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1.GIOITHIEU
1.1, PAT VAN DE

- Nudc ta 13 mot nudc nong nghiép véi ngudn phu phé pham
gidu chat xo;

- Nghé trong lua hang nim thai ra hang tan rom ra, trong rom ra
cellulose chiém ty 1¢ rat cao va rat kho bi phan hiy;

- Viéc phan huy cellulose bang phuong phap vat 1y va hoa hoc
rat ton kém va gdy doc hai cho mo1 trueong. Trong khi, viec xur
ly cac chat thai hitu co chira cellulose bang cong nghé sinh hoc,
dac bi¢t st dung cellulase va xylanase ngoai bao tur vi sinh vat
c6 nhicu vu diem;

- Vi nhiing li do trén, dé tai: “Nghién ciru thu nhdn enzym
cellulase, xylanase tir bich meo nam sau thu hoach va g dung
trong xir [y rom ra”’ dugc tién hanh véi hy vong s& thu dugc ché
pham enzym c6 hoat tinh cao.



1. GIOI THIEU
1.2. NOI DUNG NGHIEN CUU

Thu nhén cellulase va xylanase tir bich meo trong nam.
Xac dinh hoat tinh cellulase, xylanase ly trich dworc.

Khao sat pH va nhiét d§ toi wu ciia enzym cellulase va
xylanase.

Xac dinh kha nang thuy phan rom ra cua enzym thi
nghiém theo thoi gian.

Ung dung enzym thi nghiém thuy phan rom ra da qua
xur ly ¢ nhiét do va pH toi wu.

Phan tich protein trén gel Sodium Dodecyl Sulfate
Polyacrylamide gel (SDS-PAGE).




2. TONG QUAN




2.1. ENZYM CELLULASE

Cellulase la mgt phirc hop gom nhiéu enzym, cac loai phirc
hgp nay sé lan lwot thuy phan cellulose thong qua thuy phan
lién két 1,4-B- —glucosid, san pham cuoi cung la glucose.

Hé enzym phan huy cellulose phan ra lam 3 nhom:

e 1,4-B-D-glucan-4-glucanohydrolase (endoglucanase)
e 1,4 B-D-glucan celluobiohydrolase (exocellulase)
e B-D-glucosidase glucohydrolase (cellobiase)

Cau truc endoglucanase




2.1. ENZYM CELLULASE
CO CHAT CELLULOSE

Cellulose 1a hop chat co ban cia thue vat, s0 loai vi sinh
vat, ¢ té bao thuwe vat va VSV chung ton tai o dang sgi.
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Chudi mach thing ciia cellulose trong khong gian




2.1, ENZYM CELLULASE
CO CHE TAC DUNG:

Endoglucanase: phan giai lién két p-1,4-glucosid
trong cellulose, lichenin va B-D-glucan.
Exocellulase: cat dac hi¢u p-1,4 glucosid o dau
khong khwr cua chuoi.

Cellobiase: thuy phan cellobiose, tao thanh glucose
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2.1. ENZYM CELLULASE
VI SINH VAT THAM GIA TONG HQP CELLULASE

Acremonium

cellulolyticus

Schizophyllum commune

Aspergillius acculeatus

Sclerotium rolfsii

Aspergillus fumigates

Sporotrichum

cellulophilum

Aspergillus niger

Talaromyces emersonii

Fusarium solani

Thielavia terrestris

Irpex lacteus

Trichoderma koningii

Penicillium

Jfunmiculosum

Trichoderma reesei

Clostridium

thermocellum

Ruminococcits albus

Streptomyces sp.

Streptomyces sp.

Bacteria Actinomycetes

Thermoactinomyces sp.
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curvata

Nhirng vi sinh vat tham gia tong hop cellulase dwgc quan tim




2.2. ENZYM XYLANASE

Danh phap: 1,4-B-D-xylanohydrolase

Tén thuwong goi : endo-1,4-B- xylanase

Thudc loai: Thuy phan

Co chat: Xylan

San pham tao thanh: Xylose

Xylanase 1a mot tic nhin sinh hoc thudc nhém enzym thuy phan, chii yéu
xtic tac cac phan @ng ndi thuy phan cac cau noi 1,4-B-D-xylosidic 6

xylan va tao ra xylose.




anase ho 11 tw Bacillus circulans va Trichoderma
harzianum



2.2, ENZYM XYLANASE
CO CHAT XYLAN

Xylan 14 mét hemicellulose phd bién nhat trong tuw
nhién, chiém khoang 30% khdoi lwong trong rom ra, 15
—30% cay g6 14 rong, 7 — 10% cay g6 14 kim.

Xylan da dang vé cau tric va khéi lwgng phan tit.

xylan thity phan hoan toan khi c6 sw két hop manh ciia

nhiéu enzym hoat dong.




2.2, ENZYM XYLANASE
MOT SO PAC TINH

Tinh chiu nhiét:

e Hoat tinh xylanase cao nhat dwgc xac dinh o 80°C. Tuy
nhién no van duy tri hoat tinh xap xi 70% & 90-C.

e Tuy nhiét do toi wu, enzym c6 thé dwogc chia thanh: nhém
chiu nhiét trung binh (40 - 60°C), nhém chiu nhiét (50 - 80-C)
va nhom chiu nhiét cao (> 80-C)

Tinh chiu pH:

e pH tdi wu ddi v6i hoat tinh xylanase 1a tir 3,0 va hoat tinh
duogc duy tri trén 50%, pH 2,5 -5,0.

e Hau hét xylanase né‘ilp thé hién hoat tinh cao duwoéi diéu
kién acid nhe. Xylanase on dinh ¢ pH acid cao (pH 1,0 — 5,0)




2.2, ENZYM XYLANASE
CO CHE TAC DUNG

Xylanase co hai tac dung chinh:
Tac dung truc tiép 1én lién két lignin — xylan
Xuc tac qua trinh phan giair va hoa tan cac xylan
trong vach té bao, 1am cho lignin dé khuéch tan ra

ngoai xo sg1, dong tho1 gial phong cac xylose.




Xylanaza Xylanaza
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metylglucoronic Arabinoza

Xylanaza

Axit
metylglucoronic

Hoat ddng ciia xylanase trong vach té bao thuwe vat




Arabinoxylan
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Co ché hoat ddng ciia xylanase



Xylanase Specificity

Hylanase
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Folymer of 2-(1-4)-0-xylopyranosyl units

Cac vi tri xuc tac dac hi€u cua xylanase




2.3.NAM LON
DAC PIEM CHUNG

Piic diém chung l1a qua thé c6 kich thwéc 16m (dang tan du),
an ngon va it bi rang budc cua moi trweong xung quanh
trong viéc tao qua thé, hau hét khong c6 mau xanh.

Piic diém pho bién ¢ nam la cau tric dang sei hay s¢i nam
(khuan ty). C6 nhitng loai chi 14 mét té bao (dom bio),
nhung ciing c6 nhirng té bao chira nhiéu nhan (cong bao).
Nam béc cao bao gom nang khuan, dam khuan va nam bat

toan.




2.3.NAM LON |
PAC PIEM SINH SAN

Nam an, bao twr sinh ra bén dwdi cau truc dac biét
goi la mii nam (tai nam). Mu nam thwong co cuong
nang lén cao dé co thé nho gio duwa bao twr bay xa.

Bao tr nay mam cho lai h¢ s¢i nam moi.




(c) (@)

Hinh 2 : Cdc kiéu ddm & ndm tréng

(a) ()

(a) déng ddm (4 bao ti) ndm rom V.volvacea

(b) déng ddm (2 bao ti) ndm md A.bisporus
/ (e) di ddm (ngdn ngang) ndm meéo Au.polytricha
&) di ddm (ngan doc) nédm tuyét Tremella fuciformis

Cac ki€éu dam ¢ nam trong




23.NAMLON
PAC PIEM BIEN DUONG VA SINH LY

Nam chi yeu song di du’O’ng léy thire an tir cac ngu(‘)n
hitu co. Hau hét cac loai nam déu lay dinh duwong qua
mang té bao hé soi.

Dura theo cach dinh duéng ciia nam, chia thanh 3 nhém:
Hoai sinh,
Ky sinh
CoOng sinh




2.4. ENZYM CUA NAM LON

Nhiéu loai nam cé hé enzym phan giai twong d6i manh,
gitip ching c6 thé sit dung cac dang thirc dn phic tap,
bao gom cac dai phan ti nhuw chat xo (cellulose,
hemicelluloses), chat dam (protein), chat bot (amodon va
amilose), chat méc (lignin),...

Tuy vao trng dac tinh sinh hoc, di€u ki€én nuoi trong ma
kha nang sinh tong hop nén cellulase va xylanase cua cac
loai khac nhau.

Hemicellulase la enzyme thiy phan hemicellulose voi co
ché gan giong cellulase, thlr()’ng dwoc vi sinh vat tong hop
voi sO lwgng kha lon. Cac cau truc cua chung ciing don
gian hon va kém bén hon cellulase




3. VAT LIEU VA
PHUONG PHAP




3.1. VAT LIEU

Nguyén liéu:
+ Rom ra da xw ly

+ Bich meo trong nim Bao Ngw, Linh Chi, Hau Thi, nam

Rom sau thu hoach ¢ cac dia phuwong




Ky hi¢u mau

Nguon goc

Noi thu mau

BTI1

Bich meo trong bao ngu trang

Q. O Mén, Can Tho

BT2

Bich meo trong bio ngu trang

TP Cao Lanh, Pong Thap

BT3

Bich meo trong bio ngu trang

Q.Binh Chanh, TPHCM

BT4

Bich meo trong bao ngu trang

TP My Tho, Tién Giang

BNI1

Bich meo trong bao ngu Nhat

H. Chau Thanh, An Giang

BN2

Bich meo trong bao ngu Nhat

TP M¥ Tho, Tién Giang

BX1

Bich meo trong bao ngu xam

TP M§ Tho, Tién Giang

BX2

Bich meo trong bao ngu xam

H. Thap Muoi, Dong Thap

HT

Bich meo trong hau thu

TP M§ Tho, Tién Giang

Bich meo trong linh chi

TP M§ Tho, Tién Giang

Bich meo trong linh chi

Q.Binh Chanh, TPHCM

Bich meo trong nam rom

Q. O Mén, Can Tho

Nguon goc cac mau thi nghiém




3.1. VAT LIEU

Thiét bi va dung cu:
Vortex mixer
Bo dién di
Bép cach thuy, tu 1, bé diéu nhiét
May 11 tam, may lac diéu nhiét, may do mat do quang
Binh tam giac, ong nghiém, lo thuy tinh mau nau nut kin
Giay loc, phéu thily tinh, mycropipet, pipet,
Binh dinh mtrc 50ml, 100ml, 250ml, 500ml, 1000ml

Mot so6 thiét bi can thiét trong thi nghiém.




3.1. VAT LIEU

Hoa chat:
Pha dd dém acetate: CH;COOH va CH;COONa, Tween 20, CaCl,.
Pha dd dém Na,HPO, - KH,PO,: Na,HPO,.12H,0 va KH,PO,.
Pha dd dém Glycine — HCI: Glycine (C,HsNO,) va HCI1 dac (37%).
Hoéa chat xac dinh hoat tinh cellulase va xylanase: Glucose, xylose, Xylan, CMC.

Pha thuoc thir DNS: 2-Hydroxy-3,5-dinitrobenzoic acid, Potassium solusion
tartate tetrahydrate (Trung Quoc), NaOH, KOH.

Thudc thir Bradford (Bio- Rad).

Hoa chat dung trong phwong phap Pién di:
Acrylamide stock 30%,
Bis-Acrylamide ( N,N’-methylenebisacrylamide),
Tris-2-hydroxymethyl sulfate,
SDS (sodium dodecyl sulfate or sodium lauryl sulfate),
TEMED (N,N,N,N’-tetramethylenediamide),

Amonium persulfate, Glycerol, Bromophenol blue, Glycine, HCI, 2-
mereaptoethanol.

Enzym Cellulase va xylanase cua hang Amano va Fluka.




3.2. PHUONG PHAP

Mau nehién

l

li trich enzvm thd

l

Xac dinh
Hoat tinh cellulase Hoattinh xvlanase  Ham lwong protein

Khio sit inh hudng cia thii gian dén kha nang thiv phin
Khao sat inh hudng cia pH dén hoat tinh cellulase va xvlanase
Khio sit anh hudng nhiét 46 dén hoat tinh cellulase va xvlanase
Khio sit pH va nhiét 46 t5i wu cho kha nang thay phin rom ra 43 qua xi 1¥

l

Khio sit inh hudng néng 46 rom ra dén kha nang thiv phin

Qui trinh thyc hién thi nghiém



3.2. PHUONG PHAP
3.2.1. PHUONG PHAP PHAN TiCH

Xac dinh hoat tinh cellulase va xylanase
Xac dinh ham lwong protein
Phwong phap dinh lwong dwong kKhw

Dién di phan tich protein




3.2.2. PHUONG PHAP NGHIEN CcUU

Thi nghiém 1:

Khao sat hoat tinh cellulase, xylanase thu nhan dwoc tw

cac bich meo trong nam




THI NGHIEM 1

Muc tiéu:

Chon enzym cellulase va xylanase thi nghiém co hoat

tinh cao dé tién hanh cac thi nghiém tiép theo.




Mau nghién

v
100 ml dém acetate, pH 5,0 Can 20 g
v

Lic ( 150 vong/phut, 30 phut)

v
Loc—loai bo phan rdn

So do thuwc hién v
thi nghiém 1

Litam dich loc (6.000 vong/phut. 5 phut)

Loai bo phan can<+———— Loc

I

Tua dich loc vd&i con 96° (ti 1e dich enzynlfcén = 1/3)

!

Litam (6.000 vong/phut. 5 phut)

'

Thu taa. hoa tan lai vdéi dém

}

Xac dinh

! ! l

Hoat tinh cellulase Hoat tinh xvlanase Ham lwgng protein




3.2.2. PHUONG PHAP NGHIEN CUU

Thi nghiém 2:

Khdo sdt anh huong cua pH dén hoat tinh

cua cellulase va xylanase thi nghiem




THI NGHIEM 2

Muc tiéu:

Chon dwoc pH thich hop dé cellulase va xylanase thi

nghiém hoat dong manh nhat.




Thi nghiem 2

Mau nchién

l

L1 trich enzym tho vo1 dém

pH22 pH3,0 pH40 pH50 pH6,0 pH7.0 pHS.0

|

Xac dinh hoat tinh cellulase va xylanase

So' @0 thwe hién thi nghiém 2




3.2.2. PHUONG PHAP NGHIEN CUU

Thi nghiém 3:

Khdo sdt anh hwéng ciia nhiét dp dén hoat tinh ciia

cellulase va xylanase thi nghiém




THI NGHIEM 3

Muc tiéu:

Chon dwoc nhiét d9 toi wu ciia enzym cellulase va

xylanase
Tién hanh:

Dua trén pH t6i wu dwoc chon & thi nghiém 2 cho phan
trng dé xac dinh hoat tinh cellulase va xylanase ¢ nhiét d¢:

400C; 45°C;5 500C; 55°C; 60°C; 70°C.




3.2.2. PHUONG PHAP NGHIEN CUU

Thi nghiem 4.

Khdo sdt dnh hwong ciia thoi gian dén khd nang dwong

hoa rom ra da qua xw ly cua enzym thi nghiém




THI NGHIEM 4

Muc tiéu:

Chon thoi gian thich hop cho qua trinh thay phan
rom ra




Thi nghiém 4

2 gam rom ra da xu ly

50 ml dich enzym tho 50 ml nudc cat

!

U trén may lac (nhiét 40°C)

Thu dich thuy phan & thoi diem

0 gio 1 gic 2 gio 4 o 6 gio 8 gio 24 gio

l

Xac dinh Irgng duong khur giai phong

e So d6 thue hién thi nghiém 4



3.2.2. PHUONG PHAP NGHIEN CUU

Thi nghiém 5:

Khéo sdt pH va nhiét dj toi wu cho khd nang thiiy

phan rom ra da qua xw ly cua enzyme thi nghié¢m.




THI NGHIEM 5

Muc tiéu:

Chon dwgc pH va nhiét do thich hop dé qua trinh thiy phan
rom ra dat hiéu qua cao.
Tién hanh:

Dwa vao két qua thi nghiém 2, 3 va 4 dé thiét 1ap cac diéu
kién (thoi gian, pH, nhiét do) cho qua trinh thuy phan.

Can 0,2 g rom ra da xw ly + 5 ml dich enzym tho véi pH vira
thiét 1ap, G trén may lic & nhiét d§ vira thiét 1ap, thoi gian thay

phan dugc chon & thi nghiém 2. Xac dinh ham lwgng dwong khir.




THI NGHIEM 5

Xac dinh ham luwong duwong khw :

Lwong dwong khir giai phong sau do qua trinh

thuy phan ¢ thoi gian t (t£0).
M= G - (M, +M,)

Trong do:

M: Dwong gidi phong do qua trinh thuy phan ¢ thoi gian t
(mg/ml).

G: Duong khir trong dich thuy phan & thoi gian t (t£0)
(ng/pb).

M.,.: Puong tu do trong dich enzym tho (t=0) (ug/ul).

M,: Puong cita mau blank (ng/nl).




3.2.2. PHUONG PHAP NGHIEN CUU

Thi nghiém 6:

Khdo sdt anh hwong ciia néong dp rom ra dén khd ning

thuy phan cua enzym thi nghiem




THI NGHIEM 6

Muc tiéu:

Chon dwgc nong do rom ra thich hop dé qua trinh thiy

phan dat hi¢u qua cao.




THI NGHIEM 6

5 ml dich enzym thi nghiem 5 ml nudc cat

vdi c6 pH toi tu (mau blank)
| |

Romra da xu li
0.1g 0.15 ¢ 02g 025¢ 03¢

0.05

M

L=

r

U trén may lac (nhiét o va thoi gian toi vu & thi nghiém 3)

!

Xac dinh lvong duwong khw

So @6 thuwe hién thi nghiém 6



3.2.2. PHUONG PHAP NGHIEN CUU

DIEN DI PHAN TICH PROTEIN

Muc tieu:

D¢ kiém chung cellulase va xylanase co

trong dich chiét ciia enzym thi nghiém.




DIEN DI PHAN TICH PROTEIN

Nguyén tic:
Phwong phap dién di bién tinh, cac protein dwoc phan Wng véi cac
chat hoat dong bé m:it mang dién tich Am (SDS) dé tao thanh mot
phirc hop mang dién tich 4m va sé di chuyén vé cuc dwong ciia dién
trwong, SDS két hop véi phan ky nuéc ciia protein, pha vé cau
tric xoan. Chat khir mercaptoethanol hodic dithithreiot (DTT) pha
vo cau noi —S-S- (disulfur) ciia protein. Sw di chuyén trong gel ciia
cac phan tw protein phu thudc vao kich thuwde, phan tir cé kich
thwde 16n di chuyén chim hon phan tir ¢6 kich thwéc nhé khi qua

16 gel c6 kich thwée nhat dinh.




Chuan bi gel

!

D4 separating gel
Po stacking gel
(Sau khi gel polymer hoa, 30- 60 phut)
Chen lrge vao khuon gel (tranh xuat hién bong khi)
Dé gel polymer héa khoang 30 phut l (gel dong)

Rut lwoc, chuyén dia gel vao dem dien di

- |
|

buéng dien di

l

Chuan bi mau —— > Bom mau vao giéng

l

Chay dien di gel
Doi véi dién di khéng bién tinh Doi véi dién di bién tinh
Ngam gel trong CMC 2%, Xylan 1% Nhuom gel voi Coomasie Blue
(40°C. 60 phur) (30 phut, trén may lac nhe)
Bo co chat, rira nudc cat vai lan Bo nhudm, rira v&i nude cat vai lan

l

Ngam congo red 1% (30 phut)

Bo congo red. nra NaCl 3 lan_, Rura acide acetic__, Ghi nhan két qua



3.2. 3. PHUONG PHAP BO TRI THI NGHIEM

Tt ca thi nghiém dwec bo tri hoan toan ngau
nhién, véi ba lan liap lai.

So liéu thu dwoc ciia cac nghiém thic dwoc

phan tich bién lwong don yéu t6 (One-Way
ANOVA) dé danh gia sw khac biét giira chung,

thao tac trén phan mém Microsoft Excel 2007 va

phan mém Statgraphics Centurion XV.




4. KET QUA VA
THAO LUAN




4.1. Thi nghiem 1: Hoat tinh enzym
cellulase va xylanase thi nghiem




-

Hoat tinh enzym cellulase va xylanase thi nghi¢m

™~

Mau cellulase (Ul/g) xylanase (Ul/g) Protein (mg/'g
BTI 32,738 13,943 0,265
BT2 25.635 43.011 0,198
BT3 39.603 75,762 0,337
BT4 16.468 20,027 0,184
BIN1 30,635 48,118 0,274
BN2 13,333 21,057 0,201
BX1 16,707 29,032 0,202
_BXE 10,119 10,484 0,160
. HT 86,151 52,778 0,227
LC1 84,682 69,893 0,343
LC2 48.690 54,928 0,302
R 0.754 3.226 0.196
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Mau enzym thi nghiém

Po thi biéu dién hoat luc cellulase, xylanase, protein ciia cac
mau thu twr cac dia phuong




4.2. Thi nghiém 2: Anh hwong ciia pH
den hoat tinh cellulase va xylanase thi

nghiem




4.2.1. Anh hwéng ciia pH dén hoat tinh cellulase thi nghiém

pH

Hoat tinh cellulase® (Ul/g)

HT

LC1

BT3

BN1

BX1

22

12,032 ¢

7,063 g

6,191 e

4,821 e

2,460 f

3,0

63,532 ¢

66,508 d

16,905 d

29,921 cd

4,683 ¢

4,0

73,690 b

76,508 b

25,476 ¢

30,754 ¢

11,230

5,0

85,635 a

82,500 a

46,131 a

37,441 a

28,452 a

6,0

59,643 ¢

68,849 ¢

32,480 b

36,290 b

21,984 c

7,0

30,714 d

62,381 e

23,234 ¢

29,464 d

23,849 b

8,0

31,349 d

33,452 f

16,111d

20,615d

12,183 d

Trung binh

50,942

56,752

23,790

27,044

14,977

“Trung binh cua ba lin lap lai.
Cac trung binh dwoc theo sau boi mot chir giong nhau trong cung mot cot thi
khac biét khong co y nghia thong ké ¢ mirc 5%.
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2,2 3,0 4,0 5,0 6,0 7,0 8,0
pH

Po thi biéu dién anh hwéng ciia pH dén hoat tinh cellulase
thi nghiém




4.2.2. Anh huéng ciia pH dén hoat tinh xylanase thi nghiém

pH

Hoat tinh xylanase? (Ul/g)

HT

LC1

BT3

BN1

BX1

2.2

14,828 ¢

11,561 g

11,397 £

10,458 €

10,989 e

3,0

26,430 d

29,330 ¢

12,582 ¢

10,458 €

12,868 d

4,0

30,188 ¢

52,737 d

15911d

23815 ¢

21,528 b

5,0

47,753 b

68,791 b

28,064 a

60,457 a

24,061 a

6,0

50,368 a

78,391 a

23,754 b

50,654 b

22,467 b

7,0

27,491d

57,884 ¢

17,647 ¢

23,284 ¢

18,954 ¢

8,0

12,990

24,673 £

12,275 ef

16,871 d

13,235 d

Trung binh

30,007

46,195

17,376

28,000

17,729

“Trung binh ciia ba lin lip lgi.

Cdc trung binh dwoc theo sau béi mét chiz giong nhau trong cing mot cot
thi khac bi¢t khong co y nghia thong ké ¢ mirc 5%.
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4.3. Thi nghiém 3: Anh hwong cia
nhiét dé dén hoat tinh ciia cellulase va

xylanase thi nghiem




4.3.1. Anh huéng ciia nhiét @9 dén hoat tinh cellulase thi nghiém

Nhiét o
(°O)

Hoat tinh dac hiéu cellulase*(UI/g)

HT

LC1

BT3

BN1

BX1

40

84,841 a

81,627 b

46,786 c

37,560 ¢

27,103 b

45

85,714 a

83,532 b

50,714 b

40,774 b

28,770 a

50

88,492 a

89,524 a

54,960 a

47,064 a

17,302 ¢

55

68,056 b

57,540 ¢

30,794 d

32,143 d

11,746 d

60

49,008 c

34,921 d

23,889 ¢

26,071 ¢

10,675 e

70

42,897 d

33,333d

16,587

17,183 f

2,698 £

Trung binh

69,835

63,413

37,288

33,466

16,382

“Trung binh ciia ba lin lip lqi.
Cac trung binh dwoc theo sau boi mot chiv giong nhau trong cung mot cot
thi khac biét khong co y nghia thong ké o mirc 5%.
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4.3.1. Anh huéng ciia nhiét 39 dén hoat tinh xylanase thi nghiém

Nhiét do
(°C)

Hoat tinh dac hi€u xylanase?*(UI/g)

HT

LC1

BT3

BN1

BX1

40

49,387 d

78,106 a

54,698 ¢

59,927 ¢

26,838 ¢

45

56,332 ¢

81,536 a

67,116 b

62,010 b

30,310d

50

57,108 ¢

88,358 a

78,677 a

63,930 a

35,784 a

55

59,028 b

48,529 b

69,608 b

23,121 ¢

33,252 b

60

60,417 a

46,242 b

39,216 d

18,219

32,067 ¢

70

30,923 ¢

44,444 b

31,944 ¢

25,899 d

13,848 £

Trung binh

52,199

64,536

56,876

42,184

28,683

“Trung binh ciia ba lan lip lqi.

Cdc trung binh dwoc theo sau béi mot chiv giong nhau trong cing mot cot

thi khdc bigt khong cé y nghia thong ké 6 mirc 5%.
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4.4. Thi nghiém 4. Anh hwong ciia thoi
gian den kha nang thuy phan rom raq

da qua xw ly cua enzym thi nghiem




Luwong duong khir trwée va sau thity phén ciia cAc mau thi nghiém

Mau

Nong do dwong trong dich thity phan rom ra (mg/ml)

0 gio

1 gio

2 gio

4 gio

6 gio

8 gio

24 gio

DC

0,000

0,027

0,045

0,054

0,063

0,072

0,045

4,649

9,216

9,189

9,081

6,964

6,784

6,676

4,090

7,270

6,636

6,775

6,450

5,901

5,802

3,613

6,568

6,027

6,000

5,973

5,919

5,838

HT

3,631

12,243

11,676

11,622

10,486

10,351

10,270

LCI

6,324

11,784

11,703

11,586

11,703

8,946

9,514

(Chui thich DC: déi chitng)
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4.5. Thi nghiem 5. Kha nang thuy phan
rom ra da qua xw ly cua emzym thi

nghiém dwéi cdc diéu kién pH va nhiét
do




Anh huéng ciia nhiét do va pH dén lwong dwong khir gidi phong trong qua
trinh thuy phan

Nhiét do
(°C)

pH

Lwong dwong khiwr giai phong khi thay phan® (mg/ml)

HT

LC3

BT4

BN1

BX1

5,0

8,288 a

1,667 ¢

4,306 a

3,748 a

2,973 a

5,5

3,225 ¢

2,234d

1,910 cd

3,000 c

2333b

6,0

2414 £

2,270d

0,982 ¢

2,099 e

1,252d

5,0

3,459 d

3,279 ¢

2,694 b

3,505 b

1,685 ¢

5,5

3,108 €

3,036 c

2,631 b

2,739d

1,225 d

6,0

2216 ¢

3,829 b

1,838 d

0,586 g

1,135d

60

”Trung

5,0

3,162 ¢

8,171 a

2,045 c

2,848 cd

1,486 c

5,5

3,838 ¢

3,298 ¢

2,658 d

1,838

1,045 de

hmh6(9m b

lan lm77 En

2,486 d

1,577 e

0,135 h

0,837 e

Cdc trung binh dwoc theo sau béi mot chiz giong nhau trong ciing mot cot
thi khac biét khong co y nghia thong ké o mirc 5%.
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Po thi biéu dién anh hwéng ciia pH va nhiét d9 dén kha niing
thuy phan rom ra cua HT




DPuong khu (mg/ml)

1 I 0
6,0

0
0 Nhiét
do (C)

Po thi biéu dién anh hwéng ciia pH va nhiét d9 dén kha niing
thuy phan rom ra cua BT3




Puwong khir (mg/ml)

I__

6,0 5,0 55 6,0
Nhiét d) 60

(C)

Po thi biéu dién anh hwéng ciia pH va nhiét d9 dén kha niing
thuy phan rom ra cua BN1




Puwong khir (mg/ml)

H 0
6,0 so PH
50 Nhiét do
(C)

Po thi biéu dién anh hwéng ciia pH va nhiét d9 dén kha niing
thuy phan rom ra cua BX1
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4.6. Thi nghiém 6: Anh hwéng ciia
nong do rom ra den ham luong dwong

khw giai phong trong qua trinh thuy
phan




Anh hwéng ciia nong d9 rom ra trong qua trinh thity phan dén lwong
dwong khir gidi phong trong dich thity phin ciia cdc mau thi nghiém

Puong khir sinh ra trong qua trinh thuy phan® (mg/ml)

Nong dd rom ra (%)
1 % 3 4 5 6
0,523 e | 3,982c¢ | 10,117a| 7,.990b | 1,820d | 0,252 f

LCl 5,018d | 7,703 ¢ | 10,486a | 8,117b | 2,703 e | 0,135 f

BT3 1,000e | 2,378 ¢c | 4,649a | 3,595b | 1,577d | 1,108 ¢

BNI 0,486d | 0,883 ¢c | 2,775a | 1,279b | 0,541 d |0,216¢

0,495d | 1,658a | 1,261 b | 0937¢c | 0,315¢e [0,243 ¢

BX1
“Trung binh ciia ba lan ldp lai.
Cdc trung binh dwoc theo sau béi mét chiz giong nhau trong
ciing mot cot thi khdc bigt khéng cé y nghia thong ké ¢ mirc 5%.
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4.7. Két qud phan tach protein
tren Gel




4 N

Keét qua dién di bién tinh cdc mau enzyme thi nghiém
kDa
200
116.3
97.4
66,2 Vung
chira
L protein
cua
31 celluﬁlase
va
xylanase
21,5
14.4
1: Thang chuan 5. Dich enzyme LCI
2: Dich cellulase thuwong mai 6: Dich enzym HT
3: Dich xylanase thuwong mai 7: Dich enzym BNI

\ 4: Dich enzym BT3 8: Dich enzym BXI /




Két qua dién di khong bién tinh mau enzym cellulase

Ving
hoat tinh
> cua
cellulase
1: Dich cellulase thuwong mai 4: Dich enzym HT
2: Dich enzym BT3 5: Dich enzym BN1

3: Dich enzyme LCI 6: Dich enzym BXI



Két qua dién di khong bién tinh cic mau enzym xylanase

Ving
g hoat tinh
cua
Xylanase

1: Dich xylanase thuwong mai 4: Dich enzym HT
2: Dich enzym BT3 5: Dich enzym BN1
3: Dich enzyme LCI1 6: Dich enzym BX1




Gia tri Rf va Ig(trong lwgng phan tir) nhirng protein
trong thang chuan

lg (trong lwrong phan tir)
2,30
2,07
1,99
1,82
1,65
1,49
1,33
1,16
0,81




Lg (trong lwong phan tir)

0,08 0,14 0416 025 038 057 077 092 098

Rf

Do thi biéu dién su twong quan giira lg (trong lrong phan tir)
cua nhirng protein trong thang chuan voi Rf




Trong lwgng phan tir cua cac protein trong ché phlem cellulase, xylanase thwong mai va
dich enzym BT3, CL1.

CTM XTM BT3 LC1
kDa Rf kDa

106,85

87,00
66,20
54,09
51,06
39,40
36,60
24,95
22,36




Trong lwgng phan tir cua cac protein trong dich enzym
HT, BN1, BX1

BN1
Rf kDa




5. KET LUAN
VA KIEN NGHI




5.1. KET LUAN

> Dich ly trich dugc tr mdi truong trong nam Bao Ngu
(Pleurotus sp), Linh Chi (Ganoderma lucidum), Hau Thu (Hericium
erinaceus) déu c6 enzym cellulase va xylanase.

>Piéu kién toi uu dé cac enzym thi nghiém thuy phan rom ra

+ Thot gian thuy phan trong 1 g10.

+ pH 5,0 d6i voi mau HT, BT3, BN 1, BX1 va pH 6,0 doi vdi mau
LCI.

+ Nhiét d§ 50°C d6i v6i mau HT, BT3, BN1, BX1 va 60°C doi
véi mau LCI.

+ Nong d6 rom ra dé thuy phan 1a 3%




5.2. KIEN NGHI

» Khao sat kha ning anh hudng cta cac ion kim loai dén hoat
tinh cellulase va xylanase thi nghiém 14 can thiét.

» Nén nghién ctru cac loai nam da dang dang hon.

> Céc bich meo nam thu lam thi nghiém co su déng nhat vé
thoi gian trong va két thuc qua trinh thu hoach nam.

> Nghién ctru vé thanh phan co chat nudi trong nam dé tim ra

su anh huong do1 vol hoat tinh enzym ma ching sinh ra.




CHAN THANH
CAM ON!
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