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Abstract

This study aimed to investigate the physiological characteristics and anti-diabetic effects
of Lactobacillus plantarum KI69. The e-amylase and e-glucosidase inhibitory activity of L.
plantarum KI69 was 91.1742.23% and 98.71+4.23%, respectively. The propionic, acetic,
and butyric acid contents of the MRS broth inoculated with . plantarum K169 were
8.78+1.12 ppm, 1.34+0.07% (w/v), and 0.876%0.003 g/kg, respectively. L. plantarum K169
showed higher sensitivity to penicillin-G, oxacillin, and chloramphenicol among 16 different
antibiotics and showed the highest resistance to ampicillin and vancomycin. The strain
showed higher f-galactosidase, f-glucosidase, and N-acetyl-g-glucosaminidase activities
than other enzymes. Additionally, it did not produce carcinogenic enzymes, such as
B-glucuronidase. The survival rate of L. plantarum KI69 in 0.3% bile was 96.42%.
Moreover, the strain showed a 91.45% survival rate at pH 2.0. It was resistant to Escherichia
coli, Salmonella Typhimurium, Listeria monocytogenes, and Staphylococcus aureus with the
rates of 15.44%, 50.79%, 58.62%, and 37.85%, respectively. . plantarum (25.85%) showed
higher adhesion ability than the positive control L. rhamnosus GG (20.87%). These results
demonstrate that L. plantarum K169 has a probiotic potential with anti-diabetic effects.
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activity, e-glucosidase inhibitory activity

ME

Aed 2 HEAZAA Zulslo] okt A tAE 285le SeEoeA HAAE
@ = 3 AAE $E ASsIe] EREH g FUshal B AFSks 9
B2 BF Zego] AIE Y=o ofF Adt of2] 22jofxe] E=g tiat A3t 5l 7oA 9]
e A 71 5o s 5 EeFo] it AE] ‘4“5]"4'1\: Aol JdRloM = 8%
A= F=7F 120 mg/dL oV Asdhe 497 EEA et 2Y oA ojlnt EX
¥ 8% 1x9 5EE fAHIL

a-2FIAoHA = 2789] B4 A brush-border membrane)cﬂ EAks 491 4R, of

S5 R W) 431 S5 S R 7R A o 53
oSO A0 S B A1 23 o 415 oIl S A7
IR F435 AS5S s, ebA a-glucosidase®} a'—amylase-q A= E45kE Alo]

FATd %7]‘— A oo A2% Gty SRR} HA AFY] Al It o] Fa5tH2].
3L butyrate, acetate®t propionates THAALC 2 Aol d{E2HE Aol o Tas=
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o] oZ] thrto] 583t HES 3] FEAFNA propionate= 7HolA AHAEA U A
AJAgo] FFFES HIA|H, acetates YEA 02 ZHAHE I 7|1H 2 Z-89trH4]. oA T
AHARS 2 pH, MIE 54 9 23} 532 3 28 9 o|Qlof| A AT MR JYARE
2835ie}s). 71402, TR A2 A pHE AMISHA711L, o]2fdh AMd=R70A] A§So]

Asfels Folite] Btrs daAlr o $3f= fa, 771 F SR, YEYot F+

T o
ot
i)\
2]
1o

AP T oY SR 934 9T BEL
S o] AL St

R o
SR O, AERAE, B SIHE PRIt B3] B &4d
& -
=

=< ALofA| vl FojAte] EHS ofAsk= o3 g &t
iz AFE AR A, RS FoAFERE o)Al 9k oA o] thAtA Ffol WAL,
TS e’ v/g0] fosH Fdsitt. Eeh & ndE thkgdo] RofstA $7HS & of
Yz}, 29 U Roseburiat 2% W Fubacterium halii & 22 butyrate At AlT-9] 71 &0
DA S7HEICE iEA R A2% ity SR A npESolA ARt At tiE] Roseburia®t
Faecalibacterium prauznitziig 2=2)= butyrate JAkdo] AT FAHTY. ol wha} Tha)
A AR o] 583 AT sk A0 Hirxl ItH8, 9]

Probiotics= 652 27300 Hi$- F2lt B35 = AoRle Rt IER, /o3t adts
T3] eiMe ofe 841 £ Aok gtk Probiotic AHY] W& pHE H54tel
st WS Aok skar, Fg4do] &HH generally recognized as safe(GRAS) H]AEo]ojok
etk X3, SF5EY A ;o Fato] rhsdlof st HHtol thek el AL, 7 ¢
A & A BEEEE AT 5= qlojok grH10-121.

B AR A28 B - AE Lacrobacillus plantarum KI697} 7154 Al&o g 835k 4
UEA] LotH7] el L. plantarum KI699] ¥ B3} A4l EA4S RARIAT

1. A 2e

217y A3t F57F e A 405E A, BE3EE HE(bromeresol purple)at AFCH
°]=(sodium azide)E F7Iet ¥y MRS HiA|[13]0]] 0.1 mLA BHETHOE HE3E F 37ColA
4817t vieFslal, ek W3 MRS HiR[oA] <o BEfRt O Legb o2 Wt ek AP Rk
o8 Adsitt. Al = HE MRS Hixlo] =gt 7, 57] sigste] =it <
4 28 & Lactobacilli MRS broth(Difco, USA)°IA 37C, 18A17F ¥iJSE TR tryptic soy
agar(Difco, USA) slantol] 37CollA 1817t wjeFste] B9t

2. a-Amylase HHIEY =4

a-Amylase B Adlts S Xiao et al.[14]9] THE HPAA & Ado] o[85190th e-Amylase
£ 0.1 g/10 mL B2 FRFRSFE ol8sf IAA711, 714Q1 7184 HE-S FRFE 0.5%2 Az
3 Aot Efste] 25TA 1082t ¥ESAIF. 0.1N HCl 840 = ¥hg-S HAAZI &,
iodine §4& o}-g3lo] 3087t BAlEI] 660 nmZ FF=E S5tk B e-amylase? S

AelotE et A=E st At Wl FBEE Hlarste] YEiolt:.

a-Amylase inhibitory activity (%) = {1 - (A / B} x 100
A, A& absorbance; B, control® absorbance
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3. a—Glucosidase AMEY =H

a-Glucosidase @A 9A 53 4L p-NPG(p-nitrophenyl e-glucopyranoside)& 7122 A
B3k= Si et al.[1519] WS o183tk A= 50 pLE 0.75 unit/mL e-glucosidase T4
50 L, 200 mM potassium phosphate buffer(pH 6.5) 50 L2} &3ksto] 37Cof|A 1087t
preincubationdt 3 0.1 M phosphate buffer(pH 7.0)° %<1 3 mM p-NPG 100 xLE 75}
37CoIA 1087 ¥ESAIFTE 0.1 M NayCOs 750 pLZ §HG-E BAAZIL, 405 nmolA FB=s
7otk

@-Glucosidase inhibitory activity (%) = {1 - (A / B)} x 100
A, ANZE9] absorbance; B, control® absorbance

4, TR =

KI69 45 MRS broth®} 3% WA thdF(maltodextrin)7F 71 MRS brothell 1% J&3}t
o] 37C, 18A17F vi%F & AJEoS Helsto] T RRHAIRI propionic acid, acetic acid & butyric
acid?] S S

1) Acetic acid & =X
Acetic acide 9F 5 mLY] AlgHS AFAA Hojx] 43l SHFE AR N Mo HulsiA] BY
w712 sjAet the 1% shexgEQl 89 2 gk 7 &, gl £-840] 3027t A1&4E hi7tA]
0.1 N SABER R0 = Aol the Ao wat F4S o3
Z4K%, w/v) = V1 x f x 0.006 x 100 / V2

V1, Aol 28" 0.1 N SASPES 899] HmL)

f 0.1 N $ABIUYES 899 97} (1.000); V2, ZA0] AR&E A|EH] 9KmL)

2) Propionic acid &2 =4

AR 4 go ACNE 40 mL7t H == 715t & sonicatorg o]-&st] 308 B9t FE0I9H. &
e &HS 1,770 g 107 5% €4l EEst] AedS EEeiltt 2 S 0.22 #uM
membrane filter2 oj1}slo] AAs27|5 0]85l9 5= F gas chromatograph/mass spec-
trometer(GC-MS) 42 AABIALE. GC-MS &4 AL Table 13 Ztt.

3) Butyric acid &
Al&9] butyric acidE F&517] 98l chloroform-methanol &< 0]-&51th. Chloroform-
methanol& 0835l &3t A|Z85 evaporators ©]8510] 5A171 & AEME HE o A2
FEASH Al A e o AHIE REAlRE thaeat 2 B AAJslt), FH A
20 mg& #51°] 0.5N NaOH/Methanol 2 mLE ¥o] up/fE @l heating block(100C)ollA]
oF 5EZF 7IRESAI AT W2 5 14% BFs/Methanol 2 mLE& 931 587 ¥RSAI7] The o] A28
2 mLE ¥l Xgolglt). ¥hgo] B A&7t & FEO ZAA4 2 mLE ¥t vpike 9
527t 7P 50 T olASEHSS B0t FMHERS ol&sto] EAIRTE g4 A4t
Hg o AHE AJFHE Hho} gas chromatograph(HP-6890GC FID, Agilent Technologies, Santa
Clara, CA, USA) FUsto] EA45199t. Gas chromatograph £4 272 Table 29} Zt}.

ol

0
I
o
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Table 1. Specification and operating condition of GC for propionic acid analysis

Device Parameter Condition
Column HP-FFAP (0.32 mm id. x 30 m, 0.25 uM)
Oven temperature program 60T (4 min) — 115T (28'C/min) — 240TC (20T /min,
5 min)
GC Inlet temperature 200C
Injector temperature 200
Injection volume 1 L
Split ratio Splitless
Carrier Helium, 1.0 mL/min
lonization mode Electron ionization (El)
MS Electron impact mode 70 eV
Selected ion (m/z) 74", 57, 45
MS ion source temperature 200C

" Quantitation ion.
GC, gas chromatography; MS, mass spectrometry.

Table 2. Specification and operating condition of GC for butyric acid analysis

Instrument GC-FID
Column SP-2560 (Supelco, 100 m x 0.2 mm ID, 0.2 gzm film)
Detector Flame ionization detector
Oven temperature 100 (2 min) - 4C/min - 230C (20 min)
Injection temperature 230T
Detector temperature 250
Carrier gas He
Column flow 1.5 mL/min
Injection volumn 1.0 uL
Split ratio 50:1

GC, gas chromatography; FID, Flame ionization detector.

Mutr 30| Eg

—=2 =T
2] - A7 KI69 5= MRS HAR[olA 23] o Al ulekste] E/dS =21 & AFo| AR&st
. 57‘2‘_‘_-4 5792 Hammes et al.[16]2] BPHo] Qfsto] AAJeeInh o £2j5 #5= Gram
, EAAA, 5714 9 @714 AAL Catalase A34, 15C 2 45C°ﬂ/‘14 A3 glucoseZHE]
7}/\ A4, arginine© 22X E ammonia A4S 4519 0H, dAn7 3T} APL 50 CHL kit(API
bioMerieux, France)E o83t & wra A3S AABINCE 241 DNA sequence E40=
universal primer 27F(5'-AGA GTT TGA TCC TGG CTC AG-3")9} 1492R(5'-GGT TAC CTT
GTT ACG ACT T-3")E AR&519.0H, solgent EF-Tag& ARES10] PCRE AASIGIL)E SEIH2
95T, 158-& o & 95T, 20%; 50T, 40%; 72T, 18 30%E 303] Algsl3lom, 72C, 5802
opEEfelginh. A9 £4L PCR productE solgent PCR purification kit(SolGent, Korea)Z
purifydt & ABI 3730XL DNA sequencer(Applied Biosystems, USA)Z A5 EA513Att.

R;Rr{m.‘-"'

6. UM LY Al
FIA WA AIFL MRS HAENRI O L. plantarum KI69 455 FAEsIar 37T A 18A17F vl
5t 3 0.1% peptone &Mo]| A= 2 34519t 2 A7 2F 82 234 tryptic soy
BRIl 10>-10° CFU/mL $20& HZE3I 37TollA 48417 vl & goto g ydkslo]
A o15S 2SRl A WA 22 20 S g sieion, oiAE b e

o,
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£ MIC(Minimal inhibitory concentration) &2 ZX5IHtt. FAYA= Sigma(USA)ZHFE +
ujsto] ARSI, FAYAR= Amikacin, Gentamicin, Kanamycin, Streptomycin, Ampicillin,
Penicillin-G, Oxacillin, Bacitracin, Polymyxin B, Ciprofloxacin, Tetracycline, Clindamycin,
Erythromycin, Rifampicin, Vancomycin ¥ Chloramphenicol& A|&o] ARSI

7. A8 A™

MRS HAERR|OA 37C, 18AIZE BF ¥R L. plantarum K69 #5-5 A4 A4E 3l4sto]
10>-10° CFU/mL 429 A8E ZAIZE &, APl ZYM kit(API bioMerieux, Lyon, France)&
ol-gsto] 37TAA SAIRE HjgRt Ty BANES AT A EEWIRE H|sto] 0-59]
FAZE FABIFHOH, 2 099 alkaline phosphatase, eterase(C4), esterase lipase(C8),
lipase(C14), leucine arylamidase, valine arylamidase, cystine arylamidase, trypsin, chy-
motrypsin, acid phosphatase, naphthol-AS-BI-phosphohydrolase, a-galactosidase, 8
-galactosidase, f-glucuronidase, @-glucosidase, 8-glucosidase, N-acetyl-8-glucosaminidase,
@-mannosidase, S-fucosidase 249 &4 =4It

8. LIEEY A

Gilliland & Walker[17]9] ¥*He]l w2t MRS HAMERR|NA 37C, 18A1ZF ¥iF= L. plantarum
K69 @& 0.05% cysteine®] 378 MRS BAERZ]A 0.3% oxgallS H7Ft viA|Q} thz12A
oxgall H7IsHA] k2 vljA|o)] 22t 1% &5ttt 37CY incubatorolX 7ARIZHA] @7 [eligFst
HA AIZPEE BCP plate count agar FHOA] Fo] &3l F 37Col|A] 48417 F7]Hlgste] Al
Skt

9. pH LiM

Clark et al.[18]9] ®WHel w2t 37% HClE 5572l 4ol pH 2, 3, 4 843} 2424 pH
6.4 8HE A9, A pH €4 10 mLol| 0.05% cysteine®] T MRS HAE{Z]fIA]
37C, 24~ ¥i¥E L. plantarum K6 F54%F 10° CFU/mD)E 1 mLA 42 5 37ColA @7]
HioFsFHA 0, 1, 2, 3A1ZE 9] AJ<4=E BCP plate count agar HHO[A| Fof 23] T 37T oA
48A17F @7] iRt th Aottt

10. Sy A2

Gillland & Speck[19]9] ¥Hol wet e Aol ARERY AAARl Escherichia coli,
Salmonella Typhimurium, Listeria monocytogenes @ Staphylococcus aureus+ SHrA1%
AP onRE BoFukrom |X|e] FAMHR|ZA Escherichia coli, Salmonella Typhimurium,
Listeria monocytogenes, Staphyloccous aureuse= nutriunt HAEIROIA 571402 37T,
24A17F vieFelit. SRbeer W tiRtol] AREE HiR= MRS HAMIA=A RAkdtat AAHE 212t
HE3lo] 37TolA 24A17E BBt MBERIZ A Escherichia coli+ BEMB agar, Salmonella
Typhimurium< Bismuth sulfite agar, Listeria monocytogenes+ Supplement (X123)7} &+

-4 Listeria Isolation Agar, Staphyloccous aureuss Baird parker agars Ar&s}o] 37T
A OAIZE BigstoITh. Babtol] oJgt AAHHe] A& thad] 4loF Aot

Inhibition (%) = (RE22] w5 CFU/ml — &7k F9] F<= CFU/ml) / th229] w4
CFU/mL
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1. E 22y

Addol] AREZ HT-29 Al SHA 2328 (seoul, Korea)e &1 TY¥5HALL, Kim et al.[20]
o] wro] wieh 10% fetal bovine serum(FBS; Gibco, USA)¥} 1% penicillin-streptomycin(P/S;
Gibco, USA)o] 7Fd RPMI HiAIE 0]8510] 37T, 5% CO,/95% air’t 3a5=l= 249 T2
(incubator)o|A BiFsIELE. HT-29 MZEE wigst] ko] AIZE 12 well plate?] Z}F wello]
10° cells/well2 B5=511, 2Q0] 3H4 viAS wAsf Feu], A A 95%7H4] AlZ7} L o
serum free medium & WASI] cello] ol A= Zg Hol5gleh. #529] ] F&ks2 A
Ast7] flef 23 ARt #5 1 mLE F3f 16,000 gollA 387t AHEFSHL serum free
medium o83l F ¥ AlFsttt. ARt 75 RPMI HiAIE 314151 O.Dgoonm®] 0.57F LE.
TE 9E F 0.1% peptone X0 =2 3|43} T3 BCP plate count agar®|l pouring 5to] 27|
d5E S5t 0D % A 100 mLE wellol]l £558F & 37T, 5% CO°NA 2A17F 8%k
3t 5 PBSE ol8d A ¥ & 5¥ AlFsiETh Trypsin-EDTA 1 mLE 7kt cell-
bacteriaE HoJWl & 0.1% peptone X0 F 3]435t th-3 BCP plate count agar®] pourings}
of #E A5t

12. SAEM

A= Y+ BFHASD)E YR, FAREAS Statistical Package for Social Sciences
(SPSS, SPSS Inc., USAE AAEIHEE §-9l31= one-way ANOVAR EAAE] 31991, Duncan’s
multiple range tests& ARESI] RO 5% FEollA AASIA

0

[e)

1
7+ A199] 77| 40 25 T, Modified MRS HIRAIS AR85Io] wahl Ak FAs= 16770
o]

e N
ACH
i
w
2
“ﬂ]g

= HCE e-amylase JAZ/dT} a-glucosidase A= 5783 A}, KI69
F5E7F Z¥2F 91.1742.23%2F 98.71 £4.23% 24 =2 A EAS YEMYITKTable 3). ESH
HA AR 2+ propionic acid 8.78+1.12 ppm, acetic acid 1.34%0.07%(w/v), butyric
acid 0.876+0.003 g/kg& YERIACH, dextring 713t MRS iAol A= propionic acid
14.62+0.85 ppm, acetic acid 1.31+0.14%(w/v), butyric acid 0.863+0.051 g/kgO & e}t
YohFig. 1).

3. Mt 739 3 L DNA sequence

A K169+ genus®t speciesE A7sl7] flsto] A2ja], Aokeha Al sigict. Al
KIG9TFE Gram FAS Ve T, @rjAdo2 & A] rod FE}] homowtolH, Ak4s S-Fol
gglo] & AR, catalase®t 25492 2/J0F YERT 45T 15T A= AR ¢

Table 3. Selected lactic acid bacteria having anti-diabetes

Strain a-Amylase inhibition (%) a-Glucosidase inhibition (%)
KI69 91.17+2.23 98.71+4.23

www.ksdst.org
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OMRS
16 |
E MRS+maltodextrin
14 |
12
10 |
S
6 |
4 }
2
o L o .
Butyric acid Propionic acid Acetic acid
(mg/kg) (ppm) (%, W/¥)

Fig. 1. Production of short chain fatty acid of Lactobacillus plantarum KI69 in MRS broth and MRS
broth with 3% maltodextrin.

gkor olucose?t arginine @ ZHE 27} gas@} AU oLE AAISIA] ot genus Lactobacillus
o] &3 tHTable 4). SpeciesE A517] I512] API 50 CHL kit(BioMereux, France)E ©o|-&5
o] 49%9] F IF AFE AASE A3HTable 5), KIG9w<+= L-arabinose & 23% 025 E Ab
A5kt 1 A3 ATB identification system®l| ¥2I8t A3k, Lacrobacillus plantarundID
97.9%) 2% FE=|lom, 16S rRNA 44} 52 universal primerE ©]-8%t PCRE F-Es}o]
A 24519t B4E 7ML TIY= o|85te] BLAST searchdt 23, L. plantarund1.D.
99%) 02 FAHUY, L plantarum KIOZ g8tk

4. [. plantarum KI692| &MH| LM

A& FH0& HHE AL AEe] EAfck= FYEZol Al probiotics w57t AFEE 75
ol A Hellx2] 715/d0] RolA|A E=H], ol=igt SHollA A gt WS w5835t
847 QHT = AAoltH21]. WA AlSolA ol8EIL e F 1671419 FA8Aol sk
L. plantarum K169 @7} W/de] I=A5 Table 60 YebfJct. 1 A3}, vancomycin®] thgt
DA WS MIC 527t 4,096 pg/mL oPdo2A 7H Wido] =2 ¥, penicillin-G2F

Table 4. Physiological characteristics of Lactobacillus plantarum KI69

Strain Lactobacillus plantarum K169
Gram reaction +
Cell type rod
Spore forming -
Motility -
Aerobic growth +

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

J Milk Sci Biotechnol Vol. 37, No. 4 | 229
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Table 5. Carbohydrate utilization of the Lactobacillus plantarum KI69 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.
Table 6. Antibiotics susceptibility of Lactobacillus plantarum KI69
Anti-microbial agents Minimal inhibitory concentrations (zg/mL)
Amikacin 16
Gentamycin 64
Kanamycin 64
Stretomycin 32
Ampicillin >2,028
Penicillin-G 0.125
Oxacillin 4
Bacitracin 128
Polymyxin B >512
Ciprofloxacin >512
Tetracycline 64
Clindamycin 8
Erythromycin 2
Rifampicin 0.125
Vancomycin >4,096
Chloramphenicol 4
rifampicin®] tet MIC == 0.125 pg/mLEA 7P Z54o] &2 A 02 YeRt), Mathur

& Singhl221°] w2l 7o) A S Fmich cheshA Uehitkn Busieict

230 | J Milk Sci Biotechnol Vol. 37, No. 4 WWW
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5. L. plantarum KI692| SAEM

G484 T3 probiotics® ©]-&5}7] Aof| A& Eojof sh= 2 84 5 SlHo|t}. Probiotics®
Al B-glucuronidaseE AY/35HA] Yotk sl=t, o|= Benzopyrene< U E4= AZA7]
L kg 4o]7] wiZo|th23]. ¥, B-galactosidase®} 2 A= 3 Bifslo] 4GS 43}
AAFE Q&S 7IA T UeH24]. L. plantarum K1699] 8434 ZAil= Table 794 E& Hiet
2t} B-Galactosidaser 5& UEhfo] FEEUS diao] Z=go] 2 AHolglr HoAH,
-glucosidase®} N-acetyl-8-glucosaminidase A A44Jo] 55 UERQILE vhd, dtash
Q1 B-glucuronidases &40l 002 YehY, QPdAo] Qe ACE YERdth

¢

6. L. plantarum KI692| LHESA

5 WA avgola] Aold7] Yl & Aok she £ F sholth B354k Alo|z|ofjA] 2]
S B2 Age] AR mysie] AL AAs] thEo] probiotics29] 7158 3171 YA
G50 gigt WS AU Qlojok 3eH19, 25]. E3E &0l 0.3% o] TEALA AEsfok
ok QI7H] 9 Aol M ABES 4= Qo B QJTH20]. L. plantarum KI69#2] B WA
A3K= Fig. 20141 B Hiel o] 7A17E B2t ik & s Hlwel] BokS w), 0.3% oxgallE
H7VeHA] QoS wo] A4t 9.01 log CFU/mL, 0.3% oxgallS H716191S Wo] A4 8.68
log CFU/mLE2A] &8 96.42%= UETH

>

7. L. plantarum K1692] pH L{A
£2 probiotics7} H7] sfiA= Hojx pH 3HTH 2 pHoJlA A&Esto] 9 AS Bafolal,

Table 7. Enzyme patterns of Lactobacillus plantarum KI69

Enzyme L. plantarum KI69
Alkaline phosphatase 0
Esterase (C4)
Esterase Lipase (C8)
Lipase (C14)
Leucine arylamidase
Valine arylamidase
Cystine arylamidase
Trypsin
a-Chymotrypsin
Acid phosphatase
Naphtol-AS-Bl-phosphohydrolase
a-Galactosidase
B-Galactosidase
B-Glucuronidase
a-Glucosidase
B-Glucosidase
N-Acetyl- 3-glucosaminidase
a-Mannosidase
a-Fucosidase
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.
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Fig. 2. Growth of Lactobacillus plantarum KI69 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 and
** p<0.01 between with ox gall and without oxgall (t-test).

24 Y= Egotoiogt shcH27, 28], YlH9] pHE pH 0.901X]9k, 2418 AF oS 4% A9
pHE pH 37kA] &2717] wi&o|tH29]. Atoll tist L. plantarum K169 W AIR= Fig. 3004

= v} 2k ti2+91 pH 6.400149] e} vlwet A3, [ plantarum KI6995= pH 3%
pH 4914 AE&& A4S HolA| kA, pH 2914 2ARK7HA|= AE&0] 100%°1d Zo] 3AI1ZE
O|&o & 91.45%% 27t 74T}, Pennacchia et al.[3019] Agof4] ZANIE pH 2.52] PBS

105

**

100 - , <[ .

OpH2
95 : % : | opH3
' ' e | opH4
90 - : | opHeé.4

Survival rate
(Percentage of initial time)

85 - L) - L] L] - 1
0 1 2 3
Incubation time (hour)

Fig. 3. Survival of Lactobacillus plantarum KI69 after three hours in HCI solution (pH 2.0, 3.0, 4.0,
and 6.4). All values are within the meantSD of the three replicates. * p<0.05 compared with initial
time (f-test).
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of 3AIZF & 37CAA iR A, 60%-80%2] BEeS Hel A} Hlws] Ht w, L
plantarum KI69a5= WAl Adold 2t 235 E

8. L. plantarum KI692| gt

L. plantarum KI169°] 2155+t tisf ol FL AAlsk=AIE S417] ¢l Edud= AAIgt
A= Table 83 2t} L. plantarum KI69% Escherichia coli, Salmonella Typhimurium,
Listeria monocytogenes, Staphyloccous aureus?ll Wdl 22 15.44%, 50.79%, 58.62%,
37.85%%A Listeria monocytogenesPll Wl 71 A 8317} Q= Aoz Yeydth i &
pHO| SIS HOkS o, tiRR1 AFE1 pH 5.24-6.24019, A pH 5.03-5.642
A pHZ} Ot ZFASIIAIRE pHE Aot AlFEte] Aol & FF BlAA] g A0 = Helr
0| Pt L2 FY ) sitjEe Byl wet 2] tE A=E HRITH31, 321
Daeschel(33]7} Havinaar et al.[3412 pH 7o, Abs) 2H A99] 74, folldate] B4 9%
AR an], IRl A, dAto] Aitek= 714k HiEE]| @419 AFAkgat et s
4 #0o) sl Zikte] FtEprE Uehdthar B arsieich 2 ARlolA L plantarum K169°
I8t Hscherichia coli} Salmonella Typhimurium, Listeria monocytogenes, Staphyloccous
aureus?] Y5 A= o]t A 3459 28] 7]%Isk= AR AlmH:

9. L. plantarum KI692| &L F2Hd

S A AR Fs-2 TRHo|QE o Al 8 7|E F sluo|rh. ZEH[o|QEA9)
Haf F2RARE A2 9P HAAR £529] #50 Fe 71 o itk webA A 1] FRle
o] QE 0] BEAT YAske AR ARETH3S) Fig. 404 Hi= HigF o] L
plantarum KI69%= 25.85%7F HT-29 cello] F2He ¥ A 272 AN L. rhamnosus
GG ¥+ 20.87%7t F-&=|qltt. W2 A9 AtollA L. rhamnosus GG= AT A 20| Faks
Ho| 243t Ao AT JYrH36). WA L. plantarum K169 w5 ATA|E FHo| Haks
o] <=5t Ao Yttt

o
=

FO

2 A= AAERE HRE JAl5Eo] = AitE £ 2 5451, o] ¥ AYd EAZ

st} YA 0 29| o]87ks S AESIAF AR ol #1dl Modified MRS +HHIAE
ARESe] A RS PAoke A FE e R Z1Z g-amylase inhibitory activity, a
-glucosidase inhibitory activity@} TG AFAL JAto] 955} =5 Ast A3}, K169 =7
2E A= KI69 o= e-amylaseAZA 91.17+2.23%, e-glucosidase AAE4

=
ol
)

Table 8. Inhibition of pathogens by Lactobacillus plantarum Ki69 in MRS broth

Growth

Pathogens Pathogens” KI69+pathogens” Inhlot;ltlon
CFU/mL pH CFU/mL pH (%)
Escherichia coli 6.80+£0.14x10° 6.22 5.7520.35%10° 5.64 15.44
Salmonella Typhimurium 3.15+0.64x107 6.17 1.55%0.64x10" 5.63 50.79
Listeria monocytogenes 1.45+0.07x10° 6.24 7.00£0.14x10* 5.47 58.62
Staphyloccous aureus 7.1320.75x10° 5.24 4.430.60x10° 5.03 37.85

Initial count of Lactobacillus plantarum KI69: 5.40+0.87x10° CFU/mL.
All values are within the meantSD of the three replicates.
" Determined after 6 h of incubation at 37C.
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L. rhamnosus GG KI 69
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Fig. 4. Adhesion ability of Lactobacillus plantarum KI69 to HT-29 cell. Al values are within the
meantstandard deviation of the three replicates. * p<0.05 compared with control strain (f-test).

98.71+4.23%, ARl 22|24k oA EAL HE|2At0] MRS brotholA 27t 8.78+1.12
ppm, 1.34+0.07%w/v), 0.876+0.003 g/kgol Wetshom, 42 L. plantarum®= HYE]
Q, I. plantarum KIGOZ BHIH). L plantarum KI69= G4} A9 pHOlA 2% -
5 AEEE YUeily, §4A8A4L f-galactosidase, f-glucosidase®t N-acetyl-8
-glucosaminidase®l] sl & G4 TS Yehfigict. IHAA WA A8 23t vancomycinol W
AJo] = v penicillin-Grifampicin®ll A5AAS UERHOM, Fscherichia coli, Salmonella
Typhimurium, Listeria monocytogenes®}t Staphyloccous aureus®l Tall Z¥Z: 15.44%,
50.79%, 58.62%2 37.85%2 A AIE AYIL QU= A0 Ve A FRMIE tix7el
L. rhamnosus GGETt 953t
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