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Effects of Mixed Culture Fermentation with Lactobacillus plantarum and Saccharomyces cerevisiae on

Physicochemical Properties, Storage Characteristics and Flavor Quality of Wet Noodles

REN Yuanyuan, MENG Zikuan*, Z0OU Yu, LI Yuhang, WANG Yongjun
(Sichuan Food and Fermentation Industry Research & Design Institute Co. Ltd., Chengdu 611130, China)

Abstract: This study was undertaken in order to explore the effects of mixed culture fermentation with Saccharomyces
cerevisiae and Lactobacillus plantarum on the sensory quality, texture characteristics, storage characteristics and flavor
quality of wet noodles. Wet noodles were prepared by inoculating dough with S. cerevisiae and/or L. plantarum isolated
from old dough. The sensory score of mixed culture fermented noodles was higher than that of single strain fermentation.
S. cerevisiae fermentation improved the hardness and elasticity of wet noodles, both single and mixed strain fermentations
effectively increased the protein content of noodles, and the protein content of mixed culture fermented noodles was
(7.82 £ 0.36)%. After sterilization at 120 “C, the sensory score and texture quality of noodles fermented with S. cerevisiae
alone and in combination with L. plantarum increased, the enthalpy change (AH) for aging decreased in the single and mixed
strain fermentation groups compared with the control group during storage, and the L* value (brightness) of the L. plantarum
and mixed strain fermentation groups was greater than that of the control group. A total of 40, 48, 49 and 53 aroma
components were detected in the control, L. plantarum, S. cerevisiae, and mixed strain fermentation groups, respectively.
Aldehydes, esters and acids were identified as the major flavor substances of wet noodles. The relative contents of these
three substances in the fermentation groups increased significantly, indicating that mixed strain fermentation can promote the
production of flavor substances. Furthermore, principal component analysis of the aroma composition data showed a clear
separation of the four groups.
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Table 1  Effects of starter culture and fermentation time on the sensory
score of wet noodles

Ff b IR IR) fmin RE
60 70.44+4.42°

LPN 90 78.44+3.61°
120 80.124+3.77°
60 78.3942.84°

SCN 90 86.56+4.22°
120 76.43+3.54°
60 81.2743.83¢

LSN 90 90.4+3.25°
120 79.8242.47°
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Table 2  Effects of starter culture on texture characteristics of wet noodles

e Bl Fia i Elg

gy 6560.41499.21° 0.8440.03° 2769.14£7737  0.55+£0.01°
LPN  667336£7022°  087£0.02°  2781.794+9438°  0.5640.02"
SCN  7552.614121.86° 0.9140.0° 2805.24+53.13° 0.544+0.02°
LSN 83647749433  091£0.02°  2757814£6256°  0.56%0.01°
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Table 3  Effects of starter culture on major components of wet noodles
fafg R LPN SCN LSN
BEARENH% 7412034 17714027 7.9440.24° 7.82£036"
IR 4% 0.19+0.013  0.18£0011° 0.18+0.01° 0.1840.01°
BBOKADREMUSG 48162350 463843120 45944221°  4629+238°
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Fig.1  Effects of starter culture on sensory score of wet noodles after

high temperature treatments
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Table 4  Analysis of AH for aging of high-temperature treated wet
noodles during storage
Ilg
FEh 0d 15d 30d 454 60d 75d 90d

A 0824005 1324008 1954009 2294008 257+0.14° 284022 3134013
LPN 0744007 114£0.12° 1754005 19140.14° 2.194003" 2274004° 2344008
SON 0614006 10240065 1.674£020° 1764003 190£001° 2.04+0.12° 2.08£0.02
LSN  0.52+0.01° 09140.03" 1644007 1762006 1861005 1994003 2024007
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Table 5  Color change of wet noodles during storage

[ 0d 15d 30d 45d 60d 75d 90d

TR 86.74F404° 77,654,147 73.38£3.78" 6947 +4.12° 64.75+3.04" 613442.71° 58.26+2.48°
IPN  87.55+3.54' 843744.20° 80.15£5.15" 76.602.86° 72.2943.44" 7149+3.62° 68.88+2.08"
SON  85.8244.97 823742.89" 79.46+433° T3.33£2.64" 69.9443.75° 66.56+2.22° 61.98+2.80°
LSN  8648+4.11° 84224408 80254325 7731 43.11° T47942.79° 71.2842.20° 70.1443.07

HE 1474009 LUA007 0624006 094+006" 13540.13° 1124012 1.04+0.12°
LPN 1474013 0942007 0712008 LIS£0.08 1024004 0.76+£0.06" 0.83+0.09°
SCN 1662013 1314014 1444007 0824005 0774003 LI3£0.09° 14240,09°
LSN 1524017 0952008 0.79£0.05° 1.24£0.14° 0.95£0.12° 0.66+£0.04" 129+0.08"

L*

A 8994037 11252062 12411044 13754035 13.244051° 15.04£0.74' 15472058
LPN  957£061° 11224054 120740.64 1249£033° 1324£0.84° 13794046 1405£0.62°
SCN  10.03£056° 10724036 11344048 1124£0.79° 122240.52° 12.85+0.48° 13.68+0.66°
LSN  9.79+027" 10.56£0.78" 11.86£0.58" 12750.10° 12.96042° 13.61+051° 13424064
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Fig.2  Heatmap of flavor components in wet noodles fermented with
different starter cultures
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Table 6 Characteristic values and variance contribution rates of first

three principal components for flavor components in wet noodles

PC FRAEAH Ji ZETTHRZE %o BT TR %
1 34.063 60.827 60.827
2 13.945 24.902 85.729
3 7.992 14.271 100.000
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Fig.4 PCA score plot (a) and loading plot (b) of volatile flavor

compounds in wet noodles fermented with different starter cultures
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