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Abstract. Good quality animal feed was a determining factor for the success of livestock industry. 

Maggot BSF had the potential as a promising protein source feed. The aimed of this researceh was to 

investigate digestibility of crude protein, dry matter, organic matter of BSF maggot flour. The maggot 

was kept in media of fermented palm oil coir (FPOC) with dose of fermenter 1, 3, 5%. The maggot 

processed into flour and fed to kampong chickens. The reseach was conducted experimentally using a 

completely randomized design (CRD) with 4 treatments and 5 replications. The treatments were: M0 

(fish meal), M1 (Maggot FPOC 1%), M2 (maggot FPOC 3%) and M3 (maggot FPOC 5%). Based on 

the results of the study, it was found that BSF had a significant effect (P <0.05) on protein 

digestibility (M0 = 75.70, M1 = 63.03, M2 = 73.32, and M3 = 56.24), a very significant effect (P 

<0.01) on the digestibility of dry matter (M0 = 64.72, M1 = 44.08, M2 = 44.26, and M3 = 37.43), and 

the digestibility of organic matter (M0 = 68.59, M1 = 45, 32, M2 = 48.08, and M3 = 47.47). Maggot 

flour from FPOC 3%   produced good crude protein digestibility in kampong chicken compared to 

FPOC 1% and 3% . 
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1. Introduction 

Provision of good quality animal feed was one of the determining factors for the success of the 

livestock industry and is the largest component in this business activity, namely around 50-70% [1]. 

The main raw material for protein that was most often used is fish meal which contains 58-68% 

protein [2]. However the availability of fish meal is fluctuates, therefore it may cause price increases. 

This problems need to find alternatives for feed ingredients as a protein source. One of which is 

protein derived from insects, namely the maggot Black Soldier Fly (BSF). 

BSF maggot cultivation can be done using media that contains organic materials. Oil palm is one of 

the most widely grown vegetable oil-producing crops in Indonesian plantations, therefore palm oil 

coir had the potential to be used as a BSF maggot growth medium, but processing was still 

necessary to increase the crude protein content and crude fiber in palm oil coir [3]. 

Black Soldier Fly had a very promising potential as a feed source of protein, this makes the use of 

insects as a protein source had been widely discussed by researchers in the world such as [4]. Maggot 

can replace fish meal in broiler chicken production and positively affects the weight growth and 
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digestibility of chickens [5]. The protein content in larvae is quite high, namely 45.6% with a fat 

content 29.65% [6]. 

The high protein content in maggots from the BSF does not guarantee the high level of protein 

availability in it. According to [7] the high and low digestibility of feed ingredients means how 

much feed ingredients contain nutrients in a form that can be digested in the digestive tract. The 

aims of the research to investigate digestibility crude protein, dry matter and organic matter of 

maggot BSF flour from the results of rearing in fermented palm coir media. The BSF flour than was 

given as feed for kampong chickens. The result of this research could be a novel finding since palm 

oil coir are waste and by this research the coir became usefull as a media of maggot BSF for feed 

industry. 

2. Materials and Methods 

2.1. Materials 

The materials used were fish meal, maggot which comes from the results of maintenance in fermented 

palm coir media with different doses of MOL (1%, 3%, 5%), as many as 20 kampong chickens aged 4-5 

months with body weight 1 -1.5 kg, rodalon, water, boric acid with a concentration of 5%. The tools used 

were containers, modified disposibles, polyethylene plastic, measuring cups, cameras as documentation 

tools, gloves, masks, ovens for drying maggot, grinder to smooth maggot into flour, digital scales for 

weighing materials, cages 20 units of metabolic modification with a size of 20cm x 20cm x 35cm for a 

chicken holder, plastic for fecal storage. 

2.2. Research Methods 

The research was carried out experimentally using a completely randomized design (CRD) consisting of 

4 treatments and 5 replications, which were tested with the following treatments : 

M0: Fish Meal (Control) 

 
M1: Maggot BSF flour from by media of FPOC 1% 

M2: Maggot BSF flour from by media of FPOC 3% 

M3: Maggot BSF flour from by media of FPOC 5% 
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Research Parameters 

 
The parameters observed included protein digestibility, dry matter, and organic matter 

 
1. Crude Protein Digestibility (CPD) 

 

 

 

2. Dry Matter Digestibility (DMD) 

 

 

 

3. Organic Matter Digestibility (OMD) 

 

3. Result and Discussion 

3.1. Crude Protein Digestibility 

Digestibility is the percentage of nutrients that are absorbed in the digestive tract which can be seen by 

looking at the difference between the amount of nutrients eaten and the amount of nutrients excreted in 

feces [8]. The results of the average crude protein digestibility in the treatment are shown in “Table 1” 

below. 

Table 1. Crude protein digestibility values due to application of maggot flour reared in FPOC. Treatments

 
  Replications  

Mean 
 

M0 78,72 71,78 76,86 83,65 67,51 75,70b
 

M1 64,51 75,45 59,92 48,91 66,37 63,03ab
 

M2 66,70 66,38 71,59 81,88 80,06 73,32b
 

M3 66,04 49,88 70,32 30,87 64,07 56,24a
 

Note: different superscripts in the same column show significant differences (P <0.05). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 1. Crude protein digestibility(%) due to application of maggot flour reared in FPOC 

C
ru

d
e 

P
ro

te
in

 

D
ig

es
ti

b
il

it
y

 

P
er

ce
n

ta
g

e 
(%

) 

Crude Protein Digestibility Value 

80 
70 
60 
50 
40 
30 
20 
10 
0 

Feeds treatments 

M0 M2 M3 M1 



4  

The mean value of crude protein digestibility ranged from 56.24 - 75.70%. CP digestibility of maggot 

BSF flour from the results FPOC various fermenter dose ranged from 56.24 - 73.32% and CP 

digestibility of fish meal as a control was 75.70%. The result of the research M0, M1 and M2 treatments 

significantly different to M3 treatments. This indicates that the protein content of M0 and M1, M2 

derived from maggot flour is higher than M3 treatment. 

[9] Stated that differences in the digestibility of crude protein in each treatment were influenced by 

several factors, namely the protein content of feed ingredients, the protein content that enters the 

digestive tract and the amount of ration consumption. 

The low protein content in the M3 treatment was due to the high crude fiber so that the maggots that 

breed in the media are difficult to digest foods that are still high in fiber. This is in accordance with 

research [3] which states that crude fiber in FPOC 5% was 36.60%. This proves that each dose given is 

different to the maggot growth media will affect the nutritional value of the BSF Maggot. This is in 

accordance with the statement [10] that the quality and quantity of development media for fly larvae 

greatly affects the nutrient content of the body and the survival of the larvae and subsequent 

metamorphosis stages. 

Based on the results of the study, it can be seen that the value of crude protein digestibility in treatment 

M0 (75.70%) and M2 (73.32%) is classified as high, treatment M1 (63.03%) is classified as moderate and 

has met the standard of good feed digestibility for poultry but in M3 treatment (56.24%) is classified as 

low. This is in accordance with [11] stated that the quality of the ration based on digestibility is divided 

into 3 categories, namely: the digestibility value in the range of 50-60% is low quality, 60-70% is 

medium quality and above 70% is high quality. 

3.2. Dry Matter Digestibility 

Dry matter digestibility is the digestibility of all food substances that can be digested by poultry. This is in 

accordance with the statement [9] stated that dry matter digestibility is measured to determine the amount 

of food substances absorbed by the body which is carried out through an analysis of the amount of dry 

matter, both in rations and feces. The results of the dry matter digestibility average in the treatment are 

shown in “Table 2” below. 

Table 2. Dry Matter Digestibility due to application of maggot flour mentation in FPOC. 

Treatments 
Replications 

Mean 
1 2 3 4 5 

M0 66,51 60,03 65,92 73,52 57,60 64,72B 

M1 43,14 58,59 41,58 36,82 50,27 44,08A
 

M2 27,06 35,83 44,43 57,14 56,86 44,26A 

M3 41,63 24,12 48,10 29,89 43,39 37,43A 

Note: different superscripts in the same column show very significant differences (P <0.01). 
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Figure 2. Dry Matter Digestibility (%) of treatment 

 

The average value of the dry matter digestibility of the treatment ranged from 37.43 to 64.72%. The DM 

digestibility of maggot flour from the results FPOC various MOL doses ranged from 37.43 - 44.26% and 

the DM digestibility of fish meal as a control was 64.72%. Based on Duncan's continued test, it was seen 

that the control treatment using fish meal was significantly different from the treatment of M1, M2, M3. 

The high value of dry matter digestibility in M0 treatment was due to the high value of crude protein 

digestibility in M0 treatment, and the low dry matter digestibility value in M3 treatment was due to the 

low value of crude protein digestibility in M3 treatment. It is assumed that the digestibility value of dry 

matter is directly proportional to the digestibility of crude protein, because protein is one of the 

compositions contained in dry matter. This is in accordance with the statement [12] which states that the 

digestibility value of protein is closely related to the digestibility of the dry matter of the ration, where the 

digestibility value of protein is directly proportional to the digestibility of the dry matter of the ration or 

vice versa. 

The low digestibility of M1, M2 and M3 treatment compared to M0 treatment is due to the influence of 

the activity of the chitin substance found in maggot flour. This is in accordance with statements [13] 

and [14] which state that the digestibility level of insect nutrients in broilers varies and is 

determined by several factors, namely insect species and chitin content. 

3.3. Organic Matter Digestibility 

The digestibility of the organic matter of a feed shows the quality of the feed that will be digested by 

the body of the animal. The average digestibility results of organic matter in the treatment can be seen in 

“Table 3” below: 
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Table 3. Organic Matter Digestibility due to Application of Maggot Flour Reared in FPOC. 

Treatments 
Replications 

Mean 
1 2 3 4 5 

M0 68,22 66,55 68,55 75,72 63,93 68,59 B 

M1 39,80 53,44 39,96 43,79 49,61 45,32A 

M2 32,04 42,11 48,22 58,19 59,84 48,08A 

M3 49,75 52,14 55,67 33,57 44,23 47,47A 

Note: different superscripts in the same column show very significant differences (P <0.01). 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 3. Organic Matter Digestibility (%) treatment 

 

The OM digestibility of maggot flour from the results FPOC with various MOL doses ranged from 45.32 

to 47.47% and OM digestibility of fish meal as a control was 68.59%. Based on Duncan's continued test, 

it was seen that the control treatment using fish meal was significantly different from the treatment of 

M1, M2 and M3. The highest organic matter digestibility value was in the M0 treatment ( 68.59%) , then 

followed by the M2 treatment (48.08`%), then followed by M3 treatment (47.47%) and the lowest 

digestibility of organic matter was found in the M1 treatment (45.32%). The high digestibility value of 

organic matter in M0 treatment is in line with the high dry matter digestibility value in M0 treatment. This 

is in line with the principle of calculating organic matter from proximate analysis, where the higher the 

percentage of dry matter, the higher the percentage of organic matter will be followed [15]. 

[16] added that the increase in the digestibility of organic matter is in line with the increase in the 

digestibility of dry matter, because most of the dry matter components consist of organic matter, so the 

factors that influence the level of dry matter digestibility will also affect the level of organic matter. 

Based on the results of the study, it can be seen that the digestibility values of organic matter in the 

treatment of M0 (68.59%) and M2 (48.08%) were classified as normal, treatment of M1 (45.32%) and 

M3 (47.47%) were classified as low. This is in accordance with the statement [17] which states that the 

normal range of the organic matter digestibility of a feed ingredient is in the range of 48.26 - 53.75%. 
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4. Conclusion 

The results showed that maggot BSF flour from the results FPOC dose of 3% MOL (M2) resulted in good 

crude protein digestibility in kampong chickens. 
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