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Effects of three dominant bacteria from natural fermentation

broth on the taste quality of fresh rice noodles
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To broaden the selection of strains for

Abstract: Objective:

fermenting fresh rice noodle and develop the application of

different strains in fresh rice noodle ( FRN). Methods: With
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gelatinization, texture, cooking stretching, electronic nose,
electronic tongue and sensory evaluation as evaluation indexes,
and L. fermentum FR-21, A. orientalis AO-21, L. plantarum
Y1-Y2013 and blank samples as influencing factors, the eating
quality of FRN fermented by different strains was analyzed.
Results: L. fermentum FR-21 fermentation improved the
gelatinization indexes of indica rice flour, such as valley viscosity,
disintegration value, final viscosity and retrogradation value, and
reduced the texture viscosity of FRN, and improved its sensory
hardness and typical fermented flavor (smell 4.0 points). The
FRN fermented by A. orientalis AO-21 had the lowest cooking
loss (1.63%) . high texture hardness and chewability, relatively
strong aftertaste, and obvious acidic odor (smell 3.7 points). L.
plantarum Y1-Y2013 was similar to L. fermentum FR-21 in
gelatinization index and textural viscosity, such as valley
viscosity, disintegration value, final viscosity and retrogradation
value (P<C0.05), while the FRN fermented by L. plantarum YI-
Y2013 had the highest extensibility (48.83+1.00), and the smell
was {ragrant and pure (smell 4.6 points). Conclusion: The
controlled fermentation of three different strains can make FRN
present different taste qualities, and rice noodles with different
flavor qualities can be produced by using their fermentation
characteristics.

Keywords: L. fermentum FR-21; L. plantarumYI1-Y2013; A.

orientalis AO-21; taste quality
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Table 2 Effects of fermentation on pasting properties of indica rice flour
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Figure 2 Effect of fermentation on cooking loss and tensile property of fresh rice noodles
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Figure 3 Electronic nose analysis of fermented fresh rice noodles
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Figure 4 Electronic tongue analysis of fermented

fresh rice noodles
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Figure 5 Sensory evaluation radar chart of fermented

fresh rice noodles

BE 2608 | 20235 6 A | ARSHE

R PE A 45 AT T AL orientalis AO-21 J i 11 fif
TR T R
5 b

TG F A L 3 A ] B ik e ke Rl oK SRR 4 A R
R AR 1) 5 BT 2 L S TR R B O . A X T
L. fermentum FR-21 5 L. plantarum YIY2013 % B ()
PARREER ORI B A BAF I B OR R, BAER R LA S
W4 52 s A, orientalis AO-21 kB H2 & T 6808 K B 1Y
SR IE ity O LR A IR PE KR B T B E B & . 3 FR
IF) TR e 24 B0 T AR KO Y B L O HL R B R )
AR PR ARAE » Ji 25 1T X B i ) &2 TG R 3 OK B 1 2 R TR
BLATIEATIRSE, LA 3 b B bR Kk IR IS R R M T A
53 R B A I B Al R T E

5% 3k

[1] SANLIER N, GOKCEN B B, SEZGIN A C. Health benefits of
fermented foods[J]. Critical Reviews in Food Science and Nutrition,
2019, 59(3): 506-527.

[2] BRBH Bk JF % B 28 £ AT 5L ) (D). R 5 5 R, 1994
(5): 43.

OUYANG T. The prospect of developing mushroom food is broad
[J]. Grain Science and Technology and Economy, 1994(5): 43.
[3]PARK T W, SUNG J M, CHOI Y S, et al. Effect of natural
fermentation on milled rice grains: Physicochemical and functional
properties of rice flour[J]. Food Hydrocolloids, 2020, 108: 106005.

[4] YI C P, ZHU H, TONG L T, et al. Volatile profiles of fresh rice
noodles fermented with pure and mixed cultures[J]. Food Research
International, 2019, 119: 152-160.

[S]YI C P, ZHU H, YANG R H, et al. Links between microbial
compositions and volatile profiles of rice noodle fermentation liquid
evaluated by 16S rRNA sequencing and GC-MS[J]. LWT-Food
Science and Technology, 2020, 118: 108774.

[6] PARK M K, KIM Y S. Distinctive formation of volatile compounds
in fermented rice inoculated by different molds, yeasts, and lactic
acid bacteria[J]. Molecules, 2019, 24(11): 2 123.

(7] A, W%, 5k 2. AR A 9 % 8 00 ROk BLAL 45 4 K

KA R S5 5 T[], 90 R Ll K AR A R CE AR B D,

2010, 31(14): 4-8.

ZHOU X Q, LI Y J, ZHANG Y R. Influences of different

fermentation microorganisms on physicochemical properties of rice

and eating quality of rice noodles[J]. Journal of Henan University of

Technology (Natural Science Edition), 2010, 31(14): 4-8.

R, XU RAR, W, 55, HEBORTER Y LA I KOk

ot B S EJ [0]. BRAR R BB, 2023, 39(5): 376-385.

LIANG W S, LIU X T, MAI W, et al. Advances in omics techniques

[8

in lactiplantibacillus plantarum and its application in fermented
food[J]. Modern Food Science & Technology, 2023, 39(5): 376-385.
[9] 5 22°F, B4R R, BLAL, S5 . ALY FUAT 1A A 19 o 6 Y oK B e S 1Y



F&M | Vol.39, No.6

S 1. DA PERE D] DG £ 4, 2017, 32(12): 1-6.

YI C P, FAN Z N, ZHU H, et al. Quality of fresh rice noodles
fermented withLactobacillus plantarum: [ . mechanical properties
[J]. Journal of the Chinese Cereals and Oils Association, 2017, 32
(12): 1-6.

[10] B4R g, 5 2R, BLLL, 5. AH 9 FLAF T I 0T 665 3 K i S
W I B R B [I]. H KR 27 4z, 2018, 33C1D): 7-12.
FANZ N, YI C P, ZHU H, et al. Quality of fresh rice noodles
fermented withLactobacillus plantarum: [[. eating quality[J]. Journal of
the Chinese Cereals and Oils Association, 2018, 33(1): 7-12.

(11] AEHE, W%, %6 SCIR, 5%, R I FLAF 1 B FL 45 A e 1k T 5 ik
JE ] £ & 5 PR AR, 2015, 34(2): 121-127.

AO X L, PU B, CAI Y M, et al. Research progress of Lactobacillus
fermentum and its probiotic characteristics [J]. Journal of Food
Science and Biotechnology. 2015, 34(2): 121-127.

[12] F KR, LA, TR SE B, 5. B AW TE £ 4 R VR 1 R B LA I
5 SLFLH B A B RR R[] b [ 5L Tk, 2010, 38(5): 7-11.
WANG S Q, BAO Y, ZHANG Y C, et al. Fermentation properties
of potential probiotic Lactobacillus fermentum in soymilk[J]. Dairy
Industry in China, 2010, 38(5): 7-11.

[13] FALASCONI I, FONTANA A, PATRONE V, et al. Genome-
Assisted characterization of lactobacillus fermentum, weissella
cibaria, and weissella confusa strains isolated from sorghum as
starters for sourdough fermentation[J]. Microorganisms, 2020, 8
(9): 1 388.

[14] WANG Z M, LU Z M, SHI J S, et al. Exploring flavour-producing
core microbiota in multispecies solid-state fermentation of
traditional Chinese vinegar[J]. Scientific Reports, 2016, 6: 26818.

[15] KIRYU T, KISO T, NAKANO H, et al. Involvement of Acetobacter
orientalis in the production of lactobionic acid in Caucasian yogurt
(“Caspian Sea yogurt”) in Japan[J]. Journal of Dairy Science,
2009, 92: 25-34.

[16] ZHANG L, HONG Q P, YU C F, et al. Acetobacter sp. improves
the undesirable odors of fermented noni ( Morinda citrifolia L.)
juice[J]. Food Chemistry, 2022, 401(1): 134126.

[17] CHARUTIGON C, JITPUPAKDREE J, NAMSREE P, et al. Effects
of processing conditions and the use of modified starch and
monoglyceride on some properties of extruded rice vermicelli[J].
LWT-Food Science and Technology, 2008, 41(4): 642-651.

[18] GENG D H, LIU L, ZHOU S M, et al. Effects of lactobacillus
plantarum inoculum on the fermentation rate and rice noodle
quality[J]. Journal of Oleo Science, 2020, 69(9): 1 031-1 041.

[19] BURATTI S, CASIRAGHI A, MINGHETTI P, et al. The joint use
of electronic nose and electronic tongue for the evaluation of the
sensorial properties of green and black tea infusions as related to
their chemical composition[J]. Food and Nutrition Sciences, 2013,
4(6): 605-615.

[20] & SCifE, phoR S, BEsE, 5. AN TR ROkl Ok A 77 B 3 K R 2R
PR PE SRR BT[] B S HLAR, 2011, 27(3): 7-12, 48,

MFRE: ARRERD 3 hABEMEIEXH QKRN MW

LUO W B, LIN Q L, HUANG L, et al. Study on physicochemical
and sensory properties of fresh rice noodles produced by different
varieties of indica rice[J]. Food & Machinery, 2011, 27(3): 7-
12, 48.

[21] LI Z, WANG L, CHEN Z, et al. Impact of protein content on
processing and texture properties of waxy rice flour and glutinous
dumpling[J]. Journal of Cereal Science, 2018, 81: 30-36.

[22] LUO Y, LIU Q, LIU J, et al. Effect of starch multi-scale structure
alteration on japonica rice flour functionality under infrared
radiation drying and storage [J]. LWT-Food Science and
Technology, 2021, 143: 111126.

R3] WA A, ke, LB, F DREEMBAMBERFESD
A R O R 0] BB, 2017, 38(5): 197-201
PAN Z L, ZHANG Y, Al Z L, et al. Relationship between
gelatinization and gelling properties of potato starch and potato
noodles[J]. Food Science, 2017, 38(5): 197-201.

[24] XIS, SRAE, DIHE. 19l 7 oK 7 AN TRl i A ol et v B4
JEAE BT AR AR 0] B AR, 2021, 42(9): 160-168.
ZHAO Q Y, GUO H, SHEN Q. Variations in physicochemical
properties and eating quality of two fragrant rice varieties during
storage at different temperatures[J]. Food Science, 2021, 42(9):
160-168.

[25] EARH0, sRAEH, 2200 B, 45, Rl W 3L AT R 9 1k R IR X I8 K

o ity 05 ) B AF FALEE 43 BT (], & 55 A 8 Tolk, 2022, 48
(7): 134-139.
WANG D K, ZHANG J Y, LI C M, et al. Effects of Lactobacillus
plantarum enhanced fermentation on the quality of fresh rice
noodles and its mechanism[J]. Food and Fermentation Industries,
2022, 48(7): 134-139.

[26] JA K TE, # H 3, ShGE I, 45 2F TR Ry 9 K B LAl B %
At I R S AT (). R AR 2 41, 2023, 38(4): 34-41.
ZHOU Y S, YANG R K, SUN X B, et al. Optimization of
fermentation process and analysis of cooking quality and texture
properties of semi-dry rice noodles [J]. Journal of the Chinese
Cereals and Oils Association, 2023, 38(4): 34-41.

[27] CHENG L L, LUO J F, LI P, at al. Microbial diversity and flavor
formation in onion fermentation[J]. Food & Function, 2014, 5(9):
2 338-2 347.

[28] YANG X H, LI S H, JIA X Q, et al. A four-microorganism three-
step fermentation process for producing medium-chain-length
polyhydroxyalkanoate from starch[J]. 3 Biotech, 2020, 10: 352.

[29] KARMA'V, GUPTA A D, YADAV D K, et al. Recent developments
in starch modification by organic acids: A review[J]. Starch, 2022,
74: 2200025.

[30] XK. LR b 5 19 B B BIb 7] 5 9% K I8 458 A XL IR B S8 L LA 52
[D]. 5tFH: 50 K2, 2021: 28.

LIU N. Study on the formation mechanism of characteristic flavor
of rice acid fermented by lactic acid bacteria and yeast [D].

Guiyang: Guizhou University, 2021: 28.

25



