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

Su phan giai fibrin trong san phdm lén men tir dau nanh cta cac ching vi khuan Bacillus subtilis
duwge danh gia thong qua két qua danh gia hoat tinh enzyme nattokinase do vi khuin sinh tong
hop trong qu4 trinh 1én men va kha ning tao vong phan gidi trén dia fibrin. C6 19 ching vi khuan
duwge phan lap tir cac san phdm lén men truyén thong tir dau nanh mang dac diém cta vi khuin
thuéc chi Bacillus, trong d6 c6 8 chling mang dac diém sinh hoa gan voi Bacillus subtilis duoc
thir nghiém kha ning phan gidi fibrin dé danh gia kha nang sinh enzyme nattokinase ctia vi
khuén. Chiing vi khuidn TO46 phén lip tir chao Phuéc Hoa c6 kha nang phan giai fibrin cao nhit,
v6i hoat tinh phan gii 42,26 FU/mL. Dinh danh chting vi khudn nay bang phwrong phap giéi trinh
tir gene cho két qua tuong doéng 99,5% véi ching Bacillus subtilis ma s6 MK855415.1.

Tit khoa: Bacillus sp., fibrin, huyét khoi, nattokinase, phan giar fibrin.

1. DAT VAN BE

Huyét khéi bénh 1y do cuc mau déng hinh
thanh tir soi fibrin gay tic ngén mach mau 1a mot
trong nhimg nguyén nhan chii yéu giy nén nhdi
mau co tim cap tinh va dot quy do thiéu mau cuc
bo. Bénh co ty 1é tir vong cao va dé lai cho nguoi
bénh nhimg di ching niang né [1]. Thuc phim
natto 1én men tir dau nanh voi vi khuan Bacillus
subtilis natto da duoc st dung tir rat lau & Nhat
Ban dé€ ngan ngtra va hd tro diéu tri huyét khoi
bénh 1y. Theo Dubey (2011) [2] va Sumi (1995)
[3], tac dung nay c6 duge nhé vao kha nang phan
giai fibrin lam tan huyét khoi cla enzyme
nattokinase.

Theo Pais (2006) [4] va Suwanmanon (2014)
[5], hoat tinh sinh hoc phé bién ctia nattokinase 1a
kha nang phéin giai fibrin - mét protein tham gia
vao qua trinh déng mau. Nghién cttu cta Sumi
(1987) [6] cho thay, nattokinase tang cuong kha
nang tu nhién cta con nguoi trong viéc chong lai
huyét khéi va an toan hon thudc lam loang mau vi
¢ tac dung kéo dai ma khong c6 tac dung phu.
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Viéc tiem tinh mach urokinase va
streptokinase da duoc st dung rong rai trong diéu
tri tiéu huyét khéi, 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,
twong tu nhu viéc uéng NAT cia subtilisin ¢6 tac
dung ting cuong hoat tinh phan giai fibrin trong
huyét twong. Ngoai cac co ché phin giai huyét
khéi cta nattokinase dugc Sumi (1987) [6] nghién
ctru khong chi c¢6 hoat tinh kich hoat plasminogen
va phan cit chat hoat héa plasminogen-1 thanh cac
manh c6 khai luong phan ti thap, Singh (2018) [8]
da ghi nhan nattokinase con c6 thé phan gidi truc
tiép fibrin.

Vi nhimg loi ich ddi voi ste khoe con nguoi,
nhiéu nghién ctru vé nattokinase & Viét Nam da
dugc bao céo trong thoi gian gan day. Lé Thi Bich
Phuong (2012) [9] chon loc duoc hai ching
Bacillus 7.2 va Baciflus NP3 co kha niang sinh tong
hop manh enyme nattokinase lam tan huyét khai,
Tuan (2015) [10] to6i uwu hoa thanh phin méi
truong 1én men ching Bacillus subtillis thu nhan
nattokinase tai t6 hop bang phuong phap dap tng
bé mat, Ngo Thi Tuong Chau (2007) [11] t6i uu
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hoéa thanh phan méi truong 1én men cho kha ning
sinh téng hop nattokinase cia ching Bacillus
subtilis BD170 tai t6 hop, Pé Thi Hoang Tuyén
(2017) [12] phan lap vi khuidn cho hoat tinh
nattokinase cao va khao sat anh hudng mot sé yéu
t6 doi véi 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 tir va da téi wu hoa
phuong phap quang phé hap thu phan tir xac dinh
hoat do6 enzyme nattokinase trong thuc phdm bao
vé suc khoé.

Maic du trén thé gidgi da co nhiéu nghién ctu
vé vi khudn Bacillus subtilis sinh enzyme
nattokinase phan giai fibrin, nhung viéc tim kiém
cac ching vi khudn ban dia ctia Viét Nam sinh
enzyme van la viéc 1am can thiét, nham tao ra
nguéon nguyén lietu khéi dong cho san xuat
enzyme nattokinase. Trong nghién ctu nay, vi
khuidn Bacillus subtilis c6 hoat tinh phan giai fibrin
cao duoc phan lap va tuyén chon théng qua viéc
danh gia vong phan giai trén dia fibrin va dinh
lwong hoat tinh phin giai fibrin ctia enzyme
nattokinase. Tit d6 chon ra chiing vi khuan tiém
ning, tao tién dé cho viéc nghién ciru cac ché
phdm sinh hoc dong vai tro ho tro phan giai fibrin
trong phong ngita va h tro diéu tri bénh 1y huyét
khdi.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vit liéu nghién ctru

- Vi khuin Bacillus sp. dugc phan lap tir cac
san pham dau nanh lén men thu nhan tir thang 3
dén thang 4/2020 & cac tinh/thanh pho: An Giang,
Can Tho, Soc Trang va Vinh Long, bao gom: 3
mau tuong hat, 2 mau tuong xay thuong pham, 3
mau chao thuong phidm, 2 miu nuéc mam chay
trong qua trinh lén men, 4 mau tuong trong qua
trinh 1én men, 1 mau chao trong qua trinh lén
men, 1 miu dau nanh ngdm dé qua dém va 1 mau
nuoc chua tau ha dé qua dém.

- Vi khudn déi chung la Bacillus subtilis
ATCC 15245.

2.2. Hoa chat va méi truong

- Méi truong TSA dung trong phian lap vi
khudn Bacillus sp. chita tryptone 1,5%, soya petone
0,5%, NaCl 0,5% va agar 1,5%.

- Méi trwong LB long chita tryptone 1%, yeast
extract 0,5% NaCl 1%, 0,5% casein dung trong nudi
ciy thu enzyme ngoai bao [10].

- Méi truong huyét thanh tho chaéa 50%
glycerol dung dé bao quan vi khuin.

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

2.3. Phan lap va tuyén chon vi khuin Bacillus
sp. trong san ph4am lén men

Mau vi khuidn duoc phan lap bing phuong
phap pha loang dén 10® va trai trén méi truong
TSA (Sigma, 14432). Nuéi vi khudn & nhiét do
35°C trong 24 gio. Cac khudn lac muc tiéu dugc
lam thu4n va bao quan trong 6ng thach nghiéng &
4°C. Theo Dworkin (2006) [14], ciac ching
Bacillus sp. muyc tiéu dugc xac dinh so bo dua vao
dac diém sinh ly, sinh hoa va duogc so sanh voi dac
diém cua vi khudn Bacillus sp. duoc mo ta trong
khoa phan loai ctia Bergey duoc bién soan béi Vos
vacs (2011) [14].

2.4. Panh gid dinh tinh kha ning phin giai
fibrin

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

Cac ching vi khuan Bacillus sp. sau khi duogc
lam thuin sé duoc cdy truyén dé luu gitt gidng va
duoc bao quan trong méi truong huyét thanh tho
chita 50% glycerol dé phuc vu cho cac nghién ctu
tiép theo. Vi khudn duwoc nudi trén moéi truong LB
long & 37°C trong 48 gio, sau do dich enzyme
ngoai bao duoc thu héi bang phuwong phéap ly tam
va bao quan lanh & nhiét do 4-8°C.

Enzyme nattokinase dwgc dinh tinh theo
phuong phap khuéch tan trén 16 thach. Puc 16
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thach chita hon 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 Ul/ml). Méi 16
duoc cho vao 20 ul dich chiét enzyme & do pha
loang 100 1an, i & 37°C trong 21 gi¢. Hoat tinh lam
tan fibrin ctia cac dich enzyme dugc so sanh bang
cach do kich thuoc vong phan giai xung quanh cac
16 thach [5].

2.5. Panh gia hoat tinh phén giéi 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
vau & 37°C trong 5 phut. Sau do, 0,1 mL (20 U/ml)
thrombin duoc thém vao va hon hop duoc  thém
10 phat & 37°C. Cuéi cling, 0,1 mL méau dugc thém
vao va hén hop cudi cting nay duoc 4 thém 60
phut. Phin tng dimg lai bing cach thém 0,2 mL
axit tricloacetic 0,2 M. Sau khi ly tam (& 16.000 g
trong 5 phut), do hip thu ctia phan néi & budc
song 275 nm dugc doc va ghi lai. Mot don vi (1
FU) duoc dinh nghia 1a luong enzyme can thiét
phan giai soi fibrin (hinh thanh sau phan tng gitra
fibrinogen va thrombin) dé tao ra muc ting do hap
thu ctia dich thuy phan tai buéc séng 275 nm bang
0,01 trong thoi gian 1 phiat dudi cac diéu kién phan
tng [5].

2.6. Ky thuat giai trinh t¢ dinh danh vi khuin
co hoat tinh phan gii fibrin cao

Cac vi khudn thuoc chi Bacillus, bao gém vi
khudn B. subtilisva cac lodi ¢6 quan hé gin nhu B.
amyloliquefaciens, B. atrophaeus, B. licheniformis
va B. pumilus dugc nhan biét dua vao két qua PCR
khuéch dai doan gene 16S rRNA véi cip mdi
Bsub5F (5-AAGTCGAGCGGACAGATGG-3) va
Bsub3R (5-CCAGTTTCCAATGACCCTCCCC-3)
[16].

Chang vi khuidn thudc chi Bacillus c6 hoat
tinh enzyme nattokinase cao nhat trong cac dong
phan lap sé dugc tach chiét va tinh sach theo
phuong phap cua Sambrook va Russell (2001)
[17]. Cap mdi Bsub5F va Bsub3R duoc thiét ké

trén vung bao ton 16S rRNA cuaa vi khudn véi muc
dich khuéch dai doan gene 16S rRNA c6 trinh tu
khoang 600 bp. Hon hop 25 puL/phan ttng PCR bao
gom: 2,5 pl Dream Taq buffer; 0,5 ul dNTP (40
mM); 0,5 ul F-Primer (Bsub5F); 0,5 pl R-Primer
(Bsub3R); 0,25 ul Dream Tag; 1 ul DNA (20 ng/pul)
va 19,75 ul nudc cat 2 lan. Tién hanh PCR véi cac
chu ky nhiét: 94°C/4 phat, 35 chu ky (94°C/30
gidy, 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 phdm PCR bang bo kit Isolate
II PCR va Gel Kit cta hang Bioline va tién hanh
giai trinh tir voi cap méi Bsub5F va Bsub3R bing
phuong phap Sanger boi Cong ty Macrogen (Han
Quéc). Trinh tu duoc xtt ly va phan tich bang phan
mém BioEdit va st dung cong cu BLAST dé so
sanh véi cac trinh ti ADN trong ngan hang gene
NCBL

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

Tir cac ngudn phan lap, co 19 ching vi khudn
c6 diac diém khuin lac giong nhu cac mo ta vé
hinh thai cta vi khudn Bacillus spp. Theo Lu
(2010) [18] va Vlamakis (2013) [19], khun lac cta
vi khudn Bacillus spp. c6 hinh tron, san sui thé
rap, mép rang cua, mau trang stra hoic trang mo,
doi khi duc va nga vang, sau mot thoi gian nudi
cay thi bé mat tré nén 1é6m chom dac trung. Két
qua quan sat vi thé cho thay, cac ching vi khuin
nay bat mau Gram duong, c6 dang té bao hinh
que, co thé hinh thanh bao i, lic tao thanh bao tir
thi khong bat mau thuéc nhuém.

Cac ching nay mang dac diém sinh hoéa cta vi
khudn Bacillus sp., pht hop voi nghién cttu caa
Sumi va cs (1995) [3], Lu va cs (2018) [18], 1a truc
khudn hiéu khi, c6 kha nang thay phan tinh bot va
casein, cho phan tmg Voges Proskauser duong
tinh, Methyl Red 4m tinh, sinh enzyme catalase, co
thé stt dung duoc citrate, lén men duong lactose va
ton tai trong diéu kién meéi truong b sung NaCl
6,5%. 19 chiang Bacillus sp. da phan lap duoc trinh
bay trong bang 1 co sir khac biét vé kha niang 1én
men duong lactose trude 12 gio nudi cay va kha
ning song sot & nhiet do 55°C.
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Bang 1. Pac diém sinh hoa khac biét ctia cac

chiing vi khudn phén lap
T Vi Lén men Lactose | Song sot
khudn | truée 12 givr &55°C
1 C0O02 - +
2 | CO14 -
3 C0O18 -
4 C0O25 + -
5 CO45 - +
6 | CObL8 -
i 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 ching cé
dac diém néu trén thuoc chi Bacillus. Co 3 loai
Bacillus spp. ¢ dic diém sinh hoa tuong doi giong
nhau la Bacillus subtilis, Bacillus
amyloliquefaciens va Bacillus licheniformis. Tuy
nhién, c6 4 dong Bacillus sp. trong nghién ctru nay
song sot duogc & nhiét do trén 55°C mang dic diém
cla Bacillus licheniformis phut hop voi nghién ciru
ctua Duc (2004) [20] va Dworkin (2006) [ 21]. Co6 7
dong Bacillus sp. mang dac diém cta Bacillus
amyloliquefaciens. Viéc phan biét Bacillus subfilis
va Bacillus amyloliquefaciens tuong d6i khé vi hau
nhu cac dic diém sinh hoa gitta hai loai tuong
duong voi nhau, tuy nhién c6 mot diém khac biét
chinh 1a thoi gian 1én men duong lactose cua vi
khuin Bacillus amyloliguefaciens rat nhanh, trudc
12 gior nudi cdy [22]. Do d6, co 8 dong vi khuin
Bacillus spp. c¢6 dac diém sinh héa gan giong voi
dac diém vi khudn Bacillus subtilis nhit, nén 8
dong nay duoc chon dé tién hanh danh gia hoat
tinh phéan giai fibrin clia enzyme nattokinase do vi
khuidn PBacillus subtilis sinh tong hop trong qua
trinh trao déi chat.

3.2. Pinh tinh kha ning phan giai fibrin cta vi
khuén
Bang 2. Puong kinh vong phan gidi ctia vi khuin

trén dia fibrin
Duong kinh vong
Tr |Chiting vikitnign| EMAngil(em)
(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
) MO39 1,409+ 0,08
6 MO58 0,93 "+ 0,00
7 MO68 0,90+ 0,03
8 TO46 2,07+ 0,05
9 [DC-ATCC 15245 1,33°+ 0,07

Ghi chu: S0 liéu l4 két qud trung binh cua 3
lan Iap lai. Céc s6 trung binh trong cot theo sau boi
chir cdi giong nhau thi khac biét khéng co y nghia
¢ muic 5%. PC- ATCC 15245 Ia chiing vi khudn doi
chimg Bacillus subtilis natto cé ma sé ATCC
15245,

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

Su hién dién ctia enzyme nattokinase duoc
biéu hién thong qua qua trinh ly gidi fibrin cta
dich trich enzyme ngoai bao cta vi khuin da phéan
lap. Kha nang ly giai fibrin duoc xac dinh thong
qua kha ning tao vong phan giai trén dia fibrin,
duoc thé hién trong bang 2. Két qua cho thiy,
ching TO46 tao vong phan giai 16n nhat trén dia
fibrin véi duong kinh 1,47 cm va khac biét co y
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nghia thong ke trong khoang tin ciy 95% so voi cac
chiing duogc so sanh va cao hon ca chiing vi khuin
doi chitng Bacillus subtilis natto ma s6 15245 cia
ATCC (Hinh 1).

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

Ngoai chiung déi chimg (BC), c6 3 chiung vi
khudn phan lap duoc c6 duong kinh vong phian
giai trén dia fibrin >0,5 cm, bao gém CO18, MO39
va TO46 duoc phan lap lan lwot trén nudc mim
chay trong qua trinh 1én men, nuéc chua tau ha
va chao Phuéce Hoa. Pay 1a nhitng chiing co tiém
ning trong viéc thu nhan enzyme nattokinase. Do
do, cac chung nay dugc xac dinh hoat tinh dé
danh gia kha nang sinh enzyme nattokinase phan
giai fibrin. Két qua dinh leong hoat tinh phan giai
fibrin cia enzyme nattokinase dugc trinh bay
trong bang 3.

Bang 3. Hoat tinh phéan giai fibrin ciia enzyme
nattokinase & cac ching phan lap

T Chﬁng 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: So' liéu Ii két qud trung binh cia 3
In Iap lai. Cdc s trung binh trong cot theo sau boi
chir cdi giong nhau thi khic biét khong co y nghia
¢ muc 5% PC li ching vi khuan doi chimg
Bacillus subtilis natto ATCC 15245.

Hoat tinh phan giai fibrin cta 3 ching vi
khuin phan lap duoc 1a kha cao. Cac gia tri hoat
tinh phan giai fibrin (hoat tinh enzyme
nattokinase) déu khac biét c6 y nghia théng ké
trong khoang tin cay 95%. Trong do, ching TO46
¢6 hoat tinh cao nhat 1a 42,26 FU/mL, cao hon ca
chiing doi chimg ATCC-15245 c6 hoat tinh 36,19
FU/ml. Mac du ching CO18 dugc phan lap tir hén
hop dau nanh dang lén men nuéc mam chay duogc
2 thang co hoat tinh 34,92 FU/mL, thap hon ching
ddi chung, tuy nhién hoat tinh phéan giai fibrin cta
chiing nay van kha cao so v6i hoat tinh phan giai
fibrin ctia ching vi khudn Bacillus subtilis sau khi

duoc t6i wu hoa trong nghién ctru t6i vu hda moi
truong lén men thu nhan nattokinase la 27,58
FU/mL ctia Nguyén Thi Minh Nguyét (2017) [23].
Két qua dinh luong hoat tinh phan gii fibrin cling
cho thdy, ctung la mau enzyme tho, nhung hoat
tinh ciia TO46 va CO18 cao hon ca hoat tinh
enzyme nattokinase trudc khi tinh sach ctia chiung
vi khudn Bacillus subtilis DB104 1a ching tai td
hop trong nghién ctu vé su tinh sach va dac diém
cua nattokinase tai t6 hop ti vi khuidn Bacillus
subtilis1a 18,16 FU/mL ctia Tuan (2015) [10]. Két
qua nay ciung cao hon hoat dd enzyme nattokinase
cua dong vi khuin Bacillus subtilis BO60 phan lap
tir rom ra trudc khi t6i wu hoa trong nghién ctu
phan lap va t6i vu héa moi truong lén men GABA
va nattokinase ctia Suwanmanon (2014) [5].

3.4. Két qua dinh danh vi khudn Bacillus sp.

Chiing vi khudn TO46 1a ching c6 hoat tinh
phan giai fibrin cao nhat va chding nay ciing mang
nhiéu dic diém sinh hoa gan voi mo ta vé Bacillus
subtilis. Tuy nhién, dé dinh danh chinh xac dén
cap dé loai ciia ching nay thi can giai trinh tu ving
16S rRNA.

PCR khuéch dai ving 16 S rRNA bang cap
moi Bsub5F va Bsub3R cé thé khuéch dai mot
doan trinh tu dai khoang 600 bp trén ving 16 S
rRNA. Pay 1a ving co tinh chuyén biét cao dé
dinh danh vi khuin Bacillus subtilis. Dong vi
khudn TO46 duoc phan lap co6 kich thuéc 602 bp.
Giai trinh tu gene viung 16S rRNA cua chiing vi
khuan TO46 véi cap méi Bsub5F va Bsub3R va so
sanh trinh tu nay véi cac trinh ti 16S rRNA cta vi
khuin trong co s& dit lieu NCBI bang cong cu
BLAST cho két qua gidi trinh tu gene ctia chiing
phan lap c6 do phi 100% va do tuong dong lén
dén 99,5% so véi trinh tu ving 16S rRNA cha
ching Bacillus subtilis ma s6 MKS855415.1 va
tuong dong vai trinh tur ciia nhiéu chiing vi khuin
thuoc loai Bacillus subtilis ¢6 trén co s& dit lieu
(bang 4). Trinh tu vi khudn cho thdy, vi khuin
thuéc nhanh thit 2 trén ciy phat sinh loai
Bacillus, thuoc nhom Bacillus subtifis. Nhu viy,
két hop voi dac diém hinh thai, sinh hoéa va trinh
te nucleotide ctia doan gene 16S rRNA, ching
TO46 da duoc xac dinh 1a Bacillus subtilis.
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Bang 4. So sanh d6 tirong ddng ciia chiing phan 1ap TO46 véi co s dit lieu NCBI

Kich thuéce . R o
Tén chiing vi khusn Tenkhoahoc | trinh tu 165 fl)]‘{ D‘fif‘mg Ma 56 trinh
RNA phu ong tu
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 khuin Bacillus subtilis TO46 nhuém voi Carbon fuschin

Ghi chu: Hinh dnh té bao vi khuan duoi kinh hién vi quang hoc (E100). Té bao chat bat mau do hong
khi vi khudn khéng tao bdo tir; khi vi khuan cé bado ti, t€ bao chat khong bat mau, bao tir bat mau do

hong

4. KET LUAN

C6 19 ching vi khudn dac trung cho chi
Bacillus dugc phan lap tir nguén dau nanh trong
cac san pham lén men truyén théng, trong doé c6 8
chiing vi khuén c6 dic diém hinh thai va sinh hoa
gan voi Bacillus subtilis. Chiing TO46 1a chiing vi
khudn c¢6 tiém nang nhét trong cac ching da phan
lap baéi kha nang tao vong phan giai trén dia fibrin
dén 1,47 cm va kha nang sinh enzyme nattokinase
phan giai fibrin lén dén 42,26 FU/mL, cao nhat
trong cac chung phan lap va cao hon ca chung d6i
chimg Bacillus subtilis natto ATCC 15245. Két qua
phan tich trinh tu 16S rRNA cho thay, ching TO46
c6 do tuong dong 99,5% voi ching Bacillus subtilis
ma s6 MK855415.1 ¢6 thong tin trinh ty trén co sé
dit lieu NCBL

Véi kha nang sinh enzyme nattokinase c6 hoat
tinh phan gidi fibrin cao, chling Bacillus subtilis
TO46 c6 tiém nang lon trong viéc tng dung vi

NONG NGHIEP VA PHAT TRIEN NONG THON

- KY 1 - THANG 6/2023

khudn Bacillus subtilis dé 1én men thu nhan
enzyme nattokinase. Pay 1a tién dé cho nhimg
nghién ctu vé t6i wu hoéa, tinh sach enzyme
nattokinase, san xuit ché phim sinh hoc gitp
phong ngtra va ho tro diéu tri huyét khoi bénh 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 hy 16S rRNA sequencing showed a percentage of 99,5% similarity with Bacillus

subtilis (accession MK855415.1).

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