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Lactic acid bacteria were isolated from pig feces for probiotics. The six isolated strains were identified as Lactobacillus
paracasei (Lp), Lactobacillus fermentum (Lf), Lactobacillus brevis (Lb), Lactobacillus plantarum (P1, P2), and Pediococcus
pentosaceus (P3) by its sugar utilization, morphological and physiclogical characteristics. P1 was showed largest antibacterial
inhibition zone among the isolated strains. It was against Salmonella gallinarum 25 mm, E. coli 20.5 mm, Staphylococcus
aures 24 mm, and Pseudomonas aeruginosa 28 mm by inhibitory zone, respectively. Lf was showed hyper acid tolerance,
80% survival rate for 40 minutes, and P1, Lb showed hyper bile tolerance, 408%, 283% survival rate for 9 hrs, respectively.

Therefore the Lf, P1, and P2 strains were expected to probiotics.
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Ago] AHEE FFEL AUE 24 FEFI HA
FHoZRE Z3Ach HAEHS FIAHAGF
8438 & MRS brotho] 1.5% (w/v) agarE H7}3F Hi R
of “AHE L@, 12 L anaerobic jar (BBL, GasPak)S
o] &-3te] ¥ A =AM wf¥d F, Yeld colony”}
FRgFo g & AE FAA $HFAY wFE B3
k. $HFoz HA¥d wFE 3% (v Fasgs
(H02)0 =3l catalase activityS =48} gla, #abst4
Ao dgy FA A Aol e Aoz #AEH
F2E MRS Hj7lo] %
w3 oS 2w} Al A 73

oFEY ¥ TAH0|E #Y

Z gFEL FHEEHA 54, Y 543 APl CHL
Kit (BioMerieux, France)E A}&3&lo] o o]84 =& B3I
3la]  Bergey’'s manual of systematic  bacteriology %}
Microbiology: a laboratory manual(5)Z 12} F A& 4t}

MRS H| x| 24A7H52 WSt 72t A PHFE A
ZFTE o83ty A FAE 25% glutaraldehyde &
Hol] #egt oh-F 4TolA 2w FA 3t A EH3)
o glutaraldehyde® A|AE T} 01 M Q13584 pH
7002 33 A4 & ARS §9 9o dHa4N 4T A
z3Hoh Hzd dAle 34 L7 HAM goE =3
g og FARAEF s FAEHT

ol uig 2x &9l

Zr #FE9 MY £E FAs] 98k MRS
agar WjA|olA 24A1ZF wiEE AAE FHS] WAd el
4o} #EFSE th-e MRS broth 50 mle] FAEE 0.5
mlE AXs¥ch. 429 WA= 25C, 37C, 45C, 283
52Col A ZZh wjekslE A 3A17F ZFH 22 660 nmof| A] )

2 @359 AHo)YF pHE F157] Aol MRS agar

A g A3 2T AIYAGES
7, 281 9= 7}z AT MRS
% 05 mE AZHAYL. 459

A& 37ColA uj%stHA 327 ZYE 02 660 nmoll
A gAY FF=E SHAFOEHN pHY BE #F9 A
AREE ZHSA0h |

LMY, LHEHEY &3

MRS lA] 50 mlE& BH#E ¥ HCIE AHE3te pHE 2
2 2438 A MRS #iR|o| Bile salt 0.3% (w/v)& 3d7}3H
Roll 7t ANFFE AFsl 37CoA A gtk of
2AT H71E A e MRS HIAE U272 3l 408, 4
A7y, 8AIZE A3 wioit AEFE S35 WA )
2E5AS S ATHE).

NTEH

MRS brotholl A 24zt vitd 2 @379 wjddL F3)
o] 0.IN NaOH £4S pH 830] 2 wj7}x HAsi 2%
" NaOH #F& ZAHE & g 2o 93}y lactic acid(%)
& TIAT).

m! of 0.1 N NaOH x m.e. of lactic acid
ml of sample

Lactic acid (%) =

Lactic acid®] m.e. (molecular equvalent)= 0.0090]t}.
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Salmonella gallinarum, E. coli, Pseudomonas aeroginosa,
2]3l Staphylococcus aureus 5 42 HYAFS Ao =R
A4S =73} Nuttent agar, LB agar ¥]=*] 50 ml
g 47 2048 #Hlsteq "Had & & 400 HES £
Hlatdth e 24413k ek wjg 2 FATY 50 w
g 7 miAd ¥ e e, 2 H pipetted ©]§-3149
petridisho]] 10 mi¥] EFsgrt X7t & & did
stainless steel cup (penicylinder; Y74 6 mm, 2J7 8 mm,
o] 10 mm)& WA FH 2%, MRSA 247 7HF
WS FAd el 200 WS W 24X 3HERE WY
AEF FHA 499 FIANTFY 4F AL Z43
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Helicobacter pylori M3l|l3 &3

Aol A18H FF= Helicobacter pylori ATCC 43504
o], v} x]= Muller-Hinton (Difco) brothd] 1.5% (wjv) agar
2 91 #EFF I8, 10% (v/v) calf serum (BRL)E 0.45
m filter2 43} F H7}ste] ¥HE MHCS #iA & AE-31%
=3

H. pylori A8 ZAL H pyloris =43 W)z %9
Yol HHE stainless steel cup (penicylinder; W7 6 mm,
217 8 mm, ¥°] 10 mm)S L¥EL, 244 7HESH MRS
AA A A wieFstar 02 ym BEE AHGG 247y {4t
7 ulgl S 200 WE ¥, 37C, 10% CO; wgr]oA 3
d Foh ek &, 98 FHA A" A XS =3
S THE). dxTRe ety 43 Ao 4%
Lactobacillus pentosus W FAES ALLE G om, MRS ujA
A&7 H pyloris A3ldte=x& #est7] ¥3te blankZ
AL8-3l ).
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petridishol] 10 mI¥ BEZFao AP0k w7} 2& & 94
g FAA7E T3 o]l paper disc (Sensi-Disc: BBL)
& &£8FL 37CAA WG g5 dise TR FAHE
A &S SHst] FAYA A54S SHIY 2P
= WE4 TAEFE AHEste HlmEion, 449
ETH 2 &% gentamycin 10 pg, erythromycin 15 pg,
cephalothin 30 pg, amoxicillin/clavulanic acid 30 pg,
ciprofloxacin 5 pg, oxytetracycline 30 pg, neomycin 30 pg,

ampicillin 10 yg, streptomycin 10 gg, colistin 10 ygo] L Th.
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Figure 1. Scanning electron microscope of the strain Lactobacillus
sp. (Lp, Lf, and Ld) cultured on MRS medium for 24 hrs (x
10,000).
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Korean J. Biotechnol. Bioeng., Vol. 20, No. 2

el Zeld dF AR AFAR LS = e ¢
g TFE FAHUG. 2t B o] 840 B FF
9.9% ol £ YAEE UEIYOIT 165 IRNAS F7)
ME 24 & T 4L o9 g g2 732 v
7] 2l©9) 224 A& 3 Ade] dasiu
e}

Table 1. Morphological and cultural characteristics of isolated
Lactobacillus sp. and Pediococcus sp. strains

Charateristics Lp, Lf, Lb, P1, P2 P3
Cell shape rod cocci
Arrangement R .
Size(m) single single ~ tetrads
6~1.1 x 1.5~8. . )
Gram stain 0.6~1 ><+ 5~8.0/m 0.6 ><71 Ogm
Motility

Spore formation

Colony on MRS agar

Form Circular

Color White

Elevation Convex

Margine Entire

Opacity Opaque
Y 5S4

MRS WAE ARHAR sl 74 FEEY AE AAe
=9 pHE ZA3IYTh iFe #FE 37CoAN 49
AZLEE JYellloy, Lis L fermentums} $-A}slo
2388 45T 4go] B wgity(10). ¥Hd Lp, Lb 1
Zal P22 45CAHEY 2RME W3 A4AstA Faie
NS YeEhih Pl & o]l8 oz Felslgd e u
= P29} FYF Lplantarum 0.2 JElGEH, 45CAME
Z 4AsA. Lbe 37T HA&Er7) e F3d
Hle) #d3) =gtk pHO Wsle 37Co)A g o of
18X A3} Fole tiFEo] 38dio] o} Lfsl Lbe
4405 AL pHO Wl ] vHBAZE U
ol % pHUFE Be YRS Urhiged, ot
FAT 7149 A HEQd Ao w Audn

Table 2. pHs and acidities of culture broth of isolated Lactobacillus sp.
and Pediococcus sp. strains

pH Acidity
Lp 3.84 198
Lf 443 1.2
Lb 465 0.99
Pl 387 191
P2 3.88 1.96
P3 3.87 1.96

Zr #FEY s £7] pHY| wE wlgd Az pH 7
A Aol 4 ESkth pH 5 & LT Qo)A pH
73 Zol7) AdtAlE ko, pH 9 )M el 27 A
Aol AE Fch 2} L= pH 3 oA Z7)de %
g e TS wolA F AR A YA, e A
o the AFAAES Yehlois g giRE Fo] e
pHAl M€ AtEEte A 28 o FFe 238 232
qRste Aol A=A
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Figure 2. Growth curves of each isolated lactic acid bacteria strains at 25C, 37C, 45°C and pH change during cultivation. Il : Cell concentration at
25°C, 4 : Cell concentration at 37°C, @ : Cell concentration at 45°C, [] : pH change at 25°C, <> : pH change at 37°C, O : pH change at 45C.
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Table 3. Viabilities of various isolated lactic acid bacteria strains at pH 2 in MRS broth
Lp Lf Lb
Cell conc.” Viability™ Cell conc. Viability Cel! conc. Viability
start 3.4x107 100 5x10'/ml 100 6x10’ 100
40 min 10° 0.01 4x10"/ml 80 2x10° 33
4 hr 0 0 7.2x10%ml 18 33x10' 0
8 hr 0 0 2x10°ml 0.05 0 0
* Cell conc.: CFU/ml, ** Viability: %
Lactobadillus sp. Lp Lactobadillus sp. Lf
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Figure 3. Growth curves of each isolated lactic acid bacteria strains at initial pH 3, pH 5, pH 7, pH 9 and pH change during cultivation. Wl : Cell
concentration at initial pH 3, 4 : Cell concentration at initial pH 5, A : Cell concentration at initial pH 7, @ : Cell concentration at initial pH 9, []
: pH change at initial pH 3,  : pH change at initial pH 5, A : pH change at initial pH 7, O : pH change at initial pH 9.
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Table 4. Viabilities of various isolated lactic acid bacteria strains at 0.3% bile salts in MRS broth
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Lp Lf Lb
Cell conc.” Viability” Cell conc. Viability Cell conc. Viability
start 3.4x107 100 5x10 100 6x10 100
40 min 2x10 58.8 4x10 80 32x10’ 533
4 hr 2.5x107 76.5 4.7x10° 94 5x107 83.3
8 hr 3.6x107 105.9 3,7x10° 6.5 1.7x10° 283.3
P1 P2 P3
start 1.0x10° 100 47x10° 100 45x10" 100
40 min 1.9x107 19 3.0x107 0.6 1.6x10’ 0.04
3 hr 2.9x107 29 3.4x107 0.7 2.7x10’ 0.06
6 hr 1.8x10° 179 1.9x10° 4 2.0x10° 04
9 hr 4.1x10° 408 3.1x10° 7 2.6x10° 0.6
16 hr 1.0x10° 1000 1.4x10" 3000 9.5x10° 21
* Cell conc.: CFU/ml, ** Viability: %
&, WX EH-E cleanbenchg] fang o]&3la] AZI ¥ o
200 Al FATe] dgd wiAE dxE A Yol FFeka,
_ mol zzg g REe A8 147 ARE thA] cleanbencholl A fan
£ 10 < o] gt AXF TS ARSI olFA AFF A
£ ol 100 p0oh 200 o) Wirele) Fo] wE PFPL TAR
£ o Z W o 10~20% F59 HolT JehUch 2 ok
zA0] B2 FHUE o|sh Be FUR HPOEZ F73
= o 49 Zre Ak
s s 2% 4 fARE WEARe] BE FFe WAz
6.0 L . -
0 10 2 30 " 50 g ZA33HY. 4 F5EE pH 679 MRS HjX| o] HF3}
Time (n) o 37T AR A, ML F NNFH FTRAL
Figure 4. Antibacterial activities of the strain Lp against various BHlstz] AlFeta & 204173l Hvle] FaEs JE
pathogens during cultivation at 37C (pH 7) (@: E. coli, W YA AL §A=QT
Staphylococcus aureus, MA: Salmonella gallinarum, @: Pseudomonas - m
aeroginosa). g} LEY] A$ 45ToA vigA 7Y o] wE 3
s o8 24 Zdae RANRE Hde gA48€E Holgrt
' A2k} 47712 AT Wl o 5% A® GFEo| o
o 180 AL =R 2 9gith o]AL 45T nLd A H|dko]
£ N
3 16.0 A fraks wgde A wE mAurtA s W&
s 140 9 AoE FEHUch
c
R 120
C
(e}
= 10.0 /t/- 20.0
o
£~
= 8.0 9 18.0
6.0 : : : £ 160
0 10 20 30 40 50 8
$ 14.0
Time (hr) §
Figure 5. Antibacterial activities of the strain Lf against various 5 120
pathogens during cultivation at 37C (pH 7) (@: E. coli, I 5 w0
Staphylococcus aureus, A: Salmonella gallinarum, @: Pseudomonas < 80 4
aeroginosa).
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BAgy

AL A" ZF 6o wjgdEs €y
g3E 4% 237t 100 sk 200 po] Ao clear
zone =L7]9] zpol7t AL YUATh P. aeroginosattol k3t
9] Apolzh & WolPEd|, ¥lS TAER] FHe DAY
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g7l 98-S mXe Aoz Vet = agar diffusion
methodol| 4 v el o] ito] AJPu)A] FH AFXAHE
mela gEd Aotk a¥nz RIRREY I

4% wji peridishe] vz FATF WA ¥FEF o

Time (hrs)
Figure 6. Antibacterial activities of the strain Lf against various
pathogens during cultivation at 45C (pH 7) (@ E coli, B:
Staphylococcus aureus, MA\: Salmonella gallinarum, @ Pseudomonas
aeroginosa).
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| £3}a], P. aeroginosa:= 28 mm, E. coli 20.5
33 8. awreuss 24 mmE JJeEpEoz g 2IE &
g3 PaE s etk Ao Alg=
FAA g 2o gEde v e

Table 5. Antibacteria activity of each isolated lactic acid bacteria
strains against pathogens

Diameter(mm) of inhibition zone

Strain Salmoneila E coli Staphylococcus Pseudomonas
galilinarum ' aureus aeruginosa
Control (MRS) 0.0 0.0 0.0 0.0
Lp 20.0 17.0 20.0 26.0
Lf 19.0 115 15.0 225
Lb 13.0 13.0 9.0 16.0
Pl 25.0 20.5 24.0 28.0
P2 225 18.0 23.0 28.0
P3 21.0 18.5 21.0 25.0

Helicobacter pylori M &|¥

229 a2 oAU (Helicobacter. pylori ATCC
43504)¢] AR E HHS d, Wi FY3 AfEA
& #FAY. 53 P1F P2 AREo] vfg AM g
T2 A-83 Lactobacillus pentosus BTt E Y5315 oH, Lp
= ZEd AdEes Jelddg @423 2% (vv) lactic
acid 9oz dIUEHE Aag wi= Az Jeht
A ged], ol Ao}l HwIE o] wFFY wjddo
Eds] dejve e 4L Assts AMIEe] ¥
gsol ege FEETl, 12). MRS R A= P
=wes) Aol Yk

L
L

Figure 7. The mhlbmon of Helicobacter pylorz ATCC 43504 by the
filtrate of culture supernatant from various isolated lactic acid bacteria
strains. Blank means MRS broth.
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