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Introduction
Bioplastics are a sustainable alternative to traditional plastics, but their production often faces cost and resource 
challenges. The EVC project aims to address this by using renewable resources like fava bean byproducts to 
produce volatile fatty acids (VFAs). These can serve as less environmental impactful precursors for PHAs, a versatile 
bioplastic with numerous applications, promoting  a more sustainable and efficient path to bioplastic production.

Methodology and Results
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sCOD and tCOD guided the the fermentation 
conditions determining the correct amounts 
of feedstock to utilize in the other phases.
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The inoculum is the amount of bacteria added to 
the substrate for the fermentation, cultivated for 
70 days and refreshed each 5 days (average)

0

2

4

6

8

1 4 7 11 14 18 21 25 28 49 61

Total suspended solids and pH

TSS pH

va
lu

e

day

0

2

4

6

8

10

0 1 2 3 4 5 6 7 8 9 101112

sC
O

D
(g

/L
)

DAY

sCOD trend of Bottles Bot I 5
sCOD(g/L)
Bot II 5 sCOD
(g/L)
Bot I 5.5
sCOD (g/L)
Bot II 5.5
sCOD (g/L)
Bot I 6 sCOD
(g/L)

3 conditions (pH 5, 5.5, 6) were tested in 
duplicate with daily pH adjustment and 
incubated at 35 °C for 12 days
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• sCOD used as reference value
• IC and HPLC for quantitative 

and qualitative analysis 

Based on sCOD measurements, pH 6 was 
chosen and scaled up to the semicontinuous 
bioreactor with scheduled analysis.

HRT 12 d
Bioreact. 
volume 0.5 L

Daily
pumping 42 mL

Stirring
speed

300 
rpm

Analysis 
methods

IC and 
HPLC
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Expected results Conclusions

Obtained biomass is collected, dried and subjected to 
extraction using env. friendly solvents such as DMC, 
followed by purification to obtain a polymer film. 

Production starts with activated sludge 
and produced VFAs as substrate. Bacteria 
accumulate PHA intracellularly under 
conditions of nutritional stress, using 
cycles of feast-famine. 
.

The bacterial community responds positively to the feedstock 
consumption and indeed, based on the first analysis done, a 
discrete amount of VFAs produced, is enough to obtain an 
appreciable amount of PHAs to be tested. 

The utilized feedstocks seem promising for other 
applications due the byproducts alongside the VFAs 
produced. A deeper investigation is needed for the 
optimal conditions for the suitability in PHA production
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