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X3 , 5 , 1 3
1 Table 3 A nalysisof mean square deviation of each factors
Table 1 Design of variables F P
X1 1 5 720097 5 720097 Q 570515 Q 463520
X2 1 107 9120 107 9120 1Q 76299 Q 005965
-1682 -1 0 1 168
X3 1 11 48319 11 48319 1 145318  Q 304000
y X1 3 30 32 35 38 40 X1* X1 1 137 4610 137 4610 13 71018 Q 002656"
€ /% X1* X2 1 7 742113 7 742113 Q 772188  Q 395493
/X 10 103 110 120 130 137 X1*Xs 1 1046531 10 46531 1 043796  Q 325577
y - X3 20 184 200 220 240 256 X2* X2 1 309 8032 309 8032 30 89935 Q 000100°
rmn X2*Xs 1 Q117612 Q 117612 Q 011731  Q 915406
X3* X3 1 343 4115 343 4115 34 25140 Q 000100"
123 e
124 3 )
, , 4 5
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[17, 18] Table 4 Regression resultsof central composite
’ rotatable design
2
t P
2 X2 2 810992 Q 821431 3 422067 Q 003039
X1*X1 - 2941285 Q 761541 - 3 862880 (O 001141
2 X2*X2 - 4415604 Q 761541 - 5 798250 Q 000100
Table 2 Experiment design and resultsof central X3*X3 - 4648945 Q761541 - 6 104650 Q 000100
composite rotatable design
5 ( )
Y /% . -
X1 X 2 X 3 Table 5 A nalysisof mean square deviation of each
1 _1 1 _1 81 25 factors (barring indistinctive items)
2 -1 -1 1 79 31 E p
3 -1 1 -1 89 67
4 1 1 83 50 X2 1 107 912 107 912 11 71054 Q 003039
5 1 1 1 82 59 X1* X1 1 137 4611 137 4611 14 91720 Q 001141
6 1 o1 1 81 48 X2* X2 1 309 8032 309 8032 33 61966 Q 000100
7 1 1 -1 83 33 X3*X3 1 343 4113 343 4113 37 26679 Q 000100
8 1 1 1 85 48 4 888 3648 222 0912 24 10121 Q 000100
9 - 1682 0 0 86 00 18 165 869 9 214942
1‘1) 1 282 10682 8 57‘; ;g 10 158 2225 15 82225 16 55389 Q 000272
i 8 7646422
12 0 1 682 0 85 71
13 0 0 - 1682 72 97
14 0 0 1 682 84 62 4 ' :
15 0 0 0 93 17 )
16 0 0 0 % 75 Y = 93 92877 + 2 810992X > - 2 941285X 1 -
17 0 0 0 94 39 4 415604X 5 - 4 648945X 3
18 0 0 0 95 26 2
- 0,
19 0 0 0 93 55 R 84 27%,
20 0 0 0 94 70 RM SE = 3 0356,
21 0 0 0 93 45 5 ’ v
22 0 0 0 92 18
23 0 0 0 94 59 )
3 ( )
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, 12
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Fig 1 Effectsof moisture content and cooking
temperature on degree of gelatinization ! !
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Fig 2 Effectsof moisture content and screv eed 2 4
on degree of gelatinization , X1= 0X2=203X3=0
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Fig 3 Effectsof cooking tenperature and screw
gpeed on degree of gelatinization [ ]
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obtained as follow s material moisture content was 35%, cooking temperaturew as 123

371

Optmization of extrusion cooking conditions of extrusion-cooked
chicken-rice snack with twin-screw extruder

W ang W enxian, Liu Xuewen , Xie Yonghong, Ran Xu

(D parment of Food Engineering, Sichuan U niversity, Chengdu 610065, China)

Abstract: Based on chicken and rice as rav materials, the extrusion cooking conditions of extrusion-cooked
ckicken-rice snack w ere studiedw ith tw in-screv extruder in order to develop a nev bind of snack and to heighten
the additional value of chicken A central composite rotatable design was adopted to analyze effects of material
moisture content (X 1), cooking temperature (X 2) and screv gpeed (X 3) on degree of gelatinization (Y). Based on
this approach and experimental data, the quadratic regression model of gelatinizationw as deduced T hen analyses
of variance w ere conducted w ith reponse surface analysis, and the optimal extrusion cooking conditionsw ere

220 r/min
Key words chicken; extrusion cooking; regponse surface analysis
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