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TUYEN CHON VA NGHIEN CUU ANH HUGNG CUA CAC YEU TO MOI TRUONG LEN
KHA NANG SINH TONG HQP CELLULASE CUA CHUNG PENICILLIUM SP. DTQ-HK1

Trinh Dinh Kh4', Quyén Dinh Thi?, Nguyén S¢ L& Thanh?

'Dai hoc Thai Nguyén
Vién Cong nghé Sinh hoc

TOM TAT

Tir cac miu réc thai, roth muc, dat, gidy an va nude thai nha may gidy, ching toi da phén 1ap duge 49
chung vi sinh vit, trong d6 36 ching cé hoat tinh cetlulase. Ba ching nim sgi RM1.1, RM1.5 va HK1 ¢6
kha ning phan hiy cellulose manh nhét da dugc tuyén chon dé x4c dinh tén loai. So sanh trinh ty 288
rRNA, ching RMi.1 cé d6 tuong ddng 100% so v&i Aspergillus fumigatus ATCC 16907, ching RM1.5
va HK1 lin lugt cé d6 tuong ddng cao so voi mot s& dai dién cua chi Emericella (99,8%) va chi
Penicillium (98,6%). Trinh tr 28S rRNA ciia cdc ching ndy 34 duge dang ky trong GenBank véi ma sé
EF012766 (Aspergillus fumigatus DTQ-RM1.1), EF025927 (Emericella sp. DTQ-RM1.5) va EF087978
(Penicillium sp. DTQ-HK1). Ching Penicillium sp. DTQ-HK 1 sinh tong hop cellulase manh nhét (1,58
U/ml) sau 120 h 1én men chim & pH téi wu 5,5, nhiét 48 t6i wu 30°C, nudi lic 200 vdng/ phat trong méi
trudmg CPY véi ndng 46 co chdt cam img bdt gidy t&i wu 0,5%. Ngudn nitrogen va carbon lam tang
manh kha nang sinh tdng hop cellulase ciia ching DTQ-HK1 12 b3t ddu twong va rom. Méi trudng thay
thé dom gian va d& kiém d¢ 1&n men sinh tdng hgp cellulase cia ching DTQ-HK1 cho 1 1 bao gbm 16 g
bot ddu turong; 5 g bot giéy; 6 g rom; 1 g K;HPO,; 6,5 g MgSO,; 10 mg FeSQy; pH 5,5, Trong mdi
trirong ndy, kha nang sinh téng hop cellulase tang gip hon ba ln (5,09 U/ml) so véi trong méi trudng
CPY (1,58 U/ml).

Tir khoa: Aspergillus famigatus, Emericella, Penicillium TDQO-HK1, sinh téng hop cellulase, 285 rRNA

MG DAU

Cellulose 13 polysaccharide cdu tao béi cic don
phin B-D-glicose lién két bing lién két 1,4-
glycoside. Cellulose dugc tdng hop chit yéu & thuc
vt va tao d& phuc vu cho qua trinh sinh truéng va
phat trién cia ching. Cellulose 1a chit hiru co khé
phan hity. Ngudi va hiu hét dong vét khéng c6 kha
ning phan hiy cellulose. Do @6, khi thuc vat chét
hodic con ngudi thai cac san phdm him co ¢6 ngudn
gbc thue vét da dé lai trong méi trudmg lugng 1ém rac
thai hitu co. Tuy nhién, nhidu ching vi sinh vat bao
gdm ndm, xa khuan, vi khuin c6 kha ning phén hiy
manh cellulose thanh cac san phim d& phan hity nhey
cellulase. Cac ching vi sinh vat phin huy celiulose
duge Ung dung réng rdi trong nhiéu linh vic khac
nhau (Ole e al., 2002) nhu: san xudt acid hiru co
{Cheryan et al., 1997}, sén xuét dung méi hitu co
(Duirre, 1998), san xuft thirc #n gia stc, cong nghiép
sin xudt gidy va trong cong nghé Xt ly méi trudmg
(Tang Thi Chinh ez al., 1999).

Trong nhitng nim gin ddy, & Viét Nam d3 cb

mdt s6 nghién ciru v& vi sinh vét phan hiy cellulose
vi cellulase (Pang Minh Hing, 1999; Tang Thi
Chinh ef al., 1999; Hoang Quéc Khénh et al., 2003).
Nhitng nghién ciru nay chii yéu dé cip vén d& phan
18p cac chiing vi sinh vét v& danh gid anh hudng cia
mot sb yéu td mdi truong dén kha ning sinh tong
hop cellulase. Trong bai bdo nay, chiing t6i trinh bay
két qua phan lap céc ching vi sinh vat phan hiay
cellulose, dinh tén lodi mdt sé ching vi ndm béng
gen 28S rRNA, dénh gia anh hudng cta diéu kién
mbi truong dén kha ndng sinh cellulase v tim mai
trudng thay thé don gian, d& kiém tir cac ngudn
nguyén lidu sin c6 trong nudce cho qua trinh 1én men
san xuét cellulase.

NGUYEN LIEU VA PHUONG PHAP

Miu phin Ip

it bai rac (PBR) Iy tir khu xir ly réc thai thanh
pho Thai Nguyén; nuéc thai (NT) nha may giay
Hoang Vian Thy (Thai Nguyén); dat chan dong rom
(PR); rom myc (RM) thu & Thudng Tin (Ha Tay) va
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gidy #n hang khong (HK) do héng Hang khéng Qubc
gia Viét Nam cung cp duge sit dung dé phéan l4p cic
chling vi sinh vét phén hay cellulose.

Moi trudmg

Mbi trudng Hatchinson-Clayton thay ngudn
carbon bing 0,5% bot gidy vd méi trudng PGA
(Potato-Glucose-Agar) c¢6  bd sung  0,2%
carboxylmethylcellulose (CMC) ding dé phan lap
ndm. Moi trudémg Czapek dé gir gibng nam. Méi
truéng Gauze 1 thay ngubn carbon bing 0,5% bot
gidy dé phén l8p va giit gibng xa khuin, Mgt 1it mai
truomg CPY gbm 4 g peptone; 1 g cao ndm men; 2 g
NaNO;; 1§ K;HPO,; 0,5 g MgSO,; 10 mg FeSOy; 5
g bot gify; pH 6,5 diing ¢ danh gia anh hudng cua
didu kién moi mtémg den kha ning sinh cellulase.
Mai trudng thay thé gidng nhir CPY, nhung peptone
va cao ndm men dugc thay bing bt dau tuong va
rom, tuong mg.

Hoéa chit

Mai, kit nhin dong T/A pTZ57R/T, EcoRl,
HindlIll, T4-DNA ligase, CIAP, agarose dugc mua tir
Fermentas (Litva); CMC, Red Congo, Sodium
dodecylsulfate tir Sigma (M§); peptone, cao nim
men tir Difco (M¥); kit tinh sach plasmid QIA prep
Spin Miniprep v kit tinh sach san phdm PCR tir
Qiagen (M¥); cac héa chit tinh khiét khac tir Merck
(Du'c) vi Fluka (Tay Ban Nha). Bt gidy do nha may
gidy Bai Bing cung clp. Mét sé nguyén lidu méi
trudng duge mua tai Viét Nam.

Xéc dinh hoat tinh

Dinh tinh cellulase dugc tién hanh theo phurong
phap khuéch tin enzyme trén dia thach. Sau 96 h
nudi cdy chim & 30°C trong méi truémg CPY chira
0,5% (w/v) bot gidy, dich ndi dugc ly tam loai bo
sinh khbi va nho 1én dia thach chira 0,5% (w/v) co
chit CMC, 0 24 h trong tG lanh 4°C d enzyme
khuéch tan. Sau d6 dia thach dugc 1 24 h & 37°C, réi
nhum bing dung dich 1% (w/v) Congo dé trong 30
phit va rira lai bing 1 M NaCl trong 15 phut
(Teather, Wood, 1982).

Hoat tinh enzy)me duoc xéc dinh theo phuong
phép dinh lugng dwong (Nelson, 1944). Mét lugng
0,5 ml! dich enzyme duogc trén voi 0,5 ml co chit
0,5% (w/v) CMC pha trong dém 100 mM Na acetate
pH 4,5, lic déu va i phan img & 65°C trong 5 phit.
Sau dé phan img duge bd sung 1 ml dung dich muél
AB (25:1; A: 20% (w/v) Na,S0,;, 2,5% mudi
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Seignett, 2% (w/v) NaHCQs, 2,5% (w/v) Na,CO;; B
15% (w/v) CuS0O,.sH,0, thém vai giot H,SO, dic),
dun séi cach thity 20 phut, lam ngudi dén nhiét d
phong. Hon hop dugc bd sung 1 ml dung dich
arsenomolybdate (5% (w/v) ammonium molybdate;
5% (V/V) HgSO4 daC 0,6% (W/V) Na,HasO;. 7H20)
lic déu dén khi het bot khi, Sau khi ly tim 5 phut véi
8.000 rpm, djch ndi duge do & bude séng 660 nm

Ong dbi chimg dugc tién hanh trong tu, sau khi
trén enzyme véi co chif thém ngay cac hoa chit dinh
lugng dudng khir. Higu sO gia trj OD ng thi nghi¢m
véi bng dbi chimg duge doi chidu véi db thi chuin
suy ra ham lugng dudng khir. M6t don vi hoat tinh
(U) duge dinh nghia 13 lugng enzyme thity phéin co
chit thanh dudmg khir twong duong 1 umol glucose
trong mot phit & didu kién phan tng,

Téch chiét DNA téng s6

DNA cita cdc ching nidm dugc tach chiét bing
phuong phap sit dung CTAB. Té bao nim duoc
nghién nhe 5 phat & —85°C. MAu dwoc & véi dung
dich 2% CTAB va protease K trong 3 h & 65°C, sau
d6 dugc bd sung 200 ul dung dich 5 M K-acetate va
0 10 phit & —20°C. Sau khi ly td&m 10 phiit & 4°C véi
10.000 vong/phut, dich ndi chita DNA dugc chiét
bing chloroform : isoamy! alcohol (24:1) va tua
bing 100% isopropanol. DNA duwgc hoa trong dém
TE, pH 8,0 bao quan & -20°C.

Phén tich trinh ty 28S rRNA

Cap mdi NL1 (5'- GCA TAT CAA TAA GCG
GAG GAA AAG -3"), NL4 (5'- GGT CCG TGT
TTC AAG ACG G -3") duge sir dung dé nhén phan
doan 288 rRNA (khodng 614 kb) cia ching RMI.1
va RM1.5; c3p mdi PN 4 (5'- CCT TGG TCC TGT
TTC AAG ACG GG -3"), PN 9 (5'- CTT AAG CAT
ATC AAT AAG CGG AGG -3") duge sir dung dé
nhén dic hi§u phdn doan 285 rRNA cua ching HK1.
Hbn hop phan (mg bao gbm 1,5 pl DNA khudn; 1 pl
moéi mdi loai; 2 pl MgCly; 1 pl Tag DNA
polymerase; 2 pl ANTP; 2,5 pl dém; nude cit khir
ion dén 25 ul. Nhiét d6 gfin mdi cap NLI1, NL4 1a
50°C; csip PN4, PN9 14 54°C. PCR duoc tién hanh:
95°C/5"; 30 chu ky (95°C/1', nhiét dd gin mdi
50/54°C/1', 72°C/1"7); T2°CA0.

San phim PCR dugc gin truc tiép vio vector
pTZ57R/T nhtr Ts-ligase. San phdm gin duge bién
nap vao chung E. coli DH5¢ va chon loc trén méi
trudmg LB diic c6 chira 100 mg/l ampicillin, 80 mg/l
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X-gal, nui cdy & 37°C qua dém. DNA plasmid dugc
tach chiét va lam sach bing Kit QIAGEN.

Trinh tr 28S rRNA duge doc trén may doc tu
déng ABT PRISM 3100 Avant Genetic Analyzer
Trinh tu nucleotide duge xir 1y bé’mg phin mém
DNAstar dé x4c dinh hé sb tvong ddng va dyng céy
phén loai.

Pinh gia dnh hudng clia diéu kién mdi trudmg
dén khi ning sinh tong hop enzyme

Trong nhitng thi nghiém danh gia anh hudng cua
cac yéu to mdi trudmg 1én kha ning sinh tdng hop
cellulase, ching HK1 duge 1én men chim trong méi
truomg CPY c6 b sung 0,5% bot gidy 1am ngudn co
chdt cam u'ng, nudi lac ¢ 30°C vdi 200 vong/phut,
sau 120 h nudi cdy, dich ndi duge x4c dinh hoat tinh.

Trong trugmg hop cy the timg yéu t6 dwgc thay
dbi ma van gilf nguyén cac yéu to khac nhur trén. Xdc
dinh ndng d9 co chit cam tmg: ndng @8 bt gidy bién
ddi tir 0,2 - 2%; Xac dinh kha ning sinh téng hop
cellulase: thei gian thu mAu cach nhau 24 h tir 24 -
144 h; Xdc dinh 4nh hudng cha nhiét 46 méi trudng;
4 binh 1én men chim dugc nudi cdy & cac nhiét do
28, 30, 37 va 40°C; Xéc dinh anh hirdng cua pH méi
trwomg: 12 binh 1én men chim duge nudi cly voi pH
ban du dugc diéu chinh pH tir 3,0 dén 8,5 (cach
nhau 0,5) bang HCI/NaOH; X4c dinh anh hwdng cia
ngudn nitrogen va carbon: ching HK1 dugc 1én men
chim & pH 5,5, ngudn peptone ciing nhu cao nim

A

men l4n lugt duge thay thé bing céc ngudn nitrogen
va carbon khéc cé cliing ndng 4.

Trong méi trudng thay thé: néng d6 rom bién
ddi tir 0,1 dén 1,2%; Xdc dinh ndng d6 bot diu
frong: blén dbi tir 0,2 dén 1,8% voi ndng dd rom
0,6%; céc thanh phén khic giit nguyén nhu méi
trudmg CPY.

KET QUA VA THAO LUAN

'I\lyén chgn céac chiing vi sinh phin hiay cellulose

Céc mau DBR, PR, RM, NT durgc phan 13p trén
moi trudmg Hatchinson- Clayton thu duge 36 ching
ndm soi, trén méi trudmg Gauze 1 thu dwge 10 ching
4] khuén. MAu HK phan I4p trén moi trwdng PGA co
b6 sung 0,2% CMC thu durge 3 ching nam sgi. Céc
ching ndm sgi va xa khuén dugc 1&n men lan lu'qt
frong méi trrdng Czapek va Gauze 1 voi ngudn
carbon bing 0,5% bot gidy. Sir dung phuong phép
khuech tan dia thach cua hoat tinh cellulase, 36 chiing
nim sgi va xa khuan ¢0 hoat tinh cellulase ngoai bao.
Trong d6, 3 chimg ndm sgi RM1.1, RMT.5va HK1 ¢6
hoat tinh manh nhét. Ba chung ném sgi nay duge nudi
chy & 30°C trong méi trudmg CPY chira 0,5% bt glﬁy
1am co chat cim Lrng sinh cellulose. Dich ndi nudi ciy
sau 96 h cho thdy ching HK1 c6 dudng kinh vong
phén gi4i co chét lon nhét trong 3 chung (Hinh 1A),
va duge chon dé tbi wu méi trudng nudi cay va danh
gid tinh chét ly héa cia cellulase.

Hinh 1. Vong hoat tinh cellulase ngoai bao clia 3 chliing RM1.1, RM1.5, HK1 (A} va clia ching HK1 véi thé

tich dich néi khac nhau (B).
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Phin loai céc chiing nAm s¢i dya vao 28S rRNA

DNA téng sb cita 3 ching nim trén dugc tach
chiét theo phuong phdp CTAB, dién di trén gel
agarose, va lam khudn cho phan tmg PCR véi hai cdp
méi NL1, NL4 va PN4, PN9. San phdm PCR c6 kich
thurde khoang 600 bp dirge gin vao vector pTRS7R/T,
bién nap vao té bao E. coli DHS5w. Plasmid tai t3 hop
duoe tinh sach, cat kiém tra v&i hai enzyme han ché
EcoR1 va Hindlll va doc trinh tir,

I Afu36
A Afu70
' f Afu4s
Nps29
1 o RM1.1
Tau1
0.6 e 3
Nucleotide Substitutions (x100) 0
Ede62
B RM1.5
Eac64
— 1~ Eni38
- Equ9s
Aus76
0.5
Nucleotide Substitutions (x100) 0
Gvi28
c L oo
I [ Pact7
Pacg7
N HK1
Pdi54
17 ,
Nucleotide Substitutions (x100) 0

Hinh 2. Cay phan loai cac chiing ndm sgi: A: Chung
RM1.1; B: Chang RM1.5; C: Ching HK1; Afu70Q:
Aspergillus fumigatus AY216670; Afuld6: Aspergillus
fumigatus AF109336; Afud5: Aspergillus fumigatus
AJ438345; Nps29: Neosarforya pseudofischen
AF459729: Taul13: Thenmoascus  aurantiacus
DQO10013; Aus76: Aspergillus uslus AY216676;
Eacb4: Emericella acristala EAU29864; Ede62:
Emericella dentata EDUZ29862; Eni38: Emericella
nidutans AF109338; Equ96: Emericella quadrilineata
AY213696; Gvi28: Geosmithia viridis AB047228,
Pac97: Penicillium aculeatum AF033397; Pac67:
Penicillium  aculeaturn U15467; PdiS4: Penicillium
diversum DQ308554; Pma04. Penicillium mameffei
AB219804. :

358

Trinh Dinh Kha et al.

Trinh ty phén doan gen 285 rRNA ctia chiing
RM1.1, RM1.5 va HKI lan lugt c6 chidu dai 614,
615 va 623 bp. So sanh trinh tu 28S rRNA vdi cédc
trinh ty trong GenBank cho thiy ching RM1.1 c6 46
twong dbng 100% so véi Aspergillus fumigatus
(AY216670, AF109336), 99,7% vd&i  chang
Aspergillus fumigatus (AJ438345) (Hinh 2A); chiing
RML.5 c6 49 tuong ddng 99,8% so véi ching
Emericella acristata (EAU29864) (Hinh 2B); chiing
HK1 ¢6 dd twong ddng 98,8% v&i ching Penicillium
aculeatum (U15467), 98,5% so véi ching
Penicillium aculeatum (AF033397), 96,8% véi
chung Penicillium diversum (DQ308554) (Hinh 2C)
trén GenBank. Trinh ty gen 288 rRNA cua cac chiing
ndy di duge ding ky trong GenBank véi mid sé 14n
lugt 12 EF012766 (Aspergilius fumigatus strain
DTQ-RM1.1); EF025927 (Emericells sp. DTQ-
RM1.5); EF087978 (Penicillium sp. DTQ-HK1).

Kha niing sinh cellulase theo thdi gian

Kha niing sinh téng hop cellulase ngoai bao ting
cham tir 8% (0,031 U/ml) & 24 h nudi ciy dén 26%
(0,103 U/ml) & 72 h nubi cdy, sau 72 h hoat tinh tang
manh va dat cyc dai 100% & 120 h nuéi cdy (0,397
U/ml) sau dé giam xudng 91% (0,362 U/ml) & 144 h
nudi cdy (Hinh 3).
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Hinh 3. Kha n&ng sinh tdng hop cellulase theo thoi
gian cla ching Peniciflium sp. DTQ-HK1.

Nhimg nghién ctru truéc day trén vi khudn cho
thdy, mét sé chimg vi khuén chiu nhiét phan lap tir
bé 1 rac thai sinh tdng hop cellulase manh nhit sau
48 h nubi cﬁ'y (Tang Thi Chinh et al, 1999), Cac
chiing xa khuén chiu nhiét phén lap tir bé 4 rac thai
sinh tdng hop cellulase manh nhit sau 48 - 72 h nuéi
clly (Tang Thj Chinh et al., 1999), cdn céc ching xa
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khuén Actinomyces wa 4m sinh tdng hop cellulase
manh nhit sau 72 - 96 h nudi cdy (Nguyén Puc
Luong, Dang Vi Bich Hanh, 1999; Pham Thi Ngoc
Lan et al., 1999). Cac ching nim sgi phén l4p tir rac
sinh téng hop cellulase manh nhét sau 144 h nudi
chy (Dang Minh Hing, 1999), con ba ching nim sgi
Penicillium  pinophinum, P persicinum, P
brasiftianum c6 kha ning sinh tng hop cellulase
manh nhit (khoang 0,4 U/ml) sau 110 - 140 h nudi
cdy (Henning et al., 2005). Nhur véy, c4c chiing ndm
sgi thuong sinh tdng hop cellulase chdm hon so véi
cdc chung vi khuén va xa khudn. Ching nim sgi
Penicillium sp. DTQ-HK1 ¢6 thiri gian va kha ning
sinh téng hop cellulase twong duong véi cac ching
Penicillium &3 cong bd (Henning ef al., 2005) va cao
hom chiing P, purpurogenum (Takashi ef al., 1992).

Nhiét 4§ nubi cly

Chung Penicillium sp. DTQ-HK1 1a chiing wa
4m va nhiét do tbi wu cho kha nang sinh téng hop
cellulase 1a 30°C trong cic nhiét d6 khao sat. Kha
nang sinh tdng hop cellulase ting tir 91% (1,1 U/ml)
& 28°C va dat cue dai 100% (1,17 W/ml) & 30°C. Khi
nhiét d tang cao hom thi kha niing sinh tong hop lai
giam di va chi con 1% (1,06 U/ml) & 37°C va 69%
(0,81 U/ml) & 40°C. Céc ching ném sgi wa &m khéc
ciing sinh tdng hop cellulase manh nhat & dai nhiét
d6 31 - 34°C (Png Minh Hiang, 1999).

pH mdi truong nubi cdy ban diu

Khi ning sinh téng hop cellulase ngoai bao
manh (84 - 100%) trong khoang pH 5,0 - 6,0 va dat
circ dai 100% & pH 5,5 (2,59 U/ml). O pH thip (pH
< 4,5) va pH cao (pH > 7,0) hoat tinh cellulase ngoai
bao chi dat 46 - 73% so v hoat tinh cue dai (Hinh
4). Theo nghién ciru trudce day, cac ching nim soi
sinh tong hop cellulase manh nhét trong khoang pH
4,5 - 6,0 (Pang Minh Hing, 1999). pH ban déu thich
hop v6i cac chiing vi khudn 13 6 - 10, con ddi voi xa
khudn 14 7-10 (T4ng Thi Chinh et al., 1999). Nhu vay,
ching Penicillium sp. DTQ-HK! sinh tong hop
cellulase manh trong diéu kién pH méi truémg ban
diu nghiéng vé acid.

Anh huéng ciia ndng dj co chét cam imng

Téc dé sinh tdng hop cellulase ngoai bao ting tir
62% & ndng d6 0,2% bot gidy 1én cyc dai 100%
(1,07 U/ml) ¢ 0,5% bit giéy, sau d6 giam manh chi
con 7% & ndng 4o 2% bdt gidy (Hinh 5). Nhir vy,
bét gidy vai ndng do 0,5% c6 vai tré cam g con &

ndng d6 cao lai rc ché kha nang sinh tdng hop
cellulase ngoai bao cla ching Penicillium sp. DTQ-
HK1.
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Hinh 4. Anh heédng cla pH mai tredng nudi cdy 1én
khd nang sinh tong hop cellulase cla ching
Peniciflium sp. DTQ-HK1,
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Hinh 5. Anh hwdng clia co chat bot gidy lén kha
nang sinh tdng hep cellulase clia ching Peniciflium
sp. DTQ-HK1.

Anh huéng céia ngudn carbon

Két qua cho thdy, kha ning sinh téng hop
cellulase ngoai bao trong méi trudmg cé ngudn
carbon 13 CMC va rom l4n luot tang 17 va 21% so
voi mdi trudmg c6 ngudn carbon 1A cao ndm men
(Hinh 6). Trong mdi truong c6 ngubn carbon 12
lactose va glucose thi kha ning sinh tdng hop
cellulase chi dat 45 va 61% tuong Ung so voi mdi
trudng chira cao ndm men.

Hoat tinh cellulase cao nhit & méi trudmg chira
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CMC (2,49 U/ml) nhung dang cht ¥y méi trudng
chira nguén carbon 1a rom (ngudn nguyén liéu ré
tidn, d& kiém & Viét Nam) ciing cho hoat tinh
rt cao (2,4 U/ml).

. Theo nhimg nghién clru trude dy, cic chung
nam sgi sinh tong hop cellulase manh trong nhitng
méi tredng b ngudn carbon tyr nhién (Ding Minh

Hing, 1999; Hoang Quéc Khanh et al., 2003). § mot

sb ching Penicillium c6 kha ning sinh tong hop
endoglucanase va P-glucosidase manh trong mébi
truomg ¢6 ngudn co chét cellulose tw nhién con dbi
v&i ngudn co chat 1a xylan yén mach va birchwood
xylan thi hoat tinh rét thip (Henning et af., 2005).
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Hinh 6. Anh huéng clia ngudn carbon 18n kha nang
sinh tbng hop cellulase. GLU: glucose; SUC:

sucrose; LAC: lactose; CMC: carboxyl methyl
cellulose; CNM: cao ndm men; VT: vé trdu; R: rom.

Anh huing ciia ngudn nitrogen

Vige sir dung mot s ngudn nitrogen thay thé
peptone trong mdi truomg CPY cho thdy, ngudn
nitrogen vé co 1am giam kha nang sinh tdng hop
cellulase ngoai bao xudng con 23 - 37% so véi
peptone (Hinh 7). Trong khi d6, ngudn nitrogen hitu
co, dic biét nguén bft ddu twong lam ting 15% sinh
tdng hgp cellulase ngoai bao (2,63 U/ml) cia ching
Penicillium sp. DTQ-HKI so véi peptone.

biéu nay ¢6 thé gidi thich vi bt diu twong vira
cung cip ngudn nitrogen cho qué trinh sinh truéng
vira chira céc thanh phin cellulose khac nhau. Chinh
thanh phin cellulose nay dd cam tng sinh tdng hop
cellulase nhiéu hon dé thiy phan polysaccharide
nhém cung cip dudng khir cho qué trinh sinh truéng,

Nghién ciru ctia Tang Thi Chinh va dbng tac gia
(1999) ciing nhan thdy ring ngudn nitrogen hiru co
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(peptone, cao nAm men va bdt dau tuong) thich hgp
cho qua trinh sinh truémg va sinh téng hop cellulase
clia cac chiing vi khuin chiu nhiét. Bot dau twong
cling 13 ngudn nitrogen anh hudng manh téi kha
ning sinh cellulase cua ching Aspergillus niger
(Hoang Qubc Khanh et af., 2003).

120

o A

40 1

Hoat tinh twrong adi (%)
3

20

1

NO3 NH4 CcT cTB PT BOT
Ngudn nitrogen

Hinh 7. Anh hudng clia ngudn nitrogen én kha nang
sinh tdng hgp cellulase cla chiing Peniciffium sp.
DTQ-HK1. NOa: NaNOs; NHa: (NH:)2804; CT: cao
thit, CTB: cao thit bd; PT: peptone; BDT: bdt dau
twong.

Mbi trwirng thay thé

Tir nhitng két qua trén, chung tdi da chon méi
trudng thay thé tir nhitng nguyén liéu cé sin trong
nude bing cach gilt nguyén cic thanh phanskhoang
trong mdi truong CPY, thay ngudn peptone va cao
ndm men bing bot dau twong va rom véi néng do
tuong ung. Kha nang sinh tdng hop cellulase ngoai
bao trong mdi trudng thay thé dat 78% (1,24 + 0,032
U/ml) so vai mdi truomg CPY (1,58 + 0,032 U/ml).

T6i wu ndng 46 rom

Kha niing sinh tdng hop cellulase ngoai bao clia
chung DTQ-HK1 trong mdi trudmg nudi cdy thay thé
tang dan tir 92% & nong d9 rom 0,1% lén cuc dai
100% (4,6 U/ml) & nong d6 rom 0,6% va san d6
giam xudng 77% & ndng d6 rom 1,2% (Hinh 8).

Téi wu ndng d4 bjt ddu trong

Kha ning sinh tdng hop cellulase ngoai bao cua
ching DTQ-HK] trong méi truémg thay the véi
0,6% rom ting gAn nhur tuyén tinh tir 21% & nong do
bét déu nrong 0,2% I€n 100% (5,09 U/ml) & nong dd
bt ddu tuong 1,6% (Hinh 9). Sau dé, hoat tinh giam
xu0ng 88% & néng d6 bt dau tuong 1,8%.
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Kha ning sinh cellulase ngoai bao cua ching
Penicillium sp. DTQ-HK1 trong mdi trudng thay thé
sau khi t6i wu ndng do bot dau twong va rom di ting
222% (5,09 U/ml) so véi moi truomg CPY ban diu
(1,58 U/ml) va 311% so v&i moi trudng thay thé
chura t§i wu ndng d6 bot dau twong va rom (1,24
U/ml). Bé sinh tdng hop cellulase tir ching DTQ-
HK1 trong mot mdi trurong dé kiém, cé thé sir dung
{ lit moi trurdmg thay thé bao gdm 5 g bot gidy; 16 g
b6t ddu twong; 6 g rom; 1 g K;HPO,; 0,5 g MgSO,;
0,5 g KCI; 10 mg FeSOy; pH 5,5.
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Hinh 8. Anh huéng cla nbng dd rom dén kha nang
sinh tdng hop cellulase cla chiing Penicillium sp.
DTQ-HK1 trong méi trwémg thay thé.
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Hinh 9. Anh hwdng ciia néng d6 bot dau trong 1&8n

khd nang sinh téng hop cellulase cda ching
Peniciffium sp. DTQ-HK1 trong mai trwéng thay thé.

KET LUAN

Tir cdc mAu rac thai, rom myc, dét, giéy in va
nudc thai nha may gidy, 49 chung vi sinh vit dd

dugc phn 18p, trong d6 36 ching cb hogt ‘tinfi
cellulase. Ba chung nam sgi RM1.1, RM1.5, HK1"o4
kha ning phén hiy cellulose manh nhit. So s&mf
trinh ty nucleotide doan gen ma hoa 288 rRNA ché
thdy chung RMI1.1 c6 dd twong déng 100% véi
chiing Aspergillus fumigatus ATCC 16907, ching
RM1.5 ¢6 ) tuong dc"‘mg cao vai mot sb dai dién cia
chi Emericella (99,8%) vd ching HK1 v&i chi
Penicillium (98,6%); cdc trinh tu nucleotide ndy @4
duge ding ky trén GenBank voi cac mad sb
EF012766 (Aspergillus jfumigatus strain DTQ-
RM1.1}, EF025927 (Emericella sp. DTQ-RML.5),
EF087978 {Penicillium sp. DTQ-HK1).

Ching Penicillium sp. DTQ-HK1 sinh téng hop
cellulase ngoai bao manh nhét sau 120 h 1&n men
chim & nhiét d§ 30°C, pH méi trudmg ban dhu 5,5,
trong moi trudng CPY bd sung 0,5% co chit cam
img bdt gidy. Ngudn carbon va nitrogen thich hgp 1a
CMC va bét dau trong.

MBoi truémg d& kiém tir nhitg nguyén liéu sn c6
& Viét Nam thich hop v&i quy md 1én men d& san
xuét cellulase 1a: 5 g bot gidy, 16 g bdt ddu trong, 6
g rom, 1 g K,HPO,, 0,5 g MgSQ,, 0,5 g KCI, 10 mg
FeSO, trong 1 lit mdi truéng, pH 5,5. V&i mdi
trudng nay kha nang sinh tdng hop enzyme ting gip
3 lan (5,09 U/ml) so voi mdi truong CPY (1,59
Urml).

Loi cam on: Cong trink ndy dugc hoan thanh voi su
hé tro kinh phi cia dé tai “Nghién cieu sén xudt va
ing dung ché phim da enzyme co chdt ngjtwf vi sinh
vt tdi t6 hgp nhim néng cao hiéu qua st dung thirc
dn chan nudi”. B¢ Nong nghiép va Phdt trién nong
thén, 2007 - 2010,
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SCREENING AND INVESTIGATING EFFECTS OF CULTIVATION FACTORS ON THE
CELLULASE PRODUCTION BY PENICILLIUM SP. DTQ-HK1

Trinh Dinh Kha', Quyen Dinh Thi**, Nguyen Sy Le Thanh®

Thai Nguyen University
*Institute of Biotechnology

SUMMARY

Among 49 microbial strains isolated from waste composting, soil, straw, waste water and tissue, 36
strains showed cellulase activity. Three fungal strains RM1.1, RM1.5, HK1 indicating highest activities
were selected for study. Alignment of 28S rRNA fragments indicated that strain RM1.1 had 100%
homology with Aspergiflus fumigatus strain ATCC 16907, strains RM1.5 and HK1 had high homology to
some representatives of genus Emericella (99.8%) and genus Penicillium (98.6%), respectively. The 288
rRNA fragment of these strains were deposited in GenBank with accession number EF012766
(Aspergillus fumigatus strain DTQ-RM1.1), EF025927 (Emericella sp. DTQ-RM1.5), and EF087978
(Penicillium sp. DTQ-HKI1). Penicillium sp. DTQ-HK1 showed maximal cellulase activity {1.58 U/ml)
after 120 hours of cultivation at 30°C, pH 5.5, in the CPY medium containing 0.5% paper powder.
Soybean powder and straw were suitable nitrogen and carbon sources for maximal cellulase production,
respectively. A simple and locally-available medium for large-scale fermentation contained per liter: 5 g
celiulose powder, 16 g soybean, 6 g straw, 1 g K,HPO,, 0.5 g MgS80O,, 0.5 g KCI; 10 mg FeSQ,, pH 5.5.
In this medium, cellulase production was three times (5.09 U/ml) as high as that in the CPY medium

(1.58 U/mi)

Keywords: Aspergillus fumigatus, cellulase production, Emericella, Penicillium, 285 rRNA
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