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Toém tat - Nattokinase 13 enzyme cé kha nang 1am tan huyét khéi,
dwoc chiét tir natto, thwc phdm Ién men truyén théng ctia Nhat
Ban. Nghién ctru da chL’Png minh chuding vi sinh vat chinh tim théy
trong natto thwong pham |a Bacillus subtilis natto. Nghién ctru
ddng thoi da phan lap va dinh danh thanh céng 2 chung Vi khuan
Bacillus subtilis natto tlr 2 sén pham natto thwong phadm cé ngudn
gb6c Nhat Ban (N,) va tir clra hang Nhat Ban tai Viét Nam (Ny).
Nghién ctru da chirng minh duoc chiing N, ¢6 kha ning sinh téng
hop enzyme protease hoat luc cao hon ching Ny bing phuong
phap chon loc trén thach véi co chét la caseine. Dich chiét enzyme
nattokinase tho thu nhan sau qua trinh 1én men natto b&i chiing N,
c6 kha nang lam tan huyét khéi rat manh (1g huyét khéi tan gan
nhw hoan toan sau 8 gi¢ sau khi dich chiét enzyme thé dwoc cho
vao voi ti 1é 1:3 (w/v)).

Tir khéa - Enzyme nattokinase; natto; Bacillus subltilis natto; phan
lap; dinh danh; tuyén chon; huyét khai.

1. Pit van dé

Nhitng ndm gan ddy, & Viét Nam noi riéng ciing nhu
trén thé giGi noi chung, ty 1¢ ngudi méc cac bénh lién quan
dén tim mach ngay cang ting cao. Vi du: nhdi mau co tim,
nhdi méau ndo, dot quy... Theo thong ké ciia to chirc Y té
thé gigi, hang ndm c6 khoang 17 tri¢u ngudi chét do mic
phai cac bénh noi trén, nguyén nhan chinh 13 tic nghén
dong mach do huyét khéi [6].

Cac loai thudc 1am tan huyét khoi trén thi truong hién
nay nhu Urokinase, Streptokinase, Ataphylokinase va
Alteplase... chi c6 tac dung lén nhiing noi da hinh thanh
huyét khdi, thoi gian tac dung ngan va c6 thé giy phan timg
phu. Hon nita, nhitng bénh do huyét khdi rat kho nhan biét
bang phuong phap thong thuong din dén nguy co tur vong
cao [9, 10]. Vi vay, viéc tim ra loai thudc vira ¢6 kha nang
ngan ngira sy hinh thanh, vira 1am tan huyét khdi ma khong
giy tac dung phuy, gia thanh thap 14 diéu rat can thiét hién nay.

Nattokinase 1a mdt serine protease gom 275 acidamine,
hoat dong & pH t6i uu 8 - 10, nhiét d6 ti wu 30 - 37°C, c6
trong luong phan tir 27,7 - 44 kDa [10]. Kha nang lam tan
huyét khéi cua enzyme nattokinase dugc tién si Hyroyuki
Sumi phat hién vao nim 1980 va nhidu nghién ctru sau nay
d3 6 cung két luan vai tién st Hyroyuki Sumi [9, 14].

Hoat tinh 1am tan huyét khéi ctia nattokinase manh gip
4 lan plasmin (enzyme duy nhét trong co thé c6 kha ning
lam tan huyét khéi). Co ché hoat dong cua nattokinase theo
hai huéng: tryc tiép phan cit soi fibrin trong huyét khdi,
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gian tiép hoat hoa urokinase va mo plasminogen hoat hoa
(t-PA) dé ting cuong san xuat plasmin. Fibrin 1a mot
protein ndi sinh hinh sgi c¢6 kha nang lam déng mau (tu
mau) dé ngan ching xuét huyét, 1a chat soi budc cac tiéu
cau von két lai véi nhau hinh thanh cyc mau déng. Enzyme
nattokinase phan cét soi fibrin tao thanh polypeptide va
acid amine, lam tan cuc mau déng [16].

Nhing nghién ctru gin ddy dd ching minh enzyme
nattokinase con c6 kha niang lam giam huyét ap, giam
cholesterol, ha m& mau va cai thién tri nhd. Chinh nhitng uu
diém vuot trdi noi trén, nattokinase 1a mot enzyme duoc lra
chon hang du cho viéc ngan nglra va diéu tri cac bénh lién
quan dén huyét khdi [16]. Enzyme nattokinase chiét xudt tir
natto nén dé dang dugc 4p dung trong linh vuc y hoc.

Céc chung vi khuin thudc chi Bacillus dugc phan lap
tir cac loai thuc phdm 1én men truyén thdng nhu Bacillus
subtilis natto phan 1ap tr natto (Nhat Ban); Bacillus
amyloliquefaciens DC-4 tix Douchi (Trung Québc) va
Bacillus sp. DJ-4 tir Doe-Jang (Han Qudc)... 1a ngudn
gidng quan trong dé san xuat enzyme nattokinase [3].

Vi vay, nghién ctru nay duogc thuc hién véi muc tiéu
bude diu phan lap, dinh danh dé lya chon ra chang Bacillus
subtilis natto tr natto cia Nhat Ban va cua hang Nhat Ban
tai Viét Nam. Trén co s& dd, qua trinh so sanh va danh gia
kha ning sinh tong hop enzyme giira 2 ching dugc tién
hanh va lya chon chung tot nhat dé khao sat kha nang lam
tan huyét khdi cia dich chiét enzyme tho thu dugc sau qua
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trinh 1én men v&i dau nanh.

2. Nguyén liéu va phwong phap nghién ciu
2.1. Nguyén liéu

e Nguyén li¢u phén 1&p: Natto mua tai Nhat Ban (ky
hiéu N1) va ctra hang Nhat Ban tai Viét Nam (ky hi¢u N»).

Hinh 1. Mdu natto Ni

Hinh 2. Méu natto N>

e Nguyén liéu 1én men: dau nanh hat (Cong ty Sita
dau nanh Viét Nam - Vinasoy),

e MBbi truong phan lap va gitt gidng NA (cao thit,
peptone, NaCl, agar),

e Moi truong tang sinh: sita dédu nanh bd sung 5%
duong lactose (W/v).
2.2. Phwong phdp nghién ciru
2.2.1. Phuwong phap phan lap

Natto dugc hoa véi peptone lodng va dun cach thiy dén
80°C, pha loing miu trong dung dich peptone & cic do pha
lodng 107!~ 101 céy trang trén moi truong NA, & ¢ 37°C
trong vong 24 gio dé thu dugc cac khuan lac riéng I¢. Tur cac
khuan lac riéng 16 trén, tién hanh cdy trang, cy ria nhiéu lin
nhdm muc dich 1am thudn, tao cac ching vi sinh vét thudn
khiét. Chung vi sinh vat thuan khiét sau khi lam thuan duoc
gitr giéng trén cac dng thach nghiéng ¢ 4°C [1, 2].

2.2.2. Phuwong phap dinh danh

a. Phwong phap nhuém gram

Céc vi khuén da phan 14p dugc nhuom Gram dé kiém
tra dac tinh Gram (+) va quan sat hinh dang vi khuan, thi
nghiém duogc tién hanh nhu sau [2]:

- C6 dinh tiéu ban vi khuan bang ngon lira dén con.

- Nhudém bang dung dich tim tinh thé trong 1phiit.

- Nhudém t1ep bang dung dich Lugol trong 1 phit, rira
lai bang nudc cat.

-Phu cdn 96° 1én vét boi trong 30 - 40 giay, rira lai bang
nudc cat.

- Nhudm tiép bang Fuchsin Ziehl trong 30 - 60 gidy,
rira lai bang nudc cit.

- Dé kho tu nhién hqéc ho trén ngon lira dén cén, sau
d6 quan sat du¢i kinh hién vi.

b. Phuwong phap thir catalase

Céy ria cac gidng dd lam thudn, c6 kha ning 1a vi khuan
Bacillus subtilis natto 1én moéi truong NA, 0 ¢ 37°C trong
24 gid, sau do nho truc ti€p H>0» 3% 1én bé mat khuan lac.
Quan sat hién tugng sui bot khi trén dia petri [4].

¢. Phuwong phap kiém tra kha niing di dong

Vi khuan phén lap dugc chy trén moi trudng thach mém
NA. Dung que cay dau nhon lay khuan lac nghi ngo la
Bacillus subtilis natto cdy ddm sdu vao moi truong thach
meém, ngay gitra ong nghiém dén d6 sau khoang 2cm, u ¢
37°C quan sat kha nidng di dong cta vi khuan sau 24 gio[4].

d. Phwong phap thir kha niang phén giai tinh bt

Mbi truong NA ¢6 bo sung 2% tinh bot tan (w/v), hip
tiét trang moi trudng ¢ 121°C,15 phut va phan phoi vao dia
petri. Vi khuan méi hoat hoa dugc cdy cham 1én dia, u &
37°C trong 48 gio. Nho thuoc thir Lugol 1én vét cay dé quan
sat kha nang phén giai tinh bot [4].

e. Phuwong phap thir kha ning 1én men dudng

Ong nghiém chira moi trudng NB (cao thit, peptone,
NaCl) co b sung 1% dudng glucose va chi thi cresol brom,
hip tiét tring & & 121°C, 15 phut, ciy vi khuin vao cac ong
nghiém, giit & 37°C trong 18-20 gio. Quan sat sy chuyén
mau cua moi truong [4].

/. Phuong phip kiém tra kha niing dong héa citrate [4]

~ Vige kiém tra kha niang dong ho4 citrate 1a rit can thiét
de dinh danh chung Bacillus subtilis natto.

Maéi trudng (g/1000ml nudc cét):

NH4H2PO4; 1g

NaCl :5g

MgSO0s. 0,2¢g

Agar :15g

KzHPO4; lg

Bromothymol blue: 0,08g

Natricitrate: 2g

Dun nhe mi truong dén khi hoa tan, hap tiét tring moi
truong & 121°C trong 15 phut va phan phoi vao dia petri.

Céy chdm khuin lac ¢6 kha ning 1a vi khuan Bacillus
subtilis natto, 0 & 37°C va quan sat sau 24 gio.

Két qua (+): Mau sic moi truong chuyén tr mau xanh
luc sang xanh lam.

g. Phwong phap kiém tra kha niing phan cit fibrin [14]

Tang sinh vi khudn trén moi truong sira ddu nanh voi
5% duong lactose trong 24 gi¢. Duc 16 trén moi truong NA
thach dia c6 bo sung 1% fibrin.

Phuong phap thu soi fibrin:

Huyét lgn: bo sung 0,5% K>C>04, thém 150ml NaCl
0,8%, 5ml dung dich CaClx(2,5¢/100ml H,0). bé 10 - 15
phut. Loc qua giay loc.

Rira miu trén gidy loc bang NaCl 0,8% dén khi soi
fibrin khong con mau.

Say kho hoan toan & 40°C.
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- Nhé dich tang sinh vi khuén vao, u & 37°C trong 24h.

- Nho Folin pha loang 5 l4n 1én bé mat thach, kiém tra
vong phan giai fibrin.

Doc két qua:

- Phan {mg (+): Méi trudng xung quanh vi khuan xuét
hién mau xanh.

- Phan tng (-): Khong bt mau véi thude thir Folin.

h. Phuong phap kiém tra kha niing thity phén casein

Cac ching vi khuén sau khi 1am thuan dugc ciy cham
trén moi truong NA bo sung 10% casein, gitt & 37°C trong
24 gid. Quan sat vong thiy phan casein [4].
2.2.3. Phuong phdp lén men natto voi dau nanh

Dau nanh dé nguyén vo va ngam 12h. Hap & 121°C,
latm trong 30 phut. Tién hanh 1én men natto bang phuong
phép 1én men ran, chung vi khuan sau khi phan lap, dinh
dglnh va xac dinh chinh xac lé} Bacillus subtilis natto dugc
cay vao 100g dau nanh da hap chin, ty 1& 5% (v/w). Qua
trinh 1én men ran duoc tién hanh g’y 37°C, nhjét do cua qua
trinh 1én men dugc duy tri boi th am. San pham natto dugc
thu nhan sau 20-24 gio 1én men [16].
2.2.4. Thu nhan dich chiét enzyme tho

Canh trudng sau 1€n men duoc hoa voi dung dich dém
Tris-HCI 0,05M, pH =9 (ti I¢ 1:2, w/v), khudy d€u ¢ 4°C
trong 30 phat. Gan bo phan ran, dich long dem ly tam ¢
diéu kién 4°C, 8000 vong/phut, 15 phat [13].

2.2.5. Phwong phdp thir kha nang lam tan huyét khoi ciia
dich chiet enzyme tho

Huyét lon thu nhén tir co SO ché bién, khi mang vé phong
thi nghiém da dong thanh huyét khoi, duoc cat cho vao cac dia
de thir kha nang lam tan huyét khoi cta dich chiét enzyme thu
duoc. Khoi luong huyeét khoi trude va sau thu kha nang lam
tan huyeét khoi dugc xac dinh bang can phan tich.

‘Tién hanh thi nghiém v6i 2 mAu. MAu thir: Liy 1g huyét
khoi, bo sung dich chiét enzyme thé (d8 dugc cho dém Tris-
HCI 0,05M, nhu muc 2.2.4) voi ty 1€ 1:3 (w/v), 0 ¢ 37°C
trong 8 gio. Mau doi ching: Lay 1g huyét khoi, bo sung dém
Tris-HCI véi ty 1€ 1:3 (w/v), 1 6 37°C trong 8 gio.

_Sau 8 gi0, quan sat kha ning 1am tan huyét khdi ¢ 2
mau [5] va tién hanh can lai 2 mau huyét khodi lgn con lai
trén dia.

* T4t ca céc thi nghiém duogc lap lai ba lan.

3. Két qua va thao luin
3.1. Két qua
3.1.1. Két qua phan ldp

Tu 2 mau natto thuong phim, phan lap duoc 2 ching
vi khuan c6 the 1a Bacillus subtilis natto.

Két qua quan st hinh thai khuén lac 2 chung phan Iap
duoc cho thay:

- Khuén lac vi khuén phan lap tir mau natto mua tai
Nhat Ban (N;) va mua tai Viét Nam (N») lan rong trén bé
mat }hach, c¢6 mép nhan bam ghzftt 1én moi truong thach.
Khuan lac 16n, c6 hinh dang bat dinh, phat trién lan rdng.

Do d6, day c6 thé 1a khuan lac cua vi khuén Bacillus
subtilis natto (Hinh 3 va Hinh 4).

Hinh 3. Khudn lac vi khudn N (trdi) va Nz (phdi) cdy trang
m*‘ lecraer _,f""—'_\. 7

Hinh 4. Khudn lac vi khudn N (trdi) va N2 (phdi) cdy ria
3.1.2. Két qua dinh danh
a. Phuong phap nhuém gram

Ca 2 chung N va N, déu bit mau tim ciia thuée nhudom
(Hinh 5). Do d6, Njva N, 1a vi khudn Gram (+). N; va N,
¢6 hinh que ngén, 2 dau bau, xép thanh chudi hay ding
riéng ¢, phu hop véi hinh dang cua Bacillus subtilis natto.

Hinh 5. Két qud nhuém gram ching Ni (trdi) va N2 (phdi)

b. Phwong phap thir catalase

Ca 2 chung N va N déu ¢6 phan tmg catalase, déu phan
giai HgOz thénthZO va Oz, Do ¢6 hién tuong s,ﬁi bot khi
trén bé mat khuan lac khi cho H,0, 3% vao. Két qua phu
hop v6i dac diém sinh hoa cua vi khuan Bacillus subtilis
natto (Hinh 6).

Hinh 6. Két qud thir catalase ching N (trdi) va N> (phdi)

c. Két qua kiém tra kha ning di dong

Ca 2 chung vi khuan N; va N, déu moc lan ra khoi vét
cay, moc trén bé mat thach, chirng to ca 2 chung déu c6 kha
nang di dong, phu hop véi dac tinh di dong cla Bacillus
subtilis natto (Hinh 7).
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Hinh 7. Két qud kiém tra khd nang di dong ciia chiing
N (trdi) va N2 (phai)
d. Két qua kiém tra kha ning phan giai tinh bt
Két qua Hinh 8 cho thdy Thudc thir lugol khong bat
mau xung quanh khuan lac cia 2 chung Ni va Ny, do d6 ca
2 ching déu co kha nang phan giai tinh bdt. Diéu nay phu
hop véi dic tinh hoa sinh cta Bacillus subtilis natto.

Hinh 8. Kiém tra kha ndng phdn gidi tinh bét ciia
chung N (trdi) va N: (phdi)

e. Két qua thir kha ning 1én men duwong glucose

Moi truong sau khi cay vi khun chuyén tir mau xanh
sang vang luc voi thoi gian 20 gio (Hinh 9). Do do, 2 chung
déu c6 kha nang 1én men duong glucose, phu hop véi dic
tinh sinh hoa cta Bacillus subtilis natto.

wwm

Hinh 9. Két qua thir kha ndng lén men dieong glucose ciia chiing
N (trdi) va N2 (phai)

f. Két qua kiém tra kha ning dong héa citrate

Két qua & Hinh 10 cho thay ca 2 chung vi sinh vét déu
c6 kha nang lam cho méi truong trén dia petri chuyén tu
mau xanh lyc sang xanh lam sau 24 gio. K&t qua nay phu
hop voi dac tinh dong hoa citrate cua vi khuan Bacillus
subtilis natto.

o

Hinh 10. Két qua kiém tra khd néng dong héa citrate
cua chung N (trdi) va N2 (phai)

g. Két qua thir kha ning thity phin casein

Két qua kiém tra kha nang thity phéan casein thé hién &
Hinh 11 cho thay:

Xuét hién vong thuy phan xung quanh khuén lac cua 2
chung N va Ny, do d6 cd 2 ching déu cé kha nang thiy
phan casein. Phu hop véi dac tinh sinh héa cua Bacillus
subtilis natto.

Vong thuy phén casein cua ching N2 16n hon Nj, do d6
chiing N> c6 kha nang sinh tong hop enzyme dé thiy phan
protein manh hon.

Hinh 11. Két qua kiém tra kha ndng thiyy phan casein cia chiing
Ni (trai) va N2 (phai)
h. Két qua kiém tra phan wng fibrin
Mai trudng xung quanh khuén lac )guét hién mau xanh
sau khi thuoc thir Folin dugc nhd 1&€n beé mat thach, chung
to vi khuan c6 kha nang phén giai fibrin. Pay chinh la vi
khuan Bacillus subtilis natto (Hinh 11).

va N2 (phdi)

Su phan gidi firin ctia chiing N, thé hién & Hinh 12 dong
déu va rong hon so véi ching N;. O chung N sy phén giai
fibrin xay ra khong gidng chung N, bén phai, tirc 1a khong
c6 xu hudng lan tda tir tam ra mép dia, vong thiy phan
khong ddng & tim va khong sic nét. Do d6 kha nang phan
giai fibrin ciia chung N, tot hon so véi ching Nj.

Turcac két qua trén (phan 1§1p, nhudm Gram, thir catalase,
kiém tra kha nang di dong, kiém tra kha ndng phén giai tinh
bot, thir kha nang 1én men duong glucose, kiém tra kha nang
dong hoa citrate, thir kha nang thuy phan casein, kiém tra
phan g fibrin) cho phép chung t6i dwa ra ket ludn hai
chung N; va N, phén 13p duoc tir 2 loai natto thuong pham
Nhat Ban va Viét Nam la vi khuan Bacillus subtilis natto.
3.1.3. Két qua chon loc ching vi khudn

Tir két qua cua phan g thir kha nang thity phan casein
va phan ng thir kha nang phan giai fibrin tai muc 3.2 cho
thay:

Ching N; va N, déu ¢6 kha nang thily phan protein va
ching N c6 kha nang thuy phan protein manh hon chung N;.

Chung N va N, déu c6 kha ning phén giai fibrin va kha
nang phén giai fibrin chiung N, c¢6 kha nang thuy phan
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protein manh tét hon ching N;.

Do d6, chung N> dugc chon dé 1én men natto thu
enzyme nattokinase.

3.1.4. Két qua 1én men thir nghiém natto voi nguyén liéu
dau nanh

Str dung chiing N, dé 1én men thir nghiém natto. Natto
thu dugc sau qua trinh 1én men v6i thoi gian 24 gid co dac
diém gan nhu twong tu natto thuong pham,

- Mau nau,
- Mui dac trung cua natto,
- Xuét hién céc soi to, nhdt.

Hinh 13. Natto lén men thir nghiém

3.1.5. Két qua thir kha ndang lam tan huyét khoi ciia dich
chiét enzyme

Natto thu dugc sau 1én men duogc tién hanh chiét thu
enzyme tho. Két qua thir kha ning lam tan huyét khdi cua
dich chiét enzyme ¢ miu déi chirng va mau thir duoc trinh
bay ¢ Bang 1.
Bing 1. Két qua thir khd ndng lam tan huyét khoi cua dich chiét

enzyme
Thoi gian Méu déi ching (g) Mau thir (g)
Ban dau 1 1

Sau 8 gid 0,95+0,02 0,11+0,03

Két qua cho thay huyét khdi ¢ miu thir gin nhu tan
hoan toan, huyét khdi & miu d6i chimg gan nhu khong tan.
Do do, enzyme tho thu nhén tir qua trinh 1én men natto bdi
chung N chinh la enzymenattokinase, c6 kha nang lam tan
huyét khdi rat manh nhu nhitng nghién ctru trude day da
cong bo.

3.2. Thdo ludn

Tu hai miu natto thuong phém cua Nhat Ban va Viét
Nam ching t61 da phan lap trén moi truong dac hi¢u va
dinh danh thanh cong 2 chung vi khuan Bacillus subtilis
natto (N; va Ny). Két qua cling cho théy Bacillus subtilis
natto 1a ching vi sinh vat chinh dugc tim thiy trong natto.

Chung N; kha nang thily phan protein manh hon so véi
chung Ny, két luan dugc dua trén kha nang phan giai casein.
Vi vay, chung N dugc sir dung dé 1én men natto thu enzym
nattokinase.

Dich chiét enzym tho sau ly tdm dugc su dung dé kiém
tra kha ning tan huyét khdi, sau 8 gio 1g huyét khoi tan gan
nhu hoan toan, do d6 enzym thé thu dugc sau 1én men natto
boi ching N> 1a nattokinase.

4. Két luan

Nghién ctru da phan lap va dinh danh thanh cong 2
chung Bacillus subtilis natto tir natto thuong pham cua
Nhat Ban (N;) (N2).

Chuing N c¢6 kha nang phan giai protein ciing nhu kha
nang lam tan huyet khoi cao hon so véi chung Nj,

Dich chiét enzyme nattokinase thé sau khi 1én men
natto boi chung N; c6 kha nang lam tan hoan toan 1g huyét
khdi sau 8 gidr (ty 1¢ 1:3, wiv),

Nghién ciru da gop phan lam ting ngudn gidng vi sinh
vat c6 kha nang sinh tong hgp enzyme nattokinase hoat luc
cao cho Viét Nam.
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