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M icrocapsaulating and Controlled Release Character istics of Sex
Pheram one of Grapholitha molesta

XU Yan’, WU Guo-li"®, WU Xuemin?, QIN Yu-chua’

(a Deparment of Applied Chemistry, b D eparment of Entomology, China Agricultural U niversity, Beijing 100193, China)

Abstract: The encgpsulated granule of the sex pheramone of Grapholitha molesta B usck w as prepared
by phase separating, using ethyl cellulose as shell material The factors which affect the average
diam eter and encapsulating rate of encgpsulated granule of sex pheramones of G. molesta, such as the
varieties and quantities of enulsifier, the varieties and quantities of release controlling agent, the stir
speeds, the content of organic phase, concentrate of PYA (polyvinyl alcohol) in water phase and the
dropping gpeeds of organic phase, were studied The results show ed that encepsulated granule of sex
pheramone of G. molesta can be prepared with high encepsulating rate using emulsifier 700" as
enulsifier and methyl oleate, di-n-butylphthalate or n-dodecane as release controlling agent the effects
of stir gpeeds, the content of organic phase, concentrate of PVA in w ater phase and the dropping speed
of organic phase are obvious on the average diameter and encapsulating rate of encapsulated granule
The results show ed that the encapsulated granules of sex pheromone of G. molesta have a sustained-
releasing tme of more than 110 days indoor
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Table 1 Effect of different enulsifiers on the average

diam eter and encapsulating rate

Emulsifiers  Average diameter 4 m Encapsulating rate (%)
N one No granule
600* 85 7
Oval granule
700* 177 95 2
-20
Tw een-20 No granule
-80 610 93 5
Tw een-80
700"
( 1), ( 2,
212 700"
( 2) :
0 10% O 80% ,
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Fig. 1

100

1L 700" 4 FLALF B & O RUNEAS
BRERMBAFBREE (40 x )

A1

G. molesta by emulsifier 700" (40 x )

D10-119.59 D50-174.14 D90-24706 sh=264.04

R 5%
Q) P deesbosbediditteec et dubuddidd

80 Broovvirebebobibibhensnedened o beiobb i
70: B 5.5 5 41 SO % % 21111
60: PRSI +44 foeod ettt it
40 Froieied Pt iebiits
20 - $oeeborsedndd 333 Seedodidadaies
IO. PR+ PR T R

D100=177.7

1 000

0
0.1 1 10 100
B fil Diameter/um

BL700° A F UL F B EHRNMEE B E
% T L) RO R 4 75 B

E 2

of G. molesta by emulsifier 700"

http://www.cnki.net

Fig.2 Encapsulated granules of sex pheromone

Encapsulated granules of sex pheromone of
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Table 2 Effect of different anount of enulsifier on the average diam eter and encapsulating rate

M ass fraction of A verage dianeter Encapsulating
. Phenom enon
emulsifier(%) Mm rate( % )
0 , - -
N o granule, flake solid w as p repared
0 10 , 473 98 3
Colorless, trangparent and uneven granule
0 20 , 352 97. 4
Colorless, trangparent and very uneven granule
0. 40 , 250 94. 9
yellowy, trangparent and even granule
0. 80 , 220 90 1
yellowy, trangparent and even granule
1 60 ; , 264 82 7
w hite w ater phase, yellov_and cohere granule
22 : 3 (
, 105 115)
: (>90%),
3 1
20g 700" 11
0 50% 0 75% ; ,
40¢g 30 mL Q 50 mL /min , ;
1000 r/min , , ,
¢ 3)

3

Table 3 Effect of different content of release controlling agent on the average diam eter and encapsulating rate

0. 75%
A verage diameter 4 m Encapsulating rate(% )
Rel
eeasg 0. 75% of the synthetic
controlling sex pheromone in ethyl
D i-n-butyl M ethyl D i-n-butyl
agent/g M ethy| oleat Dod D od
acetate/g eyl oleale phthalate N odecane oleate phthalate o odecane
05 25 480 456 273 95 1 95. 6 95 5
10 30 319 320 252 96. 7 95. 0 96. 8
20 4.0 231 233 175 95 8 95. 9 94. 6
30 50 372 382 214 90 7 91 3 89 5
4.0 6.0 84 1 83 3 80 5
Encapsulated Encapsulated Encapsulated
granule granule granule
coalescing coalescing gluing
23 0 75% 40g
0 50% 700" 20g¢g 30 mL Q 50 mL /min

20g ,
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Table 4 Effect of different stir gpeed on the average dian eter and encapsulating rate

) A . £ |ati
Stir s)t?ed Phenam enon verage diameter Encapsulating
/(r/min) M m rate( % )

250 448 9. 7
Granule is bigger
500 , 250 95 5
Granule is snaller and even
1 000 , ; , 187 92 3
Solution is little emulsified, difficult to filtrate by air pump, dianeter of granule is snall and even
1 500 , ; ) 156 750
Solution is enulsified seriously, can not to filtrate by air pump, diam eter of granule is snall and even
2000 ; 152 50 1
Solution is enulsified seriously, little of granules is prepared
2 4 g 700 100 s
= 600 9% 3
.2 500 g
H D - O ;
23 & E 400 .
5 9 B3
1000 r/min - o 300 0 DI
g 200 - =
= 100 :: g
0
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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

on the average diameter and the encapsulating rate
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Table 5 Effect of different dropping speed of organic phase on the average dian eter and encapsulating rate

D ropping A verage .
peed Phenom enon diam eter Enc:;?i/la;lng
/(mL /min) Mm r ’
0 25 , , 408 95 3
W ater phase is transparent, diameter of granule is big and uneven
0 50 ) , 241 95 6
W ater phase is not enulsified, dianeter of granule is snall and even
1 00 , , 213 90 6
W ater phase is little enulsified, diam eter of granule is snall and even
205 , 197 87. 1
W ater phase is emulsified seriously, granule isw hite and translucentw hen dry
, 163 75. 7
Pour directly W ater phase is emulsified seriously, granule isw hite and translucentw hen dry
27 120 (
c 9 100
) L
= 80
W c
’ B2 60
. X =
y ’ 1 2 40 L
’ ’ 20
’ ’ O ;I 1 1 1 1 - |
, , 0 20 40 60 80 100 120
, i 1] Time/d
——850~600 um —=—600~425 um
3 ——425~300 um —=300~250 um
—*—250~180 um —— [80~150 um
5
’ Fig 5 Release profiles fom encapsulated
, 150 6504 m,
H granule of sex pheromone of G. molesta
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