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Production of Biodegradable Plastic (Polyhydroxybutyrate) by the Local Isolate of Bacillus cereus B5 and Using in Packaging of Some Foods

Forty three local bacterial isolates were obtained after heating treatment for different sources collected from many places in Basra government.
Included: Vegetables (Celery, Leek, Radish, Cabbage, Fenugreek, Jerusalem Artichoke, Spinach, Carrot, Cucumber, Tomato, Lepidium, Turnip, Mentha, Potato,
Lettuce, Eggplant, Cauliflower, Beta vulgaris, Dill, Coriander and Bell pepper), Fruit (Apple and Banana), Covers maize, Pastry (cakes), Legumes (Cowpea,
soybean meal and chickpeas), Soils (5 samples of Umm Qasr, 2 samples of Abu Al-Khaseeb and a sample of each of Agriculture college, Saad Square, Marshes
of Al- Midaina city and Sand) Animal manure, The sample of each of the plant reeds, papyrus plant, milk and water liquefaction and sewage water. Primary
screening for the isolates by Sudan black B dye only. 22 isolates were chosen with strong staining, and the identification of all the isolates revealed were
belong to genus Bacillus by studying microscopic and biochemical tests. They were: 4 isolates Bacillus subtilis, 4 isolates Bacillus cereus, 3 isolates Bacillus
megaterium, 2 isolates Bacillus lichenformis 2 isolates Bacillus firmus, 4 isolates Bacillus mycoides and 3 isolates Bacillus pumilus.

Secondary screening of these isolates was Polyhydroxybutyrate (PHB) produced, Bacillus cereus Bs given 2.4 g / L the highest production of PHB. A PCR
technique was used for 16S rRNA test and detecting the gene of PHB production in Bacillus cereus Bs.

The highest PHB production from Bacillus cereus Bs was 6.2 g/ L, biomass 8.4 g / L and yield 73.8% the by using optimum conditions: incubation
temperature 35 C, for 48 hours aerobically by using shaking incubator for 150 RPM/ min, 2% inoculum volume, the pH was adjusted to 7, and the production
media where contained 1% glucose as carbon source and peptone as a nitrogen source. 3% have dated juice was the best substitute for glucose as carbon
source, it gave 7.11 g PHB /L and the yield 79 %. Analysis with FT-IR was showed, that PHB produced from date juice media had a peak at 1723 cm™ this
means it belong to an ester polymers group. And GC-MS showed 12 compounds produce from analyzing PHB as short chains of fatty acids.

The properties of PHB produced from date juice media were: The degradation temperature was 312 C, the percentage of crystallization was 60%, molecular
weight was 423.674 KDa., permeability of water vapor was 56.2 x10° g/ Pa.s.mz, tensile strength was 24.9 MPa, the blend 40% polyethyleneglycol as
plasticized with PHB increased the percentage of elongation to 8.7%. PHB is non-toxic and without hemolysis on human blood.

Studying biodegradation of the plastic films of PHB by using bacterial isolates were E. coli, Pseudomonas aeruginosa, Staphylococcus aureus and Bacillus cereus
in petri dish showed that all isolates can degrade PHB, biodegradation in soil and at soil surface was 100% after 28 days.

PHB packages increased the shelf life of strawberries and grapes after storage for 15 days, compared with polyethylene packages, and It was reduced the
numbers of microorganisms in butter, the percentage of free fatty acids and peroxide value compared with butter with polyethylene after 15 days.




