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Residue and Degradation of Carbendazim in Rice and Soil

LIU Shuang—shuang, YANG Ren-bin, CHEN Hai-ping, FU Qiang
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Abstract: This paper studied the residue dynamics of carbendazim in paddy water, soil and rice, and determined its final residue in paddy
and soil with the method of field test. Samples which were extracted with the mixed solution of methanol and rare hydrochloric acid were
cleaned up by liquid to liquid separation, and determined by HPLC—UV. The results showed that while the spiked concentration of carbendaz—
im in paddy water, soil, rice straw, rice shell and brown rice ranged from 0.05 mg-kg™ to 1.0 mg-kg™, the average recovery from 83.16% to
95.44% with the variation coefficient of 1.23% to 5.32%, the minimum detectable mass fraction in paddy water, soil, rice straw, rice shell and
brown rice samples were 0.005, 0.005, 0.050, 0.050, 0.025 mg-kg™. Degradation of carbendazim in paddy water, soil and rice conformed to
chemical kinetic equation. The half-life was 2.53~3.41 days in paddy water, 6.20~7.27 days in soil and 3.27~3.91 days in plant. The original
deposition was closely related to application rate and spraying frequency. Carbendazim was sprayed twice or three times at a 7 days interval
with the application dose of 231 g+hm™ and 346.5 g-hm™, the final maximum residue of carbendazim after 21 days were ND(not detected ) in
soil, 0.524 mg kg™ in rice straw, 0.528 mg-kg™ in rice shell and ND in brown rice, respectively. The residue of carbendazim in rice straw
and rice shell was higher than the standard, so there might be some risk in using the straw and shell as feeds. But the residue in brown rice
could be lower than the MRL(Maximum Residue Limit) in China, CAC and Japan.
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1.2.1 HERRE ST

ZWRTEKFE LR EIRE T 200045 AE
2010 4F 12 A AlfE R FUNFIKEHT, KI5
R S ARG A B 25k B RIS PR 4o
1.2.1.1 R shaSiA

BEBE I PIAE A A A it 20 R K R A | L %
30 m?* ZKFEIX 30 m? X AT 30 m® SN BIX , F
IKFEAERIA, DL 462 g-hm™ SiKBEEZ R —IK. F
WMiz§)5 1h #11.2.3.5.7.10.14.21.28 .35 d 4> 57
/NX I BEDL 10 2 2L |, BUKRERE AR OKFEIX )1 kg 22
4L BAEHARE (S # X)L A4, B (S HIX
0~10 em )2 kg 245, [T U E X BRAE o
1.2.1.2 IR IRE

BRI AR AR AT 22 0 R KRR AR L, 5
F & 346.5 g-hm® A & 231 g-hm™ 43 2 1K .3 Kl
25,3 1N(7.14 21 )&, Hiks A X, &
WEFRIX B 34 30 m® A /DMK, &40 IR X [E] AR
1To FOKFEAKMA, S AIEHE 22% 2 3 R 2757 (5
SR )2 YOf 3 WK, BRIEIRG 7 do FHa—IKiEZ

J& 7.14.21 d 23 BIRICREFT 1 kg, HERIREAHE B &5
2 kg, [RIBTSRZS X BEAE o
1.2.2 k&b EE

FH7K : £ U845 U8, B 500 mL AR A FRRIAE & +
2 B R B S O SRR R BRI 4E , T4
PRHRE S, FI 53 A 500 g MR RFINARE & s REATF . 25
BRAEE W45, VIR, FEAHR AT, PU 4 HL 200 g R
FIRFIRE S A5 T AR, E NI T, &M%
MU BB THAR, FEAHRS, P42 H 200 g 1F
SRR i s REK R T AR — 2P T, BROK
L BB IRy BEAL BUOK K , FEAH R AT, D432
200 g YERMRFIIAES o LA EARINAE 35 B F-20 C3F
BB -
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FH7K 3 REFFAE G MEAR LS B AR 5 KR
50.0 mL, 132 50.0 g . F&FT 5.0 g) T 250 mL EL.Z£ =44
JEHE, ¥ 60 mL I EEFT 0.1 mol - L HCI IR &
(RFRE A 2:1), F 30 CHEIRIRGHREL 1h, 7 [KJs
S|y T vk, VRS 2 250 mL 43I -, RN
A 30.20.20 mL ZFRZ g 3 kIR ZEH, LA
A8, 1 0.5 mol - L f) NaOH 35 ¥ 35 23 s - Hr /K 4R
pH £ 6.5~7, BRI A 30.20.20 mL ZFRZ B 3 Ik
WU, GBI LR BRI , I 78 RAGEE IR
T, AR EERZE 5 mL, 71,

A58 ROKEE i ERRFRBGE B4 (4552 5.0 g,
REK 10.0 g)F 250 mL ELZE =AM, il A 50 mL —
AL, T 30 CHERIRG I 1 h, 75 [l -
g, EWREEREE 250 mL AN H, JA 30 mL
0.1mol - L™ HCl ¥ WK FE /3 iR A 2 B, FEA MM, A
0.5 mol - L™ ) NaOH ¥ 1815 43 Wi <} H 7K AH pH 2
6.5~7, FARUIMA 30.20.20 mL —& B4 3 IE%
E, GBI R BOR, e R kAR ERE T H
HEERZE 5 mL, £,

1.2.4 a3

HP1100 B S 3080HE i (s £ AMerii 38 Stk
2T AR, IEHE . 250x4 mm AR, NIEFE ODS
Hypersid(5 wm) , Jii gli4H K B EE: 7K =50:50(V/V ) ; i3k
0.8 mL-min™, £ 25 °C, K 280 nm, #HHEE 20 pL,
FREZHT, 20 R AR R E R 7.513 min,

X 2B RTE 0.008 8~11 mg- L™ JE N, Wk 56
TEIE TS RIFRILRMER R
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mg- L7, [ R AT RE A4 - Wit 25 8 22 AV B LA 5 1 2y
BHIRE R, 2 0 R R ; M2 it XU /R 23K
DR ZHEREEIRI/NX SN £ E R pH 2 i
SAF KBRS, B BT TR F . 25
1d, BB REETRET 30.4%~41.3%, 848 74,558
THARZRIK 71.6%~83.2% . ZH RIEKI FMFIKE
3 HAE H K P T R Sh A T RE 43R «
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Figurel Degradation curve of carbendazim in field water

Wi Z W R 1 hJ5, 7ER H L P R RE TR E
3 0.157~0.244 mg-kg™,1d J5§, ZHRIEM 21.3%~
24.5%, 152455 5 d HIREN 49.7%~61% ; 24 )5 28
A5 A ARk 94.3%~94.8% , ZHE RIERKI HM .
K& 3 HhAE H I BT S RE S 5R
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Figure 2 Degradation curve of carbendazim in soil

4.059 mg-kg™, IR H AT RB 2 : Z T R 5 T K B ZEAF bR
b ZHRBEFAHR LR SRR AR R
R, RAHBZHAWRER . MG 1d,5R8HE
K 31.1%~49.4% , Hizhja 5 d R E ik 82.2% ~
88.3%, izhj5 14 d ZERCINME 97.8%~98.9%, %
HRIERY M K F 3 sk Rk RE#sh A
FRAR

C=1.254¢1%7 (€=1.968 Te921% (=1.425 2177 3

A4 FI K 3.47.3.27.3.91 d(&l 3),

-— -
0 10 20 30 40

Al E)/d
3 ZEREKTEEKRDAE BRI &

Figure 3 Degradation curve of carbendazim in rice stem
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Table 1 Final residues of carbendazim in soil

& /mg ke

Fﬁf‘ﬁi% ! fﬁg 2009 4F 2010 4¢
7d 14d 21d 7d 14d 21d
231 2 0022 0.009 ND 0.025 0.011 ND
3 0029 0011 ND 0.034 0.017 ND
346.5 2 0038 0.014 ND 0.038 0.014 ND
3 0042 0.021 ND 0.049 0.019 ND

¥ :ND F/R KA H (not detected ), T,

FARGIE AL HEAN 2 YRALFE ; 20 R AE + 358 i B 40 5%
B B 7E ND~0.049 mg-kg™ 2 [a] , H AP 5| B4 PSR B
B 0.034 mg-kg™, [ RALEE S K 0.049
mg-kg,

24 ERREBT AXABKIHRLEE

FRREAKI, DL 231.346.5 g-hm? (i 2455
2, 0B R 2 YO 3 IR, BIKIERR 7 d, T
Ja—WKHEZE )G 7.14.21 d SREFREFFAFERE, 43 B0 xE
FEFF AR ZH AR R, AR R L
2,

A2 2 AL SRR AL BN 3 AL FEER B B
FARGRI R AL AN 2 YRALFE ; 20 RAERGFT A B 5%
B BAE ND~1.922 mg kg™ 2 [8] R B AL PERR 5 B &
ok 0.867 mg-kg?, FFIEREN 1.922 mg-kg'; £
W RIER T R AR E & TE 0.083~1.788 mg-kg™
Z 8], IR A PR AR B B RO 0.670 mg-kg™, 5
BN 1.788 mg-kg™; B RTEAN IR A TR
H7E ND~0.050 mg kg™ Z[0], KRB REE,
RN AL PSR B B A= o 0.05 mg-kg s

B AT BRI 2 W, 7E /K R AR K I 5 it 55 T R
JG , Z W R EERA TR, A5EZE AR, B
FKFEIE MR BK B TR, REFF R WiAG 2, 1
RS, FPEIT AR 2 AR RS , &
R 22T RAE /K REREAR b AO5R B B OR B o i Je
7d FEFF AR E R R A 1.922.1.788 mg-
kg, HiZi)E 14 d BBFF. B REER SN
0.988.0.912 mg kg™, jti 24 f5 21 d FEFF . 55 ER B
BEES IR 0.524.0.528 mg-kg™, TRKAEFH H
AEFIERKIEZE 7dAMER S, 14df121d 3
KK, RSP ZERIERE EEE P TR
KR AR, REMEZHRESRKF MRL K 2
mg-kg?, BMEMTERSIEZWHRETKFH
MRL 4 2 mg-kg™, H A8 & 2 0 R 7EREK 1) MRL

R2 SHEREBT . AENBAFHNRLEEKEE
Table 2 Final residues of carbendazim in rice straw,

rice shell and shelled rice

W MEAFIE/ M )R BRE & /mg kg

Fy ghm®™ KB OBMEIA gm0 8% BX
2009 4 231 2 7 0.788  0.611 ND
14 0233  0.88 ND

21 ND 0.083 ND

3 7 0877  0.656 ND

14 0255  0.295 ND

21 ND 0.087 ND

346.5 2 7 1355  1.187  0.031

14 0751  0.644 ND

21 0388  0.203 ND

3 7 1.866 1421  0.044

14 0.891  0.881 ND

21 0498  0.485 ND

20104 231 2 7 0.832  0.644 ND
14 0311 0301 ND

21 ND 0.095 ND

3 7 0867  0.670 ND

14 0322 0311 ND

21 ND 0.099 ND

346.5 2 7 1475 1277 0.029

14 0.762 0.621 ND
21 0.419 0.311 ND
3 7 1.922 1.788 0.050
14 0.988 0.912 ND
21 0.524 0.528 ND

N 1mg-kg'o ABFEREN FEKTZHRILHER
/N T EREARE , DRI 4 fY , T RS AT RIS 5 H Y
SR B RS, EEN BRI —E RIX
W, AR IRRL G % A T HE— ST

3 #ig

KU BN FIK S 3 ARG R, 25 R 7 H
IKFRERRH A, Y/ N 4 d, ZERS H 3
BRI, R 6.20~7.27 d, {EHARXS R £
B R AR, T IR S OOE £ T R 7 SE R
FEREERR 32 d, K EEFUIRZHRAE/NE L
R TERN 26.6~34.5 d,

FEBGRRIKRE P L3 R FEE P TS,
RIKHEZE 21 d [T 0.5 mg-kg™?, I LG
1 2 0 R I REFT A eV E R R — 2 4 XU 5 Rk
hLERREEWR/D, HiniTF MRL, RHEZE
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