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Abstract: In this study, the traditional fermented corn noodles were produced from the raw material, corn . The effects
of quality improvers on the quality of fermented corn noodles were studied using fermented corn noodle quality evaluation
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model that was established by principal component analysis (PCA) of cooking qualities and texture properties of noodles.

Response surface analysis was used to examine the influences of different quality improvers and their interactions on the

quality of fermented corn noodles, and the proportion of quality improvers was optimized. The results showed that the first

two principal components F1 and F2 contributed 58.31% and 25.41%, respectively, with the cumulative contribution being

83.72%. According to the PCA results, a model for evaluating the quality of fermented corn noodle was established. The

effects on the quality of fermented corn noodles exerted by quality improvers decreased in the order of guar gum, salt and

wheat gluten. The interactions between salt and guar gum, and between guar gum and wheat gluten had significant effects on

the quality of fermented corn noodle (P<0.05). The optimal proportion of quality improvers was: salt 0.87%, guar gum 0.53%

and wheat gluten 6.18%.
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Fig.1 Production process of fermented corn noodle
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Fig.2 Scree plot of PCA (Principal component analysis)
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Table 4 Influence of salt on the quality of fermented corn noodles

BEFE Y g /g eH g /g BORE%  ERAERK % BEE%
0 3109.17+0.24*  0.74£0.08° 1294.3120.07° 43.13£0.41  4.17+0.23°  41.67+0.13"
0.2 3558.99£0.33¢  0.74£0.20° 1806.98+0.15° 51.55£0.36"  3.05+0.32°  36.67+0.13"
0.4 4018.81£0.07"  0.88+0.13" 2159.27+0.12° 52.55+0.32°  3.49+0.27°  35.83%0.13
0.6 4902.10+0.12°  0.92+0.33"  2746.58+0.14° 46.97+0.14™  4.74+020°  16.67+0.35°
0.8 5705.02+£0.07"  0.91£0.26™ 3 631.50£0.09" 44.06+0.24°  3.37£0.12°  5.00+0.26°
1.0 5051.81£0.14"  0.90+0.18® 2970.05+0.18" 48.88+0.22°  1.86+0.02°  10.83+0.13"
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Fig.3 Influence of salt on the quality of fermented corn noodles
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Table 5 Influence of guar gum on the quality of fermented corn noodles

INR 2RI E95/% g B /g v /g BoRE % RAEBRE % BEE/%
0.1 4422124028  0.85+0.36°  2539.38£0.38 41.46+0.39° 3.87+0.31°  27.50+0.35"
0.2 4557.18+0.08™  0.88+0.30°  2680.37+0.26° 46.60£0.35°  3.91+0.32°  18.33+0.38"
0.3 4902.10+£0.32"  0.92+0.33%  2746.58+0.14 46.97+0.44"  4.74+0.35"  16.67£0.25°
0.4 4.802.67+0.09°  0.93+0.16°  2903.70£0.32° 46.22+0.35°  2.90+0.18°  13.33%0.10°
0.5 4799.7240.21"°  0.93£0.13° 3 460.71£0.04" 46.55£0.22°  1.88+0.19"  5.83+0.07°
0.6 4736.59+0.15"  0.98+0.22°  2954.22+0.37° 43.88+0.39° 2.38+0.07°  13.33+0.25

E: AR FHa. b, c FEATAHERADGEMBEBELRR KT LZFRE (P<0.05).
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Fig.4 Influence of guar gum on the quality of fermented corn noodles
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Table 6 Influence of gluten on the quality of fermented corn noodles
B A% g B /g wELo M /g BOKE % RERE % BEE%
0 4176.39+0.31°  0.77+0.30° 2 489.69+0.38" 44.22+0.22° 3.91+0.13" 15.83+0.13"
2 4375.00£0.34"  0.89£0.27° 2576.96+0.31° 44.71+0.35° 3.04£0.20“ 14.17+0.26™
4 4902.10+£0.32°  0.92£0.43™ 2746.58+0.14" 46.97£0.34"  4.74+0.30" 16.67+0.35"
6 5582.41£0.12°  0.92+0.38" 3 460.71£0.24° 46.10£0.22°  2.84+0.18° 11.67£0.26°
8 5281.22+0.26™  0.94+0.35" 3 206.64+0.36" 44.17+0.18°  4.15+0.30"  9.17+0.13°
10 5051.81£0.07" 0.89+0.24° 3 207.90+0.24* 4526x0.23° 3.61+0.23* 16.67+0.13"

E: AR FHa. b, c FEATAHERDGEMRABFELRR KT ZFEE (P<0.05).

a e =WkE
3 s=SAYE mmm SRR

R _—
B 2

i

o5

¥

=l

¥

Hq

it

&

BTSN / (R4, %)

b ol

%

Sm 2_
1k
oL

FRAI TGRS

0 2 4 6 8 10
TERAINE / (R HL, %)

B 5 BEHRMENZEEEXERZ AR
Fig.5 Influence of gluten on the quality of fermented corn noodles
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Table 7 Box Behnken design and response values

B /g Hibg  doRbg oKE% fﬁﬁ Wi 4 /% éé@%ﬁ
1 5045.87 0.911 3133.51 40.23 6.72 10 2.30
2 4 562.73 0.905 2987.12 41.42 5.87 10 2.34
3 4 629.03 0.909 2 661.92 53.41 2.82 10 2.64
4 5302.93 0.946 3470.44 45.35 3.52 5 3.28
5 4610.49 0912 331543 42.66 5.51 10 2.38
6 5153.99 0.935 3330.29 40.40 497 5 2.78
7 4219.40 0.978 2 946.07 42.42 4.95 10 2.58
8 5216.01 0.907 331595 43.08 3.89 5 2.83
9 4 854.28 0.933 317543 43.87 3.84 5 2.82
10 5062.44 0.949 3487.12 40.66 4.04 0 3.08
11 4 835.30 0.951 3270.44 38.03 3.74 2.5 2.83
12 5237.76 0.951 3 547.58 45.28 3.14 2.5 3.58
13 5433.98 0.957 3721.15 46.68 2.89 5 3.75
14 5 588.79 0.982 3986.54 47.23 2.49 0 3.99
15 5386.75 0.890 3603.21 48.66 2.35 0 3.76
16 5460.28 0.966 3625.17 47.87 2.52 2.5 3.81
17 5402.93 0.963 3 698.78 48.84 2.44 0 3.83
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Table 8 Analysis of variance of the regression parameters for Box Behnken design model

R FRR F 7 An B R ¥ F14 P& 2 EMH
AEA 5.44 9 0.60 76.98  <0.000 1 o
A 0.22 1 0.22 28.16  0.001 1 Hk
B 0.66 1 0.66 83.50  <0.000 1 o
C 0.072 1 0.072 9.20 0.0190 *
AB 0.090 1 0.090 1146 0.0117 *
AC 5.625 E-003 1 5.625 E-003  0.72 0.4253
BC 0.060 1 0.060 7.65 0.027 9 *
A’ 2.77 1 2.77 353.19  <0.000 1 Hk
B’ 0.60 1 0.60 76.03  <0.000 1 Hox
c 0.59 1 0.59 75.02  <0.000 1 Hk
kR E 0.055 7 7.851 E-003
K IR 0.018 3 5.892 E-003  0.76 0.6320
Wik £ 0.037 4 9.320 E-003
%502 5.49 16
R G 0.990 0
RIERZZF 09771
E: M ZFMEFE (P<001); * 2R F (P<0.05).
. v
o = E
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Fig.6 Effect of interactions of various factors on fermentation of corn noodles quality
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