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Effects of lactic acid bacteria fermentation modification on the

processing properties of whole grain corn flour
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Abstract: [Objective] This experiment aims to modify extruded whole corn flour through lactic acid bacteria fermentation to investigate its
impact on the processing properties of dough. [Methods] Single-factor experiments are conducted using fermentation temperature,
fermentation time, and inoculation amount of lactic acid bacteria as key variables. Response surface methodology is employed to optimize
the fermentation conditions. After optimization, the modified extruded whole corn flour is blended with unmodified extruded whole corn
flour in varying proportions, and its effects on the texture properties of the dough and cooking loss are investigated. [ Results] Under the
conditions of a lactic acid bacteria suspension concentration of 3X 10’ CFU/mL, a fermentation time of 18 h, and a fermentation temperature
of 39 °C, the texture and cooking properties of the dough reach their optimal state when modified whole corn flour and unmodified whole
corn flour are blended at a ratio of 6: 4. At this point, the hardness of the fermented whole corn flour dough is minimized, measuring only
7.63 N. [ Conclusion] Lactic acid bacteria fermentation can effectively enhance the processing properties of extruded whole corn flour and
optimize its dough texture and cooking properties..
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Figure 1 Effects of fermentation temperatures on hardness

of extruded corn whole power dough
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Figure 2 Effects of fermentation time on hardness of

extruded corn whole power dough
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Figure 4 Contour maps and response surfaces of the interaction between factors
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Figure 5 Effects of amounts of corn whole power on texture properties of corn dough
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T 2% B4 41 0 5 R R = T S R A Sk BLARL A S A 1
T TR A A BCE T L 4R TR T Rt T KR AE R KM
ZINT A A
3 &5k

LR B K WAL B OR R i B T2 S AL
T T L WG M B 32X 107 CFU/mL , & BE IR ] 18 b, % 1% ik i
39 °C, b A R Bt TR R (0  BILAS H 5 oh BE e pE AS
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Table 6 Effects of modified corn flour addition on the sensory evaluation of corn noodles

X EEIBMEREREX SR E RN TR

BT K AR BRI % % SMIANE I P S ik ik
10 14.840.5° 14.340.6° 16.0£0.3¢ 10.5420.3¢ 11.840.5¢ 6.840.2°
20 15.340.4" 15.340.8 15.1+0.7 12.840.2¢ 11.540.5¢ 6.540.5°
30 15.840.6" 16.0£0.6° 15.840.4 13.0£0.2° 11.540.3¢ 6.840.7°
40 17.340.5° 15.840.5° 17.8+0.2° 13.040.5° 11.840.7° 7.840.5"
50 17.040.4° 15.5+0.7° 17.040.5 13.540.5 12.34+0.3 7.84+0.3
60 18.0+0.6" 18.0+0.5" 17.8+0.5" 14.4+0.5 13.4+0.5 9.040.7"
70 16.8+0.5° 15.54+0.5% 17.04+0.3 13.840.7° 11.340.2¢ 6.0+0.2¢
80 15.340.6™ 16.3+0.3° 16.1-0.2¢ 13.34£0.4° 12.0+0.3" 6.8+0.4°
90 14.5420.5° 17.240.3° 14.1£0.5° 12.1£0.74 13.240.7° 5.640.2°

T ST R AR 22 5 3 (P<0.05)

W R O KB S OR E EOR A 6: 4 LA
TiC i, TAT AT 8 52 T 2 2 400 2 3 08 B a0 P-4, 980T T LR
TR 2 TR NI A 6 oK Ay B9 RS AR T o R, I E 5
B T A AR WL R A, AT e T 1
TRL ) AR L, BT Y 5 R R T RS A P
T T2 Bl A R v B 8 T Z8CR 18 R AT R . RSk AT
F0HG B A8 T A BUAC 7 A B A S A7 e v LB B AL
TE 2 UMb 807 il P Y 25 T PE RE
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