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Abstract

The high price and poor quality of chicken feed these days is a problem for poultry farmers in
developing countries. Insects are one possible source of protein for chicken feed. There is no direct
competition between people and insects for poultry feed.in order to eat something. Examining
current studies on Black Soldier Fly (BSF) larvae meal as a substitute protein source for poultry
feed is the aim of this study. The harmless black soldier fly is employed as a substitute protein
source for animal feed and in the extraction of organic wastes, byproducts, and side streams. The
results of several studies showed that BSF larvae meal could be safely and practically used as a
protein concentrate in chicken feed. BSF larvae have high concentrations of calcium and
phosphorus, as well as 35-42% crude protein with biological value and an amino acid profile
resembling soybean meal (SBM). BSF larvae have comparable levels of lysine and methionine to
those seen in meat diet. According to recent statistics, the nutritional value of BSF larvae is
comparable to that of fish meals. Several authors proposed the theory that BSF larvae meal might
improve the nutritional content of SBM or replace fish meal in grill diets without impairing the
production line's ability to operate. When BSF larvae were fed to layers, their laying productivity
and egg quality increased. The existing body of research generally supports the feasibility of
substituting BSF larvae meal for fish meal and SBM either fully or partially. Reports state that
growing chicks fed BSF larvae feed had no negative effects. Based on the performance of growing
and laying birds, most of the research we reviewed indicated that the nutritional value of the
growth of chicks given BSF larvae diet was either superior to or equal to that of SBM. Thus, the
economy and ecology benefit from the addition of BSF larvae meal to the chicken feeding system.

Key words: black soldier fly, poultry feeding, larvae feeding, alternate source
Introduction

It is projected that there will be approximately 9 billion people on the earth by 2050, and
that the need for animal proteins would probably rise by 70% as well (FAO 2011). Population
growth affects changes in dietary tastes, lifestyle choices, and global food consumption trends

(van Huis, 2013). The production of animal protein for human consumption happens quite swiftly
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in the livestock agricultural sector's poultry industry. Because of the increasing intensity of poultry
production, high biological value protein concentrate is needed (Hossain and Blair, 2007).
Insects are one of the most alluring potential sources of chicken feed because they are rich in
nutrients and compounds that control animal microbiota and enhance animal health. Mancuso et
al. (2016) report that customers are willing to ingest animal products that have been fed with
insects. Insects appear to be the poultry's natural food supply because hens raised using the
standard approach scavenge anything nutritious from their surroundings, including insects.

The most likely candidate for widespread industrial production is the insect species known as the
Black Soldier Fly (Diptera Hermetiaillucens).A large variety of waste materials can be converted
by the BSF larvae into biomass that is high in fat and protein. BSF's biology and habitat make it a
viable option for addressing issues related to the discrepancy between animal waste and animal
feed. The purpose of this study of the literature was to investigate the latest research on the use of
BSF larvae meal as a possible replacement protein source for poultry feeding, as well as the
responses of the hens when fed the meal, in light of these circumstances.

Lifecycle of Black soldier fly

The BSF goes through five phases in its life cycle: egg, larvae, prepupae, pupae, and adult.
Although the life cycle of BSF is believed to last 40 days, actual lifespans can differ based on
nutrition and habitat (Alvarez, 2012). Eggs are usually creamy yellow in colour and require four
days to hatch when incubated at the optimal temperature of 20°C to 30°C (Newton 2015). BSF
larvae seem drab and pale immediately after hatching because of their photophobia (Newton,
2015). They try to hide from the light as well. Larvae have a ravenous hunger for organic materials
and can grow swiftly.

The larvae spend much of their existence eating on food scraps and manure, which they
rapidly transform into calcium, protein, and fat. These materials are necessary for the larvae to
grow into pupae and eventually adults (Newton et al., 2005).For optimal meal utilisation, black
soldier flies require temperatures between 27 and 330C (Alvarez, 2012). Since the larvae can grow
in colder climates due to heat produced by their metabolism and feeding activity, lower
temperatures are likely tolerated (Newton, 2015). Larvae reach full size (20 to 25 mm) in about 4
weeks assuming temperatures and sufficient feed are present; if neither, it could take up to 2
months (Newton, 2015).

Since adult fly mating levels were shown to be maximum in the presence of natural
sunshine, a temperature range of 25°C—-35°C and ambient light play a crucial role in the initiation

of mating for adult flies (Newton, 2015).The adults don't eat, although they do sip water or other
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liquids if they are accessible, and they live off the lipids they accumulated as larvae (Newton,
2015).
house flies’ control

The common housefly (M. domestica) comes into contact with humans for a variety of
reasons. The common housefly eats throughout its life due to its physiology, which incorporates
functional feeding parts. Consequently, the fly's constant search for organic matter that may be
eaten, including human food, raises the possibility of fly-human interactions.

The BSF's physiological traits keep it from being attracted to homes, which lessens its
tendency to behave like a pest and enables it to live a long time away from people (Barry, 2004).
Insect species are rich in chitin, the primary component of the exoskeleton, in addition to having
a desired (soluble) protein content. Chitin is a linear polymer that is biodegradable and non-toxic.
According to Lee et al. (2008), recent research has verified that chitin affects both the innate and
adaptive immune responses. It can attract and stimulate innate immune cells and trigger the
production of cytokines and chemokines through a range of cell surface receptors, such as the
macrophage mannose receptor, toll-like receptor 2 (TLR-2), and Dectin-1.

Nutritional importance of Black Soldier Fly Larvae

The nutritional properties of BSF larvae utilised as sources of animal feed have been
documented in a number of publications. Fresh larvae are easier and less expensive to dehydrate
because they have a greater DM content (35-45%) than other fresh by-products (Newton et al.,
2008). In contrast, dry partly-defatted BSF larvae diet contained 59.0% CP, 11.0% EE, 5.0% ash,
0.98% Ca, 0.63% P, 0.08% Na, and 0.28% chloride (Maurer et al., 2016). Dried full-fat BSF larval
meal included 41.5% CP, 26.5% EE, 4.3% ash, 0.80% Ca, 0.50% P, 0.08% Na, and 0.33%
chloride. The results show that compared to partially defatted BSF larvae, full-fat larvae have
lower levels of CP, ash, Ca, and P. Protein levels were reported to be 42.1% when the animals
were grown on poultry manure (Newton et al., 1977).

According to Tran et al. (2015), the amino acid profile of BSF larvae is either superior to
or comparable to that of soybean meal (SBM)

The lysine and methionine content of the proteins in BSF larvae is similar to that of meat
diet, according to Ravindran et al. (1999). Cullere et al. (2016) reported that the diet of defatted
BSF larvae contained more alanine and glutamic acid than the necessary amino acids valine and
leucine. Prior to progressively dropping, the maximum amount of amino acid concentration was
primarily expressed in the early stages of larval development. Throughout their life cycle, BSF's

amino acid content varies and seems to be correlated with their CP level. In general, black soldier
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fly larvae meal has a lower CP than fish meal, although it is still comparable to other insect diets
and soybean meal.The BSF larvae contain large amounts of calcium and phosphorus (Newton et
al., 2005). The amount of ash in several BSF pre-pupae samples varied according to their feeding
substrate.

Effect on broilers

A number of authors evaluated the performance of broilers fed diets containing BSF larvae.
Oluokun (2000) examined the differences in grill production between SBM, FM, and BSF larvae.
The author suggested employing maggot meal to improve FM. the feed conversion ratio (FCR),
body weight increase, or feed intake negatively impacted by the nutritional content of SBM in
broiler diets. When dried BSF larvae were fed instead of SBM, a similar rise in body weight was
obtained; however, less feed was consumed, suggesting a greater feed conversion rate (Makkar et
al., 2014).

At 10 days old, the daily growth and body weight of broilers given a beginning diet based
on BSF were fairly equivalent to those fed a fish meal control diet (24.6 vs. 24.5 g/day, 286 vs.
285 g, respectively), according to Cousins (1985). These results were consistent with a recent
study (Cullere et al., 2016) that fed broiler quails either a control diet or a diet with BSF larval
meal and showed no differences in daily increment or ultimate weight throughout the grower
phase. Dabbou et al. (2018) found that at the beginning growing periods, grill chicken meals
containing BSF increased body weight and average daily gain, but average daily gain dropped.
Gain decreased linearly during the finisher stage, which could be connected to the negative effects
of a high dosage (10%) of dietary BSF larvae meal on gut morphology.

Effect on Layers

Maurer et al. (2016) carried out a feeding research in small groups of laying hens with a
partially defatted diet of dried BSF larvae. 50 or 100% of the soybean cake in the control diet was
substituted by 12 or 24% of the meals in the experimental diets, respectively. After three weeks
of the trial, there were no appreciable differences in the feeding groups in terms of egg production,
feed intake, egg weight, or feed efficiency. The weights of the yolk and shell were the same,
although there was a tendency (P=0.05) for the 24% meal group to have lower albumen weight.
Furthermore, there were no fatalities or signs of any health problems.

Van Schoor (2017) looked into the effects of BSF pre-pupae diet on the quality of the eggs
and the characteristics of layer production. The outcomes were similarly positive, however the
quality of the eggs When meal quantities increased in the diet, so did the DM of the faeces. The
24% meal group and the control group differed significantly (P=0.05). Both the 12% and 24%
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meal groups showed an increase in black faecal pads. There was grounds to believe that the meal
component of this diet was excessive given the elevated DM of the stools and the larger percentage
of dark, firm faecal pads (24%) in the faeces. There remain unanswered issues regarding the causes
of these differences.

conclusion

Drawing from the comprehensive research findings of multiple investigators, it is feasible

to definitively conclude that BSF larvae meals provide a dependable, cost-effective, and very
nutrient-dense substitute for animal protein feed.
It could be used as a supplement or as a less expensive substitute for costly traditional diets high
in protein sources. The BSF larvae are claimed to contain 35-42% CP, be rich in minerals and fat,
have an enhanced or equivalent amino acid profile, and have an efficient food conversion ratio.
This is in contrast to standard fish and soybean meals, which are supposedly very expensive and
unaffordable for poultry growers. The bulk of study results were in favour of totally or partially
replacing FM with the diet of BSF larvae or prepupae.

No negative effects have been observed on the growth performances or egg quality of hens
fed BSF larvae feed. Most studies found that chicks fed BSF larvae developed at comparable or
even higher rates than those given SBM or SBM plus FM. Conventional feed materials, such as
SBM and FM, are very expensive and scarce. By adding this insect meal to chicken diets, feed
prices might be lowered without compromising the health of the birds, which could lead to a rise
in poultry sector profits
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