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Abstract

In this study, useful lactic acid bacteria were isolated from kefir, which contains complexes of
bacteria, yeast and serves as a reservoir for beneficial strains. As a result of 16s rRNA sequence
analysis of 2 strains of kefir-derived lactic acid bacteria with remarkable antimicrobial activity, both
BMSE-K006 and K009 showed 99.86% homology with Lactobacillus pentosus DSM 20314. The
availability of carbohydrate fermentation patterns of L. pentosus BMSE-K006 and K009 were similar,
and the availability of D-galactose and lactose was observed, confirming the availability of sugar
in milk or dairy products. Also the antimicrobial activity of L. pentosus BMSE-K006 and K009
showed the highest against pathogenic bacteria such as Staphylococcus spp., Escherichia spp.,
Pseudomonas aeruginosa, but no antifungal effect was observed against Candida albicans strains.
L. pentosus BMSE-K006 and K009 cultured supernatant showed DPPH radical scavenging activity
of 69.02% and 65.88%, respectively. Therefore, these results are expected that L. pentosus
BMSE-K006 and K009 could be potential resources as useful lactic acid bacteria isolated from kefir.
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Ao} (kefinye choat vhelelol, B8 So] TH0F kefir grain® S04 LEAA ojx]e],
A AA oy A Foj|A Atel= AE acidic-alcoholic TE-F2 LA It (Prado et al., 2015; Rosa
et al., 2017; Slattery et al., 2019). YEFE O R kefir graino]l= 10° CFU/g2] lactic acid bacteria (LAB),
10%10" CFU/g®] yeast, 10° CFU/gQ] acetic acid bacteria?} ZAJ5}H, LAB & ZTHE (homo-
fermentative) & O (heterofermentative) 91 Lactobacillus (Lb), Lactococcus (Lc), Leuconostoc
(Le) spp.°] 7V go] WHH (Garrote er al., 2010). 2T Alm|ofolA &2 FAREC 2+ Lo lactis,
Le. mesenteroides, Lb kefiri, Lb sunkii (Han et al., 2018), Lb. harbinensis, Lb. paracase, Lb. plantarum
(Talib et al., 2019), Lb. kefiranofaciens (Sun et al., 2019), Lb. plantarum (Dinamaraca et al., 2020), Lb.
pentosus (You et al., 2020) 5°] 212m, ojo] tgt tjiet a50] AL

AlolollAl EelEh= HYESE YA, wigRd, A 2 71 o] FA &St (Garrote er
al., 2010; Bengoa et al., 2018), A¥|o{2] FPF/dw ERF -2 A&, =2 viE 24, Farkt
9 2r Bz Ad uet gkt (Rosa ef al., 2017). AT ol= it (Khoury ef al., 2014), T2
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Table 1. List of indicator strains

924 §< (de Moreno de LeBlanc and Perdigon, 2010), 491 ¥ (Maalouf et al., 2011), T3
9} (Nagira et al., 2002) Sof Tt Z37} YZE AT, AFo] W A+ E3F AY 9 ZkA| L0
i3t T3} (Yamane ef al., 2018), 3, SHA1SE gotd|E7] @ ZoFAAA| (Slattery ef al., 2019) =
ot aaph B Hb ek

w2 Aol Qbish AAHoR folg @Rel Ata TS T B oheBengon ef
al., 2018) Axjo] TE @ Auo] U n]PEZO tlorst ZAH9l o]Ho] glo] AZMLe] o]FLe
gt FAIE Aol 83 5 USS VERAT (Zheng er al., 2013). ©]o]] & oAl Awof
ol 8 ke Eeiste] £ o] Aeiety 543 98 st a2 SISt
48 QA AYoen 7xARes nEskA ssich

. g Y HiH

KefiroliA| Rikdel 22 & 59

S @A 7PgolA T kefir AR 370E Hab ROl AFIst] 4ColA Bt &, AME FAE
flef 59 oW 24 st AR RSk Kefir AlZ2} 0.85% NaCl&: 1:9 (viv)FollA A4
0 ST T, A% F5} 10%] HEE Sk UL 100 4L Holol SAE A
Bromo Cresol Purple (BCP) plate count agar (EIKEN chemical, Tokyo, Japan)o] &A=2oto] 30T o
A 24A7 wiFela, = SRS FAISH E2UE 39 Lactobacilli MRS broth (Difco Co., Sparks,
MD, USA)OA o]& < Ee|siqitt. 2ol <=3t #579 AEL Yol Escherichia coli
KCTC 2571 ¥ Staphylococcus aureus KCTC 38810 thst disk diffusion A =4& S, St
2jo] galsl g2 13 AWSIOR, H3El 0] l6s RNA A7IADL BAslo] HE S451%
t} (BIOFACT Co., Dacjeon, Korea), 97]4& B2 93] 518F (CCAGCAGCCGCGGTAATACG)
2} 805R (GACTACCAGGGTATCTAATC) primer®} CLUSTAL X (Clustal W and Clustal X version
2.0. Bioinformatics)S AR} 0 EASE 714 Y2 GenBank database %! EzTaxon-e serverofA]
vy BA519I ) Be] #4579 Aslsta B4 EAof= APl CHL kit (BioMérieux, Craponne, France),
API ZYM kit (BioMérieux, Craponne, France)E ©]-&5}o] Fol84 W a4 &4 AEE Eolslch

sRe &%
e S0 AREE A d= Staphylococeus spp., Escherichia spp. 2 Pseudomonas spp.,

Candida albicans®] & 855 ARESFTh (Table 1). AA|HF= ZHZ} Tryptone Soy Broth (Difco),

Strains Collection no. Culture media
Staphylococcus aureus KCCM 11335 Tryptic soy broth
Gram" Staphylococcus aureus KCTC 3881 Tryptic soy broth
Staphylococcus epidermidis KCTC 1917 Luria bertani broth
Escherichia coli KCTC 2571 Luria bertani broth
Gram® Escherichia coli KCTC 1039 Luria bertani broth
Pseudomonas aeruginosa KCTC 2513 Tryptic soy broth
) Candida albicans KCTC 7270 Yeast malt broth
Funel Candida albicans KCTC 7965 Yeast malt broth
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Luria-Bertani broth (Difco), Yeast Malt broth (Difco)o]l 2% (v/v) 42391 2.5x10" CFU/mLE HZ3}o]
37CoAA 1817 HiFSIA oM, vl & 2F AAWtF9] 55 106 CFU/MLE £7gsto] Ao
ARESIIL) A £792 disk diffusion B0l ooto] Q1Y 0, clear zone?] 7|7} 15 mm
ool +++, 10-15 mm= ++, 10 mm P|THI FS +2 WESIQICE A4S MRS broth]l 2%
(viv) ZEsto] 30TolA 24A17E iRt & 58X AAEZ](13,000xg)5t] AFEHS Fl 0.2 m
membrane filter (SM13P020SL, Hyundai micro Co., Seoul, Korea)Z T3t AL A|22 ARESIHTT

DPPH radical 275 &%

QAR HFHO] DPPH radical &75-2 Blois (1958)9] WS Aslo] 24319t tix#o =
0.5% (w/v) vitamin CE ARE-5}H.0H, 100% ethanolof] &3A]7] 0.2 mM DPPH solution 500 pLOj
w60 uLE &3t & 3057 GRS 519t o]F UV/VIS-spectrophotometer (BioTek, Vermont,
USA)E 0|83t 520 nmolA] O.D.F S75I5ith &7 a2 vl 7 (A} S 7t
SHA] 92 blank<t (A)7He] F3& H] (%)= HERSICH

DPPH radical scavenging (%) = (Ag — A) / Ag x 100

ay
2 o LYXE 31517 Y3f blood agar base (Kisan Bio Co., Seoul, Korea)ol 5%
defibrinated sheep blood (Kisan Bio)S #7}3} blood agar plate®] 22| 52 R S. aureus
KCCM 113355 g4 Z=sto] 37Cof4] 48A17F vl RE &, Argyri 5 (2013)Q] "o w2t 834
2 It

{ ol
ol
ro

Nl
1o

SAEA

2 AFoAE Bt EAE A9t BE AEE 33 ol WHE 951l oH, Aak= SPSS
(Statistical Package for the Social Science, Ver. 20, SPSS Inc., Chicago, IL, USA)& o]-&3d}o] EAE
S 2 Aol et 91 Aol SURE vies® AAlalo] p0.05 2E0N FLIS
HESISIH.

. Zat o 1z

KefirOllA] E2[5t QAZO| Ha| U =X

Kefir2 7] §-& fiktS E2I57] ol S5 EA] 7PF0llA] kefir AlRE 535101 6529] FARE
= 2ToI3lon, o|F etelo] %t 5 AHol] Hsf E. coli KCTC 2571 R S, aureus
KCTC 38819 thet FatBAS St (Fig. 1). AAEFolA B Fatelo] $<ak K006}
K009E A3l 16s rRNA SAZ G749 B4 Ay, B #5 BMSE-K006, K009:=
Lactobacillus pentosus DSM 203142} 25 99.86%2] AFs-AS E T} (data not shown). 0] £2]
7200] Asjsk S92 TIsP7] 9131o] API CHL Kitg} APL ZYM Kicg: o} 8310l Hol84 2 4
PSS APL 50 CHL kit o88l0] 2] 359] Ro} 842 sHelat 23, D-galactose,
D-glucose, D-fructose, mannitol, sorbitol, lactose, inulin 5 297]2] ErAHUoA FPHHS-& HIt
(Table 2). BMSE-K0063} K0099] o] 84 Hel-e 9A15191.0 1} BMSE-K009% K006:RT} o] g5l
melibiose®] 371121 olgo] TelEISich. APl ZYM kit o185t o] @o] TARHE YoIgh
Z3}, BMSE-K0063} K009+ leucin arylamidase, valine arylamidase, 8-glucosidase, N-acetyl-3

HI
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Fig. 1. Antimicrobial effects of lactic acid bacteria isolated from kefir.

Table 2. Utilization of various carbohydrates by Lactobacillus pentosus BMSE-K006 and K009 isolated from kefir using API 50 CHL kit

Substrate K006 K009 Substrate K006 K009
Glycerol D - Salicin
Erythritol - - Cellobiose + +
D Arabinose - - Maltose + +
L Arabinose + + Lactose + +
Ribose D-Ribose + + Melibiose - +
D Xylose D-Xylose - - Sucrose +
L Xylose L-Xylose - - Trehalose +
Adonitol D-Adonitol - - Inulin - -
Methyl-BD-xylopyranosicle - - Melezitose + +
D-Galactose + + Raffinose - -
D-Glucose + + Starch - -
D-Fructose + + Glycogen - -
D-MannosE + + Xylitol - -
L-SorbosE + + Gentiobiose + +
Rhamnose w W 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-Acethyl-glucosamine + + GlucoNaTe w 4
Amygdalin + + 2-Keto-Gluconate - -
Arbutin + + 5-Keto-Gluconate - -
Esculin + +

b negative, +; positive, w; weak positive.
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-glucosaminidaseOf|A] M5 FAJERS-S KT} (Table 3).
Bae 5 (2006)2] AFLollA] £t L. pentosus CU13, L. pentosus CU0SS} H] oIS wf, & AL
oA E2Jgt L. pentosus BMSE-K0061} K0099] Tol-84 e} JAGIET: ESH Marroki 5
(2011)0] AtQkfo| A E&I3t L. pentosus LbMS40, L. pentosus LbMTY, L. pentosus LbMT10Z}- H] 1.5}
42 i, BMSE-K006Z} K0092] glycerolof that o842 SRQIER] UkOLL, L. pentosus LbMS40,
L. pentosus LbMT9, L. pentosus LbMT102 T} L-sorbose, amygdalin®] 3=7}-29] To|-8&AJo] EQ1=]Q]
om = ﬁ-—;’-oﬂ/ﬂ 25t L. pentosus BMSE-K0062} K009+ D-galactose®} lactose2] o]-&A4jo] &Rl
Hof 94 EE §4% 59| Hoig 154e el & I

L. pentosus BMSE strains2| &g}
22| o5 L. pentosus BMSE-K0063+ K0092] ®/d vie|2]oto] ot ahtgs 4% 2,
Staphylococcus spp., Escherichia spp. & Pseudomonas aeruginosa®l|A] 25 945t gf2lo] EQl=
OUﬂ Candida albicans 25°0] T$t A+ Bi= YERLR] UQkTh (Table 4).
5 (2016)2 AaA7o] wWE kefir} T lactic acid (pH 3.5)2} acetic acid (pH 3.5) & ethyl
alcohol (2%) |MO] FAa8IE B|WSIH=H]|, S aureus, Enterococcus faecalis, E. coli, P

t‘.

Table 3. Enzyme assay for major biochemical reactions of Lactobacillus pentosus BMSE-K006 and K009 isolated from kefir using API ZYM kit

Enzyme Assayed For K006 K009

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

Colorless or color of the sample if it has an intense coloration

D

Leucine arylamidase + +
Valine arylamidase + +
Crystine arylamidase w -
Trypsin - -
a-Chymotrypsin - .
Acid phospatase w w
Naphtol-AS-Bl-phosphohydrolase w w
a-Galactosidase w w
B-Glucuronidase
B-Glucosidase - -
a-Glucosidase + +
B-Glucosidase + +
N-Acetyl-S-glucosaminidase + +

a-Mannosidase

a-Fucosidase

b negative, +; positive, w; weak positive.
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Table 4. Antimicrobial effects of Lactobacillus pentosus BMSE-K006 and K009 isolated from kefir

Strains K006 K009
Staphylococcus aureus KCCM 11335 +++1 o

Gram + Staphylococcus aureus KCTC 3881 ++ ++
Staphylococcus epidermidis KCTC 1917 +H+ -+

Escherichia coli KCTC 2571 ++ ++
Gram - Escherichia coli KCTC 1039 ++ ++
Pseudomonas aeruginosa KCTC 2513 - ++

Candida albicans KCTC 7270 - -

Fungi

Candida albicans KCTC 7965 - -

D 4+ M15mm, ++; 10-15mm.
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aeruginosa© A B U RE kefiro| M9t A7 UER, kefir®] W2 pHOY| OJ3t ot a7} opd
kefir U} thfet tAbES 2iohs Petadl 7190T 4 2= EAseirt. 3 Chifiriuc 5
(2011)2 Bacillus subtilis, E. faecalis, Salmonella enteritidis, S. aureus, E. colio] OISt kefir®] <=5t
Gt B} kefir W &2 Aok B2 probioticso]] 27t W Pt AHEY S5
EhdS B0, P. aeruginosad] TRE kefir®] Rtasbrt YRR QRgto, 2 At £
S} L. pentosus BMSE-K0061} K009 P. aeruginosa®]| tgt 25t a7} YEY, kefir U 1]AY
ol oRt Rt U 5 5= AUtk E:L L. pentosus TV35b7} ABAFSH= pentocin
TV35b(Okkers et al., 1999), L. pentosus CS27} AJAFSR= pentocin MQ1 (Wayah and Philip, 2018),
L. pentosus7} A3Ars= 81| 2] 24191 lacidophilin (Zhu and Zhang, 2020) 5 L. pentosus?} AJAFol=
Hhee] QAlof| 3t AE Bl et IR HAEQI oM, T Dai 5 (2021)2 L. pentosus
7+ BAYSH= bacteriocing: At} 17 QAT 17 /ol Tt F QI It Bde 45Tt
v it webA] B Lo A B3t L. pentosus BMSE-K0062} K009 15 9FA I« 2 I3 3434
off thgt St FHATE Fikto] Biksks diktE § 54 =40 ot 2o 253
g oloH, S ot SRtE AHE71AS st f1gt F7HQ AFt dEefoR & Ao
HTE

e

L. pentosus BMSE strains2| DPPH radical 275

1,1-diphenyl-2-picrylhydrazyl (DPPH)= ethanol WollA 0% (517 nm)yE Z= QY ZIQ] free
radical 2 AR} E43} -2 k7)ol EAS T free radicale] Al AE 0] S3%7} THAEHTH
(Abubark ef al., 2012). HEAQ FFATIAQI vitamin CE ThRFO R dlo] Ea] F3 HjekHe] DPPH
radical &75-& Z7Jot0] RANE viFAQ] gitst GIkE ERlstarAt oF3irt. DPPH radical &7
9] A¥= Fig. 20] AASH vke} Atk iR 0.5% vitamin C2] 739 94.12+0.28%, L. pentosus
BMSE-K0067} K009= ZHZ: 69.02+0.53%, 65.88+1.65%& K0069] A7450] © A Uepict
(p<0.05).

Abo-Saif®} Sakr (2020)0] H-&|3t L. pentosus 14FES} L. pentosus 68FES] DPPH radical A~7%5-2
Z¥7F 54.50%, 61.67%= HEQ.0m, XL Unban 5 (2021)°] L. pentosus 35 BjFNS] DPPH
radical 2752 S0IgH AT}, HE 70% o0& H gt v} Qir}. Be] #5:2] DPPH radical £4%
7} v WIS uf, B Ao B3t L. pentosus BMSE-K0062}F K0092] DPPH radical 2757}
FARHAY o $<ote] B8] dFe A ABHAS HAE 5 s AAEY 78 Ao E
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Fig. 2. DPPH radical scavenging activity of Lactobacillus pentosus BMSE-K006 and K009 isolated
from Kefir. [] ; 0.1% vitamin C, [l ; L. pentosus BMSE strains. Bar graph showed mean + SD
of DPPH radical scavenging activity. p values refer to the analysis by unpaired t-test. “p < 0.05:
K006 vs K009 by unpaired t-test.

A7 e Aow Azt

L. pentosus BMSE strains2| &M =0l

Lactobacillus 35% % L. pentosus, L. plantarum 2 L. acidophilus 52 =4JAA} 9 o] 7[5t
A W FAA 8l S ZEHPe|EIAR ARBE 4= Ut (Montoro ef al., 2016). 121t
YR FAE A= AR Heds 7H & Sle Z0E HuE vl §lo] 884 /5, A
W, =4 A 7 B B4 59 ZRlo] a5ttt (Cannon et al., 2005).

wely] B B0 8BY GRS Halsh] 5 S awas KCCM 113358 2702 3o,
L. pentosus BVISE-K0063} K0099] 84S SRISIITF (Fig. 3. 1 23, 2] FRolE 0]
TEEA ot S LD & lom, 35 probiotics®] E4 EQ1S Z3tsto] YA Wi

Fig. 3. Hemolysis of Lactobacillus pentosus BMSE-K006 and K009 isolated from kefir.
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2 7ol Heleiol, 28 59 BYAVE S folet 2R0] AA SE She Ao
(e 23e] $8 $ATS Reloha) ek, FFAO] 923 Aol S $UZ 279 165
RNA 97|49 B4 Ail, BMSE-K0063} K009% Lactobacillus pentosus DSM 203149} %=
99.86%2] A5A3S BT L. pentosus BMSE-KOO631]- K009 & #5:9] gol84 miee A1
1, D-galactose®} lactose®] 0]-8-go] ERIF]o] 2§ Ei= FAIE 59 f*olﬂ 7Fs/3S ERlstylth
S} Staphylococcus spp., Escherichia spp. 2 Pseudomonas aeruginosa ‘5 %98/3 BrE|g]o}o]] EH
L. pentosus BMSE-K0063} K0092] T84S SQ15t A}, AA|dSoA BE 2535t S
At T13Y Candida albicans 250 tiet SR A= YERGA] AQkt}. L. pentosus BMSE-K006
7} K009 BiYHL 22} 69.02%, 65.88%2] 245t DPPH radical 2752 Hon, 8384 452
SeIg 23, T 75 BF SUHL BRI QSick B ATOE Aol §2 R4 L pentass
BMSEK0063} K009] el slelelofo] ot 43t st 2 318} bt 925l 98
A A9 RS U 2R B 4 98 Aos JeE,

V. 31Es

1. Abo-Saif FAA, Sakr EAE. 2020. Characterization and bioactivities of exopolysaccharide
produced from probiotic Lactobacillus plantarum 47FE and Lactobacillus pentosus
68FE. Bioactive Carbohydrates and Dietary Fibre 24:100231.

2. Abubark MAS, Hassan Z, Imdakim MMA, Sharifa. 2012. AS, Antioxidant activity of lactic
acid bacteria (LAB) fermented skim milk as determined by 1,1-diphenyl-2-picrylhydrazyl
(DPPH) and ferrous chelating activity (FCA). Afr J Microbiol Res 6(34):6358-6364.

3. Argyri AA, Zoumpopoulou G, Karatzas K AG, Tsakalidou E, Nychas GJE, Panagou EZ,
Tassou CC. 2013. Selection of potential probiotic lactic acid bacteria from fermented
olives by in vitro tests. Food Microbiol 33(2):282-291.

4. Bae IH, Byun JR, Bae GS, Lee SS, Chang MB, Yoon YH. 2006. Inhibition activity
against pathogenic organism of probiotic bacteria and characterization of inhibition
activity of isolated bacteria from calf dejecta. Food Sci. Anim. Resour. 48(6):907-920.

5. Bengoa AA, Iraporda C, Garrote GL, Abraham AG. 2018. Kefir micro-organisms: their
role in grain assembly and health properties of fermented milk. J Appl Microbiol
126(3):686-700.

6. Blois MS. 1958. Antioxidant determinations by the use of a stable free radical. Nature
181(4617):1199-1200.

7. Cannon JP, Lee TA, Bolanos JT, Danziger LH. 2005. Pathogenic relevance of
Lactobacillus: a retrospective review of over 200 cases. Eur J Clin Microbiol Infect Dis
24(1):31-40.

8. Chifiriuc MC, Cioaca AB, Lazar Y. 2011. In vitro assay of the antimicrobial activity
of kephir against bacterial and fungal strains. Anaerobe 17(6):433-435.

9. Dai M, Li Y, Xu L, Wu D, Zhou Q, Li P, Gu Q. 2021. A novel bacteriocin from
Lactobacillus pentosus ZFM94 and its antibacterial mode of action. Front Nutr 8:710862.



Kefir S2ff R4kt Lactobacillus pentosus Strains?| Shrt 3 SfALSH St

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

de Moreno de LeBlanc A, Perdigon G. 2010. The application of probiotic fermented
milks in cancer and intestinal inflammation. Proc Nutr Soc 69(3):421-428.
Dinamaraca MA, Gonzalez-Pizarro K, Ahumada R, Ibacache-Quiroga C. 2020. Draft
genome sequences of Lactobacillus plantarum strain KO3DO08 and Acetobacter syzygii
Strain K03DO05, isolated from a Kefir beverage collected in Chile. Microbiol Resour
Announc 9(31): e00611-00620.

Garrote GL, Abraham AG, De Antoni GL. 2010. Microbial interactions in kefir: A
natural probiotic drink. Biotechnology of Lactic acid Bacteria: Novel Applications. pp
327-340.

Han X, Zhang LJ, Wu HY, Wu YF, Zhao SN. 2018. Investigation of microorganisms
involved in kefir biofilm formation. Antonie Van Leeuwenhoek 111(12):2361-2370.
Khoury N, El-Hayek S, Tarras O, El-Sabban M, El-Sibai M, Rizk S. 2014. Kefir
exhibits antiproliferative and proapoptotic effects on colon adenocarcinoma cells with
no significant effects on cell migration and invasion. Int J Oncol 45(5):2117-2127.
Kim DH, Jeong DA, Kim HS, Kang IB, Chon JW, Song KY, Seo KH. 2016.
Antimicrobial activity of kefir against various food pathogens and spoilage bacteria.
Food Sci. Anim. Resour 36(6):787-790.

Maalouf K, Baydoun E, Rizk S. 2011. Kefir induces cell-cycle arrest and apoptosis
in HTLV-1-negative malignant T-lymphocytes. Cancer Manag Res 3:39-47.

Marroki A, Zuiiiga M, Kihal M, Pérez-Martinez G. 2011. Characterization of
Lactobacillus from Algerian goat's milk based on phenotypic, 16s rDNA sequencing
and their technological properties. Braz J Microbiol 42(1):158-71.

Montoro BP, Benomar N, Lerma LL, Gutiérrez SC, Galvez A, Abriouel H. 2016.
Fermented alorena table olives as a source of potential probiotic Lactobacillus pentosus
strains. Front Microbiol 7:1583.

Nagira T, Narisawa J, Teruya K, Katakura Y, Shim SY, Kusumoto K, Tokumaru S,
Tokumaru K, Barnes DW, Shirahata S. 2002. Suppression of UVC-induced cell damage
and enhancement of DNA repair by the fermented milk, Kefir. Cytotechnology
40(1):125-137.

Okkers DJ, Dicks LMT, Silvester M, Joubert JJ, Odendaal HJ. 1999. Characterization
of pentocin TV35b, a bacteriocin-like peptide isolated from Lactobacillus pentosus with
a fungistatic effect on Candida albicans. J Appl Microbiol 87(5):726-734.

Prado MR, Blandén LM, Vandenberghe LPS, Rodrigues C, Castro GR, Thomaz-Soccol
V, Soccol CR. 2015. Milk kefir: composition, microbial cultures, biological activities,
and related products. Front. Microbiol 30:1177.

Rosa DD, Dias MMS, Grzeskowiak LM, Reis SA, Conceigdo LL, Peluzio M do CG.
2017. Milk kefir: nutritional, microbiological and health benefits. Nutr Res Rev.
30(1):82-96.

Slattery C, Cotter PD, O'Toole PW. 2019. Analysis of health benefits conferred by
Lactobacillus species from Kefir. Nutrients 11(6):1252.

Sun Y, Geng W, Pan Y, Wang JJ, Xiao P, Wang YP. 2019. Supplementation with
Lactobacillus  kefiranofaciens ZW3 from Tibetan Kefir improves depression-like

behavior in stressed mice by modulating the gut microbiota. Food Funct 10(2):925-937.

Resour Sci Res, Vol. 3, No. 2 | 79



Lee and Kook

80 | Resour Sci Res, Vol. 3, No. 2

25.

26.

27.

28.

29.

30.

31.

Talib N, Mohamad NE, Yeap SK, Hussin Y, Aziz MNM, Masarudin MJ, Sharifuddin
SA, Hui YW, Ho CL, Alitheen NB. 2019. Isolation and characterization of
Lactobacillus spp. from Kefir samples in Malaysia. Molecules 24(14):2606.

Unban K, Chaichana W, Baipong S, Abdullahi AD, Kanpiengjai A, Shetty K,
Khanongnuch C. 2021. Probiotic and antioxidant properties of lactic acid bacteria
isolated from indigenous fermented tea leaves (Miang) of North Thailand and promising
application in synbiotic formulation. Fermentation 7(3):195.

Wayah SB, Philip K. 2018. Pentocin MQI1: a novel, broad-spectrum, pore-forming
bacteriocin from Lactobacillus pentosus CS2 with quorum sensing regulatory
mechanism and biopreservative potential. Front Microbiol 9:564.

Yamane T, Sakamoto T, Nakagaki T, Nakano Y. 2018. Lactic acid bacteria from kefir
increase cytotoxicity of natural killer cells to tumor cells. Foods 7(4):48.

You X, Yang L, Zhao XJ, Ma K, Chen XH, Zhang CL, Wang CX, Dong MS, Rui X,
Zhang QQ, Li W. 2020. Isolation, purification, characterization and immunostimulatory
activity of an exopolysaccharide produced by Lactobacillus pentosus 1L.Z-R-17 isolated
from Tibetan kefir. Int J Biol Macromol 158:408-419.

Zheng YC, Lu YL, Wang JF, Yang LF, Pan C, Huang Y. 2013. Probiotic properties
of Lactobacillus strains isolated from Tibetan Kefir grains. PLoS One 8: ¢69868.
Zhu Y, Zhang S. 2020. Antibacterial activity and mechanism of lacidophilin from
Lactobacillus pentosus against Staphylococcus aureus and Escherichia coli. Front
Microbiol 11:582349.



