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Abstract

This study aimed to investigate the physiological characteristics and anti-obesity effects of
milk fermented by L. plantarum KI134. The lipase, e-amylase, and e-glucosidase inhibitory
activities of milk fermented by L. plantarum KI134 was 94.57+1.25%, 9.44+2.85%, and
2.74+1.24% (10 fold dilution), respectively. L. plantarum KI134 showed higher sensitivity
to clindamycin and erythromycin in comparison to sixteen different antibiotics. It
demonstrated the highest resistance toward ampicillin and vancomycin. The strain showed
higher pB-galactosidase, leucine arylamidase, valine arylamidase, acid phosphatase, f
-glucosidase, and N-acetyl-8-glucosaminidase activities compared to other enzymes. It also
did not produce carcinogenic enzymes, such as #-glucuronidase. The survival rate of L.
plantarum K134 in 0.3% bile was 96.90%. Moreover, the strain showed a 91.45% survival
rate at a pH of 2.0. L. plantarum KI134 has resistance to Ascherichia coli, Saimonella
Typhimurium, Listeria monocytogenes, and Staphylococcus aureus at the rates of 70.00%,
68.18%, 59.05%, and 40.63%, respectively. L. plantarum KI134 (23.01%) showed higher
adhesion ability than the positive control (16.32%) L. rhamnosus GG. These results
demonstrated that milk fermented by . plantarum KI134 demonstrated an anti-obesity
effect under /n vitro conditions, with confirmed potential as a probiotic.
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HYES 21 4 | 57t A1} ofdlo] RoA 6] 71 $=dl, 9] Syt
] MR ES A 20W7F 25.1%0014 42.8%Z 17.7% S71IACHIL. BTk 418 %
oqA] thare] BRI o= 84, 44, A9 2219 A3 2R —45]1 ZAEH2-4].
WIORS A e, WEF, A2 T 9 e Felol oo e AEe Sk B,
H9E 9 P50 e A& E AREAIA &4 Hlgo] withgt AlAAR] ZAIEA] HRE oy —%
At TAlol F7kstaL QieH7,8l.
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[9]. Lee S11012 850l A 43 Lactobacillus rhamnosus PL60Z o] AFE £0]A|
k7 2GS oo WA 2|8} 27 ?-j Aol A AAANFHTAL 519921, apoptosis ¥ uncoupling
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A2 S0l ZASIITAL BI9iH ol ZEHIo| QEIAC Of3t 110, c12 A7) hEEite] it
71Q18Vekal SVHL}. Lactobacillus gasseri R paracase®y 22 B 7FA Y& Lactobacillus &%
H|gE 9 g} AF ayfof tisf AFEIRl=T, 245 <t X Akl W=w 10% AH4]o]
k20| Lactobacillus gasseri SBT2055% F-olopH AHF 2&]oflA] CCL2 ¥ CCR29} 22
578 FAAY] Wdo] AAsthal, Al F7F E A S2o] WA=l st 11]. Sato
o112 L. gasseri SBT20555 SHERE HQl HA= Hd X Al 3717} @4Js] Zasta, Hel
T} ZYAHEC] TASIH T SlL). & HIet 3} Q= ® UE Lactobacillus gasseri 7531
BNR17: 125 B3 v &= ¥ i off 7 §53kE AldE Bl BFolA A, @A A
22 F%, @4 H99 9 l&d A7 AsHITH13L

ZAFS o]-83t ‘f‘—-_hl/\]‘ﬁol gt I3t A2 = AR B3t L. plantarum DK211<
SERATEC R AxE YRR{AIEIF DATA0IE HFE £ Fol 3o & T Hlnt S
B7RE A3, o] 24 Xﬂ% 24, A 744 9 83 AE el 4% 2yt otk Barsted
tH14]. E3t 20| Sk v|et oA Lacrobacillus plantarum Q1802 & WaA)7l RFTEEQ] g}
H9E 39S RARE 23, IAHAolE ARt 3 Fe AT, 5494, WY, aspartate
aminotransferase(AST), 218+ AJFA|, AYA|IE 7] HA7F Akl oFdTH 15

T AA, Y SAE S L RS OiA] 28 502 -7t Hoksot ERE AAksH
=0} 7ksH] 9 AE7HE st g Qlsf Ysvt 2 fdAlol ARt BAA of#E 1 Qe A
2ol def 71570l F7ke 1FIHA *ZHE e ZaAdo] tiFE Ik

£ A7 vweld] &5 e SHAAE Aol k] ol Lactobacillus plantarum
KI134E Rl 4bz0] et 8317t QleA] % B 1. plantarum K134 ++522] 2|3
E3E& AT

rlr_m@

H‘..L.
O.?l‘,

R
A4

[‘4_,
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217 2|93 FR7F O X9} A= dRARlA B YRS AFiste], BEEAEE HE
(Bromcresol purple)@} A&OF ] E(sodium azide)E 271t ¥E MRS BiA|[16]04] 4= &
S ohg egb o & WS gk ASIGiTE. AR 10 g S5 90 g= 716t 10% S
2 Az 7 FFE 10% SRl 1% HESE T 37ColA 18417 E 24417 ¥l & &

ol RS FRlsto] A3l

to

2, Y88 HX
10% TGS 80T oA 182 At thg Ak 752 1% AZ31a, 37ColA 24417F widst
T AR

3. Lipase %M &4 &4

Lee 5{1719] B8-S W&ot lipase B4 Adls= 795t p-Nitrophenyl laurate(PNL)
£ 1% triton X-100°] Z&4¥ 5 mM sodium acetate®] 0.1% =2 =21 & 7|2 R0 2 A&
31t} Porcine pancreatic lipase= 5 mg/mL9] B2 £F0] &0 16,000 rpmoilA] 587t
QAR T AN G4 gHoF ARSI 1’4— 23} 22 5L E reaction mixtures W]
37CoA 2417 B HESGAIA K Table 1). ¥RS- & 405 nmellA] absorbanced £7d5HH blank:=
enzymes S, controk WRAIZ|A] &2 10% SLRE thAleIATE 242t Al=uict enzyme
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Table 1. Composition of reaction solution
Buffer Volume (gl)
Sample 100

Enzyme(porcine pancreatic lipase) 150
200

250

700

100 mM Tris-HCI buffer (pH 8.2)

Substrate (PNL)
Total volume
blank®] absorbanceE &745t0] A|R9] AMARS HASITT

=2
STE

=
Lipase inhibition activity(%) = {1 - (A / B)} x 100
A2

A A2 absorbance

B : control?] absorbance

4, a-Amylase HHIEN =4

e-Amylase 4 Adts 532 Xiao 511819 HHZ HIAIA £ A o]&silth «
THTE ol8dl sMAIIa, 71ERl 7R

0.5% 23t F Age 25t 25T oA 1087F ¥EEAIZE 0.1N HCl 8o 2 ¥g-g A7
ol &slo] 3087F WAste] 660 nmE FHEE A BI= ¢

3k

o
H

-amylaseE 0.1 ¢/10 mL 5%
sto] Aol W] g E vlwsto] YERAITY.

AlZl ¥ iodine &%
-amylase¥kE Aol e}t AlEE &
e-amylase inhibitory activity(%) = {1 - (A / B)} x 100
A AR9] absorbance, B : control®] absorbance
5. a—Glucosidase M| &M =X
a-Glucosidase A &3 S Si 5{19]9] WHS ol8dlo] SHolglon, §4= W
FE ojd g-glucosidase(Sigma-Aldrich, USA)E, 7142 p-nitrophenyl-e-D-glucopy-
ranoside(Sigma-Aldrich)2 ARR3ICE @-Glucosidase= Z8520] 0.5 U/mL7} == &ajA]

a4 fHoz ARESIY, p-nitrophenyl-e-D-glucopyranoside= 100 mM phosphate
buffer(pH 7.0) 3 mMo] =A =04 714 &Aoo & ARESIGIT). 7t AlRE 50 pLH8E 37fslal
a-glucosidase A4AE 25 pL ¥ 200 mM potassium phosphate buffer(pH 6.5) 25 pLol gt
ke 37ColA 1087t incubationAIIth 11 & 714 84 50 pl F7Islo] 37ColA 1583t
2 AAAZIZ] Yol 0.1 M NaxCOs 375 pL 371t & microplate
£ &745to] 34 A

incubationA]ZIt}, g€k
reader(SpectraMax®i3, Molecular DEVICES, USA)Z 405 nmolA 4%

e At
a-Glucosidase inhibitory activity(%) = {1 - (A / B)} x 100
A 1 A|R9] absorbance, B : control® absorbance

6. 3T3-L1 cellS 08¢t H|TH MIE E35} AUxKls
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1) MIZZHHE
3T3-L1 A2l RS Hemati 5{2012] Wi Mol ARE3I3IT Anti-adipogenic 27
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2 =3517] Y8l 3T3-L1 AlZ(American Type Culture Collection, Manassas, VA, USA)S
5 % CO, 2494 10% fetal bovine serum(FBS; Gibco, USA)2} 1% P/SE 715t DMEMO]A]
HiJE QUL Al £315 A Al fAF RAF LR |k {8l AZE 6-well 24 HiF &9
olEQ] welld 1.25x10° AZZ AZ3SIc};. 29t 0.5 mM 3-isobutyl-1-methylxan-
thine(IBMX, Sigma-Aldrich), 1 uM dexamethasone(Dex, Sigma-Aldrich) & 10% FBS7} &
2% DMEMO] 5 ug/mL 1€ (Sigma-Aldrich)S Z3lok= Z|8F Al E3} vix]E 29 <t A7t
Stk 69 ¥ AlZ 3t HaEth

2) Az &=H| Y X2

L. plantarum K11345 MRS 8R4 37T, 18AIZF Bl &, 4TollA 1587 94 £
(1,500 xg)ote] Fl4=otal, FFEE 33| AlFsto] 2 MRS HiAIE AASHI olojA #F&
52 7Z51 10 mg/ml L2 SFTOIA A FERE the 2537|5 ARSI 50% 59t #+E
o} gt T 3R B9F FAeke IS 39 WHESIHLh HFHOR, [ plantarum K1134(107
CFU/mL) mL% 3T3-L1 A&7} 100 pgl =& A5tk

3) 3T3-L1 X% MIZ2| Oil Red O EM

Az | 589 282 A W A& Eojgos Agslal ¥h3ok= Oil Red O(Sigma-
Aldrich)E ARg5te] 243519th. Ramirez-Zacarias S12119] BH'HS Hyslo] ARSI Ho}
H AlZE PBSE 33] ARt & 10% EF FHste|E=2 1145 & Oil Red O §HO 2 3087t
AFLo] A FAsIITE &N o]4AT W mI Y Oil Red O 3.5 mg2 9311, 2 &AL 60%
Oil Red O stock &} 40% SHTE /oIt G & FRSE 33] At} FMAZ A|A
stgict O the 2 mLo] ojAaZ2wke AXE wello] F7ISHE Oil Red O SO 2 &3},
520 nmolA SBEE SFTFo=HN AxE A5 FrE SAoHith

w9 - A7 KI134 = MRS BAPERR|NA 23] o A HiFst] S4de =21 &

AMEsIATt ZANFO] 5782 Hammes 512219 ¥Hol gJsto] AAJeit). 4= el d5F=
Gram ¥, ZAA, 3714 9 @714 A4, Catalase A7, 15C L 45T X A%, glucose
ZEE 7tA AA, arginine S Z5E ammonia A4S 24951901, dnl7 3T API 50 CHL
kit(API bioMerieux, France)E o835t & @i A3 AASIc) AXAte] DNA sequence
o= universal primer 27F(5'-AGA GTT TGA TCC TGG CTC AG-3")9} 1492R(5'-GGT
TAC CTT GTT ACG ACT T-3')E AR851%.2H, Big Dye cycle sequencing 7|E v3.1(Applied
BioSystems, USA)E A5t PCRe AAISHATE SFIFYL 95€, 582 3 & 95TC, 30%;
55C, 2% 68T, 1& 30%E 303] Aldstlom, 68T, 100 nlRe] st A8 £42 PCR
productE® Montage PCR Cleanup kitMillipore)® purifydt & ABI 3730XL DNA
sequencer(Applied Biosystems, USA)Z A& EA51HL}.

8. M| LY Al

A WA AL MRS HAENRIY L. plantarum K134 455 FE3kaL 37CoA 18417
Hjoret & ZF A7 ZF B HE I3 LAB susceptibility test HiA|(Iso-Sensi test broth
90% + MRS broth 10% + 0.3 g/L L-cysteine)oll 10-10° CFU/mL 4302 H&3}31 37ColA
48A17E st &, §]to g HEsto] ARy of g AXort. A W S 28 SRS

https://www.ejmsb.org
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ARSI o, IJAE 7P W2 55 MIC(minimal inhibitory concentration) 3102 245}
Aot FBAR= Sigma-Aldrich25€ Ftofjsto] ARgsIGit}. A= amikacin, gentamicin,
kanamycin, streptomycin, ampicillin, penicillin-G, oxacillin, bacitracin, polymyxin B,

ol

ciprofloxacin, tetracycline, clindamycin, erythromycin, rifampicin, vancomycin %
chloramphenicol& Algo] AR&5I3ATt

9. SAEY Al

MRS HAERRIoNA 37C, 18417t Bt ¥Rt L. plantarum KI134 F5-5 A=A 92 Sl4e}
o] 10>-10° CFU/mL 9] Al&& AR &, APl ZYM kit(API bioMerieux)Z ©1-83}of 37C0
A SAIZE HiSSE T AARESAIZT BASAS EEMYHEE Hlsto] 0-59] $X= BAISIS
o, 27 0|99 alkaline phosphatase, eterase(C4), esterase lipase(C8), lipase(C14),
leucine arylamidase, valine arylamidase, cystine arylamidase, trypsin, chymotrypsin,
acid phosphatase, naphthol-AS-BI-phosphohydrolase, a-galactosidase, -galactosidase,
B-glucuronidase, e-glucosidase, f-glucosidase, N-acetyl-g-glucosaminidase, ¢-manno-
sidase, B-fucosidase 49 E4& =451t

10. LigEY A

Gilliland®} Walker[23]2] ®ol wiat MRS AAERR|A 37T, 18A1ZF WS L. plantarum
KI134 #55 0.05% cysteine®| 35 MRS AAEiR]of 0.3% oxgall 7|5t vix|e} 22
Al oxgalle F7ISHA] &2 HliA|ofl 22t 1% &5t 37T incubatorollA] 7AIZPIA] @7
HjFslHA AIZFEE BCP plate count agar B[4 Fof 31 - 37TCollA 48417F E7] viefst
of Al5=5t3ict.

1. pH Wi

Clark 512419 Bl w2t 37% HClE S50l 4ol pH 2, 3, 4 €43} 2724 pH 6.4
NS Ax5199T, AZE pH |4 10 mLol| 0.05% cysteine©] $H3E MRS HAH|=|o]A 37T,
24X 7r Wi L. plantarum K1134 45(F 10° CFU/mL)E 1 mLA 42 3 37CofA &7]
HjoFstHA] O, 1, 2, 3AITE 39] <5 BCP plate count agar B3ol|A] Fof 237l & 37T A
48A17F 7] vyt oS Aleatoirt.

12, &8 Ael

Gilliland®} Speck[25]9] ¥Holl wet e ZAol| ARt AXHR] Escherichia coli,
Salmonella Typhimurium, Listeria monocytogenes & Staphylococcus aureuss =215
TUoRHE BHoF viotom  X|A|Q] JANMNRIZA Lscherichia coli, Salmonella Typhimu-
rium, Listeria monocytogenes, Staphyloccous aureuss= nutriunt BAERA T7]H 02
37T, 24A1ZE vigsioint. Sl 9 thatof ARSE HiAl= MRS BAPMIR|EA] Zibdatt A
2 77 FEsto] 37CoA 24417 vidsiSit. MR RA Escherichia coli= EMB agar,
Salmonella Typhimurium< Bismuth sulfite agar, Listeria monocytogenes= Supple-

ment(X123)7} S5 Listeria Isolation Agar, Staphyloccous aureus= Baird parker agars
ARESte] 37CA GAIRE Bl ettt Zaktol o3t A|A#e] A& tE9] A0 = F5i3iH.

https://www.ejmsb.org J Dairy Sci Biotechnol Vol. 38, No. 4 | 211
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Inhibition (%) = (A2 ¥ CFU/mL - 3|k 39 #<= CFU/ml) /
%29 #<4 CFU/mL

Ao AR HT-29 A= A 2323 (Seoul, Korea)s E5t] FI5I31AL, Kim 5120]
9] Bl w2t 10% FBS®} 1% penicillin-streptomycin(P/S; Gibco)o| A7k RPMI HiA|E o]
8310 37C, 5% CO2/95% air’t Ta=l= 2249 27|(incubator)olA BiFsI3iT. HT-29 Al
ILEZ ujFsl] fste] AIZE 12 well plate®] Zt wellol] 10° cells/well& B35} 2o] ghsAs
HIZ1E wAs) = Ad A, 95%71A] A7t HZ W serum free medium @& WASH] cello]
o] ol A= RS Yot #59] F F2le2 Adst] ol 24 At +5 1 mLE
F3h 12,000 rpmoilA 38%F ARSI serum free medium &8l F+ ¥ AlAsIIth A|A
St 452 RPMI BiRXE 3431 O.Dgoonm”t 0.57F HEE 92 & 0.1% peptone SO0
3]A4%F Tk BCP plate count agar®] pouring 3t0] 27] #<-8 27435199tk ODZS Y 74
100 mLE wello] 5= & & 37T, 5% CO°NA 2417t Biget 5 PBSE o83l 84| &2 o+
S5H MIAs) &t Trypsin-EDTA 1 mLE 371519 cell-bacteria® HoW % 0.1% peptone-&H
o2 343t th2 BCP plate count agar®l pouringdlo] #45 43191

14. SHEAM
A= B+ HBEHAHSD)E YR, BAEAL Statistical Package for Social Sciences
(SPSS, SPSS Inc., USA)E AAEI¥LE 8-* = one-way ANOVAZ EA%]2]51911, Duncan’s
multiple range testsE ARR3lo] §914 5% $ZoA AHSIAT
23 2 18
1. Ziad 22| Y Wss dF MY
Z+ A99] A 5053 A= YAl B A 18082 AFT &, Modified MRS
HiZE AREoto] LA et 158709 1947]9] T wehs EEloiyitt. oldf] 10% Ehgol ZHe
455 BT 23k A fH 158F 5 98F°] S5k, YR 78 194F: 5 157%°] 37t

5 LS

)
i)
L
o
)
o0
oN
10
i1

i
olr
¢

2. HIO|QZAHM LS0f| CHSt H|PHAKES ot

10% TLFE 80TCONA 18 Al ok Al At tifog 1% HEsta, 37CoA 24
AZE vk & ARGSITE 10% T vigA9] lipase JAEA, e-amylase JAEAT o
-glucosidase JAEFS S5 23} K1134 w5l o8 e vjefHo] ZFz 94.57+1.25%,
9.441+ 2.85%%} 2.74+1.24%(108) 43t ATRNZA AEA] EAo] £ Uehfiolct
(Table 2). T=3F AHAE 23} A5 S48 23, Rt 100%, K1134 50l 95k s gl
76.40%2A 23.6%2] A&t AUATHFig. 1).

w

LA 730 S8 3 DNA sequence

AP K1134 759] genus®} speciesE 24517] Hoto] A4, ABsiehd] AlgS st A
W K134 755 Gram P& UehiSla, duEo2 #2A] rod FHS] homowtom, Akh
ok Aglo] & ARSI, catalase®t 25432 24902 UERdT 45T 15CA = A%

https://www.ejmsb.org
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Table 2. Anti-obesity effects of milk fermented by KI134 strain

Strain Lipase inhibition (%) a-Amylase inhibition (%)  e-Glucosidase inhibition” (%)
KI134 94.57+1.25 9.4412 85 2.7411.24

1) Measurement after 10-fold dilution.

(A)

120 -
100 A T

[~
(=]
1

b
S

[ Y
[}
1 1

Percentage o control (%)
(=)
(=]

(=]

Control KI134

(B)

Control KI134 100 pg/mL

Fig. 1. The effects of skim milk fermented by L. plantarum KI134 on oil red O stained in 3T3-L1
adipocyte: (A) quantification of oil red O staining, ~ significant difference from control at p<0.001;
(B) photograph of oil red O staining.

512 Qgkod glucose®} arginineQEHE ZHE gas®t YuUols AASHA] ot genus
Lactobacillus®l <3t Table 3). SpeciesE As17] ¥stod API 50 CHL kit(BioMereux)S
ol gslo] 4950 o ¥ra A AAISH A3HTable 4), K1134 w5+ L-Arabinose 5 215°0&

Table 3. Physiological characteristics of of Lactobacillus plantarum Kl134

Strain Lactobacillus plantarum Kl134
Gram reaction +
Cell type rod
Spore forming -
Motility -
Aerobic growth +
Anaerobic growth +

Catalase reaction
Growth at 15C -
Growth at 45T -
Gas forming from glucose -
Ammonia production from arginine -

+, positive; -, negative.

https://www.ejmsb.org J Dairy Sci Biotechnol Vol. 38, No. 4 | 213
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Table 4. Carbohydrate utilization of the Lactobacillus plantarum Ki134 using the APl 50 CHL system

Carbohydrate Reaction Carbohydrate Reaction
Control - Esculin +
Glycerol - Salicin +
Erythritol - Cellobiose +
D-Arabinose - Maltose +
L-Arabinose + Lactose +
Ribose + Melibiose -
D-Xylose - Saccharose +
L-Xylose - Trehalose +
Adonitol - Inulin -
B-Methyl-D-xyloside - Melezitose +
Galactose + D-Raffinose -
D-Glucose + Starch -
D-Fructose + Glycogen -
D-Mannose + Xylitol -
L-Sorbose - B Gentiobiose +
Rhamnose + D-Turanose +
Dulcitol - D-Lyxose -
Inositol - D-Tagatose -
Mannitol + D-Fucose -
Sorbitol + L-Fucose -
a-Methyl-D-mannoside + D-Arabitol -
a-Methyl-D-glucoside - L-Arabitol -
N-Acetyl glucosamine + Gluconate -
Amygdalin + 2-Keto-gluconate -
Arbutin + 5-Keto-gluconate +

+, positive; -, negative.

E‘Ei }\\_].-"%‘ /\gﬂéﬁl‘ﬁ‘:}. 168 I'RNA %Z]’ l?—Ea% universal primer—g- Ol%ﬁ‘j- PCRS—__' —%«%‘8}—0?] /qoaﬂ
B4t BAH A7|1-EE IR o]-8sto] BLAST searchdt 23, L. plantarumd1.D. 99%)
o2 BA4HUL, Lactobacillus plantarum KI134% HE3IAch

4. L. plantarum KI1342] SR LM

Wil A WS 71 DR probiotics #57F FAYA] A7 & AU tRIES E¥6kE O
88 4 ot Iy HEA ISR W fRRkeE T2 olsd 544 84 HgEE EF
PIA] WA 2% QA= &5] A2 probiotics w5+ £of|lA AR, FAIAQI A1E = A
Hetoll digh W AgAE FHdstE= A% Fd EAIE YERATH27].

wEhA] AlFolA o= Sl F 167FA19] A0l tall L. plantarum K1134 457} H/ge]

UEAIE Table 59 Yebict. 1 A3k, ampicillin? vancomycin®] tigt 434 W42 MIC
BE7F 4,096 pg/mL oo ZA 7FY Aol =2 WHA, clindamycin¥t erythromycin©] Tt
MIC sk 22 0.0625 pg/mLet 0.125 pg/mL2A 7P Aol w2 Zlo= Uedt:
EFSA28] 710 w2W 7. plantarum®| 735, ampicillin 2 pg/mL, gentamicin 16 pg/mL,
kanamycin 64 pg/mL, erythromycin 1 xg/ml, clindamycin 2 xg/ml, tetracycline 32 pg/
ml, chloramphenicol 8 pg/ml7t /3 ofF et 7|oletal A wet L. plantarum
KI134 #F%= ampicillin®} tetracycline©] UjAlo] Q& Aog Yehdtt,

ool

=

https://www.ejmsb.org
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Table 5. Antibiotics susceptibility of Lactobacillus plantarum K134

Anti-microbial agents Minimal inhibitory concentrations (zg/mL)
Amikacin 8
Gentamycin 2
Kanamycin 32
Stretomycin 32
Ampicillin >4,096
Penicillin-G 1
Oxacillin 4
Bacitracin 128
Polymyxin B 256
Ciprofloxacin 64
Tetracycline 64
Clindamycin 0.0625
Erythromycin 0.125
Rifampicin 4
Vancomycin >4,096
Chloramphenicol 4

5. L. plantarum KI1342] §AEHY

L. plantarum K11349] 8484 Z3= Table 6014 B Hle} Zt}, p-Galactosidases 5&
et} f32 waficte] fd= A ATE AE 7L o] RBEWS siad] =20l 2
Zlo]2kal HoJX W, Leucine arylamidase, Valine arylamidase, Acid phosphatase, 8-gluco-
sidase®} N-acetyl-8-glucosaminidase GA| G480l 55 Yehqich vhd, @tail g

Table 6. Enzyme patterns of Lactobacillus plantarum Kli134

Enzyme L. plantarum K134

Alkaline phosphatase 2
Esterase (C4)

Esterase Lipase (C8)

Lipase (C14)

Leucine arylamidase

Valine arylamidase
Cystinearylamidase

Trypsin

a-Chymotrypsin

Acid phosphatase
Naphtol-AS-BI-phosphohydrolase
a-Galactosidase
B-Galactosidase
B-Glucuronidase

a-Glucosidase

B-Glucosidase
N-Acetyl-3-glucosaminidase
a-Mannosidase

a-Fucosidase

O o OO ~AO OO P OTOO PN~ OLOL AN -

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 5nanomoles, 2 to 10 nanomoles, 3 to 20 nanomoles, 4 to 30 nanomoles, and
5 to 40 nanomoles or more.
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-glucuronidases B4/l 002 Ueh} FdAo] 3= ALoE YUET) Colombo 52912
A 2 Y57 oA 5008 #FE oI, ofF 1559 ANFS Edoidi=dl, Be
T#559°] leucine arylamidase, acid phosphatase®} naphthol-AS-BI-phosphohydrolase®]|
FgE AT, FEC] 0] lipase, trypsin 2 #-glucuronidase 8432 itk st Az}

A1

6. L. plantarum KI1349| LHEEM

HE a2 A%olA BESY & ZRH|QEARA & of sh= E4 F osho|tH30].
oA EH|ElE G952 A -3 AARS FEO0 R Sh= ARk ntyfsto] stegE]ole] &S
HaA717] 20l probiotics29] 7|5= 5171 oAl E5ell thet WS AUl glojof gkt
(31,32]. E3F Zolx= 0.3% 5=2] TEAtolA AHEsorA|eE Q179 9] A7IolA = FET &= Qlrt
3 B30 QIeH33). L. plantarum KI134 2] @5 W3 Z23= Fig. 2004 Hi= vie} o] 7A17F
SOt ol 5 AASE Bl s HES wl, 0.3% oxgall F7185HA] U wlo] = 8.89 log
CFU/mL, 0.3% oxgallZ H7Ft%E W] A= 8.62 log CFU/mLEA] BEE2 96.90%=
UrEpsTt

7. L. plantarum KI11342| pH L{A

<2 probiotics7} E7] YsiA= 2T olF SOl BEsHoF st A2 F& HATH chlo-
rhydric acid® Fd%0] 35 A| pH 1.50]A9F 2412 HF6t%e 4% £19] pHe pH 3-57H4
S7RITH34,351.

Aol diRt L. plantarum K11342] Wd A= Fig. 3014 Hi= e} 2t ti27< pH 6.4°14
o w9} Bt A%, L plantarum KI134 w5 pH 33} pH 40f|4] 3AIZF B3}A] 8.29 log
CFU/mLe} 8.26 log CFU/mLEA HMEE Z47h 9iich pH 20141% 141%F 42HA] 8.15 log
CFU/mLEA BEE0] 98.7%C1302L, 2417 R 3AITE B3HA] 53] 8.13 log CFU/mLEA] 98.5%
o] BEES Ho| A Hart Il

——without oxgall £k

—e—with oxgall

Bacterial log. number

tn
e F
-1

0 1 2 3 4

Incubation time (hour)
Fig. 2. Growth of Lactobacillus plantarum KI134 in MRS broth containing 0.05% L-cysteine

with/without 0.3% oxgall. All values are within the mean+SD of the three replicates; = p<0.05, ~
p<0.01, * p<0.001 between with ox gall and without oxgall (t-test).
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Fig. 3. Survival of Lactobacillus plantarum Kl134 after three hours in HCI solution (pH 2.0, 3.0,
4.0, and 6.4). All values are within the mean+SD of the three replicates; ~ p<0.05, ~ p<0.01, ™
p<0.001 compared with initial time (f-test).

Hamon 53619 A80\A [. plantarum @5 105 HZF HBES(pH 6.5)2F pH 2.00114
2087 &S 23l 95.6%98.9%2] ABEES HQl ZAuel v|ws| B2 W, L. plantarum
Kl134 #5= WAM] AdolA =3t 23 H3lth

8. L. plantarum KI1342] gkxed

L. plantarum KI1347} A55+t] tisf ol B JABI=AIE S46H7] Sloh SRS AAl
St A3k= Table 73 2t} L. plantarum K1134+% Escherichia coli, Salmonella Typhimu-
rium, Zisteria monocytogenes, Staphyloccous aureusl tel 22+ 70.00%, 68.18%, 59.05%,
40.63%2 A Escherichia coli*}Salmonella Typhimurium®l] el JA a7t =2 Z o= Uet
woh Bl & pHE| #3tE HoE o, tiR21 4SS+ pH 5.58-6.090]H, S A2 pH
4.75-4.83 02 A pH7} 2F ZASIGIAINE pHO| A7} A5-5wt9] Aol & I HIX|A] &
ZAoE HRlt}, 459 el T2 F9| et sitjete Mol et 7] v AEE Helt
[37,38]. Daeschell39]7} Havinaar 5140l pH 75}, AFe} 2hd 2919 244, fofiatate] 344
FLGE 2|, TS| A4, ZAbto] ABAilkok= 7|41t Hhe|e] QA19] Atakgart 718t
DHEE o) o8l ZANte] etaiprt vtk Busieich 2 AFolA L. plantarum
KI1349 93t Fscherichia coli®} Salmonella Typhimurium, Listeria monocytogenes,

Table 7. Inhibition of pathogens by Lactobacillus plantarum KI134 in MRS broth

Growth Inhibition
Pathogens Pathogens” KI134+pathogens” y
CFU/mL pH CFU/mL pH (%)
Escherichia coli 1.00£0.27x10° 5.96 3.00+0.35%10° 475 70.00
Salmonella Typhimurium 1.10+0.14x10" 6.09 3.50+0.70x10° 4,76 68.18
Listeria monocytogenes 7.00+2.80x10* 6.07 2.90+0.20x10* 4.83 59.05
Staphyloccous aureus 3.20+0.26x10° 5.58 1.90+0.36x10° 4.82 40.63

All values are within the meantSD of the three replicates.
Initial count of Lactobacillus plantarum KI134: 6.90+0.28x10° CFU/mL.
" Determined after 6 h of incubation at 37TC.
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Staphyloccous aureus® 35 AAIE ol2fgt A 3459 2gof 7|sk= Ao AlRHr].

9. L. plantarum KI1342] &L 22k

&30 A AuA . B3 T2ulo| 0 e Aol £ 7|& F offoltt. TEHo|QEA
O] Huf B2AZE QR P AR 4320] #Foll FFRS 71 4 Uk webA A IO FE)
& ZRHO|QE #50] AT AAsh= A og AlRETH4LL Fig. 4014 Ei= Hieh o] L
plantarum K134+ 23.01%7F HT-29 cellol] B4 ubd, b4 ti222 ARE L. rhamnosus
GG ¥ 16.32%7F F&=3]ch. Apostolou 514210 W= AR ERiolx £214 1059 L
rhamnosus $235°] 0.64%-21.26%=1 3t Axe} vlws] & uf 7. plantarum K1134 4=
A E FHO| F2lso] 43t Z0E UEith

o
=

kO

2 A4 ZF A9 X9} B dREiE 2eE 2] ot $EEe] BYt JAI5E
B7kstal, o] o] Aeld EAJE q1gsle] JdA =9 o]&rksAdE HESIAL AAISISIH:
ol& ?I5 Modified MRS ®HHiAE ARESo] e ek FA5l= +E teE 712 10%
S50l Bt a-E0] thaf lipase inhibitory activity, e-amylase inhibitory activity2} @
-glucosidase inhibitory activityg H7Ft 23, K1134 d57F 25 ALE] T} K134 o=l
oJgt 59 lipase AL 94.57+1.25%, a-amylaseAZA 9.44+2.85%, a-glucosi-
dase ARG 2.74+1.24%(1081 3)AgE ZApx|o] vertew, 58243} Lacrobacillus
plantarum®=E WHEQT, Lactobacillus plantarum KI134% B33t L. plantarum
KI134= S84k} AMJ9] pHollA B 955 &S Uehlioly, 4842 B-galactosidase,
leucine arylamidase, valine arylamidase, acid phosphatase, f-glucosidase®} N-acetyl-4
-glucosaminidase®] 3 & 84 43S YeRliqlch A WA A 21 ampicillin®
vancomycin® WAo| = ¥Hd, clindamycin®} erythromycin®l Z448S UePH O™, Fsche-
richia coli, Salmonella Typhimurium, Listeria monocytogenes®} Staphyloccous aureus°l
sl Zk2k 70.00%, 68.18%, 59.05%2F 40.63%2] A S AU = A= Ueldtt. Z+
2L 291 . rhamnosus GGRT} 42313t}

(] (]
= Lh
1 1

Cell adhesion activity (%)
[
th

th
1

LGG KI134

Fig. 4. Adhesion ability of Lactobacillus plantarum KI134 to HT-29 cell. Al values are within the
mean+SD of the three replicates. = p<0.05 compared with control strain (t-test).
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