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ER-AMEERGHIM Tk, BB E LB RRGRGRR, AN BERAINME R A B A8 ERAEF L,
GC-pECDM &, AR N E P PR FFROKZG AL RMHGHLHE N, ARRS 50 = Fw & FFi
LN ELERAAGEELENL, ZRAN. _FWARFHEAE AAPEF T FH KRS
82.5% ~99.3% A3 A7 4 £ (RSD) £ 2. 8% ~12.9% , fe & 4 P 4 D&M & 4 0. 05 mgekg', WX
BPkB 1dE_PWAFFRAEMKNGEMELONL L, A TAMNE KM —Fwi; = Fwawl
MRE—RHHFFR FREHMA 9.6~10.2d, M EHFBEF TR} FENKEGEH DT 0.05 mg-kg',
ZP R MEEEH DT 0.02 mgeke! KT RE B RA4FE(GB 2763-2019), =W w R FEAEAMBKK AT
RERBPAZFTWRGARAER LG AT FPORFFHA-TFTWRAMY MRL L. 75% = F w0 K5t F 8
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1.2 A&

PE 2G50 75 %6 O G S o g L 3 HE A 5
A RO A A 675~900 g+ hm® (il 51 900 ~
1200 gehm™®) it 25 B JH - /N2 4 o 0 J5 4K 15 1
o 2 AR F <A 24 5% 8 3K 00 ofE ) ) (NY /T
788-2004)",2017 4EAE VT 9544 B B 1T RN RS A
B AT T AR S A RN R A5k B A
1.2.1 M#HBaARE FEMA/NE [T
BB M A /NIX 50 m? 5N 4 I E
P HA B Rt 2 1 UK, it 24 00 B Ok A A R
L5 f%, B0 % 4 Fl & 1 350 g« hm™ Cifil 5
1800 gehm®) . ffiz4J5 2 ho1 d.3 d.5 d.7 d.
10 d.14 d 7E/N X N BEBLR SE R RRAE A 1 kg, )T
RS G ok 46 4y ZIE BIFE 4 200 g T A FE
FH A EAe S % I IF AR s, — 18 CLRAE,
1.2.2 /DERLKRGRE WHADIEAR .
AR ) CHE AR R SO, B A K
900 gehm” (il 5 1 200 g+hm ™) F1 & 7 &2 CHE 72 771
WA LS AR A 1 350 g hm? Cfil 1
1800 gehm?) ,/NX A 30 m”, AR AL PR & 3 &
82 BEIE KA R BR L AN X RN R AT s AR N
4 MR N B S 2 1 I /N AR R
BN KPR RS FEAE & o B/ X B AIL R 4 FF R RE
i 2 kg REFFAE AL 1 kg, TSI DU 43 45 4 2 IE R
FEA 200 g BEEX BN RES AR . T A
FE S B AT e W bR 2 . — 18 CIRFF.
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1.2.3 phrAfsmedd) & A 7E H R DI I/ 2
AR SR FEAE & PR B BIL R B o /N 22 F A o
FeJa - B R B ALA B

1.2.4 —FwRFFaLn  FRIBUNE R
an 10 g CREBRAE &L 5.0 g B AFAEAL 1.0 @, T
50 mLE LA H, A 10 mL /K #l 20 mL Z i .
PR3% $2 B 30 min, i1 A 5 g NaCl, i# Jig 5 min,
3500 remin’ B0 5 min, K& HB L2 2N A
BRI T .40 CARBIEZEW D H 2 mL &
s (595, viv) A Fpvdl . 5L E AR
AP 5 mL L A B (5:95, viv) G fk
J& B bR W A BRI R A I W
4 mLZ G & T e (5295, viv) 40 W I PE W O
A IF RO LA PR 6 mL O fF: & H
Bt (5295, vev) P AR 28 JUHE . & IR AR T A i
H .35 CRIBMEZEMWAE .1 mL IFE C e E 4. M
BRAE ] 25 mg GCB J3 5 [ A0 25 BUde 4k J5 I e
AR & B A 3% (Agilent 7890 B nECD
RO W . SERE R 220 C; 3% FE DB5
MS (30 mX0.25 mm,0. 25 pm) ;120 C {3
1 min, L5 Cemin' 7+ £ 200 C,L) 2 Cemin’
FF#E 240 C, L 15 Cemin' F+ & 280 C {5
3 min; PEFER 1 pL, T H PO &S o R AR L A1
TS B R 29 23, 7 min. b oV TR R R
FE il S 780 o 35 (5] DL 2,
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A T H USSR BEARHE AR 0. 5 mge L1 3B 48 FURPRLAE it 5 CoobfRL 5 5T DC FEAR MR IR 0.5 mge L' s DobFAL 0. 5 mge ke Bl [BISCRE dh

A :MCPA-isooctyl standard solution 0. 5 mge L' ; B: Blank wheat grain; C;Grain matrix standard solution 0. 5 mg+L"' ;D;:Recovery in

grain 0. 5 mgekg'!

B2 P D 45 R % R
Fig. 2 Chromatograms of MCPA-isooctyl
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12 FRNGE N E PP ARG AR AT R s T ) R 03
1.2.5 Z—ww&tman FREDNFEFR RS 1.2.7 FhmakRfEE Silns B 3/hE

10 g(AEARAE L 5.0 g FEFFFEMS 2.0 @), F 50 mL
B.LOED A 30 mL 0. 04 molL! NaOH /K&
W PRz $E B 30 min, 3 500 remin' & .0> 5 min,
B 15 mL By 2 5 — 805 o H R
pH<3, A 7 g NaCl F1 20 mL Z & 2l » T T
ZrBE .3 500 remin’ B0 8 min, AT FE LR
CMEAH 35 Cokia e, 1 mL W 25, W AH
1% T 3% 6 FH AL (WATERS TQS) I &, 8 3%
f£: Acquity UPLC BEH C18 (50 mm X
2.1 mm, 1.7 pm); B FIR LS BTG5 B
WA HLE 3.5 KV HEfLAL R 19 V3 8 F I IR B .
150 C; o 7 i B2 - 350 C s JB i ) <0 1= -
650 Leh' s LA 50 Leh' s/l = £ &
SN W I CMRMD 5 28 PR 25 X (mez'): 199~
140.9,199—>154. 9, Hrf 199—>140.9 RE & &+
DI V1 O A SO S {7 = O [ R
41.9 min,

1.2.6 Arfeobed s PRI H UG 5 F 1R
PRI 0.010 2 gCRERAE 0. 000 1 g) FH P R e i
B 1000 mge L7 (Y fiff 28 W« 71 Hi T8 B R 90 A 1 1
fEvk BE 0. 1,0. 2,0, 5,1. 0,2. 0,5 0 A
10.0 mgeL', FRECHPUSARHE S 0. 010 1 gCREHA
£ 0.000 1 @) FHHEERCHIBL 1 000 mg« L Y fiff 5
W T AR B R F) bR fE T AR MR BE 0. 01, 0. 05,
0.10,0.20,0.50 A1 1.00 mg-L"', 7& Fik%& H @
b S S I D 7 A R (R 7 [ A Y W
b (o) s W TR R R DAL Bk () 2 il B o il 4%

FFRE AR RIS A S i W O S A
DU bR TV T 25 S P TR IR R L 2 1L A
AT SRR 1. 2.4 f1 1. 2.5 g i
G390 DU 7 I 58 T Ag 22 FORG %5 J3E
1.2.8 #¥E >4 B8 Excel 2010 X} 45 47
A ERIE
2 HiRk5nbr
2.1 WA EEN

HMbR I E B AT BT A R R T O D0 o TR
MW BEAE 0. 1~10. 0 mg L' 5 W i AL M 56 R
R LMl y=32 568x+6 677. 9, M X &R
Bor=0.998 3; — H UG B W EAE 0. 01 ~
1.0 mge L' e A4 1 5C R R4 Rk Iy FE
y=1E+06x+2 090, 1% &% r=0. 999 8, Zik
g RR W AR ERD LR B R R A AT T
S FH () i 4% B 1 D

DY SRR S TR TE /D ZEOFE R AR PR RS AT
3 L 1 o7 3 LR AE 82, 506 ~99. 300, 4
AR EDR 2% (RSD)TE 2. 8% ~12. 9% (& 1), ¥
e /NS VR B E Ry O R Y E B R (LOQ, BA R
WHOT  mgekg ) T DU SR A R AE /N 22 R RL
FEg LOQ i 0.05 mgekg' . F i E — B PU 54
o FRE /N FE i B KR B ORR i (MRL) Ry
0.1 mgekg ', My L RE B 2 MRL 45 i 2R,
SRR 20T B R R AR B RS % R
TR AT 5 AR 25 3R B8 A i I i 20K

x1 NMEHFHNEMREEFP _ANSSFERXR_RESARMEKERELER
Table 1 Recoveries of MCPA-isooctyl and MCPA in wheat grain.plant and straw
K I % Recovery/ %
Addition level/ SE 11 RSD/ %
Pesticede Sample 1 3 4 5
(mgekg!) Average
“HR Kb 0.05 89. 96 71.01 85.09 71.91 94. 47 82.5 12.9
[ avatin=1
i 0.10 92.23 85.27 90. 33 86. 56 83.12 87.5 4.3
MCP A-isooctyl
1.00 78. 54 93.75 90. 14 85.91 85. 40 86.7 6.6
T bk 0.5 94. 64 97.05 96. 00 101. 65 84.03 94.7 6.9
1.0 91.43 106. 24 105. 12 93.63 100. 15 99.3 6.7
10.0 100. 54 90. 40 92.27 89. 44 97.13 94.0 5.0
T 0.5 94,01 91. 09 100. 70 99. 30 103. 21 97.7 5.1
1.0 87.27 91.25 86. 23 84.56 87.71 87. 4 2.8
5.0 87.63 83. 81 98. 34 94.18 85. 24 89. 8 6.9
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Y AT - SRR 2 ok o & % M % 12
FR1
) RN K [7] g Z Recovery/ %
) Addition level/ S ¥y {H RSD/ %
Pesticede Sample 2 3 4 5
(mg-kg!) Average
ZH N fag 0.02 94. 92 98. 20 97.70 99. 09 97.98 97.6 1.6
MCPA 0.10 91.46  102.04  103.73  106.03  104.13  10L.5 5.7
0.20 79.59 75.41 83.58 87.10 69. 59 79.1 8.7
FiR /S 0.10 89. 68 85. 62 90. 60 89. 31 82.70 87.6 3.8
1.0 98. 39 83.92 101. 38 84. 88 99. 49 93.6 9.1
10.0 89. 99 87.77 97.72 92.16 89. 59 91.4 4.2
F&#T 0.05 98.09 109. 40 95. 24 99. 09 82. 36 96. 8 10.0
0.2 93.47 103. 95 97. 29 102. 64 99. 65 99.4 4.2
10. 0 98. 04 82.75 100. 96 95. 21 98.13 95.0 7.5

O F DY SRR B R R R R B S
Bk Xp/INAE 3 B o R AT 1 s [l i 5 ik ik
55 DO AE R RL T B S Ik B2 Dy 0. 02,0, 10
0. 20 mgekg!'s MUY HRLE 79. 1% ~
101. 5% s MK AR MEIR 22 7E 1. 6 %6 ~8. 7% ; FE A Bk
EPB"J({FJJD{ZU}E%J 0.1,1.0 F1 10.0 rng'kgr1 ’S|Zj:/,j
Wl Z 78 87. 6% ~ 93. 6% , A0 X 4% 1 1R 22 1
3.8%~9. 1% s 76 B FF o 1 &8 in 4k J& 24 0. 05,
0.20 1 10. 00 mgekg', 3 [m it ZFE 95. 0% ~
99. 4% ,AHXThR HEM £ 4 4. 2% ~10. 0% . &K
20T T A ST A TR A
2.2 “_HUSSRFEBEMNEEKRTHERER

Lik7/E: 204

F L 3 AT, O H PO SR S TR A /D 2 AR AR
() 5% B St Bt B B A9 S0 KT AR A, LA 35 4 — W g
SN 5K B A B BT R] Y HE RS R TR AR . Y PSR
S g S W Y I e B AR S — B e T
T BRI TR UL 3R 2, O H DU AL o TR A9 T AR
B e BRSN g 2 5 BRI AAL AR VL BT R i

BT 101 F0 3.1 d; #e iR ak B & 0
Wiz Ja 1 d 35 fif 5 3 il ol 63. 906 A 67. 4%,
DY GRS 2 TR R AR AR AR AT B AR S A
H DU SR AR R P AR O A o 5 43
S 10.2 A1 9.6 d.
2.3 _HHUSRFEBEENENFANRBEFPINE

“£%B

75 %0 L H PO SR 5 o TR L A S0 o
900 gehm* (157 1 200 gehm®) 1 1 350 gehm? (i3]
1 800 ghm™) (5| & 7E/NAZ 4 W JIH 2 447 10 1 Wi
55 it 24 — UK, T 3R 56 Hh /N F2 USSR R R e
VUGS BR A AR B i/ F 0. 05 mg-kg' A
YW & EREE /N T 0. 02 mgekg! s B A
o T YA SRR BRI AR B w4/ T 0.5 mgekg!
R — DU AR B <20, 071 mgekeg'. FRH i
B vEIL SR 3. FRE BRI ECE % 2 E XK bR
WA 2 R KR B BR BN R R, Y
AFFEBRAE/ N ) MRL Al 0.1 mgekg' . {5
Y~ H PR MRL {H R 0.1 mgekg', {5 45 1

%2 —HNGREHEEEAEY - RNGENSEETYERD NEHE
Table 2 Degradation dynamics of MCPA-isooctyl and MCPA in wheat plant
B b B T ik 3 ) 2 LIP3 e 3 a8 GRS T
Location Pesticede Kinetic equation Correlation coefficient Half-life/d Initial concentrations/(mge+kg™')
g ZH DY SR B C,=17.025¢ 06231 0.9232 1.1 9.7
Jiangsu =L C.=1. 700100681 0. 8394 10.2 5.4
K] C,=8.5665¢0-109¢ 0. 8305 6.4 15.1
NG| “HPNASTER  C=1.2198¢ %% 0.7601 3.1 1.9
Henan — Co=0. 3582¢0-0721 0.7453 9.6 0.4
K Ci=1. 2406700611 0. 6770 11.4 2.3
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Fig. 3 Degradation dynamic curve of MCPA-isooctyl and MCPA in wheat plant in Jiangsu (A) and Henan (B)
x3 —HUSRFEAERBD _RAOSENEFRUEERPANRELRE
Table 3 Terminal residues of MCPA-isooctyl and MCPA in wheat grain and straw
R b R ¥ki Grain FiFF Straw
Location Pesticede MK Low-dose E#4E High-dose K55 & Low-dose B4 High-dose
TLF5 TP SEERE <C0.05/<C0. 05/<C0. 05 <0, 05/<C0. 05/<C0. 05  <C0.5/<C0.5/<C0.5 <0.5/<0.5/<C0.5
Jiangsu SHPE <0.02/<00.02/<0.02 <0.02/<0.02/<0.02 <<0.05/<C0.05/<<0.05 <0.05/<0.05/<C0. 05
] Fg T HPUS SRR <<0.05/<C0.05/<C0. 05  <C0.05/<C0. 05/<20. 05 <C0.5/<C0.5/<C0.5 <C0.5/<0.5/<C0.5
Henan ZHmE <0.02/<20.02/<20. 02 <<0.02/<0.02/<C0. 02 <0.05/<C0.05/<C0.05  <C0.05/0.071/<C0. 05

3% I e REHE 7 it 245 7 3k b i s RIS it A S W3R /N
Z2 KR A U S TR Y 5k B A MRLE DA
T AR — U S R B IR 7E MRLEH DL F .
3 e

AT ST T R A B3 B pECD £
RSP S S VAN i< I/ D - i ol B S L1 R
fi 5% B A ARSI 5 v . MRS S RUKIR B IR
PRI, G 5 [ AH 22 O e Ak . — DS 7 SR BR A
DS AN 7 A ol e O o e < o
82.5%~87.5%.94. 0% ~99. 3% F1 87. 4% ~
97.7% . RSD 235k 4. 3% ~12.9.5.0%~6.9%
M2.8%~6.9%. FE/NF R R IE BN
0.05 mgkg" . FREH &M /NEH ZH R R
B MRL {4 0. 1 mge-kg', % Jy I 0 #E 1 B
e 5 B N 2 5P 340 R Ak Y A% B AR T 1 K
TS RRKMAEY EEET AN ET R
K /INFE THE I K O DY S o TR AR R A
8- TR 4 BT % BT B A R O
T3 15 R AW 5 - 72 /N E R R B LOQ
9 0.02 mgekg" A A @ISR LECD £ #5 H
THAMAE R e Y s 17 A BP0, o1 58 A7 7E T
BRI AL AL B 5255 %=, AW 5T 7 3 1 R A%
AL 2 MRL A5 o 23k, — B 9 & fE K
7RI S | € SN o SRR & I A

YEW b (9 8% B8 0 20 A1 2240 0, AS 3 38 248 43 BT L
I o R B A Y o T T /NE 3 R R R
HEAT T J Tl e 565 F 3 56 i 06 245 SR e W L B O vk
A T A5 v 52 BRAE dh i R DU

L35 R T T A B T A o S R 4 R R
W P DO G S S R T /D 22 R A PR 00 A R it
Zij5 1 d BN RRR I 60 % DL .3 d 1k B ey
R BRLLT . B4 STkt — B PO &5 R
INFEAE R P AR DL AR D B R A
TR FH vl B N BR R DU G TR AR
WEZK i I A, 2 I TR 2. 18 L R AR A PR .
A 5% 2% B DO GRS o T AR PR AR PR AT PR AR
W UL L 2 h R AR 9 BE TR B
FH DU AR EA b et 25 )5 5 d W3 H I 55
BB RGN B . DU S /N 22 AR R R
FE I 9% A DL ARG - 76 oK KRG K H REAE RR
HHA R 1. 4~4.8 d') 5. 52~6. 46 d' Al
1.78~2.69 d" A 56 2% S, H U SUAE N FE
RV SN ORTE N R MRS DAy e - i )
9.6~10.2 d. 8 Lk 3 F/EW 12, W] Be & VE W) 22
S AT RE R T T AR R B LT,

2017 AFFE VLI AT R DA 77 B i 7 o CF K
B4 FH A 900 gehm ™) Fl 1. 5 545 i s R i O
B F R 1350 gehm ) B2t il 75 % — HI Y
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ok 2 #H

12 #

H S 2E e Rl B 2R BT IO S 2R FRAE /D

2R ) 5% B 8 1 <<0. 05 mgekg! FEREFT P

1) 5% B 1 1 <C0. 5 mgekg" s AR UL = WY DY G 57 o g

TE/NZE v ) e A% R A DR, AR R gE T

ZH PR R EERTE oK RS i A AR B Y

N TR R B 2SR B DO SRR /N R R

5% B 45 <C0. 02 mg- kg, 7EFGE FF A (14 5% B &

H<C0.05~0. 071 mg+kg!; B Z 520 & Hu

SN PR P RS R U R . R

ESINH A N s 11 8 S - s S e )

MRL {30 0. 1 mgekg ', i 5 45 R YL T MRL

. 2200 75 %0 W U4 5o W AL i AE /N 22 b 4 R

HeE Ty it 2 %,

4 Bk
A SCHESE T W DY SR S TR TR /N 22 R RL A

PR RS AT B 5% B o B ik . BRSNS E IR

TR A TR 7 PRI, S0 56 1 A A8 B v A AOAH B S D

pECD a8 0 . J7 2 09 fEf BE RS % B R

HHORE P RE W A A 2 AR BRI A K, H T A5

AH BRI 5 3% 28 T v 48K, 35 FH I O vy . i )

=R REIRO N e S S s Ut e e e = W 5

R AR P ] PR AR 3 o — W PO W USSR

s M — W D9 U Rt BRI S — s iy

B WA S EIREA S 1. 1~3.1 d,

W USRI R N 9. 6~10. 2 d. A

P 0 45 T 3 B /N R R O SR o TR Y R

BEH/NT 0.05 mgekg!, “HPUE R EBED

/INTF 0,02 mgekg! K T I E H 2 9 MRL {8,

75 % W R L IR LI AE /N FE A B O v

Jits 2 % 4 1Y
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Abstract: In order to improve the sensitivity and accuracy of pesticide residue detection, we studied the residue
of MCPA- isooctyl and the transformation of its metabolite,and the safety of pesticide 75% MCPA- isooctyl
EC on wheat,a method of determination MCPA- isooctyl in wheat grain, plant and straw was developed. Sam-
ples were extracted with water and acetonitrile, the supernatant organic phase was cleaned up by amino solid
phase extraction column,then determined by GC-pECD. The results showed that the average recoveries of MC-
PA- isooctyl in wheat grain, plant and straw were between 82. 5 and 99. 3% ,and the relative standard devia-
tions (RSD) ranged from 2. 8% to 12. 9%. The minimum detectable concentration of MCPA- isooctyl in wheat
grain was 0. 05 mgekg'. The field experiments revealed that the dissolution rate of MCPA- isooctyl could be
over 60% after 1 d application,and its metabolite MCPA could be determined. The residue dissipation dynamics
of MCPA in plant conformed to the first order kinetics reaction model, and the half-lives (DT50) were 9. 6-
10. 2 d. The final residues of MCPA- isooctyl were less than 0. 05 mg+kg™' in wheat grain,and MCPA were less
than 0. 02 mg+kg"'. These values were below the maximum residue limits by the standards of China. Conclu-
sion, MCPA- isooctyl could be rapidly converted into MCPA in wheat plant; according to the MRLs values of
MCPA- isooctyl and MCPA set by China,75% of MCPA- isooctyl EC was safe in wheat according to the rec-
ommended method.

Keywords: MCPA- isooctyl; wheat; residue; metabolite transformation

105



