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TOM TA)T: Tién hanh khdo sdt dinh tinh va dinh lugng so bé 8 hé enzym phdn gidi ciia 10
chiing Trichoderma. Cdc chiing Trichoderma déu cé khd ndng sinh téng hop cdc hé enzym
phdn gidi cdc hgp chdt biopolymer trén cdc mdi trudng cdm ing.

Cdc hé enzym thiiy phdn cellulase, xylanase, chitinase ciia 2 ching T. aureoviride va T.
harzianum (VN) ¢6 nhiét d§ 167 uu dao ddéng trong khodng 35 — 40 °C, pH 16i wu 4,0 -5,0; 15i
bdp la co chdt tu nhién thich hop cho qud trinh thily phdn bdi hé enzym cellulase, co chdt tw
nhién thich hop cdm ving hé enzym chitinase la rom sau tréng ndm.

Thit nghiém sit dung 2 chiing Trichoderma xit Iy phé li¢u vdi 3 nghiém thitc: Dy (mdi
triong mat cua sau tréng ndm), D; (méi trudng rom sau tréng ndm), D3 (mdi truong ld mia,
bd mia). Nghiém thitc D3 thich hgp nhdt cho qud trinh nhdn sinh khéi va tao bao i
Trichoderma. Do dd, cé thé ding phé liéu trong céng nghiép mia duong (1d mia, bd mia) lam
nguyén liéu cho qud trinh sdn xudt phdn htu co vi sinh vdi déi twong xit Iy la vi ndm
Trichoderma.

1. MG PAU

T nim 1960, & cdc nudc M§, Nhat, Ty Au va Lién X6 (cii), viéc tuyén chon cdc
chiing vi sinh vt ¢6 19i cho d4t, cho ciy tréng dudc ddy manh nhim ting cudng cai tao va
bdo vé méi trudng dat, bio vé ciy tréng va phan gidi cdc x4c ba hitu cd, tao méi trudng dinh
dudng t6t giip cdy tréng ting ning suit.Trong s& cdc nghién cifu theo hudng nay, céc
nghién citu vé hoat dong clia vi nAm ma cu thé 1a Trichoderma spp. da dudc cdc nha khoa
hoc st dung tao ra céc ch€ phdm sinh hoc, cdc dang phan bén hitu cd vi sinh thé hé mdi,
diing nhu mot tdc nhan dau tranh sinh hoc phong trit nAm bénh hai cdy tréng, ddng thdi cé
kh4 nang phan hiy manh cdc hdp chit hitu cd trong dét, tdng hop céc hoat chét sinh hoc
gitip cAy tréng sinh trudng va phat trién t6t hon...

Trong nudc, cling da cé nhiéu cdng trinh nghién citu s dung céc chiing Trichoderma
dé xt 1i dat trudc khi gieo tréng bép hay tron nAm mdc vdi phan chudng hoai muc trude khi
bén rudng 5-10 ngay,rdi rai trén rudng trude khi gieo hat c6 tdc dung han ché bénh khé vin
hai. Mot vai cdng trinh nghién citu khac con s dung Trichoderma d€ xit 1i cac ngudn phé
liéu néng nghiép, 1am gidm déng k€ sv 6 nhiém méi trudng do ngudn rdc thai nay gay ra,..

Trong bai bdo khoa hoc nay, chiing t6i khéng chi tap trung vio van dé xit li cdc phé
liéu néng nghiép , ch€ bi€n thanh phin bén hitu cd vi sinh ma cdn tn dung thanh phén vach
t€ bao ciia cdc loai nAm 16n (cdn tdn tai trong 1dm sau trdng nAm va mat cua sau trng nim),
d€ cidm ng sinh tdng hop hé enzym chitinase, diing nhu mdt tdc nhan ddi khang gidp ciy
tréng sinh trudng v phét trién t6t.
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P& ti€n hanh muc tiéu trén, ching t6i ti€n hanh nghién cifu cdc van dé sau:
1. Chon chiing Trichoderma spp. ¢6 hoat tinh cdc hé enzym phén giai cao
2. Khio sat hoat tinh cdc hé enzym phén gidi cao chi€t tdch tf méi trudng nubi cdy
Trichoderma.
3. Thit nghiém st dung Trichoderma ch€ bi€n phan hitu cd vi sinh tf mdt s phé€ phu ligu
néng nghiép.

IL VAT LIEU VA PHUONG PHAP
2.1. Vit ligu
— 10 chiing Trichoderma gdm:T.harzianum (HL), T.harzianum (VN), T.aureoviride (1),
T.aureoviride (2), T.aureoviride (4), T.pseudokoningii (1), T.pseudokoningii (2), T.viride,
T.hamatum, T.longibrachiatum.
— Céc ph€ liéu n6ng nghiép ding 1am phén hitu cd vi sinh: bd mia, 14 mia, 151 bip,
rdm sau trdng nidm, mat cuta sau trong ndm.
2.2. Phuong phdp A
- Phuong phap phén lap va gilt gidng ndm mdc Trichoderma. [5,4,6)
- Phuong phdp lam tiéu ban nhudém ndm méc Trichoderma. [9]
- Phudng phép dinh tinh va s bd dinh lugng hoat d6 cic hé enzym bing cdch do dudng
kinh vong phéan gidi. ‘
- Phuong phap nudi cdy Trichoderma va tach chi€t cdc hé enzym tit méi trudng nudi
cdy.[7]
- Phuong phdp x4c dinh ham lugng glucose (Schinner va Von Mersi). [10]
- Phudng phdp x4c dinh ham ludgng glucosamin (Elson — Morgan). [2,3]
- Phuong phép x4c dinh hoat tinh cdc hé enzym cellulase, xylanase, chitinase. [10]
- Phuong phap khéo sat déng hoc qua trinh sinh t6ng hop cdc hé enzym thity phan chi
yéu cla Trichoderma.
- Phuong phép khdo sét dic tinh cla cdc hé enzym.
- Phudng phdp dinh lugng cellulose. [1]
- Phuong phdp dinh lugng lignin. [11]
-~ Phuong phép s6 lugng bao tt Trichoderma.[8]
IIL. MUC TIEU
3.1. Khdo sit hoat tinh cdc hé enzym thiy phén chi€t tich tif méi trudng nudi cly
Trichoderma
a.Dinh tinh va dinh lugng sd by hoat tinh ctia 8 hé enzym trén 10 chiing
Trichoderma nhdam:

° Sd bd chon 2 chiing Trichoderma cé hoat tinh cdc hé enzym thiy phén tot.
° Chon 1 s6 hé enzym thiy phén cé hoat tinh cao tao cd sd cho c4c nghién citu
ti€p theo.

b.Khdo sit djng hoc cdc hé enzym thiy phin c6 hoat tinh cao.
c.Khdo sdt 1 s6 yéu t6 anh hudng d€n hoat tinh cdc hé¢ enzym thiy phin c6 hoat
tinh cao '
— Nhiét 6.
-pH.
— Cd chit (ding 1am ch4t nén phan bén hitu cd vi sinh).
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3.2. Thi nghiém st dung Trichoderma ch€ bi€n phéin hitu cd vi sinh tif cdc ph€ liéu néng
nghiép.
a.Khao sat ti 1& phéi tron cdc thanh phin ph€ liéu néng nghi¢p ding lam cht nén phin
hitu cd vi sinh
—Ti 1& phd&i trén thy thude vao ching Trichoderma duge tuyén chon va hoat tinh cdc hé
enzym thiiy phan da khao sat d muc [11.3.1.
— 86 lugng nghiém thic: 3 nghiém thic.
— Thdi gian b tri thi nghiém: 20 ngay.
— Pénh gid két qua théng qua:
o Khao st hoat tinh cdc hé enzym thiiy phén cé hoat tinh cao theo thdi gian nubi
cAy biing viéc dinh lugng glucose va glucosamin.
e Khao sat s& lugng bio t& Trickoderma theo thdi gian nudi cy.
b. Khao sat sy bién ddi cdc thanh phin chit nén ban ddu dudi sy tic djng cia cdc hé
enzym thiy phin
Ti€n hanh dinh lugng 1 s& thanh phin chit nén trudc va sau khi nudi cdy
Trichoderma: cellulose, protein, lignin.

IV. KET QUA VA THAO LUAN

4.1 Khéo sit hoat tinh cdc hé enzym thiy phén chiét tdch ti¥ méi tru¥ng nubi cly
Trichoderma

a. Pinh tinh va dinh ltgng so bé hoat tinh ciia 8 hé enzym trén 10 chiing Trichoderma

K&t qua khio st dugc trinh bay & bang 1 va hinh 1-8

Enzym | Cellulase | Xylanase | Chitinase | Amylase | Pectinase Lipase | Protease | Enzym phan
Chiing vi nim gidi lignin
Tri.1 43,00 54,16 42,00 83,00 62,33 57,00 51,00 37,33
Tri.2 33,16 9,00 34,00 78,60 63,00 53,33 55,30 26,00
Tr.3 44,30 52,67 44,33 75,67 68,30 54,00 4830 31,70
Tri4 47 50 48,16 44 66 73,33 54,17 42,67 46,00 32,70
Tri.5 37,50 43,80 43,33 70,00 36,30 48,80 52,70 35,70
Tri.6 39,30 33,30 36,00 66,88 54,30 46,67 46,70 34,00
Tri.7 41,00 39,16 32,00 59,00 62,33 49,00 52,30 42,00
Tri.8 33,66 26,00 19,33 45,30 24,83 31,67 5,00 31,00
Tri9 10,16 45,33 26,33 34,00 58,30 53,00 56,70 40,00
Tri.10 35,00 33,30 29,66 27,00 33,33 50,00 50,00 32,70

Bang 1: Bang thdng k& dudng kinh vong phén gidi hay dudng kinh khuén lac (mm) cla c4c
ching Trichoderma trén cdc mdi trudng cam ¥ng t8ng hgp cdc enzym.

Trong d6: .
1. T. harzianum (VN) 6. T. aureoviride (2)
2. T. pseudokoningii (2) 7. T. longibrachiatum
3. T. aureoviride (4) 8. T. pseudokoningii (1)
4. T. harzianum (HL) 9. T. viride
5. T.aureoviride (1) 10. T. hamatum
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Hinh 1 : Kha nang phén gidi CMC cda cdc ching Hinh 2 : Kha ning phén giéi xylan cla céc chiing
Trichoderma sau 2 ngay trén maéi trudng Trichoderma sau 2 ngay trén mdi trudng
cdm (ng téng hop cellullase cidm (ing téng hgp xylanase

Hinh 3 : Kha ning phén gidi chitin clia cdc chling Hinh 4 : Kha ning phén gidi tinh bt cta cdc ching
Trichoderma sau 2 ngay trén mbi trudng Trichoderma sau 3 ngay trén mdi trudng
cdm tng téng hop chitinase cdm ng tdng hgp amylase

Hinh 5 : Pudng kinh khuén lac cia cdc ching Hinh 6 : Pudng kinh khuén lac cia céc ching
Trichoderma sau 3 ngay trén mdi trudng Trichoderma sau 3 ngay trén méi trudng
cdm ting tdng hgp peptinase cédm iing téng hop lipase
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Hinh 7 : Pudng kinh vdong phén gidi protein cia Hinh 8 : Pudng kinh vdong phéan gidi protein cia
cdc ching Trichoderma sau 3 ngay trén cdc ching Trichoderma sau 4 ngay trén
mdi trudng cdm dng téng hgp protease mdi trudng cdm tng téng hop protease

Duya vao bang 1 va hinh 1-8, ching t6i nhan thdy

Khé ning sinh t6ng hdp cic hé enzym phén gidi cdc hdp chét biopolymer clia cc
chiing n&m mé&c Trichoderma dude x€p theo thd ty tif cao dé€n thap nhu sau:

Cellulase : Tri.4 > Tri.3 > Tri.1 > Tri.7 > Tri.9 > Tri.6 > Tri.5 > Tri.10 > Tri.8 > Tri.2
Xylanase : Tri.1 > Tri.3 >Tri.4 > Tri.9 > Tri.5 > Tri.7 > Tri.6 = Tri.10 > Tri.8 > Tri.2
Chitinase : Tri.4 > Tri.3 > Tri.5 > Tri.] > Tri.6 > Tri.2 > Tri.7 > Tri.10 > Tri.9 > Tri.8
Amylase : Tri.I > Tri.4d > Tri.3 > Tri.7 > Tri.9 > Tri.6 > Tri.10 > Tri.2 > Tri.8 > Tri.5
Peptinase : Tri.3 > Tri.10 > Tri.l =Tri.7 > Tri.2 > Tri.9 > Tri.6 > Tri4 > Tri.5 > Tri.8
Lipase : Tri.I > Tri.3 > Tri.2 > Tri.9 > Tri.10 > Tri.7 > Tri.5 > Tri.6 > Tri4 > Tri.8
Protease : Tri.9 > Tri.2 > Tri.5 > Tri.7 > Tri.1 > Tri.3 > Tri.5 > Tri.6 > Tri.4 > Tri.8
Enzym phén giai lignin :

Tri.7 > Tri.9 > Tri.] > Tri.5 > Tri.6 > Tri.10 > Tri.4 > Tri.3 > Tri.8 > Tri.2

Qua d6, ching 161 nhén thiy ring 9/10 chiing vi ném c6 khé ning phin gidi tt ca 8
loai cd chat khéc nhau vA cdc hé enzym nay déu c6 hoat tinh khd manh chi ri€ng hé enzym
phan gidi lignin 12 twong déi yéu.

So s4nh hoat tinh cdc hé enzym cla cdc ching vi ndm Trichoderma, ching t6i chon
ra 2 chiing c6 hoat tinh cdc hé enzym cao nhat 1a T. harzianum (VN) va T. aureoviride (4) dé
ti€n hanh cic nghién cdu ti€p theo va tdp trung vio cdc hé enzym chi yé&u la cellulase,
xylanase, chitinase.

b.Khdo sdt djng hoc cdc hg enzym thity phén chil yéu

Khéo sat hoat tinh cda cdc hé enzym thiy phan chi yéu tai c4c thdi diém nudi ciy
24h, 36h, 48h, 60h, 72h, 84h, tai mdi thoi diém, 14y 50g méi trudng nudi cdy 2 ching T.
aureviride va T. harzianum (HL) pha trong 100 ml nudc cit, thu dich chi€t enzym va tién
hanh dinh hoat tinh chung céc hé enzym: cellulose, xylanase va chitinase.
K&t qua x4c dinh hoat tinh cla c4c hé enzym tdch chiét tf moi trudng bén rén nudi cdy T,

harzianum (VN) va T. aureoviride(4) dugc thé hién trong bang 2
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Hé s6 pha lodng n=10

Chiing vi ndm Thai gian Hoat tinh enzym
nudi cdy (h) (Bvht/gMT)
cellulase xylanase Chitinase
24 0,19 0,97 7,00
36 1,46 7,00 25,0
T.harzianum (VN) 48 6,71 6,61 30,0
60 5,74 7,29 11,5
72 0,53 1,31 6,00
84 0,15 0,53 4,00
24 0,78 1,80 15,0
36 3,50 4,70 38,0
T.aureoviride (4) 48 3,30 6,10 40,0
60 4,6 7,29 63,0
72 2.1 1,60 46,5
84 0,15 0,50 9,50

Béang 2: Su bién thién hoat tinh riéng cédc hé enzym cla 2 chling vi ndm
T. harzianum (VN) va T. aureoviride (4) theo thdi gian nuéi cdy

Két ludn:

P&i véi hé Trichoderma aureoviride (4) : thdi gian nudi cdy dé€ thu nhin hé enzym
cellulase cé hoat tinh cao nhét 14 60 gid, tuong dng vSi hé enzym xylanase 1a 60 gid va hé
enzym chitinase 1a 60 gid.

D41 vdi Trichoderma harzianum (VN) : thdi gian nudi cfy d€ thu nhan hé enzym
cellulase c¢6 hoat tinh cao nhét 1a 48 gid, tuong Wng v4i hé enzym xylanase 1a 60 gid va hé
enzym chitinase 1a 48 gid. -
c.Khdo sdt mét s6 yéu t6' anh hudng dén hoat tinh cdc hé enzym thily phén cé hoat tinh cao.

K&t quéa khdo sat anh hudng cla yéu t6 pH, nhiét d§ 1én hoat tinh c4c hé enzym dugc
trinh bay & bang 3 va 4
e pH

Chilng vi ném pH Hoat tinh cia hé enzym | Hoat tinh cda hé enzym | Hoat tinh cla hé enzym
cellulase (Bvht/MT) Xylanase (Bvht/g MT) chitinase (Bvht/g MT)
3.0 2,43 063 13,0
4.0 7,60 7,63 19,0
: 45 7,73 6,13 35,0
T. harzianum(VN) 50 3.40 2,04 45,0
55 1,22 - 1,94 42,0
6.0 1,46 117 15,5
3.0 2,04 0,40 12,0
4.0 5,74 7,40 18,0
i i 45 7,73 5,25 215
T. aureoviride(4) 50 122 117 405
55 1,07 1,02 33,0
6.0 1,07 0,24 8,50

Bang 3: Anh hudng ctia pH d&i vdi hoat tinh ctia cdc hé enzym cellulase, xylanase va chitinase
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e Nhiétdo
Ching vi ndm Nhiét d6 | Hoat tinh ctia hé enzym | Hoat tinh cta hé enzym| Hoat tinh cia hé enzym
£ ) cellulase (Avht/g MT) | xylanase (Bvht/g MT) | chitinase (Pvht/g MT)
25 21 0,53 5,50
30 32 1,07 9,50
35 7,6 3,40 19,5
. 40 6,6 7,50 18,0
T. harzianum{VN) 25 6.1 7.05 8.50
50 3,2 3,30 5,50
60 23 0,24 2,00
70 2,3 0,00 0,00
25 26 1,07 3,00
30 ’ 46 1,60 7,00
‘ 35 7,5 2,04 9,50
. 40 7.4 6,03 22,5
T. aureoviride(4) 45 53 470 9,50
50 3,2 2,80 3,00
60 24 0,15 1,50
70 23 0,00 0,00

Bang 4: Anh hudng clia nhiét d6 phan dng d8i véi hoat tinh cdc hé enzym

i cellulase, xylanase va chitinase.
e Cochdt

~ K&t qua x4c dinh ham lugng glucose sinh ra do tdc dung thily phan cia 2 hé
enzym: cellulase va xylanase tdch chi€t tit méi trudng nudi cdy 2 ching Trichoderma trén 5
loai cd chat 1a: loi bép, ba mia, 14 mia, mat cifa sau tréng n&m vA rom sau tréng ndm dugc
trinh bay & bi€u dé 1.
Ham lugng glucose
(ng/ml)
14,00
12,00 +
10,00 A
8,00 A
6,00 -
4,00
2,00 -
0,00 -

Bip Bimia Ldmia Matcua Romsau
sau tréng tréng ndm

o

B T harzianum (VN) OT. aureoviride (4)

Biéu dé 1 : Him lugng glucose sinh ra do tdc dung ciia cdc hé enzym chi€t tich ti T. harzianum (VN)
va T. aureoviride (4) 1én cic ngudn cd chit ty nhién khidc nhau,
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— K&t qua x4c dinh ham ludng glucosamin sinh ra do tdc dung thiy phan cia hé
enzym chitinase tdch chi€t tit méi trudng nudi cdy 2 chiing Trichoderma trén 2 loai cd chat:
mat cua sau tréng ndm va rdm sau tréng ndm dudce trinh bay 3§ bifu dé 2.

Ham lugng glucosamin
(ng/ml)
45 -

40 A
38 A
30 +
25 A
20 ~
15 A
10 4
5_
0 T

1
2 P x it Cd chat
Mat cua sau tréng ndm Rdm sau tréng ndm

B T. harzianum (VN) OT. aureoviride (4)

Biéu dé 2 : Him lrgng glicosamin sinh ra do tic dung clia hé enzym chitinase ciia 2 chiing
Trichoderma 1én cic ngudn cd chit ty nhién khdc nhau,

K&t luin

D& v6i Trichoderma aureoviride (4) : nhiét do t61 wu clia hé enzym cellulase 1a 35°C,
xylanase 12 40°C, chitinase 12 40 °C, bién d¢ nhiét 12 25-60°C. pH t6i wu clia enzym cellulase
14 4,5, xylanase 1a 4,0, chitinase 1a 5,0, bién d6 pH trong khoang 4,0-6,0.

D6i véi Trichoderma harzianum (VN) : nhiét do 181 wu clia enzym cellulase la 35 °C,
xylanase 12 40 °C va chitinase 12 35 °C, bién d6 nhiét trong khodng 25-60°C. pH t6i wu cia
enzym cellulase 1a 4,5, xylanase 12 4,0 va chitinase 12 5,0, bién d6 pH trong khodng 4,0-6,0.

1.6i bdp 1a cd chit ty nhién thich hgp diing cAm ¢ng sinh t6ng hgp cdc hé enzym phén
gidi cellulose, xylan. Rdm sau tréng nim 13 cd chit ty nhién thich hgp ding cdm @ng sinh
t8ng hgp hé enzym phén gidi chitin.

4.2 Thi nghiém st dung Trichoderma ch& bi€n phan hitu cd vi sinh tif cdc ph€ li¢u néng
nghiép '
Ti€n hanh thd nghiém trén 3 nghiém thic 1a :
D, : Mat cua sau trdng naim.
D, : Rom sau trong ndm.
D3 : L4 mia va ba mia.
> Khdo sdt sy bién d6i mét s6 thanh phdn chdt nén theo thoi gian nudi cdy
Céc polysaccharid (cellulose, lignin) gidm dén theo thdi gian nudi c4y. Trong khi
protein lic d4u cé gidm sau d6 lai ting din, glucose va glucosamin ting ddn theo thdi gian
do tdc dOng phén giai cdc hé enzym ngoai bao cia Trichoderma.
» Khdo sdt s6 liwgng bao tit Trichoderma
Tién hanh khio sat s6 lugng bao ti& -3 nghiém thic tai cc thdi di€ém 0 ngay, 10 ngay,
15 ngay, 20 ngay. K&t qua dudc trinh bay & bang 5.
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Méi truting 0 ngay 10 ngay 15 ngdy 20 ngdy
(nghiém thicc) | Khodng Trung Khodng Trung Khodng Trung Khodng Trung
gia tri binh gid tri binh gid tri binh gid tri binh
Dy 29.10°- s | 2410°% ane | 27.10%- o | 32108 P
SbroteMT) | 21407 120.10 29 10° 117.10 20.10" 114.10 a1 10™ 171.10
D, 76.10%- s | 22108 s | 21.10"- a | 2110 i
(s bao ti/gMT) | 23,107 1A | o | 196410 2910 | 11910 1910 | 19710
D] 42106“ B 30.1010‘ 10 28.1011" 11 24.1013_ 13
sdorotMT) | 40107 221.10 59 10" 125.10 91,1012 119.10 37 10" 197.10

Bang 5 : S6 lugng bao ti Trichoderma theo thdi gian nudi cay.
K&t luin

Trén 3 mdi trudng nghiém thic, 2 ching Trichoderma déu phat trién t6t va hinh
thanh bao t&, riéng nghiém thitc D3 (14 mia va ba mia) 12 mbi trudng thich hdp d€ nhan sinh
kho1 va tao bao ti Trichoderma

EXAMINING THE ACTIVITY OF HYDROLIZING ENZYMES FROM
TRICHODERMA CULTURE MEDIA AND TESTED PROCESSING
' MICROORGANISM COMPOST

Ha Van Linh, Pinh Minh Hiep, Pham Thi Anh Hong

ABSTRACT:

The result of preliminary evaluating the activity of 8 enzymes on 10 species of
Trichoderma show that all of them have a high capacity to produce these enzymes in culture
media.

The temperature 35 — 40°C and pH 4.0 — 5.0 are the optimum condition for enzymatic
activities — cellulase, xylanase, chitinase — of 1. harzianum (VN) and T.aureoviride. Corn-
cob is the optimal natural substrate to produce cellulase, xylanase; fungus-growing straw is
the optimal sustrate to produce chitinolytic enzymes.

Handling agricultural waste by using 2 species Trichoderma has been done in 3 tested
media: D1 (fungus-growing sawdust medium), D2 (fungus-growing straw medium), D3
(bagasse, sugarcane leaf medium). D3 is the best one for Trichoderma development. It
therefor can be efficiently used in sugarcane processing wasted compost,

TAI LIEU THAM KHAO

[1]. Tran Thi My Diéu, 1995, Nghién‘cfru t6ng hgp Microcapsule theophylline chitosan.
Luén vin t6t nghiép Pai hoc Bach Khoa TP.HCM.

[2]. Nguyén Ldn Diing, Nguyén Ddng bitc, Pdng Hong Mién, Nguyén Vinh Phudc, Nguyén
Dinh Quyén, Nguyén Phiung Tién, Pham Vdn Ty, 1976. Mgt s6 phuong phdp nghién citu vi
sinh v@t hoc (tdp 11 &II1). NXB Khoa hoc va Kj thudt, Ha Ngi.

Trang 79



Sciencs & Technology Development, Vol. 6, No. 1&2-2003

[3]. Nguy&n Thanh Pat, Mai Thj Hiing, 2000. Sinh hoc Vi sinh vat. NXB Gido duc, p.236-
274.

[4]. N.X.Egérov (dich gid : Nguyén Lan Diing). Thuc tdp Vi sinh v@t hoc. Nha xudt ban Dai
hoc va trung hoc chuyén nghiép, Ha Néi.

[5]. L& Qudc Phong, 2000. Khdo sat cdc dac tinh cia enzym chitinase chiét tdch ti ndm
méc Trichoderma harzianum. Khéa luAn C& nhin Sinh hoc, PH Khoa hoc Ty nhién
TP.HCM, p.20-34.

[6]. Nguy&n Thi Héng Thudng, 2001. Khio sit mot s& y&u t6 tdc dong qué trinh sinh téng
hop hé enzym chitinase ctia cdc ching ném méc Trichoderma. Khéa ludn Ci nhan Simh hoc,
PH Khoa hoc Ty nhién TP.HCM, p.37-38.

[7]. F. Schimer, R. Ohlenger, E. Kandeler, R. Margesin, 1996. Method in soil biology.
Springer-Verlag, Berlin Heidelberg, Germany, p.187.

[8]. Stewarte E. Allen, 1989. Chemical Analysis of Ecology Materials. Black. ~ Sci.  Pub.,
Second Ed., London.

Trang 80



