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Physiological Characteristics and Anti-Obesity Effect of Enterococcus faecalis
MD366 isolated from Raw Milk

Sun-Young Park, Seong-A Cho, Noo-Ri Han and Sang-Dong Lim’

Korea Food Research Institute, Seongnam 463-746, Korea

Abstract

The aim of this study was to investigate the physiological characteristics and anti-obesity effects of E. faecalis MD366
isolated from raw milk. E. faecalis MD366 inhibited lipase activity (65.0£0.9%) and differentiation of 3T3-L1 adipocytes
(27.4+£1.4%) at a concentration of 100 pg/mL (10° CFU/g E. faecalis MD366). The optimum growth temperature of E.
faecalis MD366 was 37C. Among 16 tested antibiotics, E. faecalis MD366 demonstrated the highest sensitivity to
novobiocin and the highest resistance to neomycin, kanamycin, and vancomycin. The strain also showed high acid
phosphatase activity. Moreover, E. faecalis was relatively tolerant to bile juice and acid, and displayed high resistance to
Escherichia coli, Salmonella Typhimurium, and Staphylococcus aureus (80.4%, 60.2%, and 65.4%, respectively). These
results demonstrate that E. faecalis MD366 can be potentially used as a probiotic with anti-obesity effects.

Keywords: Enterococcus faecalis, physiological characteristics, anti-lipase activity, anti-adipogenic activity

AN OB Iy 53 2 A4 23] B ES ST THLew,

1985; Spiegelman, 2001). A=7kA], theFgt ef o] vnke]

MRS S4B Atk HAS} oUA AgS BFE, & AL ATl AANT AW, FELPORE A&l
AR BE A2 R AAE 29 ol da APRAe) HE AF 2a 5D wolA Ray, T FolE AAH 1AL
S We ol AW HHe ZeEE IWoE FA4HA  wy 5o BAM hFH T ArkGlenny er al, 1997). 1
ez gl Asters 7]l 2 IRIthChua er al., 1997; HERE, JO R AFE vivt WY ES Folet AHSE
Huh, 1990). BIRFE AlAIZ 02 A7} B2do) sl 784 AT BAHF ]I kA Qe Jide] Q7 H = Aotk
1 FEFE PIAL lom, ofdl AAR] Tl = MY Probiotics= s F& &2 A7l w-¢- FJ3 245 F
S shbel @golt Fgol ofd AWOR BRAT Ut & olsle fol9 B, vE 2Y, 95 Ta 2w
(McGee, 2005). B WHJHiAY Zghe] Q1o Fo) E Ash, AN ST 2 S o] A4 &
7Astet A T AEAAS 18sH IAIS, Al 28 I, & o, AAAA =-, AL R T AFE
7} B3 %3 th(Bhathena et al., 2009; Lye et al., 2009;
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f02 2l vnte] o E37F BHIVEY ok Song
(2013)2 L. plantarum, Enterococcus faeciumSZ T3
AAZHA A Ak 7] FAE F1E F A} Kim 5
(2010)2 A=A oA H-2]3 Baciilus subtilis KC-3S ©]&
3 g T /5 3T3-L1 R WA Eol] AL A3 A8 A

U
o). =3k Moon $(2012)2] o] &]&H ZX|oA &
H2d 521 Weissella koreensis OK1-6= 3T3-L1 A3
WAFAE EshA o] AR A3 Al W A =
2 kol sl ot B E O™, Kwon 5(2004)
= AAEA oot A AAFAT FEE U HAUE
Az, A5 AsHERt ohel, BRAe] 2L SAlet, E
F AAE Aspr7lE A3 BAsSth v =] probiotic
OS24 F9% 2HAE LI s e oA F2AA
573 AUoF k. Probiotic> FH 2] W2 pHE}F HrAatel th
gk UldS Ayok 3k, gAdo] EHEE generally recognized
as safe(GRAS) P Eolofof gir} B3t 35 &Y & &
glo| M zto] 7hssoF 3, A& (indole), FE VoL, FH &3}
22 fralhAbE = AASHA edotek atar, ¥, A4
ol A A B A AEFHE FAY F slojoF gt
(Isolauri et al., 2004; Lonkar et al., 2005; Paul and Somkuti,
2010).

2 Ate 9RERE &8 - A%E Enterococcus faecalis
MD366= 71574 HESRE A& = A dobir] 9
3| E. faecalis MD3662] HTF A g 3e} A2 &4
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MRS medium(Lim et al., 2011)o| A &F&2] Ao &5
2] ¥ Lactobacilli MRS broth(Difco, USA)* 4] 37T, 18
A7k B %8t oF2- triptic soy agar(Difco, USA) slantel]l 37°C
N A 18A1ZF v Fate] Hatinh wRfoll Agtatr] 9

AAE skim milkE STAZ 5 Qe 4 A4 SEol o]

oF S 10% FABARF) 2] #FE FEF F 37C
A 2447 WFstel SuE #FE ALk

2. Lipase 9Hg&M &3
Lipase &JAIZAL Lee 5(2007)2] ®Holl w2} Porcine
pancreatic lipase(sigma, USA)E ©]-8-3te] 73191tk Porcine

pancreatic lipase(sigma, USA)E ©]&3}¢] lipase &2 =3l
AEE SAHEAL AEE 1| mgmLe =2 343 &
ol 0.167 nM p-Nitrophenylpalmitate(PNP; Sigma, USA)&
o 0.061M Tris-HCI buffer(pH 8.5), 0.3 mg/mL lipase &}
Z} 3 plateol] Fo] 37 CollA 10:27F WHSAIH T ¥hg &
405 nmoll A absorbanceE &4 5}%1 2™, blank+ enzymeS
SHTE, control> AIEE S E thA &) Lipase 9
A &g o] 2o® 35t

Lipase inhibition activity(%) = {1 —(A/B)} x 100

A: A]E.9] absorbance, B: control®] absorbance

3. M=z MEE ZEF(MTT assay)

Aol thek M AL Mosmann(1983)2] WHof w}
2} MTT {3-(4,5-methylthiazol-2-yl)-2,5-diphenylte trazolium
bromide} assay WHO 2 AF3ATE M EE 16x10° cells/
well®] F=2 96-well plateol] w535}, 24A17F vl <k = ul)
A& A AR o37]o] Al 22 Dulbecco’s modified Eagle’s
medium(DMEM; Gibco, USA) 100 pLol| % HE 343}
AlZ(10, 100, 1,000 pg/mL)S Z+z ] 7}3ked 24A17F vl %k
3 T2, 5 mgmLE A 23 MTT(Sigma, USA) €9 20 L
S ZF welloll 7Febar, 44170 St i getdoh Mg S8
& Aol S A A, ZF welloll 100 uLe] dimethyl sulfoxide
(DMSO)E #H7tstel A formazan AAS E31AA
ELISA reader(BioTek, USA)Z 550 nmol X &3 =& &3
stk AlFol tiek MES AEE2 theo 2o

At

Cell viability (%)= 100~ (A —B)/Ax100
A 229 F3E, B: AEAHTY 3=

4. 3T3-L1 M= s 2 23

3T3-L1 Al i<k -2 Hemati 5(1997)°] WS W
Yot AREsESATh 3T3-L1 AAFAEE w5 AlX &
& (American Type Culture Collection(ATCC), Manassas, VA)
< B3t FY3tAeh Aol ARES 3T3-L1 A TA
X+ 10% fetal bovine serum(FBS; Gibco, USA)3} 1%
penicillin-streptomycin(P/S; Gibco, USA)®] 3 7}¥l DMEM
A E o]&3te] 37C, 5% C0./95% air’t ¥ =& 27
9] &F2-7|(incubator)ol| Al v ksl th 3T3-L1 A WA A
EZE &3t FE387] fste] MEE 6 well plated] 2 well
o 1.25x10° cells/well 2 #+F317, 29 F wix| S W $a}lo]
3~4dRol AlE7F 38§ dEl 7 =4 skt 8
ol A AHdol= 10% FBS2} MDI solution(0.5 mM 3-iso
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Buthyl-1-methylxanthine, 1 uM dexamethsone, 5 pg/mL insulin)
(Sigma, USA)S A&ty 35 FE319a, old, AlE
7h AAE E3stel mAE Y J&%}%}ﬂ A3 NEE
TEEE M Ak 23 fk 29 &, WA E AR,
10% FBS, 1% P/S, 5 pg/mL insulin®] 23%¥ DMEMS 2
wEEA, E3F F L 4L FE = A5 A 2 3
HA 10% FBS®F 1% P/S7F X3 DMEMC &2 W$hate]
NEZE E3AA 8L AE FES AWM xAgNA 48

s,

5. Qil-Red O ¥4y

Az AdE Ade] FHF AEX Wl AdE AT
9} Eo]F o7 w23l Oil Red O(Sigma, USA)S A3}
of =43} th Oil-Red O ¥4 HH-2 Ramirez-Zacarias
5(1992)] WS ofzF W skl Abgskdoh WA AR
E37E k59 Alx o] wiAE A AT Fell, AIZE PBSE
2H M A3, 10% formalin® 2 4ColA 1A]7F FoF 74
gt SRTE 3H AIFSATH A" Al EE= Oil Red
O working solution(stock solution: 3.5 mg/mL in isopropanol;
working solution: 60% oil red O stock solution and 40%
distilled water) 22 30% FoF A2o|x FA3ATH I
T, NS AAGY FFHRFTE ol 3¥ AHI the
SHTE welldl A3 dAnj7oz dFsidny. A
S SHTE AAS, 8] vk wellell 100% iso-
propyl alcohol= 2 mL # 7}t Oil-Red OF thA] &4
7l ¥ ELISA reader® 520 nmollA S3EE& S743H3th

Lo

6. Mt #Fo| SH

2] - A4 E MD366 7= MRS A x| A 23] o]
& A wgete] Bde =9 F Ao ARgsiith A4t
79 F4-S Hammes 5(1992)2] ol oldte] A3

th & EEE #FE Gram A, TN, 3714 2 @
712 A%, Catalase A3, 15C 2 45TCoA 2] A
ZRE 712 AA, arginine®. £ 5-E] ammonia A4S &3
st o, dn7d &2 API 20 strep kit(API bioMerieux,
France)E ©]43t T & AL HAASAT FHab#9
DNA sequence 419 = universal primer 27F(5'-AGA GTT
TGA TCC TGG CTC AG-3")%} 1492R(5'-GGT TAC CTT
GTT ACG ACT T-3"& AM&-3F2m, solgent EF-Taq=
A8t PCRe AAIGHATH &AL 95T, 158+ ¢
T 95T, 20%; 50C, 40%; 727C, 13 30%E 303 33}
fem, 12T, 522 vy stk Ad 42 PCR
solgent PCR purification kit(SolGent, Korea)=
ABI 3730XL DNA sequencer(Applied Biosystems,

7, glucose

productE
purify gt

USA)Z A5 241519

7. Ribpol ME

E. faecalis MD366 2] A48 A+, pHE S4 3}
of A@staith AT 10% MRS broth 150 mLol| 24t
< 10 pL(o. 6x10° CFU/mL)E %3t ¥ 34, 37, 40TCollA
3AZE 2PA O 2 24X A Bl 43 2 A RE 0.1% peptone
Solle] 3]A5le] BCP plate count agar ¥ 3o Fof £33
T 37CoNA 48217 vl gate] AlFstdy, &5 2 A7 H=E
pH ®stE 433t oldf pHE
345, England)Z =73ttt

pH meter(Mettler model

shAE WM AlH
AA WA A1 MRS YN8l 2ol E. faecalis MD366
HEstar, 37ColA 18417 vl kgt £ 0.1% peptone
A= A3t zF AV 2 =eEE
tryptlc soy AAuRA ] 10°~10° CFU/mL F52.2
3, 37Tl A 48A17F vl ekgk & Sto g #zsle
AR sAct A WA S22 2v] A

ARgEtl o™, oAE 7MY W FEE MIC(Minimal
inhibitory concentration) 2.2 A3}t A4 = Sigma
(USA)E FE Fufsle] AL&3tdch A=

Gentamicin, Kanamycin, Neomycin, Streptomycin, Penicillin-G,

2 AN o @

SL it 2w

rulo oz m K oo M
o ofN mk

Amikacin,

Methicillin, Oxacillin, Ampicillin, Bacitracin, Rifampicin,
Novobiocin, Lincomycin, Polymyxin B ¥ Chloramphenicol

< Aol AREskiTh

FLEY AH

MRS A =] | A 37°C, 18A17F F<t vl 3 E. faecalis
MD366 #55 AAdFE 84ste] 10°~10° CFU/mL
T ANFEE XA F, API ZYM kit(API bioMerieux,
Lyon, France)E ©]-&3}e] 37 CollA] 5417+ v Fst o &
2RESAIAT A4S BFAGREES Bt 0~59]
FAZ TAEIR O, tZET ©]2]9] alkaline phosphatase,
eterase(C4), esterase lipase(C8), lipase(C14), leucine arylamidase,
valine arylamidase, cystine arylamidase, trypsin, chymotrypsin,
acid phosphatase, naphthol-AS-BI-phosphohydrolase, «-
galactosidase, [3-galactosidase, /3-glucuronidase, a@-glucosidase,
B -glucosidase, N-acetyl- /3-glucosaminidase, «@-mannosidase,
B -fucosidase 49| XS SN

10. HEHEN A
Gilliland 9} Walker(1990)2] WHell w2} MRS A u)j #]
ol A 37°C, 18A17F Wl %¥E E. faecalis MD366 55 0.05%
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cysteine®] $H-FE MRS HA 8= 0.3% oxgalls H7}st
iz oF 2T 2A oxgalle F7FSHA] 932 Wil ZH7
1% HZE3A( ek 37T incubatorol| A 7A7H74A] & 7]6) 2
StHA] A]ZFEZ BCP plate count agar ¥ Hol| Al Ho] £3]
T 37°CollA 48417 A 71ul gFste] AT

or L

11. pH WA

Clark 5(1993)2] ®®eol wel 37% HClE S/ 4
o] pH 2, 3, 4 €93 HZTEA pH 64 £9S 223
3, AlzE pH €94 10 mLell 0.05% cysteine©] TH-+E MRS
MA ] XA A 37C, 24AI1ZF Wi E. faecalis MD366
F(2F 10° CFUmML)E 1 mLA 4 5 37ColA &7) wjek
3FA 0, 1, 2, 3A17F 2] A5 BCP plate count agar
By A Fo] Z3 F 37Tl 48417 7wl 3 oS
Attt

12. gae A

Gilliland ¢} Speck(1977)2] ¥l whe}l ghat2 Z7gol At
238 A AIFQ Escherichia coli, Salmonella Typhimurium
2 Staphylococcus aureus= T=FAFATHUOERY 4
ko A2 Z2M\ A2 Escherichia coli, Salmonella
Typhimurium, Staphyloccous aureus= nutriunt 2 =] vl =] o
A 371407 37T, 24417k v FetAnh Ehiek 2 dix
ol AFEE wiX]= MRS AR ZA HAbF AAHF
= 7H7F FEte] 37°ColA 2441 7F i el e A =

Al Escherichia coli= EMB agar, Salmonella Typhimurium-2

oot

Bismuth sulfite agar, Staphyloccous aureus< Baird parker
agarg AHE3SEe] 37ColA 6AI7F vl ksl et 2kl <
g A A& el Ao R et

Inhibition (%) = (&9 +5 CFU/mL - <3 g &
°] #4 CFU/mL)y/tZ2] #5 CFU/mL

As HeRFHASD)E YR I, BAREA S Statisti-
cal Package for Social Sciences(SPSS, SPSS Inc., USA)=
AAISFATE 2 xF= one-way ANOVAZ EAIA ] 3192,
Duncan’s multiple range testsE AME3td F2A 5%

oM A st

2z g o
1. g 22
7 Ao Y42 ANHAF T, Modified MRS ¥l A S A}

< W3 1200)¢) B #e 2o
g5 1] 918 10% S 2ol &

=4 = CTAA 18A17F & 2417} v ok3lo]
SAE #FE AEg A3 598709 #F7F AEE A

2 =l
o9 2A7S A0 2 lipase oA 84S =43 4
ol #F 9 TF U AEEHN e, I 5 MD366
T 71 65.03£0.94% 24 7Y &2 AA €48 YRS
THTable 1). MD366 o7} 3T3-L1 A Zol| A Z5A S 1}
e =R 4 317] 918 MTT assayE 3 8 23}, 100 pg/
mL FEFF olstoll A Alxe] AEHol| JFS FA ot
M ZEA0] glE Ao E Yelstth(d ol E *3 2. meEbA] &
3}z ol A 3T3-L1 Al Eel 10, 100 pg/mL 5= 2 MD366
75 HA7beeh w37t vd & AE Yo A" A
v E Oil-Red O GA N 07 PFAsle] dn|Fo 7 A2
A, st AT A2 gk ol s FFE
FAE Zl‘%HL ?7} it«li@gi Zasle A
2T

ofN iy

e

3! DNA sequence
A MD3667F 9] genus @t speciesE 23] 9l st
A A#S ek AL MD366 7
YER AL, 'ﬂ‘:’]ﬁ o2 37 Al cocci FENQ
she] 2 Al o™, catalase
= 1/‘rEP/LE‘f 45T 15ColM = st

A gFkom, glucoseg’r arginine S 2 ¥ 717} gas9} A4 EY

N, o
_{
i
X,
lo
U[o
2

Table 1. Anti-lipase activity of selected lactic acid bacteria
Strains Anti-lipase activity Source
MD79 56.72+0.86" Raw milk
MD95 50.31+0.53 Raw milk
MD122 52.46+0.05° Raw milk
MD157 50.76+0.12° Raw milk
MD215 62.3120.03 Raw milk
MD218 59.37+0.79° Raw milk
MD243 59.66+0.68° Raw milk
MD265 58.64+0.34° Raw milk
MD366 65.03+0.94° Raw milk

All values are meantstandard deviation of three replicates.
" Means values with different superscript are significantly
different (p<0.05).
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(A) Table 2. Physiological characteristics of Enterococcus faecalis

b
=
-]

100 | MD366
Gram reaction +
Cell type Cocci

Spore forming -
Motility -

Pelative oil red O strain
(Prece ntage of control)

0! - . Aerobic growth +
(B) contrel 10ng/mL 100ng/mL Anaerobic growth +
Catalase reaction -
Growth at 15C -
Growth at 45C -
. Gas forming from glucose -
control 10pg/mL 100pg/mL Ammonia production from alginin -
Fig. 1. The effects of Enterococcus faecalis MD366 on oil Acid production from
red O stained in 3T3-L1 adipocyte: (A) quantification Pyruvate +
of oil red O staining (B) photograph of oil red O Hippurate -
staining. Cells were stained with oil red O observed Esculin +
by using a microscope (original magnificationx200). . .
Pyrrolidonyl 2 hthylamid, +
*p<0.05, **p<0.01 (vs. control) yrrohdony? < naphthylamice
6-Bromo-2-naphyl- @ -D-glucuronate -
_ . . Naphtol AS-BI S3-D-gl t -
o5 AASIA] &ot genus Enterococcus 45T}, Species apiio g gucurona-e
= - - Lo - 2-naphthyl- 3 -D-galactopyranoside -
£ A3t7] $135ke] API 20 strep kit(BioMereux, France)E ©]

_ _ ) _ 2-naphthyl phosphate -
&3ate] 2059 T Ea AFS AAIEE AIN(Table 2), MD366 ) ,

o = |Zoene A4S AR 1 A L-leucine-2naphthylamide +
T pyruvate 5 1IF=25 U= g o O x . = Arginine +
35 ATB identification system®ll Y23+ A3} Enterococcus Ribose n
faecalisZ BYE O™, 16S tRNA F A} F-4-& universal L-Arabinose _
primerE ©]-&3%F PCRE S%sto] A9 FAa50h +4€ 4 Mannitol +
71ES I E o]83le] BLAST searchd A3}, E. faecalis Sorbitol +
(I.D. 9%)2 s =S 3L, Enterococcus faecalis MD3662 Lactose +
2 939 Trehalose +

Inulin -

4. E. faecalis MD3662] A4%t Raffinose -

Fig. 2A04 B v}9} 7o) £ faecalis MD366°] 24 Starch N
AFLEE 27) 915te] MRS broth 150 mLell 24kt ¥l Glycogen -

A
) 10.0 ® 70
=
=
=
=
-1
2
£
&
:
0 3 6 [ 1215 18 24 0 3 6 [ 12 15 18 24
Incubation time (h) Incubation time (h)

Fig. 2. Growth curve (A), and pH changes (B) of Enterococcus faecalis MD366 in MRS broth at various temperatures. (A) All values
are within the mean + standard deviation of the three replicates.
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S 10 pL 3 5 347, 37T, 40C HE 3A 7+ 744
24X W7 A W A &S A3, E. faecalis MD366 w5+
4C, 377C, 40C A A9l Apol7t flt ek, 37Tt oF

FwE AFES BT Fig. 2BE 24A17W7A19] pH ®H

3= el 7;3; pH Al 34C, 37°C, 40 Col A =7}

ALl flleH, 34T 2 40Tol sl 37CollA 717 hvkst

A A8 BT o]E Yu 5(2011)°] ElMH AR A%

S QP2 ER XY F28 Enterococcus faecalis OA18

7} 4, 10, 25, 30, 37, 40°C2] oA wiekst A3}, 30~37C

HeelA AAstdon, HH2res 37CHL & A9t
A =]+

r\‘ rr |o

5. E. faecalis MD3662| &HAiH| WM

75 BEFo 7 AFHA AL A=
Aol 23| A] probiotics o5 7F AFEE ol AA Yol A
o] 7ligAde] ol A H=Hl, oy st SHANA gAY A
ek YA o 223 Q47 QAXFHI e AA ot}
(Charteris et al., 2001). WetA] A|FoA] o] &5 T = =
1671412 gAA ol W3l E. faecalis MD366 o7t W/do]
=AE Table 39 YeRNAth T A3} kanamycin, neomycin,
vancomycin® th3dk gAA] WA el MIC %71 6,400 ng/

o EAste =

}]1

2

Table 3. Antibiotics susceptibility of Enterococcus faecalis MD366

Minimal inhibitory

Antimicrobal agents .
g concentrations(jig/mL)

Amikacin 640+0
Gentamycin 2,560+0
Aminoglycosides  Kanamycin 6,400+0
Neomycin* 6,400+0
Streptomycin 400+0
Penicillin-G* 160+0
Methicillin 320+0
B -Lactams o
Oxacillin 480+0
Ampicillin 320+0
Bacitracin* 60+0
Gram-positive ~ Rifampicin 15+0
spectrum Novobiocin 7.5£0
Lincomycin* 100+0
- ti
Gram-negative 1 in B 480020
spectrum
Chloramphenicol 40+0
Broad spectrum )
Vancomycin 6400+0

* Units/mL
All values are the meantstandard deviation of three replicates.

mLZA 7F4 UlAdo] =9k, polymyxin B, gentamycin &
o]t} ¥, novobiocin®l] 3 MIC TX+= 7.5 pg/mL=E
A 714 A o] =9k, rifampicin, chloramphenicol %E
ol 28 AR YeiEth #F¢ FAA WA
Futth heFstA yYebdtiMathur and Singh, 2005). lﬂi
Y E. faecalis MD366 T Y123 =& A WAgdS
AU 71 Wzl FAA WA FAA7E deld A
AT E AL Atk o] WA 9% IO R E
faecalis MD366 i—‘eri H
A Fo =8t WS ol &5t A el

s stk Klm—5(2007)—8— AR A E2stal GABA
A 50] =2 Lactobacillus brevis BH2 75258 GABA
£ AA = glutamate decarboxylase -34S PCRZ E-A|
3l3 ZZ3}o] Escherichia coli Al 3E AT B
i

6. E. faecalis MD3662| & A&M

B8] 31 probioticsZ ©]-2317] Aol e Eojof =
F8 24 % shelth Probioticse -
AAd3tA grotof sh=Hl, ©]= Benzopyrenes WA EF
2 AZA)7) = whetd 4o0]7] w &0l tiBorriello ef al., 2003).
Wk | lipase} protase, /-galactosidase9} 7H2 4= S
wasted e ASMHATE S 7HAAL ATHKumar
et al., 2012). E. faecalis MD366°] 424 Z 3= Table
494 H = wvle} 7t} Acid phosphatase$} naphtol-AS-BI-
phosphohydrolase”} 77} 49} 35 Ueld] &487d0] thE

F2E0 Hs) =A Yol Awxom §asAo
=2 2 Ao Z Yelt 432 glucose$} galactose®
B A7E FEEs 24¢ B-galactosidase= 25 YERY

, FREWS sl 9k o] E Aojzta Hoxith
HkA, kg 41 B-glucuronidase®] A-F-ol= G484 o]
2% JER Qb ] o7t BEstEE f SR W
55 a8 Bedor & "o Aol iy AtEH

A B-glucuronidase S

7. E. faecalis MD3662| H=t&SAM
GE WA LFlA “OH’J 1 918 & Ay ]E’é}t 5
Z sholth gFAE Aol Fo A BY|E= EEE Al

2

o AlxeS 933t o;fa—?i A 5t7] Wil probiotics
29| 75L& 37] feiAE 'Eel dig WS AV 2
ojof SFti(Gilliand and Speck, 1977; Saarela et al., 2000).
TS AoE 03% 59 HEAtlA I oA Rt Q1719
9 AR AET F vty B3 JrKGilliland ef al.,
1984). E. faecalis MD366 @52 &% W4 A3+ Fig. 3

ol B Hiel ghol, TAIZE Fot Wi & S vlaLs)
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Table 4. Enzyme patterns of Enterococcus faecalis MD366

Enzyme E. faecalis MD366

Alkaline phosphatase 2
Esterase(C4) 2
Esterase lipase(C8) 2
Lipase(C14)

Ju—

Leucine arylamidase
Valine arylamidase
Cystinearylamidase
Trypsin

a -Chymotrypsin
Acid phosphatase
Naphtol-AS-BI-phosphohydrolase
a-Galactosidase

/3 -Galactosidase

£ -Glucuronidase
a-Glucosidase

£ -Glucosidase

N-acetyl- 8 -glucosaminidase

S O O O N NN W R =N = =N

a -Mannosidase

a -Fucosidase 0

*: A value ranging from 0 to 2 is assigned to the standard color:
zero represents a negative; 5 represents a reaction of maximum
intensity. Values 1 through 4 represent intermediate reactions
depending on the level of intensity. The approximate activity
may be estimated from the color strength: 1 corresponds to the
liberation of 5 nanomoles, 2 to 10 nanomoles, 3 to 20 nanomoles,
4 to 30 nanomoles, and 5 to 40 nanomoles or more.

B9k w, 0.3% oxgallS H7I8HA] &S W AFFE
2.1x10° CFU/mL, 0.3% oxgallS> 718592 W A<k
£ 1.2x10° CFU/mMLE 97+ A2 w7)1& sigloy, 95

9.5
R
=
EI 8.5
% .
g —e—With oxgall
i§ 7_5l —m— Without oxgall
=

'l|' 1 1 I I I 1

0 1 2 3 4 5 6 7

Incubation time (h)

Fig. 3. Growth of Enterococcus faecalis MD366 in MRS broth
containing 0.05% L-cysteine with/without 0.3% oxgall.
*p<0.05 between ox gall and without oxgall (z-test).
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Fig. 4. Survival of Enterococcus faecalis MD366 after three
hours in HCI solution (pH 2.0, 3.0, 4.0 and 6.4). *°
Means values with different superscript within same
time are significantly different (p<0.05).



154 5227

oh
N
0
B
ol

X M32¢ HM2%=(2014)

Table 5. Inhibition of pathogens by Enterococcus faecalis MD366 in MRS broth

Pathogens® E. faecalis MD366" + Pathogens o
Pathogens Inhibition(%)
CFU/mL pH CFU/mL pH
Escherichia coli 1.0£0.4x10° 6.5 3.0+0.3x10° 5.6 80.4
Salmonella Typhimurium 3.0+0.3x10° 6.5 1.0£0.2x10° 5.7 60.2
Staphyloccous aureus 4.240.5%10° 6.5 1.5+0.3x108 5.6 65.4
* Initial count of E. faecalis MD366: 2.8+0.5x10° CFU/mL
* Determined after 6 h of incubation at 37C
All values are the mean =+ standard deviation of three replicates.
o, A3k 24 ozd

st 91 A9 A, frelEstel BAH IR &
u), Sasiasl A%, kel Aaes £7143 vl
Q8] At zhgat et et g EE Eulol o) 3ate]
Sradrt vepdt Basianh B AN E. faecalis
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