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TOM TAT

Chung Peniciflium sp. DTQ-HKI1 sinh tdng hop it nhét 2 loai cellulase ngoai bao ¢6 khdi lugng phan
tir khoang 58 va 36 kDa, Tia biing 95% acetone hodc ethanol cho higu sudt thu hdi cellulase cao (69 -
52%) va chi thu dugc cellulase c6 khéi heong phén tir 58 kDa (cellulase HK1). Cellulase HK1 ¢6 phan
ing thi wu & nhiét d4 60°C va pH 4,5. B$ bén nhiét & dai nhiét 46 30 - 40°C v3 dQ bén pH 4,5 - 6,0. Cic
dung mdi hitu co (methanol, ethanol, isopropanol, n-butanol va acetone) véi nbng do 10 - 30% déu rc
ché hoat do cellulase, 1am mét 11 - 67% hoat @6 cellulase. C4c chét tiy rira Tween 20, Tween 80 va
Triton X-100 v&i nbng dd 0,5 - 2% déu lam mét hoat d6 cellulase, & céc mirc d khéc nhau vé. nh:eu nhat
ta 53%. SDS lam gidm manh hoat d9 cellulase chi con 18 34%. Ion kim loal Co™, K*, Ni*", Mg™ v6i
néng dg 5 - 15 mM lam mét 7 - 47% hoat do cellulase. Zn*¥, Ca2+, Cu®, Fe * lam mét 27 - 79% hoat do.
Ion Ag’ e ché manh mé hoat d¢ cellulase, ngay & ndng d6 thap 5 mM Ag’ d4 1am giam hoat 46 enzyme
xudng con 8%, & néng d6 cao 10 - 15 mM tre ché hoan toan hoat d3. Ngugc lai, EDTA lam ting hoat d¢
cdn lai tir 19% ¢ ndng do 5 mM, 1én 45% & ndng d6 10 mM, va 59% & ndng d6 15 mM. Pdy 13 mot
ceilulase co thé 4p dung vao viéc bd sung cho thirc An gia sic cling nhur phan hiy rc chira cellulose.

Tir khba: Cellulase, chdt tdy riza, dung méi hitu co, Penicillivm sp. DTQ-HKI, tinh sach, tinh chdt Iy

hoa
MO PAU

Cellulase 14 nhém enzyme thity phin cé kha
ning cit mdi lién két B-1,4-O-glycoside trong phin
tir cellulose, oligosaccharide, disaccharide va mét sé
co chét tuong tir khac. Cellulase dugc chia lam ba
dang. Dang 1 14 endoglucanase ho#c 1,4-B-D-glucan-
4-glucanohydrolase hodc carboxylmethylcellulase
(CMCase) (EC 3.2.1.4), dang 2 la exoglucanase bao
gbm 1,4-B-D-glucan glucanohydrolase (con goi 13
cellodextrinase) (EC 3.2.1.74) va 1,4-B-D-glucan
cellobiohydrelase (cellobiohydrolase) (EC 3.2.1.91),
dang 3 12 P-glucosidase hodc [-glucoside
glucohydrolase (EC 3.2.1.21). Endoglucanase thily
phin lién két & bén trong phin tr cellulose.
Exoglucanase thity phan cic lién két & diu khir va
ddu khéng khir ctia phén tir cellulose. B-glucosidase
thity phén cac phdn to cellodextrin va cellobiose
thanh glucose (Lee ef al., 2002).

Cellulase dugc (mg dung rfng rdi trong cong
nghiép thyc pham, cng nghiép san xuét thirc 4n gia
sic (Bing Thi Thu et al, 2004), cdng nghiép san
xuét dung moi hitu ¢co (Cheryan et al,, 1997; Diirre,

1998), san xult chit tiy rira (Ole et al, 2002), cong
nghiép gidy va bot gily (Howard et al,, 2003), va dic
bigt trong cong nghé xit ly rac thdi (Ding Minh
Hing, 1999; Ly Kim Bang er al., 1999; Pham Thi
Ngoc Lan er af., 1999; Tang Thj Chinh et al., 1999),
san xuft phan bon vi sinh (Nguyén Plc Luong,
Pang Vi Bich Hanh, 1999; Cao Cudng, Nguyén
Dirc Lugng, 2003).

Do cellulase c6 nhleu img dung, cho nén rit
nhiéu gnzyme co nguon gbe khac nhau dugc nghién
ciru vé céc tinh chat héa 1y cia ching nhu x4c dinh
khéi hrong phén tir (Macarrén er al., 1993; Sang et
al., 1995; Henriksson et al., 1999; Karisson et al.,
2001; Coral et al., 2002; Hiroshi et al,, 2005), xac
dinh nhiét d¢ tdi wu (Isabel et al., 1992; Macarrén et
al., 1993; Coral et af., 2002; Hoang Quéc Khénh et
al., 2003), xac dinh pH t8i wu (Claeyssens et al,
1989; Macarrén et al, 1993; Coral et al, 2002;
Hoang Qudc Khanh er al., 2003), xac dinh anh
hudng cia ion kim loai (Sang ef al., 1995). Trong bai
bao nay, chiing toi thong bdo cac két qua tinh sach so
bo cellulase ngoai bdo cia ching Penicillium sp.
DTQ-HK1 v& cac tinh chit Iy héa cellulase ciia
chiing nay.
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NGUYEN LIEU VA PHUONG PHAP

X
Nguon cellulase

Chiing Penicillium sp. DTQ-HK1 sinh tong hop
cellulase dugc nudi cdy trong méi trudmg thay thé &
30°C trong théi gian 120 h nhur d4 mé ta (Trinh Dinh
Kha, 2006}, Dich enzyme duge tha v&i dung mébi
hitu co 95% (v/v) ethanol, 95% (v/v) acetone va vai
mudi ammonium sulfate bdo hoa (Bollag er af,
1996). Sau d6, tia duge hoa trong 100 mM dém
acetate pH 5,5 d& x4c dinh cic tinh chét héa ly.

Héa chit

CMC, Red Congo, Sodium dodecylsuifate duge
mua tir hing Sigma (M¥); peptone, cao nim men tir
hing Difco (M$); cic hdéa chét tinh khiét khac tir
hing Merck (Dirc) va Fluka (Tay Ban Nha). Bt gidy
do nha may gidy Bai Bing cung cip.

Dién di protein va nhudém dic hifu

Dich enzyme duwgc dién di trén gel 10%
polyacrylamide theo md ti cia Laemmli (1970).
Dién di hoat d6 duoc chay trén gel 10%
polyacrylamide & 4°C, b sung 0,2% CMC. Ban gel
sau khi dién di dugc @ 1 h trong dém 100 mM
acetate pH 4,5 chira 40% isopropanol d& loai SDS.
Tiép theo, gel duge G 1 h trong 100 mM dém acetate
pH 4,5 v qua dém trong dém 100 mM acetate pH
4.5 chira 5 mM B-mercaptoethano! va 1 mM EDTA.
Gel dugc 1 tiép 4 - 5 h & 37°C, nhudm 30 phiit bing
dung dich Congo db va tdy 15 phut bang dung dich 1
M NaCl (Sang ef al, 1995; Coral et al,, 2002).

Xie dinh hoat 4§ va tinh chét Iy héa ciia cellulase

Hoat d& cellulase duge xéc dinh theo phurong
phéap nhu d m6 ta (Trinh Pinh Kha, 2006).

Xdc dinh néng df co chit (6i wn

 Phén ting dugc thuc hién véi cdc ndng dé co
chiat CMC tir 0,2 - 1,3% (w/v) pha trong 100 mM
dém acetate & 45°C, pH 5,0.

Xdc dinh nhigt 43 va pH 61 uu

Hbn hgp phan img cia dich enzyme véi 1,1%
(w/v) co chiat CMC duge thuc hién & nhiét d khac
nhau tir 30 - 70°C & pH 5,0 dé tim nhiét dd tdi wu;
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hodc & pH khéc nhau tir 3,5 - 7,5 & nhiét 46 60°C dé
tim pH i wu.

Xdc dinh @0 bén nhiét va pH

Dich enzyme trong 100 mM d&m acetate pH 4,5
duge 0 & cac nhiét dd khac nhau tir 30 - 60°C trong
khoang th&i gian tir 0 - 25 h, d& xac dinh d6 bén
nhiét. Dich enzyme dugc @ 18 h v&i dém 100 mM
vGi cdc pH khac nhau (acetate: 3,5 - 5,5; phosphate:
6,0 - 7,5) & 37°C, d& xac dinh dd bén pH. Dich
enzyme dugc u trong dém 100 mM acetate pH 5,5 va
phosphate pH 6,0 & 37°C, mau enzyme dugc xé4c
dinh & cAc thdi diém cAch nhau 24 h dé khao sat 46
bén pH theo thoi gian.

Anh hudng ciia dung méi hiru co, chit tdy riva, ion
kim logi

Dich enzyme dugce 1 tuong {mg vai 10 - 30%
dung méi (methanol, ethanol, isopropanol, n-butanol
va acetone); 0,5 - 2% (v/v) chét ty nra (Tween 20,
Tween 80, SDS va Triton X-100); 5 - 15 mM ion
kim loai (Cu®, K', Mg¥, Ca®™, Fe*, Co¥, Ag",
Zn**, Ni**, EDTA) & 37°C. Sau 2 h, hoat d8 con lai
duge xac dinh.

KET QUA VA THAO LUAN
Tinh sach so b cellulase

Theo cic nghién ciru trudc day, dé tinh sach so
bé mét enzyme ngoai bdo cha vi sinh vit ndo do,
dich ndi nubi cdy dugc tia bing ethanol, acetone
hofic muéi ammonium_sulfate dé loai b6t mét sé
protein tap. Vdi dich ndi ban dau nhu nhau, néu tia
vGi 95% (v/v) acetone higu sudt thu héi dat cao nhét
69% vai hoat do cellulase con lai 1,34 U/ml. Tha véi
95% (v/v) ethanol, hiéu suét thu hdi thap hon so véi
acetone, chi dat 52% (1,01 U/ml). Trong khi 46 hiéu
suét thu hdi tha v&i 100% ammonium sulfate bio
hoa chi dat 2% (Béang 1).

Khi chay dién di kidm tra trén gel 10%
polyacrylamide chi thdy bing protein tia bing
acetone va ethanol (Hinh 1C) con tla bing mudi
ammonium sulfate bio hda khéng thiy xudt hién
bang dién di (khéng din hinh). Két qua nay cho thiy
viée thu cellulase bing acetone va ethanol hiéu qua
hon nhiéu so voi ammonjum sulfate. Ddng thai, tua
so bd bﬁqg 95% (v/v) ethanol va acetone ciing loai
bat mét s6 bang protein tap khéc (Hinh 1),
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Mit khdc, ttia bing 95% (v/v) acetone va ethanol
chi thu duge bang ¢ kich thudce wdce tinh vao khodng
58 kDa rat dam (Hinh IC), tuong tmg v&i bing
cellulase ngoai bao l6n cia Penicillium sp. DTQ-

Bang 1. Tinh sach so bd cellulase.

HK1 khi nhudm déic hiéu (Hinh 1B). Trong khi dé,
bang cellulase c6 kich thudc nho (wéc tinh vao
khoang 36 kDa) khéng xuét hién & dich tha (Hinh
1B, C).

Yéu té két taa

Hoat d (U/ml)

Higu suét (%)

Treéce tha Sau tla
Acetone (95%) 1,84 1.34 69
Ethanol (95%) 1,94 1,01 52
(NH4),S04 (100%) 1,94 0,04 2

' Khéi lrgng phién tir clia cic cellulase ngoai bio

Pé xdc dinh khbi lwgng phin tir cia cellulase &
ching Penicillium sp. DTQ-HK1, djch ndi méi trudmg
nudi cly dugc chay dién di trén gel 10%
polyacrylamide. Két qua thay xudt hién mét sb bing
dién di trong khoang tir 18 dén 116 kDa. Trong céc
bing nay c6 hai bang dién di protein ddm hon cic
bing khac ¢ kich thudc wée tinh vao khoang 58 kDa
va 36 kDa (Hinh 1A). Do d6, hai bing nay rét cé thé
la bing cellulase cha Penicillium sp. DTQ-HKI.,

Dé x4c dinh bing nao trong s c4c bang dién di
xuit hién 1 cellulase, dich ndi méi trudng duge dién
di hoat 44 trén gel 10% polyacrylamide chira 0,2%
CMC. Sau khi loai SDS, nhuém gel bing dung dich
Congo 46 va rira bing 1 M NaCl thiy xuét hién hai
bang thay phin CMC & kich thude wée tinh vao
khoang 58 kDa va 36 kDa (Hmh 1B). Nhur viy,

-Pemczllmm sp. DTQ-HK]1 sinh téng hop it nhit hai
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45 45

35 35
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cellulase ngoai bdo r& rét, mdt cellulase cé kich
thudc 16n ude tinh 58 kDa va mdt cellulase ¢é kich
thude nhd uéce tinh 36 kDa,

Nhitng nghién ciru truéc dy cho thiy, cellulase
tir nAm Trichoderma reesei ¢6 khdi lugng phén tir 48
kDa va 55 kDa (Macarron et al., 1993; Karisson ef
al., 2001), tir Phanerochaete chysosporium c6 khéi
lugng 28 kDa (Henriksson ef al, 1999), tir Irpex
lacteus cb khéi lugng 52 kDa (Hiroshi ef al., 2005),
tir Aspergillus niger ¢6 khéi lwong 83 kDa va 50 kDa
(Coral ef al., 2002), tir Bacillus sp. D04 c6 khéi
lugng 35 kDa (Sang et al,, 1995). Nhur vdy, chung
Penicillium sp. DTQ-HK1 &1 sinh téng hop it nhét 2
loai cellulase ngoai bao cé khdi luong phan tir khac
nhau 1 58 kDa va 36 kDa. Két qua nay ciing khing
dinh tinh sach so bé bi’mg 95% ethanol va acetone di
thu dugce cellulase ¢ kich thudec 58 kDa. Dich tia
ethanol chira cellulase dugce ky hiéu 13 cellulase HK 1
va ding dé x4c dinh tinh chét hoa ty.

C

Hinh 1. Dién di 45 dich ndi méi trwdng nudi cay Peniciliium sp. DTQ-HK1 nhuém Coomassie (A) nhudm dic
hiéu hoat dd (B); dich protein sau khi tia nhudm Coomassie (C). M: Thang protein; 1: Tla bing acetone; 2

TGa bang ethanol.
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Anh hwéng ciia ndng 3§ co chit dén hoat dp
cellulase

Néng dd co chit CMC tbi wru cho phan (mg ciia
cellulase HK1 14 1,1% (Hinh 2). Hoat d6 cellulase
ting gén nhu tuyén tinh khi ting ndng d6 co chét va
dat cuc dai 100% (1,1 U/ml) & n6ng 46 1,1% CMC.
Sau d6, ndng d6 co chét tiép tuc ting thi hoat dd
cellulase lai giam, chi dat 87% (0,96 U/ml) & ndng
d8 1,3% CMC so v&i hoat dd cire dai.
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Hinh 2. Anh hréng clia néng d6 co chit CMC Ién
hoat d4 cellulase HK1.

Nhiét @) phan #ng tdi wu

Hoat d9 twong déi cua cellulase ting dén tir 29%
& 30°C 1&n cyre dai 100% (1,17 U/ml) & 60°C (Hinh
3). Sau d6, hoat d6 tuong dbi giam xuéng khi nhiét
dd phan (mg ting, chi cdn 61% (0,71 U/ml) & nhiét
dg 70°C.

Nhitng nghién etru truée diy cho thiy, nhiét d6
phén tng thich hop déi véi cellulase cita Aspergillus
niger NRRL-363 12 50°C (Hoang Quéc Khanh er al.,
2003), cellulase cia 4. niger Z10 14 40°C (Coral et
al., 2002), cellulase cua Trichoderma reesei 1a 50°C
(Nidetzky et al., 1994), cdn hoat d$ endoglucanase
11l tir T reesei dat ti da & 55°C (Macarrén et al.,
1993) va B-glucosidase tir 7. reesei QM 9414 1
50°C (Isabel et al., 1992). Cellulase ciia cac chiing vi
khuin chju nhiét phan ldp tir bé @ réc thai c6 nhiét do
phan mg t8i wu 1a 55°C (Ting Thj Chinh ef al.,
1999). Nhu viy, nhiét dé thich hop cho phan img
phén gidi co chdt CMC cia cellulase HK1 1a 60°C,
didy [A mdét enzyme chiu nhiét. Do d6, chung
Penicillium sp. DTQ-HK] va cellulase cia chiang
nay c6 thé tng dung trong giai doan ddu cua qua
trinh xtr Iy réc thai.
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Hinh 3. Anh hwéng cla nhiét dé phan ¢ng 18n hoat

dd cellutase HK1.

P§ bén nhiét

Sau 15 h 0 & 30°C va 40°C hoat d6 cellulase
HK1 con lai gidam khéng d4ng k& (vin con 95 -
98%), & 50°C hoat dd con lai dat 83% trong khi &
60°C hoat d¢ con lai chi dat 13%. Sau 20 h xir ly &
nhiét 46 30°C hoat d¢ con lai 92%, & 40°C va 50°C
hoat d§ chi dat 77% va 72%, con & 60°C hoat do
giam manh chi dat 10%. Sau 25 h 4 thi & cac nhiét
do hoat d6 twong dbi déu giam dic biét 1a nhiét do
60°C chi con 9% (Hinh 4). Nhu viy, cellulase nay
kha bén nhiét & dai nhiét d9 30 - 40°C.
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Hinh 4. Anh huéng cla nhiét d5 1&n d6 bén cellulose

HK1. () 30°C; (C): 40°C; (A): 50°C; (*): 60°C.

pH phan ing t6i wu

Hoat d§ cellulase HK1 ting manh trong khoang
pH giti han 3,5 - 4,5, hoat d6 tuong d6i dat 81% &
pH 3,5 va dat t5i da 100% (1,68 U/ml) & pH 4,5. Sau
d6, hoat d6 twrong d6i giam din xuéng con 87% & pH
5,0 va giam manh xudng 1,6% & pH 7,5 (Hinh 5).
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pH téi wu déi voi cellulase cita 4. niger NRRL-
363 1a 5,5 (Hoang Qudic Khanh et al., 2003); cha A.
niger Z10 1a 4,5 va 7,5 (Coral et al, 2002); cia

.endoglucanase III tir 7. reesei 14 4,0 - 5,0 (Macarrén

et al., 1993); cla cellulase tir P. pinophilum 12 5,0
(Claeyssens et al., 1989). Nhu viy, cellulase HKI
hoat dong 6t trong dii pH 3,5 - 5,0 (81 - 100%),
thudc loai cellulase wa acid.
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Hinh 5. Anh hwéng cia pH hdn hgp phén (rng lén
hoat d9 cellulase (O0) va dd bén (M).

Anh hiréng ciia pH phin ing 12n hoat @5 va d§ bén

Cellulase HK1 kha bén & pH 4,5 - 6,0 (dém
acetate pH 4,5 - 5,5; dém phosphate pH 6,0) hoat d¢
twong d6i con lai 87 - 99% (Hinh 5). Cellulase khong
bén & pH > 6,0, hoat d6 twong ddi con lai chi bing
21% so v6i dbi chitng (hoat d6 enzyme khéng i v6i
dém) & dém phosphate pH 7,5 (Hinh 5). Nhu vay,
cellulase HK1 ¢6 d6 bén cao & mdi truong acid, kém
bén trong mdi trudmg trung tinh va kiém.

Hoat dd cellulase dugc duy tri kha t6t & ca hai
dém acetate pH 5,5 va phosphate pH 6,0 trong 24 h
dAu, hoat d§ con lai hdu nhir khéng giam (97 - 99%)
va sau 48 h hoat 46 con lai cling chi giam nhe (89-
92%). Tir 48 dén 96 h, hoat dd cellulase tiép tuc
duge duy tri & trong dém acetate (cdn 89% & 96 h)

va bit diu giam manh & dém phosphate (chi con
51% & 96 h). Sau d6, hoat d6 tuong ddi cua cellulase
giam manh & ca hai dém chi con 68% d&i v&i dém
acetate va 42% d6i v6i dém phosphate sau 120 h
(Hinh 6). Két qua trén cho thiy, dém acetate pH 5.5
duy trl kh4 t6t hoat do cita cellulase. Nhir vay, trong
hai dém acetate pH 5,5 va phosphate pH 6,0 thi dém
acetate thich hop hon dé duy tri hoat 4% cellulase
HK1 trong qua trinh bao quan.
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Hinh 6. Anh hueédng cla pH téi d8 bén clia cellulase
theo thdi gian. (): dém acetate pH 5,5; (A): d&m
phosphate pH 6,0.

Anh huéng ciia dung méi hiru co

C4 5 dung méi hitu co khao sat du trc ché hoat
d6 cellulase theo chiéu huéng cang ting ndng do
dung méi cang giam hoat d9 cellulase con lai (Bang
2). Sau 2 h 0 va&i n-butanol & 37°C, hoat d6 con lai
cta cellulase giam manh chi cdn 63% & ndng d§ 10
vid 20% va 33% & ndng d6 30% (V/v) n-butanol.
Methanol, ethanol, isopropanol va acetone déu cé
anh hréng tuwong tr t&i hoat dé cellulase, hoat 49
mét di 11 - 18% & ndng 4 10% dung méi, 23 - 37%
& nbng 46 20% dung moi va 38 - 48% & ndng do
30% dung méi.

Bang 2. Anh huéng cla dung mdi hiru co 18n hoat 39 cellulase HK1.

Dung moi hiru co

Hoat dé cén lai (%) & 3 néng d& dung mdéi

10% 20% 30%
Methanol 83 65 62
Ethanol 82 68 60
Isopropanol 85 65 52
Acetone 89 77 61
n-Butanol 63 63 33
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Bang 3. Anh huwdng cla mot s6 chét thy rira 1én hoat 9 cla cellulase HK1.

Hoat d& cdn lai (%) & cac ndng A8 chat tay riva

Chit tiy rira 0,5% 1% 1,5% 2%
Tween 20 97 94 a0 76
Tween 80 90 85 83 81

Triton X-100 78 76 67 47
SDS 34 28 22 18

Anh hréng ciia ion kim loai

Ciing nhu dung mdi hiru co va chét tiy rira, cac
jon kim loai khio sit déu ¢ ché hoat dong coa
cellulase theo ciing mét xu huéng cang ting ndng dé
ion kim loai cang giam hoat d enzyme. D8 voi cac
jon Co*, K', Ni** va Mg¥*, hoat 4 con lai mit 7 -
21% & ndng d6 5 mM, 25 - 39% & nbng d6 10 mM
va 34 - 47% & 15 mM. DPbi véi cac ion Zn®', Ca®,
Cu®’, Fe** hoat do con lai gidm 27 - 43% & nbng d6
5 mM, 44 - 76% & ndng d6 10 mM va 45 - 79% & 15
mM. Riéng Ag" trc ché hoat d4 cellulase rit ra rét. G
ndng d6 thip 5 mM, hoat dd con lai chi dat 8% con &

ndng 44 cao 10 - 15 mM, Ag" rc ché hoan toan
enzyme (Bang 4).

Theo nghién ciru truéc ddy, ion Ca®™ lam ting
hoat dé cellulase cua Bacillus sp. D04 |én 40% so
v6i d6i chitng, cdn Mg®* 1am giam nhe (hoat 44 con
lai 92%) va Zn™* (rc ché manh hoat d6 cellulase ndy
(hoat d¢ con lai biing 37% so véi dbi chitng) (Sang er
al., 1995).

EDTA cé tic ddng ngugce lai véi jon kim loai
theo chiéu huéng cang ting ndng dd cang ting hoat
d6 enzyme tr& lai. Néng d6 EDTA ting tir 5 mM lén
15 mM thi hoat d9 con lai téing tir 19 1€n 59%,

Bang 4. Anh huéng cla ion kim loai dén hoat dé cellulase HK1.

Hoat d$ cellulase con lai (%) & 3 m‘ing dg ion kim loai

lon kim loai 5 mM 10 mM 15 mM
Co . 93 75 66
K g8 69 57
Ni 80 62 57
Mg 79 61 53
Zn 73 48 45
Ca 63 56 55
Cu 61 28 28
Fe 57 24 21
EDTA 19 45 59
Ag 8 0 0

KET LUAN

Ching Penicillium sp. DTQ-HK1 sinh téng hop
it nhét 2 loai cellulase ngoai bao ¢6 khdi lugng phan
tir khoang 58 kDa va 36 kDa. Ttia bing 95% acetone
ho#c ethanol cho hiéu suét thu hdi cellulase cao (69 -
52%) va chi thu dugc cellulase c6 khdi hrong phan
tir 58 kDa (cellulase HK1).

52

Cellulase HK1 c6 phan {mg t6i vu & nhiét do
60°C va pH 4,5; bén & dai nhiét 46 30 - 40°C va bén
& dai pH 4,5 - 6,0.

Cac dung mdi hitu co, chit tdy rira, ion kim loai
déu c6 tac dong dén hoat dd cellulase theo cung mdt
chidu hréng 14 cang ting ndng d6 yéu t§ anh hudng
cang gidm hoat d¢ con lai.
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Piy la mét cellulase ¢6 cac tinh chdt hoa 1y phi
hgp ¢6 thé tmg dung lam phy gia thirc &n gia sic
hodc xir ly rac thai chira nhiéu cellulose,

L&i cam on: Cdng trinh nay duge hoan thank véi sie
ho tro kinh phi ciia dé tai: Nghren ctru san xudt va
ung dung che phdm da enzyme c6 chdt leong tir vi
sinh vit tdi t6 hop nhdm ndng cao hi¢u qua sir dyng
thize dn chdn nudi, Bé Nong nghiép va Phdt trién
Néng thon, 2007 - 2010,
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PRELIMINARY PURIFICATION AND SOME PHYSICOCHEMICAL PROPERTIES OF
A CELLULASE FROM PENICILLIUM SP. DTQ-HK1

Trinh Dinh Kha', Quyen Dinh Thi*", Nguyen Sy Le Thanh®

!Thai Nguyen University
?Institute of Biotechnology

SUMMARY

Penicillium sp. DTQ-HK1 produced two extracellular cellulases with molecular masses of 58 and 36
kDa. Precipitated by 95% ethanol or acetone, 52 - 69% cellulases were yielded, and only one cellulase
with the size of 58 kDa was obtained and designated as cellulase HK1. The enzyme had a temperature
optimum at 60°C and pH optimum at 4.5, temperature stability in a range of 30 - 40°C and pH stability in
a range of 4.5 - 6.0. Organic solvents {methanol, ethanol, isopropanol, n-butanol, and acetone) at
concentration of 10 - 30% reduced 11 - 67% of cellulase activity. Detergents as Tween 20, Tween 80,
and Triton X-100 at concentration of 0.5 - 2% reduced 3 - 53% of cellulase activity. SDS reduced 66 -
72% of cellulase activity. Metal ions Co™, K*, Ni**, Mg™ at concentration of 5 - 15 mM reduced 7 - 47%
of cellulase activity. Zn**, Ca™, Cu®, Fe** caused loss of 27 - 79% of cellulase activity. Ag” ion inhibited
cellulase strongly at low concentration of 5 mM, and decreased the cellulase activity by 8%, and
completely inhibited the cellulase at higher concentration of 10 - 15 mM. In contrast, EDTA increased
the residual activity from 19% at concentration of 5 mM to 45% at concentration of 10 mM and 59% at
concentration of 15 mM. This cellulase might be an applicable enzyme for feed additives and cellulose

degradation.

Keywords: Cellulose, detergents, organic solvents, Penicillium sp. DTQ-HKI, physicochemical

properties, purification
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