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Comparative study on the effects of 3 kinds of lactic acid bacteria fermented
rice slurry on the quality of rice cake
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ABSTRACT: Objective To study the effects of 3 different strains of lactic acid bacteria fermented rice slurry on the
quality of rice cake, using Lactobacillus sakei subsp. sakei, Lacticaseibacillus paracasei subsp. paracasei and
Limosilactobacillus fermentum as fermentation strains. Methods Rice cake was made by grinding fermented rice into
rice slurry, fermenting with yeast, heating and steaming. The effect of lactic acid bacteria fermentation on the quality
of rice slurry was determined by taking the density, viscosity, water holding capacity, and rheological properties of
rice slurry as the test indexes; the effect of lactic acid bacteria fermentation on the quality of rice cake was determined

by taking the texture, sensory and specific volume of rice cake as the test indexes. Results Compared with natural
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fermentation and unfermented rice, the raw material rice fermented by lactic acid bacteria had the lowest density and
acidity, the highest water holding capacity and viscosity, and good rheological properties; different strains of lactic acid
bacteria have different effects on the properties of rice slurry due to their different acid production and enzyme levels.
Among the 3 kinds of strains of lactic acid bacteria, the rice slurry produced by fermenting Limosilactobacillus
fermentum had low density, high viscosity, low pH, strong fermentation ability, and high consistency coefficient in
rheological properties; the properties of rice slurry had a direct impact on the quality of rice cake. Compared with other
methods, lactic acid bacteria fermentation had a greater impact on the properties of rice slurry, and the rice cake
produced had the best quality, such as larger specific volume, greater elasticity, uniform and dense internal pores; the
quality of rice cake was also different due to different properties of fermented rice slurry by different lactic acid bacteria.
Among the 3 kinds of strains of lactic acid bacteria, the rice cake made by Limosilactobacillus fermentum had the
largest specific volume, the largest hardness (1409.43 gf), the largest chew ability (718.81 gf), and the best
cohesiveness and resilience. Conclusion The sensory score of rice cake fermented by Limosilactobacillus
fermentum is the highest, followed by the quality of rice cake fermented by Lacticaseibacillus paracasei subsp.
paracasei and Lactobacillus sakei subsp. sakei. The quality of rice slurry and rice cake fermented by
Limosilactobacillus fermentum is better, which provides a new strain selection for the production of rice cake.

KEY WORDS: lactic acid bacteria fermentation; rice slurry; rice cake; sensory characteristics; fermentation broth
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Table 1 Processing parameters of rice cake

- AR R FLRREARE  FLRRRTM N 4 R {1353 a8 y-al (8 y-al
B - ; e KEsE/mL e " ;

] /b R/ °C BN /% /g BN/ % i F] /b IREE/PC
UF - - - 275 50.0 0.4 2 35
Q 23 26 1.4 270 49.0 0.4 2 35
Q-NF 23 26 0.0 270 49.0 0.4 2 35
G28 24 28 1.4 275 50.0 0.4 2 35
G28-NF 24 28 0.0 275 50.0 0.4 2 35
G4 24 30 2.0 265 50.0 0.4 2 35
G4-NF 24 30 0.0 265 50.0 0.4 2 35
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Fig.1 Process flow chart of rice cake
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Table 2 Sensory score table of rice cake

i TN IR W
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TR, BRI 10~15
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P20 47) PO, AFES 16~20
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Al S), GERER 0~9

S BR(20 43) TR BER, TC5 0K 16~20
REERWAGIR, Tk 10~15

TR BRI, TStk 0~9

(20 43) A ST, RER 16~20
AW, RET 10~15

T S, B 0~9

(20 7)) B <L) H B0 16~20
R LRSS, B8O 10~15

I LA, ANEE 0~9
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Table 3 Effects of different lactic acid bacteria fermentation on
the acidity value, amylase production and protease activity of
fermentation broth

B, oH TR i T 2 T M
/(Ulg) /(U/g)

Q-NF 5.94+0.02° 0.34+0.02° 1.5240.17°
Q 4.55+0.01° 0.38+0.03¢ 2.82+0.18°
G28-NF 5.31+0.01° 0.3440.01° 2.71+0.11¢
G28 4.99+0.01¢ 0.35+0.01¢ 3.30+0.10°
G4-NF 4.33+0.01° 0.4140.04° 2.42+0.12°
G4 4.00+0.01° 0.43+0.02° 2.91+0.15"

e SR 85 B RN 28 etk 35 (P<0.05), T 1Al
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Table 4 Effects of different lactic acid bacteria fermentation on
density, viscosity, and water release rate of rice slurry

FE b 2 /(g/mL) Fh % /cP Frok £/%
UF 0.96+0.01° 1440.00+365¢ 71.17+5.962
Q-NF 0.91+0.02° 2769.00+£254" 82.72+3.48"
Q 0.77+0.03¢ 4540.00+198° 84.62+9.22°
G28-NF  0.89+0.01° 4215.67+176° 84.16+2.44°
G28 0.73+0.03" 4813.334357° 85.28+6.48"
G4-NF 0.81+0.01¢ 4382.67+631¢ 84.31+8.35¢
G4 0.70+0.02¢ 4951.00+280° 86.45+3.45"

222 FLBRE A B KRR LR 6% 0h
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OIS I, 5580 07 OVE FRIEAS o FREGAL, Y E BT
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Fig.2 Static rheological curves of fermented rice slurry with
different lactic acid bacteria
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Table 5 Effects of different lactic acid bacteria fermentation on
static rheological properties of rice slurry

FE K/(Pa-s) n R?
UF 4.11+0.23¢ 0.62+0.01¢ 0.99
Q-NF 5.67£0.21° 0.46+0.01° 0.98
Q 9.23+0.11¢ 0.39+0.02° 0.98
G28-NF 7.36+0.30° 0.31£0.01° 0.98
G28 11.16+0.28° 0.3440.01° 0.99
G4-NF 9.71+0.24° 0.35+0.01¢ 0.99
G4 12.50+0.15° 0.38+0.02¢ 0.99

223 SLBRE A B KK pH 5 R E LB AL ) 09 %m0

HI% 6 AT OKIK pH i MRS 55 o LR TR A KK
HARRTERI . REREKIK . 3 BRILBRIA K IEKIK pH s
I FUAF R A S T RS FLERAT IR 28 TR A |
KRR . FLRRTE R R, BRI BT TR S,
PR AL A BRI G pH K. 3 FELRRE T, KR
WAL IRAE i, KIE pH /e BRIESSAF T BE S,
P U B PR, BERR SR TR e o MUk, R IERE R FLAT
B IR K R it JBT AT REEE A

KR ERE T SR 2 K I AR R A IR <R T L I
KIRFFRETT o RI R IERE T M e B Ry LR TR R K IE
AARERERN . KRB . 3 PRILBRI R BRI LB
RE M m BUI R 2 T R FUREAT RS TR RD . R B RBFLAT
DA LTI AN . 7T AR R SRR R ORI I
FREROR, KRIFFRRES158, MEEEL A0 CO, KA LT
LR, EORRIAEPBUER,

6 AT REFABRELZBEEN KR pH 5% EENHIFN

Table 6 Effects of different lactic acid bacteria fermentation on
pH and fermentation capacity of rice slurry

FE i pH RFYmL
UF 5.39+0.01¢ 110.24+20.00¢
Q-NF 4.98+0.01" 145.92+18.10"
Q 4.87+0.01° 189.77+12.31°

G28-NF 4.98+0.02° 178.40+9.49°
G28 4.63+0.01° 190.55+10.56
G4-NF 4.89+0.03¢ 179.85+11.72¢
G4 4.48+0.03° 190.24+26.21°
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HEE 7 AR K ARG R R EE AR 3 /N R R ke K &
K. AREEEOR KA . LR KRR ERE; K ERER S
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b e Wt L 1 SR R K R R . R AR A RE, KK
RERELIEE KB /IN R R R K kK FLIR TR R K R
B SRR IER B RE  FLIRR TR e I ROR il VR K AR AR BE S5 0H
W B R R LT IR « 25T s 2L AT BT
AN L TR RV A 3 R A SR DR T R R T
FHCFUAT TR R et RO B TR 1 i, R VE R
Z VB3 AL A B SE, TE LHAT — o 5 1 TE
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TVEZAEEMBYERA o 3 MRFLER A 0 A I R LAT TR R TR K
RREMIREE AR, S5 BB R, S, TR &
PR Je RE L5 SRR 22 o T JEURLROK 48 R R eIV E K
BREMNE R TR KB, Sk S ERM N T IR &
W, ERE R B S RBETE VR E T, 1Kk AL (IR
FEHR, KRAERERIRIMESREE TR, FIHOKR R LAY
SR, KERER AT IN, B S 2% .
232 FLBA AT R AL EAF M Fh

Fb 2SS HI WK BRGS0 1) — A R AR, R LT
TR R KERT b AR, WK & RERTERR EED? . il 3 m)
Il KREREN LS MR BN R LR R K KRG . B SRR W%
KERE . RRBERKRE . KI5 L SR/ INRERE K &
KERIEL AR/ 3 FhFLRRTE & WK AL LS MR Ry K
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TR, KA RERIZ5H = SR th JORBILIE B S I iS4,
KA o BB TR B AT R o s SRS et 22, FL
PR TR & B (AR IO Fh 3R AL A3 o B VE M B Hh ok,
KRKEIE B EEH EReE, KRR ALY AR E
WK B AN AT ZLRR T & W, T Al 2 BRI
BT, TR RS A MR, SR I 45 S5 F
KEAENTR AL BRI, (AR RN LN

R7 TEFREABER KL BRI

Table 7 Effects of different lactic acid bacteria fermentation on texture characteristics of rice cakes

i figi & /o f i /mm NI/ g TR o] 42
UF 3124.65+754.09¢ 0.49+0.02" 948.11+62.04¢ 0.62+0.01° 0.16+0.01¢
Q-NF 1647.15+395.99" 0.55+0.01¢ 534.50+£52.17° 0.59+0.018 0.16+0.01¢
Q 1290.59+186.28° 0.66:£0.02° 681.43+38.39¢ 0.800.02¢ 0.10+0.01"
G28-NF 1540.37+£265.72¢ 0.55+0.01¢ 550.68+25.67° 0.65+0.03° 0.14+0.02¢
G28 1330.53+120.38" 0.65+0.01° 717.82+32.49° 0.83+0.02° 0.13+0.02°
G4-NF 1590.39+137.85° 0.53+0.03° 590.03+47.72° 0.70+0.01¢ 0.210.02°
G4 1409.43+119.49¢ 0.60+0.01°¢ 718.814+20.04" 0.85+0.04° 0.17+0.03"
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