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Isolation of lactic acid bacteria with probiotic potential from fermented foods
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Abstract

Many strains of lactic acid bacteria (LAB) have probiotic properties that can promote consumers’ health. This study
aims to find LAB having probiotic properties. Ten isolates of LAB isolated from fermented foods including Nham, Pla
Som and fermented vegetables were tested for their tolerance to acid and to bile salt, considered to be major probiotic
properties. It was found that LAB F1, isolated from Pla Som, was the most tolerant isolate to acid at pH 2 and to bile
salt at the concentration of 2%. Furthermore, the study showed that the LAB isolate had antimicrobial ability against
Escherichia coli O157:H7 ATCC 43895 and Staphylococcus aureus ATCC 25923. When LAB F1 was identified using
16S rDNA sequence analysis, it was found that its 16S rDNA sequence showed 99% homology to that of Lactobacillus
plantarum strain JCM 1149 (accession number NR_115605.1). LAB with probiotic properties obtained from this study

can be further characterized in order to utilize it in the future.
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997 TEEUANNED9 10%, 10°, 10™, 10° uaz 10° ¥
nﬂﬂ’nwﬁaﬁmmﬁ'mﬁ spread plate U1a1%13 MRS agar
fdn 1% (wiv) CaCo, ﬁwvlﬂﬁmﬁqmﬁgﬁ 37 84a
wwadus Wwnm 24 $lus wisanmyvudwnan 24
lus vmsdadanianzlaladiiden 9 (single colony)
filesuunems MRS agar luiwziiaslu MRS broth
U535 2 §adanT sudndnuadauuaiisy Adadenly
ldameseuinuniztinavesas laonsdanfunsy ua
nazauMIENILewlrinzazias

mufuSnsudndnuadauvaiis lugd glycerol
stock culture ¥inlaiin culture 2a3udn@nuadawuaiisy
#deslu MRS broth ﬁqmﬁ{]ﬁ 37 aveniwalSua 1w
24 $11ws 1501935 600 lwlasaas 116w glycerol U58Na
400 lulasday mnﬁuﬁﬂﬂtﬁﬂ’?qmﬁgﬁ 20 89@N
wadua e SlHlummesssdaly
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MINTIFALANNENINTA UM INUNTATBILANANLE
Fauvafizy vilesldiifidautasnainitues Melia
et al." FaTduneun IVl Resudndnuadauuaiite
1481915 MRS broth 153103 5 §8a8a3 wazUuf 37 a9em
o wa 24 $2lus drede 20 lulasaes aslu
91%13 MRS broth 150105 2 Ia3aas AU5U pH 1T
Wiy 2 (gananad) daummuqulﬁ”mmi MRS broth
Aflen pH ¥y 7 SeTedanuE LT uIas e SUFUA 0
Fla9 uazndsantiudunm 6 521w ﬁqm%gﬁ 37 897N
wwadua lasmyladinsganiuuad (absorbance) 184
culture fiaMuEIARUTIAL 600 W Tl

wWafidudnsseadia (% survival) Snwimldann
(FINMNIQANRBUFIVBITANARDI/ANNINANAUUFIVDITA
AILAN) x 100
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Melia et al." &sfldunannmsvingsil 1aesuindnuada
wuAfiSe 114a1%13 MRS broth U531a3 5 388807 wazUy
# 37 ssenaaidos (et 24 52l drede 20
Tulasaas aslua1wns MRS broth U311as 2 §adaas 7
\fin Ox bile powder TWilanutndugarieyiniy 2%
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(Wh) (TONaR83) SlaredanuduTuIasTe SudUA 0
s uazwdsanvaduwnm 24 $alug ﬁqm%gﬁ 37
sveuoaidua laumsTadimiganiuuss (absorbance)
284 culture AMVLNIAAUTINAL 600 w1 lwuas 70
muqmaamimaadﬁlﬁﬁmnaammﬁauﬁ'wq@maaa
W mmisl,u"q@muquvl,&iﬁnmﬁumﬁaﬁw?ﬂu MRS broth
wWasidudnsseadia (% survival) §nwisldann
(FIMIQANABURIVBITANARDI/AINIQANAULEIVDITA
AILAN) x 100
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wuadi3es lumsiudsnsesyaesgiunidnalsa
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5,000 xg LHuian 10 Wl LAU&Iwla (supernatant) Ao
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qau‘n‘%g‘ﬂ@] GEN s’éq"[,@ﬁ’ LN Escherichia coli 0157:H7 ATCC
43895 ae Staphylococcus aureus ATCC 25923 ﬁLgm
151481%15 nutrient broth (NB) Lmza_imﬁqm%{]ﬁ 37 89
B umiunaan 24 $2lus Wi (swab) Unamavng
nutrient agar (NA) %1 paper disc ﬁﬂaam"%a (VWALE
HIugudnaariiiy 6 Jadiwas) u1nsuuimiives
0113 NA voasulaiadouliudusunes 10 lulasaas
AIUBLNYK paper disc culture wawassde g
aonnd 37asenmaiduaiduiian 24 s Tufinwalag
sl,ﬁm'%ammﬂ + LﬁIaW‘LI inhibition zone Lﬁ(ﬂ“ﬁuiammu
paper disc LLazsl,ﬁm'%f'aamJ’m - Lﬁavlsjwu inhibition zone
Lﬁ@“ﬁuiaml&m paper disc mimaauﬁlﬂﬁmmi MRS
broth fitlaaaBaiiln control
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Taipei, Taiwan) lagvhamuduuzsihvasuisnguaa (Real
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Biotech Corporation, Taiwan) %1 genomic DNA “?'llvlﬁml"f
unaiuuy (template) v PCR (polymerase chain
reaction) laald primers 2 sfia laun FD1 (5
AGAGTTTGATCCTGGCTCAG 3’) waz RP2 (5
ACGGCTACCTTGTTACGACTT 3)"° nnaziilflunsvin
PCR 8 94 aseniratfoa w81 5 wifl 1 791, 94 a9en
wralds 1waan 1 WA, 55 asaraldus WWuaan 1
Wl waz 72 avenoados WWuan 1 wifl 30 19U uas
72 aseniaal@as 1Jwan 7 wifl 1 980 11 PCR product
Alalaradinnsdiiduiuadioiaias astomated DNA
sequencer (BioDesign Co., Ltd., Prathumthani. Thailand)
wdrhdduusilellsuifsuiudduiusues 16S
rDNA Tugutioya GENBANK lanltlisunsy BLASTN
(Basic Local Alignment Search Tools) Lﬁlaﬁﬁﬁ’nﬂ HE
ANMUARILARIRIOANULALEY (% homology) T2WiNg
MAULUFTDY 16S rDNA Basuandnuadauuaiiiae nu
§AULUFaY 16S rDNA 2asudnanuadauwuafise Tugiu
Taya GENBANK
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fﬂ'mmmwil’ﬂLn_luﬁiuaJWﬂé'ﬂHszﬂIaﬁﬁLmﬂ@hoﬁ'u
Fwn 10 laloiaa (isolate) lagldanuwnuy 4 lolmaa
(N1-N4) Uan&w 3 laloiaa (F1-F3) wazinaad 3 laloias
(V1-V3) Li’jaﬁ,’]u,mﬁL‘%ﬂﬁo%miﬂmwaauqmauﬁama
FgIWINLIURZEIIINGT LAUT N1IATIIFAUAN BT
Eﬂi"]d“uadL‘ﬁmﬂ(ﬂﬂmiﬂawame (Gram’s stain) LLazNT
NARAUMIANILOU kR ALaE (Catalase test) WUIUEN
fnuadauuaiiZermualuuuaiizounsuuin lisha
owlmiazaziaaimad wuaii3edusnldannunuuuasdn
aosflinwmenan (coccus) dnuuafiafiugnldain
Uasulanuwmziduwuris (bacillus) (Table 1)
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Table1 Morphology of lactic acid bacteria (LAB)
isolated from fermented foods
Isolate Source Morphology
N1 WAL coccus
N2 UWAKY coccus
N3 UWAKY coccus
N4 WAL coccus
F1 Uadw bacillus
F2 anau bacillus
F3 Uandw bacillus
V1 ANABY coccus
V2 ANABY coccus
V3 ANABY coccus

wandnwadauuanFanaunsain llmdn Iwslule
Anladndudaslquantfvasnadulnslulefiniidndny
fa auRINID N INudasn w9 EReIMIT B0
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gnendunsauazdiawlaitos lUs@wluniziwnza1wis
Ao a Y oa ea o o
wazENIENTINRedNALazlan ol NHasaINNdUs an

1213 A s o &
FHANINNUUANLIENNTUA

... o v &
(pancreatic juice) ludl#an
fzih lulsdulnsluledindndudeslguandfnai 4
LﬁuﬁmmﬂﬁL’%ﬂﬁazgﬂﬁwmﬂiﬂﬂannzem 9 aananalu

- - X e A A A
JTUUNLAKEIWITY wenaniuandnwadauuaiison
snansash Wl dulwslula@nldgsenaliquandfvasms
= a_ A a ' o &
Wulwslule@ndu 9 8n 1w anueuTaludugens
Lﬁ)'%ty,ﬁ;auﬂ%ﬂﬁaisﬂ“ AMNENITD IUASE AR
& anuanansalunswisduiuigenelsalunsia
izRea 18 anuawialunisdasiunisiasy
dula” LLazmwmmqumimLa'%mzuugﬁ@j’uﬁuw
| U
Wuas
= ,&’ Vo & a a a A d'uz =} v
lumsanmitldvinuandnuedauuaiiSondaiienla
11 10 laloaalunasauanuaunsalunmunsa wae
a YA & o A A Y AN vaA
ndathd anuwhlelnaainunsauazindathladige
lunesauanusmansnlunsiuaniunidnalsa deldun
E. coli O157:H7 ATCC 43895 L8z S. aureus ATCC 25923
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& a A A
LaNANLaBALUANLIY
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wwefidofieclfiulnslulednldsedniufiesdosaansn
nudeanzfitdunsad pH 2 'l Sruduududndn
wadauuailiye ﬁazgnﬁmmﬁmuww:mmi P
Tignansarnwihidulnsluladnle™

MINARIRLTUNINATEUANNFINITNVBIUENEN
wedauuafidons 10 lolman lumsnunsaft pH 2 Sale
HAGILEAI L Table 2

Table 2 Acid tolerance of lactic acid bacteria isolated
from fermented foods
oD
600
%
Isolate pH7 .
pH2 survival
(control)

N1 1.66 1.36 81.93
N2 1.61 1.03 63.98
N3 1.54 0.76 49.35
N4 1.57 0.89 56.69
F1 1.36 1.1 81.62
F2 1.39 0.82 58.99
F3 1.35 1.04 77.04
V1 1.47 0.77 52.38
V2 1.44 0.63 43.75
V3 1.45 0.72 49.66

Tunsnasasitléddasz@umsnunsa (evel of acid
tolerance) aaniilu 3 szeulasldinousi fe

J2@AUg3 (high) 61 % survival 11NNi1 80%

32@uUtuWNaNY (moderate) 461 % survival luga9
50%-80%

5266 (poor) FAN % survival Hagnin 50%-

97N Table 2 wuudnfnuadauuefiGefianansony
n3af pH 2 luszdugs da N1 waz F1 luszduthunans
fa N2, N4, F2, F3 uaz V1 uasluszdudn da N3, V2
uae V3

[
o A

3. NIATIFDUANNFINIIOIWNIINWLNR DA
& a a
YaIWANANLATALLANLIY
1 o dl a z o v & o & v

nsvayladuiineduludldaanvasaniniudas
AIMINNUTINAUIERINSen koY lipase Laziniaing
lasludnldanvasantnddnimnaatindnanuiudn
Uszanm 0.2% 59 2% ﬁmmqﬁmﬁaﬁﬁﬁmmmﬁuﬁa
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maeiyreindnuedauuniie I Feduuindnueda
ey Aecldiiulnsluladnlédssniufiesdasmansa
nuAeLNAatnaRANUETNTI 0.2% B9 2% 16 Diutinuda
wanAnuadauuaiitse ﬁazgnﬁﬁmﬁﬁﬁﬂﬁlﬁﬂ wazla
sunsavimindilulnslolednle lunsmesasiidanls
indehaRnnuTuTw 2% eliiulain uindnuade
wwaizy Aldanmanasssianunsanudenanuidudi
yoandasnafinuludldanle
MINARIRLTUNINATIUANNFINNTOVRILENEN
wofauuadidesis 10 lelman (solate) lumnwnaesing
Aanududu 2% daldnadousesly Table 3

Table 3 Bile salt tolerance of lactic acid bacteria
isolated from fermented foods
oD
600
%
Isolate 0% bile salt )
2% bile salt survival
(control)

N1 1.64 1.06 64.63
N2 1.62 0.77 47.53
N3 1.56 1.03 66.03
N4 1.60 1.32 82.50
F1 1.33 1.14 85.71
F2 1.41 0.54 38.30
F3 1.36 0.67 49.26
VA1 1.45 0.98 67.59
V2 1.50 0.83 55.33
V3 1.55 1.21 78.06

lunsnasasitldaaszdunsnwnaoting (evel of bile
salt tolerance) aaniilu 3 szaulasldinou fa

JE@Ug3 (high) 61 % survival 11NN91 80%

32@Ut a9 (moderate) A6 % survival T4
50%-80%

526N (poor) HAN % survival ¥aunin 50%

970 Table 3 wuiudndnuadeuuafite fsansn
nuindoinafAfianuE TN 2% luszdugs fa N4
wae F1 luszduihunans a N1, N3, V1, V2 Uas V3 uas
Tuszdiudn fa N2, F2 uas F3

IMNMINARALANUFINITOLUATNUNTA Lazinde
idvasuindnuedauuafis wui F1 ({uudndnueda

a A til =) qo’ a s
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danuslaaaRanuananuadavuansy F1 lltluns
naaadsia
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4. NIIATIVABUANNFINITNVDILANANLDTA

a A [ 3: a a a6
wuafise Tunsdudenisnigvasaiunidnalsa

Warkwandnuadauuafiss F1 ¥1nagauaiy
sunInlunsdsginisaiyvesadunidrelia wudn
faNsnduiimMsasylans E. coli 0157:H7 ATCC 43895
Wae S. aureus ATCC 25923 (Figure 1)

LanAnuadanuaiise ﬁmymyﬁuﬁfﬁmmmmm
lunssssansduganiiaiyaasniunidnelsa lavas
a 1 &) a A 6 6 6 A
ganameaadn nsadunid lalasiauiaseanlod wia
wuamnaslodu? adrslsnanlunis@nuies sl
sadlddmslaidusngiiuiasefivaldudnnuada
wuafitse F1 R101308U89N9L1a3aad E. coli O157:H7
ATCC 43895 Llax S. aureus ATCC 25923 VL@T

Figure 1

Inhibition zones caused by the inhibiton of
E. coli O157:H7 ATCC 43895 (a) and
S. aureus ATCC 25923 (b) by lactic acid

bacteria F1

5. nsdnsunnTRavasudnfnuadanuaiise
Tna33 16S rDNA sequence analysis

Wit genomic DNA wasundnuadauuadids F1
a1 template lum3vin PCR iatfind i 168
(DNA wéniin PCR product A lalUasaménduius wuin
fdduiussuIn 1,435 bp (Figure 2) tHavindduiuae
nan luSeuipuiudauiusues 165 rDNA ‘ﬁ'ag’lug’m
Taya GENBANK WUINd@ULU&Y89 PCR product ez
ANMUARIEARINURIGUIURVES 16S rDNA 289
Lactobacillus plantarum strain JCM 1149 (accession
number NR115605.1) draitasifudanuaaisads (%
homology) L¥iNNU 99% HaINMINAaasiLaasliL A
windnuadaunafite F1 Jaruduwldldfazdn

Lactobacillus plantarum
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NN IENENAENWINWUTG Lactobacillus plantarum
'vimﬂamﬁufﬁﬁqmauﬁ'aiwﬂﬂa?\n fet1aTy L.
plantarum WCFS1"® Fsfanumansalumsmudesnine
lumadnerms wazdILFINTzUUN AN UDRITINY L.
plantarum U32% Fatrpsaasunszuiwndnlunssinne
2IWIFIUAW (rumen fermentation) maaé’miémlﬁad L.
plantarum ZLP001% Gﬁamaﬂaaﬁuqmmnmsﬁmﬁa E.
coli TagtreilasiwliluuefiGadonandaims i
f& way L. plantarum A7* Ssmnansaduinsued
I RUSUIUDBILTRRNLSY (Caco-2 cell)

tgcaagtcga acgaactctg cgtatagatt ggtgcttgca
tcatgattta catttgagtg agtggcgaac tggtgagtaa
cacgtgggaa acctgcccag aagcggggga taacacctgg
aaacagatgc taataccgca taacaacttg gaccgcatgg
tccgagcttg aaagatggct tcggctatca cttttggatg
gtcccgecgge gtattagcta gatggtgggg taacggctca
ccatggcaat gatacgtagc cgacctgaga gggtaatcgg
ccacattggg actgagacac ggcccaaact cctacgggag
gcagcagtag gaaatcttcc acaatggacg aaagtctgat
ggagcaacgc cgcgtgagtg aagaagggtt tcggctcgta
aaactctgtt gttaaagaag aacatatctg agagtaactg
ttcaggtatt gacggtattt aaccagaaag ccacggctaa
ctacgtgcca gcagccgcgg taatacgtag gtggcaagcg
gtgtccggat ttattgggcg taaagcgagc gcaggcggtt
ttttaagtct gatgtgaaag ccttcggctc aaccgaagaa
gtgcatcgga aactgggaaa cttgagtgca gaagaggaca
gtggaactcc atgtgtagcg gtgaaatgcg tagatatatg
gaagaacacc agtggcgaag gcggctgtct ggtctgtaac
tgacgctgag gctcgaaagt atgggtagca aacaggatta
gataccctgg tagtccatac cgtaaacgat gaatgctaag
tgttggaggg tttccgccct tcagtgctgc agctaacgca
ttaagcattc cgcctgggga gtacggccgc aaggctgaaa
ctcaaaggaa ttgacgggtt cccgcacaag cggtggagca
tgtggtttaa ttcgaagcta cgcgaagaac cttaccaggt
cttgacatac tatgcaaatc taagagatta gacgttccca
tcggggacat ggatacaggt ggtgcatggt tgtcgtcagce
tcgtgtcgtg agatgttggg ttaagtcccg caacgagcgce
aacccttatt atcagttgcc agcattaagt tgggcactct
ggtgagactg ccggtgacaa accggaggaa ggtggggatg
acgtcaaatc atcatgcccc ttatgacctg ggctacacac
gtgctacaat ggatggtaca acgagttgcg aactcgcgag
agtaagctaa tctcttaaag ccattctcag ttcggattgt
aggctgcaac tcgcctacat gaagtcggaa tcgctagtaa
tcgcggatca gcatgccgcg gtgaatacgt tcccgggect
tgtacacacc gcccgtcaca ccatgagagt ttgtaacacc
caaagtcggt agggtaacct tttaggaacc agccg

Figure 2 Nucleotide sequence of 16S rDNA of lactic

acid bacteria F1

dyduazianauns

Lactobacillus plantarum F1 \{uudndnuafauueiizy A
wonldanndadu Sanumansalunimunsad pH 2 uas
nuinaeiafianududu 2% 164 Taod % survival lu
§FANZAINENIFINIT 80% wananil Lactobacillus
plantarum F1 fasnansniiuis E. coli 0157:H7 ATCC
43895 uaz S. aureus ATCC 25923 'la wnnvinnnsdnn
datfaamameunalnmstiuiagans lsaasuindnueda
WUANITY GIN&TD mwﬁy'an'rs?mmqmauﬁaﬁu Aifidas

Isolation of lactic acid bacteria with probiotic potential from fermented foods 211

fuanudulnslulefnvesudndnuadauuafiss danand
VT mmmminlumiﬁ@Lm:ﬁ'fl_n,snaa’l,ﬁaqwﬁfqﬁwvlﬁ
anumansolunsmudaingesss 9 Anolalunszinng
81917 Az ldan feefyszlumidansin Lactobacillus
plantarum F1 Vlﬂﬂi:qﬂ@ﬂ%@iavlﬂ

1@anaN3919d9

1. Singh K, Kallali B, Kumar A, Thaker V. Probiotics: A
review, Asian Pac J Trop Biomed 2011;1(2):S287-S290.

2. Kechagia M, Basoulis D, Konstantopoulou S,
Dimitriadi D, Gyftopoulou K, Skarmoutsou N, Fakiri
EM. Health benefits of probiotics: a review, ISRN
Nutrition 2013;2013:481651.

3. Zukiewicz-Sobczak W, Wroblewska P, Adamczuk P,
Silny W. Probiotic lactic acid bacteria and their
potential in the prevention and treatment of allergic
diseases, Cent Eur J Immunol 2014;39(1):104-108.

4. Ljungh A, Wadstrom T. Lactic acid bacteria as
probiotics, Curr Issues Intest Microbiol 2006;7(2):73-
89.

5. Parvez S, Malik KA, Ah KS, Kim HY. Probiotics and
their fermented food products are beneficial for
health, J Appl Microbiol 2006;100(6):1171-1185.

6. El Hage R, Hernandez-Sanabria E, Van de Wiele T.
Emerging trends in smart probiotics: functional
consideration for the development of novel health
and industrial applications, Front Microbiol
2017;8:1889.

7. Gaggia F, Mattarelli P, Biavati B. Probiotics and
prebiotics in animal feeding for safe food production,
Int J Food Microbiol 2010;141(Suppl 1):S15-S28.

8. Zimmermann P, Curtis N, 2018. The influence of
probiotics on vaccine responses - A systemic review,
Vaccine 2018;36(2):207-213.

9. Lei W, Shih PC, Liu SJ, Lin CY, Yeh TL. Effect of
probiotics and prebiotics on immune response to
influenza vaccination in adults: A systematic review
and meta-analysis of randomized controlled ftrials,
Nutrients 2017;9(11):1175.

10. Phupaboon S, Pudpai N, Punyauppa-path S,
Phumkhachorn P, Rattanachaikunsopon P. Isolation

of lactic acid bacteria from fermented foods to be



212 Parichat Phumkhachorn, Pongsak Rattanachaikunsopon

developed as DNA delivery vehicles, J Sci Technol
UBU 2016;18(1):21-29.

11. Melia S, Yuherman Y, Jaswandi J, Purwati E.
Selection of buffalo milk lactic acid bacteria with
probiotic potential, Asian J Pharm Clin Res
2018;11(6):186-1809.

12. Hassanzadazar H, Ehsani A, Mardani K, Hesari J.
Investigation of antibacterial, acid and bile tolerance
properties of lactobacilli isolated from Koozeh
cheese, Vet Res Forum 2012;3(3):181-185.

13. Vizoso Pinto MG, Franz CM, Schillinger U, Holzapfel
WH. Lactobacillus spp. with in vitro probiotic
properties from human faeces and traditional
fermented products, Int J Food Microbiol
2006;109(3):205-214.

14. Shi LH, Balakrishnan K, Thiagarajah K, Mohd Ismail
NI, Yin OS. Beneficial Properties of Probiotics, Trop
Life Sci Res 2016;27(2):73-90.

15. Lin X, Chen X, Tu , Chen H. Effect of probiotic
lactobacilli on the growth of Streptococcus Mutans
and multispecies biofilms isolated from children with
active caries, Med Sci Monit 2017;23:4175.

16. Wang J, Zeng Y, Wang S, Liu H, Zhang D, Zhang
W, Wang Y, Ji H. Swine-derived probiotic Lactobacillus
plantarum inhibits growth and adhesion of
enterotoxigenic Escherichia coli and mediates host
defense, Front Microbiol 2018;9:1364.

17. Suo C, Yin 'Y, Wang X, Lou X, Song D, Wang X, Gu
Q. Effects of Lactobacillus plantarum ZJ316 on pig
growth and pork quality, BMC Vet Res 2012;8:89.

18. van den Nieuwboer M, van Hemert S, Claassen E,
de Vos WM. Lactobacillus plantarum WCFS1 and its
host interaction: a dozen years after the genome,
Microb Biotechnol 2016;9:452-465.

19. Merrell DS, Camilli A. Acid tolerance of gastrointestinal
pathogens, Curr Opin Microbiol 2002;5(1):51-55.

20. Kristoffersen SM, Ravnum S, Tourasse NJ, Okstad
OA, Kolsto AB, Davies W. Low concentrations of bile
salts induce stress responses and reduce motility in
Bacillus cereus ATCC 14579. J Bacteriol.
2007;189(14):5302-5313.

21.

22.

23.

24.

J Sci Technol MSU

Cotter PD, Ross RP, Hill C. Bacteriocins-a viable
alternatives to antibiotics. Nat Rev Microbiol
2013;11(2):95-105.

Astuti WD, Wiryawan KG, Wina E, Widyastuti Y,
Suharti S, Ridwan R. Effects of selected Lactobacillus
plantarum as probiotic on in vitro ruminal fermentation
and microbial population, Pak J Nutr 2018;17(3):131-
139.

Wang J, Ji H, Wang S, Liu H, Zhang W, Zhang D,
Wang Y. Probiotic Lactobacillus plantarum promotes
intestinal barrier function by strengthening the
epithelium and modulating gut microbiota, Front
Microbiol 2018;9:1953.

Sadeghi-Aliabadi H, Mohammadi F, Fazeli H, Mirlohi
M. Effects of Lactobacillus plantarum A7 with
probiotic potential on colon cancer and normal cells
proliferation in comparison with a commercial strain,

Iran J Basic Med Sci 2014;17(10):815-819.


http://www.tcpdf.org

