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-2, 4- (toluene-2, 4-di-isocyanate, TD I) - (TOI-
) : ™ I- -
pH 3 ’
: 1210-0204C 12 DI -

251, - 11, (PVA) 2 5mg/g, pH 7 2,

1200 r/min 10% 2 49 mgl/g
125w 6 d,
35 74%, ,
; 22 d,
1 TQ 450 68 tA : 1008-7303 (2005) 02- 0165- 06

Param eter s for M icroencapaulation of Rotenone

XIONG Zhong-hua, ZENG X in-nian” , LIBao-tong, TAN Shi-lu

(L aboratory of Insect Toxicology of South China Agricultural U niversity, Guangzhou 510642, China)

Abstract: Interfacial polym erization m ethod using toluene-2, 4-di-isocyanate (TD 1) and ethylenedi-
amine as capsule wall was adopted to prepare rotenone aqueous capsule suspension (CS). Three
levels of orthogonal test on emulsifying agents proportion, TD | to ethylenediamine (proportion of
mol), capsulewall to capsule nuclear, dosage of dispersant agent, pH, stirring speed of emulsifying
and crosslinkage degree w ere designed to obtain the preparing technology param eters of rotenone CS
w ith highest encapsulation rate and stable release speed The technology param eters w ere emulsifier
1210-0204C 1 2, TD I-ethylenedianine 2 5 1, cgpsule wall-capsule muclear 1 1, content of PVA
2 5mg/g, pH 7. 2, stirring speed 1 200 r/min, crosslinkage degree 10%. The critical param eters of
2 49 mg/g rotenone CS such as encapsulation rates, average particle size and the thickness of wall,

the stability of photo-degradation, the stability of heating and low temperature storage and releasing
speed w ere determ ined, and the results show ed rotenone CS obtained significant photo-stability and
controlling releasing efficiency. Under 125 W artificial ultraviolet radiation for 6 d, the degradation
rate of rotenone CSwas 35 74%, w hile the degradation rate of rotenone EC w as 100%. The stable
releasing tme of rotenone CS was 22 d w hich indicates significant controlling releasing efficiency.
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, 12
, 121
( ) : - (3 2, :
(.21 ) TDI , 100 mg/g
: [6]
122
(3] 0 10 g, 10g -
(3 2) ,
, TD |, 200 r/min
, , ;250 mL pH
, (41 NaH,PO,NaHPFO, 25 7 5mgl/g
PVA 25 0mL, 10 mg/g
1210-0204C 10 mg/g
(51 W SE; , 200 r/min
, 800 2000 r/min ,
1 (150 ) ;
; 200 300 r/min
11
: 96. 5% ( rotenone) ( '
Signa ); 2 5% ( ' a5h
). pH 60 65
2, 4~ ( toluene-2, 4-di- '
iso-cyanate, TD I) ( , E 123
( ’ ) : 1D I-
-500 -80 -600 -
700 -34 By-125 N P-10 OP-10 -0201B
-0204C -0206B -0218 -1210 ' O I- )
-1210C -2201  ( pH 5 ,
) 3 L (@)
(PVA), ( | 3 L
)
(W SE), ( Tablel O rthogonal test factors and levels
) of preparation of rotenone aqueous capsule
: suspension (CS) aming at encgpsulation rate
( ) Factors Levels
: AV 200 ( 2 3
Em ulsifier (1210-0204C) (A) 13 12 11
Fluko ); XK-97-03 (
TD I-ethylenediam ine
); 125w ( (Proportion of mol) (8) 151 201 251
); HP-1100 Capsule wall-capsule nuclear  (C) 12 34 11
( );BH-2 Digpersant(PVA) /img- g* (D) 25 50 7.5
( Olympus ) ( pH (E) 72 74 16
M ENI ); PHS-3C ( )



Na 2 : 167

, 134 125w
( 30 am, 123456
78910 11 12 d (10 h/d) ,
) 3 l C18 )
3 , L (3) , , HALC
3 2 )

Table 2 O rthogonal test factors and levels of 135 29392 49mglg
preparation of rotenone CS aim ing at ’ [8]
encapsulation rate and rate of release

Factors L evels 2
1 2 3
Capsule wall-cgpsule nuclear (F) 12 34 11
Rotate peed of machine for 21
enulsification/r- min~! () 1200 1600 2000 211 25 )
Crosslinkage degree (%) (H) 0 5 10 ( D | )
1210-0204C ,
13 3 ,
131 , 131211
[7] , 1210- 0204C D I-
, ( ) -
132 212
[8] , ’ , TD I- -
[9] (HR.C) , pH 5
3
133 HG/T ( 3) :
2467. 5—2003 : 1210-0204C

Table 3 The results of orthogonal test of preparation of
rotenone CS aim ing at encepsulation rate

Na Factors Encapsulation rate
A B A xB C A xXC D A XD E Error (%)
1 1 1 1 1 1 1 1 1 1 1 1 1 1 63 58
2 1 1 1 1 2 2 2 2 2 2 2 2 2 64. 64
3 1 1 1 1 3 3 3 3 3 3 3 3 3 63 27
4 1 2 2 2 1 1 1 2 2 2 3 3 3 65 71
5 1 2 2 2 2 2 2 3 3 3 1 1 1 68 31
6 1 2 2 2 3 3 3 1 1 1 2 2 2 69. 96
7 1 3 3 3 1 1 1 3 3 3 2 2 2 67. 19
8 1 3 3 3 2 2 2 1 1 1 3 3 3 72 87
9 1 3 3 3 3 3 3 2 2 2 1 1 1 71 62
10 2 1 2 3 1 2 3 1 2 3 1 2 3 67. 14
11 2 1 2 3 2 3 1 2 3 1 2 3 1 69 43
12 2 1 2 3 3 1 2 3 1 2 3 1 2 72 42
13 2 2 3 1 1 2 3 2 3 1 3 1 2 68 11
14 2 2 3 1 2 3 1 3 1 2 1 2 3 72 64
15 2 2 3 1 3 1 2 1 2 3 2 3 1 75. 02
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Continued
Na Factors Encapsulation rate
A B A XB @ A XC D A XD E Error (%)
16 2 3 1 2 1 2 3 3 1 2 2 3 1 71 38
17 2 3 1 2 2 3 1 1 2 3 3 1 2 79 31
18 2 3 1 2 3 1 2 2 3 1 1 2 3 87. 69
19 3 1 3 2 1 3 2 1 3 2 1 3 2 65 81
20 3 1 3 2 2 1 3 2 1 3 2 1 3 68 53
21 3 1 3 2 3 2 1 3 2 1 3 2 1 67. 04
22 3 2 1 3 1 3 2 2 1 3 3 2 1 67. 16
23 3 2 1 3 2 1 3 3 2 1 1 3 2 71 83
24 3 2 1 3 3 2 1 1 3 2 2 1 3 72 34
25 3 3 2 1 1 3 2 3 2 1 2 1 3 66. 12
26 3 3 2 1 2 1 3 1 3 2 3 2 1 70 53
27 3 3 2 1 3 2 1 2 1 3 1 3 2 68 61
K1 67.46 66.87 7124 68 06 6691 7139 69 54 70.73 69 68 70.74 7080 70 04 69 34
k2 7368 7012 68 69 7153 70.90 68 94 71 12 70 17 69 83 69 68 69 40 70 44 69 76 L 888 22
T=
k3 68 66 72 81 69 87 70.22 7200 69 48 69 15 68 91 7030 69 39 69 60 69 33 70 70
R 622 594 255 347 509 245 19 18 061 134 140 112 136
12, TD I- ( ) 251, ,
- 1 1, PVA 95 78%, 22 d
2 5mg/g, pH 7 2 ,
0,
87. 69 % 1210-0204C 1 2, ™ I-
( ) 251, - 11, PVA
' 2 5mgl/g, pH 7 2,
' ( 1 200 r/min( 15
. 20U m) 10 %
5) - 11 1200 r/min
( 15 2Qu m) 10%

Table 4 The results of orthogonal test of Table 5  The results of orthogonal test of

preparation of rotenone CS aim ing preparation of rotenone CS aiming
at encapsulation rate at the rate of release
Na Factors Encapsulation Na Factors Stable releasing
= G H | (Erron) rate (%) F G H I(Error)  of days/d

1 1 1 1 1 65 43 ! ! 1 1 1 7.0

2 1 2 2 2 70, 94 2 1 2 2 2 90

3 1 3 3 3 74. 85 3 1 3 3 3 100

4 2 1 2 3 78 91 4 2 1 2 3 150

5 2 2 3 1 85, 39 5 2 2 3 1 16 0

6 2 3 1 2 71 85 6 2 3 1 2 10. 0

7 3 1 3 2 95 78 7 3 1 3 2 22 0

8 3 2 1 3 86. 51 8 3 2 1 3 150

9 3 3 2 1 91 27 9 3 3 2 1 17. 0
k1 7041 8004 7460 80 70 k1 867 14 67 1067 9 33

k2 78 72 8095 8037 79 52 k2 13 67 1333 1367 933

K3 o119 7932 8534 8009 =720.93 k3 1800 1233 1600 933 =10

R 2078 162 1074 117 R 9 33 2 33 5 33 0 33
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22
221 223
29392 49mgl/g
306. 674 g, 22 d(
: ( 2) 4
6) ; 24 d , , ;
28 024 m =0 37U m 24d
2 77dm =0 044 m; 95 78% = , ,
0. 86%:; 2 49+0 03mg/g
Table 6 D etem ination of characteristic param eter
of rotenone CS '
Items M easured value
Shape Sphericity 700
A verage diameter of granulefd m 28 02 +0 37 : 600
A verage thickness of microcgpsulewallpd m 2 770 04 g 500
Content of rotenone /mg- g~ * 2 49 +0 03 % ;gg
Encapsulation rate( %) 95 78 +0. 86 § 200
Stability of heating storage (D ecamposition rate) (%) 4. 85(Eligible) % 100
Stability of lov temperature storage = 0

(D ecomposition rate) (%) 2 98(Eligible)
222 1
1 12d
1d
6. 51%, 31 04%; 6d |,
35 74%, ;
12d 80. 63%
100 ¢
g 8():
g2 t
S 2 60
g€ %1
:DE 40 1 ——CS
] 2 2t ——EC
0 P
1 2 3 4 5 6 7 8 9 10 11 12
Time/d
Fig 1 Detemination of degradation of CS

and EC of rotenone by photo

0 2 4 6 8 1012 1416 18 20 22 24 26
Time/d

Fig 2 Detemination of rotenone
from rotenone microcep ule
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