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TOM TAT

Vi khuan lactic (Lactic acid bacteria - LAB) 12 nhom vi khuan Gram duong, thuong 1a loi khuan, pho bién trong
duong tiéu héa & ngudi va dong vat. Ching cé kha nang chuyén hoa cac hop chat carbohydrate thanh axit lactic
gilp tc ché vi khuan gay hai, ting cuong hé mién dich va can bang hé vi sinh duong rudt. Nghién ciru nay dugc
thuc hién nham tuyén chon céc chung vi khuén lactic tir sita me va san pham I&n men tir rau qua c6 tiém ning Gc
ché 5 ching vi khuan gay bénh chi thi phd bién, gay ra cac bénh nhiém tring ¢ duong tiéu hda, hd hap, da va méu
(Escherichia coli, Pseudomonas aeruginosa, Salmonella typhimurium Staphylococcus aureus va Streptococcus spp),
dap ng nhu cau cap thiét trong viéc kiém soat cac bénh truyén nhiém va van dé khang vai khang sinh ngay cang
nghiém trong, véi 4 loai khang sinh phé bién (CefotaX|me (Ct), Cefoxitin (Cn) Clprofloxacm (Ci) va Penicillin
(Pn)). Nghién ctru ciing danh gia kha nang chiu mudi mat cua cac chung tuyén chon & cac nong do 0.3%, 0.5%,
0.7%, 1%. Két qua phan lap duoc 21 chang vi khuan tir 3 mau sira me va 2 mau rau qua 1én men, trong d6 7
chang vi khuan co dac diém hinh théi va kha ning sinh héa cua nhom vi khuan LAB. Thyc hién dinh danh sinh
hoc phan tir, giai trinh ty 16S rRNA, 7 chung vi khuan axit lactic dugc xac dinh 18 MM1.2.1 (Lactobacillus
paracasei), MM2.2 (Limosilactobacillus fermentum), MM2.3 (Lactobacillus salivarius), MM3.2 (Enterococcus
faecalis), BC2 (Limosilactobacillus fermentum), DL2 (Lactobacillus citreum) va DL4 (Weissella cibaria).
Nghién ctru ghi nhan ca 7 ching LAB déu c6 kha niang wc ché 5 chung vi khuan chi thi, hiéu qua trc ché dugc
theo ddi lién tyc trong 5 ngay. Trong d6 chung vi khuan Limosilactobacillus fermentum MM2.2 c6 dudng kinh
viing e ché 16n nhét, c6 ¥ nghia khac biét théng ké vai céc chung khac va duy tri hiéu qua én dinh theo thoi
gian. Két qua danh gia mirc d6 nhay cam cua 7 ching LAB ddi vai 4 loai khang sinh cho thdy mirc d6 nhay cam
cha yéu & khéng sinh Cefotaxime (Ct) va Penicillin (Pn). Ca 7 chung déu cé kha ning sinh enzyme bile salt
hyhrolysis (BSH) ¢ ndng d6 mudi mat 1%.

Tir khéa: Khang khuan, khang khang sinh, 18n men rau ca, mudi mat, sita me, vi khuan sinh axit lactic.

MO DAU

Vi khudn lactic (Lactic acid bacteria — LAB) khéng sinh bao tt, c6 hinh cau hodc hinh que, gram duong, catalase
am tinh, oxydase am tinh va cé kha ndng chuyén héa axit lactic. Nhém vi khuan nay thudng cé trong stra me va
trong dwdng tiéu héa & ngudi va dong vat. Ngoai ra, ching cling cé thé dwoc tim thay trong cac san pham Ién
men tw nhién tlr rau qua. Mat dé vi khuén séng c6 trong sira me theo cac cac nghién ciru khoa hoc tir khoang
10°-10° CFU/ml, chiém wu thé bdi cac loai Lactobacillus va Bifidobacterium. Trong d6, cac ching Limosilactobacillus
fermentum va Lactobacillus salivarius dwoc danh gia la cé kha ndng khang khuén va tiém nang probiotic (Perez-
Cano et al., 2010). Trong quéa trinh sinh trwéng, vi khudn LAB st dung duc‘mg glucose, lactose, san sinh axit
lactic, lam pH gidm dwéi pH 4.0, 1am ¢ ché sy phat trién cGa nhiéu vi khuén khac, tir d6 ngan ngiva sw phat trién
cla chung Bén canh d6, LAB con san sinh ra cac hop chéat hydrogen perOX|de (H20y), diacetyl, acetaldehyde
cac ddng phan D clia amino acid, reuterin va bacteriocin cé khd ndng &c ché vi sinh vat gay hai theo cac co ché
khac nhau gitip day IUi sy phat trién cta cac tac nhan gay bénh (Smita et al., 2014).

Hién twong khang véi khang sinh (Antimicrobial resistance - AMR) dang tré thanh mét trong nhitng méi de doa
I&¥n nhét déi voi strc khde toan ciu. Nghién ctru clia Murray va ddng tac gid (2022) cho thdy trong ndm 2019,
AMR da géy ra 4,95 triéu ca tl vong, trong dé 1,27 triéu ca t& vong truc tiép do khang khang sinh cla vi khuén.
Céc vi khuan nhw Escherichia coli, Staphylococcus aureus, va Pseudomonas aeruginosa da dwoc phat hién co
kha nang khang lai nhiéu loai khang sinh quan trong, lam giam hiéu qua didu trj va tdng nguy co t& vong (Murray
et al., 2022). Biéu nay doi hdi sy phat trién cla cac phwong phap didu tri m&i va hiéu qua hon dé khac phuc hién
twong nay. Viéc nghién clru va ng dung cac dong vi khuén lactic c6 thé mé ra hwéng di méi trong viéc kiém
soét cac bénh nhiém khuan, ddng thdi gidm sw phu thudc vao céc loai thude khang sinh. Diéu nay khéng chicé y
nghfa trong y hoc ma con gép phan bao vé strc khde cong ddng trwérc nguy co lan réng cda hién twong khang
khang sinh.
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NGUYEN LIEU VA PHUONG PHAP
Nguyén liéu

MAu stra me dwoc thu thap tai ngan hang stta me, bénh vién T DG, thanh phé H6 Chi Minh tir 5 nguoi me tinh
nguyén d6 tudi ttr 25 dén 35 tudi, co tinh trang stre khoe tot, theo khao sat sirc khde khong sir dung khang sinh
trong vong 3 thang va khéng co bat ky bénh ly nao dwoc chan doan.

MAu dich 1én men rau, qua gém bap cai va dua leo dwoc mua tir chg’ dAu mdi ndng san Hoc Mén, Tp. HS Chi Minh.

Céc chang vi khuan chi thj dwoc dung trong thir nghiém: Escherichia coli, (ATCC 25922) Staphylococcus aureus,
(ATCC 25923) Pseudomonas aeruginosa (ATCC 10231), Salmonella typhimurium (ATCC 14028TM) va
Streptococcus sp, dwoc lwu tri trong bd swu tap gidng vi sinh vat HBCM (HCMbiotech collection microorganisms) tir
Phong Céng nghé Vi sinh va Phong Coéng nghé sinh hoc Y Dwoc thudc Trung tdm Coéng nghé Sinh hoc, TP. Hb
Chi Minh.

Hoéa chat va thiét bj

Cac méi trwdng vi sinh tdng hop nhv MRS (De Man, Rogosa va Sharpe), TSB (Tryptone Soya Broth), TSA
(Tryptone Soya Agar) tr cac hang Bio Basic va Himedia. Dia gidy tAm khang sinh tir Cong ty Nam Khoa Viét
Nam. Héa chat st dung trong kiém tra sinh héa: KOH 3%, H,O, 30%, bod kit nhudém gram (Gram Stain-Kit,
Himedia. India), Bile Salt tir hang Bio Basic. H6a chat s&r dung trong dinh danh sinh hoc phan tt: hoa chét tach
chiét, dién di, tinh sach DNA va gidi trinh ty t&r hdng Thermo scientific, Bio Basic, Merck.

Céc thiét bj va dung cu st dung trong nghién cu dwoc cung cip t& cac hang Himedia, Merck, Carl Zeiss,
Mettler toledo, Memmert, Thermo scientific.

Phwong phap
Phan |dp cac chidng vi khudn nghi ngé’la LAB

Qué trinh thu nhan sira me dwoc thuc hién trwc tiép, can than d& han ché nguy co nhiém ban theo tiéu chuén
cta bénh vién T Di. M3u stra dwoc chiva trong cac 6ng falcon da dwoc vo tring va van chuyén dén Phong
céng nghé Vi sinh trong vong 24 gid & nhiét dd 4°C. Cac mau s*a me dwoc G trong diéu kién yém khi trong moi
trwdng MRS I6ng, & 37°C trong 48 gi¢ (Yavuzdurmaz, 2007).

Rau ct gom bép cai, dva leo duoc rira sach, cét nho cho vao céc lo thiy tinh sach bd sung 3% NaCl, 4 37°C,
duy tri yem khi trong 48 gio.

Qua trinh phan lap cac chdng vi khuan nghi ng& LAB duoc tlen hanh b&ng cach pha lodng thap phan dich tang
sinh bang nwéc mubi sinh 1y vo tring 0,85%, hit 0,1ml & mdi ndng dd pha lodng trai 1én dia thach MRS ¢ b
sung 0,5% CaCOs, G & 37°C va sang loc cac khuan lac don muc tiéu sau 48 gi. Cac dic diém hinh thai dac
trwng cGa nhém vi khuan sinh axit lactic nhw khuan lac mau trdng duc, cé tam hay khong cé tam, kich thuwéc (tir
2-5 mm), dang 16i, c6 mui chua hodc mui si*a chua dac trwng dwoc quan sat bang kinh hién vi soi ndi (Carl Zeiss
— Bre) voi do phdng dai 8X.

Thuc hién dinh danh so bd nhém vi khuan LAB muc tiéu bang cac thir nghiém sinh héa nham loai cac ching
ndm men, vi khuén axit acetic nhuw: khdo sat kha nang tao véong tan trén méi trwéng thach MRS c6 bd sung 0,5%
CaCOs, nhuém Gram, thir nghiém enzyme catalase s dung thuéc tht hydrogen peroxide (H20,) 30%, the
nghiém oxydase dé& kiém tra sy hién dién cta cytochrom oxydase str dung thuéc thir tetra-metyl-p-phenylenediamine
dihydrochlorid (TMPD), kha nang di déng dwgc kiém tra bdng cach quan sét vi khuan trong méi trwrng MRS 16ng
dwdi kinh hién vi quang hoc. Tién hanh ghi nhan cac chiing nghi nge 1a LAB khi c6 két qua 1a gram dwong, tao
vong tan, khéng cé kha nang tdng hop enzym catalase, khéng c6 sw hién dién ctia cytochrom oxydase va khoéng
¢6 kha n&ng di dong dé tiép tuc dinh danh bang phwong phap giai trinh tw DNA.

Pinh danh bang phwong phdp giai trinh tw DNA

DNA vi khuan duoc tach chiét béng quy trinh ctia Phong cong nghé Vi sinh. Phan tng khuéch dai PCR s dung
hai doan mdi 20F (5-GAGTTTGATCCTGGCTCAG-3’) va 1500R (5-GTTACCTTGTTACGACTT-3’) dé& khuéch
dai doan trinh tw 16s rRNA. Phan (rng PCR bao gdém gia nhiét ban dau & 94°C trong 10 phut, tiép theo la 40 chu
ky gébm bién tinh & 94°C, 0 & 56°C va kéo dai & 72°C, mbi bwéc kéo dai trong 60 gidy. Budc cubi cung la gia
nhiét & 72°C trong 10 phut dé& hoan tat quéa trinh PCR. San phdm PCR sau dé dwoc gitr & 4°C dé dn dinh va bao
quan (Dubernet et al., 2002; Lin et al., 2016). Dién di san phdm PCR trén gel agarose 1%, st dung thang
Generuler DNA ladder mix (ThermoScientific). DNA dwoc tinh sach va gidi trinh tw bdng may giai trinh tw gene
3500 Genetic. Trinh tw DNA dwoc x ly, BLAST trén co s& div liéu NCBI dé& xac dinh loai. Cay phat sinh Ioai
dwoc vé thé hién mdi quan hé loai clia 7 chiing tuy&n chon theo phuong phap Neighbor-Joining, bootstrap 1000,
st dung phan mém MEGA11 (Tamura et al., 2021).
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Kha ndng khdng khuan theo théi gian

Kha n&ng khang khuén cta cac ching LAB tuyén chon dwgc danh gia theo thoi gian dwa trén phwong phap
khuéch tan giéng thach. Dich nu6i ciy céac ching LAB & 35°C trong 48 gi¢» dwoc cho vao 3 giéng thach da tao
trén méi trwdng MRS chra 1an lwot cac ching gay bénh chi thj Escherichia c0I| Pseudomonas aeruginosa,
Salmonella typhimurium, Staphylococcus aureus va Streptococcus spp & méat do 10° CFU/mL theo phucmg phap
so mau Mc-farland. Béi chirng am 1a giéng thach cé méi trwdng MRS khéng chiva vi khuan (Hinh 1), G & 35°C
trong 48 gi®. Thi nghiém dwoc Ip lai 5 1an & 1 ching LAB twong (ng vé&i 1 chdng chi thj. Mie d6 khang hodc te
ché khuan dugc xac dinh bing vong vo khuén xuét hién xung quanh giéng thach (Doan Thi Tuyét L&, D6 Minh
Anh, 2019). Budng kinh vong rc ché xung quanh miéng giéng thach dwoc tinh theo céng thirc: AD = D — d.
Trong d6, AD la dwéng kinh viing vé khuan (mm); D la dwdng kinh vong Gc ché (mm) va d la dwéng kinh miéng
giéng (d = 8 mm).

Giéng 1 bC(-)

O

Giéng 2

O

Giéng 3

Hinh 1. B tri thi nghiém khang khuan trén dia petri

Binh tinh khd ndng chju muéi mat

Mudi mat 1a cac mudi clia axit mat, chd yéu bao gdbm cac mudi natri va kali ciia axit cholic va axit chenodeoxycholic, c6
vai trd quan trong trong qud trinh tiéu héa va hap thu chat béo. Cac ching LAB ¢6 tiém néng trng dung trong
probiotic c6 khd nang chiu mudi mat trong duong tiéu hoa cla vat chl nh& hoat dong clia enzyme bile salt
hyhrolysis (BSH) (EC3.5.1.24). Néng d& mudi mat trung binh trong rudt non 1a 0,3% wiv. Kha nang chiu dugc
nong dé mudi mat cao gilp cac chling LAB tén tai lau trong duung rudt (Foley, et al., 2019). Cac ching LAB
tuyén chon dwoc ting sinh trong méi trwdng MRS sau 48 gier & 30°C, ly tam thu sinh khéi, huy&n phu trong PBS
(Phosphate buffered saline) sau d6 nhd dich Ién méi trwéng MRS thach chira mudi mat & cac néng dd 0.3%,
0.5%, 0.7% va 1%. Két qua dwong tinh khi xuat hién vong két tha axit mat (vong sang mé duc) xung quanh sinh
khéi khuén lac LAB.

Mdrc d6 nhay cam khang sinh

Thi nghiém thuc hién dwa trén phwong phap khuéch tan dia do NCCLS (National Committee for Clinical
Laboratory Standards) d& xuét, nhdm danh gia tac dong 4 loai khang sinh khac nhau, bao gébm Cefotaxime
(30ug), Cefoxitin (30ug), Ciprofloxacin (5ug) va Penicillin (10UI) l1én cac ching LAB tuyén chon. Dich tang sinh
cac chiing LAB trong méi trwong MRS 16ng sau 48 gi¢r & 30°C dwoc trai 0,1 ml 1én dia thach MRS. Dat cac dia
gidy da dwoc tAm khang sinh 1én dia thach cé chiing LAB trong didu kién v6 tring, G 30°C trong 48 gi®. Sau thoi
gian G, dwong kinh ving (e ché sinh truéng duoc do va so sanh véi cac gia tri tiéu chudn dé ghi nhan mic do
nhay cdm khang sinh cta vi khuan LAB.

KET QUA VA THAO LUAN
Phan ldp cac chuang nghi nge’la LAB

T 3 mau siva me va 2 mau Ién men rau cu, sang loc
thu dwoc 21 chdng vi sinh vat cé kha nang tao vong
tan trén méi trwong thach MRS c6 bd sung 0,5%
CaCO3, Bac didm hinh thai cta cac chdng thudn duge | MM1.1 - - -

. LeoL X . 3 . L Re ) Y MM1.2.1
danh gid bang kinh hién vi soi ndi va so sanh véi cac MMA 3

Bang 1. K&t qua sinh hoa 12 chiing sang loc

Ching Gram Catalase = Oxydase Kha ndng di déng

+ _ ) _
dac diém hinh thai phd bién cta nhém vi khuén sinh wm1.4 : : : -
lactic. Két qua ghi nhan 12 chdng cé mbd ta hinh thai MM2.2 + - - -
khuan lac dac trung trén méi tredng MRS cta nhom vi mif * : : i
khuan LAB. MG 2 N : : -

« ; ; BC1 + + + N
Két hop két qua khao sat dinh danh sinh héa vé gram, BC2 + - . -
thtr nghiém phan (rng catalase, oxydase, kha nang di gti + - -

+ _ _

dong dwoc thé hién & (Bang 1), ¢ 7 ching gom: -
MM1.2.1, MM2.2, MM2.3, MM3.2, BC2, DL2 va DL4 dap &ng cac dac trwng sinh héa cia nhéom vi khuan LAB
nhw vi khudn gram dwong, phan &ng catalase am tinh, oxydase am tinh va khéng cé kha nang di dong.
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Pinh danh bdng phwong phép giai trinh tw DNA

Két qua BLAST trén co s& di¥ liéu NCBI trinh tw doan gene 16S rDNA clia 7 ching cho két qua cac ching véi ky
hiéu va tén khoa hoc lan lwot la MM1.2.1 (Lactobacillus paracasei), MM2.2 (Limosilactobacillus fermentum),
MM2.3 (Lactobacillus. salivarius), MM3.2 (Enterococcus faecalis), BC2 (Limosilactobacillus fermentum), DL2
(Lactobacillus citreum) va DL4 (Weissella cibaria). Cay phat sinh loai thé hién méi quan hé gi*a 7 ching LAB
tuyén chon dwoc thé hinh & hinh 2.

99 | Lactobacillus saitvartus MTS85499
MM2 3

BC2
%8
Lactobactllus fermentiam MT613448
o) @ A22
™

Limosilactobacillus fermentum MK639007

Lactobacilius plamtarum AB289253

Lactobacillus rhammosus KI216020
o5 | | MMI21

99 ! Lactobactllus paracaset MT305895

99 | Wetssella ctbaria KC987950
9% DL¢
Leuconostoc citreum MI544678
% 'DL2

MM3.2

99 ! Emterococus faecalis MT611693

Pediococcus dextrinicus AY928533

050

Hinh 2. Cay phéat sinh loai cua 7 chang LAB

Khé ndng khdng khuéan

Bang 2. Két qua dwong kinh viing tre ché ciia 7 chiing LAB déi véi E. coli

Loai khang sinh

Cac chung LAB

Ngay 1 Ngay 2 Ngay 3 Ngay 4 Ngay 5
MM1.2.1 - L. paracasei +++ +++ +++ 4+ +++
MM2.2 - L. fermentum +++++ +++++ +++++ +++++ +++++
MM2.3 - L. salivarius +++ +++ +++ +++ 4+
MMS3.2 - E. faecalis +H++ +++ 4+ +++ T+
BC2 - L. fermentum +++++ ++++ ++++ ++++ R
DL2 - L. citreum ++ ++ ++ ++ ++
DL4 - W. cibaria +++ +++ ++ ++ ++

Ghichl: =% 0, “+” 1-5 mm, “++7: 5-10mm, “+++": 10-15mm, “++++7:15-20mm, “+++++": 20-25mm, “++++++": 25-30 mm.

Ca 7 ching LAB tuyén chon déu cé kha ndng Grc ché 5 chiing gay bénh chi thi hodc 1am gidm sw phéat sy phat
trién cla ching khi viing vé khuén bt d&u xuét hién khuan lac cla chiing chi thi sau cac méc thoi gian ghi nhan.
Trong dé ching lactic MM2.2 ¢ hiéu qua khang khuan cao nhat déi v&i 5 ching chi thi sau 1 — 2 ngay, sau dé
duy tri &n dinh sau 5 ngay khao sat. Cu thé, dbi véi E.coli (Bang 2), chling MM2.2 ¢c6 hiéu qua khang khuén tét
nhét, duy tri sau 5 ngay (ttr 21,9 — 22,1 mm), 5 chiing LAB con lai cho két qua khang khuan trung binh 1an lwot tir
8,2 — 18,4 mm. sau 1 — 2 ngay, sau d6 gidm dan & mdi ching trong 3 ngay tiép theo (tir 7,3 — 13,3 mm).

Bang 3. Két qua dwong kinh ving tre ché ciia 7 chiing LAB déi véi P. aeruginosa

Loai khang sinh
Céac chung LAB

Ngay 1 Ngay 2 Ngay 3 Ngay 4 Ngay 5
MM1.2.1 - L. paracasei + + + + +
MM2.2 - L. fermentum ++ ++ ++ ++ ++
MM2.3 - L. salivarius + + + + +

622



HOI NGHI KHOA HOC TOAN QUOC VE CONG NGHE SINH HOC 2024

MM3.2 - E. faecalis + + + + +
BC2 - L. fermentum ++ + + + +
DL2 - L. citreum + + + + +
DL4 - W. cibaria + + + + +

Ghichl: =% 0, “+” 1-5 mm, “++7: 5-10mm, “+++": 10-15mm, “++++7:15-20mm, “+++++": 20-25mm, “++++++": 25-30 mm.

Tuong tw, 5 ching MM2.2, BC2, DL4, DL2, MM2.3 cho kha nang khang P. aeruginosa sau 24 gi®, sau do6 giam
trong 4 ngay con lai, cao nhat la ching MM2.2 1an lwot 7,4 mm va 6,2 mm & ngay tht 1 va ngay thi 5; 2 chung
MM1.2.1 va MM3.2 c6 kha nang trc ché chung chi thi kéo dai 48 gio, sau d6 giam dan (Bang 3).

Bang 4. Két qua dwong kinh ving tre ché ctia 7 ching LAB d6i véi S.typhimurium

Loai khang sinh
Cac chung LAB

Ngay 1 Ngay 2 Ngay 3 Ngay 4 Ngay 5
MM1.2.1 - L. paracasei - +++ 4+ +++ +++
MM2.2 - L. fermentum - ++++ +++++ ++++++ +++++
MM2.3 - L. salivarius - ++++ ++++ +++ +++
MM3.2 - E. faecalis - +H++ 4+ ++++ +H++
BC2 - L. fermentum - +H++ +H++ ++++ ++++
DL2 - L. citreum - +++ +++ +++ ++
DL4 - W. cibaria - ++ ++ ++ ++

Ghi cha: “*: 0, “+” 1-5 mm, “++”: 5-10 mm, “+++”: 10-15mm, “++++":15-20 mm, “+++++": 20-25 mm, “++++++”: 25-30 mm.

Két qua do dwong kinh vang Ge ché gitra 7 ching LAB déi v&i vi khudn S.typhimurium cé thé ghi nhan sau 2
ngay va c6 sy khac biét (Bang 4), trong d6, ching MM2.2 ¢6 hiéu qua (e ché cao nhét, tang dan tir ngay thir 2
(23,5 mm) dén ngay thir 4 (27,1 mm) nhét, sau d6 gidm & ngay th 5 (20,9 mm); 6 chung LAB con lai xuat hién
viing (rc ché sau 2 ngay, sau d6 gidm nhe, trir chiing MM1.2.1, c6 kha nang (rc ché tang dan trong 3 ngay dau
(13,4 — 17 mm).

Bang 5. Két qua dwong kinh ving tre ché cia 7 chiing LAB déi véi S. aureus

Loai khang sinh
Cac chung LAB

Ngay 1 Ngay 2 Ngay 3 Ngay 4 Ngay 5
MM1.2.1 - L. paracasei +++++ +++++ +++++ +++++ +++++
MM2.2 - L. fermentum +++++ ++++++ ++++++ ++++++ +++++
MM2.3 - L. salivarius ++++ +++++ +++++ ++++ ++++
MM3.2 - E. faecalis ++++ ++++ +++ +++ ++
BC2 - L. fermentum +++++ +H++++ ++++++ +++++ ++++
DL2 - L. citreum +4++ +++ +4++ +++ ++++
DL4 - W. cibaria +++++ +++++ +++++ +++++ ++++

Ghi cha: =% 0, +”: 1-5 mm, “++”: 5-10 mm, “+++”: 10-15 mm, “++++7”:15-20 mm, “+++++”: 20-25 mm, “++++++" 25-30 mm.

Doi voi hiéu qua khang vi khuan S. aureus, ca 7 ching LAB tuyén chon déu duy tri hiéu qua khang khuan trong
2 — 3 ngay dau, cao nhat la chiing MM2.2 (27,12 mm), sau d6 c6 dau hiéu giam dan & 2 ngay con lai (Bang 5).

Bang 6. Két qua dwong kinh viing e ché ctia 7 chiing LAB déi véi Streptococcus sp

Loai khang sinh

Céc chung LAB

Ngay 1 Ngay 2 Ngay 3 Ngay 4 Ngay 5
MM1.2.1 - L. paracasei + + + + +
MM2.2 - L. fermentum ++ ++++ ++++ ++++ ++++
MM2.3 - L. salivarius + + + + +
MM3.2 - E. faecalis ++ ++ ++ ++ +
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BC2 - L. fermentum +++ +++ +++ +++ +++
DL2 - L. citreum ++ ++ ++ ++ ++
DL4 - W. cibaria +++ - - - -

Ghi cha: “% 0, “+” 1-5 mm, “++”: 5-10mm, “+++”: 10-15mm, “++++":15-20mm, “+++++": 20-26mm, “++++++" 25-30 mm.

Ngwoc lai, 7 chiing LAB tuy&n chon thé hién kha ning Grc ché vi khuén Streptococcus sp. khac nhau, 2 ching
MM1.2.1 v MM2.3 khong c6 kha ndng trc ché, thé hién & vang vo khuan rat nhé va mé trong thoi gian khao sat;
chiing DL4 chi c6 thé &c ché vi khudn chi thj sau 24 gi®» (13,3 mm), hiéu qua trc ché sau dé khéng con khi xuat
hién nhiéu khuén lac xung quanh giéng thach; 2 chiing MM3.2 va BC2 c6 kha nang khang khuén sau 24 gi¢ dau
tién, 1an lwot 9,3 va 14,6 mm, sau d6 giam dan va &n dinh dén nay thtr 5; 2 chiing MM2.2 va DL2 c6 kha ndng
khang khuan duy tri trong 5 ngay, cao nhat 1a MM2.2 (19,1 mm) (Bang 6).

Céc két qua nay twong ddng voi nghlen clru clia (Abubakr, 2018) khi khao sat kha ndng khang khuan cta 6
chdng LAB tir sira me 60| véi cac vi khuan gay bénh ciing cho thay ving uc ché rd rét trén moi trwéng MRS agar
chta E. coli, véi mét sé ching c6 kha nang &c ché manh mé va duy tri én dinh trong thdi gian dai, dién hinh Ia
chang LAB-HM6. Nghién ctu ctia Abubakr cling ghi nhan rang cac ching LAB nay c6 kha nang khang khuén da
dang, nhidu hop chét chiu trach nhiém cho hoat déng khang khuén va khéng thé quy cho mét hodc cac hop chét
chinh c6 trong stra me va mirc dd va thdi gian duy tri hiéu qué khang khuén co sw khac biét gitra cac chang.

Két qua nghién cu nay cho thay chdng L. fermentum MM2.2 c6 kha
n&ng khang khuan da dang va c6 tiém nang &ng dung cao ciing twong
tw v&i nghién ctru ctia Thuy va ddng tac gia (2024) khi khao sat kha
nang khang khuén cta cac chiing LAB tir thuc phdm 18n men.

Pinh tinh khd ndng chju muéi mat

Chung vi khuadn LAB c6 enzyme BSH lam thiy phan axit mat lién hop
thé hién vong duc trén dia MRS c6 bd sung bile salt & cac néng dd
khac nhau. Két qua cho thay ca 7 ching LAB dé&u cé kha ning chéng
chiu mudi mat & cac ndng dd 0.3%, 0.5%, 0.7% va 1%. Theo nghién
ctu cla Jiang va ddng tac gid (2010), cac ching LAB L. helveticus,
L. fermentum, L. acidophilus cho hiéu qua kh& mudi mat cao 50

I \HI‘ QL LY |n| nlllllllh mllllll|m|l m||n||n|4‘1

mmol/L va cac loai cé kha nang tao probiotic nhw Lactobacillus, o 1 2 3 4 5 6 7 8 o 10 11
Bifidobacteria c6 kha nang thdy phan nhiéu loai mudi mat lién hop Hinh 3. Binh tinh enzyme BSH
khac nhau, hiéu qua khac nhau déi véi dic hiéu méi co chat (Morinaga cua 7 chung LAB

et al., 2022).

Mtrc do nhay cam khang sinh

MUrc d6 nhay cam khang sinh clia cac chiing LAB dwa quan sat dwéng kinh viing vo khuan xung quanh 4 loai dia
gidy khang sinh khdo sat, phan loai thanh ba nhém: khéng nhay cam — K (khéng c6 ving vé khuan), nhay cdm
trung binh — TB (mm), va nhay cam cao — N (mm). Danh gia dwa vao tham chiéu mdc dd nhay cam cia ching
chi thi twong (rng déi véi méi loai khang sinh.

Déi v&i khang sinh Cefotaxime (Ct), ca 7 ching dwoc phan loai & mirc nhay cdm trung binh (TB). Déi v&i khang
sinh Cefoxitin (Cn), ghi nhan ca 7 chiing LAB khéng nhay cam twong tw v&i mot sé chiing LAB trong. Déi véi
Ciprofloxacin (Ci), ghi nhan 5 chang khéng nhay cadm (MM1.2.1, MM2.2, MM2.3, MM3.2, BC2); 2 ching c6 két
qua la nhay cadm trung binh (DL2 va DL4). C6 3 ching LAB (MM2.2, MM2.3, MM3.2) khéng nhay cam; 4 chdng
(MM1.2.1, BC2, DL2, DL4) nhay cdm cao ddi v&i khang sinh Penicillin (Pn). Két qua nghién ctu thé hién sy da
dang trong mirc d6 nhay cam, twong tw mét sd chiing LAB trong phat hién cGa Zommara va ddng tac gia, 2023.
Theo nhiéu nghién ctu, khéng phai tat cd cac ching cé kha ndng khang véi khang sinh (khéng nhay cam) déu
mang gene khang v&i khang sinh dé.

Bang 7. Két qua khao sat mirc do nhay cam khang sinh ctia 7 chiing LAB

Loai khang sinh
Céac chung LAB

Cefotaxime (Ct) Cefoxitin (Cn) Ciprofloxacin (Ci) Penicillin (Pn)
MM1.2.1 - L. paracasei B K K N
MM2.2 - L. fermentum B K K B
MM2.3 - L. salivarius B K K B
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MM3.2 - E. faecalis B K B
BC2 - L. fermentum B K

DL2 - L. citreum B K B

DL4 - W. cibaria B K B

Ghi chu: K: Khéng nhay cdm; TB: Nhay cam trung binh; N: Nhay cam cao.

KET LUAN VA KIEN NGHI

Két qua phan 1ap va tuy&n chon 7 chang vi sinh vat c6 dac diém mé ta hinh thai va sinh héa cta vi khuén lactic,
dinh danh sinh hoc phan td va thé hién méi lién hé théng qua cay phét sinh loai, dwoc xac dinh 1a: L. paracasei
(MM1.2.1), L. fermentum (MM2.2), L. salivarius (MM2.3), E. faecalis (MM3.2), L. fermentum (BC2), L. citreum
(DL2), va W. cibaria (DL4).

Nghién ctru kha nang khang khuén cla cac dong vi khuén lactic 1& mét trong nhiing thic ddy quan trong trong
linh vire vi sinh va y hoc, gitp chéng lai vi khuan gay bénh ngay cang phirc tap. Nghién ctru nay da thanh cong
trong viéc tuyén chon 7 dong vi khuan lactic cé tiém nang khang khuan tir stta me. Ca 7 ching LAB tuyén chon
déu c6 kha ndng &rc ché sy phét trién cta 5 chdng vi khuin gay bénh & mac d6 khac nhau, cé kha nang chiu
duwoc mudi mat & ndng dd 1% va kha nang nhay cdm khéc nhau véi 4 loai khang sinh phé bién khac nhau. Trong
dé L. fermentum MM2.2 c6 kha néng khang khuan va duy tri hiéu qua twong déi 6n dinh trong viéc (e ché nhiéu
loai vi khuan gay bénh phd bién nhw E.coli, P. aeruginosa, S. typhimurium, S. aureus va Streptococcus sp gop
phan phét trién cac phwong phap diéu tri va phong ngira bénh hiéu qua hon, bao vé stirc khde cdng ddng mét
céach toan dién va bén viing.

Cén c6 nghién ciru thém vé tac dong in vivo clia cac ching tuyén chon Ién kha nang khang khuan trén mé hinh
chuét, kiém céc céac gene khang khang sinh ctia 7 ching tuyén chon, dé& han ché hién twong chiing mang gene
khang v&i khang sinh truyén ngang gitva cac vi sinh vat.
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ISOLATION, IDENTIFICATION, AND POTENTIAL PROBIOTIC
CHARACTERIZATION OF LACTIC ACID BACTERIA FROM
BREAST MILK AND FERMENTED VEGETABLES

Nguyen Thi Phuong Trangl, Nguyen Thi Hong Chuyenz, Le Thi Thuy Nhi?, Phan My Hanh?
lFaculty of Biology & Biotechnology — University of Science — Ho Chi Minh City
2Department of Microbial Biotechnology, Biotechnology Center of Ho Chi Minh City

SUMMARY

Lactic acid bacteria (LAB) are typically beneficial Gram-positive bacteria. They were commonly found in the
gastrointestinal tract of humans and animals. They can metabolize carbohydrates into lactic acid, in order to
inhibit harmful bacteria, enhance the immune system, and balance gut microbiota. This study aims to select LAB
strains from human breast milk and fermented vegetable products that have the potential inhibition to five
indicator pathogenic bacteria. These are often found in the gut, environment, food, skin, and mucous membranes
of humans, causing infections in the gastrointestinal tract, respiratory system, skin, and blood (Escherichia coli,
Pseudomonas aeruginosa, Salmonella typhimurium Staphylococcus aureus va Streptococcus sp). The study was
carried out to address the urgent need to control infectious diseases and the increasing phenomenon of resistance
to four common antibiotics (Cefotaxime (Ct), Cefoxitin (Cn), Ciprofloxacin (Ci) , and Penicillin (Pn)). The study
also assesses the bile salt tolerance of the selected strains at concentrations of 0.3%, 0.5%, 0.7%, and 1%. A total
of 21 bacterial strains were isolated from three breast milk samples and two fermented vegetable samples, of
which seven strains exhibited morphological and biochemical characteristics of lactic acid-producing bacteria.
Molecular identification by 16S rRNA sequencing determined that the seven lactic acid bacterial strains were
MM1.2.1 (Lactobacillus paracasei), MM2.2 (Limosilactobacillus fermentum), MM2.3 (Lactobacillussalivarius),
MM3.2 (Enterococcus faecalis), BC2 (Limosilactobacillus fermentum), DL2 (Lactobacillus citreum) va DL4
(Weissella cibaria). Moreover, the study found that all seven LAB strains could inhibit five indicator pathogenic
bacteria. The inhibition effect was monitored continuously over five days. Among these, Limosilactobacillus
fermentum MMZ2.2 illustrated the largest zone inhibition diameter, showing a statistically significant difference
from the other strains and maintaining stable effectiveness over five days. The assessment of the seven LAB
strains' sensitivity to the four antibiotics revealed that they were mainly sensitive to Cefotaxime (Ct) and
Penicillin (Pn). Additionally, all seven strains were capable of producing bile salt hydrolase (BSH) enzyme at a
bile salt concentration of 1%.

Keywords: Antibacterial, antibiotic resistant, bile salts, breast milk, fermented vegetables, lactic acid bacteria.
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