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THU NHAN ENZYME CELLULASE cUA TRICHODERMA REESEI TREN
MOI TRUONG BAN RAN
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Nguyén Duy Long, Lé T4n Hung, Tru'(rng Thi Hong Vén
Vién Sinh hoc Nhiét déi — Vién Khoa hoc va Céng nghé Viét Nam
(Bai nhdn ngay 26 thdang 06 nam 2006, hoan chinh sita chita ngay 25 thang 06 nam 2007)

TOM TAT: Muyc tiéu cia bai bdo la nghién ciru thu nhdn cellulase Trichoderma reesei
VIT-D-80133 sinh truong trén méi truong bdn rdn voi co chat b mia két hop vai cam mi. Ty
e BM:CM (7:3), 8 ldan nong dé dinh dudng, dé dm ban dau 60%, thoi gian nudi cay 7 ngay la
loz wu cho T. reesei VTT D- 801’ 33 sinh téng hop cellulase trén méi truong 1én men bdn
rin.Hoat tinh va hiéu sudt sinh tong hop cellulase & diéu kién trong binh tam gzac la CMCase
(Carboxymethyl cel[ulase) 280,64 1U/g va FPU (F ilter Paper Unit) 5 1U/g; thap hon 3,2 va 37
lan so véi ché phdm Amano T (cellulase dwoc san xudt tir T. reesei) cua Hang AMANO.

Ngoai cellulase, canh trudng con chira: a-amylase 368,75 Ul/g, protease 12,43 Ul/g va
xylanase 10073,25 BXU/g Cellulase thu nhdn dugc c6 kha nang duong héa 21% gufy in da
qua st dung (10%) va qua phan tich trén gel polyacrylamide cé cdc vach protein c6 trong
legng phdn tir bang véi cde vach protein c6 trong ché phdam Amano T.

Tir khéa: Cellulase, Trichoderma reesei, bd mia, cAm mi, 1én men bén rin

1. GIOI THIEU

Nhiéu loai nim sgi c6 kha nang sinh ra mét luong 16n cellulase thudc gibng Alternaria,
Trichoderma, Aspergillus, Pinicillium,...Trong d6 Trichoderma va Aspergillus d& duo'c nhiéu
nha khoa hoc nghién ciru dé san xuat cellulase (Bothast & Saha, 1997).

Cellulase 12 enzym da chu tir gom exoglucanase hay C, (EC 3.2.1. 91), endoglucanase hay
C, (EC 3.2.1.4) va B-glucosidase (EC 3.2.1.21) hoat déng phéi hgp dé thuy phén cellulose
thanh glucose. Cellulase dugc tng dung dé cai thién gia tri dinh dudng ciia thirc in gia stc, gia
cim; ché bién thuc phém; trich ly cac chét tr thuc vat, tir cay thudc; duong hoa cac phé liéu
giau cellulose dé san xudt ethanol. .

Viét Nam co6 lugng phu phé liéu néng nghiép thai ra rat ddi dao, trong d6 lugng bi mia
thai ra tir cic nha may duong chiém khoang 20% mia nguyén liéu, trong bi mia c6 ham lugng
cellulose khoang 50% va hemicellulose khoang 25% nén c6 thé sir dung nhu ngudn carbon dé
cam tng nim soi sinh téng hop cellulase.

Muc tiéu cua bai bao nay la thu nhin enzym cellulase cta 7. reesei VIT-D-80133 sinh
truong trén co chit ba mia két hop véi cam mi trong qua trinh 1én men bén rén nhdm tan dung
bi mia dé thu nhin enzym cellulase. Anh huéng cia cic yéu t6 (ty 1& bd mia/cam mi
(BM:CM), d6 4m ban diu, ndng d6 dinh dudng va thdi gian nudi ciy) dén su sinh ra cellulase
duoc nghién ctru bang phuong phap qui hoach thic nghiém.

2. VAT LIEU VA PHUONG PHAP

NAm sgi: Ching T. reesei VTT-D-80133 nhén dugc tir bao tang giéng Roal Oy, Phin
Lan. :
Co chét: B3 mia va cdm mi.
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Lén men bén rin: Dé xéc dinh thanh phin méi truong va cac didu kién t6i wu cho sur sinh
trudng va sinh téng hop enzym, nim soi duge nudi trén mdi trudng cb ty 1¢ bl mia va cam mi
khac nhau (7:3, 6:4, 5:5, 4:6 va 3:7), 49 4m moi trudng (tir 50-70%), ndng d6 dinh dudng (dua
theo mdi trudmg Mandel, x1-x8 hay 1-8 l4n) va thoi gian nudi chy tir 2-12 ngay.

Trich ly enzym: Cho 45 m# dung dich dém Na-acctate 50 mM pH 5 vao 5 g canh truong,
lic trén may lic v6i te do 150 vong/phut trong 5 phut, loc thu dich. Pem taa dich loc bang
¢dn 96" dugc lam lanh trude. Thu két tua va hoa lai v6i cung thé tich dung dich dém.

X4c dinh hoat tinh cic enzym: CMCase theo phuong phap cua Cong ty Shin Nihon -
Nhat Ban véi co chét 1a CMC 1%; FPU theo phuong phap clia Hang Biopract GmbH - Drre,
v6i co chit 1a gidy loc Whatman no. 1; Xylanase theo phuong phép cua t6 chirc EDC (Enzym
Development Corporation, M¥), véi co chét 12 xylan 1%; & -amylase theo phuong phap cla
Hing Amano - Nhat Ban, voi co chét 13 tinh b6t 1%; Protease theo phuong phép ciia Cong Ty
Amano - Nhat Ban, vai co chét 13 casein 1,5%.

X4c dinh ham lwong protein: Theo phuong phap Bradford st dung bovine serum
albumin nhur protein chun.

Thiiy phén gidy: cho dich enzym cellulase (5 FPU/ml) vao gify xay nho (10%) 4 & 50°C,
pH 5 trong 24 gio. Hiéu suét (%) = lugng dudng khir (g)*0,9*(100/luong gidy in (g))

Pién di protein: Sodium Dodecyl Sulfate Polyacrylamide gel (SDS-PAGE) dugc thuc
hién trén gel dimg chtra 10% (w/v) polyacrylamide.

Téi wu héa thanh phinméi trudng bing phwong phip quy hoach thwe nghi¢m:

Ty I BM:CM, do 4m ban d4u, ndng d6 dung dich dinh dudng va thoi gian nudi chy 1a 4
yeu td c¢o anh hudng o rét dén kha nang sinh tdng hop cellulase ctia 7. reesei VTT-D-80133
nén duoc chon dé tbi uu hoa theo phuong phap quy hoach thuc nghiém.

3. KET QUA VA THAO LUAN

3.1. Két quia t6i wu hoa thanh phin méi trudmg va cic didu kién nuéi céy.

Céc két qua thi thiém trudc day, chiing t6i di xdc dinh dugc thanh phé“m mdi trjuc‘m'g co s&
cho ching 7. reesei VIT-D-80133 sinh ra cellulase theo phuong phép toi wu héa cd dién: ty 16
BM:CM (4:6), d6 4m ban ddu 54%, 5 14n néng do dinh dudng, thdi gian nudi & 7 ngdy, ty 16
gidng 6x10° bao ti/g méi truong, hoat tinh cellulase dat duoc 1a 251,43 TU/g.

Tuy nhién, thanh phi‘m moi trudng va cac didu kién nudi cdy méi chi dugc nghién ciru anh
hudng & mirc d riéng 1&. Trong nam yéu t6 trén thi bén yéu t6 1a ty 16 BM:CM, d6 am ban
diu, ndng d6 dinh dudng va thoi gian nudi cdy c6 anh hudng déng ké dén kha ning sinh tong
hop cellulase cia T. reesei VTT.D-80133 nén duoc chon dé nghién ciru toi wu héa theo
phuong phap qui hoach thuc nghiém.

Qui hoach duoc thyc hién v6i ma tran diy dii v6i s6 thi nghiém N = 2'=16

Bang 1. M3 hoa céc bién s6

Cic bién sb Mcdusl | Myt frung bint Ml'rc trén ()
O 0)

X,: Ty 1¢ BM:CM 2:8 4:6 6:4

X,: Nong d6 dinh dudng (1an) %2 x5 x8

X3: D6 Am ban dau (%) 50 54 58

X,: Thoi gian nudi cdy (gid) 3 7 11

Trang 18



TAP CHi PHAT TRIEN KH&CN, TAP 10, SG 07 - 2007

Tir bang 1, tién hanh nuéi ciy 7. reesei trong cic mdi trudng ma c6 di cac yéu t6 khao sat &
trén hai mirc. Két qua xac dinh hoat tinh cellulase dugc ghi nhén trong bang 2.

Bang 2. Hoat luc CMCase tir 7. reesei theo thuc nghiém va theo phuong trinh hdi qui.

TTN X, X, X, Xy y
1 2:8 2 50 3| 28,67 | 2802 .
2 6:4 2 50 | 3 | 015 0,4
3 2:8 x8 50 3 124 | 148
4 6:4 X8 50 3 2,57 2.8
5 2:8 x2 58 3| 14448 | 143,72
6 6:4 X2 58 3| 18,07 | 17,82
7 28 X8 58 3 562 | 5,38
8 6:4 X8 58 3 | 99,18 | 98,94
9 2:8 x2 50 11 | 130,64 | 1304
10 6:4 X2 50 | 11 | 5836 | 58,12
11 28 x8 50 11 | 188,73 | 18848
12 6:4 x8 50 11 | 5523 | 55
13 28 x2 58 11 | 5104 | 5272
1 6.4 2 58 11 | 2195 | 219,74
15 28 x8 58 11 | 12945 | 1297
16 6.4 X8 58 11 | 262,94 | 263,18
17 46 x5 54 7 | 154,03
8 46 x5 54 7| 155,07
19 46 X5 54 7 | 156,1

Céc hé sb trong phuong trinh hdi qui duge xac dinh nhu sau:

- Tinh by: f, ==

16
Zxﬁyi

-Tinhbi: f =-=

3

b, =2,2; by =5,82,
by =29,1, by = 49,8

., by=87,30"
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lzsl(.XjXJ),-yj
16 '

- Tinh bijZ bﬂ o d=l

by = 9,66, by = 2,08,
bis = 31,32, b1 =9,71,
bas = 16,17, byy = -0,24,
byss = 13,58, baa = - 21,27,
bias = 32,03, basa = 6,17,
biazs =-10,19.
Hé s6 c6 ¥ nghia phai thoa méan diéu kién:

_lb]
t,= S—bj> Lis
Vi, ip= 0,05, bactudof=n-1=2
= Lo 4,3 (Tra bang Student)
V6iy: Hoat tinh CMCase (Ul/g) theo thuc nghiém;
y hoat tinh CMCase (UU/g) theo phuong trinh hoi qui

Sy; phuong sai ctia cac hé so:

>(yi-.)

Sr}, 1 03 2 2 i=1 L.

= = 27 = 3 = = Lo S S, l = 3
Sbj ﬁ 2 0,26 (vé6i N = 16, § — ,07 (v61 n )
= S‘!k:1,03))

So sanh céc hé sb t; voi ti ta théy, cac hé s6 ctia phuong trinh déu c6 nghia, ngoai trir cic hé

s0 t34.
. Vay ham muyc tiéu c6 dang:

gf =873 +2,2x, + 5,82x; + 29,1x3 + 49,84 + 9,66x,x; + 31,32x;x3 + 9,71x;x4 + 2,08%5X3
+16,17x0x4 + 13,18x,%:%3 — 21,57x1%0%s + 32,03%1X3%4 + 6,1 7X0X3X4 — 10,19%X2X3X4

Tir phuong trinh hdi qui thu dugc, ta thiy r?mg thoi gian nudi 0, dd im ban dau va néng do
dinh dudng c6 anh huéng déng ké dén hoat tinh cellulase hon ty 1 bd mia:cdm mi.

Kiém tra sy twong thich ciia md hinh

Dé ddnh gid s sai léch giita thwe nghiém va mo hinh ta dwa vao tiéu chudn Fisher.

Piéu kién dé mé hinh twong thich la: F, (F,,

Fy: gia tri chudn Fisher & mirc p = 0,05; /i =N =1/, f, = n-1; trong doN=16,1I sbhésbcoy
nghia = 15,n=3), F; 5, = 18,5 = F, (Tra bang tiéu chudn Fisher)
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16 ( - )2
2 y —y.
S, 200075 g A\
Fo: , =—X= =1,87(8: =),
S: 107 N-1

Taco: F, (F, (vi 1,87 <18,5)
Vay: Phuong trinh hdi qui thu dwgc twong thich véi thuc nghiém
T6i wu héa thue nghiém theo ké hoach leo déc

Bing 3.Mbi trudng nudi cdy 7. reesei VTT-D-80133 theo ké hoach leo dbc

MGi trudng X, X, % y
1 4:6 x5 54 265.7233
2 55 X6 56 275.1800
3 6:4 X7 58 2762700
4 7:3 X8 60 280.6400
5 82 X9 62 280.0900
6 9:1 x10 64 233.1800
7 10:0 x11 66 140.4600

Két qua cho thay, mbi tudng 4 cho hoat tinh CMCase cao nhat (280,64 IU/g). Pay c6 18 1a
mbi trudng twong dbi thich hop cho T, reesez VTT-D-80133 sinh trudng va tao ra cellulase.

Vay, gia trj 1an c4n tdi wu cta cdc yéu té anh huong den kha nang sinh tong hop cellulase
cua T. reesei VTT-D-80133 la: ty 1¢ BM:CM (7:3), 8 lan néng d6 dinh dudng, d6 4m ban du
60%, thoi gian nudi cdy 7 ngay.

Két qua kiém ching lai hoat tinh cellulase va cac enzym khéc trong canh trudong nhu sau:
CMCase 280,63 Ul/g, FPU 5 Ul/g thép hon 3,2 va 37 lan so véi ché phim Amano T. Ngoai
cellulase, canh trudng con chira: a-amylase 368,75 Ul/g, protease 12,43 Ul/g va xylanase
10073,25 BXU/g

Canh trudng nudi u T. reesei VTT-D-80133 & thoi diém 0 gio va sau 7 ngay, c6 pH tuong
G‘m 6n dinh (pH 5,4 — 5,05); ham Iurcmg dudng tu do tir 66,77 mg/g giam con 35,05 mg/g do
nam soi sir dung lrgng dudng tu do ¢6 sin trong moi trudng nudi 0, luong duong tu do sinh ra
trong qua trinh sinh trucmg khéng déng ké; ham hro-ng protein tir 0,79 téng 1én 14,45 mg/g;
trong luong kho ciia méi truomg tir 8,01 g gidm con 6,17 g cho thdy mét lugng co chat trong
moi truong dugc sir dung.

3.2. Két qiia duong hoéa gidy in di qua sir dung

Dich chiét enzym cellulase (5 FPU/ml) dudng héa khoang 20% gidy in di qua sir dung
(10%) trong 24 gio thiy phdn & 50°C, pH 5,0; dich duong héa chira 23,62 mg duong khi/ml
c6 thé duge str dung dé 1én men ethanol hodc 1én men san xuét céc san phdm c6 gia tri.

3.3 Két qiia phin tich hé cellulase trén gel SDS-PAGE

Két qua dién di db trén gel SDS-PAGE cita cic dich enzym cellulase ghi nhan dugc nhu
hinh bén.

Giéng 1: Dich enzym tir T. reesei VIT-D-80133.
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Giéng 3: Thang phan tir lugng nho

Két qua cho thiy, giéng 1 c6 cac vach protein rt gibng voi giéng 2. Két qua ndy co thé
dwoc giai thich nhu sau: theo Barnett (1991), hé cellulase tir 7. reesei gém CBHI, CBHIL, EGI,
EGIL, EGIII, EGV va mét B-glucosidase; theo bao cao gﬁn day thi T. reesei sinh ra hai loai 3-
glucosidase 1a Bgll va Bgl2 (Alinda A. Hasper et al., 2001). Dya vao cac dit liéu trén, ta cé thé
két ludn ring canh truomg nudi cdy T. reesei VTT-D-80133 co ddy di cac tiéu phin cia hé
cellulase :

kDa

66

45

36
29

24

20

4. KET LUAN

Mbi trudmg téi wu cho T. reesei VIT-D-80133 sinh ra cellulase 1a: ty 1&¢ BM:CM (7:3), 8
1n ndng do dinh duong, d6 Am ban dau 60 %, thoi gian nubi cdy 7 ngay. Hoat tinh CMCase
va FPU tuong tmg 1a: 280,63 IU/g va 5 FPU/g; thip hon 3,2 va 37 lan so véi Amano T. Ngoai
cellulase, canh truong con chua a-amylase 368,75 Ul/g, protease 12,43 Ul/g va xylanase
10073,25 BXU/g

Qua phén tich trén gel polyacrylamide, cellulase thu nhén dugc cd céc vach protein voi
trong lugng phéan tir béng véi cac vach protein clia ché phim AmanoT.

Dich enzym cellulase cia T. reesei VTT-D-80133 véi hoat luc 5 FPU/ml, c6 kha ning
dudng hoa khoang 20% gidy in d4 qua sir dung; dich duong hoéa chira 23,62 mg dudng khir/ml
¢6 thé duoc sir dung dé 1én men ethanol hogc 1én men sin Xuét cac san phdm c6 gia tri.
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OPTIMIZATION OF CELLULASE PRODUCTION BY TRICHODERMA
REESEI ON SOLID SUBSTRATE MEDIUM

Tran Thanh Phong, Hoang Quoc Khanh,Vo Thi Hanh, Le Bich Phuong, Nguyen Duy
Long, Le Tan Hung, Truong Thi Hong Van ‘
Institute of Tropical Biology, Vietnamese Academy of Science and Technology

ABSTRACT: Sugarcane baggase/wheat bran vratio, initial moisture content,
concentration of basal medium and cultivation time were optimized in solid state fermentation
(SSF) for the production of cellulase by an Trichoderma reesei VIT-D-80133 mutant using
experiment optimization. Sugarcane baggase/wheat bran ratio (7/3), initial moisture content
of 60%, 8 times concentration of basal medium and cultivation time of 7 days were optimum
for cellulase production in SSF. The activity and productivity of cellullase obtained after 7
days of fermentation were 280,64 IU/g and 5 FPU/g of fermented medium,; These activities
are lower than 3,2 and 37 times compared with commercial cellulase (Amano T) of AMANO
Company (Japan). Besides cellulase, fermented substrate contain activities of a-amylase
268,75 Ul/g, protease 12,43 Ul/g and xylanase 10073,25 BXU/g.

The cellulase extract was shown to have some bands that their molecular weights are
equivalent to commercial cellulase (Amano T) by sodium dodecyl sulphate poly-acrylamide
gel electrophoresis (SDS-PAGE). At the filter paper activity of cellulase was 5 FPU/ml, the
yield of enzymatic hydrolysis of paper waste was 21%. The sugars (23,62 mg/ml) converted
from paper waste by cellulase could be used further in the fermentation of valuable products.
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