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Abstract 
Polyhydroxyalkanoate (PHA) is an eco-friendly polymer that has 

various important biomedical uses, as well as biodegradability, drug 

delivery, and medical implants. It is a kind of polyester synthesized by 

various microorganisms as energy reserve material under inappropriate 

conditions. This study focused on testing waste cooking oil as the 

source of carbon to optimize PHA production. The tests included the 

most important environmental components within the culture medium 

affecting the growth of the bacterial isolate under the experiment and 

its ability to produce a polymer. Results revealed that the cultivation of 

Acinetobacter lwoffii, pre-isolated from hydrocarbon contaminated 

soil, under optimum conditions showed the highest productivity after 

72 hours. Corn oil waste as the carbon and urea as the source of 

nitrogen were discovered to be the best nutritive sources for 

concentrated PHA production, with, 2% and 0.5 g/L as the best carbon 

and nitrogen sources concentrations, respectively. Through the results, 

it was found that there is an important role for the change, both 

qualitatively and quantitatively, in the components of the nutrient 

medium and the surrounding condition in increasing the efficiency of 

isolation, as it had a significant role in increasing the efficiency of the 

isolate. There was a significant increase in the PHA content ranging 

from 10 to 75% and the production of biomass to 3.6 g/L. respectively. 

Finally, this study concluded that the use of bacterial isolate in the 

production of PHA can contribute to solving the critical problem of 

environmental pollution caused by the use of industrial plastic and 

replacing it with environmentally friendly and low-cost materials.

 
DOI: 10.53293/jasn.2022.4970.1167, Department of Applied Sciences, University of Technology 

This is an open access article under the CC BY 4.0 License.  

1. Introduction 

One of the main pollutants of the earth is plastic, which needs proper management to get rid of its waste, which 

is continuously thrown into the environment because it is involved in many aspects of our daily life (Hussein et 
al., 2020). Plastic is used to manufacture daily products such as furniture and containers with its multiple uses 

(Hussein et al., 2018). Nowadays, most products are either made of plastic or manufactured in plastic-containing 

equipment (Noor, 2018). The plastic industries include many products, both durable and non-durable, such as 
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appliances, furniture, and cans used in packaging many materials such as shampoo, soft drinks, utensils, and, 

garbage bags. Many chemical pollutants are also produced as a result of the multiple and different manufacturing 

processes of plastic materials (Hussein, 2015). A major shift has occurred recently as a result of environmental 

awareness that has led to a shift in public opinion regarding the necessity of consciously dealing with the 

problem of plastic pollution. In addition to its accumulation in the environment, plastic pollution causes the 

creation of economic burdens due to the depletion of natural plastics as a used material for fuel (energy) and 

other natural resources (Varsha and Savitha,2011). Studies have tended to find biodegradable alternatives that 

are environmentally compatible and have the least impact on public health (Kazem and Amal, 2021). Bioplastics 

are one of the solutions to this issue, which is materials identical to plastic materials in terms of specifications 

produced by biomass, such as corn starch, fats, and oils (Anderson and Dawes 1990). "Bio-Based "is a term that 

represents the process of consuming raw materials resulting from renewable materials, especially polymers, 

which are materials that can be renewed through natural processes parallel to or superior to the consumption 

process so as not to affect environmental resources and their sustainability.  (Ravenstijn et al., 2010). The 

method of biodegradation of bioplastic materials depends on the ability of microorganisms to grow aerobically 

or anaerobically. To decrease pollution bioplastic developed instead of plastic (Aljanabi, 2018). Living 

organisms and their microbial products (such as enzymes) are working to achieve sustainable development in 

reality, through the production of fuels and polymers necessary for the various industries, so that sustainable 

production of these products can be achieved, which is called "white biotechnology" (Titz et al., 2012). Among 

the most important bioplastics are algae and microorganisms, which represent mostly degraded organic waste to 

form bioplastics. Therefore, the current plastic products can be replaced with the biological product   Eco-

friendly, degradable, and renewable (Matsusaki et al. 2000). Compared to traditional plastic, bioplastics are the 

least likely to emit hazardous and environmentally harmful gaseous emissions, such as carbon dioxide. Attention 

to the need to maintain projects for recycling vital products, in particular bioplastics, has become one of the main 

concerns of those concerned with the environment and industry. Because it is insoluble in the bacterial 

cytoplasm. The PHAs act as carbon and energy storage compounds.  Bacteria that producing-PHA naturally 

include A. latus, B. megaterium, C. necator and P. oleovorans are characterized by being able to consume 

environmental, domestic and industrial waste as sources of carbon for the manufacture of PHA. (Anderson et 

al.,1990). These organisms can transform the compound by breaking it down to carbon dioxide and water after a 

period of time not exceeding one year.  (Eman, 2017). The bacteria used in the production of PHA can be 

categorized into two groups depending on the available growth conditions. The first group includes species of 

bacteria that need few vital nutrients such as nitrogen and oxygen in addition to providing an extra carbon source 

in order to be able to efficiently produce PHA. While the second group is characterized by not requiring the 

limited nutrients in the culture medium for the synthesis of PHA. The most preferred sources for the production 

of PHA are vegetable oils such as soybean oil, palm oil and corn oil, which is lower in cost than most sugars. 

Also, glycerin, which is a side-product of palm oil refining, can be used as a carbon source for the production of 

polymers using bacteria. It is used in various applications such as oral hygiene products, cosmetics, food and 

beverages (Yu and Wang, 2001). Glycerol is used in oral hygiene products, cosmetics, food, and drinks. 

Microbes have been certified to be the effective product of PHA due to their great ability to adapt to various 

harsh environmental conditions (Poirier et al., 1995). Out of these, Bacillus spp., Pseudomonas spp. and Vibrio 

spp. are found to be more effective for PHA production due to its ability to rapidly reproduce under 

environmental pressure and its high stability. This is to contribute to reducing the cost of producing these 

compounds that are used as biodegradable plastics and alternatives to industrial material.  Aim of this study The 

current project aimed to: 1-investigate the PHA production by A.lwoffii bacterial isolate. 2-optimization of PHA 

production with different conditions, carbon and nitrogen sources and concentrations to determine the carbon 

source that will give the highest yield of the PHA. 

2. Experimental Procedure 

2.1. Test of Bacterial Isolate and Experimental Conditions 

A.lwoffii Obtained from a previous study by isolating it from an area contaminated with hydrocarbon residues 

and identification with VITEK 2(Raghad and Nehia, 2021), and it was cultivated in Mineral Salt Medium Table1 

at 30°C, pH 7.5, with 150 rpm of agitation. As a carbon source of 1% corn oil waste was added (Kim et al. 

2000). 
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Table 1: Mineral salt medium composition (per litre distilled water). 

Component  Weight (g/L) 

Na2HPO4 4 

KH2PO4 1 

MgSO4.7H2O 0.2 

CaCl2.2H2O 0.05 

NH4CL 3 

NaCl 0.2 

Glucose 1 

FeSO4.7H2O 5.56 

MnCl2.4H2O 3.96 

CoSO4.7H2O 5.62 

CuCl2.2H2O 0.34 

ZnSO4.7H2O 0.58 

H3BO3 0.60 

NiCl.6H2O 0.04 

Na2MoO4.2H2O 0.06 

 
2.2. Bacterial Isolates Staining by Sudan Black B  

The microbial broth was fixed by exposure to direct heat after spreading it on a glass slide, then stained for 10 

minutes with a 3 percent Sudan Black B (w/v in 70% ethanol, Sigma) solution. The slide was subsequently 

entirely decolonized by immersing it in xylene. Cells of the sample were immersed for 10 seconds in safranin 

dye as counter dye (5 percent w/v in distilled water), then rinsed and dried with distilled water. Optical 

microscopy was used to study the cells after applying few drops of immersion oil straight to the fully dry slide. 

(Kemavongse et al., 2008 and Kumari and Dhingra, 2013).   

 

2.3. Detection of the Presence of Intracellular PHA Using Nile blue A 

For the detection of bacterial isolate producing PHA, Nile Blue A   melted in dimethyl sulfoxide (DMSO; 0.25 

mg/mL) was added to the sterile production medium which contain the following components: (Table 2): 

 
Table 2: PHA production medium composition. 

Component  Weight (g/L) 

NaCl 30 

MgSO4.7H2O 0.25 

CaCl2 0.09 

KCl 0.5 

NaBr 0.06 

Glucose 1 

Peptone  5 

Yeast extract 10 

Agar  20 

 
Depending on (Quillaguaman et al., 2004), pH was adjusted to 7and after culturing; the isolated strain was 

incubated at 35 °C for 48 hours. The accumulation of PHA in the cultivated colonies was detected after 

examining the cells under a fluorescent microscope by exposing the cultured agar plates to UV light (312 nm). 
 

2.4. Measurement of Bacterial Growth 
Bacteria were grown in a nutrient medium containing oil residues as a carbon source at a concentration of 1%, 

and the bacterial growth was estimated by calculating the dry weight after incubation by fixing all conditions and 

adopting one variable for the study. The dry weight of the cells was determined at different phases of incubation. 
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After centrifuging 25 mL of culture broth for 15 minutes at 4°C at 10,000 rpm, the supernatant was collected. 

Before being weighed, cell pellets were put in a pre-weighed aluminum foil cup and baked for 2 hours at 80°C. 

The number of dry cells per litre of soup was determined. (Yuksekdag et al., 2004).  

 

2.5. PHA Extraction and Quantification  

The quantity of PHA generated was estimated after extracting the polyhydroxyalkanoate polymer Figure 1. The 

growth of the isolate containing the polymer was pelleted at 10,000 rpm at 40 °C for 10 minutes after it was 

grown in nutritional broth. To eliminate undesirable elements, the pellet was washed in acetone and ethanol, then 

resuspended in an equivalent amount of 4 percent sodium hypochlorite and incubated at room temperature for 30 

minutes. To sediment the lipid granules, the mixture was centrifuged at 10,000 rpm for 10 minutes. The 

supernatant was discarded, and the cell pellet was washed in acetone and ethanol in the order listed. Polymer 

granules were pelleted and dissolved in hot chloroform before being filtered using Whatman No. 1 filter paper 

(previously treated with hot chloroform). 10 mL of hot concentrated H2SO4 was added to the filter, converting 

the polymer to crotonic acid and making the solution brown. The solution was cooled, and the absorbance was 

measured on a UV-VIS spectrophotometer at 200-600 nm against a concentrated H2SO4 blank. The peak at 235 

nm was used to confirm the presence of PHA (Nehra et al., 2015). 

Figure 1: Schematic diagram of PHA extraction, quantification, and improvement of growth conditions 

 

2.6. Optimization of Culture Medium Parameters for Growth and Maximum PHA Production  
Acinetobacter lwoffii isolates were cultured in nutrient broth and incubated for 24 h. To be a 1% bacterial 

inoculum and the minimal medium was injected and cultured under different growing conditions. Different 

factors viz., carbon and nitrogen source and their concentrations, incubation time, pH, and incubation 

temperature play an important role in PHA production rate. Therefore, in order to determine the optimum 

conditions for maximum PHA production, the effect of all these parameters on PHA production by the PHA 

positive Acinetobacter lwoffii isolate was studied by varying all the conditions within a defined range.  

 

2.6.1. Effect of Incubation Time on PHA Production  

The effect of different incubation temperatures on PHA production was determined by inoculating the culture   

in MSM supplemented with the   C and N source and then incubating at different time viz., 24, 48, 72, 96, and 

120 hrs at 30°C, PHA yield was quantified; based on the yields the optimum incubation time for maximum PHA 

production was determined. 

 

2.6.2. Effect of Temperature on PHA production  

The effect of different incubation temperatures on PHA production was determined by inoculating the cultures in 

MSM supplemented with the   C and N source and then incubating at different temperatures viz., 25 30, 35, 37 

and 40°C. After 48 h of incubation at respective temperatures, PHA yield was quantified; based on the yields the 

optimum temperature for maximum PHA production was determined. 
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2.6.3. Effect of pH on PHA Production  

For pH optimization, culture of the bacterial isolate was raised in MSM supplemented with the C and N source 

having different pH, viz., 6.0,6.5, 7.0,7.5 and 8.0. Culture was incubated at 37°C on a rotary shaker (150 rpm) 

for 48 hrs. After incubation, biomass and PHA yield was quantified, and the pH exhibiting maximum yield was 

determined. 

 

2.6.4. Optimization of Carbon to Nitrogen Concentration  
As PHA accumulation has been found to be enhanced if the bacterial cells are cultivated in the presence of an 

excess carbon and limited nitrogen sources (Reddy et al., 2009), therefore, in addition to the determination of the 

best C and N sources, the effect of different C and N concentration on PHA production was also determined. For 

this, culture   was inoculated in MSM supplemented with different   concentrations of the C and N source (C 

concentration (0.5, 1, 2, 2.5, 3 and 5 g\l nd N concentration as 0.1, 0.25, 0.3, 0.5 and 1.0 g\l). The culture was 

incubated at 37°C on a rotary shaker (150 rpm) for 48 h. After incubation, PHA yield and biomass were 

quantified after extraction and based on the yields the best C and N concentrations were determined.  

 

2.6.5. Optimization of Different Carbon Sources  

The effect of different carbon sources on PHA production was determined by raising the culture of the isolate in 

100 ml of minimal salt medium (MSM) (Suresh Kumar et al., 2004) supplemented with different carbon sources 

(including glucose, molasses, waste corn oil, olive oil, glycerin) at 2% concentration. The culture was incubated 

at 37°C on a rotary shaker (150 rpm) for 48 hrs. After incubation, growth and PHA produced by the isolate was 

quantified. 

  

2.6.6 Nitrogen Source Optimization  

The PHA positive isolate was inoculated in 100 ml of MSM broth containing the best carbon source and 

different nitrogen sources (Ammonium chloride (NH4Cl), peptone, tryptone, urea, and yeast extract) at 1% 

concentration. After 48 h of incubation at 37°C, PHA yield was determined for the isolate, and the best nitrogen 

source was selected on the basis of their yield. 

 (Marjadi and Dharaiya, 2012). 

  

3. Results and Discussion  
PHA granules appeared in the bacterial isolate in the form of blue-black droplets when stained with Sudan black 

dye, while the cytoplasmic part of the bacteria appears in pink color under the objective lens immersed in oil, as 

shown in Figure 2 A. Gerhardt et al. (1981) demonstrated that the lipid contents and lipid inclusions in bacteria 

can be monitored using Sudan Black B staining. PHA-stained granules appear as blue-black drops within the 

pink cytoplasm of cells after 24-48 hours of growth. The increase in the biomass of living organisms can refer to 

the increase in the rate of granule synthesis, which can be detected using the Sudan Black B staining method, 

which appears in the form of black-blue colonies, depending on (Adwitiya pal et al., 2009). After Nile blue 

treatment, the isolate fluoresced bright orange when exposed to UV light. Staining indicate that PHA was 

accumulating Figure 2 B. With the increase in the content of PHA in the bacterial cells, the density and intensity 

of the color increases. 

 

 

 

 

 

Figure 2: A- PHA granules (black section) on A.lwoffii G3 were noticed. Under a 100X oil immersion objective 

with Sudan black B stain. B-Fluorescent PHA under UV light after staining bacteria with Nile blue. 
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By searching for new, inexpensive substrates, we can reduce the cost of biosynthesis of the product, as well as 

by adopting fermentation methods, methods of recovery and extraction, and new fermentation strategies, or by 

using highly produced organisms. Research experiments have shown that the process of accumulation of PHA 

by bacteria is affected by nutrition, temperature, growth and factors Physical, such as the carbon, nitrogen 

sources of the culture medium, pH and temperature Therefore, all these factors were optimized for higher PHA 

production by the isolate. There is an agreement between the increase in the weight of the bacterial cell and the 

amount of material produced in the form of PHA granules (Reddy et al., 2009). The culture medium and growth 

parameters for   the isolate were optimized for maximum PHA production. Where it is noted that there is a 

gradual growth and an increase in production after 24 hours of growth, and the best growth was recorded by an 

amount of 2.8 g/liter after 48 hours of growth with an increase in the proportion of polymer production 

exceeding 30%. Accordingly, the best incubation period of 48 hours was fixed for subsequent experiment. 

Yuksekdag et al. (2004) mentioned that some types of bacilli, after growing them in the nutrient broth medium 

and under certain conditions for periods ranging from 6 to 48 hours, were able to produce different amounts of 

PHA. The result presented in Figure 3 indicates that maximum PHA production was observed at 48 h. 

Decreasing of biomass and PHA percentage after 48h may be due to  the consumption of nutrients and using 

PHA as a carbon source. 

Figure 3: Effect of incubation time on growth rate and PHA production by A. lwoffii G3. 

3.1. Effect of Culture Temperature   

All parameters including temperature and pH impact the levels of dissolved oxygen and mass transfer efficiency, 

and thus these environmental elements greatly influence cellular growth and bio-product production (Bilal and 

Entesar, 2021). The effects of temperature on CDW and PHA production were evaluated by A. lwoffii G3 

because these environmental factors are represented by temperature., acidity and other factors have a direct 

effect on dissolved oxygen and mass transfer efficiency, and thus they are factors that greatly affect cellular 

growth and production of biological products. In this work, PHA production by A. lwoffii G3 was examined at 

25, 30, 35, 37and 40 °C (Dina and Entesar, 2021). Figures 4 show the temperature at 37
0
C were discovered to be 

optimum conditions for obtaining higher yield of PHA 54 and 53 with 3.5 and 3.2 g\l of biomass respectively. 

Similar results have been obtained by Grothe et al. (1999), wherein they have concluded that temperature 

between 30-37
0
C is optimum for PHA synthesis under fermentation conditions. 

http://www.scielo.br/scielo.php?script=sci_arttext&pid=S1516-89132014000500644#f02
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Figure 4: Effect of different incubation temperatures on biomass and PHA yield with A. lwoffii G3. 

3.2. Effect of pH 

 For the purpose of improving productivity and reducing costs, a number of development methods for 

microorganisms have been followed, such as fed batches and continuous cultivation and proper pH control is 

critical because metabolic processes are highly sensitive to even small changes in pH. Figure 5 shows the Effect 

of pH on cell dry weight (CDW) and PHA production. The initial pH was controlled and attuned by the addition 

of concentrated hydrochloric acid or sodium hydroxide to MS medium (Du and Yu, 2002b). Figure 5 shows the 

optimum pH of the medium at 7.0. These results are in accordance with the results obtained by Grothe et al. 

(1999) who have reported that pH values ranging from 6.0 to 7.5 are optimum for PHA production.  

Figure 5: Effects of different pH values on growth rate and PHA production with A. lwoffii G3. 
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Figure 5 clearly displays that an initial pH of 7.0 achieved the uppermost 54% PHA content and 3.5 g/L biomass. 

These results are consistent with the findings in a study in which the two researchers were able to reach a 

recommendation because the best pH range from 6.0 to 7.5 for microbial growth and production of PHA    

(Kessler and Palleroni, 2000). 

3.3. Effect of relative Concentrations of Carbon and Nitrogen Sources on PHA Production 

With the supplementation of different concentration of nitrogen source  in oil waste containing minimal medium, 

the cell biomass varied from 1.3 to 4.2 gm/L and maximum cell biomass was obtained with addition of   

ammonium chloride at 0.5%  figure 6. After adding different concentrations of the nitrogen source to the culture 

medium containing the oil used as a carbon source, then growing the bacteria after inoculating the medium with 

bacterial isolate, and incubating it at a temperature of 30°C, the cell biomass varied from 1.3 to 3.5 g L-1. 

Maximum cell biomass was obtained with the addition of ammonium chloride as nitrogen source. The highest 

amount of PHA ranging from 28 to 57% was obtained in minimal broth containing 2.0% oil (v/v) as shown in 

Figure 7 and supplemented with ammonium chloride Under constant conditions. (Yuksekdag et al. 2004) 

reported that nitrogen sources of different complexity had a great effect on PHA yield, while (Dhawal et al, 

2010) noted that the best yield of PHA was obtained by Bacillus subtilis, Staphylococcus aureus and 

Pseudomonas aeruginosa bacteria using ammonium sulfate and ammonium phosphate as nitrogen sources than 

if the source was used yeast extract. In addition to carbon, the nitrogen source must be controlled due to its 

importance as a precursor to vitamins, amino acids and growth factors (Saranya and Shenbagarathai 2010). 

Figure 6: Effect of different nitrogen source concentrations on bacterial growth and PHA production. 

Choosing the active bacteria producing PHA and improving the conditions to be the most suitable for the 

production of PHA is certainly one of the most important reasons for the success of the bioplastic production 

process. To one of these conclusions, this work indicates that A lwoffii G3 obtained from hydrocarbon-amended 

soils can be used in the industrial production of PHA (Kulkarni and Dalai, 2006). 

. 

https://www.microbiologyresearch.org/search?value1=B+Kessler&option1=author&noRedirect=true
https://www.microbiologyresearch.org/search?value1=B+Kessler&option1=author&noRedirect=true
https://www.microbiologyresearch.org/search?value1=N+J+Palleroni&option1=author&noRedirect=true
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Figure 7: Effect of different carbon source concentrations   on bacterial growth and PHA production. 

3.4 Effect of the types of Carbon and Nitrogen on PHA Production by A lwoffii G3    

The effect of different types of carbon and nitrogen sources on growth density and PHA production was 

estimated using different carbon sources (including glucose, molasses, waste corn oil, olive oil, glycerin and 

several nitrogen sources)., e.g., Ammonium chloride (NH4Cl), peptone, tryptone, urea, and yeast extract. 

Separately sterilized carbohydrates were added to MS medium at a final concentration of 2% (w/v) after 

filtering. At quantities of 2 g/L and 0.5 g/L, several carbon and nitrogen sources were used. In MS medium, 

different hydrocarbon sources were used as a substrate to estimate their effects on bacterial growth and PHA 

accumulation. Cultivation was carried out at 37°C and a stirring rate of 150 rpm under aerobic conditions. The 

cost of carbon source alone accounts to about 50% of the production costs of the PHA (Halami, 2007) and 

therefore, use of inexpensive carbon substrates viz. agroindustrial waste or sewage sludge can contribute to as 

much as 40-50% reduction in the overall production cost (Ramadas et al., 2009). It has been reported earlier 

(Khanna and Srivastava, 2005) that monosaccharides such as glucose and fructose are readily utilized by bacteria 

and, hence support growth and subsequently PHB production. On the other hand, complex molecules like starch 

and lactose are not easily utilized for effective PHB production. As the complexity of the carbon sources 

increases, PHB yield has been found to decrease (Joshi and Jayaswal, 2010). After A. lwoffii G3 was tested for 

the production of PHA in different carbon and nitrogen sources, it was found that all carbon sources were able to 

enhance and increase the synthesis of PHA. Although all nitrogen sources absolutely affected PHA synthesis, 

corn oil and urea had the greatest effect, the amount of dry weight exceeded 3.58g per liter, while the production 

of the polymer reached 56%. This agreed with several studies which stated that vegetable oils can be good 

carbon substrate for PHA production (Fukui and Doi, 1998; Budde et al., 2010). Yuksekdag et al. 

(2004) reported that complex nitrogen sources increased the yield of PHA whereas Joshi and Jaysawal 

(2010) observed that better yield of PHA was obtained by  different bacterial genus like ,Bacillus, 

Staphylococcus and Pseudomonas using ammonium sulphate and ammonium phosphate as nitrogen sources than 

that of yeast extract. Hence, Figures 8 and 9 shows that the medium containing waste corn oil and urea as a 

source of carbon and nitrogen, respectively, seemingly had a positive effect on PHA production. According to 

(Halami, 2007), the cost of carbon source only is about 50% of the costs of PHA production and therefore, the 

use of low-cost carbon substrates such as active sludge and agro-industrial residues can give a share in reducing 

https://ascidatabase.com/result.php?searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=carbon+source
https://scialert.net/fulltext/?doi=jm.2011.873.883#143180_ja
https://ascidatabase.com/result.php?searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=sewage+sludge
https://scialert.net/fulltext/?doi=jm.2011.873.883#874749_ja
https://scialert.net/fulltext/?doi=jm.2011.873.883#874776_ja
https://scialert.net/fulltext/?doi=jm.2011.873.883#874776_ja
https://scialert.net/fulltext/?doi=jm.2011.873.883#874740_ja
https://scialert.net/fulltext/?doi=jm.2011.873.883#874740_ja
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the total production costs by 40-50% (Khardenavis et al., 2005; Ramadas et al., 2009). Therefore, it can be 

concluded that the best final combination of MS medium contains corn oil residues as carbon sources and 

Yoruba as nitrogen sources at a concentration of 2% and 0.5 g/L, respectively. In order to reduce the cost of 

production and obtain high productivity for bioplastics, attention has been directed recently to exploring the best 

carbon substrates that are distinguished by their inexpensive and renewable (Poirier et al., 1995).  The UV-

transformed crotonic acid spectrophotometer method was used to detect the cellular content of PHA granules. 

The solution of dissolved polymer was cooled and the absorbance was measured at different wavelengths 

between 200-600 nm against a concentrated sulphuric acid as blank in the spectrophotometer. 

 

Figure 8: Effect of various nitrogen sources   on bacterial growth and PHA production. 

 

Figure 9: Effect of various carbon sources on bacterial growth and PHA production. 
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Figure 10 shows the best wavelength for detecting the polymer is 235, where the highest reading was recorded at 

this wavelength, which confirms that the polymer is a type of polymer (Valappil et al., 2007). This analytical 

method used to determine PHA accumulation in bacteria which is based on the degradation of PHA with sulfuric 

acid to crotonic acid. The crotonic acid thus formed can be estimated by measuring the absorbance at 235 nm 

and therefore used for quantifying the polymer. 

Figure 10: UV absorbance spectrum of PHA extracted from A. lwoffii. 

4. Conclusions 

The major objective of the present study was to optimize polyhydroxybutyrate producing isolate culture 

conditions so as to obtain the maximum PHA yield by native isolate of A lwoffii. The study of the appropriate 

time period for the growth and production of PHA for this isolate in the salt medium showed that the production 

of the polymer is related to the stationary phase of growth. Using spectrophotometry, the results showed that the 

absorbance peak of the polymer was recorded at 235 nm. It was found that A. lwoffii accumulated at a high level 

of PHA under optimal culture conditions after multiple tests of various conditions and food components; thus, 

the possibility of its exploitation in the production of PHA appears on an industrial scale. The high cost of 

biodegradable PHA production is due to the cost of the carbon source, fermentation process and other feedstock 

components and extraction. Therefore, the use of cheap agricultural industrial waste such as molasses, whey and 

oil residues to produce PHA can reduce 40-50% of the total production cost The present study provided useful 

data about the optimal conditions for the production of PHA that can be used for the industrial production of the 

polymer, which is the best and safest alternative to non-biodegradable plastics using vegetable oils exactly so 

waste cooking oil are a good economical source of carbon for production of PHA. 
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