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Abstract 

This study was conducted atcmU Poultry Production Project, Musuan, and Maramag Bukidnon to evaluate the 

effect of Black Soldier Fly Larvae (Hermetia illucens) under a free-range condition in the commercial ration on 

the visceral organ of colored broiler chicken. A total of 12 birds were obtained from a flock of 48 colored broiler 

chickens from a growth performance study. The treatments were as follows: Treatment 1 = 100g commercial 

feeds (control), Treatment 2 = 95% commercial feeds + 5% BSF larvae, Treatment 3 = 90% commercial feeds + 

10% BSF larvae and Treatment 4 = 85% commercial feeds + 15% BSF larvae. Based on the result of analysis of 

variance (ANOVA), it showed no significant differences among the parameters of the studied weights of the crop 

with and without fill, weight of proventriculus without fill, weight of small intestine with and without fill, large 

intestine with and without fill, caeca with and without fill, weight of heart, and weight of gall bladder. However, 

the weight of proventriculus plus gizzard with fill, weight of liver, weight of spleen, weight of pancreas revealed 

significant differences based on Duncan’s Multiple Range Test (DMRT). Furthermore, Black Soldier Fly Larvae 

(Hermetia illucens) were highly recommended to animals because there were no detrimental observed in the 

study. This result indicates that using Black Soldier Fly Larvae (Hermetia illucens) as supplementation ration 

can improve the visceral organ performance of broiler chicken. 
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Introduction 

The poultry industries particularly on the part of the 

raisers, continuously find means to lessen their cost 

of production. One way is to look for alternative 

source of feed supplement that is not only cheap but 

economically viable and environmentally friendly. 

Poultry production is one of the fastest-growing and 

most important sectors in the broad field of animal 

production. It has become the major source of income 

for big and small farmers. As well as one of the most 

profitable business ventures considering it being a 

fast multiplier and requires only a short period time 

to obtain average market weight. 

 

The Broiler industry provides a large part of the 

increasing demand for animal protein, cash income, 

and creating employment opportunities. Poultry meat 

contributes approximately 37% of the total animal 

protein supplied in the country. There is a great 

possibility of growth and enlargement of this sector 

both at the domestic and commercial levels. But, 

broiler producers are facing many difficulties with 

availability and higher prices of feed ingredients. Feed 

cost account 65-70% of the total poultry rearing cost 

(Bhuiyan, 1998) and protein cost account 15% of feed 

cost (Banerjee, 1992 and Singh, 1990). The animal 

protein source is the costliest ingredient for the 

formulation of poultry diets than any other source of 

the nutrients. Visceral organs of broiler chicken in the 

Philippines now a day have a significant value 

knowing that these are now intended for human 

consumption. Considering that all feed intake passes 

through the digestive system, some feed intake will 

affect the lengths of the visceral organs. Many of the 

street foods now are selling most of the internal 

organs in the consumer. Visceral organs of broiler 

chicken in the Philippines nowadays have a 

significant value knowing that these are now intended 

for human consumption. Considering that all feed 

intake passes through the digestive system, some feed 

intake will affect the lengths of the visceral organs. 

Many of the street foods now are selling most of the 

internal organs in which consumers prefer more to 

eat not just it is cheap but also it has good taste. Black 

Soldier Fly (Hermetia illucens (L.), is a non-pest 

tropical and warm-temperate region insect that is 

useful for managing large concentrations of animal 

manure and other bio-solids. Manure management 

relying on wild fly oviposition has been successful in 

several studies. Today, many researchers had 

endeavored much in establishing alternative 

ingredients particularly that of protein sources 

because commercially prepared protein sources is 

very costly. These study aims to lessen the input of 

feed cost were farmers have been encountered and to 

evaluate the effect of the Black Soldier fly larvae as an 

alternative protein source of feed ingredients of the 

chicken. 

 

Black soldier fly can replace to fish meal as a source of 

protein. The larvae are highly efficient in converting 

proteins, containing up to 42% of protein, and a lot of 

calcium and amino acids. This study wants to explore 

the possibility of utilizing Black Soldier Fly Larvae 

(Hermetia illucens) as a supplement in broiler 

chicken diet that provides new information 

contributing to the farmers and the poultry industry.  

 

Materials and methods 

Facilities and equipment 

The following facilities and equipment were used in 

performing the study such as measuring device (tape 

measure or ruler), weighing scales, dressed chicken 

and the visceral organs of broiler chicken, knives, 

record book, cooler with ice, plastic cellophane and 

the thread that was used to tie the different end of the 

digestive parts. 

 

Experimental animals 

The colored broiler chicken at day old was subjected 

to 25th day of the brooding period before introducing 

to different treatments to adjust the environment 

providing that they were given 24/7 proper care and 

handling. 

 

Experimental treatments 

The following dietary treatments were as follows: 

 

Treatments ration 

Treatment 1 100%commercial feeds (control) 

Treatment 2 95% commercial feeds + 5% BSF larvae 

Treatment 3 90% commercial feeds + 10% BSF larvae 

Treatment 4 85% commercial feeds + 15% BSF larvae 
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Table 1. Ingredient Composition of Chick Booster 

Mash Source: B-MEG (2013). 

PARTICULARS 
Ingredients 
 Corn Meat and Bone 

Meal 
Lysine 
Sulphate 

 Cassava Brewer’s Dried 
Grains and Yeast 

DL-
Methionine 

 Soybean 
Meal 

Crude Coconut 
Oil 

Choline 
Chloride 

 Full Fat 
Soya 

Crude Palm Oil Vit. Min. 
Premix  

 Rice Bran Molasses Enzymes 
 Wheat 

Pollard 
Limestone Toxin 

Binders 
 Fish Meal Inorganic 

Phosphate 
Mold 
Inhibitor 

 Pork Meal Iodized Salt Antioxidants 
 Poultry 

Meal 
L-Lysine and L-
Threonine 

 

Guaranteed Analysis 
 Crude 

Protein 
22.00% min.  

 Crude Fiber 5.00% max.  
 Crude Fat 4.00% min.  
 Calcium 0.90% min.  
 Phosphorus 0.55% min.  

 
Table 2. Experimental Rations Composition and 

Calculated Analysis of Chick Booster Mash (CBM).  

Particulars Treatment 
1 2 3 4 

Commercial 
Ration (g) 

1000 950 900 850 

Black Soldier 
Fly Larvae (g) 

0 50 100 150 

Total (g) 1000 1000 1000 1000 
Calculated 
Analysis 

    

Crude Protein 
(%) 

22.00 23.348 24.696 26.044 

Crude Fiber (%) 5.00 5.205 5.41 5.615 
Crude Fat (%) 4.00 5.1145 6.229 7.3435 
Calcium (%) 0.9 0.968 1.036 1.104 
Phosphorus (%) 0.55 0.556 0.562 0.568 

 
Preparation of the Black Soldier Fly Larvae 

The Black Soldier Fly Eggs were introduced and 

reared at the kitchen wastes media and cultured at 

certain period; the media weigh five (5) kilograms. 

Kitchen wastes media were collected from our kitchen 

wastes. The black soldier fly larvae were stored in the 

refrigerator for preservation. 

 

Data gathered 

1. Total length of Digestive System 

2. Total weight of Digestive System 

3. Length of small intestine 

4. Length of large intestine 

5. Length of caeca 

6. Length of pancreas 

7. Weights of crops with or without fill 

8. Weight of proventriculus plus gizzard with or 

without fill 

9. Weight of small intestine 

10. Weight of large intestine 

11. Weight of caeca 

12. Weight of spleen 

13. Weight of pancreas 

14. Weight of gall bladder 

15. Weight of liver 

16. Weight of heart 

 

Handling of Visceral Organ 

At the end of the feeding period,12 birds were taken 

from the nearest to the mean of the average final 

weight from the growth performance study from the 

four (4) dietary treatments, with one (1) bird per 

replication.  

 

The birds were eviscerated using the slaughtering 

procedure for evisceration which involves the cutting 

of the throat from the outside on the bird's neck just 

behind and below the earlobe. With downward 

pressure, the knives was pulled downwards for a 

short distance behind the lower mandible and the 

head were rolled with the left hand. A single clean 

stroke was desirable since several cuts may 

Enrollment the clotting and preventing from 

bleeding. The birds were allowed to bleed for about 

two minutes. In scalding process, the birds were 

immersed in boiled water. This is to facilitate the ease 

of removal of the feathers. After evisceration, the 

visceral organs were placed in the plastic bags 

individually and placed in the cooler with ice to avoid 

drying up and turgidity.  

 

Statistical Analysis 

All data gathered, were organized, tabulated and 

subjected to statistical analysis using Analysis of 

Variance (ANOVA) in Completely Randomized 

Design (CRD). Duncan’s Multiple Range Test 

(DMRT) was used to compare any significant 

differences among treatments. 
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Results and discussions 

Weight of Crop with Fill 

The average weight of crop with fill of colored broiler 

chicken was presented in Table 3. Non-significant 

differences among the different treatment were 

observed for the weight of crop with fill. Birds in 

Treatment 3 had a heaviest mean weight of 19.33 

grams followed by Treatment 1 with 17.67 grams, 

Treatment 2 with 16.00 grams and Treatment 4 with 

15.33 grams. These results shows that the 

supplementation of Black Soldier Fly Larvae in the 

diet of birds did not affect on the parameters. 

 
On the other hand, no significant differences were 

also observed on the weight of crop without fill as 

presented in Table 4. Treatment 4 had the highest 

mean weight of 12.67 grams followed by Treatment 3 

with 12.33 grams, Treatment 2 with 11.00 grams and 

Treatment 1 with 10.66 grams. This result implies 

that the supplementation of varying treatments 

cannot affect the weight of the crop without fill. One 

of the factor that it no significant effect was that, 

colored broiler chicken are types of chicken that can 

consumed their feeds at once. 

 
The significant function of the crop is to store food 

when the birds are eating rapidly. The size and shape 

of the crop is generally dependent on the eating habit 

and size of the broiler (Anunciado 2007). 

 
Table 3. Weight of crop with fill (gram) fed with 

commercial rations supplemented with varying levels 

of Black Soldier Fly Frozen Larvae (Hermetia 

illucens) under free-range condition. 

Treatments Observation Meanns 
1 2 3 

1 15.00 14.00 24.00 17.67 
2 10.00 23.00 15.00 16.00 
3 13.00 20.00 25.00 19.33 
4 20.00 14.00 12.00 15.33 

CV%= 16.58 

ns= Non significant 

 

Weight of Proventriculus plus Gizzard With and 

Without Fill 

Tables 6 and 7 show the average weight of 

proventriculus plus gizzard with fill and without fill of 

colored broiler chicken fed with commercial rations 

supplemented with varying levels of Black Soldier Fly 

Frozen Larvae (Hermetia illucens) under free-range 

condition different from each other. 

 

Table 4. Weight of crop without fill (gram) fed with 

commercial rations supplemented with varying levels 

of Black Soldier Fly Frozen Larvae (Hermetia 

illucens) under free-range condition. 

Treatments Observation Meanns 
1 2 3 

1 9.00 15.00 15.00 10.66 
2 10.00 19.00 14.00 11.00 
3 13.00 10.00 13.00 12.33 
4 9.00 9.00 11.00 12.67 

CV%=21.43 

ns= Non significant 

 

In Table 5 the weight of proventriculus plus gizzard 

with fill showed, Treatment 1 obtaining the highest 

mean weight of 73.67 grams which was followed by 

the birds in Treatment 2 with 62.33 grams, Treatment 

3 with 57.53 and Treatment 4 obtained the lowest 

mean weight of 56.00 grams. These imply that the 

without the addition of Black Soldier Fly Larvae in the 

diet of birds increase its weight and further shows the 

significant effect the reason behind might be because 

the fact that they are at free-range condition, the 

natural food that they can get in the surroundings.  

 

Table 6 presents the average mean weight of the 

proventriculus plus gizzard without fill, in which 

Treatment 1 had the highest treatment mean of 53.67 

grams while Treatment 3 had the lowest treatment 

mean of 43.33 grams. This indicates that the amount 

of feed given to the birds did not affect the weight of 

proventriculus plus gizzard without fill of the birds. 

 

The proventriculus is a standard part of avian 

anatomy. It constitutes the glandular region of the 

chicken stomach that may store or commence 

digestion before it progresses to the gizzard.  

 

The gizzard is an organ in the digestive tract found in 

birds. This specialized stomach constructed of thick, 

muscular walls used for grinding up food. Gizzards 

are secondary stomachs used by birds to grind their 

food before digestion. It contains a very tough inner 

membrane, surrounded by a muscular pouch which 

provides the grinding action (Anonymous, 2013). 
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Table 5. Weight of proventriculus plus gizzard with 

fill (gram) fed with commercial rations supplemented 

with varying levels of Black Soldier Fly Frozen Larvae 

(Hermetia illucens) under free-range condition. 

Treatments Observation Mean* 
1 2 3 

1 73.00 73.00 62.00 73.67a 
2 71.00 56.00 56.00 62.33ab 
3 77.00 60.00 60.00 57.53b 
4 58.00 50.00 52.00 56.00b 

CV%= 9.92 

*= significant 

Means having different letters differ significantly. 

 

Table 6. Weight of proventriculus plus gizzard 

without fill (gram) fed with commercial rations 

supplemented with varying levels of Black Soldier Fly 

Frozen Larvae (Hermetia illucens) under free-range 

condition. 

Treatments Observation Meanns 
1 2 3 

1 53.00 54.00 49.00 53.67 
2 51.00 45.00 45.00 48.67 
3 57.00 42.00 50.00 43.44 
4 47.00 39.00 45.00 46.67 

CV%= 8.47 

ns= Non significant 

 

Weight of Small Intestine With and Without Fill 

The average weights of small intestine with and 

without fill are presented in Table 7 and 9. Small 

intestine with fill in Table 8, it was observed that 

Treatment 4 had a heavier weight of 127.00 grams, 

then followed by Treatment 3 with 117.00 grams, 

Treatment 2 with 109.67 grams and the lowest mean 

was obtained by Treatment 1 with 106.33 grams, 

while Table 9 presents the average weight of small 

intestine without fill in which birds in Treatment 4 

obtained the highest treatment mean of 73.00 grams 

which was followed by Treatment 1 with a mean of 

62.00 grams, then Treatment 3 with 58.00 and the 

lowest weight was Treatment 2 with 48.67 grams. 

 

Furthermore, both Tables 9 and 10 showed no 

significant differences among treatment means. These 

indicate that the supplementation of different levels 

of Black Soldier Fly Frozen Larvae (Hermetia 

illucens) in the diet did not effect on the weight of 

small intestine of the birds.  

From the ventriculus, the food enters the small 

intestine through a valve called the pylorus. The 

pylorus only allows a small amount of food to pass at 

a time, to the small intestine to allow for digestion to 

take place. The small intestines are lined with villi 

and microvilli. Villi are fingerlike projections and 

each villus; there is a rich capillary bed and a 

modified lymphatic capillary. The microvilli are tiny 

projections that line the outside of the villi and carry 

enzymes that break down into smaller particles; it is 

absorbed into the capillary systems and transported 

back to the liver (Winter, 2003). 

 

Table 7. Weight of small intestine with fill (gram) fed 

with commercial rations supplemented with varying 

levels of Black Soldier Fly Frozen Larvae (Hermetia 

illucens) under free-range condition. 

Treatments Observation Meanns 
1 2 3 

1 91.00 126.00 137.00 106.33 
2 107.00 99.00 120.00 109.67 
3 121.00 106.00 135.00 117.33 
4 104.00 108.00 126.00 127.00 

CV%= 12.22 

ns = Non significant 

 

Table 8. Weight of small intestine without fill (gram) 

fed with commercial rations supplemented with 

varying levels of Black Soldier Fly Frozen Larvae 

(Hermetia illucens) under free-range condition. 

Treatments Observation Meanns 
1 2 3 

1 49.00 53.00 55.00 62.00 
2 62.00 52.00 69.00 48.67 
3 75.00 50.00 79.00 58.00 
4 41.00 69.00 71.00 73.00 

CV%= 15.22 

ns= Non significant 

 

Weight of Large Intestine With and Without Fill  

The average weight of large intestine with fill in Table 

9 shows no significant effect, which was Treatment 3 

had the heaviest mean weight of 16.33 grams, 

followed by Treatment 2 with 16.00 grams then 

Treatment 4 with 15.33 grams and the lowest mean 

was observed in Treatment 1 with 14.33 grams. These 

imply that the treatment has no significant difference 

in this parameter. 
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Table 10 presents the average weight of large intestine 

without fill. Birds in Treatment 4 showed a heaviest 

mean weight of 14.00 grams followed by Treatment 

3with 13.67 grams then Treatment 2 with 13.33 grams 

and Treatment 1 observed as the lowest mean weight 

with 11.00 grams. 

 

The nonsignificant difference among treatment 

means indicate that the different levels of Black 

Soldier Fly Larvae did not affect the parameters.  

 

The large intestine's main function is to absorb water, 

dry out indigestible foods and eliminate waste 

products. The large intestines have bacteria that 

metabolize the remaining nutrients and then absorb 

them back into the system along with water. It is 

generally believed that the large intestine in birds do 

not play any significant role in the digestion and 

absorption of feed (Carpenter, 2003). 

 

Table 9. Weight of large intestine with fill (gram) fed 

with commercial rations supplemented with varying 

levels of Black Soldier Fly Frozen Larvae (Hermetia 

illucens) under free-range condition. 

Treatments Observation Meanns 

1 2 3 

1 13.00 21.00 19.00 14.33 

2 12.00 14.00 17.00 16.00 

3 18.00 14.00 12.00 16.33 

4 13.00 16.00 15.00 14.67 

CV%= 21.13 

ns= Non significant 

 

Table 10. Weight of large intestine without fill 

(gram) fed with commercial rations supplemented 

with varying levels of Black Soldier Fly Frozen Larvae 

(Hermetia illucens) under free-range condition. 

Treatments Observation Meanns 

1 2 3 

1 11.00 18.00 17.00 11.00 

2 8.00 10.00 16.00 13.33 

3 14.00 13.00 13.00 13.67 

4 12.00 11.00 13.00 14.00 

CV%= 23.92 

ns= Non significant 

Weight of Caeca With and Without Fill 

The average weights of caeca with and without fill are 

presented in Tables 11 and 12. The weight of caeca 

with fill showed no significant differences among 

treatment means in Table 11. The birds in Treatment 

4 with 22.33 grams observed having the average 

weight followed by Treatment 3 with 20.00 grams 

then, Treatment 2 and Treatment 1 with the same 

mean weight of 21.67 grams which observed having 

the lowest average mean weight. 

 

Table 12 shows the average weight of caeca without 

fill. Treatment 4 having the weighted mean of 11.67 

grams while Treatment 3,2 and 1 with corresponding 

treatment means of 9.33 grams, 9.67 grams and 10.00 

grams, respectively. 

 

This would imply that supplementation of varying 

levels of Black Soldier Fly Frozen Larvae (Hermetia 

illucens) in the diet of broiler chicken had no effect on 

the weight of caeca with and without fill.  

 

The factor that may explain the non-significant effect 

was that the enlargement of caeca was depending on 

the feed they had eaten. In this case beside the fact 

that they are subjected to free-range study the area 

where they are placed doesn’t have any grasses that 

mainly develop the caeca of chicken. In addition, the 

feed that they have eaten maybe just a minute amount 

that it couldn’t stay longer in the crop. 

 

The caeca (plural form of cecum) are two blinded 

pouches located where the small and large intestines 

join. Some of the water remaining in the digested 

material is reabsorbed here. Another important 

function of the caeca is the fermentation of any 

remaining coarse materials.  

 

During the fermentation, the caeca produce several 

fatty acids as well as the 8 B vitamins (thiamine, 

riboflavin, niacin, pantothenic acid, pyridoxine, 

biotin, folic acid, and vitamin B 12). Because the caeca 

are located so close to the end of the digestive tract, 

however, few of the produced nutrients are absorbed 

and available to the chickens (Jacquie, 2012).  
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Table 11. Weight of caeca with fill (gram) fed with 

commercial rations supplemented with varying levels 

of Black Soldier Fly Frozen Larvae (Hermetia 

illucens) under free-range condition. 

Treatments Observation Meanns 

1 2 3 

1 21.00 24.00 20.00 21.67 

2 20.00 19.00 19.00 21.67 

3 21.00 21.00 27.00 20.00 

4 22.00 19.00 21.00 22.33 

CV%= 12.57 

ns= Non significant 

 

Table 12. Weight of caeca without fill (gram) fed 

with commercial rations supplemented with varying 

levels of Black Soldier Fly Frozen Larvae (Hermetia 

illucens) under free-range condition. 

Treatments Observation  

Meanns 1 2 3 

1 12.00 11.00 8.00 10.00 

2 8.00 8.00 11.00 9.67 

3 10.00 9.00 13.00 9.33 

4 10.00 11.00 11.00 11.67 

CV%=15.55 

ns= Non significant 

 

Weight of Liver 

Table 13 shows the average weight of the liver of 

colored broiler chicken supplemented with varying 

levels of Black Soldier Fly Frozen Larvae (Hermetia 

illucens) under free-ranged condition.  

 

Treatment 4 exhibited the treatment mean of 72.00 

grams, followed by the Treatments 1,3 and 2 with 

corresponding weight means of 61.33 grams, 57.00 

grams and 55.33 grams respectively. 

 

This would imply that the supplementation of varying 

levels of Black Soldier Fly Larvae at 15% in the diet of 

colored broiler chicken increase the weight of the liver 

which statistically shows a significant result. 

 

The liver plays a major role in metabolism and has a 

number of functions in the body, including glycogen 

storage, decomposition of red blood cells, plasma 

synthesis and detoxification (Anonymous, 2013b).  

Table 13. Weight of liver (gram) fed with commercial 

rations supplemented with varying levels of Black 

Soldier Fly Frozen Larvae (Hermetia illucens) under 

free-range condition. 

Treatments Observation Mean* 
1 2 3 

1 65.00 59.00 60.00 61.33ab 
2 49.00 59.00 58.00 55.33b 
3 51.00 65.00 55.00 57.00b 
4 66.00 80.00 70.00 72.00a 

CV%= 9.79 

*= Significant 

Means having different letters differ significantly. 

 
Weight of Pancreas 

Table 14 shows the average weight of pancreas in 

which birds in weight was exhibited by Treatment 4 

with 6.33 grams, while Treatment 3 and Treatment 4 

had the lowest mean weight of 4.33 grams. 

 

Statistical analysis revealed significant differences 

were observed among treatment means. This 

indicates that the supplementation of varying levels of 

Black Soldier Fly Frozen Larvae in Treatment 4 at 

15% in the diet of colored broiler chicken had an 

effect on the weight of the pancreas. The nutrients 

which were a protein that is present in Black Soldier 

Fly Larvae are completely used by the system. It 

completes the job of breaking down protein, 

carbohydrates, and fats using digestive juices of 

pancreas combined with juices from the intestine. It 

secretes hormones that affect the level of sugar in the 

blood. It also produces a chemical that neutralizes 

stomach acids that pass from the stomach into the 

small intestine by using substances in pancreatic juice 

(Vanessa, 2010).  

 

Table 14. Weight of pancreas (gram) fed with 

commercial rations supplemented with varying levels 

of Black Soldier Fly Frozen Larvae (Hermetia 

illucens) under free-range condition. 

Treatments Observation Mean* 
1 2 3 

1 4.00 4.00 5.00 4.33b 
2 6.00 4.00 5.00 5.00b 
3 5.00 4.00 4.00 4.33b 
4 7.00 6.00 6.00 6.33a 

CV%= 14.14 

*= Significant 

Means having different letters differ significantly. 
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Weight of Spleen 

Table 15 shows a significant difference on the average 

mean weight of the spleen of the experimental birds. 

Treatment 4 had observed having the heaviest mean 

weight of 9.00 grams compared to Treatments 1 

which distinguished being the lightest mean weight of 

5.67 grams. Furthermore, Treatment 1 and Treatment 

3 observed having the comparable average mean 

weight that varies only with their corresponding 

points. 

 

This indicates that the supplementation of Black 

Soldier Fly Frozen Larvae at 15% in dietary treatment 

of colored broiler chicken had an effect on the weight 

of spleen of the birds. 

 

The spleen functions in the destruction of old red 

blood cells and holding a reservoir of blood. The 

spleen is a blood filter and is of primary importance 

in the immune system; antibodies to viruses, bacteria, 

parasites are stored in the spleen and can be activated 

to neutralize these pathogens when they are 

recognized in the body (Anonymous, 2013c).  

 

Table 15. Weight of spleen (gram) fed with 

commercial rations supplemented with varying levels 

of Black Soldier Fly Frozen Larvae (Hermetia 

illucens) under free-range condition. 

Treatments Observation Mean* 
1 2 3 

1 6.00 5.00 6.00 6.67b 
2 3.00 5.00 6.00 4.67b 
3 3.00 8.00 5.00 5.33b 
4 10.00 9.00 8.00 9.00a 

CV%= 25.64 

*= Significant 

Means having different letters differ significantly. 

 

Weight of Heart 

Table 16 shows the average weight of the heart where 

Treatment 3 and 2 observed as a mean weight of 13.67 

grams among all treatments, followed by Treatments 

3 and 4 with a corresponding mean weight of 13.33 

grams and 12.00 grams, respectively. 

 

Non-significant differences were observed among 

treatment means which would imply that the 

supplementation of varying levels of Black Soldier Fly 

Larvae in the diet of colored chicken did not affect the 

weight of the heart experimental animals. Like the 

human heart, the chicken heart has four chambers- a 

right atrium and ventricle which receives oxygenated 

blood from the lungs and sends it to the body. Birds 

have a much higher metabolic rate than humans. All 

of these factors place a great demand on the chicken’s 

heart which has to work much harder than a human 

heart (Wissman, 2007). 

 

Table 16. Weight of the heart (gram) fed with 

commercial rations supplemented with varying levels 

of Black Soldier Fly Frozen Larvae (Hermetia 

illucens) under free-range condition. 

Treatments Observation Meanns 
1 2 3 

1 16.00 13.00 12.00 13.67 
2 13.00 13.00 15.00 13.67 
3 13.00 13.00 14.00 13.33 
4 13.00 10.00 13.00 12.00 

CV%= 11.39 

ns= Non significant 

 

Weight of gall bladder 

Table 17 shows the average weight of gall bladder 

where Treatment 2 observed as the heaviest mean 

weight of 2.33 grams among all treatments, followed 

by Treatments 1and 2 with corresponding mean 

weight of 2.00 grams and Treatment 3 with 1.67 

grams, and observed as the lightest mean weight. 

Non-significant differences were observed among 

treatment means which indicate that the 

supplementation of varying levels of Black Soldier Fly 

Frozen Larvae in the diet of colored broiler chicken 

did not affect the weight of the gall bladder of 

experimental animals. 

 
Table 17. Weight of gall bladder (gram) fed with 

commercial rations supplemented with varying levels 

of Black Soldier Fly Frozen Larvae (Hermetia 

illucens) under free-range condition. 

Treatments Observation Meanns 
1 2 3 

1 1.00 2.00 3.00 2.00 
2 1.00 2.00 4.00 2.33 
3 2.00 1.00 2.00 1.67 
4 1.00 3.00 2.00 2.00 

CV%= 27.64 

ns= Non significant 
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Total Weight of Visceral Organ With  

The average weight of the visceral organ with fill is 

presented in Table 18. Treatment 4 exhibited the 

highest weight mean of 336.67 grams, followed by 

Treatment 1 with 320.67 grams, followed by 

Treatment 3 with 311.67 grams and lastly Treatment 2 

with 306.67 grams. The results indicate that 

supplementation of 15% level of Black Soldier Fly 

Frozen Larvae increase its weight of visceral organ 

although it showed a non-significant result.  

 

Table 18. Total weight of visceral organ with fill 

(gram) fed with commercial rations supplemented 

with varying levels of Black Soldier Fly Frozen Larvae 

(Hermetia illucens) under free-range condition. 

Treatments Observation Meanns 
1 2 3 

1 308.00 307.00 347.00 320.67 
2 279.00 350.00 291.00 306.67 
3 288.00 304.00 343.00 311.67 
4 329.00 356.00 325.00 336.67 

CV%= 8.66 

ns= Non significant 

 
Length of Small Intestine 

The average length of the small intestine is presented 

in Table 20, in which Treatment 4 had the longest 

length of 218.16cm, followed by Treatment 2 with 

206.67cm, Treatment 3 with 202.33cm and Treatment 

2 had the shortest length of 196.00cm. This indicates 

that the supplementation of varying levels of Black 

Soldier Fly Frozen Larvae in the diet of colored broiler 

chicken did not affect the length of the small intestine 

of the birds. The length of the small intestine directly 

relates to the total surface area for absorbing nutrients 

as determined by many circular folds and minute 

projection of the inner surface (Anunciado, 2007). 

 
Table 19. Length of small intestine (cm) fed with 

commercial rations supplemented with varying levels 

of Black Soldier Fly Frozen Larvae (Hermetia 

illucens) under free-range condition. 

Treatments Observation Meanns 
1 2 3 

1 212.00 198.00 210.00 206.67 
2 206.00 206.00 176.00 196.00 
3 202.00 200.00 204.00 202.00 
4 194.00 232.00 230.00 218.67 

CV%= 6.95 

ns= Non significant 

Length of Large Intestine 

Table 21 shows the average length of the large intestine 

in which Treatment 3 had the longest length of 12.67cm, 

followed by Treatment 1and 4 having the same average 

mean weight with 12.33cm and Treatment 2 with 

12.00cm as the shortest length mean. These differences 

however, is not significant in which indicates that the 

supplementation of varying levels of Black Soldier Fly 

Frozen Larvae in the diet of colored broiler chicken did 

not affect these parameters. 

 
Table 20. Length of large intestine (cm) fed with 

commercial rations supplemented with varying levels 

of Black Soldier Fly Frozen Larvae (Hermetia 

illucens) under free-range condition. 

Treatments Observation Meanns 
1 2 3 

1 11.00 12.00 14.00 12.33 
2 13.00 11.00 12.00 12.00 
3 13.00 12.00 13.00 12.67 
4 13.00 11.00 13.00 12.33 

CV%= 9.07 

ns= Non significant 

 
Length of Caeca 

Non-significant results were observed in Table 21. 

This result indicates that by supplementation of Black 

Soldier Fly Frozen Larvae to the commercial ration 

did not affect in the parameter. Although it is not 

significant, Treatment 4 with the average value of 

49cm is slightly longer compared to Treatment 2 with 

the mean value of 45cm, Treatment 3 with 44.00cm, 

and Treatment 1 with 41.33cm value. 

 
Table 21. Length of caeca (cm) fed with commercial 

rations supplemented with varying levels of Black 

Soldier Fly Frozen Larvae (Hermetia illucens) under 

free-range condition. 

Treatments Observation Meanns 
1 2 3 

1 48.00 23.00 53.00 41.33 
2 48.00 49.00 39.00 45.33 
3 42.00 45.00 45.00 44.00 
4 48.00 48.00 50.00 49.00 

CV%= 19.04 

ns= Non significant 

 
Length of Pancreas 

In Table 22 presents the average length of the 

pancreas as Treatment 4 with the longest mean of 
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28.67cm followed by Treatment 3 with 25.33cm, then 

Treatment 1 with 19.33cm and the shortest length was 

observed in Treatment 2 with average mean weight of 

19.00cm. The data showed a non-significant 

difference on the treatment means furthermore it 

indicates that there is no effect on the length of 

pancreas of the bird. This indicates that the colored 

broiler chicken fed with commercial ration 

supplemented with Black Soldier Fly Frozen Larvae 

did not affect the length of pancreas. 

 

Table 22. Length of the pancreas (cm) fed 

commercial rations supplemented with varying levels 

of Black Soldier Fly Frozen Larvae (Hermetia 

illucens) under free-range condition. 

Treatments Observation Meanns 
1 2 3 

1 20.00 12.00 26.00 19.33 
2 22.00 22.00 13.00 19.00 
3 22.00 28.00 26.00 25.33 
4 30.00 26.00 30.00 28.67 

CV%= 21.47 

ns= Non significant 

 

Total Length of Visceral Organ 

The average length of the visceral organ is presented 

in Table 23. Treatment 4 exhibited the longest mean 

of 308.67cm, followed by Treatments 3 with 

284.00cm, then Treatment 1 with 279.67cm and 

272.33cm, respectively. No significant differences 

were observed among treatment means implying that 

the supplementation of varying levels of Black Soldier 

Fly Frozen Larvae at 15% helped increased its length 

although it did not show significant effect of colored 

broiler chicken fed with commercial rations 

supplemented with varying levels of Black Soldier Fly 

Frozen Larvae did not affect the total length of the 

visceral organ. 

 

Table 23. Total length of the visceral organ (cm) fed 

with commercial rations supplemented with varying 

levels of Black Soldier Fly Frozen Larvae (Hermetia 

illucens) under free-range condition. 

Treatments Observation Meanns 
1 2 3 

1 291.00 245.00 303.00 279.67 
2 289.00 288.00 240.00 272.33 
3 279.00 285.00 288.00 284.00 
4 286.00 317.00 323.00 308.67 

CV%= 8.08 

ns= Non significant 

Conclusion and Recommendations 

A total of 12 birds were used in the study regardless of 

sex and were randomly distributed into four dietary 

treatments in a Completely Randomized Design 

(CRD). The four dietary treatments were replicated 

three times. The data gathered in the study consisted 

of weight of the crop with and without fill, the 

proventriculus plus gizzard with and without fill, the 

small intestine with and without fill, large intestine 

with and without fill, the caeca with and without fill, 

weight of liver, the pancreas, spleen, heart, total 

weight of the visceral organ, length of small intestine, 

large intestine, caeca, pancreas and the total length of 

the visceral organ which were analyzed using the 

Analysis of Variance (ANOVA) of a Completely 

Randomized Design (CRD). Statistical differences 

among treatment mean that were observed were 

compared using Duncan's Multiple Range Test 

(DMRT). 

 
The result showed non-significant difference among 

treatment means for the weight of the visceral organ 

of crop with and without fill, proventriculus without 

fill, small intestine with and without fill, large 

intestine with and without fill, caeca with and without 

fill, pancreas, gall bladder and total length of visceral 

organ. Length of the intestine with and without fill, 

large intestine with and without fill, and caeca with 

and without fill. However, significant differences were 

observed among treatment mean for the weight of 

proventriculus plus gizzard with fill at (P> 0.05), liver 

at (), spleen at (P> 0.05), (P> 0.05) and pancreas at 

(P> 0.05). It could be concluded that feeding with 

commercial rations supplemented with varying levels 

of Black Soldier Fly Frozen Larvae (Hermetia illucens) 

under free-range condition had no detrimental effects 

on the weights and lengths of visceral organs of 

different parameters and showed a positive effect on 

the visceral organ of colored broiler chicken. As a result 

of the study conducted, it is recommended that further 

study of feeding Black Soldier Fly Frozen Larvae as a 

feed substitute of protein for colored broiler chicken to 

the commercial ration is conducted not only in poultry 

species, but also to other species to have a consistency 

of the results. 



J. Bio. & Env. Sci. 2021 

 

71 | Villar 

Acknowledgement 

This study would not have succeeded without the role 

played by many people who contributed much effort 

for this study. In particular, the author would like to 

thank God: the source of everything; 

 

To the CMU College of Agriculture, Department of 

Animal Science thank you for the support and 

assistance in this research College of Veterinary 

Medicine for the help in handling the samples, advice 

and significant discussions. To all people who also 

extend their help but are not mentioned in this page, 

accept her gratitude for your support. 

 

References 

AAA (Animal Agriculture Alliance). 2008. 

Experts List Advantages and Disadvantages of Hen 

Housing Systems. 2101 Wilson Blvd, Suite 916-B 

Arlington, VA 22201 Phone 703, 562-5160.  

 

Arango Gutierrez GP, Vergara Ruiz RA, Mejia 

Velez H. 2004. Compositional, microbiological and 

protein digestibility analysis of larval meal of Hermetia 

illucens (Diptera: Stratiomyidae) at Angelopolis-

Antioquia, Colombia. Revista - FacultadNacional de 

Agronomia Medellin 57(2), 2491-2499. 

 

Barry T. 2004. Evaluation of the economic, social, and 

biological feasibility of bioconverting food wastes with 

the black soldier fly (Hermetia illucens). Ph.D 

Dissertation, University of Texas, August 2004, 176 pp. 

 

Blokhuis HJ, Ekkel ED, Korte SM, Hosper H, 

Van Reenen CG. 2000. Farm Animal Welfare 

Research in Interaction with Society. Veterinary 

Quality 22(4), 217-222. 

 

BODRI, Michael S, Cole, Elizabeth R. 2007. 

Black soldier fly (Hermetiaillucens Linnaeus) as feed 

for the American alligator (Alligator mississippiensis 

Daudin). Georgia Journal Of Science.  

 

Clemson Sustainable Biofuels. 2012. Black 

Soldier Fly Digesters – Converting food wastes into 

feed, fuel and fertilizer.  

Davis, Sarah. 2013. The Advantage of Free Range 

Chicken.http://www.ehow.com/list_7433151advanta

ges-range-chicken.html#ixzz2eqKIyjss.Accessed: 

September 2013 

 

DICLARO II, Joseph W. And Phillip E. Kaufman. 

2009. Black Soldier Fly. University of Florida. 

http://entnemdept.ufl.edu/creatures/ livestock/black 

soldier_fly.htm. Accessed: September 2013 

 

Fanatico AC, Pillai PB, Emmert JL, Owens CM. 

2007. Meat quality of slow-growing chicken genotypes 

fed low-nutrient or standard diets and raised indoor or 

with outdoor access. Poult. Sci 86, 2245-2255. 

 

Feedipedia. 2013. Black soldier fly larvae 

(Hermetiaillucens).http://www.feedipedia.org/node/ 

16388. Accessed: September 2013 

 

Fernando ES. 2013. Basic Manual For Bounty Fresh 

Free Range Colored Broilers Production.  

 

Gordon SH, Charles DR. 2002. Niche and Organic 

Chicken Products Nottingham University Press, 

Nottingham, UK. 

 

Jones RB, Milis AD. 1999. Divergent Selection for 

Social Reinstatement and Behaviours in Japanese 

Quai: Effects on Sociality and Social Discrimination. 

Poultry Avian Biology Research 10(4), 213-223. 

 

Marin RH, Freytes P, Gusman D, Jones RB. 

2001. Effect of an Acute Stressor on Fear and on the 

Social Reinstatement Responses of Domestic Chicks 

to Cage Mates and Strangers.Applied Animal 

Behavior Science 71(!), 57-66. 

 

Mendl M. 1999. Performing under pressure: Stress and 

cognitive function. Appl. Anim. Behav. Sci 65, 221-224. 

 

Murphy, Melissa. 2010. The Advantages of Buying 

Free Range, Organic Chicken. HeliumTM. http:// 

www.helium.com/favicon.ico. Accessed: September 2013 

http://clemsonbiofuels.wordpress.com/
http://www.ehow.com/list_7433151advantages-range-chicken.html#ixzz2eqKIyjss
http://www.ehow.com/list_7433151advantages-range-chicken.html#ixzz2eqKIyjss
mailto:diclaro@ufl.edu
http://entnemdept.ufl.edu/kaufman.htm
http://entnemdept.ufl.edu/creatures/%20livestock/black%20soldier_fly.htm
http://entnemdept.ufl.edu/creatures/%20livestock/black%20soldier_fly.htm
http://www.feedipedia.org/node/%2016388
http://www.feedipedia.org/node/%2016388


J. Bio. & Env. Sci. 2021 

 

72 | Villar 

Newton GL, Sheppard DC, Watson DW, Burtle 

G, Dove R. 2005. Using the Black Soldier fly, 

Hermetiaillucens, as a Value added tool for the 

management of swine manure. In: Animal and 

Poultry Waste Management Center, North Carolina 

State University, Raleigh, NC, p. 17. 

 

Newton GL, Sheppard DC, Watson DW, Burtle 

GJ, Dove CR, Tomberlin JK, Thelen EE. 2005. 

The Black Soldier Fly, Hermetiaillucens, as a Manure 

Management/Resource Recovery Tool. State of the 

Science, Animal Manure and Waste Managmenent. 

Jan. 5-7, San Antonio, TX. 

 

Santos AL, Sakomura NK, Freitas ER, Fortes 

CMS, Carrilho ENVM. 2005. Comparison of Free 

Range Broiler Chicken Strains Raised in Confined or 

Semi-Confined Systems. Brazilian Journal of Poultry 

Science. V 7, n. 2, p.85-92. 

 

Savonen, Carol. 2005. Big maggots in your 

compost? They're soldier fly larvae. Oregon State 

University, EESC. http://extension.oregonstate.edu 

/gardening/big-maggots-your-compost-theyreoldier-

fly -larvae. Accessed: September 2013 

 

Sheppard DC, Newton GL. 2000. Valuable by-

products of a manure management system using the 

black soldier fly. Pages. 35-39 in Animal, Agricultural 

and Food Processing Wastes, Proceedings of the 8th 

International Symposium. ASAE, St Joseph, MO. 

Stankus A. 2013.Integrating Biosystems to foster 

Sustainable Aquaculture: Using Black Soldier Fly 

Larvae as Feed in Aquaponic Systems, Zoology 

Department, University of Hawai’i Manoa. 

 

St-Hilaire S, Cranfill K, Mcguire MA, Mosley EE, 

Tomberlin JK, Newton L, Sealey W, Sheppard C, 

Irvin S. 2007b. Fish ofal recycling by the black soldier 

fly produces a foodstuff high in Omega-3 fatty acids. J. 

World Aquaculture Soc 38, 309-313. 

 

The Poultry Site. 2013. Hubbard. 

http://www.thepoultrysite.com/focus/hubbard/5/hu

bbard-a-trusted-name-with-a-new-focus. Accessed: 

September 2013 

 

Tnau Agritech Portal. 2008. Breeds of Chicken. 

Animal Husbandry. http://www.agritech.tnau.ac.in 

/animal_husbandry/ani_chik_breeds%20of%20chic

ken.html. Accessed: September 2013 

 

Tran G, Gnaedinger C, Melin C, 2013. Black 

soldier fly larvae (Hermetia illucens). Feedipedia.org. 

A programme by INRA, CIRAD, AFZ and FAO. 

 

Yu, Guohui; Chen Yanhong; Yu Ziniu; Cheng 

Ping, 2009. Research progress on the larvae and 

prepupae of black soldier fly Hermetia illucens used as 

animal feedstuff. Chinese Bull. Entomol 46(1), 41-45. 

 

 

http://www.thepoultrysite.com/focus/hubbard/5/hubbard-a-trusted-name-with-a-new-focus
http://www.thepoultrysite.com/focus/hubbard/5/hubbard-a-trusted-name-with-a-new-focus
http://www.feedipedia.org/user/4
http://www.feedipedia.org/user/60
http://www.feedipedia.org/user/59

