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Tém tit:

Nghién ciru duwge thwe hién véi muc dich phan lap va tuyén chon cac dong vi khuin Bacillus sp. ¢6 kha ning sinh
protease tir sin phim diu nanh 1én men. Sir dung phwong phip do duong kinh vong thiiy phan (halo) trén méi
truomg Skim milk agar (SMA) va 1én men trong méi truwong long dé danh gia kha ning sinh protease. Tir cac sin
phim dau nanh 1én men thu tai 2 dia phwong 1a An Giang va Can Tho, di phén lap dwoc 29 dong vi khuin. Qua két
qua khio sat vé diic diém hinh thai va sinh héa cho thiy 29 dong vi khuén trén thudc chi Bacillus. Két qua kiém tra
kha ning sinh protease trén dia SMA da tuyén chon dwoc 8 dong c6 dwong kinh vong halo 16m. Trong méi truong
1én men 16ng véi mat s6 10° té bao/ml, pH 7,2 & 37°C trong 48 gio, chon dwgc dong MLO1 cho hoat tinh protease dic
hi¢u cao nhat 185,92 U/mg. Két qua phén tich trinh tw viing gen 16S rRNA ciia dong MLO01 cho thiy ¢6 mdi quan hé
cao voi trinh tu cta Bacillus subtilis.

Tir khéa: Bacillus, 1én men, protease, vi khuén.

Chi s6 phén loai: 2.8

Protease 1a mot trong nhiing enzyme c6 nhiéu tng dung
trong cac nganh cong nghiép: thuc pham, duoc pham, xur
1y chat thai... [1]. Protease chu yéu tham gia vao viéc phan
cét cac chudi peptide dai thanh cac doan ngan va dugc san
xuét bai nhiéu nguén khéac nhau nhu thyc vat, dong vat va
vi sinh vat. Trong do, vi sinh vat 1a ddi tugng chinh san
xudt enzyme noi chung va protease noi rleng, vi ¢6 thé sinh
truong va phat trién trong thoi gian ngan, tao ra mot loai
enzyme chuyén biét, gia thanh ré va dang tin cdy [2]. Mot
s6 loai vi sinh vat ¢6 kha ning sinh tong hgp protease nhu
Bacillus subtilis, Bacillus cereus...[3]. Trong m6i truong
nudi cdy, mot luong 16n protease ngoai bao duoc tao ra boi
cac vi khuan thudc chi Bacillus [2].

Vi khudn B. subtilis c6 kha ning thich nghi cao va sinh
téng hop dugc nhidu loai enzyme can thiét trong qua trinh
sinh truong dé thich nghi véi diéu kién méi truong. Ham
luong protein va hoat tinh protease tong hop tir B. subtilis
phu thudc vao nhidu yéu t6 nhu: dong vi khuén, diéu kién
nudi cdy, phuong phéap thu nhan... [3]. Vi vay, dé thu nhan
protease c6 hoat tinh cao can lya chon ngudn phén 1ap phu
hop va tdi wu vé phuong phap, cac diéu kién nudi ciy...
Nghién cuu duge thyc hién nhim phan lap va tuyén chon
dong vi khudn Bacillus spp. ¢6 kha ning sinh tong hop
protease vdi hoat tinh déc hi€u cao, day la tién d& cho cac
nghién ctru ing dung sau nay.
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Phuwong phap nghién ciru

Phan Zap va dinh danh so bg cac dong vi khudn Bacillus
spp. tir san pham ddu nanh 1én men:

Tang sinh mau: cho 1 g miu vao 99 ml méi trudong
minimal Davis (khong chtra agar) (pH 7,0+0,2 ¢ 25°C) c6
chura cac thanh phan nhu bang 1, trong dicu kién vo trung,

Bang 1. Mdi trudong minimal Davis nudi cdy Bacillus subtilis.

Héa chit Nong d (g/l)
K,HPO, 7,0

KH,PO, 2,0
(NH,),S0, 1,0

Glucose 1,0

Sodium Citrate 0,5
MgSO,.7H,0 0,1

Agar 15,0
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Isolation and selection
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Abstract:

This study aims to isolate and select strains of Bacillus for
protease production from fermented soybean products.
To evaluate the ability of protease production, the authors
applied the hydrolysis diameter measurement method
on Skim milk agar (SMA) and submerged fermentation
(SmF). The results showed that 29 bacterial strains were
isolated from fermented soybean products in An Giang
and Can Tho provinces. Based on the morphological
and biochemical characteristics of bacteria, these are
defined belong to the Bacillus genus. The results of the
protease generation test on SMA helped to select eight
strains with a high halo diameter. In SmF with 10° cells/
ml, pH 7.2, at 37°C for 48 hours, the MLO01 strain gave
the highest specific protease activity of 185.92 U/mg.
Sequence analysis results of the 16S rRNA gene region
of MLO01 exhibited a high relationship with the sequence
of Bacillus subtilis.

Keywords: Bacillus, bacteria, submerged

fermentation.

Classification number: 2.8

protease,

lic & & 37°C trong 48 gid. Sau d6 dun cach thuy ¢ 80°C
trong 20 phut dé loai bo té bao sinh dudng.

Phan 1ap vi khuan: miu sau ting sinh duoc pha lodng
tir ndng do 10 dén 10 va trai mau & mdi nong do ra dia
mdi trudng minimal agar. U ¢ 37°C trong 48 gid, quan sat
su xuét hién cua khuén lac. Tuyén chon céc khuan lac ¢6
dic diém khac nhau va cdy phan lap nhiéu lan dé tao dong
thuan. Dong vi khudn sau khi lam thuan dugc trit gidng trong
moi truong thach nghiéng ¢ 4°C.

Phuong phap dinh danh vi khudn Bacillus: sit dung
cac phuong phap sinh hoa dé budc dau sang loc cac dong
vi khuan thudc chi Bacillus. Cac dong vi khuan phan lap
dugc mo ta dic diém khuan lac, xdc dinh hinh thai bang
phuong phap nhudém gram, nhudm bao tir, quan sat hinh

TAP CHI

HOAHOC |/,
ONG NGHE ||t Nam 63(8) 8.2021

dang, kiém tra mot s dic tinh sinh hoa nhu thu nghiém
catalase, oxidase, methyl red dé xéac dinh vi khuan thudc chi
Bacillus [4].

Khdo sat kha nang sinh protease ciia cac dong vi khudn
Bacillus spp. dd phan lap trén moi truong SMA:

Mbi trudng thach Skim milk (SMA) duoc phan phéi vao
dia petri, dung dung cu khoan 16 c6 kich thugc nho (0,5 cm)
vao giita dia thach. Vi mdi dong vi khudn huat 5 ul dich
nuoi sau khi tang sinh 24 gio nho vao dia moi truong SMA
vau o 37°C trong 48 gid. Hoat tinh protease cua cac dong vi
khuédn dugc danh gia dya vao kha ning tao vong thity phan
(vong halo) trén moi truong SMA [5], duong kinh thuy
phan duogc tinh theo cong thuc:

Duong kinh thuy phan = Buong kinh vong halo - duong
kinh 15 khoan.

Tuyén chon dong vi khudn Bacillus spp. c6 kha ndng
sinh protease trong moi truong long:

Cho 100 ml méi truong 1én men 1ong (pH 7,2) cb cac
thanh phan nhu bang 2 [6] vao binh tam gidc 250 ml, ding
nut gon khong tham nudce ddy kin miéng binh tam giac, phia
trén day ndp gidy. Khir trung ¢ 121°C trong 20 phat. Sau
khi dé ngudi hoan toan, ching 1 ml dich tang sinh vi khuan
v6i mat sb 10° t& bao/ml vao méi truong. TAt ca cac mau
duoc u lic lién tuc voi tde do 150 vong/phut ¢ 37°C. Sau 48
gio 1én men, cac mau dugce ly tim 10.000 vong/phut & 4°C
trong 10 phat, thu 1dy phan dich long dem phan tich hoat
tinh enzyme.

Béng 2. Méi trwong 1én men 16ng.

Héa chat Nong d (g/l)
Soya Peptone 10
K ,HPO, 2,0
MgSO, 1,0
Glucose 2,0
Maltose 20
Yeast extract 10

Nuée cit Vira da 1.000 ml

Chi ti€u phan tich: xac dinh hoat tinh protease (phuong
phap Kunitz cai tién) [7] va ham lugng protein (phuong
phép Bradford) [8].

Dinh nghia vé don vi hoat tinh enzyme: 1 don vi hoat
tinh enzyme (U (Unit)) la lugng enzyme can thiét dé thuy
phan casein, tuong duong véi 1 uM tyrosine sinh ra trong
thoi gian 1 pht ¢ nhiét d6 37°C, pH 7,5.

Hoat tinh dac hi¢u (hoat tinh riéng) la sb6 don vi hoat tinh
enzyme c6 trong 1 mg protein (U/mg) [9].



Dinh danh dong vi khudn ¢6 kha nang sinh protease cao
nhat bang phirong phap gidi trinh ti 16S rRNA:

Phuong phép tach chiét DNA va giai trinh ty: str dung bo
hoa chit QIAamp DNA Mini Kit dé tach chiét DNA va giai
trinh tw bang phuwong phap Sanger.
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Bang 4. Pic diém khufn lac va té bao ciia 29 dong phan lap sau 48
gio nudi cy.

Dijc diém khudn lac Dic diém té bio

! Kich ] Chiéu— Chiéu
Don, , 6

i windi twic ™ Hhdg di g
dfng

(imm) (um) ()

Hinhdang ~ Miusic — Dang bia

(s , A A 2 CTXI Khongdew Tringdue Chiathiy Phing 225  + o135 0gl
Phuwong phap dinh danh: stt dung phan mém BLAST dé sl g el o Qe il :
, R , R . 2 A pe s CTX2 Khongdéu  Trangduc  Réngcua Lai 225 4+ uengan 1,5 0,62
so sanh trinh ty gen ctia dong vi khuan phan lap véi trinh tu e ¢ : ¢ ¢
NN Y i 1en . . CTX3 Khongdew Trangduc  Réngecwa Phang 335  + Quengin 16 0.6
tham chiéu tr co s dit liéu 16S ribosomal RNA (Bacteria , ,
. x . , . HUXI  Tron Trangdye  Nguyén Mo 153+ Quengin 13 05
and Archaea type strains). Mau duoc phan tich tai Trung : . o .
Am Xé hiem k& thud K TP H‘A hi Minh HUX2 ~ Tron Trangdue  Nguyén Mo 23 + Quengin 16 0,65
tam Ket nghiem ky thuat cao Keest, 6 Chi Minh. MCXI Khongddu  Tringdye  Chiathly Mo 354+ Quengin 14 065
Xir Iy 6 lidu: MCX2 Khongdéu Tringtong Ngwén Lai 34+ Quengin 15 068
S licy d ¢ 19 b3 3 dm M ft Excel MCX3 Khongdéw Tringdwe Chiathiy Mo 335+ Quengin 17 066
O lieu dugc xu an an mem 1crosoft Exce . : ; ; ;
Y Ay Ag p . . TMXI  Khongdew  Trangduc  Chiathuy Lai 225+ Quengin 146 0,71
2013 va phan mém thong ké Statgraphics Centurion XV.I. DO Kingdhy Thgomg Rigow Li 152 ¢ Qe 15 06
Kél lIllil va “Iaﬂ I"an TUXI  Tron \ Tra?ng dyc  Nguyén Mo 0,5 + Que daly 20 0,71
) TUX2  Khongdéu  Trangdue ~ Rangewa Mo 153+ Quengin 15 0,66
Phén lgp va d.l"h danh so b.o cac dong vi khudn CMO1  Tron Tringdue  Ringem  Lai 4044+ Quengin 13 0,62
Bacillus spp. tir san pham dgu nanh lén men & tinh An o T Thede Ringan Li 182+ Qengh 12 067
Giang va TP Can Tho CM03  Khongdéu  Tringdue  Ringema Mo 2024+ Quengin 16 07
A ; A 7a . 2 CTO01  Tro Tring Nguyén Mo 384 4 o1l 0,65
Ket qud phan lap vi khudn: oL R e : Qe ot
CT02  Khongdew  Trangduc  Réngcua Mo 223+ Quengin 13 0,66
Tong cong c6 29 dong vi khuan duge phén 18p trén mOi (13 Khingdhu  Trngdwe  Ringom Lii 334+ Qengn 12 06l
truong minimal agar tir cac san pham dau nanh 1én men thutai ~ HOl  Tran Tringdue  Ngwén L 2023 + Quengin 17 068
An Giang (12 dong) va Can Tho (17 dong). Ky hiéu cdc dong ~ HB  Tin Tingdue Ngyén Mo 3537 + Quengin 14 063
vi khuén va dia diém thu mau dugc trinh bay trong bang 3. HLOS  Tron Trngde Ringon Lii 2527 + Quedii 24 073
_ _ HLO6  Khongdéu Tringdye Ringowa Lai 2628 + Quengin 12 06l
Bing 3. Cac dong vi khuan phén lap tir cic sin pham diu nanh Ién HLO?  Khongdhu  Trngdue  Chiathiy Mo 05+ Qengn 16 071
men. ; :
HLO§  Tron Trangdue  Réngewa  Lai 1517+ Quengin 12 0,65
Dong vi khuin Miu Dia diém thu miu MOl Khongdén Tringngd  Chiathiy Lai 2530 + Quedi 20 065
CTXI, CTX2, CTX3 Chao thanh phém Co s Huong Sen MLO9  Khong d?u Trz'?ng duc  Chiathuy Lai 294+ Quengin 15 0,67
; : MLI2  Khongdéu  Tringd Nguyén  Lai 2225 + di 22 0,71
HUX1, HUX2 Diu nanh i méc lam twong hot (A Giang) i ?u rfmg v Qe aly
- T03  Khongdeu  Trangtrong Réngewa  Lai 46 + Quengin 15 0,6
Dau nanh giai doan u 1én men : .
MCX1, MCX2, MCX3 @ . T04  Tron Tringngd  Nguyén  Lai 3337+ Quengin 13 0,65
nudc mam chay H¢ kinh doanh Tw -
Punanh i (2 tudn) lamnuée ~ Hoa (An Giang) (+): ¢6 chuyén dong.
TMX1, TMX2, TUX1, TUX2
tuong
CMO1, CM02, CM03 Chao giai doan u moc Co s& chao Huong
CTO01, CT02, CT03 Chao thanh pham Viét (Can Tho)
HLO1, HLO03, HLOS, HL06, HL07, ~D4u nanh giai doan 0 lén men
HL08 nudc mam chay T ] ] ] ] L . ) o
Nuée mém chay trude thanh ey T i Hinh 1. Hlph dang khuan lac ciia mgt $0 dong vi khuan phan lap.
MLO1, ML09, ML12 tring Pl CTO02: khuan lac trang duc, tron khong déu, bia ring cua, mo; ML09:
(Gm i) khuén lac tréng duc, tron khong déu, bia chia thuy, lai; MLO1: khuén lac
T03, T04 Nuée twong trude thanh tring trang nga, tron khong déu, bia chia thuy, lai.

Pic diém khuan lac va té bao cua céac dong vi khuén
phan 1ap duoc trén moi treong minimal agar sau 48 gid nudi
cay thé hién ¢ bang 4 va hinh 1.

TAP CHI

HOA HOC |/,
ONG NGHE I} Nam 63(8) 8.2021

DPinh danh vi khudn Bacillus:

T{?:lt ca 29 dong vi khuain phan 1ap déu c6 kha ning
chuyén dong khi quan sat bang phuong phap giot ép dudi
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kinh hién vi & vat kinh 100X [10].

Té bao vi khuan cua tit ca cic dong phén lap déu co
dang hinh que ngan hodc dai (hinh 2) [10], kich thudc dao
dong tir 0,5 um dén 2,4 um va c6 ndi bao tir. Noi bao tir
hinh bau duc, nam giira hay trong khoang tir trung tim dén
gén cudi té bao, mdi té bao chi tao mot bao tir. Bao tir chiém
70%, bat mau xanh cta dung dich malachite green [11, 12].

Hinh 2. Té bao hinh que ciia dong vi khuin MLO1 dwogc chup duéi
kinh hién vi dién tir quét.

Két qua nhuém Gram cho thdy, 29 dong vi khuén phan
18p bat mau tim xanh cua dung dich violet, ching t6 cac dong
vi khuan nay thudc nhom vi khuan Gram dwong (+) [11].

Thir nghiém catalase: 29 dong vi khuan c6 hién tuong
hinh thanh bot khi (hinh 3), chirng t6 cac dong nay déu cod
enzyme catalase phan giai H,O, thanh H,O va O, [13, 14].

MLO1 (+)

Hinh 3. Thir nghiém catalase (PC: Am tinh, ML01: Duong tinh).

Thir nghiém oxidase: dugc thuc hién trén dia gidy co
tam N-dimethyl-para phenylenediamine. Két qua 29 dong
vi khuén phan 1ap déu c6 hién twong xuat hién phirc hop
mau tim/xanh ddm sau 10-30 gidy (duong tinh) (hinh 4),
chimg t6 cac dong nay déu c6 enzyme oxidase [15].

MLO01 (+)

Hinh 4. Thir nghiém oxidase (C: Am tinh, ML01: Dwong tinh).
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Thir nghiém methyl red: két qua tat ca cac dong vi khuan
phan 1ap dugc déu lam moi truong thir chuyén sang mau
cam hodc mau do, hay néi cach khac 1a dwong tinh véi thude
thir methyl red. Vi mot s6 loai vi khuan dién hinh 1a chi
Bacillus c6 kha nang 1én men dudng sinh acid nén khi cho
1-5 giot methyl red vao s& lam d6i mau méi trudng thanh
mau cam, d6, hay do nhat tiiy theo mirc d6 nhiéu hay it ciia
lugng acid tao thanh, néu khong tao acid moi truong s€ cé
mau vang [13, 16].

Dua theo khoa phan loai Bergey cho thay, 29 dong vi
khuén phén 1ap tir cdc miu dau nanh 1én men trén moi
truong phan 1ap chon loc c6 cac dic diém khuan lac, hinh
dang té bao (bang 4), kha nang di dong, Gram duong, c6 ndi
bao tir, catalase duong tinh, oxidase duong tinh va c6 kha
nang 1én men duong. Nhu vay cac dong vi khuan nay dugc
xac dinh thudc chi Bacillus [17].

Kha nang sinh téng hop protease trén moi truong SMA

Hoat tinh protease cta cac dong vi khudn dugc danh gia
dua vao kha nang tao vong thiy phan trén moéi truong SMA
(bang 5 va hinh 5).

Bang 5. Khi niing sinh tdng hop protease ciia cac dong vi khuén.

Sinh Duong kinh Sinh Duong kinh
SIT  Dong e thity phén STT Dong e thity phin
(cm) (cm)
1 CTXI  + 1, 5hilk 16 CT0l + 2,33
2 CTX2  + 2,07bede 17 CT2 + 1,3
3 CTX3  + 2,2bed 18 CT03 + 2,26
4 HUX1  + 1,87t 19 HLOI + 1,534
5 HUX2 + 1,23¢ 20 HLO3 + 1,234
6 MCXI  + ,7¢hi 21 HLOS + 1,534
7 MCX2 + D= 2 HL6 + PALES
8 MCX3  + PlozEd 23 HLO7 + 1,465
9 T™X1  + 1,5hik 24 HLO8  + 1,73fh
10 ™X2 + AjR 25 MLOI  + 24
11 TUX1  + DAl 26 MLO9  + LIT
12 X2 + 14314 27 MLI2 + 14314
13 cMOl - + 243 28 T03 + 1,531
14 M2+ 1,934t 29 T4+ 1,33
15 CM03 + 1,53

S{') ligu & cot trong bang la trung binh ba lan lap lai. Trong cung mot ct, cac
s0 mang s0 mil giong nhau thi khdc biét khong c6 y nghia & mirc 5% theo phép
thir Duncan (p<0,05) va ngugc lai. (+): ¢6 sinh tong hgp protease.

Két qua tir bang 5 cho thay sau 48 gid, 29 dong vi khuan
déu c6 kha ning sinh protease thé hién qua vong thity phan
trén moi truong sita (dat 100%), thap nhat 1a ML09 (1,17
cm) va cao nhit 1a CMO1 (2,43 cm); trong d6 8 dong c6 kha
nang tao vong thuy phan voi duong kinh 16n hon so véi cac
dong con lai: CTX3 (2,2 cm), MCX2 (2,23 cm), TMX2 (2,2
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cm), TUXI (2,17 em), CMO!1 (2,43 cm), CTO1 (2,33 cm),
CTO3 (2,26 cm) va MLO1 (2.4 cm).

So sanh kha ning sinh protease voi nghién ctru khac thi
cac dong vi khuan phan 1ap c6 kha ning tao vong halo thip
hon dong Bacillus subtilis C10 (3,8 cm) cua N.T.A. Thu
va cs (2020) [18]. Das va Prasad (2010) [5] cling ghi nhan
enzyme protease sau khi tinh sach cia cac dong vi khuin
Bacillus phan lap tir ving Bangalore déu tao vong thuy
phan trén dia SMA.

Puong kinh vong halo tao ra giita cac dong vi khuan
khéac nhau la do kha nang sinh protease cua cac dong vi
khuan khac nhau. Pudng kinh cang 16n nghia 1a vi khuan
¢6 kha nang tiét ra protease cang nhidu. Nhu véy c6 thé két
ludn so b 8 dong vi khuén trén ¢ kha ning sinh protease
hoat tinh cao hon cac dong khac trong 29 dong vi khuan
phan 1ap, do d6 8 dong nay duoc chon cho khao sat tiép theo.

Hinh 5. Vong halo do protease tao thanh trén méi truong SMA cia
dong vi khuan MLO01 sau 24 va 48 gio.

Khd ndng sinh tong hop protease trén méi trwong long

Tir két qua kiém tra kha nang sinh protease trén moi
truong SMA, 8 dong vi khuan 1a CTX3, MCX2, TMX2,
TUX1,CMO01,CTO01, CT03, MLO1 dugc chon 1én men trong
moi truong long dé xac dinh hoat tinh dc hiéu protease tu
ham luong protein va hoat tinh protease.

Hoat tinh dic hiéu cta ché pham enzyme dic trung cho
d6 tinh sach cua ché phém enzyme d6. Hoat tinh déc hi¢u
dugc biéu thi bang s6 don vi hoat tinh enzyme c6 trong 1 mg
protein (U/mg) [9]. Vi thé hoat tinh dic hiéu 1a chi tiéu duoc
chon dé xac dinh dong vi khuan c6 kha nang sinh tong hop
protease & moi truong 1ong, dong vi khuan cé hoat tinh dic
hiéu cao thi kha ning sinh tong hop protease manh.

Két qua trinh bay & bang 6 cho thay 8 dong vi khuan déu
c6 kha ning sinh téng hop protease trong moi trudng long,
hoat tinh déc hi€u protease 1a khéa cao va c6 sy chénh léch
gitia 8 dong phan lap.
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Bang 6. Ham lugng protein, hoat tinh va hoat tinh dac hiéu protease
ciia 8 dong vi khuén.

Dong vi Ham lugng Hoat tinh Hoat tinh dic
Khuan protein (mg/ml)  protease (U/ml) hi¢u (U/mg)
MCX2 0,189° 9,434 49,87¢

TMX2 0,199° 10,15% 51,69¢

CTX3 0,203° 31,01° 168,83
TUX1 0,109¢ 3,98¢ 36,46°

MLO1 0,086 15,96 185,92¢

CTO1 0,052¢ 25,95 165,56

CTO03 0,093¢ 17,73 63,54°

CMO1 0,359° 43,79° 122,10°

Sé ligu & cot trong bang la trung binh ba lan lap lai. Trong cung mot cdt, cac
s0 mang s6 mil giong nhau thi khac biét khong c6 y nghia ¢ mirc 5% theo phép
thur Duncan (p<0,05) va ngugc lai.

Hoat tinh protease dac hi¢u dao dong tur 36,46-185,92
U/mg, trong do, dong TUX1 c¢6 hoat tinh protease dac hi¢u
thap nhat 1a 36,46 U/mg, dong MLO1 c¢6 hoat tinh protease
dac hiéu cao nhat 1a 185,92 U/mg (hinh 6), khac biét co ¥
nghia thdng ké ¢ do tin cdy 95% so v&i cac dong vi khuan
con lai. Nhu vay, MLO1 1a dong vi khuén c6 hoat tinh dic
hiéu protease cao nhat, két qua nay cao hon két qua ctia mot
s6 nghién ctru trude d6: dong Bacillus sp. CK 11-4 dugc
Kim va cs [19] phan 1ap tor mot loai sOt dau nanh 1én men
truyén thong ctia Han Qudc cho hoat tinh dic hiéu protease
1a 19,2 U/mg; hoat tinh ddc hi¢u protease ctia dong BL2 do
Aderibgbe va cs (1990) [20] phan lap va tuyén chon tr dau
lén men & chau Phi la 19,06 U/mg.
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Hinh 6. Hoat tinh dic hiéu ciia 8 dong vi khuén.
Két qud dinh danh dong vi khuin MLO1

- Phuong phap sinh hoa: MLO1 ¢6 cic dic diém khuan
lac (hinh dang khong déu, mau tring nga, bia chia thuy, 1ai),
té bao hinh que dai, c6 kha nang di dong, Gram duong, cd
ndi bao tur, catalase duong tinh, oxidase duong tinh va cé
kha nang 1én men duong. Nhu vay dong vi khudn nay dugc
xac dinh thudc chi Bacillus [17].

- Phuong phép gidi trinh tu cho thdy MLO1 ¢6 d6 twong
dong 99,86% so vdi trinh tu gen 16S rRNA cua Bacillus
subtilis (s6 dang ky trén genbank la NR_112686.1).



s Khoa hoc Ky thuat va Céng nghé

Bacillus subtilis 14 loai vi khuan quan trong dé san xuat
protease Umg dung trong cong nghiép va y hoc [21], do do
tiém ning san xuat protease cua dong MLO1 1a rét 16n.

£ a
Ket luan

Tt cac san phém d4u nanh 1én men thu tai cac s& san xudt
& Can Tho va An Giang di phan lap dwoc 29 dong vi khuén.
Dua vao cac dic diém khuan lac, hinh thai té bao va sinh
héa da xac dinh cac dong phén 1ap thudce chi Bacillus. Trong
d6 da tuyén chon duoc 8 dong vi khuan c6 kha ning sinh
protease cao: CTX3, MCX2, TMX2, TUX1, CMO01, CTO1,
CT03 va MLO1 véi duong kinh vong halo tir 1,17 cm dén
2,43 cm. Trong moi truong 1én men long, chon dugc dong
MLO1 c6 kha ning sinh protease cao nhat 1a 185,92 U/mg,
dong vi khuan nay c6 trinh tyr 16S rRNA twong dong cao
v6i trinh ty cta Bacillus subtilis. Nghién ciru d gop phan
lam tang nguén giéng vi sinh vat ¢6 kha nang sinh téng hop
protease voi hoat lyc cao ung dung trong cic nganh cong
nghiép tai Viét Nam.
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