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_ ABSTRACT

Precipitation of carboxymethy! cellulase enzyme biosynthesized by Trichoderma viride
and Fusarium oxysporium was affected using organic solvents such as ethyl alcohol, acetone
“and butanol . Best results were obtained when 66% ethyl alcohol was used as a solvent. The
precipitate was applied on a column chromatography with sephadex G-150 for fractionation and
purification and the most active fractions were then collected. The optimal biochemical
cenditions under which the partially puritied carboxy methyl cellulase (CMCase) exhibited its
maximal activities were incubation temperature 50°C for 45 minutes at pH 5.0 in presence of 1%
carboxy methyl cellulose. Zinc sulphate and calcium chloride were used as stimulators for the
enzyme.

INTRODUCTION _ Two isolated fungal strains Tricho-

derma viride and Fusarium oxysporium

The biosynthesis of cellulase en- were proved o be active cellulolytic or-

zyme was studied by many {nvestlga- ganisms (8)_ The precipita- tion. purifica-

tors'I4). Previously, precipitation of cel- tion and characterization of the biosyn-

lulase enzymes by ammonium sulphate thesized enzyme were studied ®). The

and ethyl alcohol were reported(s} . In ad- optimal conditions under which maximal

dition, the fractionation and purification activities of the partially purified enzyme
of these enzymes by column chromatog- were also described ®.

raphy containing sephadex G-150 and G-
200 gel filtration were also described®. EXPERIMENTAL
i i sed : Trichoderma
The optimum pH and temperatures ~ Organisms use '
reported forpccllulasg enzyme biosynthe- viride and Fusarjum oxysporium are local

i 1 . ' isolates from Egyptian soil. Sharkia
si Neocallimastrix frontalis were 6 isolates \ s | |
zed by Neocallimastri Governorate. Taxonomic identification

and 5°C, respectively!?). Moreover, re- ) (9-11)
ports about the characterization of extra- was confirmed as reported '
cellular cellulase enzyme produced by A. Growth medium : Modified Cza-
-piger were endoglucanase Wwith 48% of k's cellulose medium was used for the
it's origi 1vi d the exogluca- B ic activities

s original activity an ¢ g growth and cellulolytic activities of the
nase contained 42% according to ¢ two organisms used with the following

(4). composition (g/1): cellulose 10; NaNOz

3.0: K2 HPOs 1.0; KCl 0.5: MgSOs. 7
Cellulose e0d0-¢X0 cellobiase CelloRIOSE glucose H20 0.5; FeSO4. 5 H20 0.01 and distilled
water 1000 ml. Portions (49 ml) of the

‘following formula

glucanase
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« antoclaved 250 ml |'Ht:‘l]-
1 he cultue {lasks were
suspension and
()

medin Wil
mever Hasks. \
actriated with ml spote

incubated at 30°C for 15 days

Enzyme assay ¢ The cellulolytic
activily was determined as described be
fore 13 IY g follows: one mlb of the en-

1 - {
ryme preparation Was incubated with 9
ml of 1% carboxymethyl cellulose i 5
mM citrate buffer (pH 5.0) for 30 min-
utes at 40°C. At the end of the reaction
time, the reducing sugar hberated was
determined '),

One unit of cellulase enzyme is de-
fined as the amount of enzyme that liber-
ates T mg of glucose from CMC per one
ml of the total solution.

The conversion rate (%) was calcu-
lated using the following equation :

Percentage of conversion = Total glucose tormied i )

weipht of substrate

Precipitation and partial purification
of cellulase enzyme :

At the end of incubation period, the
fungal mats and the suspended solids
were separated by centrifugation (at
2000 rpm for 20 minutes). The clear su-
pernatent was used as a source for the
crude enzyme. The precipitation of the
enzyme was carried out at 15°C over-
night using several solvents, precipitate
was then purified by passing through a
column filled with sephadex G-150 (2.5
x 39cm) followed by another filled with
sephadex G-200 (2 x 20 ¢m) equilibrated
with citrate buffer pH 5. Two ml from
each fractions were collected at flow rate
of 20 ml/h. Fractions with high specific
activity were collected and subjected 1o

further biochemical studies(15).

Biochemical
purified CMCase enzyme :

The effect of the pH values, tem-
perature, substrate, concentration of en-
zyme, micro-elements and time on the

partially purified enzyme activity were

studies on partially

determined  according 1o P“’Vi“twly

described methods “"’,

RESULTS AND DISCUSSIoN

The experimental organismy e
cultivated 1o the liquid culture o, 15
days at 27°C. At the end of the incub.
tion period, the cultures were centrifupe
at 2000 rpm for 20 minutes, To the clear
supernatant 44, 66 and 83% of ethapo|
acetone or butanol were added in opdey
to determine the most effective precipi.
tate of the cellulolytic enzyme. Tabie (1)
indicates that 66% ethanol is the most
suitable for precipitating the higheg
amount of the enzyme. This may be dye
to its high miscibility with water,
Ethanol did not affect the enzyme
activity (15:17)

e

The precipitated enzyme was dis-
solved in citrate bufter (pH 5) and ap-
plied on column chromatography packed
with sephadex G-150. The fractionation
pattern are illustrated in Fig. (1), The re-
sults indicated that the most active frac-
tions were those numbered 30 through
43 (26 ml) for Trichoderma viride and
those numbered 32 through 42 (22 ml)
for Fusarium oxysporium. The two peaks
containing maximum cellulolytic actvi-
ties are shown in Fig. |, similar to those

previously published (18:19),

The results in Table (2) proved that
carboxymethyl cellulose (CMC) 18 the

most suitable for enzyme activity co:;]}-
pared to the other tested substrates

This indicated that the enzyme sccrc{llc':d
by the two organisms is mainly CMC}“’:&
The ability of the enzyme 10 hydrtz {hc
other polysaccharides may be d“l" gt
partially purified enzyme. AlSO" “?n%u,
cipal CMCase enzyme is contain! d or
with other enzymes from the (c:’l;! hoth
ganisms. The inhibitory clfcc:i'qcuss'ed
cellobiose and glucose can be €15 Ty
on the base that these .\‘ubsmn_ct{:ic.6 The
products of the cellulases aCtT © Ly
presence of which might act 4% 728

. : {
“sors of the enzymes I.onncd ;
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Table (1) :

Effect of different organic
produced by Trichoderma v

solvents concentration on cellulage
iride and Fusarium oxysporium,

- T. viride F. oxysporium
Concentration - =
Solvent of Cx cellulase | Conversion | Cx cellulase m
solvent activity activity n
mg/ml/h. rate % mg/mb/h, rate 9,
—
Ethyl 44% 10.05 11.16 1.34 1.49
alcohol 66% 24.12 27.20 17.15 1904
83% 6.70 7.44 10.05 11.16
44% 3.35 3.72 0.67 0.74
Acetone 66% 7.71 8.56 6.70 744
83% 7.37 8.18 3.35 W
44% 3.35 3.72 0.65 0
n-Butanol 66% 11.73 13.02 7.71 8.56
i 83% 6.70 7.44 3.35 3N
»

Table (2) : Effect of different substrates on purified enzymes extracted from the cul-
tured Trichoderma v iride and Fusarium oxysporium.

——

\

(CMO)

.

f T. viride F. oxysporium
Substrates Cx cellulase | Conversion | Cx cellulase | Conversio?
activity activity 5
mg/mb/h. rate % mg/ml/h. rate ©__
Cellulose powder 5.80 644 2.40 2.66
Starch 12.40 13.67 9.80 1088
Carboxymethyl cellulose 24.5 27.20 22,0 2442

|

Cx: cellulase activity is expressed as mg glucose/mi/h.
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 qable (3): Effect of different pH values on partially purified Cx cellulase
e biosynthesized by Trichoderma viride and Fusarium oxysporium

o T. vinde F. oxysporium )
pH values Cx cellulase | Conversion | Cx cellulase | Conversion
activity activity
mg/mlb/h. rate % mg/ml/h. rate
1- Citrate buffer

310 12.5 13.88 13.0 14.43

15 15.5 17.2) 150 16.66

4.0 19.0 2110 17.5 1943

45 213 2388 200 22.20

5.0 24.5 27.20 220 24.24

55 20.5 2267 193 21 42

2. Phosphate buffer

60 19.0 21.10 183 20,31

65 17.5 j9.43 17.5 19 43

70 15.0 16 66 15.0 16 66

75 12.5 1388 130 1443

- Ammonium chloride-
HCl buffer

80 12.0 13.32 12.5 13188

g5 11.0 12.21 105 11 66

9.0 98 10 88 8S 044

05 1.5 831 75 % 11

. l'()v_‘() 2.5 2.78 54 R EE

e J

——
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Effect of different incubation temperatures on p:{rlially Purified (.
cellulase activity formed by Trichoderma viride and Fusarium OXyspariy,
al \ . Um

Table (4) ¢
using carboxy methyl cellujose as substrate.

- T. viride F. oxysporium
Incubation - ' - ——
. . 'y cellulase | C onversion | Cx cellulase | Cony

temperature ( Ctivity activity nversjgy,

mg/mb/h. rate % mg/ml/h. Fate 9,
—

5°C 5.60 6.22 5.00 5.56

10°C 8.60 9.56 7.50 778

15°C 15.0 16.66 13.40 14.88

20°C 18.2 20.22 16.20 18.00

25°C 204 22.66 17.00 18.88

30°C 22.8 25.34 18.40) 20.44

35°C 23.60 26.22 21.00 23.34

40°C 26.00 28.88 22.20 24.66

45'C 26.80 29.76 23.40 26.00

50°C 27.80 30.88 23.60 26.22

55°C 26.20 29.10 23.00 25.56

L 60°C 23.00 25.56 19.60 21.76
—_
ellulase

Table (5) : Effect of different incubation periods on partially purified Cxc

enzyme extracted from Trichoderma viride and Fusarium oxysporium.
e,

( T. viride F. oxysporium
Incubation
periods (minutes) Cx cellulase | Conversion | Cx cellulase Conversi®
activity activity d
mg/mb/h. rate % mg/mV/h. rale 7_
5 5.40 6 3.44
10 12.20 3 56 136.1500 1167
15 19.80 22.00 15.90 176,
20 22.10 24.56 17.80 198
25 24.50 .22 19.90 2
30 2620 29.10 2220 2w
i 27.00 30.00 22.50 Al
10 27.30 30.33 22.60 21l
i 27.40 30.44 22.60 S199
- 27.20 30.22 22.40 /

CX - dace active :
cellulase activity is expressed as mg glucose/ml/h
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ations of the partial
rma viride and J

ly purified Cx cellulase

usarium oxysporium

r-* I. viride F. oxysporium h
Enzyme : : :
concentration Cx cellulase Conversion | Cx cqllglase Conversion
(ml) activity activity
mg/ml/h. rate % mg/mi/h. rate %
0.1 8.50 9.44 7.10 7.8‘)
0.2 12.30 13.67 10.10 11.22
0.3 17.80 19.84 14.10 15.67
0.4 21.90 24.33 18.90 21.00
0.5 26.20 29.10 22.10 24.55
0.6 27.90 30.10 23.00 ;5.5:5]
0.7 28.90 31.78 23.10 ;5.()8
0.8 28.90 3211 23.20 ;2;8
0.9 28.90 32.11 23.20 25.78
1.0 28.90 32.11 23.20 25. )
\_

Table (7) : Effect of different metallic ions on the partially purified Cx cellulase

ride ‘usari orium
extracted from Trichoderma viride and Fusarium oxysp

\
1 T. viride F. oxysporium
. ; : “onversion
Metallic ions Cx cellulase | Conversion Cxazfilil;ll;se Conve
activit
n‘:;/:nl/lyI rate % mg/ml/h. rate %

e ng &

Control 26.10 29'88 ’féég ’-;1308
A 5 . 21,

- Ferrous sulphate 24.30 .l-:i]'ll 8.50 9.44
Copper sulphate 15.40 3 ;‘4 2.50 278
Cobalt carbonate 36 l-% .,9 44 22.30 24.78
EDTA oy 10, 21.90 24.33

: Zinc’sulphutc 27.30 28?;’ 22.50 25.00
Calcium chloride 27.10 50,78 22.40 24.89

‘alcium sulphate 26.80 ‘1_9. 13 19.80 22.00
Manganous chloride 17.40 - 78 0.00 0.00

- Cobalt chloride 2.50 2-4' 00 20.10 2233

i’anuanoux sulphate 21.60 ' 17.80 19.84 '
A p 22.78 , \ D
- Barium chioride 20.5

 cellujace Aeuvity is expressed as mg glucose/mi/h.
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The result in Table (1) showed that

smum ineubation temperature for

the o) e |
¢ achivily was MEC for

mantmal CMCas
both tested Orpanisms, lower (empera

fures redueed enzyme activity, Denatia
ton of the enzyme at high temperatare
was observed, This may explain the se
venty of high temperatuee on the enzyme
(ormed. The effect of temperature is
known to depend on the annno acid com-
ponent and the nature of the enzyine.

Table (5) indicated that the optimal
incubation petiod for maximum CN ase
activity was 45 minutes. Longer fime de-
creased the enzyme activity due to the
accumulation of the end products which
supressed the enzyme activity (18,19),

As known the enzyime reaction de-
pends mainly on the enzynie concentrir
tion. Table (6) showed that the optimal
concentrations of the enzyme secreted by
T, vipide 15 0.7 mland 0.8 for [, oxyspor:
jurn. The enzyme concentrations s ver-
these concentrations  are

satile  simce

dependent on enzyme spcril'icilvm.

Investigating the effect  of some
metallic jons on the CMCase was stud-
ied. It is evident from Table (7) that Zn
sulphate acts as stimulator since it in-
cu:;l'ﬂc(_i I{lc rate of CMC hydrolysis by
4.6% for T, viride enzyme. CaCl> was a
good stimulator for the enzyme synthe-
:::lt(t(ll ‘ll)y l oxysporum. The  other

red clements were either less stimula-
tory or were inhibitory to the enzyme
activity(20.22)
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