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Tém tat
Natto mét loai thuc phdm chirc nang cé gia tri d3 dwoc chirng minh 13 gitip phong cac bénh tim mach, tai
bién. Hoat chét chinh trong natto la mét subtilisin ¢ tén goi nattokinase (EC 3.4.21.62). Nattokinase do
Bacillus subtilis natto, mot loai vi khuan cé lgi cé mét trong nhidu thuc phdm [én men tiét ra. Nattokinase hién
nay duoc san xuat bang phuong phap 1én men 13n cdng nghé DNA téi t6 hop. Trong nghién cru nay ching téi
bao cdo viéc bi€u hién hoat tinh Nattokinase cla chling Bacillus subtilic C10 trong vector pHT43.
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Abstract

EXPRESSION OF NATTOKINASE ACTIVATION
FROM BACILLUS SUBTILIS C10 IN VECTOR pHT43

Nguyen Thi Anh Thu*?, Nguyen Tran Me Khue*
(1) Hue University of Sciences
(2) Hue University of Medicine and Pharmacy

Natto is a kind of functional food that is highly valued in Asia, and has been proved to significantly reduce
the risk of cardiovascular accidents as well as cerebral stroke. The main bioactive component in natto is a
kind of subtilisin called nattokinase (EC 3.4.21.62). Nattokinase is produced by various Bacillus subtilis natto
strains, a beneficial bacterium that is present in many fermented foods. In this study, we reported expression

of active Nattokinase from Bacillus subtilis C10 in vector pHT43.
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1. DAT VAN DE

Hién nay, ti I& mac bénh ngh&n déng mach do céc
cuc mau déng nhu chirng nhéi mau co tim hay nhoi
mau ndo dang tang cao & Viét Nam va cac nudc trén
thé gidi. Theo t6 chirc Y t& Thé gidi (WHO) hang ndm
c6 khoang 17 triéu ngudi chét do cac b&nh tim mach
ma nguyén nhan la do hdu qua cba chitng huyét
khéi. Cdn bénh nay that su trd thanh maéi de doa d6i
v@i strc khde con nguoi. Triwde day, ngudi ta thuong
diéu tri bénh nay bang phau thuat hodc dung mét s6
loai enzyme nhu urokinase, streptokinase... lam tan
huyét khéi cé hiéu qua tic thi nhung khong lau, dat
tién cé nguy co bién chirng gay xuat huyét.

Nattokinase la mét serine protease cé trong san
pham Natto truyén théng cia Nhat Ban, lan d3u
tién Sumi va céng sy (nam 1980) da thu nhan va
phat hién kha nang lam tan déc hiéu fibrin bdi tir
Bacillus subtilis natto. So sanh véi cac duoc phdm
théng thuong khéc, nattokinase cé nhiéu wu diém
nhw tinh an toan, hiéu qua d3 duwoc chirng minh [&m
sang, hoat tinh cao va tén tai & ndi mac trong thoi

gian dai bang lidu udng nén hiéu qua diéu tri duoc
duy tri. Hon nita, nattokinase con hd tro ting cwong
san sinh ra plasmin (enzyme do co thé san sinh lam
tan huyét khéi bam cht ndi mac). Nattokinase thuc
sw c6 hiéu qua cao hon nhitng loai lam tan huyét tu
thong thuwdng khac nhu urokinase, streptokinase va
tissue plasminogen activator (t-PA).

Nattokinase duwoc thu nhan chld y&u bing con
dudng 1én men ban ran ching Bacillus subtilis natto
trén co chat dau nanh niu chin hay 1én men dich thé.
Thuc t€, nattokinase dugc ly trich tir co' chat hay méi
trwong 16ng thudng ¢é ham lugng khéng cao va hoat
tinh it 6n dinh. Sy t6ng hop nattokinase trong tu nhién
& Bacillus subtilis natto kha phurc tap va chi dat mdrc
dé giéi han. Hay néi cach khdc, cach tiép can trén
thuéng chi hiéu qua néu di kém cdng nghé [én men
hoan hao vdi céc théng s& d3 duoc nghién clru t6i wu
héa. Tuy nhién, cac cong nghé nay thuong it dugc cong
b6. Hién nay d3 cé nhitng nghién ctru budc dau tao
nattokinase tai t6 hop cd hoat tinh bang hé thong vi
khuan (Escherichia coli, Bacillus subtilis Lactococcus
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sp.) Huéng nghién clru nattokinase téi t6 hop budc
d3u cho thay hiéu qua vi enzyme ti t6 hop duoc biéu
hién cé hoat tinh va tiét ngoai bao [3, 4, 5]. Tuy nhién
nghién clru trong nwéc theo huéng nattokinase tai to
hop van con rat it va chi c6 mét vai nghién ctu cla:
Nguy&n Thi Thdo va Quyén Pinh Thi (2013) d& nhén
dong, phan tich trinh tw va biéu hién gen ma hda
nattokinase ti* chiing B. subtilis VTCC-DVN-12-01 va
biéu hién trén B. subtilis WB800 [6], Tran Qudc Tudn
va cong su (2014) da tao dong va biéu hién vugt mirc
enzyme phan hay huyét khdi nattokinase tir ching B.
subtilis [2].

Trong nudc, cac cong ty duoc pham cling bat
d3u cho ra cac san pham tlr nattokinase v&i nguyén
lidu ngoai nhap chl y&u tir Nhat Ban véi gia thanh
cao. Viéc tim ki€m ngudn nguyén liéu nattokinase cé
hoat tinh &n dinh va gid ca phu hop la dinh huéng
clia nhidu cdng ty trong nudc. Do vay, viéc tim hiéu
va thu nhan ngudn gen ma hda nattokinase tot tir
cac chling B. subtilis va xay dyng hé thdng tdi t6 hop
3 ti€p can mé ra trién vong cho céng nghé san xudt
va thu nhan nattokinase hoat tinh cao nham lam
nguyén liéu cho dwgc phdm, thuc phdm chitc nang.

2. VAT LIEU VA PHUONG PHAP NGHIEN CU'U

2.1. Vat liéu nghién ctru

L3 ching B. subtilis C10 da duwgc phan 13p va cét
gilr & -80°C trong phong thi nghiém B& mén Cong nghé
Sinh hoc, Trudng Dai hoc Khoa hoc, Pai hoc Hué.

2.2. Phwong phap nghién ciru

2.2.1. Bién nap vector pHT43/natC10 vao
Bacillus subtilis WB800

2.2.1.1. Chudn bj vector tdi t6 hop pHT43/natC10

Ching E. coli TOP10 mang vector tai t6 hop
pHT43/natC10 duwgc nudi cdy trong 5 ml mai trwong
LB (1% tryptone, 0,5% dich chi&t nam men, 1% NaCl)
qua dém & 37°C véi t6c d6 I3c 185 vong/phut. Sinh
khéi t& bao duoc thu hoi bang ly tdm 10.000 vong/
phut trong 5 phit. Vector tdi t6 hop sau dé dugc téch
chiét bang GenelET Vector Miniprep Kit (Thermo
Fisher Scientific) theo huéng dan clia nha san xudt,
va cit bing 2 enzyme han ché& Xmal va BamHI dé
kiém tra sy hién dién cla gen natC10 trudce khi bién
nap chung vao ching B. subtilis WB800. Thanh phan
phan ¢ng cat gdbm cé: 1x dém tango, 1 U BamHI
hodc 1U Xmal, 1 ug DNA vector trong téng thé tich
50 pl, hén hop duogc G 37°C trong 1 gid. San pham
cit sau d6 duoc dién di trén gel agarose 0,8%.

2.2.1.2. Chuén bj t& bdo khé bién clia ching
Bacillus subtilis WB800

DE chudn bi cho qua trinh bién nap vector téi
t8 hop pHT43/natC10 vao B. subtilis WB800, chling
vi khuén nay d3 duoc xt Iy kha bién bang dém EP
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(0,5 mM K,HPO,-KH.PO,, 0,5 mM MgCl,, va 272 mM
sucrose). Khuan lac don B. subtilis WB800 dugc nudi
cay trong 5 ml méi trudng LB 1dng (1% tryptone,
0,5% dich chi&t ndm men, 1% NaCl) & 37°C qua dém
véi téc do I3c 185 vong/phut. Sau d6, 200 pl dich
nudi cdy dwoc chuyén qua binh tam gidc 250 ml
chtta 50 ml mi truong LB 1dng va nudi dén khi OD,
dat gia tri 0,3. Dich nuéi cdy sau d6 dwoc lam lanh
b3ng cach G 10 phut trong da va sinh khdi B. subtilis
WB800 duoc thu hdi bang ly tam 10.000 vong/phut
trong 5 phut & 4°C. Dich néi duorc loai bo va tiéu
thé& duoc tai huyén pht véi 15 ml dém EP lanh roi
thu hoi bang ly tdm nhu trén. Qua trinh duoc lap lai
thé&m mét 1an trwdc khi tai huyén phu tiéu thé bang
300 pl dém EP. Té bao B. subtilis WB800 sau khi xtr ly
kha bién dwoc st dung ngay cho qua trinh bién nap
vector pHT43/NatC10.

2.2.1.3. Bién nap vector pHT43/natC10 vao
Bacillus subtilis WB800

Vector pHT43/natC10 dwgc chuyén vao B.
subtilis WB800 bang phuaong phdp xung dién véi
thiét bi bién nap cla Hang Bio-Rad. Khoang 300 ng
clia vector tai t6 hop duoc G véi 100 pl té bao kha
bién B. subtilis WB800 trong 5 phut, sau dé duoc
chuyén vao cuvet 2 mm. Qua trinh chuyén gen duoc
thuc hién véi xung 1 kV trong thoi gian 8.6 ms. Sau
qud trinh chuyén gen, hén hop dugc bé sung vao
900 ul méi trudng LB ldng va nudi 37°C, tdc dd lac
250 vong/phut trong 2 gid. Sinh khéi t€ bao duoc
thu hoi va cdy chuyén trén méi truong chon loc LB-
agar c6 b sung khang sinh nudi & 28°C. Vi khuén B.
subtilis WB800 tai t6 hop duoc kiém tra bang khuéch
dai PCR v&i cdp mdi dic hiéu cho gen natC10.

2.2.2. Kiém tra sw biéu hién nattokinase ngoai
bdo trong hé théng vector pHT43

Chiing B. subtilis mang vector tai t6 hop pHT43 va
gen natC10 dugc kiém tra kha nang tiét nattokinase ra
mdi trrdng bén ngoai thong qua so sanh vong phén giai
v&i co chat skim milk.

Céc khuan lac don tai t8 hop dwoc nudi cdy trong
mai trudng LB & 37°C qua dém, lac & 220 vong/phdt.
Pha lodng dich nuéi cdy qua dém véi moi truong LB
dén 0D, ,=0,15 va nubi dén khi OD, dat 0,7-0,8.
Sinh téng hop nattokinase ngoai bao duoc cam &rng
véi Isopropyl B-D-1-thiogalactopyranoside (IPTG)
v&i ndng d6 1 mM va G & 37°C. Thu mau sau méi hai
gi® nudi cdy dé kiém tra hoat tinh nattokinase.

Sau khi cdm @ng sinh téng hop nattokinase,
chuan bj dia mdi trudong LB cé b8 sung 1,5% agar va
2% skim milk, tao cac 16 trén bé mat dia moi truong
¢6 dudng kinh 4 mm. Hat 50 pl dich nudi cdy cho vao
18, G & 37°C qua dém. Vong phan giai skim milk cta
cac khuan lac khdc nhau dugc quan sat.



3. KET QUA va Xmal rdi tinh sach bing GenelET Gel Extraction
3.1. Bi€n nap vector tai t8 hop PHT43/NATC10  (jt. Chat lvgng DNA clia gen va vector dugc kiém

véo3b011¢;illlé;sq,bt;"h:s Wt;SOO — —_— tra trén gel agarose 0,8% va két qua duoc trinh bay
-L.2. Lhuan bl vector p va gen na & hinh 3.6. Nhin chung, cdc mau sau tinh sach cé

Gen natC10 cla ching B. subtilis C10 sau khi tinh : . L T
sach duoc cheén vector bidu hién pHT43. Truéc d6,  ham luong va chat luong tot, dap (ng yéu cau cua
vector pHT43 ciing d3 dwoc m& vong bing BamHI  phan &ng gan (Hinh 3.1).

10 kb

2kb
1 kb

M 1 2

Hinh 3.1. Cit han ché& gen natC10 va vector pHT43 bang BamH! va Xmal.
M: thang chudn DNA 1 kb, 1: gen natC10, 2: vector pHT43.

3.1.2. Chudin bi vector tdi t6 hop pHT43/natC10  WBB800. K&t qua dién di trén gel agarose 0,8% cho
Vector tai t6 hop pHT43/natC10 duwoc tach chiét  thay ching cé chat lwong t6t va ham lwgng dl cho
va kiém tra trwdc khi tién hanh chuyén vao B. subtilis  thi nghiém bién nap.
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Hinh 3.2. Bién di agarose gel 0,8% cla céc vector tai t6 hop pHT43/natC10. M: thang chudn DNA 1 kb, 1:
Vector tai t6 hop pHT43/natC10, 2: Vector tai t6 hop pHT43/natC10 duoc cit bang BamHl, 3: Vector tai to
hop pHT43/natC10 dwoc cat bang Xmal.

3.1.3. Bién nap vector pHT43/natC10 vao  phuwong phdp. Su hién dién cla gen natC10 d3 duwoc
Bacillus subtilis WBS00 kiém tra bang phuwong phép PCR. K&t qua clia phan
Vector téi t6 hop pHT43/natC10 dugc bién nap  &ng khuéch dai cho thay sw cé mét clia gen natC10
vao ching B. subtilis WB800 nhu md ta & phan  trong t& bao B. subtilis WB800 tai t6 hop (Hinh 3.3).
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SU’' DUNG CHITOSAN TAN VA POLYETHYLENE GLYCOL (PEG)
LAM CHAT ON BINH DE CHE TAO BAC NANO
VA NGHIEN C’U HOAT TiNH KHANG NAM
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Tém tat

Bai bdo trinh bay k&t qua nghién ctu ché tao dung dich keo bac nano bang céch dung chét khir axit
ascorbic khir ion Ag* v&i cac chat 6n dinh |a chitosan tan trong nudc va polyethylene glycol (PEG). Tinh chat
d#c trung cla keo bac nano dugc phan tich bang cac phwong phap nhu TEM, XRD va UV-Vis. Kich thudc hat
bac nano ché tao duoc khoang khoadng 2 - 9 nm. Dung dich keo bac nano ché tao duoc cé kha nang khang
nam rat hiéu qua & ndng dd kha thap khoang 20 ppm.

Tir khéa: bac nano, chitosan tan trong nwdc, hoat tinh khdng ném

Abstract

PREPARATION OF SILVER NANOPARTICLES USING WATER
SOLUBLE CHITOSAN AND POLYETHYLENE GLYCOL (PEG)
AS STABILIZING AGENTS AND ITS ANTIFUNGAL ACTIVITY

Dang Xuan Du*, Phan Tu Quy?, Trinh Lan Vi, Ngo Thuy Trang®, Le Van Trung Hieu®
(1) Sai Gon University
(2) Tay Nguyen University

This paper presented the research result of preparating silver nanoparticle solution by reducing Ag* ion
using ascorbic acid as reducing agent with water soluble chitosan and polyethylene glycol (PEG) as stabilizing
agents. The characteristic of silver nanoparticles was determined by TEM, XRD and UV — Vis methods. Results
showed that silver nanoparticles had the size of 2 - 9 nm. The obtained silver nanoparticle solution exhibit

good antifungal activity at the quite low concentration, ~20 ppm.
Keywords: silver nanoparticles, water soluble chitosan, antifungal activity.

1. MO'PAU

TU hang ngan nam trudc, bac da dugc xem nhu
mot kim loai quy véi nhidu (rng dung khédc nhau nhw
[am do trang strc, dong xu,.. Thoi ¢é dai, binh bac d3
duwoc st dung dé gilt nwdc hodc rugu vang. Vao thé
ky XVII va XVIII, bac nitrat d3 dwoc sir dung dé didu tri
viém loét. Hoat tinh khang khu&n cla bac vi thé ciing
d3 duoc cong nhan vao thé ky XIX. Cac &ng dung cé
y nghia clia bac 1a kh(r trung va lam lanh vét thuong.
Tuy nhién, sau khi thuéc khéng sinh dwoc dua vao st
dung thi viéc s&¢ dung mudi bac giam dan [1]. Ngay
nay, cac vi sinh vat tr& nén khang thuéc & phé rong,
nén tac dung cha thudc khadng sinh d3 trd nén han
ché& d&i véi vi sinh vat. Vi vay, viéc ('ng dung hoat tinh
khang khuan clia bac vao y hoc ngay cang duoc quan
tam hon. Bac va cac hop chat cla bac thé hién tinh
d6c vdi vi khuan, vi rat, tdo va ndm [2] nhwng hau
nhu khong thé hién tinh déc véi con nguoi. Pay la
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diém khac biét cla bac véi cac kim loai khac nhu Pb,
Hg,.. Nhitng nam gan day, cdng nghé nano d3 tao
nén nhitng budc dét pha trong nganh dién ti, tin
hoc, y sinh... |am thay d6i doi s6ng nhd cac ¢ng dung
thwc t& nhu kem dénh rang nano, binh sita nano, tl
lanh va méy diéu hoa khéng khi &ng dung cong nghé
nano... D8i véi cdng nghé nano thi bac nano duoc
chd y nho hoat tinh khang khuan ting 1én khoang
50.000 lan so véi bac khéi. Nhu vay, 1 gam bac nano
¢6 thé sat khuan cho hang tram mét vuéng chat nén
[3]. Cac sdn pham chita bac nano nhw dung dich khir
mui co thé, nwéc sat khudn, bang gac y té... cling d3
duwoc thuong mai héa.

C6 nhiéu phuong phap ché tao bac nano nhu
khir hda hoc, 3n mon laser, sinh hoc, héa ly hay vat
ly. Trong d6é phuong phdp an mon laser, sinh hoc
hay vat ly mang lai hiéu qua kha cao nhung khd dat
tién va diéu kién vé thiét bj chua phé bién. Phuong
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