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HIBPEAR Sl 35 o/L FZFMEM 5 /L T,
30 °C JRAHEFR, 10 IH IR rh 55 078 g e i i)
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R, fUHE 10 °C. 45 °C 160 °C KKK, 6.5%
NaCl 4E K385, pH 9.6 A= KiRTe! % i HAE .
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95 °C #hZdfi, BRI DNA, LI4HE DNA
SR, fi P A0 PR 42 5138 5 1) 85 (5'-AGAGTT
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1.2% 30 B 68 J L DK R T , E B P 8E T(2
1400 bp)i% Invitrogen 2~ wlITF, Frfgysl$Esc
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IAFLH, SIREE 3-5 h, 37 °C K537 48 h, il
EMFEBEER, SH3 A EL,
1.8 SEitatr

R HHEZ Excel(2007) #0150, M
FHl SPSS(20.0)HEF 1AM T ¢ #5586, F-test K56 )5 22[A]
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BO1 AT, 11 BRFLBR B/ AW, 5 2 SLRR 4>
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PEAJF SR

F 1. FHBREEHKET 90 hEFE pH EEZIKAE
BRI

Table 1.
and lower pH values after 90 hours inoculation

The isolates with higher lactate production

Isolates pH value t/h ¢ (Lactate)/(mmol/L)
L18 3.98+0.02 11 103.19+4.19
L21 3.97+0.05 8 103.77+£5.26
L22 3.9940.01 8 103.19+3.54
L37 3.98+0.06 8 97.39+8.87
L45 3.72+0.01 8 113.04+20.03
L47 3.46+0.02 8 120.00£10.04
L48 3.82+0.19 11 105.08+2.89
L63 3.70+0.08 8 105.63+£29.33
L79 3.88+0.02 8 112.29+2.20
L81 3.89+0.01 8 104.47+4.19
L83 3.90+0.01 8 93.63+5.92
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Figure 1.

2.4 fEEBEHRILELLET 16S rRNA M JFE5R

L45 . L47 Tl L63 & I i A ™ BRAH AN ™ < (B
RN, SEENG. MR, iS5,
AH e RS | e S 0 35 g B, R0 28 H 5 g FLIR AT A
J& o L79 ReR BRI BRA T S EHEAR oK),
AR . EERER . AR . WM AL S S
BB, #E 15 °C fil 45 °C K, #£ 60 °C AN
K, BERETHSZ 6.5% NaCl, Ff HAETE pH 9.6 )
FUFTAEK, WIPHENHEREEGR 2).

W 4 MRAEEFRE 16S tRNA JFAIINT)S, #2538
NCBI i#17 BLAST FeXT2E R o~ , 145 5 Lactobacillus

F2. FHEHA4RKABERNENETE

Table 2. Biochemical characteristics of the 4 lactic

acid bacteria isolates
Test L45 L47 L63 L79
Cell morphology Rod Rod Rod Cocci
Catalase - - -
Nitrate - - -

Hydrogen sulfide - -

Gelatin - - -
Indole - - -
15 °C N N N G
45°C N N N G
60 °C N N N NG
pH 9.6 N N N G
6.5% NaCl N N N G

+: positive; —: negative; N: no test; G: growth; NG: no growth.

actamicro@im.ac.cn

Cluster analysis of the 11 high lactate producers.

reuteri CT10324-RS-018 J7 5 [RIJIEILF] 100%,
L47 5 Lactobacillus plantarum DF J¥ 5 [R5k
# 99%, L63 Y5 Lactobacillus johnsonii F19785 |f]
TR 99%, L79 5 Enterococcus facium strain
LZU-55 [RIJEMEA 99% (55 3). LG 3R 841k
YE 16S rRNA MFLRAHEWT, L45, 147, L63
I L79 ARUCHZ IR . M SR . A%
FUF I MZE N 3K 1A

2.5 BEREKHZE

WE 2 R, 4 BRILBRBEEHERD 4 h J5 Py
FEHE AR, Hh R AR L4 fEHER 14 h 5
PEAA KA EW], 145, L63 M1 L79 7 12 h 5k
ANAERREW, UHZ 4 R TEEREE
IFREE R AR, HL 147 A Ko Rk

3. THiELAY 4 PRELEREE 16S rRNA FHIHRIAME EbxY
Table 3.
sequence of the 4 lactic acid bacteria isolates

Similarity analysis of bacterial 16S rRNA

Test Sequence affiliation Sequence

isolates  (accession number) identity/%

L45 Lactobacillus reuteri 100
CT10324-RS-018 ( KU754503.1)

L47 Lactobacillus plantarum DF (CP 99
013753.1)

L63 Lactobacillus johnsonii F19785 (FN 99
298497.1)

L79 Enterococcus facium strainLZU-55 99

(KT262985.1)
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Figure 2. Growth curves of the selected 4 lactic acid

bacteria isolates.

2.6 fREERPREYTHER AN AHLE % AR

N 4 firzs, Wkk L47 A1 L79 1€ pH 6,204 &
ZH)F1 pH 2.5 2545 T ODgoo 1H 25 554 i 25 (P>0.05),
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% 4.

412 F AR (P>0.05), BEIZFLER B e it %
0.5%HHER, 1M L45. L63 F1 L79 7EXTHRA1S 0.5%
NHER L1 ODgoo (22 57 2.3 (P<0.05), UiBHZ 3 #k
FLER A XT 0.5% A ER A 55 filak
2.7 RERHR FIEWRBIN AR

5 BN, 4 BT pH M ZLER T 38 W O
ZXHE /R E. coli K88 VP TR (ATCC13312)
By T EIER, o L47 RIS R Y
TEIVE SRR 1 pH I 6.5 (1 4 BRZLERTE L3
W, PBIRK XS R E. coli K88 FIVHT] R TH
AR IAE T

3 Wi
FLR I A ) RO T
ARG, R FURIKE . LK pH

(EXS TR B LR B R A 1 oy el A
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0k HH BY 4 PR FLBR B X BR R0 AR L R Y 52 1%

Table 4. The tolerance of the 4 lactic acid bacteria isolates to acid and bile salt

Stains Control group” pH2.5 group” Control group® 0.5% bile salts®
L45 1.122+0.002° 0.852+0.003° 1.022+0.002° 0.421£0.001°
L47 1.188+0.002° 1.186+0.002° 1.003+0.002° 0.997+0.001*
L63 1.147+0.002% 0.754+0.002° 1.0324+0.003* 0.113+0.002°
L79 1.051+0.003* 1.039+0.003% 1.1444+0.001* 0.117+0.001°

(1) Data in the same column with the different letters mean significant difference (P<0.05), and with the same letter mean no

significant difference (P>0.05). The same as (2).

&5 THiEH 4 %ILBEE N E. coli K88 0 Salmonella RIINE 1% 4E
Table 5. The inhibition ability of the 4 lactic acid bacteria isolates to E. coli K88 and Salmonella
A E. coli K88 Salmonella (ATCC13312)
Test strains Control group pH 6.5 group Control group pH 6.5 group
L45 13.67+0.22 NE 10.10+0.48 NE
L47 16.98+0.36 NE 14.01+0.57 NE
L63 13.56+0.24 NE 10.30+0.45 NE
L79 13.69+0.44 NE 10.23+0.27 NE

NE: without inhibition.
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Wi s pH —Bh 2.0 2 3,581 Frid, 147
1 L79 % L45. L63 AIREME 45 )i 52 B IR IR IR
B3k 8 & AR o Missotten 221205 10 MRFLER
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i A DA AN SRR 527 /0N N ER TR 11 1 9 33 T
WBE, AR FHE R i p P A s
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HEBRER RIS , 4 PRILBR T 138 WX AR A I B 0 7
YER, UEBT 4 PRZLBRTE AT BE 2 il 7 A A AL
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Isolation, identification and characterization of lactic acid
bacteria from swine

Xueli Li, Chao Wang, Defu Yu, Liren Ding, Weiyun Zhu, Suqin Hang"

Laboratory of Gastrointestinal Microbiology, Nanjing Agricultural University, Nanjing 210095, Jiangsu Province, China

Abstract: [Objective] We isolated, identified and characterized lactic acid bacteria (LAB) from the intestinal
digesta, mucosa and feces of piglets, to explore the potential probiotic stains for the swine production. [Methods] A
total of 155 lactic acid bacteria were isolated. Four isolates with high lactate production were identified by
conventional biochemical method and bacterial 16S rRNA sequence, and their potential probiotic properties were
assessed. [Results] Four LAB isolates (L45, L47, L63 and L79), Lactobacillus reuteri, Lactobacillus plantarum,
Lactobacillus johnsonii and Enterococcus facium were identified based on lactate production at 8 h (> 100 mmol/L)
and final pH at 90 h (< 3.9). The 4 isolates grew rapidly in vitro. They tolerated low pH and bile salt. Strains L47
and L79 tolerated pH 2.5, and L47 tolerated 0.5% bile salts. When the 4 isolates were co-cultured with E. coli K88
and Salmonella, the growth of E. coli K88 and Salmonella was inhibited. L47 demonstrated stronger inhibition
effect than other 3 isolates. [Conclusion] L47 strain presented a higher lactate production, better growth, higher
tolerance against pH 2.5 and 0.5% bile salt, and stronger antimicrobial effect on E. coli K88 and Salmonella,

indicating that L47 isolate may have the potential probiotic properties for swine production.
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