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NGHIEN CU'U ENZYME CELLULASE VA PECTINASE TU CHUNG
TRICHODERMA VIRIDE VA ASPERGILLUS NIGER NHAM XU LY NHANH
VO CA PHE
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TOM TAT: V6 ca phé la mét phé pham khdng thé tranh khoi trong qud trinh san xudt ca
phé. Trong thanh phan ctia né chira nhiéu hop chat khé phan hiy tw nhién. Bang viéc sur.dung 2
ching nam méc Trichoderma viride va Aspergillus niger dé sinh tong hop cellulase va
pectinase lam cho qua trinh phan huy dién ra nhanh hon. Chiing t6i da nghién ciru va xdc dinh
cdc diéu kién dnh huwéng dén qud trinh san xudt hai enzyme nay. Diéu kién 161 1wu san xudt
enzyme pectinase cua Asperg;llus niger la: 2 ngay, do am 62%, giong 8%. Dzeu kién 16i wu san
xudt enzyme cellulase cua Trichoderma viride la: 4 ngay, do am 58%, gtong 8%. Qua thir
nghiém thiec té chiing t6i nhén thdy, vo ca phé phan hiy trong 14 ngay, 60% do am, 8% giong.

Tir khod: Trichoderma viride, Aspergillus niger, cellulase, pectinase.

1. GIOI THIEU

Vo6 ca phé chlem mdt sb lu'c;mg 16n trong qua ca phé. Nhimng nghlen clru chu yéu tap trung
vao viéc xtr ly de tan dung vo ca phé nhu 13 chét dinh dudng cho gia stic, gia caAm, tan thu axit
hitu co, san xuat huong thom ty nhién, cic nghién ctru loai bo cac doc chét caffeine va tanin c6
trong v6 ca phé, nghién ciru rng dung nhiét ning, trdng ndm #n va mg dung 1én men vo ca phé
dé tao phan bén [4].

Lén men gitp loai bé nhitng chét doc hai va sau cung la tan dung 1am phén bén. Day 1a mot giai
phap hiru hiéu vi khai thac triét dé viéc tan dung phé phu liéu nong nghiép hi¢n nay. Pé déy manh
vong chu chuyén vat chét cac phé thai nong nghlep trong d6 6 vo ca phé la tao phén bén [4].

Trong bai nghién ciru nay, ching tbi tién hanh cic phuong phap 1én men vo ca phé bing
Trichoderma viride va Aspergrllus niger. Qua trinh 1én men Trichoderma viride va Aspergzllus
niger nhim tin dung nguon phu phé pham trong néng nghiép, 1am giam kha ning 6 nhiém méi
truong do cac chét thai gdy ra nhu vo ca phé, hém bia sau khi 1én men bia, mat ri dudng, cac
loai trdu ctia nha may xay xat.. . Ung dung chu yéu ctia dé tai ndy nhim nghién ctru kha ning
phan huy pectin va cellulose Dang enzyme pectinase va cellulase.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1.Viit liéu va phwong phap

Vit liéu:

- V& caphé dugc ldy tir mt nha may xay xat & Buén Mé Thuét va Gia Lai, ching thudc
giéng ca phé Robusta, thudc loai coffea canephora.

- Chuing Trichoderma viride va Aspergillus niger do B mon Cong nghé sinh hoc,
Truomg Dai hoc Bach Khoa Tp.HCM cung cap.

Phwong phap:

—  Xéc dinh hoat tinh pectinase bing phuong phap so mau [2]

- Xaéc dinh hoat d6 cua cellulase dya vao duong khir tao thanh [1]

- Céc phuong phép khéc la cac phuong phéap 1én men va nudi chy vi sinh vét c6 trong
phong thi nghiém vi sinh vat, Truong Pai hoc Bach Khoa Thanh phd Hé Chi Minh.
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2.2.Bo tri thi nghiém
Nghién ciru thanh phc’z“n méi trwomg dén sinh téng hop enzyme pectinase va cellulase
Chung t5i tién hanh bé tri thi nghiém vd&i céc thanh phén méi trudng twong Ung nhu sau. Co
dinh thanh phan cam 75% va thanh phan (NH4)2504 1%, thay dbi thanh phén triu va bot ca rot.
Bot ca rot 1a tac nhan gitp kich thich sinh téng hop pectinase va triu Ia tac nhan kich thich sinh
tong hop cellulase. Ta ¢ bang thanh phan méi trrdng thi nghiém duoc b tri nhu sau.

Bing 2.1. Thanh phan moéi truong thi nghiém theo phan trim

Pon vi tinh phén trim (%)

Méi trudmng sb 1 2 3 4 5 6
Cim 75 75 75 75 75
Triu 22 20 18 16 14 12
Bot ca rot 2 4 6 10 12
(NH,),SO, 1 1 1 1 1 1

Thém nuée diéu chinh d6 4m 60%. Céy gidng vao va nudi cdy & nhiét do phong khoang 28
—30°C. Thoi gian khao sat adi véi A, niger 13 48 gio va T.viride 1a 72 gid. Sau d6 xac dinh hoat
tinh pectmase (d6i voi A.niger) va cellulase (d6i véi T.viride) bing cach do d hip thu quang
phd & budc séng 584 nm cho pectinase va 540 nm cho cellulase.

Ngh:en civu dnh hwéng ciia thoi gian dén sinh tong hop enzyme pectinase va cellulase

Két qua cua thi nghiém trén dugc 4p dung dé tiép tuc cho thi nghlem nay. Sau khi chon
dugc méi trudng tot nhat cho sinh tong hop enzyme pectinase ((‘1‘01 vOi A. niger) va cellulase
(d6i v6i T. viride), ta tién hanh bd tri thi nghiém nudi cdy nim méc va liy miu & cac thoi diém
khac nhau. Thoi gian khéo sat tir 28 — 32 — 36 — 40 — 44 — 48 — 52 gid, gitt nguyén do 4m 60%.

Nghién czi'u dnh hwong ciia dp ém dén sinh tong hop enzyme pectinase va cellulase

Ciing gidng nhu thi nghiém trén, nhitng két qua khao sat dugc ap dung nhu thanh phan moi
trudng va thoi gian cho thi nghiém ndy. Thay d6i d6 4m theo cac gid tri nhu sau: 50% - 54% -
68% - 62% - 66% - 70%.

Nghién cieu anh hwong cia lugng giong Trichoderma viride va Aspergillus niger dén
kha na"ng phc‘z‘n gidi vo ca phé

Cdy gidng vi sinh vit vao méi truong nhén gidng da x4c dinh cac thanh phan t6i uu nhu
trén. Nubi trong thoi gian 7 ngay cho moc sinh bao tir cyc dai. O thoi diém nay ldy mét lugng
giéng trong méi trudmg nhan gidng cdy vao céc binh tam gidc chira méi truorng vO ca phe theo
ty 18 2% - 4% - 6% - 8% - 10% - 12%. C6 dinh dd 4m trong cac binh nudi cay la 65% va thoi
gian khdo sat 1a 7 ngay. Xéc dinh thanh phan cellulose va pectin di thuy giai so v&i ban dau.

Nghién ciru anh hwong cia do ém dén kha ndng phdn gidai vo ca phé ciia Trichoderma
viride va Aspergillus niger

Sau khi da xdc dinh dugc lugng gidng t6t nhit dua vao méi trudng vo ca phe, co dinh chi
tiéu ndy. Thay d6i d6 4m nhu sau: 50% - 55% - 60% - 65% - 70% - 75%. Nudi cy trong 7
ngdy, sau d6 dem xéc dinh thanh phan cellulose va pectin da thuy giai so véi ban dau.

Nghién ciru dnh huéng ciia thoi gian dén kha ning phin gidi vé ca phé cua Trichoderma
viride va Aspergillus niger

Ciing glong nhu trén, sau khi xdc dinh cic chi tiéu t6i wu cb dinh lugng gidng dua vao moi
truong, d§ am va nhi¢t d6 t6i wu. Khao sat theo thoi gian: 7 — 14 — 21 — 28 — 35. Theo ddi sy
thay d6i ham luong cellulose va pectin.
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3. KET QUA THUC NGHIEM VA THAO LUAN

8 I8 Anh hwémg cia thanh phin mdi trwdng dén hoat tinh cdc enzyme pectinase va
cellulase 2 : o

Két qua thi nghiém duogc trinh by trong hinh sau:
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Trong thanh phin mdi trudng ‘nhén giéng,‘ chung toi ch dinh ham luong cam va mubi’
sunphat amén ((NH4),SO.), thay doi thanh phan trau va bot ca rot. Nhu vay, bdt ca rot 1a tac
nhan kich thich cho nim méc sinh téng hop pectinase. Trau 14 tdc nhan lam cho méi trudng
thoang x&p, tao diéu kién cho ndm méc phat trién tét. Ban déu nam méc sé tan dung nhimg chat
d? tiéu trong mdi truong nhu céc loai duong nhung khi méi truong dinh dudng bi can kiét thi
nAm méc phai tiét ra nhing enzyme dé phan hiy co chét khéc thanh duong dé tiép tuc ton tai va
phét trién. Tuy nhién, cling thy thudc vao néng d cta co chét nhiéu hay it ma ndm mdc s& tiét
ra lvong enzyme khac nhau. Ham lugng bét ca rot 12 8% kich thich cho qua trinh sinh téng hop
pectinase c6 hoat tinh cao nhét. Tuy nhién, khi ta ting ham luong ca rét thi hoat tinh cua
enzyme van khong tang vi sy tong hop cua enzyme con phy thuge vao kha nang tiét tbi da cua
tirng loai vi sinh vat c6 nghia la néu téng ham luong co chét vugt qua mét gidi han nhat dinh thi
hoat tinh enzyme s& giam do 2 nguyén nhan, tht nhat do co chét tao ap luc lam giam qué trinh
sinh téng hop, thir hai do co chét ting trong khi ning lyc tiét toi da khoéng ddi 1am hoat tinh
enzyme giam.

Ciing giéng nhu thi nghiém trén, ching toi cb dinh thanh phén cam va mudi sunphat amén,
chiing t6i chi thay d&i hai thanh phén 14 trdu va bgt ca rot sao cho tong cua chiing chiem 24%.
Nhu vay néu ting lugng bt ca rot 1én bao nhiéu thi lugng trdu tuong (ng s& giam bay nhiéu va

I3 5

ngugc lai. Bt ca rot 13 tac nhan kich thich cho sinh tong hgp pectinase thi trdu s& 1a tac nhan

kich thich cho ndm méc tong hop cellulase. Ném moéc s& uu tién sir dung nhing chét dé tiéu
truée nhung khi méi truong dinh dudng ban diu tré nén bi thiéu hut thi ching s& uu tién si
dung nhimg chit d& phan giai dé chung c6 thé st dung dugc. Chung toi nhan thay khi ham
lugng ca rot dua vao moi truong la 6% va ham luong triu 12 18%. Khi d6 cellulose c6 trong trau

s& cao hon lugng pectin c6 trong ca rot va méi trudng lic ndy s& lam cho nim méc tiét ra nhiéu
enzyme cellulase hon.

3.2. Anh hwéng ciia thdi gian dén qua trinh tong hgp enzyme pectinase va cellulase
Két qua thi nghiém duoc trinh bay trong hinh sau:
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Hinh 3. Anh huéng ctia thdi gian dén qué trinh Hinh 4. Anh huong cia thoi gian dén qué trinh
tong hop enzyme pectinase tong hgp enzyme cellulase

Khi cay nim moc vao moi truomg, ching sé khong tiét ngay ra enzyme ma s& tiét kiém ning
lugng den mirc t6i da va sir dung ngay nhimg chat dé sir dung nhat 1a céc dufmg don, khoang
chat cod san Sau do ching s& tiét ra enzyme tiy vao thanh phan céc chit c¢6 trong mdi trudng.
Nim méc phat trién duogc chia ra thanh 4 giai dogn nhu sau: thich nghi, phat trién, can bing va
tir vong. O giai doan thich nghi va phat trién, nam mbc s& tim cach thich nghi va tiét ra loai
enzyme nao va 56 luong bao nhleu dé co thé ton tai va phat trién. Theo thoi gxan thi lugng
enzyme tiét ra s& tang dan va dén mot mirc @6 6n dinh, sau d6 s& giam di khi méi truong dinh
dudng can kiét dan. O méi truong thi nghiém nay, qué trinh san sinh enzyme pectinase trong
khoang thoi gian 2 ngay 1a cao nhat.

Ciing tuong ty nhu truong hop sinh tong hop enzyme pectinase, qué trinh sinh tong hop
enzyme cellulase ciing ting tuong tmg theo thoi gian. O T. viride, thoi gian ting trudng chim
hon nhung tao ra hé enzyme cellulase rat t6t. San phdm cua hé enzyme cellulase la cellobiose,
mét chit kim ham hoat tinh ciia exo - # —glucanase. Do d6 ma qué trinh sinh téng hop enzyme
cellulase ¢ T. viride ting truéng manh trong khoang thdi gian fir 4 ngay.

3.3. Anh huong ciia d§ 4m dén qua trinh tdng hop enzyme pectinase va cellulase

Két qua thi nghiém duoc trinh bay trong hinh sau:
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Céc qua trinh sinh trucmg va phat trlén cua nim moc déu co lién quan dén d6 4m. Do im 1a
yeu td quan trong trong moi tru&mg Neu d6 4m qua thap thi xay ra ‘hién tuong loai nuée ra khoi
té bao nam moc va lam cho té bao bj chét. Piéu nay s€ lam han ché sy sinh truéng va phat trién
cua ndm méc. Néu d6 4m qué cao thi ciing khong t6t cho sy sinh trudng va phat trién. O mdt dd
4m nhét dinh, khi d6 hoat dong trao d6i chit dién ra t6t nhét thi sy sinh truéng va phét trién cia
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nam moc s€ didn ra tét nhét. O moi truong thi nghiém néy, d6 4m thich hop cho A. niger phat
trién tt nhét 12 62% va qua trinh san sinh enzyme pectinase 14 cao nhat

Cling twong tu nhu truong hop trén, chiing t6i nhan thiy & d6 4m 58% thich hop cho qua
trinh sinh tong hop enzyme cellulase c6 hoat tinh cao nhat o T. viride.

Tur céc két qua trén, ching t6i nhan thdy dé ndm méc sinh trudng va phat trién tét va san
sinh ra timg loai enzyme cuc dai thi tiy thudc vao timg loai giong ma chung ta bd tri 6 4m
thich hop.

3.4. Anh huéng ciia ham lrgng gidng dén sw phén gidi pectin va cellulose trén vé ca phé

Két qua thi nghiém duge trinh bay trong hinh sau:
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l{‘lnh 7. Anh huorng cua ham lugng giéng dén's sur H‘mh 8 Anh huéng clia ham lugng g:éng den su
phén giai pectin phén giai cellulose

Qua trinh phén giai pectin cua nim moc cao hay thép phu thudc vao qua trmh sinh tong hop
enzyme pectinase nhiéu hay it. Ty 1¢ glong ban déu 12 2%, 4%, 6% gitip cho pha én dinh va pha
sinh truéng dugc hinh thanh, Véi lugng gidng 8% thi ham lugng pectin phan hily cao nhét.

Su phén giai cellulose dya vao qua trinh sinh tong hop enzyme cellulase. Otyle
giong 8% thi ham lugng cellulose bi phan hity cao nhét. Ty 1& gdy bé ciia vo ca phé cao
nhit.

3.5. Anh hwéng cila d9 Am dén sy phin giai pectin va cellulose trén vé ca phé
Két qua thi nghiém dugc trinh bay trong hinh sau:

[T -

| [
g 12°f
H . ] g‘ '
i j = ——T. viride
E 2 A ‘ | %4 :
4 | R
i 3 | '5‘3 a
p 2,1
50 55 60 65 70
j ‘mm
Hmh 9. Anh hucmg cua do 4m den o Hmh 10. Anh hutmg clia 46 4m dén
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bj 4 4m thay déi lam thay dbi sy phén giai pectin. O d6 4m 60% thi sy phan giai cua pectin 1a
tot nhat. Theo thi nghiém 3.3 véi do am 62% thi ham lugng pectin dat mirc cao nhit. O day c6
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sur thay d6i va su thay d6i nay khong 16n lam. Chung t6i nghi rang, dd 4m c6 thé lam thay dbi
hinh dang v6 trong moi trudng lam anh hudng dén kha ning tiép can véi co chit va diéu nay
lam anh hu'(’mg dén kha ning phén giai vo ca phé.

& d6 4m 60%, qué trinh phan giai cellulose 14 tot nhit. Bay 1a diéu kién thich hop cho méi
trudmg vo ca phé phan hiy nhanh va ché phdm enzyme phat trién tdi wu.

3.6. Anh huéng cia thoi gian dén kha ning phan gidi vé ca phé clia Aspergillus niger va
Trichoderma viride
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Hinh 11. Anh huong cta thoi gian dén kha nang  Hinh 12. Anh hudng ctia thoi gian dén kha néng
phén giai vo ca phé cua Aspergillus niger phén giai v6 ca phé cua Trichoderma viride

Chiing t6i nhin thdy, sy phan giai pectin xay ra manh mé sau thoi gian 7 ngay khi cho ché
pham vao moéi truong vo ca phé. Qua trinh phén giai pectin khong xay ra dbng thoi véi sy phat
trién ctia nim. Chung t6i nhan thdy, ndm méc phat trién khé tot va sinh nhi¢t manh trong thoi
gian dau 1a 7 ngay nhung su phan giai cua pectin xay ra manh vao tudn tht hai. Diéu nay chung
t6 ndm moc phat trién tot nho nhiing chat d& phan giai c6 sin trong vo ca phé nhu dudng va cic
khodng chét. Chung t6i nhan thdy, sau thoi gian 21 ngay tro di, qua trinh gy bé clia vé ca phé
twong dbi chdm hon. Diéu nay cé thé do lucmg nam méc trong méi truong da dat trang thai can
bang. Nhu vay qué trinh 1én men phan giai vo ca phé trong vong 14 ngay sé giup ching ta tiét
kiém dugc thoi gian va chi phi cho qud trinh 1€n men.

Ciing twong tu nhu truong hop pectinase, ching t6i nhan thiy sy phan giai manh cua
cellulose cling sau 7 ngay khi cho ché pham vao mdi truong. Chung ciing phén giai kha t6t va
sau 14 ngay thi qua trinh [én men phén giai cellulose 12 manh nhit.

4. KET LUAN

Chung t6i da tim thay diéu kién t6i wu cho sinh téng hgp enzyme pectinase cua 4.niger la:
Thoi g:an 2 ngay, do am: 62%, ham lugng giéng: 8%.

Piéu kién ti wu cho sinh téng hop enzyme cellulase cua T.viride la: Thoi gian: 4 ngay, d6
4m: 58%, ham lugng gidng: 8%.

Diéu kién t6i wu cho su phan giai trén vo ca phé 1a: Thoi gian: 14 ngay, d6 am: 60%, ham
lugng gidng: 8%.
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RESEARCH ON CELLULASE AND PECTINASE ENZYME FROM
TRICHODERMA VIRIDE AND ASPERGILLUS NIGER IN ORDER TO
PROCESS COFFEE PULP QUICKLY

Tran Thi Thanh Thuan, Nguyen Duc Luong
University of Technology, VNU-HCM

ABSTRACT: Coffee pulp, which is waste material from coffee production line, has many
poor natural degradeble property. Cellulase aillus nigernd pectinase, which were bio-
synthesized by the fugus races of Trichoderma viride and Asperg, can improve the
disintergration process of coffee pulp. In this study, the conditions affecting the production of
these enzymes were studied.. The optimum conditions for producing Pectinase enzyme of
Aspergillus niger include: 2 days, 62% of humidity, 8% of culture. The optimum conditions for
the production of Cellulase enzyme of Trichoderma viride are lasting for 4 days, 58% of
humidity, 8% of culture. By carrying out real experiments we found that coffee pulp was
disintergrated in the duration of 14 days, 60% of humidity, 8% of culture.

Key words: Trichoderma viride, Aspergillus niger, cellulase, pectinase.
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