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Tom tat: Tir 6 mau nudc thai, sau khi gia nhiét ching t6i da phan 1ap duoc
47 chang vi khuan khac nhau trong d6 16 chung dugc xac dinh so bo thudc
chi Bacillus theo khoa phan loai cua Bergey (1957); va dugc ki hiéu tir B1
dén B16. Két qua nghién ctru cho thay ca 16 ching nay déu c6 kha nang sinh
tong hop protease ngoai bao thé hién ¢ duong kinh vong thuy phan gelatin
bang phuong phap xac dinh kich thudc vong thay phan véi thude thir HgCI2
10%. Bén chimg B6, BS, B9, B14 c6 duong kinh vong thuy phan cao lan
luot 14 14,33; 18,33; 16,67 va 18,67 mm duoc chon dé xac dinh hoat do
enzym theo phwong phap Sigma. O mtc pH 7,9 vé6i co chit cam ung gelatin
1%, sau 24h 1én men long & 30°C chung B14 cho thdy hoat do cao nhat
(175,2 Ul/ml), theo sau d6 1a chang B6 (130,1 Ul/ml). Sau 36 gio nudi ciy
hoat d6 protease thu duoc cuc dai cua chung B6 la 170,2 (Ul/ml) va chung
B14 14 200,2 (Ul/ml)).

Tw khod: Bacillus sp.; protease; nwéc thai; hoat d6 enzym.

1. MO DAU

Enzym la chat xic tac sinh hoc c6 vai trd quan trong trong doi séng con ngudi, trong dé
protease chiém khoang 60% gia tri thwong mai trén thi truong enzym thé gigi [1, 5].
Ngay nay, protease trg thanh enzym c6 vai tro quan trong hang dau trong nganh cong
nghiép bai nhitng wng dung rong réi trong nhiéu linh vyc nhu thyc pham, dét, da, my
pham, dugc pham va xir 1i nuéc thai...[ 2, 6].

Protease dugc phan loai bao gom exopeptidase (aminopeptidase va carboxypeptidase)
va endopeptidase (serine, cysteine, aspartic, metallico, threonine, glutamic
endopeptidase va asparagine peptide lyase) dua trén vi tri cua peptide. Dua trén pH,
protease cO thé duoc phan loai thanh kiém, trung tinh va axit [4]. Protease kiém kha
quan trong trong thi trudng cdng nghiép toan cau vi ching c6 kha ning chiu dugc céc
diéu kién pH cao [8, 9].

Trong tat ca cac ngudn thu nhan protease, vi khuan dwoc xem la ngudn thu nhan
protease 1y tudng so véi dong vat va thuc vat va nim, dic biét Bacillus 1a mot trong
nhiing chi quan trong dugc nudi ciy dé thu nhan protease vi téc do ting truong nhanh,
kha ning tiét enzym ngoai bao vao méi trudng cao va an toan dé kiém soét [8].

Mac dii céc ché pham protease da duge thuong mai hoé vao tmg dung mot cach rong
rdi, tuy nhién trén thé gidi ngay nay van ghi nhan rat nhiéu cong trinh nghién cau thu
nhan, xac dinh diéu kién tbi wu cho sinh tong hop ciing nhu xac dinh céc tinh chét cua
ché pham thu dugc nhu W. Nascimento va cong sy (2004); I. Muhammad va cong su
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(2010); B.Asha va cong su (2014) nghién citu tng dung cua protease ngoai bao tu
Bacillus sp. trong lam sach kinh &p trong; B.K.M. Lakshmi va cong su (2014) thu nhan
protease tir Bacillus licheniformis; Gaurav Pant va cong su (2015) tién hanh tinh sach
protease tur Bacillus subtilis; N. Laili va cong su (2017) danh gia hoat tinh protease thu
nhan tir Bacillus sp. 140-B phan 1ap tr mau dat trdng dta; B. Asha, M. Palaniswamy
(2018) da ti wu hod diéu kién dé thu nhan protease cuc dai trong qua trinh nudi ciy
Bacillus cereus FT1 phan lap trong dat...

O Viét Nam, c6 mot sé nghién ctiu vé& kha ning sinh protease ngoai bao ¢ Bacillus
subtilis (Tran Thi Hong Nhi va cong su (2012)) va tng dung tao ché pham dé thuy phan
phu pham céa tra (B4 Thi Bich Thuy (2012); thuy phan phu pham thirc n gia cam (Tran
Ngoc Hung va cong su (2013)); nghién cau cac yeu t6 anh huong dén su thu nhan ché
pham protease ngoai bao cua Bacillus amyloliquefaciens (Bd Thi Bich Thuy, 2012).
Tuy nhién, nhitng nghién ctru ¢ nudc ta van han ché vé quy mé, déi twong va ca huong
tng dung thyc té; chinh vi thé can thiét phai khao sat dac diém protease trén nhiéu doi
tuong Bacillus khac nhau lam co s& dé st dung ngudn enzym nay rong rai va mang lai
hiéu qua kinh té cao.

2. NGUYEN LIEU VA PHUONG PHAP NGHIEN CcUU

2.1. Nguyén liéu

Céc chiing vi khuan Bacillus sp. duoc phan 13p va gitr giong tir miu nudc thai thu tai be
chira nudc thai chua qua xu Ii trén mdi truong LB (Luria- Bertani) long va ran ¢6 bo
sung 1.5% agar. Co chat cam tng cho sinh tong hgp protease Ia gelatin (Merck).

2.2. Phuwong phap nghién ciu
2.2.1. Phan ldp va thudn khiét cac ching vi khudn Bacillus sp.

Mau nudc thai dugc thu tir bé chira ciia nha méy san xuét sira chua ¢ thanh phd Hué bang
cac dung cu vo trung va bao quan & 4°C trudc khi tien hanh céc thi nghiém tiép theo.

Nudéc thai dugc xir If gia nhiét & 80°C (bang Wish Bath) trong vong 20 phat nham loai bo
té bao sinh dudng va céc chung vi sinh vat khong sinh bao tu. Sau khi gia nhiét, mau
nuéc thai dugc pha lodng dén 10 bang nudc cat vo tring va dan déu 100 pl mdi néng do
trén moi truong thach LB rdi tién hanh nubi ciy trong diéu kién hiéu khi, nhiét o 30°C
trong thoi gian tir 24-48 gio. Céc khuan lac don riéng 18 duoc thuan khiét trén moéi truong
LB ran. Nhitng khuan lac nay so bd dugc xac dinh 1a Bacillus sp. dua trén kha ning di
chuyén, cac dic diém sinh hoé va hinh thai cua khuan lac (mau sic, do cao, hinh dang, ria,
d6 ddng nhat...) qua kinh hién vi soi néi; kha ning sinh catalase ciing nhu bao gom két
qua nhudém Gram va nhudém bao tir theo déi chiéu khoa phan loai caa Bergey (1957).

Cac chung vi khuan thuan khiét dugc luu trix trong dung dich glycerol 30% & -20°C va duy
tri trong cac 6ng moéi truong LB thach nghiéng bang cach cay truyén hai tuan mot Ian.

2.2.2. Xdc dinh hogt tinh protease

50 ml mi truong dich thé LB c6 chira co chat cam (ing gelatin 1% duoc phan phdi vao
cac binh tam giac 250 ml va hap vo trung ¢ 121°C trong 15 phut; sau d6 bo sung 1%
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dung dich chtra vi khuan Bacillus sp. dugc ting sinh sau 24 gio. Cac chung vi khuan
nay duoc 1én men 1ong bing cach dat cac binh tam giac 18n may lic (Voxter) véi toe do
200 rpm & 30°C trong vong 24 giod. Sau 24 gio nudi cay bé sau, tién hanh thu protease
thd bang ly tim 14000 rpm trong 10 phat ¢ 4°C. Dich enzym thé dwoc bao quan & 4°C
va duoc st dung cho cac thi nghiém tiép theo.

Kha nang sinh protease ngoai bao cua cac chung Bacillus dugc xac dinh theo phuong
phap duc 15 thach (Ponnuswamy va cong sy, 2013). 100 ul enzym protease cua moi
chang dugc cho vao 16 khoan dudng kinh 6 mm trén dia thach LB ¢ bd sung co chat la
gelatin 1% va u ¢ 30°C. Hoat tinh protease cua cac chung Bacillus dugc xac dinh thong
qua do duong kinh vong phan giai gelatin sau 24 gio voi thude thir HgCla 10%. Cac
chang vi khuan Bacillus co dudng kinh thuy phan 16n s& dugc chon lua dé tién hanh xéac
dinh hoat d¢ protease ngoai bao.

2.2.3. Xdc dinh hogt d¢ protease

Phuong phap nay dua trén sy thuy phan protein bang protease, tiép d6 lam nging phan
tng bang dung dich acid tricloracetic 110 mM (TCA). Dinh lugng san pham duoc tao
thanh trong phan ung thuy phan bang phan ng tao mau vei thudc thir Folin 0.5 M. Sau
d6, dua vao d6 thi chuan cua tyrosin dé tinh lwong san pham do enzym xuc tac tao nén.

Db thi duong chuan tyrosin va hoat d6 enzym duogc xac dinh theo mé ta quéc té cua
Sigma.

MJdi don vi hoat @6 protease (UI) 1a lugng enzym tdi thiéu trong diéu kién thi nghiém
(30°C, pH = 7,9) thuy phan gelatin (0.65%) trong 1 phut tao thanh san pham hoa tan
trong TCA, phan @ng vai thudc thir Folin cho do hap thu OD & budc séng 660 nm
tuong tng v4i 1uM tyrosin trong duong chuan. Hoat d6 protease dugc xac dinh theo
cong thuc:

T x11

Hoat 46 enzym (Ul/ml) = T =075

Trong do:

T: s6 1uM tyrosin twong tmg duoc giai phong ra

11: tong s6 thé tich phan tng (ml)

1: thé tich enzym dung cho phan &ng (ml)

2: thé tich ding dé do cuong do quang sau khi phan &ng véi thube thir Folin (ml)
10: thoi gian phan tng (phat)

2.2.4. Anh hwéng ciia thei gian nudi cdy dén hoat dé protease

Cac chung vi khuan Bacillus sp. c6 hoat do protease cao duoc lya chon tiép tuc nudi cay
trong diéu kién moi trudng ban dau co chit cam tng gelatin, pH 7.9, nhiét do 30 + 2°C
va thay déi thoi gian nudi cay tir 12 gio dén 72 gio. Sau mdi khoang thoi gian 12 gio,
dich nudi cdy dugc sir dung dé thu protease thd va xac dinh hoat do enzym theo phuong
phép caa Sigma.
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2.2.5. Phwong phdp xir i sé ligu

MGi thi nghiém duoc 1ap lai 3 lan dé tinh gié tri trung binh va d¢ léch chuan xung quanh
gia tri trung binh. So liéu duogc phéan tich bang ngdn ngir l1ap trinh R 3.5.1.

3. KET QUA VA THAO LUAN
3.1. Phan lap céc chiing Bacillus sp. ¢ kha niing sinh tong hep protease

T 6 miu nudce thai san xuét, da phan lap duoc 47 chung vi khuan khac nhau trén moi
truong LB sau 24-48 gid nudi cay ¢ 30°C trong diéu kién hiéu khi. Céac chung duoc
thuan khiét trén moi truong LB ran sau d6 tién hanh quan sat hinh thai khuan lac duéi
kinh hién vi soi noi, hinh thai kich thuéc té bao, nhudém gram va nhuém quan séat noi
bao tir dudi kinh hién vi quang hoc, thir hoat tinh catalase va oxidase. Sau khi di chiéu
v6i khoa phan loai vi khuan cua Bergey (1957) thi 16 trong s6 47 ching duoc két luan
so bo thudc chi Bacillus va dugc ki hiéu tir B1 dén B16 (bang 1).

Bang 1. Pdc diém cua cac chung Bacillus sp. phan 1dp tir nueéc thdi san xudt

Chiing ;!:2 Kich thue TB Vi t ri n,@i Nhugm Catalase | Oxidase n;fll;adi
B (nm) bao tir Gram dong
B1 Que |0,5-0,8x1,5-2,3 Gitra + + + +
B2 Que [0,9-1,0x2,7-31 Giira + + + +
B3 Que [0,2-05x1,2-19 | Gilta + + + +
B4 Que [0,6-1,1x18-27 | Gilta + + + +
B5 Que [0,3-08x1,2-21 | Gilta + + + +
B6 Que |[05-09x1,4-23 | Gilta + + + +
B7 Que [0,3-0,8x1,3-2,6 | Léchtam + + + +
B8 Que [05-09x13-2,6 | Gilta + + + +
B9 Que 0,4-0,7x1,2-22 Léch tam + + + +
B10 Que [05-08x1,1-21 [ Gilra + + + +
B11 Que [0,3-09x1,2-26 [ Gilra + + + +
B12 Que [0,7-1,1x19-31 | Gilta + + + +
B13 Que |0,6-0,8x14-2,6 | Gilta + + + +
B14 Que [05-08x15-28 [ Gilra + + + +
B15 Que |0,4-0,6x1,6-3,0 Gilra + + + +
B16 Que |0,5-0,7x13-28 | Gilta + + + +

Khuan lac cua dai da sé cac chung 1a hinh tron, hoic mot sé ¢6 bo ria ring cua, phing
hodc diap ndi, bé mat nhin, mo; mau sic khuan lac cé thé 1a tring duc hoic vang kem
trén méi truong thach dinh dudng (hinh 1). Té bao vi khuan Bacillus ¢6 hinh que, kich
thugc té bao dao dong trung binh tr 0,5-0,9 x 1,4-2,6 um, gram duong, catalase va
oxidase duong tinh. Tat ca 16 chung phan lap dugc déu cho thay kha nang di dong va
kha nang hinh thanh ndi bao tir; vi tri bao tir nam giita hodc 1éch tam té bao.
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Hinh 1. Ddc diém hinh thai khudn lac (a) va té bao nhin duwéi kinh hién vi quang hoc x.1000 (b)
cua chung B6

2.2. Sang loc cac chiing Bacillus sp. c6 kha ning sinh tong hop protease cao
Bang 2. Duong kinh vong thuy phan gelatin

STT KH chiing Pwong kinh (mm)
1 Bl 5,67+1,15
2 B2 533+1,15
3 B3 12,33+ 1,53
4 B4 2,33+0,58
5 B5 7,33+0,58
6 B6 14,33+ 0,58
7 B7 1,33+1,15
8 B8 18,33+ 1,53
9 B9 16,67 £ 1,15
10 B10 13,33+ 1,53
11 B11 12,33+ 1,53
12 B12 10,67 + 1,15
13 B13 11,67 +1,15
14 B14 18,67 £ 1,15
15 B15 13,33+ 1,15
16 B16 11,67 + 1,53

Két qua nghién ciru cho thay tat ca 16 ching vi khuan Bacillus phan Iap duoc déu c6
kha nang sinh protease ngoai bao thé hién ¢ duong kinh vong thuy phan gelatin (1%)
trén dia thach vai thuoc thir 1a dung dich HgCl, (10%).

Ngoai trir cac chung B1, B2, B4, B5 va B7 thi tit ca cac chung con lai déu co duong
kinh vong thuy phan protein I6n hon 10 mm (bang 2); dac biét cac chung duoc ghi nhan
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c6 kha ning sinh enzym protease cao bao gdbm B6, B8, B9 va B14 véi duong kinh vong
phan giai lan luot 12 14,33; 18,33; 16,67 va 18,67 mm (hinh 2) duogc chon dé xac dinh
hoat do protease & thi nghiém tiép theo. G. Pant va cong su (2015) da tirng ghi nhan
duong kinh vong thuy phan protein & vi khuan Bacillus subtilis 1a 22 mm trong khi N.
Laili va S. Antonius (2017) khi tién hanh do vong phan giai protein & céc chung
Bacillus sp. phan lap trong dét két luan chang c6 vong thuy phan 16n nhét 1a 15 mm.

Hinh 2. Duwong kinh vong thuy phan gelatin cua cac chung
B6 (a), B8 (b), B9(c), B14 (d) va doi chimng ()

2.3. Hoat d¢ protease cua cac chung Bacillus sp. phan lap dwoc

Mot don vi hoat d6 protein (Ul) dugc dinh nghia la lugng enzym ma trong mot phat ¢
30 °C c6 kha ning phan giai protein tao thanh cac san pham hoa tan trong acid
tricloacetic cho phan tng mau véi 1um tyrosine. Hoat do protein thu duoc tur thuc
nghiém va tinh toan theo phuong trinh y = - 0.02265 + 0.53477x c¢6 d¢ tuong thich cao
& gia tri R? = 0,966 (hinh 3).

Y = -0.02265 + 0.53477°X
R = 0.966
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Hinh 3. D6 thi dwrong chudn Tyrosine (xm) ¢ OD = 660nm

Kha ning sinh tong hop cua cac chang vi khuan Bacillus sp. dugc danh gia sau 24 gio
lén men long trong binh tam gidc 250 ml véi ngudn co chat cam tng sinh enzym la
gelatin (1%). Hoat do protease thd cua bdn chung Bacillus sp. duoc thé hién ¢ bang 3
cho thay ching B14 c6 hoat do cao nhét 175,2 (Ul/ml), theo sau d6 1a ching B6 Vi
hoat do 1a 130,1 (Ul/ml); hoat d6 cua hai chung B8, va B9 ghi nhan duogc lan luot 1a
98,2 va 102,5 (Ul/ml). So véi cac cdng trinh nghién ciu vé hoat d6 enzym protease
ngoai bao dugc sinh tong hop tir vi khuan Bacillus cereus thi két qua cua chung t6i thap
hon. B. Asha va cong su (2018) ghi nhan hoat do cua protease sinh tong hop tir Bacillus



106 NGUYEN THI KIM CO, TRAN QUOC DUNG

cereus 1a 187 Ul/ml trong khi ciing voi ddi twong nay C. Kotlar (2015) do duoc hoat d6
cuc dai dat 295 Ul/ml. So sanh véi cac nghién ctu trén nhiéu déi twong vi khuan
Bacillus khac thi két qua nghién ciu thu duoc 1a twong dwong. N. Laili va cong su
(2017) xac dinh hoat do protease cua Bacillus sp. 140-B dat cuc dai 119 Ul/ml sau 22
gio nudi cdy. Nghién ciu vé kha ning sinh tong hop protease cua Bacillus subtilis cua
G. Pant va cong su (2015) cho thiy ching nay dat hoat d6 trong diéu kién téi wu 1a
143,73 (Ul/ml). Tuy nhién hoat d6 enzym con phu thugc chat ché vao tung dbi twong Vi
sinh vat ciing nhu cac didu kién moi trudng nudi ciy [2, 4, 5].

Bang 3. Hoat dé protease cua 4 chung Bacillus sp. phan ldp duoc

KH ching | Pwong kinh vong thuy phan (mm) Hoat d¢ protease (Ul/ml)
B6 14,33+ 0,58 130,1°
B8 18,33+ 1,53 98,2¢
B9 16,67 + 1,15 102,5°
B14 18,67 + 1,15 175,22

(Cdc chi cdi trén cdc s6 khdc nhau biéu thi sw sai khdc ¢é y nghia, Duncan’s test (P<0,05)).

2.4. Anh hwéng caa thoi gian nudi cdy dén hoat dd protease ciia cac ching Vi
khuan Bacillus sp.

Anh huong cua thoi gian nudi cdy ddi véi kha niang sinh tong hop protease duoc thé
hién trong do thi hinh 4. Két qua cho thay chung B6 va B14 ¢6 hoat do protease cuc dai
sau 36 gio nudi cy sau do giam xuéng. Trong khi chung B9 kha ning sinh tong hop dat
cuc dai & 24 gio nudi ciy thi hoat do protease ¢ chung B8 gan nhu duy tri twong doi 6n
dinh tir 12 gio cho dén 48 gio nudi ciy trudc khi giam dan.

2007 |
150 |

100] |

Hoat dé

504 !

12 24 36 48 60 72
The&i gian (gio)

Hinh 4. Anh huong cua thoi gian nudi cdy dén hoat dé protease

Chung B14 dat hoat d6 cuc dai 200,2 (Ul/ml) sau 36 gid 1én men long, & thoi diém nay
hoat d6 protease do dugc & chung B6 12 170,2 (Ul/ml) cao gap ba lan ¢ thoi diém 12 gio
va gap doi két qua do dugc ¢ thoi diém 72 gio. Két qua nay tuong dwong véi ghi nhan
cia B Thi Bich Thuy (2012) trén dbi twong Bacillus amyloliquefaciens N1. Sau 24 gid
lén men, hoat do protease thd do dugc ¢ hai chung B8 va B9 lan luot 12 80,2 va 112,5
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(Ul/ml). Su giam hoat d6 enzym trong méi trudng nudi ciy co thé dugc giai thich boi
nhiéu li do khac nhau nhu khi thoi gian nudi ciy kéo dai thi ham lugng chét dinh dudng
ciing nhu co chat cam &ng giam xudng; thanh phan moi trudng thay doi do qua trinh
trao ddi chét cua vi khuan; hodc do vi sinh vat tong hop nén céc chat gay kim ham qua
trinh sinh tong hop enzym; vi khuan ¢ cudi pha sinh téng hop té bao bat dau tu phan
huy va téc do tich luy enzym bi cham lai... [1, 3, 6]. Nghién ctu cua B.K.M. Lakshmi
va cong su trén ddi tuong Bacillus licheniformis cho thay thoi gian ti wu dé thu nhan
protease 1a sau 72 gio. Vai vi khuan Bacillus subtilis, hoat do protease cao nhat duoc
xac dinh sau 36 gio (G. Pant va cong su) va sau 48 gio (A. Jadhav va cong su). Nhu
vay, hoat do protease rd rang khong chi phu thuc mét thiét vao déi tuong vi khuan ma
con la méi twong quan gifra Cac yeu t6 anh huong dén qué trinh sinh téng hop trong qua
trinh nuéi ciy nhu thanh phan mai truong, nhiét do, pH, thoi gian va co chat cam tng...

4. KET LUAN

Tir 47 chung vi khuan phan Iap tir nuée thai san xuat da xac dinh so bo dugc 16 ching
thuoc chi Bacillus theo khoa phan loai cua Bergey (1957). Ca 16 chung vi khuan
Bacillus sp. déu c6 kha ning sinh tong hop protease ngoai bao véi co chat cam @ng
gelatin. B6n ching c6 duong kinh vong thuy phan cao bao gém B6 (14,33 mm), B8
(18,33 mm), B9 (16,67 mm) va B14 (18,67 mm) duoc lya chon dé xac dinh hoat do
enzym. Két qua cho thdy,muc pH 7,9 véi co chat cam tng gelatin 1%, sau 24h 1én men
long & 30°C ching B14 cho thay hoat d6 cao nhat (175,2 Ul/ml), theo sau d6 1a chang
B6 (130,1 Ul/ml). Sau 36 gi nudi cdy hoat do protease thu duoc cuc dai cua chang B6
14 170,2 (Ul/ml) va chung B14 Ia 200,2 (Ul/ml)).
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Title: ISOLATION AND SCREENING OF Bacillus sp. STRAINS FOR BIOSYNTHESIS OF
PROTEASE FROM WASTEWATER

Abstract: From 6 wastewater samples, after heating, we have isolated 47 different bacterial
strains, of which 16 strains have been preliminarily identified in genus Bacillus according to
Bergey 's classification key (1957); and designated as B1 to B16. Research results show that all
16 strains are capable of biosynthesis of extracellular protease by gelatin hydrolysis ring size
determination with HgCI2 reagent 10%, of which 4 strains B6, B8, B9, B14 with the diameter
of hydrolysis rings are 14.33; 18.33; 16.67 and 18.67 mm, respectively were selected to
determine enzyme activity following Sigma method. At pH 7.9 with 1% gelatin inducers, after
24 hours of liquid fermentation at 30°C, strain B14 showed the highest activity (175.2 Ul / ml),
followed by strain B6 (130.1) Ul / ml). After 36 hours of culture, the maximum protease activity
of B6 and B14 strains were 170.2 (Ul / ml) and 200.2 (Ul / ml), respectively.

Keywords: Bacillus sp.; protease; wastewater; enzyme activity.



