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Abstract

In this study, lactic acid bacteria (LAB) was isolated from blueberries. The isolated LAB were
rod-shaped and gram-positive, as shown using gram staining. In addition, the identified
bacteria showed high homology to Zactiplantibacillus argentoratensis. The culture super-
natant was isolated from . argentoratensis and its antibacterial activity against the patho-
genic bacteria Sa/monella and Escherichia was analyzed. Culture supernatants of L. argen-
toratensis significantly inhibited the growth of Sa/monella. Enteritidis NCCP 16947, Sa/mo-
nella Typhimurium NCCP 16960, and Sa/monella. Thompson NCCP 11704. Interestingly, the
higher the concentration of the culture supernatant, the more significant was the antibac-
terial activity. Additionally, the culture supernatant of L. argentoratensis showed significant
antibacterial activity against Fscherichia strains. To determine whether the antibacterial
substance is stable to heat and pH, the LAB culture supernatant was heat-treated under 65C
for 30 min, 75C for 15 min, 85C for 10 min, and 100C for 5 min. Measurement of
antibacterial activity against pathogenic strains by adding 5% of heat-treated culture
medium showed the same antibacterial activity as before heat treatment. However, in a test
where the pH of the culture supernatant was adjusted to 7.0 from 3.73, no antibacterial
activity was observed.
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EFH|2= g i Ericaceae) AFSFHTE(Vaccinium)®ll &okhe B AE=2A AAHLC
2 4000 o] LA QUHH1]. Jopll7t YA EFH|E= YA Ee A5 I=EA 717t
A Ak TEYo] thFRoly, dF #352 AEoE A2t 5 mol| Eoks Ak Stk EFH|E =
2 15 C—21C9} pH 4.5-59] AMJEGOIA & At thdd] 2o Z<oltt. EnofA] AfujE]=
F2 EFHY T2
(Vaccinium angusﬂfo/mm)

2 highbush blueberry(Vaccinium corymbosum), lowbush blueberry
rabbiteye blueberry( Vaccinium ashe) & N 57T 40
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2 3935t A= Q1] fElvetilx= & highbush blueberry(V. corymbosum)?t A=l
I AoH2). EFHEE WSVt Ho] Feokozt Aufd = e A¥EH FER 4HA Tt
[3,4]. Gl 521 s FA= 1-1.5 golH, M2 F2 oM, F24S | 24 E= 32M0]
o}, ESHE= 9iert 1l S92t sk, Bleyl T8y 7S uld[go] FRolt). Al4gh B4
o] UWHGE-L PRI 10.47%, T 2.66%, A% 2.04%, 7F843 F714 81.36%, 4lol4dR
1.48%, 121l 37 1.99%=2 EAETH5]. EFHE] 444 ZHol= anthocyanins, caffeic
(caffeic acid), chlorogenic(chlorogenic acid), p-coumaric, ferulic acid 59 Z¥|9=4 &
A3} Z2tH o] E(flavonoid)7t FF6HA eE0] ATHG,7]. EFH21Y] /g2 o] k&
Alopdo] 7]RIZHeHS]. QFEAJOPA- H4te} Balr} Holut Aol 9 13kE ot B vk o]
UTHO-121. 11 99| a2 JAH =71, Pk, o2, F1ES, FAT, I, T Bh
o3 oA, g A3k g=sto|mo] o3t HAto] ot Fo] Harko] QItH13-21].

f4bHlactic acid bacteria) 13 /3 HHE|2lof, gt T = K] AlE, 34 7FEEloH,
n|27]4, BlEAMY, HlEardelH, epslE WAl % AuE AR AATTH22]. AN B
A W, 5AE, SAE 5ol AAlsks S=fl R4t animal origin lactic acid bacteria)¥}
A7), BY, ] 5o T AlEoA BejE A28 SAHplant origin lactic acid bacteria)
o= BRIAITH23,24]. fAREE EdliEe #7271 249 o A 83, AE9] o KA, AT 5
HojugE9] 42 dAIoP| wizo] A1F HEo G380 o] 8= lrH25].

FH, AESH §AFL gamma-amino butyric acid A4, €98 22, 4= AL 114
g3 9 AT A, ARG A, ofET] RA 5 TRk A% 7158 7R QlotA] oit olgkd]
Q1 SHollA ZA gyt Q) wEhA B A= EFHEERE A £ - 546, 55
H AR Wi Aoz HAdddol gk et &4 ERlsH
Mz ¥
1. 23

WU w5+ Escherichia coli KCCM 11569, E. coli KCCM 11587, E. coli KCCM 11591,
E. coli KCCM 11596, 183l £, coli KCCM 116002 3t ulE HE AlEo|A 7l5H9ct.
33l Salmonella Enteritidis NCCP 16947, Salmonella Thompson NCCP 11704,
Salmonella Typhimurium NCCP 169602 =7} 4] AFg23o A F-4ste] Ago] ARESI
th. Escherichia®t Salmonella= Luria-Bertani(LB) broth(Difco, USA)E AFE3}o] 37T 9] TR
71014 HlFSIAT.

2, SRH2| R A= B2 ¥ S

EFH (V. corymbosum L)ZFEH G4 37C 271014 657 @71HEC] QsiA £
sioitt. Hart B ERHEe Bt SRSE sk AR & fANRE EElsilth AN
2E5P] 98l 0.01% sodium azide(Sigma-Aldrich, USA)7} %71 De Man Rogosa-Sharpe
(Difco) agarol] F4%H EF92] HE U E=UFE MRS agarg 37CoIA E247F 34€
g7HA] @7] T 7] wiFelart. 349 F2ve 1Y, 7] 9 JEEHEE Boto] A
Aeslgiet. AelE fARES ERIA|(Sogent, Korea)oll Sj=|sto] 575

3. Hemolysis
MRS brothollA] 24A17F &<t AP vkt Ea] f4ktS 5%(w/v) defibrinated whole sheep
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blood(Kisan Biotech Co., Korea)S 73t Blood Agar Base(Kisan Biotech, Korea)°l %71
a1, 37ColA 48417 viFstRith €8 €42 E2Y FH9 7l £ 2 99(8-83), =Y
FHO FE 7k Bof € =4 Mz Jo(e-89), B E2Y 799 99 HEE r)e TGt
At 832 FAoE Stk

4, SEH2jF A M 2

EFHY2RE 223t f4EE MRS brothe]l &3 &, 37ColA 24417 &<t w6t
Hijo] Has &, fARFS] YRS 208 Bt I3l FA|§E F YAEE7|(Hanil, Korea)E ©l
&35t} 4TolA 4,000 rpmeE 2087 eAlETst] AR I45iqltt. dojxl AR
Syringe filter 0.45 #m&} 0.22 pm(Advantec, Japan)= ARR3lo] ojZst &, 20T HIsPHA]
Aol ARSIt

5. Paper disc#Z 0|25t ey

Ed2RE Eajd fAkte] AN Hddwol tigh I oF-= paper discE o1&
gt b oz 3o1akit}. 20 mLe] LB agar: 125COA 208 B39, 8iA] 2=5 5007
A Pzt 5, Z47ko] WAAH9l S Enteritidis NCCP 16947, S Thompson NCCP 11704, S
Typhimurium NCCP 16960, E coli KCCM 11569, E. coli KCCM 11587, E. coli KCCM
11591, E coli KCCM 11596, Z18]aL E coli KCCM 116008 ZH2} 1% A4S0t Petri disholl
=olZl Z17ke] Weldutoll Held fAkt vl AN 40, 20, 10, 193 5 pL9] 2 245t
o] B paper disc(Advantec)oll EFAIA 37T HidetHA FHEHS ST

a

6. 96 well plate &S 0I8%t e

E5HE] 2l S4Bl AR gl it s vt 43S ERIsk ] HI8l 96 well
plate & ol&sto] STt fAkt Bl A A 7 LBHA|Ol 20%, 10%, 5%, 2.5% ==
Z7gsto] F7lsiiet. 1=jar o] wieket Zke] Hedd-S 1% FEorlth MYy 4
37CoNA BjoFslAA 3AI7F 7HE 22 Microplate Reader(Bio-Rad, USA)E ©]&3}9] 655 nm9
Ao A &8 (optical density)S =735t

ok

2247 §) SAEORRE Qoizl v 4ole] FFEAe] Bh pHol Aol EAS
SISttt @ P ABS RelE fakEe] Bk AL 42 65T 30 min, 75T
15 min, 85CEIA 10 min, 100C914 5 min®] ZA0E FHelet F, 5% A7l <Jai B
of thet FFYHS Sk 123 pH W] TR GEA o IN NaOHS ol 83to]
o} AohS pH 7.002 243 3, wiegalo] 5% E7lo] ofshAl el it FES 24
Shoich. Z20] U] B 37COIM 24ARIET HSHA GARE 1R BTS2
sfo] gelsieick.

}

Z4

Fd
b=

&L

= =
1. fA2| %, Haemolysis & Y A&MO| Ei|
=R

TP RRE fAkge) ek 37C Ferloly (3 Br1Ec] e SEelt wart
BRHRIS BF FHEES A1 FUT 5, MRS agarel Eele] 370NN B2t B

i

I1
E

c
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g 74| ‘57] T= 3] wigeoint. doldl E2Ue 1Y, 27] 9 JE39EE Solo] fHANES
Aeisioirt. AeE fikt-2 79 Fefiet I3 g HoitkFig 1). AgE A4S vy
=585 % L?_ 7544- actiplantibacillus argentoratensis strain DKO 229} 99%2] A543
YerAek. 3HH, L. argentoratensis®l I3t hemolysisAl&lo] tigt Ax}= Fig. 20] YeMAC
=Y -7?-?40“ 7}/\ 2ol 9 =M AxTF UER] Qo 4o ® ddE it

L. argentoratensise MRS brothol] &sto] 24A17F w5t vl £5 &, vioFalL ¢4
715 Soto] B 3ot dojrl AN Syringe filter 0.22 gm(Advantec)s Ak&

sto] ojspigick. ol ol APgele] H3 pHE 3738 YeRiek

2. Paper disc#2 0|23t &7
S]] F -rrﬂ‘&?l L. argentoratensis | AR A] HAAHol et FHFEAS paper
discog ERIstr}. HAdHR] Salmonella®} Escherichiz®l tist 842 2+t Figs. 3

Fig. 1. Gram positive Lactiplantibacillus argentoratensis isolated from blueberry (gram stain, bar=10
©m).

Fig. 2. Hemolytic activities of Lactiplantibacillus argentoratensis isolated from blueberry.
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and 4°] eItk Fig. 32 S Enteritidis NCCP 16947, S Typhimurium NCCP 16960,
11231 8 Thompson NCCP 1170401 thet &3S 573t Afolt}. L. argentoratensis=5-
B dojxl AN Ao o] & 359 Saimonella® W5t 403} 20 pLo] BEolA AASH
IS YERAQICE 3, Fig. 4= £ coli KCCM 11569, E. coli KCCM 11587, E. coli
KCCM 11591, E. coli KCCM 11596, 18|13l E. coli 116009 T8t L. argentoratensis ¥i%¥
AN A AdS Yebd ATt} Escherichia®l Wl Salmonel/a®) @219} Zo] 403}
20 pL9] FEolA BARH Fure/dE Uetiith wets] EFHE] §8 L. argentoratensis=5-E]
Ao AMAHL HAAT2l Salmonella®t Escherichia®l 373 A5t

3. SO mE e 284S Holoh| figt 96 well plate'

EFHYRA L argentoratensis=5E QoIX v AR ot B4 SE=E S| Al
96 well plate}d o]-&35}o] 2431t Figs. 5 and 62 WAl tisle] L. argentoratensis
9] HiF NS 20%, 10%, 5%, 2.5% == H7RE &, 24A%F 52t 9] 4= S753 2ol
t}. Fig. 55 S Enteritidis NCCP 16947, S Typhimurium NCCP 16960 ¥ S Thompson
NCCP 117049 thgt B2W2l8el . argentoratensis?) ¥l AANQ] a3 43S eigich
L. argentoratensis25€ B AN 20%2t 10% A7} FEolA Aol o] &4 S Enteritidis
NCCP 16947, S Typhimurium NCCP 16960 ¥ S Thompson NCCP 11704 2504 8z
7158w SEZHA] o] @Al AAEUKFig. 5). 5% sE°lA= S Typhimurium
NCCP 169602} S Thompson NCCP 117049141 e} 9A771A] “g7ge] A= ArKFig. 5B and
O). 2t S Enteritidis NCCP 169478 Wi&Et= AdAo] AAHAARE, S Typhimurium
NCCP 169607+ S Thompson NCCP 11704°] Hls} =& /445 HehlitkFig. 54). 121
2.5%9] sXoAE S Enteritidis NCCP 16947, S Typhimurium NCCP 16960, 131l S
Thompson NCCP 11704 H5ollA 27te] 34 AAIE HofFtkFig. 5).

SHH, Fig. 62 £ coli KCCM 11569, E. coli KCCM 11587, E. coli KCCM 11591, E. coli
KCCM 11596 9 E. coli 1160001 =it @t B4dS el Aol ARgE 539 tid=he
L5 20%2F 10% oA vk 2715E] 24A1717HA] @A 3t B4 HoQithFig. 6). 5%
o] =00 £ coli KCCM 11596 B 15A1%Y, £ coli KCCM 11587 ¥l 1241, E. coli
116002 8 9AIZIZAA, I3l £ coli KCCM 116599k E. coli KCCM 11591 vl 3A|717}

&) B) ©

Fig. 3. Antibacterial activity against Salmonella by adding supernatant of lactic acid bacteria isolated
from Vaccinium. (A) Salmonella Enteritidis NCCP 16947, (B) Salmonella Typhimurium NCCP 16960,
(C) Salmonella Thompson NCCP 11704. a, 40 L supernatant; b, 20 xL supernatant; c, 10 xlL
supernatant; d, 5 xL supernatant.
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(A) B) ©)

) (E)

Fig. 4. Antibacterial activity against Escherichia by adding supernatant of lactic acid bacteria isolated
from Vaccinium. (A) E. coli KCCM 11569, (B) E. coli KCCM 11587, (C) E. coli KCCM 11591,
(D) E. coli KCCM 11596, (E) E. coli KCCM 11600, a, 40 uL supernatant; b, 20 uL supernatant;
¢, 10 uL supernatant; d, 5 uL supernatant.

2] AA=AcKFig. 6). T, 2.5% sZolAv= ZE AlETolA o] 4% JAE ot
(Fig. 6).

4, g P44t pH ok

EElRe L. argentoratensis=5-E] Ao17l v AN gt EAgo] Fol thsto] kgt
Ag gotE7] Yoo v NS 217 65T 1A 30 min, 75COA 15 min, 85COIA] 10 min,
100TCOlAl 5 min9] 2A0E AT F, 5% H7o] JaiA HLF drol st e 23
oIt} Fig. 72 L. argentoratensis25E] AolZl wjF AAJME S Enteritidis NCCP 16947,
S Thompson NCCP 11704, 18]3! S Typhimurium NCCP 169600 A7kt &, A4 LERH
Aot} BE 2% AEFoi] & Ao gk thx7et e P S HolFQItkFig. 7).
SHH, Fig. 82 L argentoratensisZHE AolX v MG Z1710] 2o FAEst &, £
coli KCCM 11587, E. coli KCCM 11591, E coli KCCM 11596, 18|11l £ coli KCCM 11600
of H7tsto] v 24417 B9t 43S S5t Atoltt. Al 085 27t Escherichizs T
2= AEpoa & AetA] F2 iRt e JtEAdS HoFQIkFig. 8). wWeEkA L
argentoratensisZ5E] QoI B A7 oo] el datol| gt FEE Fof QP Ae HolF
dct.

EFHg2RE 2% L argentoratensisZHE BoIXl viF A9 pHi= 3.7308 S73%
A}, v AP o] ShatdAdo] frlAtel ogk AQIA, bacteriocin®ll oJgt AUAE Lol 7] i5f
IN NaOHZ A}g5to] vloF AFAS pH 7.02 43I Fig. 9= ¥l AFAAS pH 7.008
Z7gsto] vixjof 7+ &, 96 well plate §& o851 S Enteritidis NCCP 16947, S Thompson

https://www.ejmsb.org
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212 2 g
= 508 i
Z 08 7 =
g 5 06 . g y
206 ---20% a —-20% A ---20%
5 -0-10% g 04 {10% G -+-10%
g 0.4 e 5% % —A-5% g; —A—5%
02 -£-2.5% 02 2-25% A-2.5%
0 ol —@—control 0 y S T ™ -e-control . = v . . "-e-control
0 3 6 9 1215 18 21 24 0 3 6 9 12 15 18 21 24 0 3 6 9 1215 18 21 24
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(A) B) ©)

Fig. 5. Antibacterial activity against Salmonella by adding supernatant of lactic acid bacteria isolated from Vaccinium. (A) Salmonella Enteritidis

NCCP 16947, (B) Salmonella Typhimurium NCCP 16960, (C) Salmonella Thompson NCCP 11704.

& 212 =
s 208 5
& z . z
g --20% Zos a5 g --20%
o -0-10% A O-10% a =il s
g —A-5% S04 5% g —A5%
) —2.5% 2 —-2.5% £ B

) 2.5%
© 0. -@—control 02 —@—control = -~ control

0 n L L " L L n ) 0 n 1 L L L " ) -
0 3 6 9 12151821 24 0 3 6 9 1215 18 21 24 0 3 6 9 121518 21 24
Time (hr.) Time (hr.) Time (hr.)
(A) B) ©)
= 12
2 2ol
E u: 08 k
2 -m-20% 06 f ---20%
= -0-10% & -O-10%
E —A—5% g 04 1 —A—5%
& —£-2.5% = o3 | -2-25%
—@~control g —@—control
& /T T T
¢ 3 6 8§ 12 15 18/21 24 0 3 6 9 12151821 24
Time (hr) Time (hr.)
(D) (E)

Fig. 6. Antibacterial activity against Escherichia by adding supernatant of lactic acid bacteria isolated from Vaccinium. (A) E. coli KCCM
11569, (B) E. coli KCCM 11587, (C) E. coli KCCM 11591, (D) E. coli KCCM 11596, (E) E. coli KCCM 11600.
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NCCP 11704, 18]1L S Typhimurium NCCP 169609 A44-& yehd ZAytoltt. AR M-S pH
7.002 274 & wjx|o] d7loto] vlidst A}, Salmonella tiSh ¥iQF AR SdEAd et
WA ket v vk AN pHE 2AGH| k2 Alle Salmonellz0 F2/d< HEhd
AOF Kol oA 282 F7lAle] ot Axtetar wEh $HH Fig. 102 ¥l A A4S pH
7.002 Z7gsto] w0 A7t T £ coli KCCM 11569, E. coli KCCM 11587, £, coli KCCM
11591, £ coli KCCM 11596, 8|1 £ coli KCCM 116009] A4S 43t Ziolt, e
AEToA B AN pHE 7.008 21 o, oA UeRtA] eotth(Fig. 10). olet
B A= Salmonella8t 22 AIE HoFSth

oA Q8= Zu2 Y [actiplantibacillus plantarums H-2l5lo] HYAwol tist A
2 ERISIATH26]. & AFoME a2 BE B9 Lactiplantibacillus plantarum®) ¥ 437
HO] pHES} SloiA= 4% A B3} Gl Wi, ERiAo] QsiAe HYdw] A4S At
Utk Hare} 22 AE HolRqltt 2 1477154139 &A7do] dAsHA A=l itk
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Fig. 7. Antibacterial activity against Salmonella by heat treatment of the supernatant of lactic acid bacteria isolated from Vaccinium. (A)
Salmonella Enteritidis NCCP 16947, (B) Salmonella Typhimurium NCCP 16960, (C) Salmonella Thompson NCCP 11704.

1 1
E T g =
o8 5 Zos E]
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To06 \ 506 s
= £ 2 =
= Ky = 2
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g N 504 ) z ;
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Fig. 8. Antibacterial activity against Escherichia by heat treatment of the supernatant of lactic acid bacteria isolated from Vaccinium. (A)
E. coli KCCM 11569, (B) E. coli KCCM 11587, (C) E. coli KCCM 11591, (D) E. coli KCCM 11596, (E) E. coli KCCM 11600.

5] f7hs Hofo] LRulo] QEA0] AR} P HWEE &5 F7I5IA It Lim et al.[27]2
SAXNZEYE Lactobacillus plantarum KC23& £8] - 5795131, o] Akt HEdw S
Typhimurium, Listeria monocytogenes, Staphylococcus aureus, Bacillus cereus 1|1l E.
colPl Hiote] PSS ST A}, EFoA FHBEHE HolFdoha si3ltE 181 Kim
and Lim[28]2 AX25E 2% L. plantarum KI699] 7|64 A& 271 s o575 A|dst
th. L. plantarum KI69= B3Rl £ coli, S Typhimurium, L. monocytogenes, S. aureus
383l B cereusell Hote] 73S S48 A, 282 15.44%, 50.79%, 58.62%, 37.85%=A1
L. monocytogenesPIA 7V QA GI7}F =PI sIGiH: 181l 152 ARl o8 YT
0] 27} FtEo] T o= pH 75, ARIeh H9le] 7a, Foliutate] BAA JU/gE 4,
TASleA0] A, R714HY] S5, B 4l 59 JA|Q 4] Z|QIgthar Skt wetA S2lE
9] Atollx] He dutoll et PSS v A pH 7.008 25190 7% TEdo] YEh
A gk A o= Hol {r)ilo] o3t tadrt 7Py Iaotal W 19U L argentoratensis=
HE| dig2] 4lo] YA A] QF=tial= o2 weksty| o|2tk. ket AA, L. argentoratensis

L

198 | J Dairy Sci Biotechnol Vol. 41, No. 4 https://www.ejmsb.org



E2H|2|28E 22|F Lactiplantibacillus argentratensisQ| HEMT Tt Skrery

E 12 212 2 12
= 1 s 1 % 1
2 z z
'z 08 | Z 08 Z 08 |
o 9 o}
2 a a
T 06 F g 06 T 06
é 04 & 0.4 s G
; -=-pH 3.73 . -m-pH 3.73 ’ -m-pH 3.73
F 2 -
0.2 -O-pH 7 0.2 O-pH 7 0.2 -oFpH7
o 4 L o0 th N 0 th B e
0 3 6 9 12 15 18 21 24 0 3 6 9 12 15 18 21 24 0 3 6 9 12 15 18 21 24
Time (hr.) Time (hr.) Time (hr.)
(A) B) ©

Fig. 9. Antibacterial activity against Salmonella by pH exchanges of the supernatant of lactic acid bacteria isolated from Vaccinium. (A)
Salmonella Enteritidis NCCP 16947, (B) Salmonella Typhimurium NCCP 16960, (C) Salmonella Thompson NCCP 11704.
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Fig. 10. Antibacterial activity against Escherichia by pH exchanges of the supernatant of lactic acid bacteria isolated from Vaccinium. (A)
E. coli KCCM 11569, (B) E. coli KCCM 11587, (C) E. coli KCCM 11591, (D) E. coli KCCM 11596, (E) E. coli KCCM 11600.

of lojA] gHe|E] @419 AAtzA &, viAIY AR, FAI, Tween20% Tween 80 F7F 274
SOl whet Pl FFS v 4= JItH29-31). A, & Ay 23 P GRS ES
7] wf2e] LR w24l dofl QFERt AF(<5kDa)2] HEte| =Y 7HsAE Q7] wEoltH32l.
w2t QB EL A5 [ argentoratensis®) WY AABE 52519 Tricine-SDS-PAGE®] 2Jgt
dhe2]eAle] &/ o, 2|1 PCRO] 9Jgh B4l &4 off 52 TSt oo s it

E Ao\A L. argentoratensisZF-E QoA wiF AR Mo| Salmonella®}y Escherichiadl o
Stof FEHdTt hemolysisAlAel tiet 4 2k} Zo| S85] YaFAE 2 FHAR o8 Al
AHFE-S SES] AT A= AR o 27| Aoie EFHEERY E2E L
argentoratensis2] ‘HR-& ABIE|EA] 08715, B dutoll tiet f7lAtel Rt g o] Qo]
e 4l 9, 28 A F2M 59 1R AE Bote] AE ol 8UiAlE =Y EaA
o] Sk
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£ A4e EFHE(Vaccinium 256 A4S 2ottt 228 R4t 5719k @71004
% o] 7Hssta, Mo ols) ERIsh A, Fei= 7Hdely, I Y-S ERlst
oh. E3 9= 5789 B3, L argentoratensis?t & e e UEMITE o] o 2HE Hik
AR NS Belsto] BUAXt9l Salmonella®t Escherichia®ll W3t Fa84dS 274519t Algol
o|8% Salmonella= S Enteritidis NCCP 16947, S Typhimurium NCCP 16960 121 S
Thompson NCCP 11704% [. argentoratensis®| W% A4 ML o]=2] AR dAJs] JA|51
ok 53] Hik AN st £27E IHBAAL STISIITE B0l £ coli strains(E. coli
KCCM 11569, E. coli KCCM 11587, E. coli KCCM 11591, E. coli KCCM 11596, E. coli
KCCM 11600)°]l thst S Salmonella®] A3} 2o] 57t 5255 FAS JHd&S
Hojolth, guiE4do] g3t pHell RFYSHAIE Dotir] flste] fAkt ¥l A 24 65T
A1 30 min, 75CIA4] 15 min, 85CA4 10 min, 100C°A 5 min®] 27202 A3t & 5%
710l SJaliA B wroll thet S S 2 A A 5 YT FHEAE HoiF
ok 23y ek AR Ne] pH 3.732 7.002 23t AJFoME S UeEhlA] 4ttt wk
A Hdtoll FHE/dE Uehlie £ Fol| FFstal pHESol= EQPEeE 22 Hojgit.
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