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Residue Dynamics of Acephate and Its Metabolite Methamidophos in Pakchoi
HONG Wen-ying, WU Yan—jun, WANG Dao-ze, XIE Guo—xiong, ZHOU Hang, HONG Kui-xian

(Hangzhou Plant Protection and Soil—fertilizer Station, Hangzhou 310020, China)
Abstract:In order to definitude environmental safety and establish safe application standard, residue dynamics and final residue of acephate
and its metabolite methamidophos were comparatively studied by the method of gas chromatography in open field and greenhouse vegetables.
Meanwhile a safe application method of the insecticide was developed to provide a guidline for application of acephate in field, and to refine
and update the residue data which was helpful to determine the harvest interval. The results showed that when the 30% acephate (EC) was
applied one time by the dilution with 1:1 000 and 1:500, the half-lives of acephate in pakchoi were 2.060~3.203 d, respectively. The half—
lives in greenhouse were longer than that in open field, which implied that acephate in greenhouse was more slowly degraded than that in
open field. Acephate could be metabolized to methamidophos in the process of degradation, and the residue of methamidophos resulted from
both degradation and metabolism. There was a distinct peak of methamidophos residue after several days of treatment. With the application of
acephate on pakchoi, there could be a high methamidophos residue risk, and there was a higher residue risk under greenhouse conditions and
higher concentration of the pesticide. It's suggested that it should be careful to apply acephate on leafy vegetables. The safe interval of a—
cephate should be extended to 21 days before harvest, and the quality of the products will meet the minimum requirement level(MRL) on
pakchoi of China. The application of acephate is not recommended under greenhouse conditions.
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Table 1 Physical and chemical properties of soils in

experimental plots

wsal wbuE (SEER g o
classifi- Organic matter/ yaroly Available P/ Available K/ pH
cation g kg nitrogen/ mg-kg™ mg-kg™

mg kg™
W+ 12.1 83.12 547 81.18 695
1.2 A%

¥ 30% 2, Tt P el 2L vl o500 4 BRI iR TR
R)E , F Ws-16 BT 4% (HfL E4 0.7 mm,
TAERE 5 300~400 kPa) 47 M- R WG 5%, 45 667 m? F
2 37.5 kg,
1.3 HEREI&IT
1.3.1 BRER G sh A

BB KRR PIF AL, F 201045 A 4 H
T AT IR, HEZ &4 B A e
.2 5 R 2 BB 1000 £%.500 £i%, HiZ5ik
B 13K, BRI, B 3 RER B E
S/NXERA K 20 m?, 730 FiEZhfE 1h #11.3.5,
7.10.14.17.21 d #% AR L #- A7k b5 E NY/T 788—
20044 24555 B IR B0 T ) SR TSR AE IR AL
132 B4R

TR M KM R R o A B, it 2 59 2 43 ) R
FEME R E 2 FE A AR R BIAR RS 1 000 £%.500

£ M2 UREL 1 IR, & 3 ANER , BN EE/NXHERA
298 20 m?, A FRiZhJa 7.14.21 d @ BECR 2558 8
TG T VXA A T SRR RO A 3
1.4 SHA=E
1.4.1 &% AR FAA Rk

2 [E Thermo TraceGC Ultra SAH G (H AIS-
3000 B3RS . KIEEERIIES Xcalibur 35T
YESG 1.4 JR) ;s AT /- HAs (T18, 18 E IKA 4] );
B sh¥k 48X (Biichi R205 7Y, B LA AR AR ) ;
P PR (KQ-50B Y, BRI A (AR A 7))o

R e . T P Rl v i (1 .000 mg-L7) 1 H
AN RSB ST . 0~4 CHRAG T RAF, 3%
TR

R ZE R AN o Bt (5 R AT
F 140 CHMATHE 4 h), LK,
1.4.2 ¥

PRI 25 g (R 3 0.01 g) B3 BERORE i TSI AT
h HEBWRINA SO0mL 2, ZEa ¥R FEES
FKAREL 2 min, #1198 , IR BRI RA 10 g ALGHY
HESM, BIZIYRY; , #E 30 min, 432/5H 10 mL
_EIEWAE 40 TR\ 17.5 kPa EaS TR 45T, AR
ZEXT, WIZREBEARAZE 5ol AT, R
5 S AIEIE
1.4.3 @Al 244

4354 Varian VF-1701 MS 3 (30 mx0.25 mmx
0.25 pm);; B N AR, 4iFE =99.999% , i # 1 mL-
min™ BRECHER, WK 90 mL-min™; YR AE R,
JiEE 115 mL-min™; FEIRRABRFFERE, 70 €1
min)—30.0 °C *min?—190 °C—10.0 °C *min?—210 °C
(1 min)—70.0 °C*min"—280 °C(4 min); #FHFEOIEE
230 °C, MR EE 150 °C, PRI EE 300 °C,

FEMWARAET , B ews . 2 P R O B B 1] 43 5l
>4 5.84 min 1 7.31 min,
1.4.4 FrufEfLk

AR ERFR AR 2] — R 5 B el . £t P emibn v
VAW, W FE 433 50,100,200,400,800.,1 600 g L
FRUETR , ESAH TGS T 40T, B 1 A SAEETEE
oS DABRRE MR B e Al b , AGr 0 0g T AR A A A A il
PRUEMIZR . TEMTE RN, Rk B SR AR 2 LA
K, LR EBE RS E TR «

y=21271x-573 120 (R=0.999 7)

H R R T AR

y=35 762x-487 189 (R=0.9999)
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1 mg-kg™, BNURIKEH3 WPATER, B R LB B SRR/ M B 5
142 Frif PR BEHERE , THEAIAR EIBCRAART X107 g, SRR & P T R RGBT R JHEieF) S (R A H

RT:0.00-13.00 5.84
- 5.31
10 000 000 §
8 000 000 |- 8.08
6 000 000 7.31
- 1.43
4000 000
C 0. 12 ’ e 357 466 478 6.10
2 000 000 (= 0% 1B Y e
O —
(a)PrHErE R (T
7.21
40 000 000F
30 000 000F
= r
g -
S 20000 000F
" 5.76 6.17
10 000 000F Al o I lw
L . X 4.67
I 1:.31 [ — 32‘_‘5 3.67 | Tt ,,9.;27 g_hZ:§3 8§_9 9.17
0
(b) SRR ]
1.42
3 000 000}
u 9.17
2000000F 133 237 397 456 576 621 134 8.6 i
1000 000
0‘51Iilxllllllll'luI|||I|Illlltllllilllll|l||!ilnlifl
0 1 2 3 4 5 6 7 8 9 10
Time/min
() ARz B A
B 1 ZBtFR B RN SHEGEE
Figure 1 Gas chromatography of acephate and metabolite methamidophos
R2 HFEFEMEKERIIEEE (n=3)
Table 2 Recovery and precision of method(n=3)
. FA B Methamidophos Tk B e Acephate
HFHFR BOIMAKE Fortification P _ P _
Matrix level/mg kg P EeER AR AR UENR 2 P AR AR AR UENR 2
Average of Recovery/% RSD/% Average of Recovery/% RSD/%
0.05 86.1 9.52 87.9 8.28
F13% Pakchoi 0.2 81.8 443 82.7 5.81

1 88.0 5.12 84.4 6.78
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W E A 0.005 mg kg,
ZR5iti8

2.1 B3P ZEFERBE LAY REBNZRBHS
2.1.1 KWK BT B ReBAE A 3R A 5R
THfRshAs

AR I A TERAE RO 2 , 15 3 H & 28
RIS 30% 2Bt sl i H 3017 B 3% B
B BRI EER(F 3) o BIRIBE S tras Rn]
5, T PR e AE 1 3 P A R B R AT I S 4 T 52 7
RARR: o 186 24 J SR ARE 1) PR 40 Bt ) A5 A 3 PP O BR BE R R 3
BRR  IHRAREAR G o 1% — R AL, K
WIARIEAME T, HOfEE AR & 2 fEEEE ARE
WiZiia, T BB AE B3R I IR AR LR & 40 51k
7.113.11.017 mg-kg?, HEMMLHTEL N C=
4,083 4e2%(R=0.960 6) .C=9.124 3¢ 2°%(R=0.971 3 ),
Rk s 45 IR 3.203.2.768 d, BRHIIRIE AT 2
Tk FF el /e 138 R 3R B h B S R AR S
— B 1552, 1000 15,500 F5H 30% 2 B e
FLmHIRIEF G , 2Bt Mewire B 32 IR TR &
4358 3.732,12.500 mg kg™, FCREAR L 7 #2530
1 €=3.614 8e34(R=0.959 0).C=7.823 3¢ **3%(R=
0.973 0) , FEfE 31 11, 450 2.060.2.628 d.,

XFLHLER 3 BURFTLAE H, KRiAnEE shakss 5 =X
T, i 2 B A 3R 2B R e A R AR DR R A
L0 B PR G2 I O T AR, =B F 3R

2

T R SR A DU B 32 2457 B A S M B, Tl
B REFIRTIRER R . WML L Bok
B, RIS Yyt ] 158 P B , A )t 2 ok 2
T o WA FTER, SIS RE—E R E L
T LT AR AT 55 o IR 40 G o o R 5 o LA
Y118 , s IR D, — 5 T AT RE P R AR e A9
BEEY , 52 HM 2R BEVSSS , T £ 1t PR el v e A SRR R
BERGE, HarTRETE K FHOLIIME HT T IR Bk 0
T, B TRAM RO e e R, IS
BRIV L, KM AE T 3%t Z Bt P it
W B s 55— 07 T RHIAL FHPAPIRZS , X
TIREMARN, RS TNR , KRG A G IR HR, =R
B B AR 25t 5 e vk B R IR A, i Tk
TR FEZK BRI , AR 25 TH AR AT 218, 1X 7T REHL R IE R
KA AP 3 b 2B Rk P AR M 1 SR I
— M E A,
2.1.2 KA KRR T ZBEH e e s Q)
R A5 B R

CBE R O PR R L AL AT A Y , — O TR H:
5 P SRV B R R, AR Hh 2 A ARSI 23
B, BEIR 2T el 571 P& B 20 0 0.38%1
P e s 75— 7 THI , T R R R R AR AR T AR Y
PR A A A TR e, DRI , 2B 38 A LBt PR it
FEEIVEY L5 , B R ARSI 5 B R v L TG P ol
AR A FA R e A B A A AR L AR A 4
Ro RINERINE 2~ 4 T BF ), ZBEH Hephk

R 3 ZEHRAREBEARPHREZHE(ng-kg)
Table 3 Residual dynamics of acephate in pakchoi(mg-kg™)

SPREFE G 24 ] 7 K8 KHRFRIE Greenhouse FEHIARIE Open field
Sampling interval period/d FFEAEH 1 000x i REAE S 500x FREAEEL 1 000x i BE (48 500x
1724 7.113 11.017 3.723 12.500
1 2.883 7.037 1.437 5.283
3 1.687 2.930 1.080 2.210
5 0.883 1.840 0.950 2.133
7 0.847 1.380 0.787 1.800
10 0.383 1.237 0.141 0.310
14 0.273 0.417 0.019 0.257
17 0.227 0.220 <LOD 0.093
21 0.024 0.022 <LOD <LOD
C=4.083 40264 C=9.124 30204 C=3.614 e ¥4 C=7.823 3e0*3%
11,=3.203 d 11,=2.768 d 11,=2.060 d 11,=2.628 d
R=0.960 6** R=0.971 3%** R=0.959 0** R=0.973 0**

T e MR B (P<0.01) 5% B (P<0.05), LOD Rl R, TR,
** . Significantly different at 0.01 probably level ; * : Siginificantly different at 0.05 probably level. LOD:Limit of detection. The same as below.
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TE S 438 P R S ) S 2R BT A, T R Rl AE
T2 JLRSG , B — 15k B A e g, SX U6 2 T P Jie
BEFE S PRI A T H e o IR 4 2R e A3 4
SRR, RIS S50 T, FeAr I & 2 F5HiE
i B2y 5 , A B BB B3 B R AR TR
B350 0.387.0.710 mg-kg™, MAI1ENEZ )5 3.7 d
H B R el ke B v 0, R B 3991 940.337,0.450 mg-
kg LR BT, 30% Z B B e e L 7oh 1 591 ¢
1 000 £% 500 FEF RV BERE A S , FR Bl e 13
R LA TR B 430k 0.237.,0.743 mg kg™, WTEZ J5
7d PR AR B 04, B B 43 ) R 0.470.,0.697
mg-kg™o L 2. 3 X H AT AE H , KA AR Ak
BT, B H w25 Wk BE R 1 B3 b, AR
FR Bl 1) SR R TTORR R 0 7k B v W1 3% B 8 08 ARk
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Figure 2 Residue dynamics metabolite methamidophos of

vegetable in greenhouse
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Figure 3 Residue dynamics metabolite methamidophos of
vegetable in open field
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Figure 4 Residue dynamics of acephate and metabolite

methamidophos in pakchoi
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JE5E 7.14.21 d A3 2B e i B 2 5k B 2k T
SR, PTINEE SR IR 4, G5 5RM iR AR B
B3 Eitizs 1 k)5, ARG 7~21 d BUREIN E , KoMl J 5%
AR IE A T L R e A5 B B LA, /NI
FHURE W 258 P e AE 538 -9 MRL {E (1 mg-kg™),
1B 2 {5 R B 1 U5, BFE 7 d BOEASI
EISERE S, KM B BR bR 3 55 1T 2 Tk P e i 3%
2413100 1.380.1.800 mg-kg™, BT EZANE; 2
J& 14~21 d, Z B BRE B3 BR B8 = s /D, B
] B A 3 K, AR 22 W e e . DR BH 2 VR B 1 i 1
LT T R 5% B B, R 24 5% B A 1 RS
P eyl
2.2.2 R H R R AR &

M 5 I H e i B 5k B B v LA
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Table 4 Final residues of acephate in pakchoi(mg-kg™)

#1352 Cultivated pattern

RiMESE BRIk
Greenhouse  Open field

FAEREEZY
Al f% K%K Sampling
interval period/d

T2 TR R AL

Dilution multiple

1 000 f% 7 0.847 0.787
14 0.273 0.019

21 0.024 <LOD

500 fi5 7 1.380 1.800
14 0.417 0.257

21 0.022 <LOD
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H RIS 250 T, B SR B R A R ZBEH i
W5 7~21 d PIRERI ) R R BRI AR, R B BYE
[l 0.021~0.450 mg- kg™ ; F AR I Ayt FH A 7] e B2
LB WS , 18R 7~14 d SRAERASI , Hook B BV
0.024~0.697 mg-kg™, 255 21 d BURE, SRR & AY
P e e PR AR TR ARSI R o (RIS P i 25 7k
A, A R I BEAE SR OB B R R DA
I 7 2RtE 24 vk B2 X B e i 5% B B
TRK BT, KM 7 3 25k B R iy 1 0 T
T BRI B X B 2

x5 RiMRRBERKFHELEBEE (ng k')
Table 5 Final residues of methamidophos in pakchoi(mg-kg™)

e 3% 5= Cultivated pattern
i S
iluti ; ampling iR BRMRE
Dilution multiple . .
interval period/d Greenhouse  Open field
1 000 £ 7 0.257 0.470
14 0.147 0.024
21 0.021 <LOD
500 f% 7 0.450 0.697
14 0.154 0.087
21 0.022 <LOD

2.2.3 ZW:H BERETE B 38 R e R

FE T 2005 FFAEBGFMA THTARZ5% BEBR &
(MRL) EZARE , ZAMERE 2B B e S Y
RATREIREN 1 mg-kg, TH KRN RVFTESR
¥ BRI BRI R RS . AR R BN, NFEWK
JF 2B 2 21 d J5, KMIEREE A 3R B RER:
W21 2,15k H el B o B A QT el , B ok 3% B
b 2 el R AR B B A AR AR U B
H3EF 2 AR A, o A 21 B e sk B L
] AH AR FR e B B8 BB o AR YR AR 2 (8 R v
W, Z e ew e AR A B2 1 IR, 7E R bR
AR R n R 21 d, Rk &0 T
{8 F 2 15k HF el AT REAFEAE 5 A PR el ke v XU, B
SR—MAETRENEY, 255 21 d 75ReRI
R R P e, D R e IRt b A S A 3
R PR EHERRE R B el

3 #ig

AR LERFKH , 30% 2 Bt H e i 7L ish ol 390 e e
AR 2 e R AR AEZY 1 Ik, B3P L
5t FF e e 7 B B2 ST 1) 0B < T 8 T A1 , P 7
1% 2.060~3.203 d; Z Tt FF I i 9 A e o T A

7 A B e VR R e A I 5% BR R T R
WA A B B el AS 5 T 0 e AR RV Y
SR HEZILRIE , HB— ek B8 R0 . £k
B e S LA Rl ) B B R sh S 2 ik s Oy
R EZG B R, 2R E R M A 3R L LBt
FR e i SR AR DT B A R B A IR LR DU & A
5% B VR A (R 22 I S v T RVR B B 24 1% 0 T A it
18 ; KM 138 1 28 R el ) e A ol B AR R . 1 3%
18, A [FIRE 2 e B T B8 1 (1 32 AR B el i 3%
B R V(B o T IR MR 3 25 1 T B AR A, FE X mT
RE5 RIS IR 5 VR 55 8 M SO it 4 1 T AR S
WEEARFA %, B MR HE— S E

BARBIRILEREI ,30% 2 BEF ezl i
2 EHEREE N BAEZE 1 Ja, [RIRE 7 d BURER A
SRR, KM R R R B 25 A T Lk el it 3R B8
B 1.380~1.800 mg-kg™, B T Z bR ; KAk
KT, B3R LERARRE BT S 7~21d
A B A B R T B ARIE AT 2
Tk FF Bl % PP Bl 255 21 d B9 RAGH . RISk 5 7
3 2GR R A I LT 2Bk P el B AR 14 Y e
BB BB

I ] 1) R 245 R P VA B A 2 T P Rl v
ARG P BEREMA 2 R, ZENBHALTF 7
d (BK&ZH 9 MY, IR HERIIE 3255 32
¥, EMRIKRERZ R EMEMNER TN ZASREL
Tk Y e 3 P LA , (LT o VR MR 24 71 B S 35 1R O
T, BB EERERE s BT R K 2R, &
Tk Y e B S A7 AR 50 s W 3% B B s XU 5 T AR Rl e 24
W T Hm S B B A T 5 v 5 v XU
RIS S5 T H R B R KRG . BRI, A
FSR S SRR 3 L B P e i TR, 25
BRIT A 2 TS YRR R R A Z 2
FARAEN, IFFA E R RN E R MRL {E , 5 bR 35
ST L ERRRRIER A 21 d, Bl R T A
HAE o 2 F Z Bt Bemli e HoAhgR 32 b A5k B XU B
RFHEAR, BTV KIEWRE L RARA
DB RA 77 K& T 5% BRI TR
W,
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