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Bioplastic production from bananas by soil isolating bacteria
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ABSTRACT: The research aims to study the bioplastic of polyhydroxyalkanoates (PHAs) production by bacteria
isolated from soil samples of Chachoengsao and Nakhon Nayok provinces using 3 kind of ripe banana; Lady Finger,
Cavendish and Pisang Awak as carbon sources. Among only 16 isolates can produced PHAs. However, the maximum
PHAs content (30.10+0.25%) was obtained from the isolate strain N22-3. The cell morphology was investigated by
the Gram staining method using the light microscope. It was found that the N22-3 isolate was a Gram-negative. Then
it was identified by 16S rRNA analysis and showed that the PHAs-producing bacterium had maximum sequence
99.85% similarity with Klebsiella pneumoniae. The PHAs film was characterized in its structure. The result showed
that it was similar to the standard biopolymer of polyhydroxybutyrate (PHB).
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Figure 1 Ripe banana was used as carbon sources for PHAs production (Cavendish banana (a), Pisang Awak banana

(b) and Lady Finger banana (c))
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Table 1 Some physicochemical properties of banana juice

Banana speccies Total sugar (g/L) Total soluble solids (°brix) pH
Cavendish 552.0+0.6 23.0 4.88
Lady Finger 625.0£1.0 26.5 4.46
Pisang Awak 683.0+0.1 28.0 554
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Figure 2 Photomicrograph (xlOO) of isolates showing the PHAs granules produced in bacterlal cells by Sudan black

B staining method
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Figure 3 Dry cells weight (a) and PHAs production (b) of bacterial strains isolated from soil under fermentation

in medium containing banana juice at 37 °C and 48 h incubation times
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Figure 4 PHAs content of isolated PHAs producer under fermentation in medium containing banana juice at 37 °C

and 48 h incubation times
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Table 2 Morphological characteristics of isolate strains

Morphology N22-3 c2-5 Cc2-12
Whole colony appearance Circular Irregular Irregular
Color White Cream Cream
Surface Smooth Smooth Smooth
Elevation Convex Raised Raised
Shape Rod shape Rod shape Rod shape
Gram’s test Negative Positive Positive
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Figure 5 The PHAs film produced by isolate strain code N22-3 (a), C2-5 (b) and C2-12 (C) using banana juice as a
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Figure 6 FTIR spectrum of standard PHB and synthesized PHAs from A. latus and isolate strains using banana as
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