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Abstract  

The growing demand for sustainable alternative protein sources and effective food waste 
management highlights the potential of Black Soldier Fly Larvae (BSFL, Hermetia illucens). This study 
investigates the growth and bioconversion efficiency of BSFL reared on three substrates - lettuce, 
potatoes, and pasta. These substrates were subjected to pre-treatment methods such as slicing, 
blending and boiling. Larval performance was evaluated through wet and dry weight, length, and 
bioconversion rate (BCR). Pasta supported the highest insect biomass yield, with blending increasing 
larval weight to 77.6 mg and BCR to 14.8%, compared to 48.6 mg and 8.9% for whole pasta. Potatoes 
resulted in moderate growth, with boiling enhancing BCR from 7.4% to 9.2%. Lettuce, characterized by 
low nutrient content and high moisture, produced the poorest results, and blending slightly negatively 
affected BCR. The findings underline that both nutrient composition and pre-treatment of substrates are 
critical factors for maximizing BSFL growth and bioconversion outcomes. 
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Introduction 

The rapid growth of the world population is increasing the demand for food while simultaneously 
intensifying the problem of organic waste generation. Large amounts of food, 1.3 billion tons, are wasted 
annually, creating environmental and economic challenges1. To feed the world population, the search for 
sustainable protein sources is essential. Insects, particularly Black Soldier Fly Larvae (BSFL), represent 
a promising solution of bio-waste management. The larvae can efficiently convert organic waste into 
protein- and fat-rich biomass that can be used in food production2.  

BSF larvae are capable of massively increasing their weight by the end of their growth process3. The 
bioconversion is however dependent on the varied nutritional value of the feeding substrate4. Most 
common BSFL diets consist of manure (poultry, swine, cow), kitchen waste, human feces, sludges and 
agricultural byproducts5,6.  

Once the waste processing is complete, the mature BSF larvae become a valuable product, as they 
can be used as feed for poultry, fish, and various commonly farmed animals. According to some 
estimates, such feed could partially replace fish meal thereby contributing to the restoration of natural 
fish populations in the oceans and simultaneously having a significantly positive effect on CO₂ 
emissions. This technology is suitable for both centralized and decentralized waste management 
systems3,4. The larvae can be processed using various technologies (roasting, cooking, drying, grinding, 
pelletizing), which also extend their shelf life3,7. The larvae are a high-quality source of proteins and fat, 
and can be processed into biopolymers and biofuels such as biodiesel8,9. The BSFL processing of 
biowaste produces also a byproduct - frass. This can however be used as a fertilizer in agriculture, 
boosting organic matter, nitrogen and phosphorus in soil10,11. Chitin in the frass even increases plant 
resistance against pathogens7. 
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In this study, lettuce, potatoes, and pasta were selected as representative feeding substrates for 
BSFL. These foods are among the most discarded food wastes due to their high consumption and 
perishability12-15. They also differ in nutritional composition. Lettuce is low in protein and energy density, 
and high in moisture16. Potatoes are starch-rich with low protein and moderate energy density, and pasta 
has a relatively higher protein content and energy density17-19. Each substrate allows also evaluation of 
how pre-treatment methods such as slicing, boiling, or blending affect BSFL growth. These substrates 
provide a relevant model system for assessing BSFL performance on common urban food waste 
streams. 

 

Experimental part 

Materials and Methods 

The BSFL and experimental design 

The BSF Larvae (Hermetia illucens) were sourced from the company Grinsect. The larvae were 
delivered as 5-DOLs (5-day-old larvae). The experiments were conducted in the summer of 2024. Each 
feeding tray was initially filled with approximately 10 000 5-DOL BSF larvae. The feeding trays were 
made of dark polypropylene (PP) plastic (size 60x40x12 cm). Feed substrate was added to the 
containers with BSFL usually every other day ensuring the container was filled to an acceptable level. To 
maintain the moisture of the feed and prevent the larvae from escaping the containers, a small amount of 
coconut fiber was always added on top of the feed. Each feeding substrate was tested in triplicate, with 
three independent trays prepared under identical conditions. The larvae were kept in a room without 
sunlight, with stable humidity (50% ± 20%), temperature of 23 ± 2 °C and non-stop air circulation. The 
experiment lasted until the point when pupating individuals (prepupae) first appeared in a container (after 
20 days). At that point, the experiment was concluded.  

Larvae were sampled regularly to determine their wet and dry weight. Measurements were performed 
gravimetrically. Fifteen randomly selected BSF larvae (5 from each tray) were taken from the containers, 
washed with distilled water and dried with paper towels. Their wet weight and dry weight were recorded 
with analytical scales. At the end of the experiment larvae were collected and photographed. Length of 
the larvae was measured with a software program ImageJ.  

Bioconversion rate was calculated from total larval dry weight at the end of the experiment and the 
total dry weight of the feed substrate using the following formula:  

𝐵𝐶𝑅(%) =  
𝑇𝑜𝑡𝑎𝑙 𝑓𝑖𝑛𝑎𝑙 𝑙𝑎𝑟𝑣𝑎𝑙 𝑤𝑒𝑖𝑔ℎ𝑡 (𝑔, 𝐷𝑀)

𝑊𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑓𝑒𝑒𝑑 𝑠𝑢𝑏𝑠𝑡𝑟𝑎𝑡𝑒 (𝑔, 𝐷𝑀)
× 100 % 

The larvae were sifted through meshes at the end of the experiment to separate them from most of 
the frass. Afterwards they were dried and weighed. The drying process occurred always at 105 °C for 
4 hours.  

 

Feed substrate 

Each tray with BSFL was filled with feed substrate at the beginning of the experiment. Afterwards, the 
substrate was added to the trays when the old substrate disappeared, or the larvae did not feed on it 
anymore.  

The feed substrates were lettuce, potatoes and pasta. These substrates were always purchased from 
a selected retail chain. The lettuce was prepared in two ways. The first method involved cutting it into 
pieces approximately 2×4 cm in size. The second method involved blending it in a smoothie blender until 
it was completely pureed. 

The potatoes fed to the larvae were also prepared in two ways. In both cases, they were cut into 
pieces approximately 1×2×2 cm. In the first case, the potatoes were raw. In the second case, they were 
processed by being submerged in boiling water for 15 minutes, then cut to the desired size at room 
temperature. 
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The pasta used as feed was prepared in two ways. In the first case, it was boiled in water for 
9 minutes. In the second case, it was boiled and then blended in a smoothie blender into a mash with 
consistency similar to mashed potatoes. The nutritional composition of the three substrates used 
(lettuce, potatoes, and pasta) is summarized in Table 1. 

 

Table 1: Nutritional values of each feeding substrate. 

Substrate Protein  
(g/100 g) 

Carbohydrates 
(g/100 g) 

Fat  
(g/100 g) 

Energy 
(kcal/100 g) 

Fiber 
(g/100 g) 

Moisture 
content (%) 

Lettuce16 1 2.1 0 14 1.1 96 

Potatoes (raw)17 2.1 17.5 0.09 77 2.1 79 

Potatoes (boiled)18 1.9 20.1 0.1 87 1.8 78 

Pasta (boiled)19 5.8 30.9 0.93 158 1.8 62 

 

 

Statistical analysis 

Results for final larval wet and dry weight, bioconversion rate, and larval length are presented as 
Mean ± Standard deviation (SD). Prior to statistical analysis, normality of the data was assessed using 
the Shapiro–Wilk test and homogeneity of variances was evaluated using Levene's test. The 
assumptions required for ANOVA were considered satisfied for dry and wet weight, BCR, and length 
measurements (p > 0.05). Differences among feed substrates and treatments were evaluated using one-
way analysis of variance (ANOVA). When significant differences were detected, Tukey's honestly 
significant difference (HSD) post-hoc test was applied for pairwise comparisons. Statistical significance 
was accepted at p < 0.05. Different letters for groups in Tukey's HSD indicate statistically significant 
differences between feed substrates and treatments. Statistical analyses were performed using 
OriginPro 2024 software. Intermediate wet and dry weight measurements were obtained from pooled 
larval samples collected from the three replicate trays and are therefore presented descriptively without 
statistical testing (Figure 1 and Figure 2).  

 

 

Results 

Final dry weight differed significantly among feeding substrates and substrate pre-treatments (one-
way ANOVA, F5,12 = 204.60, p < 0.0001). The increase in larval dry weight over time across feeding 
substrates is shown in Figure 1. BSFL fed with pasta had the fastest increase in dry weight among the 
tested feed materials. They were followed in growth rate by larvae fed with potatoes, while the slowest 
dry weight increase was observed in larvae fed with lettuce. Tukey's HSD test separated the treatments 
into four statistical groups, with blended pasta > whole pasta > potatoes > lettuce (p < 0.05) as shown in 
Table 2. 
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Figure: 1 Measured dry weight of BSF larvae fed with different substrates in time 

Final wet weight also differed significantly among treatments (one-way ANOVA, F5,12 = 55.39,  
p < 0.0001). The same trend was observed as for dry weight, with the highest values for larvae fed with 
pasta (Figure 2). The highest wet and dry weight of BSFL at the end of the experiment was 
77.6 mg/larva and 27.3 mg/larva for blended pasta, and the lowest was for blended lettuce at 
21.4 mg/larva and 3.3 mg/larva. Larvae fed sliced lettuce reached 31.7 mg in wet weight. Those fed raw 
or boiled potatoes reached 47.7 mg and 43.5 mg, respectively, while larvae provided whole pasta 
reached 48.6 mg. Tukey's HSD test identified significant differences among the treatment groups  
(p < 0.05) as shown in Table 2. 

  

Figure: 2 Measured wet weight of BSF larvae fed with different substrates in time 

The dry and wet weight at the beginning of the experiment and at the end are shown in Table 2 for 
each feed substrate with the groups from Tukey's HSD tests. 
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Table 2: Dry weight and wet weight at the beginning and at the end of the experiment (Mean ± SD) 
and their significance letters based on Tukey's HSD test. 

 Initial Final 

Lettuce Potato Pasta 

Blended Sliced 
Raw 

sliced 
Boiled 
sliced 

Boiled 
whole 

Boiled 
blended 

Dry weight 
(mg/larva) 

 0.8 ± 0.1 3.3 ± 0.6 4.7 ± 0.9 8.4 ± 0.8 11.1 ± 1.2 18.5 ± 0.8 27.3 ± 1.9 

Groups  
(Tukey HSD) 

- 

A A     

  B B   

    C  

     D 

Wet weight 
(mg/larva) 

3.2 ± 0.3 21.4 ± 3.2 31.7 ± 5.6 47.7 ± 4.8 43.5 ± 4.8 48.6 ± 2.7 77.6 ± 4.9 

Groups  
(Tukey HSD) 

- 

A A     

 B  B   

  C C C  

     D 

The ratio of dry to wet weight over time is shown in Figure 3, indicating that the percentage of dry 
matter in larval biomass was highest in larvae fed with pasta (33.7% and 30.0%), followed by potatoes 
(18.4% and 23.2%), and lowest in larvae fed with lettuce (15.3% and 15.9%). Overall, the share of dry 
matter in the biomass ranged between 11.0% and 38.9%. The larvae fed with lettuce did not grow as 
well as those fed with potatoes or pasta. Larvae fed with blended and sliced lettuce grew to 4.1 and 5.9 
times their initial dry weight (DW), respectively. Those given raw potatoes and boiled potatoes grew to 
10.5 and 13.9 times their initial DW, respectively. BSFL that were fed whole pasta grew to 23.1 times 
their initial DW and those fed with blended pasta grew the most, to 34.1 times their initial DW.  

  

Figure: 3 Dry weight to wet weight ratio of BSF larvae fed with different substrates in time 
 
 
Bioconversion rate (BCR) 

The bioconversion rate of BSFL fed with different substrates is presented in Figure 4. It ranged for 
BSFL fed on different substrates from 7.4% to 14.8%. The highest BCR was achieved with blended 
pasta (14.8%), reflecting its higher protein and carbohydrate content. Blending the pasta improved 
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accessibility of the substrate to the larvae, which improved the BCR significantly from 8.9% to 14.8%. In 
contrast, raw potatoes had the lowest BCR, only 7.4%. Boiling increased the BCR to 9.2%. Lettuce 
resulted in intermediate BCR values of around 12% despite poor larval growth.  

 

Figure: 4 Bioconversion rate of different feed substrates in BSFL treatment (mean, range, 
Tukey's HSD groups) 

Length of the BSFL 

The average final length of BSFL reared on each substrate is shown in Figure 5. Final length of the 
larvae ranged between 8.26 mm and 14.2 mm, depending on the feed substrate. On average, the 
smallest larvae were those fed with lettuce, then those with potatoes, and the largest were those fed with 
pasta.   

 

Figure: 5 Average length of BSF larvae at the end of the experiment (mean, range, Tukey's 
HSD groups) 
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Discussion 

Previous studies identified that generally BSFL grown on substrates higher in proteins have a higher 
larval weight4,20. This aligns with the results of our study. Our results confirm that the nutritional 
composition of the feeding substrate has a decisive effect on BSFL growth. Larvae fed with pasta which 
has the highest protein content of the three feeding substrates, grew the most in weight. On the other 
hand, larvae fed with lettuce characterized by low protein and high moisture grew the least in weight. 
The bioconversion rate further highlighted these differences.  

Blending pasta increased the larval weight (48.6 mg to 77.6 mg) and BCR substantially (from 8.9% to 
14.8%), indicating that substrate accessibility is an important factor for BSFL conversion efficiency. 
Boiling potatoes also improved the BCR from 7.4% to 9.2%, which indicates that thermal processing of 
potatoes enhances starch digestibility for the larvae. Lettuce resulted in intermediate BCR values 
(approximately 12%) despite the poor growth performance of BSFL. Although the fresh weight of lettuce 
provided to the larvae was comparable to that of pasta and potato, its substantially higher moisture 
content resulted in a much lower dry matter input. Since BCR was calculated on a dry matter basis, the 
relatively low amount of dry matter supplied by lettuce may explain why intermediate BCR values were 
obtained despite limited larval biomass production. The BCR values fall mostly within the range of 
approximately 2 to 33%1,21 and confirm that substrate composition and pre-processing have a strong 
influence on the efficiency of bioconversion.  

Mechanical pretreatment is a widespread technology used in biogas production and composting. 
Reduced substrate particle size has previously positively correlated with biogas and methane yield22; 23. 
However, a study24 showed that the mechanical pretreatment of feeding substrate for BSFL, in their case 
decreasing almond hull particle size from 6 to 4 mm, decreased larval mass by 10%. The authors 
concluded that smaller particle size, and thus increased surface area of the substrate, could improve 
access to nutrients, but BSFL may benefit from better aeration due to the larger particle size. In our 
study the decreased particle size for lettuce might have hindered aeration of the BSFL and feed mixture, 
having a negative effect on larval growth. This could have been exacerbated by the water released from 
the blended lettuce, as indicated in a study25. On the other hand, blending pasta had positive effect on 
larval growth. It shows that the positive effect of mechanical pre-treatment on larval growth is substrate 
dependent.  

The main goal of thermal pre-treatment such as boiling of the substrate is to increase the solubility of 
the organic matter and improving biodegradability25. This was confirmed in our study for potatoes as 
substrate.  

These findings highlight both opportunities and constraints for BSFL bioprocessing. While pasta and 
potatoes are representative of carbohydrate-rich food residues that are frequently discarded by 
households, restaurants, and the food industry. Lettuce, on the other hand, represents high-moisture, 
low-nutrient vegetable waste. The poor performance of BSFL on lettuce alone suggests that such 
residues might be best used in combination with more nutrient-rich wastes to balance diet quality and 
moisture content. 

A limitation of this study is that only three substrates were tested individually under controlled 
laboratory conditions. In practice, food waste is heterogeneous and mixed, and BSFL are known to 
perform differently on composite waste streams. Future work might thus address the BSFL performance 
fed with mixed substrate from the studied substrates. 

 

Conclusions 

This study demonstrated that BSFL growth depends on the nutritional quality and pre-processing of 
food substrates. Among lettuce, potatoes, and pasta, larvae fed with pasta achieved the highest biomass 
yield, followed by potatoes, while lettuce supported the lowest growth. Substrate pre-treatment also 
influenced outcomes: boiling improved the digestibility of potatoes, and blending increased the 
accessibility of nutrients in pasta but not in lettuce. These results suggest that carbohydrate- and protein-
rich food residues such as pasta or potatoes can serve as effective substrates for BSFL biomass 
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production, while watery, nutrient-poor wastes like lettuce may require co-feeding with higher-quality 
substrates (higher energy density and protein content). By identifying the relationship between substrate 
composition, processing, and BSFL growth, this work contributes to the optimization of insect-based 
bioconversion strategies for sustainable waste management and protein production.  

 

Acknowledgment 

This work was created with the support of the Grant scheme for the support of the Young Researchers 
under the conditions of the SUT in Bratislava, and by the Slovak Research and Development Agency 
under the contract No. APVV-22–0292. 

 

Author Contributions 

F.T.: Conceptualization, methodology, data curation, investigation, formal analysis, writing - original 
draft, visualization, project administration, funding acquisition; I.B.: conceptualization, supervision, writing 
- review and editing, project administration, funding acquisition.  

Corresponding Author 

Filip Takács - Department of Environmental Engineering, Faculty of Chemical and Food Technology, 
Slovak University of Technology in Bratislava, Radlinského 9, Bratislava, 812 37, Slovakia. 
https://orcid.org/0009-0008-4306-4297 ; email: filip.takacs@stuba.sk  

Authors 

Igor Bodík - Department of Environmental Engineering, Faculty of Chemical and Food Technology, 
Slovak University of Technology in Bratislava, Radlinského 9, Bratislava, 812 37, Slovakia; 
https://orcid.org/0000-0002-7410-7789 

 

References 

1. Mishra A., Suthar S., (2025) Conversion of wheat straw and food waste employing insect 
(Hermetia illucens) larvae into biomanure and protein-lipid-rich animal feed. Sustainable 
Chemistry for the Environment, 10, https://doi.org/10.1016/j.scenv.2025.100260   

2. Dharani N., Shriranjani K., Saranya R., et al (2025) Commercialising potential of protein powder 
extracted from black soldier fly larvae. IOP Conference Series Earth and Environmental 
Science, 1519, https://doi.org/10.1088/1755-1315/1519/1/012010  

3. Dortmans B.M.A., Egger J., Diener S., Zurbrugg C., (2021), Black Soldier Fly Biowaste 
Processing – A Step-by-Step Guide, Eawag – Swiss Federal Institute of Aquatic Science and 
Technology, Switzerland, 2021, ISBN 978-3-906484-75-4.  

4. Gold M., Tomberlin J.K., Diener S., et al (2018) Decomposition of biowaste macronutrients, 
microbes, and chemicals in black soldier fly larval treatment: A review. Waste Management, 82, 
302 – 318, https://doi.org/10.1016/j.wasman.2018.10.022   

5. Liu T., Klammsteiner T., Dregulo A.M., et al (2022) Black soldier fly larvae for organic manure 
recycling and its potential for a circular bioeconomy: A review. Science of The Total Environment, 
833, https://doi.org/10.1016/j.scitotenv.2022.155122   

6. Parodi A., Gerrits W.J.J., Van Loon J.J.A., et al (2021) Black soldier fly reared on pig manure: 
Bioconversion efficiencies, nutrients in the residual material, greenhouse gas and ammonia 
emissions. Waste Management, 126, 674 – 683, https://doi.org/10.1016/j.wasman.2021.04.001   

7. Amrul N.F., Kabir Ahmad I., Ahmad Basri N.E., et al (2022) A Review of Organic Waste 
Treatment Using Black Soldier Fly (Hermetia illucens). Sustainability, 14, 
https://doi.org/10.3390/su14084565   

https://orcid.org/0009-0008-4306-4297
https://orcid.org/0000-0002-7410-7789
https://doi.org/10.1016/j.scenv.2025.100260
https://doi.org/10.1088/1755-1315/1519/1/012010
https://doi.org/10.1016/j.wasman.2018.10.022
https://doi.org/10.1016/j.scitotenv.2022.155122
https://doi.org/10.1016/j.wasman.2021.04.001
https://doi.org/10.3390/su14084565


Filip TAKÁCS, Igor BODÍK: Bioconversion of Lettuce, Potato and Pasta by Black Soldier Fly Larvae (Hermetia 

illucens) into high value insect biomass 

Patron of the issue / Patron čísla: Konferencia TECHNIKA OCHRANY PROSTREDIA TOP 2026 (13. – 15. 10. 2026, Piešťany, Slovensko) 

WASTE FORUM 2026, číslo 2, strana  70 

8. Li Q., Zheng L., Qiu N., et al (2011) Bioconversion of dairy manure by black soldier fly (Diptera: 
Stratiomyidae) for biodiesel and sugar production. Waste Management, 31, 1316 – 1320, 
https://doi.org/10.1016/j.wasman.2011.01.005   

9. Siddiqui S.A., Ristow B., Rahayu T., et al (2022) Black soldier fly larvae (BSFL) and their affinity 
for organic waste processing. Waste Management, 140, 1 – 13, 
https://doi.org/10.1016/j.wasman.2021.12.044   

10. Song S., Ee A.W.L., Tan J.K.N., et al (2021) Upcycling food waste using black soldier fly larvae: 
Effects of further composting on frass quality, fertilising effect and its global warming potential. 
Journal of Cleaner Production, 288, https://doi.org/10.1016/j.jclepro.2020.125664   

11. Jiang S-Y., Shen K-W., Brandón M.G., et al (2025) Using black soldier fly larval frass to restore 
soil health. Bioresource Technology, 432, https://doi.org/10.1016/j.biortech.2025.132701   

12. Conrad Z., Niles M.T., Neher D.A., et al (2018) Relationship between food waste, diet quality, 
and environmental sustainability. PLOS ONE 13, https://doi.org/10.1371/journal.pone.0195405   

13. Pudner V., Peacock E., Ridgwell S., et al (2025) Household food and drink waste in the United 
Kingdom 2022. WRAP 

14. Buzby J.C., Bentley J.T., Padera B., Campuzano J., Ammon C. (2016) Updated Supermarket 
Shrink Estimates for Fresh Foods and Their Implications for ERS Loss-Adjusted Food 
Availability Data. EIB-155, U.S. Department of Agriculture, Economic Research Service, June 
2016.  

15. Waring L., Sreeraj P., Roberts M. (2025) UK Household Food Management Survey – Key 
Findings. WRAP 

16. (2024) Australian Food Composition Database. In: Foodstandards.gov.au. 
https://afcd.foodstandards.gov.au/fooddetails.aspx?PFKID=F005192 . Accessed 20 Sep 2025 

17. (2024) Nutrition Facts for Potatoes, flesh and skin, raw. In: My Food Data. 
https://tools.myfooddata.com/nutrition-facts/170026/100g/1 . Accessed 20 Sep 2025 

18. (2025) Nutrition Facts for Boiled Potatoes. In: My Food Data. 
https://tools.myfooddata.com/nutrition-facts/170438/100g/1 . Accessed 20 Sep 2025 

19. (2025) Nutrition Facts for Cooked Pasta (Unenriched). In: My Food Data. 
https://tools.myfooddata.com/nutrition-facts/168928/100g/1 . Accessed 20 Sep 2025 

20. Tinder A.C., Puckett R.T., Turner N.D., et al (2017) Bioconversion of sorghum and cowpea by 
black soldier fly (Hermetia illucens (L.)) larvae for alternative protein production. Journal of 
Insects as Food and Feed, 3, 121 – 130, https://doi.org/10.3920/jiff2016.0048   

21. Rehman K. ur, Hollah C., Wiesotzki K., et al (2022) Black soldier fly, Hermetia illucens as a 
potential innovative and environmentally friendly tool for organic waste management: A mini-
review. Waste Management & Research: The Journal for a Sustainable Circular Economy, 41, 
https://doi.org/10.1177/0734242x221105441   

22. Victorin M., Davidsson Å., Wallberg O. (2020) Characterization of Mechanically Pretreated 
Wheat Straw for Biogas Production. BioEnergy Research, 13, 833–844, 
https://doi.org/10.1007/s12155-020-10126-7   

23. Menardo S., Airoldi G., Balsari P. (2012) The effect of particle size and thermal pre-treatment on 
the methane yield of four agricultural by-products. Bioresource Technology 104, 708–714, 
https://doi.org/10.1016/j.biortech.2011.10.061    

24. Palma L., Fernandez-Bayo J., Niemeier D., et al (2019) Managing high fiber food waste for the 
cultivation of black soldier fly larvae. npj Science of Food, 3, https://doi.org/10.1038/s41538-019-
0047-7   

25. Peguero D.A., Gold M., Vandeweyer D., et al (2022) A Review of Pretreatment Methods to 
Improve Agri-Food Waste Bioconversion by Black Soldier Fly Larvae. Frontiers in Sustainable 
Food Systems, 5, https://doi.org/10.3389/fsufs.2021.745894  

 

 

https://doi.org/10.1016/j.wasman.2011.01.005
https://doi.org/10.1016/j.wasman.2021.12.044
https://doi.org/10.1016/j.jclepro.2020.125664
https://doi.org/10.1016/j.biortech.2025.132701
https://doi.org/10.1371/journal.pone.0195405
https://doi.org/10.3920/jiff2016.0048
https://doi.org/10.1177/0734242x221105441
https://doi.org/10.1007/s12155-020-10126-7
https://doi.org/10.1016/j.biortech.2011.10.061
https://doi.org/10.1038/s41538-019-0047-7
https://doi.org/10.1038/s41538-019-0047-7
https://doi.org/10.3389/fsufs.2021.745894


Filip TAKÁCS, Igor BODÍK: Bioconversion of Lettuce, Potato and Pasta by Black Soldier Fly Larvae (Hermetia 

illucens) into high value insect biomass 

Patron of the issue / Patron čísla: Konferencia TECHNIKA OCHRANY PROSTREDIA TOP 2026 (13. – 15. 10. 2026, Piešťany, Slovensko) 

WASTE FORUM 2026, číslo 2, strana  71 

Biokonverzia šalátu, zemiakov a cestovín larvami vojačika čierneho 
(Hermetia illucens) na hodnotnú hmyziu biomasu 

Filip TAKÁCS, Igor BODÍK 

Oddelenie environmentálního inžinierstva, Fakulta chemickej a potravinárskej technológie, 
Slovenská technická univerzita v Bratislave, Radlinského 9, Bratislava, 812 37, Slovensko 
e-mail: filip.takacs@stuba.sk  

 
Souhrn 

Rastúci dopyt po udržateľných alternatívnych zdrojoch bielkovín a efektívnom nakladaní 
s potravinovým odpadom poukazuje na potenciál lariev muchy Hermetia illucens (BSFL). Táto štúdia 
skúma rast a efektívnosť biokonverzie BSFL chovaných na troch substrátoch – šaláte, zemiakoch a 
cestovinách. Tieto substráty boli predupravené metódamy, ako je krájanie, mixovanie a varenie. 
Výkonnosť procesu spracovania substrátu larvami bola hodnotená na základe mokrej a suchej 
hmotnosti, dĺžky a miery biokonverzie (BCR). Cestoviny vykazovali najvyšší nárast biomasy, pričom 
mixovanie zvýšilo hmotnosť lariev na 77.6 mg a BCR na 14.8 % v porovnaní s 48.6 mg a 8.9 % pri 
celých cestovinách. Zemiaky ako substrát viedli k strednému rastu, pričom varenie zvýšilo BCR zo 7.4 % 
na 9.2 %. Šalát, charakteristický nízkym obsahom živín a vysokou vlhkosťou, vykazoval najmenší nárast 
hmyzej biomasy, pričom mixovanie mierne negatívne ovplyvnilo BCR. Zistenia ukazujú, že nutričné 
zloženie aj predúprava substrátov sú kľúčovými faktormi pre maximalizáciu rastu BSFL a výsledkov 
biokonverzie. 

Klíčová slova: BSFL; potravinový odpad; predúprava substrátu; biokonverzia; Hermetia illucens 

 


