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Use of waste materials and by-products from agriculture and industry 
in the biosynthesis of polyhydroxyalkanoates (PHA). Literature review

A review, with 88 refs., of polyhydroxyalkanoates (PHAs) belonging to 
the class of biopolyesters, produced by microorganisms through fer-
mentation and accumulated in the form of intracellular granules called 
carbosomes, which are an alternative to polymers derived from fossil 
sources. Their synthesis methods, properties and applications were 
discussed. Particular attention was paid to the high costs of producing 
PHAs limiting the com. use of this group of polymers. Strategies used 
in biosynthesis processes using low-cost carbon sources in the form of 
waste and by-products from industry and agriculture as substrates in 
PHAs biosynthesis were presented.

Keywords: polyhydroxyalkanoates (PHAs), bacterial fermentation, 
waste products, biodegradable biopolymers
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Polihydroksyalkaniany – biosynteza,  



1107103/10 (2024)

Figure. General structure of polyhydroxyalkanoates(PHAs)24)

Rysunek. Ogólna struktura polihydroksyalkanianów (PHA)24)



1108 103/10 (2024)

Melasa

Serwatka



1109103/10 (2024)



1110 103/10 (2024)

Skrobia



1111103/10 (2024)

Podsumowanie



1112 103/10 (2024)

[1]

Technol. 
Wody 60

Sci. Adv 3
Molecules 26

Polymers 14

Int. J. 
Eng. Sci. Technol (IJEST) 20

Appl. Microbiol. Biotechnol 51

Chem. Eng. J
420

J. Phys. Conf. Ser. (JPCS) 1378

[11] Bioresources 325

Polymers 6

Front. Bioeng. Biotechnol
9

Int. J. Biol. Macromol
221

J. Clean. Prod 263

Environ. Sci. Technol 81

Environ. Technol 26
Biofuels Bioprod. Biorefin 13

Int. J. Biol. Macromol 89 -
.

Plant Biotechnol. J. 11

Helv. Chim. Acta 79

Makromol. Chemie Macromol. 
Symp 3

Microbiol. 
Rev 103

Green Chem. Lett. Rev GCLR
8

Polym. Rev 49

Adv. Eng. Mater 7

Appl. Microbiol. Biotechnol 89

Biomaterials 26

Polym. Environ 21

Bioorg. Med. 
Chem. Lett. 21

J. Chem. Technol. Biotechnol. (JCTB
83

Chem. Soc. Rev 38

Front. Energy Res 9

Bioengineering 9 -

Appl. Environ. Microbiol
60

Appl. Microbiol. Biotechnol
101

Korean J. Chem. Eng 38

J. Polym. Environ 29

Biocatal. Agric. Biotechnol 17

Int. J. Environ. Sci. 
Technol. 12

Chem. Ind. Chem. Eng. Q 17

Energy Nexus 6

Front Microbiol 9

Bioresour. Technol
218

J. Mol. Microbiol. Biotechnol 16

Bioresour. Technol. 101

Appl. Microbiol. 
Biotechnol 85

Macromol. 
Biosci 7

Appl. Biochem. Biotechnol 183

Bioresour. Technol 218

Int. J. Biol. 
Macromol. 190

Bioresour. Technol 99

Appl. Environ. Microbiol 66
Waste Manag 41



1113103/10 (2024)

Biocatal. Agric. Biotechnol 42

Biosci. Biotechnol. Biochem
80

J. Mater. Sci. Mater. Med 29

BMC Biotechnol 14

Biotechnol. Prog
37

Ind. Eng. Chem. Res 51

Microbiol. Biotechnol
18

Biochem. Eng. J 49

Eur. J. Lipid Sci. Technol 113

Biotechnol. Prog 30

Bioresour. Technol 247
Polym. Degrad. 

Stabil. 95
Soil Air Water 

46
Polymers from renewable resources

J. Biotechnol 214

Microbial Biotechnol 16

Ref. Module Food Sci 5

Biosynthesis of polyhydroxyalkanoate (PHA) using waste 
fish oil by Cupriavidus necator

Processes 11

Biosci. Biotechnol. Biochem 72

Process Biochem 41

1st

Enzyme Microb. Technol 27

World J. Microbiol. Biotechnol 24
FEMS Microbiol. Rev 103

Pilot scale production of PHB with alcaligenes latus

Bioresour. Technol 342

BMC Res. Notes 9

Int. J. Biol. Macromol 71

J. Chem. Technol. 
Biot 92

J. Biotechnol 231

Biotechnol. Biofuels 11

Bioresour. Technol 221

Int. J. Biol. Macromol 153


