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Abstract: Objective The study focuses on the screening of high quality lactic acid bacteria strains and construction of
Paocai fermentation strains. Methods Lactic acid bacteria were isolated from Paocai brine using diluted spreading plate
and the streak plate. The bacterial species were identified by morphological observation (colony observation, Gram “s
stain), physiological and biochemical identification (EasylD Lactobacillus biochemical identification kit), 16S rDNA gene
sequencing, and construction of phylogenetic tree. The lactic acid bacteria were tested for salt resistance, acid production
and antibacterial activity. Results A total of 16 strains of suspected lactic acid bacteria were isolated, the colonies were
rounded protruding, the colours were mostly milky white or white, and the bodies were short rods or globules, all of which
were Gram-positive. After physiological and biochemical identification, 4 strains were excluded and 11 strains were finally

identified as Lactiplantibacillus plantarum. Strains 4-1, 4-2, 5-2, and 5-3 had the best acid-producing ability, and the
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decreasing trend of pH value in the first 12 h was significant. With the increase of salinity, the growth of Lactobacillus

plantarum was inhibited to varying degrees, and strain 1-1 had the strongest osmotic pressure tolerance. 11 strains of

Lactobacillus plantarum had different inhibitory abilities, and strains 3-1, 3-3, 3-4, 3-5, and 4-2 had significant abilities,

with the greatest inhibitory strengths against Escherichia coli and Staphylococcus aureus. Conclusion Lactiplantibacillus

plantarum screened from Paocai brine has great fermentation potential and can be further used as a source of strains for the

industrial production of Paocai.
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Fig.1 Colony morphologies of 16 strains
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Fig.2 Morphologies of 16 strains after Gram staining
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Table 1 Colony morphologies and body characteristics of 16 strains

HmT A EBRE AR AE

1-1 Bk, K@ e é AR, AR F R AR A S

1-2 AEAALEAE SR S o) FEAFAR | AT SRR R HE 7]

1-3 IHERLT & =R HOR BT RO AR HE T
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2-1 B AL, @B, K EE AR, R AT R OR AR T

3-1 B oA, k@, el FEAFAR | AT R R HE 7

3-2 B oA, K@kE el FEAFAR | R AT B R HE 7

3-3 B LA, k@kE el FEAFAR | AT B R HE 7

3-4 BB LA ZELE, LaE FEAF IR, R AT SR AR R P

3-5 BB LA, ZELE, LaéE FEAF IR, AR AT R AR R AP

4-1 BB oA FaLE, Laé FEAT IR, AR AT R AR R P

4-2 B LA, 2 @mE, a6 TR, PR AT SRR AR HE T

5-1 B LA, 2 @LE, a6 TR, PR AT SRR AR HE T

5-2 B AL, R EAE,LE & JEAFIR , RAT KR A R HE T

5-3 B A, R EiE, fLa e SEATIR , AT SR A K HE T
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Table 2 Physical and biochemical test results of 16 strains
A% WKk ket H%TH EFS HESR ABF LAR BB HTHR A% A8 AR

1 1-1 + + + + + + + + + + -
2 1-2 - + + + + + + + + + -
3 1-3 - + + + + + + + + + -
4 1-4 - + + + + + + + + + -
5 1-5 - + + + + + + + + + -
6 2-1 + + + + + + + + + + -
7 3-1 + + + + + + + + + + -
8 3-2 + + + + + + + + + + -
9 3-3 + + + + + + + + + + -
10 3-4 + + + + + + + + + + -
11 3-6 + + + + + + + + + + -
12 4-1 + + + + + + + + + + -
13 4-2 + + + + + + + + + + -
14 5-1 + + + + + + + + + + -
15 5-2 + + + + + + + + + + -
16 5-3 + + + + + + + + + + -

3.3 16S rDNA JEHF515 bt

Hi4# Fernando Cobo 251" MIS A, 24 16S rRNA 1Y
3 = 99% W B EBINNIE LAY . PR 1-2.1-3
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99% , X 4 MR RS AE 2R BT PR BN BRIk 2-1 5
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SR I ME A RO H AR W MRS Lactiplantibacillus

plantarum FIFETIEPERTF 99% , X 11 AR E 2 AHEY)
FUATFH . #E— I MEGA 7.0 Wt RS L BH, A
3 fiR, BMk 1-1.3-1,3-2.3-3.3-4 3-5 4-1 .5-1,
5-25-3 51 plantarum 8301 | L. plantarum 8193 NG|
— G BEIRE 4-2 5 L. plantarum M—6 M [R]—~
250y  HARIE R RG LR, S B HR S E 4 R,
X 11 ARG S AR (R 3) .
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Lactob acillus plantarum BCH-2 KX388383.1
Lactob acillus plantarum M-6 KU214638.1

70

Lactob acillus terrae NIBRBAC000499792 NR 179744.1

— Lacticaseib acillus casei DSM20011 NR 041893.1
97 fac

:aseib acillus casei NCDO161 NR 118976.1
Limosilactobacillus fermentum CIP 102980(NR 104927.1)

Lactobacillus delbrueckii NCC725(NR 029106.1)

90 Lactob acillus bulgaricus NR 075019.1
{ Lactob acillus delbrueckii AB0O07908.1

Limo silactoba cioous fermentum NCDO 1750 NR 118978.1

77 1——: Bifidob acterium bifidum ATCC 29521 NR 117764.1
95 Bifidob acterium bifidum KCTC 3202(NR 118793.1)

B3 ET 16S rDNA EENRFE LB R
Fig.3 A phylogenetic tree of 11 strains based on the 16S rDNA gene sequences
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Table 3 Comparison results of 16S rDNA for 11 strains

AT G AR E GenBank & &5
1-1 Lactiplantibacillus plantarum 1384/1392 (99% ) MW947173. 1
1-2 Staphylococcus epidermidis 1420/1423 (99% ) L.C484765. 1
1-3 Staphylococcus epidermidis 1421/1422 (99%) LC648436. 1
1-4 Staphylococcus epidermidis 1419/1422 (99% ) LC648436. 1
1-5 Staphylococcus epidermidis 1403/1409 (99% ) CP121529.1
2-1 Staphylococcus haemolyticus 1441/1444 (99%) KU179371. 1
3-1 Lactiplantibacillus plantarum 1354/1357 (99% ) MT473410. 1
3-2 Lactiplantibacillus plantarum 1375/1383 (99% ) 0P107893. 1
3-3 Lactiplantibacillus plantarum 1415/1432 (99%) MN493118. 1
3-4 Lactiplantibacillus plantarum 1411/1412 (99% ) MW090367. 1
3-5 Lactiplantibacillus plantarum 1463/1463 (100% ) MT604731. 1
4-1 Lactiplantibacillus plantarum 1436/1441 (99%) MT538598. 1
4-2 Lactiplantibacillus plantarum 1443/1443 (100% ) MH111537. 1
5-1 Lactiplantibacillus plantarum 1444/1447 (99% ) MT544853. 1
5-2 Lactiplantibacillus plantarum 1433/1433 (100% ) MT538527. 1
5-3 Lactiplantibacillus plantarum 1432/1432 (100%) MT545027. 1

3.4 FLERA)™RRRE I MIE

FLRR A 7 R RE 1 B K e T35 M AR OG0 G AT 4 i
N T FLT RIAE 24 h B9 e RE v, R IR pH (5
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TEESN(P<0.05) , A 20 B B9 T B S5 W] e A

8~12 h Za] , Fitk 3-2.3-3.3-4 4-1 .4-2.5-2.5-3
i) pH A 8. TR (P<0.05) , Ffk 1-1.3-1 f13-5 iy
pH (BTG i 281k, JLAR R #K 4-1.4-2 .5-2.5-3 19 pH
{8 BT HAR A (P<0.01) o YW [E] 3k 24 h B, 4
BR1-13-13-23-33-44-14-25-15-25-31
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Fig. 4 Change of pH values of 11 Lactobacillus strains
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Fig. 5 Salt resistance test of lactic acid bacteria
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Fig. 6 Inhibition effect on 11 strains of lactic acid bacteria
against E. coli and S. aureus
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