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Effects of lactic acid bacteria fermentation on the quality of
lotus root whole powder slurry
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(School of Food Science and Engineering, Wuhan Polytechnic University, Wuhan 430048, China)

ABSTRACT: Objective To explore the effects of lactic acid bacteria fermentation on the quality of lotus root
whole powder slurry. Methods The lotus root whole powder slurry was fermented separately by Lactobacillus
plantarum (Lp), Lactobacillus acidophilus (La), Lactobacillus caseioides (Lc), and a composite of these 3 bacteria
(Cb). The changes in the number of lactic acid bacteria and pH during fermentation were measured, and the effects of
different lactic acid bacteria fermentation on the physicochemical quality and sensory characteristics of lotus root
whole slurry were compared. Results When Lp, Lc and Cb were fermented for 12 , 6 and 8 h, respectively, the
number of viable bacteria in the whole slurry of lotus root reached more than 8.00 log CFU/mL, and the pH decreased
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from 6.20+0.06 to 4.13+0.24. Fermentation by lactic acid bacteria also enhanced the viscoelasticity of the lotus root
whole powder slurry. Notably, the La-fermented sample exhibited the highest viable bacteria count (9.40 log CFU/mL)
and viscoelasticity. Apart from the Lc group, the red color values (a”) of the other three fermented lotus root whole
powder slurry groups was decreased compared to the unfermented samples. Post-fermentation, the reducing sugar
content decreased from 609.11 mg/L to 337.85-459.06 mg/L, the total phenol content remained unchanged, while the
total flavonoid content decreased from 243.33 mg/L to 144.77-200.95 mg/L. Organic acids accumulated during
fermentation, with organic acid content rising from 2817.17 pg/mL to 4164.11-5180.92 pg/mL. Additionally, the
Lp-fermented sample demonstrated the highest lactic acid, citric acid content. The 16 kinds of free amino acids were
detected in the fermented slurry, with arginine being the most abundant. Except for the Lp group, all other
fermentation groups showed a significant increase in the total amount of umami amino acids (P<0.05). The
fermentation of different lactic acid bacteria could significantly improve the antioxidant activity, flavor and taste of
lotus root whole powder slurry. Conclusion The results can provide theoretical basis for the research and
development of lotus root whole powder fermented by lactic acid bacteria.

KEY WORDS: lotus root whole powder slurry; lactic acid bacteria; physical and chemical quality; organoleptic
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Table 1 Sensory evaluation standard of lactic acid bacteria
fermented lotus root whole powder slurry
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Fig.1 Changes in the number of lactic acid bacteria (A) and pH (B)
during the fermentation of lotus root whole powder slurry
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Fig.2 Rheological properties of lotus root whole powder slurry fermented by different lactic acid bacteria

R2 TRABRELZBEINEZSMREFNTZMN
Table 2 Effects of fermentation of different lactic acid bacteria on the color of lotus root whole powder slurry
Control Lp La Le Cb
L 42.07+4.67° 41.35+0.78° 41.52+3.86" 38.22+1.41° 41.92+1.72%
a 9.82+1.79° 6.05+3.50° 4.72+2.78 7.15+1.74* 5.25%1.56°
b 14.50+7.66" 10.55+2.22% 8.02+3.59* 8.02+1.69" 10.00+1.37°
AE / 10.01£7.18* 12.92+6.85% 9.85+7.28" 9.17+4.63"

e AEVINE FREFR R [ — 2 2 3 R4 59 (P<0.05), TEE[F. /Fn It iidE.
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Fig.3 Effects of lactic acid bacteria fermentation on reducing sugar, total phenols and total flavonoids of lotus root whole powder slurry
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Cb 7 & it { R 732.88 pg/mL,
2.6 ARIFABELZEEFERPIIERERMAREE
Wk 4 PR, ERESMFE IR 16 Fhilf s & 5m
8 7 P TR . 2 PP O TRE MR L R 7 FAEL T
IR . MHFAREERH, AW FLIR T & B i 0 75 2
R B AU$S Thr, Leu. Ile. Val, Met 1 Phe )& &Y
TR, [AIE, Lp Al Cb & BT #8003 b i 75 B R R
Lys JCEREHN, T La & BEXT RN B 06T B IR
R B ERINP<0.05) . NIRRT & IR 1) b4
SRR SR IC R A, D, Arg TER RS 2Ry R ) &
i o X THEMTREILMR, AFRZLRR & B 5w
Gly. Tyr. Ala fl Glu &/, MXTHEHA R Cys TTREZ

Wy MAh, AR A Ser I Asp A fr#E R, Le KEER)
SEF R Ser Frig i E, M 0.42 mg/mL; Le F1 Cb &
HERE R P Y Asp & 580, 4 3.76 mg/mL. A[F|FL
1 TR i T SR 2 By SR PP I S SRR B R A TR] . — T
FLIR P 7E K B2 Bt v = 26 14 28 1V B 20 A K 4 7 25 1,
A R IR AR, (e SRR g Y 5 —Ty
1T, 8 el A v LR TR B R e A J e P XU 0 Tt
(ERBRECEE . . R . BR) S RM & R R, 2L
TR 7E K el R v AR AR 2 A b S SR 2 LA R R A IR A 2
T IREEY, Kakmie 2ukor Xl a2k, ookt
RAFEFR(Glu, Asp. Lys). FHMREILMR(Thr, Ser. Gly.
Ala, Leu. Va)FI5BREIEFR(Tyr. lle. Leu. Phe. Arg.
His). ZAFIZLIR R KB, bR Lp & BEm a5 v e ik 2 2k
fig B RSN, La. Lo I Cb R IBESERE IR B bk 2 3L 1R
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Table 3 Content of organic acids in the lotus root whole powder slurry fermented by different lactic acid bacteria

LRk it pg/mL)

Control Lp La Le Cb
iR 11.2440.01* 5.31+0.03" 3.76+0.01¢ 3.54+0.01¢ 3.36+0.01¢
MiyaA 63.35+0.98" 37.73+0.01° 42.08+0.79° 41.06+1.10° 40.81x1.07°
iR 753.3242.92° 742.57+8.30% 737.56+6.53° 747.82+7.66™ 732.88+5.39°

g7y 275.73+0.71° 68.44+0.00" ND ND ND
BN ND 2679.33£7.97 1043.18+10.31¢ 1748.91+9.79" 1441.72+3.18°
L 147.42+0.91° 412.18+9.19¢ 1188.88+14.85" 1043.08+17.80° 1002.94+8.28°
FriEgiR 1360.20+3.53" 1228.49+8.83" 880.75+1.47¢ 857.95+1.00° 827.54+0.83¢
R 205.88+3.79¢ 276.87+0.00%° 267.90+2.00° 256.80+5.83¢ 283.17+3.86"

1 ND FR A H .

F4 TEAREABEESMRTESEERIE

Table 4 Content of free amino acids in the lotus root whole powder slurry fermented by different lactic acid bacteria

A b AT it /(mg/mL)

R RIS Control Lp La Lc Cb
Lys (i F8) 0.02+0.01° 0.02+0.01° 0.49+0.01° 0.39+0.01° 0.02+0.01¢
Thr (HAFR) 1.39+0.02° 1.09+0.02° 1.17+0.02° 1.01+0.06° 1.16+0.01°
Leu G2 A R) 0.63+0.06° 0.2240.03¢ 0.46+0.01° 0.38+0.01° 0.37+0.09°

lle (522 R) 1.30+0.10° 0.78+0.14° 1.25+0.03" 1.17+0.02° 1.09+0.19*
Val (42 R) 1.10+0.01° 0.76+0.06° 0.96+0.02° 0.87+0.02° 0.90+0.05°
Met (FE %) 0.20+0.04° 0.10£0.04° 0.19+0.01* 0.10+0.01* 0.14+0.04*
Phe RN I2) 0.78+0.10° 0.12+0.05° 0.66+0.01° 0.63+0.01° 0.71£0.08*

Wits E R B 5.4240.33" 3.0940.35¢ 5.18+0.11% 4.55+0.14° 4.39+0.47
Arg (FEHEFR) 10.39+0.40° 10.56+0.17° 10.47+0.38° 10.32+0.28" 10.39+0.23"
His (41 % 12) 0.65+0.01° 0.58+0.01° 0.57+0.01° 0.5540.01° 0.58+0.02°

it E R S 11.04+0.41° 11.14+0.18° 11.04+0.39° 10.87+0.29* 10.97+0.25"
Gly (H &) 0.07+0.01° 0.01£0.01¢ 0.02+0.01¢ 0.06+0.01° 0.02+0.01¢
Tyr (1% 2 18) 1.31+0.11° 0.47+0.11° 1.26+0.05" 1.21+0.07* 1.06+0.22°
Cys CEM &) 0.40+0.05° 0.4240.09° 0.46+0.01° 0.4840.01° 0.4040.08°
Ala (NRR) 2.27+0.04° 1.79+0.02° 1.8120.05° 1.83+0.06° 1.75+0.06°
Ser (22 %% 0.33+0.01° 0.33+0.01° 0.31+0.01° 0.42+0.07° 0.30+0.01°
Glu (F & R) 2.2840.06° 1.44+0.01° 2.01+0.05° 1.95+0.09" 1.98+0.02°
Asp (REZATR) 2.63+0.07° 2.09+0.03¢ 3.74+0.12° 3.76+0.14* 3.76+£0.02°
TR IR St 9.2940.35" 6.55+0.28" 9.61+0.3 9.71+0.45" 9.27+0.42"

Ui B8 2 S it 25.75+0.76° 20.78+0.46 25.83+0.69° 25.13+0.74° 24.63+0.67"

SR S LR M 4.95+0.03° 3.58+0.04¢ 6.19+0.06" 6.15+0.07° 5.81+0.07°

AR 2 R At 4.58+0.07* 3.21£0.04¢ 3.91+0.07° 4.08+0.01° 3.74+0.04¢

TR 2 LR A 13.53+0.12* 12.40+0.02¢ 13.29+0.01° 12.85+0.02° 12.90+0.01°
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Fig.4 Effects of lactic acid bacteria fermentation on antioxidant
activity of lotus root whole powder slurry
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