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M icrocapsulating and Controlled R elease Characteristics of Sex
Pheramone of Grapholitha molesta

XU Yan', WU Guo-ln, WU Xuemin °, QIN Y uchuan’
(a.Deparment of App lied C hanistry, b. Deparment of Entomo bgy, China A gricu lura lUn iversity, Beijing 100193 China)

Abstract The encapsuhted granuk of the sex phewmone ofG rapholitha molesta Busck w as prepared
by phase separating using ehyl cellibse as shell material The factors w hich affect the average
dianeter and encapsulating rate of encapsulated granule of sex pheromones ofG. molesta, such as the
varieties and quantities of em ulsifier the vareties and quantities of rekase controllng agen{ the stir
speeds the content of organ phase concentrate of PVA (polvinyl alecohol) n water phase and the
droppng speeds of organic phase were studied The resulis show ed that encapsubted granuk of sex
pheran one of G. molesta can be prepared w ith high encapsulatng rate usng emulsifier 700" as
emu lsifier and methyl oleate d+n—buty phthalate orn—dodecane as release contw lling agent the effects
of stir speeds the contentof owganic phase concentrate of PVA 1 w ater phase and the dropping speed
of organic phase are obv bus on the average d Bm eter and encapsuhtng rate of encapsuhted granule
The results showed that the encapsulated granuks of sex pheran one ofG.molesta have a sustaned-
releasing tme of more than 110 days ndoor
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Table 1 Effect of different em ulsifiers on the average

diam eter and encapsulating rate

B 700" A FLAL T & R R4S
Emulsifies A verage dianeter /Mm Encapsuhting rate (% ) BEERBRABHEE(40 x)

- Fig.1 Encapsulated granules of sex pheromone of

N one No granuk . .
G. molesta by emulsifier 700" (40 x )
600" 83 7
Oval granule DI0-119.59 DSO-174.14 D90-24706  sh=26404 D100=177.7
700! 177 95 2 90 bk L LI : A“‘.._f 3(7’
B _ 80 F 444 24
20 70F =4 21
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( ) ’ Fig.2 Encapsulated granules of sex pheromone
Q 10~ Q 80 , s #
of G. molesta by emulsifier 700

B



68 Vol 11

2

Table 2 Effect of different am ount of em ulsifier on the average diam eter and encapsulatng rate

M ass fraction of Average diam eter En cap sulating
. Phenom enon

an ulsifier(% ) /Mm rate(% )
0 R - -

No granuk flake solid w as prepared

0. 10 s 473 98 3
Colbrless transparent and uneven granule
0. 20 R 352 97 4
Cobrless transparent and very uneven granule
0. 40 s 250 94 9
yelbwy, transparent and even granule
0. 80 R 220 9 1
yelow y, transparent and even granule
1. 60 ; R 264 82 7
whike water phasg yellow and cohere granule
22 : 3 (
, 1:0. 5~ 1: 1 5)
, (> 90 ),
2 2 2
3 2 2
20¢g 700 1,
0500 Q 75% ; ,
40¢g 30 mL Q 50mL /min s ;
1 000 r/m n . , ,

(3

3

Table 3 Effect of different content of release contro lling agenton he average diam eter and encapsubtng rate

0. 75%
Average diam eler/Hm Encapsubiting rate(% )
Releane Q 75% of the synthetic
contmo lling sex pheran one i ethyl
X " -y D tn-butyl M ethyl D sn-buty |
agent/g : Y . J .
g 8 acelate fg M ethyl o leate phha bte n-D od ecane o kate phihahte n-D odecane
05 25 480 456 273 93 1 95. 6 95.5
1.0 3.0 319 320 252 9 7 95. 0 96. 8
20 40 231 233 175 93 8 95. 9 94. 6
30 50 372 382 214 90 7 9L 3 89. 5
4.0 6.0 84 1 83. 3 80. 5
E ncapsu lated Encapsulated Encapsulted
granuke granuke granule
coalescing coalescing ghing
23 Q 75% 40
Q 50% 700 20g 30mL Q 50mL /min ,

2.0 ¢ .
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250~ 1500 r/m i,
: 1500~ 2 000 r/m n .
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Tabk 4 Effectof different stir speed on the average dim eter and encap sulating rate

Stir speed Average diam eter Encapsulating
/( v/m n) Phenom enon Mm rale(% )
250 448 96. 7
Granule is bigger
500 s 250 95. 5
G ranule is sn aller and even
1 000 s ; s 187 92. 3
So lution is little emukified, difficult o filtrate by air pump, dim efer of granule & sn all and even
1 500 s H s 156 75. 0
Solution is em ukified serbusly, can notto filtrate by airpump, diamn elerof granule is small and even
2 000 ; 152 50. 1
Solution is emukified serbusly, littk of granules is prepared
24 = 700 100 =
= 600 8 =
. 2500 ]
e W
23 & 5 400 2 ; g
. Iy =]
1000 r/mmn 2, 300 0 @I
= & 200 % &
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z 100 :: _;:’
0
( 3) ’ 15 20 30 40 50
’ ’ WA it
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2
I Y-SR —— ABX
? Average diameter/um Encapsulating rate(%)
2 2 2
, , B3 BHHEPZHRZIENMNERN FHNZE . SERNEW
, , Fig.3 Effect of organic phase content on the
average diameter and the encapsulating rate
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Fig.4 Effect of concentrate of PVA in water phase

K

on the average diameter and the encapsulating rate
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500 r/m n ,
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Table5 Effectof differentdropping speed of organic phase on the average d am eter and encapsulating rate

D opping Average En can s b tin
speed Ph enom enon dam eter ralZ(‘V ) &
2\ 70
/(mL /m in) /Mm
0. 25 s s 408 95. 3
W aterphase is transparent dameter of granule is big and unev en
0. 50 s s 241 95. 6
W aterphase isnotem ulsified diameterof granulk is snall and even
1. 00 s R 213 90. 6
W aterphase is littl en ukified dianeter of granule is snall and even
20. 5 s 197 87. 1
W aterphase is em ukified serbusly granule 5 white and transhicentwhen dry
N 163 75. 7
Pour directly W aterphase is an ukfified serously granule s white and ranshicentwhen dry
27 120
9 100
. ’ Z wf
5]
g
’ BS ¢t
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2 2 2 8 40 |
7
2 2
201
2 2
O 1 1 1 1 ™ |
s D 0 20 40 60 80 100 120
) i 1] Time/d
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3 —+—425~300 um ——300~250 pm
—*—250~180 um —— [80~150 um
5
’ Fig 5 Release profiles fom encapsulated
150~ 650 Hm
’ ’ granule of sex pheromone ofG. molesta
( ) Q7%
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> ; 250 ~
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