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nhu dugc xdc dinh vé vi tri phan loai, khing dinh tinh an toan va hiéu qua cla

ching trong viéc st dung 1am probiotic.
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Linh vye ky thuit dwoc dé cip

Sang ché dé cap dén ching vi khuin Bifidobacterium animalis subsp. lactis
BfH thuén khiét v& mit sinh hoc dé sir dung lam probiotic cho ngudi va dong vat.
Chung vi khudn nay dwgc phan 13p tir phan tré so sinh duéi 1 thang tubi & Viét
Nam.

Tinh trang k§ thuit cia sang ché

Probiotic 12 cac vi sinh vét séng dugc dwa vao co thé vat chi véi s lugng phu
hop dé co thé tdn tai trong h¢ dudng rudt; cac vi sinh vét nay phai c6 tac dung tich
cuc dbi vai vat chii (Gismondo ef al., 1999). Mot vi sinh vét probiotic cin c6 cac
dic tinh phit hop nhu an toan tuyét dbi voi vét chu; sbng s6t duge trong dudng rudt
¢6 d6 pH thap va mudi mat; c6 kha ning bam dinh vao t& bao nim mac rudt; sinh
chét khang khuén; tc ché sy bam dinh cta vi khudn gdy bénh; dugc khao sat vé kha
ning khang chét khang sinh; bén viing trong cic chit phu gia thyc phim va trong
khéi thirc an (Havenaar et al., 1992). Céc chung vi sinh vét probiotic st dung trong
céc san phim thuong mai thudng chi c6 vai dic tinh tiéu biéu thdoa man tiéu chi
probiotic, nhung bén canh d6 lai c6 kha ning duy tri bén viing trong céc quy trinh
cdng nghé. Cac chiing probiotic thwong mai da biét dugc thé hién trong Bang 1.

Béang 1: Mot s§ ching probiotic thuong mai

TT Tén loai Tén ching Hang san xudt/ san phdm
1 Bifidobacterium animalis Bb-12 Chr. Hansen
2 Bifidobacterium bifidum Bb-11 Chr. Hansen
3 | Bifidobacterium infantis Shirota Immunitas® | Yakult
Danone®
4 | Bifidobacterium lactis Bb-02, Lafti™ DSM
B9%4
5 Bifidobacterium longum BB536 Morinaga Milk Industry
SBT-2928 Snow Brand Milk Products
6 Lactobacillus acidophilus LA-1/LA-5 Chr. Hansen
DDS-1 Nebraska Cultures
8 | Lactobacillus bulgaricus Lbl2 Nhiéu san phim sita 1én men
9 | Lactobacillus cazai Shirota Yakult®
10 | Lactobacillus lactis L1A Essum AB
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11 | Lactobacillus paracazai CRL 431 Chr. Hansen
12 | Lactobacillus rhamnosus GR-1 Urex Biotech
LB21 Essum AB
13 | Lactobacillus plantarum 299v Probi AB
Lp01
14 | Lactobacillus reuteri SD2112/ MM2 Biogaia
15 | Bacillus lactis DR10 Danisco (Howaru™)

Céc vi sinh vat probiotic théng dung nhat 13 Lactobacillus, Bifidobacterium
va Streptococcus, trong d6 hai chi diu dugc biét dén voi nhidu dic tinh quy da céng
b6 gdbm kha niing chdng chiu cao & dudong rudt c6 d6 pH thap va ham luong cao cia
mudi mat va cac enzym cua tuyén tuy, bam dinh t8t vao niém mac rudt va chiém wu
thé trong hé vi sinh dudong rudt. D6i véi co thé vét chi (ngudi va dong vat), cac vi
sinh vét ndy dd dugc ching minh 13 c6 kha ning hd trg trao dbi chét (1én men cac
thanh phin thirc 4n, tich liiy ning lugng dudi dang axit béo mach ngén, sinh vitamin
K, hip phu céc ion) va ting cudng strc d& khang (kiém soét su ting trudng va biét
hoéa cia té bao biéu mo, sy phat trién va cén bz‘“mg mién dich, tao hang rio ngin chin
vi sinh vét gdy bénh) (Piano et al., 2006).

Bifidobacteria gdbm céc vi khudn gram dwong, khéng sinh bao tir, khong
chuyén dong, catalaza am tinh, sinh truéng ky khi hoan toan (Biavati, Mattarelli,
2006). Céc loai vi khudn thudc chi ndy c6 mdt sb hinh thai té bao didc trung nhu que
ngén, cong, tao nhom, doi khi ¢ hinh chit Y hodc V. Hién nay chi Bifidobacterium
¢6 30 loai, trong s6 d6 10 loai c¢6 ngudn gdc tir ngudi (ring sdu, phan, 4m dao) va
17 loai tir hé dudng rudt ciia ddng vat, hai loai phan 18p tir nude thai va 1 loai tir stra
1én men (Gomes, Malcata, 1999).

Bifidobacteria sir dung con dudng trao ddi chit v6i hexoza 1a “bifid shunt”
v6i sy tham gia clia enzym fructoza-6-phosphoketolaza (F-6-PPK). Pay 1a diém
khac biét véi cac nhom vi khudn lactic khac nhu Lactobacillus, do viy enzym nay
cling nhu gen xfp ma héa cho né duge st dung lam phéan tir chi thi cia nhém
(Lauer, Kandler, 1976; Biavati, Mattarelli, 2000).

Bifidobacteria 1a nhoém vi sinh vét ¢6 vi tri cuc ky quan trong trong h¢ sinh thai
vi sinh vét duong rudt & ngudi va cac dong vat mau nong, va con tring duy nhét 1a
ong mét (Gomes, Malcata, 1999). Ching phén b & nhiéu viing vi méi truong trong
hé dudng rudt va h¢ sinh duc & nguoi, s6 lugng va ty 1€ phu thudc vao do tudi cling
nhu théi quen #n ubng. Bifidobacteria chiém wu thé trong hé vi sinh dudng rudt ban
dia ¢ tré so sinh nhd duge kich thich boi cac thanh phan glycoprotein tir K-cazein
¢6 nhidu trong sita non va sita me (Vi ty 18 it hon). S& luong bifidobacteria giam
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dan theo Itra tudi, tré thanh nhom vi sinh vat dudng rudt quan trong thir ba & nguoi
truéng thanh (chiém 25%), dung sau Bacteroides va Eubacterium (Finegold et al.,
1983).

Trong sb cAc vi sinh vét sir dung 1am probiotic, Bifidobacterium 13 nhém nhén
dwoc nhiéu quan tdm va dwgc minh ching ¢6 nhidu dic tinh probiotic quan trong
(Ouwehand, Phillip, 2004; Sanders, 2006; Ouwehand et al., 2009). Nghién cttu trén
B. longum cho thiy cac ching thudc loai vi khudn nay c6 kha ning kich thich cac t&
bao mau sinh cytokin v6i cdc mic khac nhau, qua d6 tdc ddng t&i cac phan tGng
mién dich (Medina et al., 2007). B. lactis dugc chimg minh 13 ¢6 tac dung ngin
bénh tiéu chay & nguoi 16n va tré nhod (ké ca tré so sinh) (Weizman et al., 2005).
Nghién ctru thir nghiém trén chudt cho thay ching B. longum HY8001 c6 kha ning
ngin chin su phan chia ciia céc té bao ung thu (Lee ef al., 2004). Thir nghiém sita
cong thirc co6 bd sung probiotic B. latis Bb12 d6i v6i tré bu me bj bénh cham
(eczema) cho thiy tré hoan toan khéi bénh sau 2 thang do vi khuln c6 kha ning
ngén chin chirng di ing & tré (Isolauri et al., 2000).

Thye phdm chirc nang chira probiotic 13 hinh thirc phd bién nhat dé bd sung loi
khuén dudng rudt vao co thé qua thirc in hang ngay. Nhimng loai thuc phim nay rit
da dang vé chung loai, bao gém cic loai c6 ngudn gbc tir sita, tir dam dong vt hay
tir rau cu (Tamime e al., 2005). Céc nguyén lidu thuyc phdm khéng nhimng 14
phuong tién dua lgi khudn vao hé tiéu héa ma con cung cip cho vi khuén nhing
thanh phan chirc ning (nhu chét béo, protein hay hydratcarbon) c¢6 tac dung hd trg
murc sdng sot va ting cudng hoat tinh cia ching. Cac san phim sira 1én men c6 vi
tri quan trong hang dAu trong viéc dua loi khuén dudng rudt vao co thé nguoi (Bang
2), trong d6 probiotic dugc bd sung vao sita & thoi diém (i) ddng thoi véi gidng
khéi dong (starter culture) hodc (ii) theo mé 1én men ddc 1ap va sau d6 trdon véi mé
1én men véi gidng khéi dong dé dam bao sb luong trong san phdm (Tamime et al.,
2005). Néu nhu probiotic dugc bd sung ddng thoi véi giéng khéi dong thi thoi gian
1én men thudng kéo dai hon, theo d6 probiotic con c¢6 thé tao nhitng huong vi diic
trung cho san phérn (Saarela et al., 2000, Ostlie et al., 2003). -

Bang 2: Probiotic ding trong cdng nghiép ché bién sita & chau Au

Loai san phém San phém thuong mai dai dién Vi sinh vét probiotic

Sita 1én men Bifisoft, Bifidus, Bioghurt, | L. acidophilus, L. rhamnosus, L. cazai,
c6 dg déo cao | Fit&Aktiv, LC1, Probiotisches | L. plantarum, L. reuteri, Lactococcus
Joghurt, Vitality, ProViva... latis, B. bifidum, B. animalis ssp. lactis,

B. animalis ssp. animalis.
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Sita Ién men Actimel, Biofit, Biola, Yakult, | L. acidophilus, L. rhamnosus, L. cazei,
dang ubng Bifidus, LC 1 Go, Yoco Acti- | Lactococcus lactis, B. bifidum, B,
(stra chua Vit animalis ssp. lactis BB-12, B. animalis
ubng...) ssp. animalis, B. longum BB536

Bifidobacterium dugc st dung trong chin nudi it phd bién hon, vi du nhu B.
longum dugc bd sung vao thirc n nudi ga thit ¢6 hiéu qua tang stc dé khang cho
vat nudi nhd tao ra chét diét khuén chéng lai vi sinh vat gdy bénh, trong d6 c6
Campylobacter (Santini et al, 2010); hoic Bifidobacterium sp. dugc bd sung vao
thtrc 4n cho ga d¢é, 1am ting ty 18 sdng s6t & ga con (Yoruk ef al., 2004).

Céc chiing probiotic thuong mai cin théa man yéu cdu vé hoat tinh sinh hoc
cing nhu vé cong nghé nhu (i) d& dang nudi ting sinh trong cac thiét bi 1én men, (ii)
¢6 kha ning séng sét cao va bao toan hoat tinh trong qua trinh thu sinh khéi (ly tdm
hay loc qua mang) va qué trinh phat trién san phdm (dong kho, siy phun, mang
bao). .) (Lacroix, Yildirim, 2007).

Bifidobacterium animalis 12 mét trong s céc loai vi khuin Bij‘idobactefium
thuong tim thiy trong hé dudng rudt clia ngudi va cac dong vat khac. B. animalis
bao gbm hai dang ma truée kia duge cho 1a hai loai khac nhau. B. animalis va B.
lactis rat gibng nhau khi xem xét dua trén trinh tw 16S rADN (98,8% tuong dong)
(Cai et al., 2000). Theo c4c tai liéu phéan loai hién nay hai loai ndy dwgc xép chung
vao B. animalis vé&i hai dudi loai 13 subsp. animalis va subsp. lactis dua trén phan
tich trinh tu gen atpD (1133 bp) va gen groEL (1158 bp) (Masco et al., 2004). Gen
groEL 1a m{t gen chirc ning dugc st dung khé rdng rai dé phét hién va xéc dinh sb
lwong bifidobacteria trong miu tu nhién cho két qua chi tiét dén muc d6 loai
(Masco et al., 2004; Junick, Blaut, 2012). C4 hai tén khoa hoc B. animalis va B.
lactis déu xuét hién trong cic san phim thwong mai, trong nhiéu truong hop khong
rd dudi loai nao dugc sur dung.

Nha san xuét cic san phédm sita 1én men khong 16 Dannon (T4p doan xuyén
quéc gia ctia Phap vé thuc pham, thanh 1ap tir 1919) st dung B. animalis cho dong
sfta chua Activia va kinh doanh loai sita chua nady nhu mdt dang probiotic ddc biét
hd trg hé tiéu héa mot cach tu nhién. Cac nghién ctru do hiing Dannon thyc hién cho
thdy B. animalis c6 kha ning sdng sot khi di qua qua hé tiéu hoa va 1am giam déng
ké thoi gian luu thirc 4n trong rudt (colonic transit time). Ngoai ra, mdt nghién ciru
gin ddy cia Dannone Research con cho thiy viéc st dung sita chua c6 probiotic
(gdm B. animalis, L. bulgaricus, S. thermophiles, L. lactis va Lactococcus lactis) ¢6
tac dong dén trung tAm xir Iy cam xic va cim gidc ctia ndo bo (théng qua cong nghé
chin doan hinh anh), c6 kha ning gitp diéu tri hoi chimg rudt kich thich va lo 4u.
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Nam 2005 mot nghién ctru do hang Hansen Chr (Panh Mach) thuc hién da
minh hoa duogc anh hudng ctia hdn hop probiotic (trong d6 co B. animalis) t6i dac
tinh phan vé cia dudng rudt va cac vi khuén c6 hai (http://www.chr-hansen.com/).
Nghién ciru cho thdy ty 18 cao trong sb céc ca dugc bd sung B. animalis gidm nhu
dong rudt cling nhu hién twgng di ngoai phan 1éng. Nghién ctru nay két lusn ring bd
sung probiotic c¢6 thé chita bénh viém rudt gia va thay dbi didu kién phéan v¢ clia
rudt (nguyén nhan din dén bénh tiéu chay).

Trong mdt nghién ctru khac, cac nha khoa hoc Y di nghién ciru 4nh hudng
ctia B. animalis trén chudt bj thiéu kém (Mengheri ef al., 1999). Mic du thiéu kém
trong co thé din dén cac hién twong loét da day, phu né, xam nhdp cla cac té bao
phan v&, suy yéu thanh mach mau, nhung niém mac & chudt dugc bd sung B.
animalis vin dugc bao toan. Ngoai ra, ph?m 16n céc triéu chung do thiéu kém &
chudt udng probiotic ciing dugc dua vé trang thai binh thudng. B. animalis c6 mit
v6i mat d6 cao trong phén cia chudt, chimg t6 vi khudn nay séng sét qua hé dudng
rudt va tham chi phat trién & diéu kién thiéu kém. Nhu vay B. animalis c6 thé giap

bao vé hé dudng rudt trong céc trudng hop thiéu kém.

Mot nghién ctru khac & Nhat Ban ndm 2006 (Shirakawa ef al., 2006) con cho
thiy bd sung B. animalis theo dudong ubng c6 thé giip ngin ngira nhiém khuin
Samonella. Tac dong anh hudng cua B. animalis vin dang tiép tuc duoc nghién ctru,
tuy nhién ro rang 12 loi khuln nay c6 rt nhidu anh hudng t6t dbi voi hé duong rudt
clia ngudi va dong vat. Cac san phém thuong mai c6 st dung B. animalis dugc ligt
ke tai bang 3 dudi day.

Bang 3: Céc san phdm thwong mai c6 st dung B. animalis

TT | San pham Cong ty Qudc gia Tén chung Tén thuong mai
1 | Sitachua | Danone (Pa | Anh DN 173 Bifidus Digestivum
Activia quoc gia) 010
M§ va Mexico Bifidus Regularis
Canada Bifidobacterium lactis
hodc B.L. regularis
Brazil DanRegularis
Ao, Bi, Phap, Bifidus Actiregularis
P, ...
Trung Dong Bifidus Essensis
2 | Nguyén Chr. Hansen | Dan Mach BB-12 Bifidobacterium
liducho | A/S animalis subsp. lactis
thue
pham
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3 | Proviact | Lidl Pic (Hé thong Bifidobacterium BB-12
si‘éu thi toan
cau)
4 | Theralac | Master My§ Probiotic | Bifidobacterium lactis
Supplements capsule BI-07
Bifidobacterium lactis
BL-34
5 | Attune Attune My Bifidobacterium lactis
Wellness | Foods (Thuc HN-019
Bars pham chuc
nang)
6 | Clinical | Now Foods | My Bifidobacterium lactis
GI (Thye pham | . i 1968 HN-019

probiotic | chirc nidng)

O Viét Nam, Bifidobacterium spp. ¢6 mit trong mot sd thyc phdm chirc ning
va sita chua cao cp trén thi trudng. Tuy nhién, cic ching san xuét nay déu c6 xuét
XU tir nude ngoai, duge nhap khau vé Viét Nam dudi dang ching khéi dong cho qua
trinh 1én men sita hodc san phém sinh khdi dé phéi tron san xuét thuc phém chirc
ning hd tro hé tiéu hoa & ngudi va dong vat. Viéc tim kiém va dua ra ching
Bifidobacterium c6 ngudn gbc ban dia dé tmg dung trong céc sin phim hd tro stc
khée & Viét Nam theo nhu cong bb tai sang ché nay c6 y nghia rit quan trong, nhim
tién t&i (i) chu dong va én dinh ngudn Bifidobacterium cho ngudi Viét Nam (ching
ban dia), va (ii) gidm gi4 thanh cia cac loai san phidm chira vi khudn nay trén thi
trudong, qua d6 nang cao strc khde & ngudi va vat nudi.

Ban chit ky thuit clia sang ché

Pé dat dugc muc dich néu trén, sang ché d& xubt chung vi khuén
Bifidobacterium animalis subsp. lactis BfH thudn khiét v& mat sinh hoc dé st dung
lam probiotic cho ngudi va dong vat. Dy 1a mot loai loi khudn dudng rudt cé kha
nang st dung cho ¢4 ngudi va vét nudi. Loai vi khun twong tu hién nay c6 ngudn
gbc nudc ngoai da c6 mit trén thi trudng trong nhiéu loai san phim thyuc phdm chirc
ning hd trg hé tidu héa & tré em va ngudi trudng thanh.

Tuy nhién, khic v6i céc loai vi khudn twong tw dang st dung trong céc sin
phim thuwong mai c6 ngudn gbc tir nudc ngoai, ching Bifidobacterium animalis
subsp. lactis BfH 14 ching vi khuén thuén khiét duoc phén lép tai Viét Nam, tir chét
thai duong rudt cua tré so sinh, dugc nghién ctru chi tiét va bao quan thuin khiét
trong diéu kién phong thi nghiém & Viét Nam.

Chiing Bifidobacterium animalis subsp. lactis BfH theo sang ché c6 thé dugc
cung cip mdt cach chi dong cho viéc san xult duoc phdm va thuc phdm chirc ning
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phi hop cho ngudi Viét Nam va vat nudi & Viét Nam va dam béo an toan (c6 kiém
soat cua co quan chuyén mon va co quan chirc nang).

MG ta van tat cac hinh vé

Hinh 1 13 hinh anh phén 13p vi khuén Bifidobacterium animalis subsp. lactis
BfH trong 6ng thach béan 1éng.

Hinh 2 13 hinh 4nh thé hién hinh thai té bao cta ching B. animalis subsp. lactis
BfH dudi kinh hién vi phan pha (A) va duéi kinh hién vi dién tir quét (B).

Hinh 3 13 hinh 4nh dién di san phdm PCR cia cic gen st dung dé dinh danh
chung BfH, gém c6 16S rADN, doan gen xfp ma hda cho enzym F6-PPK, va doan
gen groEL.

Hinh 4 13 hinh anh c4y phén loai dwa trén trinh tw gin du cia 16S rADN (A)
va doan gen xfp méd hoa cho enzym fructoza-6-phosphoketolaza (F-6-PPK) (B) &
chung BfH so véi cac loai gin giii.

Hinh 5 14 bidu d thé hién dwong cong sinh truéng ciia ching BfH trong moi
truong MRS dich thé ky khi trén thiét bi 1én men thé tich 5 lit (thé tich thuc moi
truong 1a 4,5 lit).

Hinh 6 1a hinh &nh ching B. animalis subsp. lactis BfH dugc bdo quan trong
diu kién lanh siu (glycerol 25%, —20°C) (A) va dong khd (sau d6 giit tai -20°C)
®.

M5 ta chi tiét sang ché
Sang ché d& cap t6i ching vi khudn Bifidobacterium animalis subsp. lactis

BfH thudn khiét v& mat sinh hoc dwgc phan 1ap tir phén tré so sinh duéi 1 thang tudi
& Viét Nam.

Phéan tré so sinh dudi 1 théng tudi & Viét Nam duge thu vao dung cu léy méu
ky khi c6 chita méi truong MRS ky khi, bdo quan & nhi€t 4§ phong trong thoi gian
ngén nhit c6 thé (dudi 24 h) va sir dung lam nguyén liéu phan 1ap. O day, phuong
phap Hungate (Widdel, Bak, 1992) phan 14p vi khuén trong didu kién ky khi hoan
toan da duoc 4p dung. Ba moéi truong khic nhau dwoc st dung, gdm c6 BIM25
(Munoa, Pares, 1988), BEM (Nebra, Blanch, 1999) va MRS (HiMedia), thanh phan
cac moi truong dugce thé hién trong Bang 4. Viéc loai oxy dugc thuc hién bing cach
bd sung L-cystein va suc khi N, (Messer Viét Nam) dé sir dung cho muc dich phén
lap.
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Béng 4: Moi trudng st dung dé phéan 1ap va nudi cdy vi khuln Bifidobacterium

Thanh pl,lém hoa Moi truong Mbi truong BIM25 Moi truong BFM
chét MRS (Munoa, Pares, 1988) | (Nebra, Blanch, 1999)
(HiMedia)
Cazein (pancreatic - 5g -
digest)
Pepton 10g - 5g
Pepton dau tuong - 5g -
Trypton — - 2g
Cao thit bo 10g 5g 2g
Cao nim men S5g 25¢g 7¢
Glucoza 20g -
Tinh bt - 2g
Lactuloza - S5g
L-cystein - 05¢g
NaCl - 5g
Riboflavin - 1 mg
Thiamin - 1 mg
Tween 80 lg -
KH,PO4 2g -
Na-axetat 5g -
(NHy4),-H-citrat 2g -
MgS04.7H,0 02g 0,25¢g -
MnSO4.nH,O 0,05¢g -
Axit ascorbic - 0,5¢g -
Di-sodium-f3- - 19¢g
glycerophosphat
Thubc nhuém - 16 mg
Methylene blue
Lithium chlorua - 2g
AXit propionic - 5 ml (sau khir trung)
99%
Nudc cat 1lit 1 lit
Thach (rira sach) 15¢g I1g 15¢g
do pH 6-6,5 5,5 (dung 10N NaOH)
Khir tring

B6 sung sau khir
trung

50 ml lactoza 10% (vd
tring)
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Két qua cho thiy méi truong BFM phu hop nhit déi voi viéc phan lap
bifidobacteria tr dudng rudt, tuy nhién ¢ duy tri va nubi tang sinh vi khuin nay thi
moi truong MRS ky khi hoan toan 1a thich hgp hon ca.

Chung B. animalis subsp. lactis BfH da dugc nghién ctru chi tiét vé& hinh thai
té bao, moi trudng nudi cdy va cac dic tinh sinh trudng, ciing nhu mot sd dic tinh
probiotic quan trong dé danh gia tidm nang Ung dung (nhu kha ndng sinh axit, kha
ning chéng chiu ndng do mudi mat cao). Cac gen ma hoa cho 16S rARN, groEL va
doan gen xfp md héa cho enzym fructoza-6-phosphoketolaza (F-6-PPK) dic trung
cho loai did dugc gidi trinh tu va so sanh védi céc trinh ty lién quan trén GenBank.
Dit liéu so sanh dugc sir dung dé dung cdy phan loai bang phin mém ClustalX 1.8
va thudt todn neighbour-joining (Saitou, Neil, 1987).

Chung B. animalis subsp. lactis BfH dugc bao quan & diéu kién lanh sau trong
6ng thiy tinh 1 ml ¢6 dém cao su va nép xody tai —20°C trong dung dich 25%
glycerol (ky khi hoan toan) va dong kho trong cac lo 3 ml c6 nip cao su va kep
nhom. O diéu kién bao quan ndy, ching c6 thé giit hoat tinh trong thoi gian 1 — 2
nim. Chiing c6 thé d& dang hoat hoa trd lai trong méi trudng MRS dich thé ky khi
sau 24 — 48 gio.
Vi du thyec hién sang ché
Vidu 1: Phan lap ching B. animalis BfH tir phén tré so sinh

A. Thu va xir Iy miu

Phén tré so sinh dudi 1 thang tudi duoc chuyén truc tiép vao dng méi truong
MRS ky khi (¢4m béo thoi gian tiép xtc véi khong khi 1a ngin nhéit) rdi dua vé
phong thi nghiém dé tién hanh phan lap.

B. Phan lap

M3u dugc pha lodng trong dung dich mubi sinh 1y 0,9% khong c6 oxy, sau d6
0,1 ml miu & mdi mirc pha loang (1072 - 107%) dugc chuyén vao cac dng moi trudng
thach ban 16ng (1% thach, méi trudng MRS hoic BFM hodc BIM25, day kin bing
nép cao su, dang giit & nhiét 4o 40°C trong bé 6n nhiét), sau do6 tron déu bing cach
dao ddu dng va dé ngudi t6i nhiét do phong dé& dong thach. Pubi oxy trong cac dng
phan 14p bang khi nito (99,9%, Messer Viét Nam) trong thoi gian 30 gidy, sau dé

dat cac dng phéan 14p trong ti 4m 37°C & tu thé dao nguoc.

Sau thoi gian 2 - 3 ngay, khuén lac vi khudn xuét hién trong 6ng thach, bao
gém cac khudn lac c6 tao bot khi va cdc khuin lac khong sinh khi (Hinh 1). Cac
khuén lac nim siu trong cdt thach c6 dang hinh dia 16i hai mat hodic mui khé, hodc
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hinh cu nho i ti (chi quan sat dwgc duéi kinh lap) duoc tach bing mao quan thiy
tinh (1a ddu pipet Pasteur kéo dai) thuc hién dudi kinh lup va chuyén sang méi
trudng dich thé twong tng. Budc tinh sach ndy dugc lap lai 2 — 3 14n cho dn khi
thu dugc ching thuin khiét.

Trong sb cac khuén lac khéng sinh khi c6 loai hinh dia 16i hai mat, loai hinh
mui khé c6 kich thudc 16n hon va loai nhé li ti thudng ndm sdu & phia dudi cot
thach. Cac khuén lac nh 12 ddi tugng duge quan tim, dugc tach ra bing mao quan
thiy tinh (1a dau pipet Pasteur kéo dai) rdi chuyén sang éng moi trudng dich thé ky
khi twong ttng v6i mdi trudng trong éng thach. Nubi vi khuin trong ti 4m 37°C, sau
d6 1ap lai budc phan lap trong dng thach ban 1ong @& tinh sach va thu nhan ching
thudn khiét.

Theo phuong phép mo ta nhu trén, ching BfH dugc phén lép tir phan tré so
sinh 2 tuln tudi, bt me hoan toan va khoe manh. Ching dugc phén 14p tir éng thach
ban 16ng c6 thanh phdn méi truong 1a BFM nhd chira céc chdt khang sinh @rc ché
céc loai vi khudn lactic khic thudng c6 mit trong hé dudng rudt ciia ngudi va dong
vat. P& tao ra luong sinh khéi 16n cho cac nghién ctru khéc, ching BfH thudn khiét
duoc nudi trong méi truong MRS dich thé ky khi.

Vi du 2: Xac dinh vi trf phan loai cua chiing B. animalis BfH dya trén trinh ty gen
A. Tach ADN h¢ gen cta ching BfH

Sir dung phwong phép do Marmur (1961) mb ta, gdm cic budc nhu sau:

- 1 ml dich t& bao dugc ly tAm véi tbe do 5000 - 10000 vong/phit trong 5
pht, sau d6 rira véi 1 ml dém TE (d6 pH = 8) rdi hoa té bao trong 0,5 ml 5 mM
EDTA (d6 pH = 8).

- Thém 50 pl lysozym (40 mg/ml), tron déu, & trong bé én nhiét & 37°C trong
1 gio.

- Thém 50 ul SDS (20%) va 50 pl proteinaza K (4 mg/ml), tron déu va o
trong bé 6n nhiét & 55°C trong 1 gid.

- Thém 400 pl PCL trdn déu trong 1- 3 phut, ly tim véi te do 13000
vong/phut & 4°C trong 15 phit. Lip lai budce vira rdi thém 1 14n.

- Chuyén 16p dich trong & trén sang dng eppendorf méi. Thém 1/10 thé tich
dung dich 3M Na-axetat (46 pH = 5,2) va 2 1an thé tich dung dich 2-propanol (dé
lanh -20°C), tron déu va giit & -20°C trong vong 15 phut dén 1 gio.
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- Ly tim véi téc d6 13000 vong/phiit & 4°C trong 15 phut, chit phan dich
trén dé thu két tha ADN.

- Rira ADN trong etanol 70% (d& lanh -20°C) trong 1 phut, ly tim vé6i tbc do
13000 vong/phut, d6 cbn, 1am khé ADN & nhiét d phong.

- Hoa tan ADN trong 50 pul MQ v6 trung (hodc dém TE) va bao quan & -
20°C cho c4c thi nghiém tiép theo.
B. Khuéch dai cac doan gen trong phan tng PCR

ADN hé gen sau d6 dugc st dung lam khudn aé khuyéch dai cac doan gen

dung cho viéc xac dinh vi tri phin loai cta ching, gém c6 16S rADN, doan gen xfp

ma héa cho enzym fructoza-6-phosphoketolaza (F-6-PPK) va doan gen groEL. Céac
cip mdi diic hidu cho timng doan gen da sir dung duoc trinh bay trong Bang 5.

Bang 5: Cac cap mdi sir dung dé khuyéch dai cac doan gen cho myc dich xac dinh
vi tri phan loai cua ching BfH

Tén gen Tén Trinh tu mdi San phdm | Tai lidu
moi PCR tham khao

16StADN | 27F | 5*“AGAGTTTGATCCTGG CTCAG-3* |khoang | Edward et
1500bp | al., 1989

1492R | 5‘-GGTTACCTTGTTACGACTT-3¢

Xfp UIR | 5-ACCTGCCCGAAGTACATCGAC- |khoang | Yin ef dl.,
3¢ 530bp | 2015

U2L | 5*-GAGCTCCAGATGCCGTGACG-3¢

groEL gro-1 | 5’- GACCATCACCAACGATG-3 khoang Masco et
850 bp al. 2004

gro-2 | 5’- GCTCCGGCTTGTTGGC - 3’

Diéu kién chu trinh nhiét ciia phan tmg PCR cho mdi gen dugc trinh bay trong
Bang 6. Céac san phdm PCR sau d6 dugc tinh sach bing PCR purification Kit
(Bioneer, Han Quéc) rdi tién hanh phan tmg doc trinh tw v6i ABI Prism BigDye
Terminator cycle sequencing kit va doc trinh ty trén may tw dong 3110 Avant
Appied Biosystems.

Bang 6: Chu trinh nhiét ctia cadc phan ing PCR cho cac doan gen nghién ctru

Tén gen Chu trinh nhiét San phdm PCR |  Tai liéu tham
khao
16SrADN | 94°C 3 phut, (94°C 30 gidy, 55°C 45 | khoang 1500 bp | Weisburg et al,
gidy, 72°C 1,5 phit) x 35 chu ky, 1991
72°C 7 phut, két thiic 4°C.
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xfp 94°C 4 phut, (94°C 30 gidy, 60°C 30 | khoing 530 bp | Yin et al., 2005
gidy, 72°C 1 phit) x 35 chu ky, 72°C
10 phut, két thuc 4°C.

groEL 95°C 3 phut, (95°C 30 gidy, 50°C 30 | khoang 850 bp | Masco et al.
gidy, 72°C 2 phit) x 30 chu ky, 72°C 2004
10 phut, két thic 4°C.

Hinh 4nh dién di két qua chay PCR dugc thé hién trén Hinh 3. San phim PCR
clia cac gen/doan gen duge sir dung dé xéc dinh vi tri phan loai cia ching BfH
chinh xac t6i mic d0 dudi loai. Két qua cho théy da thu dugc doan 16S rADN
(1320 bp), doan gen xfp (525 bp) ma héa cho enzym F6-PPK va doan gen groEL
(852 bp). Céc san phém PCR nay dugc tinh sach va gidi trinh ty.

Trinh ty gen sau d6 dugc phén tich, so sanh véi trinh tuy 16S rADN cta céac
loai ¢6 lién quan hién d cong bd trén ngan hang dir liéu GenBank st dung phin
mém BLAST Search. Ciy phan loai dugc dung theo phuong phap neighbour-
joining (Saitou, Nei, 1987), trong d6 dinh dang cdy duoc tién hanh dwa trén 1000
phép so sanh da chidu (Felsenstein, 1985). Két qua so sanh do twong ddng vé trinh
ty cac doan gen phan tich v6i ngdn hang dir liéu GenBank dugc trinh bay trong
Béang 7 va vi tri phan loai ciia ching BfH dugc minh hoa tai Hinh 4. Dya trén céc
két qué c6 duge, chung BfH dugc dinh tén khoa hoc 1a Bifidobacterium animalis
subsp. lactis BfH.

Béang 7: P9 trong dong v& trinh ty 16S rADN, doan gen xfp va groEL ciia chung
BfH so véi cac loai gin giii nhét

Gen bo dai Loai gn giii nht D6 tuong ddng
16S 1320 bp | Bifidobacterium animalis subsp. lactis 99%
rADN
xfp 525 bp Bifidobacterium animalis 100%
groEL 852 bp Bifidobacterium animalis subsp. lactis 100%

So sanh ca hai trinh ty gen déu cho thdy ching BfH gin giii nhit véi
Bifidobacterium animalis subsp. lactis véi d6 twong ddng khi so sanh trinh ty gan
dt ctia 16S rADN (1320 bp) 1a 99%, d twong ddng vé doan gen xfp (525 bp) ma
hoéa cho enzym F-6-PPK va doan gen groEL (852 bp) déu 1a 100%. Gen xfp 13 gen
chirc nang ddc hi€u cho chi Bifidobacterium (Lauer, Kandler, 1976), trong khi d6
gen groEL dugc st dung dé phan biét hai nhém dudi loai ctia B. animalis 13 B.
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animalis subsp. lactis va B. animalis subsp. animalis (Ventura et al., 2004; Masco
et al. 2004; Junick, Blaut, 2012). Dya trén c4c phén tich vé trinh tu gen, ching BfH
dugc dinh danh khoa hoc 14 Bifidobacterium animalis subsp. lactis BfH. Poan 16S
rADN d& gidi trinh ty dugc ding ky tai ngan hang gen DDBJ véi ma s6 LC179021.

Vi dy 3: Nghién ctru hinh thai va cdc dc tinh sinh hoc ctia ching B. animalis subsp.
lactis BfH

A. Quan sat hinh thai té bao

Hinh thai té bao ctia ching BfH dugc quan sat trén kinh hién vi phan pha
Axiostar Plus (Zeiss) (Hinh 2A) va kinh hién vi dién tir quét (Hitachi) (Hinh 2B).

Quan sét té bao trén kinh hién vi phan pha: Liy 1 ml dich nuéi vi khuan thu &
pha log ctia chu ky sinh trudng, ly tim véi toc d6 10.000 vong/phut trong thoi gian
10 phat tai 4°C. Sinh khéi té bao sau d6 dugc hoa trong 100 pl nuée mudi sinh ly
vo tring, d3 dugc dudi oxy bang suc khi nito. Liy 20 - 30 pl dich té bao dua lén
lam kinh pht thach (2%) va chup anh trén kinh hién vi phan pha (Axiostar Plus,

Zeiss) vat kinh 40x bing camera chuyén dung (Axiocam ICc3, Zeiss).

Quan sét t& bao trén kinh hién vi dién tr quét: té€ bao dugc thu tir dich nudi
bing ly t4m, rira trong dung dich cacodylat 100 mM trong 2 - 3 lan, sau d6 xi Iy
trong dung dich chira 2,5% glutaraldehyt, 100 mM cacodylat trong >1 gi¢. Sau khi
xtr 1y, miu dugc rira 2 - 3 14n trong dung dich cacodylat 100 mM, sau d6 cb dinh
trong dung dich chta 1% OsO4 va 100 mM cacodylat trong 1 gid tai nhiét do
phong. Sau khi cb dinh, mau dugc rira trong dung dich 100 mM cacodylat 2 14n, sau
do loai nudce trong dung dich cdn & cac nf‘)ng d6 50, 70, 80, 90 va 100%. Té bao vi
khuén sau quy trinh xir Iy dugc hoa trong 100% etanol t6i mat do phu hop, dua 1én
dé gin miu c6 boc mang nhdm va phii mang Pt-Pd. Sau cing mAu duge phan tich
trén kinh hién vi dién tir quét (Hitachi, Nhat Ban)

Ching B. animalis subsp. lactis BfH gbm nhitng t& bao hinh que khong dién
hinh, thudng c6 méu 15i & gitra, kich thuéc t& bao 1 - 2 pm x 4 - 10 pm (thay dbi
trong qué trinh sinh truéng). Trong mdi truong dich thé, t& bao hiu nhu khong
chuyén dong, kich thudc té bao thay dbi trong qu4 trinh sinh truong. Hinh &nh SEM
ciing cho thiy té bao cia chiing BfH khong c6 roi hay tiém mao d& thuc hién chirc
nang di chuyén.

B. Céc ddc tinh sinh ly

Céc ddc tinh sinh ly ctia ching BfH gom c6 di€u kién sinh trudng téi wu vé do
mdn cia moi trudng, nguon cacbon va nito thich hop nhat, da dugc nghién ctu chi
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tiét. Trong cic nghién ciru nay, chung BfH dugc nudi trong méi truong MRS dich
thé ky khi (lap lai trong 3 6ng nudi) c6 bd sung cac thanh phin cin nghién ciru theo
ty & can thiét, cu thé nhu sau:

- Ngudn cacbon va nito thich hop: Thanh phin pepton trong moi trudng MRS
duoc thay bang cao thit bd hoic cao nAm men véi ty 1& twong dwong. Thanh phin
glucoza dugc thay bing maltoza hoic lactoza theo ty 18 tuong duong. Sy sinh
trudng clia vi khuén trong mdi trudng nghién ctru duge danh gia thong qua mat do
quang ODggo va mirc giam d pH trong moi trudng do axit hitu co sinh ra.

- Piéu kién nhiét do sinh trudng t6i vu: vi khudn duoc nudi trong éng nghiém
chra moéi truong MRS ky khi, dit trong th Am & cac didu kién nhiét d6 10, 15, 20,
28, 32, 37, 42, 45°C. Su sinh trudng ciia vi khun dugc dénh gia dua trén thay dbi
do pH trong dich nudi va méat 4o té bao dua trén gia tri ODg sau thoi gian nudi 1a
48 gio.

- Kha ning 1én men lactoza: ching BfH dugc nudi trong 6ng nghiém chira moi
truong MRS ky khi véi co chét lactoza (10 g/l), nubi tinh & 37°C va xac dinh murc
sinh trudng (thay ddi d6 pH méi truong) sau 48 gid.

C. Hoat tinh probiotic

Céc dic tinh c6 gié tri trong vigc st dung 1am probiotic nhu kha ning tao axit,
kha nang chéng chiu trong didu kién do pH thép va ham lugng mudi mét cao dugce
nghién ctru chi tiét.

- Kha ning sinh axit: ching BfH sau khi hoat héa dugc chuyén vao cac moi
truong nudi cdy ky khi 1a MRS, BFM va BIM25 (46 pH = 6) va nudi tai 37°C, theo
d5i bién dong cua d6 pH trong mdi trudng hang ngay trong thoi gian 3 ngay.

- Kha niing chju d pH thip: d6 pH trong da day & mirc ~1 khi déi, ting 1én téi
~ 4,5 sau khi dn va thoi gian ti€u héa thuc &n 1a ~ 3 h (Osmanagaoglu ef al., 2010).
Theo d6, ching BfH dugc nudi trong dng nghiém chira mdi truong MRS ky khi
duogc chinh d6 pH bing dung dich HCI trong khoang 1 - 4, mdi truong & d¢6 pH = 6
1a d6i chiing duong. Thoi gian tiép xuc cta té bao véi mbi d6 pH 1a 60, 120, 180 va
240 phtt. Mitc do séng s6t cia vi khudn dugc danh gia thong qua phwong phép
MPN sir dung méi trudng MRS dich thé ky khi c¢6 d6 pH = 6.

- Kha néng chiu mudi méit: néng d6 mubi mat trong rudt dugce xac dinh & mic
~ 0,3% va thoi gian luu cta thirc dn trong duwdng rudt ndm trong khoang 1 — 4 gio
(Osmanagaoglu et al., 2010), trén co s& do ching BfH sau khi dugc hoat hoa trong
mdi trudng MRS ky khi dugc chuyén vao mdi truong ¢6 bd sung mudi mat & ndng
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do tir 0,3%, 0,5% va 1%. Mat do té bao dwa vao ban dau 14 khoang 10° t& bao/ml,
thoi gian tiép xtc 1a 60, 120, 180 va 240 phat. Kha ning chiu mudi mat dugc danh
gid thong qua mirc d9 séng sét ctia vi khudn bing phwong phap MPN st dung mdi
truong MRS ky khi.

Bang 8: Céc ddc tinh sinh hoc cta ching B. animalis subsp. lactis BfH

TT DPac tinh sinh hoc Mo ta
1 | Pic diém hinh théi Té bao hinh que c6 méu, kich thuéc 1 - 2 pm x 4 - 10
pm, gram (+), khéng chuyén dong, khong sinh bao tir.
2 | Catalaza Am tinh
3 | Cytochrome C peroxidaza | Am tinh
4 | Lén men glucoza Khong tao CO; (khong sinh khi)
5 | Lén men hexoza Nho enzym fructoza-6-phosphoketolaza (F-6-PPK), sinh
axit lactic va axit acetic.
6 | Nhi¢t d sinh trudng Sinh trudng tai 28 - 42°C, t6i wu tai 35 - 37°C
7 Nguén cacbon tdi wu Glucoza, maltoza, lactoza.
8 | Ngudn nito t6i uu Tt nhét 12 cao thit bd; kém hon 13 cao thit va pepton
9 | Kha ndng 1€n men lactoza | C6 kha néng sinh trudng tao axit véi lactoza
10 | Kha nang sinh axit Ching BfH giam do pH tdt nhit trong méi truong MRS
(dat 6 pH = 4,5 sau 48 gi0), trong mdi truong BFM va
BIM25 dat 46 pH twong ing 14 4,7 va 5,5 sau 48 gio.
11 | Kha ning chju d6 pH thip | Ching BfH c6 kha ning tdn tai & d6 pH = 2 sau 4 gio
tiép xuc
12 | Kha nang chju mubi mat | Chung BfH c¢6 kha ning bén vimg & ndng d6 mudi mat

t61 1% sau 4 gio tiép xuc

Qu4 trinh nudi ting sinh trong binh 1én men 5 lit duoc tién hanh & ché do
khong théi khi, téc d6 khudy 50 vong/phut trong thoi gian 48 gid. Tai thoi diém két
thic 1én men, mét d§ quang cda dich nudi ODgyy dat muc 4,5 - 5, d0 pH dat 4 - 4,6
va mat do té bao dat khoang 10" MPN/ml. Két qua dugc thé hién trén Hinh 5.

Vi du 4: Bao quan ching B. animalis subsp. lactis BfH

Ching B. animalis subsp. lactis BfH dugc bdo quan trong phong thi nghiém
theo hai phuong phap (i) trong glycerol (25%) tai -20°C (Hinh 6A) va (ii) dong kho
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rdi gift tai -20°C (Hinh 6B). Dung cu béo quan & ddy 1a céc éng thiy tinh c6 nip
cao su kin khi, moi trudng bao quan dugc loai oxy hoan toan trudc do.

O mdi diéu kién bao quan, mic d6 sdng s6t cta chung BfH dwoc danh gia theo
thoi gian bao quan bing phuong phap MPN st dung mdi truong MRS dich thé ky,
khi. Tir két qua thu dugc cho thdy phwong phép glycerol trong lanh siu cho phép
bao quan ching trong thdi gian 12 thang, trong khi d6 phuong phép dong kho rdi
giit trong lanh séu cho phép bao quan ching trong thoi gian 16n hon 24 thang.

Hiéu qua dat dugc ctia sdng cheé

Nhu ciu thyc t& vé loi khuin duong rudt Bifidobacterium hién nay 1a rit 16m,
tuy nhién ngudn vi khun nay & trong nudc con chua co. Chung B. animalis subsp.
lactis BfH 1a vi khuén ban dia, phén 18p tir dudng rudt tré so sinh khdée manh & Viét
Nam, 14 ngudn lgi khuan tiém ning cho san xuit dugc phdm va thyc phdm chirc
ning cho cong ddng ngudi Viét Nam. Ching BfH da duogc nghién ctru chi tiét vé
c4c dic tinh sinh ly, cdc dic tinh probiotic cling nhu dwge xac dinh vé vi tri phan
loai, khing dinh tinh an toan va hiéu qua cia ching trong viéc st dung lam
probiotic.
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YEU CAUBAO HO

1. Chung vi khuin Bifidobacterium animalis subsp. lactis BfH thuin khiét v& mit
sinh hoc dé sir dung lam probiotic phéan 14p dugce tir chit thai dudng rudt tré so sinh
duéi mot thang tudi c¢6 trinh ty 16S rADN dugc dang ky tai ngan hang gen DDBJ
v6i s6 hiéu LC179021 va c6 cac dic tinh nhu sau:

() c6 kha nédng 1én men dudng glucoza va lactoza sinh axit lactic va axetic,
lam gidm d6 pH trong mdi truong MRS ky khi téi muc 4,5 sau 48 gid nuodi;

(ii) c6 kha nidng chéng chiu va séng sot trong didu kién cuc tri cua dich da
diy m6 phong 13 d6 pH = 2 va ndng d6 mudi mat 1% sau 4 gidr tiép xuc; va

(iii) c6 kha ning dat mat d6 té bao 10" MPN/ml khi nuoi trong mdi truong
MRS trén thiét bi 1én men 10 lit & diéu kién ky khi hoan toan.
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