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ABSTRACT

Extracellular cellulase was produced by Rhizopus oryzae PR7 MTCC 9642 and was used for bioconversion of
dried grass. Extra cellular cellulase produced by the fungal isolate was found to contain all the component enzymes
namely endoglucanase, avicelase and (- glucosidase. Product analysis revealed that all the three above mentioned
components of cellulase enzymes acted synergistically to produce glucose as end product.
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Introduction

Cellulose being an abundant and renewable resource is a potential raw material for the microbial production of
food, fuel, and chemicals (Coughlan, 1985). Saccharification of cellulose to glucose by microbial cellulases has
attracted the attention of the researchers, as this is the first step of bioconversion of cellulose material into valuable
products such as sugar, fine chemicals and biofuels. Such process would not only solve modern waste disposal
problem but also would alleviate shortages of food and animal feeds, and diminish man’s dependence on fossil
fuels. Moreover it would provide a convenient way to utilize the renewable source of energy in the form of
glucose. Since bioconversion of the polymers by enzymes are proved superior to chemical techniques, research to
acquire in depth knowledge on the biochemical and biotechnological aspects of the enzyme action and application
becomes the need of the hour (Nguyen and Saddler, 1991; Jeffries, 1990).

Microorganisms are regarded to be the most important source of cellolytic enzymes and the majority of cellulose
degradation has been done with fungi. The fungi generally secrete the cellulose degrading enzyme complex, acting
synergistically to produce simpler sugars.

In the present paper production of all three enzymes of cellulase multienzyme complex from Rhizopus oryzae

were tested and the end product of cellulose action on a cellulosic substrate collected from agro waste was
analyzed to determine the nature of the sugar produced after saccharificaton.

Materials and methods

Microorganism: Rhizopus oryzae PR7T MTCC 9642, an endoglucanase producing strain was isolated from the
soil of India and was identified by Institute of Microbial Technology (IMTECH), Chandigarh, India as Rhizopus
oryzae MTCC 9642 (Karmakar et al, 2012).

Chemicals: All chemicals used were of analytical grade.

Cultivation of the strain: The strain R. oryzae PR7 MTCC 9642 was cultivated in 100 ml Erlenmeyer flasks
each containing 20 ml of basal medium (BM) composed of (g/1): peptone 0.9; (NH,),HPO, 0.1; KC1 0.1; MgSO,.
H,O 0.1and carboxymethyl cellulose (CMC) 0.5 (pH 6.0). 1.0% (w/v) salicin was added as inducer.

Extraction and assay of enzyme: The mycelial part was separated from the culture broth by filtering through
filter paper and the culture broth was subjected to centrifugation at 15,000 rpm for 10min. The crude enzyme
solution sieved through a 0.25 pm membrane filter.
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To measure the activity of f-glucosidase and endoglucanase, tubes containing the assay mixture (1 mL) each
containing an 0.5 ml of enzyme diluted with 0.1(M) phosphate buffer (pH 6) were incubated with 1%(w/v) avicel
for cellobiose for 15 minutes and 1% (w/v) CM-cellulose for 10 minutes (Karmakar and Ray, 2010), respectively,
at 33°C.

To measure the activity of avicelase, the assay mixture (1 mL) containing an equal volume of enzyme and 1% (w/
v) avicel (Sigma) dissolved in 10 mM was incubated at 37°C for 10 min

The reducing sugar released in either case was measured by the dinitrosalicylic acid method (Bernfeld, 1955),
taking glucose as standard. Blanks were prepared with inactivated enzymes. One unit of avicelase, f-glucosidase
and endoglucanase was defined as that amount of enzyme that liberated 14 mole of glucose per ml per minute of
reaction from the respective substrate.

Saccharification of cellulosic substrates: A suspension of dried grass (Smg/ml) in 0.1M phosphate buffer (pH
7) was incubated with properly diluted cellulase enzyme in a screw capped tube for 30 minutes at 33°C. The
hydrolysate was centrifuged at 2000 g for 2 minutes and the resultant supernatant was analyzed by DNSA method
(Bernfeld, 1955) using glucose as standard.

Determination of end product of saccharification: The end products of saccharification of agrowaste dried
grass by cellulase was analysed by injecting the supernatant in a Spherisorb-NH, column (0.46 X 25 cm) attached
to HPLC (Shimadzu Prominence Series [CBM-20 A] with RI detector. The solvent system used was acetonitrile:
water at a ratio of 3:1 (v/v). The sample was allowed to run and fractions were automatically collected at a flow
rate of Iml/min by GE FRAC-920 fraction collector. The standards used was glucose , cellobiose and salicin.

Results and discussion

The strain secreted multi-enzyme cellulase complex which consists of endoglucanase, avicelase and -glucosidase
(Fig. 1.).

The peaks of standard glucose, cellobiose and salicin were depicted in Fig 2, Fig 3 and Fig.4 respectively. The end
product of saccharification of grass as cellulosic substrate could be identified from the Fig 5. Comparing with the
peaks of the standard used, it could be concluded that the peak with retention time 6.23min clearly indicated the
presence of glucose as the major end product. Intermediate products cellobiose indicated by the peak with retention
time 7.67 min. Salicin used as the inducer the media could be detected by the peak of retention time 4.51 min,
which further revealed that this was actually playing the role of a gratuitous inducer of the enzyme.
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Fig 1. Different enzymes secreted by R. oryzae in presence of inducer salicin and CMC as substrate
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Fig. 2. Glucose as standard in HPLC
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Fig. 3. Cellobiose as standard in HPLC
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Chromatogram
0000
50000
: 5 .,.,ﬁ - o o = -
Jgad g3 § @83 § 2§ § 1
. )
] |
-sm-|v|||||-|'n|--|---.|--.-|---- =TT L ‘IDetA Chl
0 0.0 125 5 ]
min
1 DetAChl/
Peak Table
Cchl
# | Rer [ Area®, T Height
; 1
E &
E :ﬁo [0
4513 13 i
6ES [ha 133
359 167820 2
671 £0077 FEja]
T0[ 183
11 TO3TY TE, 1350/ LEEE]
12 TLEI0] T PEXE]
13 14153 IS 73l L)
14 T80 L reyy 0.487]
1 T RS T 1B k] 0.133
T3 TE050] 0587 707
T —= ISR 0] D L |

Fig 5. Test sample of saccharification subjected to HPLC
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CONCLUSION

The production of glucose as the major end product by the multienzyme cellulose complex of R. oryzae was
confirmed by analyzing the end product of hydrolysis of cellulosic substrate (dried grass). Glucose thus produced
may be used for production of other value added materials including alcohol (Bayer ef al, 2007, Virendra and
Ghose, 1981).Hence it might be considered to be a convenient and cost efficient way to produce glucose and other
materials from agrowastes like dried grass using cellulose of Rhizopus oryzae.
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