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Probiotic characteristics and application of lactic acid bacteria in traditional
fermented sour soup in southeast Guizhou
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ABSTRACT: Objective To study the biological characteristics and safety of lactic acid bacteria derived from sour
soup. Methods Fermented sour soup was used as the experimental test material. Through the acid and bile salt
resistance test, the hydrophobicity of the strain, the self-aggregation ability and the drug sensitivity test, the lactic
acid bacteria with probiotic properties were screened out and inoculated in acid. In the soup, its acid-producing ability
and the number of viable bacteria were determined. Results The results identified 4 strains of Lactobacillus
paracasei and 2 strains of Lactobacillus plantarum. Among them, Lactobacillus paracasei 1-6 and Lactobacillus
plantarum ST-10 had both para-xylene and chloroform hydrophobicities greater than 60%. The 24 h self-aggregation
rate was better than other strains. Different strains showed different sensitivity and resistance to antibiotics. The
addition of Lactobacillus paracasei 1-6 as a starter had no significant effect on the pH value and total acidity of sour

soup (P>0.05), but the number of viable bacteria was close to the fermentation effect of the traditional old sour soup.
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Conclusion Lactobacillus paracasei 1-6 is a probiotic lactic acid bacteria with excellent performance, which lays

the foundation for the subsequent development of probiotics from the fermentation sour soup.

KEY WORDS: fermented sour soup; screening and identification; lactic acid bacteria; live features
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Table 2 Tolerance to low acid and bile salt of different strains of
lactic acid bacteria
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1-2 + + * -
1-3 ++ ++ *k *
1-6 +++ ++ ok *
2-1 + + ok -
3-1 + + * -
ST-2 +++ +++ wok *
ST-7 ++ + * *
ST-9 ++ + *x
ST-10 +++ +++ *okok *
ST-11 ++ ++ *k *
ST-12 +++ ++ *kE *
ST-14 ++ + * -
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M 13

1-6  ST-2 ST-10 ST-11 ST-12

1 6 #RFLBRHINY 16S r RNA FEH 1 PCR HLIKE
Fig.1 PCR electrophoretogram of 16S rRNA gene of 6 strains of
lactic acid bacteria
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AV i 5 45 SR AT — 85k

90 a_HxE
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c : :

60 | - N

] 7 ¢
50l .
Ny B BN me F

40|
30 LE
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2 L
10 | £
TE: AN B3R AN [R] T R 2 [RD G 5 AR A7 3 P 2 e
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Fig.2 Hydrophobicity of lactic acid bacteriae (n=3)
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BF, FRE 1-6 RIHIm 1 ABERBEST, b 73.66%, H
YRR ST-10, HEEREIE 70.31%, HAEK A R
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Fig.3 Autoagglutination rate of lactic acid bacteria (n=3)
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Table 3 Antibiotic sensitivity of lactic acid bacteria
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£ 6.00 [ A\ :
2 \ —— MR RGRRA) \ -
g 5.00 —— pH{E (X BEAE) \ 00 a
M 4.00 \ —h— pHEGRKE) ] 3.75
3.00 | :
3.50
2.00 |
oo L 325
0.00 ' L . ! . 3.00
0 1 2 3 4 5 6 7
At fal/d
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Fig.4 Change in pH and the content of total acid during storage (n=3)
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x4 REHEEEHEL

Table 4 Change in viable count during storage
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EE P

[11 PATEL S, SHUKLA R, GOYAL A. Probiotics in valorization of innate
immunity across various animal models [J]. J Funt Foods, 2015, 14:
549-561.

[2] KHAN U, SHAHNAWAZ. Probiotics in dairy foods: A review [J]. Food
Sci Nutr, 2014, 44(1): 71-88.

[31 FEDR, A, TKbEA, L RRIE YRR IRFLRR AN B 19 2 PR ).
B RBETL, 2018, 44(5): 82-89.

YAN S, LI HM, ZHANG XD, et al. Safety assessment of lactic acid
bacteria from different food products [J]. Food Ferment Ind, 2018, 44(5):
82-89.

[4] SHIN M, YONG C, OH S. Regulatory effect of Lactobacillus brevis
Bmb6 on gut barrier functions in experimental colitis [J]. Foods, 2020,
9(7): 864

[S] VIJAYA K, VIJAYENDRA S, REDDY O. Trends in dairy and non-dairy
probiotic products-A review [J]. J Food Sci Technol Mys, 2015, 52(10):
6112-6124.

[6] CAGGIA C, DE AM, PITINO I, et al. Probiotic features of Lactobacillus
strains isolated from Ragusano and Pecorino Siciliano cheeses [J]. Food
Microbiol, 2015, 50: 109-117.

(7] KU, SEM TR IR 7 D RE M FLRR T IO i 1 (D). SEH: 52
K2, 2008.

TIAN YF. Screening of functional lactic acid bacteria in fermented sour
soup of miao nationality in guizhou [D]. Guiyang: Guizhou University,
2008.

[8] VL, 3kfH, &AL, 4%, PR TRE BB X R A BSR4
il B, 1997, (4): 18-20.

JIANG P, ZHANG Q, QIN LK, et al. Microflora investigation and nutrient
composition analysis of kaili sour soup [J]. Chin Brew, 1997, (4): 18-20.
[9] LIONG MT, SHAH NP. Acid and bile tolerance and cholesterol removal

ability of lactobacilli strains [J]. J Dairy Sci, 2005, 88(1): 55-66.

[10] MANCINI A, CARAFA I, FRANCIOSI E, et al. In vitro probiotic
characterization of high GABA producing strain Lactobacilluas brevis
DSM32386 isolated from traditional "wild" Alpine cheese [J]. Annal
Microbiol, 2019, 69(13): 1435-1443.

[11] RIAZ M, MEHWISH H, SIDDIQ M, et al. Identification, characterization,
and probiotic potential of Lactobacillus rhamnosus isolated from human
milk [J]. LWT-Food Sci Technol, 2017, 45(6): 84-91.

[12] LAZADO C, CAIPANG C, BRINCHMANN M, et al. In vitro adherence
of two candidate probiotics from Atlantic cod and their interference with
the adhesion of two pathogenic bacteria [J]. Vet Microbiol, 2011, 148(2):
252-259.

[13] CLSI. Performance standards for anitimicrobial suscept-ibility testing:
Nineteenth informational supplement [M]. PA: Clinical and Laboratory
Standards Institute, 2012.

[14] ¥F4, SRR, SHEL, 55, ERREERURTLRR A 45 A Rk Ot v 22 42
FEANI].  EE 2R, 2020, 20(10): 29-39.

XU N, JIA RJ, LI YR, et al. Screening of probiotic characteristics and
safety evaluation of lactic acid bacteria from aged vinegar [J]. J Chin Instit
Food Sci Technol, 2020, 20(10): 29-39.

[15] GUO Z, WANG J, YAN L, et al. In vitro comparison of probiotic
properties of Lactobacillus casei Zhang, A potential new probiotic, with
selected probiotic strains [J]. LWT-Food Sci Technol, 2009, 42(10):
1640-1646.

[16] BRZED, A8, BAK, 55, L50RIHEATRIL P f5 A= MEFLRR TR A PR ST
BE[T]. 1X0h 5 EEBET AL, 2016, 42(4): 85-90.
CHEN XY, LI J, ZHAO X, et al. Screening of beneficial lactic acid
bacteria from traditional fermented yak yoghurt in vitro [J]. Food Ferment
Ind, 2016, 42(4): 85-90.

[17] KANG B, WOOK T, LEE D, et al. Isolation of lactic acid bacteria with

probiotic potentials from kimchi, traditional Korean fermented vegetable



55 14 3]

MR, 5 8575 XA e K 9 R U b LI R4 i R ek S

5821

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[J]. LWT-Food Sci Technol, 2016, 71(9): 130-137.

VASIEE A, BEHBAHANI BA, YAZDI FT, et al. Diversity and probiotic
potential of lactic acid bacteria isolated from Horreh, a traditional Iranian
fermented food [J]. Probiot Antim Prot, 2018, 10(2): 258-268.

NORIEGA L, MARGOLLES A. Acquisition of bile salt resistance
promotes antibiotic susceptibility changes in bifidobacterium [J]. J Food
Protect, 2005, 68(9): 1916-1919.

MATSUMOTO M, OHISHI H, BENNO Y. H'-ATPase activity in
Bifidobacterium with special reference to acid tolerance [J]. Int J Food
Microbiol, 2004, 93(1): 109-113.

POURRAJAB B, FATAHI S, DEHNAD A, et al. The impact of probiotic
yogurt consumption on lipid profiles in subjects with mild to moderate
hypercholesterolemia: A
randomized controlled trials [J]. Nutr Metab Cardiovas, 2020, 30(1):
11-22.

SUN L, LI XF, ZHANG YY, et al. A novel lactic acid bacterium for

systematic review and meta-analysis of

improving the quality and shelf life of whole wheat bread [J]. Food
Control, 2020, 109: 106914.

LEITE A, MIGUEL M, PEIXOTO R, et al. Probiotic potential of selected
lactic acid bacteria strains isolated from Brazilian kefir grains [J]. J Dairy
Sci, 2015, 98(6): 3622-3632.

B, A, DIE, 5 RIRRSORIRTURR I 165 ARk B HAE
KL BN HII]. B AR, 2019, 40(6): 187-194.

ZHAO SM, ZHAO YY, MA HJ, et al. Probiotic characteristics of lactic

acid bacteria from fermented sauerkraut and its application in fermented

[25]

[26]

milk [J]. Food Sci, 2019, 40(6): 187-194.

FHIH]. FAPRIG KL TR BRI KB L ZWH5E[D]. miat: Mat
el Rz, 2016.

WEI MM. Analysis of the fermentation process of tomato acid soup and
study on the fermentation technology of mixed bacteria [D]. Nanjing:
Nanjing Agricultural University, 2016.

MONTORO B, NABIL B, LEYRE L, et al. Fermented aloreiia table olives
as a source of potential probiotic Lactobacillus pentosus strains [J]. Front

Microbiol, 2016, 7: 1583-1592.

(WiE%R R THH EK)

=Tk

P E, WEARA, TEMRAE
ARMEMER,
E-mail: 809424564@qq.com

Xk, ARE, TEMRAFEAE
mMED.
E-mail: 352123862@qq.com



