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ABSTRACT

The Black Soldier Fly (BSF), Hermetia illucens, has emerged as a promising solution in aquaculture due to its
remarkable ability to convert organic ‘waste into protein-rich “biomass. This has gamered interest among
aquaculturists seeking cost-effective and sustainable alternative ingredients for aqua feed. However, fully harnessing
the potential of this insect requires a deeper understanding of its life cycle and nutritional composition. A key
challenge in utilising BSF larvae (BSFL) for aquafeed production is the lack of standardized culture systems. This
study addresses this gap by establishing a comprehensive culture system using two common organic wastes, fruit
waste (FW) and vegetable waste (VW), as rearing substrates, By evaluating the growth performance of BSFL reared
on these substrates, the research sheds light on optimal conditions for large-scale BSF production,

~The study investigated-thetmpact of FW-and VW substrates on BSFL growth through a thorough analysis of growth
performance, morphometric measurements and Scanning Electron Microscopy (SEM). Results showed that BSFL
reared on FW exhibited better growth (40 days) than those reared on VW (46 days). Morphometric analysis and SEM
identified five larval stages and the prepupa, pupa, and adult stages. Additionally, the study analysed the nutritional
composition of BSFL at different developmental stages, such as Instar 3 through instar 5, prepupa and pupa, including
protein, carbohydrate, lipid, amino acids and fatty acids. This provided insights into how variations in substrate
impact the nutritional quality of BSFL at different stages, which is crucial for ensuring that BSFL-derived feed meets
the dietary requirements of target aquaculture species. Significant differences were found in the proximate
composition of the substrates (FW & VW), resulting in significant variations in BSFL nutrition, BSFL reared on FW
exhibited higher nutritional content especially crude protein (54.16+0.64%), than those reared on VW, except for
crude lipids (2.2020.01%). The mineral content of the BSFL was higher than that of the substrate diets.

In addition to nutritional analysis, the study also assessed the suitability of BSFL as a feed ingredient for whiteleg
shrimp, Lifopenaeus vannamei, a popular shrimp species in aquaculture. The post larvae (PL) of L. vannamei were
fed with diets containing varying proportions (0%, 25%, 50%, 75% and 100%) of defatted prepupa of BSF, replacing
fish meal (FM) over a period of 30 days and their growth performance, survival rate, specific growth rate (SGR),
feed conversion ratio (FCR), biochemical composition, hepatopancreas histology and-the titre of 20-hydroxyecdysone
were assessed. The feeding trial experiment revealed that the PL fed with a diet containing 50% BSF had better
survival rates (92.67%), SGR (37.03%), FCR (1.49%), final body weight gain. (11.13%), crude protein
(22.2940,30%), carbohydrate (2.98+0.15%) and crude lipid (0.17+0.002%) compared to other dietary groups.
Additionally, the histological structure of the hepatopancreas of the shrimp fed 50% BSF was significantly improved.
Substituting 50% of FM with defatted BSF prepupa appears to be a viable approach for enhancing L. vanmamei
aquaculture. The study also found that the amount of ecdysteroid was highest in FW-prepupa and Group 2 shrimp.

The study also investigated the chitin yield extracted from BSFL, which was raised on FW and VW at different
developmental stages. The extracted chitin was found to possess chemical structures and physicochemical properties
similar to those of commercial chitin samples. Furthermore, the study evaluated the potential use of frass obtained
from BSFL culturing in agricultural practices. This research significantly advances our knowledge of BSF biology
and nutrition. It highlights the potential of BSFL as a sustainable protein source for aquafeed production. By
converting organic waste into valuable biomass, BSFL not only provides a solution for waste management but also
contributes to the development of a more sustainable aquaculture industry.

This study's findings underscore the importance of considering BSFL as a viable alternative feed ingredient in
aquaculture, especially in light of increasing environmental concerns and the need for sustainable practices.
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