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PHAN LAP VI KHUAN BACILLUS SUBTILIS TU NATTO

NHAT BAN LAM GIONG SAN XUAT NATTO
Buii Thi Nhung’, Nguyén Hitu Phic®?
(1) Treong Pai hoc Su pham thanh phé Ho Chi Minh, (2) Vién Sinh hoc Nhiét déi

TOM TAT
Bai béo trinh bay két qua phan Idp cac chung vi khudn Bacillus tir Natto Nhat Ban, két
qua chon loc kha nang sinh protease cua ting ching va chon loc dioc hai ching, dong
thoi dinh danh chang thugc loai Bacillus subtilis. Hai ching B.subtilis N18 va B.subtilis.
N441 da dwoc sir dung san xudt Natto, ching B.subtilis N18 thich hgp dé san xudt ché
pham enzym giau Nattokinase con ching B.subtilis N441 thich hop dé sdan xudt natto.

Tir khoa: phan lap, vi khuan, dinh danh

1. Mé dau

Theo T6 chuc Y té thé gigi (WHO),
hang nam c6 khoang 17 triéu nguoi chét do
c4c bénh tim mach (nhdi mau co tim, va dot
quy), ma nguyén nhan la hau qua caa chung
huyét khdi. Theo udc tinh thi truong toan cau
vé cac thube 1am tan huyét khdi 1a gan 14 ty
USD (Cong et al., 2009). C4c loai thuéc lam
tan huyét khdi nhu Alteplase (t-PA),
Streptokinase, Urokinase (UK), Tenec-
teplase... co hiéu luc tirc thi sau khi tiém tinh
mach. Tuy nhién hiéu luc hoat dong sinh hoc
caa cac loai thudc nay ton tai khong lau sau
khi tiém, gia dat, dong thoi ciling co nguy co
bién chung gay xuat huyét (Thomas et al.,
1996). Nattokinase la enzyme coO trong san
pham natto cua Nhat Ban. Nattokinase 1a
protease chudi don chua 275 amino acid
(trong luwong phén tir 27,727Da) da duoc
Hyroyuki Sumi phét hién vé kha ning lam
tan huyét khdi nam 1980 (Sumi et al., 1987).
Do ¢6 ngudn goc thuc pham, nén dé& duoc
chip nhan vé& mit y té, va nguoi tiéu dung st
dung cac ché pham Nattokinase nhu mot
thyc pham chac nang dé phong bénh huyét
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khdi. Hoat tinh lam tan huyét khdi cua
nattokinase tuong ddi manh, va kéo dai,
giam chang cao huyét ap (Kimet at el al.,
2011), phan giai protein dang amyloid lién
quan dén bénh Alzhemer, bénh bo dién
(Ruii- Lin Hsu, 2009), tang cuong hoat hoa
plasminogen va lam bat hoat plasminogen
activator inhibitor (Sumi et al, 1987, Urano
et al. 2001). Nhiéu tac gia trén thé gioi va
trong nudc di phan 1ap céc chang vi khuan
Bacillus subtilis tir Natto hodc cac thuc
phdm 1én men dé nghién cau san xuat
nattokinase (Chang et al., 2004, Cong et al.,
2009, Deepak et al., 2008, Egwin et al.,
2012, Lé Thi Bich Phuong et al., 2012).

Nghién cttu ndy nham muc dich phan
lap vi khuan Bacillus subtilis tir natto Nhat
Ban dé san xuét natto.

2. Phwong phap nghién ciru

+ Nguyén li¢u

Natto Nhat Ban mua tai Tokyo shop
15A8 L& Thanh Tén, Quan 1, thanh phd Ho6
Chi Minh. Pau nanh mua & siéu thi
Co.opmart, do cong ty TNHH thuong mai
dich vu Xuan Hong cung cap.
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* Phwong phap nghién curu

Phuwong phdp lam natto voi dgu nanh:
D4u nanh ngdm qua dém. Cho vao hap vo
tring & 1 kg/cm2 trong 1 gid dé dau chin
nhtr, khdng xat vo, dé nguyén hat. Pau da
chin dé nguoi. Ciy giéng B.subtilis N18
hoic B.subtilis N441 vao dau nanh hip
chin d& nguoi, sau dé bo vao hop
polypropylen, mdi hop khoang 40 - 50
gram dau nanh. Phu hop bang vai man. U &
40°C. Sau 20 - 24h thu dwoc san pham
natto, danh gia két qua.

« Phwong phdp lam natto bdang ddu
nanh va com gao luc: Gao ltc, ngdm qua
dém, sang mai cho vao ndi com dién niu
chin. Tron déu com gao luc va hat dau
nanh da hap chin vai ti 16 5 dau nanh/ 4 gao
lec. Cay giéng, U twong ty nhu tién trinh
d6i v4i cach lam natto dau nanh. Panh gia
chat lwong cam quan va hoat tinh protease
cua tung nghiém thic. Xac dinh hoat tinh
protease theo phuong phap Anson cai tién.

3. Két qua va thao luan

« Phan Igp vi khuan Bacillus tiz Natto
cua Nhat Ban

Natto 1a thuc pham lén men truyén
théng cua Nhat Ban duogc cho 1a ¢6 lich sir
trén 1.000 nam. Natto dugc san xuat trén
nguyén lidu dau nanh véi vi khuan Bacillus
subtilis natto. Hién nay hang nam Nhat Ban
san xuat trén 300.000 tan. Natto lam giam
doéng mau, nho phan giai fibrin caa huyét
khéi va e ché hoat hda plasminogen gitp
phong tranh chiing huyét khéi. Qua bén dot
phan lap cho thay vi khuan Bacillus trong
Natto cia Nhat Ban c6 mat do cao, tir 1-2 x
10° cfu trong mot gam san pham tuoi, hinh
thai khuan lac kha dong déu, 1a nhiing
khuan lac Bacillus dién hinh. Sau khi phan
lap, 1am thuan, chung t6i da chon lya duoc
20 cé thé. Céc ca thé phan lap duoc déu
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phét trién tt hon trén moi truong c6 nudc
chiét dau nanh hoac stta dau nanh so véi
moi truong peptone-glucose.

Hinh 1. Hinh thai khudn lac Bacillus trong
Natto Nhdt Ban

Hinh 2. Hinh thai khudn lac cac vi khudn phan
Igp ter Natto Nhdt Ban

« Tuyén chon cac vi khuan Bacillus sp.
¢0 hoat tinh protease cao

Pé danh gia kha nang cho hoat tinh
protease cua tung ca thé phan lap duoc,
chung t6i da thu nghiém trén méi truong
I&n men ban ran, sau ting thoi gian 1én men
24h, 48h va 72h, chiét protease cua tung
moi truong nudi cdy véi ting chung khéc
nhau khic nhau. Xac dinh hoat tinh
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protease theo phuong phap Anson cai tién.
Két qua trinh bay ¢ hinh 3.
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Hinh 3. Hoaqt tinh protease cia 10 mau vi
khudn da tuyén chon

Két qua dugc trinh bay ¢ hinh 3 cho

thay da s6 cac chang nghién cau sinh

tong hop protease cao nhat sau 48 gio

nudi cdy vai hoat tinh cuc dai 1a 110,53

U/g (6 chung N18). Tuy theo hinh thuc

Ién men dich thé hay 1&n men ban rin ma
thoi diém dat duoc hoat tinh enzyme cao
nhit s& khac nhau. Dong Mingsheng et
al., (2001) cho rang chang Bacillus
subtilis khi 1én men dich thé cho hoat tinh
cao nhét sau 24 gid. Chang Jin Liu et al.,
(2004) da nghién cau sinh téng hop
Nattokinase cua chung Bacillus subtilis
SBS (J) dat téi wu tai 44 gio.

3. Pinh danh hai chang vi khuin
N18 va N441

3.1. Péc diém hinh thai

Dé nghién ctru dic diém sinh hoc va
dinh danh 2 mau N18 va N441, ching toi
tién hanh cay trén méi truong thach dia ¢
37°. Sau 24 gio, quan sat hinh dang, mau
sic, bé mat khuan lac, 1am tiéu ban, nhuém
Gram va nhudém bao tir. Két qua duoc néu
trong bang 1.

Pic diém

Pic diém hinh thai miu N18

Pic diém hinh thai mau N441

Hinh thai khuan

cuwa, lan trén bo mat thach

B& mat hoi nhin, khd, mau hoi vang,
lac & gilba c6 mét nim nho hinh tron cé
mau vang nhat hon, mép hinh rang

Bé mat nhan, nhdy va c6 cac gon song,
mau trang duc, mép hoi nhan va bam chat
vao bé mat thach

Hinh thai TB

la VKG(+)

Hinh que, ngén, nhd, xép don hoac
doi, bat mau tim chirng té ching nay

Hinh que, manh, x&p don hodc ddéi, bat mau
tim ching t6 chlng nay la VKG(+)

Hinh thanh noi
bao ttr tam

Hinh thanh noi bao tlr, phan bd chinh

Hinh thanh noi bao ttr, phan bd chinh tam

Bdng 1. Pdc diém hinh thai cia hai ching N18 va N441

Hinh dang té bao va bao tu da duoc xir
ly bing cach ¢ dinh té bao bang 0,25%
glutaraldehyde trong dung dich dém
phosphate pH=7,2 va kht nuéc bing
ethanol & cac nong d6 dam dic ting dan tir
30% dén 100%. Mau vi khuan chup bing
kinh hién vi dién tr quét do Vién cong
nghé Hda, Vién han lam khoa hoc Viét
Nam thyc hién. Té bao hinh que ngan dién
hinh cia B.subtilis, bao tir thay rd phan
trung tdm, con cac phan vo bi bién doi
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a) Bao iz B.subtilis N18
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ICT-VAST

3.0kV X20,000
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b) Té bao B.subtilis N18

Hinh 4. T¢ bao va bao ti B.subtilis N18 chup
trén kinh hién vi dién tiz quet (SEM)

3.2. Pinh danh hai ching vi khudn
N18 va N441 bang sinh hec phan ti

Ching t6i guri hai mau N18 va N441 dén
cong ty xét nghiém Nam Khoa dé dinh danh
bang céch giai trinh tw gen 16S-rARN va so
sanh vai ngan hang gen. Két qua, trinh tu gen
16S rRNA cua hai chiing nhu sau:

» Chung N441:
ATCCTGGCTCAGGACGAACGCTGGCGGC
GTGCCTAATACATGCAAGTCGAGCGGAC
AGATGGGAGCTTGCTCCCTGATGTTAGC
GGCGGACGGGTGAGTAACACGTGGGTA
ACCTGCCTGTAAGACTGGGATAACTCCG
GGAAACCGGGGCTAATACCGGATGGTTG
TTTGAACCGCATGGTTCAAACATAAAAG
GTGGCTTCGGCTACCACTTACAGATGGA
CCCGCGGCGCATTAGCTAGTTGGTGAGG
TAACGGCTCACCAAGGCGACGATGCGTA
GCCGACCTGAGAGGGTGATCGGCCACAC
TGGGACTGAGACACGGCCCAGACTCCTA
CGGGAGGCAGCAGTAGGGAATCTTCCGC
AATGGACGAAAGTCTGACGGAGCAACG
CCGCGTGAGTGATGAAGGTTTTCGGATC
GTAAAGCTCTGTTGTTAGGGAAGAACAA
GTACCGTTCGAATAGGGCGGTACCTTGA
CGGTACCTAACCAGAAAGCCACGGCTAA
CTACGTGC
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» Chung N18:
TGGCTCAGGACGAACGCTGGCGGCGTGC
CTAATACATGCAAGTCGAGCGGACAGAT
GGGAGCTTGCTCCCTGATGTTAGCGGCG
GACGGGTGAGTAACACGTGGGTAACCTG
CCTGTAAGACTGGGATAACTCCGGGAAA
CCGGGGCTAATACCGGATGGTTGTTTGA
ACCGCATGGTTCAAACATAAAAGGTGGC
TTCGGCTACCACTTACAGATGGACCCGCG
GCGCATTAGCTAGTTGGTGAGGTAACGG
CTCACCAAGGCAACGATGCGTAGCCGAC
CTGAGAGGGTGATCGGCCACACTGGGAC
TGAGACACGGCCCAGACTCCTACGGGAG
GCAGCAGTAGGGAATCTTCCGCAATGGA
CGAAAGTCTGACGGAGCAACGCCGCGTG
AGTGATGAAGGTTTTCGGATCGTAAAGC
TCTGTTGTTAGGGAAGAACAAGTACCGTT
CGAATAGGGCGGTACCTTGACGGTACCT
AACCAGAAAGCCACGGCTAACTACGTG

So sanh véi trinh tu 16S-rARN cua loai
vi khuan di duoc dinh danh trong ngan
hang gen BLAST SEARCH. Két qua cho
thidy muc do gidng nhau cia hai mau N18
va N441 véi loai B. subtilis 1a 100%. Két
nay c6 thé két luan mau N18 va N441 da
phan lap dugc la B. Subtilis.

3.3. Sdn xudt natto bdang dau nanh
hdp chin véi hai ching B.subtilis N18 va
B.subtilis N441

Tu hai chung B.subtilis N18 va B.
subtilis N441 da phan lap duoc, chung toi
tién hanh lam Natto, véi cac nghiém thic
khac nhau. Két qua xac dinh hoat tinh
protease cua cac nghiém thuac trinh bay &
bang 2.

Chiing Hoat d§ protease
(U/g wot)
N18, bN 57,952
N18, bN -GL 50,979
N441, DN 49,534
N441, DN + GL 42,561
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N18 & N441, bN 55,604
N18 & N441, BN + GL 49,317
Natto cua Nhat Ban 58,169

Bdng 2

Két qua thir nghiém 1én men dau nanh
hat hap chin 1am Natto cho thay ca hai chung
B.subtilis N18 va B. subtilis N441 déu c6 kha
nang sur dung lam Natto. Hoat luc protease
trong cac san pham Natto 1am ra déu tuong
duong vai hoat luc protease trong Natto cua
Nhat ban. Panh gia cam quan chap nhan tét.
Do Natto san xuét bang ching B.subtilis N18
C0 hoat tinh protease cao hon, nhung do nhat
thdp so v&i Natto san xuit véi chang B.
subtilis N441, vi vay chang B. subtilis N18
thich hop dé san xuat protease (Nattokinase)
con chiing B. subtilis N441 thich hop dé san
xuit Natto. Két qua thi nghiém ciing thay
rang khi két hop thém gao kic hoat tinh
enzyme giam so voi nghiém thac chi mot
minh dau nanh hap chin. O nghiém thic dau
nanh hap chin cling véi com gao lic hoat luc
enzyme thip hon so vé&i nghiém thac chi
minh dau nanh hap chin, nhung khi an &
nghiém thirc ¢6 gao hic dé an hon, thich hop
cho mot sé déi twong. MU vi cia Natto

khong hap dan nhiéu nguoi (20% ngudi Nhat
khong thich mui natto), ciing nhu nudc mam,
mam tém, chao dbi v6i nhidu ngudi trong
chling ta, tat ca do thoi quen, natto 13 mot
mon an rat tot cho sac khoe do enzyme
Nattokinase trong Natto c6 hoat tinh manh
gap bén lan plasmin ndi sinh, ¢6 kha ning
lam tan cuc mau doéng va giam huyét &p.
Natto s& I thuc pham c6 gia tri dinh dudng
cao va phong chéng cac bénh tim mach tét
d6i voi nguoi Viét Nam, néu duoc san xuat
trong nudc Voi gia ban phai chang.

4. Két luan

Natto Nhat Ban ban tai Viét Nam c6 mat
d6 té bao cao, kha thuan khiét, co thé st dung
truc tiép dé lam gidng san xuat Natto tai gia
dinh, hodc st dung truc tiép s& cung céap
Nattokinase c6 anh huong tét cho sic khoe.
Mat d6 vi khuan Bacillus subtilis cao trong
Natto c6 tac dung probiotic tot cho hé duong
ruot. Hai chung B.subtilis N18 va B. subtilis
N441 da duogc chon loc ¢6 kha nang st dung
dé san xuat Natto hodc san xuat ché pham
enzyme giau Nattokinase, mot loai thuc
pham chirc ning gitip dé phong chung huyét
khéi nguy hiém.

ISOLATING BACILLUS SUBTILIS BACTERIA FROM JAPANESE NATTO TO
MAKE BREED FOR NATTO PRODUCTION
Bui Thi Nhung®™, Nguyen Huu Phuc®
(1) Ho Chi Minh City University of Pedagogy (2) Institute of Tropical Biology
ABSTRACT

This paper presents the results of isolation of bacillus bacterial strains from Japanese
Natto. The results selected protease fertility of each strain. Two strains were selected and
identified them as Bacillus subtilis species. The two strains of B. subtilis N18 and B.
subtilis. N441 have been used to produce Natto. B.subtilis N18 strain was suitable for the
production of rich nattokinase enzyme preparations and B.subtilis N441 was suitable for
the production of Natto.
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