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ABSTRACT

In order to explore new probiotic sources, this study investigated the
potential of fructose-loving lactic acid bacteria (FLAB) from bee wax.
From 15 isolated bacterial strains, AG1.4 strain was identified as the
most promising probiotic strain. AGl.4 was classified under the
Lactiplantibacillus  group with 100% similarity. This strain
demonstrated a high adhesion ability to solvents, reaching 91.65%,
and exhibited strong antibacterial activity against E. coli and S.
aureus, with inhibition zones measuring 12.67 mm and 14.33 mm,
respectively. Additionally, AG1.4 showed resistance to all three
antibiotics: ampicillin (10 ug/mL), tetracycline (30 ug/mL), and
ofloxacin (10 ug/mL), and it was the only strain capable of
simultaneously degrading starch, protein, and cellulose. The ability to
utilize fructose and the unique biological properties provided by strain
AG1.4 open new avenues for the development of novel functional
fermented products, diversifying probiotic sources, ensuring food
safety, and enhancing the nutritional value for humans.

Keywords:  Adhesion,  antibacterial,  antibiotic  resistance,
extracellular enzymes, fructophilic lactic acid bacteria, probiotic
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1. GIOI THIEU

Trong nhitng nam gﬁn day, sy nhan thirc vé vai
trd quan trong ctia hé vi sinh vat ddi véi stc khoe
con nguoi di thic ddy manh mé sy quan tim va tiéu
thu cic san pham probiotic. Probiotic dugc dinh
nghia 1a cac vi sinh vat song mang lai loi ich strc
khoe cho vat chi khi dung du liéu luong, thudng co
trong cac che pham sira 1én men hodc thyc pham b6
sung c6 ngudn gdc tir hé tiéu hoa ciia ngudi va dong
vat. Hién nay, nghién ctru dang dugc thuc hién nham
tap trung vao viéc tim kiém cac ngudn probiotic méi
va da dang, trong d6 vi khuan acid lactic (LAB), dac
biét 1a nhom vi khuén lactic wa fructose (FLAB), ndi
1én nhu mot tng cir vién day tiém nang. Viéc nghién
ctru va img dung FLAB mo ra co hoi phat trién cac
san phdm probiotic méi v6i nhitng loi ich stc khoe
doc dao, dap tmg nhu cdu ngdy cang ting cliia ngudi
tiéu dung. Bén canh do, viéc st dung fructose nhu
mot thanh phan thyc pham ngdy cang tré nén phd
bién do tinh hiéu qua vé chi phi va vi ngot cao hon
so voi glucose va sucrose (Patil et al., 2020). Do do6,
probiotic ua fructose ¢6 thé tré thanh mot thanh
phan ting cuong sic khoe, nang cao gia tri dinh
dudng cuia cac san pham thuc pham giau fructose.

Vi khuan lactic (LAB) 1a nhém vi khuan phd
bién trong dudng tidu hoa ciia con nguoi va 1a thanh
phin quan trong trong nhiéu san phim probiotic
thwong mai. Vi khuan lactic ua fructose (FLAB)
dang dugc nghién ctru rdng rai vi cac chitc nang sinh
hoc da dang. Dé san xuit cac san phim probiotic
hiéu qua, cac tiéu chi quan trong bao gdm kha ning
khang khuan, trc ché sy phat trién cta tac nhan gay
bénh trong co thé vat chi (Bantayehu et al., 2022)
va kha nang bam dinh vao biéu mé rudt. Kha ning
bam dinh nay gitip ngin chin sy xdm nhap ctia mam
bénh dudng rudt va tao loi thé canh tranh véi cac vi
khudn gay bénh (Poonam et al., 2024). Mot trong
nhiing co ché tiém ning cho kha nang bam dinh cta
LAB la san xuét céc hop chét ngoai bao nhu
exopolysaccharides  (EPS), lipid, enzyme,
carbohydrate, thy thé lién két mang va acid nucleic
(Dominika et al., 2022). Pac biét, EPS tir LAB da
dugc chimg minh c6 hoat tinh chéng mang sinh hoc,
khang virus, khang khuan (vi du nhu Escherichia
coli, Staphylococcus aureus, Salmonella enterica
subsp. enterica serovar typhimurium)
(Abdelmoneim et al., 2021) va chéng viém. Tinh
trang khang khang smh dang 1a van dé suc khoe
cong dong toan cau, do viée sir dung khéng sinh qua
muc va khong dung cach (Rodak, 2011). Tuy nhién,
LAB dugc cong nhdn la an toan boi GRAS
(Generally Recognized As Safe) va QPS (Qualified
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Presumption Of Safety) tr FDA (Food And Drug
Administration) va EFSA (European Food Safety
Authority). Do do, viéc st dung cac chung FLAB
khang khang sinh c6 thé gitp duy tri strc khoe dudng
rudt, dic biét khi vat cha can diéu tri béng khang
sinh (Tina & Ales, 2020). Ngoai ra, hoat dong
enzyme ctua LAB ciing rt quan trong trong qua trinh
1én men. Cu thé, enzyme amylase can thiét cho qua
trinh 1én men tinh bot (Padmavathi et al., 2018), va
protease giup thuiy phan protein trong qué trinh 1én
men c4 va cdc san phdm khéac (Yang et al., 2016;
Nofiani et al., 2022).

Nghién ctru nay dugc thyc hién nhim xac dinh
tiém nang sinh hoc ctia cac ching vi khuan FLAB
thong qua viéc danh gia kha ning bam dinh vao biéu
mo rudt, kha ning d6i khang véi vi khudn E. coli va
S. aureus, kha ning khang mot sé loai khang sinh
thong thuong va hoat dong san xuat enzyme ngoai
bao trong diéu kién phong thi nghiém. Két qua
nghién ciru nay duoc ky vong s& gop phan da dang
ngudn giéng vi sinh vat 1én men c6 hoat tinh sinh
hoc cao. Ngudn giéng nay c¢é thé duge tmg dung
trong cong nghiép san xut cac san pham 1én men,
da dang héa cac phuong phép 1én men truyén thong

va nang cao gi tri cta cc san phim 1én men chira
vi sinh vt ¢6 loi cho strc khoe duong rudt. Ket qua
nghlen ctru nay cling mé ra tiém nang phat trién cac
san pham két hop giita thuc phim 1én men va ché
pham sinh hoc trong twong lai.

2. PHUONG PHAP NGHIEN CUU
2.1. Vit liéu nghién ctiru

Bo méau mudi lam ching vi khuan FLAB da
dugc phan lap tir mau sap ong tai Thanh phd Can
Tho, tinh Dik Lik va tinh An Giang

2.1.1. Tuyén chon ching vi khuan Fructophilic

lactic ¢6 kha nang tw két dinh va bam
dinh voi dung moi

(1) Khao sat kha ndng tw két dinh: Sinh khoi té
bao vi khuan sau khi nudi ¢ nhiét do phong trong 48
gio trong moéi truong Fructose-Yeast-Peptone
(FYP) (diéu chinh mat s6 vé 107 CFU/mL) s& duoc
ria 2 1an biang dém Phosphate Buffered Saline
(PBS) bao gébm: 8 g NaCl; 0,2 g KCI; 1,44 g
Na;POq4; 0,24 g KHaoPO4, diéu chinh pH 7,2). Sinh
khéi té bao vi khuin sau d6 duoc tai huyen phu vi
khuén trong dém PBS. Huyén phu vi khuan dugc dé
yén 6 nhiét do phong trong 5 gio de tao diéu kién
cho vi khuén ty két dinh va ling xudng.

(2) Khao sat kha nang bam dinh véi dung moi:
Sinh khoi t€ bao vi khuan sau khi nubi ¢ nhiét do
phong trong 48 gio trong moi truong FYP (dieu
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chinh mat s§ vé 107 CFU/mL) s& dugc rira bang
dung dich KNO; 0,1 M tai pH 6,2 va tai huyén phu
vi khuan trong dung dich. Cudi cung, 1 mL dung
moi ethyl acetate dugc chuyén vao éng nghiém ¢
san 3 mL huyén phu té bao vi khuan, sau d6 hdn hop
dugc vortex trong 2 phut. Hén hop duge dé yén
trong 20 phut tao diéu kién cho vi khuén két dinh
v6i dung méi. Chung vi khuan c6 kha niang tu két
dinh hodc két dinh voéi dung méi s& cé xu hudng tao
sinh khdi co két cdu chit v6i nhau va ling xudng
day, vi khudn c6 do két dinh cao s& lam cho d¢ duc
huyén phu vi khuan ¢ ting mat giam, gia tri OD &
bude song 600 nm cling s€ c¢6 xu hudng giam so véi
gia tri OD duoc do tai thoi diém ban dau.

Ghi nhdn chi tiéu:

Thi nghiém dugc thyc hién véi 3 lan ldp lai, kha
nang bam dinh dugc xac dinh bdi cong thirc:

Kha nang bam dinh (%) = (ODban diu - ODsau thei

gian léng)/ODban dau X 100
2.1.2. Kha nang khang vi khudn Escherichia

coli va Staphylococcus aureus cia cdc
chiung phan lgp

Canh truong cua 15 chung FLAB sau khi nudi
trong 48 gio 6 nhiét do phong trong moi truong FYP
(didu chinh mat s6 v& 107 CFU/mL) dugc ly tam
13.000 vong/phut trong 15 phat & 4°C. Dich ndi sau
ly tam ly tim dugc chudn do vé pH 6,5 bang NaOH
1 N. 50 pL vi khuén E. coli va S. aureus sau khi nudi
& 37°C trong 24 gid, mét s6 109 té bao/mL (Huynh
etal., 2016) dugc trai trén moi truong Nutrient agar.
Cac giéng trén moi truong dugce tao ra bang phuong
phap duc 16, v6i duong kinh mdi giéng 1a 6 mm. Sau
d6, 100 pL dich ly tim ciia timg chiing vi khuén ddi
khang duoc chuyén lan lugt vao ba giéng, song song
d6 100 pL nudc cat (dbi chimg am) va 100 pL khang
sinh ampicilin (10 pg/mL) (d6i ching dwong) s&
chuyén lan lugt vao hai giéng con lai.

Ghi nhadn chi tiéu:

Hoat tinh khang khuén duoc xac dinh thong qua
duong kinh vong khang khuan (PKVKK) tao thanh
theo L;ska et al. (2020), thi nghiém dugc thuc hién
v6i 3 1an 1ap lai.

PKVKK=D-d (4)

Trong d6, D la duong kinh tong (mm) va d 1a
duong kinh giéng (6 mm).

2.1.3. Kha nang khang khang sinh cua cac

chung phan lap

DE tién hanh thyc hi¢n, 15 ching vi khudn FLAB
duoc tien hanh khao sat kha nang khang 3 loai khang
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sinh tetracyclin (30 pg/mL), ampicillin (10 pg/mL)
va ofloxacin (30 pg/mL) bang phuong phap khoanh
gidy khang sinh khuéch tan (Nguyen, 1991). Cac
chung vi khuan tuyén chon duoc nudi trong 48 gid
& nhiét d6 phong trong méi trudng FYP, tién hanh
diéu chinh mat s6 v& 107 CFU/mL. M6t luong 50 pL
huyén phu vi khuan duoc trai déu 1én bé mat dia
petri chira moi truong FYP agar. Sau thoi gian ngdm
10 - 15 phut, cac mau giéy loc d4 dugc tAm tung loai
khéang sinh dugc dét nhe 1én bé mit moi truong da
cay vi khuan. Mau ddi ching am duoc thyuc hién
theo quy trinh tuong tu, tuy nhién thay thé dung dich
khang sinh bang nudc cit vo tring.

Ghi nhdn chi tiéu

Tinh nhay cam cta khang sinh dugc danh gia
dua vao BPKVKK, mirc 4§ nhay cam véi khang sinh
dugc xac dinh theo Sharma et al. (2017): Khang (ky
hiéu R): PKVKK < 14 mm; Nhay cam vira (ky hi¢u
S+): 14 mm < PKVKK < 19 mm; Nhay cdm manh
(ky hiéu S++): PKVKK > 20 mm. Thi nghi¢m duoc
thuc hién véi 3 1an lap lai.

2.1.4. Kha ndng sinh tong hop enzyme ngoqi

bao cua cac ching phan Ilgp

Céc chung vi khuan FLAB sau khi dugc nudi &
nhi¢t d6 phong trong 48 gio ¢ nhiét do phong, sau
d6 diéu chinh mat sé v& 107 CFU/mL, ké dén tién
hanh ly tdm 13.000 vong/phut trong 15 phut ¢ 4°C
dé loai bo té bao. Sau khi ly tim, 100 pL dich nbi tir
mdi chung vi khuan dugc nho vao cac giéng trén bé
mat cac moi trudong chuyén biét nham khao sat kha
nang sinh enzyme. Cu thé, moi truong Starch Agar
(SA) duge sir dung dé danh gia hoat tinh amylase
(Geetha et al., 2014), v6i thanh phan gom: 5 g/L
peptone, 1,5 g/L yeast extract, 5 g/LL NaCl, 2 g/L tinh
bot tan va 20 g/L agar. Moi truong phan giai protein
duogc str dung dé xac dinh hoat tinh protease (Ha et
al., 2008), bao gdbm: 300 mL sita tuoi, 3 g/L meat
extract, 5 g/L peptone, 2 g/L yeast extract va 20 g/L
agar. Kha niang phan giai cellulose duoc kiém tra
trén moi truong Carboxy Methyl Cellulose (CMC)
(Ryckeboer et al., 2002), c6 thanh phan: 0,5 g/L
KH2POs4, 5 g/ MgSOs4, 2 g/ CMC va 20 g/L agar.
Hoat tinh lipase dugc khao sat trén moi truong chira
Tween 20 (Bestawy et al., 2005), bao gom: 10 g/L
peptone, 5 g/L NaCl, 0,1 g/L CaCl::2H-0, 10 g/L
Tween 20 va 20 g/L agar.

Ghi nhan chi tiéu

Pé lam rd sy xuit hién cua vong halo, viéc
nhudm mau dia thach véi lodine doi véi thi nghiém
xac dinh kha nang phan giai tinh bdt can dugc tién
hanh, v&i dung dich Congo Red 0,1% (trong 15
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phiit; rira lai bang NaCl 1 M) déi véi thi nghiém xéac
dinh kha nang phan giai cellulose, nhudm dung dich
TCA (Trichloroacetic Acid) 10% déi v6i thi nghiém
xac dinh kha nang phan giai protein. Thi nghiém
dugc thyc hién véi 3 1an 1ap lai, kha ning phan giai
(KNPG) co chat duoc tinh boi cong thire sau:

KNPG=D-d )

Trong do, D 1a dudng kinh tong (mm) va d la
duong kinh giéng (6 mm).
2.1.5. Pinh danh

Dua vao hinh dang, sinh héa cta ching vi khuén
¢6 tiém nang probiotic cao dwoc chon dé giai trinh
ty doan gene 16S rRNA biang phan img
PCR  véi cip  moi 1492R  (5—
TACGGTTACCTTGTTACGACT-3’) va 27F
(5’AGAGTTTGATCCTGGCTC-3") va nhiing
thanh phan khac nhu mach khuén DNA, enzyme
Taq polymecrase, dNTPs va MgCl,. Sau do, viéc
phan tich trinh tw gene dugc tién hanh bang k¥ thuat
BLAST trén ngan hang gene NCBI dé so sanh véi
c4c trinh tu twong ddng dd dugc cong bd va tién
hanh 13p so &6 pha h¢ bang phan mém MEGA 12.
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3. KET QUA VA THAO LUAN

3.1. Kha ning tw két dinh va bam dinh dung
moi cia cac chiing FLAB

Céc thi nghiém vé kha nang tu két dinh va bam
dinh dung méi cua cac chung vi khuan FLAB gitip
qua trinh xAm nhap va bam dinh vi khuan co tiém
ning probiotic vao céac té bao biéu mo trong dudng
tiéu hoa, din dén viéc ngan ngira sy xdm nhap cia
mam bénh théng qua sy tuong tic cua chung
(Abushelaibi et al., 2017). Cac két qua trong nghién
ctru nay cho thdy tt ca cac ching vi khuin FLAB
phan lap déu c6 kha nang bam dinh dao dong tir
48,67% dén 91,65%. Cu thé, chung vi khuan CT1.4
¢6 ty 18 tu bam dinh cao nhat dat 74,82%, khéc biét
khong c6 ¥ nghia théng ké so véi ty 18 ty bam dinh
ctia chung vi khuan PL8. Tuy nhién, vé kha ning
bam dinh véi dung moi ethyl acetate thi ching vi
khuan AG1.4 lai mang dén kha ning bam dinh cao
nhit dat 91,65% co6 khac biét y nghia thong ké so
v6i cac ching vi khuan con lai (Bang 1 va Hinh 1).

Bing 1. Kha ning ty bam dinh va bam dinh véi dung méi ciia cac chiing vi khuin FLAB

Kha ning bam dinh (%)

STT Chung vi khuin Tw két dinh Bam dinh v6i dung moi ethyl acetate
1 AGl1.4 48,67+4,61" 91,65+0,132
2 bL4.4 62,630,464 69,82+1,95¢
3 CT1.4 74,82+0,18* 73,91+0,75¢
4 bL4 58,20+1,65¢% 85,55+0,04°
5 bL8.5 53,851,27¢ 72,09+0,08°
6 AGI11 70,04+0,44° 82,9140,12b¢
7 AG4 64,20+0,15¢ 82,18+0,19¢
8 CT1.3 62,41+0,43%4 51,35+0,84h
9 bL1.3 55,20+0,66 85,17+0,63°
10 CT4.2 63,21+1,47 72,63£0,04<
11 CT8.2 54,07+0,49¢ 63,87+0,93¢
12 CT2 64,20+£0,91¢ 85,20+1,00°
13 AGI12 56,36+1,66% 82,71+0,41"
14 bL15 59,160,969t 79,26+2,604
15 DL8 70,94+0,45% 61,27+0,68¢

Ghi chit: Trong cimg mot cét, cdc gid tri trung binh theo sau c¢é cdc mau tw giong nhau thé hién sw khdc biét khong ¢ y

nghia vé mdt thong ké 6 mirc y nghia 5% theo kiém dinh Tukey.

Kha ning bam dinh t6t dugc thé hién thong qua
sy twong tic cua cc thanh phén trén bé mat té bao
clia cac chung vi khuan FLAB, day 1a mot trong
nhitng dac diém quan trong cua vi khuin duoc chon
lam d6i twong co tiém ning probiotic (Kumari et al.,
2016). Kha nang tu két dinh gitp cho vi khuan lactic
két dinh lai v&i nhau dé hinh thanh mét quan thé 16n,
gitp ting cudng duoc stic séng va sy phat trién cua

ching theo kiéu mdi quan hé h trg ciing loai. Kha
nang ty két dinh con lién quan dén kha ning bam
dinh duong rudt va con lam tang kha nang luu lai
trong duong ti€u hoa cua chung vi sinh vat.

Mat khac, kha nang bam dinh dung méi dugc
xem 1a mdt phuong phap gian tiép dé nghién ctru
chon loc dong té bao c6 kha niang bam dinh duong
rudt cao. Kha nang bam dinh vao ethyl acetate (dung



Tap chi Khoa hoc Dai hoc Can Tho

mdi co6 tinh base) phan anh tinh phan cyc va tinh
acid ctia bé mit té bao vi khuan lactic. Trong nghién
clru ndy, su bam dinh hay gén két cua vi khuén lactic
¢0 ai luc cao hon vdi niém mac rudt trd thanh mot
yéu té quan trong. Do d6, cac vi sinh vat c6 kha ning
bam dinh cao vao rudét dugc uu tién khi lya chon vi
sinh vat probiotic (Andrea et al., 2019). Theo két
qué tir nhiéu nghién ctru trong va ngoai nudc, cac
lodi Lactobacillus va Bifdobacterium 1a nhom vi
sinh vét probiotic dugc sit dung phd bién nhat va
quan trong nhét trong s6 cac vi khuan acid lactic
(Tridip et al., 2022 va Mariarosaria, 2024).

Hinh 1. Kha ning bam dinh ciia cdc ching vi
khuan FLAB
Dé bam dinh vao cac té bao rudt, vi khuan lactic
déc biét 1a FLAB thuong sir dung nhi€u co ché va
cau truc khac nhau nhu flagella, pili, protein 16p S
20.00
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(loai b6 16p S s& dan dén viéc mat kha ning bam
dinh vao céc t& bao biéu mé rudt), acid lipoteichoic
(1a phtrc hop cua acid teichohic va lipid, day la thanh
phén chinh cia thanh té bao vi khuin Gram duong),
exopolysaccharides va protein lién két chat nhay
(Duygu et al., 2019). Mot s6 chung vi khuén c6 cau
trac protein lién két chit nhdy (Mub) duoc biét 1a co
tac dung trung gian lién két vi sinh vat vi chat nhay.
Két qua tir nhidu nghién ciru ¢ chi ra rang L. reuteri
va L. fermentum c6 protein MapA (protein tang
cuong bam dinh vao niém mac) va cé chuc nang
trung gian tao sur lién két ciia vi khuan voi chét nhay,
mot s6 chung L. plantarum ngan chan sy bam dinh
ctia E. coli vao cac t& bao chat nhiy rudt bang cac
gen ddc hiéu nhu MUC2 va MUC3 (Keita et al.,
2016; Lidia et al., 2020).

3.2. Khi niing khang vi khuin Escherichia
coli va Staphylococcus aureus cia cac
chiing FLAB

Két qua nghién ctru nay cho thdy, cac chung vi
khudn FLAB déu kha ning trc ché d6i véi E. coli va
S. aureus (ngoai trir chung vi khuin CT4.2 va
CT1.4). Kha ning (rc ché vi khuan gy bénh duoc
thé hién qua duong kinh vong khang khuan dao
dong tr 4 mm dén 15,33 mm (Hinh 2 va Hinh 3). Cu
thé, chung vi khuan AG1.4 1a chung vi khuan thé
hién hoat tinh d6i khang cao nhét véi vi khuén E.
coli va S. aureus v6i duong kinh vong khang khuan
lan lugt 14 12,67 mm va 14,33 mm, khéac biét co y
nghia thdng ké so véi cac ching vi khuan con lai.
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Chiing vi khuéin

mStaphylococcus avreus

Hinh 2. Biéu dd thé hi¢n kha niing dbi khang ciia cic ching FLAB véi vi khuin Escherichia coli va
Staphylococcus aureus

Ghi chii: Trong cing mot cét, cdc gid tri trung binh theo sau ¢é cdc mau tir giong nhau thé hién sw khdc biét khéng cd y

nghia vé mdt thong ké & mirc y nghia 5% theo kiém dinh Tukey.
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Hoat dong khang khuén cua cac ching probiotic
chu yeu dugc giai thich boi kha nang san xuét nhiéu
hop chit khac nhau cua cac vi khudn nay, trong d6
cac hop chat co ban chét 1a protein, chéing han nhu
bacteriocin va peptidoglycan hydrolase, gan day da
thu hat duoc sy quan tim dang ké vé mit thuong
mai va khoa hoc (Yesica et al., 2022).

Escherichia coli

Staphylococcus aureus

Hinh 3. Kha niing d6i khang véi vi khuin
Staphylococcus aureus va Escherichia coli ctia
chiing vi khuan AG1.4

Tdp 61, S6 6B (2025): x-x

Ghi chi: Ky hiéu (+): ampicillin (10 ug/mL); (-): nudc
cat; (1); (2) va (3) dich ly tam huyén phii vi khudn AG1.4

3.3. Kha ning khang khang sinh cia cac
chiing FLAB

Ampicillin 1a mét loai khang sinh dugc xac dinh
1a rc ché kha ning tong hop thanh t& bao cua vi
khuan; tetracyclin 1a chat trc ché tong hop protein
ctia t& bao vi khudn (Alvarez-Cisneros & Ponce-
alquicira, 2018; Nunziata et al., 2022; Ojha et al.,
2023) va ofloxacin c6 tac dung ngéan chan qua trinh
sao chép DNA cua vi khuan (Shariati et al., 2022) .
Két qua nghién ctru da xac dinh dwoc 10/15 chung
vi khuan FLAB phan 1ap c6 kha ning khang lai ca
ba loai khang sinh khao sat. Diéu dic biét rang, tat
ca cac ching FLAB phén lap déu c6 kha ning khang
lai hoan toan tetracyclin va ofloxacin (Bang 2 va
Hinh 4).

Biang 2. Mirc dd nhay cam véi mot s6 loai khang sinh ciia cac chiing vi khuin FLAB

Kha ning khang khang sinh (mm)

STT  Ching vi khuin

Ampicillin (10 pg/mL) Tetracyclin (30 pg/mL) Ofloxacin (30 ng/mL)

1 CT2 R
2 CT4.2 S+
3 CT1.4 S+
4 bL8.5 R
5 CT1.3 R
6 CT8.2 R
7 bL4.4 S++
8 PL1.3 R
9 PLS8 R
10 bL4 R
11 PL15 R
12 AGl.4 R
13 AGI12 R
14 AG4 S+
15 AGI11 S+

AAARAAARINAIARIIAAIRIRIA
AR RIPTRARRBARARAR

Ghi chu: khang: R (Resistant) < 14 mm, nhay cam vira: 14 < S+ <19 mm, nhay cam manh: S++ > 20 mm, S (Susceptible)

theo Sharma et al. (2017).

Tetracycline 1a mot trong nhiing loai khang sinh
dugc sir dung phd bién nhét trong liéu phap 1am sang
va la chat thuc déy tang truong trong chin nudi va
tht y (Cecilia et al., 2021). Do d6, kha nang xdy ra
ty 1¢ khang tetracycline cao trong cic ngudn thuc
pham hién nay.

Tuy nhién, néu kha ning khang 1a mét dic diém
vbn ¢6 (ty nhién), lién quan dén thong tin di truyén
dugc mi hoa trong nhidm sic thé, thi khong c6 1y do
gi dang bao dong, vi kha ning truyén gen khang

khang sinh sang vi sinh vét khac 1a rét nho. Nhung
néu cac chung c6 kha nang khang méc phai, bét
ngudn tir dot bién diém hodc chuyén gen s& dan dén
sy phat tan thong qua chuyén gen ngang. Ngoai ra,
két qua tir cac bao cao dang lo ngai da chi ra rang
LAB, bao gdm céc ching probiotic, dang phat trién
kha niang khang thudc mac phai ddi voi mot loat cac
nhém khang sinh dang mé rong, dic biét la
tetracycline va macrolide (Chajecka-Wierzchowska
& Zadernowska, 2019). Pé ngin chin sy truyén
khang thudc khong mong mudn tir hé vi sinh vat noi
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sinh thi cac chiing probiotic khong dugc biéu hién
kha ning khang thuc méc phai (Niu et al., 2019).
Nhu da d& cap trude do, kha nang khang thudc tu
nhién cua LAB khong gay nguy hiém; nguoc lai ma
con 1a mot dic diém mong mudn dé phuc hoi hé vi
khuan duong rudt trong qua trinh diéu tri bang
khang sinh (Niu et al,2019; Chajecka-
Wierzchowska & Zadernowska, 2019 ). Do do, yéu
t6 chinh quyét dinh tinh an toan ciia mot ching cu
thé 1a kha nang truyén tinh ning khang thudc chu
khong phai chi 1a sy hién dién cua kha nang khang
thudc. Do d6, nhiéu nghién ctru can thiét can dugc
thuc hién thém dé xac dinh xem gen khang thude ¢
nam trén cac yéu tb di truyén di dong hay khong hay
chung 1a ddc diém cb hitu (Chajecka-Wierzchowska
& Zadernowska, 2019).

Hinh 4. Kha ning khiang khang sinh ciia cac
ching vi khuan FLAB
Ghi chu: ky hiéu (1): ampicillin (10 ug/mL), (2):
tetracyclin (30 ug/mL), (3): ofloxacin (30 ug/mL), (4):
nwoc cat (doi chung am).

2.50

Tdp 61, S6 6B (2025): x-x

3.4. Kha nang sinh enzyme ngoai bao cia cac
ching FLAB

Dé cai thién gia tri dinh dudng cuia cc san pham
thuc pham bang cach ting ham lugng hop chat hoat
tinh sinh hoc (hop chét phenolic, acid béo chudi
nga‘in, peptide hoat tinh sinh hoc, v.v.), viéc san Xuét
cac enzyme lién quan 1a mot dic diém tich cyc trong
ché pham sinh hoc s& mang lai loi ich sirc khoe cho
vat chu (Christian et al., 2024).

Két qua trong nghién ctru nay cho thay khong c6
su san xuat hé enzyme lipase tir cac ching vi khuan
FLAB khao sat. Tuy nhién, chung vi khuan AG1.4
la ching vi khuan duy nhat trong nghién ctru thé
hién hoat tinh phan giai ba loai co chat con lai nhu
tinh bot, protein va cellulose voi duong kinh vong
phan giai dat lan luot 1a 1,17 mm; 2,23 mm va 0,97
mm (Hinh 5 va Hinh 6).

a-amylase 1a enzyme phan huay tinh bt, co kha
ning thiy phan cic lién két a-1,4 glycosidic cua
polysaccharide, bao gdm ca qua trinh 1én men tinh
bot bai vi khuan lactic (Padmavathi et al., 2018).
hoat dong cua protease gop phan vao sy phan hiy
protein bang cach giy ra sy phan ra thit trong qua
trinh 1én men ca. Mot sO san pham nhu nuwéc mam
1én men can protease dé phan hily protein tir thit.
Trong khi d6, mot s6 qua trinh 1én men ca khong cho
phép su phan huy thit ca voi Lactobacillus
plantarum c6 thé 1am ting cac acid amin nhu acid
aspartic, acid glutamic va alanine, dan dén vi umami
va ngot (Yang et al., 2016; Nofiani et al., 2022).
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Hinh 5. Biéu d6 thé hién kha ning phén giai co chét ciia cac chiing vi khuin FLAB

Ghi chi: Trong ciing mot cgt, cdc gia tri trung binh theo sau ¢ cac mdu ti giong nhau thé hién sw khdc biét khéng c6 y
nghia vé mat thong ké ¢ mirc y nghia 5% theo kiém dinh Tukey.



Tap chi Khoa hoc Dai hoc Can Tho

Protein

Tdp 61, S6 6B (2025): x-x

Cellulose

Hinh 6. Kha niing phén gidi co chit ciia cic chiing vi khuin FLAB

Ghi chii: Cdc giéng 1,2 va 3 chira enzyme ngoai bdo ciia chiing vi khudn AG1.4; giéng 4 va 5 chira lan hrot méi truong

FYP broth va nuoc cat.

Céc ching vi khuan c6 cac dic tinh phan giai cac
co chat nay s€ md ra mot hudng di méi cho nganh
lén men thyc pham, cac ching vi khuan cé tiém
nang probiotic s€ dong vai tro ting huong vi cua cac
san pham lén men dong thoi ho trg tot trong suc
khée duong rudt.

3.5. Pinh danh chiing FLAB tiém niing

Két qua nghién ciru trén cho thay chung FLAB
— AGl1.4 cé tiem nang cao dugc tuyén chon dé tién

» Applied
Blosystems

Signal: G:135 A;114 T:93 C:82 AvgSig 106
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hanh khuéch dai trinh ty gene 16S rRNA (Hinh 7).
Két qua BLAST trinh ty ving gen 16S trén ngan
hang gene NCBI va tir gian d6 pha hé cho thiy
chung vi khuan AG1.4 dugc phan loai cing nhom
v6i cac ching vi khuan L. paraplantarum (ma gene
NR025447.1), L. argentoratensis (ma gene
NR042254.1), L. plantarum (ma gene NR042394.1)
va L. pentosus (ma gene NR029133.1) voi d tuong
déng 100% (Hinh 8), murc d¢ tin cdy cua nhanh dugc
thé hién qua chi s bootstrap 98% (Hinh 9).
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KB_3130_POP7_BDTv3.mab
TS:53 CRL:935 Q204831

CAT GGT GT GACGGGCC
45 80 13 &0 65 70 75 80

500 550 600 850 700 750 800 B50 900 850

125 130 138 140 145 150 188 160 185

1500 1350 1600 1650 1700 1750 1800 1850 1900 1950

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIllIIIIIIIIIIIIIIIIIIIIIlIIlIlIIIIIIIII
CAGCCTACAAT CCGAACT GAGAAT GGCTTTAAGAGATTAGCTTACTCT CGCGAGTTCGCAACT CGTTGTACCATCCATT GT AGC

210 215 220 225 230 235 240 245 250

e e

2500 2550 2600 2650 2700 2750 2800 2850 2900 2950

TR RN RN R RN DR RN RN RN e n Bl mmn o a B AR RRRRR RN RORRRRRRRRRRRRRRRRRRRRRRRRRNR]
CGTGT GTAGCCCAGGT CATAAGGGGCAT GATGATTT GACGT CAT CCCCACCTTCCTCCGGTTTGTCACCGGCAGTCT CACCAG

255 280 285 270 275 280 285 290

800

205 300 305 30 318 320 328 330 335

e o A

3050 300 3150 3200 3250 3300 3350 3400 3450

3500 3550 3600 aroo arso 3600 3as50 3800 3850

Hinh 7. Két qua giai trinh tw gene 16S rRNA bang moi tong
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Max Total Query Ei Per. Acc.

Scientific Name
P Score Score Cover value Ident  Len
v v v v v v

Accession

Lactiplantibacill... 1768 1768 100% 0.0 100.00% 1474 NR_042394.1

Lactiplantibacill... 1768 1768 100% 0.0 100.00% 1502 NR_025447.1
Lactiplantibacill... 1768 1768 100% 0.0 100.00% 1527 NR_104573.1

Lactiplantibacill... 1768 1768 100% 0.0 100.00% 1492 NR_113338.1

Lactiplantibacill... 1768 1768 100% 0.0 100.00% 1519 NR_029133.1

Lactiplantibacill... 1768 1768 100% 0.0 100.00% 1519 NR_115605.1

Lactiplantibacill... 1768 1768 100% 0.0 100.00% 1454 NR_112690.1
Lactiplantibacill... 1760 1760 99% 0.0 100.00% 1466 NR_117813.1
Lactiplantibacill... 1753 1753 100% 0.0 99.69% 1517 NR_042254.1

Lactiplantibacill... 1733 1733 100% 0.0 99.37% 1491 NR _113339.1

Lactiplantibacill... 1733 1733 100% 0.0 99.37% 1532 NR_042676.1

Lactiplantibacill... 1727 1727 100% 0.0 9937% 1425 NR_179289.1

Lactiplantibacill... 1727 1727 100% 0.0 9927% 1446 NR 179286.1

Hinh 8. Két qua BLAST trinh ty gene trén ngan hang gene NCBI ciia chiing vi khuin AG1.4

49 AGl.4

NR 025447.1:518-1474 Lactiplantibacillus paraplantarum strain DSM 10667
— NR 042254.1:515-1472 Lactiplantibacillus argentoratensis strain DKO 22
NR 042394.1:509-1465 Lactiplantibacillus plantarum strain NRRL B-14768

NR 029133.1:516-1472 Lactiplantibacillus pentosus strain 124-2

28 NR 113339.1:516-1471 Lactiplantibacillus fabifermentans strain DSM 21115

96

'—— NR 179286.1:480-1435 Lactiplantibacillus daowaiensis strain 203-3
—— NR 179288.1:472-1427 Lacriplantibacillus nangangensis strain 381-7
— 49 NR 125561.1:484-1439 Lactiplantibacillus mudanjiangensis strain 11050
L NR 179287.1:485-1440 Lactiplantibacillus dongliensis strain 218-3
NR 180638.1:523-1478 Levilactabacillus enshiensis strain HBUAS57009
NR 112846.1:534-1489 Secundilactobacillus paracollinoides swrain JCM 11969
NR 042190.1:549-1505 Paucilactobacillus suebicus strain CECT 5917

90 | NR 180279.1:476-1432 Lacticaseibacillus baogingensis strain 47-3

100
I— NR 108876.1:316-1472 Lacticaseibacillus porcinae strain R-42633

0.02 0.01 0.00

Hinh 9. Cay phan loai loai

Chi Lactobacillus 1 mot nhom ddng nhat vé mit
phat sinh loai bao gdm sau phan loai la L.
Plantarum, L. paraplantarum, L. pentosus, L.
fabifermentans va L. xiangfangensis. Khi két hop
lai, chung tao thanh mét don vi phén loai c6 quan hé

gan giii duoc goi 1a nhom L. plantarum. Trong nhom
nay, mot sé phan loai da dugc xac dinh bao gom L.
plantarum subsp. argentoratensis va L. plantarum
subsp. plantarum (Roland et al., 2011). Tt ca cac
loai nay déu 1én men di loai tiy ¥, tao ra Natri D,] -
lactate va chira acid meso-diaminopimelic trong
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thanh té bao cua chung. L. pentosus , trude day dugc
coi 1a twong tu nhu L. plantarum, ching vi khuan
nay lén men dugc duong xylose, trong khi L.
arizonensis va L. paraplantarum khong thé 1én men
carbohydrate nay. Khong giéng nhu L. plantarum va
L. paraplantarum, L. pentosus 1én men glycerol
nhung khong 1én men melezitose (Darby & Jones,
2017). Nhiéu ching L. plantarum va bacteriocin ctia
chung dugc nghién ctru 13 an toan vé mit gen khang
khéang sinh. Do do, chung mang lai co hoi tuyét voi
dé cai thién thanh phan dinh dudng, thoi han sir
dung, hoat dong chng oxy hoa, dic tinh huong vi
va hoat dong khang khuén trong nganh cong nghiép
thuc phdm. Hon nita, L. plantarum c6 kha nang lam
giam cac hop chat khong mong mudn nhu aflatoxin,
chung c6 tiém nang st dung trong viéc duy tri an
toan thyc phidm va ngin ngira thyc pham bi hu hong
(Yilmaz et al., 2022).

4. KET LUAN

Két qua nghién ctru cho thdy tt ca cic chung
FLAB khao sat déu c6 kha nang ty bam dinh va bam
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