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TUYEN CHQN VA TOI UU HOA VI KHUAN KY KHI SINH
TONG HQP ENZYME CELLULASE TREN CO CHAT
BOT GIAY

Tran Non Nude, Vé Vin Song Todn, Dwong Thi Hiwong Giang va Tran Nhdn Diing’
ABSTRACT

Optimal selection of strains, fermentation conditions and substrates, which are very
important for the successful production of cellulase by bacteria, were investigated in this
study. A total of 37 anaerobic bacteria was screened on modified Delafield medium, in
which Whatman filter paper powder was used as substrate. The results showed that the
isolate VK52 adopted the highest cellulase productivity, illustrated by the largest haloes
in diameter (20.5 mm) on Congo red-containing medium. The optimal conditions for
cellulase production by VK52 were determined as 300C, pH 8 and 4-day-incubation on
the medium supplemented with 0.4 % yeast extract. Paper and cellulose powder were the
most favorable subtrates for cellulase production by the isolate VK52 in comparision with
rice straw, sugarcane bagasse and rice husk.

Keywords: anaerobic bacteria, cellulase, endoglucanse, exoglucase, filter paper powder

Title: Selection and optimization of cellulase production by anaerobic bacteria on
paper powder substrate

TOM TAT

Nhitng yeu to quan trong trong viéc san xudt enzyme cellulase tir vi khudn nhw chon dong
vi khudn, t6i wu héa diéu kién nudi cdy va chon loc nguon co chat di dwoc tién hanh
nghién ciru. 37 dong vi khuan ky khi dwoc dem khdo sdt hoat tinh trén méi truong
Delafield cdi tién, véi viéc sir dung bot gidy loc Whatman lam co chdt. Két qud chon dong
cho thdy vi khudn VK52 cho duong kinh vong tron thiy phan lén nhat (20,5 mm) trén moi
trwong nhuém Congo-Red. Cdc diéu kzen 16 wu cho viéc sinh enzyme cia vi khuan VK52
dugc xdc dinh la tai pH 8, nhiét do 30°C va 4 ngay nuéi véi méi truong nuoi cay dirge bo
sung ham luong dich trich nam men la 0,4%. Nghién cieu ciing thé “hién rang voi diéu
kién nuéi cdy nhuw trén, bét giay va bét cellulose la hai co chdt tot nhat cho sw sinh
enzyme celluase tir vi khudn VK52 mdc di hoat tinh enzyme ciing duoc thé hién trén co
chat bét cellulose, bot rom, bd mia va vo trau.

Tir khoa: Bot gtay, cellulase, endoglucanase, exoglucanase, vi khudn ky khi

1 GIOI THIEU

Cellulose 12 mot trong nhiing sinh khéi hiru co phong phii va da dang trén trai dat
nay (Tomme et al., 1995). N6 la san phim dau tién cia sy quang hop trong cac
moi trudng trén trai dat, va la ngudn tai nguyén sinh hoc phong phti nhat dugc sinh
ra trong sinh quyén (100 ty tan khdi luong kho/nam) ma co thé tai tao lai duoc
(Javis, 2003), (Zang va Lynd, 2004).

Cellulose thuong dugc phan huy boi enzyme goi 1a cellulase. Sy

thity phan cellulose triét dé bang enzyme can co sy hoat dong phdi hop dong
thoi ctia 3 loai enzyme cellobiohydrolase (exoglucanase), endoglucanase hay
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carboxymethycellulase (CMCase) va B-glucosidases (Bhat, 2000). Mac du duoc
nghién ctu sau cac enzyme khac nhu protease, amylase (nhiing nam
1980)...nhung enzyme cellulase dd déng vai trd quan trong trong nhiéu linh vuc
doi song. Enzyme cellulase duoc tng dung trong nhiéu linh vuc nhu xu ly phé
pham nong nghiép, trong cac nganh coéng nghiép nhu trong san Xuét bia, chat tay,
dét, gidy, thuc pham va ca trong y dugc...(Kirk ez al., 2002), (Cherry va Fidantsef,
2003).

Nhiéu nghién ciru cho thiy rang enzyme cellulase — mot hé enzyme phirc tap -
duoc sinh ra boi nhiéu vi sinh vat, phd bién 1a nAm va vi khuan (Bahkali, 1996),
(Shin et al., 2000) va (Immanuel ez al., 2006). Mac du nhiing loai nam soi thi to ra
phan huy rat tot cac cellulose tu nhlen (Selby et al., 1963), (Mandels va Reese,
1964) thé nhung vi khuan lai ¢6 toc do sinh trudng cao hon so v6i nam nén c6 tiém
ning 16n dé duoc dung trong viéc san xuét cellulase. Tuy nhién, viéc nghién ciru
kha ning sinh enzyme cellulase ciia cac dong vi khuan nhin chung van con khiém
ton so voi nghién cuu trén nam (Crawford, 1986; Li and Gao, 1996, Ekperigin,
2006). Du vay, dic diém phan giai cellulose cua vai gidng vi khuan nhu
Cellulomonas, Cellovibrio, Pseudomonas, Sporosphytophaga spp. (Nakamura va
Kappmura, 1982); Bacillus va Micrococcus (Immanuel et al., 2006) da dugc
bao cao.

Viéc san xuét enzyme dugc kiém soat chat ché véi cac dong vi sinh vat va cac diéu
kién nuoi cdy ching. Kha ning sinh cellulase phu thugc vao mot quan hé rat phirc
tap lién quan dén nhiéu yéu t6 nhu nhiét do, pH, chit cam ung, chat phu thém vao
mdi trudng, su khudy, thoi gian nudi cdy,...(Immanuel et al., 2006). Do do, viéc
tuyén chon dong vi khuan c6 kha néng sinh enzyme cellulase manh va nghién ctru
su anh huong cua cac diéu kién nuoi ciy dén kha nang sinh tong hop cellulase cua
cac dong vi khuan do s€ giup ich cho viéc san xuit enzyme cellulase tot hon cing
nhu trong viéc cai tién cic san pham vi sinh, dic biét 14 trong cac ché pham h tro
va xtr Iy phé pham nong nghiép sau thu hoach — noi ma thanh phan cellulose chiém
ty 1€ kha cao (hon 50%).

2 PHUONG TIEN VA PHUONG PHAP NGHIEN CUU

2.1 Phuong tién

- Nguyén ligu: Giéy loc Whatman No.1, b3 mia, ba trdu, rom, bot cellulose.

— Ngudn vi sinh vat: 37 dong vi khuan ky khi 1a tap doan giéng da dugc phén lap
tir ba mia, trdu, da co va phan triu, bd do V& Chi Prc va Nguyén Vin Chic
(2009) thyc hién va trit lanh ¢ 40C trong moi trueong c6 chira glycerol.

- Hoa chét:_ K,HPO, (Merck), MgS0O,4.7H,0 (Merck), Congo Red (Merck), yeast
extract (An D9), bot cellulose (An D9), Carboxylemethyl Cellulose (CMC)
(Merck), (NH4),SO4 (Merck), Tris- HCl (Sigma), NaOH (Merck), NaCl,
Agar,...

—  MBOi trudng nudi vi khuan 13 méi truong Delafield (Ryckeboer ef al., 2003).

— Chéc thiét bi va dung cu ding trong phong thi nghiém CNSH vi sinh vat, Cong
nghé enzyme va Sinh hoa.
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2.2 Phwong phap nghién ciru

2.2.1 T u){én chon dong vi khudn ky khi ¢é kha ndang sinh tong hop cellulase manh
nhat

Vé6i muc dich so sanh va tuyén chon dong vi khuan c6 kha ning sinh tong hop
cellulase, cac dong thuan dwoc khao sat kha nang ndy trong moéi trudng thach
Delafield (Ryckeboer et al., 2003). Tung dong vi khuén trong éng nghiém gidng
trir trong glycerol dugc dem cdy chuyén sang cac dia thach méi trudng Delafield
Vo1 co chat bot gidy roi dem ¢ 300C trong 3 ngay dé kich hoat lai kha nang sinh
tong hop enzyme cellulase. Tiép theo, cac dong vi khuin ky khi do tiép tuc dugc
chuyén sang nudi trong méi truong Delafield co chit bot gidy (khong c6 agar) &
nhiét do va thoi gian nhu trén. Sau d6, 20 pl dich nudi cia mdi dong vi khuan
duoc cho vao cac giéng da duogc khoét sacm trén moi truong thach bot giéy, roi dem
1 ky khi ¢ 300C. Sau 5 ngay u, cac dia trén dugc Iy ra khoi binh u ky khi va dem
nhudm Congo Red dé danh gia kha ning thity phan cellulose c6 trong bot gidy cua
cac dong vi khuan ky khi thong qua d6 16n ciia duong kinh vong tron thity phén.
Viéc kiém tra hoat tinh cellulase bang viéc do duong kinh vong tron thuy phan
duoc tién hanh theo phwong phap di miéu ta boi Laurent et al. (2000).

2.2.2 Khao sat sy anh huong cua pH va nhi¢t do dén kha nang sinh tong hop
cellulose cua dong vi khuan da chon

Dong vi khuan cho dudng kinh vong tron thuy phén cao nhat duoc tuyén chon tir
thi nghiém 2.2.1 tiép tuc dwoc dem di tién hanh khao sat sy anh huéng cua pH va
nhiét d6 dén kha ning sinh enzyme cellulase ciia ching. 20 pl dich nuéi ciia dong
vi khuan d3 chon duoc dem chung vao cac dia thach moéi truong bot giéy c6 pH
thay ddi tir 4 dén 11. Sau do, cac dia duoc dem 0 & cac nhiét do khac nhau tir 30°C,
35°C, 40°C, 45°C, 50°C. Tuong ty thi nghiém 2.2.1, sau 5 ngay u, kha ning sinh
enzyme cellulase ctia dong vi khuan van dugc do bang phwong phap nhuém Congo
Red theo mo ta ctia Lauren ef al. (2000).

2.2.3 Khao sat sy anh huong cua dich trich ndm men 1én kha ndng sinh tong hop
cellulase cua dong vi khudn da chon

Vi muc dich xac dinh ham lugng dich trich ndm men thich hop thém vao moi
truong nudi cdy cho su sinh tong hop cellulase t6t nhét cua dong vi khuan, 300 pl
dich vi khuan dd chon dugc ching vao cac dng falcon 15ml méi trudng bot gidy
(khong c6 agar) dd bo sung cac ham luong dich trich nAm men khac nhau 0%,
0,1%, 0,2%, 0,3%, 0,4%, 0,5%, 0,6%. Trong d6, pH ctia méi trudng da dugc chinh
vé pH chon dugc ¢ thi nghiém 2.2.2. Sau thoi gian nudi 3 ngay 6 nhiét d6 chon
dugc & thi nghiém 2.2.2, dich enzyme thé dwoc thu nhan b::ing cach ly tam lanh
7000 vong/phut trong 20 phut & 4°C. Hoat tinh enzyme cellulase va ham lugng
protein sinh ra lan lugt dugc do bang phuong phap Nelson — Somogyi (1944) va
Bradford (1976).

2.2.4 Khao sat sy anh hwong cua thoi gian nuoi dén kha nang sinh tong hop
cellulase cua dong vi khudn da chon

Dong vi khuén da chon duoc chung vao cac ong falcon 15ml moi truong dinh

dudng bot giay da bo sung ham lugng dich trich nam men da chon dugc ¢ thi

nghiém 2.2.3, véi gia tri pH da hiéu chinh phu hop va nhiét d6 u da chon dugc &
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thi nghiém 2.2.2. Cac enzyme sinh ra duoc thu nhin bang cach ly tdim nhu trinh
bay o trén sau 0, 1, 2, 3, 4, 5, 6, 7, 8, 9 ngay nud6i. Sau do, hoat tinh enzyme
cellulase va ham lugng protein sinh ra dugc x4c dinh nhu da trinh bay & trén.

2.2.5 Anh hwéng cia diéu kién nuéi cdy chon dwoc cho dong vi khudn trén cdc
moi truong bot gidy, bot cellulose, bot rom, ba mia, vo trau

Céc co chét co chira cellulose khac nhau gdm bot gidy, bot cellulose, bot vo triu,
bot ba mia, bot rom, duge sir dung nhur la cac nguon carbon trong mdi truong dinh
dudng sinh tong hop cellulase. 300 ul dich vi khudn dugc dem ching vao cac ong
falcon c6 chira ham lugng dich trich ndm men da chon, roi dem di G nuédi véi céac
diéu kién d3 chon & cac thi nghiém trén. Sau d6, hoat tinh enzyme thé va ham
luong protein sinh ra cling dugc x4c dinh nhu da trinh bay & trén.

2.3 B tri thi nghiém va phan tich thong ké

Tat ca s6 liéu thu duoc trong dé tai duoc phén tich thong ké ANOVA (Analysis of
Variance) duéi bd tri thi nghiém hoan toan ngiu nhién CRD (Completely
Randomized Design). Tét ca thi nghiém duoc 1ap lai 3 lan. Gia tri trung binh dugc
so sanh bang viéc kiém tra thong ké khac biét c6 y nghia LSDT (Least Significant
Difference Test) bang phan mém Statgraphic version 3.0.

3 KET QUA VA THAO LUAN
3.1 Tuyén chon dong vi khuin ky khi ¢6 kha niing sinh tong hop cellulase
manh nhat

Hinh 1 thé hién kha nang sinh enzyme cellulase ctia 37 dong vi khuan ky khi thong
qua viéc do dudng kinh vong tron thuy phan. Sau 5 ngay 0 ¢ nhiét do 30°C trén
mdi trudng thach, ngoai trir mot sb dong vi khuédn nhu 16, 26, 65 1a khong thé hién
hoat tinh cellulase, cac dong vi khuan con lai trong bd glong déu thé hién hoat tinh.
Nhin chung, da sb cac dong vi khudn nay déu thé hién hoat tinh kha thip véi su
biéu hién duong kinh vong tron thiy phan déu dudi 10 mm. Chang han nhu cac
dong vi khudn s6 1, 3, 15, 17, 27, 32, 64, 80, 83... tuong Ung cac gia tri dat dugc la
9,7; 8,3; 6,0; 5,5; 1,3; 7,7; 8,3; 2,2; 8,7 mm... Bén canh d6, mét s6 dong vi khuan
sinh tong hop cellulase kha tbt véi duong kinh vong tron thuy phan cao hon 10
mm nhu dong 2, 13, 84, 85...Trong dd, hoat tinh dugc biéu hién kha manh & cac
dong vi khuan 44, 76, 39 tuong tng vdi cac gia tri dudong kinh vong tron thity phan
1a 13,8; 15,7; 17,7 mm, dic biét hoat tinh cellulase sinh ra cao nhat & dong vi
khuan duoc ky hiéu 1a 52 twong tng véi gia tri duong kinh vong tron thity phan la
20,5 mm. Nhu vay dong vi khuan ky hiéu 52 dugc chon dé tién hanh cac thi
nghiém tiép theo.
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Hinh 1: Puong kinh vong tron thity phan cic dong vi khuin dem khio sat

) Ghi chu: Trong cung mét dong vi khudn, ca"c gia tri thu dwoc dé‘u‘dd dugc trie di duong kinh 16 duc va dugc xir
Iy thong ké su khdc biét ¢ y nghia ¢ mirc dé 5%. So liéu la gid tri cua 3 lan Idp lai.
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3.2 Anh huéng ciia diéu kién pH va nhiét do dén kha niing sinh tong hop
cellulase ciia dong vi khuan 52

Hinh 2 trinh bay su tuong tac giita pH va nhiét d6 anh huong dén kha ning sinh
téng hop cellulase ciia dong vi khuan 52. Két qua thi nghiém cho thay rang c6 su
twong tac anh huéng ciia pH va nhiét do dén kha ning sinh téng hop cellulase ciia
dong vi khuan 52. Trong do, tai cac gia tri pH thip (4 va 5) hodc kiém (10 va 11)
thi dong vi khuén khong thé hién hoat tinh cellulase & tit ca cac nhiét do sau 5
ngdy . Viéc sinh tong hop cellulase bit dau thé hién & pH 6 va quan sat kha rd
dudng tron thity phan ¢ pH 7 va dat gia tri cao nhat tai pH 8 va giam nhe tai pH 9
véi su khac biét c6 y nghia vé mat théng ké & do tin cdy 95% tai moi nhiét do
trong b tri thi nghiém.

Vé sy anh hudng cuia nhiét do, su thay doi duong kinh thiy phan cling tuong tu
nhu véi anh hudng cua gia tri pH. Gié tri trung binh duong kinh vong tron thuy
phan dat cao nhét tai nhiét do 30°C sau do giam dan & cac nhiét do con lai voi moi
gia tri pH thay doi. Tuy nhién, dac biét 1a tai nhiét do 40°C, gia tri duong kinh
vong tron thity phan & gia tri pH 9 cao hon cua gié tri toi wu pH 8 (twong tng véi
gia tri 19,3 mm va 17,7 mm) trong khi d6 tai cac nhiét d¢ khac thi duong kinh
vong tron thily phén ¢ gia tri pH 8 luén cao hon cuia pH 9.
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Hinh 2: Anh hudng twong tic pH va nhiét d§ dén sw sinh téng hop cellulase ciia dong vi
khuan 52

Tom lai, két qua thi nghiém da chi ra ring c6 sy danh hudng twong tic giita nhan to
pH va nhiét 46 dén kha ning sinh tong hop cellulase ciia dong vi khuén 52. Gia tri
pH 8 va nhiét do 1a 30°C duoc chon 1a tdi wu cho viée sinh téng hop cellulase cua
dong vi khuan (mg vdi gia tri duong kinh vong tron thity phan 1a 30 mm) va duoc
sir dung bd tri cho céc thi nghiém tiép theo.

Két qua cua thi nghiém nay tuong ty véi mot s6 nghién ctru trén thé gidi trong viée
khao sat sy anh hudéng cia pH va nhiét do dén kha nang sinh cellulase cua cac
dong vi khuén. Su anh hudng cia cac yéu tb moi trudong va dinh dudng 1én sy sinh
truong va sinh tong hop cellulase cua Bacillus alcalophilus S39 va Bacillus
amyloliquefaciens C2; ciing da dwoc nghién ctru (Abou—Taleb et al., 2009). Két
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qua cua bai bao chi ra rang gia tri pH 1a 7 dwoc thiy 1a t5i wu cho sy sinh truéng va
san sinh cellulase. Nhiét do u téi uvu dé dat hoat tinh cao nhit cia enzyme cellulase
lan luot 14 30°C va 45°C cho cac dong Bacillus alcalophilus S39 va Bacillus
amyloliquefaciens C23.Tuong tu, Fred (1972) ciing da nghién ctru rang gia tri pH
t6i wru cho sy sinh tong hop enzyme cellulase boi Thermomonospora curvata 1a 8.

3.3 Anh huwéng dich trich nAm men dén sy sinh tong hgp cellulase ciia dong vi
khuén

Dich trich nAm men thudng dugc xem 1a thanh phan bé sung dinh dudng trong cac
moi treong nudi céy vi sinh vat. Ham lugng dich trich ndm men duogc thém vao
cac mdi trudong nudi cdy c6 anh hudng tich cuc dén kha nang sinh truong va sy
sinh tong hop cac enzyme clia cac dong vi sinh vat. Tuy nhién, tiry mdi loai vi sinh
vat ma luong dich trich ndm men t6i uu can thém vao la khac nhau.
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Ham lwong dich trich nAm men (%)

Hinh 3: Anh huéng ciia dich trich nAm men dén sy sinh tong hop cellulase ciia dong vi
khuin 52

Anh huéng cia dich trich nAm men dn sy sinh tong hop enzyme cellulase cua
dong vi khuén 52 dugc trinh bay trong hinh 3. Két qua cho thdy rang c6 sy khac
biét rat rd gitta nghiém thirc ¢6 bd sung dich trich ndm men va khong c6 bd sung
dich trich ndm men. Trong truong hop khong c6 su bd sung dich trich nAm men thi
hoat tinh cellulase dat dugc 1a 0,021 U/ml, trong khi véi su bd sung dich trich nam
men thi nhin chung hoat tinh cellulase ting 1én dang ké. Trong d6, hoat tinh cao
nhét dat duoc 1a 0,067 U/ml tai gia tri dich trich ndm men b sung vao 1a 0,4 %
(gép 3 1an so v6i khong bd sung dich trich nAm men). Sau d6 hoat tinh giam dén tir
ham lugng 0,5 % dén 0,6 % (twong ung véi gia tri hoat tinh 1a 0,039 va 0,023
U/ml). Viéc giam hoat tinh cellulase bat dau tir ham luong 0,5 % va 0,6 % co thé
1a do ham lwong dinh dudng bd sung vao quéa nhiéu lam cho sy ting truéng va sinh
tong hop cellulase tot dan dén luong dudng khtr sinh ra nhiéu quay lai lam e ché
hoat ddng cua cellulase (Howell and Mangat, 1978).
Nhu vay, dich trich nAm men duoc bd sung vao méi truong nudi ciy nhu 1a chat
kich thich kha nang sinh tong hop cellulase & dong vi khuan 52. Ham lugng dich
trich nAm men ti vu thém vao dugc chon 1a 0,4 %.
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Két qua cua thi nghiém pht hop v6i cac nghién ciru khéc trén thé gisi, va hiu hét
céc bai nghién ctru déu chi ra rang khi dich trich ndm men duoc bd sung vao moi
truong nudi ciy déng vai tro 1a chat kich thich sy ting truong ciing nhu kha ning
sinh tong hop cellulase cua vi sinh vét (Amtul, 1989), (Azzaz, 2009), (Abou-Taleb
et al., 2009). Sy bd sung ham lugng dich trich ndm men tbi uu duge thay dbi tury
theo cac dong vi khuan khac nhau tai céac dleu kién nudi cdy khic nhau. Amtul
(1989) cong bd rang ham luong dich trich ndm men ti wu thém vao méi truong
nudi cdy dong vi khuan Cellulomonas flavigena 1a 0,2% tuong (mg v&i gia tri hoat
tinh CMCase dat cao nhat 1a 10 U/ml, trong khi d6 tac gia Abou—Taleb di nghién
cuiu rﬁng ham luong 0,7 % dich trich ndm men 1a t6i wu cho dong B. alcalophilus
S39 va B. amyloliquefaciens C23 tmg v6i gia tri hoat tinh CMCase cao nhat dat
duoc 1an luot 1a 2,35 va 2,30 U/ml (Abou-Taleb et al., 2009). Lee va Blackburn
(1975) da chira ré“mg hoat tinh CMCase dat gia tri cao nhat 14 0,124 U/ml cia dong
vi khuén ua nhiét Clostridium sp. M7 vo6i viée bd sung 0,5% dich trich ndm men
mac du & ham lugng 0,2 va 0,3% viéc sinh téng hop cellulase trén moi té bao ¢co
cao hon ¢ ham lugng 0,5%.

3.4 Anh hwéng ciia thoi gian nudi dén kha niing sinh tong hop cellulase ciia
dong vi khuan

Thoi gian nudi cdy ciing 1a mot yéu td quan trong anh hudng manh dén sy sinh
tong hop cellulase cua vi sinh vat. Vi the, thi nghiém khao sat sy anh hudng cta
thoi gian dugc tién hanh trén dong vi khuan 52 da chon.
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Hinh 4: Sy thay dbi hoat tinh cellulase theo théi gian nudi ciy

Hinh 4 biéu dién sy thay d6i hoat tinh cellulase qua 9 ngay nudi ciy trong cac diéu
kién nudi céy tdi wu pH, nhiét d6 va ham luong dich trich ndm men bd sung da
chon duoc & cac thi nghiém trén. Nhin chung, hoat tinh cua enzyme tang Ién nhanh
chong trong 4 ngay dau. Trong d6, & 3 ngay dau thi hoat tinh enzyme ting nhe tng
véi cac gia tri 0,033; 0,038; 0,051 U/ml. Hoat tinh cellulase dat gia tri cyc dai la
0,064 U/ml ¢ ngay thir 4. Sau d0, hoat tinh bt dau giam rd rét tir ngay nudi cy
thir 5 (mg v6i gia tri 1a 0,052 U/ml) dén ngay tha 9 dat gia tri hoat tinh giam con
thap nhat 1 0,029 U/ml. Su giam hoat tinh sau 4 ngdy c6 thé 1a do sy bién tinh ciia
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enzyme, bét dau tir sy thay déi pH (Krishna, 1999) va sy trao ddi chét cua té bao
(Liu va Yang, 2007) trong sudt qua trinh 1én men. Ngoai ra, sau 4 ngay thi ham
1u0’ng dinh dudng va co chat cam {ng trong moi truong da giam di dan dén su
giam viéc sinh tong hop cellulase ciia vi khuan (Laurent et al., 2000). Mot 1oi giai
thich khac nira 1a do sy anh hudng do tich lliy cellobiose, duqc cong bd 1a gy nén
su (rc ché hoat dong cua ca endoglucanase va B-glucosidase (Howell va Mangat,
1978).

Két qua cua thi nghiém twong tu véi nghién ctru cia Ray et al. (2007), dé cho ring
viéc sinh téng hop cellulase toi vu dat duoc tai 96 gio nuoi céiy cho 2 dong vi
khuan Bacillus subtilis CY5 va Bacillus circulan TP3 ung lan luot cac gia tri hoat
tinh 13 30,5 va 25 U/ml, sau d0, hoat tinh enzyme giam dan theo thoi gian.

Tuy nhién, thoi gian nudi t6i wu ciing tuy thudc va dic trung cho ting dong vi
khuan ciing nhu méi truong co chat cam tmg khac nhau. Chang han nhu dong
Cellulomonas flavigena thi hoat tinh CMCase va Avicelase ctia dong dat cao nhat
lan luot 1a 10 va 1,2 U/ml sau 72 gio 1én men (Amtul, 1989), trong khi d6
Abhaykumar (1992) phat hién ring hoat tinh CMCase cia dong Vibrio agar-
liquefaciens dat gia tri cyc dai 1a 0,09 IU/ml tai ngay nudi tha 9 tai pH 7. Ngoai ra,
Azzaz (2009) ciing da cong bo rang su sinh cellulase boi 4. niger va A. flavus NRL
5521 trén co chat bot cellulose dat gia tri cyc dai sau 48 gio .

3.5 Khio sit cic ngudn carbon co chét nudi khic nhau dén sy sinh tong hop
cellulase ciia dong vi khuéan

Hinh 5 biéu dién hoat tinh ciia enzyme cellulase (endoglucanase va exoglucanase)
va ham lugng protein sinh ra trong dich nu6i cay ctia dong vi khuéan 52 v6i sy thay
do6i cua cac nguon carbon trong cac diéu kién t6i wu di chon. Trong sb tat ca cac
nguon carbon dugc dung, bot glay va bot cellulose duoc xac dinh la nguon carbon
t6t nhat cho viéc sinh enzyme endoglucanase (0,032 U/ml va 0,031 U/ml) va
exoglucanase (0,025 U/ml va 0,024 U/ml). Trong khi do, cac co chat con lai nhu
rom, bd mia, vo triu ciing ¢6 vai tro 1a chit cam umg cho viéc sinh cac enzyme
cellulase nhung & mirc d6 thap hon. N6i bat 1a co chét rom véi viée cho hoat tinh
endoglucanase tuong ddi cao (0,028 U/ml) so v6i bd mia va vo trau (0,026 U/ml va
0,023 U/ml). Trong khi d6, ham luong protein sinh ra trong dich nudi cdy trén co
chat rom, ba mia va vo trau lan luot 1a 41,49; 35,45 va 58,97 pg/ml, cao hon nhiéu
so voi bot gidy va bot cellulose (26,99 va 22, 75 pg/ml). Diéu nay c6 thé giai thich
1a trén cac co chit nhu rom, ba mia, vo trdu c6 chira lignin, hemicellulose va
xylan...bao boc quanh cau trac cellulose; vi thé, khi phan hiy co chat nay vi
khudn can phai c6 su phdi hop hoat dong thém cua cac loai enzyme khac nhu
ligninase, hemicellulase hay xylanase.. .dé pha v& céu trac bén virng nay; tir do,
cac enzyme cellulase moi thé hién hoat tinh dugc. Su xuét hién va hoat dong dong
thoi cia nhidu loai enzyme cung lic dan dén su trc ché hoat dong 1an nhau ctia cac
enzyme dong thoi lam tang 1én ham lugng protein trong dich nudi cdy (Badhan et
al., 2004).

Két qua thi nghiém da chi ra rang co chat bot gidy va bot cellulose 12 ngudn carbon
t6t cam tng cho viéc sinh tdng hop cellulase ctua dong vi khuan 52. Ngoai ra, trén
cac ngudn co chat nhu rom, b mia va vo triu, hoat tinh cellulase dat dugc ciing
cho két qua kha tét.
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Hinh 5: Anh hwéng ciia cac nguﬁn carbon co’ chit khac nhau lén su sinh téng hop cellulase

Truong Dai hoc Can Tho

0.04 70
- 0.03 + 1 60
E
2 0.03 1 1 50
]
g
E 0.02 + 1 40
8
.E 0.02 + 1 30
-
g 0.01 1+ y + 20
= /
0.01 + % + 10
0.00 " / < 0
Cellulose Bot giay Rom Ba mia Vo trau
Endoglucanase 0.031 0.032 0.028 0.026 0.023
73 Exoglucanase 0.024 0.025 0.010 0.015 0.011
—&— Ham luong protein 22.75 26.99 41.49 35.45 58.97

Cac nguﬁn carbon khac nhau

Ham lugng protein (mg/l)

(endoglucanase va exoglucanase) ciia dong vi khuan 52 véi cac dieu kién nuéi toi wu

4 KET LUAN

Trong 37 dong vi khuan ky khi dem khéo sat hoat tinh, dé tai da chon duoc dong
vi khuan 52 c6 kha nang sinh tong hop cellulase cao nhat trén méi truong co chat

bot gidy. Viéc sinh enzyme cellulase cua dong vi khudn dat cao nhat véi ham

da chon

lwong dich trich nAm men thém vao mai truong nudi 1a 0,4%, véi thoi gian nudi 4
ngay & nhiét 6 30°C tai gia tri pH 8.

Nghién ctru cho thay ring dong vi khuan 52 khong nhimng c6 tiém ning trong viéc
sinh tong hop cellulase trén co chat bot gidy ma con c6 thé duge Gng dung trong
viéc xu 1y cac phé pham nong nghiép sau thu hoach.
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