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Abstract . | TEl36935

The aim of this research is to study the kinetic of anaerobic degradation of glucose and its
_model. Bacillus macerans, Which is one of the dominant fermentative bacteria in mesophilic digester
treated pmeapple peel, was used in this study. To understand the process of anaeroblc glucose dlgestxon
the kmetlcs of anaeroblc digestion and product formation needs to be studied. The study was divided
into 2 parts. Firstly, the sets of experiment were carried out to consider the effect of environmental
coodition such as substrate (glucose) concentration, pH and the selected product concentxatiou on rate
of glucose degradation. Secondly, the development of mathematical model for describes the kiueﬁc of
anaerobic digestion of glucose. The assumption of this work are as follow : the rate of glucose
degr_adation ure relied on glucose concentration, pH and product concentration of glucose degradation.
The results in study effects of environmental condition on rate of glucose degmdation showed
that the rate of glucose degradation depended on glucose ‘concentration, pH and product concentration.
To considerable effect of substrate concemration, the glucose concentrations of 2, 5,8, 12 and 20 g/l
were varied. When increased initial glucose conoentmtion, the rate of glucosc degradaﬁon increased and
 reached maximum at 13 mM/hr. Moreover, product yicld of ethanol reduced. Iu case of pH variation
(pH 4,5, 6and 7) experiments, the rate of glucose degradation decreased 'uvhilc pH was decreased from
value at 7 to 4 The results illustrated that the product yield was affected by pH in the solution. The
increasing in ethanol and lactic acid yields were observed \uhen-changing pH from 7 to 4. Three main’
products namely, lactic acid, acetic‘ acid and ethanol were found. Consequently, these three main
products were cons1dered to study the effect on rate of glucose degradation. The results showed that the |
_reduction of rate of glucose degradatlon depended on typed of fermentative acid. When lactic acid
mmally exxsted in glucose solution, the result showed that product yield of lactic acid increased while
initial concentration of lactic acid was mcreased as co-substrate. Acetic acid leads to an increased in
lactic acid yield when increased in.itial acetic acid concentration. Product yieldofv lactic acid and acetic '
-acid iucreésed when initiél ethauol concenuution was»iricreased. Moreover, increasing of propionic acid
| yield was observed when the following concentration of ethanol was fed. :

The lcinetic modcling of anaerobic digestion was considered as a tool to design and control
anaerobic digestion process. In this study, the kinetic model of glucose degradation was deueloped ,
‘based on the experimental data’ of glucose degradation. The model was modiﬂed from Michaelis-
Menten model by adding terms of inhibitions of substrate and product. The kinetic oonstants of
inhibition in the model ‘were sequentially determined by ﬁtting with the expetimental data. In the study
of the product inhibition effects the concentration of lactic acid, ethanol and acetic acld that caused
inhibition effect were 44.39 mM (K,,)), 97.67 mM (Kaom) and 1*10 mM (KM) respectnvcly The
inhibition degree of lactic acid ethanol and acetic acid were 1.12, 2.66 and 0.13, respechvely. The
results showed that lactic acid and ethanol were considered as strong product inhibitions more than

acetic acid. The proper model in this study is developed and it is able to explain pathway of glucose

degradanon and kinetic constants with mvolved in glucose degradatxon procm
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