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TOM TAT

Nghién ctru dugce tién hanh tai khoa Chan nudi Thu y, Truong Pai hoc Nong Lam, Pai hoc Hué
nham phat hién chung Bacillus subtilis (B. subtilis) tiém nang tmg dung trong san xuat ché pham vi
sinh phuc vu chin nudi. Téng s6 27 khuén lac thuan khiét c6 dic diém hinh thai gidng voi Bacillus da
dugc phan lap. Két qua giam dinh sinh hoa cho thdy B. subtilis (3/27 ching), B. pumilis (4/2 chung),
B. lichenifomis (2/27 ching), B. coagulans (3/27chung), B. spharicus (3/27 chung) va Bacillus sp.
(12/27 chiing) da duoc x4c dinh. Vi khuan thudc chi B. subtilis, B. pumilis va B. sphaericus c6 kha
nang Ién men duong lactose va glucose, khong sinh hoi, tuy nhién chi c6 B. subtilis c6 thém kha
nang phén giai tinh bot va protein. Trong ba chung (B4, B17 va B23) dugc kiém tra sinh hod déu la
B. subtilis, chung t6i dd chon chiing B23 dé giai trinh ty gen 16S ribosomal RNA, két qua cho thay
ching B. subtilis- B23 c6 trinh tu gen twong dong 100% v&i B. subtilis strain H1. Két qua khao sat
dudng cong sinh truéng cta Bacillus subtilis-B23 cho thiy sinh truong dat sb luong cuc dai sau 10
dén 14 gio trong diéu kién nudi ciy tinh véi ty 16 tiép gidng 1%. Ching B. subtilis-B23 ¢ nhiéu dic

tinh sinh hoc quy, tiém nang cho cac nghién ctru dé ché tao probiotics phuc vu chan nuéi.

Tir khod: Loi khuan, Bacillus subtilis-B23, sinh hoa, sinh truong, 16S ribosomal RNA.

Isolation and selection of potential Bacillus subtilis strain for producing
probiotics

Nguyen Xuan Hoa, Pham Thai Binh, Phan Thi Hang, Ho Kha Hong Duc,
Nguyen Thi Hoa, Le Minh Duc, Le Thi Hoai Chuc, Phan Vu Hai

SUMMARY

The study was conducted at the Faculty of Animal Husbandry and Veterinary Medicine, Hue
University of Agriculture and Forestry, Hue University to detect the potential strains of Bacillus
subtilis (B. subtilis) for producing probiotics for animal husbandry. A total of 27 pure colonies having
the morphological characteristics similar to Bacillus were isolated. The results of biochemical
examination showed that there were B. subtilis (3/27 strains), B. pumilis (4/27 strains), B. lichenifomis
(2/27 strains), B. coagulans (3/27 strains), B. spharicus (3/27 strains) and Bacillus sp. (12/27 strains)
identified. Bacteria belonging to the B. subtilis, B. pumilis and B. sphaericus genus had the ability
to ferment sugars without producing gas, but only B. subtilis had the ability to break down starch
and proteins. Three strains (B4, B17 and B23) that were tested biochemically, they were all as
B. subtilis, B23 strains was chosen for sequencing the 16S ribosomal RNA gene, as a result the
similarity level of B23 and B. subtilis strain H1 was 100%. The surveyed result on the growth curve
of B. subtilis - B23 showed that the growth reached the maximum number after 10 to 14 hrs. in the
static culture conditions with the rate of seeding 1%. The B. subtilis-B23 strain has many potential
valuable biological properties for research on creating probiotics for animal husbandry.

Keywords: Probiotics, Bacillus subtilis-B23, biochemistry, growth, 16S ribosomal RNA.
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I. PAT VAN PE

Trong chan nudi, tiéu chay do mat can bang hé
vi sinh dudng rudt trén gia sic, gia cam 1a bénh
xay ra rat pho bién. Tir 1au khang sinh dugc xem
1a thudc dic tri bénh tiéu chay. Tuy nhién st dung
khang sinh thiéu kiém sodt dan dén hién twong
khang thudc ngdy cang ting va diéu tri bénh
khong hiéu qua (Lé Hai Yén va cs., 2016). Trong
bbi canh nay, viéc nghién ctru dé tim ra nhimg ché
pham sinh hoc c6 thé thay thé khang sinh trong
chin nudi nhu mot nhu cau c6 tinh chét thoi su,
ché pham sinh hoc san xut tir Bacillus subtillis
(B. subtillis) dugc nhiéu nha nghién ctru trong va
ngoai nudc rat quan tam. Vi khuan B. subtillis 1a
truc khuan gram dwong c6 nha bao, c6 kha ning
chiu nhiét, chiu dugc dich ti€u hod. Ching Xudt
hién trong duong ti€u hoa cua dong vat thong qua
thirc an, nudc udng. Vi khuan B. subtillis khi cong
sinh trong duong tiéu hoa thé hién mot sé tinh
chit c6 loi cho co thé vat chu nhu: canh tranh vi
trf bAm v&i cac vi khun co hai; san sinh ra cac
chét trc ché sy phat trién cua cac vi khuan c6 hai
nhu Salmonella enterica, Escherichia coli va
Clostridium dificile (Juan va cs., 2016); san sinh ra
cac enzyme ting cudng cac qué trinh tiéu hoa hip
thu dinh dudng, vi vay B. subtillis con co6 tén 1a 1gi
khuan duong rudt (Lee va cs., 2012; L& Anh Tuin
va cs., 2020). K& tir khi phat hién duoc nhig dic
tinh c6 191 cua B. subtillis, con nguoi da ting dung
chung trong phong tri bénh tiéu chay do nhiém
khuan va ting cuong tiéu hoa cho nguoi va dong
vat (Uraisha va cs., 2020). Ngay nay trong chan
nudi nguoi ta da biét tan dung t6i da cac loi khuan
B. subtillis, Lactobacillus va nAm Saccharomyces
dé nang cao hiéu quéa chin nudi. Theo tiéu chuin
ctia WHO/FAO, loi khuén dé c6 thé su dung budc
phai c6 dic tinh nhu: kha nang sinh enzyme ngoai
bao, kha ning ddi khang véi cac vi khuan gay
bénh dudng rudt, kha nang chiu acid, mudi mat,
va cac yéu to an toan (Leser va cs., 2008; Lé Hai
Yén va cs., 2016; Ngé Chi Cong va cs., 2021).
Nghién ctru cia Muhammad (2020) cho théy str
dung loi khuan trong chan nudi khéng chi ting
cudng chuyén héa ma nd con tang kha nang mién
dich cho co thé. Vi véy, nghién ctru ndy nham mo

td mot s6 ddc diém sinh hoa va dinh danh mét s6
chung Bacillus spp. duwoc phan lap tr cac mau
phén ga tha vuon nudi tai tinh Thira Thién-Hué,
1am co s& cho viée san xuat ché pham sinh hoc bo
sung vao thirc an chan nuoi.

IL. NOI DUNG, VAT LIEU VA
PHUONG PHAP NGHIEN CUU

2.1. Noi dung nghién ciru
- Phan lap vi khuén Bacillus spp.

- Pinh danh cac chung vi khuan Bacillus spp.
phan 1ap duoc

- Chon chung giam dinh gen thong qua phan
tich trinh tyr gen 16S rRNA

- Xac dinh duong cong sinh trudng cia chung
tiém ning.

2.2. Vit liéu nghién ctru

30 mau phan twoi dugc thu thap tir ga khoé
manh khong duoc st dung men vi sinh tir 10
ho chan nudi gia cam khéc nhau tai cac xa ven
thanh phd Hué. Mbi truong nudi cdy Luria
Bertani (LB), LB agar, Luria Bertani Broth (
LB broth), Nutrient Agar (NA) (HiMedia, An
D0). Hoa chat phan tich sinh hoa dugc cung cép
boi cong ty C6 phan Cong nghé sinh hoc R.E.P
(R.E.P Biotech JSC), trang thiét bi tai phong thi
nghiém vi sinh truyén nhiém khoa Chan nubi
Thu y, Pai hoc Nong Lam, Dai hoc Hué.

2.3. Phwong phap nghién ctru
2.3.1. Xiz ly tap khudn

Can lg mau phan cho vao binh tam giac c6
chira 9 ml LB broth danh cho tan déu/hp & 80°C/
20-25 phut dé loai bo té bao sinh dudng, chi gt
lai nhitng ching c¢6 sinh bao tir & lam nguyén
liéu phan 1ap Bacillus, sau d6 hon hgp dung dich
duogc 1 ¢ 37°C/24 gio (Nguyén Thi Dau, 2020).
2.3.2. Phan ldp vi khudn Bacillus

Mau phén sau khi xtr Iy s& dugc st dung dé
tach dong khuén lac thuan bang phuong phap
cdy ria trén moi truong NA (Nutrient agar)/i &
37°C/ 24h.
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Sau d6 kiém tra hinh dang, mau sic khuan
lac, nhuém mau gram dé kiém tra hinh thai vi
khuan dudi kinh hién vi. Bacillus 1a truc khuan
gram dwong. Khuan lac thuin dugc ting sinh
trong moi truong LB broth, canh khudn thuin
bao quan trong 6ng eppendorf c6 bd sung 40%
glycerol bao quan ¢ -80°C (TCVN 8136:2011,
TCVN 8736:2011).

Thyc hién dinh danh béng cac thtr nghiém
sinh hoa: Catalase, di dong, sinh Indol, Citrate,
Voges-Proskauer, tiéu huyét trén moéi trudng
thach mau, sinh Urease, sinh H,S, [én men céc
duong (glucose, lactose, mannitol, xylose),
thuy giai starch, thuy giai lecithinase, thuy giai
gelatine, phenylalanine deaminase, moc trong
moai truong c6 7,5% NaCl (Patricia, 2014).

2.3.3. Chon chiing giam dinh gen thong qua
phdn tich trinh ty doan gen 6n dinh ma hoa
ribosome 168

Sau khi kiém tra dac tinh sinh héa, céc chung
dugc chon loc sau cung dugc tach chiét DNA
theo phuong phap cia Bai va cs. (2012).

Kiém tra gen 16S bang k¥ thuat PCR va
trinh ty doan gen 6n dinh cia gen 16S duoc
phén tich trinh tu bdi Céng ty TNHH T&N
BIOSOLUTION.

Tién hanh so sanh v&i céc loai vi khuan duoc
luu trlr tr ngan hang dir liéu gen cia NCBIL.

2.3.4. Xac dinh dwong cong sinh truong ciia
chiing B. subtillis c6 tiem ndang sdn xuat che
pham

Str dung 3 binh tam giac mdi binh chira 100
ml LB broth, gidng B. subtillis 10°CFU/ml dugc
str dung dé tiép gidng ¢ cac ndng do khac nhau
0,1%; 0,5%; 1%. Sau d6 dinh luong vi khuan
sau khi nuéi ciy 15 phat, 30 phut, 60 phat, 2h,
4h, 6h, 8h, 10h, 12h, 14h, tir d6 xay dung duong
cong sinh trudng.

2.3.5. Xir Iy 50 li¢u

Dung phan mém Excel 2010 dé xir 1y s6 liéu
thu dugc thong qua tinh ty I€, %, phan mém Blast
so sanh trinh tu gen trén co s¢ dir licu NCBI.
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III. KET QUA VA THAO LUAN

3.1. Pic diém hinh thai, sinh héa cuaa cac vi
Khuén thudc chi Bacillus phén lap dwoc

Ba muoi mau phan ga da dugc thu thap tir
cac hd chan nudi nho 1¢ khong sir dung men
vi sinh, chuing t6i da phan lap dugc 27 chung
vi khuan vé hinh thai, nhudém mau gram dugc
chin doan thudc chi Bacillus thuan khiét, két
qua dinh danh sinh hoa dugc thé hién qua
bang 1.

Vé dic tinh 1én men duong: Hau hét cac
loai Bacillus phan lap dugc c6 kha nang lén
men duong lactose, glucose, mannitol, khong
1én men xylose, riéng ba loai Bacillus subtilis,
Bacillus pumilis, Bacillus sphaericus 1én men
duong nhung khong sinh hoi.

Két qua thir nghiém sinh héa cho thay 100%
cac loai Bacillus phéan lap dugc déu dwong tinh
voi catalase va c6 kha nang di dong, trong khi
d6 am tinh hoan toan véi indole va H_S. Két qua
sinh hoa nay phii hop véi két qua dinh danh cta
chi Bacillus cong bd trong cac cac tai lidu vi
sinh vat (Cowan va cs., 2004).

Cac dic tinh tiém nang cho vi¢éc st dung
lam ché pham ciing dugc khao sat: nhu kha
ning st dung ngudn carbon vo co (Simmons
citrate), co thé phat trién duoc trong moi
truong c¢6 néng d6 mudi NaCl 7,5%, khong
dung huyét, c6 kha ning phan giai protein va
tinh bot (amylase duong tinh), Ién men duong
khong sinh hoi.

Nhu vay thong qua giam dinh sinh hoéa
chung t6i nhan thay 3 loai vi khuan thudc
chi Bacillus subtilis (3 chung), Bacillus
pumilis (4 chung) va Bacillus sphaericus
(4 chung) 1én men duong nhung khong sinh
hoi, day 1a dic tinh yéu cdu cin c6 cua chi
Bacillus khi sir dung dé tao ché pham. Tuy
nhién trong ba loai nay chi c6 loai B. subtilis
méi c¢6 day du dic tinh phan giai dugc tinh
bot va protein, ddy 1a co so dé ching toi
chon nhiing ching nay trong céc nghién ctru
tao ché pham tiép theo.
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Bang 1. Két qua kiém tra sinh héa cta cac chiung vi khuan
thuodc chi Bacillus da phan lap dwoc

] i BaCil!L.lS Bacil_ll{s ) Bacillus ] Bacillus Bacillys Bacillus sp.
Tinh chat subtilis pumilis licheniformis coagulans sphaericus (SL)
(SL) (SL) (SL) (SL) (SL)

Lactose 3 3 1 1 1 6
Glucose 3 4 2 2 1 6
Mannitol 3 4 2 3 3 8
Xylose 0 0 0 0 0 0
Sinh hoi 0 0 2 3 0 4
Motility 3 4 2 3 3 12
Indole 0 0 0 0 0 0
Urease 0 0 1 0 3 6
Catalase 3 4 2 3 3 12
H,S 0 0 0 0 0 0
Voges-Proskauer (VP) 3 4 2 3 1 6
Simmons citrate 3 2 2 0 0 2
7,5% NaCL 3 2 2 1 0 0
Betahemolysis 5% SBA 0 4 2 3 0 0
Gelatin liquefaction 22 °C 3 4 2 1 0 8
(protease)

Starch hydrolysis 3 0 2 3 0 4
(amylase)

Lecithinase 0 0 0 0 0 2
(acid béo)

Phenylalanine deaminase 0 0 0 0 0 0
(protease)

Ghi chii: SL: s6 lwong chiing vi khudn phdn ldp

3.2. Phén loai Bacillus tir cAic miu phan ga
thu thip dwgc

Thong qua phan tich dic tinh sinh hoa cua
cac chi Bacillus phan 1ap duoc, két qua phan
loai cép loai Bacillus dugc thé hién qua bang 2.

Bang 2 cho thay 27 dong khuin lac cua chi
Bacillus da phan l1ap dugc thudc loai va phu loai
sau: 3 loai B. subtillis, 4 loai B. pumilis, 2 loai
B. licheniformis, 3 loai B. coagulans, 3 loai B.
sphaericus va 12 loai Bacillus sp.

Két qua kiém tra hinh thai, sinh hoa ba ching vi
khuan B. subtilis (ky hiéu B4, B17 va B23) nhu sau:

V& hinh thai, khuén lac cua B. subtilis-B4 cb
dang S/M, hinh con mét khong dong déu, c6 tim

& gitra; trong khi d6 B. subtilis-B17 khuan lac co
dang S, hinh tron khong déu, khong c6 tim; B.
subtilis-B23 hinh dang khuén lac trong tu khuin
B. subtilis-B17 tuy nhién khuan lac khong ¢6 tam
& gitra. T4t ca 3 chung vi khuan phéan lap dugc
thudc chi B. subtilis déu cd dang hinh que, Gram
dwong, nha bao hinh elip & trung tim ctia té bao.

V¢ dic tinh sinh hoa, tit ca 3 ching vi khuén B.
subtilis phan l4p dugc déu duong tinh véi catalase,
phét trién duoc trén moi truong 7,5% NaCl, hoan
nguyén citrate, c6 kha ning di dong, hau hét co
kha nang Ién men mannitol, tan chay gelatin, thuy
phan tinh bot, Voges-Proskauer (VP); 1én men
khong sinh hoi voi cac duong lactose, glucose.
Am tinh véi céc thir nghiém: xylose, indol, H,S
lecithinase, phenylalanine deaminase, urease.
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Bang 2. Két qua phan lap
cac loai thudc chi Bacillus

Nhu vdy thong qua kiém tra sinh héa
chang t6i nhan thiy ca ba chung B. subtilis

(B4, B17, B23) déu ¢6 nhirng dic tinh tiém

Tén vi khuan s;)?l;:llj;s Ty 1é (%) nang cho st dung lam ché phém sinh hoc
Bacillus subtilis 3 11,11 bd sung vao thuc dn chin nudi nhu: kha
Bacillus pumilis 4 14,81 nang phan giai tinh bot, kha ning tan chay
Bacillus licheniformis 2 7,41 gelatin, kha nang 1én men duong, khong
Bacillus coagulans 3 11,11 sinh ho1.

Bacillus sphaericus 3 1.1 3.4. Dinh danh ching vi khuin B.
Bacillus sp._ 12 4444 subtilis B23 bing giai trinh tw RNA
Tong 27 100
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Alignment Scores <40 [Q40-50 [J50-80 [@80-200 [ >=200

gen 16S

TAGCTCCCTGATGTTAGCGGCGGACGGGTGAGTAACACGTGGGTAACCTGCCTGT
AAGACTGGGATAACTCCGGGAAACCGGGGCTAATACCGGATGGTTGTTTGAACCGC
ATGGTTCAAACATAAAAGGTGGCTTTGGCTACCACTTACAGATGGACCCGCGGCGC
ATTAGCTAGTTGGTGAGGTAACGGCTCACCAAGGCAACGATGCGTAGCCGACCTGA
GAGGGTGATCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAG
CAGTAGGGAATCTTCCGCAATGGACGAAAGTCTGACGGAGCAACGCCGCGTGAGTG
ATGAAGGTTTTCGGATCGTAAAGCTCTGTTGTTAGGGAAGAACAAGTACCGTTCGAA
TAGGGCGGTACCTTGACGGTACCTAACCAGAAAGCCACGGCTAACTACGTGCCAGC
AGCCGCGGTAATACGTAGGTGGCAAGCGTTGTCCGGAATTATTGGGCGTAAAGGGC
TCGCAGGCGGTTTCTTAAGTCTGATGTGAAAGCCCCCGGCTCAACCGGGGAGGGTCA
TTGGAAACTGGGGAACTTGAGTGCAGAAGAGGAGAGTGGAATTCCACGTGTAGCGG
TGAAATGCGTAGAGATGTGGAGGAACACCAGTGGCGAAGGCGACTCTCTGGTCTGT
AACTGACGCTGAGGAGCGAAAGCGTGGGGAGCGAACAGGATTAGATACCCTGGTAG
TCCACGCCGTAAACGATGAGTGCTAAGTGTTAGGGGGTTTCCGCCCCTTAGTGCTGC
AGCTAACGCATTAAGCACTCCGCCTGGGGAGTACGGTCGCAAGACTGAAACTCAAA
GGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACG
CGAAGAACCTTACCAGGTCTTGACATCCTCTGACAATCCTAGAGATAGGACGTCCCC
TTCGGGGGCAGAGTGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGT
TGGGTTAAGTCCCGCAACGAGCGCAACCCTTGATCTTAGTTGCCAGCATTCAGTTGG
GCACTCTAAGGTGACTGCCGGTGACAAACCGGAGGAAGGTGGGGATGACGTCAAAT
CATCATGCCCCTTATGACCTGGGCTACACACGTGCTACAATGGACAGAACAAAGGG
CAGCGAAACCGCGAGGTTAAGCCAATCCCACAAATCTGTTCTCAGTTCGGATCGCA
GTCTGCAACTCGACTGCGTGAAGCTGGAATCGCTAGTAATCGCGGATCAGCATGCCG
CGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACACCACGAGAGTTTGTA
ACACCCGAAGTCGGTGAGGTAACC

Hinh 1. Trinh tw (5’-3’) chdng Bacillus B23

Distribution of the top 286 Blast Hits on 100 subject sequences

| |
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Hinh 2. Két qua BLAST trinh tw doan gen 16S Bacillus B23 trén NCBI

Trinh tu dai dién: Bacillus subtilis strain - Bacillus subtilis strain H1 chromosome,
H1 chromosome, complete genome (100%  complete genome, ty 1¢ 100%.
tuong dong). - Bacterium strain T2 16S ribosomal RNA
Trinh ty ching Bacillus B23 khao sat tuong ~ &en, partial sequence, ty 1¢ 100%.
dong cao V('f‘i céc trinh tu trén Ngan hang Gen - Bacterium strain T3 16S ribosomal RNA
NCBI bao gom: gen, partial sequence, ty 16 100%.

Bacillus subtilis strain H1 chromosome, complete genome
Sequence ID: CP026662.1 Length: 4356270 Number of Matches: 10

Range 1: 2671006 to 2672378 GenBank Graphics ¥ Next Match
Score Expect Identities Gaps Strand

2536 bits(1373) 0.0 1373/1373(100%) 0/1373(0%) Plus/Plus
Query 3 GCTCCCTGATGT TAGCGGCGGACGGGTGAGTAACACGTGGGTAACCTGCCTGTAAGACT 62

! IIIII|I|l|lllIIIIIIIIJ|IIIIIII|I]IIIIlIIIIIIIIIIIIHIIIIIIII
Sbjct 2671006 GCTCCCTEATGT TAGCGGCGGACGGGTGAGTAACACGTGGGTAACCTGCCTGTAAGACTG 2671865

Query 63 TAATACCGGATGGTTGTTTGAACCGCATGGTTCA 122

) IIIII|||[HI[II|||||I][III||||||1|||I]IIIIIIII]IIII]IIIIIIII
Sbjct 2671866 CTAATACCGGATGGTTGTTTGAACCGCATGGT 2671125
Query 123 TAAAAGETGGCTTTGGCTACCACTTACAGATGGACCCGCGGCGCATTAGCTAGTTGGTG 182

: IIIII|IHIH[IIIIIIIH[IIIIIII|I]IIII]IIIIIIII]IIII]IIIIIIII
Sbjct 2671126 ATAAAAGGTGGCTTTGGCTACCACTTACAGATGGACCCGCGGCGCATTAGCTAGTTGGTG 2671185

Query 183 AGGTAACGGCTCACCAAGGCAACGATGCGTAGCCGACCTGAGAGGGTGATCGGCCACACT 242

] PRCLEEELEE e et e e e e el
Sbjct 2671186 AGGTAACGGCTCACCAAGGCAACGATGCGTAGCCGACCTGAGAGGGTGATCGGCCACACT 2671245

Query 243 GGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCGCAATGG 382

) II|||||I||\I[IIIII|IH[I|I|I|||IJIII|l||||||||]||||]||||||||
Sbjct 2671246 GGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCGCAATGE 2671365
Query 303 ACGAAAGT CTGACGGAGCAACGCCGCGTGAGTGATGAAGGTTTTCGGATCGTAAAGCTCT 362

. II|I||I||I\|[IIIII|IH[I||II|I|I1||||l|II||I|II||||JIII|I||I
Sbjct 2671306 AAAGT CTGACGGAGCAACGCCGCGTGAGTGATGAAGGTTTTCGGATCGTAAAGCTCT 2671365
Query 363 TAGGGAAGAACAAGTACCGTTCGAATAGGGCGGTACCTTGACGGTACCTAACCAG 422

IIIIIIIIII\I[IIIIIIIIHIIIIIII|I]IIII]IIII|I|IIIIIIJIIIIIIII

Sbjct 2671366 GTTGTTAGGGAAGAACAAGTACCGTTCGAATAGGGCGGTACCTTGACGGTACCTAACCAG 2671425

Query 423 GGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGTGGCAAGCGTT 482
IIIII|II|IH[IIIIIIII\[IIIIIII|I]IIII]IIIIIIIIIIIIIJIIIIIIII

Sbjct 2671426 CACGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGTGGCAAGCGTTGTCC 2671485

Query 483 GGAATTAT TGGGCGTAAAGGGCTCGCAGGCGGTTTCTTAAGTCTGATGTGAAAGCCCCCG 542

IIIII|I|lIH[IIIJII|IJ[IIIIIII|I]|I|IlIIIIIIIIJIIIIJIIIIIIII

Sbjct 2671486 GGAATTATTGGGCGTAAAGGGCTCGCAGGCGGTTTCTTAAGTCTGATGTGAAAGCCCCCG 2671545

Query 543 TCAACCGGGGAGGGTCA CTTGAGTGCAGAAGAGGAGAGTGGAA 6@2

IIIIIIIIlI[I[IIIIIIIIJIIIIIIII|I]IIII]IIII|I|I]IIII]IIIIIIII

Sbjct 2671546 CAACCGGGGAGGGTC GAACTTGAGTGCAGAAGAGGAGAGTGGAA 2671605

Hinh 3. Toan bé trinh tw gen trén nhiém sédc thé
cua chung Bacillus subtilis strain H1 ttr Ngan hang Gen
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Nhu vay, chung Bacillus B23 chiing t6i phan
lap duoc théng qua phén tich kiéu hinh va kiéu
gen khang dinh 1a Bacillus subtillis- B23.

3.5. X4y dung duwong cong sinh trwéng cia
chiing Bacillus subtillis- B23

Vi khuén B. subtilis-B23 dat ndong do 10°
CFU/ml dugc sir dung dé tiép gidng véi cac ty
1€ 0,1%; 0,5% va 1%; theo doi sy sinh truong
trong vong 14h két qua thé hién qua bang 3 va
hinh 4.

Bang 3. Sinh trwwdng ctia chiing B. subtilis-B23 & cac ty lé tiép giéng khac nhau (log CFU/ml)

Thei gian (gi®)
. 0 0,5 1
So lwong (Log)

2 4 6 8 10 12 14

Ty lé tiép giébng 0,1 % 4 4 4
Ty lé tiép giébng 0,5 % 45 45 45

4,2 5 6.4 8 8,8 8,8 8,8
4,7 55 7 8.4 9,2 9,2 9,2

Ty lé tiép gibng 1 % 5 5 5 55 65 8 94 96 96 9,6
12
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‘o ——Ty |& tigp gifng
3 0.5% !
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1%
0

1] 2 4 &

-] 10 12 14 16
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Hinh 4. Biéu dé dwong cong sinh trweéng cua ching vi khuan Bacillus subtilis-B23

Thong qua két qua theo ddi sy bién dong sb
lugng CFU/ml sau khi tiép gidng & cac ndng
d6 0,1%; 0,5% va 1% cho théy giai doan thich
nghi ctia B. subtilis-B23 tinh tir khi tiép gidng
dén trudc 2 gio, tir sau 2 gio sé luong ting
1én theo cap sb nhén hay goi la pha logarit
qua trinh nay kéo dai dén 8 gio dat dinh vé s6
lugng CFU, sau nudi cay tir 8 gio dén 14 gio
s6 luong CFU khong thay doi hay goi 1a pha
on dinh vé s luong.
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IV. KET LUAN

Nghién cuu da phan lap dugc ching B.
subtilis-B23 ¢6 nhiéu dic tinh sinh hoc quy
dap mg yéu cau str dung dé san xuit ché pham
sinh hoc nang cao hiéu quad chin nu6i gia
cAm. Khao sat duong cong sinh trudng cua B.
subtilis-B23 cho thay sinh truong dat sé lugng
ti da sau 10 gid trong diéu kién nudi cdy tinh
Vi ty 18 tiép gidng 1%.
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Loi cim on: Nguon kinh phi cho viéc thuc
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