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ARG PR AR 2 Z H R & 4
— v >
158 FH A THE 1 BF 52
W', wEE', TR, 2!, Ee
(1. Fx R RHELRFBEFFRI, #iT AM 310029
2. PEEZHFR LRHEFR B AMYALAT, L 100193)
[(WE] BN TZ2WAREAARR, LIEP R B IE, I L 20 AT Tt Fid SRAFER

W, WA T, SRR AR IS 4T . EE R RIS IR T Ik 86. 1% ~98.3% , RSD 1.0% ~6.5% , i AR 24 5% B4
R R, P P g6 40 50 FH 4 790 B (0. 675 kg a i+ hm ™) A1 1.5 FF5HERERI & (1. 000 kg a. i + hm ™*) JEFTARFH, 2 4F i b ik
R, LR 50% WP 7E AR L2 6. 51 ~7.98 d, 7EAR Ak B a8 A Se TR R, 21 1ok 4. 51 ~6.50 d, 910

TIGTHEZ R MR 1) 0. 042 ~0.433 mg « kg™ WL & TN LA EERE SR EE I, 2598 2R 2 0 R R ROH L e

) MRL ($5e 5% B B ) (EAEAF O 0. 2 mg « kg™ AU I H LRI 4 (0. 675 kg a. i,

F 2 B R BN 14 2 A a] B n] 5 B85 0 21 d
[KEIR] BAR;ZHR ;M ; 22 m R

FIAR,EEZA P2y i k" Z—, BA @
fit L BB AR, IRTF, LG5 IR T IRE &,
RIS BRAR AR, K, VT, B3 AN 22 35k
SE BRI T2 . RIS, SRS AR AR |
FIZE DEAG I A 5 i T 7 o, bR o iR A 24
Z W R AT EBAR o

£ % ( carbendazim ) , N-( 2-F8 31 Bk 3 ) 2 3%
FHR TR, 2 35 P IR P A TR R, 0 7 4 1 L 4H
TR LA SR R 2 v (09 K 2800 S T ER B 1Y B e
SR T TR B R 2 A B o
Ho 2T AR SR, RSN, X3 A M A
A —EfEdE , CAVIRY, 2% R AEE 3 il
SRS BE A0 AR 24 TR, O A R
8 T A 22 T R Y B R HLOGE R ) 5 ), I AN W
RZ R fem 15k B R {H (MRL) , 2 H R 7E
B FVERI A ™ i b R85k B8 FIH e sh SRS b
ISR, BEPFEHRIE , 22 TR 775 R - 0 b i R A
HREWIS N 5.3,5.9 d s REUR AR, Z R

[#B#4HS] 20091219008

[(E£mE] EZR*HEKH 0067 RHE E KL 50 (20092X09502-
027) ; Wil +h 4 & ST H (200823061 )

[EEEE] " RMe, @R, Bt A S0, £ S AR 2 IR 5
FHFIAR 25 5% B2 43 BT WF 98 T AR, Tel: (0571) 86971221 , E-mail ; jlwu @
zju. edu. cn
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) FHAEERG 2 Y, FR AR

e 2 KT M P R A2 R Ol 2,92 ~2.74 dP
AN, 22 8 RAEK G S 5 110 5% BRI oA
WA RS W 2 bR IR T — s Sk
I, HEZRERTEAR LRI sh S8 K WRE
A SCHRIE 2 T RAE R B 1 5% B S5 T R sh
A, BHEAEAAR GAP Fiiil @ 2 18 R4 4 bR 2
i EPS PSRBT S

1 #e

FULI2200 =20 R A3, i 55 SN I 25 (it
TLIRUA) s KQS200DE £545 8 74 ik 1 e 4 ( B 1L T
FEAERA BRI ) 5 o S A 5 e i 78 &AL (R-201
A1) s DDO1 Y v 245 45 R AL (VLI 04 T KA rh 245 4L
WARAFD) .

WA R AR 9, WA AR 90 F1 HPLC 2%,
TR (A3 bral) 5 e Ak (60 ~90 C) &
I A BY IR B AR UK B R A 48 450 C Ry 4%
4 h, AT 130 CHE 2 h; BhuER] 545 Crk e £ 38040k, [
YRR A IRA A o

50% Z 1 R ( carbendazim ) R 5 14453 751 ( 24 J1|
SEARAATBRA D) 5 Z 5 R XTI 5 100 mg - kg ™' (4f
& >99% ) AT EFRHER AR T KA FIARFERR
2 gk
2.1 HMEHE SR

AR IS T 2008 49 25 H—11 J] 10 HEEWT
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VLA BB 2009 4E 9 H 27 H—11 H 12 H7E
WA 2 BLAE ™ DORNE (25 = B AT £ PEEES T
R 2 A/NX, B/NX HTFRZ) 30 m*, iR BG 25
FIEH 0.675 kg a.i. - hm 7 (HEFEF ) F1 1. 000
kg a. 1. - hm_z(l. SEFIE)2 MALHE,50% 2 R
AR R SRS TS ST B w5 48 B 5 T
F/NXHEZS 2 R, 4 1 ¥ LL0.675 kg a.i. + hm ™2
(HEFA ) AR B FUAR OIR R R 2 45 d 385 it Jor
FHZG/ANX, 55 2 YRt 24 BE B Ak K 29 30 d, LU
0.675,1.000 kg a.i. « hm >3 5II%F 2 A4S /N X i 24
ARG 2 h,1,3,7,10,14,21,30 d dEf7HURE, %
HE A 245 5% BR A 6 v DU ) R AT SR R IR i 4k
i 22 DPS Giit A4 At
2.2 IR ABR ER S KN T R R

RIGPMEZE 5 21,30 d B8R B AE R 5%
AR, W TER A R IR
2.3 KRl

FEEARYIRIR S, - AR KT 5 20 H i,
TRAR T 25 R LR BRI 2T o

PRI A3 RE i 20.0 g, B F 250 mL w7 SR 40 55
FEGR T, A2 1.0 g BhJEF .80 mL HIfEE A1 0. 2
mol + L' (b AR 10 mL, jig SIRL0 s, AR h,
g, FH 50 mL FHEEPEVR AR , A T IR, e lERG 75
KA He S5 2 10 mL 2247, 5682 %) 250 mL 40
S A 0.2 mol + L' 32 10 mL 140 mL 7K,
TRAT, BN 40 mL Ak, 7235 1 min, #8, 5 E5FH
BUA, ZKARA 1 mol - L™" A S LshiE pH 2= 7.0,
PR 50,40,30 mL 58 B A B, 2 T K B R
WK , A UER, N 1 mL 2R 2. 18 0 R 1k 4 & T
T HAARR T, HEEE A E 5 mL, £§ HPLC
oIl

HEBFRIBURT & [ ARARFE 5 5.0 g, B F 250 mL
FESIH, A 80 mL HEE, 7 &) S AL b i s A 5K

1 min, $8% A 250 mL 7 B 20 35 0 SO, A2 1.0
g BhuEF, B B2 8eas B 4R 30 min, 4i13E, H 50
mL FBESRERE , & IR, e 2 R IR GG A &
5 mL 2oy ¥ 8% 2 00 W0 2, A 30 mL 10% i
FALENERON 1 mol + L™ AYER BRI 10 mL, $£72)
JE A 40 mL G e 2 B2 48 60, (0 60 R B P
1)), APUZF 20 mL 10% 05 Abahva i fin 1
mol « L™ (iR BRIA TR 5 mL A B 1 K, FF LA ML
ML RN 2 mol - LS ALHNIH pH £ 6.5 ~7.0,
PRV 50,40,30 ml 48 bR AEHL, 2 JC/K B R
WK TS A9, N 1 mL 28 28080 e 45 5530
T HAAR T, HEEE A E 5 L, £§ HPLC
oIl
2.4 ZTH R TR RIS 4

FL 2200 1= R0 A £ 35 A3 47 52 S 46 I £ 5 Dia-
monsil (TM) C g {44+ (4. 6 mm x 250 mm,5 pum),
TREhAH FEE-7K (60:40) , i3 1.0 mL + min ™" 450
Pk 281 nm, H:E 30 °C, #ERERE 10 pL,
2.5 FbrAEphE 2

KAAMRZ R, DU B, 8 B
We B A 100 mg - kg ™' (W 2 R REERA AL 20,5,2,
1,0.5,0.05 mg - kg ™' (— ZR I brifE TARIRW, R H
o R LT D A
3 R
3.1 Jyk RUE MR RO

Z W RAELF HERERE 0. 05 ~ 20 ng HEFF & 5%
WA ELMEER, TR Y =75 735X -
11 396 , fHX R E r o4 0.999 5, 725 4R L3 rp
SRR 0. 05, 0.50, 2.00 mg + kg ™' (£ B R AT IR
i, BN 3 AR H IR 2.3 (T Bk AL B S I S
hn e, UL AR 1, O 3 i R 86. 1% ~
98.3% ,RSD YT 6.5% , 154 4% 25 5% 58 A Wi i)

#1 ZWHRAEAREIE PR IN R

- A [l %/ % S [a] i % RSD
/mg * kg'] 1 2 3 /% /%

413 0.05 89.7 82.7 94.0 88.8 6.5
0.50 95.3 93.8 95.6 94.9 1.0

2.00 100.3 98.1 96.7 98.3 1.8

Jis! 0.05 89.9 97.7 102.0 96.5 6.3
0.50 80.4 89.3 88.7 86.1 5.8

2.00 96.7 88.5 93.8 93.0 4.4
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3.2.1 ZHAFEAARLHERWNMIE ZHA
TEFAA 4 38 b i 1 2h 45 5 — G B 1 AR AR, WL
1 ~3,fsh 122800 2, IR gs k0, + 1
H R A 2 T R T A B A B 2%
T X5 PR YRR AR 25 R
Ao 10 A SRR, £ W R AR N T
kAN 8.6 d(2.0 mg - kg ') F16.8 d(4.0 mg
< kg™, B AT N 5 A 8 26 ), Nannipieri
LA S MR B B AR 25U BRI L T L
TR HA B I WL, %4 25 B R PR, X
A RE R T SO e J3E A B 22 BT SR 93 ik o L A2 1
DR AT st bk b 22 1 % 5% F W A S 6
SR LIHERE R R 2, 2 R ok 4. 54 d;2
T FHEAEUE 25 , LW 6.70 d, ik
Wi, 22 B 2 A R T H JR) kB P Rk I ol
55.2~57.1 A ZH AL HOT AR E 2 S
YN S, 0 £ B R AE R R RS2 R
A T 2 R H R SR B R B AR K

* 0.675 kg ai.-hm*
- - ] .000 kg ai hm?

L dit/mg k!

* 0.675 kg ai hm*
® | 000 kg ai-hm?

B2 I 2w R % sh A2 (2009 i)
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35
*0.675 kg ai hm?
34 = 000 kg a.i. hm?
ﬁ 25T
ah
E o d !
E s
s
1}
05}
0L L L n
0 10 20 30 40

tid

K3 ek 2 R sl 2 (2009 FAT)

3.2.2 ZWRAEFAREER AR EEHNE
R AL RILE 4 ~ 6, IRl 12 S8 WK 2. i
52 h IRP ZRHREELET 0, izl 52 ~3 d
S IR BN AR, Bl PR T A, PR 5 — Uit 2 30 d
FEATHR A T AR AR 2 TR RO B o e vk
S5, 2Rk 4.51 d(0.675 kg a. i -
hm ~*,2008 4E511R ) ,4. 57 d(1.000 kg a.i. + hm ™,
2008 4EFT IR ) ,4.76 d(0.675 kg a.i. - hm™>,2009
AEHTE) ,5.02 d(1.000 kg a.i. - hm™,2009 4F
) ,5.85 d(0.675 kg a.i. - hm™,2009 4F [447),
6.50 d(1.000 kg a.i. - hm™*,2009 4E447) . K
R 56 H 7E 3R 50 T — B s ) R R it ik 2 T R it 24
J& , Tl 25 () is G T M R S A R R AR
B, B AT e B B[] A ik B e KA, Bl R 25 48
SRt T M b ERAC I e A R A 14 TNk, AR
BRI 2 I R 5% B s/ . AT XA R 2
R = TR, 2 B T AT HB X A AE AR AR
X INHARE , e/ NRE AR N T 25 ISk 25 5 T
FERRATTIS , BR 4R 2 W A 25 W 7E B Ani L, il
B A B Ty b N L4 s 4 i AT i X 2
R K TR, H2E 5 B3,

*0.675 kg ai hm?
= |.000 kg ai.-hm*

makg!

Bl B At
=
£

P4 FAHR A 2 30 i 0745 i 2k (2008 S5z )
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2 ZHARAELARRIL DI RIS TR
A JEZFHE/ kg a. i - hm =2 Hsh AT r PxEf/d

435 0. 675(2008 #1iR) Y =2.167 8¢~ %077 0.994 7 7.09 0. 14
1. 000 (2008 Hi&) Y =2.388 5¢ 01031 0.987 0 6.72+0.11
0. 675(2009 i) Y =1.988¢ ~0-09 4 0.989 0 6.97 £0. 09
1..000(2009 HiE) Y =2.420 9¢ 01064« 0.997 8 6.51 0. 09
0. 675(2009 H47T) Y =2.442 3¢ 00808 0. 996 6 7.98 +0. 11
1..000(2009 F147T) Y =3.407 6e =085 0.994 3 7.03 0. 07
i 0. 675 (2008 i) Y=1.68e 1537 0.998 6 4.51 £0.04
1.000(2008 HiE) Y=1.797 1e 01518 0.995 8 4.57 £0.05
0. 675(2009 HiE) Y=1.772 1e * 1457 0.997 0 4.76 £0.04
1. 000 (2009 i) Y=1.781e 0138 1x 0.995 9 5.02 £0.07
0. 675(2009 H47T) Y =1.883 9¢ 0184 0.987 2 5.85 +0. 06
1..000(2009 H17) Y=1.723 6e 01006 0.996 3 6.50 £0. 09
1.4 16
= * 0675 kg ai hm? 141 * 0675 kgai hm?
| - I.UfJil ke ‘a.i hm? 1.2} = | 000 kg a.i -hm*
o T 1}
5 08 )
E E 03
= 06 =
BE E 06
# 04 =
0.4 |
02 02}
0 L.
0 10 20 30 40 40
tid tid
5 R 2 T8 R sl A i 2 (2009 iR ) Bl 6 FEARMZ R AR sh A #h 4k (2009 F117)

3.2.3 ZWRAEAARPHELERE 2 FMl RZKEEN0.021 ~0.178 mg - kg™, ¥N T
MR R R, Z R R 50% WP fE AR L3 R PP Z R R KRE 0. 042 ~0. 433 mg -
(2F g 6.51 ~7.98 d fEAR R AR ke WIE R TN AT B R MR B R, JFH R
THRRE,EEW N 4.51 ~6.50 d, LM Z W RJE w0 Toad 72 % 2 % R 5k 8 Bl 2 ma A ok, L
T IAL (1, <30 d) o FrEEHARR B E  EK3.

#£3 ZHRAEARPHERZLEREE(x+s,n=3)

Tt 230 ek (A0 A3 ) FEREI AL WACAR AT a2 FIARMR R B 4 WIS THESR B
/kg a.i. + hm ™2 /d /d /mg - kg! /mg - kg ™!

0.675 2008 i 21 0.065 +£0.006 0.188 +0.009

30 ND 0.042 +0.003

2009 HriE 21 0.078 £0.009 0.201 +0.017

30 0.025 £0.004 0.089 +0.008

2009 (HA7T 21 0.114 +0.007 0.245 +0.012

30 0.067 £0.005 0.213 +0.008

1.000 2008 HriE 21 0.064 £0.003 0.147 +0.008

30 0.021 £0.003 0.069 +0.004

2009 ik 21 0.098 +£0.005 0.264 +0.013

30 0.031 +£0.002 0.174 +0.008

2009 47T 21 0.178 £0.006 0.433 +0.014

30 0.075 £0.004 0.124 +0.007

TE:ND. R AR T O ik iR AR A e
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IF MRL 5 0.1 mg - kg™ B KRR PE (40 BEPL, TN, 5 M . 2T 2 44 0 o 0 5% B 2 25 B
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Safe use of carbendazim in GAP of Atractylodes macrocephala

LIN Jian', WEI Houdao' , WANG Tianyu' , WU Jialun'* | Xue Jian®
(1. Pesticide Environmental Toxicology Research Institute, Zhejiang University, Hangzhou 310029, China;
2. Institute of Medicinal Plant Development, Chinese Academy of Medical Sciences and Peking
Union Medical College, Beijing 100193, China)

[ Abstract] Objective: To study the residue of in roots of Atractylodes macrocephalal and in soil. Method: Samples were ex-
tracted with methanol. The extracts were cleaned up by liquid-liquid extraction and detected by HPLC. Result: Repeatability and ac-
curacy of the method was verified by fortified recovery at 0.01, 0.05, 0.1, 0.2 mg - kg ™' levels. Average recovery were 86. 1% -98.
3% and RSD were 1.0% -6. 5% in root and soil. A. macrocephala was treated with two dosage of carbendazim during growing. Results
of field test showed that the half lives of carbendazim were 6.51-7.98 d in cultivated soil, 4.51-6.50 d in roots, separately. After sam-

-1

ple was preliminarily processed, the residue of dried samples was 0.042-0.433 mg - kg™, higher than the fresh samples. Conclu-
sion; If 0.2 mg - kg ' is recommended as the MRL ( maximum residues limited) of carbendazim in the roots of A. macrocephala , it is
suggested that the dose of 0.675 kg a.i. + hm > carbendazim is sprayed twice a year, and carbendazim should not be used within 21
days before the harvest.

[ Key words| large-head atractylodes rhizome; carbendazim; dissipation dynamic; pre-harvest interval
doi; 10.4268/cjemm20101305
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