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The Influence of Secondary Extrusion Processon The Quality of Instant Rice Noodle
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Abstract: In order to study the influence of the two-stage extrusion process on the quality of instant rice
noodle, the key parameters of the two-stage extrusion process including: the first and second stage extruder
barrel temperature, the first and second stage extruder screw speed, feeding speed, and the template hole
diameter were taken as the single factor research objects, and the single factor experiment and response
surface experiment were used to optimize them. The results show that the optimization of extrusion
parameters can improve the quality of instant rice noodle in a certain range. The fina optimization of the
two-stage extrusion process parameters are as follows: the first stage extruder barrel temperature was 173 °C,

the second stage extruder barrel temperature was 39 °C, the first stage extruder screw speed was 30 Hz, the
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second stage extruder screw speed was 20 Hz, the feeding speed was 11.8hz, and the template aperture was

0.7 mm. Under this condition, the instant rice noodle product is made with Strong fragrance and good

comprehensive quality which can reach market product quality. This study can provide a reference for the

continuous production of instant rice noodle.

Key words. instant rice noodle; two-stage extrusion process; single factor experiment; response surface

analysis; texture profile analysis (TPA)
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Fig. 1 Effect of temperature of the first stage extruder barrel
temperature on the quality of instant rice noodles
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Fig. 2 Effect of temperature of the second stage extruder
barrel temperature on instant rice noodle quality
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Fig. 3 Effect of thefirst stage extruder screw speed on the
quality of instant rice noodles
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Fig. 4 Effect of the second stage extruder screw
speed on the quality of instant rice noodles
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Table4 Experimental scheme and results of response surface design

— R B _ — R ZR/EB 4 -
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gﬁﬁgimmgﬁﬁ%ﬁﬁﬁﬁﬁ R W Frs FIRE EEE  fe o g flg S
MIC  (B)C (C)/Hz #(D)/Hz (E)/Hz (F)/mm (AC  (B)C (CYHz (D)Hz (BE)/Hz (F)/mm
1 180 40 30 22 10 0.7 87.43 | 28 175 35 30 20 14 0.6 8413
2 175 45 28 20 10 0.7 89.57 | 29 180 40 30 22 14 0.7 8235
3 175 40 30 20 12 0.7 91.82 | 30 175 40 30 20 12 0.7 9278
4 180 45 30 18 12 0.7 88.13 31 175 40 28 22 12 0.6 83.81
5 170 40 28 20 12 0.6 79.87 32 175 40 30 20 12 0.7 93.04
6 180 40 30 18 10 0.7 87.64 | 33 175 45 30 20 14 0.8 8256
7 170 40 30 22 10 0.7 80.25 34 170 40 32 20 12 0.6 78.85
8 180 40 30 18 14 0.7 80.33 | 35 175 40 30 20 12 0.7  93.58
9 170 45 30 22 12 0.7 80.20 | 36 175 40 32 18 12 0.6 8873
10 175 40 28 22 12 0.8 84.33 | 37 170 40 32 20 12 0.8  79.36
11 175 45 28 20 14 0.7 82.77 38 180 35 30 22 12 0.7 87.69
12 175 40 32 22 12 0.8 87.42 39 175 40 32 18 12 0.8 85.71
13 175 35 30 20 10 0.6 86.45 40 170 35 30 22 12 0.7 80.67
14 180 35 30 18 12 0.7 88.10 | 41 180 40 28 20 12 0.8 84.69
15 175 45 32 20 10 0.7 85.32 42 170 45 30 18 12 0.7 80.48
16 170 35 30 18 12 0.7 80.03 | 43 175 45 32 20 14 0.7 86.79
17 175 40 30 20 12 0.7 9346 | 44 180 45 30 22 12 0.7 88.18
18 180 40 28 20 12 0.6 85.15 | 45 175 45 30 20 10 0.6 8431
19 180 40 32 20 12 0.8 83.76 | 46 175 40 28 18 12 0.6 8329
20 175 35 28 20 14 0.7 82.02 47 175 40 28 18 12 0.8 84.28
21 175 35 32 20 10 0.7 88.32 48 175 40 32 22 12 0.6 85.24
22 175 35 30 20 10 0.8 86.65 | 49 170 40 30 22 14 0.7 7798
23 175 35 30 20 14 0.8 84.68 | 50 175 35 28 20 10 0.7 8521
24 175 45 30 20 10 0.8 83.87 | 51 170 40 30 18 10 0.7 80.12
25 175 35 32 20 14 0.7 86.65 | 52 175 45 30 20 14 0.6  81.08
26 170 40 28 20 12 0.8 79.78 | 53 180 40 32 20 12 0.6 8455
27 170 40 30 18 14 0.7 78.45 54 175 40 30 20 12 0.7 94.39
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Table5 Analysisof variance and significance test of regression model

WERRIE FIrR AmE By Fd P mEHE

AR CEHA HME By F {8 P{H
Model 8856251 27 32.8009 156796 <0.0001 .,
HiR

A 215.760 1 1 2157601 1031382 <0.0001  **
B 2.244 8 1 22448 10731 03098 -
c 10.5735 1 105735 50544 00333 *
D 0.002 8 1 0.0028 00013 09710 -
E 52.067 6 1 520676 24.8895 <0.0001 **

F 0.1107 1 01107 00529 08199 -
AB 0.036 5 1 00365 00174 0.89%0 -
AC 0.0010 1 0.0010 0.0005 09826 -
AD 0.1278 1 01278 00611 08067 -
AE 8.9253 1 89253 42665 00490 *
AF 0.3486 1 03486 01666 0685 —
BC 7.9401 1 7.9401 37956 00623 _
BD 0.026 4 1 0.0264 00126 09113 -
BE 0.0324 1 00324 00155 09019 -
BF 0.0105 1 00105 00050 09440 —
CD 0.6903 1 06903 03300 05706 —
CE 11.9805 1 119805 57270 00242 *
CF 02704 1 02704 01293 07221 -

DE 03321 1 03321 01588 06936 -
DF 27%6 1 27966 13368 02581 -
EF 06441 1 06441 03079 05837 -
A2 3045623 1 3045623 1455876 <0.0001 **
B? 219334 1 219334 104846 00033 **
c? 436602 1 436602 208706 00001 **
D? 449947 1 449947 215085 <0.0001 **
E? 1506067 1 1506067 719934 <0.0001 **
F? 1389360 1 1389360 664145 <0.0001 **
2% 543907 26 2.0920
Qe 506591 21 24123 32322 00982
afif#2z 37317 5 0.746 3
HEA 9400159 53
R? 0.9421

Rex 14.649 2
Raqi 0.8821
Rored 0.7127
cv 1.7030

e R SHREFH (P<0.01); *FRZESR LF(P<0.05); —FARARHE.
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Fig. 7 AE interaction response surface and contour

8 CEXEFAMNEMERL
Fig. 8 CE interaction response surface and contour
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Table6 Comparison of quality between experimental samples and commercial rice flour samples

BERERR 8 4 g WEEGE  EEE WiIAR%  EEBUCR%  SUKIEs RIS
SLY 0.88+0.04 818.20+8.82 698.07+8.82 1.03+0.09 3.09+£0.09 3.11+0.12 350+8.16 93.31+1.09
TE A 0.92+0.05 822.20+9.08 697.22+13.95 0.85+0.06 3.38+0.24 3.26+0.16 301+6.87 94.47+1.31
TE B 0.75+0.03 757.61+10.76  634.60+13.76  0.70+£0.05 4.21+0.18 4.11+0.12 428+6.87 91.69+1.18
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