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Tém tit. Protease chiu nhiét duoc ing dung rong rdi trong cac quy trinh c6ng nghiép do thé hién hoat tinh
xUc tac toi ‘uu ¢ nhiét do cao. Ngay cang ¢ nhiéu nghién ciru vé protease co nguon gdc tir xa khudn boi cac
dic tinh ndi bat cua ching nhu chiu nhiét, hoat dong dugc trong cac diéu kién c6 pH cuc doan va sy hién
dién cua cac chat tc ché. Trong nghién ciru nay, dich protease ngoai bao tir chung xa khuan Streptomyces
sp. CNXK100 da duoc chirng minh ¢ hoat tinh xtic tic cao nhat & 75°C. Khi nudi cdy Streptomyces sp.
CNXK100 trong mdi truong Gause I cai tién c6 bo sung 1,0% skim milk, 1,0% lactose, 0,1% NaNOj3 trong
diéu kién lac 150 vong/phat ¢ 30-35°C, pH ban dau 7,0-8,0, dich protease ngoai bao thé hién hoat tinh cao
nhét (2943,21+12,1 U/ml). Céc diéu kién nudi ciy da dugc xéac dinh s& 1a tién dé dé (mg dung protease chiu
nhiét dugc sinh tong hop tir Streptomyces sp. CNXK100 trong cac linh vyuc c¢6 lién quan.

Tir khéa: Xa khuén, diéu kién nuéi ciy, enzyme ngoai bao, Streptomyces, protease chiu nhiét

1. GIOI THIEU

Chi Streptomyces thudc nhém vi khuan Gram duong, hiéu khi, phén b6 rong rai trong mdi trudng ty nhién
va thuong co ty 1& GC trong DNA cao hon 55%. Trong chu trinh song, chiing thuong sinh trudng dudi dang
soi khong c¢6 vach ngin, co thé hinh thanh bao tir riéng 1& hodc chudi [1, 2]. Trong nhitng nim gan day,
Streptomyces ngay cang nhan dugc s quan tdm vi chiing déng vai trd quan trong trong chu trinh tuan hoan
vat chét cua ty nhién, c6 kha nang sinh tong hop da dang céc loai enzyme ngoai bao va cac hop chat chuyén
hoéa thir cip c6 hoat tinh sinh hoc cao [1, 3, 4]. B gene cua Streptomyces mé hoa cho khoang 800 protein
ngoal bao, trong d6 S. coelicolor A3(2) c6 tiém ning sinh tong horp khoang 147 hydrolase v6i phan 16n 1a
cac cellulase, chitinase, xylanase, alpha-amylase, lipase, catalase va phospholipase [5, 6].
Protease tur vi sinh vét khong chi co trién vong trong nganh coéng nghiép chat ty rira va thudc da, ma con
dugc (mg dung trong nganh tong hop peptide, thudc thir chan doan [1 7]. Trong do, protease chiu nhiét thé
hién hoat tinh xtc tac cao, d dic hidu co chit cao, va mang lai nhiéu lgi ich khac nhau so voi qua trinh
bién dbi va phan huy boi chét hoa hoc thong thuong. Viéc ap dung protease chiu nhiét s€ 1am giam nguy
co tap nhidém vi sinh vat trong mot s quy trinh san xudt thyc pham giam do nhot cua chat 1ong, thuc day
kha ning hoa tan co chét, cai thién qua trinh truyén nhiét, va truyén khi [7]. Pap tmg dugc cac dic tinh
do, protease c6 ngudn géc tir cac loai Streptomyces van thé hién hoat tinh 6n dinh & nhiét do cao, khoang
pH rong, dudi sy hién dién cua dung méi hitu co, chét tiy rira va cac hop chét oxy héa. Tir ngudn dit liéu
ngdy cang nhiéu vé trinh ty b gene va protein, Streptomyces da va dang dugc sir dung dé san xuét protease
[8-11]. Cu thé, protease chiu nhiét tir Streptomyces c6 kha nang hoat dong trong diéu kién nhiét do cao (45-
50°C) va pH kiém (pH 8,0-10,0) c6 tiém ning 16n trong Umg dung xu ly chit thai nong nghiép nhu léng,
mong tay, toc, hodc trong lam banh, dét, san xuat chét tay rira, bia, pho mat, nganh cong nghiép thudc da
[12-15].
V& diéu kién nudi cay Streptomyces, thanh phan dinh dudng, nhiét 46, pH méi truong ban dau va thoi gian
nudi cay dugc chimg minh ¢ anh huong dang ké dén kha nang sinh tong hop protease. Trong nghién ctru
cta Duraikannu va cong su (2018), tinh bot, cao dam thity phan va nhiét do 1én men dong vai trd quan trong
trong qua trinh san sinh protease tir chung S. radiopugnans VITSD8 [16]. Theo Dhabi va cong su (2020),
Streptomyces sp. Al-Dhabi-49 thé hién kha ning sinh tong hop protease cao nhét trong méi trudng co6 pH
ban dau 9,0, sau 5 ngay & 40°C. Pong thoi, maltose va peptone voi ndng do 1,0% ciing cé anh hudng déng
ké dén sy san sinh protease cua ching nay [17]. Vi vy, nghién ctru ndy da duoc thuc hién nhim tim ra didu
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kién nuéi cdy thich hop cho sinh téng hop protease chiu nhi€t c6 hoat tinh cao tur ching xa khudn
Streptomyces sp. CNXK100, huéng den muc tiéu thu nhin enzyme véi s6 lugng 16n, gép phan dép tmg nhu
cau ngdy cang tang vé protease chiu nhiét.

2. VAT LIEU VA PHUONG PHAP

2.1. Ching vi sinh vat

Chung Streptomyces sp. CNXK100 duoc phén lap tir dat cua tinh Bén Tre va dinh danh bai Nguyen Thi
Diéu Hanh va cong sy (2021) [18]. Chung xa khuan nay dugc luu trit & -80°C trong Bo suu tap giong cua

Phong thi ngh1¢m Cg)ng nghé Vi sinh, Vién Cong nghé Sinh hoc va Thuc pham Truong Pai hoc Cong
nghi¢p Thanh pho H6 Chi Minh.

2.2. Xac dinh hoat tinh protease

Hoat tinh cua protease dugc xac dinh theo phwong phap Anson cai tién voi casein lam co chat va L-tyrosine
lam chat chuan [19]. Mét don vi hoat tinh protease (U) 1a lugng enzyme can thiét dé giai phong 1,0 pumol
tyrosine tir phan ing thiy phan casein trong 1 phat ¢ 75°C, pH 8,0 [19].

2.3. Khao sat nhiét dd phan ng ciia protease chiu nhiét tir dich nudi ciy Streptomyces sp. CNXK100

Chung Streptomyces sp. CNXK 100 duoc nudi cdy trong méi truong Gause I cai tién (10,0 g/L casein, 1,0
g/L KNO3, 0,5 g/L KH,PO,, 0,5 g/L MgS04.7H,0, 0,5 g/L NaCl, 0,01 g/L FeSO4, pH 7,0£0,2), lic 150
vong/phut & 35°C, trong 5 ngay. Dich protease tho dugc thu nhan bang cach ly tim 10.000 vong/phut & 4°C
trong 5 phit, sau d6 dwoc cho phan tng vdi casein trong diéu kién nhiét d6 thay doi tir 60-90°C. Sau khi
két thiic phan tng, hoat tinh protease duoc xac dinh theo phwong phap Anson cai tién.

2.4. Anh huéng cia chit cam tng va ndng dd chit cam ing Ién sy sinh tdng hop protease chiu nhiét
Chung Streptomyces sp. CNXK100 dugc nu6i cdy ¢ 35°C trong méi truong Gause I cai tién pH 7,0+0, 2¢0
bd sung riéng 1é cac ngudn co chit cam tng khéc nhau nhu casein, gelatin, skim milk va albumin véi nong
d6 1,0% (w/v), lic 150 vong/phut trong 5 ngay, voi ty 1€ gidng 1,0% (v/v). Trong d6 d6i chirng 4m 13 moi
truong khong c6 bd sung chit cam ing [13, 20] Sau mdi 12 gid, dich nudi cay duge thu nhén va xac dinh
hoat tinh. Sau khi xac dinh duoc ngudn co chat cam tng thich hop, thi nghiém dugc tiép tuc voi viée khao
sat nong do co chat theo cac ndng do 0-3,0% (w/v) [21, 22]. Sau mbi 12 gio, dich nudi ciy duoc thu nhan
va xac dinh hoat tinh.

2.5. Anh hwéng ciia ngudn carbon va ndng d carbon Ién s sinh tong hop protease chiu nhiét

Chung Streptomyces sp. CNXK100 dugc nu6i cay ¢ 35°C trong moi truong Gause I cai tién pH 7,0+0,2 co
bd sung co chat cam g voi ndng d6 thich hop va riéng le cac nguon carbon khé&c nhau gom glucose,
sucrose, maltose, lactose, maltodextrin, tinh bot véi nong do 1,0% (w/v). Sau mdi 12 gio, dich protease tho
duoc thu nhin va xac dinh hoat tinh. Sau khi xac dinh duoc nguén carbon thich hgp, thi nghiém duoc tiép
tuc v6i viéc khao sat ndng do carbon theo cac nong do 0-4,0% (W/v). Sau mdi 12 gid, dich protease tho
dugc thu nhan va xac dinh hoat tinh [15, 23, 24].

2.6. Anh hwéng ciia ngudn nitrogen va ndng d nitrogen I&n s sinh tong hop protease chiu nhiét
Chung Streptomyces sp. CNXK100 dugc nu6i cay ¢ 35°C trong moi truong Gause I cai tién pH 7,0+0,2 c6
bd sung co chit cam tmg, ngudn carbon thich hop va riéng 1é cac ngudn nitrogen khac nhau nhu KNOs (d6i
chimg), NaNOs, NH,CI, (NH2).CO, NHsNOs, peptone, va tryptone véi nong d6 0,1% (w/v). Sau mdi 12
gi0, dich protease tho duoc thu nhian va xac dinh hoat tinh. Sau khi xac dinh duoc nguén carbon thich hop,
thi nghiém duoc tiép tuc voi viée khao sat ndng do carbon theo cac ndng do 0,1-3,0% (W/v). Sau mdi 12
gi0, dich protease tho dugc thu nhin va xac dinh hoat tinh [15, 23, 25].

2.7. Anh hwéng ciia pH mdi trwdng ban dau, nhiét dd va thoi gian nudi ciy

Chung Streptomyces sp. CNXK 100 dwoc nudi ciy trong mdi truong Gause I cai tién ¢ thanh phan dinh
dudng thich hop di dugc xéc dinh, véi cac gia tri pH moi truong ban dau khac nhau 4,0-10,0 & 35°C. Didu
kién pH cho hoat tinh protease cao nhat s& dugc lya chon dé nghién ctru anh hudng cia cac khoang nhiét
d6 khac nhau tir 25-50°C. Dich protease thd duoc thu nhin va xac dinh hoat tinh sau mdi 12 gid, trong subt
108 gio [20, 23, 26].
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2.8. Phuong phap thong ké va xir 1y s6 liéu
Céc thi nghiém duoc lap lai 3 1an, s6 lidu duoc tinh toan va v& do thi béng Microsoft Excel.Phan mém thong

ke Statgraphics 19 duoc st dung dé danh gia sy khac biét giira cac yéu té khao sat thong qua phuong phap
ANOVA mét yéu t6 voi mire y nghia 95% (Puaie < 0,05).

3. KET QUA

3.1. Anh huéng cia nhiét d9 phan ving 1én hoat tinh protease ciia dich nudi cdy Streptomyces sp.
CNXK100

Dich protease th6 thu nhan tir qua trinh nudi cay Streptomyces sp. CNXK100 sau 5 ngay trong mdi truong

Gause I cai tién thé hién hoat tinh protease trong tat ca cac moc nhiét do khao sat 60-90°C (Hinh 1). Hoat

tinh protease dugc ghi nhén ting dan trong khoang tir 60°C (436,79+6,88 U/ml) dén 75°C (518,76+5,49

U/ml), va cao nhit & 75°C. Hoat tinh protease giam dan ¢ 80-90°C, c6 thé do su bién ddi céu truc cua

protease, dac biét la cAu trac cua trung tdm hoat dong & nhiét do cao.
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Hinh 1: Hoat tinh protease cta dich nu6i ciy Streptomyces sp. CNXK100 ¢ cac nhiét do khac nhau. Cac chir cai
khac nhau the hién sy khac biét c6 y nghia thong ké (P < 0,05).

Protease dugc sinh tong hop tir Streptomyces sp. CNXK 100 c6 nhiét ¢ hoat dong cao hon protease chiu
nhiét tir chung Streptomyces sp. 594 trong nghién ctru ciia Azeredo va cong su (2003) va protease tir S.
flavogriseus HS1 trong nghién ctru cua Ghorbel va cong su (2014), khi cac protease nay chi ¢6 thé hoat
dong & nhiét d6 1én dén 70°C, cao nhat & 50-55°C [27, 28], tir d6 cho thy uu diém va tiém ning mg dung
cao cua protease duoc nghién ctru. Ngoai ra, hoat tinh protease thé hién tdi wu & nhiét do cao co thé duoc
giai thich nhd vao thanh phin amino acid nhu gia ting proline va/hoidc giam glycine, hodc sy hién dién sb
lugong 16n cac lién két cong hoa tri va khong cong hoa tri; sy lién két chat ché gilra cac tiéu phﬁn hay su lam
giam tinh linh dong cua phan tir [29, 30].

3.2. Anh hwéng cia chit caim ng va ndng dd chit cam wng Ién sy sinh tong hop protease chiu nhiét
Trong mdi truong nudi cdy khong co sy hién dién cua chit cam ung (ddi chimg), Streptomyces sp.
CNXK100 hau nhu khéng sinh tong hop protease. Trong méi trudng bo sung skim milk, dich protease thd
thé hién hoat tinh cao nhat 2097,78+31,45 U/ml. Nguoc lai, albumin, casein va gelatin khong phai 1a cac
ngudn chit cam tmg thich hop cho su sinh téng hop protease chiu nhiét tir Streptomyces sp. CNXK100 khi
hoat tinh protease chi dao dong trong khoang 594,57+60,50 U/ml dén 912,59+60.87 U/ml (Hinh 2A, B).
Bén canh do, su sinh tong hop protease chiu nhiét con bi anh huéng béi ndng dd skim milk. Khi méi trudng
dugc b sung 1,0% skim milk, hoat tinh protease cia dich nuéi ciy thé hién cao nhit (2060,25+38,58 U/ml)
sau 72 gio. Khi tiép tuc tang nE”)ng d6 skim milk tur 1,5-3,0%, dich protease tho thé hién hoat tinh gidm dan
véi cac gia tri duge ghi nhan chi trong khoang 289,38+12,01 U/ml dén 1140,74+16,94 U/ml (Hinh 2C, D).
Céc két qua nay twong dong voi nghién ciru cia Sarkar va cong sur (2020) khi protease wa kiém chiu nhiét
tir Streptomyces sp. GS-1 ciing thé hién hoat tinh cao trong méi truong c6 bd sung 1,0% skim milk
(298+0,67 U/ml) [13].
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Hinh 2: Anh huong ciia chat cam ung (A, B) va ndng do skim milk (C, D) Ién su sinh tong hop protease chiu nhiét
cua Streptomyces sp. CNXK100. Cac chir cai khac nhau thé hién sy khac biét co6 ¥ nghia thong ké (P < 0,05).

Tuy nhién, so voi skim milk, hoat tinh protease tir Streptomyces sp. GS-1 cao hon trong méi trudng cé bd
sung 1,0% casein (324 U/ml) [13]. Tuong ty, hoat tinh protease tir Streptomyces sp. trong nghién ctru cua
Dhanaseeli va cong su (2014) cling dat cao nhit trong mdi trudng ¢ bd sung 0,2% casein (710 U/ml) [22].

3.3. Anh huéng ciia ngudn carbon va nong d carbon Ién s sinh tong hop protease chiu nhiét

O thoi diém 72 gio nudi cdy trong moi truong Gause I cai tién c6 bo sung 1,0% skim milk va ngudn carbon
la lactose, Streptomyces sp. CNXK100 sinh tong hop protease chiu nhiét voi hoat tinh cao nhét
(2534,32+18,16 U/ml). Bong thoi, dich protease thd thu nhan tir cac méi trudng bd sung sucrose hay khdng
bd sung ngudn carbon déu thé hién hoat tinh twong dbi cao nhu nhau (2198,52+66,56 U/ml dén
2221,23+81,05 U/ml). Sau 72 giod, hoat tinh protease cua dich nudi cay cua ba mdi truong nay déu giam
dang ké (Hinh 3A, B). Bén canh d6, khi nudi cdy Streptomyces sp. CNXK100 trong cac mdi trudng cd bd
sung maltodextrin hay tinh bot, dich nudi ciy cho hoat tinh protease tuong dwong nhau & thoi diém 84 gio
(1603,29+28,41 U/ml dén 1668,97+43,29 U/ml). Cic ngudn carbon: arabinose, glucose, maltose va
glycerol hau nhu khong thich hop cho su sinh tong hop protease chiu nhiét (Hinh 3A, B). Khi cang keéo dai
thoi gian nubi cdy, su tich lay cac hop chat c6 hai trong méi trudng nudi cdy c6 thé anh hudng tidu cuc dén
su sinh trudng va sinh tong hop protease. Két qua niy twong tw voi nghién ciru ciia Al-Dhabi va cong sy
(2020), khi dich nudi cdy cua Streptomyces sp. Al-Dhabi 82 trong mdi trudng c6 bd sung lactose thé hién
hoat tinh protease (163+21.4 U/ml) cao hon so v&i mdi trudng cé bd sung cac ngudn khac nhu fructose,
tinh bdt tan va trehalose [15]. Tuy nhién, theo Suthindhiran va cong su (2013), protease chiu nhiét tir
Streptomyces sp. thé hién hoat tinh cao nhat trong méi truong cé bo sung D-galactose (40 U/ml) so véi cac
ngudn khac nhu L-arabinose, glucose, sucrose va glycerol [31].
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Hinh 3: Anh huéng cuia cic ngudn carbon (A, B) va ndng do lactose (C, D) Ién sy sinh tong hop protease chiu nhiét
cua Streptomyces sp. CNXK100. Céc chir cai khac nhau thé hién sy khac biét c6 ¥ nghia thong ké (P < 0,05).

Khi nudi cdy Streptomyces sp. CNXK 100 trong méi truong khong bo sung lactose, dich nudi ciy van thé
hién hoat tinh protease, tuy nhién gia tri hoat tinh ting dang ké khi méi truong dugc bd sung 0,5-1,0%
lactose (Hinh 3C, D). Trong méi truong c6 bd sung 1,0-5,0% lactose, dich nudi ciy Streptomyces sp.

CNXK 100 thé hién hoat tinh protease cao nhét (2324,0+51,74 U/ml dén 2601,5+43,61 U/ml) tai thoi dlem
72 gio va duy tri hoat tinh cao nhat dén 96 gid nudi cdy. Tuy nhién, khi tiép tuc gia tang thoi gian nuodi céy,
hoat tinh protease giam manh & tit ca cac nghiém thirc. Vi su khac biét khong dang ké vé hoat tinh protease
& cac mdi trudng co ndng do lactose khac nhau, 1,0% lactose duoc xem 1a ndng do hop 1y va kinh té nhat.

Két qua nay tuong tu v6i nghién ctru cia Akhtar va cong sy (2013) voi protease ngoai bao chiu nhiét thé
hién hoat tinh cao nhét khi ching xa khuan S. aburaviensis duoc nudi ciy trong méi truong cé bd sung

1,5% lactose (571,27 U/ml) [20].

3.4. Anh huwéng ciia ngudn nitrogen va ndng do nitrogen 1én su sinh tong hop protease chiu nhiét
Trong méi trudng Gause I cai tién c6 bd sung 1,0% skim milk, 1,0% lactose va mot trong cic ngudn nitrogen
la NaNOs, urea hay malt extract, & thoi diém 84 gio nudi cdy, hoat tinh cua dich protease thé dugc ghi nhan
1a cao nhat (2919,51%9,16 U/ml dén 2990,62+48,95 U/ml). Tuy nhién, c6 thé thay rang dich protease tho
tir cac ngudn nitrogen khac nhu KNOs, NHsNO3, NH4Cl, (NH4),SO4, peptone va tryptone déu thé hién hoat
tinh gan tuong dwong nhau va duy tri dén 108 gid nudi cay (2404,94+8,50 U/ml dén 2802,96+2,42 U/ml)
(Hinh 4A, B).
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Hinh 4: Anh hudng cta cac ngudn nitrogen (A, B) va ndng do NaNO;s (C, D) Ién su sinh tong hop protease chiu
nhiét cia Streptomyces sp. CNXK100. Céc chir cai khac nhau thé hién sy khac biét c6 y nghia thong ké (P < 0,01).

Thém vao do, hoat tinh cta dich nudi ciy dat cao nhéat ¢ thoi diém 84 gio khi méi truong duge bd sung
0,1% NaNO; (2732,84+15,74 U/ml) va dugc duy tri dén 108 gio (Hinh 4C, D). Tuy nhién, khi tiép tuc ting
ndng d6 NaNOs 1én dén 3,0%, hoat tinh protease ciia dich nudi ciy thay d6i khong dang ké (2570,86+38,58
U/ml dén 2679,51+34,58 U/ml). Két qua nay tuong tw v6i nghién ctru ciia M. Parthasarathy va J. Joel
Gnanadoss (2018), dich nu6i cay chung xa khuan Streptomyces sp. LCJ12A cho hoat tinh protease cao nhét
khi duoc bo sung 0,2% NaNO3 [32]. Tuy nhién ngudn nitrgen v6 co NaNOs lai cho hoat tinh protease cua
dich nudi cay chung Streptomyces sp. LCJ1A thip hon so v6i cac ngudn urea va peptone theo nghién ctru
cta hop vdi nghién ctru cuia Dhavala Swarna va J. Joel Gnanadoss (2020) [33].

3.5. Anh huédng ciia pH mdi trwong ban diu, nhiét do va thoi gian Ién men dén hoat tinh protease
ciia dich nudi ciy Streptomyces sp. CNXK100

C6 thé thay rang, pH moi trudng ban dau tir 6,0-9,0 1a thich hop cho su sinh tong hop protease chiu nhiét &
Streptomyces sp. CNXK100. O gia tri pH 7,0-8,0, dich nudi ciy thé hién hoat tinh protease cao nhat trong
khoang 2650,85+28,04 U/ml dén 2733,83+34,24 U/ml sau 84 gid. Sau 108 gid nudi cy, hoat tinh protease
chiu nhiét thu nhan dwoc & pH 5,0 va pH 10,0 thé hién hoat tinh twong ddi cao nhung van chi dat khoang
77% so voi pH 7,0 va pH 8,0. Trong khoang pH 3,0-4,0, ching Streptomyces sp. CNXK 100 khong c6 kha
nang phat trién sinh khi ciing nhu sinh téng hop protease (Hinh 5A, B). Vi vay, pH 7,0 dugc lya chon dé
nghién cuu sy anh hudng cua cac muc nhiét dd khac nhau Ién hoat tinh ctia enzyme.
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Hinh 5: Anh hudng ciia pH ban dau (A, B) va nhiét d6 nudi péy (C, D) Ién sy sinh tong hop protease chiu nhiét cua
Streptomyces sp. CNXK100. Céc chir cai khac nhau thé hién su khac biét c6 ¥ nghia thong ké (P < 0,05).

Sau 72 gid nudi cdy & 30-35°C, hoat tinh cua dich protease thd thé hién cao nhat trong khoang
2887,90+97,80 U/ml dén 2943,21+12,18 U/ml, dong thoi duoc giit on dinh dén 96 gid nudi cdy. Tuy nhién,
& 40°C, hoat tinh protease chi dat khoang 74% so véi 30-35°C. Trong diéu kién 45-50°C, Streptomyces sp.
CNXK 100 bj trc ché sinh truong ciing nhu kha nang sinh tong hop protease (Hinh 5C, D).

Nhu vay, khi nudi ciy Streptomyces sp. CNXK 100 trong mdi truong co gia tri pH 7,0-8,0 trong khoang
nhiét do tor 30-35°C thi dich enzyme tho thé hién hoat tinh protease chiu nhiét cao nhét khoang
2943,21+12,18 U/ml chi sau 72 gio nudi ciy. Két qua nay c6 phan cao hon so véi nghién ciru trong cling
diéu kién nudi cdy ciia Dhanaseeli va cong su (2014) khl Streptomyces sp. thé hién hoat tinh protease cao
nhét chi 780 U/ml, & 30°C, pH 7,0 véi thoi gian nudi cdy 1én dén144 gio [22].

4. KET LUAN

Protease chiu nhiét c6 ngudn gdc tir xa khudn dugc chimg minh c6 kha nang hoat dong_ t6t trong khoang
nhiét d§ cao cling nhu trong cac diéu kién mdi truong bat loi, va do do mang lai rat nhleu tiém nang ng
dung. Tuy nhién, s luong cac nghlen clru vé protease chiu nhiét tir xa khuan van con rat han ché so véi
cac nhom vi khuan khac va vi ndm. Vi vay, trong nghién ciru nay, dich protease thd thu nhan tir
Streptomyces sp. CNXK100 da dugc nghién ctru va chirng minh c¢6 kha nang XUc tac ¢ nhiét do cao tir 60-
90°C, va cao nhét ¢ 75°C. Dich protease tho thé hién hoat tinh cao nhat sau 72 gio nuéi cdy trong Gause |
cai tién c6 bo sung 1,0% skim milk, 1,0% lactose, 0,1% NaNOs, pH 7,0-8,0, lac 150 vong/phut ¢ 30-35°C
Két qua nghién ciru 1a tién dé dé thu nhan protease chiu nhiét véi s6 lugng 16n, huéng dén nghién ciru tinh
sach va xac dinh céac dac tinh hoa sinh cua enzyme nay, tir d6 ing dung hi¢u qua enzyme nay vao cac nganh
cong nghiép thyc tién.

LOI CAM ON: Nghién ciru nay 12 mot phan trong dé tai nghién ctru khoa hoc cip Truong: “Khao sat cac
diéu kién sinh tong hop protease ngoai bao chiu nhiét tir Streptomyces sp. CNXK100”, ma s6 22/2SHTPO.
Chlng t6i xin chan thanh cam on Truong Pai hoc Cong nghiép TP. HO Chi Minh da cung cap kinh phi va
hd tro didu kién dé céc thi nghiém trong dé tai nghién ctru khoa hoc nay dugc hoan thanh tdt dep.
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EFFECT OF CULTURE CONDITIONS ON PRODUCTION OF THERMOSTABLE
EXTRACELLULAR PROTEASE FROM Streptomyces sp. CNXK100

NGOC AN NGUYEN?!, TRUONG CHINH HUA? TAN VIET PHAM'
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Abstract. Thermostable proteases are widely used in various industrial applications because of their high
catalytic activity at high temperatures. In recent years, more and more studies on actinomycetes-derived
thermostable proteases have been done to explore their remarkable biological characterstics such as
thermostability, ability to catalyze in extreme pH, and in presence of inhibitors. In this study, extracellular
protease from Streptomyces sp. CNXK100 was proved to display highest activity at 75°C. Cell-free culture
of Streptomyces sp. CNXK100 shown the highest of proteolytic activity (2943.21+12.1 U/ml) when this
strain was cultured in modified Gause | medium supplemented with 1.0% skim milk, 1.0% lactose, and
0.1% NaNOs under shaking conditions at 150 rpm at 30-35°C, initial medium pH 7.0-8.0. With definded
culture conditions, thermostable protease from Streptomyces sp. CNXKZ100 will be subsequently used for
many potential applications in industries.
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