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Effects of Extrusion Process on the Quality of Fresh Instant Rice

CAO Jing, ZHAO Jianwei, TIAN Yaogqi, ZHOU Xing, LI Zhifang, JIN Zhengyu"
(The State Key Laboratory of Food Science and Technology,School of Food Science and Technology, Jiangnan
University , Wuxi 214122, China)

Abstract: The fresh instant rice using a twin —screw extruder was processed. The effects of
gelatinization degree , moisture, grinding powder size,rotation speed of extruder screw on eating
quality of instant rice were investigated. According to the correlation of sensory evaluation and
texture parameters,the hardness and the chewiness were used to evaluate the extrusion process of
instant rice. The results of the single factor experiment and orthogonal tests showed that the optimal
conditions for the extrusion process were as follows:grinding powder size 0.425 mm,gelatinization
degree 50% ,moisture,25% ,and the rotation speed of extruder screw 90 r/min. The instant rice
prepared at these conditions showed the hardness of 113.56 g and the chewiness of 63.81 and the
rice shape with good color and mouth feeling.
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Table 1 Grade of sensory evaluation for extruded fresh

instant rice

il /(20 4%) B 1 16~20
T Rl i A 28 12~16
a1 B 0~11

FhE/(15 4%) NEF 11~15

GEE R 6~10
A 0~5
MR (15 43) A, HZEHGE 1 =15
I 25}y T L MEF-Jef— fie 6~10
A0 B8 Y ) A 0~5
HPE/(10 43) T3, AT £h 8~10
B I T A 5~7
B | KA 0~4
FARLPE/(10 43) KL 5347 35 8~10
KL 3 A — 5~7
PSR IR SN 0~4
JRUE/(10 47) Sl S AT = ES LSS 8~10
T R AU Wk — i 5~7
AT 0~4

HYULEI10 7)) AKREREHEE KR e #EE  8~10
RAR R 7 45 Ky 52 5 e 5~7

KA S A5 4 0~4

/(10 43) B2 PR 8~10
B A2 5~7

B K I 0~4

1.2.3  mAmlaX A TA -XT 2i RGN, KA
A RS2 (TPA ) X e A 5 (3 K AR 15 A7 I3 44 43
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Table 2 Results of sensory evaluation of extruded fresh

instant rice

8 2.1

fifi 2 14 11.5 . 18.8
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i 8 8.4 0.6 8.3
/N9 8 8.5 0.4 4.7
(ERES 10 9 9.3 0.5 5.1
HAES 10 9 9.2 0.4 4.5
AS 9 7 7.4 0.7 9.4
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Table 3 Correlation matrix among textural parameters of extruded fresh instant rice

B /g 1.000 0
&Y (gfs) -0.350 0 1.000 O
i 0.720 0™ -0.450 0" 1.000 O
PR -0.590 0 -0.440 0" 0.950 0™ 1.000 O
NEL NP 0.990 0™ -0.340 0 0.680 0™ -0.550 0 1.000 O
ER=E( 0.610 0™ -0.280 0 0.950 0™ 0.950 0 0.570 0™ 1.000 O
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Table 4 Correlation coefficients between sensory evaluation and textural parameters of extruded fresh instant rice

O S S T T T M

0.990 0° ~0.980 0° -0.970 0° 0.610 0 ~0.949 0 0.650 0
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Fig. 1 Effect of precooked gelatinization degree on

textural parameters of extruded fresh instant rice
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Fig. 4 Effect of the rotation speed of extruder screw

textural parameters of extruded fresh instant rice
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Table 5 Design and results of orthogonal tests of extruded fresh instant rice
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Fig. 3 Effect of moisture on textural parameters of
extruded fresh instant rice
x5
5 S AORE
i | Wi ]
1 1(0.850) 1(40) 1(21)
2 1 2(50) 2(23)
3 1 3(60) 3(25)
4 2(0.425) 1 2
5 2 2 3
6 2 3 1
7 3(0.250) 1 3
8 3 2 1
9 3 3 2

- mmpky e
K5 Cl% W25 3 D/ (r/min) --

1(80) 139.98 89.89
2(90) 80.49 4931
3(100) 110.56 66.99
3 100.39 61.97
1 12051 73.49
2 94.44 62.88
2 112.83 6341
3 108.40 72.48
1 116.72 72.92

Fo6 WEMMBEBEREDTER

Table 6 Results of range analysis for hardness and chewiness of extruded fresh instant rice

Ei=E7N
T i ky 110.34
k> 105.11
ks 112.65
R 7.54
Rl &
WL g4 ky 68.73
ks 66.12
ks 73.27
R 7.15
RALdl &

117.73 114.27 112.65
103.13 99.20 95.92
107.24 114.63 109.22
14.60 15.43 29.82
A3B\GiD,
73.42 75.09 78.77
65.10 61.40 60.20
71.27 69.63 67.15
8.33 13.68 18.57
ALBCoD,
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