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TOM TAT

Doi séng con ngudi ngdy mot ning cao, con ngudi ngay cang quan tam dén sic khoe hon nén cac san pham c6
loi cho sic khoe ciing duoc quan tdm nhiéu hon. Mot trong nhitng san pham sinh hoc dugc st dung nhiéu la
probiotic voi kha nang hd tro ting cuong suc khoe duong rudt, hd trg diéu tri mot s bénh ciing nhu quyét dinh
tudi tho con nguoi. Vi khuan lactic dugce danh gia 13 an toan va duoc sir dung nhiéu dé san xuat probiotic do c6
tlem nang sinh hoc rat 16n dbi véi sic khoe con nguoi. Trong nghién ctu nay, chung toi str dung Nem chua lam
ngu0n phan Iap nham chon ra chung vi khuan lactic dé tng dung tao rasan pham probiotic. Ttr 296 khuan lac vi
khuan lactic phan 1ap tir 4 mau Nem chua sau nhiéu phuong phép tuyén chon cudi cuing chon ra dwoc hai chung
Pediococcus pentosaceus NC4 va ching Lactobacillus plantarum NC3.1.3 déu c6 kha niang sinh enzyme B-
galactosidase va exopolysaccharide. Chung Pediococcus pentosaceus NC4 c6 kha nang sinh enzyme thiy phan
mudi mat trong khi chung Lactobacillus plantarum NC3.1.3 khdng c6 hoat tinh nay. Tuy nhién kha ning khang
khuan cua chung Lactobacillus plantarum NC3.1.3 tét hon ching Pediococcus pentosaceus NC4 ddi véi cac vi
khuan gay bénh: Escherichia coli ATTC 25922 (1,6 cm; 1,4 cm), Bacillus cereus ATTC 11778 (1,6 cm; 1,2 cm),
Listeria monocytogenes ATTC 19111 (3 cm; 1,1 cm), Salmonella typhimurium ATTC 14028 (2,3cm; 1,3cm) va
duoc chitng minh nguyén nhan khéng chu yéu 1a do bacteriocin dwoc tao ra. Chung Pediococcus pentosaceus
NC4 va Lactobacillus plantarum NC3.1.3 c6 hoat tinh sinh hoc t6t dé (ng dung san xuat san pham probiotic, dé
dem lai lgi ich cho stc khoe con nguoi.

Tir khoa: B-galactosidase, enzyme hydrolase mudi mat, exopolysaccharide, probiotic, vi khuan lactic.

MO PAU

Ty 1& ngudi bi thiéu ndng hap thu lactose & Viét Nam ndm 2018 dwoc béo cao & mirc rat cao lén dén 86,8%, ty 1&
nay trén toan thé gi¢i dwoc ghi nhan dat gin 65% (Pao Viét Hang et al., 2020). Theo bao céo ctia Bo Y Té Viét
Nam, cé dén gan 50% nguoi trwdng thanh bi m& mau cao, day ciing la van d& nhirc nhdi trén ca thé gidi khi
théng ké v& Ganh nang bénh tat toan cau vao nadm 2019 da chi ra m& mau cao gay ra gan 4.4 triéu ca tl vong,
twong dwong 7,78% sb ca tt& vong trén toan ciu. Cling theo Bo Y t& Viét Nam, trong ndm 2023, toan quéc ghi
nhan 125 vu ngd doc thuc pham lam hon 2.100 ngwdi méc, 28 trudng hop tlr vong véi nguyén nhan chinh la do
vi khuan gay bénh c6 trong thwc phdm. Pay Ia nhitng van d& dang dwoc con ngudi dic biét quan tam vay nén
cac san pham co thé céi thién tinh trang strc khde ngay cang dwoc chl y dén nhidu hon, dic biét 1a cac san
pham probiotic. Vi khuan lactic 1a mét trong nhixng nhém vi khuén probiotic thiét yéu, vira dwoc cong nhan la an
toan, vtra co lgi cho strc khde con nguwoi.

Vi khuén lactic c6 kha néng sinh enzyme B-galactosidase tac dong tét téi kha nang dung nap lactose & ngudi.
Céc exopolysaccharide va enzyme hydrolase muéi mat tao ra béi vi khuén lactic cé khd nang hé trg giam
cholesterol trong méau (Shehata et al., 2016). Vi khuén lactic con c6 thé tao ra nhidu hop chat khang khuan khac
nhau, nhw hydro peroxide, carbon dioxide, diacetyl va bacteriocin. Vi khuan lactic trc ché sw phat trién cuda vi sinh
vat gay bénh, lam suy giam ddc t6 ndm méc (Mokoena, 2017). Ching an toan cho ngwdi tiéu ding va khéng lam
thay ddi chat lwong ciing nhw d6 an toan cla thwc phdm. Muc dich clia nghién ciru nay 1& phan lap, tuyén chon
va xac dinh vi khuan lactic c6 tiém nang sinh enzyme B-galactosidase, sinh exopolysaccharide, enzyme thay
phan mudi mat va kha nang khang mét sb vi khuan gay bénh dé (rng dung san xuét thwc phdm va san pham
probiotic, dem lai lgi ich cho strc khde con ngudi.

PHUONG PHAP NGHIEN CUrU

Pé6i twong nghién ciru

Mau Nem chua dwoc lay tir 4 clra hang ban khac nhau tai Thanh Héa, ngay lay 30/05/2023.
Méi tredng va héa chéat

Mbi trwdng MRS Broth (Himedia, An D). Ché d6 thanh tring: 110°C, 30 phdit.
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Hoa chét: X-gal (Trung Quéc), Aniline blue (Trung Québc), CaCOs (Trung Quéc), CaClz (Trung Quéc), mudi mat
(Trung Qudc).

Phwong phap phan lap

Vi khuan lactic c6 kha n&ng sinh axit lactic phan L’Png véi CaCOs tao thanh mubi Ca-lactic va H,COj3 |a axit kém
bén nén sé tao thanh H,O va CO, tir do tao thanh vong phan giai xung quanh khu&n lac vi khuan lactic. Cac mau
Nem chua duogc pha loang theo hé sb 10 rdi bd sung 100 pL dich & ba nong do pha lodng cudi cung 1&n mét
thach MRS c6 bd sung 0,5% CaCOs. Cac dia dwoc nubi trong diéu kién yém khi & 30°C trong 48 gio.

Tuyén chon chiing sinh enzyme B-galactosidase

Enzyme B-galactosidase phan cét 5-bromo-4-chloro-3-indoyl-B-D-galactopyranoside (X-gal) gidi phéng mau xanh
lam cta indole. S& dung X-gal lam chat nén, pha v&i néng d& 20 mg/ml rdi l4y 100 pL ti dich pha loang l1én mét
thach MRS. Céc chung vi khuan dwoc cdy chdm diém Ién dia thach MRS da bd sung X-gal. Cac dia dwoc nudi
trong didu kién yém khi & 30°C trong 48 gid. Két qué enzyme dwong tinh dwoc thé hién béng viéc quan sat thay
mau xanh lam bao quanh sy phat trién cta khuan lac (Gheytanchi et al., 2010).

Tuyén chon chding sinh exopolysaccharide

Aniline blue Ia mét chat nhuém mau c6 kha nang bt mau véi lien két B-(1,3)-glucan clia exopolysaccharide. Cac
chang vi khuan lactic dwoc nudi cly trén dia thach MRS cé bd sung Aniline (1 mg/ml). Cac dia dwoc nudi trong
didu kién yém khi & 30°C trong 48 giv. Khudn lac mau xanh chirng t& kha nang sinh exopolysaccharide
(Rihmann et al., 2015).

Tuyén chon chdng sinh enzyme hydrolase muéi mat (Bile salt hydrolase, BSH)

Enzyme hydrolase mudi mat kht lién két ctia axit mat va taurine tao ra axit deoxycholic, axit deoxycholic két hop
v&i Ca®* tao thanh két tiia. Cac chling vi khuén lactic dwoc nudi cdy trén dia thach MRS chira 0,3% CaCOs; 0,5%
mudi mat (mubi natri clia axit taurodeoxycholic) va 0,037% CaCl,. Cac dia dwoc nudi trong diéu kién yém khi &
30°C trong 72 gid. Vung két tia xung quanh khuan lac cho thdy hoat dong hydrolase mudi mat cta vi khuén
(Shehata et al., 2016).

Xac dinh kha nang khang khuan va sinh bacteriocin

Nudi Iéng cac chang vi khuan lactic trong 24 git. Sau d6 ly tam 10.000 vong trong 20 phat. Céy 150 uL dich chira
chang vi khuan gay bénh Ién mat thach. Tien hanh duc 10 thach khoang 4 mm va cap 20 pL dich sau ly tam vao
giéng. Céac dia dwoc nudi trong binh yém khi, nhiét dé 30°C trong 16 gio.

Bacteriocin c6 ban chét la protein va peptide cta vi khuin kim ham hay (¢ ché sw phat trién cda vi khuan
khac, khéng gay ra cac van dé vé sirc khée va déc biét bi phan hiy nhanh béi protease S dung pepsin dé& phan
hay bacteriocin, sau d6 dwa vao sw chénh l&éch vong khang khuan khi cho pepsin va khi khéng cho pepsin dé xac
dinh kha n&ng sinh bacteriocin clia ching. Dwa trén phwong phap cta Techo va ddng tac gia (2018), nudi cac
chiing vi khuén lactic trong méi trudng MRS 16ng trong 24 gid. Tién hanh ly tam 10.000 vong trong 20 phat. U
dich ly tam v&i pepsin (1 mg/ml) trong 3 gi¢. Sau d6 nhé dich vao giéng thach, nudi trong binh yém khi 30°C
trong 16 gio.

Pinh danh chang

Binh danh ching vi khuén lactic thwe hién nhw sau: Tach chiét DNA va thwc hién PCR véi mdi déc hiéu 27F: 5'-
AGAGTTTGATCCTGGCTCAG- 3, 1492R: 5- TACGGYTACCTTGTTACGACTT- 3'. Sau do giai trinh ty (Cong
Ty C6 Phan Phu Sa Genomics) rdi so sanh trinh tw v&i ngan hang dir liéu NCBI bang céng cu BLAST SEARCH
tlr d6 xac dinh dwoc loai cdia mau vi khuan.

KET QUA VA THAO LUAN
Phan lap vi khuan lactic

T bén mau Nem chua da phan 1ap dwoc 296 khuan lac vi khudn lactic c6 khd nang tao vong phan gidi voi
CaCOs. Cac khuan lac phan lap dwoc cé kich thwéc khuén lac (d) va kich thwéc vong phan giai (D) khac nhau.
Ty |& D/d < 2 chiém khoang 38,9% trong khi ty 1& D/d = 2 chiém 61,1%, cac khuén lac c6 kha n&ng sinh axit lactic
t5t chiém da sb. Chon dai dién 10 chdng tr m6i mau, cac ching dwoc chon cé kich thwéc khuén lac va kich thudc
dwong kinh vong phan giai khac nhau, 5 chang vi khuén lactic ¢6 D/d < 2 va 5 chding vi khuan lactic c6 D/d = 2.
T d6, 40 ching dwoc chon dé tién hanh kiém tra hoat tinh sinh hoc.
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Hinh 1. Mau khuén lac phan lap
(N2 ky hiéu cac ching phén Iap tir Nem chua 2; N1.2 ky hiéu cac ching phén Iap ter Nem chua 1)
Tuyén chon chiing sinh B-galactosidase

Tir két qua phan lap chon ra 40 chiing c6 sy da dang vé kich thuéc khuan lac ciing nhw kha nang sinh axit lactic.
Céc ching dwoc lya chon dwoc cay 1én dia thach c6 bd sung X-gal d& kiém tra kha ndng sinh enzyme
B-galactosidase. Cac chling cé kha nang sinh enzyme B-galactosidase sé cho khuan lac c6 mau xanh.

Hinh 2. Kha nang sinh B-galactosidase cta cac chang tie mau N2, N4

Sau 48 gid, két qua thu dwoc 35 chiing cho khuén lac mau xanh nén cé kha ndng sinh enzyme B-galactosidase
va 5 chiing khéng c6 khd nang sinh enzyme B-galactosidase do khuan lac khéng ¢ mau xanh. 41 chiing
Lactobacilli phan 1ap tr mau nem chua tai thanh phd H& Chi Minh (Le et al., 2015), cac ching vi khuén phan lap
tlr stva va pho mai cling cho két qua cé kha nang sinh B-galactosidase (Gheytanchi et al., 2010).

Tuyén chon chiing sinh exopolysaccharide

35 chaing phan lap tr Nem chua sau khi tuyén chon véi kha nang sinh B-galactosidase duoc tiép tuc tuyén chon
kha nang sinh exopolysaccharide. S dung Aniline 1am thuoc nhuém dé xac dinh exopolysaccharide do sy biéu
hién mau khi lién két véi B-(1-3)-glucan.

Bang 1. Biéu hién hoat tinh exopolysaccharide

Tén chung NC1.2 NC1.6 NC4 NC5 NC2.6 NC3.1.2 | NC3.1.3 NC4.4 NC4.5

Biéu hién ++ + ++ ++ + + + ++ ++

(+: bidu hién mau xanh nhat, ++: biéu hién mau xanh dam)

A B C D
Hinh 3. Kha nang sinh exopolysaccharide
(A: Chdng NC4, B: Chidng NC5, C: Chidng NC4.5, D: Ching NC4.4)

Trong sb 35 ching sau tuyén chon B-galactosidase chi c6 9 chiing cé khudn lac mau xanh khi tac dung voi
Aniline, dwoc danh gia la cé kha nang sinh exopolysaccharide. Ching NC4, NC4.4, NC4.5 c6 biéu hién dwong
tinh t6t hon 6 chling con lai chirng t6 kha nang sinh exopolysaccharide tét hon. Kha néng sinh exopolysaccharide
cling tirng dwoc phat hién trén mot sé ching vi khuan lactic Weissella confusa (SKP 173), Weissella cibaria (SKP
182), va Leuconostoc citreum (SKP 281) phan lap t» kim chi bang phwong phap thay thé glucose thanh sucrose

280



HOI NGH| KHOA HOC TOAN QUOC VE CONG NGHE SINH HOC 2024

(Kang et al., 2023). Theo Broder Riihmann, viéc st dung nuéi cay chding vi khuén lactic 1&én méi trwdng dia thach
c6 bd sung sucrose c6 thé tao ra hién twong am tinh gid do phwong phap nay lwa chon ching théng qua hinh
thai khuan lac xay ra theo cach giai thich ctia con ngwdi va kho c6 thé dwoc tiéu chudn héa. Cac polyme méi co
thé khong duoc phat hién do thiéu sy hinh thanh chat nhdy 16 rang. Ruas-Madiedo va De Los Reyes-Gavilan
(2005) cling chi ra rang tev ngr duoc str dung dé& mo ta cac hinh thie tdng hop exopolysaccharide khac nhau cua
vi khuan lactic c6 thé gay nham Ian. Vi vay nghién ctru nay da st dung Aniline 1am thuéc nhuém dé cé tinh chinh
xac cao hon.

Tuyén chon chiing sinh enzyme hydrolase muéi mat

Kha nang cla céac chung problotlc gidi doc mu0| mat béng cach tao ra hoat tinh enzyme hydrolase mudi mat
thuwong duwgc dwa vao mét trong cac tiéu chi de Iwa chon chiing probiotic (Shehata et al., 2016). Khi cac ching vi
khuén lactic san xuét enzyme BSH duwoc cay trén cac dia MRS chra muoi mat, axit mat lien két taurine dwoc
khir lién két tao ra axit deoxycholic. Hoat tinh sinh enzyme hydrolase mudi mat cla cac chung vi khuan lactic
phan lap dwoc thé hién trong Hinh 4, axit deoxycholic két tda xung quanh cac khuén lac va khuéch tan vao moéi
trwdng xung quanh.

P

Hinh 4. Kha nang sinh enzyme hydrolase mudi mat ctia ching NC4, NC4.4, NC4.5

T 9 ching cé kha nang sinh exopolysacchande tlep tuc dwoc danh gia kha nang sinh enzyme hydrolase mudi
mat. Sau 72 glcr guan sat thay €6 5 chdng c¢6 tao vong két tha chung td kha nang sinh enzyme BSH. Cac chiing
NC4, NC4.4 va NC4.5 tao vong két tha t6t nhat (dwcmg kinh vong két tha 1an lvotla 6 mm, 4 mm, 6 mm) chung
NC5, NC2.6 c6 biéu hién kém hon. Sy hién dién cua enzyme thdy phan muéi mat lam cho ching c6 kha ndng
chiu dwng mudi mat tdt hon, diéu nay ciing gitp lam gidm murc cholesterol trong mau cla vat cha.

Trai nguoc voi két qua cta nghlen ctru hién tai, co nghlen ctru da bao cao rang hoat dong cla enzyme hydrolase
mudi mat chwa dwoc phat hién & vi khuén phan 1ap tr méi trwong khong c6 mubi mat (Begley et al., 2006). D&c
biét ca 5 chung vi khuan lactic duong tinh véi enzyme thuy phan mudi mat déu khong lién quan den moi trucmg
duo’ng tiéu héa. Mét s6 chiing vi khuan lactic phan |ap tlr stva va cac sé&n pham tir stva cling da dwoc xac dinh c6
kha n&ng sinh enzyme BSH trong bao cdo ctia Shehata va ddng tac gia (2016) theo phuong phap nay.

Xac dinh kha nang khang khuan va sinh bacteriocin

S&r dung 4 ching vi khudn gay bénh: Escherichia coli ATTC 25922 Bacillus cereus ATTC 11778 Listeria
monocytogenes ATTC 19111, Salmonella typhimurium ATTC 14028 dé danh gia kha nang khang khuén cua céc
chaing vi khuén lactic.

Bang 2. Pwéng kinh vong khang khuan (Bon vi: cm)

Tén ching NC1.2 NC1.6 NC4 NC5 NC2.6 NC3.1.2 | NC3.1.3 NC4.4 NC4.5
Bacillus cereus
ATTC 11778 - - 1,4 1,6 1,3 1,0 1,6 - -
Escherichia coli
ATTC 25922 11 12 12 15 13 16 16 0,9 1.2
Listeria
monocytogenes - - 11 - - 1,0 2,5 - 1,0
ATTC 19111
Salmonella
typhimurium - 15 1,3 15 1,7 1,3 1,75 - 1,0
ATTC 14028
A B D
ol o

Hinh 5. Kha niang khang vi khuan gay bénh

(A: Vi khudn chi thj Escherichia coli ATTC 25922, B: Vi khuan chi thj Bacillus cereus ATTC 11778, C: Vi khudn chi thj
Salmonella typhimurium ATTC 14028, D: Vi khudn ch thj Listeria monocytogenes ATTC 19111)
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T két qua Bang 2. cho thdy chiing NC3.1.3 va NC4 c6 kha ning khang ca 4 loai vi khuin gay bénh (Escherichia
coli ATTC 25922, Bacillus cereus ATTC 11778, Listeria monocytogenes ATTC 19111, Salmonella typhimurium
ATTC 14028) nhwng kha ndng khang ctia ching NC3.1.3 t6t hon chiing NC4 véi biéu hién vong khang khuan co
dudng kinh 1&n. Tién hanh khao sat kha ndng sinh bacteriocin clia chiing NC3.1.3.

Hinh 6. Kha nang sinh bacteriocin ctia chung NC3.1.3

(A: Vi khudn chi thj !Escherichia coli ATTC 25922, B: Vi khudn chi thj Salmonella tyghimurium ATTC 14028,
C: Vi khuén chi thj Listeria monocytogenes ATTC 19111; Ky hiéu P: c6 b6 sung pepsin)

Sau khi G pepsin trong 12 gi&, khéng quan sat thay vong khang khuén xung quanh giéng thach chirng t6 yéu t6
khang khuan cé ban chét protein hodc peptide da bi phan hiy béi pepsin. Cac hop chat khang khuén c6 ban chat
la peptide hay protein do vi khuan san xuét ra dwoc goi la bacteriocin nén trong nghién clru nay da st dung
pepsin lam enzyme d& phan giai bacteriocin, cac protein va peptide bj phan hiy dan dén ching NC3.1.3 khéng
con kha nang khang cac vi khuan gay bénh trén. Do do, cé thé két luan ching NC3.1.3 khang moét sb vi khuén
gay bénh la do co bacteriocin. Hoat tinh khang khuén do bacteriocin ctia vi khuan lactic phan Iap tir Nem chua d&
duwgc nghién clu trwvgc day va dworc bao cao voi dwong kinh vong khang khuan trung binh t& 9,75 mm — 16 mm
(V& Ngoc Chi et al., 2021). Theo Le va ddng tac gid (2015) da bao cao, cac ching vi khuan lactic phan lap ti
Nem chua c6 kha nang khang Escherichia coli, Salmonella typhimurium, Staphylococcus aureus, Bacillus cereus
c6 thé do yéu t6 khac khéng phai axit hiru co.

Nhw vay, sau khi trai qua qua trinh tuyén chon vé cac dac tinh sinh hoc, cudi ciing chon ra 2 chiing NC4 va
NC3.1.3 la hai chding c6 nhiéu tiém nang sinh hoc dé dem di dinh danh.

binh danh chang

Céc phwong phap phan t& rat quan trong dé nhan dang vi khuén va cé thé chinh xac hon déi véi cac phwong
phéap kiéu hinh théng thwéng. Trong nghién ciru ndy, 16S-rARN cla 2 ching vi khuén lactic NC4 va NC3.1.3 da
dwoc khuéch dai va gidi trinh tw d& nhan dang. Sau khi thu dwoc trinh tw 16S-rARN ching NC4 véi do dai
1436bp va chiing NC3.1.3 la 1414bp, tién hanh chay trén chwong trinh BLAST SEARCH dé xem murc d6 twong
ddng v&i cac ching trong ngan hang div liéu NCBI. Ké&t qua giai trinh tw gen cho thy chiing NC4 thudc loai
Pediococcus pentosaceus v&i mirc twong déng 100% véi chiing Pediococcus pentosaceus LB_34, Pediococcus
pentosaceus LB_38 va Pediococcus pentosaceus LB_39. Ching NC3.1.3 thudc loai Lactobacillus plantarum v&i
murc twong ddng 99,93% véi ching Lactobacillus plantarum AR513 va ching Lactobacillus plantarum strain
LAGL1. Vi vay, ching NC4 dinh tén la Pediococcus pentosaceus NC4, va ching NC3.1.3 dinh tén la Lactobacillus
plantarum NC3.1.3.

KET LUAN

T 4 mau Nem chua phan lap dwoc 296 khuan lac, sau khi danh gia hoat tinh sinh hoc, chon ra 2 ching tot nhat
la NC4 va NC3.1.3. Ching NC4 cho mau xanh dam khi tac dung véi X-gal va Aniline nén cé kha nang sinh
B-galactosidase va exopolysaccharide tt. Kha nang sinh enzyme hydrolase mudi mat ctia NC4 biéu hién t6t véi
vong két tha Ién (6mm), chiing NC3.1.3 khdng c6 kha nang sinh enzyme BSH, kha nang sinh B-galactosidase va
exopolysaccharide kém hon chiing NC4. Kha nang khang khuén cta ching NC3.1.3 va chdng NC4 1an lwot dbi
v&i Escherichia coli ATTC 25922 1a 1,6 cm va 1,4 cm; Bacillus cereus ATTC 11778 1,6 cm va 1,2 cm; Listeria
monocytogenes ATTC 19111 2,5 cm va 1,3 cm; Salmonella typhimurium ATTC 14028 1,75 cm va 1,3 cm. Ddng
théi da xac dinh nguyén nhan khang cha yéu ctia chiing NC3.1.3 |a do bacteriocin. Ching NC4 va NC3.1.3 dwoc
dinh danh bang 16S-rARN va xac dinh tén cta ching lan lwot Ia Pediococcus pentosaceus NC4 va ching
Lactobacillus plantarum NC3.1.3.
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ISOLATION AND SCREENING OF LACTIC ACID BACTERIA WITH
PROBIOTIC POTETIALS FROM NEM CHUA FOR APPLYCATION
IN PROBIOTIC PRODUCTION

Pham Hong Nhung, Nguyen Kim Thuy, Luyen Thi Ngoc*Phuong,
Tran Khanh Linh, Bui Doan Trang Nhung, Tran Lien Ha

School of Chemistry and Life Science, Hanoi university of Science and Technology

SUMMARY

In an era of advancing human lifestyles, heightened awareness of health issues has intensified interest in health-
promoting products. Probiotics, particularly those derived from lactic acid bacteria, have gained significant
attention for their potential to enhance gut health, aid in disease management, and potentially extend human
lifespan. Lactic acid bacteria are considered safe and are extensively used in probiotic production due to their
significant biological potential for human health. This study focused on isolating lactic acid bacteria strains from
Nem chua, a Vietnamese traditional fermented pork sausage, to explore their probiotic potential. Among 296
lactic acid bacteria strains isolated from 4 Nem chua samples, after various selection methods, we identified two
strains: Pediococcus pentosaceus NC4 and Lactobacillus plantarum NC3.1.3. Both strains exhibited enzymatic
activity in B-galactosidase and exopolysaccharide production. Pediococcus pentosaceus NC4 showed bile salt
hydrolase enzyme activity, while Lactobacillus plantarum NC3.1.3 did not. However, Lactobacillus plantarum
NC3.1.3 demonstrated superior antibacterial activity compared to Pediococcus pentosaceus NC4 strains of
Escherichia coli ATTC 25922 (1,6 cm; 1,4 cm), Bacillus cereus ATTC 11778 (1,6 cm; 1,2 cm), Listeria
monocytogenes ATTC 19111 (3 cm; 1,1 cm), Salmonella typhimurium ATTC 14028 (2,3 cm; 1,3 cm), primarily
attributed to bacteriocin production. The enzymatic and antimicrobial properties observed in Pediococcus
pentosaceus NC4 and Lactobacillus plantarum NC3.1.3 highlight their suitability for further development into
probiotic formulations. These findings contribute to advancing the understanding and application of probiotics in
promoting human health.

Keywords: B-galactosidase lactic acid bacteria, enzyme bile salt hydrolase, exopolysaccharide, probiotic.
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