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Toi wu

diéu kién sinh tong hop protease

tir vi khuan Bacillus subtilis Bs04
va xac dinh dic tinh cia enzyme

Nguyén Hiru Tuyén’, Pham Tién Diing, Phan Thj Kim Ngan, Ngé Vo Ké Thanh
Trung tdm Nghién ctru trién khai, Khu Céng nghé cao TP Hé Chi Minh
Ngay nhén bai 10/12/2018; ngay chuyén phan bién 20/12/2018; ngay nhan phan bién 14/2/2019; ngay chip nhan ding 26/2/2019

Tom tit:

Protease 12 enzyme dwrgc sir dyng rng rii va phd bién trong nhidu linh vire nhur y durgr, cong nghiép, néng nghiép...
Trong nghién ciru nay, cac tic gia tién hanh téi wu cac didu kién 1én men tir chiing Bacillus subtilis Bs04 nhim thu
nhin enzyme c6 ham lwgng va hoat d cao nhit. Cac thanh phén dinh dudng, yéu td héa - Iy va dic tinh protease
thu nhén lin lwgt dwge khao sat. Két qua cho thiy, didu ki¢n tbi wu cho qua trinh sinh tdng hop protease tir chiing
Bs04: ngudn carbon va nito t6t nhit Ia glucose-anhydrous va cao nm men véi nong d twong ing 13 2% va 2,5%;
PH mdi trudmng 7,5; thu nhin enzyme sau 36 gi® 1én men. Enzyme dwgc thu nhén véi hoat d9 cao nhit bang phwong
phap tia mudi (NH,),SO, v6i 43 bdo hoa 70%. Két qua di¢n di SDS-PAGE cho thdy thu nhan dwgc enzyme véi kich

thwoc 24 kDa va 38 kDa.

Tur khda: Bacillus subtilis, djc tinh protease, protease, t6i wu méi truomg.

Chi sé phén logi: 1.6

Bat vin dé

Protease 1a m¢t trong nhimg enzyme c6 nhiéu ing dung
rong rii phuc vu cho déi séng, trong cac nganh cong nghiép
thuc pham, dét may, dugc phim. Protease c6 thé thu nhan
tir cac nguf‘m: thyuc vat, dong vat va vi sinh vat. Trong d6, vi
sinh vat 1a ngudn cho protease phong pht nhit. Mot sé loai
vi sinh vét c6 kha nang tong hop protease nhu B. subrilis,
B. cereus, Streptomyces griseus, Streptomyces rimosus va
Aspergillus oryzae... Mic du c6 nhiéu ngudn vi khun cé
sdn dé san xudt protease nhung chi c6 mjt s it dugc nghién
clru st dung trong san xuat thwong mai. Trong @6, lugng
protease tir vi khudn Bacillus sp. duge san xudt véi san
lugng 16n nhit [1-3].

_ Vikhudn B. subtilis ¢6 kha nang thich nghi cao va sinh
tong hop dugc nhiéu loai enzyme cén thiét trong qua trinh
sinh truéng dé thich nghi véi didu kién méi truong nhu
protease, amylase, glucanase... Ham lugng va hoat tinh
protease tong hop tir B. subtilis phu thudc vao nhiéu yéu té
nhu: chang vi khuan, didu kién nuéi céy, phuong phép thu
nhan... Vi vay, dé thu nhan protease ¢4 ham lugng va hoat
tinh cao cin luya chon ngudn phan 18p phi hop va téi wu vé
phuong phap, cic diéu kién nuéi cy, dic bigt I thanh phan
va co chat cam (mg trong moi truong nudi [1, 2, 4-6]... Muc
tiéu cua nghién ciru néyjnhe}m chu dong dugce ngudn protease
tir chung hoang dai dé két hop véi mang cellulose duge
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sinh tng hop tir vi khuin (bacterial cellulose) Acetobacter
xylinum [7] phuc vu viéc tao vét li€u y sinh ing dung lam
mang bao hd trg phuc hdi vét thuong do bong gay ra. Trén
¢o s¢ do, nghién citru dugc thuc hién nhim tdi wu didu kién
trong qua trinh nuéi 1én men chung vi khuin hoang dai Bs04
dé thu protease v6i ham lugng va hoat dd cao, day la tién dé
cho cic nghién ciru ing dung say nay.

D6i wgng va phuong phap nghién eiiu
Nguéon vi khuén va diéu kién nuoi

Vi khuén subtilis Bs04 (phan Iap tir dit) da duoc nhom
tac gia sang loc dua trén kha ning sinh tong hop protease tir
136 chiing vi khuén thu nhan tir dt, nudc, nha may ché bién
thiy hai san tai céc khu vuce khac nhau & TP H3 Chi Minh
va cac tinh khu vuc Pdng bang song Ciru Long va dugc
lru giir tai Phong thi nghiém Céng nghé sinh hoc, Trung
tdm Nghién ctru trién khai, Khu Cong nghé cao TP H Chi
Minh,

MB@i truong sir dung trong qué trinh 1én men va tdi wu
thanh phin dinh dudng la méi trudng NB chira: glucose
1%; casein 0,5%; yeast extract 0,5%;' KH2P04 0,2%;
MgSO0,.7H,0 0,2% (w/v). Mbi truong déi chimg la TSB.
Cac nghiém thirc khao sat duoc nudi & 37°C véi téc do lac
150 vong/phut. Sau 48 gid, protease thé dugc thy nhén va
xac dinh hoat d6 theo phuong phap Anson cai tién [8].
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Abstract:

Proteases are the most commonly used enzyme in many
fields such as medicine, industry, agriculture, etc. In
this study, we optimized fermentative conditions from
Bacillus subtilis Bs04 to obtain the highest concentration
and activity of the secreted protease. The effects of
main medium ingredient, physicochemical parameter
and characteristics of the protease were investigated.
The result showed the optimal conditions for protease
production from Bs04: the best organic carbon and
nitrogen source are glucose-anhydrous and yeast extract
with concentration of 2% and 2.5%, respectively;
medium pH 7.5; enzyme obtained after 36 hours of
fermentation. Maximum activity was obtained by
ammonium sulfate precipitation method with the 70%
saturation. The results of SDS-PAGE showed two
bands with a molecular weight of 24 kDa and 38 kDa,
respectively.

Keywords: Bacillus subtilis, medium optimization,
protease, protease characteristics.

Classification number: 1.6

Phwong phdp toi wu nguon dinh dwong trong méi
trirong lén men

T6i wu nguon carbon:

Anh huong cua ngudn carbon trong qua trinh sinh tong
hop protease duoe xdc dinh bang cach Ién men chiung Bs04
trong moi truong TSA va méi trudng NB ¢6 thay déi cac
ngufm saccharose, glucose-anhydrous, tinh bdt, manitol,
sucrose theo ty 18 1% (w/v).

Sau khi xac dinh nguon carbon pht hop, tién hanh t6i vu
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nong do ngudn carbon cho hiéu qua sinh tong hop protease
co hoat d¢ cao nhat. Nong do nguon carbon khao sat tir 0,5;
1;1,5:2; 2,5 va 3%.

Toi wu nguén nito:

Anh hudng ctia ngudn nito trong qué trinh sinh tong hop
protease dugc xac dinh bing cach 1én men chung Bs04 trong
moi truong TSA va moi truong NB ¢6 thay doi cac ngudn
meat extract, yeast extract, peptone, glycine va trypton theo
ty 18 1% (w/v).

Sau khi Aac dinh nﬂuon nito phu hop, tién hanh tdi wu
nong do ngudn nito cho hiéu qua sinh tong hop protease c6
hoat d§ cao nht. NomT dd ngudn nito khao sat tr 0,5; 1; 1,5;
2:2.5va3%.

Phirong phdp toi wu cdc diéu kién héa - Iy trong qud
trinh lén men

Moi truomg NB da t6i vu thanh phan dinh dudng duge
st dung trong qua trinh khao sat anh hudng cua cic diéu
kién hoa - ly.

Téi wu pH ctia méi trueong:

Tién hanh 1én men chung Bs04 trong cac nghiém thirc
chira méi trudng NB véi céc gia tri pH lan luot 1a 6; 6,5: 7;
7,5; 8 va 8,5.

Anh eong ciia do thodang khi trong qud trinh lén men:

D¢ thodang khi dugc tinh bfln_g ty 1& thé tich binh tréng
(khong chira méi truong) trén thé tich toan binh, dg thoang
khi cang cao thi ndng d9 oxy hoa tan vao méi truong cang
lon. Ching Bs04 duoc [én men trong cac binh 300 ml chira
moi trudng véi thé tich lan lugt 30; 60; 90; 120; 150 ml.

Toi wu thoi diém thu nhan enzyme:

Tai mdi thoi diém khéc nhau cua qud trinh sinh truong,
vi khuan s€ sur dung céc ngudn co chit trong moi truong
nudi cdy bang cic enzyme thuy phan dic hiéu. Tién hanh
Ién men chung Bs04 trong méi truomg NB da toi wu thanh
phan dinh dudng, gia tri pH va dd thoang khi. Thu nhéan va
xac dinh hoat dg protease & cac thoi diém 12, 24, 36. 48, 60,
72, 84 va 96 gio.

Phwong phdp xdc dinh dic tinh protease tong hop tir
chiing Bs04

Phirong phap tua enzyme tir dich enzyme tho:

Protease dugc tua tir dich enzyme tho véi ethanol 96%,
aceton va mudi ammonium sunfate. Ty 1€ dich enzyme thé:
dung méi lan lugt khao sat 1a 1:2; 1:3; 1:4 va 1:5 (v/v) voi
dung méi ethanol va aceton. Phuong phap tua véi mudi
ammonium sunfate duoc tia theo dd bao hoa tir 30 dén
80%. Sau dé dung dich taa duge ly tim 10.000 vong/phut
trong 15 phut ¢ 4°C. Loai bo dich néi, sau d6 hoa tan cin voi
dung dich dém mudi phosphate (PBS) 1X, tham tach loai
tac nhan tua va xac dinh hoat d6 enzyme.
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Phuwtong phadp dién di SDS-PAGE:

Dich protease dugc chay dién di SDS-PAGE trén gel
polyacrylamide 12% dé xac dinh dic diém, kich thudc
enzyme theo thang protein chuén.

Két qua
Téi wu nguén dinh duing

Nguén carbon:

Hoat d$ protease (Ul/ml)

GQ
Ngubn carbon

Hinh 1. Anh huéng ciia cac ngudn carbon dén hoat do protease.

Két qua (hinh 1) cho thdy, qua trinh sinh téng hop
protease cua B. subtilis Bs04 dat hiéu qua cao nhat khi sir
dung glucose-anhydrous 14 ngudn carbon chinh véi hoat do
thu nhan duoc 1a 0,688 Ul/ml. Tlep tuc khao sat nong do
ngudn glucose-anhydrous cho thay, hiéu qua sinh tong hop
protease tir Bs04 cao nhét & nbng d6 2% (hinh 2). Nong dd
glucose-anhydrous thip h0‘n (0,5 dén 1,5%) khong du dé
kich thich qua trinh sinh téng horp protease manh, hoat 39
thu nhéan duqc khoang 0,107 dén 0,272 Ul/ml. Ngu'qc lai,
khi bd sung ndng do cao, glucose-anhydrous s& trc ché qua
trinh sinh téng hop protease va hoat d0 enzyme thu nhan
giam (dat 0,566 va 0,163 Ul/ml) (hinh 2). Trén co s¢ dé,
glucose-anhydrous 2% dugc chon Ia ngudn carbon cho cic
thi nghiém khao sat tiép theo.
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Hinh 2. Anh huéng clia nong d¢ glucose-anhydrous dén hoat d¢
protease.

Nguén nito:

Sau khi két lugn dugc ngudn cacbon va ndng dé t6i wu
trong mdi truong cho hiéu qua sinh tong hop protease cao
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nhét, tién hanh khao sat ngudn nito phu hop bang cich thay
thé peptone 0,5% trong moi tru(mg bang cac thanh phén
khac nhu casein, tryptone, cao nim men, cao thit, glycerol
glycine, bot ddu nanh, (NH)),SO, va dbi chimg TSB. Két
qua cho thdy ngudn cao nim men cho enzyme véi hoat do
tSt nhét (hinh 3).

(=]
-]

~ T
Eo_74 m
30.6,‘ » % . i
§°'41§ ) g ; Boom B & %
Sus i » o .
I I I % N
Sor. B = 4 % 2 B
S & & § Y >
) & o & S ! S )
& & e o of & '\bf\
(v S R
Ngubn nito

Hinh 3. Anh huéng cda ngudn nita dén hoat do protease.

Sau khi két luan dwgc cao ndm men la ngudn nito hiéu
qua nhit trong qué trinh nudi B. subtzlzs Bs04 thu nhan
protease, tién hanh khao sat nhim chon néng dd cao nim
men t&i uu thu nhan protease cho hoat d enzyme cao nhét.
Két qua hinh 4 cho thdy, véi ndng dd 2,5% cao ndm men
trong moi trudng nudi, B. subtilis Bs04 s& cho hiéu qua sinh

tdng hop protease hoat d6 enzyme cao nhét (dat 0,708 UI/
ml).
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Hinh 4. Anh huéng cta nong do cao ndm men dén hoat do
proease.

Téi wu diéu kién héa - Iy

T6i uu pH méi trirong lén men:

Qua trinh sinh téng h0fp protease tir B. subtilis khi sir
dung phuong phap nudi ciy chim (nu01 cdy séu), pH moi
trudng co6 anh hudng 16n dén sy tong hop va tich liy
protease trong mdi truong. Tuy vao ching vi sinh vit sir
dung trong qué trinh sinh téng hop enzyme khac nhau ma
gié tri pH ban d4u s& khac nhau.
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Hinh 5. Anh huéng ctia pH méi trudng nudi dén hoat do protease.

Két qua cho thdy, hoat dd protease thu nhan dugc khi
nudi ciy trong méi trudng pH khic nhau tir 6 dén 8 c6 sy
chénh léch khong dang ké. Hoat d¢ enzyme cao nhét ghi
nhan dugce & pH 7,5 dat 0,434 Ul/ml (hinh 5).

T6i wu dé thodng khi trong qua trinh lén men:

B. subtilis 14 vi khuén hiéu khi va ki khi thy nghi, vi vay
ndng do oxy hoa tan trong qué trinh nudi anh huong 16m dén
sur sinh truong va phat trién cia vi khun. Thong thuong,
dbi véi cac vi khuan hiéu khi ndng dd oxy cao lam ting
kha nang sinh trudng, rit ngin pha tiém phat. Nong d6 oxy
thap c6 thé irc ché, lam suy giam kha ning sinh trudng cla
vi sinh vat. Tuy nhién, tiy tirng muc dich thi nghiém va tiy
timg ching vi khuén. Trong diéu kién méi truong thidu oxy
s& suy giam kha niing sinh truéng nhung cé thé kich thich
su sinh tdng hop enzyme.
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Hinh 6. Anh hudng ctia d¢ thoang khi dén hoat d¢ protease.

Két qua ¢ hinh 6 cho thiy, hoat d protease cia ching
B. subtilis Bs04 sinh téng hop ty 1¢ thuan véi do thoang khi
trong binh nudi. Hoat d6 protease cao nhét dat 0,636 Ul/mli
khi nudi cdy trong binh cé d6 thoang khi 90%. Véi dic tinh
1a vi khuin hiéu khi manh nén su thoang khi nhiéu s& kich
thich sir sinh tredng va sinh téng hop protease & vi khuin
B. subtilis Bs04.

Toi wu thoi diém thu nhdn enzyme:

Protease thu nhin tir B. subtilis 1a enzyme ngoai bao
dugc vi sinh vt sinh tong hop va tict ra ngoai méi truong
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trong qua trinh sinh trudng. Mai thoi diém trong chu ky
sinh truéng vi khuén s& sinh tdng hop enzyme véi nong dé
va hoat d¢ khac nhau. Néu thu nhan enzyme qua s6m, nong
d6 va hoat d6 enzyme s& thip. Nguoc lai, néu kéo dai thai
diém thu nhan enzyme thi luong enzyme tiét ra mdi trudng
qué nhiéu s& anh huéng 1in nhau va enzyme chiu tac-dong
clia cdc yéu t0 moi trudng bén ngoai s& lam giam hoat d9
hay phé hiy céu tric tr nhién cua enzyme. Qua hinh 7 cho
thay, hoat d6 protease cao nhit dugc thu nhén tai thoi diém
36 gid sau nudi cdy (dat 0,31 Ul/ml).
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Hinh 7. Anh hung ciia thoi diém thu nhan dén hoat dé protease.

Ddc tinh enzyme protease:

Sau khi thu nhén dich protease tho tir canh trudng nudi
cay, tién hanh sir dung céc dung moi ethanol, aceton va
mudi ammonium sulfate nhim tia protease ngoai bao tir
dich enzyme thé.
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Hinh 8. Hoat d{ protease khi tia bing ethanol va aceton.
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a

60%
Nong 46 mudi (NH,),SO, bio héa

fi& R
Enzymethd  30% 40% 50%

* Trude thim tich Sau thim tich

Hinh 9. Hoat d9 protease khi tia bang (NH,),SO,.
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Két qua cho thiy, khi tia bing dung méi hitu co hiéu
qua tot nhét khi st dung ty 16 1:4 (v/v) véi ethanol va 1:3
(v/v) v6i acetone. Hoat dd protease thu nhén duoc lan luot
14 0,722 Ul/ml va 0,675 Ul/ml (hinh 8). Péi v6i phuong
phap tia bang (NH,),SO,, hiéu qua cao nhat khi sir dung
nong dé 70% bao hoa, hoat d6 enzyme sau khi tham tach dat
0,874 Ul/ml (hinh 9). Ttr két qua hinh 8 va hinh 9 cho théy,
str dung muoi (NH,),SO, tia protease tir dich enzyme tho
cho hiéu qua tot horn su dung ethanol va acetone. Nong do
mudi (NH ),S0, 70% bao hoa cho hidu qua tét nhat.

Sau khi thu nhan protease, tién hanh dién di SDS-PAGE
nham xac dinh kich thuéc protease thu nhan. Qua hinh 10
cho thay, & céc giéng 2 dén giéng 7, dich enzyme tho va
enzyme sau khi tia déu c6 sy hién dién cua bing protein
voi kich thude khoang 24 kDa va 38 kDa. Qua d6 cho thay,
trong nghién ctru nay da thu nhin dugc protease ngoai bao
cua B. subtilis vi kich thudce 24 kDa va 38 kDa.

wly 2 L am~ il Y |

40kDa —  38kDa

35kDa
o

25kDa - — 24kDa

15kDa

Hinh 10. Két qua dién di SDS-PAGE.

Giéng M: thang opti-protein; giéng 1: protein tong so cla B. subtilis
Bs04; giéng 2, 3: dich enzyme protease thd sau 1 va 2 ngay nudi; giéng
4: enzyme sau khi tda véi (NH,),SO, trudc tham tach; giéng 5: enzyme
sau khi tta vai (NH,),50, sau thamtach gieng 6: enzymes sau khi tda vai
ethanol; giéng 7: enzyme sau khi tia vai acetone.

Thao luan

Vi khudn B. subtilis cé thé sinh téng hop nhiéu loai
enzyme khac nhau trong qua trinh sinh truéng nhu: amylase,
protease, levansucrase, RNase, phosphotase kiém [9]...
Trong qua trinh 1én men chim, sy sinh tong hop protease
chiu anh hudng 16n boi thanh phan dinh dudng va chit cam
{rng bo sung vao méi trrdng nudi cy. Tly vao dic tinh cia
timg chung vi khuan sir dung trong qua trinh thi ngluem va
diéu kién nuéi biéu hién ma nhu ciu vé cac thanh phéan dinh
dudng s€ khac nhau trong qua trinh sinh téng hop enzyme.
Tlong nghién ciru nay, qué trinh téng hop protease tir vn
khuan B. subtilis BsO4 dugc cam (mg boi casein, ngudn
carbon va nito tdt nhat cho qué trinh sinh tong hop protease
tir chung Bs04 dugc th nhén la glucose-anhydrous va cao
ndm men v&i ndng db 1an luot 14 2,5% va 2% (W/v). Két qua
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ndy tuong déng véi cac nghién ciru trude do khi thi nghiém
trén chung B. subtilis MTCC 441 va chung Bacillus sp. [3,
10]. Tuy nhién, ty méi chung vi khuan Bacillus sp. khac
nhau dugc phén 1ap va str dung thi nhu ciu phu hop vé thanh
phan dinh dudng co thé s& khac nhau. Mét sb nguodn carbon
va nito ti wu cho qué trinh sinh tong hop protease phd bién
da duoc bdo cdo nhu: glucose, galactose, pepptone, cao
thit bo [11-13]... Nhin chung, bé sung vao mai truong nudi
nguf“)n dinh dudng (carbon, nito) hitu co cho théy hiéu qua
hon ngudn vé co vi sy da dang cia cic amino acid [2; 5,

12, 13]. Protease thu nhén tir B. subtilis trong qua trinh 1én
men chim c6 thé thu nhén duoc & day pH rong tir 6 dén 11.

Trong nghién ciru nay, pH 7,5 duoc ghi nhan phi hop nhét
trong qué trinh sinh tong hop protease tir chung Bs04. Mot
s6 diém pH pht hop khéc doi voi timg chung B. subtilis da
dugc bao cao nhu pH 7, pH 10-11 [12, 13]...

Dich chiét enzyme tho thu nhan tir ching Bs04 co hoat
d6 0,7 Ul/ml. Két qua nay trong duong véi mét s6 nghién
clru da duoc bdo cdo nhu: ing dung Bacillus trong xir ly
phe phu phim ca tra, hoat do protease dugc ghi nhén 0,012
Ul/mg [14] va 1,15 Ul/ml [15]; hay protease dugc tong hop
tir Bacillus phan lap tir 1o g:et mo dat 0,7 Ul/ml [16]. Tuy
nhién, so sanh véi mot sé nghién ciru khac trén thé gidi,
hoat do protease trong nghlen clru nay van con tuong doi
thdp. Mot sb nghién ctru dién hinh thu nhén protease hoat
do cao dat 20,2 Ul/ml (5] hay hoat d¢ protease dat 86 Ul/ml
[17]... Két qua nay cé thé do chung vi khuan Bs04 duoc thu
nhén tai khu vuc khong phai 1a noi téi wu nhat cho hoat tinh
sinh protease (tir nguon dat vudn).

Kich thudce protease ngoai bao thu nhén tir B. subtilis tir
20-95 kDa tiy vao tirng ching vi khuan khac nhau. Trong
nghién clru nay, protease thu nhan tir dich chiét enzyme tho
¢o kich thude 24 kDa va 38 kDa. Kich thuéce protease tir
mot sb bao céo khac duoc ghi nhén nhu 32 kDa, 49 kDa,
30,9 kDa, 75 kDa [12, 13, 18, 19]...

Két luan

Chung B. subtilis Bs04 trong nghién ciru nay cho thay
kha nang sinh tong hop enzyme protease cao nhat khi nudi
céy trong moi truong chira nguodn carbon va nito lan luot
la glucose-anhydrous va cao nam men véi nong dé tuong
ang 2,5% va 2%. Moi truong 1én men véi pH 7.5 va thai
diém thu nhén enzyme cho hoat d¢ cao sau 36 gi®y 1én men.
Enzyme protease thd dugc thu nhén theo phuong phap ly
tdm voi hoat d9 dat 0,7 Ul/ml. Ket qua tua enzyme cho théy
hiéu qua nhat khi st dung mudi (NH .50, ¢ do bdo hoa

70%. Protease thu nhan dugc co kich thu0'c 24 kDa va 38
kDa.

Viée ti uu cac thanh phén dinh dudng, diéu kién lén
men gilp cai thién dang ké kha ning sinh tong hop protease
tir chung vi khuan B. subtilis Bs04. Diéu ndy mo ra tiém
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néng trong qua trinh san Xuét protease tir ching phéan 1ap
thuc dia.
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