CHAPTER 1

INTRODUCTION

1.1 General ideas

Alkaline proteases are very important industrial enzymes. They are used widely
in detergent, cleaning stains and soils containing proteins (blood, grass, milk,
gravy, tomato sauce, etc.), food, pharmaceutical, leather and film industries, as

well as in waste processing industries yashi et al, 1967). Alkaline protease
acts as a biocatalyst cutting proteins i @s chains under the presence of
water, according to the following; I, /
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In Figure 1.1, a stream of medium goes into a main fermentor for enzyme
production after which the fermented broth is fed to an extracting column which
is also fed with an aqueous solution of Polyethylene Glycol (PEG) for enzyme
extraction. The top phase from the extracting column is subsequently pumped
into a back-extracting column for further enzyme purification and PEG recovery.
A mixing unit is used for mixing reused and fresh PEG before being fed back to
the extracting column.




To produce alkaline protease, the fermentation process is carried out using
some microorganisms such as alkalophilic Bacillus pumilus, Spilosoma oblique,
Bacillus subtilis, Bacillus thuringiensis etc. (Hotha et al, 1997. Lee et al, 1990.
Fikret et al, 2003). However, low production yields, product inhibition, and

complexity of recovery system result in high production costs remain problem
areas.
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polyethyle col (PE n SSi hosphate. Although previous works
of other groups concentrated on extractive cultivation of alkaline protease in
ATPs containing PEG and dextran T500 (Lee et al, 1990), but the exorbitant
price of dextran T500 limits its use (Hotha et al, 1997). PEG is a macromolecule
with chemical formula of H(OCH,CH,),OH. Due to its nontoxic character, this
chemical is commonly used in cosmetics, food, and pharmaceutical products.
The biocompatible character of PEG explains success of this polymer in
biotechnology applications. In addition, it is also commonly used for liquid-liquid
partitioning and precipitation of biomacromolecules (Albertsson, 1986). More
importantly, research work in our group previously revealed that partition
coefficient of alkaline protease determined at the value of 49.1 at pH 7.5 in PEG
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1000/ PO*, system is relatively high (Chuayyok, 2001). Therefore, it should be
a suitable for extractive fermentation in this research work.
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In Figure 1.2, the cells aref€ulfivat Qi an extractivé fermentor with APTs of
PEG and phosphate. After fern } 1ases will be pumped to
separating unit for phase separati EPhet se will then be moved to back-
extracting column for enzy rificatior oyery. The reused PEG
is refreshed with fre gt e back to extractive
fermentor. In this process, ermentor are combined

to a single unit of extractive fermentor (Figure 3). The“process is considered
simpler than the process shbws in Fﬁlre 1./
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1.2 Objet?}ive ¢ o s
To select ﬂuﬁa a.]ﬂ)lfs] @m&%&g}onﬁﬂﬂﬂe alkaline
protease fermentation.

1.3  Scope of work
The scope of the research work will cover:

1.3.1 Investigation of extractive fermentation for alkaline protease

production using PEG 1000/ potassium phosphate aqueous two-phase
systems.



1.3.2 Exploration and selection of other ATPs if PEG 1000/ potassium
phosphate system is not suitable for extractive fermentation.

1.3.3 Study effects of system volume ratio on:
e Partition coefficient of alkaline protease, and glucose
e Enzyme productivity and purity

1.4  Expected benefits from the research

1.4.1 Deeper understandin he extractive fermentation process for
alkaline protease pfodt

1.4.2 Results froms his tudy process development of

1.5

1.5.1 Literature

152 Perform e imanta .; lies ‘on, extractive fermentation for

1.5.3 Data analy
: 1
1.5.4 Write the completé&
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