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The 32.5% difenoconazole-azoxystrobin effervescent tablet optimized
by central composite design-response surface method

YU Xiang-lin!, YANG Chen? ZHU Rui', REN Lu', WANG Ning-ning', LI Xiao-gang'"

(1.College of Biosafety Science and Technology, Hunan Agricultural University, Changsha 410128, China; 2.Jishou
Municipal Bureau of Agriculture, Jishou, Hunan 416000, China)

Abstract: The aims of the present study are to exam the dispersing agent, disintegrating agent and blowing agent, based
on the index of tablet suspension rate and disintegration time. The data is simulated by using multi-nolinear equation to
select proper model. The best formulations based on the factors within setting ranges are: WG5(4.75%), TXC(1.50%),
PVPP(5.00%), foaming agent(40%).Three times of repeated experiments showed that the average rate of suspension was

86.42%, disintegration time was 159 s, almost equal to the predictions: 86.14% and 160 s.
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Table1 Factors and levels of central composite design
/%
—o -1 0 1 o
Xi 1.00 2.25 3.50 4.75 6.00
X, 1.00 2.25 3.50 4.75 6.00
1 #MRIEAZE X 2.00 3.00 4.00 5.00 6.00
X, 30.00 32.50 35.00 37.5 40.00
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100%) (54:|:2) C Table 2 Suspension rate and disintegration time of effervescent
30% tablet by response surface methodology
Xl/% Xz/% )(}/% X4/% Yl/% Yz/S
1cm
1 3.50 6.00 4.00 35.00 60.12 156
1.2.2 885K F B AR 2 350 350 200 3500 63.68 176
3 1.00 3.50 4.00 35.00 62.50 160
4 3.50 3.50 6.00 35.00 68.15 148
WG5S 5 3.50 1.00 4.00 35.00 7232 165
(X1) TXC (X2) PVPP 6 600 350 400 3500 7750 161
(X3) (Xa) 7 350 350 400 4000 7340 151
(Yl) (Yz) 8 3.50 3.50 4.00 30.00  73.60 173




39 3 - 32.5% . 325

[
g % WG5S TXC
X]/% Xz/% X3/% X4/% Yl/% Yz/S

9 4.75 2.25 5.00 37.50 80.25 150
10 4.75 2.25 3.00 3250 81.63 180

11 225 475 500 3750 6660 148 %3 BEEpEs
12 225 475 300 3250 6138 173 k3 BERELENMN

13 4.75 225 3.00 3750 7984 150 Table 3 Analysis of variance suspension rate
F P

14 4.75 4.75 5.00 3250  67.56 150

15 295 475 500 3250  62.90 147 121172000 14 86.551 41 32.589440<0.000 1
16 475 475 500 3750 78.60 153 X 586.180 50 1 586.18050  220.716 100<0.000 1
17 475 225 500 3250 78.50 162 X 228.598 50 1 228.598 50 86.074 830<0.000 1
18 275 225 500 3250 68.61 163 X 42.373 84 1 42.373 84 15.955 140 0.0212
19 225 225 300 3250 67.85 178 Xy 3.944 70 1 3.944 70 1.485310 0.2418
20 4775 475 300 3750 71.42 171 XiXo 64.040 01 1 64.040 01 24.113 160  0.000 2
21 295 225 500 3750 6375 164 XX 0.393 76 1 0.393 76 0.148262 0.7056
22 225 475 300 3750 6020 175 XX 60.489 51 1 60.489 51 22776280 0.020 2
23 475 475 300 3250  61.80 180 XX 22.019 56 1 22.019 56 8.291083 0.0115
24 295 225 300 3750  59.70 167 XX, 82.038 31 1 82.038 31 30.890 110  0.0202
2530 3.50 3.50 4.00 3500 66.59 146 XX, 10.774 81 1 10.774 81 4.057 067 0.062 3
L1 25 30 X 24.112 50 1 24.112 50 9.079 145 0.008 7

X! 0.001 50 1 0.001 50 0.000 565 0.981 4

X 0.19191 1 0.19191 0.072259 0.7917

2 DesignfEXpert v8.0.6 X 90.117 50 1 90.117 50 33.932190<0.000 1

39.83718 15 2.65581
3447923 10 344792 3217576 0.1045
Y1=618.257 85-17.040 4X,-27.069 47X,-12.336 33 X5 535795 5 1.07159

26.165 8X4—1.280 4 X1 X,—0.125 5X,X; +0.622 2X X4+ 125155700 29

0.938 5X5X; +0.724 62X, +0.328 25X3X; +0.600 07 X~ 23 K EZERIAE MR R 5 5 [ a2
4.733 33 X,> —0.836 46 X35> +0.290 02 X;* (R*=0.968

4 X; Xy
P=0.000) o
Yo=1 361.535+3.706 67 X1—45.893 33 Xp—68 X R4 BREBLES
Table 4 Analysis of variance disintegration time
54.726 67 X;+1.64 X1 X5+0.25 X1.X5-0.82 X1.X4—3.25 Xo X5+ r P
0.98 XoXi+1.025 X3X4+2.52667 Xi*+ 2.52667 Xo*+ 4072283 14 2908774 2550313 <0.000 1
432292 X+ 0.69167 X*  (R*=0.9597 P=0.000) o 1204t 67 1204167 103377203205
X, 51.041 67 5104167 4475158 0.0515
(3 4) X, 1 552.042 1552042 1360777 <0.000 1

408.375 35.80492 <0.0001
105.062 5 921152  0.008 4
XX 1.5625 1.5625 0.136995 0.716 5
XXy 105.062 5 105.062 5 921152 0.3084

1
1
1
P 0.000 X, 408.375 1
1
1
1
XX 2640625 1 2640625  23.15209  0.1002
1
1
1
1
1
1
5

(P 0.01) R 0.968 0.9597 KXo 1050625

22 FRRRMBEERMNEERFIZRZRZ

p.o.a 150.062 5 150.062 5 13.15697  0.0225

3 X, X XX, 1050625 1050625 921152  0.0084
X2 427503 427503 37.48199 <0.000 1
(P 001) X, (P 0.05) i

X 427503 427.503 37.48199 <0.000 1
4 WG5S TXC X2 512.574 4 5125744 44.94077 <0.000 1
PVPP P 5125744 5125744 44.94077 <0.000 1

171.0833 1 11.405 56

WG5S

1570833 10 1570833 5610119 0.0354

4243367 29
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