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Preparation of Pyrethrins Microcapsule by p-
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Abstract: Natural pyrethrins was encapsulated in hollow
hydrophobic part of p-cyclodextrin to protect it against natural
degradation. The encapsulation efficiency and drug content of
the pyrethrins microcapsule prepared were 92. 15% and 8.
5% , respectively, and the particle size ranged from 1 to 17

m. It was demonstrated that the pyrethrins microcapsule had
better thermal stability and slow-release capability than liquid
pyrethrins. Its slow-release kinetics could be described as the
first-order model. The storage stability of pyrethrins was
improved after encapsulation. Results showed that the drug
content decreased within 20% after 5 months at 4C. Under
natural conditions, microcapsules could also prolong the
The
pyrethrins microcapsule in this study had high insecticidal

storage duration of pyrethrins by 1 ~ 1. 5 times.

activity against Culex pipiens pallens, Aedes albopictus, Chilo
suppressalis, aphids and Myxodes armyworm, indicating that

it was a promising pesticide for the control of pests.

WS B A9 2019-06—-13

Key words: natural pesticide; pyrethrins; B-cyclodextrin;

microcapsule; stability

BRI 4G R — Bl AR A G RHE Y HAE S
AERECH K AR BR L 4l O LA A b Ak R
At AR B A R X IR I B P B AR AR, X B
HEE RS FESR T R RS RN TR E . B8
ZRHT 100 ZAET A W BLPERIE, BN R
B TR B R AR BRI SRR R 36 TR 5
B =SB IR R )R B T, X
R PE AT R AR BR UG B 7™ R A 7 R A A
AR E BB S M A T, T BAE R
RS, S BUG 2 RA S .

FI BT R SR R 1L 44 B R 2 2R B 2457 e 1 2 A 7L
T 7K FLIR 45 A L RO T A 5 BB SR 44 T P 36
BARE S PR E B 20 B . A BT
FUARAE R Bk A4 T 5 B R U e AT L L (R
Jit HIBE % 25 S R JE N MR IR T TR ALK 206, A R 7
FHEBUENE, BL AR R H &l me . mk T
RARIER HR 2 B T 2 1 S A AN S 3.

T R AR B HE A 77 18] By AE B S
SEML RS AR RIREF IR XA E AR BT
Hoe TIRRMUB BN 4 B B IF 5 5 AR5
BB W B RE B TT R b O B R RS s RIS
HRAMT E S pH E . B8 RE W LISE 2 B
jﬁ[ﬂj;’é[l(}llj.

B FRIHE (B-CD) 2 ph 7 1 A e 284 7 2 6 20 LA
a1, AW SR BRI &, HAME 2 &
AR S SO A AR TR 2R TR ISR K X i PR )
23 TR A2 0] A o i 2K A A K X K 0
W 5 2Y R BEEEE Y I E T OB AL 5
AL AR Hor T4 B or RS 1 .

B B BA973—), &, B, T2EE L, B 44 500, FEHSE 7 R &R AR E-mail: carol. xuran@tongji. edu. cn



F12H

B A AE DL S EIRE A R R B R 2 R i 1773

1 B-SMIREH S FEMR 51

Fig.1 Molecular structure and stereostructure of

B-cyclodextrin
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Fig.2 Mechanism of preparation of natural pyrethrins

microcapsule by inclusion method
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Fig.6 Thermogravimetric analysis of microcapsule
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Fig.7 Slow-release curve of microcapsule

Higuchi ##  Ritger-peppas #5, 4 Fh Bk 3 12



1776 [a] BF K 2 2 #ME R B 22D

ERYE

BRI AKX KHM AR R AR LR 1. R
¢ 9IFTE], hs Q 2 ¢ WX N Y BT R,

*x1 FAFERPUSER
Tab.1 Fitting results of dynamic model

P 3 PEAK HEXRH R
TG Eh 1R Q= 1.40 ¢ + 10. 60 0.857 0
— RS Q= 88.05 ((1— ¢ 0-0%1) 0.995 5

Higuchi ##1 Q=12.18¢%5—3.98 0.982 0

Ritger-peppas ti &l Q= 10.16 ¢ %5 0.975 9

Xt 4 B[R] Bl 7 AR (4B 45 R H AT A
L B BRI A BE AL B R SR Bk H A R 1 2 R 2 R AL
TIBAF A — BB Sy 2 BR, oy 8T h 5E 0] ¢ 47
R KR, LR A T MR BB R
Q = 88.05 ((1—e ™% %) JHERE R*=0. 995 5.
T 1 P2 i £ B T RE T /B FP RIS T A R 2 R
SR — F B A AL, 25 AL R R Rt
BB — R 3 1 AR A £R N ] 8 .

00T o mibmmx
| — B REEA

B BE/ %
8 & 3 &

(=]
T

(I) 2IO 4IO 6IO 8IO
I 8] /h
B8 MEBRITEMEN—ZHHFEREHLE
Fig.8 Fitting curve of first-order kinetic model for

cumulative release rate of microcapsule

M 8 HAT LLE U B0 A BT T S T
PLAr AW E B, 78 2~30 h i, (e 2 P Ah e i 25
R B TG TR U R TBOER 4R, 30 h 5 BB I
JE BT PN P B 43 R B AL B OOR B 1 BN, B
BERE , A BT L.

DL U8R, DL B3R RRG S BE A Y R S Ik K 44 I
TR B HL A B 28 B BB, ELAHXT IR 25 2808 Bk
BORTEAE, R K, HERIT A —R3h 12
AL,

2.6 PATEREMST

Bl 9 BTE ACUKFE A7 — BLET ) J5 , I 22
R . I 9a.9b A1 9c 4 HIRAEFE 0.5.9 4~
A5 SEM &, %t L& 9a. 9b BT L8k i 52 32 1 %
BRERKIIAAL; B o H B 28 T A B B
G W i A7 B ) KK 3 BOBE B B LA T BB AR 22
PN LR &

3 3 T R AN ()i A2 B ) T A A B R 3 24 R, ]
B A BEE AR RT B 3R B 2. anfEl 10 WL 5
MRJE SRR AR BB HN 87. 22,9 A/
MG T 25 50%. R ILLL B3RMINE b BE b A MUl 2
HA B ARRE Tk T 3 i 48 S U B 1Y
Y FARCR Ao, BB AR A TR 5 4 A
JEE & TT AR SR, 171 B K A A BT ) A A R T
FRS AR T B R SR LA R R AR R 2 AR,
2.7 {EABKSHT

B 11 25 A R B R 3G R VR B TR 2
ERIFREA KA CE T B R AT, A7
i AR P 2 VE R A% L. IR ATE

a0M™MH

b 5~A

c91A

B9 HMREGRFREEAREER
Fig.9 SEM of storage stability of microcapsule
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Tab.2 Toxicity of Culex pipiens pallens larvae and

Aedes albopictus larvae
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Tab.3 Toxicity baselines statistics of three pests after treatment for 24 hours
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