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Abstract

In this study, the production of poly-(-hydroxybutyrate (PHB),was determined in ten isolates of Bacillus cereus isolated locally. PHB was found in all isolates. The bacterial content of this according to dry cell weight, wasmeasured to be (3.67-32.07).


The highest percent yield of PHB was observed in B. cereus S7(32.07%) where as the lowest percent yield PHB was determined in B. cereus S9 (3.63%)
الخلاصة

في هذه الدراسة تم تحديد إنتاجية متعدد بيتا هيدروكسي بيوتاريت في عشر عزلات لبكتريا Bacillus cereus المعزولة محلياً . لقد وجد أن متعدد بيتا هيدروكسي بيوتاريت موجودة في جميع العزلات المدروسة . وقد قيس محتوى البكتيريا لمتعدد بيتا هيدروكسي بيوتاريت نسبه إلى وزن الخلايا الجاف وكان  ما بين (32.07-3.67 %) . وان أعلى نسبة من متعدد بيتا هيدروكسي بيوتاريت حدد في العزلة B. cereus S7 (32.07%)  . وأن أقل نسبة في العزلة B. cereus S9 (3.63%) .

Introduction:
Synthetic polymers-designated as plastics-are applied in a wide range of packing-house hold, agriculture, marine and architectural applications plastics were developed as light weight and durable materials and they have replaced natural resources, such as metal and stones. However, its properties of durability have caused a serious problems since plastic waste accumulates in the environment. The accumulation of abandoned plastics has caused a global environmental problem and solid waste management have created much interest in the development of biodegradable plastics that still retain the desired physical and chemical proprieties of convertial synthetic plastic (Mukai and Doi, 1995; Anderson and Dawes, 1990). Poly-(-hydroxybutyrate has properties of biodegrabable, thermoplastics and elastomers (Poirier et al., 1995).

Poly-(-hydroxybutyrate (PHB) is a natural polymer which produce intracellulary by various microorganisms (Witt and klein., 1997; Muller et al., 1998). Most bacteria accumulate PHB as a carbon and energy storage. PHB exists in the cytoplasmic fluid in the form of crystalline granules about 0.5 (m in diameter and can be isolated as native granule (Page, 1992). PHB was Characterized chemically and observed that it involved in the sporulation of Bacillus spp. The lipid inclusion is accumulated by many bacteria when they enter the stationary phase of growth to be used later as an internal reserved of carbon and energy (Page, 1995).
The purpose of this study was to determine PHB production by different strains of Bacillus cereus.
Material and Methods

1. Bacterial isolates:
Bacillus cereus isolates were obtained from stock collected locally at Biology department.(Babylon University, Science College).
The isolates were grown in Brian heart infusion broth medium (100 ml in 250 ml Erlenmeyer flasks) and incubated at 30( with vigorous orbital shaking at 225-250 rpm for 24h.
2. Determination of PHB


The cultures were inoculated with a 1% (v/v) inoculums, pregrown for 24h. in nutrient broth at 30( for activation . The active cultures were inoculated with a 2% (v/v) in nutrient broth (100 ml/250 Erlenmeyer flask) and incubated at 30( with shaking at 225 rpm for 48h. At the end of this period, the samples were centrifuged for 15 min at 6000 rpm. The pellets were washed twice with sterile deionized water and dried for 24h. at 60(. Then total bacterial dry weight was determined. Dry cell materials were incubated at 60(C for 1h. with sodium hypochlorite. Supernatant was obtained by centrifugation at 6000 rpm and transferred to soxhelt system. Cell lipids and other molecules (except PHB) were extracted by adding 5 ml and 96% (1:1 v/v) ethanol and acetone. PHB was extracted by hot chloroform (adding 10 ml chloroform in water bath). Then chloroform was evaporated to obtain crystals of PHB, 10 ml of concentrated sulfuric acid was added and the mixture was heated at 100 in water bath for 20min. After cooling to 25(C. The PHB was determined spectrophotometrically at 235 nm. (Bowker, 1981; Kuniko et al., 1989; Ishizaki and Tanaka, 1991). The mount of PHB according to cell dry weight was measured.
Result and Discussion

PHB is an important raw material for microbial plastics. Today ,most research efforts in this field concentrate on the isolation of PHB producing microorganisms from different sources (Katircioglu et al., 2003).
Hydroxybutyric acid is synthesized as active polymer by many bacteria and stored in granule form within cytoplasm as a source of carbon and energy. PHB, 
a thermoplastic crystal which can be reduced through biological process, its first production on in industry started by using Alcaligenes latus and A. eutrophus (Hiramistu et al.,1993). In recent years, PHB have been considered commercially important because of their possible use as biodegradable thermoplastics (Lee, 1996).
In this study,PHB production by ten isolates of B. cereus were detected at 48hr. in nutrient broth. Table (1) shows the content of PHB in B. cereus isolates. The mount of PHB in isolates were 0.04-0.22 g/L and the percentage of PHB in these cells was between  3.63-32.07% of dry cell weight. While the PHB productivity percentage 
B . cereus s7 was highest 32.07%. The lowest PHB production was found in B. cereus S9 (3.63%).
Many Bacillus species synthesize PHB according to Aslim et al., (2002),and they found that the content of this polymer in Bacillus species from 6.53-48.13%. Katircioglu et al., (2003) tested the capacity for PHB production in B. megaterium Y6 and they reported that48.13%, B. subtilis K8 (32.50%) B. sphaericus X3 (36.36%) and B. firmus G2 (15.70%) yield percentage of PHB according to cell dry  weight was determined.
Table (1) PHB content of ten isolates for B. cereus in nutrient broth:
	Isolates
	Dry cell weight g/L
	PHB g/L (a)
	Yield of PHB % 

	Bacillus cereus S1
	2.1
	0.32
	15.2

	B. cereus S2
	2
	0.22
	11

	B. cereus S3
	2
	0.11
	5

	B. cereus S4
	3.3
	0.22
	7.3

	B. cereus S5
	1.2
	0.13
	10.8

	B. cereus S6
	1
	0.15
	15

	B. cereus S7
	0.53
	0.17
	32.07

	B. cereus S8
	0.52
	0.2
	10.4

	B. cereus S9
	1.1
	0.04
	3.63

	B. cereus S10
	1.61
	0.09
	5.59


(a) determination cell dry weight.

The mount of PHB accumulated in B. cereus UW 85 more than 25%. (Labuzek and Radecka, 2001).
On the basis of data obtained in present work, B. cereus S7 isolate capable of PHB accumulation up to 30% of dry cell weight, so it can be selected to applied for industrial production after increase PHB yield by optimization of the PHB synthesis.
This study the first work searching for PHB production in B. cereus isolates 
in Iraq.
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