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Phén Iap va tuyén chon vi Khudn Bacillus sp.
c0 khd ning sinh tong hop protease tir cac sin pham dau nanh Ién men
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Tém tit:

Nghién ciru duge thuc hién véi muc dich phin 14p va tuyén chon cac dong vi khuin Bacillus sp. c6 kha ning sinh
protease tir sin phim diu nanh 1én men. Sir dung phuo'ng phip do dudng kinh vong thiy phan (halo) trén méi
tru‘o‘ng Skim milk agar (SMA) va lén men trong méi trudng long dé danh gis kha niing sinh protease. Tir cdc sdn
pham ddu nanh 1én men thu tai 2 dia phuong 1a An Glang va Can Tho, da phin ldp dugc 29 dong vi khuan Qua két
qua khao sat vé diic diém hinh thai va sinh héa cho thdy 29 dong vi khuén trén thuoc chi Bacillus. Két qua kiém tra
kha niing sinh protease trén d~ ia SMA di tuyén chon dwgc 8 dong cé dudng kinh vong halo 16n. Trong méi truong
1én men léng véi mét b 106 té bilo/ml pH 7,2 & 37°C trong 48 gid, chgon dugc dong MLO1 cho hoat tinh protease dac
hiéu cao nhat 185,92 U/mg. Két qud phén tich trinh tu viing gen 16S rRNA ciia dong MLO1 cho thay c6 mdi quan hé
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cao véi trinh tw cia Bacillus subtilis.

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

Chi sé phin loai: 2.8
Pat van dé

Protease 1a mdt trong nhimng enzyme c6 nhiéu img dung
trong. cac nganh cong nghiép: thuc phém, dugc phém, XU
Iy chét thai... [1]. Protease chu yéu tham gia vao viéc phéan
cét cac chudi peptlde dai thanh cac doan ngin va dugc san
xut béi nhiéu nguon khac nhau nhu thuc vat, dong vat va

vi sinh vat. Trong do, vi sinh vat la dbi twong chinh san .

xut enzyme noéi chung va protease ndi rleng, vi c6 thé sinh
trudng va phat trién trong thoi gian ngin, tao ra mot loai
enzyme chuyén biét, gia thanh ré va dang tin cay [2]. Mot
s6 lodi vi sinh vat c6 kha nang sinh téng hop protease nhu
Bacillus subtilis, Bacillus cereus...[3]. Trong mdi trudng
nudi cdy, mot lugng lém protease ngoai bao dugc tao ra boi
céc vi khuan thuge chi Bacillus [2].

Vi khuén B. subtilis cé kha ning thich nghi cao va sinh
téng hop duoc nhiéu loai enzyme can thiét trong qua trinh
sinh truong dé thich nghi véi diéu kién méi truong. Ham
lugng protein va hoat tinh protease tong hop tir B. subtilis
phu thudc vao nhiéu yéu t6 nhu: dong vi khuén, diéu kién
nudi cdy, phuong phap thu nhan . [3]. Vi vay, dé thu nhan
protease c6 hoat t1nh cao can lya chon nguon phan lap phu
hgp va tdi uu vé phuong phap, cac diéu kién nudi cay
Nghién ciru dugc thuc hién nhim phan 1ap va tuyén chon
dong vi khudn Bacillus spp. c6 kha ning sinh tong hop
protease vdi hoat tinh dic hiéu cao, day la tién dé cho cac
nghién clru ing dung sau nay.
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Phurong phdp nghién ciru

Phan Iap va dinh danh so bg cdc dong vi khudn Bacillus
spp. tir san phdm dgu nanh lén men:

Ting sinh miu: cho 1 g miu vao 99 ml moi truorng
minimal Davis (khdng chira agar) (pH 7, 0+0,2 ¢ 25°C) c6
chira cac thanh phén nhu bang 1, trong diéu kién vo trung,

Béng 1. Méi trwdng minimal Davis nudi cdy Bacillus subtilis.

Héa chit Nong 4§ (g/)
K,HPO, 7.0
KH,PO, 2.0
(NH,),SO, 1,0
Glucose 1.0
Sodium Citrate 0.5
MgSO,.7H,0 0.1
_ Ager 150
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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 MLO1 exhibited a high relationship with the sequence
of Bacillus subtilis.

Keywords: Bacillus, bacteria, protease, submerged
fermentation.

Classification number: 2.8
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lac u & 37°C trong 48 gio. Sau d6 dun céch thuy & 80°C
trong 20 phit dé loai bo té bao sinh dudng.

Phan lap vi khuan: mau sau tang sinh dugc pha loang
tir nﬁng do 10°" dén 107 va trai mau o moi nf")ng do ra dia
mai truong minimal agar. U & 37°C trong 48 gid, quan sat
su xudt hién cua khuan lac. Tuyén chon cac khuan lac co
dac diém khac nhau va cﬁy phan lap nhiéu 1an dé tao dong
thuan. Dong vi khuan sau khi lam thuin duoc triv gidng trong
moi truong thach nghiéng o 4°C.

Phuong phap dinh danh vi khuan Bacillus: sir dung
cac phuong phép sinh hoa dé bude dau sang loc cdc dong
vi khuén thude chi Bacillus. Céc dong vi khuan phén 1ap
duge mo ta dac diém khuan lac, xdc dinh hinh thaj bang
phuong phap nhugm gram, nhudém bao tur. quan sat hinh
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dang, kiém tra mot sb dac tinh sinh hoa nhu thu nghiém
catalase, oxidase, methyl red dé xac dinh vi khuén thudc chi
Bacillus [4].

Khao sat kha nang sinh protease cia céc dong vi khudn
Bacillus spp. da phan lap trén méi truomg SMA:

Moi trugng thach Skim milk (SMA) dugc phan phéi vao
dTa petri, ding dung cy khoan 16 ¢6 kich thude nho (0,5 cm)
vao gitra dia thach. Voi mdi dong vi khuan hat § ul dich
nudi sau khi tang sinh 24 gid nho vao dia mo; truong SMA
vau o 37°C trong 48 gio. Hoat tinh protease cua cac dong vi
khuan duge danh gid dua vio kha nang tao vong thuy phan
(vong halo) trén méi truong SMA [5], duong kinh thuy
phan dugc tinh theo céng thic:

Buong kinh thay phéan =

r Buong kinh vong halo - duong
kinh 16 khoan.

Tuyén chon dong vi khudn Bacillus spp. ¢ kha néng
sinh protease trong moi triuong long:

Cho 100 ml méi truong 1én men long (pH 7,
thanh phan nhu bang 2 [6] vao binh tan
nat gon khong tham nude déy kin mién
trén ddy nap gidy. Khir tring & 121
khi dé ngudi hoan toan, ching I ml
VoI mdt s0 10° té bao/ml vao me;
duge  lic lién tuc voi tde do 150 v
gi0 1én men, cdc mau duoc ly tam
trong 10 phut, thu lay phin dich |
tinh enzyme.

2) ¢o cic
N gidc 250 ml, dung
g binh tam gidc, phia
°C trong 20 phat. Sau
dich tang sinh vi khuén
truong. Tat ca cac mau
ong/phit ¢ 37°C. Sau 48
10.000 vong/phat ¢ 4°C
ong dem phan tich hoat

Bang 2. Mdi truimg 1én men long,

Héa chit

E e Nbng dj (gn)

Soya Peptone 10

K,HPO,

2,0
MgSO, 1,0
Glucose 2.0
Maltose 20
Yeast extract 10

Nude cat , _ Vira du 1.000 m|
Chi tiéu phan tich: xéc dinh hoat tinh protease (phuong

phdp Kunitz cai tién) [7] va ham luong protein (p}
phap Bradford) [8]. ong protem (phuong

' Dinh nghia vé don vi hoat tinh enzyme: | don vi hoat
tm? enzyme (U (Unit)) 13 lugng enzyme can thiét dr. lhu.y
ph‘aln casem, twong duong vej | UM tyrosine sinh ra trong
thoi gian 1 phut ¢ nhié¢t dg 37+ pH 7.5, h

Hoat ti’nh dac hiéu (hoat tinh riéng) 1a s6 don vi hoat tinh
€hzyme co trong | mg protein (U/mg) [9].



Dinh danh dong vi khudn cé kha nang sinh protease cao
nhdt bang phwong phdp giai trinh ti 16S rRNA:

Phuong phap tach chiét DNA va giai trinh tu: str dung bo
hoa chat QlAamp DNA Mini Kit dé tach chiét DNA va giai
trinh tur bing phuong phap Sanger.

Phuong phép dinh danh: sir dung phan mém BLAST dé
so sanh trinh t gen cta dong vi khuan phén 1ap voi trinh ty
tham chiéu tir co so dir liéu 16S ribosomal RNA (Bacteria
and Archaea type strains). Mau dugc phén tich tai Trung
tam Xét nghiém ky thuat cao Ktest, TP Ho Chi Minh.

Xur v so liéu:

Sé liéu duge xur ly bang phin mém Microsoft Excel
2013 va phan mém théng ké Statgraphics Centurion XV.I.

Két qua va thao luan

Phén Igp va dinh danh so bj cdc dong vi khuan
Bacillus spp. tic sin pham dgu nanh lén men 0 tinlt An
Giang va TP Cian Tho

Kér qua phan ldap vi khuan:

T6ng cong ¢o6 29 dong vi khudn duge phén 1dp trén moi
truong minimal agar tir cdc san phiam ddu nanh l1én men thu tai
An Giang (12 dong) va Cin Tho (17 dong). Ky hi¢u cac dong
vi khudn va dia diém thu miu duoc trinh bay trong bang 3.
Biing 3. Ciic dong vi khudn phan Iip tir cic sin pham dju nanh lén
men.

Dja diém thu miu

Ding vi khuin

Miu ]
CTXT, CTX2, CTX3 Chao thinh phim Co sé Huong Sen
HUX1. HUX2 Diu nanh i méc lam tuomg hot (An Giang)
w9 - Diu nanh giai doan u [én men
MOXT MEX2 MEXS nude mim chay H¢ kinh doanh Tur
Hoa (An Giang)

Diu ninh i (2 twin) lim nude
TMXI1, TMX2, TUX1, TUX2
trong,

Co s chao Huong
Viét (C:"m Tha)

CMO1, CM02, CM03 Chao giai dogn i mc

CT01,CT02, CTO3 Chao thanh phim

HLO1, HLO3, HLO3, HLOG, HLO7,  Déu nanh giai doan u lén men

HLOS mirdie mam chay Co 6 nude mim
Nude mim chay tnude thanh chay Lién Huong
MLOT, MLO9, MLI2

triing (Cin Tha)

TO3, T04 Nue trong trude thanh tring
Dic diém khudn lac va té bao cua cic dong vi khudn
phan ldp dugc trén moi trudng minimal agar sau 48 giornuoi

cdly thé hién o bang 4 va hinh 1.
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Bang 4. Dac diém khuéin lac va té bio ciia 29 dong phin 1ip sau 48
gio nudi cav

Djc diém khudn lae Dic diém té bio

Ding A 1 B Ly i Cﬁféu ffrféa
inkdgng ~ Miusic ~ Dangbia  Bindi  thiie dine Hinh dong ~ dai ring

mm) ° {um)  (um)

CTXI  Khongdén Tringdue Chiathiy Phdg 225+ Qungin 135 06
(TX? Khingdiu  Trengdwe Ringem Lii 225 = Quengn 15 08
CTX3 Khéngdiw Tringdue Ringowm Phing 333 - Quengin 1§ 0§
HUXI  Trin Trngdue Newdn My 153+ Quengn 13 03
HUX2  Tron Tring due Nawpén Mo 23 + Quengin L 0,63
MCXI Khngdi Tringdwe Chiathiy Mo 354 + Quengin 14 06
MCX? Khingden Tringwong Newén Li 34+ Quengin 15 088
MCX3 Khngdin Tringdye  Chiathiy My 335 - Quengin 17 066
TMXI  Khingdeuw  Tringdue  Chiathly Lai 225 & Quengin 146 0,71
TMX? Khingdew Tringtong Ringem Lii 132+ Quengin 15 06
TUXI  Trén Tingdue Newln Mo 05 = Qu-:d;i W 0n
TUX? Khingdeu Tringdye Ringom Mi 153 = Quengin 15 046
CMOI Tron Tingdwe Ringom L 4244 < Quengin 15 08
CM02  Trin Tringdye Ringew Ll 182+ Quengin 12 047
CMO3  Khingdin  Tringdye  Ringemn M3 2224 + Quengin 16 07
CT01 Tron Tringirong  Newén Mo LRE T Quengin 1] 063
CT02  Khingdéu Tringdue Ringom Mo 223+ Quengin 13 0,66
CT03  Khingdiu Trngdwe Ringewa Li 334 ¢ Quengin 12 0l
HLOL  Trin Tringdye  Nawén  Lii + Quengin 17 068
HLO3  Tron Tingdue  Nawyén M 30+ Quengin 14 063
HLOS  Tron Tringdye Ringew  Lii - Qudi 24 0D
HLO6  Khing déu Tringd_uc Ringoma  Lai + Quengin 12 0,61
HLOT - Kbingdds  Tringdue  Chiathiy MG 425 - Quengin 15 071
HLOS  Trin Tringdye  Ringem L 1517+ Quengin 12 0,63
MLOL  Khingdéu Tringngi  Chiathiy Lii 2530 + Quedii 20 065
MLO9  Khingdéu  Tringdee  Chiathiy Li 294+ Quengn 15 047
MLIZ Khngdes Tringdue  Newén  Li 2225 + Quedii 22 0T
T3 Khingdew Tebngwong Ringem i 46 = Quengin 15 06
T Tin Tr:mvnﬂa Lo 3337 - Quengin 13 065

Hinh 1. Hinh dang khudn lac cia mdt s6 dong vi khufn phéan Iip.
CTO02: khuin lac tring duc, tron khong déu, bia rang cura, mo: MLO9:
khudn lac tring duc, tron khéng déu, bia chia thiy. lai: MLO1: khuan lac
triing ngd. tron khong déu. bia chia thiy. lai.

Dinh danh vi khuan Bacillus:

Tét ca 29 dong vi khuan phin 1ap déu ¢6 kha ning
chuyén dong khi quan sat bang phuong phap giot ép dudi

ol
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kinh hién vi & vat kinh 100X [10].

Té bao vi khuan cua tat ca cic dong phan lip déu c6
dang hinh que ngan hoac dai (hinh 2) [10], kich tl:n_rc')‘? dac?
dong tir 0,5 pm dén 2.4 um va co6 ndi bao tir. Noi bao :ELr
hinh bau duc, nam gitra hay trong khoang tir trung tdm .d,en
gén cubi té bao, moi té bao chi tao mot bao tir. Bao tir chiem
70%, bat mau xanh cia dung dich malachite green [11, 12].

______ ’ T e
Hinh 2. Té bao hinh que cia dong vi khuin MLO1 dwge chup dwéi
kinh hién vi dién tir quét.

Két qua nhuém Gram cho thiy, 29 dong vi kfmluﬁ’n pl}'ﬁ“
1ap bat mau tim xanh cua dung dich violet, chiing to cdc dong
vi khun nay thuéc nhém vi khuan Gram duong (+) [11].

Thir nghiém catalase: 29 dong vi khudn c6 hién tuong
hinh thanh bot khi (hinh 3), chimg to céc db‘ng nay deu co
enzyme catalase phén giai H,0, thanh H,0 va O, [13, 14].

MILO1 (+)

Hinh 3. Thir nghiém catalase (DC: Am tinh, ML01: Dwong tinh).

Thu nghiém oxidase: duoc thue hién trén dia giay co
tam N-dimethyl-para phenylenediamine. !(ét.qua 29 dong
vi khudn phan lap déu c6 hién trgng xuat hién phire hop
mau tim/xanh ddm sau 10-30 gidy (duong tinh) (hinh 4),
chlng to cac dong nay déu co enzyme oxidase [15].

Hinh 4. Thy nghi¢m oxidase (PC: Am tinh, MLO1: Duwong tinh).

TAP CHI
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Thur nghiém methyl red: két qua tt ca cac dong vi khuan
phan 1dp duoc déu lam méi trudng thir chuyén sang mau
cam hogc mau do, hay néi céch khac 1 duong tinh véi thude
thir methyl red. Vi mot sb loai vi khuan dién hinh 1a chi
Bacillus c6 kha nang 1én men duong sinh acid nén khi cho
1-5 giot methyl red vao sé& 1am d6i mau moi trudng thanh
mau cam, do, hay do nhat tity theo mirc d6 nhidu hay it cia
luong acid tao thanh, néu khong tao acid méi truong s& c6
mau vang [13, 16].

Dua theo khoa phan loai Bergey cho thay, 29 dong vi
khudn phén [8p tr cic miu ddu nanh 1én men trén moi
trurong phan 1ap chon loc ¢6 cac diic diém khuén lac, hinh
dang té bao (bang 4), kha ning di dong, Gram duong, ¢6 noi
bao tu, catalase dwong tinh, oxidase duong tinh va ¢o kha
ning Ién men duomg. Nhu vay cac don

g vi khuan nay dugc
xac dinh thude chi Bacillus [1 7].

Khd ning sinh tong hop protease trén moi trirong SMA

Hoat tinh protease cua céc don
dua vao kha ning tao vong thu
(bang 5 va hinh 5).

g vi khudn duoc danh gis
y phin trén méi truong SMA

Bing 5. Kha ning sinh tf‘mg hop protease ciia cice

dong vi khuin,

Sinh Durimg kinh

e rimg k Si Dirimg kinh
ing it :::])) phin STT  Déng Jrilease thiy phiin

cm)

I CIX1 "+ 1 shisk 6 cmor o+ 233

2 T2 = 2 Tbete 7 cm + 13

3 X3+ 2, Jaked (E I (1 . 2260

4 HUXT  + | et 19 HLoT ],53h

5 HUX2  + 1,234 0 H - 1,234

b MCXT 4+ 1,7ehi 20 HWs - 1,53

7 MCX2  + 2,23be 2 Huwe - 2] bede

8 MCX3 4 2t B Hwr o - I A

9 ™X] -+ ], Shisk X HLg o+ 1,73fh

10 ™X2 -+ 2 Jobed 25 MLOT  + 24

I TUXt  + 2, e % ML9 LI

12 TUX2  + I 430 oML 14304

13 CMor + 243 B0 + 1,534

14 Moz« 1,930t HooT™ 1.33m

15 M3+ 1,53h

E(;)]::[l:;s;(:;:':{;:i;zl:hgalf trung binh ba Jin 1ap lai. Trong cing mot cot, cic

thi khac bigy khéng

thir Duncan (p=0,05) va nguae laj, (+): ¢6 sinh

€0 ¥ nghia & mire 5% theo phép
Long hop protease,
K&t qua tir bang 5

K cho thay sau 48 gigy, 29 dong vi khuén
déu co kha néng sinh

L protease thé hign qua vong thuy phin
trén moi truong siva (dat 100%), thép nhét 1a ML09 (1,17
cm) va cao nhat la CM01 (2,43 ¢m); trong d6 8 dong c6 kha
nang tao vong thuy phéan ve; duong kinh 16n hon so véi céc
dong con lai: CTX3 (2,2 em), MC'X2 (2,23 cm), TMX2 (2.2
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cm), TUX1 (2,17 em), CMO1 (2,43 cm), CTO1 (2.33 cm),
CTO3 (2,26 cm) va MLOI (2.4 cm).

So sanh kha nang sinh protease vdi nghién ctru khéc thi
cic dong vi khudn phin 1ap c6 kha nang tao vong halo thip
hon dong Bacillus subtilis C10 (3.8 em) cia N.T.A. Thu
vi cs (2020) [18]. Das va Prasad (2010) [5] cting ghi nhn
enzyme protease sau khi tinh sach cua cic dong vi khuén
Bacillus phan 1dp tor ving Bangalore déu tao vong thuy
phén trén dia SMA.

Pudng kinh vong halo tao ra gitra cic dong vi khuan
khic nhau 1a do kha ning sinh protease cua cdc dong vi
khuin khéc nhau. Puong kinh cang lén nghia la vi khuén
¢6 kha nang tiét ra protease cang nhidu. Nhu viy c6 thé két
ludn so bd 8 dong vi khuan trén c6 kha ning sinh protease
hoat tinh cao hon cac dong khac trong 29 dong vi khuan
phan lap, do d6 8 dong nay duge chon cho khao sat tiép theo.

Hinh 5. Vng halo do protease tao thanh trén méi trudng SMA cua

dong vi khuin MLO1 sau 24 va 48 gio.

Khd ning sinh tong hop protease trén moi triweong long

Tir két qua kidm tra kha ndng sinh proteasc tren moi

truong SMA, 8 dong vi khudn la CTX3, MC X2, TMX2,

TUX1.CMO1,CTO01,CTO3, MLO1 duoe chon 1én men trong

moi truong long dé xac dinh hoat tinh dac hi¢u protease tu

ham lugng protein va hoat tinh protease.

Hoat tinh déc hiéu cua ché pham enzyme déc trung cho

do tinh sach cua LhL pham enzyme do. Hoat tinh dac hi¢u

duoc biéu thi bang s& don vi hoat tinh enzyme c6 trong I mg
]. Vi thé hoat tinh dic hiéu la chi tiéu duoc
i khudn co kha ning sinh tong hop
an ¢6 hoat tinh dic

protein (U/mg) [9
chon dé xdc dinh dong v
protease ¢ moi trudng long, dong vi khua

hiéu cao thi kha ndng sinh tong hop protease manh.

ang 6 cho thiy 8 dong vi khuan déu

Két qua trinh bay 0'b BV |
1g moi truong long,

¢6 kha ning sinh tong hop protease trot
hoat tinh dic hi¢u protease 1a kha cao vir cd su chénh I&ch

gitra 8 dong phan lap.

TAP CHI

HOA HOC

NG NGHE VICl Nam 63(8) 8.2021

Khoa hoc Ky thuat va Céng nghé

Biing 6. Ham lugng protein, hoat tinh va hoat tinh dac hi¢u protease
ctia 8 dong vi khuin,

Dong vi Ham lrong Hoat tinh Hogt tinh dic
khuin protein (mg/ml)  protease (U/ml) hiéu (U/mg)
MCX2 0.189" 9.43% 49,.87¢ B
TMX2 0,199° 10,15% 51.69¢

CTX3 0,203° 31,010 168,83

TUXI 0,109 3.98¢ 36,46

MLO1 0,086 15,96« 185,92

CTOl 0,052¢ 25.95% 165,56

CTO03 0,093¢ 17,73% 63,54¢

CMO1 U 359‘ 43,79 I"" 100

50 lidu & cot trong bang 14 trung binh ba lin lap lai. Trong ciing mot ¢dt, cic
50 mang sb mil UlonL nhau thi khac bi¢t khong co ¥ nghia & mirc 5% theo phép
thir Duncan (p<0,05) va nguge lai.

Hoat tinh protease dac hi¢u dao dong tir 36,46-185.92
U/mg, trong do, dong TUX1 ¢o hoat tinh protease diic hiéu
thap nhat 1a 36.46 U/mg, dong MLO1 ¢6 hoat tinh protease
dac hiéu cao nhit 13 185.92 U/mg (hinh 6), khéc biét co y
ng]na lhong ké o d¢ tin cdy 95% so vdi cac dong vi khuan
con lai. Nhu viy, MLO1 1a dong vi khuan ¢6 hoat tinh dic
hi¢u plotease cao nhat, két qua nay cao hon két qua cua mot
s nghién ciru trude do: dong Bacillus sp. CK 11-4 dugc
Kim va cs [19] phan 1ap tir mot loai s6t dau nanh 1én men
truyén théng ciia Han Quéc cho hoat tinh dac hiéu protease
la 19,2 U/mg: hoat tinh dac hi¢u protease cua dong BL2 do
Aderibgbe va cs (1990) [20] phén 1ap va tuyén chon tir dau
I1én men ¢ chau Phi la 19,06 U/mg.
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Dong vi khuan

Hinh 6. Hoat tinh diic higu cia 8 dong vi khuén.

Keét qua dinh danh dong vi khuian MLOI

- Phuong phap sinh hoa: MLO1 ¢6 cac dac diém khuan
lac (hinh dang khong déu, mau tring nga, bia chia thuy, lai).
té bao hinh que dai. cé kha nang di déng, Gram duong, co
noi bao tu, catalase duong tinh, oxidase duong tinh va cd
kha ning Ién men duong. Nhu vdy dong vi khuan nay duge
xac dinh thuoc chi Bacillus [17].

- Phuong phap giai trinh tr cho thay MLO1 ¢6 do twong
dong 99.86% so vai trinh tu gen 16S rRNA cua Bacillus
subtilis (so dang Ky trén genbank la NR_112686.1).

a3



s Khoa hoc Ky thudt va Céng nghé

Bacillus subtilis 13 10i vi khuin quan trong dé san xudt
protease ung dung trong cong nghiép va y hoc [21], do do6
tiém nang san xuat protease cua dong MLO1 14 rat 1on.

Két luan

Tir cac san phém dau nanh 1én men thu tai cac s& san xgét
& Cén Tho va An Giang d3 phan lap dugc 29 dong vi khuén.
Dua vao céc dac diém khuén lac, hinh thai t bao va sinh
hoa di xéc dinh cac dong phén lap thude chi Bacillus. Trong
d6 da tuyén chon dugc 8 dong vi khudn c6 kha nang sinh
protease cao: CTX3, MCX2, TMX2, TUX1, CMO0I, CTOrl,
CTO03 va MLO1 véi dudng kinh vong halo tir 1,17 cm dén
2,43 cm. Trong moi truong 1én men long, chon dugc dong
MLO1 c6 kha nang sinh protease cao nhat la 185,92 U/mg,
dong vi khuén nay c6 trinh tr 16S rRNA tuong dong cao
Vv6i trinh tu cua Bacillus subtilis. Nghién ctru da g0op phén
1am ting nguén gibng vi sinh vét c6 kha nang sinh tong hop
protease vdi hoat luc cao (g dung trong céc nganh cong
nghiép tai Viét Nam.

TAI LIED THAM KHAO

(11 B Thi Bich Thiy, Phan Thj Bé, Poan Thi Thanh Thao (2015),
“Dinh danh va nghién ciru mot s6 yéu t6 anh huong Kn kha ning sinh
téng hop protease ngoai bao ciia Bacillus subtilis DC5”, Tap chi Sinh hoc,
37(1), tr.177-183.

[2] M. Prasanth, N. Marathe, S. Jadhav, S. Slathia, A. Ramankannan,
T. Shanthini, N. Ramesh (2016), *Potential of Bacillus subtilis to produce
acidic protease under mutagenic condition”, International Journal of Pure
Applied Bioscience, 4(1), pp.126-132.

(3) Nguyén Hiru Tuyén, Pham Tién Diing, Phan Thj Kim Ngan, Ngo
V6 K& Thanh (2019), “Téi wu diéu kién sinh tdng hop protease tir vi khuan
Bacillus subtilis Bs04 va xac dinh dic tinh cia enzyme”, Tap chi Khoa
hoc va Cong nghé Viét Nam, 61(8), tr.12-17.

(4] F. Sharmin, M. Rahman (2007), “Isolation and characterization
of protease producing Bacillus strain FS-17, Agricultural Engineering
International: the CIGR Ejournal, 1X, pp.1-10.

[5] G. Das, M.P. Prasad (2010), “Isolation, purification and mass
production of protease enzyme from Bacillus subtilis”, International
Research Journals of Microbiology. 1(2), pp.26-31.

[6] K.I. Eldeen, H.M. Ibrahim, E.E. Elkhidir, H.B. Elamin (2015),
“Optimization of culture conditions to enhance nattokinase production
using RSM”. American Journal of Microbiological Research. 3(5),
pp.165-170.

[7) M. Kunitz (1947), “Crystalline soyabean trypsin inhibitor, 11,
Genaral properties”™. The Journal of General Physiology, 30(4), pp.291-
310.

[8] M.M. Bradford (1976), “A rapid and sensitive method for the
quantitation of microgram quantities of protein utilizing the principle of
protein-dye-binding”, Analytical Biochemistry, 72, pp.248-254,

[9] Nguyén Chau Sang. Nguyén Thi Ha (2014), “Tinh sach va khao
saL mot s6 dic diém cua protease chiu kiém tir Bacillus sp. SVI™, Tap chi

ggﬁg\/lé Nam 63(8) 8.2021

Khoa hoc Trieomg Pai hoc Can Tho, Phdn B: Nong nghiép, Thiy san va
Céng nghé Sinh hoc, 35, 1r.48-55.

[10] Nguyén Lan Diing, Pham Thi Tran Chau, Nguy&n Thanh Hién,
Lé Dinh Luong, Poan Xuin Mugu, Pham Vin Ty (1978), Cdc phirong
phap nghién citu vi sinh véir, Nha xuit ban Khoa hoc va Ky thuat.

[11] A.R. Perez, A. Abanes, K. Poliano (2000), “SpolIB localizes to
active sites of septal biogenesis and spatially regulates septal thinning
during engulfment in Bacillus subtilis”, Journal of Bacteriology, 182(4).
pp.1096-1108.

[12] P. Chantawannakula, A. Oncharoena, K. Klanbuta, E.
Chukeatiroteb, S. Lumyonga (2002), “Characterization of proteases of
Bacillus subtilis strain 38 isolated from traditionally fermented soybean
in Northern Thailand”, Science Asia, 28, pp.241-245,

[13] S.M. Cutting, P.B. Vander Horn (1990), Molecular biological
methods for Bacillus, John Wiley & Sons, Ltd., pp.27-74.

' [.14] M. Nagel, J.R. Andreesen (1991), “Bacillus niacini sp. nov., a
nicotinate-metabolizing mesophile isolated from soil”,

International
Journal of Systematic Bacteriology, 41(1), pp.5-26.

[15]) Nguyén Vian Phiic, Phan Thi Phugng Trang (2014),
dinh danh va xac dinh cac dic tinh cg lgi cua chung Bacillus
nudi tdm ¢ tinh Bén Tre”, Tap chi Khoa hoc Tr
H6 Chi Minh, 64, 1r.94-102. ‘

*“Phan lap,

1wong Dai hoc Sir pham TP

) [16] C. .Ash, J.AE. Farrow, §, Wallbanks, M.D. Collins (1991),
Phylogenetic heterogeneity of the genus Bacillus revealed by

comparative analysis of smal] - subunit - ribosomal RNA sequences”,
Letters in Applied Microbiology, 13(4), pp.202-206.

(17] D.H. Bergey, R.S. Breed

. ’ (1957), Bergevs Manual of Systematic
Bacteriology, Williams & Wilkins

Company, Baltimore.

(18] N.-TA. Thu, N.TM. Khy

e, N.D. Huy, N.Q.D. Tien, D.T.B.
Thuy, N.H. Loc (2020),

Characterizations and fibrinolytic activity of

: cillus subtilis Cl0”, Curremt Pharmaceutical
Biotechnology, 21, pp.1-7.

(191 W. Kim, K. Choi, Y. Kim, H. Park, J. Choi, v, Lee, H. Oh, I.

Kwon, S. Lee (1996), “Purification and characterization of a fibrinolytic
enzyme produced from Baciffys Sp. strain CK ||
Chungkook-lang”, Application and E)
pp.1488-2482.

-4 screened from
wironment Microbiology, 62(7).

[20] E.Y. Aderibgbe, B, Schinkt, S,

‘ . ‘ A. Odunfa (1990), “Extracellular
proteinase of Bacillus Spp. isolated from fermented A frican locust bean
Iru™, Food Microbiology, 7(4), pp.281-293 .

[21] J.G.DS. Aguilar, H.H. Satto (20[8), “Microbial proteases:

production and application in obtaining protein hydrolysates™, Food
Research International, 103, pp.253.262

34



