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TOM TAT

Vi khuén axit lactic (LAB) 1a mét loai loi khuan da dugc chimg minh 1a an toan (GRAS) va c6 nhiéu tmg dung
trong cudc séng. Lactobacillus 1a chi 16n nhat trong nhém vi khuan lactic, ching ciing dugc chirg minh c6
nhiéu dic tinh c6 loi nhu: 1én men thyc phdm, khang khudn, tao nhiéu enzyme tng dung trong cong nghiép....
Nhom nghién ciru di phan 1ap duoc 6 chung vi khuan Lactobacillus va sang loc kha ning khang nim Candida
albicans cua chung. Ching D3 va D5 c6 hoat tinh khang nim Candida albicans ATCC10231 tét nhat da dwoc
thir nghiém trudc d6 va dugce lya chon cho nghién ctru nay nhém muc dich xac dinh kha ning sdng sot cua hai
ching nay trong méi truong pH thdp va méi truong chira nong d6 axit mudi mat cao ciia chung. Két qua thi
nghiém cho thiy, hai chung nghién ctru khong c6 kha nang song sOt & moi truong ¢6 pH = 2 sau 2 gio nudi ciy.
Mobi trlmng pH = 3 khong lam édnh huo’ng dén kha ning séng sot cua chung D3, tuy nhién c6 tac dong dén kha
nang song sot cua chung D5 (so luong té bao giam 2log so VO’l mau klem ching tai thm diém 3 gio sau nuoi
cdy). Ca hai chung déu phat trién tot trong moi trudng co nong d6 mudi mat 0.3%, s luong té bao gan nhu
khong co su thay ddi sau 4 gio nudi cay. Hai chiing ciing cho thay kha ning khang Escherichia coli va Staphylococcus
aureus twong dbi tot voi dudng kinh vong khang tir 14,17 — 22 mm. Két qua nay ciing cho thiy dugc tiém ning
tng dung cua chiing trong phat trién cac san phim probiotics c6 hoat tinh khang ndm ciing nhu khang khuan.

Tir khéa: Khang khudn, Lactobacillus, méi truong pH thdp, mudi mat, thuc phim 1én men, vi khuén lactic.

MO DAU

Vi khuan axit lactic (LAB) la mét nhém vi khuén cé kha nang Ién men cacbohydrate thanh axit lactic 1a san pham
chinh hodc san phadm duy nhét. LAB | vi khudn Gram dwong, khéng sinh bao t, cau khuan khéng di déng hoac
hinh que, c6 thé hé hap ki khi hodc hiéu khi tuy tién, catalase am tinh, c6 kha nang chiu dwng cao dbi véi pH
thap. Chuing 1a vi khuan khéng gay bénh va duwoc chirng minh la an toan (GRAS) (Mozzi, 2015). Ngoai axit lactic,
nhiéu loai vi khudn LAB con cé kha néng tao ra céac chét (rc ché sinh trudng nhw bacteriocin, hydrogen peroxide,
diacyls,... ngan chan sy phét trién cta vi khudn gay hv héng thwc pham va mam bénh (Mokoena, 2017).
Lactobacillus la chi Ién nhat trong nhém vi khuén lactic va c6 168 loai thudc chi nay da dwoc phat hién cho dén
nay. Lactobacillus & vi khuan ky khi tay tién, vi khudn gram dwong, catalase am tinh, khéng hinh thanh bao te,
hinh que, c6 kha nang Ién men dwong tao ra axit lactic (Ibrahim Salam, 2016). Chang la nhirng sinh vat cé nhu
cau dinh dwéng phirc tap bao gdbm carbohydrate, acid amin, peptit, bazo nucleic, axit béo vitamin va khoang chét.
Pa s6 céac loai Lactobacillus da duoc phan lap tr dwong tiéu hda cua nguwoi va dong vat. Ngoai ra, Lactobacillus
con dwoc tim thay tlr rau va cac san phadm lén men cla chidng, thuc vat (d&c biét 1a thuc vat dang théi riva), ngi
cbc, siva va cac san phadm Ién men tir siva,. (Mokoena 2017).Vi khuén Lactobacillus 1& vi sinh vat an toan va cé
nhiéu (rng dung to I&n trong cdng nghiép thuc ph&m, cong nghé sinh hoc, y hoc; ching con 1a loi khudn khéng
thé thiéu trong hé tiéu hoa cia ngwdi va dong vat. Lactobacillus thuwdng dwoc chon [am men vi sinh vi thé hién
nhiéu d&c tinh quan trong nhw: khd ndng chiu acid va mudi mat cao, kha nang bam vao b& mat rudt, tc ché cac
loai c6 kha ndng gay bénh (hoat tinh khang khuén), khang khéang sinh, san xuit exopolysacarides va loai b
cholesterol...

Chuing t6i da phan lap dwoc cac ching vi khuan lactic t» nwéc dwa chua mua tai cho Hoang Mai, quan Hoang
Mai, Ha N&i va danh gia hoat tinh khang ndm cda ching, dic biét 1a kha ning khang ndm Candida albicans
ATCC10231. Két qua danh gia cho thdy rang ching D3 va D5 c6 kha ndng khang ndm C.albicans manh nhét voi
dudng kinh vong khang Ién t&i 15mm (s6 liéu khong thé hién). Trong nghién ciru nay, chung t6i xac dinh kha
ndng sdng sét cia hai ching nay trong méi trwdng pH thap va mai trwdng chivra ndng d6 axit mubi mat cao, day
la mdi trwdng md phdng hé tiéu héa clia con ngwdi. Ddng thdi, kha nang khang vi khudn Escherichia coli va
Staphylococcus aureus cla hai chiing lactic nay ciing dwoc nghién ciru so bd thdng qua phwong phap dd thach
hai I&p.
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VAT LIEU VA PHUONG PHAP
Vat liéu
Hai ching vi khuan Lactobacillus plantarum (D3 va D5) dwoc phan lap tr nwéc dwa chua mua tai chg Hoang

Mai, quan Hoang Mai, Ha Noi. CAc chiing vi khudn chi thi bao gdm: Escherichia coli ATCC 25922, Staphylococcus
aureus ATCC25923 tir Bénh vién bénh Nhiét d&i Trung wong co s& 2.

Phwong phap nghién ciru
Phwong phédp xdc dinh kha ndng chju pH thap cda chidng

Céc chlng da phan lap dwoc nudi cly riéng ré trong SmL moi trwong MRS Idng & 37°C trong 24 glcy Hut 100
microlit canh triedng vao SmL moi treong MRS da diéu chinh pH vé gia trj 2 va 3 bang HCI 1N. U & 37°C trong 3
gi®, sau d6 hat 100 microlit canh trwéng sau mbi gio khdo sat dem trang déu trén dia thach chira moi treong
MRS. Nudi & 37°C trong 24 gi¢r. Lam twong tw véi mau kidm ching dwong (cac ching thi nghiém dwoc nuéi cly
trong 5mL moéi trwdng MRS cé pH=7).

Phwong phdp xdc dinh khd ndng séng trong méi trirong chira muébi mat

Kha nang sbng trong méi triwdng c6 mudi mat cia cac ching vi sinh vat dwoc kiém tra bang cach G té bao trong
méi trwdng MRS 16ng chiva 0,3% mubi mat. Kha nang nay dwoc danh gia dwa trén sb lwong khuan lac dém duoc
trén céc dia petri sau khi G t& bao & 37°C trong cac khoang thdi gian 0, 1, 2, 3 va 4 gid, twong (ng vdi thdi gian
Iwu thiee an trong ruét non.

Phwong phdp xac dinh kha ndng khang khudn
Phuong phép ké mét duong thang

Th& nghiém nay st dung phwong phap dé thach hai lép da bién ddi (overlay method) dwoc tham khao tir nghién
ctru cla Muhammad Saleem Kalhoro (2023) va Hong — Jae Lee (2023) (Kalhoro et al., 2023; Lee et al., 2023).
Dau tién, nudi tang sinh E. coli va S.aureus trong 5 mL méi trwdng LB 16ng & 37°C, 150 rpm, trong 24 gid. LAy
mot lwong khuén lac vi khuan Lactic ké thanh mét dwdng thang trén dia MRS agar, nudi & 37°C trong 24 gio.
Sau dd, pha 1én bé mét thach bang mét Iép 10 mL méi trweng LB ban rén (0,7% agar) da tron véi 1% (viv) canh
trwdng vi khuan chi thi (3 diéu chinh v& ODegonm = 1). Méi trwdng LB ban ran dwoc dé trong bé 6n nhiét & 55°C
trwée khi tron véi vi khudn chi thi. Bia thach dwoc G trong 24 gid & 37°C va quan sat vong (e ché xuét hién
quanh dwéng khudn lac.

Phuwong phap nhé giot

The nghiém nay st dung phwong phap dé thach hai 16p (overlay method) dwoc tham khao tir nghién ctru cla
Zhixiang Qian (2020), Muhammad Saleem Kalhoro (2023) va Hong — Jae Lee (2023) (Kalhoro et al., 2023; Lee et
al., 2023; Qian et al., 2020). Dau tién, nudi tang sinh vi khuadn LAB d& phan 1ap trong 5 mL méi trudng MRS léng
& 37°C, 150 rpm, trong 24 gi¢». Nhé 3 uL canh trweéng vi khuan lactic (4 diéu chinh vé OD600nm = 1) 1&n dia moi
trueng MRS agar, dé kho roi dem 0 & 37°C, 24 gidv. Tiép theo, nubi tang sinh vi khuan E.coli va S.aureus trong 5
mL méi truong LB 16ng & 37°C, 150rpm, trong 24 gid. Sau do, phd lén bé mat thach bang mét Iop 10 mL moi
trwdng LB ban ran (0, 7% agar) da tron voi 1% (v/v) canh trwong vi khuén chi thi (da diéu chinh v& OD600NmM =
1). Mo6i trwo’ng LB ban rén dwoc dé trong bé én nhiét & 55°C trwée khi tron véi khudn chi thi. Bia thach dwoc G
trong 24 gi& & 37°C va quan sat vong trc ché xuat hién quanh khuén lac. Vi khudn dwoc xem Ia c6 kha nang trc
ché néu dwong kinh vong tre ché rong hon 2 mm.

KET QUA VA THAO LUAN
Két qua kha nang chiu pH thap cta ching

Két qua nghién ctru kha n&ng tdn tai ctia Lactobacillus trong madi trwdng acid thap dwoc didu chinh bang acid HCI
dé gia 1ap nhw méi trwdng acid cta da day. Tai gid tri pH = 2, c& 2 chiing D3 va D5 déu khong cé té& bao vi khuan
nao sbng st sau 2 gio' dau tién, ching t6 vi khuén nay khong thé ton tai trong méi treong acid khac nghiét (Hinh 1).
Kha nang phat trién va ton tai cla ching D5 da c6 sy glam dang ké tai gia tri pH = 3, trong khi ching D3 van duy
tri sé lwong té bao nhw ban dau (Hinh 2) Chan HK va déng tac gla béo céo réng cac acid nhw acid clohydric
(HCI) ciing dwoc tim thay trong da day cla con ngwdi va phé v& cac phan to sinh hoc cda t& bao nhu acid béo,
protein va DNA. Mdi trwdng pH thap c6 thé (rc ché qua trinh trao dbi chat va lam giam sw phat trién cling nhuw kha
nang ton tai clia Lactobacillus (Sahadeva et al., 2011). Cac nghién ctru khac ciing cho réng viéc tiép xdc véi acid
da day c6 pH < 2 sau 3 gid 0 lam gidm dang k& sé lwong vi khuan sdng sét. Theo Prasad va Chan, diém nguéng
dé xac dinh trang thai khang acid dwoc dat & pH = 2 va pH = 3 trong thdi gian G 3 gi® vi né md phéng sw cw trl
ctia vi khudn trong da day (Prasad et al., 1998).

761



CONG NGHE VI SINH, THUC PHAM VA MOl TRUONG

Kha nang chiju Acid pH = 2 cua chung D3 Kha nang chju Acid pH = 2 cua chung D5
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Hinh 1. Kha nang chiju Acid pH = 2 cta hai chung D3 va D5

Kha nang chiu Acid pH = 3 ctia chiing D3 Kha nang chiu Acid pH = 3 ctuia chung D5
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Hinh 2. Kha nang chiu Acid pH = 3 cta hai chung D3 va D5
Két qua kha nang séng trong mai trwéng chira mubi mat

Kha nang chiu néng d6 mubi mat 0.3% dwoc khado sét sau 4 gid G va cé ldy mau sau méi gi' (Hinh 3). Ca hai
chang D3 va D5 d&u tbn tai va phat trién trong madi trwéng mudi mat. So sanh sé lwong khuan lac khi nudi & moi
truéng c6 va khdng c6 mudi mat téc dé phat trién cta ching khong thay ddi nhidu, chi cé ching D3 thé hién sw
kém thich nghi hon so v&i mau kiém chirng sau 4 gi& nudi cay. Tém lai, hai chiing nay cho két qua khang mudi
mat tbt sau 4 gi®& 0. Theo S. Mandal sau khi vi khuan tiép xtc véi mudi mat, sy pha vé& can bang ndi mdi té bao
xay ra dan dén sy phan ly va pha v& tinh nguyén ven cda I&p mang kép lipid va protein lam gidm sb lwong vi
khuan va cubi cliing té bao chét (Mandal et al., 2006).

Kha nang chiu mudi mat cua ching D3 Kha nang chiu mudi mat cta ching D5
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Hinh 3. Kha nang chiu muéi mat néng dé 0.3% cha hai ching D3 va D5
Két qua kha kha nang khang khuan ctia ching

Két qua thir nghiém da cho thay xung quanh dwdng nudi cdy Lactobacillus xuét hién ving khang khuén tuwong
ddi rd rét, tai do hai loai vi khuan chi thi khéng phat trién (viing c6 mau trong hon xung quanh). Ngoai viing khang
khuén, vi khu&n van phat trién binh thweng (Hinh 4). Qua thtr nghiém nay co thé buéc dau khang dinh ca 2 ching
Lactobacillus nghién ctru diéu cé kha ndng khang lai E.coli va S.aureus.
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Hinh 4. Kha nang khang E.coli va S.aureus ctia chung D3 va D5

Sau th&r nghiém dinh tinh kha n&ng khang hai vi khuan chi thi ctia cac ching D3 va D5, thtr nghiém s dung
phwong phap nhé giot da dwoc thye hién nhw mot cach dinh lweng kha nang khang khuan cla cac chiing nghién
ctvu. Phuong phap nay 1& mdt phwong phap kha phd bién dé xac dinh va so sanh chinh xac tinh khang khuan,
khang ndm cla cac ching loi khuan. Két qua thu dwoc & Hinh 5 cho théy, ca hai chiing D3 va D5 déu khang lai
E.coli manh hon S.aureus. Bwong kinh vong khang E.coli va S.aureus cua D3 lan lwot 1a 22 mm va 15,17 mm.
Déi v&i chiing D5 thi cac con sb twong ¢ng 1a 20 mm va 14,17 mm. Theo két qua nay co thé thay réng chang D3
¢6 kha ndng khang lai hai loai vi khuan chi thi manh hon ching D5. Két qua nay twong ddng véi mét sb nghién
clu trwdc day nhu cia Muhammad Saleem Kalhoro va ddng tac gia (2022) déi véi ching Lactobacillus phan lap
tl siva trau thé nhdm khang vi khuan E. coli ATCC 25922 (dwdng kinh vong khang 16,6 — 19,3 mm) va vi khuan
S.aureus véi dwdng kinh vong khang 17,3 — 20,3 mm (Kalhoro et al., 2023). &' Viét Nam, Nguyé&n Téng Phu va
Nguyén Thj Lién da thwc hién véi ching vi khuén lactic phan 1ap tir st)a me véi dwdng kinh vong khang tir 5,33 —
23,00 mm dbi v&i E.coli va 2,67 — 12,67 mm dbi véi S.aureus (Phi & Lién, 2019).

Duwéong kinh vong khang khuan cta ching D3 va D5
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Hinh 5. a. Hinh anh vong khéang E.coli va S.aureus ctia chung D3 va D5; b. Két qua thtr nghiém dinh lwong
kha nang khang E.coli va S.aureus cta ching D3 va D5

KET LUAN

Nghién ctru nay da chirng minh réing hai chiing vi khuan Lactobacillus D3 va D5 cé dé& séng sét va phat trién tét &
méi trwdng c6 pH = 3 va néng d& mudi mat la 0.3%. Cac chang vi khuan nay cé kha nang tén tai trong didu kién
pH thap cho thay tiém ning trong viéc séng sét trong méi trwéng da day co dd acid cao va ndng d6 mubi mat &
ruét non. Kha nang khang E.coli va S.aureus cta chung D3 va D5 da dwoc tht nghiém va cé két qua twong déi
cao so voi cac cong bd trwéc do voi duwdng kinh vong khang Ién nhét 1a 22 mm. Céac nghién ciru vé co ché
khang ndm khang khuan cda hai chung sé tiép tuc dwoc thyc hién. Ngoai ra, cac nghlen clu tiép theo sé tap
trung vao viéc danh gia tiém ndng s dung hai ching vi khuan nay trong cac san phadm thwc phadm chirc nang va
probiotic, nhdm (rng dung vao viéc phong ngtra va diéu tri cac bénh nhiém khudn dwdng rudt.
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EVALUATION OF PROBIOTICS AND ANTIBACTERIAL PROPERTIES OF
LACTOBACILLUS PLANTARUM D3 AND LACTOBACILLUS PLANTARUM D5

Duong Dieu Linh®, Nguyen Thuy My’, Le Thi Hai Yen', Le Sy Phan Anh? Nguyen Thanh Hoa
'School of Chemistry and Life Sciences, Hanoi University of Science and Technology

2Faculty of Biology, VNU University of Science

SUMMARY

Lactic acid bacteria (LAB) is a type of probiotic that has been proven to be safe (GRAS) and has many
applications in life. Lactobacillus is the largest genus in the lactic acid bacteria group. They have also been
shown to have many beneficial properties such as: food fermentation, antibacterial ability, creating many
enzymes for industrial applications, ... Six strains of Lactobacillus bacteria had been isolated and screened their
ability to resist Candida albicans fungus. Two strains D3 and D5 with the best antifungal activity were selected
for this study with the aim of determining the ability of these two strains to survive in low pH and high
concentrations of bile salt acids environments. The results showed that the two researched strains were not able
to survive in an environment with pH = 2 after 2 hours of culture. The pH = 3 environment does not affect the
survival ability of strain D3, but has an impact on the survival ability of strain D5 (the number of cells decreased
by 2log compared to the control sample at 3 hours after incubation). Both strains grew well in an environment
with 0.3% bile salt concentration, with almost no change in cell number after 4 hours of culture. The two strains
also showed relatively good resistance to Escherichia coli and Staphylococcus aureus with resistance zone
diameters ranging from 14.17 to 22 mm. This result also shows the potential application of the strain in
developing probiotic products with antifungal and antibacterial activities.

Keywords: Antibacterial, Lactobacillus, low pH environment, bile salts, fermented foods, lactic bacteria.
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