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PHAN LAP VA DANH GIA TIEM NANG PROBIOTIC
CAC CHUNG Bacillus subtilis

Ly Thi Thu Lan', Nguyén Thi Anh Thu?*, Nguyén Thi My Hing?, V6 Nguyén Nghia*

ISOLATION AND EVALUATION OF POTENTIAL PROBIOTIC OF Bacillus subtilis

Ly Thi Thu Lan', Nguyen Thi Anh Thu?*, Nguyen Thi My Hang?, Vo Nguyen Nghia*

Tém tat — Thu thdp 60 mdu rudt ga tir cdc trai
ga d thanh phd Can Tho, Tra Vinh, va An Giang,
nghién citu ghi nhdn duoc 22 ching cé khd ndng
la vi khudn Bacillus spp. vdi cdc ddc diém nhuw
vi khudn hinh que, khudn lac trcfng duc, tron 16i,
va la vi khudn gram duong. Cdc chiing vi khudn
duogc tim thdy (22 chiing) tiép tuc duoc khdo sdt
vé khd ndng di dong va xin bao tit. Két qud lua
chon dwoc 5/22 chiing dé'tién hanh chay PCR va
gidi trinh tw gen. Cdc vi khudn nghi ngo duoc
xdc dinh bdng ki thudt gidi md trinh tw gen 16S
rRNA. Hai khudn tim dwoc la Bacillus subtilis,
ddc tinh probiotic cua hai ching TVI2 va AG10
duwoc khdo sdt cdc ddc diém bao gom: khd ndng
bdm dinh, svic chiu dung dugc trong moi truong
pH va mudi mdt ciia hé tiéu hod, mitc dé tw bdm
dinh. Tai pH 2 va 3, hai vi khudn co ti 1é song
khd cao la 56,07% (TVI2), 55,06% (AG10) va
duy tri ti 1é séng trong suét 180 phiit khdo sdt
J nong dé mudi madt 0,3%. Vé mitc do tw bdam
dinh, khd ndng lién két ciia hai ching ting gdp
doi sau 5 gio thit thdach & nhiét dé tiéu chudn.

Tir khoa: Bacillus subtilis, phdn ldp,
probiotic, ruét ga.

Abstract — The study was conducted on 60
chicken intestine samples collected from chicken
farms in Can Tho City, Tra Vinh Province, and
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An Giang Province. The results obtained a to-
tal of 22 potential Bacillus spp. with cultural
characteristics such as circular colonies, fuzzy
white, round, rod-shaped bacteria, and gram-
positive. These bacterial strains (22 strains) were
further examined for motility and spore formation
capabilities. Five out of the 22 strains were
selected for PCR and gene sequencing. Suspected
bacteria were identified using 16S rRNA gene
sequencing. After collecting the Bacillus subtilis,
the probiotic properties of the two strains TVI2
and AG10 were evaluated with criteria including
the tolerance of acid bile salts (pH and bile salts),
and aggregation ability. The study recorded that
the two bacterial strains had quite high survival
rates of 56.07% (TVI12) and 55.06% (AGI0),
respectively at pH 2 and 3, and maintained
survival rates during 180 minutes at 0.3% bile
salt concentration. Regarding aggregation ability
and high temperature doubled after 5 hours of
incubation at standard temperature.

Keywords: Bacillus subtilis, intestine sample,
isolation, probiotics.

I. DAT VAN BE

Hién nay, dich bénh trén dong vat dang ngay
cang c6 chiéu hudng ting cao va kho kiém soat.
Vi vy, khang sinh dudc dung trong viéc ngan
nglia bénh ngay cang rong rai. Truong Huynh
Anh Vi va cong su [1] cho biét khidng sinh dudc
stt dung chua dudc ki€ém soat da dan dén thit tuoi
séng ciing c¢6 thé vdy ban cic dang vi trung, vi
khuin c6 kha ning khang khing sinh. Do do,
mot s6 bién phdp thay thé dang dugc nghién
clfu, trong d6 c6 vin dé sit dung cic ché phim
probiotic. Pic biét, cic hd chin nudi gia cam,
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probiotic dua trén viéc sit dung vi khuan Bacillus
spp. dang tré nén phu hgp nhu la lga chon thay
thé cho viéc dung khang sinh [2]. Theo Kabir
[3], viéc st dung probiotic ¢ rat nhiéu vu diém
nhu gitip kha ning tiéu hod va hép thu thiic in
tot hon, han ché su phat trién vi khuin c6 hai,
tlr d6 gitip vat nudi ting stic dé khang chbng lai
bénh va ting ning suit vat nudi [4]. Trong dé, vi
khuin Baccillus dugc st dung rong rai vi chua
¢6 nghién cdu ghi nhan ching nay c6 kha ning
gdy hai trong qua trinh st dung [5]. Tuy nhién,
viéc tim dugc vi khudn chuyén biét trén gia cim
van con han ché [6] va chi c6 mot vai chiing nhat
dinh c6 dic tinh sinh hoc thich hgp dé€ st dung
lam probotic. Vi vay, nghién ctiu nay c6 muc ti€u
tim ra ching vi khuén c6 thé dung lam probiotic
ting dung trong thuc té.

II. TONG QUAN NGHIEN CUU

Tur lau, vi khuan Bacillus spp. ¢6 uu di€ém la
an toan va c6 kha ning thich nghi cao dbi voi
tdc dong 1i hoa. Do vy, vi khuidn nay dugc uu
tién dé ché tao probiotic cho vit nudi & quy mo
cong nghiép. Ngoai ra, hai dic diém quan trong
quyét dinh d€ trd thanh vi khuin probiotic 1a kha
ning phat trién va kha ning bam dinh [7, 8] trong
hé tiéu hod. Chaiyawan et al. [9] thuc hién chon
loc vi khu4n hinh thanh bao ti tai dia phuong
c6 dic tinh sinh hoc, 164 chiing vi khuin hinh
thanh bao ti da dudc phan 1ap tir 152 mau rudt
dugc thu thap tu 38 con ga tha vuon & dia phuong
dugc nudi & phia bac Thdi Lan. P xdc dinh céc
chiing vi khuan, phuong phdp xic dinh dua vao
hinh thdi va sinh héa, sau d6 la phan tich trinh
tu 16S rDNA. Dua vao trinh tu 16S rDNA, T3-1
dugc xac dinh 1a Bacillus spp. Bao ti clia ching
nay c¢6 kha niang khang dich da day va dich rudt
non md phdng, nhiét do cao 1én téi 100°C va
c6 thé ton tai trong nuéc c6 chia du lugng clo
5 ppm trong 120 phit. Razdan et al. [10] khao
sat cac vi khuan dugc phan 1ap trong diéu kién
pH thip 2.0, mudi mat (0,02 — 0,25%) va NaCl
(2-14%). Két qua cho thdy cac ching déu ton
tai dugc 6 moi trudng dudng ti€u hod. Ngoai ra,
cdc chiing CM-4 va KD-7 dang chi y nhit vi c6
thé chbng lai mot s6 chiing gy hai nhu S.ureus
va Streptococcus spp. Tuong tu, khao sat cua Lé
Thi Hai Yén va cong su [6] tim dudc 42 ching
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tit phan vd mau dat tai trai ga & Can tho. Céc
ching nay dugc sang loc qua cac xét nghiém nhu
xét nghi€m lecithinase va catalase, xét nghiém
Voges-Proskaeur (test VP), xét nghiém amylase,
kha ning ton tai & 50°C va xét nghiém cellulose.
DéE dinh danh vi khuédn, nhém tic gia st dung
bo kit API CH50B va giai ma trinh tu gen 16S
rRNA d€ khang dinh lai két qua nghién ctiu cia
kit API, két qua chiing vi khudn CT11 da dugc
xac dinh la Bacillus subtilis. Ramlucken et al.
[2] ciing tién hanh d4nh gi4 bang viéc danh gid
kha ning séng sét va ting sinh ctia chiing khuin
phén 14p trong diéu kién dich tiéu héa va do bam
dinh trén t& bao bi€u mo, san xuét cic enzym
ngoai bao va thé hién hoat tinh dbi khang chéng
lai cdc mam bénh. Két qua thu dugc siu ching
phan 1ap da dudc chon do kha ndng sinh hoc
toan dién ctia mdt probiotic. Cac ching dugc xac
dinh bang trinh ty RNA 16S va tim ra céc chiing
phén 14p nay la B. subtilis va B. velezensis. Khao
sat cia Nguyén Thi Hanh Chi va cong su [11],
Nguyén Thi Phuong Thado va cdng su [12] ciing
da nghién ciu dudc vi khudn Bacillus spp. c6
thé sinh enzyme va c6 thé sdng sét va phat trién
dugc & 50°C, khéang céc vi khuin c6 hai duong
tiéu hda Staphylococcus aureus, Escherichia coli,
Salmonella v6i dudng kinh ving tc ché 12-22
mm; c6 thé chbéng chiu trong moi trudng c6 do
pH 2,0 va mudi mat 2%. Cac nghién ciu trudc
day da cho thiy van dé probiotic dang rat dugc
quan tim va sé 12 mot xu thé tit yéu dé€ dng dung
trong tuong lai, do vy viéc tim ra chiing vi khuin
probiotic ¢ dic tinh probiotic va ngudn gbc tit
Viét Nam 12 that su can thiét.

III. PHUONG PHAP NGHIEN CUU

A. Dia diém nghién ciiu

Thi nghiém dudc thuc hién tai Phong Thi
nghiém Cong nghé Sinh hoc Ddng vit, Khoa
Chiin nu6i, Truong Pai hoc Can Tho va Phong
Thi nghiém Truong Pai Hoc Tra Vinh.

Mau dugc gidi trinh tu gen 16S rRNA Bacillus
spp. tai Cong ty TNHH T&N Biosolution (Viét
Nam).

B. Vit liéu nghién cuu
Tong cong 60 mau rudt (20 mau/tinh) dudc thu
lay tai cé4c trai g & tinh An Giang, tinh Tra Vinh
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va thanh phé Can Tho. Miu dudc ki hiéu gom
hai chit cai dau tién la tén cla tinh tuong dng
nhu Tra Vinh: TV, Can Tho: CT, An Giang: AG;
va sb thi tu tr 1 dén 20 dai dién cho sb thi tu
ctia mau thu dudc.

C. Phuong phdp xdc dinh cdc ching Bacillus
Spp.

- Phan 1ap vi khuan

Mau ru6t (rudt non va rudt gia) sé duge nghién
va pha loang theo phudng phap Aslim et al. [13].
MaAu sau khi dugc pha lodng, U trong 2 gi¢ &
nhiét do 37°C d€ ting sinh. Sau d6, lay 1 ml
dung dich mAu da ting sinh chuyén vao 6ng tube
dé xt 1i nhiét & nhiét do 80°C trong 30 phiit. St
dung que céy, ciy miu 1én moi trudng LB (Lauryl
Tryptose Broth-Himedia) va 0 & nhiét d6 37°C
trong 24 gid. Céac khudn lac Bacillus spp. dugc
nhan dang dua trén mo ta cta David et al. [14]
véi dic diém nhu c6 mau trang duc, hinh dang
tron, bia nguyén. Vi khuén sé dugc Iuu trii trong
dng Eppendorf chia moi trudng NB véi glycerol
20% theo tiéu chudn TCVN 8736 - 2011. Sau khi
dugc nudi cly, phan lap, thuc hién nhuém Gram
dé chon loc ra cic ching cé dic diém cla vi
khuin Bacillus spp. nhu hinh que, Gram duong,
sinh bao tit va di dong.

- Kiém tra kha ning di dong

St dung que ciy chidm khuin lac Bacillus spp.
tt dia TSA cho vao cdc dng nghiém chita moi
trudng thach chuyén biét LB dit theo phudng
thang ding, nudi thich hgp & 37°C/24 gid. Dua
vao dic diém moc theo dudng ciy d€ xac dinh
su di dong cta vi khuan: di dong (moc lan ra),
khong di dong (moc thing ding).

- Pinh danh vi khuin

Quy trinh trich xuit DNA dudc md ta
theo Breugelmans et al. [15], sau khi li
trich DNA, st dung cip moi dudc thiét
ké theo Lane et al. (1985) [16] dé thuc
hién PCR véi trinh tu gdm: 27F: (5'-
AGAGTTTGATCMTGGCTCAG-3’) 1492R: (5’-
TACGGYTACCTTGTTACGACTT-3’27F), hén
hop dugc cho vao 6ng tube chuyén ding trong
PCR véi chu ki gia nhiét nhu Hinh 1. Trién khai
dién di cic san phdm PCR trén gel agarose 2%,
110 V, 400 mA trong 15 phit. Cdc mau dién di
PCR sé dudc quan sat thdng qua hinh anh hién
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trén gel biang hé thdng chup hinh Logic 1500
Imaging System ctia Kodak. Tién hanh gidi ma
trinh tu gene d€ xdc dinh tén loai [5] dbi véi cac
mau c6 vach DNA dam va ro trén gel agarose.

940 | 940

720

540

[®)
~

40C

35 chuki

Hinh 1: Chu ki gia nhiét
cua phan ung PCR [16]

D. Phuong phdp kiém tra didc diém Probiotic

- Anh hudng ctia pH 1én kha ning ton tai ciia
vi khuén

B6 tri dugc thuc hién & mic pH khac nhau: 2
va 3. Nghién cifu dugc lip lai ba 1an theo mo ta
ctia Erkkili et al. [17]. Huyén phu vi khuan (dugc
nuoi trong moéi trudng NB & 37°C trong 24 gio)
trong dich dém PBS (pH = 7.,2). Tiép tuc pha
loang d€ c¢6 dudc mat do vi khuan 1a 108 cfu/ml.
Sau d6, cho 1 ml dich huyén phit vao 9 ml dung
dich (NaCl, Na2HPO4, H20 va KH2PO4) dugc
chuin do vé ciac pH = 2 va 3 biang HCL 1 M.
Cho dung dich di dudc tron déu G trong mdy lac
90 phit & 37°C. Céc sinh vt sdng s6t dudc dém
trén mdi truong thach NB (37°C trong 24 gio).
Pém s6 luong khuan lac & cac dia c6 tir 30 dén
300 khuan lac, dua vao s6 luong khuin lac dé
tim ra mat do vi khuan ban dau theo cong thiic
sau: Stho/ml = Ax100 x B

Trong dé:

S6 khuén lac trung binh dém dudc ctia ba giot
1a A (s6 khudn lac/10 ul).

Hé s6 pha loang 1a B (vi du 10%; 103; 10%;...)

Hé s6 chuyén ddi tr 10 ul dén 1 ml 1a 100

- T4c dong ctia ndng do mudi mat 1én kha niing
chbng chiu cta vi khuin

Nghién cttu dya trén mo ta bdi Gilliland et
al. (1984) [18] , sau ting sinh clia vi khuidn &
moi truong NB trong 24 gid, do chi s6 quang
hoc (OD) tai budc séng 600 nm nham dua ndng
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do vi khuidn & muc 108 cfu/ml, véi OD tir 0,3
dén 0,5. LAy 1,5 ml dung dich nuoi cdy chiia
vi khudn v6i mat s6 108 cfu/ml va chuyén vao
4 6ng Eppendorf (2 ml), li tAm véi tbe do 2.000
vong/phiit trong 15 phiit d€ thu té bao. Tiép theo,
rdt 1,5 ml nuSc cat vo trung dé ria té bao va thu
can. Can thu dugc tu 04 6ng Eppendorf (1 ml)
dugc chuyén vao 04 6ng nghiém chifa 9 ml moi
truong NB ¢6 bS sung 0,3% mudi mat va dugdc ki
hiéu lan lugt 12 GO, G1, G2, G3, c4c dng nghiém
dugc lic déu. Sau cac mbc thai gian (0, 60, 120
va 180 phiit) tuong dng v6i cac 6ng nghiém GO,
G1, G2, G3, tién hanh pha loing va dém sbng
nhd giot d€ dém mat s6 vi khuan. Mat s6 khudn
lac ma vi khuin séng dudc trén moi trudng nudi
cly sé dugc ghi nhan.

S6 lugng khuén lac & cac dia c6 tir 30 dén 300
khuan lac dugc dém, mdi khudn lac phat trién tir
mot té€ bao vi khuan, dua vao sd lugng khuin lac
d€ tim ra mat do vi khuin ban dau theo cong
thiic sau: Stbo/ml = Ax100 x B

Trong dé:

S6 khuin lac trung binh dém dudc ctia ba giot
1a A (s6 khudn lac/10 ul).

Heé s6 pha loang 1a B (vi du 10*; 103; 10%;...)

Hé s6 chuyén déi tr 10 ul dén 1 ml 1a 100

- Danh gia kha ndng tu bam dinh cta vi khuan

Ap dung phuong phép ciia AlGburi et al. [19]
d€ trién khai thi nghiém, nudi vi khuén trong NB
va lac ¢ 120 vong/phiit, & nhiét do 37°C trong 24
gi0. Sau khi ting sinh, sinh khdi té bao thu dugc
dugc riia hai 1an va tai huyén phu dung dich dém
PBS. Sau d6, do chi s6 quang hoc (OD) tai budc
séng 600 nm va dua mat do vi khuin dé dat miic
108 cfu/ml. Tiép tuc rit 4 ml dich vi khudn cho
vao 04 6ng nghiém va danh diu 1a TR1, TR2,
TR3, TR4. U céc ong nghiém & nhiét do 37°C
va do OD ctia tiing 6ng nghiém tai 04 thoi di€ém
60, 120, 180 va 240 phdit. Dac tinh ty bam dinh
dudc do nhu sau:

Kha nang ty bam dinh (%) = (A0"At)/A0 X
100.

Trong dé:

Ag: OD 600 ctia dung dich té bao & thdi diém
t =0 gio;

A;: OD 600 dung dich té bao & cac thoi diém
t = 60 phuit, 120 phut, 180 phut, 240 phuit.
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E. Xu li sé liéu

Nghién ctiu st dung phan mém Excel 2013
dé tong hop sb liéu va phan tich théng ké theo
Minitab 16.1, § mic y nghia 95%.

IV. KET QUA VA THAO LUAN

A. Két qud phdn ldp va dinh danh vi khudn
Bacillus spp.

Phan lap vi khuén Bacillus spp.

Hinh 2 cho thdy c¢6 22 chiing vi khuin chiém
ti 1€ 36,67% (22/60 miu) c6 dic diém dugc ghi
nhan nhu sau: hau hét cic khuin lac c6 dang
tron déu, mau trang trong hoic trang duc, va hinh
dang bia nguyén. Két qua nay tuong thich v6i Lee
et al. [20], Nguyén Thi Hanh Chi va cong su [11]
va Lu et al. [21], c4c khudn lac Bacillus spp. c6
mau tre”ing, tron, kho, bia nguyén, Gram duong
va té bao c6 kich thudc trén 3 um.

Hinh 2: Khuén lac trén méi trudsng LB

Kha nang sinh bao tu

Nghién ctiu da chon 22 dong vi khuan dé ki€ém
tra viéc sinh bao t. Vi khudn dugc ting sinh,
sau d6 nuoi cly trén moi trudng LB (danh cho
Bacillus spp.) 6 37°C/24 gig.

Két qua Bang 1 cho thiy ring, trén mdi truong
LB, ti 18 vi khudn sinh bao ti 1a 9/22 (40,90%).
Ti 1é nghién ctiu nay tuong duong v6i Nguyén
Thi Hanh Chi [11], tim dudc 137 ching vi khuin
nghi ngd 1a vi khuéan Bacillus v6i dic diém nhu
truc khuan Gram duong va sinh bao ti khi quan
sat sau 48 gio. Trong d6, vi khudn cé bao ti &
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Bang 1: K&t qua sinh bao ti cda vi khuan
phan 13p tu tinh Tra Vinh, tinh An Giang
va thanh phé Can Tho

86 lwong Bacillus spp. | S6 hrong vi khuin

DPia diém S6 lu;_mg phin lip sinh bao ti¥
A TS lwong | Tilé (%) | S6 lwong | Tilé (%)
Tra Vinh 20 10 50 5 50
Cén Tho 20 g 40 2 25
An Giang 20 1 20 2 50
Téng 60 22 36.66 9 40,90

trung tam chiém 50,36% va 37,96% khuan lac
c6 bao tit khong lam bién d6i hinh dang té bao.
Kiém tra su di dong cta vi khuin
T két qué sinh bao ti, 09 dong vi khudn dugc
chon loc dé kiém tra su di dong.

Béng 2: Su di dong ctia dong vi khuén
$6 hrong vi khuin nuéi trén LB(n = 9)

Dacdiém oo me (dong) Ti 16 (%)
Di déng 5 55.56
Khéng di dong 4 4444

Béng 2 thé hién ti 1& vi khuin di dong dugc 1a
kha cao, v6i 5/9 dong vi khuén, chiém 55,56%,
trong khi cac dong vi khuin khong di dong chiém
4/9 dong (44,44%). Theo Nguyén Lan Ding [22],
khi vi khudn d6é c6 thé phét trién lan ra theo
dudng ciy cho thiy vi khudn c6 su di dong. Dua
vao két qua di dong (Hinh 3), 05 ching vi khuin
Bacillus spp. dugc chon loc vi theo Lee et al.
[20], Nguyén Thi Hanh Chi va cong su [11], hau
hét cic dic di€ém nhu hinh que, Gram duong,
sinh bao ti va di dong déu xuét hién & vi khudn
Bacillus spp.

Hinh 3: Vi khuén di dong khi phat trién
trong moi truong LB
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Pinh danh vi khuin

Nam ching duge chon loc dwa vao cac dac
di€ém cua ching Bacillus spp. dudc dua vao dé
thuc hién phan tng PCR v6i cip mdi 27F va
1492R, khuéch dai viing 16S rRNA ctia vi khuan.
San pham PCR c6 kich thu6c 1464 bp (Hinh 4).

Marker  TV12

AG19 Tvig CT08 AG10

Hinh 4: Két qua PCR trén thach agarose

Két qua giai trinh ty thu dudc doan gene 16S
rRNA cia dong Bacillus 1la 898 nucleotides va
dat do tuong ddng cao 1én dén 99% khi dbi sanh
trén ngan hang gene thé gidi bang chuong trinh
BLAST, do d6 vi khudn dugc xdc dinh 1a B.
subtilis di dd tin cay. Trinh tu¢ doan gene 16S
rRNA cta dong Bacillus nhu sau Hinh 5.

Janda et al. [23] d& nghi d9 dai trinh t gen 16S
khi gidi ma dé dinh danh loai can it nhét tr 500
dén 525 bp va khi d6i sanh trinh tu doan gen véi
mic d6 tuong dong dat > 99% thi dd chinh xic
dén mic do loai (Hinh 6). Nhu vay, tir 22 ching
vi khudn ban diu dudc sang loc céc dic diém vi
khuén va st dung phuong phap PCR, gidi trinh
tu gen 16S rRNA trén 5 ching, c¢6 hai ching vi
khuén dugc phén 1ap tif tinh Tra Vinh (TV10) va
An Giang (AG12), xac dinh la Bacillus subtilis.

B. Ddc tinh probiotic ciia hai ching Bacillus
subtilis

Kha nang chiu pH

Moi truong axit trong hé ti€u hoa dudc coi la
mot mdi trudng khic nghiét, vi cé do pH rét thap.
Theo Lé Thi Hai Yén va cong su [6], d€ c6 thé
trd thanh ching probiotic tiém ning, vi khuin c6
thé chiu dung trong mdi trudng c6 pH thip.
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[<H<N<N<]

<ATCGGCGGCTGGCTCCTAAAGGTTACCTCACCGACTTCGG
GTGTTACAAACTCTCGTGGTGTGACGGGCGGTGTGTACARG
GCCCGGGAACGTATTCACCGCGGCATGCTGATCCGCGATTA
CTAGCGATTCCAGCTTCACGCAGTCGAGTTGCAGACTGCGA
TCCGAACTGAGAACAGATTTGTGGGATTGGCTTAACCTCGC
GGTTTCGCTGCCCTTTGTTCTGTCCATTGTAGCACGTGTGT
AGCCCAGGTCATAAGGGGCATGATGATTTGACGTCATCCCC
ACCTTCCTCCGGTTTGTCACCGGCAGTCACCTTAGAGTGCC
CAACTGAATGCTGGCRACTAAGATCAAGGGTTGCGCTCGTT
GCGGGACTTAACCCARCATCTCACGACACGAGCTGACGACA
ACCATGCACCACCTGTCACTCTGCCCCCGRAAGGGGACGTCC
TATCTCTAGGATTGTCAGAGGATGTCAAGACCTGGTAAGET
TCTTCGCGTTGCTTCGRAATTARACCACATGCTCCACCGCTT
GTGCGEGGCCCCCGTCRAATTCCTTTGAGTTTCAGTCTTGCGA
CCGTACTCCCCAGGCGGAGTGCTTAATGCGTTAGCTGCAGC
ACTRAGGGGCGGAAACCCCCTRACACTTAGCACTCATCGTT
TACGGCGTGGACTACCAGGGTATCTAATCCTGTTCGCTCCC
CACGCTTTCGCTCCTCAGCGTCAGTTACAGACCAGAGAGTC
GCCTTCGCCACTGGTGTTCCTCCACATCTCTACGCATTTCA
CCGCTACACGTGGAATTCCACTCTCCTCTTCTGCACTCARAG
TTCCCAGTTTCAATGACCCTCCCGGTTGAGCCGGEGGGTTTC
CATCAGACTTAAGACCGCTGCGAGCCTTACGCCATAR>

Hinh 5: Trinh ty doan gene 16S rRNA
cua dong Bacillus

Distribution of the top 4 Blast Hits on 4 subject sequences

uel
i 1 J e I ]
300 450

1607 1607 9% 00 9900% 1437 G

1607 1607 9% 00 9000% 1432 G

1607 1607 9% 00 9000% 1421

1607 1607 9% 00 9900% 1444 O

Bacillus subtilis strain T1G18 16S ribosomal RNA gene, partial sequence
Sequence ID: 0Q472475.1 Length: 1437 Number of Matches: 1

Range 1: 530 to 1431 GenBank Graphics

Strand

Score Expect Gaps
1607 bits(870) 0.0 893/902(99"/) 9/902(0%) Plus/Minus

Query 2 TCGGCGGCTGGCTCCTAAAGGTTACCTCACCGACTTCGGGTGTTACAAACTCTCGTGGTG 61
IIIJIHHH]IHIHIHHH]HHHIHHHHHHHHI \ [
ACC CGTGGTG

Sbjct 1431 TCGGCGGCTGGCTCC TCACCGACTTCGGGTG 1372

TGACGGGCGGTGTGTACAAGGCCCGGGAACGTATTCACCGCGGCATGCTGATCCGCGATT 121
IELCULEELLEEELEE LR LR EELEEELETT L]

TGACGGGCGGTGTGTACAAGGCCCGGGAACGTATTCACCGCGGCATGCTGATCCGCGATT

Query 62

Sbjct 1371 1312
Query 122

1311

ACTAGCGATTCCAGCTTCACGCAGTCGAGTTGCAGACTGCGATCCGAACTGAGAACAGAT 181
LECCLELELECEL LR LT LET ]
ACTAGCGATTCCAGCTTCACGCAGTCGAGTTGCAGACTGCGATCCGAACTGAGAACAGAT

sbjct 1252

Query 182  TTGTGGGATTGGCTTAACCTCGCGGTTTCGCTGCCCTTTGTTCTGTCCATTGTAGCACGT 241
IIHIH\HHHIHHHHJIJHHHHHHHHIHHHIHHHHH
1251 TTGTGGGATTGGCTTAACCTCGCGGTTTCGCTGCCCTTTGTTCTGTCCATTGTAGCACGT

Sbjct 1192

Query 242
1191

GTGTAGCCCAGGTCATAAGGGGCATGATGATTTGACGTCATCCCCACCTTCCTCCGGTTT 301
TLLCLLLEELCLED L LEELEELEE LT L LT LTI
GTGTAGCCCAGGTCATAAGGGGCATGATGATTTGACGTCATCCCCACCTTCCTCCGETTT

sbjct 1132

Query 302  GTCACCGGCAGTCACCTTAGAGTGCCCAACTGAATGCTGGCAACTAAGATCAAGGGTTGC 361
: LECCLLLEELLEEELEEEELE L L L LT ELL T
sbjct GTCACCGGCAGTCACCTTAGAGTGCCCAACTGAATGCTGGCAACTAAGATCAAGGGTTGC 1072
GCTCGTTGCGGGACTTAACCCAACATCTCACGACACGAGCTGACGACAACCATGCACCAC 421

LLLCULECELEEEEEEEEELEE L ELEEE L ELEEEEEELELLETT
GCTCGTTGCGGGACTTAACCCAACATCTCACGACACGAGCTGACGACAACCATGCACCAC

Query 362

Sbjct 1012

Query 422  CTGTCACTCTGCCCCCGAAGGGGACGTCCTATCTCTAGGATTGTCAGAGGATGTCAAGAC 481
5 LLLCCLLEELCELCEEEELCEL L L L L L LTI ]

Sbjct CTGTCACTCTGCCCCCGAAGGGGACGTCCTATCTCTAGGATTGTCAGAGGATGTCAAGAC 952
Query 482  CTGGTAAGGTTCTTCGCGTTGCTTCGAATTAAACCACATGCTCCACCGCTTGTGCGGGCC 541
IIIHHHH]HIIHIHHH]HIHJHHHHHIHHHIHHHHH

Sbjct 951  CTGGTAAGGTTCTTCGCGTTGCTTCGAATTAAACCACATGCTCCACCGCTTGTGCGGGCC 892

Hinh 6: Trinh tu gene vi khuan
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Hinh 7: Ti 1é séng & pH 2 va 3 clia vi khudn
Bacillus subtilis

Qua Hinh 7, chiing AG10 c6 ti 1 sdng sét cao
hon ching TV12 & pH thip vé6i ti 1& 1an ludt 1a
55,06 (AG10) va 56,07 (TV12), su chénh léch
nay khong y nghia vé théng ké. Ngoai ra, 02
chiing déu c6 ti 1& sdng gidm tir pH 2 dén pH
3 nhung su giam nay khong qua khac biét véi
ching AG10 (tir 69,87% dén 56,07%) va TV12
(tor 68,44% giam con 55,05%). Ti 1é nghién ctu
nay thip hon Lé& Thi Hai Yén va cong su [6], &
pH 2 va 3 thi chiing VL28 c6 ti 1¢ sébng dén 98%
va Vii Thanh Thao va cong su [12], ghi nhan
ti 1¢ séng cta ching B. subtilis BS02 14 95% &
pH 2. Tuy nhién, & pH = 2, ti 1& sdng ctia 02
chiing tuong dong véi chiing B. subtillis natto
trong nghién cdu cia Nhi et al. [24] (59,68%
& pH = 2). H6 Thi Truong Thy va cdng su [25]
nghién ciu trén chiing B. subtillis B20 1 cho biét
chiing nay c6 thé chiu dung t6t & pH 4 va 5,
nhung lai gidm ti 1& séng & pH 2 va 3. Do do,
ca 02 chiing AG10 va TVI12 c6 thé séng sot &
do6 pH thip (> 50%) va cho thiy dudc dic tinh
probitic tiém ning.

Kha niing chiu dung trong diéu kién mudi
mat 0,3%

Theo Gillilan et al. [18], mdi trudng mubi mat
0,3% dugc xem la lua chon dé danh gid vi sinh
vat ¢6 thé€ chiu dung mdi trusng mat. Do do,
ngoai viéc chiu dugc pH thip, ching vi khuin
can vudt qua dude ndng dd mudi mat trong dudng
tiéu hoa.

Theo Hinh 8, két qua 02 ching c6 thé duy tri
su séng cao trong diéu kién mubi mat 0,3% va c6
xu huéng ting trong sudt thoi gian 180 phit tir
66,52% dén 72,64% (TV12) va tit 66,64% dén
72,18% (AG10), dat dinh cao & thoi diém 120
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Hinh 8: Vi khuén ton tai trong mudi mat

phut véi ti 1€ 77,31% (TV12) va 77,28% (AG10).
Su khic nhau nay khong c6 y nghia trong théng
ké. Két qua nay tuong duong véi Tran Qudc Viét
va cong su [26] va Trinh Thi Hong Mo [5], cac
tc gia da tim dudc vi khuin Bacillus c6 thé song
s6t & diéu kién mudi mat 0,3%. Ngé Chi Cong
va cong su [27] ciing khao sat 11 chiing vi khuin
Bacillus spp. vé su chiu dung chiu mudi mat &
cac phan trim mudi mat khac nhau, két qua dat
dugc cac dong vi khudn déu c6 thé duy tri su
séng va phat trién va ton tai & mubi mat 0,3%.
Thém vao dod, theo Chaiyawan et al. [9], thoi gian
van chuyén thic in tir da diy va mé dén rudt non
la khoéng hon 120 phit. Do d6, vi khuidn dugc
khao sat c6 thé duy tri trong sudt 180 phut. Piéu
nay ching té vi khuin c6 thé vugt qua rao can
trong dudng tiéu hod. Vi viy, cac chiing Bacillus
spp. tiém ning dudc tim thdy kha niing rit cao
VUGt qua hang rao dudng tiéu hod trong gia cam.

Kha nang ty bam dinh

Sau thdi gian theo doi 240 phit, Bacillus
subtilis c6 d0 bam dinh cao va xu hudng tang
gip doi so véi lic bat dau. Ti 1¢ bam dinh (Hinh
8) ting & ching TV12 (tir 23,90% dén 65,44%)
va AG10 (tir 24,42% dén 66,63%)

Két qua tuong duong v6i Hmani et al. [28] tai
vi tri hdng trang, theo d6 dd bam dinh cta t& bao
B. subtilis HB2 va DB430 vdi t& bao rudt ga cho
thiy c6 tiém niing tot. Trén thuc té, d6 bam dinh
té bao biéu mo ctia HB2 va DB430 & t4 trang (do
bam dinh 1an lugt 12 82 va 80%) va héng trang
(dd bam dinh 1an lugt 12 69 va 68%) so v6i & hoi
trang (d6 bam dinh 1an lugt 1a 56 va 48%). Theo
Kos et al. [29], tu bam dinh 12 kha ning lién két
cta vi khudn trong cing mot ching dé c6 thé
tao thanh mot quan thé, qua d6 cac vi khuan sé
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Hinh 9: D6 ty bdm dinh ctia 02 vi khuan
Bacillus subtilis

c6 dugc ki€u quan hé hd tr¢ cing loai dé ting
cudng stic séng va phat trién, dong thoi gitp vi
khuin khéong bi dao thdi ra ngoai va canh tranh
manh mé hon cdc vi khuan khic. Hmani et al.
[28] ciing cho ring dic tinh bam dinh rat quan
trong vi né ngin chin sy truc xuit nhanh chéng
clia men vi sinh bang su co bép va chuyén dong
nhu dong cta ruodt, dong thoi ciing c6 thé ngin
chin sy bam dinh cia mam bénh bang céc tuong
tac khong gian hoic tic nghén cic thu thé té bao
cu thé va loai bd ching khéi dudng rudt. Do do,
02 chiing trén déu c6 kha ning tuong duong nhau
trong viéc dudc chon lam probiotic.

V. KET LUAN VA DE NGHI

Tu 60 mau rudt ga, nghién ciu da tim dudc
02 chung Bacillus subtilis 1a AG10 va TV12. Vi
khuin dugc khdo sit cac dic diém probiotic va
chiing minh c& 02 ching c6 thé sdng phat trién
trong diéu kién pH thip va mubi mat & 0,3% véi
ti 1€ tuong duong nhau. Bén canh do, kha nang ty
bam dinh cta 02 ching ciing § miic cao, qua do
c6 thé thly ca AGI0 va TV12 déu c6 thé dudc
st dung dé sin xuit ra cac probiotic trong chin
nudi.

Céc nghién ciu tiép theo c6 thé st dung céc vi
khuin dudc tim thdy d€ san xuét probiotic va thir
nghiém kha niing phong, diéu bénh trong chin
nuoi ga.
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