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Lactic Acid Production and Antagonistic Effect of Lactic Acid Bacteria from
Piglet Intestine *
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Abstract: Laciic acid production and antagonistic property of five strains of LAB isclated from piglet inlestine
were investigated. The results showed that among all strains L5 exhibited the most rapid production and highest a-
mount of lactie acid in the culture. Consequently, the pH in L5 culture showed the fast decline, with the final
value significantly lower than those of other cultures. Strain L1 showed the least production of lactic acid and
highest pH among all strains. Culture supemnatants of the five strains showed different degrees of antagonistic
effect against pathogenic £. coli K88, K99, 987P, Ol4l, El1, and 5. aureus. When taking out the effect of the
acid, the culture supematants still showed 22% - 53% inhibitory effect, suggesting that the bacteria produced
other inhibitory substances apart from lactic acid. The inhibitory effect of the culture supernatant was ahove 92%
after heat treatment and above 85% when treated with proteases.
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BOEFEAM REMBEFFH P ERK, B, £HEREARNMEYET KPR ERER
WERE, ] RUBGT HUFE BB PR A R A

ACHTH S BRALBEY o 3% BB, RBT50E 240X 5 BB = FLRREE S
MEHEA BHE= L ME Y R, Hihx s fL BB EARAE o 22 E R W R AT .

1 #ERSHE

1.1 &

FURREHK L1 (S Hi FHAFH, Bocillus polymyza) | 12 ( TRAFLEF#, Lactobacillus
casei) . L3 (FLERBH, Lactococcus sp. )., 15 ( HHIANE, Sporolactobacillus sp. ) F1 L7
(FEFCTLAT PR WAk, L delbrueckii subsp. delbruecki) YA SEH F 48 B {F R BiH
fEE, BRENEETBEERAMSTE K8, K99, 987P #0141, 445 A{F5E 5l
HEABIFEEL, URSEEMARE (Saphylococcus aurens) , KIHFFH 0141 M4
ROANHRIORETASWES MM ERE, RSk h A SR ¥ 5,

1.2 FIREAHER

SHIMEEEA-RA (PY) BEAEFHE HEL 24 h BHEME Q-5
(PYG) REMAREFA, X MMM PY REUKKIEFHIE, SHHKi23 15, 37C
SO TRENR. BHE—EMEE, MEEHREN oH MAARS RS,

1.3 MEHRY

HE N BN . U AE P RO SRR MRS WA R, 3TCIREIE I 24 h
EEAL, ME FEH pH B, DERETEREE TR, WENEES, R
BRSO ERAY, W& AEREN,

HERR R PRSI BIRUR IR . PHFLMRA W MRS AR AT 5 5 Bk
LB B oH (. fENXHEE, 4 BIME LR 24 h RV (RA{TMaba)
I BB STE E
1.4 MEBRBIETR

MR E MR, B K80 5 %A B L4 58 70°C 30 min,
100°C 30 min, 121°C 15 min AUZAALFR, W HAERBAAN, FHLUREEML BT
B SR R,

BOMHIEEENER. PERSRMAEABK, BEAN. BEOS, B
FIBHAMEE R Img/mL, F37CKKPET 2 h BHTHERE, 3Ry R mLmE
M FLRB R T
1.5 gitsrn

TRBEYE I NELWFHME, KIS Microsoft Excel ¥) 8 M5, FH
SPSS10. 0 1B 77 2 40 9eh LSD 3ftAr 44t

2 HR

2.1 FEFRAARTRAIELE
ARAREARTERE 1. A ta i, L5 BREFROILR™ 82 F8HRE
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EFES, 5 RARET LS mAREERR, KRERH, H74.15 mmol/L, L2,
L3 HEREE IR M FLA™ 78 12 h R SIBR, RSB IR BIE nifiF B, X0 62
THAMEREE, HIFEN TR, 4md A~ NI IR E A& AR A,
FLME B TR, L7 Wk Sh M AMT BT L5, 45 Mekh, 1 Bk
T SgeiE e sLizobs oW
EEF R TR pH EREH A RIE KE T RAY (B 1b); 15 Mg Run
pH T REER, 2 pH HEMK (3.40), HUUE L7 W6k: L1 @BRSE R0 pH 4 NI
%, % pHEER (4.75),
8
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0 6 12 24 48 0 6 12 24 48

t/h t/h

B 15 sRAHMAr-AsS # & pH RN E L
o L1, 912,413,414, 4 L5

2.2 FRAEHESFENIERER

FAFZBEFFENEIRNLEL, X1 BR, FABHITHKSS, L5, L7 EHHEME
BRES, IS, LT ZREEFER; HREHE KD, L7 BERIERZERTF: dAE
FPE 0141, LS MARNBERREITF: X KBTHE R7P, 13 BN ERl, B
Ls. L7 ZRAEFE; MXBITFEHEL, L7 BHNEXRRT, BXS FHb4 AR
Witk e HAWERE, U7 AhmRERETF, H512, 1S ERARE,

#1 ARERANESERFHAE (mm)

i3 3 Ll L2 13 LS L7

K88 13.0 £0. 3% 13.4 £0,3% 14.9 £0. 3% 15.8 10 2% 15.9 £0.3%
K99 13.0£0.1% 13.2£0.3% 14.5 £0.2% 14. 8 +£0, 348 15.1 £0. 4%
0141 13.9 £0. 45 14.0£0.2% 14.7 £0. 44 15.0 £0. 14 14.7 £ 0. 34
987P 13. 6 £0, 45 13.4 £0.35 14.9 +0. 2% 14,8 £0, 3= 14.7 £0. 34
El 13.0 £0.2% 13.3£0.3% 15.3 0. 35 15.2 £0. 4" 15.8£0.3%
S a 11.8 +0.2% 14. 8 0.3 11.6 £ 0. 4% 14.7 £0. 4% 15. 1 £0.4%

W MARMAGFR (ABC) HREERERTEE, THERTEREE (P<0.05): RAMNMIEER
(abe) HAEETERADE, FHEHFEREE (P<0.05)
2.3 HBREXIEHNHYRAER

R A MAMBERRNE 2, HE2 R, S5HF pH (% MRS X R 3% 48
b, &AMEERAMNER EEIXT R A 22% ~53% (Bh4 MOBARE NIETEN,
3, L5, I HERNEEAEESIBERANBR ~36%), EREE (P<0.05),
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F2 HBRENIBENERNRGER (PHEEES mm)
Wik Py ] L1 2 L3 15 L7
K8 I=t:1 13.0£0.3* 13.4 £0.3° 14.9 +0.3* 15.8 +0.2* 15.9 +0.3°
Xt 7.2£0.2% 8.8 £0. 3% B.4£0.4% 121202 10.0£0.1°
x99 ¢ ] 13.0 20, 1" 13.2 0. 3° 14.5£0.2* 14.8 £0.3* 15.1 £0.4*
o 6.3 03" 7.3:0. 1t 7.1£0. 1t §.8+0.2" 7.8 +0.3%
oral =t ] 13.9 +0,4* 14.0+0,2* 14,7 £0.4* 150101 14.7 £0,3*
bagi 7.2x0.1° 8.3 £0.3° 7.520.4° 11.7 £0.3* 9.6 +0.4"
087 =t § 13.6 £0.4° 13.4 +0.3° 14.9 £0.2* 14.8 £0. 3" 14.7 £0.3°
ot 7.140.1b 821020 7.7+0.6° 0.3 0.2} 9.1:0.2b
El IR 13.0 +0.2° 13.3:0.3" 15.3 £0.3* 15.2 £0.4* 15.8 £0.3°
bogi] 6.4:0.1° 7.50.2¢ 7.2+0.2" 8.7 +0.3" §.010.1°
S =k 3 11.8 £0.2* 14.8 +0.3* 1.6 +0.4* 14.7 £0.4* 15.1 +0.4*
X B 7.5 £0.3% 11.5 £0.5° 10.6 £0.3° 13.6 £0. 3" 13.2 £0.3%

k. A—AMEHA—HrERANREAFFHHRERRIERTEE, TRERTEREX (P<0.05),

2.4 MEwRPRREN

AR AREERL 3, HRI TR, SHEAMAEIEFBE 70C 30 min, 100C
30 min, 121%C 15 min IIEALERSS, FRESMMEBCR (PRI E E 120 LR B
HEHE) B9 N2% (BHERTIL) ML,
£3 DEBEANABEHIRER (HHBES mm)

L1 12 L3 L5

K 83 =4 13.0 £0.3° 13.4 20.3* 14.9 £0.3* 15.8 £0.2*
0% 13.020.1° 12.8 0. 3" 14.8 £0. 3* 14,9 40.1%

100C. 12.9 +0.4° 12.9 +0,2* 14.7 £0.2* 15.110.5°

121C 12.7 £0.2* 12.7 £0.3° 14.6 £0. 3* 15.010.1°

K9 Pk 13.0£0.1° 13.2 0. 3¢ 14.5 £0.2° 14.8 +0.3¢
0% 12.9 0. 4 13.120.4* 14.4 £0.2* 14.7 £0.5*

100°C 12.9 4+0.1* 12.7 £ 0. 4* 14.5+0,2° 14.8 10.3*

121C 12.8 20.2° 12.8 £0.3* 14.2 20 1 14.4 £0.5*

987 P E# 13.6 +0.4* 13.4 £0.3* 14.9£0.2° 14.8 0. 3*
70C 13.5 £0.5* 13.0 £0.2* 14.8 +0.4* 14.1 20. 4%

100C 13.4 +0.5° 12.7 +0. 3" 14.7 £0.3° 13.7 :0.3%

121 13.3 £0.4° 12.4 0.4 14.7 £0.2* 14.2 0. 3%

S.a I 4 1.8 £0.2*  14.820.3% 116204 147 20.44b
70T 11.6 £0.4* 14.9 0.2 11.4 £0.4* 15.2 0. 3¢

100C 11.6 +0.3* 14.4 +0, 4% 11.3 +0.3" 14.6 +0.4*

121°C 11.4 £0.5° 14.3 =0.3° 11.3 £0.3* 14.4 0.2}

L7
15.9 £0.3*
16.0 £0, 5*
15.6 £0.6"
15.1x0.1°
15.1 £0.4*
14,8 £0.3*
14.8 £0.3*
14.6 £0.2*
14.7 £0. 3"
14.6 £+0.2*
14.5 £0.4*
14.5 £0.5"
15.1 £0. 4*
14.0 £0. 4°
14.2 +0.3*
14.3 £0. 3%

% F—AMEKR R RFS SRR FORRE RTERARE, FRERFEREE (P<0.05),
2.5 ERBIARETEEROEM

EOMHEANAEROERLE 4, R4 TTR, 23 pEOmLER, 5 &K
AREHMEERIT AR BEORER, F2E0MOeBERBNERR (ROt
ARSI EE LR UFBAIREAR) BESR UL,
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#Fd4 EAMNYMBNEZROES (HEBES mm)

L1 12 L3 L5 L7
K9 B 13.0£0.1* 13.2 £0.3* 14.5 £0.2* 14.8 £0.3a 15.1 £0.4°
BEHuMK 12.8£0,3° 13.2£0.3" 13.9£0.4% 14,1 £0,2° 14.1 £0.1*
BEOE 12.50. 5 13.3 £0.3" 13.5 +0. 4% 14.0 0. 1% 14.5 £0. 5%
BECM 12. 8 +0.4° 13.4 +£0.6* 13.4 =0.5% 13.9 £0. 5" 14.3 £0. 3%
0141 8 13.9 +0.4* 14.0 £0.2° 14.7 +0.4* 15.0£0.1* 14,7 £0.3*
EOAMK 13.1 0. 3% 13.2£0.3% 14.2 £0. 6° 14.6 £0.4" 14.0 £0.2°
HERM 12.210.2° 13.1:0.2° 14.1 £0. 4* 14.7 £0.3* 14.0 £0.2%
BEAS 12.9 £0.4° 13.1£0.1° 14.3 0. 4* 14.9£0.1* 13.9 20. 1%
S.a & 11.8+0.2* 14.8 £0.3° 11.6 =0. 4" 14.7 £0. 4* 15.1 0. 4°
HEIBEK 11.7£0.2* 14,0 =0, 1® 10.3 +0.6° 14.50.5* 14.1 £0.2%
BEAS 11.7+0.1° 14.1 0.2 9.940. 1% 14. +0.6* i4.120.1°

BEAE 11.820.2" 13.8 0.3 10.1 0. 3" 14.7 £0. 3* 14.1 x0.2°

¥ A—AMEHRR—ErER SRR TSRS ETERARE, TREXTEREE (P<0.05)

it

EAXMARERESE AFRIBERE, IARENTAREE), HEEskZm
FEVRER. ElE8 S5 MEET, 1S BHEFALAREEER, IRSERS, HE
SR pH EFEEBDR. Bek L7 M- MAE 1 f0 pH T BB E UK T L5, BHEILIE
¥, LS. L7 X KT BT K88, K99, 987P, 0141 MK HE El FHAHEAR
BRETRERECOR, Eitx MaRFLBEERA R 80 AR R .

AR, XEIHMERELREIHITAER LEASE - BHEH. B
REY, FMRETENANERER{EHENK pH f1 Eh (BIERES), fHELT
BRI, MmiiddlmEtad my I RE. SRR, B3R XEFE. &R0
HERE . METESNERT ., HARATXE, HBRRHUTEEWE, AMExT A
M EEH 22% ~53% HIEHICR, NERGHEGRELE 8% ~36% MMEMR, &
BIHEMR —F U RO AR™ AN, HRMNWERRNREFLREF LT
MEYE, FEARERE, LIREARALES, TREERERB~HEEMHE
e, AR . AHEST,

AMESANNEYREREA - ENABEMN. Reid FiRHE, HAFE (Lactobacillus
casei subsp. rthamnosus GR-1) IS53EHi4E 80°C2 h #ub BTG, At KB EGMHEERS.,
TR TR IE 6 B FFLME L 100°C15 min BAEIEABIFE . SHBYTTK
EHEHOHHRENTEREAED , P50 ALBERE # L ERZ 709C30 min,
100C30 min, 121°C15 min EAKCEE, HMBERRY AT 92% L L, KX S
BRIBATERNNEY R AEREE,

MAERY, AREANEAYRGEAREI SR, AP ARERR L ERE
BEOABK, HEORE. BEABLRR, S RLMENTN AN R YA A FRE R,
{BALIE S M BRI FBRT R 85% LA £, B, MEWHRGHMEEYE (2% ~
53% ), RA#MAWMEOHEE, B, R0 REEIRETLNNHDRES
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—EMREOMERER., A CRRE SR AERARE TR MEY R AR R
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