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1. GIOI THIEU

Nhiéu loadi ndm soi c6 kha nang sinh ra mot lwong [6n celulase thudc giéng Alternaria,
Trichoderma, Aspergillus, Pinicillium,...Trong d6 Trichoderma va Aspergillus d& dugc nhiéu nha
khoa hoc nghién ciru dé san xuét cellulase (Bothast & Saha, 1997).

Cellulase 1a enzym da cau 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 dong phéi hop dé thiy phan cellulose thanh
glucose. Cellulase dwoc tng dung dé cai thién gia tri dinh dudng caa thic in gia sic, gia cAm:;
ché bién thuc pham; trich ly c&c chét tir thuc vat, tir cdy thudc; duong hda cac phé liéu giau
cellulose dé san xuat ethanol.

Viét Nam c6 lugng phu phé liéu néng nghiép thai rarat doi dao, trong d6 lugng ba miathai ra
tir c&c nha may duong chiém khoang 20% mia nguyén liéu, trong ba mia cé ham luong cellulose
khoang 50% va hemicellulose khoang 25% nén c6 thé sir dung nhu ngudn carbon dé cam ung
nam soi sinh tong hop cellulase.

Muc tiéu cia bai bdo nay |a thu nhan enzym cellulase cua T. reesei VTT-D-80133 sinh
truong trén co chat ba miakét hop voi cdm mi trong qua trinh 1én men béan rin nham tan dung ba
mia dé thu nhan enzym cellulase. Anh huéng caa cac yéu té (ty 16 ba mialcam mi (BM:CM), do
4m ban dau, nong d6 dinh dudng va thoi gian nudi ciy) dén sy sinh ra cellulase dugc nghién ciru
bang phuong phép qui hoach thyc nghiém.

2. VAT LIEU VA PHUONG PHAP

NAm sgi: Ching T. reesei VTT-D-80133 nhan dugc tir bao tang giéng Roal Oy, Phan Lan.

Co chit: Bamiavacam mi.

Lén men ban rian: Bé xéc dinh thanh phan méi truong va cac diéu kién tdi wu cho sy sinh
truong va sinh tong hop enzym, nam soi dugc nudi trén moi truong co ty 1é ba mia va cdm mi
khéc nhau (7:3, 6:4, 5:5, 4:6 va 3:7), d am méi truong (tir 50-70%), nong do dinh dudng (dua
theo méi truong Mandel, x1-x8 hay 1-8 1an) vathoi gian nuéi ciy tir 2-12 ngay.

Trich ly enzym: Cho 45 ml dung dich dém Na-acetate 50 mM pH 5 vao 5 g canh truong, lic
trén méy lic vai toc do 150 vong/pht trong 5 pht, loc thu dich. Bem taa dich loc bang con 96°
dugc lam lanh truge. Thu két tiavahoa lai vai cling thé tich dung dich dém.

Xé&c dinh hoat tinh cac enzym: CM Case theo phuong phap caa Cong ty Shin Nihon - Nhat
Ban véi co chat 1A CMC 1%; FPU theo phuong phép cia Hang Biopract GmbH - Duc, véi co
chat 1a gidy loc Whatman no. 1; Xylanase theo phuong phép cua té chuc EDC (Enzym
Development Corporation, M), véi co chat |a xylan 1%; a -amylase theo phuong phép ciia
Hang Amano - Nhat Ban, véi co chat latinh bot 1%; Protease theo phuong phép cia Cong Ty
Amano - Nhat Ban, véi co chit 1a casein 1,5%.

Xac dinh ham lwgng protein: Theo phuong phap Bradford sir dung bovine serum abumin
nhu protein chuan.

Thity phan gidy: cho dich enzym cellulase (5 FPU/mI) v&o gidy xay nho (10%) u & 50°C, pH
5 trong 24 gio. Hiéu suat (%) = lugng duong khir (g)*0,9* (100/luong giay in (g))

bién di protein: Sodium Dodecyl Sulfate Polyacrylamide gel (SDS-PAGE) duoc thuc hién
trén gel dung chira 10% (w/v) polyacrylamide.
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Téi wu héa thanh phan méi trwong biang phwong phép quy hoach thuc nghiém:

Ty 1é BM:CM, d6 4m ban dau, ndng d6 dung dich dinh dudng va thoi gian nuéi ciy 1a 4 yéu
t6 ¢6 anh huang rd rét ¢én kha nang sinh tong hop cellulase cia T. reesei VTT-D-80133 nén dugc
chon dé téi uu hoatheo phuong phép quy hoach thyc nghigm.

3. KET QUA VA THAO LUAN

3.1. Két qaa téi wu héa thanh phan mai trwéng va cac diéu kién nudi cay.

Céc két qua thi thiém truéc ddy, ching téi da xac dinh duoc thanh phin méi truong co sé cho
chang T. reesei VTT-D-80133 sinh ra cellulase theo phuong phép ti uu héa cb dién: ty 1é
BM:CM (4:6), &6 am ban dau 54%, 5 lan nong d¢ dinh dudng, thoi gian nudi u 7 ngdy, ty I¢
gidng 6x10° bao tu/g mdi truong, hoat tinh cellulase dat dugc 12 251,43 1U/qg.

Tuy nhién, thanh phan médi trudong va cac diéu kién nuoi céy mai chi duoc nghién ciru anh
huong ¢ mic do riéng ré. Trong nam yeu t6 trén thi bon yéu té laty I¢ BM:CM, do am ban dau,
nong do dinh dudng va thoi gian nudi cay cé anh huéng dang ké dén kha nang sinh tong hop
cellulase cua T. reesel VTT-D-80133 nén dugc chon dé nghién cau tdi uu hda theo phuong phép
qui hoach thuc nghiém.

Qui hoach duoc thuc hién véi matran day da véi sb thi nghism N = 2* = 16

Bang 1. M& hda céc bién sb

Céc bién sb Mucdudi | Mictrungbinh | oo a0 4y
() (0)

X Ty 1€ BM:CM 2:8 4:6 6.4

X5 Nong do dinh dudng (1an) X2 x5 X8

X3: D6 4m ban dau (%) 50 54 58

X4 Thoi gian nudi cay (gio) 3 7 11

Tur bang 1, tién hanh nudi cly T. reesei trong cAc mdi truong ma c6 dii cac yéu to khao sét &
trén hai mirc. Két quaxac dinh hoat tinh cellulase dugc ghi nhan trong bang 2.

Bang 2. Hoat lyc CMCase tir T. reesal theo thuc nghiém va theo phwong trinh hdi qui.

TTN X1 Xy X3 X4 y yr
1 2:8 X2 50 3 28,67 | 2892
2 6:4 X2 50 3 0,15 0,4
3 2:8 x8 50 3 1,24 1,48
4 6:4 x8 50 3 2,57 2,8
5 2:8 X2 58 3 | 14448 | 14372
6 6:4 X2 58 3 18,07 | 17,82
7 2:8 X8 58 3 5,62 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 | 5812
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11 2:8 x8 50 11 188,73 | 188,48
12 6:4 x8 50 11 55,23 55
13 2:8 X2 58 11 51,94 52,72
14 6:4 X2 58 11 219,5 219,74
15 2:8 X8 58 11 129,45 129,7
16 6:4 X8 58 11 262,94 | 263,18
17 4.6 X5 54 7 154,03

18 4.6 X5 54 7 155,07

19 4.6 X5 54 7 156,1

Céc hé sb trong phuong trinh hdi qui dugc xéc dinh nhu sau:
%’6
a i
- Tinh by: =1z , bp=87,30
0 bO 16 0

%)6
axy
- Tinh bi: bj ZI:J'T,

bl = 2,2, b2 = 5,82,
b3 = 29,1, b4 = 49,8

c1)6
-Tinhby:py, = lT

b1, = 9,66, by = 2,08,

b3 = 31,32, by, = 9,71,

by, = 16,17, by = -0,24,
D125 = 13,58, by = - 21,27,
D134 = 32,03, b3y = 6,17,

b1234 = '10,19
Hé s ¢ y nghia phai thoaman diéu kién:
_bl.
tj - gjntlt ’

V Gi tlt: p=0,05 bactydof=n-1=2

Pt 0052 4,3 (Trabang Student)
Véi y: Hoat tinh CM Case (Ul/g) theo thuc nghiém;
y~: hoat tinh CM Case (U1/g) theo phuong trinh hdi qui

S, phuong sai caa céac hé s
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3 O_Q
- - 108 o6 (voi N = 16 2—21 ~ Olé’—107 5in =3
SN T g TN G =T ST n =
p Q, =103)

So sénh céc hé sb t; vai t, tathdy, cac hé sb cia phuong trinh déu c6 nghia, ngoai trir cac hé so
t34.

Vay ham muyc tiéu c6 dang:

Y= 87,3 + 2,2X1 + 5,82X2 + 29,1X3 + 49,8X4 + 9,66X1X2 + 31,32X1X3 + 9,71X1X4 + 2,08X2X3
+16,17X2X4 + 13,18X1X2X3 - 21,57X1X2X4 + 32,03X1X3X4 + 6,17X2X3X4 - 10,19X1X2X3X4

Tur phuong trinh hdi qui thu duoc, ta thy rang thoi gian nudi 1, do am ban dau va nong do
dinh dudng c6 anh huong dang ké dén hoat tinh cellulase hon ty [¢ ba mia:cam mi.

Kiém tra s twong thich cia md hinh

Dé danh gia s sai |éch gidza thyc nghigm va mo hinh ta dwa vao tiéu chudn Fisher.

Diéu ki¢n dé mo hinh tuong thich la F,_&F

F: giatri chuan Fisher  mirc p = 0,05; f; = N —I; f, = n-1; trong d6 N = 16, |: sb hé s6 co ¥
nghia= 15, n=3), - (©0.0512) = 18,5 = |-, (Trabang tiéu chuan Fisher)

@ 6,
- _5_2,00075_l87(82_i:1§yi_ ié,)
tn- n Stzh —1’07 t —N _ | .

Tact: F_4F, (vi187<185)

Vay: Phuong trinh hoi qui thu dugc twong thich véi thuc nghiém
Téi wu héa thuc nghiém theo ké hoach leo déc

Bang 3.Mdi truong nudi ciy T. reesai VTT-D-80133 theo ké hoach leo déc

M@i truong X1 Xz X3 y
1 4:6 x5 54 265.7233
2 55 x6 56 275.1800
3 6:4 X7 58 276.2700
4 7:3 x8 60 280.6400
5 8:2 X9 62 280.0900
6 91 x10 64 233.1800
7 10:0 x11 66 140.4600

Két qua cho thiy, mdi tudng 4 cho hoat tinh CM Case cao nhét (280,64 1U/g). Day c6 1& lamoi
truong tuong ddi thich hop cho T. reesel VTT-D-80133 sinh truéng vatao ra cellulase.

Vay, giatri 1an can téi wu cia céc yéu td anh huong dén kha nang sinh tong hop cellulase cia
T. reesei VTT-D-80133 l& ty 1¢ BM:CM (7:3), 8 lan nong d6 dinh dudng, d6 am ban dau 60%,
thoi gian nudi ciy 7 ngdy.
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Két qua kiém chung lai hoat tinh cellulase va céc enzym khéc trong canh truong nhu sau:
CMCase 280,63 Ul/g, FPU 5 Ul/g thap hon 3,2 va 37 lan so véi ché pham Amano T. Ngoai
cellulase, canh truong con chia o-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 dbi
on dinh (pH 5,4 — 5,05); ham lugng duong tu do tir 66,77 mg/g giam con 35,05 mg/g do nim soi
sir dung luong duong tu do ¢ san trong méi trueong nudi 1, lugng duong ty do sinh ratrong qua
trinh sinh truong khéng dang ké; ham luong protein tir 0,79 ting |én 14,45 mg/g; trong luong khd
ciamdi trudng tir 8,01 g giam con 6,17 g cho thidy mot lwong co chit trong mdi truong duoc sir
dung.

3.2. Két gna dwong hoa gidy in da qua sir dung
Dich chiét enzym cellulase (5 FPU/ml) duong héa khoang 20% gidy in d& qua sir dung (10%)

trong 24 gio thuy phan ¢ 50°C, pH 5,0; dich duong hda chira 23,62 mg duong khu/ml o thé duoc
sir dung dé 1én men ethanol hoic Ién men san xut cac san pham c6 giatri.

3.3 Két qina phan tach hé cellulasetrén gel SDS-PAGE

Két qua dién di do trén gel SDS-PAGE cuia céc dich enzym cellulase ghi nhan dwoc nhu hinh
bén.

Giéng 1: Dich enzym tir T. reesel VTT-D-80133.

Giéng 2: Dich enzym tir ché pham Amano T

Giéng 3: Thang phan tir lugng nho

Két qua cho thy, giéng 1 c6 c&c vach protein rat giéng voi giéng 2. Két qua ndy c6 thé duoc
giai thich nhu sau: theo Barnett (1991), hé cellulase tir T. reesei gom CBHI, CBHII, EGI, EGII,
EGIII, EGV va mot b-glucosidase; theo béo céo gan day thi T. reesei sinh ra hai loai b-
glucosidase |a Bgl1 va Bgl2 (Alinda A. Hasper et a., 2001). Dya vao cac dir liéu trén, ta co thé

két luan ring canh truong nudi ciy T. reesei VTT-D-80133 c6 diy du céc tiéu phan caa hé
cellulase
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4. KET LUAN

_ Mai truong toi uu cho T. reesel VTT-D-80133 sinh ra cellulase 1& ty 1¢ BM:CM (7:3), 8 lan
nong d¢ dinh dudng, d6 am ban dau 60 %, thoi gian nudi cay 7 ngay. Hoat tinh CM Case va FPU
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tuong ung |& 280,63 IU/g va 5 FPU/g; thip hon 3,2 va 37 14n so véi Amano T. Ngoai cellulase,
canh truong con chira 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 nhan dugc co cac vach protein véi trong
lwong phan tir bang véi céc vach protein ciiaché pham AmanoT.
Dich enzym cellulase cua T. reesel VTT-D-80133 véi hoat lyc 5 FPU/mI, ¢6 khd nang duong
héa khoang 20% gidy in da qua sir dung; dich duong héa chira 23,62 mg duong khi/ml co thé
dugc sir dung dé 18n men ethanol hoic 1&n men san xuit cac san phim co giatri.
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