S B AT R K5k P PR i < 0.1 mg kg™, A
Jsp0723 FI-R/RJE TR 25 5% B i e R R Y, (B
BEAE BN, AR TFRESERNEAZS
7K
32 A—EEPHEE. FXHEHHREBELE
{GB 2763—2005 R RAZ K ZBRE)PHE
FMRERERARARERENFTENRBEFEEE
8

MIRIGZE SRR F |, B R R — A, FE AR
SURAGEE Y7 B & 353] GB 2763—2005"th # 5E 1Y
2 S AR 245 B Kk B PR 2 BT 22 () B ) A2 A B
Z5 . IR MF A E LS B 5 %<0.1 mg-kg™
RIPRETR 2L 21 d, T FU S BRE 2<0.5 mg-kg™ BIFR
HENFE S5 d,

33 EEBRRRAZBERRN, NEEEERY
KEMEK RAKRGEKBREM KA M

MARKE T, AEEEREAE PRI ME IS
BE 5% B ik 3 GB 2763—2005 HrALAE iy 2R BR 3K
RYGBERBERENFENNMAEAREZS &
B3k B B K 5K B RR = P 7 Y B TA] B R B TR
K, I EVEFRARAR 2 5% BE DR AL B, 1 73 AT B8
HRSEHZ BN E . ZJEEE 14 d BRI, Z 7%
M —5 N F P ER 85 e Bk 25
TR AN 8 AZE AL ) F5 FE 0% PR R i sl i
0.1 mg-kg™, XA B & L2 ; TEDLE . L1
H.163. 04 605 . F ik 1 5 . FHik 3 55 16 NN
T 5% B AR <0.1 mg kg™, FFE R AL etnifE. H
HhEESLE . T8 605 FIF Lk 3 SHFEAMRE & —
BB, FEEEX 3 A~ HFE D KE Itk E R
A B R BUAE AR 7= BRI

S0k
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