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Abstract 

Maggot Black Soldier Fly (Hermetia illucens) is one of the natural feeds widely used by fish 
farmers. Maggot has a high nutritional content so that it is in great demand by the community. 
This study aims to determine the nutritional value contained in maggot cultured using different 
culture media. The culture media used in this study include fermentation of tofu waste and 
fermentation of fish waste. Fermentation of culture media was carried out for 7 days using 
EM4, sugar and water. The parameters analyzed in this study included protein content, fat 
content, water content, ash content and carbohydrates. The results showed that maggots 
cultured using fish waste fermentation culture media had a higher protein content compared to 
tofu waste fermentation culture media. The nutritional value of the fish waste fermentation 
treatment was 33.94% protein, 8.13% moisture content, 2.85% ash content, 3.31% fat and 
51.16% carbohydrate. 
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Introduction 

Feed costs account for 60-70% of production costs, making it unaffordable for farmers (Dzepe et al., 
2019). According to (Pouomogne, 2008) feed cost is a major factor affecting the development of fish 
farming. Based on a report (Aniebo et al., 2008) the high cost of feed is attributed to protein sources such as 
fishmeal and soybean meal being expensive. Many farmers and fish farmers are looking for alternative feeds 
that contain high nutritional value. One of them uses maggot. According to (Nur’aini & Prawanto, 2021) 
that Black Soldier Fly (BSF) larvae have been widely used as fish and poultry feed to replace conventional 
protein sources. According to (Rambet et al., 2015) that BSF maggot feed has the potential to replace 
fishmeal up to 100% for broiler feed mixtures without side effects, although the best results were obtained 
from replacing fishmeal up to 25% or 11.25% in the feed. 
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Maggot meal production is cheaper and less attractive when compared to other animal protein sources 
(Ajani et al., 2004; Anene et al., 2013). Maggots from the fly Musca domestica can be produced in large 
biomasses using a variety of agricultural by-products such as bran, poultry manure and cow dung 
(Akpodiete et al., 1997; Aniebo & Owen, 2010; Hussein et al., 2017). Maggot meal contains nutritional value 
comparable to most high-protein feed ingredients (Hussein et al., 2017; Hwangbo et al., 2009). According to 
(Akpodiete et al., 1997) that maggot meal contains ten essential amino acids in amounts comparable to 
many animal proteins. In addition, (K & A., 2000) maggot meal contains higher amounts of some essential 
amino acids such as cystine, histidine, phenyalanine, tryptophan and tyrosine than fish meal and soybean 
meal. However, information on the impact of culture media on maggot nutrition is still limited.  

Organic wastes such as tofu pulp and fish waste have the potential to be utilized as growth media and 
bioconversion of maggot larval production in BSF maggot cultivation. This is because tofu waste and fish 
waste still contain nutrients in the form of protein, fat, water, carbohydrates. According to (M. Anis et al., 
2007) that the crude protein content in vegetable waste is 12.64% - 23.50% and the crude fiber content is 
20.76% - 29.18%. Fish waste has a protein content of 15% - 24%, fat 2.0% - 22% and carbohydrates of 0.75 
-1.32% (Tranggono, 1990). Tofu waste contains 23.55% protein, 5.54% fat, 26.92% carbohydrate, 17.03% 
ash, 16.53% crude fiber and 10.43% water (Anonymous, 2006). The use of different culture media will 
certainly affect the nutritional value contained in mangosteen. The purpose of this study is to determine the 
nutritional value contained in maggot cultivated using different culture media. 

 

Method 

Media Preparation  

The process of making BSF maggot egg hatching media uses soft-textured media. The media used are 
tofu pulp and fish waste. Furthermore, the media is fermented. The steps taken in the process of making 
fermentation media are that all materials used are first dried in the sun for ± 2 days to avoid too high a 
moisture content. Then fermented using EM4 activator solution, sugar and water. The amount of material 
used was 0.3% sugar, 0.1% water and 0.001% EM4. The media fermentation process was carried out for 7 
days.  

Container preparation 

The containers used were plastic trays measuring 38x31x13 cm. The containers were neatly arranged into 
a rectangular wooden rack. The number of containers used amounted to 6 pieces and filled with 200 grams 
of each treatment media. Furthermore, the container is covered with a net which aims to prevent maggot 
from leaving the cultivation site and maggot is protected from other animals that can damage maggot 
cultivation media such as insects and others. 

Egg Hatching  

Egg hatching is done by putting 3 grams of BSF fly eggs into each research container. Maggot eggs are 
placed on the net so that they do not directly hit the media. This is done to avoid moist maggot eggs. 
Furthermore, the eggs are spread evenly over the wire support which is placed above the feed media. This is 
done so that eggs that have hatched will more easily go down to the media and immediately eat the feed 
available on the media. Egg observation was carried out for 4 days. After the eggs hatch and grow into adult 
maggots, the nutrient content is measured. 

Harvesting 

The maggot harvesting process is carried out once a week during the rearing period. After that, the 
maggot is separated and cleaned from the rest of the growth medium by mixing water with the growth 
medium, then the maggot is taken using a sieve and then put into a tray. 

Research Design 
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This study used two treatments and three replications. The treatments used were treatment fermentation 
tofu waste and treatment fermentation fish waste). 

Parameters Observation 

The parameters observed in this study were the nutritional content of BSF maggot including moisture 
content, ash content, fat content, protein, and carbohydrates. The test method used in the analysis of 
moisture and ash content using the oven method, fat content using the sokhlet test method, protein content 
test using the micro-Kjedahl method. The method used follows (AOAC, 1995). The carbohydrate content 
test uses the by different method. 

Data Analysis 

The data obtained from the research were analyzed descriptively and presented in graphs. 

 

Results 

   The research data on the nutritional content of maggot is presented in the figure below. 

 

Figure 1. Results of proximate analysis of BSF maggot 

Based on the figure above, it shows that the highest nutritional content was found in the fermented fish 
waste treatment with a protein value of 33.94%, moisture content of 8.13%, ash content of 2.85%, fat of 
3.31% and the highest carbohydrate in the fermented tofu pulp treatment, namely 56.94%. The high protein 
content of BSF maggot in the fish waste fermentation treatment is thought to be that the culture medium 
provides sufficient nutrients for growth. This culture medium is in accordance with the nutritional needs of 
maggot, where maggot is a waste material eater and there is a lot of organic material that has decomposed so 
that it becomes a source of protein that maggot utilizes. (Barroso et al., 2014) explained that maggot, 
especially the Hermetia illucens (Black Soldier Fly), has a high protein content that is influenced by its food 
substrate. The protein content of maggot varies depending on the type of organic waste consumed, making 
it similar to protein sources from its environment. In addition, (Oonincx et al., 2020) found that the protein 
and nutrient content of maggots is influenced by the organic matter consumed, and this can increase the 
nutritional value of the larvae when fed protein-rich feed from the culture medium. 
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(Hwangbo et al., 2009) added that mangosteens are able to eat various types of organic matter. In 
addition, the maggot digestive system contains enzymes that can convert organic matter into nutrients such 
as protein, fat, and calories in its body. According to (Azir et al., 2017), the use of fish waste by 50% can 
increase the protein content of maggot by 41.22%. Fish waste has a high protein content with nutrients so 
that it can be utilized as feed. A low-quality substrate will result in less maggot production, as the growth 
medium contains less or limited nutritional components. If the content of nutritional value in the growth 
medium is reduced, the production of maggot can reach a small amount and take a long time to develop, 
while a quality substrate will produce sufficient nutrients for the growth and development of maggot, the 
results of which can be measured through maggot biomass. 

 

Conclusion 

The results showed that maggots reared on fish waste fermentation culture media had a higher protein 
content compared to maggots cultured on tofu waste fermentation culture media. The nutritional value of 
the fish waste fermentation treatment is 33.94% protein, 8.13% moisture content, 2.85% ash content, 3.31% 
fat and 51.16% carbohydrate. 
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