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Background: The accumulation of agro-industrial residues is a major environmental and 
economic challenge, encouraging sustainable bioprocesses for their conversion into high-
value products. Solid-state fermentation (SSF) is a promising strategy due to low water use, 
reduced energy demand, and high substrate compatibility. In this context, violacein, a 
bisindole-derived purple pigment produced by several bacterial species, has gained interest 
because of its broad biological activities, including antimicrobial, antitumor, and 
immunomodulatory effects. However, its industrial application remains limited by low 
production yields under conventional submerged fermentation conditions. 
Aim of the study: This study aimed to evaluate the potential of diverse agro-industrial by-
products as low-cost substrates for violacein production by Janthinobacterium lividum under 
SSF conditions, and to optimize key process parameters to maximize production efficiency. 
Materials and methods: A range of lignocellulosic and protein-rich residues, including hemp 
seed cake, grape marc, coffee grounds, brewers’ spent grains, wheat bran, date pits, sunflower 
seed cake, and rapeseed cake, were screened as fermentation substrates. Their biochemical 
composition was determined by standard methods: Kjeldahl for protein, Soxhlet for lipids, 
AOAC for moisture and ash, and Folin-Ciocalteu for total phenolics. SSF experiments were 
performed under controlled conditions (70% initial moisture, 25 °C, 24 h inoculum age, 7 
days fermentation). Parameters affecting violacein biosynthesis (moisture, inoculum volume, 
temperature) were optimized using a Box-Behnken design and response surface methodology 
to assess factor interactions and identify optimal conditions. 
Results: Substrate characterization showed marked compositional variability: hemp seed cake 
had the highest protein and lipid contents, while date pits had the highest total phenolic 
content (14.63 g GAE/100 g). Among the tested substrates, hemp seed cake provided the best 
conditions for bacterial growth and violacein biosynthesis. Optimization identified 25 °C, 4 
mL inoculum, and 80% moisture as optimal parameters, yielding 0.99 mg/g dry matter after 7 
days of fermentation. This was a significant improvement over non-optimized conditions, 
confirming the efficiency of the applied strategy. 
Conclusions: This study demonstrates that agro-industrial by-products, especially hemp seed 
cake, are efficient and sustainable substrates for violacein production by SSF. The findings 
support integrated waste valorization processes and the transition toward a circular 
bioeconomy through coupling residue management with high-value bioactive compound 
production 
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Background: Process-related stress negatively affects animal health, welfare, productivity, 
and the quality of animal-derived products, contributing to disease emergence and increased 
risks to both animal and human health. This has led to growing interest in sustainable 
strategies to mitigate stress, particularly the use of natural alternatives to antibiotic growth 
promoters. The use of antibiotics in poultry feed is associated with the development of 
antibiotic-resistant bacteria and the accumulation of residues in eggs and meat.
Aim of the study: Evaluation of the effects of ZooBioR, a natural product derived from 
Arthrospira platensis, on egg production and morphometric characteristics in quails.
Materials and methods: ZooBioR contain amino acids and oligopeptides (4.5-10%), 
proteoglycans including sulphated polysaccharides (15-20%), proteins (45-50%), 
phospholipids (0.2-0.25%), zinc (2.5-5 mg), and selenium (25-50 μg). The study was 
conducted under poultry farm conditions using 200 quails divided into two groups: control 
(n=100) and experimental (n=100). The experimental group received a basal diet 
supplemented with 0.15 mg ZooBioR/kg feed, while the control group received only the basal 
diet. Birds had ad libitum access to feed and water for 71 days. Egg production was recorded 
daily, and eggs were collected and analyzed separately for each group.
Results: ZooBioR was well tolerated and contributed to improved overall bird condition. The 
supplementation resulted in approximately a 7% increase in egg production and a 4.5% 
increase in average egg weight compared with the control group. Consequently, total egg 
mass production was about 11% higher in the experimental group. Feed conversion efficiency 
(kg feed per 10 eggs and per 1 kg egg mass) was also improved. Egg quality analysis showed 
higher albumen and yolk weights and heights, as well as more favorable proportions in the 
experimental group. Additionally, lower pH values of both albumen and yolk were recorded 
at the end of the study and during storage (evaluated at ~2-week intervals), indicating 
improved egg freshness and quality.
Conclusions: ZooBioR demonstrated clear efficacy as a functional feed additive, 
significantly improving productive performance, egg quality, and feed efficiency in quails. 
These findings support its potential as a sustainable alternative to antibiotic growth promoters 
in poultry production systems.
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