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Study on formula and field trial of 5% emamectin benzoate microemulsion
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Abstract: According to the low utilization at present of 5% emamectin benzoate microemulsion the
formula of this product with obvious synergistic effect high safety and max retention of the solutions were
selected in the process of compounding additives. The optimum formula of 5% emamectin benzoate
microemulsion was developed through screening the different solvents different adjuvants and determining
difference in physical and chemical properties of the surface tension spreading area max retention of the
solutions etc. The optimal formula of 5% emamectin benzoate microemulsion was as follows: Emamectin
benzoate 5% alcohol 25% cyclohexanone 5% 6 025% rapid penetrant T 4% epoxidized soybean oil
3% glycerol 3% 1# emulgator 20% and deionized water up to 100.0% . All specifications of the
formulation were with a good quality meets the requirements of microemulsion. At the same time the

results of control effects showed that it had a good control effects against thrips on Rosa chinensis. It was
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better than others commercial 5% emamectin benzoate microemulsion. It could provide reference for

developing pesticide microemulsion formula.

Key words: Emamectin benzoate; microemulsion; formula screening
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1 37 ~
Table 1 Determination of the solubility and stability 39 mN/m 59
of mamectin benzoate 1 000 44.1 mN/m
Cold stora,
Treatment ~ Solubleness  Thermal stability o slorage (JFC. OP4O0, N
stability
1#) .
1 Well Normal Sedimentary
100 mg/L
2 Well Normal Normal
(P >0.05);
3 Common Sedimentary Normal
150 mg/L 1# 28.82 =
4 Well Normal Normal 0.23 mN/m ;
5 Well Normal Normal
] A 2 A 3 A 4 A 5 200 mg/L
N N N N +15% o Note: Number
1 2 3 4 5 in the table represented the addition of acetone
methanol cyclohexanone ethanol ethanol + 15% cyclohexanone 1# < <JKC<
to emamectin benzoate respectively. OopP40 14 3
(P<0.05) .
2.3 1# 1 #
2.3.1
20% ( 1),
(2002)
2
Table 2 Determination of stability and decomposition rate of mamectin benzoate
(%)
Dispersing agent Protectant Water entry stability Thermal stability Cold storage stability Decomposition rate
K12 Uv-531 Qualified Normal Epinephelos 10.00 £0. 11 a
opP40 BHT Qualified Normal Epinephelos 0.10+0.02 ¢
602 Uv-531 Qualified Normal Normal 6.00+0.17 b
602 BHT Qualified Normal Normal 0.10+0.04 ¢
+ Duncan’ s 0.05

o Note: The data in the table were mean = SE. Different letters in each column indicated significant difference at P <0.05 by

Duncan’ s multiple range tests. The same as below.
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3 5%

Table 3 Determination of formula stability of 5% emamectin benzoate microemulsion

Physical stability

(%)
. Decomposition
Number ~ Appearance Stability . Cold storage Frozenthawed
Room temperature Thermal stability rate
stability stability
1 0.80+0.03 a
Qualified Normal Epinephelos Epinephelos Epinephelos
2 0.80 +0.06 a
Qualified Normal Normal Normal Normal
1.2 2 1: 5% 25% 5% 602 5% 4%
3% 3% 1#20% BHT 0.5% 100. 0% ; 2: 5% 25% 5%
602 5% T 4% 3% 3% 1# 20% 100.0% - Note: Number 1 2 in the table

represented the preliminary screening of two auxiliary formulations.

4 5%
Table 4 Comparison of parameters between optimized formulation and commercial product of 5%

emamectin benzoate microemulsion

(g/em’) (mN/m) ('min) ( mg/cm’)
Number Density Surface tension Drying time Retention

1 1.10 £0.05 a 23.25 +0.31 e 7.45+0.37d 13.11 £1.72 a

2 1.03 £0.06 a 28.64 +0.42 d 10.55 £0.55 ¢ 9.45+0.63 b

3 1.01 £0.12 a 30.55 +0. 26 be 12.35+0.97 b 8.22 +1.23 be

4 1.03£0.10 a 29.99 +0.40 ¢ 11.66 +0.32 b 7.14 +£0.62 ¢

5 1.05 +£0.11 a 35.66 +0.37 a 18.66 £0.45 a 5.77 +£0.66 d

6 1.02 £0.09 a 31.06 +0.24 b 17.36 £1.21 a 8.38 £1.03 be

1 5% 2~6 5% o o Note: Number 1 in

the table represented the sample of the 5% emamectin benzoate microemulsion formulation. Number 2 ~ 6 in the table represented

others commercial 5% emamectin benzoate microemulsion. The same as below.

2.4

15

1
90.46% +2.42%

0.05) .

7 o 6
7 d 15d
90. 00%
90.35% +2.30% 5
(P<

5

Table 5 Control effect against thrips with different

chemical treatments on Rosa chinensis

7d (%) 15d (%)
Control effect 7 d Control effect 15 d
Treatment )

after treatment after treatment
Control - -
1 90.46 £2.42 a 90.35+2.30 a
2 75.22+£3.91 b 72.17+£1.42 b
3 68.14 £2.37 ¢ 67.49 £1.94 ¢
4 68.55 +4.33 be 61.92+1.41d
5 70.25 +£5. 12 be 66.59 £3.02 ¢

72.64 £6.49 be

65.85+1.77 cd
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( Wiistneck et al. 2003; Radulovic et al. 2009) ,
(
2019)
( 2002) .
( 2002) o
37 ~
39 mN/m 5% 1 000
44.1 mN/m
20% 1#
23.26 mN/m
5%
5% 25%
5% 602 5% T 4% 3%
3% 1 # 20%
100. 0% -
5%
5%
5%
o 7 d 90. 46%
5 15.24% ~22.32% 15d
90.35% 5

18. 18% ~28.43%

30%
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