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Enzymatic Hydrolysis of Ball-Milled Saudi Wheat Straw
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ABSTRACT. Pretreated Saudi wheat straw was enzymatically hydrolyzed
using cellulase [EC 3.2.1.4] in citric acid and sodium hydroxide buffer solu
tion at pH value of 5.4. Decreasing the wheat straw particle size and/or the
rotation speed of the mixer was found to increase the concentration of the
produced glucose. Also, increasing the cellulase to wheat straw ratio causes
an increase in the yield of glucose and an asymptotic value was reached at
about ten hours of reaction time. The yield of glucose was found to go
through a maximum upon increasing the reaction temperature from 30 to
55°C indicating an optimum temperature. This optimum glucose yield was
found to occur at 37°C.

KEY WORDS: Cellulose, Enzymatic hydrolysis, Cellulose pretreatment.

I. Introduction

Wheat is the major agricultural product in Saudi Arabia. It is produced in large quan
tities sufficient to meet local consumption needs as well as exportation to other coun
tries of the world.

Large amounts of wheat straw are left behind after harvesting of wheat. The esti
mated amount of wheat straw generated in Saudi Arabia in 1987is about 3.65 x 106

tonsil]. Part of the straw is used as animal fodder while the remainder is disposedoff
as a solid waste.

Analysis of Saudi wheat strawll] has shown that it contains an average of 31.6%,
34.0%, 22.3% and 12.1% of a-cellulose, hemicellulose, lignin and ash respectively.
a-cellulose is a valuable substance. It can be hydrolyzed to produced glucose which
can, further, be isomerized to fructose or fermented to ethanol. It, also, can be con
verted into pulp to make appear, tissues, ... etc.
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