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PHAN LAP VA TUYEN CHON VI KHUAN
Bacillus subtilis CO KHA NANG PHAN GIAI FIBRIN
TRONG SAN PHAM DAU NANH LEN MEN
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TOM TAT

St phan giai fibrin trong san ph4m lén men tir ddu nanh cta cac ching vi khuin Bacillus subtilis
duwoc danh gia thong qua két qua danh gia hoat tinh enzyme nattokinase do vi khu4n sinh tdng
hop trong qua trinh 1én men va kha ning tao vong phan gii trén dia fibrin. Cé 19 chiing vi khuén
duoc phan 1ap tir cac san phdm lén men truyén thong tir dau nanh mang dic diém cta vi khuédn
thuoc chi Bacillus, trong d6 c6 8 ching mang dic diém sinh héa gan voi Bacillus subtilis dugc
tht nghiém kha nang phan giai fibrin @€ danh gia kha ning sinh enzyme nattokinase ctia vi
khudn. Ching vi khuidn TO46 phan 1ap tir chao Phudc Hoa cé kha ning phan gidi fibrin cao nhat,
voi hoat tinh phan giai 42,26 FU/mL. Dinh danh chting vi khuin nay bang phuong phép giai trinh
tu gene cho két qua twong déng 99,5% voi ching Bacillus subtilis ma s6 MK855415.1.

T khoéa: Bacillus sp., fibrin, huyét khoj, nattokinase, phan gidi fibrin.

1. DAT VAN BE

Huyét khéi bénh ly do cuc mau dong hinh
thanh tir soi fibrin gay tic ngén mach mau 1a mot
trong nhitng nguyén nhan cht yéu gay nén nhoi
mau co tim cap tinh va dot quy do thiéu mau cuc
bo. Bénh c6 ty 1e ti vong cao va dé lai cho nguoi
bénh nhitng di chimg nang né [1]. Thuc phidm
natto 1én men tir dau nanh véi vi khuan Bacillus
subtilis natto da duoc st dung tir rat lau & Nhat
Ban dé ngin ngtra va hé tro diéu tri huyét khoi
bénh ly. Theo Dubey (2011) [2] va Sumi (1995)
[3], tac dung nay cé duoc nho vao kha ning phan
giai fibrin lam tan huyét khéi ctia enzyme
nattokinase.

Theo Pais (2006) [4] va Suwanmanon (2014)
[5], hoat tinh sinh hoc phé bién cta nattokinase 1a
kha ning phan giai fibrin - mot protein tham gia
vao qua trinh déng mau. Nghién ctu ctia Sumi
(1987) [6] cho thdy, nattokinase ting cuong kha
nang tu nhién ctia con nguoi trong viéc chong lai
huyét khéi va an toan hon thuéc 1am loang mau vi
¢6 tac dung kéo dai ma khong cé tac dung phu.
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Viéc tiém tinh mach urokinase va
streptokinase da duoc st dung rong rai trong diéu
tri tieu huyét khoi, nhung Sumi (1987) [6] cho
ring, cac enzyme nay c6 do dac hiéu thap doi voi
fibrin. Lakshmaiah (2016) [7] cho rang,
nattokinase da dugc phat trién dé diéu tri huyét
khoi vi hiéu qua va ai luc manh hon véi fibrin,
tuong tw nhu viec uéng NAT ctia subtilisin co tac
dung ting cuong hoat tinh phén giai fibrin trong
huyét tuong. Ngoai cac co ché phan giai huyét
khoi ctia nattokinase duoc Sumi (1987) [6] nghién
ctru khéng chi c6 hoat tinh kich hoat plasminogen
va phan cét chat hoat hoa plasminogen-1 thanh cac
manh c6 khéi luong phan ti thap, Singh (2018) [8]
da ghi nhan nattokinase con c6 thé phan giai truc
tiép fibrin.

Vi nhitng loi ich d6i voi stc khoe con nguoi,
nhiéu nghién ctu vé nattokinase ¢ Viét Nam da
duoc bao cao trong thoi gian gan day. Lé Thi Bich
Phuong (2012) [9] chon loc duoc hai ching
Bacillus 7.2 va Bacillus NP3 c6 kha nang sinh tong
hop manh enyme nattokinase lam tan huyét khai,
Tuan (2015) [10] t6i wu hoéa thanh phan moi
truomg 1én men chung Bacillus subtillis thu nhan
nattokinase tai té hop bang phuong phap dap tng
bé mat, Ngo Thi Tuong Chau (2007) [11] t6i vu
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hoéa thanh phan moi treong 1én men cho kha nang
sinh tong hop nattokinase cta chung Bacillus
subtilis BD170 tai t6 hop, D6 Thi Hoang Tuyén
(2017) [12] phan lap vi khudn cho hoat tinh
nattokinase cao va khao sat anh hudng mot s6 yéu
to d6i voi qua trinh 1én men thu nhan nattokinase.
Nguyén Thi Diéu Thu va cs (2020) [13] da so sanh
cac phuong phap danh gia hoat tinh ctia enzyme
nattokinase, bao gdm phuong phap tiéu soi huyét,
phuong phap huyét thanh hoc, phuong phap
quang phé hap thu phan t& va da téi wu hoa
phuong phap quang phé hap thu phan tir x4ac dinh
hoat do enzyme nattokinase trong thuc phdm bao
vé stic khoé.

Mac du trén thé giéi da cé nhiéu nghién ctu
vé vi khudn Bacillus subtilis sinh enzyme
nattokinase phan giai fibrin, nhung viéc tim kiém
cac chiung vi khudn ban dia caa Viet Nam sinh
enzyme van 1a viéc lam can thiét, nhim tao ra
nguon nguyén lieu khoi dong cho san xuét
enzyme nattokinase. Trong nghién ctu nay, vi
khuén Bacillus subtilis c6 hoat tinh phan giai fibrin
cao duoc phan lap va tuyén chon thong qua viéc
danh gia vong phan giai trén dia fibrin va dinh
luong hoat tinh phan giai fibrin ctia enzyme
nattokinase. Tir d6 chon ra chting vi khudn tiém
nang, tao tién dé cho viéc nghién ctu cac ché
ph4m sinh hoc déng vai tro hé tro phan giai fibrin
trong phong ngtra va ho tro diéu tri bénh ly huyét
khoi.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat lieu nghién ctru

- Vi khudn Bacillus sp. duoc phan lap tir cac
san phdm dau nanh lén men thu nhan tir thang 3
dén thang 4/2020 & cac tinh/thanh phé: An Giang,
Can Tho, Soc Trang va Vinh Long, bao goém: 3
mau tuong hat, 2 mau tuong xay thuong phim, 3
mau chao thuong phdm, 2 mau nuéc mam chay
trong qua trinh lén men, 4 miu tuong trong qua
trinh 1én men, 1 mau chao trong qua trinh lén
men, 1 mau dau nanh ngam dé qua dém va 1 mau
nudéc chua tau ha dé qua dém.

- Vi khuin d6i chimg 1a Bacillus subtilis
ATCC 15245.

2.2. Hba chat va moi truonmg
- Méi truong TSA dung trong phan lap vi

khuan Bacillus sp. chira tryptone 1,5%, soya petone
0,5%, NaCl 0,5% va agar 1,5%.

- Méi truong LB 1ong chira tryptone 1%, yeast
extract 0,5% NaCl 1%, 0,5% casein dung trong nudi
céy thu enzyme ngoai bao [10].

- Moi truong huyét thanh thé chaa 50%
glycerol dung dé bao quan vi khuan.

- Héa chat phan tich hoat tinh enzyme gém
fibrinogen (Sigma, F8630) va thrombin (Sigma,
T6634).

2.3. Phan lap va tuyén chon vi khudn Bacillus
sp. trong san phdm lén men

Mau vi khuidn duoc phan lap bang phuong
phap pha loang dén 10® va trai trén moi truong
TSA (Sigma, 14432). Nuoéi vi khudn & nhiét do
35°C trong 24 gio. Cac khudn lac muc tiéu duoc
lam thuan va bao quan trong 6ng thach nghiéng &
4°C. Theo Dworkin (2006) [14], cac ching
Bacillus sp. muc tiéu dugce xac dinh so bd dua vao
dac diém sinh ly, sinh héa va duoc so sanh voi dac
diém cta vi khudn Bacillus sp. dugc mo ta trong
khoa phan loai ctia Bergey duoc bién soan boi Vos
va cs (2011) [14].

2.4. Panh gia dinh tinh kha niang phan giai
fibrin

Kha ning phan gidi fibrin cta vi khuin
Bacillus sp. duoc danh gia dua trén kha nang tao
vong phan giai trén dia thach thrombin-fibrinogen
(dia fibrin) ctia enzyme nattokinase sinh ra trong
qua trinh sinh téng hop ctia vi khuén [5].

Cac chung vi khuan Bacillus sp. sau khi duoc
lam thuan sé duoc cdy truyén dé luu gitr giong va
duoc bado quan trong moéi truong huyét thanh tho
chira 50% glycerol dé phuc vu cho cac nghién ctru
tiép theo. Vi khuin dugc nuoi trén moi truong LB
long & 37°C trong 48 gid, sau d6 dich enzyme
ngoai bao duoc thu hoi bang phuong phap ly tam
va bao quan lanh & nhiét d¢ 4-8°C.

Enzyme nattokinase dugc dinh tinh theo
phuong phap khuéch tan trén 16 thach. Puc 16
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thach chtta hén hop 5 ml dung dich 0,96% (w/v)
fibrinogen, 5 ml dung dich 2,35% (w/v) agarose va
0,1 mL dung dich thrombin (20 UI/ml). Mdi 16
duoc cho vao 20 ul dich chiét enzyme ¢ do pha
loang 100 lan, 1 & 37°C trong 21 gio. Hoat tinh 1am
tan fibrin ctia cac dich enzyme dugc so sanh bang
cach do kich thudc vong phan giai xung quanh cac
16 thach [5].

2.5. Panh gia hoat tinh phan giai fibrin (hoat
tinh enzyme nattokinase)

Kha nang phan giai fibrin dugc danh gia theo
quy trinh do Hiép hoi Nattokinase Nhat Ban thiét
lap [15].

Lay 0,4 ml dung dich fibrinogen 0,72% (w/v)
va 1,4 mL dém borate 0,05 mM & pH 8,5 duoc tron
va 1 & 37°C trong 5 phut. Sau do, 0,1 mL (20 U/ml)
thrombin duoc thém vao va hon hop duoc 0 thém
10 phat & 37°C. Cudi cung, 0,1 mL mau dugc thém
vao va hén hop cudi cung nay duoc 4 théem 60
phut. Phan tng ding lai bing cach thém 0,2 mL
axit tricloacetic 0,2 M. Sau khi ly tim (& 16.000 g
trong 5 phut), do hap thu ctia phan ndi & budc
song 275 nm duoc doc va ghi lai. Mot don vi (1
FU) duoc dinh nghia 1a luong enzyme can thiét
phan gidi soi fibrin (hinh thanh sau phan tmg gitra
fibrinogen va thrombin) dé tao ra muc tang do hap
thu ctia dich thuy phan tai budc séng 275 nm bang
0,01 trong thoi gian 1 phuat duéi cac diéu kién phan
tmg [5].

2.6. Ky thuat giai trinh ty dinh danh vi khuédn
¢6 hoat tinh phan giai fibrin cao

Céc vi khudn thuoc chi Bacillus, bao gbém vi
khuéan B. subtilisva cac loai c6 quan hé gan nhu B.
amyloliquefaciens, B. atrophaeus, B. licheniformis
va B. pumilus duoc nhan biét dua vao két qua PCR
khuéch dai doan gene 16S rRNA voi cip modi
Bsub5F  (5-AAGTCGAGCGGACAGATGG-3) va
Bsub3R (5-CCAGTTTCCAATGACCCTCCCC-3)
[16].

Chang vi khuin thudc chi Bacillus cé hoat
tinh enzyme nattokinase cao nhéat trong cac dong
phan lap sé duwoc tach chiét va tinh sach theo
phuong phap ctia Sambrook va Russell (2001)
[17]. Cap méi Bsub5F va Bsub3R dugc thiét ké

trén ving bao tén 16S rRNA cta vi khuédn véi muc
dich khuéch dai doan gene 16S rRNA c6 trinh tu
khoéang 600 bp. Hon hop 25 pL/phén tng PCR bao
gém: 2,5 ul Dream Taq buffer; 0,5 ul ANTP (40
mM); 0,5 pl F-Primer (Bsub5F); 0,5 nul R-Primer
(Bsub3R); 0,25 ul Dream Taq; 1 ul DNA (20 ng/ul)
va 19,75 ul nude cat 2 1an. Tién hanh PCR voi cac
chu ky nhiét: 94°C/4 phat, 35 chu ky (94°C/30
giay, 56°C/35 giay, 72°C/90 giay), 72°C/10 phut.
San phdm PCR duoc dién di trén gel agarose 0,8%
[16]. Tinh sach san pham PCR bing bo kit Isolate
II PCR va Gel Kit cta hang Bioline va tién hanh
gidi trinh tw véi cap moi Bsub5F va Bsub3R bing
phuong phap Sanger bai Cong ty Macrogen (Han
Qudc). Trinh tu duoc xt Iy va phan tich bang phan
mém BioEdit va stt dung céong cu BLAST dé so
sanh véi cac trinh tu ADN trong ngan hang gene
NCBI.

3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Phan lap va tuyén chon Bacillus sp.

Tt cac nguodn phan lap, c6 19 ching vi khuin
c6 dic diém khudn lac giong nhu cac mo ta vé
hinh thai cta vi khuidn Bacillus spp. Theo Lu
(2010) [18] va Vlamakis (2013) [19], khuén lac ctia
vi khuadn Bacillus spp. c6 hinh tron, san sui tho
rap, mép rang cua, mau trang sita hoac trang mo,
doi khi duc va nga vang, sau mot thoi gian nuoi
cay thi bé mat tré nén loém chom dic trung. Két
qua quan sat vi thé cho thay, cac ching vi khuin
nay bit mau Gram duong, c6 dang té bao hinh
que, co6 thé hinh thanh bao ti, ldc tao thanh bao ti
thi khong bat mau thuéc nhuom.

Cac chtng nay mang dic diém sinh hoéa cua vi
khuin Bacillus sp., phu hop voi nghién ctu cia
Sumi va cs (1995) [3], Lu va cs (2018) [18], 1a truc
khuén hiéu khi, c6 kha ndng thiy phan tinh bot va
casein, cho phan tng Voges Proskauser duong
tinh, Methyl Red 4m tinh, sinh enzyme catalase, c6
thé str dung duoc citrate, 1én men duong lactose va
ton tai trong diéu kién moi truong bé sung NaCl
6,5%. 19 ching Bacillus sp. da phan lap duogc trinh
bay trong bang 1 c6 su khac biét vé kha nang len
men duong lactose trudc 12 gior nudi cdy va kha
nang song sot & nhiét do 55°C.
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Bang 1. Dic diém sinh héa khac biét clia cac

chiing vi khuan phan lap
TT Vi Lén men Lactose | Song sot
khuén trudc 12 gid 455°C
1 CO02 - +
2 | CO14 -
3 | CO18 -
4 | CO25 + -
5 | CO45 - +
6 | CO58 -
7 | CO59 +
8 | CO68 -
9 | MO15 +
10 | MO22 +
11 | MO39 -
12 | MO58 -
13 | MO68 -
14 | MO69 +
15 | TO11 - +
16 | TO17 - +
17 | TO24 +
18 | TO46 -
19 | TO51 +

Theo khoéa phan loai Bergey thi cac chiing cé
dac diém néu tren thuoc chi Bacillus. Cé 3 loai
Bacillus spp. c6 dic diém sinh héa tuong doi giong
nhau la Bacillus subtills, Bacillus
amyloliquefaciens va Bacillus licheniformis. Tuy
nhién, c6 4 dong Bacillus sp. trong nghién ctru nay
song sot duoc & nhiét do trén 55°C mang dac diém
cua Bacillus licheniformis phu hop véi nghién cilu
cta Duc (2004) [20] va Dworkin (2006) [ 21]. C6 7
dong Bacillus sp. mang dic diém cta Bacillus
amyloliquefaciens. Viéc phan biét Bacillus subtilis
va Bacillus amyloliquefaciens teong d6i kho vi hau
nhu cac dic diém sinh hoa giita hai loai tuong
duong voi nhau, tuy nhién c6 mot diém khac biét
chinh la thoi gian 1én men duong lactose cua vi
khuin Bacillus amyloliquefaciens rat nhanh, trudc
12 gio nuoi cay [22]. Do d6, c6 8 dong vi khuin
Bacillus spp. c¢6 dac diém sinh hoéa gan giong voi
dac diém vi khudn Bacillus subtilis nhat, nén 8
dong nay duoc chon dé tién hanh danh gia hoat
tinh phan giai fibrin ctia enzyme nattokinase do vi
khudn Bacillus subtilis sinh téng hop trong qua
trinh trao ddi chat.

3.2. Dinh tinh kha niang phan giai fibrin cfia vi
khudn

Bang 2. Duong kinh vong phan gidi cta vi khudn

trén dia fibrin
Dbuong kinh vong
, . 2 phén giai (cm)

TT |Chung vi khuan (Bao gom duong

kinh giéng 0,6 cm)
1 CO14 0,87° + 0,02
2 CO18 1,77°+£ 0,03
3 CO58 0,738+ 0,05
4 CO68 1,03°+ 0,05
5 MO39 1,409+ 0,08
6 MO58 0,937+ 0,00
7 MO68 0,90+ 0,03
8 TO46 2,07+ 0,05
9 |PC-ATCC 15245 1,33%+ 0,07

Ghi chu: So liéu Ia két qud trung binh cia 3
14n I3p Iai Cic s6 trung binh trong cét theo sau boi
chir cdi giong nhau thi khéc biét khong cd y nghia
¢ muic 5% PC- ATCC 15245 I4 chiing vi khuan doi
ching Bacillus subtilis natto c6 ma so ATCC
15245,

Hinh 1. Vong phan giai ctia ching TO46 trén dia
thach thrombin-fibrinogen

Su hién dién ctia enzyme nattokinase duoc
biéu hién thong qua qua trinh ly giai fibrin cta
dich trich enzyme ngoai bao cta vi khuin da phan
lap. Kha nang ly giai fibrin duwoc xac dinh thong
qua kha niang tao vong phan giai trén dia fibrin,
duoc thé hieén trong bang 2. Két qua cho thay,
chiing TO46 tao vong phan giai 16n nhat trén dia
fibrin voi duong kinh 1,47 cm va khac biét c6 y

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 6,/2023 41



KHOA HOC CONG NGHE

nghia thong ké trong khoang tin cay 95% so vdi cac
chiing dugc so sanh va cao hon céa chiing vi khuin
doi ching Bacillus subtilis natto ma s6 15245 cta
ATCC (Hinh 1).

3.3. Hoat tinh phan giai fibrin cia enzyme
nattokinase thu nhan tir vi khudn

Ngoai chiing do6i chimg (BC), c6 3 chung vi
khudn phan 1ap duoc c6 duong kinh vong phan
gidi trén dia fibrin >0,5 cm, bao gdbm C0O18, MO39
va TO46 duoc phan lap lan luot trén nuéc mam
chay trong qua trinh lén men, nuéc chua tau hi
va chao Phudc Hoa. Pay 1a nhimmg chiing c6 tiém
ning trong viéc thu nhan enzyme nattokinase. Do
do, cac ching nay duoc xac dinh hoat tinh dé
danh gia kha nang sinh enzyme nattokinase phan
giai fibrin. Két qua dinh luong hoat tinh phan giai
fibrin cia enzyme nattokinase duoc trinh bay
trong bang 3.

Bang 3. Hoat tinh phan gidi fibrin cia enzyme
nattokinase & cac ching phan lap

T Chfm{; vi | Hoat tinh phan giai
khuan fibrin (FU/mL)
1 CO18 34,92°+ 1,06
2 MO39 17,739+ 1,12
3 TO46 42,26+ 1,23
4 bC 36,19° + 0,40

Ghi chu: S liéu Ia két qud trung binh cia 3
14n I3p lai Cdc s6 trung binh trong cot theo sau boi
chir cdi giong nhau thi khic biét khong co y nghia
¢ mutc 5% PC Ila ching vi khuin doi chiung
Bacillus subtilis natto ATCC 15245.

Hoat tinh phan giai fibrin cia 3 chung vi
khu4n phan lap duoc 1a kha cao. Cac gia tri hoat
tinh phan giai fibrin (hoat tinh enzyme
nattokinase) déu khac biet co y nghia thong ke
trong khoang tin cay 95%. Trong d6, ching TO46
c6 hoat tinh cao nhat 1a 42,26 FU/mL, cao hon ca
ching d6i chimg ATCC-15245 c6 hoat tinh 36,19
FU/ml. Mic du ching CO18 duoc phan lap tit hon
hop dau nanh dang lén men nuéc mam chay duoc
2 thang c6 hoat tinh 34,92 FU/mL, thap hon ching
d6i chimg, tuy nhién hoat tinh phan giai fibrin cta
chtng nay van khé cao so voi hoat tinh phan giai
fibrin ctia ching vi khuin Bacillus subtilis sau khi

dugc t6i wu hoa trong nghién ctru t6i wu héa moi
truong lén men thu nhin nattokinase la 27,58
FU/mL ctia Nguyén Thi Minh Nguyét (2017) [23].
Két qua dinh luong hoat tinh phan gidi fibrin ciing
cho thdy, ciing 14 mau enzyme tho, nhung hoat
tinh ctia TO46 va CO18 cao hon ca hoat tinh
enzyme nattokinase trudc khi tinh sach ctia chiing
vi khuin Bacillus subtilis DB104 1a chiing tai t6
hop trong nghién cttu vé su tinh sach va dac diém
clia nattokinase tai t6 hop tir vi khuidn Bacillus
subtilis 1a 18,16 FU/mL caa Tuan (2015) [10]. Két
qua nay cing cao hon hoat 0 enzyme nattokinase
ctia dong vi khuédn Bacillus subtilis BO60 phan lap
tir rom ra truéc khi t6i wu hoa trong nghién ctru
phan lap va t6i vu hoéa moi treong lén men GABA
va nattokinase ctia Suwanmanon (2014) [5].

3.4. Két qua dinh danh vi khuin Bacillus sp.

Chung vi khuian TO46 1a chiing cé hoat tinh
phan giai fibrin cao nhat va chiing nay ciing mang
nhiéu dic diém sinh héa gin véi mo ta vé Bacillus
subtilis. Tuy nhién, dé dinh danh chinh x4c dén
cap do loai ctia chting nay thi can giai trinh tu ving
16S rRNA.

PCR khuéch dai ving 16 S rRNA bang cip
moi Bsub5F va Bsub3R co6 thé khuéch dai mot
doan trinh tu dai khoang 600 bp trén vung 16 S
rRNA. Day la vung cé tinh chuyén biét cao dé
dinh danh vi khuin Bacillus subtilis. Dong vi
khuin TO46 duoc phan lap co kich thudc 602 bp.
Giai trinh tu gene ving 16S rRNA cta ching vi
khuén TO46 voi cap moi Bsub5F va Bsub3R va so
sanh trinh tu nay véi cac trinh tir 16S rRNA cta vi
khudn trong co sé dit lieu NCBI bang cong cu
BLAST cho két qua giai trinh tu gene cta chung
phan lap c6 do pht 100% va do twong dong lén
dén 99,5% so voi trinh tu ving 16S rRNA cda
ching Bacillus subtilis ma s6 MK855415.1 va
tueong déng voi trinh tw ctia nhiéu ching vi khuin
thuoc loai Bacillus subtilis c6 trén co so dir lieu
(bang 4). Trinh tu vi khuan cho thdy, vi khuin
thuéc nhanh th¢ 2 trén ciy phat sinh loai
Bacillus, thuoc nhom Bacillus subtilis. Nhu vy,
két hop voi dac diém hinh thai, sinh hoéa va trinh
tu nucleotide ctia doan gene 16S rRNA, chiung
TO46 da duwoc xac dinh 1a Bacillus subtilis.
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Bang 4. So sanh d¢ trong déng ctia ching phan 1ap TO46 véi co s& dit licu NCBI

Kich thudc A . e
Ten chiing vi khuan Tén khoa hoc | trinh ty 16S 1?10 D%?I(mg Ma s trinh
RNA phu ong tw
Bacillus subtilis strain

KUBOTABI15 16S ribosomal | Bacillus subtilis 1550 bp 100% 99,5% MK855415.1

RNA gene, partial sequence

Bacillus subtilis strain NTB-107
16S ribosomal RNA gene, Bacillus subtilis 1512 bp 100% 99,5% MN888748.1
partial sequence

Hinh 2. Té bao vi khudn Bacillus subtilis TO46 nhuoém véi Carbon fuschin

Ghi chu: Hinh dnh té€ bao vi khuan duoi kinh hién vi quang hoc (E100). T€ bao chat bat mau dé hong
khi vi khudn khong tao bdo tii; khi vi khuin co bao tir, té bao chat khong bat mau, bao tir bat mau dé

hong

4. KET LUAN

C6 19 chiang vi khuidn diac trung cho chi
Bacillus dugc phan lap tir nguén dau nanh trong
cac san phdm lén men truyén thong, trong d6 co6 8
ching vi khuédn c6 dac diém hinh thai va sinh hoa
gan voi Bacillus subtilis. Ching TO46 1a chiing vi
khuén c6 tiém nang nhat trong cac chiing da phan
lap béi kha nang tao vong phan giai trén dia fibrin
dén 1,47 cm va kha nang sinh enzyme nattokinase
phan gidi fibrin lén dén 42,26 FU/mL, cao nhat
trong cac ching phan 1ap va cao hon ca chiing doi
chimg Bacillus subtilis natto ATCC 15245. Két qua
phan tich trinh tw 16S rRNA cho thdy, ching T046
c6 do twong dong 99,5% voi ching Bacillus subtilis
ma s6 MK855415.1 c6 thong tin trinh tw trén co sé
dix lieu NCBI.

Véi kha nang sinh enzyme nattokinase c6 hoat
tinh phan giai fibrin cao, ching Bacillus subtilis
TO46 c6 tiém nang 16n trong viéc tng dung vi
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khudn Bacillus subtilis dé lén men thu nhan
enzyme nattokinase. Pay 1a tién dé cho nhimg
nghién ctru vé t6i wu hoéa, tinh sach enzyme
nattokinase, san xuit ché phidm sinh hoc giup
phong ngtra va hé tro diéu tri huyét khoi benh ly.
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ISOLATION AND SELECTION OF THE FIBRINOLYTIC Bacillus sp.
FROM FERMENTED SOY PRODUCTS

Ly Huynh Lien Huong!, Nguyen Huynh Kim Ngan!, Nguyen Van Thanh?

! Medical faculty, Nam Can Tho University

?Biotechnoly and Food Institude, Can Tho University

Summary
The fibrinolysis of nattokinase enzyme from Bacillus subtilis bacteria that were isolated from
fermented soy products was determined by clear zones forming on the fibrin plate and the
nattokinase enzyme activity. 19 strains that were isolated from traditional fermented soy
products, comprise characteristics of the Bacillus genus. The results of the biochemical test
illustrated that 8 strains had characteristics of Bacillus subtilis. These strains were tested of
fibrinolysis to determine fibrinolytic activity. The strain TO46 was isolated from “Phuoc Hoa
fermented tofu” contained the highest fibrinolytic activity at 42,26 FU/mL. Identification of this
strain TO46 by 16S rRNA sequencing showed a percentage of 99,5% similarity with Bacillus

subtilis (accession MK855415.1).

Keywords: Bacillus subtilis, fibrin, fibrinolytic, nattokinase, thrombosis.

Nguoi phan bién: PGS.TS. Tran Thi Thuy
Ngay nhan bai: 16/01/2023

Ngay théng qua phan bién: 17/02/2023
Ngay duyét dang: 10/5/2023

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 6,/2023 45



