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Abstract: The purpose of this study was to develop a green biological pesticide for the prevention and control of
Tetranychus cinnbarinus that are prone to occur in the cultivation of Chinese medicinal materials, the extractive of Capsicum
annuum(Linn) was used as raw material to screen and test the dosage of six emulsifiers, defoamers and antifreezes, and examine
the rotational shear speed, the formula and preparation process of the biological pesticide of nano—emulsion in water from the
extractive of Capsicum annuum(Linn) were determined. Simultaneously, 1.8% of abamectin was used as the positive control to
evaluate its insect-resistant effect. The results showed that a single emulsifier could not form a stable water emulsion. The
emulsification effect of EL-40 and S-20 was better than that of other emulsifiers. When the ratio of the two was 9: 1, the
emulsification effect was the best, with no water separation and a small amount of oil separation. It was found by examination of
the rotational shear speed that when the rotational speed was greater than 8 000 r/min, the oil was no longer separated. Zeta
potential and nano particle size analyzer showed that the particle size span of water emulsion was the smallest, which was 1.48,
when the rotational speed was 9 000 r/min. 0.1% of defoaming agent and 2% of ethylene glycol could achieve the ideal
defoaming and antifreeze effect. The insecticidal effect showed that when the product was diluted 100 times(6.3 pg/mL), the
cumulative repellent killing rate on the fourth day was 94.9% , which was significantly higher than that of other dilution groups
and positive control group, and the effect of 500 times of liquid was equivalent to that of positive control group. In summary, the
preparation process of biological pesticides was as follows : 2% of extractive of Capsicum annuum(Linn) diluent, 8% of holly oil,
2% of ethylene glycol, 0.1% of defoamer, 10% of compound emulsifier(EL.-40: S-20 = 9:1), 80% of distilled water, and the

rotational shear speed was 9 000 r/min, the product had a good effect on killing Tezranychus cinnbarinus.
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Tab.1 Screening results of emulsifier types %
o WP WAL % SR %
IS EL (&fl\ e Precipitation rate of cold storage Precipitation rate at room temperature ~ Precipitation rate of thermal storage
. mulsion
Sl [— Bk R ik R Bk LR
Water separation Oil separation Water separation Oil separation Water separation  Oil separation
EL-40 WA 0.00£0.00a 0.002£0.00a 0.00£0.00a 0.002£0.00a 0.960.07a 1.8340.29a
S-20 R 0.00£0.00a 0.00£0.00a 0.8840.00b 1.5020.00b 1.754+0.22b 2.171+0.58a
By140 W 14.0440.26¢ 5.002=0.50b 0.00£0.00a 0.004=0.00a 14.0840.14e 4.67£0.29b
500 bo% SRR 8.46£0.14b 6.83£0.29¢ 12.62+0.45d 7.3340.29d 12.67£0.14d 4.8340.29b
2301 R 17.1740.14d 8.83£0.29d 12.0040.62¢ 4.5040.00¢ 12.0040.00¢ 2.33£0.29a
601 W 100.00=2=0.00e 100.0040.00e 100.0040.00e 100.0040.00e 100.0040.00f 100.00=2=0.00c

T« [ 9 AR /NG 5 B e R AN [R) Ak B ) 22 55 1 25 (P<<0.05) o R 3[Rl
Note: Different lowercase letters indicated significant differences in the same column between different treatments(P<C0.05). The same as
below.

2.2 FLLFE AL iF ik
MWEIM2ALFEH,EL-405 S-20 5 it 5 5
FAREE , RE& I TC 52 , &2 e KT 6: 4 ), BE R

B S-20 W AT K Rl A8, BE 2 EL-40 BF & Eb ] 3
0, B 7K ARV I H IR BRI T D Rk R
AL ) EL-40:S-20=9:1,
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Tab.2 Screening results of emulsifier compound ratio %
o b Yt THIES CRTUGES I
EL-40: E;L:ﬁitjﬁp- Precipitation rate of cold storage ~ Precipitation rate at room temperature  Precipitation rate of thermal storage
S-20 pearance LIS IR LI¥N Bt Hiok LR
Water separation  Oil separation ~ Water separation Oil separation Water separation Oil separation
9:1 W 0.002=0.00 0.00%=0.00 0.00£0.00a 0.00£0.00a 0.00£0.00a 2.50£0.00a
8:2 W 0.00%=0.00 0.00%=0.00 0.00£0.00a 0.00£0.00a 0.75+0.00b 2.50£0.50a
7:3 W 0.004=0.00 0.00%=0.00 0.00£0.00a 0.0040.00a 0.75+0.00b 2.00£0.00a
6:4 oy RN 0.004=0.00 0.00%=0.00 0.00£0.00a 0.00£0.00a 12.3840.45f 13.0040.87e
5:5 boy RN 0.004=0.00 0.00%=0.00 0.00£0.00a 4.67+0.29d 6.88+0.13e 12.5040.50e
4:6 boy RN 0.004=0.00 0.00%0.00 0.0040.00a 1.6740.29b 12.21+0.401 11.0040.50d
3:7 bo3 RN 0.004=0.00 0.00%0.00 0.2540.00b 2.17+0.29¢ 4.04+0.26d 9.50+£0.87¢
2:8 W 0.0040.00 0.00=£0.00 0.66£0.08c 2.3340.29¢ 12.5840.14f 10.33£0.76cd
1:9 W 0.002£0.00 0.002£0.00 0.7540.00d 2.540.50¢ 3.58+£0.07c 6.67£0.29b
2.3 BIYIHEXFUROFIG U U A AR X e A i . R A TR,

Shy i S T AR BT I ) T, S A 1 0 5 ) %
3 BT = I I VA VA A R R M| B O v e
HH & 3 AT, Bl 5 0 1A A B, RO i R
Wios 2 . 24 K F) 8 000 r/min B, K FL 5 7E %

A% F 8 000 r/min, # 3 4 9 000 r/min i /K FL 7 19
D50 F1 DO KLAR /N OB /N Bi A2 5 B /N (18 1), K FL
W R R . 25 A PR B S AR, K
FL 3 4 B Y15 3080 22 2 9 000 r/min,

F3  FLALHL B I R 07 ik

Tab.3 Screening results of emulsifier rotational shear speed %
54 91 3 / (x/min) B BBl ETURES AT B
Rotational shear M Cold storage oil precipitation ~ Room temperature storage oil ~ Thermal storage oil precipi-
Emulsion appearance L .

speed rate precipitation rate tation rate

5000 Wk, Jotr ok 0.0040.00 0.0040.00 5.55+0.05b

6 000 WA, TobT K 0.00+0.00 0.00+0.00 5.0540.10c

7,000 Wk, JE T K 0.00=40.00 0.00=40.00 4.6240.07d

8000 Wk, ok 0.00=40.00 0.00=40.00 0.0040.00a

9 000 Wb, Je ik 0.0040.00 0.0040.00 0.0040.00a
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The different lowercase letters in the figure represented a significant difference in 0.05 level
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From left to right were the phenomena of water emulsion before dispersion, during dispersion, and after dispersion in hard water, and the storage

precipitation rates under different conditions, respectively
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Fig.3 Performance indexes of water emulsion
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