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1) Degradation Pattern of Bifenthrin and Cyhalothrin
in Soils and Aqueous Media
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Abstract

This study was conducted to elucidate degradation pattern of two synthetic pyrethroid
insecticides, bifenthrin having 2-methylbipheny! group and cyhalothrin having a-cyano benzyl
ester group in theirs alcohol moiety, in two soils and aqueous media under laboratory conditions.
The half-life of bifenthrin was 85.1 days and 12.4 days in Chilgok and Bokhyen soil of aerobic
upland condition, respectively, and that of cyhalothrin was 54 .6 days and 32.2 days. Bifenthrin
and cyhalothrin were degraded very slowly under anaerobic flooded condition and sterilized. Their
degradation seemed to be mainly mediated by aerobic microorganisms in soil. Bifenthrin and
cyhalothrin were degraded more rapidly in Bokhyen soil with rich organic matter than Chilgok
sotl, Cyhalothrin was degraded 30 days faster than bifenthrin under aerobic upland condition of
two soils, Cyhalothrin was degraded more than bifenthrin in alkaline solution of pH 10, but

cyhalothrin and bifenthrin were degraded very slowly in acidic solution of pH 2 and 6.
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Bifenthrin
CF3\ (Z)-(1R)-cis - CHy
C=CH CH, C0.0CH,

a/
H Y H

CH,

2-methylbiphenyl-3-ylmethyl (Z)-(1RS)-
cis—3—(2-ch10ro—3,3,3-trif1u0roprop—1-
enyl)-2, 2-dimethylcyclopropanecarboxy-
late

Cyhalothrin

CF, (Z)-(1R)-cls-
C=CH CH, €o.0_

MO iR

(RS)-a-cyano-3-phenoxybenzyl (Z)-(1RS)-
cis-3-(2-chloro-3, 3, 3-trifluoroprop-1-
enyl)-2, 2-dimethylcyclopropanecarboxy-
late

Fig. 1. Chemical structure and name of bifenthrin an dcyhalothrin

Talbe 1. Physico-chemical properties of soil used in the experiments

Soil Texture* Clay Silt pH** O.M. C.E.C. WHC***
(%) (%) (%) (1:5) (%) (me/100g)
Bokhyen LiC 40.0 28.6 5.5 3.8 12.0 135.2
Chilgok CL 18.2 39.9 6.7 1.1 8.4 92.0
* LiC  light clay, CL : clay loam
* %  Spil : H,0
* % * maxmum water-holding capacity(g/100g dry soil)
bifenthrin ¥ cyhalothrin® %% 20 ppm, 1ml
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Talbe 2. Composition of buffer solutions used in the experiment
(unit : ml)
pH 5.0M 1.0 Glycine 2.0N 2.0N Pesticides Volume
(25°C) NaCl +1.0 M Na(Cl HCl1 NaOH (ug) (H,0)
2 1 1 0.3 - 10 10
6 1 1 - - 10 10
10 1 1 - 0.2 10 10
3) Bifenthrin @ Cyhalothrin®] 32134 Talbe 3. Recoveries of bifenthrin and cyhalothrin
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A% 9 By 2ok 0.1 ¥ 1.0ppm TFL
2 5 gAY FZFEE A7 spikests] EH4EE
F% Z 3 bifenthrin® 87.3¢14 93.49% A= °)
g2 cyhalothrin® 90.2-95.3%°lich. 44
ZAqHE 0.1 ¥ 1.0ppm FENAH F A &
5 96%c°l49 segs Byct.

for soil and water fortificated with two
concentration

Fortification Recoveries(%)*

(ppm)

Chilgok Bokhyen Water
0.1 87.3+3.5** 89.5+4.0 96.3x1.0
1 91.2+2.8 95.3+2.5 97.8+1.2

*  Each value is the mean of triplicate
* % Standard deviation
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Bifenthrin -

Recorder Response

Retention Time (min.)

Fig. 2. Typical gas chromatogram of bifenthrin
and cyhalothrin in soil extracts
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Fig. 4. Degradation bifenthrin  in
Bokhyen soil
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Fig. 3. Degradation bifenthrin  in
Chilgok soil
O-0: sterilized © — O : aerobic

A= 1 anaerobic

pattern  of
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ofg 37} Ao Z 8o cyhalothring M2 stz
dapde AFge 2AY ZAde Fig. 5 ¥ 6%
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Fig. 5. Degradation pattern of cyhalothrin in
Chilgok soil
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Fig. 6. Degradation pattern of cyhalothrin in
Bokhyen soil
(-0 : sterilized © — O : aerobic
A=\ anaerobic
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Fig. 7. Effect of pH on the degradation of

bifenthrin in the aqueous media
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Fig. 8. Effect of
cyhalothrin in the aqueous media
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