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Tom tat

Céc chuing vi khudn c6 hogt tinh nattokinase phan ldp tir san pham Natto th; trrong va
thuec pham 18n men tyr ché bién, két qud da thu dwoc 12 chiing trong d@é ¢ 11/12 chung ¢ hogt
tinh tiéu huyét. Thuc hién sang loc trén méi truong thach méau thu nhdn dwoc 3 chiing cho vong
phén glal Manh la A1, A8, A11, trong dé ching A1l cho hoat tinh cao nhat (5,17 FU/mI) khi
nudi cay trén méi tmong MPA, dinh danh cho két qua 1a Bacillus subtilis. Khi khdo sat anh
hwong cua cac nguon N va nguon C khdc nhau doi véi hoat tinh enzyme cho két qud cao nam
men 20 g/l va maltose 15 g/l cho hoat tinh nattokinase cao nhat (8,6 FU/ml)

Tir khoa: nattokinase, Bacillus subtilis, mdau dong, maltose, cao ndm men
Abstract

ISOLATION OF NATTOKINASE PRODUCING BACTERIA AND EXAMINATION
EFFECTS OF SOME FACTORS ON NATTOKINASE ACTIVITY

12 Nattokinase producing bacteria species were isolated from commercial Natto and fermented
soybean. There are 11 in 12 species show blood — analizing activity. Screening on rabit blood agar,
species named Al, A8, A1l show large clearing zones. The A1l species produce highest nattokinase
activity when cultivating in MPA medium and was indentified as Bacillus subtilis A11. Cultivating
Bacillus subtilis A11 in media with a variety of nitrogen and carbon sourses, the yeast extract 20 g/L
and maltose 15 g/L bring about highest nattokinase activity (8.6 FU/ml).

1. Gigi thigu

Ngay nay, ty & so nguoi mac cac bénh do sy hinh thanh cia cac khdi mau dong nhu tai
bién mach mau ndo, dot quy... ngiy cang ting cao. Dé phong ngira va diéu tri nhitng cin bénh
nay, ngoai viéc thuc hién 16i song khoa hoc, chiing ta nén st dung nhirng san pham chira hoat
chat 1am tan huyét khdi. Nattokinase 1a enzyme c6 kha ning 1am tan huyét khdi, duoc tim thay
trong thuc pham Natto vao nam 1980 bai GS. Sumi Hiroyuki. Nattokinase dugc dua vao thi
truong Viét Nam ¢ hai dang: dang vién udng va thuc pham. Tuy nhién, vién udng duoc nhap
khau tir nu6c ngoai nén gia thanh cao va thuc pham chira nattokinase cua nguoi Nhat ¢d khau
vi khéng hop véi nguoi Viét Nam gay kho khan trong viéc diéu tri va phong ngira bénh. Do
vay, bai nghién ciru dugc thuc hién vai muc tiéu cha dong tao ra nattokinase tir chiing Bacillus

55



D4 Thi Hoang Tuyén... Phdn Idp vi khudn cho hoat tinh Nattokinase cao...

sp. dugc phan lap tir thuc pham natto, gp phan vao cong nghé san xuat cac san pham chia
nattokinase phu hop véi nguoi tiéu dung Viét Nam, tao diéu kién thuan lgi hon trong viécC
phong va diéu trj cac bénh lién quan dén sy hinh thanh huyét khéi.

2. Vit liéu va phwong phap nghién ciu

2.1. Vat ligu: Thuc pham Natto truyén théng ngoai thi truong. Thuc pham 1&n men tu ché
bién: dau nanh dugc luc chin, boc trong rom, dé 18n men ty nhién trong 72 gio. Méi truong sir
dung trong phan lap 1a méi truong thach mau: tryptone 10g/l, soytone 5¢/l, NaCl 5 g/l, agar 15
g/l, mau tho 5 g/l. M6i treong co ban trong I1€n men Ia MPA: cao thit 5g/l, soytone 10 g/l, NaCl
5 g/l (c6 hodc khdng bd sung agar 15 g/1)

2.2. Phwong phap

Phwong phdp phén Idp: Tt 2 ngudn thuc pham 1én men, tién hanh can va nghién 10 g
mau cho vao binh tam gi4c chira 90 ml nudc cét vo tring dé dwoc mau pha lodng 10-1, ly thm &
2000v/phut, 15 phat, thu dich néi. Tiép tuc pha loing dé dwoc cac néng do 10-2, 10-3, 10-4, 10-
5. Mau da pha loang duoc cdy trai trén méi truong MPA, dat ¢ nhiét do 370C trong 48 gio sau
d6 phan tach va 1am thuan cac khuan lac dic trung co hinh thai nghi ngd 1a Bacillus sp.

Sang loc chung vi khuan c6 hogt tinh nattokinase: Sang loc cac chung cé hoat tinh
nattokinase bang cach dinh tinh trén dia thach méau. Dung khoan nat chai khoan 15 trén bé
mat thach mau trong cic dia petri, nhé vao mdi 16 khoan 0,1 ml dich 1én men, u & 370C va
do dudng kinh vong phan giai sau 24h. Chon 3-5 ching c6 duong kinh phan giai huyét khoi
cao nhat tir mau phan lap dé thuc hién qua trinh sang loc thir cp. Sang loc thw cip ching
c6 hoat tinh nattokinase cao bang cach nuéi ciy chim trong méi trudng MPA long & 370C
trén may lic 150 vong/phut, 24 gio. Dich sau nudi ciy duoc thu nhan bang ly tam va dinh
luong hoat tinh nattokinase theo phuong phap so mau (Wang et al., 2009). Mot don vi hoat
d6 Nattokinase (FU - fibrinolytic unit) duoc dinh nghia 1a su gia ting 0,01 d6 hap thy trong
mot phuat cua dung dich phan ang. (Japan Bio Science Laboratory Co., Ltd). 0,4 ml enzyme
duoc cho phan ¢ng vai 1ml dung dich fibrin 2,62 g/L pha trong 2,6ml Tris — HC1 1M, dé &
15 phit & 370C sau d6 thém 2ml dd TCA 0,11M, ly tam 10 phat & 10.000 vong/phdt, rdi
do mau ¢ budc séng 275nm (AT). Mau tring dugc thuc hién bang cach cho 2ml TCA 0,11
M vao cung dung dich co chat, i & 370C trong 15 phit, sau d6 thém 0,4 ml enzyme, ly tim
& 10000 vong/phit, 10 phitt va do & budc séng 275 nm (AB).
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Thoi gian 1én men: Cay gidng vao 50ml méi trudng ¢ thanh phan cao thit 5 g/l, peptone
dau nanh 10 g/1, NaCl 5 g/I. Sau d6 tién hanh nudi trén may lic 370C, toc do lac 150 vong/phut
trong 12, 24, 36, 48h va thu dich 1én men. Dya vao hoat tinh nattokinase (FU/ml) cua dich canh
truong sau 1én men dé xac dinh thoi gian nudi ciy tot nhat.

Hoat tinh nattokinase (FU/ml) =

Nguon nitrogen: Cay gidng vao 50ml méi truong MPA long (thanh phan gom..) ¢ b
sung 3 nguon nito gdm cao nam men, urea, (NH4)2S04 véi cac nong do 5 g/l, 10 g/l, 15 g/l, 20
g/1, diéu kién nudi cy twong ty nhu trén. Dya vao hoat tinh nattokinase (FU/ml) cua dich canh
trurong sau 1én men dé lya chon ngudn nito voi néng do tot nhat.

Ngudn carbon: Cay gidng vao 50ml méi truong MPA long ¢6 bo sung glucose, maltose
va sucrose nong do 5g/1, 10g/1, 15g/1, 20g/1, diéu kién nudi cay tuong tu nhu trén. Dua vao hoat
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tinh nattokinase (FU/mI) cua dich canh truong sau lén men dé lya chon ngudn carbon ndng do
tot nhat.
 Phuong phdp xii 1y s6 lieu: Mai thi nghiém dugc lap lai 3 1an, cac s6 liéu duge danh gia

sai s0 chuan bang chuong trinh STATGRAPHICS Centurion XV.I xtr ly 1 nhan to ANOVA.
3. Két qua va ban luan

3.1. Phan ldp va tuyén chon cac chung vi sinh vdt ¢6 kha ndng sinh tong hop nattokinase

Tir thuc pham Natto di phan 1ap dwoc 12 chung nghi ngo la Bacillus sp, md ta ¢ bang 1.

Bdng 1. Céc chuing vi khuan phan ldp tir thuc pham Natto

Tén Hinh thdi dai thé MO ta Khé niang | Hinh | Gram
chiing va vi the khuan lac tiéu huyét | thai te
bao

Khuan lac khé,
nhéam, mau trang
stra, cO l6p mang
min lan ra bé mat

thach, 1am d6i mau
moi truong

Al + Que +

Khuén lac mau
vang, tron nhan, - Que +
nhay

A2

Khuan lac mau
trang sira, bé mat
¢6 nép nhan, 16i
16m, tdm khéng
nhén, bam chit vao
moi truong thach

A3 + Que +

Khuén lac mau
trang sira, vién
nhan I6n, bé mat
15i 18m, tam khong + Que +
nhan, ¢6 16p mang
trong lan ra bé mat
thach

A4

Khuén lac mau
tring sita, nhdy,
bam chat vao moi + Que +
truong thach, lam
d6i mau méi truong

A5
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Khuén lac mau
trang sira, 15i ¢
tdm, mép rang cua, + Que +
bam chat vao moi
truong thach

A6

Khuén lac mau
tréng sira, bé mat
¢6 nép nhan 16n, + Que +
bam chat vao moi

truong thach

AT

Khuén lac mau
trang sira, bé mat
¢6 nhiéu nép nhan
nho, tim nhan 16n,
bam chat vao moi

truong thach

A8 + Que +

Khuan lac mau
trang sira, bé mat
¢6 nhiéu nép nhan
dang bong xu, tdm
dugc bao bai nép

nhin 16n, nhiy,
bam chat vao moi

trudng thach

All

Khuén lac mau
trang sira, bé mat
6 nép nhan, c6 16p + Que +
mang min lan ra bé
mit thach

Al3

Khuén lac mau
trang sira, bé mat
¢6 nép nhin, nhan
nhiéu & vién, tam
khong nhan, mép

rang cua

Al4

Khuén lac mau
trang stra, bé mat + Que +
¢6 nép nhin

Al5
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Céc chang phan lap duoc c6 mau tring duc dén vang nhat, bé mit cua khuan lac tron
hoic ¢ nép nhan véi céc hinh dang khac nhau. Két qua thar nghiém sinh héa trén 12 chang cho
thay chi ¢ chung A2 la khdng c6 kha ning tiéu huyét, day 1a dic tinh quan trong gitp chon loc
chung co hoat tinh nattokinase.

Thue hién sang loc vi khuan c6 hoat tinh trén méi trudng thach méu cho thay c6 11/12
chang tao vong phan giai (biéu do 1) trong d6 3 chiung Al, A8 va A1l cho vong phan giai
manh nhit dugc chon dé thuc hién sang loc tha cdp. Khi khao sat dinh lugng hoat tinh
nattokinase tao ra trong méi trudng nudi cay 3 ching Al, A8 va A1l ching tdi nhan thiy hoat
tinh ciia ching A11 la cao nhit (bang 2)

All Al2 Al4 AlS

= o o

(1]

'ru?:u HUYET (mm)

DUCONG KINH VONG

CHUNG

Biéu dé 1. Puwong kinh vong tiéu huyét ciia 12 ching vi khudn trén méi trirong thach mau

Hinh 1. Khad ndng tiéu huyét cia 12 Chung Vi khudn trén méi truong thaCh mau
Bdng 2. Hogt tinh nattokinase cua chung Al, A8, A1l

Chiing Hoat tinh natokinase (FU/ml)
Al 1,2t 0,31
A8 3131 024
All 517 % 0,24°

binh danh ching A11 theo phuong phap giai trinh ty gen 16S — rRNA va tra ctu trén
ngan hang gen BLAST SEARCH, két luan chung A11 1a Bacillus subtilis, chiing toi sir dung
chang nay cho cac khao sat didu kién va méi truong nudi cay.
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3.2. Két qua khao séat anh huong thoi gian va méi trweong 1én men

Anh huéng cia thoi gian nudi cdy

Két qua khao st cho thiy hoat tinh natokinase (FU/ml) cua chung B.subtilis A1l thé
hién cao nhat la 4,1 FU/ml vai thoi gian 1én men la 24h.

Bdng 3: Hogt tinh nattokinase
cua chung A1l teo ra trong canh
truong theo thoi gian 1én men

=
=

W

Thoi gian Hoat tinh
(h) natokinase (FU/ml)

e

M P e th

12 2531 0,15°

24 41t 0,15

ot

HOAT TINH

36 3,431 0,00

48 2,1+ 0,06

NATTOKINASE (FU/ml)

= &
S = th

Biéu dé 2: Hogt tinh nattokinase 12 24 36 48
(FU/mI) cua chung B.subtilis THOI GIAN (GIO)
Al1 theo thoi gian Ién men

O 12 gio chua du thoi gian dé vi sinh vat phét trién nén hoat tinh enzyme chwa cao. Khi
kéo dai thoi gian nudi ciy ¢ 36 va 48 gio thi hoat tinh enzyme giam manh vi thanh phan méi
truong thay doi mat do vi sinh vat giam 1am giam luong enzyme duoc san xuét, ngoai ra do can
kiét co chat nén vi sinh vat c6 thé da chuyén héa nhitng san pham tao ra trude d6 (trong d6 co
nattokinase) khién cho ham lugng céc chat nay giam.

Két qua phu hop vai nghién cau cua Rasagnya et al.,(2013) cho ring chung Bacillus
subtilis khi 1&n men dich thé cho hoat tinh enzyme nattokinase cao nhat sau 24 gio.

Anh hwéng cia nguon nito

Mai truong co ban MPA di chira ngudn dam dau nanh, khao sat cac ngudn bd sung N ¢o
ban chit vo co va hitu co cho két qua cao nam men nong d6 20 g/l cho hoat tinh enzyme
nattokinase tét nhat (5,5 FU/ml).

Bdng 4: Hogt tinh nattokinase (FU/ml) cua ching B.subtilis A11 theo cac Nguon nito & Cac
nong do khac nhau.

Nong dd (g/l) Urea Cao nam men (NH,),SO,
5 157 £ 0,29% 2,47t 0,203 0,831 0,203
10 23t 0,322 201 038 1,8% 0,12°
15 22T 038 3471 0,32° 28+ 023
20 341 021° 55% 0,68 143F 017

Vé6i nguon N hitu co 1a cao nam men c6 chira nhiéu cac protein, cac acid amin, céc
vitamin dac biét 1a vitamin nhém B va céc chat khoang tir ndm men, s& rat dé dang cho cac vi
khuan di dudng hoa nang nhu Bacillus subtilis sir dung dé tong hop thanh phan protein cua té
bao. Trong khi dé, cic ngudn nito vo co nhu urea, (NH4)2SO4 cho thiy su khdng thich hop
cho qué trinh 1én men cia Bacillus subtilis vi trudc hét khi sir dung cac hop chat nay vi khuan
s& t6n nhién liéu va ning lwong hon dé tong hop nén céc thanh phan cé ban chét l1a protein.
Ngoai ra, trong mdi trudng nudi cay, cac mudi amon nhu (NH4)2SO4 sau khi dong hda goc
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NH4+ trong méi truong sé tich luy cac anion vo co (SO42-) lam giam pH moi truong. Do do,
vi khuan khong thé sinh truong va phét trién tot. Két qua nay phd hop véi nghién ciu cua
Wang et al., (2009).

Biéu do 3: Hogt tinh nattokinase 7
(FU/ml) cua chung B.subtilis A11 | ] .
theo cac nguon nito' véi nong do ﬁ \
khac nhau. g 5
o)
|_
=
l<T: £ I I UREA
§E3 1 01— " CAO NAM MEN
z I I 1 1 o (NH4)2504
= 2 I I e
%. I N ) = . ol ~ I = I
1S —® 85— N — N
= a2 B . &
0 o~
5 10 | _ 15 20
NONG PO (g/L)

Anh hwéng ciia nguén carbon
Bdng 5: Hogt tinh nattokinase (FU/mI) cuia ching B.subtilis A1l theo cac nguon carbon ¢ cac

nong dé khac nhau.

Nong dd (g/l) Glucose Maltose Sucrose
5 58* 0,17° 6,2t 0,217 55% 0,12°
10 66% 021 7,03% 0,07° 6,07+ 0,07°
15 72+ 012° 8,6+ 0,15° 6,6 ¥ 0,12°
20 6,1t 0,15%® 6,0 0,25° 57t 0,21®

Biéu dé 4: Biéu do thé hién hogt tinh nattokinase (FU/mI) cua ching B.subtilis A11 theo cac
nguon carbon vai nong do khac nhau

10
LU 8 :
o @2 . = = =
Z3=6 =T R = I
=T E o GLUCOSE
Zop4 . oo DNoge " MALTOSE
SEL 920 585 N 5 20
=a o N & = = SUCROSE
T 2 — — —
2
0
5 10 15 20
NONG PO (g/L)

Tuy ting loai duong ma vi sinh vat c6 nhitng kha nang su dung khac nhau: sucrose la
mot loai duong d6i nén vi sinh vat phai st dung ning lwong dé phan cat thanh glucose va
fructose lam tiéu ton mot phan nang lwong nén két qua sinh tong hop enzyme khong dugc cao;
glucose 1a duong don dé hip thu cho nén duoc sir dung lam ngudn carbon cho phan 16n vi sinh
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vat; maltose ciing 1a dudong d6i nhung vi Bacillus subtilis c6 hé théng chuyén phospho khong
can phosphoenolpyruvate (the phosphoenolpyruvate (PEP) — dependent phosphotransferase
system — PST) hoat dong théng qua 1 loai enzyme dac hiéu (enzyme 1ICB) cé kha nang cam
g va chuyén hoa maltose (Stefan Schonert et al., 2006) di gitip cho maltose tré thanh ngudn
carbon thich hop d6i vai Bacillus subtilis. Két qua nghién cau cho thiy ngudn duong maltose
15 g/l cho hoat tinh nattokinase cao nhit (8,6 UI/ml), khi ting ndng do duong maltose &n 20 g/l
thi hoat tinh enzyme thu duoc giam vi nong d6 duong qué cao s& tao &p suat thim thau trong
mdi trudng gay bt lgi cho qua trinh sinh téng hop cua vi sinh vat. Két qua trén pha hop voi
nghién ctru cua Liu et al., (2005), Wang Jau-Kai, (2009), Cong Wang et al., (2009).
4. Két luan

Tir ngudn thyc pham dau nanh 1én men 1a natto thwong pham, nhém da phan lap duoc 12
chuang vi sinh vat, trong d6 ¢6 11 chung c6 hoat tinh 1am tiéu huyét khéi. Qua cac thi nghiém dinh
lwong, lya chon dugc ching A1l c6 hoat tinh nattokinase cao nhit, duoc dinh danh la chung
Bacillus subtilis A11 va tiép tuc sir dung chung nay dé khao sat céc yéu té anh huong dén qua
trinh 1én men thu nhin enzyme natokinase nhu thoi gian 1&n men, ngudn nito, ngudn carbon, pH.
Céc thi nghiém khao sat diéu kién 1&n men vi khuén thu enzyme nattokinase cho két qua hoat tinh
enzyme cao nhét véi cac ngudn dinh dudng lan Iuot & ngudn nito: cao nAm men (20 g/l), ngudn
carbon: maltose (15 g/1) trong diéu kién pH méi truong 12 7.5 va nudi cy trong 24h. Sau khi chon
cac diéu kién cling nhu thanh phan méi truong tét nhat thu dwoc hoat d6 enzyme natokinase (10,6
FU/ml) cao hon méi truong co ban ban dau (5,17 FU/mI) 1a 2,05 lan.
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