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Residues Dynamics of Mancozeb and Its Metabolite Ethylenethiourea in Banana and Soil
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Abstract:In order to evaluate the safety of mancozeb in banana and soil, a field experiment was conducted to reveal the residual dynamics
and final residues of mancozeb and its metabolite ethylenethiourea €TU ) in banana and soil by GC. The minimum detectable amount by the
GC method were 1.125x10™ g and 6.82x107'° g, the minimum detectable concentration were 0.003 mg kg™ and 0.014 mg-kg™', and the aver—
age recovery rates were 90.6%~97.8% and 89.2%~98.2% in banana and soil respectively. The experiment indicated that the degradation of
mancozeb and ETU in banana and soil was in accordance with a dynamic equation C=Cye™, with the half life of mancozeb and ETU being
3.3~3.4 d in banana, 5.3~5.9 d in soil, respectively. After 7 days of application, the final residue in banana was 0.641 0~0.670 4 mg kg™ with
150 times dilution and spraying four times, the residual mancozeb in banana pulp, ETU in banana and soil were all lower than their detection
limits. Therefore, based on the FAO/WHO MRL of mancozeb and ETU in banana, 1 mg kg™ and 0.1 mg*kg™, the recommended dosage with
300~400 times dilution and spraying 2~4 times of 42% manlozeb SC was safe.
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Figure 1 GC map of mancozeb
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Table 1 Recoveries of mancozeb and its metabolite ethylene—thiourea in banana and soil samples fortified with different amounts
[E] Ko,
2 5y SIHTREL IRV BE /mg+ 1! | 5 e 3 T PR 5 A%
AR AN 0.05 97.9 98.1 96.5 97.5 0.87 0.89
0.50 95.6 94.2 95.8 95.2 0.87 091
5.00 923 92.0 91.8 92.0 025 0.28
TR 0.05 97.5 98.2 97.8 97.8 0.35 0.36
0.50 94.8 943 95.1 94.7 0.66 0.70
5.00 90.5 92.0 91.4 913 075 0.83
+ i 0.05 96.7 96.4 95.9 96.3 0.66 0.69
0.50 95.3 94.8 95.1 94.8 0.41 043
5.00 89.8 90.5 91.4 90.6 0.80 0.89
LAERRNR A 0.05 96.4 95.6 96.4 96.0 0.40 0.42
0.50 92.8 93.6 91.9 92.8 0.70 0.75
5.00 90.1 89.6 90.4 90.0 031 0.34
fig s 0.05 92.3 90.6 91.5 91.5 0.85 0.93
0.50 89.7 91.4 90.5 90.5 0.85 0.94
1.00 88.6 89.3 89.8 89.2 0.60 0.68
+ i 0.05 95.3 96.7 97.2 96.4 0.98 1.02
0.50 98.2 98.6 97.9 98.2 035 036
1.00 89.5 89.2 90.4 89.7 0.62 0.70
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Figure 5-1 The degradation dynamic of mancozeb in banana

5 25 30

351
3.0
2.5
2.0

15

ﬁiﬁ%%/mg‘kg“

20

10
BRI/
5-2 WEsEfE T AR f 2k

Figure 5-2 The degradation dynamic of mancozeb in soil
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Table 2 Degradation dynamics of mancozeb in banana and soil

FREE mg-kg VIR @)

FEfh TR
2h 1d 3d 7d 14 d 21d 28 d
HHE i’} 2516 2.495 1.093 0.516 0.251 0.042 0.016
0.83 56.57 79.50 90.01 98.33 99.35
IR 2311 2282 0.957 0.453 0.202 0.041 0.014
1.29 58.61 80.38 91.24 98.21 99.39
+-3 i 2.889 2267 1.786 1.376 0.688 0.282 0.118
21.53 38.15 52.36 76.20 90.25 95.93
IR 2.891 2.162 1.792 1.327 0.525 0.224 0.121
25.24 38.04 54.10 81.83 92.26 95.80
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Table 3 Final residues of mancozeb in banana and soil

5% BA it /mg kg™

DK BELVREEAY  MEZUCEC BRSO

R 44

JO 150 2 7 0.598 1.501
14 0.361 0.700

4 7 0.670 1.538

14 0.413 0.733

400 2 7 0.337 1.287

14 0.125 0.474

4 7 0.359 1.260

14 0.147 0.435

IR 150 2 7 0.531 1.407
14 0.281 0.721

4 7 0.641 1.633

14 0.383 0.836

400 2 7 0.337 1.198

14 0.217 0.508

4 7 0.442 1.377

14 0.243 0.682
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Note: Mancozeb was not detected in banana pulp and ethylenethiourea was
not detected both in banana and soil, their residual amounts were lower than the

detection limit; the values in the table are means of the observation of two years.

3 it

Fr A b 5k BE i S 2 1R B O
FHOC, 5RO 5 ARG X0 A5 fe s 71 i 150 1%,
w20 4 W, SFWON R 7 d &AM
% B4 1 R 0.641~0.670 mg kg™ Fl 1.538~1.633
mg-keo FWONEK 14 d A (2 Fn 3 5

B 5394 0.383~0.413 mg kg™ F1 0.733~0.832 mg*
kg RIGERI AR PR R T, R S8
RAEAFE AR oA |, OB BA S I T H A
B 2 SR 0 B e 4 b 1 3% B IS AR A B FAO/
WHO HLE W R EN - €S,=1 mg kg™, ETU=0.1
mg-kg")o

AR FIVEB AT A &, U 429010 4%
BREE SC VR EE 300~400 %, i 25 2~4 UK, A K (]
B7~10 d, ) 1 KRR ORIN 7~14 d, HAE A ok
BRI AR, B B B LR 0.125~0.442 mg kg™
BT FAO/WHO BLE FAR G B AR A A2 1 de i S0P
BB 1 mg-kg? CLCS, i), SRR 0.1 mg-kg s
P A e R PR U St e 4 1 o

S

[1] Hrzete, 1role4e, 4 am, A5 AR BEENR R P sk B 20 M ). JE e
B, 2005, 7:24-26.

CAO Ai-hua, XU Guang—jun, LI Yi—qiang, et al. Analysis of mancoz—
eb residue in tobacco[J]. Tobacco science&technology/tobacco chem—
istry, 2005, 7:24-26.

[2] HFB A 3R AERAR B LAY SRR R E 320 L e iy
FREAEIT(N). 482Y, 1997, 36 6 ):31-33.

FENG Xiu—qiong, LI Hu. A study on the residues of mancozeb and its
metabolite ethylenethiourea in apples and soils[J]. Pestides, 1997, 36
6):31-33.

[3] YRGS, AR, VRN, A AUERERET SRR N | 5 R
AR ER B AT LEIFSET). AR R 2525 4], 2001, 23 (1):69-71.
FAN Zhi—xian, YE Zhi-qiang, XU Yun-cheng, et al. Comparison of
residual dynamics of mancozeb and ethylenethiourea on cucumbers
grown in plastic house and open field[]J]. Journal of Jilin A gricultural U-
niwversity, 2001, 23 1):69-71.

bR A, AR SRR A URER B SRR e Z R 1
TR ER R SIS, R A IR, 2005, 21 €):58-61.
JIN Yi, SHI Li-li, SHAN Zheng—jun, et al. Dynamics of residues of
mancozeb and its metabolite in lichi and soil[]]. Rural Eco Environment,
2005,21 ©):58-61.

5 WARIE, ZRAHE, frfm e, 45, D A 4 AR B AR (i
IHTITIAT. FREEALSE, 2007, 26 @ ):535-537.
XU Ying—ming, QIN Dong—mei, HE Li-li. An analytical method for de—
termination of mancozed in potatoes and soil by gas chromatography [J].
Environmental Chemistry, 2007, 26 4 ):535-537.

[6] EHIERE, 20 4K, SRAKIN. VEII I K -3 e (OB S B 5% AU €

TR IRTE[). A 25224, 2000, 2:63-70.
MA Heng-lin, JI Ran, ZHANG Yong-gang. Study on an analytical
method for determination of mancozeb residue in watermelon, watermel—-
on leaf and soil by gas chromatography[J]. Chinese Journal of Pesticide
Science, 2000, 2:63-70.



