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ABSTRACT

Trichoderma reesei was cultured to secret enzynmmsguorange mesocarp as subsrate.
Untreated orange mesocarp (non-alkali treated ommgesocarp washed with distilled water)
and orange mesocarp alkali-treated at 190, washed with water at pH of 6-7.When untreated
orange mesocarp and alkali-treated orange mesowap hydrolysed at varying temperatures of
30° C,37°C, 40°C,50 °C 55 °C, appreciable glucose yield was found(2.13, 2B4], 2.56,
2.35) mmol/L respectively for alkali —treated mesp¢ but the yield was lower when untreated
mesocarp was hydrolysed at 3C(1.7mmol/L).Hence it was concluded for this partac
research that untreated orange mesocarp is as goedbstrate for glucose production but the
optimum temperature for the alkali-treated mesodaiis within 37-50°C.
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INTRODUCTION

The world’s population has continued to grow stlyadecessitating an increase in the demand
for affordable food and citrus fruits [1]. Sweeta@ge Citrus Sinensisproduction in Nigeria is
significant, due to few and small capacity proaagsndustries which converts the fruits to juice,
concentrates and canned fruits. Nigeria produceg1398 million tonnes) of fresh citrus in the
world and Africa produces 5.6% (3.741 million toehef varieties of citrus fruits of which
Nigeria contributes 3.24 million tonnes [5,10]. Gga mesocarp, a waste product from citrus
processing factories and farmers, is partly useddittle feed. However a large part of the citrus
waste produced, about 66 million tonnes annuallyig%till being discarded to nature, causing
environmental problems [9]. Researches in thislfireve successfully converted many cellulosic
materials such as saw dust ,solid animal wastgy msidues, cotton stalks, etc [1,6] to more
valuable products such as fermentable sugars. @rarggocarp contains various carbohydrate
polymers ranging between 62.5-87.8% of cellulos&(JPwhich makes it an interesting choice
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for production of metabolites such as fermentabigass (glucose) and ethanol by appropriate
micro-organisms. Equation (1).

Crystalline cellulose
Glucose— decompositioodt...(1)

Accessible cellulos

Aderemi [1,3,8] also, studied the kinetics of glsegroduction from rice straw Aspergilus
niger.

Enzymatic hydrolysis is an efficient method to asle almost all carbohydrates present in the
orange mesocarp, but its application is hamperethéyigh cost of enzymes and the slow rate
of depolymerization reaction[9]. Thus developmeha @ost- effective method in which all or a
high proportion of carbohydrates could be releagelll,help towards commercialization of the
processes using orange mesocarp as raw materials.

Hitherto, little information exists in literature omcerning orange mesocarp pre-
treatment,optimum temperature and glucose condemtrausing cells offrichoderma reesei.
Crude enzyme hydrolysis has the merit of direct ®stretion, hence reduces reaction time and
overall cost [1].

Therefore, it was the goal of this present rese&wctudy the conversion of a chemically pre-
treated [11] orange mesocarp to glucose using otlls reesewhere, the optimum temperature
and glucose concentration were ascertained. Glugesa intermediate product in this process
for bio-energy production stands tall in solving fhresent global energy crisis, for a sustainable
economic development.

MATERIALSAND METHODS

Isolation ofTrichoderma reesei(T. reesei)

Potatoes Dextrose Agar (PDA) as described by Adextus and Beneke [1]with little
modification using solid state fermentation wasduéer the isolation of the organism . The
organism was identified a$§.reeseiusing an Olympus Venox —T microscope based on the
standard structure dfrichoderma reeseagiven by Alexopoulus and Blackwell, [2]. Sub cuing
from the parent culture was done several times ki pure colonies. A wire loop was
sterilized using flame sterilization to kill surladacteria in order to avoid contamination The
wire loop was used to take a portion of the gragwingi culture from the edge of the culture
plates. This was transferred to a sterilized battletaining fresh PDA medium. Sub-culturing
was repeated for over twenty —five times to obtaiflairly pure colony and stored in the culture
stock at room temperature. Fungi cells were usédgeat exponential growth phase for maximum
activity.

Experimental Procedure

Enzymatic hydrolysis of the substrates was cawigidat different temperatures, 30, 37°C, 40
°C, 50°C, 55°C. And the glucose produced at different tempeestwas analysed using randox
glucose kit and Colorimeter.
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In a typical run the temperature of the shaker k@gdlenkamp,model KQ 606, London) was set
at 37°C. A 100 millilitres (100ml) of 0.1M of sodium aet¢e buffer solution (pH 4.5) was
introduced into an Erlenmeyer flask, along withg0df T.reeseispecies and 2.0g of sodium
hydroxide-treated orange mesocarp[12] were addadipfs were withdrawn after every 4
hours within 72 hours reaction time for analysieeTconcentration of glucose in the substrate
was determined by following the method of Lee [@lieth uses a Randox glucose kit and Jenway
Colorimeter, (Model 6051, Germany) at 540nm. Thaecgte analysis was done using the
sample, enzyme blank (control), glucose standad glncose reagent. 40uL of the sample
solution was added into 400uL of the glucose retigea 1ml curvet and absorbance was taken.
Each run was repeated three times and the meaa eb&ach set of runs was reported.

RESULTSAND DISCUSSION

Temperature effects on the hydrolysis of orangeoeep , ranging from 38C, 37°C, 40°C, 50

°C, 55°C, that was studied, gave vyield of 77.8%, 88.9%5086.3%, and 81.5% of glucose
concentration respectively. This clearly indicatest the optimum temperature lies between the
ranges of 37C to 50°C. This result corroborates the one reported byrémwe [1] on the
hydrolysis of rice straw,the hydrolysis of soft vdoeported by Tengbet al [1], hydrolysis of
animal lignocellulosics by Weet al [1] which was found to be optimum at 30. This also, is

in agreement with skop (fibre waste) and celloligneported by Castellanos® al [1] which
showed optimum at 58C.
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Fig.1: Effect of tmperature on glucose concentration Time/Hr

Although from the result in figure 1, glucose comication was at a maximum of (2.56mmol/L)
in the 34" hour at 50°C and decreased to 1.92mmol/L in thd 4®ur in the same temperature.

Suddenly, there was a decline in glucose concémtréd 1.70mmol/L, due probably to enzyme
denaturation.

Also at 37°C, the glucose had a maximum concentration of 2m8ditt. in the 24" hour and
maintained a steady constant value as time incse&sen in the 48hour , at 3PC the glucose
concentration doubled compared to°& Hence, considering maximum glucose concentrati
with respect to reaction time and unit cost ofdouat , 37° C is preferred to 5€C.
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Generally, an increase in temperature increasegdiee of reaction, since the atoms in the
enzyme have greater energies and a greater tenttenayve however the temperature is limited
to the usual biological range. As the temperatusesr denaturation processes progressively
destroy the activity of enzyme molecules. This i do unfolding of protein chain after the
breaking of weak (hydrogen) bonds, so that thealvegactions drop(figl). Since denaturation
begins to occur in many proteins at 45 t®6(6].

In conclusion therefore,the production of glucasermediate product in the orange mesocarp
hydrolysis usingrichoderma reesas very important .

This is due to the fact that glucose is useful aawamaterial for biofuel production. Thus, this
will go a long way in alleviating our global energgsis.
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