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PHAN LAP VA XAC BINH TINH CHAT HOA LY CUA ENZYME
CARBOXYMETHYL CELLULASE TU' TRICHODERMA ASPERELLUM

Nguyén Hong van?, Hoang Tan Quang Lé My Tiéu Ngoc Nguyén Hiru Nhan®, Cao Pang Nguyen Nguyén
Hoang Léc'

Trung tam Uom tao va Chuyén giao c¢éng nghé, Bai hoc Hué
2 Truong dai hoc Khoa hoc, Pai hoc Hué
3Trwong cao dang Luong thuc va Thuc phdm, Ba Néng

TOM TAT

Cellulase 13 enzyme tham gia phan cit ngdu nhién cac lién két B-1,4 glucoside tir bén trong cac phén tir cellulose va mot sb loai
polysaccharide twong tu khic tao thanh cac oligosaccharide va duong don, bao gém 3 loai enzyme 14 carboxymethyl cellulase
(CMCase), exo- B-glucanase va B-glucosidase. Két qua tuyén chon ching Trichoderma asperellum cé kha nang sinh CMCase ngoai
bao manh tir 4 ching do Vién Tai nguyén, Mbi truong va Cong nghé sinh hoc (Pai hoc Hué) cung cép cho thiy ching 7. asperellum
PQ34 co kha ning sinh CMCase manh nhit. Enzyme CMCase tir ching PQ34 duoc tng hop nhiéu nhit sau 96 gid nudi cdy trong
moi truong co6 1% carboxymethyl cellulose, vdi hoat dd chung 1a 0,083 u/mL va hoat d6 riéng la 3,624 u/mg protein. CMCase co
nhiét d6 va pH hoat dong t6i thich 1an luot 1a 55°C va 4,0, bén & nhiét d6 thap (10-30°C) va chi hoat dong & ving pH acid (3,5-4,5).
10 mM Ca®, 5 mM AI** va 10 mM Co*" ¢6 tic dung ting cuong manh hoat déng ctia enzyme 1én lan luot 1a 133, 124 va 217%.
Enzyme bén trong 1 mM EDTA va 1 M urea nhung bi bat hoat bai 5% SDS va Triton-X100. Két qua phan tich bang dién di cho thay
CMCase 6 T. asperellum PQ34 gdm 2 enzyme c6 khdi lugng phén tir khoang 31 va 66 kDa.

Tir khoa: cellulase, CMCase, endo-f3-1,4-glucanase, Trichoderma asperellum.

MG PAU

Cellulose dwoc tdng hop cha yéu & thwc vat va tado dé& phuc vu cho qua trinh sinh trwdng va phat trién cla chung.
Cellulose la polysaccharide chu tao bdi cac don phan B-D-glucose dwoc lién két bdi ciu ndi 1,4-glycoside. Viéc phan
hdy cellulose bang cac tac nhan ly héa gap nhidu khé khan, lam anh hwéng dén tbéc d6 clia nhidu qua trinh san xuét
cong nghiép (Igbal et al., 2011; Shafaq et al., 2004).

Carboxymethyl cellulase (CMCase), con dwoc goi la endo-B-1,4-glucanase hay endo-B-glucanase (EC. 3.2.1.4), la mét
trong ba loai enzyme thudc hé enzyme thiy phan cellulose (cellulase). Enzyme nay tham gia phan cat ngdu nhién cac
lien két B-1,4 glucoside tr bén trong cac phan ti cellulose va mét sé loai polysaccharide twong tw khac tao thanh cac
oligosaccharide. Cac loai cellulase c¢é ngudn gbc khac nhau thwéng khac nhau v& dac hiéu co chat, nhiét d6 ciing nhw
pH hoat déng téi thich (Igbal et al., 2011; Li et al., 2009).

Nhiéu chiing ndm tiét enzyme cellulase v&i lvgng IGn hon cac chiing vi khuén va Trichoderma dugc biét nhw chi ndm co
kha nang tiét cellulase nhiéu nhat. Hau hét cac cellulase thvong mai la dugc san xuat b&i cac loai ndm thudc chi
Trichoderma va Asperg/llus Diéu nay phan anh mét thyc té rdng ndm méc la mot ngudn tw nhién tiét enzyme manh va
¢6 thé nghién clru dé san xuét enzyme vé&i quy md cdng nghiép (Igbal et al., 2011; Zhekova et al., 2012).

Trén thé gidi, phan l1ap va xac dinh cac tinh chat ly hoa cla cac loai enzyme CMCase tir ndm Trichoderma da dworc rat
nhiéu tac gia nghién ctru nhu CMCase tr T. reesei (Macarrén et al., 1993; Shafaq et al., 2004; Zhekova et al., 2012), t&r
T. viride (Igbal et al., 2011; Okada, 1976) hay twv T. harzianum (Nawaz et al., 2006). O Viet Nam, céc enzyme thly phan
cellulose ciing da duoc phan Iap va danh gia tlr nhidu ngudn khac nhau nhw cac loai ndm Trichoderma, ndm A.
awamori, Penicillium hay tir cac loai xa khuan... (Trinh Binh Kha et al., 2007; Tran Thi L& et al., 2012).

Trong bai bao nay, chung téi trinh bay két qua tach chié't va xac dinh cac tinh chét ly hda clia enzyme CMCase tir
Trichoderma asperellum dwgc phan |ap tai Thira Thién Hué.

NGUYEN LIEU VA PHUONG PHAP NGHIEN cU’U

Nguyén liéu

Cac ching ndm T. asperellum CH2, SH16, PQ34, va TN42 do Vién Tai nguyén, Méi trudng va Cong nghé sinh hoc, Dai
hoc Hué cung cép.

Phwong phap nghién ciru
Xac dinh ching T. asperellum sinh CMCase ngoai bao manh

Ching T. asperellum sinh CMCase ngoai bao manh duwoc tuy&n chon béng phwong phap khuéch tan dia thach. Bia
thach chtra 0,5% co chit CMC day khoang 0,5 cm dworc duc 16 véi duweng kinh 1,0 cm. 100 uL dich enzyme thé dwoc
thém vao 16 rdi i & 50°C trong 24 gi®v, sau d6 dia thach dwgc nhudm bng dung dich Lugol 1% va tuyén chon dwa trén
dwdng kinh vong phan giai co chét (Hung et al., 2010).

Nudi cay cac ching ndm T. asperellum trén dia Petri chtra mdi trwdng Czapeck- Dox & nhlet do 28°C trong 48 gio dé thu
bao tr. Bao tlr nam T. asperellum dwoc thu béng nwéc cat vo trung, pha lodng mau dén 10 bao t&/mL, sau d6 cay 2 mL
dich bao t&r ndm T. asperellum vao 100 mL mdi trwdng ldng Czapeck-Dox. Mau dwoc nudi & 28°C trong 72 gi®r voi tbc
do 1ac 180 vong/phut. Soi ndm dugc rira sach bang MgCl, va nudi trong méi trwdng 16ng Czapeck-Dox, trong do
glucose dwoc thay bang 1% (w/v) carboxymethyl cellulose (CMC) dé cdm &ng sinh tdng hop CMCase, didu kién nudi
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cly la 28°C trong 96 gid véi tbc do lac 150 rpm. Dich nudi cy dwoc ly tam 10.000 rpm, trong 10 phut, & 4°C, loai bd
sinh khéi ndm, enzyme thd thu dwoc bdo quan & 4°C cho cac thi nghiém tiép theo (Hung et al., 2010).

Xac dinh hoat d6 CMCase

Hoat dd ctia CMCase duwoc xac dinh dwa theo Igbal va ddng tac gia (2011) véi CMC 1am co chat. Hon hop phan ¢ng
gdm 300 L CMC 1% (trong dém sodium acetate 0,05M; pH 5,0) v&i 150 pL dich enzyme thé dwoc G & 50°C trong 30
phat. Ngirng phan (rng béng cach bé sung 600 uL DNS, hén hop dwgc dun séi trong 5 phut dé tao mau. Do dd hép phu
quang cla san phém tao thanh & buwdc séng 540 nm. Mot don vi hoat d6 clia enzyme dwoc dinh nghta la lwgng enzyme
¢6 kha nang xtc tac chuy&n hoa 1 pmol glucose trong 1 phit & didu kién thi nghiém (Zhekova et al., 2012). Ham lwong
glucose dwoc tinh toan theo phuwong trinh dwdng chudn y = 0,562x (R® = 0,962), trong d6 y 1a ndng dd glucose va x la
ODs40nm.

Ham Iwgng protein tong sb cla dich chiét dwoc xac dinh theo phwong phap Bradford (1976) theo quy trinh vi phan tich
dwa vao dwong chuan albumin huyet thanh bo (BSA). Hoat d6 riéng clia enzyme CMCase dwoc tinh bang cach chia
hoat d& chung (unit/mL) cho protein tdng sé (mg/mL) (Hung et al., 2010).

Anh hwéng cuia nhiét d6 va pH Ién hoat dé cua enzyme

Anh hwéng cua nhiét do dén hoat tinh enzyme dwoc khao sat trong khoang tir 10-90°C. P6 bén nhiét dwoc khao sat sau
khi G dich chiét enzyme tir 10-90°C trong 30 phut (Hung et al., 2010).

Anh huéng ctia pH dén hoat tinh ctia enzyme dwoc khado sat trong khodng pH tir 3-10. Bém st dung cho tbi wu pH 1a
dém citrate 20 mM (pH 3-5), dém phosphate 20 mM (pH 6-8), va dém glycine-NaOH 20 mM (pH 9-10). Dich enzyme th6
dwoc két tia bing (NH4)2SO4 70% bao hoa & 4°C trong 2 gioy, sau d6 dwoc hoa tan tré lai trong cac dém co pH khéac
nhau va hoat tinh thay phan CMC dwoc xac dinh tai nhiét do t6i wu (Hung et al., 2010).

Anh hwéng ctia cac ion kim loai va cac chét trc ché
Anh hwéng cia cac jon kim Ioa| Ien hoat tinh CMCase duwoc khao sat bang cach G enzyme da tinh sach so bo véi AP

Cu®, Co*, Ca?", Zn**, Mn*, Fe** va Hg** & ndng d6 5 mM trong 30 phut & nhiét d6 phong. Khao sat hoat tinh thay phan
CMC v6i dung dich dém c¢6 pH tbi wu va tai nhiét d6 téi wu (Hung et al., 2010).

Anh huéng cta cac chét trc ché 1én hoat tinh clia CMCase dwoc khao sat bang cach G enzyme da tinh sach so bd véi
SDS 1%, EDTA 1 mM, urea 1 M va Triton X-100 1% trong 30 phut & nhiét d6 phong. Hoat tinh thay phéan CMC dwoc xac
dinh bang cach cho phan (rng v&i co chat trong 30 phut véi dung dich dém co6 pH t6i wu va tai nhiét do téi wu (Hung et
al., 2010).

Xac dinh khéi lwong phan tor

Dich enzyme th6 dwoc két ta bang (NH4).S04 70% b&o hoa & 4°C trong 2 gi®r. Hoa tan két ta bing dém citrate 20mM
(pH 4,0). Tham tich va lam sach dich chiét enzyme trong dém citrate 10m M (pH 4,0).

Khéi lwgng phan ter cuga CMCase dwoc xac dinh bang phwong phap dién di dich chiét enzyme trén gel polyacrylamide
12% cé b sung co chat CMC & ndng d6 0,2%. Qua trinh dién di dwoc tién hanh & 4°C trong 3 gidr, sau d6 G trong dém
citrate 20 mM & 50°C qua dém c6 bd sung 1% (v/v) Triton X-100 dé loai SDS. Sau cung ban gel dwgc nhuém bang
thudc nhuédm Lugol.

Xt ly théng ké

Tinh trung binh m&u va sai s6 chuan it nhat 3 1an I14p lai ciia hoat tinh CMCase béng chuong trinh Microsoft Excel.

KET QUA VA THAO LUAN
Xac dinh ching T. asperellum sinh CMCase ngoai bao manh

Chung ndm T. asperellum cé hoat dd enzyme glucanase manh dwgc xac dinh théng qua vong phan giai sau 24 gi¢
0 dich enzyme tho véi dia thach chira 0,5% CMC & 50°C. Két qua cho thay ca 4 ching déu c6 kha néng sinh tong hop

enzyme. Trong do, ching PQ34 c6 kha nang thiy phan CMC cao nhét (14 mm) va d6 sang clta vong phan giai CMC
(Hinh 1) Chung téi Iya chon chung n&m nay cho cac nghlen ctru vé tinh chét hoa ly clia enzyme.

Hinh 1. Vong phan giai CMC cta 4 chiing nam T. asperellum.
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San xuit CMCase

Sau khi chon dwoc chiing sinh enzyme CMCase ngoai bao manh, ching téi tiép tuc khao sat qua trinh sinh enzyme
ngoai bao cla ching T. asperellum PQ34. Két qua trinh bay & hinh 2 cho thdy enzyme CMCase ngoai bao dwoc tao ra
nhiéu nhét sau 4 ngéy nudi cdy, véi hoat dd chung (HDC) la 0,083 u/mL va hoat d0 riéng (HPR) la 3,624 u/mg protein.
Két qua thu dwoc cha ching toi thap hon nghién ciru cia Baig (2005) khi thu duoc enzyme CMCase tir T. lignorum cé
HDC 1a 0,25 u/mL khi nudi trén mdi trwdng cé ngudn carbon la CMC sau 8 ngay (Baig, 2005). Nghién ctu cla Li va
dong tac gia (2009) cho thay enzyme CMCase tir T. viride dwoc san xuét nhiéu nhat sau 60 gid nudi cdy trong hé Ién
men. Nhw vay, thdi gian d& CMCase tiét ra méi trwdng ngoai bao dat cao nhét tuy thudc vao tlrng ching nim
Trichoderma cu thé.

Anh hwéng cua nhiét do

Van téc phan tng do enzyme xUc tac chi tang I&n khi tdng nhiét do
trong mét gi¢i han nhét dinh, chwa &nh hwéng dén cau tric enzyme.
Hoat tinh enzyme dat cyc dai & nhiét do thich hop, khoang nhiét do
thich hop ctia nhiéu enzyme vao khoang 40-50°C. O nhiét d6 cao,
enzyme bj bién tinh lam hoat tinh gidm manh ho&c mét hoat tinh; &
nhiét do thap duéi 0°C, hoat tinh enzyme bj giam nhiéu nhuwng lai c6
thé phuc hdi khi dwa vé& nhiét do thich hop (Pham Thi Tran Chau
(CB), Phan Tuén Nghia, 2008).

Hoat d6 chung (u/mL)

£ N N £ P —O— Hoat d6 chung
Két qua khao sat cho thay enzyme CMCase c6 hoat tinh cao nhat & —@— Hoat do riéng

55°C voi HDC 1a 0,169 u/mL va HPR 1a 8,091 u/mg protein. Hoat dd } T T T . .
enzyme thé hién manh trong khoang 50-60°C, sau 60°C hoat d6 2 3 4 5 6 7
giam rat manh (Hinh 3). Mét s6 tac gia khi khdo sat nhiét do téi thich
ctia endoglucanase tlr cac ching Trichoderma ciing cho két qua
nhw ching t6i, chdng han endoglucanase Il tir T. reesei QM 9414
(Macarroén et al., 1993), cellulase tir T. viride (Igbal et al., 2011) hay
CMCase tir T. reesei NRRL 3652 (Zhekova et al., 2012). M6t s6 nghién ctru khac lai cho két qua thdp hon nghién ctu
cla chang t6i nhw cellulase Il tv T. viride 1a 50°C (Okada, 1976) hay CMCase tir T. reesei va T. harzianum la 30°C
(Nawaz et al., 2006; Shafaq et al., 2004).

Théi gian nudi cay (ngay)
Hinh 2. Sw san xuat CMCase ngoai bao theo th&i
gian nudi cay.

Trong nghién ctru clia chung t6i, enzyme chi duy tri dwoc 90% hoat dd khi xt ly & nhiét dd dudi 30°C, tir 30°C tré 1én
hoat tinh giam rat nhanh va gidm manh sau 60°C. Mét sb enzyme khac cé dé bén nhiét cao hon CMCase cuia chung téi
nhw CMCase tr T. reesei NRRL 3652 bé&n & 50°C dén 160 phut (Zhekova et al., 2012) hay endoglucanase Il tir T.
reesei QM 9414 chiju dwoc nhiét dd 65°C trong 30 phut (Macarrén et al., 1993).

10 125 35 120
—o— Nhiét d6 tdi thich
= —e— D0 bén nhigt 4o 30 | L 100
£ - 100 —_
5} c
[e] ‘D —
s < g go &
=) s 5 =
£ re 2 20 4 =z
s 2 E g
2 5 3 03
<@ 50 o o 15 ] g
© E @ L 40 '§-
= g o 10 1 , T
T L o5 T g —Oo—pH téi thich
T S 5{ —eDo bén pH 20
' r r r t o 0 . . . S o
10 30 50 70 90 3 4 5 6 7 8
Nhiét d6 (°C) pH
Hinh 3. Anh hwéng cla nhiét do 1én hoat dé ctia enzyme Hinh 4. Anh hwéng cta pH 1&én hoat d6 clia enzyme CMCase.
CMCase.

Anh hwéng cua pH

Kha nang hoat ddng clia enzyme con phu thudc vao pH mai treong phan ng. TUy thudc vao ban chét clia enzyme ma
pH thich hop dé& enzyme hoat ddng co thé trung tinh, kiém hoac acid. Sau khi khao sat hoat tinh enzyme trong khodng
pH t&¥ 3-10 cho thay hoat tinh enzyme mét hoan toan & viing kiém (pH > 7), hoat déng manh & khang pH 3,5-4,5, trong
d6 manh nhét & pH 4,0. Hoat d riéng thu dwoc ddi véi enzyme da tinh sach so bd 1a 30,66 u/mg protein. Nhw vay, day
I& enzyme co6 khodng pH hoat déng rat hep va chi hoat déng trong méi trwd'ng acid. Khi G dich enzyme & cac khoang pH
khac nhau sau d6 dwa vé lai pH 4 cho th&y enzyme déu gitr lai dwoc phan I6n hoat tinh (trén 80%).

Mot sb cong bd trwac day ciing cho thdy enzyme CMCase hoat ddng manh trong méi trwéng acid nhw endoglucanase il
tie T. reesei QM 9414 1a 4,0-5,0 (Macarrén et al., 1993), CMCase tir tr T. reesei NRRL 3652 la 5,0 (Zhekova et al.,
2012), cellulase Il tir T. viride la 4,5-5,0 (Okada, 1976), hoac thép hon nhw CMCase tir T. reesei la 3,0 (Shafaq et al.,
2004). M6t sb enzyme c¢6 pH hoat ddng téi thich cao hon nghién ctru clia chiing t6i, thudc viing trung tinh nhw 6,5 &
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cellulase tir T. viride (Igbal et al., 2011) hay 6,0 & CMCase tir T. harzianum (Nawaz et al., 2006).
Anh hwéng ctia ion kim loai

S c6 mét cla ion kim loai 8 anh hwéng dén enzyme theo nhiéu co ché khac nhau, né cé thé l1am ting hay gidm kha
nang xuc tac clia enzyme. Khdo sat anh hwéng ciia cac ion kim loai [én hoat tinh CMCase cho thdy Zn®* va Hg®" c6 tac
dung trc ché hoat dong clia enzyme nay, hoat dd thu dwgc con lai sau khi xt ly 1a khoéng 75%. Cac ion kim loai con lai
déu c6 tac dung tang cudng hoat tinh ctia enzyme, trong d6 anh hwdng manh nhét la Ca®* (125%), Al** (124%) va Co**
(128%). Khi tang ndng dd cac ion nay 1én 10 mM, tac dong ciia Ca®* tang Ién khong dang ké (133%), trong khi do AI**
lai gay (rc ché (con 64%) va lai co hoat tinh tang rat manh Co?* (217%). DBdi voi cac chét tre ché, tat ca cac chat nghién
ctu d&u anh hwéng dén hoat A6 enzyme, anh hwéng nhidu nhat 1a 5% SDS (con lai 29%) va 5% Triton X-100 (55%)
(Hinh 5).

250

- N
o o
=] [S]

Hoat d con lai (%)
g

50

bC

5 mM Zn(Il)

5 mM Ca(ll)

10 mM Ca(ll)

5 mM AI(lll)

10 mM Al(II)

5 mM Co(ll)

10 mM Co(ll)

5 mM Hg(ll)

5 mM Fe(lll)

5 mM Cu(ll)

5 mM Mn(l)
1% Triton X-100
5% Triton X-100
1mM ETDA
1M Urea

1% SDS

5% SDS

Cac ion kim loai va chat trc ché

Hinh 5. Anh hwéng cla kim loai va cac chét (rc ché 1én hoat d6 clia enzyme CMCase.

Viéc st dung cac ion kim loai dé tdng cwéng hoat d6 cla
enzyme ciing d& duoc nhidu tac gid nghién ctu, Co?* va
Mn“" tang cwéong hoat d6 cia cellulase tir T. viride (Igbal et
al., 2011), Ca®* va Co? tang cwong hoat do clia CMCase
te T. harzianum lén gan gap ddi (Nawaz et al., 2006). 45
Okada £1976) nhan théy cellulase Il ttr T. viride bi trc ché
b&i Hg™ nhwng khéng bi tac dong bdi EDTA (Okada,
1976), trong khi d6 Igbal va déng tac gid (2011) cong bd 30
Hg** va SDS, EDTA w(c ché hoat do cla cellulase tr T.
viride, nghién ctru clia Nawaz va ddng tac gia (2006) ciing
cho thdy Hg®* wc ché hoat do cia CMCase tir T. 20.1
harzianum. '

kDa

~ 66 kDa
66 Vi

<4— ~31kDa

Xac dinh khéi lwgng phan tir cia CMCase

Két qua dién di trén polyacrylamide gel cho thy c6 2 ving
phan gidi co chat CMC xuét hién & vi tri khoang 31 va 66
kDa. Diéu nay cho thdy CMCase & T. asperellum PQ34 cé
thé 12 2 loai khac nhau véi khéi lwong phan t& twong (ng
l& khodng 31 va 66 kDa. Hién nay, chwa c6 cac cong bd M 1 2

lién quan dén enzyme CMCase trén T. asperellum, tuy

nhién, trén cac dbi twong khac thude chi Trichoderma, cac  Hinh 6. Hinh anh dién di enzyme CMCase. M: thang
cong bd trwéc day cho thay enzyme ndy cé rat nhiéu loai  chuén khéi lwgng phan ti protein (Bio-Rad), 1 : protein
véi khoi lugng phan ti khac nhau, vi du cellulase Ill t¢ 7. ngoai bao téng sb, 2 : bing enzyme CMCase trén gel
viride c6 khoi lwong phan tl la 45 kDa (Okada, 1976),  c6 0,1% CMC sau khi nhuém bang thuéc nhuém Lugol.
endoglucanase Il tr T. reesei QM 9414 la 48 kDa

(Macarrén et al., 1993) va cellulase tiv T. viride la 58 kDa

(Igbal et al., 2011). Nhw vay, enzyme ma ching tdi thu dwgc khac véi nhirng enzyme da dwoc cong bé.

KET LUAN

Ca 4 chang ndm T. asperellum khao sat déu co kha nang tiét enzyme CMCase ngoai bao dé thiy phan co chét
carboxymethyl cellulose, trong d6, ching T. asperellum PQ34 c6 kha nang sinh CMCase manh nhat.

Enzyme CMCase tir chiing PQ34 dwoc tdng hop nhiéu nhat sau 4 ngay nudi cay trong méi treérng ¢é 1% CMC, véi hoat
d6 chung la 0,083 u/mL va hoat d6 riéng la 3,624 u/mg protein.

CMCase c6 nhiét dd va pH hoat dong téi thich 1an lwot 1a 5°C va 4,0, bén & nhiét d6 thdp va chi hoat ddng & ving pH
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acid. Ca*", A" va Co®" 6 tac dung téng cwong manh hoat dong cia enzyme trong khi Zn", Hg*", SDS va Triton X-100
trc ché manh hoat déng clia enzyme nay.

CMCase & T. asperellum PQ34 gbm 2 enzyme c6 khbi lwong phan ttr khodng 31 va 66 kDa.

Loi cam on: Ddy I két qud ciia dé ti nghién cinu khoa hoc cap Tinh, diroc ngdn sdch nha nwde tinh Thira Thién Hué dau tu.
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ISOLATION AND CHARACTERIZATION OF THE CARBOXYMETHYL
CELLULASE FROM TRICHODERMA ASPERELLUM

Nguyen Ho1ng Van?, Hoang Tan Quang1, Le My Tieu Ngoc1, Nguyen Huu Nhan®, Cao Dang Nguyenz, Nguyen
Hoang Loc™™*

"Center for Technology Incubation and Transfer, Hue University
2College of Sciences, Hue University
3College of Food Industry, Da Nang

SUMMARY

Cellulase is a generic name for the group of enzymes which catalyze the hydrolysis of cellulose and related cellu-oligosaccharide derivatives,
including carboxymethyl cellualase (CMCases), exo-B-glucanase and p-glucosidase. A highly CMCase producing-Trichoderma asperellum strain was
collected from four T. asperellum strains supported by Institute of Resources, Environment and Biotechnology (Hue University) (strain PQ34).
Maximum activity of extracellular CMCase from 7. asperellum PQ34 was observed after 96 h inoculation of micelia on 1% carboxymethyl cellulose
medium with total activity of 0.083 u/mL and specific activity of 3.624 u/mg protein. Characterization of the CMCase displayed an optimum pH at 4
and temperature at 55°C. The enzyme is high activity at a narrow pH values between 3.5-4.5 and is able to retain its high activity from 10 to 30°C.
The presence of 10 mM Ca®", 5 mM AI** and 10 mM Co?" ions increased the CMCase activity up to 133%, 124%, and 217%, respectively. It is also
stable towards chelating reagent (1 mM EDTA) and denaturing agent (1 M urea) but inactivate by detergents (5% SDS and Triton-X100). SDS-PAGE
and native PAGE shown that CMCase of T. asperellum PQ34 include 2 enzymes and their molecular weight were 31 and 66 kDa, respectively.

Keywords: cellulase, CMCase, endo-B-1,4-glucanase, Trichoderma asperellum.
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