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PRODUCING ENZYME CELLULASE FROM TRICHODERMA HARZIANUM
AND USING ENZYME CELLULASE TO HYDROLYZE OKARA

Trwong Thi Minh Hanh, Chau Thi Tién
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Tém tat: Bai bao nay trinh bay két qua nghién clru mot sb diéu
kien cong nghé d& thu nhan enzym xenlulaza tr ndm méc
Tricoderma harzianum va st dung enzym thu dwoc cho qua trinh
thdy phan nguyén liéu ba dau nanh bang phuong phap enzym.
Diéu kién dé Trichoderma harzianum sinh téng hop xenlulaza c6
hoat Iwc enzym cao (4,401U/ml) trén mai trwéng 1én men ban ran
v6i ti 1é gibng 5% c6 mat d6 bao t&r 7,8 x108 té bao/ml, nhiét do

30°C la ty Ié ba dau nanh bd sung 5%, d& dm ban dau 60% va
thoi gian nubi cay 120 gi®. K&t qua nghién ctvu &nh hwéng cla ti
& enzym/co chét, thoi gian va nhiét do cho thay, diéu kién tbt
nhat thdy phan béng enzym la ti 1& enzym/ co chét 4,5/5 (viw),
thoi gian 132 gio' va nhiét do 500C, lwgng dwdng khtr thu dwoc
1a 5,523 g/l.

T khéa: ba dau nanh, thiy phan, sinh tdng hop, dwong khir,
hoat Iyc enzyme.

1. Pit van dé

Céc san pham giau tinh bot 12 ngudn cung cip luong
thuc chinh cho con ngudi va dong vat nén viée st dung
mot lugng 16n cac san pham nay cho cac qua trinh Ién
men co6 thé lam anh huong dén an ninh luong thuc thé
gidi. Trong khi d6, xenluloza 1a mot hop chét c6 ham
lwong rat 16n trong thién nhién, n6 chiém dén hon 50%
tong luong hydrocacbon trén trai dat [1], 14 mot ngudn
nguyén liéu vo tan va ré tién dé c6 thé san xuét dich thuy
phéan duong va nhleu san pham ¢6 gia tri khac, ddng thoi
gitp giai quyét van dé 6 nhiém méi truong.

Bi dau nanh 1a phu pham cta cong nghiép san xuét
stta dau nanh, bdt dau nanh va cac san phém khac. Véi
Ikg hat dau nanh ¢6 thé cho ra 1.1+1,5 kg ba, trong do
chia lugng 1én chat xo nhu: xenluloza,
hemixenluloza va lignin chiém khoang 50%, khoang
25% protein, dau 10-15%, it tinh bot va cacbohydrat
don gian [1], [2]. Hién nay lugng ba dau nanh tao thanh
trong qua trinh san xuét trén toan thé giéi rat 16n. Theo
tai liéu nghién ctru madi day ¢ Nhat Ban khoang 800.000
tan, & Han Qudc khoang 310.000 tan va & Trung Qudc
khoang 2.800.000 tin ba dau nanh dugc san xuét tir du
phu hang nam [1].

Nha may stra ddu nanh Viét Nam - Vinasoy ¢ Quang
Ngii trong qué trinh san xuét sita d cho ra mot lugng 16m
ba thai khoang 30 tan/ngay. Hién tai vin chua c6 hudng
gidi quyét mang tinh ldu dai va hiu qua kinh té, cac
huéng giai quyét chii yéu chi mang tinh tirc thoi 1a ban
cho cac hg dan lam thurc an gia stc.

Vi vay, thuy phan ba dau nanh thanh dich duong
glucoza sur dung trong cong nghlep thuc pham, s& gop
phan nang cao gia tri kinh t& va giam thiéu 6 nhiém moi
truong. Hién nay qua trinh thiy phan tir nguyén liéu khac
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reducing sugar,

nhau dugc thuc hién theo hai hudng, hudng axit hodc
huéng enzym. Mic dau thuy phan bang axit c6 hiéu qua
cao, thoi gian ngin nhung doi hoi ¢ nhiét d6 cao, d& an
mon thiét bi, gdy 6 nhidm méi trudng. Viée thiy phan
bang con dudng enzym la giai phap mang tinh tich cuc va
than thi¢én moi truong.

2. Nguyén liéu va phwong phap nghién ciru
2.1. Nguyén liéu

- B3 dau nanh thu nhan tr nha may sira ddu nanh Viét
Nam Vinasoy — Quang Ngai.

- Chiing nim méc Tricoderma harzianum dugc lay tir
phong cong nghé sinh hoc, khoa Hoa truong Dai hoc
Bach khoa Pa Nang, dugc bao quan ¢ dang bao tir.

2.2. Phwong phdp nghién ciru

2.2.1. Xac dinh thanh ph&n hoa hoc: ham lwong
xenluloza, protein, tro, lipit bang cac phwong phdp phdn
tich hoa hoc [3], xac dinh dwong khir bang phwong phap
DNS [3], [4].

2.2.2. Xdc dinh lignin bang phuwong phdp AOAC 949.04
(2010).

2.2.3. Phuwong phap lén men :

Hoat héa va nhdn giong [5], kiém tra khd néing sinh
enzym xenlulaza cua Trichoderma harzianum bang
phuong phdp khuéch tin dia thach [5]: Trichoderma
h{irzianum 0 dang bao tir bao quan lanh dugc ,hoat hoa
bang moéi truong Czapek-dox, sau d6 nhan giong cing
trong moi truong Czapek-dox c6 bo sung thém 0,5%
CMC ¢ 30°C trong tu am trong khoang 4 ngay, dém bao
tu bang budng dém hﬁng cau, dat mat do & muc 108 t&
bao/ml (tham khao két qua nghién ctru cia Ikram-ul-Hag,
Uzma Hameed (2005) [6], F. Deschamps, C. Giuliano
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(1985), Muhammad Irfan, Quatualain Syed (2010) [7]).
Bao tir gidng nay dugc kiém tra kha ning sinh enzym
xenlulaza trude khi dua 1€n men thu xenlulaza trén moi
truong ban rén.

Lén men thu enzym xenlulaza trén méi truong béan rin
[8]: thanh phan méi truong gdm trau, bd dau nanh, cam
75%, (NH4)2SO4 1%, ti 1& gidng 5% véi mat do bao tir 7,8
% 108 té bao/ml, nhiét 6 30°C. Thong s6 can nghién ciru:
thoi gian 1én men, ti 1¢ ba d4u nanh/tong chit tao xdp, do
4m moi trudng
2.2.4. Xdc dinh hoat ¢ enzym bdng phirong phdp do
luong duwong khwe sinh ra [3][4]. Phuong phap nay dua
vao sy phan hity co chdt CMC boi enzym cacboxymetyl
xenlulaza & pH=5, 40°C. Lugng duong khu sinh ra dugc
phan tng véi 2-hydroxy-3,5 dinitrobenzoic axit, mau sinh
ra sau phan tmg dugc xac dinh bang phwong phap so mau
trén quang phd ¢ budc song 540 nm. Mot don vi hoat tinh
xenlulaza (IU/ml) 1a lwgng enzym giai phong duge 1 Y
mol dudng khir khi thity phan CMC véi van téc 1 4 mol/
phit dudi cac didu kién phan tng
2.2.5. Thu nhdn enzyme xenlulaza: Nghién 5g canh
truong, cho vao 45 ml dung dich dém Na-axetate 50
mM, pH=5, lic trén méy lac 150 vong/phat trong 5
phat, loc thu dich tho. Tua dich loc bang cdn lanh ti 18
cdn:enzym (3:1). Tién hanh ly tdm lanh 4500 vong/phut
trong 15 phat. Thu két tia hoa lai v6i dém Na-axetat
50mM, pH=5 v&i cing thé tich [8].

2.3. Phwong phdp thity phdn bi diu nanh bang enzym
xenlulaza
Xenlulaza,démNa-axetat
B3 dau
nanh  — Thuy phén
(pH=5)

<«— Locli tim—p Bé théi

—»  Lam nguoi

Dich thuy phan

3. Két qua va thao luin
3.1. Phén tich thanh phan héa hoc ciia ba diu nanh

Két qua Bang 3.1 cho thdy bi dau nanh khao sat 6
thanh phan hoa hoc twong tu két qua nghién ctru ctia mot
sO tac gia nhu Bo Li, Fei Lu, Haijuan Nan, Yang Liu
(2012) [8], cta O'Toole (1999) [9], cua Guadalupe
Prestamo (2007)[2]. Trong do, xenluloza chiém ti 16 49%
kha cao, rat tét cho qua trinh thuy phan thu dich dudng,
lam co chit cho nhiéu qua trinh 1én men thu nhan san
pham. Tuy nhién lignin chiém ti 18 10,20% 1a thanh phan
lién két chat ch& véi xenluloza gay kho khan cho qua trinh
Xuc tac cua enzym xenlulaza.

Bdng 1. Mot 56 thanh phﬁn hoa hoc ciua ba ddau nanh
cua nha may Vinasoy- Quang Ngai

STT Thanh phan %

1 b6 4m 11%
2 Xenluloza 49%
3 Lignin 10,20%

3 Protein 7,60%
4 Lipit 10%

5 Puong khit 0,10%
6 Tro 3,74%

3.2. Nghién ciru 1én men thu nhdn enzym xenlulaza tir
ndam moc Tricoderma harzianum
3.2.1. Nghién ciru anh huong cia ty 1é bd ddu nanh bo
sung trong qua trinh 1én men thu nhdn enzym xenlulaza
Véi thoi gian 1én men 4 ngay, nhiét d 30°C, do 4m
60%, tilé })ﬁ dau n?mh bo sung yéo moi truong 1a 3, 5,7,
9, 11%. Két qua the hién trén do thi hinh 1 cho thay: véi
ty 1€ ba déu nanh 5% enzym c6 hoat d¢ cao nhat dat 3,85
1U/ml.

Hinh 1. Anh huéng ciia ti 16 b ddu nanh dén hoat tinh
enzym xenlulaza thu dwoc
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Ham luong ba dau nanh tang thi kha nang hoat dong
clia ndm tdt, tuy nhién cang ting ba dau nanh 1én nhiéu thi
lam cho d6 x6p cua méi trudong giam xudng, do bi dau
nanh lam méi truong khong thoang xdp, khong tao diéu
kién cho nam phat trién len 16i sdu vao moi truong. Vi
vay, khi taing ham lugng ba dau nanh 1én hon 5% thi hoat
tinh clia enzym xenlulaza van khong ting ma con gidm
xudng.

3.2.2. Nghién ciru anh huong cua thoi gian lén men thu
nhdn enzym xenlulaza trén méi triecong ban rdn
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Hinh 2. Anh huéng ciia thoi gian dén hoat dg
enzyme xenlulaza thu duoc

Str dung 5% b dau nanh, d6 4m 60%. Khao sat thoi
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gian nudi ciy tir 24 gio dén 216 gio, cir mdi 24 gio tién
hanh thu nhén dich enzym dé xac dinh hoat tinh enzym
xenlulaza bang cach do d6 hap thu quang & budc song la
540nm. Két qua thé hién ¢ hinh 2: Tai thoi diém 5 ngay
(120 gio), hoat tinh enzym dat cao nhat x=4,35 1U/ml.
3.2.3. Khao sat anh hwong cia do am dén qud trinh sinh
tong hop enzym xenlulaza

Tién hanh thay d6i d0 am & cac gia tri 50%, 55%,
60%, 65%, 70%, thoi gian 120 gio, ty 1¢ bd dau nanh la
5%. Thu va xac dinh hoat tinh enzym tuong tu céc thi
nghiém trudc.

Két qua hinh 3 cho thdy v6i do 4m 60% enzym thu
nhan c6 hoat @6 cao nhat.
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Hinh 3. Anh huong cua do am dén hoat tinh
enzym xenlulaza thu dwoc

Tai d6 4m 60% nay thi hoat tinh enzym dat 4,40 TU/ml
va thip nhét & do 4m 50% co hoat tinh 3,48 1U/ml, trén
60% thi hoat tinh enzym giam. Piéu nay c6 thé giai thich
12 d6 4m c6 lién quan dén qua trinh sinh trudng cua ndm
méc. Néu do am qua thép tre luong nude trong moi
truong thdp, 1am han ché qua trinh sinh truéng cua ném
moc cling nhu néng lyc phan giai moi truong tiét enzym
ciia ndm mdc. Nhung néu d6 4m qua cao ctng khong t6t
cho qua trinh sinh truong va phat trlen cua nam moc, moi
truong két dinh bén chat hon khién ndm méc kho len 16i
vao moi trudng.

3.2.4. Két ludn

Két hop cac diéu kién da xac dinh & muc 3.2.1, 3.2.2,
3.2.3, chiing t6i nhan thiy didu kién t&t nhat dé tién hanh
nudi cdy thu nhan enzym xenlulaza trén moi trudng ban
ran 1 ti 16 bd dau nanh bd sung 5%, thoi gian 120 gid, do
am 60%, ti 1& gibng 5%. Dich enzym thu nhén c¢6 hoat
tinh 4,4 TU/ml (thi nghiém 3.2.3), dugc st dung cho qua
trinh thay phén tiép theo.

3.3. Khio sdt qud trinh thiiy phén bang enzym
xenlulaza

3.3.1. Khdo sdt anh huwong cia ty 1é enzym xenlulaza dén
quda trinh thity phdn ba dgu nanh

Tién hanh thuy phan ba dau nanh véi 7 mau trong 7
binh tam gi4c, lugng co chit (bd d4u nanh) 5g, thoi gian
thiy phan 4 ngay (96 gio), nhiét do 48°C, ti 1¢ enzym/co
chét lan luot 1a 2,5/5, 3/5, 3,5/5, 4/5, 4,5/5, 5/5, 55/5

(v/w), bd sung dém Na-axetat 50mM dinh mirc dén cing
mot thé tich 100ml. Dich thiy phan thu nhan dugc dem
xé4c dinh ham lugng dudng khir bang phuong phéap DNS.
Két qua trinh bay & hinh 4.
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Hinh 4. Anh hong ciia ty 16 enzym dén qud trinh thiy phan
ba dau nanh

O thé tich enzym 4,5/5(v/w) tirc 4,5ml/5g co chat b
d4u nanh thi hoat dong ciia enzym du dé phan giai co chit
cho ham luong dudng khir cao nht.

3.3.2. Khdo sdt anh hwong cua thoi gian dén qud trinh
thuy phan ba ddu nanh

Tién hanh thity phan bi dau nanh véi 13 mau trong 13
binh tam giac, lugng co chét (bd dau nanh) 5g, nhiét do
48°C, ti 1& enzym/co chat 1a 4,5/5 ml/g (v/w) véi cac thoi
gian 14 24, 36, 48, 60, 72, 84, 96, 108, 120, 132, 144, 156,
168 gio. B6 sung dém Na-axetat 50mM dén cung thé tich
100ml. Két qua thé hién ¢ hinh 5.

Khi thoi gian ting thi ham lugng duong tang 1én, tuy
nhién dén mot giéi han nhéat dinh thi ham luong dudng
khong ting 1én nita. Ham luong dudng khir ting dan va
dat cao nhat & 156 gio, luc nay ndng do duong khur dat
khoang 5,425 g/l, sau thoi diém nay ham lugng dudng
khong tang nira.
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Hinh 5. Anh hirong ciia thoi gian dén qud trinh thity phdn
ba dau nanh

3.3.3. Khdo sdt anh hudng cia nhiét @6 dén qud trinh
thuy phan ba dau nanh

Tién hanh khao sat qua trinh thity phan ba d4u nanh &
cac nhiét do khac nhau la 46°C, 48°C, 50°C, 52°C, ti 1&
enzym/co chat 1a 4,5/5 (ml/g), thoi gian thiy phan 132
gi0. Két qua the hién o hinh 6.
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Hinh 6. Anh hieéng ciia nhiét @ dén qud trinh thity phdn
ba dau nanh

Tir hinh 6 trén chung t6i thiy nhiét d¢ ting thi lugng
duong khir tao thanh ting. Tiép tuc ting nhiét do thi két
qua lai cho ham lugng duong giam xudng. Cu thé trong
thi nghiém nay khi tdng nhiét do tir 44°C lén 50°C thi
duodng ting 1én, & nhiét d6 50°C thi ham lugng dudng tao
thanh dat 5,523 g/I, day la ham lugng duong la cao nhat,
tang nhiét do trén 50°C thi lugng dudng giam. Nguyén
nhan 14 do kha ning ting tdc d6 phan tng cua enzym cé
mot gidi han nhét dinh. Qua gidi han nhiét d¢ do, phan
ung enzym s€ giam
3.3.4. Két ludn:

Két qua & phan 3.3.1, 3.3.2, 3.3.3 cho thy & thoi gian
132 gio, nhiét do 50°C, thé tich enzyme/co chét 4,5/5
(v/w), dich thiy phan thu dugc c6 ham lugng duong
5,523g/1. Két qua nay cho phép chiing t6i chon do 1a cac
diéu kién tot nhit cho qué trinh thiy phan bing enzym
xenlulaza.

4. Két luan

- Bd d4u nanh khé ciia nha méay Vinasoy co do am
11%, xenluloza 49%, lipit 10%, protein 7,6%, lignin 10,2
%, tro 3,74%, duong khir 0,1%, c6 thé st dung cho qué
trinh thily phéan va Ién men.

- Diéu kién t6t nhit dé 1én men thu nhan enzym
xenluluza tr chung Tricoderma harzianum trén moi
truong ban ran & 30°C bd sung 5% ba dau nanh, thoi gian
120 gio, do am 60%, ti 16 giéng 5% v6i mat do bao tir 7,8
X 10 bao ti/ml. Dich enzym thu nhan c6 hoat tinh la
4,40 1U/ml.

- Pidu kién tot nhat dé thiy phan ba dau nanh bang
enzym xenlulaza 1a ty 1& enzym/co chat 4,5/5 (viw),
pH=5, nhiét d6 50°C, thoi gian thuy phan 132 gio thu
duoc lwgng duong khir 1a 5,523g/1.
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