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Abstract 

Black soldier fly (BSF) cultivation has increasingly mushroomed in the world recently and BSF in certain phases tends to 

have an outer skeleton which is often called an exoskeleton which is generally black and contains melanin, chitin and chitosan. 

However, the melanin content in the BSF shell will be an obstacle in producing pure chitin and chitosan. So, removing the melanin 

content in the BSF shell needs to be done by depigmentation. This research aims to optimize the dose of depigmentation solvent to 

remove melanin content in black soldier flies (Hermetia illucens). This research uses various phases of BSF and BSF growing 

media. The BSF phases used were the prepupa and BSF exuviae phases and the BSF growing media used were fruit waste media 

from cultivator A and mixed waste media such as chicken feces, fish bones, vegetable waste and household waste from cultivator 

B. This study also used varying doses of depigmentation solvent, namely 3%, 6%, 9%, 12% and 15%. Parameters observed in this 

study namely BSF color morphology and BSF characterization in the form of color, yield, odor and texture. The research results 

showed that the best dose of depigmentation solvent to remove melanin content in BSF was 12% and the best BSF media was fruit 

waste media with PFWM extraction results having a white color, yield 17.89%, odorless and in powder form and EFWM had a 

white color, yield 19.01 %, odorless and in powder form. The 12% depigmentation solvent dosage is very cost efficient. 
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1. Introduction 

Cultivation black soldier fly (BSF) has now been widely 

carried out by the public in various media and BSF research 

has also been carried out by many researchers in various 

phases throughout the world. BSF has several life phases, one 

of which is the prepupa and pupa phases. In the prepupa and 

pupa stages, BSF tends to have an external skeleton or 

exoskeleton [1]. BSF exoskeletons are generally black in 

color indicating the presence of melanin and BSF 

exoskeletons have great potential as a source of chitin and 

chitosan for insect-based futures which are useful in various 

industrial fields such as agriculture, fisheries, animal science, 

pharmacy and medicine which are not found in crustaceans 

[2-5]. Melanin is a black pigment with a high molecular 

weight that is formed through the oxidation and 

polymerization of phenolic compounds which consist of two 

types, namely dark pigmented eumelanin and light pigmented 

pheomelanin [6-7]. Melanin in BSF is found since entering 

the prepupal stage, because BSF actively produces eumelanin 

which is a brown to black pigment that can generally be found 

in the exoskeleton BSF [8-10].  
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Chitin and chitosan production can be carried out by 

extraction through several stages, namely deproteination, 

demineralization, depigmentation and deacetylation and by 

several methods, namely chemical and biological [11-13]. 

However, the presence of melanin in the BSF exoskeleton 

will be an obstacle in producing pure chitin and chitosan. 

Thus, removing the melanin content in the BSF exoskeleton 

needs to be done by depigmentation [14]. In addition, in 

optimal removal of melanin content in the BSF exoskeleton, 

you must pay attention to the efficiency of the dose of solvent 

used because it will affect costs. Based on this, the author 

conducted research related to optimizing the dose of 

depigmentation solvent to remove melanin content black 

soldier fly (Hermetia illucens). 

 

2. Materials and methods 

 

2.1. Materials 

This research uses various phases of BSF and BSF 

growing media. The BSF phases used are the prepupa phase 

(18-25 days old) and BSF exuviae and the BSF growing 

media used are fruit waste media from cultivator A and mixed 

waste media such as chicken feces, fish bones, vegetable 

waste and household waste from cultivator B. 

 

2.2. BSF Extraction 

BSF extraction refers to [15]. BSF prepupa and BSF 

exuviae were sorted, then cleaned of foreign objects and 

washed with clean water. BSF prepupae were boiled with 

boiling water at 100OC for 10-15 minutes and dried for 24 

hours in the oven at 60OC. Meanwhile, BSF exuviae were 

immediately dried for 24 hours in an oven at a temperature of 

60OC. Then the dried BSF prepupa and BSF exuviae are each 

put in an erlenmeyer then dissolved with 1N HCl and heated 

with hotplate for 20 minutes at 100OC for demineralization 

process. The precipitate was washed with Aquadest to pH 6.8-

7.0. Then soak the precipitate in 3.5% NaOH for 24 hours and 

heat with hotplate at a temperature of 80OC for 1 hour for the 

deproteination process, then filtered with Whatman No. filter 

paper. 40. The resulting residue is washed with Aquadest until 

the pH is neutral. Then depigmentation was carried out using 

NaOCl with varying doses, namely 3%, 6%, 9%, 12% and 

15% (soaked for 30 minutes), then washed with distilled 

water and filtered then dried in an oven at 60OC for 24 hours. 

The resulting particles are called chitin. 

 

2.3. BSF Morphology 

BSF morphology refers to [16]. Samples were taken of 

seven BSF prepupae and seven BSF exuviae, and the BSF 

prepupa and BSF exuviae were arranged on rough, smooth 

paper, then the differences in color of the BSF prepupa and 

BSF exuviae were observed. 

 

2.4. Characterization of BSF Chitin 

Characterization consists of color, texture, odor and 

yield. Color, texture and smell are observed visually.  

Whereas The chitin yield obtained from the extraction results 

can be calculated using the formula below: 

 

      Chitin yield (%) = 
𝑐ℎ𝑖𝑡𝑖𝑛 𝑚𝑎𝑠𝑠

𝑑𝑟𝑦 𝑏𝑖𝑜𝑚𝑎𝑠𝑠 𝑚𝑎𝑠𝑠 
 x 100% 

 

 

 

3. Results and Discussions 

 

3.1. BSF Morphology 

Observing BSF morphology is observing the shape of the 

outside of an organism's body, by observing the physical 

shape of the BSF prepupa and BSF exuviae, namely the color, 

to determine the effect of using different growing media on 

the BSF produced. The color morphology of BSF in this study 

produced various colors, namely BSF prepupa fruit waste 

media (PFWM) was brown, BSF prepupa mixed waste media 

(PMWM) was blackish brown, BSF exuviae fruit waste 

media (EFWM) was black and BSF exuviae mixed waste 

media (EMWM) is very black. Changes in the color 

morphology of BSF prepupae and BSF exuviae showed 

varying results due to the melanin pigment content attached 

to the BSF exoskeleton. The different BSF color morphology 

occurs due to the influence of the media used and the color of 

the animal's body is related to the pigment cells in the animal's 

body. This can occur because it is influenced by the presence 

of pigments (natural dyes) in the food, which are then 

synthesized by the body. animals that consume it. This is in 

accordance with the statement by Tu et al., (2022) that the 

color of BSF can be influenced by the media used when 

cultivating it [17]. The melanin content in the BSF 

exoskeleton also provides good resistance. Jana and 

Mukherjee (2014); Cordero and Casadevall (2017) stated that 

melanin provides resistance to insects because of its toxicity 

[18-19]. Ushakova et al., (2019) added that melanin plays an 

important role in the animal body to protect against the 

damaging effects of extreme environmental factors [20]. 

Apart from that, the color morphology of BSF, namely brown 

to black, functions as a means of protecting against ultraviolet 

(UV) radiation. Burraco and Orizaola (2022) stated that the 

black color of BSF is a means of protecting against ultraviolet 

(UV) radiation and as a form of camouflage [21]. The color 

morphology of BSF is shown in Table 1. 

 

Table 1: BSF morphology. 

 

Sample Color 

PMLB Chocolate 

PMLC Blackish Brown 

EMLB Black 

EMLC Very Black 

 

3.2. Characterization of BSF Chitin 

The characteristics of BSF chitin including color, odor, 

texture and yield are presented in Table 2. This research 

produced various colors, namely PFWM 3% (very brown), 

6% (brown), 9% (slightly brown), 12% (white) and 15% 

(very white). PMWM color 3% (very blackish brown), 6% 

(blackish brown), 9% (slightly blackish brown), 12% (brown) 

and 15% (white), EFWM color 3% (black), 6% (slightly 

black), 9% (brownish white), 12% (white) and 15% (very 

white) and colored EMWM 3% (very black), 6% (black), 9% 

(slightly black), 12% (brownish white) and 15% (white). 

NaOCl solution at a dose of 12% is the best dose because the 

color, smell and texture produced meet the chitin quality 

standards according to [22] is brownish white to white in 

color, odorless and in powder form. The yield of chitin 

produced in a 12% NaOCl solution varied, namely PFWM 

17.89%, PMWM 18.17%, EFWM 19.01% and EMWM 

19.27%.  
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Table 2: Characterization of BSF chitin. 

 

Parameter 
NaOCl Dosage (%) 

3 6 9 12 15 

PFWM 

Color Very Chocolate Chocolate A little chocolate White Very White 

Yield (%) - - - 17.89 - 

Odor - - - Odorless - 

Texture - - - Powder - 

PMWM 

Color Very dark brown Blackish Brown A little dark brown Brownish white White 

Yield (%) - - - 18.17 - 

Odor - - - Odorless - 

Texture - - - Powder - 

EFWM 

Color Black A little black Brownish white White Very White 

Yield (%) - - - 19.01 - 

Odor - - - Odorless - 

Texture - - - Powder - 

EMWM 

Color Very Black Black Little Black Brownish white White 

Yield (%) - - - 19.27 - 

Odor - - - Odorless - 

Texture - - - Powder - 

 

 

 

The yield resulting from this research (PFWM 17.89% 

and PMWM 18.17%) is the same as research by Nasution et 

al., (2020), namely 18.05%, because it uses 0.315% NaOCl 

[23]. Likewise, research by Mirwandhono et al., (2022) was 

18.05%, because it used 0.315% NaOCl [15]. However, the 

yield produced in this research was greater than the research 

by Yunilas et al., (2023), namely 11.60-14.60%, because it 

used 0.315% NaOCl [24]. Meanwhile, the yield resulting 

from this research (EFWM 19.01% and EMWM 19.27%) is 

greater than research by Lin et al., (2021) namely 12.4%, 

because it uses H2O2 30% [25]. Likewise, research by Zlotko 

et al., (2021) was 5.7-8.0%, because it used 1% H2O2, 

MKnO4, C2H2O4 [26]. 

 

4. Conclusions 

Based on the research results, it shows that the best dose 

of depigmentation solvent to remove melanin content in BSF 

is 12% and the best BSF media is fruit waste media with 

PFWM extraction results having a white color, yield 17.89%, 

odorless and in powder form and EFWM has a white color, 

yield 19.01%, odorless and in powder form. The 12% 

depigmentation solvent dosage is very cost efficient. 
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