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Effect of TBHQ on avermectin photo-degradation and its
synergism on small brown planthopper
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(1. Institute of Plant Protection, Jiangsu Academy of Agricultural Sciences, Nanjing 210014, China;
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Abstract To delay avermectin photo-degradation, the paper studied the effects of different concentrations of antioxidant, terliary
butyl hydroqulnon (TBHQ), on avermectin photo-degradation. The toxicity of avermectin and TBHQ mixture on small brown
planthopper (SBPH) Laodelphax striatellus (Fallén) was also determined via rice-stem-dipping method. The results indicate that
avermectin photo-degradation fits into the equation for first-order chemical reaction kinetics. Photolysis rate of avermectin
photo-degradation under sunlight is slower than that under UV light. When TBHQ and avermectin ratio is 1 : 1, photolysis rate is
lowest for avermectin photo-degradation, and its half-life is 11.81 h. This is 167.19% increase compared with treatment without
TBHQ. Laboratory bioassay results demonstrate that the synergistic effect of TBHQ and avermectin mixture on SBPH is signifi-
cantly strong. After 3 h exposure to sunlight and UV light, the toxicity of avermectin and TBHQ mixture on SBPH increases signifi-
cantly compared to that without TBHQ. The synergism ratio is 2.00 and 2.63, respectively.
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Tab. 1 Effect of TBHQ on determination of quantity of avermectin
Sample quantity (mg)
Treatment Avermectin TBHQ Actual quantity of avermectin (mg) Ratio (%) Average (%)
1 0.598 5 0.60 0.590 2 98.61 99.23+0.41
2 0.598 5 0.30 0.601 8 100.55
3 0.997 5 1.00 1.002 4 100.49
4 0.997 5 0.50 0.980 1 98.26
5 1.501 0 1.50 1.4819 98.72
6 1.501 0 0.75 1.4822 98.75

/

)*x100% Ratio=(actual quantity of avermectin/sample quantity of avermectin)x100%.
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Fig. 3 Photodegradation of avermectin under different
light sources
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Fig. 4 Photodegradation of avermectin with different con-
centrations of TBHQ
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Tab. 2 Toxicity of avermectin to small brown planthopper under different light sources
TBHQ : LCs0(95% )
Light source TBHQ : avermectin N"'p"éiiﬁiﬁ}:’eﬂown Slope + SE : Liffegi ?’n‘;‘;ﬂ_ﬁif?)ce Synergism
Sunlight 0:1 585 1.94%0.16 0.999 0.54a (0.46~0.63) 1.00
111 684 2.01£0.15 0.975 0.27b (0.19~0.39) 2.00
UV-light 0:1 578 2.080.16 0.996 0.79a (0.58~1.06) 1.00
101 655 1.91+0.14 0.982 0.30b (0.25~0.34) 2.63
Dark treatment 0:1 634 2.03+0.15 0.960 0.23b (0.15~0.32) —
LCsy  95% ; ( )= TBHQ LCsy/ TBHQ

LCsy Non overlapping 95% confidence intervals of LCsg are used as the criteria to determine significance of difference in toxicities to insec-
ticides. Synergism ratio under the same light source= LCs, of treatment without TBHQ/ LCs of treatment with TBHQ.



1310

2010 18

[11-12].

: (1)TBHQ
; (2)

TBHQ

, TBHQ

TBHQ

TBHQ TBHQ

TBHQ

2% 30k

[1]

[2]

(3]

Tsuji K. Microencapsulation of pesticides and their improved
handling safety[J]. Journal of Microencapsulation, 2001,
18(2): 137-147
> > . [J].
,2008(8): 76-78
(M]. : )
2000: 64

(4]

(3]

(6]

(7]

(8]

(9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

Gagliardi L, Amato A, Basili A, et al. Determination of
sun-screen agents of the pamlnobenzonic acid type in cos-
metic products by reversed phase high performance liquid
chromatography[J]. Journal of Chromatography A, 1986, 362:
450-454
Bull D L, Lvie G W, John G M. Fate of avermectin Bla in soil
and plants[J]. Journal of Agriculture and Food Chemistry,
1984, 32: 102-108
Clark J M, Scott J] G, Campos F, et al. Resistance to aver-
mectins: Extent, mechanisms, and management implica-
tions[J]. Annual Review of Entomology, 1995, 40: 1-30
Louis S C, William F F, Byron H A. Photodegradation of
avermectin Bla thin films on glass[J]. Journal of Agriculture
and Food Chemistry, 1971, 39: 1310-1319

[J1. , 2006, 45(12): 828-830

[J]. , 2002, 22(1): 19-22

[J]. , 2006, 25(2):
185-188
1.
, 2007, 36(1): 27-31
¢ UL
, 2007, 36(2): 29-34
: : (TBHQ)
[J]. ,2009(1): 36-38

[J1. , 2006(6): 74-75
. TBHQ [J]1.
, 1996(4): 44-45
[J1. ,2002(1): 19-20
[J1. , 1999, 22(3): 21-24
Burorws H D, Catle L, Santaballa J A. Reaction pathways and
mechanisms of photodegradation of pesticides[J]. Journal of
Photochemistry and Photobiology B: Biology, 2002, 67(2):
71-108
[D].
,2007: 49-52



