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ABSTRACT

Bacillus subtilis natto is one of bacteria generally recognized as safe and produces
nattokinase, a fibrinolytic enzyme. It so could potentially be used as probiotic for
prevention and treatment of cardiovascular diseases. In this study, the bacteria’s
probiotic properties such as bile salt tolerance, simulated gastric fluid tolerance and
fibrinolysis ability were tested. The results showed that the bacteria survival highly
remained under survey conditions. After 3 hours incubating in 0.3% and 0.6% bile
salt containing media, survival percentage of bacteria were 96.8% and 85.5%
corresponding to 7.87+0.08 and 6.95+0.10 log CFU/mL, respectively. After
exposure to pH 2 for 3 hours, survival density of bacteria was 6. 73+0.04 log CFU/mL
or 79.11% of initial density. After 3-hour incubation in simulated gastric conditions,
pH 2.5 and 0.3% pepsin, survival density of bacteria was 6.71+0.02 log CFU/mL or
83.31% of initial density. B. subtilis showed antibacterial activity against 4
pathogenic bacteria: Escherichia coli ATCC 8739 (8,00+0,76 mm), Salmonella
typhimurium ATCC 14028 (9,00+0,40 mm), Staphylococcus aureus ATCC 6538
(10,00+0,58 mm) and Pseudomonus aegurinosa ATCC 25853 (8,000,29 mm).
Fibrinolytic activity was determined via clotted degradation; 25% clotted weight was
lost after 2-hour incubation with 36-hour cultured broth.

TOM TAT

Bacillus subtilis natto la dong vi khudn thugc nhém vi khudn an toan va co kha nang
téng hop nattokinase, mot enzyme phdn gidi huyet khoi. Chiing cé tiém nang vung
dung lam probiotic trong phong ngira va hé tro diéu tri cdc bénh lién quan dén tim
mach. Nghién ciu nay kiém tra diic tinh probiotic nhw khd ndng chiu mudi mat, kha
ndng chiu dung diéu kién dich da day nhan tao va kha nang lam tan huyét khoi ciia
B. subtilis natto. Két qud cho thdy ching vi khudn chiu dwoc cdc diéu kién khdo sdt.
Sau 3 gio i trong méi trieong chika 0,3% va 0,6% mudi mdt; mdt dg duy tri lan gt
I 96,8% va 85,5% so véi ban dau twong ung voi 1,87+ 0,08 va 6,95+ 0,10 log
CFU/ML. Sau 3 gic i & méi truong pH 2, vi khudn 6 kha ndng ton tai véi mdt do
dat 6,73+0,04 log CFU/mL twong img ty I song la 79,11% so véi ban dau. Sau 3
gio i trong méi truong dich da day nhan tao pH 2,5 ¢6 bé sung 0,3% enzyme pepsin,
mdt do duy tri 6,7120,02 log CFU/mL ving voi ty 1¢é 83,31% so voi mdt dp ban dau.
B. subtilis natto c¢6 kha ning khang lai 4 logi vi khudn gdy bénh trong nghién ciu
nay Escherichia coli ATCC 8739, Salmonella typhimurium ATCC 14028,
Staphylococcus aureus ATCC 6538, Pseudomonus aegurinosa ATCC 25853 voi
vong v khudn twong vmg la 8,0; 9,0; 10,0 va 8,0 mm. Khd ning hoa tan huyét khoi
diroc khdng dinh khi dich nudi cdy sau 36 gio: ¢6 kha ndng lam tan 25% heong huyét
khéi twoi sau 2 gio .

Trich dan: Poan Thi Ngoc Thanh, Pham Nguyén Kim Lai va Pham Thi Thiy Ngoan, 2020. Déc tinh probiotic
va kha nang lam tan huyct khoi cua ching vi khuan Bacillus subtilis natto. Tap chi Khoa hoc
Truong Pai hoc Can Tho. 56(1B): 104-110.
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1 PAT VAN BE

Dot quy la nguyén nhéan gay to vong dung hang
ther ba sau cac bénh ly vé tim mach va ung thu,
nhung dtmg hang dau vé ty Ié tan tat & ngudi truong
thanh (Feigin et al., 2009). Theo Té chiic Y té Thé
giéi (WHO), mdi nam c6 15 triéu ngudi mac dot quy
ndo trén toan cau, trong d6 ¢ 5 triéu ca tir vong va
5 triéu nguoi khac phai chiu dung nhiing khuyét tat
vinh vién do dot quy ndo gay ra, dat ganh ning lén
gia dinh va xa hoi, dac biét 1a ¢ cac nude dang phat
trién, trong d6 c6 Viét Nam (Feigin et al., 2014).
Nam 1980, Sumi Hiroyuki da phat hién ra natto —
mot loai thuc pham truyén thong cua ngudi Nhat
dugc 1én men bang cach G d4u tuong niu chin véi
B. subtilis natto. Vi khuan nay tiét ra enzyme
nattokinase c6 kha nang tiéu to huyét manh, enzyme
truc tiép tac dong 1én to huyét va 1am tan cac to huyét
dong thoi giup cai thién chue néng cua cac enzyme
lam tan huyet khéi cia co thé. Dua trén nguon goc
thuc pham va hoat tinh 1am tan huyét khdi manh,
nattokinase dugc nghién ciru, san xuat va thuong
mai hoa nho tac dung phong ngtra dot quy va cé hiéu
qua kéo dai (Sumi et al., 1990). Viéc bd sung vi
khuén co thé san sinh nattokinase vao bita an 1a cach
hiéu qua dé phong ngira cuc mau déng - hién twong
dan dén cac nguy co tai bién dot quy. Bén canh do, B.
subtilis natto thudc loai B. subtilis dugc WHO déanh
gi4 14 an toan va dugc dung trong thuc phdm. Ddng
thoi, vi khuan nay ciing co tac dung giam aldehyde
trong qua trinh phan giai ruou trong mau ngudi uéng
ruou gitp giai doc nhanh (Sumi et al., 1995). Nho
d6, chung 1a probiotic tiém ning trong san xuat thyc
pham chtrc ning, c¢6 thé str dung trong phong ngira
nguy co dot quy. Mot nghién ciiu chi ra rang cac
chung B. subtilis natto c6 kha nang bam dinh, mot
trong nhimg dic tinh cua vi khuin c6 lgi cho duong
rudt (Le and Nguyen, 2016). Mat khac, mét chung
vi sinh vat co tinh chét probiotic can ¢6 nhitng dic
tinh c6 lgi cho vat chu, dong thoi phai séng sot qua
dugc diéu kién khic nghiét cua da day va hé tiéu hoa
cua vat cha. Gia tri pH cua da day nguoi thuong dao
dong trong khoang 1 dén 3. Mot s6 nghién ciru khao
sat kha nang sdng sot cia chung vi khuan ding cho
probiotic ¢ ngudi trong diéu kién dich da day nhan
tao vai gia tri pH tir 1 dén 3 hoc tir 2 dén 2,5, nong
d6 mudi mat tir 0,3% dén 0,5% (Cenci et al., 20086,
Sangtiago et al., 2008), ndng do pepsin tir 0,2% dén
0,3% (Agung et al., 2015). Vi vay, dé tai nay tién
hanh khao sat nhiing dac tinh c6 loi cta chung B.
subtilis natto dugc phan 1ap tai Viét Nam nhu tinh
khang khuan, kha ning tan huyét, tinh khang khang
sinh, dong thoi khao sat kha nang chong chiu lai cac
diéu kién khic nghiét cua hé tiéu hoa duong ruot o
nguoi.
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2 VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1 Nguyén li¢u

béau nanh (chg My Tho) dugc ludc chin va
chung vi khuan B. subtilis natto (duwoc cung cap bai
truong Pai hoc Bach Khoa Thanh phd Ho Chi
Minh). Sau 24 gio, vi khuan B. subtilis natto trong
san pham 1én men duoc phan 1ap lai, 1am thuan va
sir dung dé khao sat cac dic tinh probiotic trong
nghién ctru nay. Cac chung Escherichia coli ATCC
8739, Salmonella typhimurium ATCC 14028,
Staphylococcus aureus ATCC 25923, Pseudomonas
agurinosa ATCC 25853 duoc cung cap bai Truong
Dai hoc Bach Khoa, Pai hoc qudc gia Thanh phd HO
Chi Minh. Khang sinh dwoc cung cap boi cong ty
Nam Khoa, Viét Nam. Hoa chéat va méi truong duoc
cung cap boi hang Himedia, An D9.

2.2 Phuwong phap

2.2.1 Chuan bj huyén phi vi khudn Bacillus
subtilis natto

Nudi vi khuan B. subtilis natto trong 10 mL moi
truong NB (10 g/L cao thit; 10 g/L pepton; 5 g/L
NaCl) lic & 150 rpm, 37°C trong 24 gid. Ly tam thu
sinh khéi & 5.000 rpm, 15 phut, 4°C. Huyén pht sinh
khéi B. subtilis natto thu duoc trong 10 mL dung
dich dém PBS (8,0 g NaCl; 0,2 g KCI: 1,44 g
Na;HPO4; 0,24 g KH2PO4, pH 7,4). Str dung huyén
phtl nay cho cac thi nghiém, mat sé vi khuan dugc
xac dinh theo cac nghiém thurc trong thi nghiém.

2.2.2 Khdo sdt kha nang chong chiu pH thdp,
dich da day nhdn tao va muoi mat

Ddi véi didu kien pH thap: Hat 2 mL huyén phu
vao cac 6ng nghiém chta 2 mL dung dich PBS ¢6
pH 2; pH 3 vapH 7. U ¢ 37°C (mdi gia tri pH lap lai
3 1an). Sau 0, 1, 2 va 3 gid 1, 0,1 mL dich vi khuén
dugc dem kiém tra mat s vi khuan trén maéi truong
thach nutrient agar (NA) biang phuong phap dém
khuan lac. Di voi diéu kién dich da day nhén tao:
thuc hién nhu trén nhung cac dng nghiém c6 didu
kién 1a pH 2,5 va chtra cac ndng do pepsin lan luot
1 0% 0,2% va 0,3% (Agung et al., 2015). Déi véi
diéu kién mudi mat: thuc hién nhu’ trén nhung cac
ong nghiém c6 nong d6 mudi mat 1a 0%; 0,3% va
0,6% (Quéch Dtrc Tin va ctv., 2013).

2.2.3 Xdc dinh mdt dé té bao bang phwong
phdp dém khudn lac

Mau duoc lay tir cac thoi diém trude va sau khi
u o trén dugce trich ra 100 uL va pha loang béac 10
dén 107, Trai 100 pL cua dich pha lodng & ba nong
d6 cudi trén moi truong NA, i & 37°C. Sau 18 gio,
tién hanh dém sé khuan lac moc trén dia va tinh mat
do té bao theo cong thirc N = =2 voi N (CFU/mL)
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1a mét d6 té bao, n 1a s6 khuan lac trung binh & ndng
d6 duogc chon, V (mL) 1a thé tich mau céy trai, D 1a
hé s6 pha lodng duoc chon. Pon vi ciia mat do té
bao trong phan két qua dugc biéu dién bang log N.

2.2.4 Khdo sat kha nang doi khdang véi vi
khudn gdy bénh

Khao sat kha nang ctia B. subtilis natto khang lai
4 ching gay bénh Escherichia coli ATCC 8739,
Salmonella typhimurium ATCC 14028,
Staphylococcus aureus ATCC 25923, Pseudomonas
agurinosa ATCC 25853. Vi khuan B. subtilis natto
dugc nudi cay trong moi truong NB trong 24 gio, ly
tam lay dich, bo sinh khéi. Vi khuan gay bénh ciing
duoc nuoi cay trong NB long qua dém, ly tim va hoa
Vv6i nudc mudi sinh 1y sao cho dich khuan ¢ d6 duc
bang 0,5 Mc Farland. Trai 100 pL dich khuan nay
1én bé mat dia méi trudng NA. Puc cac 15 thach co
duong kinh 5 mm. Cho vao mdi 16 thach 50 pL dich
nudi cdy vi khuan B. subtilis natto, lap lai 3 1an voi
mdi loai vi khuan gy bénh, mdi dia thach c6 mot
giéng ddi ching chira 50 uL nude mudi sinh 1y, Dé
yén 30 phat dé dich ngim vao thach va dem u ¢
37°C. Po duong kinh vong vo khuan sau 24 gio.
Puong kinh vong vo khuan 1a hiéu cua duong kinh
I6n nhat ¢6 hién tuong vo khuan trir duong kinh 15
thach. Mdi chung thi nghiém duoc lap lai 3 lan va
lay dbi chimg am 1a nuéc mudi sinh 1y.

2.2.5 Khdo sdt khd nang khdang khdng sinh

Phuong phap dia khuéch tan theo hudng dan cia
Hoi dong qudc gia Hoa ky V& céc tiéu chuan 1am
sang phong thi nghiém (Clinical and Laboratory
Standards Institude — CLSI, 2012) dwoc sir dung dé
danh gia tinh khang khang sinh. B. subtilis natto
dugc nudi trong méi trudng NB, lic ¢ diéu kién 150
rpm, 37°C trong 24 gid. Thu sinh khi va hoa voi
nuéc mubi sinh 1y dé dat do duc bang 0,5 Mc
Farland. Dung tim béng v6 trung thim vao dich
khuan va quét déu 1én bé mit dia thach méi truong
MHA (Mueller Hinton Agar — 300 g/L cao thit bo,
17,5 g/L casein, 1,5 g/L tinh bot, 17 g/L agar pH
7,3), dé kho mit thach trong 10 phut. Dia khang sinh
duoc dat 1én mat thach va u & 37°C trong 24 gio.
Puong kinh vong vo khuan dugc so sanh voi tidu
chuan caa CLSI, 2012 dé két luan tinh nhay cam
khang sinh. Cac loai khang sinh sir dung la
amoxcillin 10 pg (Ax), cefotaxime 30 pg (Ct),
ciprofloxacin 5 pg (Ci), clindamycine 2 pg (cL),
chloramphenicol 30 pg (Cl), erythromycin 15 ug
(Er), streptomycine 10 pug (Sms), tetracycline 30 ug
(Te), vancomycine 30 ug (Va). Mdi thi nghiém dugc
I3p lai ba lan va tinh gia tri trung binh.

2.2.6 Khdo sat kha nang hoa tan huyét khoi

Nuoi vi khuan B. subtilis natto trong méi truong
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NB ¢ 37°C, lic 150 rpm. Sau 24 gio, 36 gio va 48
glor nudi, ly tdm 5.000 rpm trong 15 phut, bé sinh
khol thu dich vi khuan. Cén 2 g huyét heo tuoi vao
dng nghiém, bd sung thém 2 mL dich chiét vi khuan
thu dugc & trén vao 6ng nghiém, mau ddi chimg
duong bd sung 2 mL dich enzyme nattokinase
thwong pham (cong ty duoc Hau Giang, Viét Nam.
Hoa mot vién nattokinase thuong pham cé hoat tinh
670 FU/vién vao 2 mL nuéc mudi sinh 1y), mau ddi
ching 4m b sung 2 mL nudc cat vo tring. U &
37°C, sau 2 gio va 4 gio, can lai khéi lugng khoi
huyét con lai va tinh ty 1¢ hoa tan huyét khéi. Mdi
thi nghiém lap lai ba lan (Lé Thi Bich Phuong va
ctv., 2012).

3 KET QUA VA THAO LUAN

3.1 Khi niing chdng chju méi trudng pH
thap

Chung B. subtilis natto c6 kha niang séng sot
trong diéu kién pH thap, mat do té bao sdng sot sau
3 gio 1 & gia tri pH thap duy tri & mirc 10° CFU/mL.
Gia tri pH 7 thich hop cho vi khuan phat trién, mat
d6 té bao sau 3 gio u la 8,35+0,06 log CFU/mL,
tuong ung Vai ty 1& 98,24% so voi mat do ban dau
1a 8,50+0,09 log CFU/mL. Tai gia tri pH 3, ty I¢ té
bao sdng sot sau 1 gid 1én dén 98,16% twong tng
véi mat d6 8,35+0,04 log CFU/mL. Sau 3 gio u, ty
Ié séng giam xuéng con 81,11% tuwong (g véi mat
d6 vi khuan 6,90+0,05 log CFU/mL. Trong mot
nghién ctu khac, khi kiém tra mot sé hoat tinh
probiotic cua chung B. subtilis natto cho thdy kha
ning song sot chung vi khuan sau 2 gio ¢ pH 3 1a
81,15% (Huynh and Nguyen, 2016). Trong khi két
qua cia dé tai cho thay vi khuan con duy tri dén
92,98% sau 2 gio U, va sau 3 gio, ty 16 séng dat
81,11% S0 Véi ban dau.

Tai gia tri pH 2, day dugc xem la diéu kién pH
khic nghiét, va 1a nhan t5 chon loc cho nhing vi
khuan chiu acid va c6 thé ton tai trong da day. Khi
vi sinh vat roi vao mdi trudng c6 pH thap, cac
protein kénh mang s& bi ton hai, nuéc va cac chat
dinh dudng ra vao mang khong duoc diéu hoa, ap
suit tham thiu cua mang thay ddi, enzyme noi bao
bi trc ché, pH cang thip, mang té bao s& cang nhanh
chong bi pha v& dan dén trao d6i chat bi dinh tré tir
d6 dan dén cac té bao s& bi chét di (Agung et al.,
2015). Do d6, mat do vi khuan B. subtilis natto giam
dang ké sau khi i trong moi trudng c6 pH 2. Sau 2
gio va 3 gio u, mat do vi khuan séng sot giam lan
luot 14 90,98% va 79,11%. Trong nghién ciu vé
chang B. subtilis B20.1 cho thiy chiing ¢6 kha ning
séng sot & pH 3 sau 3 gio 1a trén 90% (Ho Thi
Truong Thy va ctv., 2015)
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Bang 1: Mat d¢ té bao B. subtilis natto trong dich pH khac nhau sau thoi gian

pH7 pH 3 pH 2
Thoi gian Matdp . .. Matdo . ., Matdo . ..
i (gio)  (log CEU/mML) WX o crumr) TV 1€(%) (log CFUImL) 1Y 1€ (%)
0 8,50£0.09 100,00 8,50£0,00 100,00 8,50£0,08 100,00
1 8.46£0.02  99.49 835£0.04 98,16 8.25£0.03 97.02
2 8.43£0.02 99,10 791£004 92,98 7.74£0.05 90,98
3 8.35£0.06  98.24 6.90£0.05 8111 6.73£0.04 79.11

3.2 Kha niing chong chiu dich da day nhan
tao caa chiang Bacillus subtilis natto

Chung B. subtilis natto c6 kha niang song sot trén
80% trong moi truong co dich da day nhéan tao véi
v6i ndng do pepsin lan luot 1a 0%, 0,2% va 0,3%
(Bang 2). Tuy nhién ty I¢ sdng sét giam dan theo
thoi gian tir 0 gio dén 3 gio khao sat. Trong moi
truong pH 7 khong chtra pepsin, mat do té bao vi
khuan ban dau 1a 8,05+0,01 log CFU/mL, mat d¢ vi
khuan sau 3 gid i khong c6 su khéac biét ¢6 y nghia,
duy tri & muc 8,07+0,01 log CFU/mL. Trong moi
truong pH 2,5 va ndng do pepsin 0,2%, mat do vi
khuan sau 1 gio u giam con 7,75+0,04 log CFU/mL
tuong tng Vi 96,31%. Sau 2 gid va 3 gid u, sb
luong té bao vi khuan sdng sot tiép tuc giam xudng,
con lai 1an luot 1a 7,13+0,04 log CFU/mL (88,61%)
va 6,75+0,06 log CFU/mL (83,93%). Trong moi
truong ¢6 0,3% pepsin, s0 lugng té bao con séng sot
thap hon trong méi trudng ¢ 0,2% pepsin. Cu thé,

sau 1 gio it mat d¢ té bao dat 7,35+0,04 log CFU/mL
(91,14%). Sau 2 gior va 3 gid i1, mat sb té bao con lai
lan lugt 1a 7,04+0,02 log CFU/mL (87,49%) va
6,71+£0,02 log CFU/mL (83,31%). Trong khi &
nghién ctru cua Huynh and Nguyen (2016) cho thay
trong diéu kién dich da day nhan tao c6 nong do
pepsin 0,3% va pH 2, mat d¢ vi khuan B. subtilis
natto giam tir 8,06+0,11 log CFU/mL xudng con
4,81+0,14 log CFU/mL sau 2 gio u. Mat khac, &
diéu kién pH 3 va pepsin 0,3%, mat do vi khuan
trong nghién cuu trén giam tuo §,01+0,05 log
CFU/mL con 6,50+0,13 log CFU/mL sau 2 gio .
Két qua cho thdy chung B. subtilis natto trong
nghién ciru nay thich nghi tot hon trong diéu kién
dich da day nhan tao. Nhin chung, néu mat s6 té bao
ban dau 1a 10® CFU/mL, sau khi chiu tic dong cua
dich da day nhan tao subt 3 gio, mat sb t& bao van
con trén 108 CFU/mL, day 1a diéu kién tiéu chuan
dé ché pham vi khuan phéat huy tic dung trong
duong tiéu hoa cia nguoi (Boylston et al., 2004).

Bang 2: Mat d¢ té bao Bacillus subtilis natto trong dich da day nhén tao sau thoi gian

0% Pepsin 0,2% Pepsin 0,3% Pepsin
Thoi gian Matdo ... . Matdd .. .. Mat d¢ A
i(gio)  (logcFumL) WP o crum) YD) 1o cruimy TV 1€ (%)
0 8,05+0,01 100,00 8,0540,02 100,00 8,0540,01 100,00
1 8,02+0,02 99,63 7,75+0,04 96,31 7,35+0,04 91,14
2 8,04+0,02 99,83 7,13+0,04 88,61 7,04+0,02 87,49
3 8,07+0,01 100,29 6,75+0,06 83,93 6,71+0,02 83,31

3.3 Kha niing chdng chiu méi trweong mudi
mat ciaa chang Bacillus subtilis natto

Két qua tir Bang 3 cho thdy mat dé té bao trong
dich chira 0,3% mubi mat sau 1 gid giam tir
8,13+0,07 con 7,99+0,12 log CFU/mL, sau 2 gio
con 7,96+0,11 log CFU/mL va sau 3 gio con
7,8740,08 log CFU/mL tuong tng voi 96, 80% so
v6i mat do ban dau. Trong moi truong 6 mudi mat,
ap suat tham thau thay d6i lam anh huong dén quéa
trinh van chuyén cac chat ra vao mang dan dén sinh
Iy thay d6i. Bong thoi, su hién dién cua mudi mat
lam giam strc cang bé mat cua cac phan tir lipid trén
mang té bao, véi tac dong cua nhu dong rudt, cac hat
lipid s& v& ra, cau tric lipoprotein xuyén mang bj
pha hily va té bao s& bi diét (Verdnica and Josep,
2017). Do d6, diéu kién mudi mat trong rudt thuong
la mdt tiéu chi danh gia dac tinh probiotic cia mot
chuang vi sinh. Trong dich chira 0,6% mudi mat, kha
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nang séng cua chung B. subtilis natto giam dan theo
thoi gian. Mat do ban dau 1a 8,11+0,12 log CFU/mL
giam con 7,77+0,11 log CFU/mL tuwong ung Vi
95,57% sau 1 gio i. Sau 2 gio i, mat do té bao giam
nhe con 95,20% va giam nhiéu sau 3 gio u, con lai
6,95+0,10 log CFU/mL, tuong Gng Vvéi ty 18 1a
85,49% s0 v&i gid tri ban dau. Trong nghién ciu cua
Sangtiago et al., 2006, két qua khao sat kha niang
khang mudi mat tir 51 chang vi khuan gém nhiing
vi khuan lactic hay Bifidobacteria chiu dugc pH 2,
chi c6 40 chung chiu dugc ndng d6 mudi mat 0,3%.
Mot nghién ciru khac cho thiy tai ndng d6 mudi mat
0,5%, vi khuan B. clausii giam 30% kha ning sinh
truong va B. subtilis giam gan 40% kha ning sinh
truong (Centi et al., 2008). Trong khi d6, két qua tir
nghién ctru nay cho thy ty 1& séng cua vi khuan
trong dung dich chira 0,3% va 0,6% mudi mat sau
thoi gian o 1 dén 3 gio dao dong tir 85,49% -
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100,25%; mat df té bao sau 3 gio u déu trén muc
10% CFU/mL. Diéu nay c6 thé khang dinh B. subtilis
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natto co kha nang séng sét & diéu kién mudi mat
trong h¢ tiéu hoa cua con nguoi.

Bang 3: Mat d¢ té bao Bacillus subtilis natto & cac ndng d mudi mat khac nhau

Thoi 0% mudi mat 0,3% mubi mat 0,6% mudi mat
gian Mat do Ty I¢ Mat do Ty 1é Matdd .. (%)
(9iov) (log CFU/mL) (%) (log CFU/mL) (%) (log CFU/mL) ylero
0 8,13 + 0,05 100 8,13+ 0,07 100 8,11+0,12 99,75
1 8,10+ 0,13 99,63 7,99 +0,12 98,28 7,77+0,11 95,57
2 8,12 + 0,03 99,88 7,96+ 0,11 97,91 7,74+ 0,04 95,20
3 8,15+0,02 100,25 7,87 + 0,08 96,80 6,95+ 0,10 85,49

3.4 Kha niing khang khuin cia chiing
Bacillus subtilis natto

Puong kinh vong khang khuan cua B. subtilis
natto ddi véi vi khuan Escherichia coli ATCC 8739,
Salmonella typhimurium ATCC 14028,
Staphylococcus aureus ATCC 6538, Psedomonus
aegurinosa ATCC 25853 lan luot 1a 8,00+0,76;
9,00:£0,40; 10,00:£0,58 va 8,00+0,29. Két qua nay
cho thay, vi khuan B. subtilis natto c6 kha ning sinh
ra cac hop chat khang lai cac vi khuan gay bénh. Két
qua nay khong quéa khac biét véi nghién cuu cia
Huynh and Nguyen (2016), khi cho thiy vong vo
khuan do B. subtilis natto khang Salmonella sp. va
E. coli lan luot 1a 10,64 + 0,16 va 9,42 + 0,12 mm.

Tuy nhién, két qua khang khuan trong nghién ctu
nay thip hon so véi tinh khang khuan cua cac chang
B. subtilis tir cic nghién ctru khac. Cu thé, trong
nghién cttu cia Lé Thi Hai Yén va Nguyén Duc
Hién (2016) tinh khang ddi véi vi khuan E. coli nhu
sau: B. subtilis AG 27 (18 mm), B. subtilis AG 60
(18 mm), B. subtilis VL 05 (17 mm) va B. subtilis
VL 28 (27 mm). Pay la diém can cai thién trong qua
trinh 1am giéng B. subtilis natto trong twong lai.
3.5 Kha ning khang khang sinh ciia ching

Bacillus subtilis natto

Két qua khao sat tinh khang khang sinh dugc thé
hién trong Hinh 1 va Bang 4.

Hinh 1: Pia gidy khang sinh trén dia méi trwdmg nudi vi khuin Bacillus subtilis natto

B. subtilis natto khang 1/9 loai khang sinh dugc
khao sat la clindamycine thugc nhém lincosamide
(nhdém nay c6 tac dung tc ché sinh tong hop protein)
va nhay Vvéi 8/9 loai khang sinh dugc khao sat la
streptomycin  thuéc nhém amino glycosides,
ciprofloxacin thude nhoém quinolone,
chloramphenicol thudce nhém phenicol,
erythromycin thugc nhom macrolines, tetracycline
thudc nhom tetracycline (5 nhom nay c6 tac dung uc
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ché sinh téng hop protein); amoxicillin thuoc nhém
B — lactam, vancomycin thuoc nhom glycopeptide
va cefotaxime thudc nhom cephalosporin (3 nhom
nay co6 tac dung tc ché téng hop véach té bao vi
khuan). Diéu nay cho thay chung vi khuan khao sat
an toan, khong c¢6 hién tugng khang nhiéu khéng
sinh, tranh dwgc nguy co lan truyén gen khang cho
vi khuan khéc.
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Bing 4: Puong kinh vong vé khuin cia Bacillus subtilis natto véi khang sinh

Puwong kinh vong

P9 nhay khang sinh

Loai khang sinh khang khuin Khing R Trung gian | Nhay S Két
(mm) (Resistant)  (Intermediate)  (Susceptible)  qua
Amoxicillin 28,67+1,53 <13 14 -17 >18 S
Streptomycin 17,00+1,73 <11 12-14 >15 S
Ciprofloxacin 26,00+2,65 <15 16 - 20 >21 S
Chloramphenicol 29,00+2,00 <12 13-17 >18 S
Erythromycin 28,67+0,58 <13 14 -22 >23 S
Tetracycline 30,33+£2,52 <1l 12-14 >15 S
Cefotaxime 37,3343,21 <22 23-25 >26 S
Vancomycin 20,3343,21 <14 15-16 >17 S
Clindamycin 13,334£2,52 <15 16 -18 >19 R

Vi khuén c6 thé khang véi clindamycin, day la
mot khang sinh thudc nhém lincosamide thuong
duoc st dung dé diéu tri cac ca nhidm trung do vi
sinh vat ky khi, ngoai ra con diéu tri mun tring cé
va co thé co ich trong didu tri cac ca nhidm
khuan Staphylococcus aureus di khang véi thube
methicillin (MRSA). Do d6, trong qua trinh diéu trj
bénh c¢6 ding clindamycin van c6 thé ding vi khuan

B. subtilis natto dé tang cudng st dé khang cua co
thé trong qua trinh phuc hoi.

3.6 Kha niing hoa tan huyét khéi cia chiing
Bacillus subtilis natto

Diém dic trung cuia chung B. subtilis natto 1a kha
nang hoa tan huyét khbi. Két qua khao sat cho thay
kha ning tan huyét cua dich vi khuian chta
Nattokinase sinh ra sau 24, 36 va 48 gid nuoi la khac
nhau (Bang 5).

Bang 5: Kha niing hoa tan huyét khéi cia dich vi khuan Bacillus subtilis natto

. ] 2 ’gi(‘)' u ] 4 giv u

Mau Khoi lwgng huyét giam . A ro Khoi lwgng huyet giam Ty 1¢

( e @ (%)
Nattokinase 670 FU 1,46+0,26 73,0 1,52+0,17 76,0
Dich chiét sau 24 gi0 nudi 0,28+0,10 14,0 0,43+0,10 215
Dich chiét sau 36 gi0 nudi 0,40+0,04 20,0 0,49+0,03 24,5
Dich chiét sau 48 gio nudi 0,49+0,05 24,5 0,50+0,05 25,0
Nudce cat 0,01+0,01 0,5 0,02+0,01 1,0

Vi khuan duoc nudi cdy cang lau trong thoi gian
khao sat cang san sinh nhiéu enzyme, thé hién qua
kha ning lam tan huyét khdi cua cac dich chiét vi
khuan. Dich vi khuan sau 24 gio nuéi lam giam
24,5% khdi lwong huyét ban dau sau 4 gio u. Dich
nudi cdy sau 36 gio co ty 1& hoa tan huyét khéi sau
2 gio U 1a 20% va sau 4 gio tang 1én 24,5% tuong
tng véi khdi lwong huyét tan 0,40+0,04 g va
0,49+0,03 g. Dich nudi cy sau 48 gid c6 kha ning
lam tan huyét cao hon dich nudi sau 36 gio, ty 1&
huyét tan 13 24,5% sau 2 gid t. Nhu vay thoi gian dé
vi khuan san sinh nhiéu enzyme khoang tir 36 dén
48 gio. Lé Thi Bich Phuong va ctv. (2012) két luan
rang 40 gio 1a thoi gian thich hop dé vi khuan
Bacillus sp.7.2 va Bacillus NP3 san sinh enzyme cao
nhét trén moi truong hat dau nanh. Nattokinase sinh
ra trong nghién cuu trén co hoat tinh twong duong
470 FU/g. Pang chii y rang, khi pha loing ham
lugng cia vién enzyme nattokinase thwong pham
tuong tng véi 111,7 FU, kha niang 1am tan huyét cua
dich enzyme nay twong tu véi dich vi khuan sau khi
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nudi 36 gio. Két qua nay cho thay ching vi khuan
khao sét c6 kha ning sinh nattokinase 1am tan huyét
khdi nhung chua c6 hoat tinh cao. Do d6, diéu kién
nudi cdy can duoc khao sat dé vi khuan san sinh
nattokinase nhiéu hon, nhu viéc nuéi trong 45°C, pH
5,0 s€ cho lugng enzyme cao hon (Kawther et al.,
2015).

4 KET LUAN

Vi khuan B. subtilis natto dugc khao sat c6 kha
ning séng sot trong cac diéu kién khic nghiét nhu
moéi truong pH thip, dich da day nhén tao, dich muébi
mat, c6 kha ning khang vi khuan gay bénh, khang
lai khang sinh va kha ning hoa tan huyét khdi. Vi
mat do ban dau 1a 108 CFU/mL, sau thoi gian 3 gio
Ui trong cac moi trudng co diéu Kién mo phong diéu
kién da day nhén tao, mat do vi khuan van duy tri
trén 108 CFU/mL, mat d6 nay dam bao cho vi khuan
phat huy tac dung c¢6 lgi cho co thé. Ngoai ra, vi
khuan khao sat ¢ kha nang khang lai 4 chang vi
khuan gay bénh thong thuong va chi khang 1/9 loai
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khang sinh khao sat. Dac biét, chang vi khuan khi
sinh truong trong moi truong nudi cdy co thé san
sinh nattokinase lam tan huyét khdi. Nhimg dic tinh
trén cho thay chung B. subtilis natto co tiém ning dé
san xuat probiotic hodc 1am chat bé sung cho thuc
pham chtic nang, gop phan giam thiéu cac bénh tai
bién mach méu ndo, dot quy do huyét khdi va bao
vé stc khoe cong dong.

LO1 CAM ON

Tran trong cam on Bo mon Cong ngh¢ Sinh hoc
Truong Dai hoc Bach Khoa da cung cap céc chung
giong vi khuan dung trong dé tai.
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