KHOA HOC CONG NGHE

PHAN LAP VA TUYEN CHON VI KHUAN PBacillus sp.
CO KHA NANG TONG HOP PROTEASE TU SAN PHAM
BAU NANH LEN MEN
L& Thi Ngoc Han'2", Trinh Thi Tuyét Hoa? V6 Thi Ngoc Piép?, Nguyén Van Thanh?

TOM TAT

Nghién cttu nay duoc thuc hién véi muc dich phan 1ap va tuyén chon duoc dong vi khudn Bacillus subtilis
c6 kha nang téng hop protease c6 hoat tinh dic hiéu cao tir sdn phdm dau nanh lén men. St dung phuong
phap do duong kinh vong thuy phan (halo) trén moi truong Skim milk agar (SMA) va lén men trong moi
truong 1ong dé danh gia kha nang sinh protease. Tir cac san phdm dau nanh lén men duoc thu tai cac dia
diém khac nhau tai thanh phé Can Tho va cac tinh Péng Thap, Soc Triang, Hau Giang, phan lap duoc 48
dong vi khuin, két qua dinh danh so bd dua vao diac diém hinh thai (t€ bao va khuén lac) va sinh héa
(nhuém gram, kha nang sinh bao ti, kha ning sinh catalase va kiém tra methyl red) cho thiy cac dong nay
thuoc giong Bacillus. Tat ca cac dong vi khuin déu c6 kha nang phan gidi trén moi truong SMA, trong dé6 c6
5 dong tao thanh vong halo 16n hon cac dong con lai. Dong vi khuan TV3 duoc xac dinh 1a dong vi khu4n co
kha niang sinh protease cao nhat & moi truong lén men trong 48 gid, nhiet do 37°C va pH 7,2 v6i hoat tinh
protease duoc xac dinh 1a 48,73 U/mL va hoat tinh dic hiéu dat 178,44 U/mg. Dinh danh dong vi khuin
TV3 bang phuong phap giai trinh tr ving 16S rRNA theo phuong phap Sanger va so sanh voi co sé dit lieu
ctia phan mém BLAST, két qua xac dinh dong TV3 thuoc loai Bacillus subtilis c6 do twong dong 99,93% voi
trinh tu 16S rRNA cua Bacillus subtilis (NR027552.1).

Tix khoa: Bacillus subtilis, Ién men Iong phan Ip, protease, vi khuan.

1. BAT VAN BE

Protease (EC.3.4.21-24, 99 con duoc goi la
peptidase hay proteinase) [12], 1a mot nhéom cac
enzyme c6 chic niang xuc tac thiy phan cac lién két
peptide ctia protein va pha vé thanh polypeptide hoic
acid amin tu do [7], chung duoc s&t dung rong rai
trong cac nganh cong nghiép [4]. Nguon thu nhan
protease rat da dang, bao gom tat ca cac sinh vat
song nhu thuc vat, dong vat va vi sinh vat. Protease
duoc san xudt tir vi sinh vat dong vai trd quan trong
trong nhiéu nganh cong nghiép vi ching sinh truéng
nhanh, khong co su han ché vé khong gian phat trién
nhu dong vat va thuc vat, bén canh d6 vi sinh vat cé
thé dé dang xtt ly bién di di truyén dé téng hop
enzyme méi véi muc dich mong muén [9].

Céc san ph4dm lén men truyén thong tir ddu nanh
cta Viét Nam da duoc st dung tir xa xua, dac biét 1a
& mién Bac va mién Nam Viét Nam [10] nhu: Chao,
nudc tuong, twong hot... Cac san phdm nay st dung
da dang nguén nguyén liéu va diéu kién lén men nén
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c6 mui vi va tinh chat vat Iy khac nhau (mau sic, do
am va huong vi) [10]. Nhiéu loai Bacillus dugc tim
thdy trong cac san phdm dau nanh lén men [7].
Ogbadu va cs. (1990) [17] da phan lap duoc nhiéu
loai Bacillus tir dau nanh lén men tai Nigeria nhu B.
subtilis, B. laterosporus, B. brevis,...

Bacillus spp. 12 dong vi khudn tao ra protease
duoc st dung nhiéu nhat trén thi truong. Theo thong
ké, enzyme tir Bacillus spp. chiém khoang 50% tong
thi truong enzyme protease [15]. Cac loai Bacillus
duoc tmg dung cong nghiép vi ching c6 toc do sinh
truong nhanh dan dén thoi gian chu ky lén men
ngan, c6 kha nang tiét protease vao moi truong ngoai
bao va an toan doi voi stic khde con nguoi, tieu biéu
nhu cac loai B. subtilis va B. licheniformis, B.
amyloliquifaciens va B. mojavensis [15], trong d6 B.
subtilis 1a nguon san xuét protease va amylase chinh
[8]. Vi cac ly do trén, nghién citu nay duoc thuc hién
vOi muc tiéu phan 1ap va tuyén chon duoc dong vi
khuédn B. subtilis c6 kha nang sinh protease lam co
s da dang hoéa ngudn thu nhan va tao tién dé san
Xuat enzyme nay véi chat luong va nang suat cao.
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2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vatliéu

Vi khudn Bacillus spp. duoc phan lap tir cac san
phdm dau nanh lén men nhu dau nanh 0 lam nuéc
tuong, twong hot va tuong xay; chao (giai doan chao
1t moc trueoc khi cho nuéc mudi vao va chao thanh
phim); nuoc teong (chua thanh trung); twong hot (4

sau 15 ngay, 01 sau 2 thang va thanh pham) va tuong
xay thanh phdm tai cac co s& san xudt trén dia ban
quan Ninh Kiéu (thanh ph6 Can Tho), thanh pho Sa
béc (tinh Pong Thap), thanh phé Soc Trang (tinh
Séc Trang), thi xa Nga Bay va Chau Thanh A (tinh

Hau Giang).

Béng 1. Thanh phin méi truong Minimal Davis, méi truong ting sinh va méi truong 1én men 16ng

Mboi truong Minimal Davis | Moi truong lén men | Méi treong Skim milk agar Mbi truone tne sinh
(H 7+ 0,2) 16ng (pH 7,2) (SMA) (pH 7 £0,2) glang
, . Nong do , .. | Nong do , . Noéng do , .. | Nong do
Héa chat /L) Hoéa chat /D) Hoéa chat /L) Hoéa chat (/)
Soya Ay A
K,HPO, 7 peptone 10 Bot stta gay 28 Peptone 15
Yeast
KH,PO, 2 extract 10 Tryptone 5 Tryptone 5
Yeast Yeast
(NH,),SO, 1 Maltose 20 extract 2,5 extract 10
Glucose 1 Glucose 2 Dextrose 1 NaCl 5
(Glucose)
Na,C:H;0, 0,5 K,HPO, 2 Agar 15
MgS0,..7H,0 0,1 MgSO, 1
Agar 15,0

2.2. Phuong phap nghién ctru

2.2.1. Phidn Igp va dinh danh so bé cdc dong vi
khuan Bacillus spp.

Cac dong vi khuan dwoc phan lap trén moi
truong Minimal Davis. Can 1 g mau cho vao 99 mL
moi truong Minimal Davis (khong bd sung agar) vo
trung, lac 4 trong 48 gio sau d6 tién hanh soc nhiét &
80°C trong 20 phut loai bo té bao dinh dudng. Trai
mau roi chon cac khuan lac c6 hinh dang, kich thuéc
va mau siac khac nhau, cdy chuyén nhiéu lan trén
moi truong Minimal Davis nham thu duoc cac dong
vi khuén c6 hinh dang té€ bao déng nhat khi quan sat
dudi kinh hién vi.

Kiém tra cac dac tinh sinh héa cta cac dong vi
khuén bao gdm nhuém gram, kiém tra kha ning sinh
bao tr, kha nang sinh catalase va kiém tra methyl
red. Dinh danh so bo cac dong vi khuan theo phuong
phap ctia Trwong Thi Minh Hanh va cs. (2016) [22];
Sharmin va Rahman (2007) [21].

2.2.2. Khdo sat kha nang sinh protease cua vi
khuan Bacillus spp. trén moi truong SMA

Moi truong SMA sau khi khir trung duoc phan
phoi vao cac dia petri, sau d6 ding dung cu khoan 16
vdi kich thuoc 0,5 cm. V6i moi dong vi khudn, rat 5
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pL dich tang sinh cho vao 16, u ¢ 37°C trong 24 gio -
48 gio, cac dong vi khudn c6 hoat tinh protease sé
tao vong halo trong su6t trén moéi truong SMA [11].
Po duong kinh thiy phan dé xac dinh kha nang sinh
protease cua cac dong vi khuin va duwoc danh gia
theo cong thic:

Duong kinh thily phan = Duong kinh vong halo -
buong kinh giot dich nuéi vi khuan

2.2.3. Tuyén chon dong vi khuan Bacillus spp. co
khd nang sinh protease ¢ moi truong long

Céc dong vi khuidn duoc tang sinh bang cach
dung kim cdy vo trung 14y khuan lac cho vao 100 mL
moi truong tang sinh da duoc khir tring, lac & nhiét
do phong 24 gio - 48 gi¢r sau do thu 14y dich tang sinh
vi khudn. Cho 100 mL moi truong lén men vao binh
tam giac 250 mL, kht trung & 121°C trong 20 phut.
Sau khi méi truong da nguoi, chiing 1 mL dich ting
sinh vi khudn v6i mat s6 10° té€ bao/mL vao va  lac &
37°C trong 48 gio. Thu lay dich lén men, ly tam
10.000 vong/phut & 4°C trong 10 phut, rut 14y phan
dich trong phia trén dé xac dinh cac chi tiéu.

Ham luong protein duoc xac dinh theo phuong
phap Bradford (Bradford, 1976) [6] dua trén phan tmg
tao mau giira protein va thudc thit Coomassie Brilliant
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Blue G250. Hon hop phéan tmg duoc do do hap thu &
buéc séong 595 nm va dua vao duong chuin cua
protein tinh khiét suy ra ham luong protein ctia mau.

Xac dinh hoat tinh protease biang phuong phap
Kunitz cai tién [13], két qua dugc tinh dua vao
phuong trinh duwong chuén tyrosine theo don vi U, 1a
luong enzyme can thiét thily phan casein giai phong
ra 1 ymol tyrosine trong 1 phut & pH 7,5 va nhiét dé
la 37°C.

Hoat tinh dic hiéu cta protease duoc biéu thi
bang U/mg protein: Hoat tinh dic hiéu = Hoat tinh
enzyme/Ham luong protein [20].

binh danh dong vi khuidn c6 kha niang sinh
protease cao nhat, mau duoc phan tich tai Trung tam
Xét nghiém ky thuat cao KTEST (thanh pho Ho Chi
Minh), khudn lac duogc tach chiét DNA bang bo héa
chat QIAamp DNA Mini Kit theo khuyén céo ctia nha
san xuat. Toan bo vung trinh tu 16S rRNA (~1.400

bp) duoc nhan ban bang cdp méi dic hiéu va duoc
gidi trinh tr bing phuong phap Sanger. St dung
phan mém BLAST dé so sanh trinh tu truy van voi
trinh te tham chiéu tir co s& dit lieu 16S rRNA
(Bacteria and Archaea type strains).

2.3. Céc chi tieu phan tich va xt Iy thong ke

St dung phan mém Microsoft Excel 2013 dé xt
1y s6 lieu tho, phan mém Statgraphics Centurion XV.I
duoc dung dé phan tich phuong sai va kiém dinh
Duncan cac trung binh nghiém thic.

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Phan lap va dinh danh so bd cac dong vi
khuin

Phan lap duwoc 48 dong vi khudn co dac diém
khuén lac va té bao khac nhau khi quan sat duwoi kinh
hién vi (Bang 2)

Bang 2. Dic diém khuin lac va té bao ciia cac dong vi khudn phén lap

S,O dorig Mau bac diém khuén lac bac diém té bao
vi khuan
Can Tho Mau tuong, chao giai doan @ H1nhAtr(?r'1, blfJ. ngtV/lyen/ rang cua, d? noi Qu/e ngan, kich
9 dong) mée mo/lai, mau trang duc, kich thudc thuée (1,3 -1,6) x
1,6 mm - 5,8 mm (0,61-0,7) ym
A , M%u chao i m?c, cbao thth Hinh tron/khong déu, bia nguyén/chia Qu? dal/hoac ql,le
bong Thap | pham, twong hot thanh pham, thity, d6 ndi lai, mau tréng duc, kich ngan, kich thuéc
(12 dong) tuong xay, nuéc tuong trudc P thuée ’1 mm - 6 mm o 1,4-21) x
thanh tring (0,6-0,7) pym
, 5 Mau tuong hot dang 4, tvong | Hinh tron/khong déu, bia nguyén/rang Qu? dal/hoac ql,le
Soc Trang A " ~ N o N . ngan, kich thuéc
. xay thanh pham, mau chao t cua/chia thuy, mau trang duc/trang
(13 dong) moc, chao thanh pham nga, kich thuéc 1 mm - 7 mm (1,2-22) x
’ ’ (0,61- 0,71) ym
. Mau chao i méc, ddu nanh @ | Hinh tron/khong déu, bia nguyén/chia Qu? da1/hoac que
Hau Giang | . . s N ngan, kich thuéc
A lam nudc tuong, twong hot va thuy, @0 noi mo/lai, mau trang duc,
(14 dong) . . ) , 1,2-2,8) x
twong xay thanh pham kich thuéc 1 mm - 6 mm 04 -1.4) ym

bac diém khuédn lac va t€ bao ctia 48 dong vi
khuin da dang pht hop voi mo ta vé cac dong vi
khuin thugc giong Bacillus ctia Phan Thi Bich Tram
va cs (2019) [18]: Té bao c6 hinh que ngan; khuin
lac c6 bia rang cua/nguyén, mau trang duc/vang, bé
mat nhan va kho/u6t (Hinh 1).

Sau khi nhuém gram va quan sat duoi kinh hién
vi voi vat kinh 100X, két qua cho thdy 48 dong vi
khudn Bacillus spp. phan lap duoc déu bat mau tim
xanh ctia dung dich crystal violet ching t6 cac dong
trén déu thuoc vi khudn gram duong (Hinh 2a).
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Tién hanh nhuom bao t&r vi khuin va quan sat
tieu ban dudi kinh hién vi: cac dong vi khuédn c6 bao
tir hinh bau duc, ndm giita hay trong khoang trung
tam dén gan cudi té bao (Hinh 2b). Méi ca thé chi
tao mot bao ti, bao tir c6 kha nang chiu nhiét, tia bic
xa, chat sat khudn, chat hut 4m. Két qua dat duoc
teong tu voi dong vi khuin Bacillus subtilis cta
Chantawannakula va cs. (2002) [7].

Tat ca cac dong vi khudn déu duong tinh voi
catalase (Hinh 2¢), giong Bacillus 1a vi khuin c6 kha

nang duong tinh voi thudc thir methyl red (Hinh 2d),
két qua quan sat cho thdy ca 48 dong vi khudn déu
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bién d6i moi truong thanh mau cam hoac do hay noi  thanh bao tir khi quan sat duéi kinh hién vi sau 72
cach khac 1a duong tinh véi thudc thir methyl red. gio i & 37°C va trir lanh 4°C trong 48 gior (Hinh 2).
Theo cdm nang phan loai cia Barrow va Feltham
(1993) [3], cac dong vi khuén trén c6 kha niang thudc
giong Bacillus.

Két qua kiém tra dic tinh sinh héa cho thdy ca
48 dong vi khudn trén déu la gram duwong, duong
tinh voi catalase, duong tinh véi methyl red va tao

Hinh 1. Hinh dang khu4n lac va té bao (quan sat véi vat kinh 100X)

Ghi chu: (a) Khuan lac cé hinh dang khong déu, mau trang duc, do noéi 13i: (b) Khuan lac cé dang hinh
tron, mau trang nga, do noi Iai: (c) Té€ bao vi khuan co hinh que dai: (d) Té€ bao vi khuan co hinh que ngan.

S v M) 2)=6) =@

(a) (b)
Hinh 2. M4t sé dic tinh sinh héa ctia cac dong vi khuin

Ghi chu: (a) Nhuom gram - c6 mau xanh tim Ia gram dwong; (b) Nhuém bao tir - bao tir bat mau xanh luc;
(c) Duong tinh voi catalase (+), (<) Am tinh voi nudc cat doi ching; (d) Duong tinh voi thudc thir methyl red,
(1) (2) (3) mau dé 12 duong tinh, (4) 4m tinh voi doi ching.

3.2. Khao sat kha niing sinh protease ctia vi khuin Bacillus spp. trén méi trueong SMA
Bang 3. Kha ning sinh protease ctia cac dong vi khuén trén méi truong SMA

. Duong kinh thay . Duong kinh thay . Duong kinh thay
Dong phan (cm) Dong phan (cm) Dong phan (cm)
CC1 1,67mnepd DYH2 1,98¢hi TUD1 2,23b¢
CC2 0,979 HTS1 1,59t TUD2 1,27%
CC3 1,7imnop HTS2 1,67mnopd TUS1 1,45
CC4 1,3¢ HUD1 1,72kimno TUS2 1,33
CGH1 2,42 HUD2 1,82ikim TV1 1,73Kimno
CGH2 2,432 HUS1 1,53pars TV2 2,20de
CGH3 1,72Kimno HUS2 1,570pars TV3 2,55%
CMD1 1,1 HUS3 1,871 TV4 1,17
CMD2 0,97 HYH1 1,73Kimno TV5 2,08¢cde!
CTD1 2,03fehi HYH2 2,22bcd TXD1 1,88k
CTD2 1,77Kimn HYH3 2,5% TXD2 2,18
CTS1 1,23ww MGH1 1,48 TXS1 1,600
CTS2 1,7imnop MGH2 2,054 TXS2 1,077
CUS2 1,45% MGH3 0,97 UGH1 1,82iKIm
CUS3 1,50t TCD1 2,07¢det UGH2 1,88hiik
DYH1 1,75Kmn TCD2 2,45* XYH 1,53pars

Ghi chu: S6 liéu trong bang I3 trung binh cia 3 Iin Igp lai Trong cung mot cot cdc sé mang sé mi
giong nhau thi khac biét khong co y nghia ¢ mitc 5% theo kiém dinh Duncan (P-value<0,05).
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SMA 1a méi truong chtra sita da duoc tach chat
béo, duoc st dung dé kiém tra qua trinh dong tu va
phan giai protein. Vi khuidn c6 kha ning phan giai
protein sé thiy phan casein thanh cac hop chat
nitrogen hoa tan v6i biéu hién 1a c6 su hinh thanh
vong trong sudt (vong halo). Sau khi ¢ & 37°C tur 24
gi0 - 48 gio, tat ca 48 dong vi khudn déu tao vong
halo trén moéi truong sira.

Két qua ¢ bang 3 cho thay, ca 48 dong vi khuén
Bacillus spp. phan lap duoc déu c6 kha nang phan
gidi trén moi truong SMA, trong d6 cic dong vi
khuan CGH1, CGH2, HYH3, TCD2 va TV3 tao vong
halo v6i duong kinh 1on, khac biét cé y nghia vé mat
thong ké so voi cac dong con lai va khac biét khong
c6 y nghia vé mit thong ké voi nhau. Két qua dat
duoc phit hop voi cac dong vi khudn thudc giong
Bacillus ¢6 kha nang phan giai protein trén moi
truong stta trong nghién ctu cta Kazanas (1968)
[11]. St dung phuong phap twong tu dé xac dinh
hoat tinh protease, Chantawannakula va cs (2002) [7]
da xac dinh duoc dong Bacillus subtilis 38 phan lap
duoc tao vong halo v6i duong kinh 1a 2,19 cm. Mbi
dong vi khudn khac nhau c6 kha nang phan giai
manh yéu khac nhau, duong kinh vong halo cang lon
ching t6 kha nang tiét protease cang nhiéu, vi thé 5
dong vi khuan CGH1, CGH2, HYH3, TCD2 va TV3
duoc xac dinh la cac dong c6 kha nang sinh protease
manh nhét trén moi truong SMA va cac dong nay
duoc lua chon d@é thuc hién thi nghiém ké tiép.

Hinh 3. Vong halo tao thanh do protease cia dong
TV3 trén méi treong SMA

3.3. Tuyén chon dong vi khudn Bacillus spp. c6
kha ning sinh protease & moéi treong 1ong

Tt 5 dong vi khudn cua thi nghiém trén, tién
hanh thi nghiém tuyén chon dong vi khudn c6 kha
nang sinh protease cao nhit & moi truong lén men
l6ng. Sau 48 gio, thu ldy dich lén men va tién hanh
phan tich hoat do enzyme, két qua duoc thé hién &
bang 4.

Bang 4. Ham liong protein, hoat tinh protease va
hoat tinh d3c hiéu cfia 5 dong vi khudn

Ham luong | Hoattinh | Hoattinh
Dong protein protease | dachiéu
(mg/mL) (U/mL) (U/mg)
TV3 0,273 48,73* 178,44*
TCD2 0,259" 17,36P 67,125
CGH1 0,157¢ 15,49 98,66
CGH2 0,159¢ 16,8" 105,37°
HYH3 0,3122 9,33" 29,89°

Ghi chu: Nhw bang 3.

Ca 5 dong vi khuan déu co6 kha nang sinh
protease & moi truong lén men long. Két qua cho
thdy, dong vi khudn HYH3 c6 ham luong protein cao
nhat (0,312 mg/mL) khac biét khong cé y nghia vé
mat thong ké voi dong TV3 (0,273 mg/mL) va khac
biét c6 y nghia vé mait thong ké véi cac dong vi
khuan con lai. Theo Nguyén Chau Sang va Nguyén
Thi Ha (2014) [16] vé tinh sach va khao sat ctia
protease chiu kiém, dong vi khudn Bacillus sp. SV1
phan 1ap duoc c6 ham luong protein la 0,18 mg/mL;
Afifah va cs. (2014) [1] x4c dinh duwoc ham luong
protein cta dong vi khuin Bacillus pumilus 2.g 1a
153,5 mg/mL trong nghién ctru vé tinh sach va xac
dinh dac tinh cta fibrinolytic enzyme tit vi khuin
Bacillus pumilus 2.g phan lap tir gembus.

00 , 178.44
& »
2150 -
9 98.66 10537
S 20100 "
85 50 29,89
§ o ——
- TVZ TCD2 CGHl CGH2 HYH3
Dong vi khuén

Hinh 4. Hoat tinh dic hiéu (U/mg)
ctia 5 dong vi khudn

Hoat tinh protease ctia dong TV3 cao nhat dat
48,73 U/mL khac biét c6 y nghia vé mat thong ké so
voi cac dong vi khuin con lai, dong HYH3 c6 hoat
tinh protease thap nhat (9,33 U/mL). Hoat tinh
protease tho thu duoc tr dong Bacillus mojavensis
(2,43 U/mL) trong nghién ctu cia Rajesh va cs
(2005) [19] vé protease ngoai bao chiu kiém tir
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Bacillus sp. phan lap, hoat tinh protease ctia dong
Bacillus CEMB 10370 trong nghién cttu ctia Khan va
cs (2011) [12] vé phan lap va sang loc vi khudn san
xuat protease chiu kiém 1a 0,7 U/mL. Két qua dat
duoc c6 su khac biét vi & méi dong vi khuin khac
nhau thi kha nang sinh protease c6 hoat tinh khac
nhau phu thudc vao loai vi khudn, thanh phan moéi
truong lén men va cac yéu t6 anh huong dén qua
trinh 1én men nhu nhiét d¢, thoi gian,...

Hoat tinh dic hiéu ctia enzyme cho phép udéc
tinh hoat dong clia enzyme trén moéi milligram
protein hoan chinh, day 1a thudéc do cho san phdm
duoc tao thanh boi mot enzyme trong khoang thoi
gian va diéu kién nhat dinh trén moi milligram
protein [14], hoat tinh dac hiéu cta protease thé hién
do tinh khiét ctia protease vi thé dong vi khudn nao
c6 hoat tinh dac hiéu cao nhat thi duoc xac dinh la
dong c6 kha nang tong hop protease cao nhat & moi
truong lén men 16ng. Két qua tir hinh 4 cho thay, cé
st chénh léch vé hoat tinh dac hiéu gitta 5 dong vi
khuén, hoat tinh dic hiéu ctia dong TV3 duoc xac
dinh 1a 178,44 U/mg cao hon va khac biét c6 y nghia
vé mat thong ké voi cac dong vi khuan con lai. Hoat
tinh dic hiéu cta enzyme tho do dong vi khuin B.
subtilis tong hop dat 808 U/mg trong nghién cttu clia
Safey va Raouf (2004) [20] vé san xudt, tinh sach va
xac dinh dac tinh cta protase tit B. subtilis, Borkar
(2018) [5] nghién ctu tinh sach protease chiu kiém
tit B. subtilis, tién hanh khéo sat hoat tinh dac hiéu
cta enzyme tho tir dich 1én men trong méi truong
long cua B. subtilis két qua dat duoc 3,3 U/mg. Dong
vi khudn TV3 1a dong dwoc tuyén chon c6 kha niang
téng hop protease cao nhat trong cac dong da phan
lap, tién hanh dinh danh dén loai dong vi khuén nay.

Béing: Danh séoh 10 kit qud Blost phit hop nhdt

o Guery .
No. Scientfic Name Mis. Gop. 2 Acc.len  Accession
Cover ident

100 9993 1517 NR_027552.1 I
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100 9993 1475 NR_112629.1
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Hinh 5. Két qua so sanh trinh tir 16S rRNA ctia
dong TV3 véi co sé dit lieu 16S rRNA ctia phdn mém
BLAST (30/12/2020)

Dinh danh dong TV3 theo phuong phap giai
trinh tu, trinh tu dwoc gidi gdm 1393 bps, tién hanh
truy van trén co s¢ dit lieu 16S rRNA (Bacteria and
Archaea type strains) cap nhat vao ngay 30/12/2020.
Két qua cho thay trinh trr 16S rRNA ctia dong TV3 c6
do twong déng 99,93% voéi trinh tu 16S rRNA cua
Bacillus subtilis (NR027552.1) (Hinh 5 va 6). Bacillus
subtilis 1a vi khuin quan trong dé san xuat protease
ung dung trong cong nghiép va y hoc [2], do d6
dong TV3 c6 tiém nang 16n trong san xuat protease.

e L?‘Q;a Poyessee’

Hinh 6. T& bao ctia dong vi khuin TV3 dugc chup
duéi kinh hién vi dién tir quét
4. KET LUAN

Nghién ctru cho thay, c6 48 dong vi khudn duoc
phan 1ap tir san ph4m dau nanh lén men tai Can Tho,
bong Thap, Séc Trang va Hau Giang. Dinh danh so
bo dua vao dic diém hinh thai t€ bao, hinh thai
khuén lac va dac tinh sinh hoéa cho thay, cac dong vi
khuén trén thuoc giong Bacillus. Tat ca cac dong vi
khuidn déu c6 kha ning sinh protease trén moi
truong SMA, trong d6 cac dong TV3, TCD2, CGH1,
CGH2 va HYHS3 tao vong halo 16n hon cac dong vi
khuan con lai. Dong TV3 c6 hoat tinh dic hiéu cao
nhat (178,44 U/mg), vi thé xac dinh TV3 1a dong vi
khudn c6 kha ning sinh protease cao nhat & moi
truong lén men 16ng, két qua dinh danh bang
phuong phap giai trinh te cho thay TV3 thuoc loai
Bacillus subtilis.
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ISOLATION AND SELECTION Bacillus sp. TO BE ABLE TO SYNTHESIS PROTEASE
FROM FERMENTED SOYBEAN PRODUCTS

Le Thi Ngoc Han' 2, Trinh Thi Tuyet Hoa?,

Vo Thi Ngoc Diep?, Nguyen Van Thanh?

!Can Tho Technical Economic College

?Biotechnology Research and Development Institute, Can Tho University
Summary

This study was carried out to isolated and selected Bacillus subtilis, which has synthesis highly special
activity protease in submerged fermentation. The ability of protease production of these strains was
investigated by measuring hydrolysis diameter on Skim milk agar (SMA) and submerged fermentation
(SmF). From the fermented soybean products were collected in Can Tho city and some provines such as
Dong Thap, Soc Trang and Hau Giang, 48 bacteria strains were isolated, the results of preliminary
identification based on morphological (Cell and colony) and biochemical (Gram staining, spore production,
catalase production and methyl red test) characteristics. The result showed all bacteria strains belong to
genus Bacillus. Both of the strains resolved SMA, 5 baterial strains created halo larger than the others. TV3
was the best synthesis protease strain in submerged fermentation at 48 hours, 37°C and pH 7.2 with
protease activity reached 48.73 U/mL and specific activity reached 178.44 U/mg. TV3 was identification by
Sanger sequencing of the 16S rRNA region and compared with database of BLAST software. The result
detemined TV3 belong to Bacillus subtilis had similarity 99.93% with 16S rRNA sequence of Bacillus subtilis
(NR027552.1).

Keywords: Bacillus subtilis, protease, TV3.
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