TAP CHi KHOA HQC TRUONG PAI HQC HONG PUC - SO 62.2022

NGHIEN CUU PHAN LAP VA NHAN NHANH SINH KHOI LOAI
VI KHUAN BACILLUS SUBTILIS VAR NATTO

Mai Thanh Luéin!, Hoang Thi Lan Thwong', Nguyén Thi Mai Anh?
TOM TAT

Vi khudn Bacillus subtilis var natto dwegc phan ldp tie men vi sinh 1én men natto va tiv
ddu tuwong 1én men, cé khudn lac hinh tron, mau trdng sita, mdt hoi g6 ghé, c6 mép rang
cuwa, dwong kinh cia khudn lac trén méi treong King’s B rin tir 3 mm - 7 mm sau 48 gic
nhédn nuéi ¢ diéu kién nhiét @¢ 30°C. Két qua nghién civu cho thdy, méi treong King’s B
hodc Luria-Bertani (LB) déu c6 thé sir dung dé nhdn nhanh sinh khéi loai vi khudn nay.
Nhiét do thich hop cho viéc nhdan nuoi loai vi khudn Bacillus subtilis var natto tir 35°C - 38°C,
thoi gian nhdn nudi la 48 gio, sir dung mady ldc 120 vong/phit. Mdt dg khudn lac sau khi
nhén nudi dat trén 10° cfu/ml, cé thé sir dung lam men vi sinh cho qud trinh san xudt san
phdm diu tirong 1én men natto.

Tir khoa: Bacillus subtilis var natto, phén Idp, nhan nhanh sinh khoi, natto.

1. PAT VAN BE

Chi Bacillus 12 mot nhom céc loai vi khuan hiéu khi, Gram duong, hinh que, phan b
rong rai trong cac h¢ sinh thai. Bacillus c6 kha nang sinh ndi bao tur, mgt dang nghi cua té
bao dé giap vi khuén c6 thé chéng chiu va ton tai trudc cac diéu kién bat loi ctia moi truong
nhu kho han va thiéu dinh dudng. Theo hé thong phan loai hién nay, chi Bacillus c6 khoang
gan 300 loai va cac loai phu duéi loai [2]. Do ¢ nhiéu dic diém sinh 1y va kha ning tao ra
v s enzym, chat khang sinh va chat chuyén hoa, cac loai Bacillus duoc st dung trong nhiéu
quy trinh y té, dugc pham, nong nghiép va cong nghiép [7].

Thyc pham Natto 1a thyc pham 1én men truyén thng tir dau twong ciia ngudi Nhat
Ban c6 dic diém nhu mui ammonia, chtra cac chét béo, dugc bao phu boi 16p dinh nhéy la
cac chudi polyme axit glutamic [4]. Vi sinh vat 1én men dugc xac dinh 13 vi khudn Bacillus
subtilis var natto, vi khuan hao khi, hinh que, gram duong va c6 kha nang sinh bao tir, c
quan hé rat gan v&i loai vi khuan Bacillus subtilis.

Natto chira lwong canxi ting gap doi so voi dau twong va nhiéu loai vitamin E. C6 thé
noi do la “thuc phém hoan hao”, tao ra tdi 18 loai amino axit va mot loai enzyme quan trong
nattokinase dugc san sinh bai vi khuan Bacillus subtilis subsp. natto ¢6 kha ning 1am tan mau
d6ng gitip ngin ngira cac bénh tai bién trén nguoi [3]. Hién nay ty 16 mic cac bénh nghén dong
mach do cuc mau dong (thrombus) nhu chimg nhéi méu co tim hay nhoi mau nio dang ting
cao & Viét Nam ciing nhu trén thé gidi, vi vy enzyme nattokinase dugc quan tdm nghién ctru
san xut va str dung rong rii dé phong ngira bénh nghén dong mach do cac cuc mau dong [9].
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Nhom nghién ctru L€ Thi Bich Phugong va cong su thudc Vién Sinh hoc nhiét ddi,
Vién Khoa hoc va Cong nghé Viét Nam nam 2012 da dé xuat 02 chung Bacillus sp.7.2 va
Bacillus sp. NP3 chon loc dugc c6 kha nang sinh tong hgp manh enzyme nattokinase trén
dau nanh sau 40 gid 1én men. Lugng enzyme nay chiém 70% - 85% so v4i hoat tinh protease,
tir 46 dé xut giai phap chu dong san xudt, tong hop enzyme nattokinase c6 hoat tinh cao voi
chi phi gia thanh thap dé bao vé strc khoe cho nguoi dan ma khong phy thude vao thyc pham
churc nang chira enzyme nattokinase ngoai nhap [1].

Pé ¢6 thé ung dung loai vi khuan nay trong san xuat dau twrong 1én men Natto va cho
viéc san xuat enzyme nattokinase, can thiét phai co nhirng nghién ctru phan lap va 1am thuan
loai vi khuan Bacillus subtilis var natto, tir &6 phét trién quy trinh nhan nhanh sinh khéi tao
men vi sinh cung cdp cho ngudi tidu ding va cac co s¢ ché bién thyc pham sir dung lam cac
san pham 1én men natto.

2. VAT LIEU VA PHUGNG PHAP NGHIEN CUU

2.1. Phwong phép phén Iap va lam thuén vi khuin Bacillus subtilis var natto tir
men natto

Hoa 0,1 gam men vi sinh 1én men natto (Cong ty koji-za san zaemon, Nhat Ban.
http://www.koji-za.jp) vao 10 ml nudc cat khir tring, lic déu cho men tan hét. Sir dung
phuong phap pha lodng va cdy vi khuan trén méi truong King’s B ran. Dia moi trudng ciy
vi khuan duoc u trong diéu kién 35°C - 37°C trong 24 - 48 gio (dia ciy dugc Gp nguoc). St
dung phuong phap pha lodng va phuong phép ciy ria dé 1am thuan vi khuén trén méi trudng
King’s B ran. Vi khudn sau khi lam thuan duoc bao quan ¢ nhié¢t do 5°C phuc vu cac thi
nghiém tiép theo.

2.2. Phuwong phap phén Iap va 1am thuin vi khuin Bacillus subtilis var natto tir
thuwe pham 1én men natto

1g miu thyc pham 1én men natto duoc cho vao 9 ml nudc cit vo triung. Str dung diia
thily tinh khir tring khudy déu trong 5 phut. Quay ly tim 3000 vong/ phut. St dung gidy loc
khr tring dé thu dung dich vi khuan tir san pham. Str dung phuong phap pha loang va phuong
phép cay vi khuan trén méi truong King’s B rén. Dia méi truong cdy vi khuan dugc nubi cy
trong diéu kién 35°C - 37°C trong 24 - 48 gid (dia cdy duoc Gp ngugc). Str dung phuong phép
pha lodng va phuong phap cdy ria dé 1am thuan vi khuén trén méi truong King’s B.

Sau khi dugc phan lap va 1am thuan tir men natto va thyc phdm 1én men natto, vi khuan
Bacillus subtilis var natto dugc nudi cay trén dia moi truong King’s B rén trong 48 gid &
30°C. So sanh khuan lac v6i vi khuan ngudn dé xac dinh d6 thuan cua vi khudn 1én men
trong san phém natto. Vi khuén sau khi lam thuan dugc bao quan ¢ nhiét d6 5°C phuc vu
cho céac thi nghiém.

2.3. Phwong phap xac dinh mét dj vi khuén

Mbi trudng rén: ldy 1g san pham hoa tan vao 10 ml nudc cit vo trung (SDW), ly tim
3000 vong/ phit bang may ly tim, thu ldy 1ml dung dich khuan, pha lodng lan luot theo ty
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16 10'; 10% 10% 10% 10° 1an v6i SDW. Str dung phuong phap trang 30 pl - 50 pl dung dich
vi khuén trén dia thach méi truong King’s B ¢6 duong kinh 9 ¢cm - 10 cm.
S6 khuén lac x S6 1an pha lodng

Mat d6 vi khuan (cfu/g) = Trong wong mis (@

Mat do vi khuan/g = (s6 khuan lac x s6 1an pha loang)/trong luong miu (g)

Maéi truong 16ng: 14y 1 ml dung dich, pha lodng lan luot theo ty 16 10'; 10% 10°; 10%;
10° 1an v6i SDW. Str dung phuong phap trang khuan (30 pl -50p1) trén dia thach méi truong
King’s B ¢6 dudng kinh 9 cm - 10 cm. Dia vi khudn sau khi trang khuan dugc dit trong ta
nudi vi sinh, nhiét d6 30°C trong 24 - 48 gior dé dém téng sb khuén lac.

S6 khuén lac x S6 1an pha lodng

Mat d6 vi khuan (cfu/ml) = Th tich giot mAu (o)

Mat do vi khuan/ml = (s§ khuén lac x s6 1an pha lodng)/thé tich giot mau (ml)

2.4. Phwrong phap 1én men 16ng nhan nhanh sinh khdi vi khuan Bacillus subtilis var natto

Cong

thac
1 | Moi truong bot dau tuong (40 g/L) va duong Sucrose (20 g/L)

Mbéi truong King’B long: Pepton (20g/L); KoHPO4 (1.5g/L); MgSO4 (1,5g);

Glycerol (10 ml/L)

3 | Mdi truong Luria-Bertani: peptone (10g/L); Nam men (5g/L); mudi NaCl (10g/L)

Moi truong thir nghiém (16ng)

2

D6 150 ml méi truong 1én men 1ong vao binh tam gide 250 ml, hap khir tring & nhiét do
121°C, 1 atm trong 20 phut. Méi truong sau khi khir tring dwoc cdy v6i 1,5 mL ngudn vi khuan
Bacillus subtilis var natto thun (dugc chun bi trudc 2 ngy nudi cdy trén méi truong King’s
B rdn), & & nhiét d6 30°C, trong bong tdi, lac ¢ 120 vong/ phit lién tuc trong 24 - 48 gid. Chi
tiéu theo ddi: mat do khuan lac cfu/ ml. Cac cong thire duoc lap lai 5 lan.

2.5. Phwong phap xac dinh dnh hwéng ciia nhiét d dén kha ning nhan sinh khoi
vi khuén Bacillus subtilis var natto trong mdi truong King’s B 16ng

Dai nhi€t d¢ thi nghiém: 35°C; 38°C; 42°C va 45°C

Téc d6 lic (rpm): 120 vong/ phut.

Chi tiéu theo ddi: mat d6 khuén lac cfu/ ml. Cac cong thire duoc 1ap lai 05 lan.

2.6. Phwong phap xac dinh thoi gian nhan nudi phu hop doi vi khuin Bacillus

subtilis var natto trong moi trweong King’s B 16ng

Thoi gian nuoi cay: 24, 48, 72 gid
Téc d6 lac (rpm): 120 vong/ phut.
Chi tiéu theo ddi: mat d khuan lac cfu/ ml. Cac cong thirc duoc lap lai it nhat 05 lan

2.7. Phwong phap xir 1y s6 liéu thi nghiém
S liéu duoc xir 1y trén phan mém Excel (2010) va Kyplot 5.0. Khac biét giita cac gia
tri trung binh dugc so sanh bang Tukey’s test, sur sai khic c6 ¥ nghia thong ké khi P < 0,05.

104



TAP CHi KHOA HQC TRUONG PAI HQC HONG PUC - SO 62.2022

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Hinh thai va dic diém ciia loai vi khuén Bacillus subtilis var natto phan lap dwoc

Hinh 1. Hinh anh khun lac cia vi khuin Bacillus subtilis var natto phan lap dwoc
sau 48 gio' nudi trén mdi trwong King’B rin

Vi khuén Bacillus subtilis var natto dugc phan 1ap tir men vi sinh 1én men natto va tir
dau tuong Ién men (Cong ty koji-za san zaemon, Nhat Ban. http://www.koji-za.jp). Sau khi
lam thuan va nudi cdy trén dia méi truong King’s B rén trong 48 gio & 30°C, kiéu hinh cua
khuén lac duoc thé hién nhu hinh 1. Khuan lac hinh tron, mau tring sita, mit hoi gb ghé, c6
mép rang cua. Pudng kinh cta khuan lac tir 3 mm - 7 mm sau 48 gio nudi cdy ¢ diéu kién
nhiét d6 30°C (Hinh 1). Cac mang trang dugc hinh thanh trong méi trudng nhan nudi 1ong
(King’s B 16ng) ¢ trang thai tinh sau 24 - 48 gid nhan nudi. Vi khuan Bacillus subtilis var
natto ¢6 hinh que, hinh thanh bao tir sau 72 gio nudi ciy trén moi truong King’s B.

3.2. Anh huéng ciia yéu t6 méi truomg nudi ciy téi kha ning nhan nhanh sinh
khoi cua loai vi Khuan Bacillus subtilis var natto
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Hinh 2. Anh hwéng méi trudmg nudi ciy téi kha ning nhin nhanh sinh khéi ciia
vi khuén Bacillus subtilis var natto
Thanh 16i (error bars) thé hién sai sé chudn cia gid tri trung binh. Hinh sao (*) thé hién mirc
dé sai khdc cé y nghia thong ké doi véi cong thire doi chirng sir dung
phuong phap cua Turkey (¥** P<0,001)
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Két qua hinh 2 cho thiy, méi truong nudi cay khac nhau anh huong 13 rét t6i kha ning
nhan nhanh sinh khéi loai vi khuan Bacillus subtilis var natto. Mat d6 khuan lac trong méi
truong King’s B 16ng va moi truong Luria-Bertani (LB) cao hon so v4i moi truong st dung
gia thé bot dau twong va dudng sucrose. Mic du vi khuan Bacillus subtilis var natto phat
trién kha manh trén moi truong dau twong hat trong san pham dau tuong 1én men natto, tuy
nhién st dung méi trudng cé chira bot dau tuong lai khong dap Gng dugce nhu cau dinh
dudng cho qua trinh nhan nhanh sinh khdi cta loai vi khuan Bacillus subtilis var natto. Mat
d6 khuan lac dat kha thap 0,109 x 10® cfu/ml, chwa dat dwoc mirc mat do t6i thiéu sir dung
trén 1x10® cfu/ ml nén khong dugc sir dung dé lam méi truong nhan nhanh tao men vi sinh
san xudt natto. Ca hai mdi truong nudi cdy King’s B va Luria-Bertani déu cho mat d6 khuan
lac 1an luot dat 9,7 x 10° cfu/ ml va 9,1 x 10® cfu/ ml, vi vay chiing déu c6 thé st dung lam
mdi trudng nhan nudi loai vi khuan Bacillus subtilis var natto. Trong cac thi nghiém tiép
theo, chung t6i lua chon méi trudong King’s B 1am méi trudng nhan nhanh sinh khéi tao
ngudn vi khuan phuc vu cho nghién ctru san xuét san pham déu tuong 1én men natto.

Nghién ctru ctia Tuan va cong su (2014) cho thdy, & nhiét d6 37°C, méi truong ti wu
stt dung nhan nhanh sinh khéi loai vi khudn Bacillus subtilis var natto chtra dudng glucose
(5,612 g/L); peptone dau tuong (13 g/L); KoHPO4 (2,125g/L); MgS04.7H,0 (0,875 g/L);
NaCl (5 g/L), CaCly: 0,05 (¢/L). Lugng sinh khéi vi khuan duéi dang khé sau khi nudi dat
trong luong 3,033 g/L [5].

3.3. Anh hwéng cia thoi gian nudi ciy téi kha ning nhan nhanh sinh khéi cia
loai vi khuén Bacillus subtilis var natto
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Hinh 3. Anh hwéng ciia thoi gian nudi cdy téi kha ning nhan nhanh sinh khdi ciia loai vi
khuin Bacillus subtilis var natto trén méi truong King’s B léng

Thanh 16i (error bars) thé hién sai sé chudn cia gid tri trung binh. Hinh sao (*) thé hién mirc
dé sai khdc cé y nghia thong ké doi véi cong thire doi chirng

s dung phuong phap cua Turkey (*** P<0.001)

Trong thi nghiém nay, ching t6i nudi cay loai vi khuan Bacillus subtilis var natto trong

moi truong King’s B 1ong & diéu kién 38°C, trén may lic 120 vong/ phut trong khoang thoi
gian khac nhau nham tim ra thoi gian nhan nhanh sinh khdi thich hop cho loai vi khuan nay.
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Két qua cho thay, mét d6 vi khuan Bacillus subtilis var natto ting nhanh sau 24 gio nudi cdy
(2,4 x 10® cfu/ml), dat cao nhat & 48 gio (1,32 x 10° cfu/ml) va giam dan sau 72 gio va 120 gid
nudi cdy 1an Iuot 14 1,30 x 10° va 1,11 x 10° cfu/ml. Két qua cho thay, thoi gian nhan nudi tao
sinh khdi phit hop dbi véi loai vi khuan Bacillus subtilis var natto 13 48 gid (hinh 3).

Két qua nghién ctru ctia Shouyong Ju va cong su (2019) vé phén 1ap va tdi wu héa didu
kién nhan nuéi vi khuan Bacillus subtilis subsp. natto chung WTCO016 tao enzyme
nattokinase cho thay, vi khuan bat dau tang sinh khéi sau 3 gio nudi cdy trong 50 ml moi
truong LB 16ng, tbc ¢ khudy dao 250 vong/ phut & nhiét do 30°C. Sau d6 su phat trién cta
chung dat cyc dai ¢ 12 gio va ¢ trang thai tinh sau 15 gid nuoi ca?'ly [8].

3.4. Anh hwéng ciia nhiét d9 nudi cy t6i kha ning nhan nhanh sinh khéi ciia loai
vi khuan Bacillus subtilis var natto
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Hinh 4. Anh huéng ciia nhiét d9 nudi ciy téi kha ning nhan nhanh sinh khéi
ciia loai vi khuan Bacillus subtilis var natto

Thanh 16i (error bars) thé hién sai sé chudn cia gid tri trung binh. Hinh sao (*) thé hién mirc
dé sai khdc cé y nghia thong ké doi véi cong thire doi chirng
s dung phuwong phap cua Turkey (*P<0.05)

Vi khuén Bacillus subtilis var natto dugc cho 1 loai vi khuan ua nhiét trong qué trinh
1én men. Trong thi nghiém nay, chiing toi nhan nudi loai vi khuan Bacillus subtilis var natto
str dung méi truong King’s B 16ng, trén méy lic 120 vong/phut & cac diéu kién nhiét do khac
nhau: 35°C, 38°C, 42°C va 45°C trong 48 gio. Két qua hinh 4 cho thay, nhan nuéi vi khuan &
nhiét d 35°C, mat do khuan lac dat 1,02 x 10° cfu/ml. O nhiét do 38°C, mat do khuan lac
loai vi khuan Bacillus subtilis var natto dat cao nhét (1,12 x 10° cfu/ml), sau d6 giam déan khi
tang nhiét do 1én 42°C - 45°C. Vi su sai khac cia mat do khuén lac gitta cdc murc nhi¢t do tur
35°C - 42°C khéng ¢ y nghia vé mit théng ké, do vy hoan toan c6 thé nhan nudi vi khuin
Bacillus subtilis var natto trong khoang nhiét do nay. Trong thi nghiém nay, chung t6i lya
chon mirc nhiét d6 38°C dé nhan nhanh sinh khéi vi khuan Bacillus subtilis var natto.

Két qua nghién ctru cuia Kanintra Suwanmanon va cong su (2013) vé t6i vu hoa diéu
kién nhan nudi loai vi khuan Bacillus subtilis tao enzyme nattokinase cho thdy, ham luong
enzyme nattokinase dat cao nhit sau 72 gid nudi cdy trong mdi truong nudi cay long chira
dudng fructose va chiét xuat nim men & diéu kién 37°C [6].
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4. KET LUAN

Vi khuan Bacillus subtilis var natto dugc phan 1ap tir men vi sinh 1én men natto va tir

dau twong 1én men, c6 hinh que, hinh thanh bao tir sau 72 gid nudi cdy trén moi trudng
King’s B. Khuan lac c¢6 hinh tron, mau tréng stra, mat hoi g6 ghé, c6 mép rang cua, duong

kinh ctia khuan lac tir 3 mm - 7 mm sau 48 gio nudi cay & diéu kién nhiét do 30°C.

Két qua thi nghiém nhan nhanh sinh khdi loai vi khuan Bacillus subtilis var natto phan lap

cho thiy, méi truong King’s B hoidc Luria-Bertani (LB) hoan toan c6 thé str dung lam mai truong
nhan nhanh sinh khéi loai vi khuén nay. Nhi¢t do thich hop cho vi¢c nhan nudi loai vi khuan
Bacillus subtilis var natto tir 35°C - 38°C, thoi gian nudi 48 gio trong diéu kién tdi, trén may lac
120 vong/ phut. Mat d6 khuan lac cta loai vi khuan Bacillus subtilis var natto dat trén 1x10°
cfuw/ml, hoan toan co thé st dung lam men vi sinh phuc vu san xuit dau tuong 1én men natto.
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ISOLATION AND MASS PRODUCTION OF
BACILLUS SUBTILIS VAR NATTO

Mai Thanh Luan, Hoang Thi Lan Thuong, Nguyen Thi Mai Anh
ABSTRACT

Bacillus subtilis var natto was isolated from commerical natto starter powder and from
fermented soybean product, natto. The colonies of this strain were round, milky white, with a
slightly rough surface, saw tooth edges. The diameter of the bacteial colony was 3 mm - 7 mm
after 48 hours of incubation at 30°C. The results of this study showed that, both of King’s
B broth and Luria-Bertani (LB) broth media were suitable for mass production of Bacillus
subtilis var natto. The optimum temperature range for multipication and growth of the
bacteria was between 35 °C - 38°C, with shaking at 120 rpm for 48 hours of incubation. The

final bacterial population was over 10° cfu/ml and can be used as natto starter for natto
production.

Keywords: Bacillus subtilis var natto, isolation, mass production, natto.
* Ngay nop bai: 20/6/2022; Ngay gui phan bién: 25/6/2022; Ngay duyét dang: 15/12/2022

* Bai bdo ndy la két qud nghién ciu tir dé tai cdp co so, Ma s6 dé tai PT-2022-32 cia
Truwong Pai hoc Hong Pitc.
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