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Abstract

In this study, we investigated the probiotic candidates of Enterococcus faecalis isolated
from infant feces. Fecal samples were inoculated on modified MRS (pH 5.4) agar and
Blood-liver containing antibiotics agar. Total 10 isolates were identified through Gram
stain, KOH test, catalase test, and 16S rDNA analysis. And these isolates compared to
resistance against artificial gastric juice (pH 2.5, 1,000 unit pepsin) and bile salts (0.3%
Oxgall). Bspecially, strain SJ10 survives at a level of 7.84 log CFU/ mL under 0.3% bile
salts. Strains SJ1, §J6, §J7 and SJ10 were found to be the least acid resistance with a viable
cells (§J1: 6.97 log CFU/mL, §J6: 7.19 log CFU/mL, §J7: 7.02 log CFU/mL and §J 10: 7.07
log CFU/mL, respectively). Further in vitro and in vivo studies should be evaluated with
these isolates before claiming probiotic characteristics.
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Probiotics= fR3 &2 Ao W =50 72t 2= k= Aolsle PAEE HY=e,
ol Fuller7l 1989 HI3H :=FoA AAIRE A& 7|8ke 2 Sl AoltHFuller, 1989: FAO/ WHO,
2001). 1=y 9& A= AQlst ditk4=9] probiotics AEEL 3t 7R SARFTHS T35 Ao|
ofz}, o2 F9| FARELE /dEo] Ql=d, o]t A<l 7 Raktol tigt &5t faT S
gralof SRRl fARFS] HA| FRkE AAISHL Q= AAoltt.
Z|Loll= probioticsE B¢t HITF 9 B} 22 HgE T A9 o d 250 BT A4=0]
Bhiks}A| o] 2021 Qlt}. Song S42015)9] 04-?11_01] ofshd Z] 4 Ao|& =5 H|¥t m
Lactobacillus acidophilusE 10° CFU/mL $20& Eoj3t 79 AFo] f98o= 7Hasig,
A5 FHAHE F52 Aol s 7L_/1\_0}M‘:]'_1_ Eﬂﬁ]-‘,%iliKSong et al, 2015).
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A0} SHOYA 22[5 Enterococcus faecalis®| LAY 2 LIZHSAA H|w

QlollA] Eujsls 4R pHZF 1.4~2.0 HER TR n]
== AFEAIE & QloH, S AR Adlol=t| B At At
< UBEY AlEHZ SHAXITE o] 2 lsf ufe- S4%0] ul
E4to] 4obA] o] =2 & QT

A45€ Probiotics7} %5:9] AHjollA 23t 7|52 st 9
ShA= Sk E5Atel it Wigdo] Qlof AokA flek Aol
SsfioF gtk 71 3 Aufol] Ag2kste] F4] skt o] THFoA
ojn] EA5k= nFET AAS ob7|= STt BE Fojd ndE
o] Aol H&FolA] ¢k= transients YAHE thAS Bl &
Qo S4k A&A 02 & 4= Qlojof Bttt WbA probioticsE
At o fi= 10 E Qjika G54to] tigt AP ofiE
FARsfof sh, 2244 0 & At oy ] BEHS Bt
dflof sitt. Gilliland §(1984) L. acidophiluse= 0.3% oxgall
o] T HiRIolA D 4= 7] wioll A7 Este] i
o] A= dANE 4= ATl HISHIH. Probiotics® 085
UAERE Jactobacillus®{genus) @ Enterococcus®ol E
S o] SRS Z3otY] Bifidobacterium 4, Clostridi-
um <, Bacillus 4, 18)3L Saccharomyces & MAEEE A
Ao =Z AREE|T QIeKOh, 2009). £3|, Enterococcus < MAE
2 At H7HAof Eo] AF8EE tfEAQ probioticsZ EY, Al
4, 3E AE 715 9 QA 29 5o EAfoh, 4R HaE AEA
ER9 gt} Fulo 7]osttHFoulquié Moreno 5, 2007).
Enterococcus 42 Gram Y3 T+2E 51 Lspecies)°] Hil
SR £ faecium™} E. faecaliss EH BE S0 pro-
bioticsoll AMGET 1 o]f= 5 T A=A A (urinary tract
infection), Al A= A(bacterial endocarditis), %A
(meningitis) 52 Y27|= Yl#o|H, vancomycin WA &4
AZ 7T = A= Q7] WEo|thGilmore 5, 2002).
2| QALS A= £ faecium®} E. faecalis= 2, HIA, &
59 ARl H7HEo] o5 TEoIA HARE €071 #gt pro-
bioticsZ AFEE7|E SHHGilmore 5, 2002). Enterococcus
7} A/dok= BHE#] Al enterocin A, enterocin B, en-
terocin P, enterocin Q, enterocin CRL 35 ¥ enterocin
150A% 150B 5°] ¥&A U=Hl, oI5 Clostridium botu-

linum, Cl perfringens, Salmonella choleraesuis, Vibrio cho-

Ml

oo e

lerae, Listeria monocytogenes 5 pathogen®] S-S GAA|
7le Ao& d#A UKFranz 5, 2007).

2 Aol A= Aot oA Rt AT AN TS
o7 YWAiMIT YaE4MdE Hlwst] probiotics®A o€ 7t
L RAFtA Sk

Ol

+ phosphate buffered saline®=& 3]
MRS Hi#]o =sto] 37C, 48417 &
7|80 Hjofsto] FERAO] ek Ee3t thy, bromocresol
purple©] 0.004% A7}l MRS agarc] A=gslo] g FHo|
Lo g ¥k JEed Adoloint. AdE +5+= Bergey's
manual of systematic bacteriology(1986) & Bergey's ma-
nual of determinative bacteriology(1994)°ll W} Gram @A,
catalase ¥ gas WA R 52 ARSI Gas A AR =
ADurham tube)o] U= 0.5% peptone-0.3% beef ex-
tract-0.5%, lactose brothllA] 37T, 4817} vlieFsto] H7}s13d
h.

Mo 4
By 0] 9x4t9] 2FE NPNL HiA|(Teraguchi 5, 1978)
9} MRS HlA(pH 5.4)°14 37C oA 48A17F E7]Hjgst & =4

=
WEEAH 87k oxgall 842 0.3%(w/v)7H H=S MRS HiA]
ofl F7Isto] FHIRt tha, SHIRE ikt S HFSt] 37T
ollA 36A1ZE Ml & BEEE FrIet BEe2 HEE
3} Hwsted 1 log ofsh A4t 3¢ — HF T AR 7
FE + AEIFEET 1 log oW S7IE B9E ++ HITSER
2 log oV S71E BFE +++2 247 BB (Song 5,
2015).

ZAZO

, 1 log o5} @43t AL ++, A552L
FASE FAE +++2 72 HASKSong 5, 2015).

_{
i
+

16S rDNA 352 vt 22 o g $35iqitt. A Akt
¥ 1 mLE 10,000 rpmOE 18 &< 94 BEIE & F,
et A AFE 33 FAIGE o lysozyme(10 mg/ml) 2 #L

i
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£ Z7ksted 37C, 1ARE 5% ¥ESAIZITE NGDI 3 #L, RNase
2 1L, Protease K(10 mg/mL) 4 L5 &&20=2 Y11 60T
A 108 59 vjdst o2, 539 Phenol-Chloroform-Iso-
amyl alcohol (25:24:1)2 #7I8I3t. ©l€ ¥4£2(14,000
rpm, 5 min, 4C)% & 3 M Ammonium acetate (pH 4.8)2}
100% ethanol & H7I8lal -40TOA 1417 ARSI} 1 &
HAAEE 3)55191(14,000rpm, 5 min, 4C) 80% ethanol 1 mL
£ 7R o2 oAl YAEEs19(14,000 rpm, 5 min, 4T), 3]
TH 02 DNAE FZol9ch

i 39

16S tDNAE £4317] 9519] forward primer(27f): (5'-AGA
GTT TGA TCM TGG CTC AG-3)%} reverse(1492r):(5'-GGT
TAC CTT GTT ACG ACT T-3)& AR&sto] PCRS 4345}t
PCR 71 94TColA 587F A7 &, 94TollA 14&, 62TolA
40%, 72C9A 40%= 30 cyclesS HWHE3l90H, 72Co0A 40
22 9gS TR PCR BHE AMEE 0.8% agarose gel2
7196 AAlste] grletgltt. 168 rDNA R34 971482
NCBI (National Center for Biotechnology Information)
BLAST (Basic Local Alignment Search Tool) program< ©|

&3] sl

siel Ee

Teraguchi 59 W2 FAE S04 bifidobacteriaE Adst
= A=uR] 2 BL ¥§A|9] neomycin, paramomycin, nalidixic
acid ¥ lithium chlorideE 2% A7}slo] Azgich 2 Ao
A% BL-NPNL HiAE ARgsto] 24 59 bifidobacteria &
BrlstaAt sioich 724733t Algote] BHE Al siof BL-
NPNL #2115 Akg5to] H71et 2Ax), B4 g 2.09x10° CFU 4
Zog Yehton, pH 5.48 3% MRS HIXoAE 1.06x 107
CFU/g feces® Z}Z} &A= 3tk Table 1). BL-NPNL #j#] ¥
pH 5.42 2%¥ MRS A& A5 F7]F 0= wjst & e

Table 1. Viable cells of fecal bacteria on BL-NPNL agar and MRS
agar

BL-NPNL MRS (pH 5.4)
Means 2.09x10° 1.06x10
SD +0.21 +0.113
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Ao, 27180 Bio] kst BRI fakt Tt
< AEsIol. BAE71E HAERE st JlE o=
bifidobacteria B+ lactobacilli 2 enterococci”} Tl
OFA| £o[5}7] wlio|t}. ESF streptococcitt enterococci®t 2
< e A7|EA] 7R BEAdo] St o vy 8ol
gt AGAl =& E/3E probiotics] AHHZ] o] 8of B A
< Fofelth. 2 AoM= 9714 9 5714 A2 5k, Gram
¥/l catalase 5/0IH 7HAE WAIA7IA] g HIES 10

A2 Eoto] J1FE 10714 Yot Table 2, Fig. 1).

LIS Hlw

WEEAS B71E 2= Fig. 200 YERd vie} 2ok §j49} §J9
5= 0.3% oxgall 33 MRS BiA|oA] HE5EET} 7H4s10]
Habgel gl Zlog gel=glon, §10 #FE 27|d5rrt
9F 2 log o1t Z718t] 0.3% oxgall 3+ HiAOAE =2 A%
< of= o= YeRit

Table 2. Gram staining, KOH test, and catalase test results for
isolates

Gram test KOH Catalase
SJ1 + - -
SJ2 + - -
SJ3 + - -
SJ4 + - -
SJ5 + - -
SJ6 + - -
SJ7 + - -
SJ8 + - -
SJ9 + - -
SJ10 + - -
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t I e s
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Fig. 1. Gas-forming test for isolates.
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Fig. 2. Bile tolerance of 10 isolates from infant feces. B10h ®2h

Fig. 3. Acid tolerance of 10 isolates from infant feces.

LHARA H|Z
ik Hla 2 Ao ARgH 342 16S rDNA sequenced £4519] &

Fig. 3 pHl 252 258 VRS W% 1% pepsin® BRI gy 31 able 300 epiiges. g 91-910 35
ABARS AzSl] AT HARE WFNI 2 FAHE S L Lo S san o o was
5 e asel . 3 Hlwet A3k §J6, §7 € §10 F0] probiotics2419] 0]-80]
56, §J7, 99 2 §J10 FFE 27] A ] SARBHAY, tha Jhesh 0.2 BelsIAHTable 2). Gilmore S(2002)2 2lzkel
£ BA4E Ho] Yio] mjL =2 Aog FRolEQjo) 1 o] Qe Wo] EAGe Fuerococcus BIA £
Q9] HFEL 0|5 A0} vH|wsla] thh Y YARIES YERG faecalis7} Ok 90~95% AEo|W. £ frecium® OF 5~10%S
t: Song SQOISE LA SE FAE T A6 TEE apsickn mmsteleh 2 ABONE B £ faccali 539
WESAMS 7HA AL A §rom oF 20%2] d5-5-2 vl A2 01740] o] Fnrerococcus ZIA] LT £ frecalis
WA HAal, 45 fARES A53(pH 2.5)00141 337] @, o] Wzl Foz Azl

2444 o] ok 1 log AEgt 7ZHasioloky Bastelct. waba

£ ARo]| AREE e rﬂ% 1 log A EX= 1 ola} 7HAgh

of e}, wabgol Sk R4S Belg S glsict, 2%
£ o] ARg3H Al¥oF EiS BL-NPNL #1212+ MRS(pH 5.4)

FikRel 79 WA 2 Bdss AR A 247 2.09%10° CFU/g feces®t
Table 3. Result of probiotic characteristics

Strain Bile tolerance Acid tolerance Accession Identification

SJ 1 ++ ++ NC_004668 Enterococcus faecalis

SJ 2 + ++ NC_019770 Enterococcus faecalis

SJ 3 ++ ++ NC_018221 Enterococcus faecalis

SJ 4 ++ NC_004668 Enterococcus faecalis

SJ 5 + ++ NC_018221 Enterococcus faecalis

SJ 6 ++ +++ NC_017576 Enterococcus faecalis

SJ 7 + +++ NC_019284 Enterococcus faecalis

SJ 8 ++ ++ NC_019770 Enterococcus faecalis

SJ 9 +++ NC_018221 Enterococcus faecalis

SJ 10 ++t +++ NC_019770 Enterococcus faecalis
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1.06x10° CFU/g feces® FAFEQ oM, EAE7|AY A4S
/d”e‘;}‘ﬂ WAt WA vlwst 23, g3, 6, 7, SJ-
10958°] =2 &4 Bt} ol fANES 1% £ faecalis
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