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Phan lap, tuyen chon va danh gia dac tinh cac chung Bacillus
tiém nang ung dung cho ché pham probiotic
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Tom tit:

Trong Ong tiéu héa ciia ngudi cé thwong tri mot hé vi sinh vt véi sé lwong rit 16m, trong do cé6 hon 400 loai vi
khuin khic nhau. Probiotic dwoc dinh nghia 13 cic vi khuéin sdng khi dwa vao co thé véi s6 lwgng dii sé sinh ra cac
hi¢u qua cé lgi cho strc khée; cac ché pham probiotic (thwong dwoc goi 1a men tiéu héa) khong phai la thude, ma
dwgc xép vao nhém chit bo sung dinh dwong. Nghién ciru nay dwge thue hién nhim khao sat cic dic tinh probiotic
ciia 2 chiing vi khuén Bacillus phan 1ip tir mAu phin ciia ngudi khée manh, khong sir dung khang sinh hay céc ché
phﬁm problotlc trong vong it nhit 1 thang Céc dic tinh co ban dugce khao sat bao gf)m kha ning gay tan mau clia
vi khuin, kha nang chiu axit da day va mudi mit, mic d) nhay cam véi khang sinh. Két qua, trong tong so 72 chiing
phén lap dwgc, chon ra dugc 2 chung Bacillus tiém ning khong gy tan miu, cé6 kha ning song s6t va ton tai trong
mai truong khic nghiét ciia hé tiéu héa, nhay cam véi cac loai khang sinh dwgre sir dung phé bién cho nguoi. Tir d6,
buéc dau danh gia dwoe dd an toan va tiém ning wng dung ciia 2 chiing Bacillus nay vao cac ché phidm probiotic.

Tir khoa: Bacillus clausii, Bacillus subtilis, khang sinh, mudi mat, pH, probiotic.

Chi s6 phdn loai: 3.5
1. Dat van dé

Cac loai Bacillus dwgc tim thdy ¢ khip moi noi, ching ¢6
hinh que (tryc khuan), bat mau gram duong, thuoc dang hiéu
khi, sinh catalase, c6 kha nang di dong va tao bao tu g?m nhu
hinh cau dé ton tai trong trang thai “ngi dong” gitp ching séng
trong dicu kién moi truong khong thuén loi. Ching dugc tim
théy O trong dat, cac nguyén li¢u thyc vat nhu cd, rom, cac san
pham 1én men va dic biét 1a trong duong rudt cua cac loai dong
vat va con ngudi. Cac nghién ctru cho thy, vi khuan Bacillus
1a mot trong nhiing lgi khudn ¢ kha ning tong hop nhiéu loai
enzyme tiéu hoa hd trg hiéu qua trong viéc hap thu thirc an &
ngudi. Loi khuan Bacillus con tiét ra cac enzyme giup tiéu hoa
nhitng phan thirc dn khé tiéu hda, nham khai thac triét dé ngudn
dinh dudng c6 trong thire an. Khong nhing thé, trién vong tir
cac ché phim probiotic con giup phong va diéu tri bénh nham
thay thé cho mot s6 loai thudc khang sinh, giai quyét cac van dé
ma khang sinh khong thé khic phuc dugc. Chinh vi vay, viéc st
dung cac loai Bacillus 1am ché pham sinh hoc probiotic dang
dugc quan tim dang ké nho tiém ning cai thién stc khoe, can
bang hé vi sinh vat duong rudt, ting cudng mién dich, ning cao
hiéu qua sir dung thirc an, hd trg didu tri cac bénh ly lién quan
dén hé tiéu hoa.

2. Doi tuong va phuong phap nghién ciiu
2.1. Déi twong nghién ciru

Mau phan duoc thu thap tir ngudi khde manh, khong sir
dung khang sinh va cac ché pham probiotic trong vong it
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nhét 1 thang. Mau phan duoc giri vé phong thi nghiém ngay
trong ngay.

2.2. Phwong phdp nghién ciru
2.2.1. Tiéu chudn lya chon

Nguoi cho miu 14 nguoi khoe manh, khong mic cac
bénh dudng tiéu hoa, khong sir dung bat ky loai khang sinh
hay cac ché pham probiotic trong vong tbi thiéu 1 thang.
Mau phén sau khi dugc 1ay s& chuyén vé phong thi nghiém
trong vong 2 gio & diéu kién nhiét do thuong hoac phai
duogc bao quan ¢ 4-8°C trong vong 12 gio.

2.2.2. Nuéi cdy, phén ldp vi khudn

Chuén bi: Chuan bi diy 3 dng Eppendorf ¢6 chira 900 pl
dém PBS 1x vo trung dugc danh dau thu ty 1, 2 va 3. Moi
truong LB: Peptone 10 g/I, pH 7,5.

Quy trinh phan lap: Liy mot luorng phan khoang bang
hat d4 cho vao éng 1, vortex déu mau. U 6 ong 1 trong bé 6n
nhiét ¢ 80°C trong 30 _phut. Hat 100 pl mau tir ong 1 sang
ong 2, vortex déu. Tiép tyc hat 100 ul mau tur ong 2 sang
6ng 3, vortex déu. Hut 100 pl mau trong éng 3 trai lén dia
moi truong LB, day kin va u & 37°C trong 24-48 giod. Sau
24-48 gio, quan sat va chon cac khudn lac ¢ hinh thai dién
hinh cta vi khuan Bacillus clausii va Bacillus subtilis dé
tién hanh cdy chuyén sang dia moi truong LB khac. Qué
trinh cdy chuyén duoc lap lai cho dén khi trén dia thach chi
xuat hi¢n mot loai vi khuan thun nhat.
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Abstract:

In the human digestive tract, there resides a very large
number of microorganisms, including more than 400
different species of bacteria. Probiotics are defined
as live bacteria that when introduced into the body in
sufficient quantities will produce beneficial health effects.
Probiotics (commonly known as digestive enzymes) are
not drugs but are classified as nutritional supplements. In
this study, we aim to investigate the probiotic properties
of 2 strains of Bacillus bacteria isolated from fecal
samples of healthy people, without the use of antibiotics
or probiotic products for at least 1 month. The basic
properties investigated include the hemolytic ability of
bacteria, tolerance to artificial gastric acid and bile salt,
and sensitivity to antibiotics. Out of a total of 72 isolates,
2 potential Bacillus strains were selected that did not
cause hemolysis, were able to survive and survive in the
harsh environment of the digestive system, and were
sensitive to antibiotics commonly used for humans. On
that basis, we initially evaluated the safety and potential
application of these 2 strains to probiotic products.

Keywords: antibiotic, Bacillus clausii, Bacillus subtilis,
bile salt, pH, probiotic.

Classification number: 3.5

Luu gitt ching vi khuan vira phan lap dugc trong 6ng
Eppendorf c6 chua 1 ml glycerol 20%, bao quan trong tu
-30°C.

2.2.3. Pinh danh vi khudn: Quan sat, nhan dinh hinh thai
khuén lac dién hinh. Nhuém gram. Thir nghiém catalase
va oxidase. Dinh danh trén hé théng dinh danh vi sinh vat
MALDI-TOF.

2.2.4. Panh gia kha nang tan mdu: Thi nghiém tan
mau cua cac chung Bacillus dwoc xac dinh bang cach st
dung moi truong thach Columbia chtra 5-7% mau ctru. Sau
24 gio, u ¢ 37°C, hoat tinh tan mau cua cac ching dugc
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danh gia va phan loai dua trén sy ly giai hong cau trong
moi truong xung quanh khuan lac. Tan mau alpha (a), beta
(B) va gamma (y) xuét hién dudi dang mau xanh luc, trong
va khong c6 vung rd rang xung quanh céc khuén lac twong
ung. Chuang Staphylococcus aureus ATCC 25922 dugc su
dung dé 1am ddi chimg duong [1]. Cac ching tan mau y
duoc coi 1a an toan.

2.2.5. Danh gia kha nang chiu axit da day va mudi mat:
Kha nang chiu axit da day va mudi mat dugc tién hanh theo
GRAS Notice [2]. Theo d6, s& tién hanh tao ra huyén phu vi
khuén bang cach hoa mot khuan lac tuoi (dudi 24 gid nudi
cdy) tir dia thach DSM vao 2 ml canh thang LB v tring
trong 6ng nghiém va 1 37°C trong 6 gio. Sau d6, chuyén 200
ul huyén phut d6 vao 6ng nghiém méi chira 2 ml nuée ding
DSM (dé tao bao tir), u qua dém & 37°C trong may lic. Ngay
hoém sau, mau cdy duoc kiém tra dudi kinh hién vi quang
hoc dé tim sy hién dién cua bao tir. Sau d6, moi truong nuoi
cdy dugc 1am noéng trude & 65°C trong 45 phut dé tiéu diét
tat ca cac té bao sinh dudng. Mbi truong nudi cdy duoc
1am néng trudc rdi pha lodng theo thir ty va dit 1én cac dia
thach DSM thanh 2 ban sao dé tiép can dugc gan nhét voi sd
lwong bao tir ban dau. Sau dé, cho ching vao trong cac dung
dich thir nghiém trong 3 gio: Nude mudi 0,2% (2 mg NaCl/
ml d H,0); nuéc mubi 0,3% (3 mg NaCl/ml d H,0); mudi
mat 0,2% (’1 mg NaClO, + 1 mg C,, H, NaO, /ml nuéc muoi
0,2%); mudi mat 0,3% (1 mg NaClO, + 1 mg C,,H,/NaO,/ml
nude muoi 0,3%); dich rudét moé phong (1 mg pancreatin/ml
nude mudi 0,2%); dich da day mé phong (3,5 mg pepsin/ml
nude mudi 0,2%); pH duoc diéu chinh v& 2, 3 va 4 str dung
HCI1 dam dac.

Chi tiéu theo ddi 1a ty 1¢ sdng twong ddi dugc tinh toan 1a
ty 1€ phan tram cua bao tir sau khi phat trién so véi ban dau
theo cong thirc sau:

Ty 1é sbéng (%) =

s8 lwgng bao tir sau khi phét trién

x 100%

s8 lwgng bao tir ban dau

2.2.6. Danh gia mirc do nhay cam voi khdang sinh: Do
nhay cam cua cic chung Bacillus dugc danh gia biang
phuong phap khuéch tan dia Kirby Bauer theo hudng dan
cia GRAS Notice ddi chiéu dua trén tiéu chuan CLSI
2021 (Clinical Laboratory Standards Institute) [3]. 11 loai
khéang sinh dugc thu nghiém la Ampicilin sulbactam 20 pg,
Gentamycine 10 ug, Clindamycine 2 pg, Chloramphenicol
30 pg, Erythomycine 15 pg, Rifampicine 5 pg, Vancomicin
30 pg, Tetracycline 30 pg, Linezolid 30 png, Trimethoprin
25 g, Xiprofloxacine. Két qua duoc doc bang thudc ké co
chia vach dén milimet hodc thudc kep do duong kinh ving
{rc ché hoan toan (bao gdm ca duong kinh khoanh gidy) tinh
theo milimet. Pudng kinh ving trc ché ty 1& thuén véi muc
dd nhay cam cua vi khuén.



3. Két qua va ban luan
3.1. Nuéi cdy va phén Igp cdc chiing vi khudn

Trén moi trudng LB, tir 50 mau phan cua nguoi khoé
manh da phan lap dugc 72 chung vi khuan c6 dic diém
hinh thai khuén lac giéng véi vi khuan Bacillus nhu: khuan
lac mau tr'fmg duc, dang hinh tron, ria rang cua khong déu
(hinh 1).

Hinh 1. Céc dang khuén lac dic trwng trén méi trwong LB.

Tir 72 ching c6 dang didc trung cua vi khudn Bacillus,
tién hanh mot sb thir nghiém dé sang loc thong qua cac dic
diém ctia Bacillus nhu t& bao hinh que, sinh bao tir, gram
duong, catalase duong tinh, oxidase duong tinh va c6 kha
nang di dong, dd chon dugc 59 chung. Tiép tuc tién hanh
dinh danh trén hé théng MALDI-TOF, két qua thu dugc co
7 chung Bacillus subtilis, 1 ching Bacillus clausii va con lai
1a cac chung Bacillus khac trong 59 chung (bang 1).

Bang 1. Két qua dinh danh MALDI-TOF.

Loai S6 lwgng
Bacillus subtilis 7
Bacillus clausii 1
Bacillus flexus 5
Bacillus lichenifomis 11
Bacillus amyloliquefaciens 6
Bacillus megaterium 2
Bacillus pumilus 3
Bacillus siralis 1
Bacillus cereus 23
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3.2. Kha nang tan madu

Biéu hién cua hoat dong tan mau dugc coi la yéu to
doc luc va dugce bao g@)m mot trong cac thur nghiém danh
gia mirc d¢ an toan co ban dé sang loc mot chung trude
khi tién hanh khao sat cac dic tinh probiotic khac. Dya
theo EFSA (European Food Safety Authority) [4, 5], thu
nghiém tan mau dugc khuyén cao bat budc dé dam bao
rang ching vi khudn khong c6 kha ning gay doc ngay ca
khi chung duogc cong nhan GRAS (Generally Recognized
as Safe) hay QPS (Qualified Presumption of Safety) [6].
Céc chung cho thiy hoat dong gy tan mau c6 thé dugc
coi 1a khong an toan cho cac tng dung vé chiam soc sirc
khoe con ngudi hodc dong vat cho dén khi tac dung cta
yéu td doc luc nay bi loai bo, chinh sira hodc dugc xac
nhan khong gy hai cho vat chu 1a cac sinh vat nhan thuc.
Trong nghién ctru nay, két qua hinh 2 cho thiy céc chung
thir nghiém khong c6 ving trong sudt hodc xanh luc xung
quanh khuan lac cta ching trén dia thach mau. Vi vay,
chung dugc danh gia khong gay tan mau, dam bao an toan.
Nhom nghién ctru dét tén cho 2 chung Bacillus clausii va
Bacillus subtilis nay lan luot 1a Eramic 24 va Eramic 25 dé
tiép tuc tién hanh cac thir nghiém tiép theo.

Hinh 2. Khuan lac Bacillus trén thach mau.

3.3. Khd nang chiu axit da day va mudi mét

Nhiing dic tinh quan trong va can thiét trong viéc lya
chon cac chiing vi khuén san xuat ché pham probiotic 1a kha
nang séng sot ciia vi khuan dudi tac dung cua pH thép o hé¢
tiéu hoa. Tai ddy, & nguoi, sau bita dn da day c6 thé giam pH
xudng mirc 1 hodc 2. Tuy nhién, bd dém nhanh chéng ting
d6 pH 1én murc 3 hodc 4 va sau bita an pH da day tré vé muc
nghi ngoi khoang 4 hodc 5. Theo mét s6 nghién ctru trude,
céc chung co tiém ning probiotic phai c6 kha nang chiu pH
thdp gitp ching vuot qua hang rao pH trong da day, gidi
han pH 2 va pH 3 va trong thoi gian 3 gio 1a giéi han quyét
dinh sang loc cta cac chung [7]. Chinh vi vy ma chung vi
khuan dugc Iwa chon 1am vi sinh vat tiém nang probiotic
duogc khao sat kha nang chiu pH thap v6i mic pH 12 2, 3 va
4. Két qua thi nghiém d4nh gia kha nang chiu pH thip cua
chung vi khuan dugc trinh bay & bang 2. Két qua cac ching
dugc thir nghiém déu cho thdy kha nang khang dich da day,
chiu duoc pH thap. O didu kién pH 2, cac ching déu ¢ kha
ning sdng sot da phan anh duoc do bén cia bao tr vi da
day hiém khi c6 pH & mirc 2 va thudng phd bién ¢ muc pH
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3 va 4. O diéu kién pH 3 va 4, cac chung déu cho thiy do
bén va kha nang thich nghi cao dé ton tai trong méi truong
axit cia da day va diéu kién pH 3 ciing la mirc c6 ty 1¢ séng
sot cao nhat ctia cac chung. So sanh két qua giita 2 chung
thtr nghiém cho thay chung Eramic 25 ¢6 kha nang song sot
cao hon va c6 d¢ bén tét hon so v6i ching Eramic 24. Két
qua trén ciing twong ty voi nghién ciru cua N.T. Huyen va
cs (2014) [8], nhom tac gia da chira réng 54 dong vi khuin
probiotic déu thé hién su chéng chiu cao khi dugc U trong
dich mé phdng axit da day. Ngoai ra, nghién cuu cua N.P.
Hien va cs (2014) [9] dd chimg minh hau hét cac dong vi
khuan probiotic phén Iap tir sita dé va ché phdm men tiéu
hoa déu co kha nang chiu dung duoc pH 3.

Bang 2. Kha ning séng sét trong cac dich mé phéng.

Thir nghiém Eramic 24 (%) Eramic 25 (%)
Mo phong dich rugt 65 70
MO0 phong dich da day pH 2 47 67
MO0 phong dich da day pH 3 76 90
Mo phong dich da day pH 4 68 78

Céc chung vi khuan Bacillus ¢6 kha ning chiu pH thap
la két qua cua thi nghiém trudc da dugc lya chon va tiép tuc
kiém tra kha nang chiu mudi mat. Thu nghiém dugc tién
hanh trén méi truong mubi mat u 37°C trong 3 gid tuong
ung vai thoi gian luu thire an trong rudt non [10]. X.X. Zhou
va cs (2007) [11] cling da chi ra rang, vi sinh vat probiotic
chi phat huy tac dung c6 lgi 1én vat chu khi chung dinh cu
va ton tai trong rudt non, day 1a moi truong chira thanh phan
mubi mat 1 cac yéu td (rc ché sinh trudng ctia vi sinh vat.
Két qua bang 3 cho thdy, cac ching Baczllus deu c6 thé ton
tai va phat trién dudi tac dong ctia ndng dd mudi mat. Thuc
té khi quan sat, trong nhiing gio dau, mat do vi sinh vat tang
1én rat cham. Tuy nhién, sau dé6 mat d vi sinh vat tdng lén
mot cach nhanh chong. Két qua nay tuong ti va dugc giai
thich boi Q.D. Tinh va cs (2013) [12] khi nghién ctru vé vi
khuén probiotic. Theo do, trong 2 gio dau, mat do vi sinh
vat tang 1én cham vi day la giai doan h¢ vi sinh vat thich
nghi véi méi truong c6 mudi mat, mu01 mat tac dong dén té
bao vi sinh vat lam han che su phat trién cta ching. Nhung
bat du tir gid tlep theo, toc d6 phat trién cua vi sinh vat
tang lén dang ké do mot s protein va enzyme trén mang té
bao vi khuan c6 kha nang trung hoa tac dong cua muoi mat
bang cach cat dut lién két N-actyl gitra gdc steroid va chudi
amino axit bén cuia axit mat. Ngoai ra, két qua bang 3 ciing
chi ra réng, & néng d6 mudi mat 0,3%, ty 1€ séng sot cua
cac ching vi khuén cao hon so véi néng d6 mubi mat 0,2%.
Theo S.E. Gilliland va cs (1984) [13], 0,3% duoc xem Ia
nong d6 quyét dinh dé sang loc cac chung vi sinh vét c6 kha
nang chong chiu mubi mat. Két qua nay gidng voi nghién
ctru cua T.Q. Viet va cs (2009) [14], cac chung vi sinh vat
thir nghiém déu c6 kha ning ton tai trong moi trudng mudi
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mét 0,3%. Két qua nay cao hon so voi nghién ctru cua D.N.
Linh va ¢cs (2011) [15] & ndng d6 mudi mat 0,3% sau 3 gio
hau hét cac chung co ty 18 sdng 90-116%. Didu nay rat quan
trong ddi voi cac vi sinh vat probiotic vi mudn phat huy tac
dung c6 lgi 1én vat chu khi ching dinh cu va ton tai trong
rudt non [16].

Bang 3. Kha ning song sét trong méi trwong mudi mat.

Nong do mudi mat Eramic 24 Eramic 25
Mubi mat 0,2% 91% 102%
Mubi mat 0,3% 94% 118%

3.4. Dy nhay cam voi khdang sinh

Miic d nhay cam vdi khang sinh cta 2 chung Bacillus
dugc thu nghiém béng phuong phép khuéch tan dia Kirby
Bauer theo huéng din cia GRAS Notice dya trén tiéu
chuin CLSI 2021 st dung 11 loai khang sinh. Két qua bang
4 chi ra rang, chung Eramic 24 khang lai 3 loai khang sinh,
nhay cam véi 7 loai va c6 1 loai khong tim th?iy tham chiéu.
Trong khi do, ching Eramic 25 khang lai 1 loai khang sinh,
nhay cam véi 8 loai, 1 loai trung gian va c6 1 loai khong
tim thay tham chiéu. C6 thé thdy, chung Eramic 25 cho két
qud véi mirc d§ an toan cao hon so v6i chung Eramic 24.
Tuy nhién, chung Eramic 24 cling duoc danh gia 1a an toan
vi céc loai khang sinh ma chung nay nhay cam déu la cac
loai khang sinh phd bién sir dung rong rii cho con ngudi.
Miic d§ nhay cam véi khang sinh ctua ching phai dugc thu
nghiém vi myc dich an toan. Truyén gen khang khang sinh
¢6 thé xay ra do céc transposon, plasmid va vi khuan dot
bién gen dan dén cac ching khang khang sinh méi [17].
Tuy nhién, van dé nay van dang gy tranh cdi va dugc
nghién ctru thém. Hon nita, kha niang dé khang véi mot loai
khang sinh nhét dinh c6 thé 1a vén c¢6 cua mot loai hodc chi
vi khuan. Vi dy, mot nghién ctu dugc thuc hién boi D.B.

Bang 4. Danh gia d6 nhay cam véi khang sinh.

Puwong kinh viing e ché (mm)

Tén khang sinh

Eramic 24 Eramic 25
Ampicilin sulbactam 20 pg 32 (%] 44 4}
Gentamycine 10 pg 36 S 20 S
Clindamycine 2 pg 0 R 26 S
Chloramphenicol 30 pg 0 R 24 S
Erythromycine 15 pg 0 R 22 I
Rifampicine 5 pg 44 S 28 S
Vancomicin 30 pg 22 S 12 R
Tetracycline 30 pg 28 S 16 S
Linezolid 30 pg 44 S 32 S
Trimethoprin 25 pg 40 S 32 S
Xiprofloxacine 32 S 30 S

S: nhay cam; I: trung gian; R: khang; @: khéng c6 tham chiéu.

32



Adimpong va cs (2012) [18] d4 cho thiy trong s6 85 loai
Bacillus dugc nguoi dan Sudan st dung lam banh mi B.
subtilis subsp. subtilis (n=29), B. licheniformis (n=38) va B.
sonorensis (n=18) tat ca déu khang streptomycin. Tinh trang
khang khang sinh ¢ mirc vira phai c6 thé dugc coi la mot
ddc diém tich cuc cu thé nhitng truong hop nhu khi diéu tri
sir dung két hop probiotic - khang sinh. Hon nita, theo G.H.
Choi va cs (2021) [19], néu ché pham sinh hoc duoc danh
gid nhay cam véi tat ca khang sinh, kha nang song sot va ton
tai cua chung s€ bi can thi€p va mét hiéu luc.

4. Két luan

Tr 50 mau phan ban déu chung toi phﬁn 1ap dugc 72
chung c6 cac dac diém gidng v6i vi khuan Bacillus. Qua
qua trinh nudi cdy, phan lap, tuyén chon va dinh danh vi
sinh vat thu dugc 2 ching 1a Bacillus clausii va Bacillus
subtilis. Sau d6 chung t6i tién hanh thir nghiém céac dic tinh
co ban probiotic ciia 2 chiing nay. Két qua ca 2 chung duoc
danh g1a an toan, khong gy tan mau, c6 kha ning séng
sOt, ton tai trong moi truong khic nghlet cua h¢ tiéu hoa va
nhay cam véi cac loai khang sinh phd bién dugc st dung
cho con ngudi. Cac chung nay dang duogc tiép tuc tién hanh
thir nghiém dé danh gia do an toan va cac dic tinh probiotic
khac, tir d6 ing dung va phat trién cac ché pham probiotic.

LGOI CAM ON

Nghién ctru dugc tai tro bai Cong ty Cd phan Ky nguyén
Cong nghé Eramic. C4c tdc gid xin tran trong cam on.
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