Chuong 1. TONG QUAN VE NGHIEN CUU

1.1. VI SINH VAT
1.1.1. Pinh nghia probiotic

Ngay cang c6 nhiéu ngudi c6 lo ngai vé mdi lién hé giira probiotic va loi ich cua
n6 mang lai cho dudng tiéu hda. Thong ké cua Grand View Research. (2021) nim 2023
cho thy tong doanh sb ban men vi sinh du doan dat 69,3 ty d6 la va chiém 82% doanh
s6 ban hang trén thi truong. Theo “T6 chitc Luong thyc va Néng nghiép caa Lién hop
qudc va To chic Y té Thé giéi (FAO/WHO), Probiotic c¢6 dinh nghia 14 cac vi sinh vat
séng mang lai loi ich sirc khoe cho vat cha nhu 13 1am ting téc d6 trudng thanh caa sinh
vat co trong duong tiéu hoa, phong ngira sy phét trién mam bénh va ting kha mién dich
cua co thé”. Thuc pham c6 chira probiotic duoc cho 1a gilp ting cuong stc khoe nhiéu
hon so v&i nhitng san pham thong thuong. Vi khuan sinh hoc gitp vat cha bang cach
thuc day hoic hd trg tao ra cac loai acid khac nhau (Nezamdoost-Sani et al., 2023).
Ngoai ra, theo Gu et al. (2022) probiotic con gillp ting cudong mién dich cua vat chi nho
vao viéc diéu chinh giam thiéu céc cytokine gay viém va chuyén hoa cholesterol, lipid,
glucose nham ngan ngira béo phi va hon thé nita chling con gidp loai trir cac loai oxy
phan tmg (ROS), diéu chinh cac hoat dong oxy hoa cua enzyme va phi enzyme dong
thoi giam qua trinh peroxy hoa lipid. Sy thay doi pH trong da day, su phan huy enzyme
Va sy ton tai cuia mubi mat la cac yéu to dem dén anh huong tryc tiép déi voi kha ning
sbéng s6t caa men tiéu hoa (Altamirano-Rios et al., 2022). Moéi trudng c6 tinh acid cao
(pH 2,0) va dung dich mudi mat 0,3% anh huong rat nhiéu dén kha nang ton tai caa

probiotic (Nezamdoost-Sani et al., 2023).

Moi ngudi duong nhu ngdy cang quan tdm hon dén sicc khoe va 16i séng, do la
nhitng yéu té gop phan quan trong dén thi truong men vi sinh. Thi truong tiéu thy men
vi sinh & Chau A c6 tc d6 ting truong cao nhat, cac thuc pham c6 chira men vi sinh
chang han nhu nudc ép trai cay, cac san pham socola (Mordor Intelligence, 2019). Tuy
nhién céc san pham sira van 1a san pham c6 chira men vi sinh duoc tiéu thu mot céch
phd bién nhat (Reque & Brandelli, 2021). i c6 nhiéu cudc thir nghiém st dung

probiotic dé diéu tri hoic cai thién mot sé bénh khac nhau gdm cé hoi ching kich thich



rudt Yoon et al. (2015), bénh ruét kich thich Shadnoush et al. (2015), dau bung ¢ tré so
sinh Chau et al. (2016), viém khop dang thdp Zamani et al. (2016), béo phi Song et al.
(2020), tiéu duong Soleimani et al. (2017), bénh Alzheimer boi Akbari et al. (2016) va
bénh Parkinson Barichella et al. (2016)

1.1.2. Vi khuén lactic

Vi khuan acid lactic (LAB) 1 men vi sinh c6 lgi cho stc khoe phi hop véi duong
tiéu hda cua con nguoi. LAB la vi khuan gram dwong (Wu et al., 2022), ching c6 thé
san xuat exopolysaccharide (EPS), mot s6 EPS gitp chdng oxy hda, cac khéi u va céac
hoat dong vé mién dich, ngoai ra con giam muc cholesterol (Zhu et al., 2018). Nhém
men vi sinh chinh gom c6 vi khuan acid lactic (LAB), Lactobacilli va Bifidobacteria &
nhitng vi sinh vat probiotic duoc thudng xuyén st dung va cong nhan nhiéu nhat (Reque
& Brandelli, 2021). Mot s6 vi khuan acid lactic thuong duoc biét dén 1a L. plantarum,
Pediococcus, , L. rhamnosus, L. paracasei, L.pentosus, L. fermentum, Lactococcus,
Leuconostoc mesenteroides, Weissella, Streptococcus va Bifidobacterium (Wu et al.,
2022). Su séng s6t ciia men vi sinh dugc thach thirc qua mot s diéu kién trong qua trinh
ché bién ciing nhu cdc méi trudng tiéu hoa khac nghiét. Vi khuan san xuat acid lactic
thuong xuyén dugc st dung trong vai san pham Ién men (sira chua, phd mat, kefir, v.v.),
cling véi d6 chung ciling thudng xuyén dugc ding dé 1én men sita va san xuat bia. Bén
canh nganh thyc pham, LAB dang duoc ang dung trong nhiéu nganh céng nghiép khac,
chang han nhu dugc st dung dé san xuét acid lactic ¢ gia tri cao (Wu et al., 2022).
Cong dung cua vi khuan acid lactic trong cdng nghé thuc pham rat da dang nhu tao vi
chua, tao do gel sira, khir lactoza va tao mui thom. Ngoai viéc chuyén hoa prebiotic,
acid lactic ciing dugc wng dung nhiéu trong mot sé cac ché pham sinh hoc mang lai
nhiéu loi ich vé mit stc khoe cho con nguoi. Ché pham sinh hoc ¢6 chira LAB ¢6 nhiéu
cong dung nhu giam pH trong rudt, san xuat hop chat khang khuan, giam cholesterol
trong mau, cai thién hap thu canxi va diéu chinh lai hé vi sinh c6 trong duodng tiéu hoa
sau khi bi réi loan tiéu chay (Altamirano-Rios et al., 2022).

Viéc sir dung men vi sinh trong linh vuc duoc pham va thuc pham khé phé bién,
boi vi chung thudng duoc ung dung dudi dang thude, thuc pham b sung, sita cong thirc

cho tré nho hoic thire dn cho chin nuéi. Mic khéc, nhu cau ddi véi cac san pham men



vi sinh khong tir sira dang ting 1én dang ké, vi ching c6 ham luong duodng sira va
cholesterol thap va khdng can bao quan lanh. Tuy rang nhu cau sir dung céc loai san
pham chira men vi sinh kh4 cao, nhung viéc dong goi s& khong dam bao cé thé bao vé
hoan toan men vi sinh khoi bj bat hoat khi di qua méi trudng tiéu héa, nhung né c6 thé
dam bao rang mot lugng men vi sinh séng du 16n s& dén duoc rudt (Gu et al., 2022). Do
d6, tiém ning bao quan loi khuan va sinh hoc cia LAB 1a mot cha dé phd bién ¢ thoi

diém gan day (Echegaray et al., 2023).
1.1.3. Pinh nghia prebiotic

“Hiép hoi Khoa hoc Quéc té vé Probiotic va Prebiotic dd dinh nghia prebiotic 1a
chat nén c6 loi d6i vai co thé khi str dung c6 chon loc bai hé vi sinh chu". Prebiotic con
duogc biét dén la cac oligosaccharide nhu fructooligosaccharide, galactooligosaccharide,
glucooligosaccharide va xylooligosaccharide; disaccharide nhu lactulose va
isomaltulose; va céc polysaccharide nhu inulin va polydextrose dén tir cac nguon khac
nhau nhu thuc vat, dong vat, rong bién va vi khuan (Yoha et al., 2023). Prebiotic dugc
ding nham cai thién su can bang hé vi sinh, cai thién phét trién cua vi khuan probiotic co
trong h¢ tiéu hoa (Reque & Brandelli, (2021); Yoha et al. (2023)).

Thong qua co ché Ién men prebiotic, vi sinh vat co trong duong rudt tao ra mot s6
acid béo chudi ngan bao gom acid lactic, propionic va butyric dé giam thiéu dang ké
nguy co mac ung thu duong rudt. Ngoai ra viéc sir dung prebiotic ciing gidp giam thiéu
nhitng vin dé nhu hoai tir khéi u, cai thién mat 6 xwong, cai thién d6 nhay cam insulin
va tang cuong hap thu dudng chat nhu canxi va magie. Theo Reque & Brandelli,
(2021) prebiotic dat chuan phai duy tri hoat dong 6n dinh, chdng lai qué trinh tiéu hoa
va tang cuong su phat trién cua vi khuan cé trong hé tiéu hda mang lai lgi ich sirc khoe
cho vat chu. Viéc bd sung prebiotic nhu mot giai phap nham cai thién su can bang cua
hé vi sinh cling nhu ting kha ning phét trién cua probiotic. N6i cach khéc, “prebiotic
dong vai tro 1a thire an cho loi khuan, chiing c6 kha ning cai thién kha ning ton tai cua
probiotic qua dudng tiéu hoda, ciing nhu ting kha nang bam dinh trong hé tiéu hoa”
(Altamirano-Rios et al., 2022).

Trong thuc pham inulin, fructooligosacarit va glucooligosaccharide 1a nhiing

prebiotic phd bién nhét dugc st dung, bao gom ca thirc an tré em. San xuét prebiotic



bang céach thuy phan polymer bang enzyme, vi duy, oligofructose tir inulin hoic bang
cach tong hop oligosaccharide thong qua cac phan ng glycosyl hoa. Nhiing prebiotic
nhu 1 inulin, oligofructose hoic fructooligosacarit dugc nghién ctru rong rai va két qua
cuia mot s6 béo céo cho thay ring viéc sir dung fructan trong ché dé an giup kich thich

hé vi khuan dudng rudt phét trién hiéu qua hon (Singh et al., 2017).

Viéc str dung probiotic trong nganh dugc pham va thuc pham khé phé bién, vi
ching thuong duogc st dung dudi dang thude, thie pham, thuc pham y té, thuc pham bd
sung, sita cong thic cho tré so sinh hoac thirc an chan nudi. Tuy nhién, nhu cau ddi V6i
céc san pham men vi sinh khong tir sita dang tang 1én dang ké, vi chiing c6 ham lugng
duong sita va cholesterol thap va khdng can bao quan lanh. Mac di nhu cau st dung san
pham chira men vi sinh kha cao, nhung viéc dong goi s& khong dam bao cé thé bao vé
hoan toan men vi sinh khoi bj bat hoat khi di qua moéi trudng tiéu hoa, nhung né c6 thé
dam bao rang mot luong men vi sinh séng du 16n s& dén duoc rudt. Do d6 kha ning ton
tai ciia probiotic c6 thé dwoc cai thién hon nita bang cach déng goi ching véi prebiotic,
dugc pham dinh dudng hoic cac chung men vi sinh khac dé c6 thé mang lai nhiéu hon

nhiing loi ich vé stic khoe cho chu thé (Gu et al., 2022)

1.2. TINH HINH NGHIEN cUU

Alameri et al. (2022) da diéu tra cac dic tinh sinh hoc tiém ning ctia mot s vi
khuan acid lactic phan Iap tir c4c san pham rau nhu ca chua, dua chudt, dau tay, dao, rau
diép, rau mui tay va bap cai. Két qua cua béo céo nay cho thay rang, ty 1é song sot cua
cac chung phan lap sau G120 dao dong tir 8,0 dén 8,6 Log 10 CFU/mL. Sau giai doan
duong rudt (IN-120), s6 luong vi khuan dao dong tir 7,3 dén 8,5 Log10 CFU/mL. Ty Ié
dung nap mat acid cholic (tr 17,8 dén 51,1%), oxgall (33,6 dén 63,9%) va acid
taurocholic (55,9 dén 72,5%). Céac ching phan 1ap c6 thé gan twong duong voi té bao
HT-29, véi muc trung binh 14 8,03 Log 10 CFU/mL sau 2 gid. Tat ca cac chung phan
lap déu khang lysozyme va vancomycin, trong d6 c6 8 chung phan lap dwoc chon cho
thay kha ning tao ra exopolysaccharide (EPS). Trinh tu 16S rRNA di giai thich, LAB
phan lap duoc xac dinh la E. durans, Enterococcus faecium , Pediococcus acidilactici

va E. Lactis.



Edalati et al. (2019) d4 phan lap va xac dinh LAB gém Leuconostoc mesenteroides,
Lactobacillus plantarum, Weissella paramesenteroides va Weissella tir sira lac da bang
phuong phéap xac dinh kiéu hinh, kiéu gen x4c dinh bing cach khuéch dia RNA ribosome
16S bang PCR va giai tinh ty. Ngoai ra, con danh gia kha niang bao vé ty nhién cua sira
lac da chdng lai S. aureus va E. coli ATCC 25922. Két qua thay duoc 32 chung LAB
dugc phan lap déu 1a vi khuan Gram dwong. Mot s6 nAm men va vi khuan duong tinh
v6i Catalase. Chi c6 8 chung 6n dinh sau khi cdy truyén va thanh loc; do d6 ching da
dugc nghién cuau. Cac chung sau khi phan lap duoc chia thanh ba nhom chinh
Lactobacillus, Leuconostoc, Weissella. Leuconostoc gia dinh thay doi tir 4,7 x 102 dén
4,9 x 107 CFU/mL véi muc trung binh la 6,2 x 106 CFU/mL. Lactobacilli gia dinh nam
trong khoang tir 1,5 x 102 dén 5,1 x 107 CFU/mL véi muc trung binh 1a 5,9 x 106
CFU/mL. Sé lugng Weissella gia dinh nam trong khoang tir 4,9 x 102 dén 5,8 x 107
CFU/mL véi mic trung binh 1a 7,3 x 106 CFU/mL.

Nath et al. (2020) di thuc hién phan lap va xac dinh vi khuan tir cac mAau sita tuoi
1én men ¢4 loi cho sirc khoe khi tiéu thu. Panh gid hoat tinh sinh hoc cua vi khuan duoc
tién hanh bang mot s thar nghiém in vitro. Két qua thé hién, ching Lactobacillus
plantarum (L. plantarum) dugc phan Iap tir sita tuoi 1én men bang cac xét nghiém sinh
hoa va nhan dang 16S rRNA c¢6 kha niang chdng chiu dang ké véi dich da day mé phong
(6 pH 3), ty 1& séng sot 1a 93,48-96,97%. Clng véi do, két qua con cho thay chung vi
sinh vat nhay cam vagi gentamicin, tetracycline, kanamycin, meropenem va ceftriaxone

va thé hién kha nang chdng lai cac vi khuan gay bénh.

dos Santos Leandro et al. (2021) da tién hanh phan Iap va mé ta dic diém cua vi
khuan acid lactic c6 tiém ning sinh hoc trong thirc dn u chua cua céc loai cay thire dn
gia stic khac nhau, hat ca cao va xtc xich Y thi cong. Két qua cho thay trong tong sé
82 chung phan lap da thu duoc va duoc sang loc vé kha nang chong chiu pH 2,0 va kha
nang phat trién khi c6 mudi mat (1,0 va 2,0%). Chi c6 19 ching dong thoi thé hién kha
nang chiu pH 2.0 va muéi mat. Cac chung da xac dinh dugc danh gia vé kha nang séng
sot trong diéu kién da day va tuyén tuy mé phong. Su suy giam kha ning ton tai ctua cac
chang L. plantarum SBR64.7, L. buchneri $550.4 va L. fermentum SS50.10 sau khi tiép
xuc véi dich vi md phong 1a gitra 1,07 va 1,24 chu ky logarit. ty 1& twong ddng cua céc
chung phan 1ap cao hon 90% 1la (C4848.7/C4820.2 (ca cao phan lap),


https://www.sciencedirect.com/topics/medicine-and-dentistry/lactobacillus
https://www.sciencedirect.com/topics/medicine-and-dentistry/weissella

SBR64.12/SBR64.13 (u chua Brachiaria) va SBR64.5/ SBR64.6 (i chua Brachiaria).
Chung L. plantarum SBR64.2 c6 ty 18 bam dinh té bao CaCO; cao nhét (88,41%).

Amin et al. (2020) da khao sat phan lap va xac dinh LAB nudi ciy duoc lién két
vé6i duong tidu hoa cua gidng lai bao ngu & ba giai doan vong doi khac nhau, ciing nhu
sang loc LAB ban dia vé hoat tinh khang khuan chéng lai tdm mam bénh vi khuan.
Khong c6 LAB nao dugc phan lap tir dudng tidu hoa cua bao ngu & giai doan 4u
tring. Dua trén mot phan trinh ty cia gen 16S rRNA, 44 LAB ¢ giai doan vi thanh nién
duge xac dinh 12 5 chi va thuoc 10 kiéu ribotype. Trong khi 49 LAB phan lap tir giai
doan truong thanh duoc xac dinh 1a 3 gidng va thudc 8 ribotype. Trong s6 93 LAB, ¢
5 chung la Enterococcus faecium MA002, E. lactis MA056, Leuconostoc mesenteroides
MAO064, E. lactis MA068 va E. lactis MA084 thé hién cac kha nang chdong lai vi khuan
gay bénh (Vibrio alginolyticus va Listeria monocytogenes). Nam ching LAB khong thé
hién bat ky hoat dong tan huyét nao, cé thé cho thay rang ching khong phai 1a mam
bénh.

Zulkhairi Amin et al. (2019) da thyc nghiém phén lap va xac dinh cac dac tinh sinh
hoc cua céc loai Bacillus tir mat cua loai ong chich Heterotrigona itama. Trong sé 58
chung phan 1ap, chi c6 23 chung c6 thé chiu dugc ndng do cao cua 7% NaCl. Phan tich
trinh tu gen 16S rRNA cua 23 ching phan lap duoc chon cho thay loai Bacillus duoc
cha y nhit trong nghién ctu nay 1a B.altitudinis (33%) va B.pumilus (34%), tiép theo la
B.amyloliquefaciens (8%), B.megaterium (13%), B. subtilis (4%) , B.aryabhattai (8%)
(trong dong tir 98%-100%). Ty 18 séng sot cua chung trong diéu kién acid ciing twong
duong véi chang loi khuan thwong mai, Lactobacillus rhamnosus GG. Két qua thuc
nghiém thé hién B. amyloliquefaciens HTI-19 va B. subtilis HTI-23 ¢6 ngudn phan lap

la mat ong rimg mang dic tinh sinh hoc tét ddng ké.



Chwong 2. PHUONG PHAP NGHIEN CUU

2.1. NGUYEN LIEU
2.1.1. Kim chi

Kim chi cai thao cit l1at thuong mai (Bibigo, CJ (Han Qudc)), duoc st dung 1am

ngudn phan I1ap. Nguyén liéu dugc dong trong tai plastic 100g/tdi va bao quan ¢ 4 °C.
2.1.2. Kefir

Kefir thvong mai duoc sur dung va bao quan trong tu mat 4 °C tai phong thyc hanh

Vi sinh, trudng Pai hoc Nguyén Tat Thanh.
2.1.3. Yén mach
Yén mach thuong mai (cong ty APIS, Viét Nam) duoc sir dung lam nguon lap va
dugc bao quan ¢ nhiét d6 phong.
2.2. DUNG CU - THIET BI - HOA CHAT
2.2.1. Dung cu

Bang 2.1. Dung cu dwgc sir dung trong thwc nghiém

STT Tén dung cu STT Tén dung cu

1 céc 5 Gia 6ng nghiém
2 pH ké 6 Pia thuy tinh

3 Erlen 7 Ong nghiém

4 Binh dinh muc 8 Ong ly tam

5 Micropipet 9 Phéu



2.2.2. Thiét bi
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2.2.3. Hoa chat

Hoa chat duoc st dung trong qué trinh nghién ciu bao gdm glycerol (C3H803)
(Trung Quéc), NaNO2, K2HPO4, NaCl, NaHCOs, CaCl,.2H20, NaHCO3, acid clohydric,
KCI, CaCl,, MgCl..6H20, agar (Trung Quéc) va céc loai hoa chit khac déu dat chuan dé

str dung trong phan tich.

2.3. THOI GIAN VA PIA PIEM NGHIEN CUU
2.3.1. Thai gian nghién ciru
Tir ngay 15/2/2023 dén ngay 3/6/2023
2.3.2. Pia diém nghién ciru

Phong thi nghiém Vi Sinh, lau 4, Khoa K§ thuat Thuc pham va Méi truong, Truong
Dai hoc Nguyén Tat Thanh, 331 Quéc 16 1A, Phuong An Phi Bong, Quan 12, Thanh phd
Ho Chi Minh

2.4. PHUONG PHAP NGHIEN CUU
2.4.1. Quy trinh phan lap probiotic

Trong nghién cau nay, cac chung vi khuan acid lactic dwoc phan Iap tir nhiéu nguon
khac nhau bao gom yén mach (O), kim chi (KC) va kefir (KF). Bé phan Iap, mau duoc ting
sinh trong méi truong MRS léng & diéu kién 37 °C trong 48—72h trude khi duoc pha lodng
thap phan voi nuéc mubi. Sau d6, 0,1 mL mau pha lodng duoc trang déu trén dia thach
MRS va duoc u ¢ diéu kién 37 °C trong 24h. Quy trinh cdy chuyén duoc thuc hién nhiéu
lan dén khi thu duoc khuan lac thuan cho qué trinh dinh danh dua trén hinh théi, kiém tra
sinh hoa va giai trinh tu gen 16S rRNA. Dic diém hinh thai cia khuan lac duoc kiém tra
va quan sét thong qua kinh hién vi & d6 phong dai 100x bang ky thuat nhuém Gram. Ngoai
ra, cac kiém tra sinh hda nhu kiém tra catalase va oxidase ciing duoc tién hanh. Binh danh
vi sinh vat tir doan gene dugc khuéch dai va giai trinh tu gen 16S rRNA bing phuong phap
PCR st dung cap moi gom moi xudi 27F (5-AGAGTTTGATCCTGGCTCAG-3') va mdi
nguoc 1492R (5'-TACGGCTACCTTGTTACGACTT-3"). Phian mém BLAST dugc st



dung nham d4i chiéu ty 1¢ twong thich caa chudi trinh tu viing 16S rRNA vai cac thong tin

dir liéu c6 trén ngan hang gene cia NCBI nham xac dinh duoc tén loai cua céc chang.

2.4.2. So dd nghién ciiu

PHAN LAP PROBIOTICS
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2.5. PHUONG PHAP PHAN TiCH
2.5.1. Phwong phap phén lap probiotics
2.5.1.1. Nhugm gram

Nhuém Gram 12 mét phuong phap nhudém quan trong duoc dung dé xac dinh hinh thai
cua vi khuan, kha nang bat mau ciing nhu cach sap xép cua chung. Vi khuan can duoc dan
déu 1&n trén lam kinh sach. C4 dinh vi khuan khéng di chuyén bang ngon lira cua dén con.
Sau khi ¢6 dinh, can dugc 1am nguoi 5 phdt maéi tién hanh nhuém Gram. Dau tién pha dung
dich tim Gentian va dé trong 30 gidy, sau d6 rua lai véi voi nudc ¢6 dong chay & muc do
nhe. Dung dich Lugol dugc phua 1én lam kinh dé gitt mau trong 30 gidy, tiép tuc rira qua Voi
nudc. Ty mau bang con 95% dé yén lam kinh trong 30 gidy, rira qua véi nuée. Cudi cung,
dung dich do Fucshin dugc phu Ién lam kinh 30 gidy va rira sach thudc nhuém. Lam kinh
chta khuan da nhuom dugce dé kho tu nhién va soi dudi thau kinh 100X. Vi khuan chuyén

sang mau hong 1a Gram am, mau tim 12 Gram dwong (Tripathi and Sapra, 2020).
2.5.1.2. Thu catalase

Thir nghiém catalase duoc sir dung nham khao sat kha nang san xuat enzyme catalase
cua vi khuan (Zai et al., 2021). Nho mot giot H202 3% vao bé mat cia mot lam kinh hién
vi bang phuong phap vo tring. Trai déu vi khuan vao dung dich H,0, 3% va quan sat phan
rng sui bot hoac khdng sui bot. Phan &ng cho két qua duong tinh khi sy hinh thanh bot khi

02 va két qua catalase am tinh khi khéng cd su xuét hién caa bot khi (Ismail et al., 2018)
2.5.1.3. Thi oxidase

Phuong phap thir nghiém oxidase dugc diing nham xac dinh kha ning sinh ra enzyme
oxidase cua vi khuan. Sau khi nhing gidy loc véi chat nén dihydrochloride tetramethyl-
pphenylenediamine 1%, khuan lac duoc trai déu trén bé mat gidy loc bai que ciy gd va sau
60 gidy xuat hién hién tuong thay doi mau Yousef et al. (2018), dwong tinh khi c6 mau tim
xuat hién trong 10 gidy va khi khong c6 sy thay d6i mau thi két qua 1a &m tinh (Prince,
2009).
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2.5.1.4. Thi nghi¢m Ién men carbohydrate

Thir nghiém 1én men carbohydrate dugc ding nhiam khao st kha niang 1én men duodng
cua vi khuan. Mot sb loai duong sir dung nhu 13 glucose, sucrose, lactose, maltose, gelatin,
casein, tinh bot, maltose, maltodextrin va glycerol. Vi sinh vt duoc nudi ciy trong mdi
truong bod sung cac loai carbohydrate twong (rng cing véi chi thi mau phenol red va mot
dng Durham duoc git chim. Kiém tra sy thay d6i mau sic cua méi trudng nudi cay vi khuan

sau khi cac 6ng canh truong dugc cay va u ¢ 37 °C trong 48 h (Watson et al., 2013).
2.5.1.5. Phurong phap gidi trinh tu gen

Cac chang vi sinh vat sau khi duoc nudi cay ¢ moi truong da duoc chon loc va 1am
thuan va dinh danh théng qua phwong phap sinh hoc phan tir. Poan gene 16S rRNA cua vi
khuan lactic duoc khuéch dai va giai trinh tu gen bang phuong phap PCR st dung cap moi
gom modi xudi 27F: (5-AGAGTTTGATCCTGGCTCAG-3’) va mdi nguoc 1492R (5'-
TACGGCTACCTTGTTACGACTT-3'). Sau do, trinh tu gene cua chung vi khuan dugc so
sanh véi nhitng chudi gene khéac bang phan mém BLAST Ién hé théng thong tin trén NCBI

dé xac dinh chinh xéc tén loai cua tirng chung (Pichler et al., 2018).
2.5.2. Xac dinh hoat tinh probiotics
2.5.2.1. Panh gia duong cong sinh trueong cua cac chung probiotic

Vi khuan dugc tién hanh ting sinh trong méi truong MRS long va dugc o 37 °C. Sau
d6 dinh lwong vi khuan lactic bang cach st dung phuong phap cdy trang, canh trudong caa
vi khuan trén méi truong MRS va duoc o 37 °C trong 48 gio, thyc hién lién tuc trong 10

ngay va ghi nhan mat do vi khuan.
2.5.2.2. Kha ndng dong két dinh véi vi khuan gay bénh Escherichia coli

Paénh gia kha nang dong két dinh cua loi khuan véi vi khuan gay bénh duoc thyc hién
dwa trén phuong phap cta (Gomez et al., 2016). Dau tién, vi khuan lactic va vi khuan gay
bénh Escherichia coli duoc nudi & 37 °C trong 48 gid s dung méi trudng twong ung lan
luot 12 MRS léng va MHB. Sau d6, sinh khdi vi khuan duoc thu nhan bang phuong phap
ly tam 8000 vong/phut (20 phat). Tiép theo sinh khdi dugc ria l3p lai 5 1an véi dung dich
dém PBS (pH = 7) va tai huyén phu trong dung dich dém PBS dén ODsoo = 1. Cubi cuing,
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huyén phtl caa vi khuan lactic va vi khuan gay bénh duoc tron 13n vao nhau véi ti 1¢ 1:1.
Cac mau thtr nghiém duoc o ¢ 37 °C trong 5 gio. Sau mdi gio dich ndi duoc thu nhan va
tién hanh do ODgoo.

2.5.2.3. Khd ndng i két dinh

Kha ning tu két dinh cua vi khuan lactic duogc xac dinh dwa trén phuong phép cua
Go6mez et al. (2016). Ban dau, vi khuan lactic dwgc ting sinh trong moéi trudng MRS long
& 37 °C trong 48 gio. Sinh khdi té bao cua vi khuan lactic duoc thu nhan bang phwong phap
ly tam dich nudi cay 8000 vong/phut trong 20 pht. Tiép theo sinh khéi dugc rira bang dung
dich dém PBS (pH = 7) va tai huyén phu trong dém PBS dén ODeoo = 1. Huyén phu duoc
dé yén lién tuc trong 5 gid ¢ 37 °C, sau mdi gio  tién hanh thu nhan dich néi va do mat do

quang ODseoo.
2.5.2.4. Kha nang khang khang sinh

Dua theo phuong phap cia SUKMARINI et al. (2014) xac dinh kha nang khang khang
sinh cuiia cac chung vi khuan. Ban dau, cac chung vi khuan lactic duoc ting sinh trong moi
truong MRS 16ng & 37 °C trong 48 gid. Sau do, dich ting sinh vi khuan duoc tién hanh pha
lo&ing thanh day ndng d6 (d6 pha lodng 10 lan). Tiép theo, 0,1 mL dich vi khuan ting sinh
dugc trang déu trén méi truong thach MRS c6 chtra nong do khang sinh tuong ung theo
quy dinh ctia Vién Tiéu chuan xét nghiém 1am sang — My (CLSI) vé thir nghiém do nhay
khang sinh, sir dung dia thach MRS khéng bo sung khang sinh 1am ddi chitng. Ghi nhan

két qua sé lwong khuan lac xut hién trén dia thach sau khi u 48 gio & 37 °C.
2.5.2.5. Khd ndng song sot trong méi trirong mé phong dich tiéu hoa

Phuong phap cua Chavarri et al. (2010) duoc st dung dé xac dinh kha ning sbng s6t
cuia LAB trong duong tiéu hod dua trén co sé dinh lwong sé té bao vi khuan con séng sot
sau thoi gian u ¢ tirng moéi truong moé phong nudce bot, dich da day va rudt. Trong do, dich
md phong nudc bot (simulated salivary fluid — SSF) (g/L) bao gom: 0,03g/L NaNO2, 0,2g/L
K2HPO4, 0,5¢/L NaCl, 4,2g/L NaHCOs, 0,6g/L a-amilase. Dich da day mé phong
(simulated gastric fluid — SGF) bao gom: K2HPO4 2,2g/L, NaCl 6,2g/L, CaCl,.2H.0 6,3g/L,
NaHCOs 1,2g/L va duoc diéu chinh vé pH 2,0 bang acid clohydric 0,1 M. Dich rudt md
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phong (simulated intestinal fluid — SIF) duoc tao ra bang cach hoa tan 0,3% mudi mat trong
dung dich ruot md phong bao gém: 0,5616g/L (NaCl), 0,5066 g/L (KCI), 0,22 g/L (CaCl,)
va 3,57g/L (NaHCOs), 0,1088g/L (K2HPO4), MgCl2.6H.0 0,2233g/L pH cudi dat 7,0. 1
mL cac chung vi khuan lactic sau khi ting sinh v6i nong d6 vi khuan xac dinh ban dau duoc
u trong 9 mL dich mé phong nudc bot, dich mé phong da day va ruét non duoc u lién tuc
trong 5 gio. Cudi cung, sau thoi gian u cac dng dich mé phong dugc pha lodng thanh ddy
ndng do (d6 pha lodng 10 1an) va 0,1 mL dich tir c4c éng pha lodng duoc trang déu trén bé
mit thach MRS, vi khuan khéng u trong dich mé phong duoc sir dung 1am d6i ching. Ghi

nhan khuan lac cé trén dia thach sau 48 gio u & 37 °C.
2.5.3. Panh gia kha ning kich thich sinh trwéng bang prebiotic

Thir nghiém dugc tiéng hanh bang cach sir dung lan luot 0,01g va 0,05g prebiotic cho
vao céac 6ng nghiém duoc bd sung thém 0,1g dudng sucrose hoda tan cing véi 10 mL nuée
cat, hap tiét trung 121 °C , 15 phut. Sau khi lam ngudi, 0,1mL vi khuan da dugc ting sinh
va pha lodng ¢ nong d6 107 trudc khi duoc thém vao hdn hop, 1t 48 gio & 37 °C . Sau khi
1, cac 6ng khuan dugc tién hanh cay trang véi nong do pha lodng tir 102 dén 10, doc két

qua cac dia sau khi dugc u 48 gio ¢ 37 °C.

2.6. PHUONG PHAP XU LY SO LIEU

Tat ca xir ly thong ké duoc thyc hién trén R version 4.1.2 R Core Team (2013) sir
dung goi Iénh FactoMineR (Husson et al., 2016; Lé et al., 2008). Phan tich phuong sai
(ANOVA) va kiém dinh Tukey duoc thuc hién dé xac dinh sy khac biét co nghia giira cac

mau & mirc y nghia 5%.
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Chuong 3. KET QUA VA BAN LUAN

3.1. PHAN LAP VA PINH DANH VI SINH VAT
3.1.1. Phan lap va quan sat dic diém hinh thai caa cac chiing

Trén moi trudng MRS, céc chung vi khuan dwgc phan 1ap tir nhiéu ngudn khéac nhau
nhu kim chi, kefir va yén mach. Qué trinh phan 14p va lam thuan cac chang tao probiotic
cd loi cho suc khoe cia nguoi duoc viét tic theo ngudn phan Iap nhu 1a kim chi 1a KC, kefir
la KF va yén mach 1a O, céc chang c6 ky hiéu lan luot 1a KC1, KC2, KF1, KF2, O. dic
diém vé hinh thai khuan lac va té bao cia cac chung sau khi duoc phan 1ap va lam thuan

dugc trinh bay ¢ Bang 3.1.

Tir mau kim chi, kefir va yén mach sau 48 gio nudi ciy da phan 1ap va lam thuan duoc
5 ching vi khuan (KC1, KC2, KF1, KF2, O). Nhin chung, da s6 khuan lac déu c6 mau trang
nga hoac vang, tuy nhién hai chang KF1 va O ¢6 khuan tron, bé mat day sinh nhay. Tur két
qua nhuém Gram thay rang KF2, O thudc vi khuan c6 Gram bién doi, trong khi d6 KC1,
KC2 va KF1 c6 dang que ngan, c6 nbi doi va 1a vi khuan Gram duong. Twong ty nhu nghién
ctu cua Bajpai et al. (2016) Pediococcus pentosaceus 411 phén 1ap tir ca nude ngot Zacco
koreaus duoc xac nhan 1a ¢6 hinh cau khuan thudc ching phan lap gram duong va c6 hinh
que. Ngoai ra két qua cua Ismail et al. (2018) cho thiy phan lap duoc Lactobacillus té bao
hinh que va Enterecoccus té bao hinh cau khuan thuéc nhém vi khuan Gram duong va am

tinh vai catalase

Biang 3.1. M6 ta dic diém va hinh thai khuan lac dwec phan 1ap tir cac nguén thwc pham

khéc nhau
Ky - R S z- R N s K \
STT hicu Pac diém hinh thai khuan lac Hinh thai te bao
¢
Khuan lac tron, vién déu, bé mit 1an . .
1 KC1 ata en det, be mat 1ang Gram (+), hinh que ngan , ¢ noi doi

bong, mau vang.
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Khuan lac trang, bong, tron déu, nho.

KC2

Khuan lac tron, bé mat nhay, bong,
vién déu, tring duc doi

KF1

Gram bién d6i, que ngan, xép thanh
d6i ké nhau.
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3.1.2. Két qua kiém tra sinh héa

Dic diém sinh hoa caa cac chung vi sinh vat dugc trinh bay & Bang 3.2, cac chung Vi
khuan probiotic déu c6 kha ning 1én men carbohydrate, tuy nhién ba chang KC1, KC2 va
KF1 déu cho két qua dwong tinh vdi ca oxidase va catalase, va hai chang con lai &m tinh
Vi ca 2 thir nghiém trén. Tuong tu Vi nghién ctru caa Ibrahim et al. (2015) phén lap cac
chang vi khuan lactic tir xoai va nghién ctiru caa Amelia et al. (2021) phan lap céc chung vi
khuan lactic c6 loi tir dadiah, cac chung vi khuan lactic thuéc Gram duong, hinh que, co
kha nang stir dung duong glucose, khong sinh enzyme catalase. Trong nghién ctru nay ciling
da chi ra rang cac dac diém sinh hoa riéng biét cia tirng dong nho vao kha nang riéng biét
cua tirng chang cho thay rang vi khuan lactic sir dung da sb cac loai duong nhung cha yéu

la duong lactose va glucose.
Bang 3.2. M6 ta dic diém sinh héa caa cac ching vi khuan

Déi
ching

+ + + + + +
+ + + + + +

KC1 KC2 KF1 KF2 @)

dextrin

Lén men

carbohydrate
Glycerol =
+ + + + + +
Tinh bot ' ' ' ' ' '
+ + + + + +
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Sucrose ' ' ' ' ' '

glucose

Lactose ' ' ' ' '

OCO

Oxidase

Catalase

3.1.3. Pinh danh bang giai trinh tw gen 16S
3.1.3.1. Két qua dinh danh ching KC1

Phuong phap sinh hoc phan tir cho thay két qua dinh danh doan gen khuéch dai tir
dong vi khuan KC1 c6 muc d6 twong dong véi doan gen dugc ma hoa 16S rRNA cua loai
Lactiplantibacillus plantarum ma sé (Accession number CP0528691.1) khi so sanh trén co
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s& dir lieu NCBI (Hinh 3.1). Vi vay dong vi khuan KC1 dugc xac dinh thuoc loai

Lactiplantibacillus plantarum va dugc dbi ky hiéu thanh Lac_KC.
>KC1

TCTGTCCCACCGACGAACGCTGGCGGCGTGCCTAATACATGCAAGTCGAACG
AACTCTGGTATTGATTGGTGCTTGCATCATGATTTACATTTGAGTGAGTGGCG
AACTGGTGAGTAACACGTGGGAAACCTGCCCAGAAGCGGGGGATAACACCTG
GAAACAGATGCTAATACCGCATAACAACTTGGACCGCATGGTCCGAGTTTGA
AAGATGGCTTCGGCTATCACTTTTGGATGGTCCCGCGGCGTATTAGCTAGATG
GTGAGGTAACGGCTCACCATGGCAATGATACGTAGCCGACCTGAGAGGGTAA
TCGGCCACATTGGGACTGAGACACGGCCCAAACTCCTACGGGAGGCAGCAGT
AGGGAATCTTCCACAATGGACGAAAGTCTGATGGAGCAACGCCGCGTGAGTG
AAGAAGGGTTTCGGCTCGTAAAACTCTGTTGTTAAAGAAGAACATATCTGAG
AGTAACTGTTCAGGTATTGACGGTATTTAACCAGAAAGCCACGGCTAACTAC
GTGCCAGCAGCCGCGGTAATACGTAGGTGGCAAGCGTTGTCCGGATTTATTG
GGCGTAAAGCGAGCGCAGGCGGTTTTTTAAGTCTGATGTGAAAGCCTTCGGCT
CAACCGAAGAAGTGCATCGGAAACTGGGAAACTTGAGTGCAGAAGAGGACA
GTGGAACTCCATGTGTAGCGGTGAAATGCGTAGATATATGGAAGAACACCAG
TGGCGAAGGCGGCTGTCTGGTCTGTAACTGACGCTGAGGCTCGAAAGTATGG
GTAGCAAACAGGATTAGATACCCTGGTAGTCCATACCGTAAACGATGAATGC
TAAGTGTTGGAGGGTTTCCGCCCTTCAGTGCTGCAGCTAACGCATTAAGCATT
CCGCCTGGGGAGTACGGCCGCAAGGCTGAAACTCAAAGGAATTGACGGGGGC
CCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCTACGCGAAGAACCTT
ACCATCTTGACATACTATGCAAATCTAAGAGATTAGACGTTCCCTTCGGGGAC
ATGGATACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGT
TAAGTCCCGCAACGAGCGCAACCCTTATTATCAGTTGCCAGCATTAAGTTGGG
CACTCTGGTGAGACTGCCGGTGACAAACCGGAGGAAGGTGGGGATGACGTCA
AATCATCATGCCCCTTATGACCTGGGCTACACACGTGCTACAATGGATGGTAC
AACGAGTTGCGAACTCGCGAGAGTAAGCTAATCTCTTAAAGCCATTCTCAGTT
CGGATTGTAGGCTGCAACTCGCCTACATGAAGTCGGAATCGCTAGTAATCGC
GGATCAGCATGCCGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTC
19




ACACCATGAGAGTTTGTAACACCCAAAGTCGGTGGGGTAACCTTTTAGGAAC
CAGCCGCCTAAGGTGGGACAGATGATTAGGGTGTACCAGAGTT

Descriptions Graphic Summary Alignments Taxonomy

Sequences producing significant alignments Download Select columns ~ Show 100V | @
select all 100 sequences selected GenBank Graphics Distance tree of results MSA Viewer
ot M T8 0 et e
- - v v -
Lactiplar us plantarum strain AMT74419 chromosome, complete genome Lactiplantibacillus plantarum 2750 13715 98% 0.0 100.00% 3227194 CP052869.1
Le ) us plantarum strain SPC-SNU 72-2 chromosome, complete genome Lactiplantibacillus plantarum 2750 13709 98% 0.0 100.00% 3037092 CP050805.1
Lactobacillus pentosus strain HBUASS56244 16S ribosomal RNA gene, partial sequence Lactiplantibacillus pentosus 2750 2750 98% 0.0 100.00% 1493 MT229656.1
Lactiplantibacillus plantarum strain SRCM102737 chromosome, complete genome Lactiplantibacillus plantarum 2750 13720 98% 0.0 100.00% 3249738 CP028261.1
Lactiplar lus plantarum strain SRCM101518 chromosome, complete genome Lactiplantibacillus plantarum 2750 13742 98% 0.0 100.00% 3213319 CP028241.1
Lactiplantibacillus plantarum strain SRCM101222 chromosome, complete genome Lactiplantibacillus plantarum 2750 13742 98% 0.0 100.00% 3170950 CP028229.1

Distribution of the top 328 Blast Hits on 100 subject sequences

| | | Query | | |
1 300 600 900 1200 1500

Hinh 3.1. Két qua so sanh d9 twong ddng doan gen cia dong vi sinh vat loai

Lactiplantibacillus plantarum véi Lac_KC sir dung dir li¢u trén ngan hang gen NCBI
3.1.3.2. Két qua dinh danh chiing KC2

Két qua dinh danh vi khuan KC2 ¢6 do tuong thich 99.62% so véi dong vi khuan
Pediococcus acidilactici (Accession number KJ580428.1) khi dugc so sdnh vai ma gen trén
hé thong dit liéu NCBI. Vi vay tir két qua trén Hinh 3.2 cd thé x4c dinh dong vi khuan KC2

Ia thudc loai Pediococcus acidilactici va tén duoc goi trong nghién ciru nay la Ped_KC.
>KC2

CCCTAATCATCTGTCCCACCTTAAGCGAGCTGGTTCCTAAAAGGTTACCCCAC
CGACTTTGGGTGTTACAAACTCTCATGGTGTGACGGGCGGTGTGTACAAGGCC
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CGGGAACGTATTCACCGCGGCATGCTGATCCGCGATTACTAGCGATTCCGACT
TCATGTAGGCGAGTTGCAGCCTACAATCCGAACTGAGAATGGCTTTAAGAGA
TTAGCTTACTCTCGCGAGTTCGCAACTCGTTGTACCATCCATTGTAGCACGTGT
GTAGCCCAGGTCATAAGGGGCATGATGATTTGACGTCATCCCCACCTTCCTCC
GGTTTGTCAATTCCTTTGAGTTTCAGCCTTGCGGCCGTACTCCCCAGGCGGAA
TGCTTAATGCGTTAGCTGCAGCACTGAAAGGGCGGAAACCCTCCAACACTTA
GCATTCATCGTTTTACGGTATGGACTACCAGGGTATCTAATCCTGTTTGCTACC
CATACTTTCGAGCCTCAGCGTCAGTTACAGACCAGACAGCCGCCTTCGCCACT
GGTGTTCTTCCATATATCTACGCATTTCACCGCTACACATGGAGTTCCACTGTC
CTCTTCTGCACTCATAAATCCGGACAACGCTTGCCACCTACGTATTACCGCGG
CTGCTGGCACGTAGTTAGCCGTGGCTTTCTGGTTAAATACCGTCAATACCTGA
AAATCTTCCACAATGGACGCAAGTCTGATGGAGCAACGCCGCGTGAGTGAAG
AAGGGTTTCGGCTCGTAAAGCTCTGTTGTTAAAGAGAACGTGGGTGAGAGTA
ACTGTTCACCCAGTGACGGTATTTAACCAGAAAGCCAGTCCCACCGACGAAC
GCTGGCGGCGTGCCTAATACATGCAAGTCGAACGAACTCTGGTATTGATTGGT
GCTTGCATCATGATTTACATTTGAGTGAGTGGCGAACTGGTGAGTAACACGTG
GGAAACCTGCCCAGAAGCGGGAGAGTTTGATCCTGGCTCAGGAACGCTGGCG
GCGTGCCTAATACATGCAAGTCGAACGAACTTCCGTTAATTGATTATGACGTG
CTTGCACTGAATGAGATTTTAACACGAAGTGAGTGGCGGACGGGTGAGTAAC
ACGTGGGCAACCTGCCCAGAAGCAGGGGATAACACCTGGAAACAGATGCTAA
TACCGTATAACAGAGAAAACCGCCTGGTTTTCTTTTAAAAGATGGCTCTGCAT
CACTTCTGGATGGACCCGCGGCGCATTAGCTAGTTGGTGAGGTAACGGCTCAC
CAAGGCGATGATGCGTAGCCGACCTGAGAGGGTAATCGGCCACATTGGGACT
GAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCACAAT
GGACGCAAGTCTGATGGAGCAACGCCGCGTGAGTGAAGAAGGGTTTCGGCTC
GTAAAGCTCTGTTGTTAAAGAGAACGTGGGTGAGAGTAACTGTTCACCCAGT
GACGGTATTTAACCAGAAAGCCA
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Descriptions Graphic Summary Alignments Taxonomy

Sequences producing significant alignments

select all 700 sequences selected

Download ~ Select columns ¥ Show  100Y | @

GenBank Graphics Distance tree of results ~ MSA Viewer

Max Total Query E

Per.

Description Scientific Name Acc. Len
& - Score Score Cover value Ident ~ Accession
- - - v -

lolii strain CJ66 16S ribosomal RNA gene, partial sequence

966 2447 98% 0.0 9962% 1525 KJ580428.1

v v

partial 16S rRNA gene, strain PAC 1.0 966 1347 53% 00 99.62% 530 AJ249893 1

train lolil FS10 chre

963 12057 98% 0.0 99.44% 1961433 CP109913.1

actici strain GC25 16S ribosomal RNA gene, partial sequence

961 2431 98% 0.0 9943% 1538 MF289522.1

strain CITKHZ7 ct

< H<H<H <<
nJ

=
5

961 12155 98% 0.0 99.25% 2044183 CP096031.1

cultured bacterium clone P1-3 16S ribosomal RNA gene, partial

961 1933 77% 0.0 9943% 955  JNB858928.1

Distribution of the top 1345 Blast Hits on 100 subject sequences

| | Query | |
1 300 600 900 1200 1500

Hinh 3.2. Két qua so sanh dd twong ddng doan gen cia dong vi sinh vt loai Pediococcus

acidilactici voi Ped_KC sir dung dir liu trén ngadn hang gen NCBI
3.1.3.3. Két qua dinh danh chung vi khudn KF1

Vi khuan KF1 duoc d6i chang véi cac dong vi khuan trén co so dit liéu NCBI tir trinh
tu gen 16S rRNA. Két qua so sanh chung KF1 ¢6 mirc d6 twong thich hoan toan so véi
dong vi khuan Leuconostoc lactis (Accession number MT229654.1). Piéu d6 xac dinh

chinh xéc duoc chiung KF1 1a Leuconostoc lactis (Hinh 3.3) va duoc doi tén thanh Leu_KF.

>KF1

GGCGGCGTGCCTAATACATGCAAGTCGAACGCGCAGCGAAAGGTGCTTGCAC
CTTTCAAGCGAGTGGCGAACGGGTGAGTAACACGTGGATAACCTGCCTCAAG
GCTGGGGATAACATTTGGAAACAGATGCTAATACCGAATAAAACTTAGTATC
GCATGATACAAAGTTGAAAGGCGCTACGGCGTCACCTAGAGATGGGTCCGCG
GTGCATTAGTTAGTTGGTGGGGTAAAGGCCTACCAAGACAATGATGCATAGC
CGAGTTGAGAGACTGATCGGCCACATTGGGACTGAGACACGGCCCAAACTCC
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TACGGGAGGCTGCAGTAGGGAATCTTCCACAATGGGCGAAAGCCTGATGGAG
CAACGCCGCGTGTGTGATGAAGGCTTTAGGGTCGTAAAGCACTGTTGTATGG
GAAGAAATGCTAGAATAGGGAATGATTCTAGTTCGACGGTACCATACCAGAA
AGGGACGGCTAAATACGTGCCAGCAGCCGCGGTAATACGTATGTCCCGAGCG
TTATCCGGATTTATTGGGCGTAAAGCGAGCGCAGACGGTTGATTAAGTCTGAT
GTGAAAGCCCGGAGCTCAACTCCGGAATGGCATTGGAAACTGGTTAACTTGA
GTGTTGTAGAGGTAAGTGGAACTCCATGTGTAGCGGTGGAATGCGTAGATAT
ATGGAAGAACACCAGTGGCGAAGGCGGCTTACTGGACAACAACTGACGTTGA
GGCTCGAAAGTGTGGGTAGCAAACAGGATTAGATACCCTGGTAGTCCACACC
GTAAACGATGAATACTAGGTGTTAGGAGGTTTCCGCCTCTTAGTGCCGAAGCT
AACGCATTAAGTATTCCGCCTGGGGAGTACGACCGCAAGGTTGAAACTCAAA
GGAATTGACGGGGACCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGC
AACGCGAAGAACCTTACCAGGTCTTGACATCCTTTGAAGCTTCTAGAGATAGA
AGTGTTCTTCGGAGACAAAGTGACAGGTGGTGCATGGTCGTCGTCAGCTCGTG
TCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTTATTGTTAGTTG
CCAGCATTCAGTTGGGCACTCTAGCGAGACTGCCGGTGACAAACCGGAGGAA
GGCGGGGACGACGTCAGATCATCATGCCCCTTATGACCTGGGCTACACACGT
GCTACAATGGCGTATACAACGAGTTGCCAACCCGCGAGGGTGAGCTAATCTC
TTAAAGTACGTCTCAGTTCGGACTGCAGTCTGCAACTCGACTGCACGAAGTCG
GAATCGCTAGTAATCGCGGATCAGCACGCCGCGGTGAATACGTTCCCGGGTC
TTGTACACACCGCCCGTCACACCATGGGAGTTTGTAATGCCCAAAGCCGGTGG
CCTAACCTTATGGAGGGAGCCGTCTAAGGCAGGACAGA

Graphic Summary Alignments Taxonomy

Sequences producing significant alignments Download * Selectcolumns ¥ Show 100V | @

select all 100 sequences selected GenBank Graphics Distance tree of results MSA Viewer

Max Total Query E Per.
Description Scientific Name 3 Acc.Llen
Score Score Cover value Ident
-

ceession
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Hinh 3.3. Két qua so sanh dd twong dong doan gen cia dong vi sinh vét loai Leuconostoc

lactis voi Leu_KF sir dung dir liéu trén ngan hang gen NCBI
3.1.3.4. Két qua dinh danh ching KF2

Tir doan gen 16S rRNA ciia dong KF2 duoc thé hién trén Hinh 3.4 ¢6 do tuong dong
cao so 99,93% vai dong vi khuan Weissella cibaria trén co sé dit liéu NCBL Do d6 xac

dinh duoc chung KF2 1a dong vi khuan Weissella cibaria véi tén duoc doi thanh Wei_KF.
>KF2

ACTTCACCCTAATCATCTGTCCCACCTTAGACGGCTGGCTCCCGAAGGTTACC
CCACCGGCTTTGGGTGTTACAAACTCTCATGGTGTGACGGGCGGTGTGTACAA
GACCCGGGAACGTATTCACCGCGGCGTGCTGATCCGCGATTACTAGCGATTCC
GACTTCATGTAGGCGAGTTGCAGCCTACAATCCGAACTGAGACGTACTTTAAG
AGATTAGCTCACCCTCGCGGGTTGGCAACTCGTTGTATACGCCATTGTAGCAC
GTGTGTAGCCCAGGTCATAAGGGGCATGATGATTTGACGTCATCCCCACCTTC
CTCCGGTTTGTCACCGGCAGTCTCACTAGAGTGCCCAACTAAATGCTGGCAAC
TAGTAATAAGGGTTGCGCTCGTTGCGGGACTTAACCCAACATCTCACGACACG
AGCTGACGACAACCATGCACCACCTGTCACCTTGTCCCCGAAGGGAACGCTC
CATCTCTGGAGTTGTCAAGGGATGTCAAGACCTGGTAAGGTTCTTCGCGTTGC
TTCGAATTAAACCACATGCTCCACCGCTTGTGCGGGTCCCCGTCAATTCCTTT
GAGTTTCAACCTTGCGGTCGTACTCCCCAGGCGGAGTGCTTAATGCGTTAGCT
GCGGCACTTAAGGGCGGAAACCCTCAAACACCTAGCACTCATCGTGTACGGT
GTGGACTACCAGGGTATCTAATCCTGTTTGCTACCCACACTTTCGAGCCTCAA
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CGTCAGTTACAGTCCAGAAAGCCGCCTTCGCCACTGGTGTTCTTCCATATATC
TACGCATTTCACCGCTACACATGGAGTTCCACTTTCCTCTACTGCACTCAAGTC
ATCCAGTTTCCAAAGCAATTCCTCAGTTGAGCTGAGGGCTTTCACTTCAGACT
TAAATAACCGTCTGCGCTCGCTTTACGCCCAATAAATCCGGATAACGCTTGGA
ACATACGTATTACCGCGGCTGCTGGCACGTATTTAGCCGTTCCTTTCTGGTAA
GATACCGTCACACATTGAACAGTTACTCTCAATGTCATTCTTCTCTTACAACA
GTGTTTTACGAGCCGAAACCCTTCATCACACACGCGGCGTTGCTCCATCAGGC
TTTCGCCCATTGTGGAAGATTCCCTACTGCTGCCTCCCGTAGGAGTATGGGCC
GTGTCTCAGTCCCATTGTGGCCGATCAGTCTCTCAACTCGGCTATGCATCATC
GTCTTGGTGAGCCATTACCTCACCAACTAACTAATGCACCGCGGGACCATCTC
TTAGTGATAGCAGAACCATCTTTTAAGTAGCAACCATGCGGTTGCTATTGTTA
TACGGTATTAGCATCTGTTTCCAAATGTTATCCCCTGCTAAGAGGTAGGTTTC
CCACGTGTTACTCACCCGTTCGCCACTCTTTGCAATGTCCATCGTCATATCTGA
GCAAGCTCTTCAAATCAGTTGAACCACAAAGCGTTCGACTTGCA

Descriptions Graphic Summary Alignments Taxonomy

Sequences producing significant alignments Download ~ Select columns ¥ Show 100V | @

select all 100 sequences selected GenBank Graphics Distance tree of results  MSA Viewer

Max Total Query E Per.

Score Score Cover value Ident
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2715 2715 100% 0.0 99.93% 1514 MT012260.1

Weissella cibaria strain DHR015 16S ribosomal RNA gene, partial sequence

=
B
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4

Weissella cibaria strain UPMC1238 168 ribosomal RNA gene, partial sequence 2715 2715 100% 00 99.93% 1565 MN700179.1

Weissella cibaria strain CBA3612 chromosome, complete genome 2715 24363 100% 0.0 99.93% 2382774 CP041193.1
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Hinh 3.4. Két qua so sanh d¢ twong ddng doan gen cia dong vi sinh vat Weissella cibaria véi

Wei_KF sir dung dir liéu trén ngan hang gen NCBI
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3.1.3.5. Két qud dinh danh O

Duya Va0 Viéc so sanh do tuong dong tir b gen 16S rRNA cua chung O trén co so dit
licu NCBI két qua ¢ Hinh 3.5 cho thdy do twong dong véi chung Weissella cibaria
(Accession number MT012260.1) la 99.53%. Vi vay xac dinh dugc chung O thudc dong vi

khuan Weissella cibaria va tén dugc sir dung dé nhan dang 1a Wei_O.

Descriptions Graphic Summary Alignments Taxonomy

Sequences producing significant alignments Download ~ Select columns ¥ Show | 100V = @
select all 100 sequences selected GenBank Graphics Distance tree of results  MSA Viewer
Scientific Name Max Total Query E Per. Xoo:Ten

o .
Score Score Cover value Ident - Accession
- i - - -

2682 2682 100% 00 99.53% 1514 MT012260.1

2682 2682 100% 00 9953% 1565 MN700179.1

s = 2
@ o o

2682 24064 100% 0.0 99.53% 2382774 CP041193.1

2682 2682 100% 00 99.53% 1539 MK726127.1

[CHCHN<N<

Weissella cibaria 2682 24092 100% 0.0 99.53% 2397676 CPO35267.1

Distribution of the top 222 Blast Hits on 100 subject sequences

| | 1 Qu.irv | I
1 250 500 750 1000 1250

Hinh 3.5. Két qua so sanh d¢ twong ddng doan gen cia dong vi sinh vat Weissella cibaria véi

Wei_KF sir dung dir liéu trén ngan hang gen NCBI
>0

ACTTCACCCTAATCATCTGTCCCACCTTAGACGAGCTAGGCTCCCGAAGAGTT
ACCCCACCGGCTTTGGGTGTTACAAACTCTCATGGTGTGACGGGCGGTGTGTA
CAAGACCCGGGAACGTATTCACCGCGGCGTGCTGATCCGCGATTACTAGCGA
TTCCGACTTCATGTAGGCGAGTTGCAGCCTACAATCCGAACTGAGACGTACTT
TAAGAGATTAGCTCACCCTCGCGGGTTGGCAACTCGTTGTATACGCCATTGTA
GCACGTGTGTAGCCCAGGTCATAAGGGGCATGATGATTTGACGTCATCCCCAC
CTTCCTCCGGTTTGTCACCGGCAGTCTCACTAGAGTGCCCAACTAAATGCTGG
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CAACTAGTAATAAGGGTTGCGCTCGTTGCGGGACTTAACCCAACATCTCACGA
CACGAGCTGACGACAACCATGCACCACCTGTCACCTTGTCCCCGAAGGGAAC
GCTCCATCTCTGGAGTTGTCAAGGGATGTCAAGACCTGGTAAGGTTCTTCGCG
TTGCTTCGAATTAAACCACATGCTCCACCGCTTGTGCGGGTCCCCGTCAATTC
CTTTGAGTTTCAACCTTGCGGTCGTACTCCCCAGGCGGAGTGCTTAATGCGTT
AGCTGCGGCACTTAAGGGCGGAAACCCTCAAACACCTAGCACTCATCGTTTA
CGGTGTGGACTACCAGGGTATCTAATCCTGTTTGCTACCCACACTTTCGAGCC
TCAACGTCAGTTACAGTCCAGAAAGCCGCCTTCGCCACTGGTGTTCTTCCATA
TATCTACGCATTTCACCGCTACACATGGAGTTCCACTTTCCTCTACTGCACTCA
AGTCATCCAGTTTCCAAAGCAATTCCTCAGTTGAGCTGAGGGCTTTCACTTCA
GACTTAAATAACCGTCTGCGCTCGCTTTACGCCCAATAAATCCGGATAACGCT
TGGAACATACGTATTACCGCGGCTGCTGGCACTTTAGCCGTTCTTTCTGGTAA
GATACCGTCACACATTGAACAGTTACTCTCAATGTCATTCTTCTCTTACAACA
GTGTTTTACGAGCCGAAACCCTTCATCACACACGCGGCGTTGCTCCATCAGGC
TTTCGCCCATTGTGGAAGATTCCCTACTGCTGCCTCCCGTAGGAGTATGGGCC
GTGTCTCAGTCCCATTGTGGCCGATCAGTCTCTCAACTCGGCTATGCATCATC
GTCTTGGTGAGCCATTACCTCACCAACTAACTAATGCACCGCGGGACCATCTC
TTAGTGATAGCAGAACCATCTTTTAAGTAGCAACCATGCGGTTGCTATTGTTA
TACGGTATTAGCATCTGTTTCCAAATGTTATCCCCTGCTAAGAGGTAGGTTTC
CCACGTGTTACTCACCCGTTCGCCACTCTTTGCAATGTCCATCGTCATATCTGA
GCAAGCTCTTCAAATCAGTTGAACCACAAAGCGTTCGACTTGC
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J Leu_KF-Leuconostoc lactis

’ MT229654.1 Leuconostoc lactis strain HBUAS56242 16S

- Ped_KC - Pediococcus acidilactici

J Lac_KC - Lactiplantibacillus plantarum

’ MH916634.1 Lactiplantibacillus plantarum strain L12

MN700179.1 Weissella cibaria strain UPMC1238

J Wei_O - Weisella cibaria

Wei_KF-Weissella cibaria
Hinh 3.6. So d6 cay phan nhanh

3.2. PANH GIA HOAT TINH PROBIOTIC
3.2.1. Pwong cong sinh trwéng caa cac chang probiotic

Mat d6 séng sot cua cac chang vi sinh vat probiotic bi chi phéi boi thoi gian khao sat

duoc trinh bay trong Hinh 3.7.
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Hinh 3.7. Puong cong sinh truwéng caa cac chiing vi khuan acid lactic phan 1ap tir cac nguén
khac nhau: (A) Lac_KC - Lactiplantibacillus plantarum phan lap tir kim chi, (B) Ped_KC —
Pediococcus acidilactici phan lap tir kim chi, (C) Leu_KF — Leuconostoc lactis phéan lap, (D)
Wei_KF — Weissella cibaria phan lap tir kefir va (E) Wei_O — Weissella cibaria phan lap tir
yén mach
Két qua trén Hinh 3.7 cho thay rd muac do sinh truong cia cac ching vi khuan
probiotic. Mat d sdng sot tat ca cac chung probiotics dat cuc dai tai ngay tha 3 khao sét,
ngoai ra ca ba ching Lac_ KC, Ped KC va Leu KF déu dat gié tri cao vai mat do khoang
10.34 - 10.36 log CFU/mI so vai hai chung con chi dat khoang 10.09-10.22 log CFU/m.
Tuy dat cuc dai tai ngay thir 3 khao sat nhung mat d6 lai c6 xu huéng giam nhe ngay ngay
thir 4 va sau ngay thi 8 mat do té bao c6 xu huéng giam manh. Cu thé, ngay thir 9 mat do
té bao con song caia cac ching giam chi con khoang 4 log CFU/m, hai ching Leu_KF va
Wei_KF c6 su sut giam nhiéu hon so véi ba ching con lai. Va dén ngay tha 10, mat do té
bao cua cac chung chi con loai khoang 1.16-1.98 log CFU/mI. Tur két qua thuc nghiém cua
S. B. Lee et al. (2017) thdy dugc chung Lactobacillus sakei sinh truong o thoi diém 6 gid
1a giai doan giira pha ham mii; 12 va 24 gid lan luot 13 dau vao va gitra pha tinh. Tuong tu
Vi voi duong cong tang trudng cua cac loai Lactobacillus theo bao cdo cua (Zwietering et
al., 1990).
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3.2.2. Kha niing tw két dinh
Kha nang tir két dinh (Auto-aggregation) cua vi sinh vat 1a mot qua trinh trong d6 vi
khuan tuong tac vat ly véi nhau va lang xudng day trong huyén phil long tinh (Krausova et
al., 2019). Su bién d6i tinh tu két dinh caa nhirng loai vi khuan probiotic bi anh huéng bai
thoi gian u duoc thé hién qua Hinh 3.8.
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Hinh 3.8. Kha niing tw két dinh cia céc chiing vi khuin acid lactic phan lap tir c4c nguén
khac nhau. Ghi chu: Lac_KC - Lactiplantibacillus plantarum phan Iap tir kim chi, Ped_KC
— Pediococcus acidilactici phan lap tir kim chi, Leu_KF — Leuconostoc lactis phan lap tir
kefir, Wei_KF — Weissella cibaria phan lap tir kefir va Wei_O — Weissella cibaria phan 1ap
tir yén mach

Nhu duoc thé hién trén Hinh 3.8, khi ting thoi gian  thi kha ning tu két dinh cua cac
chung ciing ting dan theo thoi gian va dat muc cao nhat sau 24 gio . Diéu d6 cho thay,
chung Ped_KC c6 kha niang két dinh cao nhét dat 51,9%, gap 1.18 lan so véi chung Wei_KF
va gap 3.2 lan so véi ching Lac_KC. Tuy nhién, ca hai chiung con lai ¢ kha nang tu két

dinh thap dudi 30%. Piéu nay cé thé la do chung vi khuan LAB khi bam vao cac té bao
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biéu m6 ruot thi ting kha nang sdng sot trong méi trudng rudt md phong Won et al. (2021).
Dua theo thic nghiém cua Thao et al. (2021) kha ning ti két dinh gitp ngin can sy két
dinh caa vi sinh vat gay bénh, gilp ting cuong kha séng sét cua vi sinh vat trong hé tiéu
hoa. Grigoryan va cong su (2018) da kiém tra gié tri tu két dinh cua mot sé lactobacilli va
bao céao L. paracasei CCMA 0,505 (52,66%) va L. paracasei CCMA 0,504 (45,36%) cho
thiy mirc do tu dong téng hop cao nhit.

3.2.3. Kha niing dong két dinh

bdng két dinh (co-aggregation) c6 anh huéng dén su lién két sinh hoc cua
Lactobacillus voi mam bénh, viéc d6 giup vi khuan sinh hoc tao ra rao can nham bao vé va
ngan can sy Xam nhap cua vi khuan gay bénh (Jena et al., 2013). Ngoai ra viéc gan két cua
nhom vi khuan probiotic véi vi sinh vat gay bénh nhu Escherichia coli, Salmonella,
Coliform... lam tang cudng viéc kiém ham su ting trudng cua vi khuan gay bénh dong thoi
duy tri can bang hé vi sinh vat chaa carbohydrate cé trong dudng tiéu hoa (Ciandrini et al.,
2017). Két qua khao séat dong két dinh cua cac ching probiotic véi E.coli theo thoi gian u
dugc trinh bay ¢ Hinh 3.9.
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Hinh 3.9. Kha ning déng két dinh véi E. coli caa cac chiing vi khuan acid lactic phan 1ap tir
cac ngudn khac nhau. Ghi chi: Lac_KC — Lactiplantibacillus plantarum phan lap tir kim
chi, Ped_KC — Pediococcus acidilactici phan 1ap tir kim chi, Leu_KF — Leuconostoc lactis

phan lap tir kefir, Wei_KF — Weissella cibaria phan 1ap tir kefir va Wei_O — Weissella

cibaria phan lap tir yén mach.
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C6 thé thay rang, khi thoi gian u ting dén 24 gio thi kha ning dong két dinh céc chiang
hau nhu déu dat gia tri cao hon so véi 5 gid, ngoai trir chung Lac KC. Dic biét nhit 1a
chang Wei_KF ¢ thoi diém 24 gio dat gia tri két dinh cao nhat Ién t6i 26.6%. Ngoai ra, &
ciing mot thai gian ca hai chiung Ped_KC va Wei_O lai ¢6 kha niang két dinh kém hon gia
tri lan luot 12 16.1% va 16.6%. Hién twong nay cé thé la do trong qué trinh két hop, chung
Lactobacillus kiém soat méi truong vi md xung quanh mam bénh, ting ndng do céc chat
trc ché bai tiét nham can tro kha niang 1ay nhiém cua cac loai gay bénh cho vat cha thong
qua thyc pham. B&o céo cua Ferrando et al. (2016) di danh gia dwgc kha ning dong két
dinh cua Lp 813 va Lp 998 véi E. coli va S. enteritidis nam trong khoang tir 5 dén 14% sau
5 gio .

3.2.4. Kha nang khang khang sinh

LAB khang khang sinh s& mang lai nhiéu ich loi cho viéc chita bénh tiéu chay nhung
d6i vai thuc pham thi LAB trong thuc pham lén men khong duoc khang khang sinh, bgi
ching s& gay ra mdi nguy hiém khi nhitng gen khang khang sinh con cé kha nang chuyén
thanh vi khuan cong sinh hoac vi khuan gay bénh duong tiéu hda théng qua qué trinh
chuyén gene ngang Wang et al. (2019). Bang 3.3 cho thay két qua ctiia anh hudéng cac loai

hoat chat khang sinh Ién cac chiing probiotic.

Bang 3.3 cho thay rang Lac_KC va Wei_KF c6 kha niang d6i khang véi hau hét cac
nhom khang sinh, nhung khong thé chéng lai nhém Cephalosporins. Tuy nhién, Lac_KC
va Wei_KF van c6 thé chong lai 2 trén 3 hoat chat trong nhém d6. Két qua ciing thé hién
chung Lac_KC c6 kha niang khang lai nhiéu nhém khang sinh nhat so vai cac ching con
lai. C4c bao cao khao sét Latilactobacillus khi duoc ¢ng dung lam ché pham sinh hoc thi
chang lubn nhay cam voi mot s loai khang sinh khac nhau Xu et al. (2023). Kha ning
khéng cua cac ching probiotic d6i vai mot s6 loai khang sinh cd thé duoc sir dung cho muc
dich diéu tri mién l1a cac gen chiu trach nhiém vé tinh khang nay khdng thé chuyén sang cac
vi khuan khac (Gueimonde et al., 2013). Cac chung probiotic khang mot sé hoat chat khang
sinh hd trg phong ngira va diéu tri nhiém trung duong rudt (Moustafa Y.M. EI-Nag, 2004).
Mot sé nghién ctru cho rang céc sinh vat sir dung khang sinh nham loai bé hoic han ché sy

tang truong cua vi khuan gay bénh Pinchas et al. (2015); Timbermont et al. (2014). Ngoai
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ra, viéc str dung probiotic con giup ngin ngira Sy gia tang cua vi khuan khi st dung khang
sinh tran lan Mufioz-Atienza et al. (2013); Vankerckhoven et al. (2008).

Bang 3.3. Kha niing khang khang sinh ciia cac ching vi khuan acid lactic phan 1ap tir cac

nguén khac nhau.

Nhém khang . Kha nang khang khang sinh (mm)
sinh Float chat Lac KC Ped KC Leu KF  Wei KF  Wei O
Cefixim 19.1(0.4) n.d. n.d. 9.8(1.2) n.d.
Cephalosporins  Cefuroxim n.d. n.d. n.d. n.d. n.d.
Cefalexin 19.5(0.4) n.d. n.d. 13.1(2.3) nd.
Penicillin 29.8(0.2) 22.6(0.3) 17.5(1.8) 21.8(0.9) 30.3(<0.1)
Penicillins Ampicillin 37.6(0.2) 26.3(0.4) 255(0.5) 223(0.2) 27.4(0.2)
Amoxicillin~ 43.4(0.1) 29.0(0.4) 29.1(0.1) 23.3(0.1) 27.7(0.1)
Macrolides Erythromyel 56 0(0.1) 34.4(0.5) 384(03) 203(0.1) 30.1(0.1)
Quinolones Levofloxacin 30.1(0.1) 23.7(0.2) 20.6(0.1) 20.4(0.3) 12.4(0.1)
Tetracyclines Tetracycline 25.7 (0.2) 24.3(0.1) 24.1(<0.1) 21.1(1.1) 14.7(0.5)

Ghi cht: Sé liéu dugce trinh bay dudi dang trung binh (d6 léch chuan) va gia tri trong cing mot
chi tiéu do co chir cai gidng nhau thé hién sy khac biét khong c6 ¥ nghia théng ké & mirc y nghia

5% (p > 0.05).
n.d. — khéng phat hién.

Lac_KC — Lactiplantibacillus plantarum phén lap tu kim chi.

Ped_KC — Pediococcus acidilactici phan lap tu kim chi.

Leu_KF — Leuconostoc lactis phan 1ap tur kefir.

Wei_KF — Weissella cibaria phan lap tur kefir.

Wei_O — Weissella cibaria phan 1ap tir yén mach.

3.2.5. Kha niing ton tai trong méi trwong mo phéng dich tiéu hoa

Dé dam bao ring cac loi khuan tiém ning c6 thé séng sot sau khi qua duong tiéu hoa,

mdi chung LAB sau khi phan lap duoc tiép xuc véi cac diéu kién trong duong tiéu hoa tuan

tu md phong Pinto et al. (2020). Két qua danh gia kha niang ton tai cua nhitng chang
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probiotic dugc thuc hién & cac mébc thoi gian t khac nhau trong méi truong md phong dich

tiéu hoa duoc thé hién & Hinh 3.10.
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Hinh 3.10. Su séng sét trong diéu kién tiéu hda mé phéng & (A) miéng (SSF), (B) da day
(SGF) & pH 2.0 va (C) rudt (SIF) cia c4c chiing vi khuin acid lactic phan lap tir c&c nguén
khac nhau. Ghi chi: Lac_KC - Lactiplantibacillus plantarum phan I1ap tir kim chi, Ped_KC

— Pediococcus acidilactici phan lap tir kim chi, Leu_KF — Leuconostoc lactis phén 1ap tw
kefir, Wei_KF — Weissella cibaria phan lap tir kefir va Wei_O — Weissella cibaria phan 1ap

tir yén mach

C6 thé thay rang trong dich miéng md phong, cac chung hau nhu khong co thay doi
nhiéu vé s6 lugng té bao, thuong giam tir 0.4 — 0.9 log CFU/mL sau 2 gio 1. Tuy nhién sau
khi tiép xGc voi méi trudng dich da day mé phong pH 2.0, tat ca cac ching déu giam manh
ngay gior dau tién tiép xuc. Pac biét 1a hai chung Leu_KF va Wei_KF chét hoan toan sau 1
gio 4, didu d6 thé hien mac do chong chiu kém khi gap diéu kién pH thap. Ngoai ra, ching
Wei_O c6 kha ning chiu duoc acid tét nhat dat 3.1 log CFU/mL. Tuy nhién khi dén dich
ruot mé phong hau hét cac chung déu chiu duoc pH tt. Kha nang séng sét va chong chiu
& cac diéu kién pH cua tung loai 1a diéu thiét yéu dé thé hién cac chirc ning cua probiotic
khi vao trong rudt Han et al. (2017). Khao sat cia HORACKOVA et al. (2011) cho thay
rang chung L. rhamnosus CCDM 150 khong thé sdng sot trong diéu kién mé phong trong
da day.
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3.3. KHA NANG KiCH THICH SINH TRUONG PROBIOTIC BANG PREBIOTIC

Viéc bd sung prebiotic nhu mot phwong phap dé cai thién tinh 6n dinh caa men vi
sinh cling nhu ting sy phét trién caa probiotic, nd dong vai tro 1a thirc n cho loi khuan gidp
cai thién kha ning ton tai cia probiotic qua dudng tiéu hoa, ciing nhu ting dic tinh két dinh
trong rudt (Altamirano-Rios et al., 2022). Khong nhitng vay, prebiotic c6 thé mang lai mot
s6 loi ich vé stic khoe nhu giam thiéu nhidm trung dudng rudt, giam mac cholesterol va
tang hap thu khoang chat (Al-Sheraji et al. (2013); Bergillos-Meca et al. (2015); Gibson et
al. (2004); Roberfroid et al. (2010). Thuc nghiém nay danh gid sy twong tac cua

polysaccharide ngoai bao (EPS) nhu mét loai prebiotic véi chinh vi sinh vat tong hop.

Lee et al. (2022) da chirng minh EPS dong vai tro quan trong trong duong tiéu hda va
d6i véi siac khoe cua vat cha, nd hoat dong nhu mot prebiotic nham ting cuong sy phét
trién caa vi sinh vat cé loi va san xuét cac chat chuyén hoa nhu axit béo chudi ngin (SCFA).
Nhiéu loai polysaccharide ngoai bao di duoc chiing minh rong rai 1a c6 tiém ning
“prebiotic” (Hongpattarakere et al., 2012). EPS la c4c chudi polysaccharide nhanh dai, dugc
cau tao bang cach lap lai cac don vi carbohydrate, c6 thé duoc tiét vao méi trudng dudi
dang chat nhon hoic c6 thé lién két chat ché voi bé mat té bao duéi dang polysaccharide
dang nang (Abarquero et al., 2022). EPS vi khuan thé hién dic tinh khang cao d6i vai qua
trinh tiéu hda cua con nguoi va ting cudng lya chon cac vi khuan cé loi, nhiéu loai
polysaccharide dugc cong nhan 1a ¢é tiém ning “prebiotic” (Hongpattarakere et al., 2012).
Théng qua céc thudc tinh tién sinh hoc caa ching, EPS dya trén LAB mang lai loi ich ddi
vé6i tim mach va kiém soat nhiing bat thuong xay ra trong hoi chiang chuyén hoa. EPS tir
LAB di dugc bao cao 1a dong vai trd quan trong nhu cac chat chdng viém va chong ung
thu (Korcz et al., 2018).

Theo bao céo cua Saulnier et al. (2008) mét sé nghién ciru in vitro dd chietng minh
rang su két hop gitra probiotic va prebiotic c6 hiéu qua hon trong viéc diéu chinh hé vi sinh
duong rudt so vai khi chi ding maot trong hai loai. Két qua trén Hinh 3.11 thé hién kha

nang thic day su sinh truéng bang prebiotic ¢ nhitng diéu kién khac nhau cua cac chung.
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Hinh 3.11. Kha ning kich thich sinh trwéng cia prebiotic caa tirng chiing vi sinh vat phan
lap tir nhiéu ngudn khac nhau. Ghi chi: Lac_KC — Lactiplantibacillus plantarum phan lap
tir kim chi, Ped_KC - Pediococcus acidilactici phan lap tir kim chi, Leu_KF — Leuconostoc
lactis phan lap tir kefir, Wei_KF — Weissella cibaria phan lap tir kefir va Wei_O — Weissella
cibaria phan lap tir yén mach

Két qua cho thay, khi thém prebiotic ¢ cac nong do khac nhau cac chung déu cé sy

kich thich tang trudng, tuy nhién hai chung Wei_KF va Wei_O c6 kha niang anh huong dén
su tang truéng bang prebiotic ¢ ca 3 nong do dat gia tri cao nhat khoang 4.26-5.66 log
CFU/mL so véi cac ching. Tuy vay, chiing Lac_KC lai cho gia tri thip nhat trong cac chiing
chi dat muac 3.45-4.47 log CFU/mL. Tuong ty nhu nghién ctru cia Chaiongkarn et al. (2019)
cho thay EPS c6 tiém ning dic tinh prebiotic, c6 thé kich thich su phat trién caa men vi
sinh (L. rhamnosus DSM 20021 va L. casei DSM 20011. Trong nghién ctu cta Lee et al.
(2022), EPS do L. paracasei san xuat da ting cuong sy phat trién cia probiotic nhung
khong 1am ting truong cia mot s6 mam bénh nhu E. coli, Bacteroides fragilis va C.
difficile.. Heperkan et al. (2020) da khao sat va cho ra két qua EPS tir vi khuan lactic nhu
L. plantarum va Bifidobacterium bifidum cd tiém ning giong nhu mét prebiotic, vi vay nd
cd thé s& tra thanh giai phap thay thé viéc st dung khang sinh trong nudi tdm nham ngin

chan sy ting trudng cua mam bénh.
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KET LUAN VA KIEN NGHI

Két luan

Trong bai nghién ciu nay, 5 chung vi sinh vat duoc phan lap tir cac ngudn nhu kim
chi, sira chua kefir va yén mach thu duoc két qua 12 hai ching Lactiplantibacillus plantarum
va Pediococcus acidilactici dugc phan lap tir kim chi, hai chung Leuconostoc lactis va
Weissella cibaria phan 1ap tir kefir va Weissella cibaria phan 1ap tir yén mach. Mtc do séng
sOt trong moi truong MRS long va duge u 37 °C cua ca ba chiung Lac_KC, Ped_KC va
Leu KF dat pha can bang tir ngay thir 3 —ngay 5. Ching Ped KC dat gia tri ty két dinh cao
nhat 51,9% so véi cac chung. Khac véi tu két dinh thi két qua khao séat dong két dinh cua
Wei_KF & thoi diém 24 gio dat gia tri két dinh cao nhét (26.6%). Ngoai ra, Lac_KC la
chang c6 thé khang lai nhiéu loai khang sinh nhat, tuy nhién khdng thé khéang
Cephalosporins. Chiing Wei_O ¢6 ty 1¢ song sét trong méi truong tiéu héa mo phong dat
3.1 log CFU/mL, dong nghia véi viéc Wei_O la chung c6 kha nang chng chiu duoc acid
t6t nhat. Nhin chung ba chiung Ped_KC, Leu_KF va Wei_O ¢ cac mic ndng do (0%, 0.1%,

0.5%) dat mirc kich thich sinh trudng vurot troi hon khi so sanh véi hai chung con lai.
Kién nghi
Prebiotic can duoc khao sat kich thich sinh truong trong thoi gian dai hon va so sanh

Vi cac nhom prebiotic khac. Ngoai ra, khao sat thém sy ton tai caa nhiing vi khuan trong

moi trudng mudi mat.
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