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Study on quality improvement technology of high content
potato non-fried extruded instant noodles
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Abstract: The quality improvement of non-fried extruded instant noodles with high content of potato (40%
of whole powder content) was researched by response surface test. The main influencing factors on the
quality were determined by regression analysis. The response surface graph was drawn based on
gelatinization degree and sensory score. The results showed that when wheat protein was 1.53%, artemisia
sphaerocephala krasch 0.01%, vegetable oil 2%, and B-cyclodextrin 0.06%, the high-content potato non-fried
extruded instant noodles had a gelatinization degree of 92.1% and a sensory score of 90.89. The sample
texture characteristics (TPA) indicators were consistent with the commercially available control samples,
furthermore the sensory and nutritional indicators were superior to the commercially available controls.
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[13]

1.4.3
1.3.2.5 Box-Behnken m, 5
[t 5 min
m, mMy/M,x100%
1.4.4
1 30 g 500 mL
8 min
F1 WREESHEESKTE 10 s
50 mL 105
A /% B % C /% D p- 1%
1 1.0 0.005 1 0.04 B A 0 = ﬁ@%?%fﬁ E?Z'i% <100
2 1.5 0.010 2 0.06 J7 I ) B
3 2.0 0.015 3 0.08 1.4.5
[13]
14 RBFHH 1.4.6
1.4.1 GB/T 25005—2010
[12]
1.4.2

SB/T 10250—1995

F2 EMEFHAERRE RS

/

10 1~3 4~6 7~9
20 1~7 8~14 14~20
20 1~7 8~14 14~20
10 1~3 4~6 7~9
10 1~3 4~6 7~9
10 1~3 4~6 7~9
10 1~3 4~6 7~9
10 1~3 4~6 7~9
. 3 T EF Rz akAl
1.5 gﬁl‘l’ﬁ*ﬁ *= NEEANDREAFEFERRNZE
Excel 2007 SPSS19.0 % %
) . /s /% /
Design-expert 8.0.6 1%
. N 0 501.50+3.11° 266.55+0.57¢ 8.37+0.17° 7.25+0.5" 72.5+0.29°
2 RS54t
0.5 473.25+3.40° 274.65£1.07° 8.15+0.02° 6.25+0.5° 73.1£0.07°
2.1 BHEHREILW
LEE S 1.0 447.50+2.65° 272.47+0.17° 7.37+1.04° 6.00£0.0° 75.4+0.26"
2.1.1
1.5 422.75+1.71¢ 278.37+0.27* 7.16+0.39° 5.50+0.5° 79.3+0.27*
3
2.0 444.00+2.58° 275.40+0.18° 8.42+0.70° 6.00+0.0° 76.1+0.05°
0
1.5% (P<0.05)
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0.01%

x4 DERMEREFE@MROME

1.5%

/s 1% /%
1% /%

/

0.000 422.25+1.71* 277.38+0.38" 7.42+0.18" 6.25+0.50°
0.005 402.50+2.08> 287.65+0.83" 7.35+0.12° 5.75+0.50°
0.010 385.0042.94° 292.48+0.17* 7.31+0.08" 5.25+0.50°
0.015 382.71£1.71° 287.88+0.33" 7.16£0.04° 5.25+0.50

0.020 392.75+3.10° 291.15+0.90° 7.55+0.28" 5.75+0.50"

79.6+0.22°
78.9+0.53°
85.3+0.40"
83.3+0.68"

83.1+0.21%

2%

x5 HEWHEMDRERE@ERROZME

/s /% %
% /%

/

0 388.00+2.58" 286.10+1.40° 7.24+0.21° 5.25+0.50°
1 387.75+2.22° 282.40+0.66° 7.08+0.64™ 5.75+0.50°
2 370.25+1.71° 291.47+2.12° 7.06+0.54* 5.25+0.50"
3 369.00+3.16° 287.38+0.82° 6.23+0.13¢ 5.75+0.50°

4 370.25+2.50° 291.15+0.90* 6.42+0.07¢ 5.25+0.50°

82.7+0.30°
84.1+0.81°
86.6+0.65"
85.4+0.35°

85.140.82°

2.14 B-

0.06%

B-
0.06%

Fo6 PINAMIFEXDRESERMRAIFNE

B-
/s 1% % 1% /
%

0 369.25+2.22" 290.85+1.19° 6.95+0.22* 5.25+0.50" 84.5+0.51°

0.020 347.25%1.71° 292.40+0.66° 5.30+0.18" 5.25+0.50° 85.10.25°
0.040 329.0042.58° 300.98+1.24° 5.46+0.25" 5.25+0.50" 87.5+0.40"
0.060 319.0043.16° 317.63+1.07* 4.23+0.13° 4.50£0.57° 89.0+0.51°
0.080 320.25+2.50° 299.40+0.91° 5.42+0.07" 4.75+0.50° 87.7+0.40"

2.2 PR FIBC A A R AL 4 L5
Box-Behnken

Z=94.86-0.15A+0.100B-0.19C+0.15D +
1.40AB-0.23AC +1.32AD + 0.55BC -

1.05BD —3.14A% —5.71B* - 5.65C* - 3.76 D?

8
P<0.01 P=0.805 9>0.05
R’=0.988 8 AdjR*=0.960 7
AB AD BD
A B C D’
AB AD
3D 1 2
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Fx71 MEERBERITEER

*8 BEZRMLEMEE

s

F

A B C D

1% % % ' oy % /

I 15 0015 1 0.06  80.5 794
2 15 0005 2 0.04 826 817
3 1 0.01 3 006 822 818
4 2 0.01 1 0.06 844 834
5 15 001 2 0.06 904 889
6 2 0.01 2 008 866 853
7 15 0005 2 008 853 846
8 15 001 1 008 833 836
9 15 001 3 0.04 827 811
10 15 001 2 006 922 919
1 15 001 2 006 918  90.6
12 2 0.005 2 006 824 820
13 ! 0015 2 0.06 808  79.3
14 15 0015 2 0.04 816 813
15 2 0.01 3 006 838 823
16 15 001 ! 0.04 822 818
17 15 001 2 006 931 923
18 ! 0.01 2 008 809 797
19 2 0.015 2 006 833 826
20 15 00l 3 008 8.6 802
21 15 001 2 006 918  90.7
2 0.005 2 006 855 845
23 15 0015 3 0.06 807 773
241 0.01 ! 006 819 809
25 15 0005 3 0.06 784 781
261 0.01 2 0.04 788 783
2 2 0.01 2 0.04 802 789
28 15 0005 1 006 814 802
29 15 0015 2 008 801  79.0

465.684 20  23.284

35.253 <0.000 1

A 0.090 1 0.090 0.136 0.7216
B- 0.040 1 0.040 0.061 08118
(o2 0281 1 0281 0426 05323

D-p- 0.180 1 0.180 0273 0.6158
AB 7.840 1 7.840 11.870 0.008 8
AC 0202 1 0202 0307 0.5949
AD 7.023 1 7.023 10632 0.0115
BC 1210 1 1210 1832 02129
BD 4410 1 4410 6677 0.0324
A 41580 1 41.580 62.954 <0.000 I
B 186391 1 186391 282.203 <0.000 1
c 182334 1 182334 276.060 <0.000 1
D’ 59369 1 59.369 89.886 <0.000 1

5.284 8 0.660

E

kk

kk

kk

kk

kk

kk

B1 bER

1.492 4 0.373  0.393  0.8059
3.792 4 0.948
470.968 28
*  P<0.05 ** P<0.01
P<0.01 P=0.200 3>0.05
R’=0.899 1 AdjR*=0.798 2
A B CD
B_
D>C>B>A
WHLHE %
688 88
/—\90
92
~_ gs.—— 86|
1 1.2 1.4 1.6 1.8 2.0

A NEEH%
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B-FRRMANE /%

BALE%

90

il

90

88 36
84

14 16
A: /NEEHI%

2 B-IHRRMBES N EERRERAFEMUENREEESES4%E

1.8

2.0

*9 BERBEIFSHAENSN 91.83% 91.01
F 3
458.929 14 32.781 8913 0.0001  **
92.1%
A- 41.925 1 41.925 11.399  0.0045  **
B- 48.402 1 48402 13.160 0.0027  ** 90.9
C- 71.637 1 71.637 19.478  0.0006  **
D-p- 84.015 1 84.015 22.843  0.0003  ** . .
24 5WEIF HMEAFEEXEAR
AB 8.410 1 8.410 2287 0.1527
AC 0.951 1 0951 0258 06191
AD 6.350 1 6350 1.727 021
BC 0.002 1 0.002 0.001 09816
BD 6.682 1 6.682 1.817 0.1991
A 1.796 1 1.796 0488  0.4962
B? 114.558 1 114.558 31.147 <0.0001  **
c? 183.497 1 183.497 49.891 <0.0001  **
D? 183.842 1 183.842 49.985 <0.0001  **
140.103 1 140.103 38.093 <0.0001  **
51491 14 3.678 10
44281 10 4428 2457  0.2003
7210 4 1.803
510420 28
Ve
2.3 BRERRKEFIFN R E 1
DesignExpert8.0.6 6 min 2 3
0
1.53%
0.01% 2% B- 0.06%
F10 FHEAEEERFENUEARER
/% /% /% /% /mg/100 g V¢/(mg/100 g) /min 1%
10.43£0.32*  9.21+0.12*  3.25+0.33°  0.50+0.04°  575.32+0.05"  4.31+0.07° 6+0.5" 311.34+3.21¢
1 10.35£0.21*  8.51+0.08" 8.01£0.23°  0.15£0.07°  256.31%0.13° 0+0° 6+0.0° 325.65+1.36°
2 10.83+£0.59*  7.65+0.33° 6.87£0.30°  0.12£0.05°  253.42+0.15" 0+0° 5+0.33° 327.28+1.52°
3 5.36+0.71°  8.35+0.52*  20.56+0.51*  0.11£0.07°  256.71+0.32° 0+0° 4+0.33° 336.55+0.89"
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11
TPA

F 11 FEHEAERRAFET LTS R
/gf /gf-mm /gf /gf /
1214.50£0.32*  10.60+0.35° 0.86+0.11°  677.75+4.55°  825.79£23.56°  0.60+0.04*  0.72£0.10°  91.2+0.57°
1 1130.75£0.04° 11.60£0.41° 0.77£0.07°  699.57+11.67°  853.48+52.33"  0.76£0.08"  0.74+0.09"  87.2+0.41°

2 1124.1740.12°  16.00£0.53* 0.83+0.23°  655.34+13.14°  796.89+47.38°  0.71£0.05*  0.84+0.06"  84.4+0.55°
3 1207.67£0.07° 13.75+£0.25° 0.89+0.41°  766.28+24.33"  893.54434.46"°  0.74+£0.09°  0.74+0.11°  86.1£0.21°
3 %ig 132-139.
[4] VALCARCEL J, REILLY K, GAFFNEY M, et al. Total
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