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TOM TAT

Gamma-aminobutyric acid (GABA) la mét acid amin ¢6 vai tré nhie chat
dan truyén than kinh ik ché va mang lai nhiéu loi ich cho sirc khde. Nghién
ciiu ndy nham phén ldp va tuyén chon cdc ching vi khuan lactic (LAB) sinh
GABA tir kim chi va diwa cdi thu thdp tai Can Tho va Vinh Long. Trong
nghién ciru, 26 dong vi khudn LAB trén méi truong MRS da duwoc phan ldp.
Qud trinh sang loc theo cdc tiéu chi sinh acid lactic, tiém ndng probiotic va
tao GABA da xdac dinh nam dong LAB: KC5, KC9, DC4, DC9 va DC11. Ca
ném dong déu cho khd nang sinh acid lactic cao va én dinh sau 48 gio lén
men, trong d6 dong KC5 dat ham heong cao nhat la 26,93 g/L. Bac biét,
dong KC5 con thé hién kha nang sinh GABA vuot tréi, dat 2,146 mg/mL sau
72 gio Ién men trong méi treong MRS long c6 bé sung 0,25% MSG 6 37°C.
Phan tich trinh tw 16S rRNA xac dinh dong KC5 thudc loai
Limosilactobacillus fermentum (PX136141.1), véi tiém ning img dung cao
trong phat trién thiec pham chire nang én men giau GABA.

T khoa: Qwa cdi, kim chi, Limosilactobacillus fermentum, Ién
men, vi khudn lactic (LAB), y-aminobutyric acid (GABA)

ABSTRACT

Gamma-aminobutyric acid (GABA) is an amino acid that serves as an
inhibitory neurotransmitter, offering several health benefits. This study
aimed to isolate and select lactic acid bacteria (LAB) strains capable of
producing GABA from traditional fermented products such as kimchi and
pickled mustard greens, collected from Can Tho city and Vinh Long
province. A total of 26 LAB strains were isolated on MRS medium. Through
a selection process based on lactic acid production, probiotic potential, and
GABA biosynthetic capacity, five LAB strains (KC5, KC9, DC4, DC9, and
DC11) were selected. All five strains exhibited high and stable lactic acid
production after 48 hours of fermentation, with strain KC5 showing the
highest yield at 26.93 g/L. Notably, strain KC5 also demonstrated superior
GABA production, reaching 2.146 mg/mL afier 72 hours of fermentation in
MRS broth supplemented with 0.25% monosodium glutamate (MSG) at
37°C. 16S rRNA gene sequencing identified KC5 as Limosilactobacillus
fermentum (PX136141.1), with high potential for application in the
development of GABA-enriched fermented functional foods.

lactic acid bacteria (LAB),
pickled mustard greens, -

Keywords: Fermentation, kimchi,
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1. GIOI THIEU

Vi khuan acid lactic (LAB) 1a nhom vi khuan
Gram duong, c6 hinh que hoic hinh ciu, khong sinh
bao tr, thuong khong di dong, catalase va oxidase
am tinh (Abee et al., 1999). Chiing 1a vi khuan ky
khi tily nghi, c6 kha nang 1én men carbohydrate dé
tao acid lactic, gop phan vao viéc ha pH moéi truong
va trc ché vi sinh vat gy hu hong (Nguyen et al.,
2022). Nho @6, LAB giir vai trd quan trong trong
qué trinh 1én men thyc pham truyén théng nhu sita
chua, kim chi, dwa mudi, gop phan cai thién mui vi,
kéo dai thoi gian bao quan va tang gia tri dinh dudng
ctia san pham. Bén canh d6, LAB con c¢6 kha ning
tong hop cac hop chat chuyén hoa thir cap c6 hoat
tinh sinh hoc nhu acid hitu co, exopolysaccharide,
bacteriocin, vitamin va dic biét la gamma-
aminobutyric acid (GABA). GABA la mét acid
amin ¢ chirc ning nhu mot chat din truyén than
kinh e ché, mang lai nhiéu loi ich cho strc khoe nhur
hd trg didu hoa huyét ap, giam cing thang va cai
thién gidc ng (Hepsomali et al., 2020; Almutairi et
al., 2024; Icer et al., 2024; Xu et al., 2025).

GABA 1a mot acid amin dong vai trd nhu chat
dan truyén than kinh, gitip trc ché tin hiéu than kinh
va lam diu hé than kinh, tir 6 giam lo 4u, cang thang
va sg hai. GABA dugc str dung dé h tro didu tri mat
ngu, trAm cam, ting mién dich, didu hoa huyét ap,
giam béo phi va cai thién thi lyc (Cui et al., 2020).
Mot sb dong LAB c6 kha ning san xuat GABA nho
enzyme L-glutamate decarboxylase (GAD), gilip
LAB chdng chiu méi trudng axit bang cach chuyén
L-glutamate thanh GABA va CO,. Do do, céac loai
san pham 1én men giau GABA truyén théng nhu kim
chi va dua cai mudi chua sir dung cac dong 1én men
bang vi khuén lactic (LAB) dugc xem 1a phuwong
phap ty nhién va hiéu qua dé san xuit GABA (Devi
et al., 2023). Trong nghién ctru nay, viéc phan lap
LAB tir kim chi va dwa cai co kha ning san xuét
GABA di duge thuc hién va tiém nang cua chiing
trong viéc san xudt san pham mudi chua giau GABA
cling da duoc tién hanh nghién ciru.

2. PHUONG PHAP NGHIEN CcUU

2.1. Vit liéu va héa chét

Mau kim chi cai thao (Brasica pekinensis Rupr.)
va dua cai be xanh (Brassica campestris L.) dugc
thu tir cac cho tai phudng Ninh Kiéu, thanh phé Can
Tho va xi Tan Qudi, tinh Vinh Long. Mau dugc bao
quan trong thung chtra miu & nhiét d6 4 - 10°C va
van chuyén vé phong thi nghiém.
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Moi truong MRS long (De Man, Rogosa va
Sharpe, Himedia, An D§), GABA chuan (Trung
Quoc), Monosodium glutamate (MSG), CaCOs
(Xilong, Trung Ql}()c), bd nhudm Gram (Nam Khoa,
Viét Nam), thubc thu catalase (Xilong, Trung
Quodc,), oxidase (Nam Khoa, Viét Nam) va indole
(Merck, buc).

2.2. Phuong phap nghién ciru

2.2.1. Phan ldp va nhan dién vi khudn lactic

MaAu kim chi cai thao (pH 4,5 - 5,1; d0 man 70 -
75 ppt) va dua cai be xanh (pH 4,19 - 4,6; d0 man
25 - 30 ppt) duoc liy 10 g, dong nhét trong 90 mL
moi truong MRS 16ng bang méay dap mau, sau dé o
lic & 37°C trong 48 gid. Sau khi u, 100 puL dung
dich mau dugc trai trén dia moéi truong thach MRS
va i & nhiét d6 37°C. Sau 48 gid, nhitng khuan lac
dac trung xuét hién da dugc quan sat va chon, sau
do viée céy chuyén duoc thuc hién cho dén khi xac
dinh duoc d6 thuan cua cac dong vi khuén.

Dic diém khuan lac trén méi truong MRS dugc
quan sat dudi kinh hién vi soi ndi (Carl Zeiss, Dtc).
Dic diém té bao dugc ghi nhan bang kinh hién vi
quang hoc (Primo Star iLed, Carl Zeiss, buc) ¢ 46
phong dai x1000 va xéac dinh cac ddc diém sinh hoa
catalase va oxidase. Cac dong vi khuin dwoc tuyén
chon dya trén dic diém dién hinh cua vi khuén acid
lactic. Khuan lac quan sat dugc c6 mau tring sira
hodc tring duc, bé mat lang, dang 16i mé hodc 1ai,
v6i ria khuén lac nguyén hodc hoi chia thuy. Hinh
thai té bao da dang g6m dang que, cau, cau doi hodc
chudi cdu. Cac dong déu bat Gram duong va 4m tinh
v6i phan ung catalase va oxidase (Ary et al., 2021;
Angadi et al., 2021).

2.2.2. Khao sat kha nang lén men acid lactic
cua cac dong vi khuan da phan lgp

Ham luong acid lactic dugc xac dinh theo
phuong phap chuan d6 acid (Nguyen & Hwang,
2016). Cac dong vi khuan lactic dwoc nudi ting sinh
trong 10 mL moéi truong MRS long, u lic & 37 °C
trong 24 gio. Sau do, 1 mL dich tang sinh dugc cay
chuyén vao 6 mL moéi trudng MRS long méi va tiép
tuc 1én men tinh & 37 °C trong 72 gio. Ham lugng
acid lactic sinh ra dugc xac dinh sau 24 gio, 48 gio
va 72 gio.

Tai mdi thoi diém, 1 mL dich lén men tir mdi
dng nghiém duogc 1iy va cho vao mot éng nghiém
mdi, sau d6 thém 1 - 2 giot phenolphthalein lam chi
thi mau. Chuan do béng dung dich NaOH 0,1 N
dugc thém tir tir, mdi lan 25 uL, cho dén khi dung
dich chuyén sang mau hong. Ham luong acid lactic
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trong 1 mL dich mau dugc tinh theo cong thirc cua
Nguyen and Hwang (2016):

A=k xVx1000

Trong d6: A 1a ham lugng acid lactic trong 1 mL
mau (g/L), V 1a thé tich NaOH di sir dung (mL) va
k 12 hé s6 quy ddi acid tong vé acid twong tmg véi 1
mL NaOH 0,IN (k = 0,009)

2.2.3. Khao sat dac tinh probiotic cac dong vi

khudn acid lactic dd tuyén chon

Kha ning chiu pH: Vi khuén LAB sau khi dugc
nudi ting sinh (mat sé dat 107 CFU/mL) dugc
chuyén 100 uL vao mdi truong MRS ¢6 pH 2 (sir
dung HCI 3M dé diéu chinh) va u lic ¢ 37°C. Sau
24 gid, mat s6 vi khuan trén méi trudng thach MRS
duoc xac dinh bang phwong phap nho giot dém song
(Hoben & Somasegaran, 1982).

Kha nang chiu mudi mat: Vi khuin LAB (mét s6
107 CFU/mL) dugc chuyén 100 uL vao mdi MRS
¢6 bd sung 0,3% mudi mat, u lic & 37°C. Sau 4 gid,
viée x4c dinh mat s6 vi khuan trén méi truong thach
MRS duoc tién hanh bang phwong phap nho giot
dém séng (Hoben & Somasegaran, 1982).

Kha ning chiu khang sinh: Vi khuan LAB (mat
s6 107 CFU/mL) dugc trai trén méi trudng NA, sau
do6 lan luot dat dia gidy c6 tam khang sinh
(ampicilline 10 pg, oflaxacin 30 pg va tetracyline 30
pg) va u & 37°C. Sau 24 gid, viéc ghi nhan dudng
kinh vong khang khuin (néu co) va viéc xac dinh
muc d6 nhay cam véi khang sinh duogc tién hanh.
Mau dugc xem 1 khang khi dudng kinh vong khang
khuan < 14 mm va nhay cam khi > 14 mm (Sharma
etal., 2017).

Kha nang ty bam dinh: Té bao vi khuan dugc rira
2 14n bang dung dich dém PBS (8 g NaCl; 0,2 g KCI;
1,44 g; NaPOy; 0,24 ¢ KH,PO4; nudce cat du 1 L,
pH 7,2 vo tring), sau d6 dugc tai huyén phu trong
dém PBS va ghi nhan mat s6 vi khuan béng gia tri
OD & bude song 600 (ODpan aiu). Sau d6, huyén phu
vi khuén dwoc i trong diéu kién tinh & 37°C trong 5
gio va xac dinh gi4 tri ODg,, trén bé mat. Ty 16 tu két
dinh dugc tinh bang phan trim d6 giam mat do
quang hoc (ODew) cua dich ndi sau thoi gian U tinh
s0 v6i gid tri ban dau (Huynh et al., 2023).

[(ODban dau - ODsau)/ODban déu]XI 00
2.2.4. Danh gia kha nang sinh GABA cua cac

dong vi khudn lactic da dwoc tuyén chon

Ham luong GABA trong dung dich sau 1én men
cua cac dong vi khuén lactic dugc xac dinh bang
phuong phap séc ky ban méng TLC (Li et al., 2009).
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Dung dich sau 1én men duoc chuyén vao eppeendorf
va ly tam & 10000 vong/phut trong 10 phut, sau d6
chuyén dich trong qua dng eppendorf méi. Chdm 2
puL dich trong sau khi ly tam, 2 pL dung dich
GABA, MSG chuén (2 mg/mL) 1én ban méng silica
gel (5x10 cm) da kich hoat bang cach sy & nhiét do
90°C trong 30 phut, cc vét cham cach nhau 1 cm va
cach dung méi 1,5 cm, doi cac chidm mau kho trong
3 phat, sau d6 dit ban mong vao bé chay sic ky c6
chira 20 mL hdn hop dung méi gdbm n-butanol, acid
acetic va nudc (ti 1& 5:3:2) bd sung 1,2% (w/v)
ninhydrin. Khi dung méi sic ky cach dinh ciia tim
sic ky khoang 0,5 cm thi lay ban mong ra va cho
vao til sdy & 70°C trong 80 phut dé nhan dién cac
dom GABA.

Dinh luong GABA sinh ra: Cac ddm GABA tinh
khiét xac dinh trén ban mong sic ky dugc cit va cho
vao 6ng nghiém co6 chira 5 mL dung dich ethanol
75%: CuS04.5H,0 0,6% voi ti 1€ 38:2 (v/v), vortex
cho dén khi cac ddm GABA tinh khiét hoa tan hét
vao dung méi. Do hap thu duge do & budc song 512
nm. Dinh lugng GABA trong cac mau dya vao
duong chuin GABA. Ham lwong GABA dugc xéac
dinh dya trén dudong chuin GABA (0,5 - 3,0
mg/mL) ¢6 phuong trinh tuyén tinh y = 0,0338x —
0,0226 voi R?=0,9821.

2.2.5. Pinh danh dong vi khudn da tuyén chon

Dong vi khuén duoc chon duoc cdy chuyén vao
moéi truong MRS va tién hanh dinh danh bang
phwong phap khuéch dai trinh t gene PCR giai trinh
tu gene 16S rRNA. Cap mdi 27F va 1492R duoc su
dung dé khuéch dai doan gen muc tiéu (PCR) c6
trinh tur nhu sau: 27F: (5°-
AGAGTTTGATCCTGGCTC-3%) va 1492R: (5°-
TACGGTTACCTTGTTACGACT-3’) (Tran et al.,
2022). Sau d6, viéc giai trinh ty doan gene 16S
rRNA duoc tién hanh. Sau khi c6 két qua, trinh ty
dugc thu thap tir két qua BLAST gen 16S rRNA cua
dong vi khuén di tuyén chon véi co so dir liéu Ngan
hang gen NCBI Tién hanh giong cot (multiple
sequence alignment) bang thuat toan clustal W trén
phan mém Bioedit phién ban 7.2.1. Chwong trinh
MEGA X (Kumar et al., 2018) dugc sir dung dé xay
dung gian d6 phat sinh loai theo phwong phép
Maximum Likelihood v&i mé hinh tién héa Kimura
2-parameter (Kimura et al, 1980). D¢ tin cdy cua
gian d6 dugc kiém dinh bang phuong phap
bootstrap voi 1000 1an 1ap lai. Loai Pediococcus
damnosus dugc st dung lam nhom ngoai
(outgroup).
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2.3. Phwong phap xir Iy s6 li¢u

Céc s6 liéu thu duoc tir thi nghiém duoc phan
tich phuong sai (ANOVA) bang phan mém Minitab
16.0, véi mirc y nghia théng ké 5% (p < 0,05). Dir
liéu dwoc ghi nhan va biéu dién két qua bang phan
mém Microsoft Office Excel 2019.

3. KET QUA VA THAO LUAN
3.1. Phén lap va nhén dién vi khuin lactic

Viéc phan 1ap duogc 26 dong vi khuan lactic trén
moi truong MRS tir cac san pham mudi chua tai
thanh phd Can Tho va tinh Vinh Long, gom 14 dong
(53,8%) tur kim chi va 12 dong (46,2%) tur dua cai.
Tét ca c6 khuan lac mau tréng duc hoac tréng stra,
dang tron, bia nguyén, trong d6 c6 15 dong c6 do
ndi lai va 11 dong c6 do ndi mo, kich thudc khuin
lac dao dong tur 0,5 dén 4 mm. Hon thé nita, cac
dong vi khudn déu Gram duong, khong sinh indole
va catalase am tinh (Bang 1, Hinh 1).

Bang 1. Dic diém ciia cac dong vi khuin phan lap

Tap 61, S6 CB: Nong nghiép bén viing vi an ninh lwong thuwe va an toan thwe pham: 169-178

Dya vio mé ta hinh thai khuin lac trén moi
truong MRS va cac dac diém sinh hoa, két qua cho
thdy tat cac cac dong vi khuan déu twong dong voi
dic diém cua vi khuan acid lactic. Khuan lac ¢6 mau
tréng duc hoac tréng sita, hinh tron vai bia nguyén,
bé mat lang va c6 do ndi 1ai hodc mé. Cac chung déu
bat Gram dwong va am tinh véi phan ting oxidase va
catalase (Arimah et al., 2014; Do et al., 2014; Ary et
al., 2021; Angadi et al., 2021).

A
!'\lg,,
4

e 4
Hinh 1. DPic diém hinh thai cia vi khuin lactic

Ghi chii: (4) Hinh dang khudn lac va (B) hinh thdi té
bao dong DC10 sau khi nhugm Gram.

Dong Khuin lac Té bao Sinh héa

vi khuin Mau sic Dang Do ndi Dang bia KT (mm) Hinh thai Gram Indol Catalase Oxidase
DCI Tring duyc Tron Lai  Nguyén  1,0-3,0 Quengin  + - - -
DC2 Tring duc Tron Lai  Nguyén  0,8-2,0 Cau doi + - - -
DC3 Tring duc Tron Lai  Nguyén  1,0-3,0 Quengin  + - - -
DC4 Tring duyc Tron Lai Nguyén 1,0-4,0 Que ngén + - - -
DC5 Tring duyc Tron Lai  Nguyén  0,8-2,0 Que dai + - - -
DC6 Tring duyc Tron Lai Nguyén 0,8-2,0 Quengin + - - -
DC7 Tring dyc Tron Lai Nguyén 0,9 -2,0 Que ngin + - - -
DC8 Tring dyc Tron Lai  Nguyén  1,0-4,0 Quengin  + - - -
DC9 Tring dyc Tron Lai  Nguyén  1,0-3,0 Quengin  + - - -
DC10 Trang duc Tron Lai Nguyén 0,7-2,0 Caudon + - - -
DCI11  Tringduyc Tron M6  Nguyén  0,7-2,0 Cauchudi  + - - -
DCI2  Tringduc Tron Lai  Nguyén  1,0-3,0 Quengin  + - - -
KCl1 Tring sita Tron Lai Nguyén 0,5-1,5 Quengin + - - -
KC2 Tring duc Tron Mb Nguyén 1,0-2,5 Que ngin + - - -
KC3 Tring sita Tron Mo Nguyén 0,5-2,0 Que dai + - - -
KC4 Tring sita Tron Mo Nguyén 1,0-3,0 Que ngén + - - -
KC5 Tring duc Tron Lai Nguyén 1,0-1,5 Que ngén + - - -
KCo6 Tring sita Tron Lai Nguyén 0,5-2,5 Que ngin + - - -
KC7 Tring sita Tron Mo Nguyén 0,5-1,5 Que ngin + - - -
KC8 Tring sita Tron Mo Nguyén 1,0-1,5 Que ngin + - - -
KC9 Trangsita Tron M6  Nguyén  1,0-1,5 Quengin  + - - -
KC10  Tringduyc Tron Mo  Nguyén  05-1,0 Quengin  + - - -
KC1l1  Tringsita Tron Mo  Nguyén  05-1,0 Quengin  + - - -
KCI12 Tring sita Tron Mo Nguyén 0,5-1,0 Quengin + - - -
KC13 Tring sita Tron Lai Nguyén 0,5-1,5 Quengin + - - -
KC14 Tring duc Tron Mo Nguyén 0,5-1,5 Quengin + - - -

Ghi chu: Ky hiéu cdc dong vi khudn dwoc phadn Z(i]g dat tén dzfg theo tén va cﬁa~diém thu mau: DC la mau dl,ra cai: gldng
1 -9 tir mau thu tai Vinh Long, dong 10 - 12 tir mau thu tai Can Tho. KC la mau kim chi: dong 1 - 9 thu mdu tai Can
Tho, dong 10 - 14 thu mau tqi Vinh Long. Hinh thai khudn lac dwoc quan sat trén moi truong MRS sau 24 gio nudi

cay. “+” duong tinh, “-" dm tinh.
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3.2. Kha ning lén men acid lactic hiéu suét chuyén hoa thanh acid lactic (Leroy & De
Vuyst, 2001). Ham lugng acid lactic cua cac dong
vi khuan dat gia tri cao nhét tai 48 va 72 gio, sau do
giam dan khi thoi gian 1én men kéo dai dén 96 gio
(Hoang, 2014; Bui et al., 2024). Thi nghiém nay
cling cho két qua twong duong v6i cong bd cia
Hoang et al. (2018), véi ham lugng acid lactic cua
cac dong LAB dao dong trong khoang 10,5 — 21,0
g/L. Ngoai ra, ri duong duoc sir dung lam ngudn
carbon cua Bui et al. (2019) ciing cho thdy ham
lwong acid lactic cao nhat dat 18,30 g/L, tuong dong
v6i két qua thu dugc trong nghién ciru nay.

Ham lugng acid lactic sinh ra ctia 26 dong vi
khuén tai ba thoi diém 24, 48 va 72 gi0 ¢o su khac
biét (Bang 2). Dong vi khuan KC5 thé hién kha ning
sinh acid lactic vugt trdi, voi ham lugng lan luot
20,25+1,96; 26,93+1,48 va 23,38+0,98 g/L sau 24,
48 va 72 gid, ludn nam trong nhom cé gia tri cao
nhat tai ca ba thoi diém khao sat. Mot s6 dong khac
nhu KC9, DC11, DC4 va DC9 ciing cho thdy ham
lwong acid lactic cao, dao dong tir 15,0 dén 20,7 g/L
sau 72 gid. Nguoc lai, cac dong KC3, KC6 va KC10
¢6 kha nang sinh acid lactic rat thap, dudi 3,1 g/L tai
tat ca cac thoi diém. Trong thi nghiém nay, cac dong vi khuan c6 kha
nang sinh acid lactic cao chu yéu thudéc nhém DC,
bén canh mot sb dong thudc nhom KC. Dua trén
ham luong acid lactic thu dwoc sau 48 gio 1én men,
nim dong tiém ning gom KC5, KC9 (tir mau kim
chi) va DC4, DC9, DC11 (tir mau dua cai) da duoc
lu"a chon dé tiép tuc su dung trong cac thi nghiém ké
tiép.

Ham luong acid lactic dat cao nhét tai thoi diém
48 gid va co xu hudng giam ¢ 72 gid dbi v6i hau hét
cac dong vi khuén khao sat. Su sut giam c6 thé duoc
ly giai 1a do sau 48 gid, qua trinh 1én men bi gian
doan khi vi khuan buéc vao pha suy vong. Trong
giai doan nay, su thiéu hut dinh dudng trong moi
truong co thé gay bét loi cho su ting truong va lam
suy giam cac hoat dong chuyén héa, dan dén giam

Bang 2. Ham lwong acid lactic ciia cic dong vi khuin LAB

Dong Ham lwong acid lactic sinh (g/L) Dong Ham lwong acid lactic sinh ra (g/L)

vi vi

khuin 24 gio 48 gio 72 gi0 khuin 24 gio 48 gio 72 gio
KCl  11,55Mk£0,56 13,20M+1,04 13,57%+1,74 KC14 11,55Mk+1,50 11,78+0,13 10,8+£0,45
KC2 9,52k+£1,10  13,20"+1,03  11,45%+0,56 DC1 9,55%+1,34 13,9¢4+0,68 12,77"+0,70
KC3 2,77+0,34 3,60£0,22  3,07m+0,12 DC2 11,85"+2,09 14,25%+1,01  11,55K+0,57

KC4  10,27%+£0,79 14,50°=+0,94 13,04¢hi+0,6 DC3  15,00%¢1,13  16,18%%1,67 11,63%+0,13
KC5  202541,96 26,931,448 23,3840,98 DC4  12,38¢h42.03  26,25%42,60  16,841,20

KC6 2,77+0,13  2,9240,22  2,40™+0,12 DC5  10,57%+0,46 16,35%%1,10 14,30¢%+0,70
KC7  12,00M+0,68 13,55"+0,75 12,37"%+0,38 DC6  13,35%+2,03 15,00%M0t1,72 12,60¢h%+1,56
KC8 2,77+0,13  3,67+0,12  3,45"+0,56 DC7  16,20<+3,09  18,68+0,90 13,10¢hi+0,12

KC9 12,2M+0,57  22,50°+0,01 15,83%x1,28 DCS8 17,40°£0,79  16,50%+0,47 15,00%%1,04
KC10 2,70'+0,22 3,59£0,22  2,92m+0,45 DC9  11,40M%+0,57  22,10°+1,70 15,45%°+0,57
KC11 3,07+0,13 3,97+0,12  3,11m+0,33 DC10  18,45%+0,39 15,90%%+3 .40 13,88%"+0,57
KC12 2,62'+0,34 2,70£0,38  2,43m+0,13 DC11  18,15%+0,13  23,34%+1,48  20,70°+0,23
KC13  11,92"+1,03 15,30%%£] 2 13,78%+]1,74 DC12  14,40°%+2,03  16,58°%+£2,02  12,45™+2,09
Ghi chu: Gia tri trong cot la gid tri trung binh ciia 3 lan lap lai + d6 léch chudn (SD). Cdc gid tri trung binh trong cung

mot cOt thém sau cé cdc mau tir giong nhau thé hién sw khdc biét khong cé ¥ nghia vé mat thong ké ¢ mirc Y nghia 5% (p
<0,05).

3.3. Dic tinh probiotic ciia cac dong vi khuén lan luot dat 6,72 va 6,58 log CFU/mL & pH 2,0 va

LAB da tuyén chon 7,3 log CFU/mL trong méi trudng ¢6 mudi mét,

Két .qua nghién ciru cho thay, ca 5 dong acid g%rbg/nli}f) dong DC1I song sot kém nhat (3,09 log
lactic déu thé hién kha ning sdng sot & moi trudng ’ i

pH 2,0 trong it nhat 2 gio va kha nang chéng chiu Ngoai ra, kha nang tu két dinh vao bé mat bi€u

voi nong do mu01 mat cao tir 0,3 dén 0,5%, khéang md rudt 1a mét déc tinh sinh hoc quan trong khac dé

khang sinh t6t va kha ning tu két dinh trén 55% cac dong probiotic ¢6 thé bam dinh tac dung tai
(Bang 3). Kha ning sinh trudng va phat trién cua 5 duodng tiéu hoa dat cao nhit ciia KC5 (68,6%) va
dong, dic biét 1a hai dong KC5 va KC9 ¢6 mat sd thap nhit 1a DC11 (55%), cho thdy tiém ning (g
cao nhét khac biét y nghia so vadi cac dong con lai dung probiotic manh mé, do bam dinh la diéu kién
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¢bt 161 dé vi khuan c6 thé dinh cu va phét huy tac
dung tai rudt (Baick & Kim, 2015). Véi ba loai
khang sinh pho bién gdm ampicillin (trc che tong
hop véach té bao), tetracycline (rc ché tong hop

Béng 3. Dic tinh probiotic ctia 5 dong LAB
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protein) va ofloxacin ({rc ché tong hop acid nucleic),
tat ca cac dong déu khang véi ba loai khang sinh cho
thdy kha nang thich nghi t6t va pht hop véi cac bao
cao trude do (Sharma et al., 2017).

Mirc d§ nhay cam véi khang sinh

Dong vi pH 2 Mubi mat Tw két dinh — - -
khuin logCFU/mL  logCFU/mL (%) Ampicillin Tetracycline Ofloxacin
(10 pg) (10 pg) (10 pg)
DC4 5,74°+0,24 6,31°+0,09 61,40°+0,50 R R R
DC9 5,64°+0,19 6,50°+0,43 56,20°+3.10 R R R
DCI11 5,09°+0,05 6,54+0,47 55,00°+2,80 R R R
KC5 6,722+0,04 7,332+£0,05 68,60°+3,00 R R R
KC9 6,58°+0,03 7,302+0,02 65,70*+0,90 R R R
Ghi chi: “R” khang (resistant). Gia tri trong cot la gid tri trung binh cua 3 lan Idp lai + do léch chudn (SD). Cac gid

tri trung binh trong cing mot cot thém sau cé cdac mau tyr giong nhau thé hién su khdc biét khong cé ¥ nghia vé mat

théng ké ¢ mikc ¥ nghia 5% (p < 0,05).

3.4. Kha ning sinh GABA cua cac dong LAB
sinh acid lactic cao da dugc tuyeén chon

Ném dong vi khuan lactic (LAB) duoc tuyen
chon tir cac mau kim chi cai thao va dua cai mudi
chua déu c6 kha ning sinh tong hop gamma-
aminobutyric acid (GABA) sau 72 gio 1én men &
37°C va xéac dinh bang phuong phéap sic ky 16p
mong TLC (Hinh 2). Két qua quan sat ban TLC cho
thdy ca 5 dong vi khuan déu xuat hién cac dém tai
vi tri twong dong v6i ddm cua chat chuan GABA,
v6i hé s6 di chuyén (Rf) dao dong tir 0,57 dén 0,60,
twong tmg voi Rf cia GABA chuin 1a 0,60. Ham
lrong GABA cua 5 dong vi khudn sinh ra trong qué
trinh 1én men dao dong tir 0,86 dén 2,146 mg/mL
(Béang 4). Trong s cac dong dugc khao sat, KC5 va
KC9 c¢6 ham lugng GABA cao nhét, 14n luot dat
2,146 mg/mL va 1,923 mg/mL, diéu nay cho thay
kha ning chuyén hoa glutamate thanh GABA hi¢u
qua. Nguoc lai, dong DC4 tao ra ham lwong GABA
thp nhat, chi dat 0,860 mg/mL.

GABA di dugc chimg minh mang lai nhiéu lgi
ich sinh hoc, trong d6 liéu bo sung tir 28 mg/ngudi
& dbi tuong truong thanh (do tudi trung binh 35,9 +
5,2 nam) cho thiy hiéu qua trong viéc giam stress,
tang thu gian, diéu hoa mién dich va cai thién hoat
dong than kinh pho giao cam (Nakamura et al.,
2009). Trén co s¢ do, nhiéu nghién ctru khi dugc
thyc hién da tap trung khai thac kha nang sinh
GABA ciia vi khuan acid lactic. Theo Le et al.
(2023) va Tran et al. (2023) khi bé sung 3% MSG
vao moi truong MRS, céc ching LAB c¢6 thé san
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sinh GABA vé6i ham luong dao dong tir 1,2 dén 1,6
mg/mL chi sau 24 gid 1én men.

Trong thi nghiém nay, ham lugng GABA cua
nam dong vi khuan lactic d4 duoc phan tich. Trong
do, dong KC5 thé hién hiéu suét sinh GABA cao
nhat, dat 2,641 mg/mL, do d6 da duoc lwa chon dé
dinh danh dén mirc d¢ loai bang k¥ thuat giai trinh
ty va phan tich vung gen 16S.

GABA

l
<1111 1

MSG .
s
E B i B B B vy
0O 1 2 3512858l ab
Hinh 2. Bian méng sic ky 16p méng dinh tinh
GABA

Ghi chii: (0): dung dich GABA chudn; MSG chudn (2
mg/mlL); (1,2,3): dong vi khudn; (a): khodng cdch di
chuyén ciia chdt phan tich (GABA); (b): khoang cach di
chuyén ciia dung méi.
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Bing 4. Ham lugng GABA ciia 5 dong LAB
Ham lugng

Vi a

b 1
khuin (cm) (cm) RE2/P (mgi?ﬁ
DC4 460 7,70 0,60  0,86°t0,36
DCY 460 7,70 0,60  1,44%+£021
DCI1 480 7,70 0,60 1,78%+0,18
KC5 475 820 0,58 2,146“1,19
KC9 470 820 0,57 1923%+0,04

Ghi chii: 1 gia tri Rf ciia dom GABA chuén (2mg/mL)
trén ban mong la 0,6, 2 gid tri trong cét la gid tri trung
binh ciia 3 lan Idp lai £ do léch chudn (SD). Céc gid tri
trung binh trong cung mot cgt thém sau ¢ cdc mau ty
giong nhau thé hién sw khdc biét khong c6 y nghia vé
mdt thong ké & mirc y nghia 5% (p < 0,05).

3.5. Pinh danh dong vi khuin LAB da tuyén
chon

Dua trén gian dd pha hé tir gen 16S rRNA, loai
vi khudn KC5 thudc chi Limosilactobacillus dugc
phan loai thanh ba nhanh 15 rét: Nhanh 1 gdm dong
KC5 va L. fermentum, L. gorilla, L. equigenerosi, L.
gastricus v6i bootstrap 80 — 82 va chiéu dai nhanh
0,003 - 0,005; (ii) cum L. ingluviei, L. alvi (bootstrap
89, 0,001-0,008); (iii) nhanh L. rudii, L. caviae, L.
albertensis (81 — 95, 0,000 — 0,004). Nhém ngoai
(Out-group) Pediococcus damnosus tach riéng hoan
toan, xac nhan ranh gidi chi. O nhénh 1, dong KC5
ddng dang hoan toan vé mat di truyén véi L.
Sfermentum véi ty 1¢ bootstrap 80% va cung nhom
v6i cac loai trong nhém phuc hé L. fermentum
(Zheng et al., 2020), trong khi tach xa hai cum con
lai. Khoang sai khac < 1 % va hd trg bootstrap cao
cho thidy KC5 phu hop dinh danh 1a L. fermentum
strain KC5; can kiém ching thém bing average
nucleotide identity (ANI)/ multilocus sequence

0.005 g;
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snalysis (MLSA) va ddc diém sinh hoa dé hoan thién
ho so dong. Két qua cho thay phuong phap dinh
danh phén t& ¢6 do chinh xac cao, xac dinh KC5
thudc loai L. fermentum. Trinh ty vung gene cua
KC5 da dugc dang ky trén co s¢ dir liéu NCBI véi
mi sb PX136141.1. Két qua nghién ctru da goi mo
tiém nang img dung cta dong KC5 trong nghién ctru
thyc pham 1én men giau GABA.

Limosilactobacillus fermentum 1a tryc khuan
hinh que, Gram dwong, khong sinh bao tir, yém khi
tuy nghi voi by gen ~2,0 — 2,3 Mb, GC = 51 % va
hau nhu khong chira gen doc luc hay khang khang
sinh; dic diém nay dwoc khing dinh qua cac phan
tich probiogenomic cta dong L. fermentum 3872 va
SD7 (Ullah et al., 2024; Yaikhan et al., 2025). Cac
gene quy dinh kha niang chiu acid mat va tong hop
exopolysaccharide (EPS) gitp vi khudn ton tai & pH
<3, mudi mét 0,5 % va bam manh 1én t& bao HT-29
(tu két tu = 85 %) (Prakash et al., 2023). Nhiéu dong
con tiét bacteriocin-like substances wc ché
Salmonella, E. coliva S. aureus; dac bi¢t, dong A51
¢6 kha nang sinh EPS cao, ning chét lugng san
phém sita 1én men (Wei et al., 2025). V& hoat tinh
sinh hoc, cac thit nghiém in vivo chimg minh L.
fermentum lam tang superoxide dismutase/ catalase,
giam malondialdehyde, diéu hoa IL-6, IL-8, IL-10
va trc ché NF-xB, gitp giam viém dai trang va stress
oxy hoa (Liu et al., 2022; Zhang et al., 2025). Nhiing
két qua nay ciing phu hop véi dit lidu vé tiém ning
chéng oxy hoa cia L. Jermentum (Paulino do
Nascimento et al., 2022). T6 hop cac dac diém nhu
chiu acid-mat, khang khuén, chong oxy hoa, diéu
bién mién dich va an toan di truyén 1y giai vi sao
dong KC5 dugc dinh danh 1a L. fermentum va laung
vién probiotic giau tiém ning.

20| PX136141.1 Limosilactobacillus fermentum strain

0.003 | NR 104927.1 Limosilactobacillus fermentum

0.005

0.009

0.009

0.004 gy

0.036

0.003
'—— NR 134066.1 Limosilactobacillus gorillae

0.005 g) s NR 041566.1 Limosilactobacillus equigenerosi
4@ NR 029084.1 Limosilactobacillus gastricus
“——— NR 024994.1 Limosilactobacillus mucosae

0.007 8:'001 NR 028810.1 Limosilactobacillus ingluviei
ﬂ NR 118032.1 Limosilactobacillus alvi

— NR 181347.1 Limosilactobacillus rudii
0.003,5) NR 157747.1 Limosilactobacillus caviae
NR 181346.1 Limosilactobacillus albertensis

0.0350 0.0300 0.0250 0.0200 0.0150 0.0100

0.0050 S MR 042087.1 Pediococcus damnosus

Hinh 3. Ciy phan loai ciia dong vi khuin KC5 dwoc vé bing phin mém Mega 11
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4. KET LUAN

Trong nghién ciru nay, nam dong vi khuan acid
lactic (KC5, KC9, DC4, DC9 va DC11) c6 tiém
ning probiotic img dung trong 1én men thyc phim
da duoc tuyén chon. Péc biét, dong KC5 phan lap

TAI LIEU THAM KHAO (REFERENCES)

Abee, T., Beldman, G., Broek, B., Houben, J., Nout,
R., Rombouts, F., Schoustra, S., Voragen, F.,
Wouters, J., Noomen, A., & Walstra, P. (1999).
Food Fermentation Part 1. Department of Food
Technology and Nutritional Sciences,
Wageningen Agriculture University.

Almutairi, S., Sivadas, A., & Kwakowsky, A.
(2024). The effect of oral GABA on the nervous
system: potential for therapeutic intervention.
Nutraceuticals, 4(2), 241-259. https://doi.org/
10.3390/nutraceuticals4020015

Angadi, V., Ramkumar, C., Hiremath, J. P., &
Prabha, R. (2021). Phenotypic identification of
lactic isolates obtained from fermented Idli
batter. International Journal of Current
Microbiology and Applied Sciences, 10(3),
1718-1724.
https://doi.org/10.20546/ijcmas.2021.1003.214

Arimah, B. D., Ogunlowo, O. P., Adebayo, M. A., &
Jesumirhewe, C. (2014). Identification of lactic
acid bacteria isolated from selected Nigerian
food and comparison of their bacteriocins
activities. International Journal of ChemTech
Research, 6,929-937.

Ary, E., Dadrasnia, A., Ameen, F., Alwakeel, S., &
Ismail, S. (2021). Antimicrobial screening of lactic
acid bacteria isolated from fermented milk buffalo
(Dadih). Int J Sci Res Publ, 11(4), 70-80.
https://doi.org/10.29322/1JSRP.11.04.2021.p11209

Baick, S. C., & Kim, C. H. (2015). Assessment of
characteristics and functional properties of
Lactobacillus species isolated from kimchi for
dairy use. Korean Journal of Food Science of
Animal Resources, 35(3), 339.
https://doi.org/10.5851/kosfa.2015.35.3.339

Bui, H. b. L., Pham, Q. S., Huynh, X. P., Nguyen, N.
T., & Ngo, T. P. D. (2019). Study of conditions
for lactic acid fermentation from sugarcane
molasses using thermotolerant lactic acid bacteria.
CTU Journal of Science, 55 (Special issue on
Biotechnology), 103-109 (in Vietnamese).
https://doi.org/ 10.22144/ctu.jsi.2019.050

Bui, T. L. A, Nguyen, T. T. N. S., Dao, N. M.,
Hoang, D. H., Vo, V. C., Nguyen, D. H., & Do,
D. T. (2024). Evaluation of the ability to inhibit
bacteria that cause foodborne illness of two
probiotic strains E. faecium F26BA va E.
Sfaecium F54BA. Journal of Military Medicine,

176

tir kim chi thé hién kha niang sinh GABA cao nhat
véi ham lugng dat 2,146 mg/mL va dugc dinh danh
la Limosilactobacillus fermentum (PX136141.1).
Két qua nay cho thdy KC5 c6 tiém niang dé phat trién
cac chung LAB sinh GABA phuc vu trong cong
nghiép 1én men thyc pham.

372, 4-8 (in Vietnamese).
https://doi.org/10.59459/1859-1655/JMM.500

Cui, Y., Miao, K., Niyaphorn, S., & Qu, X. (2020).
Production of Gamma-Aminobutyric Acid from
Lactic Acid Bacteria: A Systematic Review.
International Journal of Molecular Sciences,
21(3), 995.
https://doi.org/10.3390/ijms21030995

Devi, P. B., Ganesan, A., & Palanisamy, B. (2023).
Gamma-aminobutyric acid (GABA) production
by potential probiotic strains of indigenous
fermented foods origin and RSM-based
production optimization. LWT—Food Science and
Technology, 176, 114511.
https://doi.org/10.1016/j.1wt.2023.114511

Do, T. T. N, Nguyen, V. T., & Nguyen, H.H. (2014).
Identification and characterization of some
biochemical properties of lactic acid bacteria
strains in fermented snakehead fish paste. CTU
Journal of Science, 33, 53—66 (in Vietnamese).

Hepsomali, P., Groeger, J. A., Nishihira, J., &
Scholey, A. (2020). Effects of oral gamma-
aminobutyric acid (GABA) administration on
stress and sleep in humans: A systematic review.
Frontiers in neuroscience, 14, 559962.
https://doi.org/10.3389/fnins.2020.00923

Hoang, N. P. T., Bui, H. D. L., Nguyen, N. T.,
Huynh, X. P., & Ngo, T. P. D. (2018).
Characterization of newly isolated
thermotolerant lactic acid bacteria and lactic acid
production at high temperature. International
Food Research Journal, 25(2), 523-526.

Hoang, T. H. A. (2014). Isolating, characterizing
lactic acid bacteria in fermented coffee. The
University of Danang-Journal of Science and
Technology, 7(80), 1-4 (in Vietnamese).

Hoben, H. J., & Somasegaran, P. (1982). Comparison
of the pour, spread, and drop plate methods for
enumeration of Rhizobium spp. in inoculants
made from presterilized peat. Applied and
environmental microbiology, 44(5), 1246-1247.
https://doi.org/10.1128/aem.44.5.1246-1247.1982

Huynh, N. T. T., Huynh, Y. N., Lam, C. T., Nguyen,
T. B. (2023). Identification of lactic acid bacteria
in acerola fruit (Malpighia glabra L.) and
potential probiotic properties of selected
Lactobacillus strains. CTU Journal of Science,



Tap chi Khoa hoc Dai hoc Cén Tho

59(6), 189-197 (in Vietnamese).
https://doi.org/10.22144/ctujos. 2023.224

Icer, M. A., Sarikaya, B., Kocyigit, E., Atabilen, B.,
Celik, M. N., Capasso, R., & Budan, F. (2024).
Contributions of gamma-aminobutyric acid
(GABA) produced by lactic acid bacteria on food
quality and human health: current applications
and future prospects. Foods, 13(15), 2437.
https://doi.org/10.3390/foods131 52437

Kimura M. (1980). A simple method for estimating
evolutionary rate of base substitutions through
comparative studies of nucleotide sequences.
Journal of Molecular Evolution, 16, 111-120.
https://doi.org/10.3390/foods13152437

Kumar S., Stecher G., Li M., Knyaz C., and Tamura
K. (2018). MEGA X: Molecular Evolutionary
Genetics Analysis across computing platforms.
Molecular Biology and Evolution, 35, 1547-1549.
https://doi.org/10.1093/molbev/msy096

Le, Q. V. (2023). Isolation, selection of lactic acid
bacteria and application in fermentation of
tomato juice rich in y-aminobutyric acid (GABA)
(Master's thesis). Can Tho University (in
Vietnamese).

Leroy, F., & De Vuyst, L. (2001). Growth of the
bacteriocin-producing Lactobacillus sakei strain
CTC 494 in MRS broth is strongly reduced due
to nutrient exhaustion: A nutrient depletion
model for the growth of lactic acid bacteria.
Applied and Environmental Microbiology,
67(10), 4407-4413.
https://doi.org/10.1128/AEM.67.10.4407
4413.2001

Li, H., Qiu, T., Cao, Y., Yang, J., & Huang, Z. (2009).
Pre-staining paper chromatography method for
quantification of y-aminobutyric acid. Journal of
chromatography A, 1216(25), 5057-5060.
https://doi.org/10.1016/j.chroma.2009.04.044

Liu, B., Yang, L., Wu, Y., & Zhao, X. (2022).
Protective effect of Limosilactobacillus
fermentum HFY 06 on dextran sulfate sodium-
induced colitis in mice. Frontiers in
Microbiology, 13, 935792. https://doi.org/
10.3389/fmicb.2022.935792

Nakamura, H., Takishima, T., Kometani, T., &
Yokogoshi, H. (2009). Psychological stress-
reducing effect of chocolate enriched with
gamma-aminobutyric acid (GABA) in humans:
A randomized, double-blind, placebo-controlled
trial. International Journal of Food Sciences and
Nutrition, 60(S5), 106-113. https://doi.org/
10.1080/09637480903124353

Nguyen, L., & Hwang, E. S. (2016). Quality
characteristics and antioxidant activity of yogurt
supplemented with aronia (4Aronia melanocarpa)
juice. Preventive Nutrition and Food Science,

177

Tép 61, S6 CD: Nong nghiép bén ving vi an ninh heong thue va an toan thue pham: 169-178

21(4), 330-336. https://doi.org/
10.3746/pnf.2016.21.4.330 (in Vietnamese).

Nguyen, P. A. T., Tran, H. H., Nguyen, T. N. H.,
Huynh, V. L., & Do, T. K. (2022). Probiotic
potential of lactic acid bacteria isolated from
Vietnamese sour-fermented fish product. Malaysian
Journal of Microbiology, 18(2), 222-226.
http://dx.doi.org/10.21161/mjm.211255

Paulino do Nascimento, L. C., Lacerda, D. C.,
Ferreira, D. J. S., de Souza, E. L., & de Brito
Alves, J. L. (2022). Limosilactobacillus
fermentum: current evidence on the antioxidant
properties and opportunities to be exploited as a
probiotic microorganism. Probiotics and
antimicrobial proteins, 14(5), 960-979. https://
doi.org/10.1007/s12602-022-09943-3

Prakash, V., Madhavan, A., Veedu, A. P., Babu, P.,
Jothish, A., Nair, S. S., & Pal, S. (2023).
Harnessing the probiotic properties and
immunomodulatory effects of fermented food-
derived Limosilactobacillus fermentum strains:
implications for environmental enteropathy.
Frontiers in Nutrition, 10, 1200926. https://doi.
org/10.3389/fnut.2023.1200926

Sharma, C., Gulati, S., Thakur, N., Singh, B. P.,
Gupta, S., Kaur, S., & Panwar, H. (2017).
Antibiotic sensitivity pattern of indigenous
lactobacilli isolated from curd and human milk
samples. 3 Biotech, 7, 1-14.
https://doi.org/10.1007/s13205-017-0682-0

Tran, H. D., Nguyen, N. H. B, Le, Q. V., Luu, M. C.,
Nguyen, N. T., Dao, T. P., Le, D.T & Huynh, X. P.
(2023). Selection and identification of antibacterial
and GABA-producing lactic acid bacteria from
Vietnamese fermented meat. IOP Conference
Series: Earth and Environmental Science, 1169(1),
1-9. https://doi.org/10.1088/1755-1315/1169/1/
012095

Tran, H. H., Nguyen, A. V., Hoang, N. K., Truong,
T. B. V., Nguyen, P. A. T. (2022). Selection of
bacteria capable of proteolytic and inhibitory
Vibrio spp. from traditional fish sauce. CTU
Journal of Science, 58(Special issue on Natural
Sciences):192-199 (in Vietnamese).
https://doi.org/10.22144/ctu.jvn.2022.137

Ullah, M., Rizwan, M., Han, J., Raza, A., Chen, Y.,
Yan, M., & Chen, H. (2024). Comparative
probiogenomics analysis of Limosilactobacillus
fermentum 3872. Probiotics and Antimicrobial
Proteins, 17(2025) 1-18.
https://doi.org/10.1007/s12602-024-10286-4

Wei, G., Wang, D., Wang, T., Wang, G., Chai, Y., Li,
Y., & Huang, A. (2025). Probiotic potential and
safety properties of Limosilactobacillus fermentum
AS51 with high exopolysaccharide production.
Frontiers in Microbiology, 16, 1498352.
https://doi.org/10.3389/fmicb.2025.1498352



Tap chi Khoa hoc Dai hoc Cén Tho

Xu, J., Ge, Z., Wang, H., Zhang, C., Xu, J,Li, Y., &

Du, J. (2025). Long-term GABA
supplementation mitigates anxiety by modulating
complement and neuroinflammatory pathways.
NPJ Science of Food, 9(1), 60.
https://doi.org/10.1038/541538-025-00423-w

Yaikhan, T., Wonglapsuwan, M., Pahumunto, N.,

Nokchan, N., Teanpaisan, R., & Surachat, K.
(2025). Probiogenomic analysis of
Limosilactobacillus fermentum SD7, a probiotic
candidate with remarkable aggregation abilities.
Heliyon, 11(3), e42451. https://doi.org/10.1016/
j.heliyon.2025.e42451

Zhang, H., Wang, H., Li, Y., Leng, Y., Lin, K., &

Ren, D. (2025). Uncovering the Beneficial Role

178

Tép 61, S6 CD: Nong nghiép bén ving vi an ninh heong thue va an toan thue pham: 169-178

of Limosilactobacillus fermentum E7 Exhibiting
Antioxidant Activity in Ameliorating DSS-
Induced Ulcerative Colitis in a Murine Model.
Foods, 14(1), 137. https://doi.org/10.3390/
foods14010137

Zheng, J., Wittouck, S., Salvetti, E., Franz, C. M.,

Harris, H. M., Mattarelli, P., & Lebeer, S.
(2020). A taxonomic note on the genus
Lactobacillus: Description of 23 novel genera,
emended description of the genus Lactobacillus
Beijerinck 1901, and union of Lactobacillaceae
and Leuconostocaceae. International journal of
systematic and evolutionary microbiology, 70(4),
2782-2858.
https://doi.org/10.1099/ijsem.0.004107



