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Screening and lactate-producing ability evaluation of acetic

acid-tolerant lactic acid bacteria
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Abstract: [Background] Acetic acid-tolerant lactic acid bacteria are important for lactic acid and its
derivatives production during acetic acid fermentation in traditional cereal vinegar brewing process.
[Objective] To screen acetic acid-tolerant lactic acid bacteria from vinegar Pei of Zhenjiang aromatic
vinegar, and evaluate its fermentation performance. [Methods] Selective MRS medium containing 4%
(volume ratio) acetic acid was used to isolate acetic acid-tolerant lactic acid bacteria. The isolated strain
was identified by 16S rRNA gene sequencing, whole genome sequencing and morphological,

Foundation items. National Natural Science Foundation of China (31771967); Postgraduate Research and Practice
Innovation Program of Jiangsu Province (SIKY19_1754)
*Corresponding author: Tel: 86-510-85320116; E-mail: zmlu@yjiangnan.edu.cn
Received: 13-02-2019; Accepted: 25-03-2019; Published online: 26-04-2019
EeWH: ERARPEEE(31771967); LB TFR AR S SLEAIHTTTRI(SIKY 19_1754)
*BIE1E&: Td. 0510-85320116; E-mail: zmlu@jiangnan.edu.cn
WisHEA: 2019-02-13; S HHEA: 2019-03-25; MIKE % HEA: 2019-04-26



3306 A 2 A

Microbiol. China

physiological and biochemical analyses. Lactic acid-producing ability of the isolated stain was evaluated
under different culture conditions. [Results] A lactic acid bacterial strain JN500903 that resisted 6% acetic
acid was screened and identified as Lactobacillus sp. The optimum conditions for lactic acid production
were: anaerobic static culture, inoculum of 5%, acetic acid concentration of 5%, glucose concentration of
40 g/L, fermentation temperature at 37 °C and fermentation period of 10 d, the lactic acid production was
16.1 g/L under these conditions. [Conclusion] Strain JN500903 can produce lactic acid under the 6%
acetic acid stress, suggesting its potential for industrial application.

Keywords: Acetic acid-tolerant, Lactic acid bacteria, Vinegar Pei, Zhenjiang aromatic vinegar
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Figure 1 Lactic acid-producing ability of six acetic
acid-tolerant strains
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Figure2 Phylogenetic tree based on 16SrRNA gene sequences

tscherichia coli AICC 112297 (GQ340751)

T ARRZIEEARE 2% 75 225 2 S BUERRTTET 1000 (BB —RMILE; 155 M)7F5 HHEH GenBank H5t5.
Note: The scale bar means 2% sequence difference; The number at the node means the percentage of occurrence in 1 000 bootstrap trees;

The numbers in parenthesis are GenBank accession number.
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Figure3 Morphological characters of strain JNS500903
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Note: A: Colony morphology; B: Gram-staining; C: TEM image.
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Tablel Physiological and biochemical characters of strain JN500903
RIS A ZE R R H ZEIR
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Growth in 6% (M/V) NaCl | D-Sorbitol
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Note: The medium used for physiological and biochemical tests was MRS medium containing 4% acetic acid, for the lactic acid tolerance
test was MRS; +: Positive; —: Negative; Summed Feature 10: Cig4 ¢11/t9/t6 FAME.
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Figure4 Growth curve of strain JN500903
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Figure 5 Effect of acetic acid concentration on lactic acid
production in fermentation broth
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Figure 6 Effect of temperature on lactic acid production
in fermentation broth
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Figure 7 Effect of glucose concentration on lactic acid

production in fermentation broth
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Figure 8 Effect of fermentation time on lactic acid
production in fermentation broth

3 WikESE

TER I 2R B i B e W T I SO B vh g AL B
BT Z A R R ZLER TR, AT TR A P XU
I A AR . ILHTAE 5T #GE o s
Lactobacillus helveticus, Lactobacillus fermentum,
Lactobacillus casei %5 ZLME& B X £ R (1 Tif 32 A F
2%, ASHIFTY 2 B = 1Y R R B DR i BE T 2, T
FLER I

ARG RAT T — AR AT TR 22 6% R 1) FLIR
F itk INS00903, £ 16S rRNA JE[H % | FEN
2 Py DA R A B A AL 00 S5 ) A0 1 i & T 3L
& Lactobacillus, H- 5 E ¥k Lactobacillus
caviae MOZM2" (MK 287638) 1Ml 5 55 (89%) ™,
AR AT BEPE R, T B — P WA E o Entani
S5 MIRFE Jy 6% K itk Hh 73 #4531 Lactobacillus

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



IS Tt £ PRFLAT TR 00 0 1 M 7™ LR R

3311

acetotolerans™® , Khan 25 b\ = ) 2 1 % T sk i v 43
253 Al i 5% 6% FR ¥ Lactobacillus panis™™, fif 2,

PR PR B4 5 A SR TR R A 24, J 22 AT DAL IR 2 1
FRAZYE T R ERILE . 5346, BPE INS00903
ATTES A 6%E AN T A, RBE R —E 1Tt
vk, ATRE R ATERE . TR mEh B L ™ b
1 UL SR R R A T Rk
IN500903 = ZLER 1 251, BRI ER 48 B 3 Fh i 5%,
TR E 5% R 40 g/L R TR B 37 °C.
KRR 10d, FLER R 16.1 /L. BFFTRIFAE
Pk IN500903 7E LR AR T 3% A AR 2 3|
FEEEANG], [ LR T R B, PRAR A AE
FLERW R 1.6%—2.0%H R AR K, HH i fE:
ARG B A K 5% R T RS, UL
Pk IN500903 A RE X iR 1 BA 455 HL A 4O Pk Ak 5
P, 1 TFIZ BRI IR T [R5 20 1R 0 PLIBR A £ T T
WIRR, WA LIZE MRS RS TMA—ERINS
FRFFLER , RIS AT DL — e b sk 2R
[F] B 3 P DA AZ 4038 5 TR PR 2B 4 1 FL A R Ak A g
PEIIE . 7340, AW R PR INS00904, INS00906
F1 IN500907 ﬂzﬁﬂﬁ it 4% R A= FLRRRE 7T,
I J5 2 mT E— 25 A5 a3 LR 1 114 A AR b R

,JI‘HE1’EFH, FZAE B TR T T
REFERENCES

[1] Mas A, Torija MJ, del Carmen Garcia-Parrilla M, et al. Acetic
acid bacteria and the production and quality of wine vinegar[J].
The Scientific World Journal, 2014, 2014: 394671

[2] Jiang YJ, Guo JN, Li YD, et a. Optimisation of lactic acid
fermentation for improved vinegar flavour during rosy vinegar
brewing[J]. Journa of the Science of Food and Agriculture, 2010,
90(8): 1334-1339

[3] Wang MF, Shen ZY, Xu KH, et al. GB/T 18623-2011 Product of
geographical indication — Zhenjiang vinegar[S]. Beijing: China
Standard Press, 2011 (in Chinese)
EWIL, RAGm, VEIFE, %5 GBIT 18623-2011 Hsiks k™ i

BULARES]. bt By d e, 2011

[4] Xu W, Xu QP, Chen JH, et a. Ligustrazine formation in
Zhenjiang aromatic vinegar: changes during fermentation and
storing process[J]. Journal of the Science of Food and
Agriculture, 2011, 91(9): 1612-1617

[5] Wang ZM, Lu ZM, Shi JS, et a. Exploring flavour-producing
core microbiota in multispecies solid-state fermentation of

(6]

8]

(9

(10

(11]

(12]

(13]

(14]

(19]

(16]

[17]

(18]

Tel: 010-64807511; E-mail

traditional Chinese vinegar[J]. Scientific Reports, 2016, 6: 26818

Zheng Y, Mou J, Niu JW, et al. Succession sequence of lactic acid
bacteria driven by environmental factors and substrates
throughout the brewing process of Shanxi aged vinegar[J].
Applied Microbiology and Biotechnology, 2018, 102(6):
2645-2658

Wang ZM. Correlation between structural shifts of microbiota and
compositions of flavors during the stage of acetic acid
fermentation of Zhenjiang aromatic vinegar[D]. Wuxi: Doctoral
Dissertation of Jiangnan University, 2016 (in Chinese)

TR BRI B BR TR A B I B A R4S 4 A8 1k 55 R ) J5

JZ R ARSCHERTTE[D]. o8 YRR LA A0 3, 2016
Ni ZF. Research on bioaugmentation of brewing microbes and
total DNA extraction during solid-state fermentation of Zhenjiang
vinegar[D]. Wuxi: Master’s Thesis of Jiangnan University, 2009
(in Chinese)

AU R BV AR i [ 25 A A A P PR T i A B

DNA &I LI UFE[D]. o8 VLR KA I:ﬂzm
2009

de Man JC, Rogosa M, Sharpe ME. A medium for the cultivation
of lactobacilli[J]. Journal of Applied Bacteriology, 1960, 23(1):
130-135

Wu LH, Lu ZM, Zhang XJ, et al. Metagenomics reveals flavour
metabolic network of cereal vinegar microbiotalJ]. Food
Microbiology, 2017, 62: 23-31

Baker GC, Smith JJ, Cowan DA. Review and re-analysis of
domain-specific 16S primerg[J]. Journal of Microbiological
Methods, 2003, 55(3): 541-555

Kumar S, Stecher G, Tamura K. MEGA7: Molecular evolutionary
genetics analysis version 7.0 for bigger dataset[J]. Molecular
Biology and Evolution, 2016, 33(7): 1870-1874

Zhang G. Foundation, Technology and Application of Lactic Acid
BacterigfM]. Beijing: Chemica Industry Press, 2006:
92-93,434-435 (in Chinese)
SRR FLRR AN B ——E A |
Jiftit, 2006: 92-93,434-435

Killer J, Pechar R, Svec P, et al. Lactobacillus caviae sp. nov., an
obligately heterofermentative bacterium isolated from the ora
cavity of aguineapig (Cavia aperea f. porcellus)[J]. International
Journal of Systematic and Evolutionary Microbiology, 2017,
67(8): 2903-2909

Zhang ZH, Liu B, Zhao ZB. Efficient acid-catalyzed hydrolysis of
cellulose in organic electrolyte solutions[J]. Polymer Degradation
and Stability, 2012, 97(4): 573-577

Entani E, Masai H, Suzuki KI. Lactobacillus acetotolerans, a new
species from fermented vinegar broth[J]. International Journal of
Systematic Bacteriology, 1986, 36(4): 544-549

Khan NH, Kang TS, Grahame DAS, et a. Isolation and
characterization of novel 1,3-propanediol-producing
Lactobacillus panis PM1 from bioethanol thin stillage[J]. Applied
Microbiology and Biotechnology, 2013, 97(1): 417-428

Meng ZX, Zhang LW, Xin L, et a. Technological characterization
of Lactobacillus in semihard artisanal goat cheeses from different
mediterranean areas for potential use as nonstarter lactic acid
bacteria]J]. Journal of Dairy Science, 2018, 101(4): 2887-2896

HARFBFAIM]. L5 fh2e Tl

: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



