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Abstract : The growth characteristics and the cellular protein patterns of the Lactobacillus
plantarum isolated and identified from oat silage were examined in order to confirm whether it
will be used practically as probiotics or not. L plantarum was identified by morphological and
biochemical tests including of final conforming by API 50CHL kit. The cultivation in MRS
broth of the strain under the condition of different temperature, proved that they grew into 2.0 X
10° in 257, into 1.4x10° in 35C but they decreased into 4.5x10° growth in 45C. The
comparison of the growth by measurement of O.D600nm value after 24 hour cultivation between
L plantarum and commercial probiotics, showed that the strain had a higher growth than
commercial as 1.841: 1.623. The measurement of it under bile acid's existence, indicated that
this isolation was not influenced by bile acid and the tolerance was 3.2 X 10°, 3.9 10° and 3.2 X
10°, respectively, when each of 0%, 1%, and 2% oxigall existed. The examination of their
antibiotics susceptibility by disk diffusion test, proved that L plantarum showed resistance against
danofloxacin(Smcg), gentamycin(10mcg), kanamycin(30mcg), neomycin(30mcg) and streptomycin
(10mcg). Based upon the test of the bacteriocin formation of this L plantarum, it was found out
that the inhibition zone was not formed. In growth of L plantarum and E coli in nutrient broth,
all E coli died out within 6 hours after cultures.
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A B

ety o2 AR e FEFFo] B FEL U9
HoZ HEANA HE AFEY F4F Yol2A
ZEY ARl BE AGAA AL FUAN 244
HY ZALEE 97 o] §H 1 gtk o] §HE FEY F
F2 vt A9d ge} gL Zojrt o Hz23H
S A2 o] EdlE AEY 38H 249 A5 &
of EAYE 79 % EE HEF 21 A EY &
Yol o3 ARPG ANE FdadelA $AHE
ANFL F2 L plantarum, L cellobiosus, Leuc mesen-
teroids, S lactis T2 L&A glod, 7] Apge A 9
A& F2 L plantarum, L curvatus 9 & Y LE RN
#Fol At 49 AEst HE AAFY oF 85%7F o] F
ug AAFoE A EHY BEst JYPof wet L bu-
chneri 9} L brevis 59] o|q4E ZAdFo| F2 AgA
goh AAY Ay Fg, 282 Aol F
EolA v g A WAL S/ AW At
A vlA F U7 dE A 2 AHEF 2 AFAA 2
F343L oS 94842 Ao FAAY sEay
A8 ez AT el FA HoA1 e
o|EL ojv] BEYE, AR B F7EHT gl ol
A8714e A 2& #7148 Adstd Ay pHE
A AR H2 g AES 94 fA%L &
TYTEZIE AT 2EZA derhA] F44 e o}
o YA A ZHE] 4§ Aok, FAFL FEY
Fol AFsted FU FAATEE FAANF L FAAT
o FAYA £ Al =HERY F4E A
E AR} AW A 1)F, dB, FHAZNA 409F
o v go] AZAR AMEEHI FAZ FrHEHE FA4
o, IYJM = AFAe d8Jt YFrE Iy
B £95d 98 a2 £ ¥ LS AXFT F B
et Qo] Ao @ Adries ¢l % FHo|
& ¢ ARy, FU o)A Lactobacillus spp., Saccharo-
myces spp., Streptococcus spp.(Enterococcus spp), Bacillus
spp. ¥ Clostridium spp. 0] GAE G4 L 23%tE A
o] AAS A% A AR FeE de o] &FH1 g
o AR AL AFA Y AHEE TFL FE HY
Aol glojoF 3tn HEA, 3N Eh H FF o
B AGAY, AZA EHA, AN AFHY 59 &

A& ZFojo} g

g2 & d7AdE @A AT AY AF 74
so] g%E, FEYF R AZE2YF F ELAFA
o] $H1 YA S FAY FAFLE AL A
Y 48AA & ol & AdYAANN EAR Lacto-
bacillus &) W& 54 5, pH R 439, 2gi= 3
AEA, dFT AR % FEEF YA § A
A2A Y APAR 715H FH4E AR AAY
a%9 712x8 g dax 43

QUL 4

AtRiZ] X BARF  2NEF 4 AEAE
$&A%H A9 74 2AHANN AHAZF
AW A & o] &AL, FATFRE § dT4
ZAHE o) &3ol A BYutE L acidophlius ATCC 2182,
L bulgarics ATCC 33409, L bulgaricus 1LB120, L casei
ATCC 7230, L casei IFO 3533, C kyfer 8 A &) SEX
A8 GAFAEHAN £ EL L acidophilus ATCC
431218 A7 AHg 3

NMFFe E2| ¥ Y dYAIY A N8 E 54
33t 3]442(0.1% bacto peptone, Difco) 45ml3} FF
v Y& F stomacherZ 187F HE|std doj2
222 0.02%9] sodium azide7} §H-f¥ MRS agar(Difco)
of ZEF 37T A 2447t WG YR AT
%9 9 colonyE& MRS broth(Difco)o] JE & F 37
Tl BFAIZEE 0,2, 4, 6, 82 2Estg AP EE
24391, 2F Azt S8 25 JEs
Mgy FFE MRS agard| A 37T, 2442 %% FF
o] g 3% H,0,8 7He ¥ AL B4R E A3
3, gram staing FF | (Meiji, Japan) #HZFE API
SOCHL kit(API bioMerieux, France)E o] 4-3to 3 £3l5
& N¥HAL, AT F3h & API LAB PLUS soft-
ware(bioMetrieux, France)Z #<1 ¥4 3%}

CHE T &2l : A g 788 & 0.1% peptone 34
Fo] E3F MacConkey agaro] TE2H TUE w4
&% pink colord] G &L 3 3 nutrient brotho
37T, 1247 WG AL BT S48 petri film
(3M Health care, USA)9 1ml £FF |} Z 3} blue
colord] g 7129 YHo2 A TUL Y33,
2E€ gA3T & bacteriocin 47 hFF A Fol
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A3 A

Y oAl : 2o BE AFY AYe 2T
F& MRS brothdl] 1% ¢¢02 FFF F 25T, 35T,
45CAA 4, 8,12, 4412k A WG F G AL Y
4+(0.1% bacto peptone)o]] 34§ ¥ MRS agaro]) pouring
3} overlaying ' 2 AH8-3te] 37Tl A 48AIT W FF
A7 +E 2480, L plantarum 18413} 3§ BT
A\(L bulgaricus LB120)%}9] A48 H]i¥ 2t2+e MRS
brothel] 1% +F 02 HFF F 37CHA 4,8, 12, 16, 20,
24X13F ) 9¥8}H A UV-spectrophotometer(Shimadzu, Japan)
& °| % OD600nme) A B4E & &A 8t

HEM 9 BMH WAMY : BFAHOxgall, Sigma)g
0, 1,2% 3 7}3 MRS brothe]] ¥ 2 F& 37T A 2472
HEF AFFE FF3AT GAA HAAAHL Baver-
Kirby disk diffusion %" 73t £ TF& MRS broth
o 37T, 24X+ 20x10° cfu/ml $F 02 wj%F W g
S MRS agare] Z5ERS ¥ 238 £&590 o
237} §#3d WA E 37CAA 8A G F 9A
& #gste 27]9 weta, b, c2 FEIAT A4
t] 23 (Becton Dickinson Microbiology Systems, USA):=
10%0] AHEH YTt

Aol chETF M| & : MRS broth$} nutrient broth
A 37T, 44 247 v Ak g Smi(2.0x
10°)3 37 I Sml20x10)& E¢E ¥ 1,2, 3,
4,5,6,12, 4N ES 24T H AT 79 ¥HE 002
%9] sodium azide7} ¥-¥ MRS agars} th3d 23 &
petri film& o] &3t AFFE AR

Bacteriocin 4444 : MRS brotho] A 377, 12212+ ¥ %
¢ £ FFE 8000mpmo A 1587 AL Ao
2 AA 4o pHE 7.00.2 ZAF filter(0.45 pm pore size)
2 ofHg Ao Paper diskE& 6A2H5 AHAF E
coli ¥ %<& nutrient agar(Difco)ol] #5 =23 Z I ¢
o g22E ¥& F 37ToA 442 WjFF A E
2718 A3

i o

FUF EH YA 8 2UFEL 0,2,
4,6,8M7ke] NI 2 A EE ZALE A3} 446435
9 pHE YEHITHFig 1). 25 HA =T 58 A
Y3 1841¢ catalase W&} gram stain$t A3} 2zt &

~+— 1830 ~®- 1841 —— 1840 -#—1828 -»—J821
~0-1827 —+— 1823 —— 1834 -=—-1819 -—+—1808

0 2 4 6 8
Incubetion time{hour}

Fig 1. pH changes of lactic acid bacteria isolated from silage.

A FAEE JEA D 29 FHE o]F1 ¢
212w API SOCHL kit(API bioMerieux, France)& ©] &%t
< B3)% ZA}= L-arabinose, ribose, galactose, D-glucose,
D-fructose, D-mannose, thamnose, mannitol, sorbitol, a-methyl-
D-mannoside, N-acetyl-glucosamine, amygdaline, arbutine,
esculine, salicine, cellobiose, maltose, lactose, melibiose, sac-
charose, trehalose, melezitose, D-raffinose, f-gentiobiose, glu-
conate 5 25%Fo FAuHSS Jehyon, APl LAB
PLUS software(bioMetricux, France)Z FA % Z3 Lac-
tobacillus plantarum 91-& <83 L plantarum 18412
4 ™4 3t A th(Table 1).

L plantarum 18412 MZAt3 v|1: L plantarum 18412
Yy EdFFE 25 35, 45CNA 4, 8, 12, 2447t
ZA wjgFaras A4S ¢ 29, IFF HTE
B 25 W& AE XolE B, 4MHE 742 20
x10°, 14x10°, 45x10°2.2 45T 9] R FdiM F3
¥ Z2& YU (Fig 2). L plantarum 18413} 4] &
A AL bulgaricus LB120)stS] A% ] zo)H FHE

1.6410
1.6+09

[
1.6408 4

1.E+07

1.E+06

Cell counts{CFU/mL

——25T —8—35C —a—45T 3
L

4 8 12 24
Incubation time{hour)

1.E+0S

Fig 2. Growth of Lactobacillus plantarum 1841 culture in MRS
broth.
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Table 1. Identical characteristics of the lactic acid bacterial isolated from silage

References : 1841
EXELENT IDENTIFICATION

Strip : API 50 CHL V4.0

profile :
) -GLY -ERY -DARA -IARA +RIB +DXYL -LXYL -ADG -MDX -GAL +
GLU +FRU +MNR +SBE -RHA +DUL -INO -MAN +SOR +MDM +NDG
NAG +AMY +ARB +ESC +SAL +CBL +MAL +ILAC +MEL +SAC +TRB +
INU -MLZ +RAF +AMD -GLYG -XLT -GEN +TUR -LYX -TAG -DJUC
LFUC -DARL -LARL -GNT +2KG -5KG
............................. Significant taxa -----e-oeeeeeereeeemeeennens % Id, oo T oo TESHS AAMSE -revvereeeesesssessssonsssmsessonnonnennonoeen

Lacto. plantarum 1 99.9 095 0

Next choice

Lacto. pentosus 0.1 0.46 5
Lacto. plantarum 1 : 0 test(s) against
Next choice
Lacto. pentosus : 5 test(s) against
GLYCEROL (GLY) 75% D-XYL (DXYL) 100%
L-RHAMNOSE (RHA) 25% METHYL-D-MANNOSIDR (MDM) 1%
MELEZITOSE (MLZ) 25%

& 374% A3 22 0844, 1309, 1,686, 1.777, 1802, 1.841
3} 0463, 0971, 1075, 1589, 1.602, 16302 L plantarum
18410] F4 & A7 A Hl3) JFEE A T4 ¢5
A cH(Fig 3).

—®—Lactobacilus plantarum 1841
—ar—Commagrcial probrotics

) 4 8 12 18 20 24
incubanon timelhour)

Fig 3. Growth of Lactobacillus plantarum 1841 and commercial
probiotics in nutrient broth.

SHEM X BUH HHAY : L plantarum 18418 0, 1,
2%2] oxigallo] &8 MRS brotho] 4| 2412} Bj g3 A
F54E 23 23}, 22 32x10°, 3.9x10°, 32x10°2.
2 Yeh} GEASAIME 98E A g Aeg Y
Ebit 0.1 (Table 2), &4 AN G = AR 2
718 v d3}, L plantarum 18418 danofloxacin(s
meg)$} gentamicin(10mcg), kanamycin(30meg)of] A 34 o]
A3, neomycin(30meg)3} streptomycin(10meg)ol & & A]

Table 2. Bile tolerance of Lactobacillus plantarum 1841

Oxigall®concentration(%) Cell counts(cfis/m!)
0 3.2x10°
1 39x10°
2 32x10°
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Table 3. Antibiotics susceptibility of L plantarum 1841 and L bulgaricus as a commercial probiotics

Antibiotics Conc/disc L plantarum 1841 L bulgaricus
Ampicillin 10mcg b c
Cephalothin 30mcg a c
Danofloxacin Smcg n n
Gentamicin 10mcg n n
Kanamycin 30mcg n n
Neomycin 30mcg n n
Penicillin 10mcg a c
Streptomycin 10mceg n n
Sulfamethoxazole /trimethoptim 23.75/1.25mcg b n
Tetracycline 30mcg b b

n: no inhibition, a: inhibition zonc<3mm, b: inhibition zone 3mm-~9mm, c: inhibition zone>9mm.

Aol AL, 4 55 FAA = F& 24
& YeERSITh 93 494 A7 A & danofloxacin(Smeg),
streptomycin(10mcg), kanamycin(30mcg), gentamicin (10mcg),
sulfamethoxazole/trimethoprim(23.75/1.25mcg), neomycin(30
meg)®] 6% 9] FAA | AL YR U b 4F
¢} gAA e L plantarum 1841 Bt} ZHeA o] 4t
A3 L plantarum 18412 commercial probioticsell ®] 3} 3
AR g Yol viESdAY B SR R ¢ F
A %A TH(Table 3).

Bacteriocin 44 X & HHED : 71FM £
§ AT & nutrient agare] Z=4E F MRS brothof A
37C 2447 e ZAF G Y-S 8000pmo 2 Y4
28 F 45 Y& paper diske] I A ¥ diskE F &3} vf

1E+40

1,609 T
1.E408
- 1.E07
1E406
T 1£05

§icor

31.5@

~o-E.cok
~»- L planteum! 841

16402
16401

1.E400

0 1 2’ 3 4 5 6 12 24
houbelion Sre(hou)

Fig 4. Growth of L plantarum 1841 and E coli in nutrient broth.

FE A3} A go] BAHA ket MRS brothe} Nu-
trient brothof| X 37°C 24Xt 242} vkt A WS
5mi2.0x 1003 A7 oYY sml20x 1008 &8
¥ 1,2,3,4,5,6,12, 24X 15 < AR d3F 59
HIE A A, PFEL MIF SATEFS 717X
107, 9.6x10°, 85x10°, 2.0x10% 1.0x10°0.2 A &4
I, 6AI3F Foll& &H3| AEstgh. W L plantarum
18419] ol = W87} YeRYR] g ti(Fig 4).

o #

FEGEA AHEE FAT AT BIZAE NEd] A
o] dUAYEAE #eldo 8o silage ) Lac-
tobacillus 7-& £ T ARG A & W4t
43 5% pH A3}, AEY T Aol 41& RAFeR
L plantarum 3} P acidilactici 7} 7} 743 Ald A &
By ANFoz dHAD At 2 AFoA pro-
biotics¢] J &2 WY F T A¥A o] A= AT JA
s W BEY E2EFA I dA¥s agn Ay
Sol g AZolg S Rk o3 AgeA
o pH7} 5338 A& do FF T F7} olo] o
2 §43] gasm, Alde Ao pHr} A3tER] Fow
g 2AFY 71 718 A 9} Lactobacilli = 37)% 3
7l s oo 2A A FEA Mk @
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22 9d Ee A4 Y EAdH, F4HNT
o g Eo] B EEAY FLTOE FY EE oY i
e AL 7HA A ot ol AENEY ATAR
A g o] &5 a glow" 2% L plantarum & S
oAU Az Y2 AFHY Yz FS dAHYL
UEtY 7= gk MRS agard A A3ste gL 2
4¥5Y geon YL Yepith AEE HF
Adolnl I¢YA, catalase S0l FAYNATLR
2508 35 & Agun, 45T 15T E 244 o]
@oj A v} & MRS # A ¢ pH7} 50014 708 o & F2
x|k pH 409 9 F4 84 Rate Aoz A ol
O 2 AYo) o] 4d AHLYA A Y AT E
T AMHET} ¢4 gam FA S AYAHA 7Y B
AgyFoz zAHNH AAY v G FAR
AHE 9L 5 ARY Ao BHol AYHQ A 7
9l Ao 228Ut Baeeral P 7N A el 3
A& API S0CHL kit o] &3 ZE35 AEY
Lactobacilli ¢ ZA#5E 4T F Atz A
B AHME gA 25%9 GRS 58 a7
79 4L ¥ F ANt =Y Lawobacillus ¥ A v
AEEY B AEE A BFA S Fo
 28E B BT o) vjAEY AW 439 F8
E4F s} gEA EAFOME HESE FYolg
T AT AEES GFAY R Y A 2
2 e A2 Yehgon, ol ¥ 59 HagE o
AZE & 5 AN FAE AFAE A, 248, F4
BA5h 5 YALES B FHU4EY 3y HF
3 F4 & dAse AHE JHA T YT ol F FrA
T 48L& AAE 2 g9 Aol U L acido-
philus &) o wtet B Wol§ BT 89, E fae-
cium 2 E coli 7} A A9 A2 F3de RE dedt
T SR B ZAFE AU 54 FAHFEY
ARE gase o Az Yo’ Radd 9
& AAHE {74 FAsFLE in viro A col-
iforms, salmonellas} clostridias] Z4]-2 oA g} AHA
& oln ZHE 1 o inviw e 450 oA
8 BZ3” uE 247 2334d g F90]
Oa BEFAGAY A FEF F4E e AL
olv] FHEHI A& AHeln EA 7tFolAMy Had
9] probiotics2 A o] EHF J&o] EYA AFH AL
AT, Tagg et al*E 2L B0 2HE e e

313 ¢ bacteriocino| 2} E2led o]AL EF FAF
EAME AH A1 18 bacteriocin®] FAH Y 7|
e AESH L 992 4789 319
of ot ). Kelly et al®& L& L4404 pro-
teased] A o] Qe FFEAE A3l Lactobacillus
plantarum & #2328, o] FFEHE plantaricin KW
300]2} 3}¢ith. Hur et al & propionic bacteriacl 4] A} 4]
© bacteriocing 7}A| hFF] A FIF 4L E A Y
& A3 o} whgo] AATHT BN oH, Bae er al P2
AA A EEd A F 5259 g v Al
Y& E Az} Listetia monocytogenes 9 Enterococcus fae-
calis , E faecium 5&] RAFF) 3d3§o] Y& &
AHALY E colid X FFFEo| BRHA Gt
I A

2 AgAXE 347 d32AAaRs} L plan-
tarum 18410] A 714k e] Gl o3 HO2 B
A2 e o] AL Ratchiffe et al o] A WAES L bul-
garicus & ATA FAA dojA e diFF JA LGS}
ol AAE AAte] g8 pHrt A% 242 B3
& A gAs

oldel A 1% AlRZ ARZAYH o84 o]
& 39 AL AN RAdF L plantarum & £
TR FEL A NAANEY AFFRY Il
FAM e A EF} I bacteriocin Aol A& F&
A& ZAIQ T o] L plantarum 184179 9§ S8 F
oo g A P& A 332 o

a2 &

39 A X o)A 823 Lactobacillus plantarum 18419)
TELE Gl AAEA 9 FFA EA8toA Y
AEY, FAA Y & HA, bacteriocin®] HA AR, in
vitro| 9 E coli AA L} 5 A g e
ZEE YU

L AR A Fe@ FATe 29FN Y BEe
2 A catalase A1 A7 &A40] g3, API SOCHL kit(API
bioMerieux, France) 2 1} 25% ¢] o] JAute& Ve
o] Lactobacillus plantarum 9-& ¢ 4 ich.

2. At Ao A B2l $ L plantarum 18418 MRS broth
oA 25C, 35T, 45TE 2z wjgs A3 2.0x10°, 1.4
x10°, 45X 10°2 B Ao] ZAaste A& Ak
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3. L plantarum 18413} 3} & M@ AL buigaricus LB
12008 4A 7t Wi4F A4E & vad 23, 424 1841
B 162302 L plantarum 1841¢] Ao A& AT
Ao g $3A

4. FFNY FHAEE 0,1, 2% ZHE 43Y A
23 Z+z7} 3.2x10°, 3.9%10°, 32x 10°2.2 Aga A4
AN 228§ L plantarum 18418 FF4o| 9¥E 2A &
A& ¢ F AN

5. L plantarum 18419] A YA & t]2AYPOR A
3§ 23} danofloxacin(5meg), gentamicin(10meg), kanamycin
(30mcg), neomycin(30mcg), streptomycin(10mcg)o] A A
o) A%}

6. L plantarum 1841¢] bacteriocin 442 A g 27
AR go] A HA &3kt

7. L plantarum 18413} 7139 £ A £ @ E coli
& 3T 23 62 ol Ecoli7t 25 APEEE ¢
F AU

#E#

1. 7} 84, Microencapsulationol] 2| Lactobacillus a-
cidophilus TFO 32058) A& B8 AF. A&
AR E, 1991,

2 @A, 098, P2 5. Aast 9% 4R
A}, 1995.

3. Smith HW. Persistence of tetracycline resistance in pig
E coli. Nature , 258:628, 1975.

4. Shahani KM, Ayebo AD. Role of dietary Lactobacilli
in gastrointestinal microbiology. Am J Clin Nutr, 33:
2448-2457, 1980.

5. 445, A7), A4 EF B AZAAY 4
A Ea3 AGFALAAENF=ER, 205
215, 1988.

6. Houghtby GA, Maturin LJ, Koenig EK. Standard me-
thods for the examination of dairy products. American
Public Health Association, Washington, D.C., 1993.

7. Koneman EW, Allen SD, Dowell VR, et al. Antimi-
crobial susceptibility testing. In Color atlas and text-
book of diagnostic microbiology. 3rd ed. Lippincott,
JB Co, 1988.

8. lEE. FA4RAAA AT P AY AT

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

- 331 -

A S SR AL =, 1996

. Henderson AR, McDonald P. The effect of a range of

commercial inoculants on the biochemical changes
during the ensilage of gras sin laboratory studies. Res
Dev Agri, 1:171-176, 1984.

Fuller R. Probiotics in man and animals. J Appl Bact,
66:365-378, 1989.

Ray B. Fundamental food microbiology. CRC press,
Inc.

Curk MC, Hubert JC, Bringel F. Lactobacillus para-
plantarum sp. nov., A new species related to Lactoba-
cillus plantarum . Int J Syst Bacterol, 46(2):595-598,
1996.

Bae SS, Ahn C. Antibiosis and bacteriocin production
of lactic acid bacteria isolated from kimchi. J Food
Sci Nutr , 2(2):109-120, 1997.

Floch MH, Binder HJ, Filburn B, et al. The effect of
bile acids on intestinal microflora. Amer J Clin Nutr,
25:1418, 1972.

A¥S, 294, AFA 5 9% 2 4FUA4ES
AR FE3HAL, 1991

Price RJ, Lee JS. Inhibition of Pseudomonas species
by hydrogen peroxide producing lactobacilli. J Milk
Food Technol , 33:13-18, 1978.

Gilliland SE, Speck ML. Antagonistic action of L.a-
cidophilus toward intestinal and food-bome pathogens
in associative culture. J Food Prot, 40:820-823, 1977.
Underdahl NR, Torres-Medina A, Doster AR. Effect
of Streptococcus faecium C68 in control of E coli in-
duced diarthoea in gnotobiotic pigs. Am J Vet Res , 43:
2227-2232, 1982.

Hill JR, Kenworthy R, Porter P. Studies of the effect
of dietary Lactobacilli on intestinal and urinary am-
ines in pigs in relation to weaning and post-weaning
diarrhoea. Res Vet Sci, 11:320-326, 1970.

Nousiainen J, Setiili J. Lactic acid bacteria as animal
probiotics /n Lactic acid bacteria. Seppo Salminen ed.
Marcel Dekker, Inc. New York, 1993.

Juven BJ, Meinersmann RJ, Stern NJ. Antagonistic ef-
fects of Lactobacilli and Pediococci to control in-
testinal colonization of human enterpathogens in live



poultry. J Appl Bact, 70:95-103, 1991.

22. Tagg JR, Dajani AS, Wannamaker LW. Bacteriocins
of gram-positive bacteria. Bacteriol Rev, 40:722, 1976.

23. Kelly WJ, Asmundson RV, Huang CM. Characteriza- 25.
tion of plantaricin KW30, a bacteriocin produced by
Lactobacillus plantarum . J Appl Bacteriol , 81(6):657-

662, 1996.
24, Hur JW, Lee NK, Lee HY, et al. Detection and iden-

tification of bacteriocins produced by propionic bac-
teria isolated from commercial swiss cheese products.
J Food Sci Nutr , 2(4):310-315, 1997.

Ratcliffe B, Cole CB, Fuller R, et al. The effect of
yoghurt and milk fermented with a porcine intestinal
strain of Lactobacillus reuteri on the performance and
gestrointestinal flora of pigs weaned at two days of
age. Food Microbiol , 3(3):203-21, 1986.

- 332 -



