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TOM TAT

Probiotic 13 cac vi sinh vat séng xdm chiém dudng rudt va mang lai nhiing lgi ich cho sirc khoe con ngudi va
dong vat. Probiotic hoan toan khac véi cac loai vi sinh vat khac & chd chiing duoc coi 1a vi sinh vat “tot” hodc
khong gay bénh ¢ ngudi khoe manh. Chi Bifidobacterium 1a vi khuan chinh sdng trong rudt cia con ngudi va nd
c6 tac dung tich cuc ddi véi strc khoe cua vat chu. Tir nhitng lgi ich stuc khoe dugc cong nhén, nd dugc dua vao
mot sb loai thuc phém c6 muc dich. Muc tiéu chinh ctia nghién ctru nay la tim kiém cac dic tinh probiotic tiém
nang cua vi khudn Bifidobacterium ban dia si dung trong thic pham chize ndang. Trong didu kién in vitro, céc
dic tinh probiotic va kha niang sinh enzyme cua ching vi khuan BfH1, phan 1ap tir phan tré so sinh da duoc dénh
gid. Chung BfH1 dugc dinh danh 1a Bifidobacterium bifidum dua vao phan tich trinh tu gene 16S rRNA, & loai
dugc cong nhan 1a an toan (GRAS). Chung nay mang cac dic tinh probiotic va an toan nhu: chiu mudi mat
(0,5%), ton tai tot trong didu kién khic nghiét cua da day va rust mé phong, chiu phenol (0,4%), chiu NaCl
(8%), c6 kha nang bam dinh vao cac té bao biéu md rudt, khang 4 loai vi sinh vat gy bénh, nhay cam véi 8/12
khéng sinh thir nghiém. Ngoai ra, ching BfH1con ¢6 kha ning sinh nhiéu loai enzyme phan giai cac co chit giup
chuyén hoa thirc an trong duong rudt. Chang Bifidobacterium bifidum BfH1 c¢d kha niang ton tai tét trong duong
tiéu hoa, kha ning két dinh cao va ban chat khong doc hai, cho phép né dugc sir dung nhu probiotic tiém ning
g dung trong thuc phdm chirc ning.

Twr khéa: Bifidobacterium bifidum, enzyme, in vitro, probiotic.

MO DAU

Trong nhiéu thé ky, probiotic da dwoc st dung réng réi trong cac loai thwe phdm chirc néng khac nhau, vi du nhw
stra chua, sira, phd mai, sira bot cho tré so sinh va thwc phdm bd sung. Cac probiotic phd bién nhat bao gébm
Lactobacilli va Bifidobacteria cht yéu séng trong duwdng rudt ciia dong vat hodc con ngudi (Chen et al., 2021).
Bifidobacteria dwoc phan lap tlr phan tré so sinh bl sta me va nhiéu ngudn khac nhau (nwéc thai, stra 1én men
va cac ngudn tiéu héa ky khi) va thweng gdp nhét c6 lién quan dén dwdng tiéu héa clia ngudi va dong vat (Chen
et al., 2021). Bifidobacteria la cac trwc khuadn gram dwong, catalase am tinh.Té bao cé nhiéu hinh dang khac
nhau (t& bao ngén, ddu, manh véi té bao dau nhon, t& bao dai hoi udn cong hoac 16i 1én) hodc phan nhanh nhiéu
(nhon, hoi phan nhanh, hinh chiy hodc hinh thia); c6 nhiu cach s&p x&p khac nhau don 1& hodc chudi, dang tap
hop giébng nhw ngdi sao hodc dwoc sap xép theo kiéu chir “V”, chi¥ “Y” hodc cach sp xép “hang rao” (Huidrom,
Sharma, 2018). Cac diéu kién sinh trwéng (nhiét dd, pH, ndng doé oxy) cla Bifidobacteria khéng khac nhau dang
ké gitra cac chung. Vi du, nhiét d6 sinh trwéng téi wu tlr 36 - 38°C va 41-43°C ddi véi cac ching phan lap &
nguoi va dong vat; d6 pH téi wu la pH 6,5-7,0. Hau hét cac loai Bifidobacteria la vi khuan ky khi nghiém ngat
(Chen et al., 2021). Bifidobacteria cd ham lwgng G+C cao (55-67 mol%) va plasmid hiém khi dwoc tim thay trong
te bao chét (ngoal trir B. longum). Bifidobacteria rat khé tinh v& mat dinh dwéng. Cac loai Bifidobacteria c6 nguén
gdc tlr con ngudi c6 thé str dung fructose, galactose va lactose. Ching & vi khu&n phan giai dwéng chinh dwoc
tim thay trong rudt két ctia con ngudi va cé thé siv dung céc oligosaccharide khéng tiéu héa dwoc trong rudt két
dé tao ra acetic acid ciing nhu lactic acid théng qua con dwdng phosphoketolase fructose-6-phosphate (Shori, 2022).

Bifidobacteria c6 moét sé tac dung c6 loi dbi véi stre khde cuia vat chi nhw didu hoa mién dich, loai bé cac chéat
gay ung thw, san xuét vitamin, gidm tao bon, ngan ngtra tiéu chdy va nhiém tring dwong rudt. Ching con san
xuét cac chat chéng lai vi khuan cé hai cho dwéng rudt va bao vé biéu mé niém mac chéng lai sw xam nhap cla
vi khudn gay bénh (Huidrom, Sharma, 2018). Ngoai ra, Bifidobacteria con chuy&n héa mét s chét trong thuc
ph&m thanh céac hop chét c6 hoat tinh sinh hoc va tdng cudng mét sé chirc ndng mién dich, vi du nhw kich hoat
dai thyc bao va t& bao lympho, san xuét khang thé&, phan &ng phan bao & 14 lach, cac mang Peyer va chirc nang
cla cac té bao tiéu diét tw nhién (Shori, 2022).

Ngay nay, thwe phdm bd sung cé chirc nang probiotic c6 xu hwéng ngay cang ting trén thj trwéng. Trong d6, cac
loai Bifidobacteria ciing dwoc str dung kha phd bién trong nhiéu loai san pham thuwc phdm chic nang ciing nhw
cac dang thudc. HAu hét cac loai Bifidobacteria hién dang dwoc nghién ctru va st dung déu an toan, khéng cé
tac dung phu dbi v&i strc khoe. Vi vay, cé thé két luan chic chan ring cac loai Bifidobacteria c6 tiém nang Ion
lam probiotic (Yakoob, Pradeep, 2019).
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O Viét Nam, c6 rat it cac nghién cru v& vi khuan Bifidobacteria ban dia, (nhat 1& Bifidobacterium bifidum) dung
trong san xuét thuc pham chire nang, thwong la ding cac san pham hoac chiing nhap ngoai. Véi muc dich tim
kiém va 1am giau cac ching ban dia c6 dac tinh probiotic ding trong san xuét thuwc phdm chirc néng, chang t6i
thwe hién cac nghién ctiu danh gia dac tinh probiotic tiém nang cla vi khun Bifidobacterium bifidum BfH1 phan
lap tr phan tré so sinh.

NGUYEN LIEU VA PHUONG PHAP
Chuang nghién cieu

Chung vi khudn BfH1 dwoc phan lap tlr phan tré so sinh 20 ngay tudi va duoc lwu gilr tai Cong ty CP Coéng nghé
Hda sinh Viét Nam.

Vi sinh vat kiém dinh: Escherichia coli VTCC 10482, Micrococcus Iu:[eus VT@C 10644, Salmonella enterica VTCC
10480, Staphylococcus aureus VTCC 10658, nhan tir Bao tang Giong chuan Viét Nam (VTCC), Vién Vi sinh véat
va Cong nghé Sinh hoc, Dai hoc Quodc gia Ha Noi.

Phwong phap
Diéu kién sinh trréng cda vi khuén

Chang BfH1 dwoc nudi trén méi trvdng MRS-Cys, bao gdm:MRS (g/L: peptone-10,0; "Lab-Lemco’ powder-8,0;
yeast extract-4,0; glucose-20,0, tween 80-1,0 mL; K;HPO,4-2,0; CH3COONa-3H,0-5,0; triammonium citrate-2,0;
MgS0..7H,0-0,2; MnS04.4H,0-0,05; agar-10; pH 6,2 + 0,2; Oxoid) bd sung 0,05% (w/v) cysteine (Sigma), U ky
khi & 37°C trong 36 dén 72 gi®v. Céc ching vi khuén kiém dinh dwoc nudi trén méi trwérng NA (g/L: peptone-5,0;
“Lab-Lemco’ powder-1,0; yeast extract-2,0; NaCl-5,0; agar-15,0; pH 7,4 £ 0,2; Oxoid), U hiéu khi & 37°C trong 24 gio.

Phéan loai

Xac dinh trinh ty gene 16S rRNA: Tach chiét, khuéch dai va xac dinh trinh ty gene 16S rRNA theo phuwong phap
cua Gabor va dong tac gia (2003). So sanh mirc d6 twong dong cao nhat ve trinh tw gene 16S rRNA cla ching
vi khuén nghién ctru so véi cac ching chuédn da cong bd trén Genbank bdng céng cu Blast. Trinh tw gene 16S
rRNA ctia chaing vi khuén dwoc glvi [én trang web cla Trung tam Théng tin Céng nghé sinh hoc Quéc gia (NCBI).
Danh gia dac tinh probiotic

Kha néng chiu mudi mat cta chiing BfH1 dwoc danh gia theo mo6 ta ctia Huidrom va Sharma (2018) véi mét chit
thay ddi, nudi trén dia thach méi trwong MRS-Cys c6 bd sung oxgall & cac néng dé: 0,0%, 0,3%, 0,5% va 1%
(w/v); Quan sat kha nang sinh trwdng trén dia thach.

Kha nang tdn tai (CFU/mL) cua ching BfH1 trong didu kién duong tiéu hoa (GI) md phéng da dwoc thuc hién
theo mo ta ctia Campana va dong tac gia (2017) sau khi qua da day, ta trang va hoi trang.

Kha nang chju phenol va NaCl dwo’g thwe hién trén méi trwong dich MRS- Cys véi ndng d6 NaCl: 5, 8 va 12%
(w/v); phenol (0,1; 0,2 va 0,4 %), G yém khi trong 48 gio» & 37°C, quan sat dd duc (Huidrom, Sharma, 2018).

Kha nang tw két tu ctia chaing vi khuén BfH1 dwoc xac dinh theo Campana va déng tac gia (2017).
Tinh ky nwéc trén bé mét té bao dwoc thuc hién theo Huidrom va Sharma (2018) thtr nghiém trén dung maéi xylen.

Kha nang khang cac vi sinh vat kiém dinh dwoc thuc hién theo phwong phap pht thach trén 4 loai vi khu&n kiém
dinh (Ast6 et al., 2022).

Th& nghiém dd nhay cdm véi khang sinh dwoc tién hanh bang phwong phap khuéch tan trén dia thach MRS-Cys
véi cac khoanh khang sinh (Himedia, Mumbai) theo mé ta cta Huidrom va Sharma (2018), bao gdm amoxicillin
(30 pg), chloramphenicol (30 pg), erythromycin (15 ug), gentamicin (10ug), kanamycin (30ug), nalidixic acid (30 ug),
ofloxacin (5 pg), oxacillin (5 ug), rifampicin (5 ug), penicillin G (10 units), tetracycline (30ug), vancomycin (30 ug).

Kha ndng sinh enzyme ngoai bao

Kha nang sinh enzyme ngoai bao (amylase, chitinase, cellulase, pectinase,protease va xylanase) dwoc dinh tinh
bang phuong phap théi thach chira 0,1% co chat (tinh bot, chitin, carboxymethyl cellulose-CMC, pectin, casein
va xylan) theo mé ta cda Eldy va dong tac gia (2021).

Céc két qué la trung binh coéng cta 3 Ian thi nghiém.
KET QUA VA THAO LUAN
Probiotic dwoc coi la thwe pham chire ndng vi chiing mang lai nhivng loi ich strc khée tich cwc cho vat chd khi &n

vao voi mét lwong nhét dinh. M6t sé yéu cau phai dwoc cac ching dap (ng dé tré thanh probiotic hiéu qua.
Chaing nay phai c6 ngudn géc tir con ngwdi dé ng dung cho con ngwdi, vi khuan phai ton tai qua dwdng tiéu
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hoéa, nghia la chung pha| tdn tai ca da day va axit mat va phai c6 hoat dong khang khudn chéng lai mam bénh.
Tiém néng problotlc cta cac chang vi khuan khac nhau ngay ca trong ciing mét loai ciing khac nhau. Cac chung
kh&c nhau cla cling mét loai ludn la duy nhét. Vi vay, viéc danh gia cac d&c tinh probiotic ctia chang vi khuan la
can thiét dé lva chon probiotic (Huidrom, Sharma, 2018).

Phan loai ching vi khuan BfH1

Chiing vi khudn BfH1 phan Iap tir phan tré so sinh, dwgc phan loai dwa vao phan tich trinh ty genel6S rRNA.
Trén co s& trinh tw thu dwoc, chiing BfH1 dwoc xac dinh 1a Bifidobacterium bifidum béng cach so sanh trinh tw
clia né v&i cac trinh tw cac ching chudn sén cé trong co sé& di liéu GenBank, st dung cdng cu online BLAST
(http://blast.ncbi.nim.nih.gov/Blast.cgi). Trinh tw genel6S rRNA cla ching BfH1 twong ddng cao nhét (100 %) va
co quan hé ho hang gan nhét véi ching chuén Bifidobacterium bifidum ATCC 29521.Trinh tw 1.375 bp gene16S
rRNA cula Bifidobacterium bifidum BfH1 da dwoc Iwu gilr trén Genbank véi ma sd PP783528 tai NCBI. Pay la loai
an toan (GRAS) va san phdm cuda loai nay duwoc liét k& vao danh muc cac chét an toan duoc dung trong thuwc
phdm do Co quan quan ly Thuc phdm va Dugc phadm Hoa Ky (FDA) va Co quan quan ly an toan thwc phdm
chau Au (EFSA) cho phép sir dung.

Nhiéu nghién ctru da chi ra rang viéc cong sinh v&i cac loai Bifidobacteria mang lai nhiéu tac dung c6 loi cho strc
khde con nguwoi. Trong sé cac loai Bifidobacteria lién quan dén dwéong rudt ciia con ngudi, cé déc diém di truyén
khac nhau dang k& & cp loai, Bifidobacterium bifidum khac biét & chd né duwoc tim théy trong rudt nguoi tir tré
so sinh dén nguwoi gia. Loai nay c6 khad néng da thich nghi dé lam suy gidm hiéu qué cac chudi carbohydrate c6
nguon gbc tr vat cha, chang han nhw ollgosacarlde sira me (HMO) va chét nhay O - glycan giup cho sy xam
chiém theo chiéu doc cla rudt. B. bifidum giai phdng mono- va disacaride khéi glycan cta vat chu va giai phong
chuing vao cac mai trudng séng hodc maéi tréng nudi cdy in vitro. Nhd nhivng dic diém nay, B. bifidum co thé hé
tro sy phat trién cla cac vi khuan Bifidobacteria khac béng cach chia sé cac san pham phan giai glycan trong
cong dong. B. bifidum 1a loai xuét hién phd bién trong rudt ctia déng vat cé vud. Loai nay cé dac tinh bam dinh vao
niém mac duoc tao ra béi sw hién dién cua pili phu thudc vao loai enzyme, cé thé lién quan den gan glycan cla
hydrolase glycoside ngoai bao. Ngoai sy twong tac gilra vi khuan v&i vi khuan, cac nghién ctru gan day da ching
minh rang B. bifidum c6 hoat dong diéu hoa mién dich bang cach tao ra cac t& bao T diéu hoa bang twong tac vi
khuén-vat chu véi cac polysaccharide bé mat té bao ctia né (Katoh et al., 2020). B. bifidum la thanh vién duy nhét
trong sb tt ca cac loai Bifidobacteria dwoc céng nhan cé khd nang phat trién nhd chuyén héa chét nhdy. Sy
chuyé&n hoa chat nhdy do B. bifidum thwe hién cé thé kich hoat viéc ting cwéng san xuét chat nhdy, do dé ting
cwdng d6 sau cla I&p chat nhay bao boc niém mac va do do, ting cwdng chirc ndng hang rao biéu mé. Nhidu
chiing B. bifidum da dwoc mé ta 1a c6 tac dung cé loi, bao gdm cac dac tinh khang khuén chéng lai madm bénh
nhw Helicobacter pylori, gidm apoptosis trong niém mac ruét cla tré sinh non bj anh hwéng b&i viém rudt hoai ti,
thay d6i hé thédng mién dich vat chi va giam bat cac hoat ddng viém lién quan dén mét sb réi loan chirc ndng
dwong rudt man tinh. Cac ching B. bifidum probiotic ton tai tét trong duwdng tiéu hda va cé thé xam chiém rudt
ngudi va do dé tac déng dén cong ddng vi khudn cw trd trong dwdng rudt. Mot dac diém dang chi y khac dugc
thé hién & cac B. bifidum 1a kha nang thay thé va canh tranh véi mam bénh (Turroni et al., 2019).

Pac tinh probiotic ctia ching BfH1

Kha nang chiu mat dwoc coi la mot déc diém quan trong ctia cac chang probiotic, gitp ching tdn tai, phat trién va
phat huy tac dung trong qua trinh van chuyen qua duwong tiéu hdéa. Trong nghién ctu nay, ching BfH1 sinh
trwdng tbt trén dia thach & ndng d6 mubi mat & 0,5% (Bang 1). Nghién ctru ctia Huidrom va Sharma (2018) phéan
lap Bifidobacteria tiv stra me, 40/47 ching phéan lap co kha nang song soét & mudi mat 0,3%. Chang B. bifidum
CECT 7366 co6 ty 1& séng 62,78% & ndng d6 mudi mat & 3% (Chenoll et al., 2011). Tt cd 5 chdng B. bifidum
phan 1ap tir phan tré so sinh déu téng trwdng & ndng d6 dich mat 0,5 % (w/v) sau 3 gid tiép xdc (Ali, Doumandijia,
2018). Trong dwéng tiéu héa clia con ngudi, ndng d6 mudi mat dwoc cho la 3000 ppm (0,3%), dwoc coi la quan
trong va da cao dé sang loc cac ching khang mat (Huidrom, Sharma, 2018).

Kha nang séng sét ctia ching BfH1 trong diéu kién dich da day va ruét mé phéng dwoc danh gia. Qua da day mé
phéng (pepsine lgn va pH 2,5) sau 165 phat, sé lwong té bao cta ching BfH1 gidm so véi ban dau (tir 8,92 log
CFU/mL con 8,54 log CFU/mL). Chuyén sang diéu kién & ta trang mé phéng (dich chiét mat lon va pancreatin
lon, pH 6,5) sau 3 gi®, sb lwong té bao con 8,21 log CFU/mL. Sau diéu kién hdi trang mé phéng (6 gi®, pH 6,5),
sb lwong té bao ting lén 8,68 log CFU/mL (Bang 1). K&t qua nay ciing twong tw & ching B. bifidum W23, sb
lwong t& bao qua da day gidm (9,23 log CFU/mL) so véi ban d3u (9,51 log CFU/mL); di qua ta trang, sé lugng té
bao gidm con 9,12 log CFU/mL va ting nhe (9,16 log CFU/mL) sau khi qua héi trang mé phéng (Campana et al.,
2017). Kha nang chiju dich da day mé phéng (pepsin trong HCI, pH 2,0) cta 7 chdng B. bifidum phan lap ter phan
tré so sinh sau 3 gi® c6 ty lé séng sot dat 69,32-116,25% (Zhang et al., 2023). Trong khi d6, ching B. bifidum
CECT 7366 c6 ty 1& sbng sét sau 2 gi® qua da day (pepsin, pH3) 1a 9%, va sau 4 gid qua rudt (pancreatin, pH8)
l& 7% (Chenoll et al., 2011). Nhitng di¥ liéu trén cho thdy kha nang tiém tang cta BfH1 c6 thé tdn tai mot cach
hiéu qua khi di chuy&n qua dwéng tiéu hoa.

Kha nang tw két,tu la xac dinh kha nang cta mét ching vi khuan twong tac voi chinh no, theo cach khéng dac
hiéu va dwoc biét dén nhw mot dieu kién tién quyét cho sy xam chiém va lay nhiém dwdng tiéu héa clia mam
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bénh théng qua kha n&ng bam dinh (Huidrom, Sharma, 2018). Chiing B. bifidum BfH1 c6 ty I& két tu 66,7% (Bang 1).
Ké&t qua nay, cling twong ddng véi cac bao céo trwdc day, ty 1& tw két tu & 4 chiing Bifidobacteria phan lap tir stra
me (Smk4 Smk5, Smk9 va Dbs18) sau 24 gio dat 43,9-70,8 (Huidrom, Sharma, 2018). Bay chung B. bifidum
phan lap tir phan tré so sinh, co ty |& tw két tu t&r 30,36-90,72% sau 6 gi®» (Zhang et al., 2023). Ching B. bifidum
W23 cé ty & tw két tu 21,37% sau 6 gi® (Campana et al., 2017). Trong nghién ctru nay, chding BfH1 cho thay kha
nang tw két tu twong déi cao, cé thé cho phép né tén tai véi sé lwgng dd va xam chiém dwéng tiéu hoa.

Kiém tra kha ning bam dinh clia probiotic véi pha ky nwéc clia dung méi (kha nang ky nwéc bé mat) la can thiét
dé& xac dinh kha ndng bam dinh cla vi khuan vao niém mac ruét, ngén chan mam bénh bam vao ruét va lam 6
nhiém hé tiéu hoa (Goudarzi et al., 2024). Két qua bang 1 cho thay gia tri ky nwdc trén bé mat té bao cla ching
BfH1 la 52,6% trén dung modi xylene. Twong tw v&i cac nghién clru khéac, gid tri ky nwéc cda 4 ching
Bifidobacteria trong nghién c(ru ctda Huidrom va Sharma (2018) tr 28,4-56,8% trén xylene. Gia tri ky nwéc cla 4
chding vi khuén lactic phan 1ap ti stva chua Ién men ndm trong khoang ti¥ 53,3-73,2% trén xylene va 51,4—-67,1%
trén toluene (Goudarzi et al., 2024). K&t qua nay cho thay chiing BfH1 c6 tinh ky nuwéc cao va cé kha nang bam
vao I&p bidu mé ruét.

Kha nang khang phenol la mét dac tinh d&c trwng clia probiotic vi phenol c6 thé dwoc hinh thanh trong rudt bi vi
khuén khtr amin mét sé axit amin thom dwoc cung cip qua ché d6 an udng hodc dwoc sén xuét béi cac protein
ndi sinh (Huidrom, Sharma, 2018). Trong th& nghiém khang phenol, sinh trvdng clia ching BfH1 khéng thay ddi
nhiéu khi thay déi néng dd phenol tir 0-0,2%; giadm di khi néng d6 phenol tang 1én 0,4% (Bang 1). Trong nghién
clru clia Huidrom va Sharma (2018) trén 4 ching Bifidobacteria phan lap tr stra me (Smk4 Smk5, Smk9 va
Dbs18) cé thé sinh trwéng & phenol 0,4% véi gia tri ODgoo tr 0,31-0,5.

Trong két qua thtr nghiém NaCl & Bang 1, chiing BfH1 c6 thé sinh trwéng trén méi trwong NaCl 8%. Trong nghién
ctu khéc, ca bén ching Bifidobacteria phan 1ap déu c6 thé chiu NaCl téi 12% (Huidrom, Sharma, 2018). Chiing
Bifidobacterium bifidum CECT 7366 c6 ty I& séng s6t 12,17% & néng do NaCl 10% (Chenoll et al., 2011). Kha nang
phat trién & néng d6 mudi cao rat quan trong déi véi probiotic vi chiing cé thé trc ché sw phat trién ctia mam bénh.

Bang 1. Mét sé déc tinh probiotic cta B. bifidum BfH1

Sinh truéng trén mudi mét (%)

Chiu mudi mat 0 0,3 0,5 1,0
+ + + -
Kha nang tan tai Sé luong té bao séng sét (Log CFU/mL)

trong diéu kién

duong tieu hoa Ban dau bi qua da day bi qua ta trang Bi qua hoi trang
mo phéng 8,92 8,54 8,21 8,68
Ty két tu va Tinh ki Tw két tu (%) Ty 16 ki nuéc (%) trén xylene
nwoc 66,7 52,6
Sinh truéng (ODego) & Ndng d6 phenol (%) Sinh triréng (ODeoo) 6 Ndng do NaCl (%)
Chiu phenol va NaCl 0 0,2 0,4 5 8 12
1,84 1,67 0,62 1,72 0,93 -

Vong khang chét khang sinh (mm)

Kha néing chiu AMO | CLO | ERY | GEN | KAN | NAL | OFL | OXA | RIF | PEN | TET | VAN
khang sinh
28 32 26 7 13 0 9 29 25 30 27 17
Vong khang vi sinh vat kiém dinh (mm)
Esc Mic Sal Sta
Kha nang khang vi 19 25 18 13

sinh vat kiém dinh

S

Ghi chu: “+”: sinh trwdng; “-“: khong sinh trwdng; AMO-amoxicillin, CLO-cloramphenicol, ERY-erythromycin, GEN-gentamycin,
KAN-Kanamycin, NAL-nalidixic acid, OFL-ofloxacin, OXA-oxacillin, RIF-Rifampicin; PEN- penicillin G, TET- tetracyclin, VAN-
vancomycin; Esc-Escherichia coli VTCC 10482, Mic-Micrococcus luteus VTCC 10644, Sal-Salmonella enterica VTCC 10480,
Sta-Staphylococcus aureus VTCC 10658.
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Mdi lo ngai vé& kha nang lay lan clia cac yéu té quyét dinh khang khang sinh tr vi khudn dwoc st dung trong cac
san ph&m probiotic. Viéc kiém tra dd nhay cdm véi khang sinh cta vi khuén lactic acid (LAB) va Bifidobacteria cé
thé dwoc khuyén khich dé kiém tra d6 an toan sinh hoc ctia cac chdng probiotic tiém nang (Huidrom, Sharma,
2018). Trong nghién ctru nay, ching B. bifidum BfH1 nhay cdm v&i 8 loai khang sinh th&r nghiém & cac mdc dd
khac nhau vé&i cac vong khang tir 17-32 mm (Bang 1) va khang v&i 4 loai khang sinh (Gentamycin, kanamycin,
nalidixic acid va ofloxacin). Diéu nay phu hop véi bao cao cia Huidrom va Sharma (2018) sang loc d6 nhay cdm
véi khang sinh trén 15 ching Bifidobacteria phan 1ap tir stta me, cho thay tat ca cac ching phan lap déu nhay
cam voi rifampicin, chloramphenicol, amoxycillin va tetracycline; 13 chiing nhay cadm v&i erythromycin; 13 chiing
nhay cadm v&i penicillin va 9 ching nhay cam véi oxacillin. Cé 14 ching khang vancomycin, 13 chung khang
nalidixic acid, 10 ching khang kanamycin, 10 ching khang ofloxacin, 8 ching khang gentamicin. Trong khi
B. bifidum W23 cé kha nang khang oxacillin, penicillin, cefoxitin; khang trung binh v&i amoxicillin, gentamicin,
cefotaxime va nhay cdm véi cac loai khang sinh ampicillin, fusidic axit, erythromycin, cloramphinicol, streptomycin
(Ali, Doumandjia, 2018). B6 nhay cdm v&i khang sinh clia B. bifidum CECT 7366 khong cé gia tri MIC cao hon
ngudng EFSA quy dinh dbi véi 20 chét khang sinh (Chenoll et al., 2011). Trong nghién ctru clia Kim va déng tac
gid (2018) vé kha n&ng khang khang sinh cta 10 ching Bifidobacteria diing cho san xuét probiotic thwong mai
cho thay tAt cad déu nhay cam véi ampicillin, chloramphenicol, clindamycin, erythromycin, penicillin G, rifampicin
va vancomycin (MIC dao déng tr 0,01 dén 4 pg/mL), thwéng khang véi cac khang sinh gentamicin, kanamycin,
neomycin va streptomycin (MIC dao dong tr >32 pg/mL). Gia tri MIC cla B. bifidum BGN4 va B. longum BORI,
ngoai trlr gentamicin va tetracycline, bang hodc thap hon gia tri ngwéng EFSA da dwoc thiét 1ap do Hai ddng phu
gia va san phdm hodc chét st dung trong thirc &n chan nudi ctia EFSA dé& xuét. Nghién ctru vé kha nang chuyén
giao khang khang sinh da dwoc tién hanh dé xac nhan ban chét cua tinh trang khang gentamicin va tetracycline
cla 2 ching nay. Két qua cho thdy kha nang khang gentamicin cta B. bifidum BGN4 va kha nang khang
gentamicin va tetracycline clia B. longum BORI khéng dwoc chuyén sang cac chiing nhan, déng thdi cho rang
kha nang khang khang sinh ctia ching |a ndi tai. Diéu dang cha y 1a mét bao cao nam 2011 do Co quan Nghién
clu va Chét lvong Y té& (AHRQ) coéng bd da xem xét rong rai 622 nghién clu vé sau chi (Lactobacillus,
Bifidobacterium, Saccharomyces, Streptococcus, Enterococcus va Bacillus), va khéng tim thdy bang chirng lam
sang nao vé kha ndng chuyén gen ti probiotic sang céac vi sinh vat khac vé mat ly thuyét (Kim et al., 2018).

Bifidobacteria cé thé chéng lai s xam nhap ctia mét sé mam bénh trong dwéong rudt ciia con ngwdi, diéu nay co
y nghta rét I&én trong viéc duy tri strc khde co thé va bdo vé can b&ng ndi méi dweng rudt. Vi vay, viéc danh gia
kha n&ng khang khuén cua nhém vi khuan nay 1& dac biét quan trong (Zhang et al., 2023). Trong nghién cru nay,
kha nang khang cac mam bénh Gram dwong va Gram am cta ching BfH1 duo’c xac dinh bang phuong phap
pht thach. K&t qua bang 1, ching B.bifidum BfH1 (rc ché sinh trwéng cla tat ca 4 loai vi khuan kiém dinh véi cac
vong khang tir 13-25 mm. Twong tw, Bifidobacterium longum KABP042 va Pediococcus pentosaceus KABP041
phan Iap tlr phan tré so sinh cling khang tat ca& cac vi khuan kiém dinh (Escherichia coli, Klebsiella pneumoniae,
Salmonella enteric subsp. enterica serovar typhimurium, Staphylococcus epidermidis, Staphylococcus aureus va
Enterococcus faecalis) véi vong khang 0,7-2,6 mm (KABP041) va 0,6-1,7 mm (KABP042) b&ng phwong phap
pht thach (Ast6 et al., 2022). Bifidobacterium bifidum CECT 7366 c6 gia tri (rc ché Helicobacter pylori véi dwéng
kinh Grc ché trung binh 12 6,59 mm t dich nuéi va (e ché sinh trwéng 81,94% trong méi trwong 16ng (Chenoll et
al., 2011). K&t qua trong nghién ctvu cGa Huidrom va Sharma (2018) cho thay khéng phai tat ca Bifidobacteria c6
trong stra me déu co d&c tinh khang khuan, chi c6 4 chiing Smk4 va Smk5, Smk9 va Dbs18 khéang véi tAt ca cac
mam bénh thir nghiém (E. coli, Salmonella enterica, Shigella boydii) véi dwdng kinh vong khang 6-13 mm. C6
9/10 chlng ching Bifidobacteria phan 1ap tir phan tré so sinh khang Escherichia coli ATCC 25922 v&i dwong kinh
vong khang tir 10,67-13,67 mm. Nhiéu loai Bifidobacteria khac nhau cé thé tao ra cac hop chét cé hoat tinh
khang khudn, bao gdm axit hiru co (acetic, lactic va butyric), cac hgp chét cé trong lwgng phan tlr thdp va
peptide khang khuan (bacteriocin) (Zang et al., 2023).

Kha nang sinh enzyme ngoai bao ctia chiing BfH1

Két qua bang 2 cho thay ching BfH1 c6 kha nang sinh cac enzyme ngoai bao phan gidi cac co chéat, dwoc thé
hién qua cac viing quang sang xung quanh cac thdi thach: CMC (cellulase), chitin (chitinase), pectin (pectinase),
tinh bot (amylase), va xylan (xylanase) v&i dwdng kinh tlr 8-14 mm va khéng phan gidi casein (protease). Nghién
clu cta EL-Sayed va ddng tac gia (2022) cho thay Lactobacillus acidophilus SAM1 sinh lipase (11 mm),
Lactiplantibacillus plantarum SAM2 sinh protease va amylase thap (4mm va 3mm), ngoai cac déc tinh probiotic.
Ca hai ching P. pentosaceus KABP041 va B. longum KABP042 déu khong sinh gelatinase phan giai gelatin
(Ast6 et al., 2022). Qua trinh san xuét cac enzyme lién quan dén qua trinh tiéu héa cac loai dai phan tir khac
nhau nhw polysaccharide, lipid, protein... Viéc san xuét tai chd cac enzyme nay trong rudt vat chd cé thé déng
mot vai trd tich cuc trong viéc cai thién qua trinh tiéu hoa thirc an.Tir két qua nay cho thdy kha néng sinh enzyme
ngoai bdo ctia chiing B. bifidum BfH1 rat da dang, day la d&c diém quy véi cac chiing Bifidobacterium st dung
trong san xuét cac san pham dung cho con ngudi.
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Bang 2. Kha nang sinh enzyme ngoai bao ctuia chiing BfH1

Vong phan giai co’ chét (mm)

Casein Chitin CMC Pectin Tinh bot Xylan
0 14 12 8 10 11
\ /
KET LUAN

Trong nghién ctu in vitro, ching vi khudn BfH1 phan lap tlr phan tré so sinh mang day da cac dac tinh probiotic:
la loai Bifidobacterium bifidum an toan, c6 kha nadng ton tai tét trong cac didu kién khdc nghiét cia dwong tiéu
hoa, chiu phenol, chiu NaCl, cé kha nang bam dinh vao t& bao biéu mé ruét; khang mot sé loai vi sinh vat gay
bénh, nhay cdm véi nhidu khang sinh, sinh cac enzyme ngoai bao phan giai cac co chét hiru co. Bifidobacterium
bifidum BfH1c6 thé la ¢ng clr vién tiém ndng dé tré thanh probiotic str dung trong thwe pham chirc ndng. Can ¢
cac nghién ctru sau hon dé cho thay hiéu qua & ngudi va dong vat.

Lai cam on: CAc tac gid cam on Cong ty CP Hoa Sinh Viét Nam da hé tro kink phi dé thuc hién cong trinh nay.
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PROBIOTIC PROPERTIES OF Bifidobacterium bifidum BFH1 ISOLATED
FROM INFANTS FECES

Nguyen Hoang Minh Duc’, Nguyen Van Nam, Nguyen Thi Thom, Dao Thi Luong

Vietnam Biochemical Technology Joint Stock Company

SUMMARY

Probiotics are live microorganisms that colonize the gut and supply helpful benefits. Probiotics are completely
different from other varieties of microorganism in that they are considered “good” microorganism or non-
pathogenic in healthy individuals. Genus Bifidobacterium is the primary microbe that colonizes human channel,
and it has positive health effects on its host. Because of the acknowledged health benefits, it is included in
several purposeful foods. The main objective of this study was to search for potential probiotic properties of
native Bifidobacteria for use in functional foods. The probiotic properties and enzyme-producing ability of
bacterial strain BfH1, isolated from infants feces, were evaluated in vitro. Strain BfH1 was identified as
Bifidobacterium bifidum based on 16S rRNA gene sequence analysis, which is on the Generally Recognized As
Safe (GRAS). Probiotic and safety properties of this strain were demonstrated: bile salt tolerance (0.5%),
survives well in harsh conditions of simulated stomach and intestine, phenol tolerance (0.4%), NaCL tolerance
(8%), adherence to intestinal epithelial cells, growth inhibition of 4 pathogenic bacteria, sensitive to 8/12 tested
antibiotics. In addition, strain BfH1 producing multy- enzymes break down substrates to help convert food in the
intestine. Therefore, the good survive through the gastrointestinal tract, high adhesion and non-toxic nature of
the Bifidobacterium bifidum BfH1 mean that it can be used as potential probiotic in functional food.

Keywords: Bifidobacterium bifidum, enzyme, in vitro, probiotic.
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