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This study aims to determine the effect of adding feed supplements of fer-
mented shrimp waste extract in the ration on the digestibility of local chick-
en rations in the growth phase. The research was carried out in Jatinangor 
District as well as the Laboratory of Ruminant Animal Nutrition and Ani-
mal Feed Chemistry, Faculty of Animal Husbandry, Padjadjaran University, 
Sumedang. The method used in this study was experimental with a Com-
plete Randomized Design (RAL). The data were analyzed by fingerprint 
test (ANOVA) with further tests using the Dunnet test. The object of this 
study consisted of 20 Sentul chickens raised from the age of 1 day to 12 
weeks, divided into 5 treatments and 4 tests. The treatment consists of P0 =  
Basal ration without the addition of feed supplement fermented shrimp 
waste extract, P1 = Basal ration + 0.5% feed supplement fermented shrimp 
waste extract, P2 = Basal ration + 1.0% feed supplement fermented shrimp 
waste extract, P3 = Basal ration + 1.5% feed supplement fermented shrimp 
waste extract, and P4 = Basal ration + 2.0% feed supplement fermented 
shrimp waste extract. The changes observed are the digestibility of dry 
matter, the digestibility of organic matter, and the digestibility of proteins. 
The results showed that the addition of feed supplements for fermented 
shrimp waste extract had a significantly different influence on the digesti-
bility of dry matter, the digestibility of organic matter, and the digestibility 
of protein. This study concludes that the addition of a feed supplement of 
2% fermented shrimp waste extract in the ration can produce a high ration 
digestibility value for Sentul chicken in the growth phase.
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1. Introduction
Sentul chickens are one of the local chickens from 

Ciamis that has quite good ability and productivity com-
pared to other local chickens. Sentul chickens have good 
productivity in their meat and egg production so Sen-
tul chickens are dual-purpose chickens. Along with the  
increasing demand and consumption of local chickens, 
Sentul chicken has the potential to be developed, so there 
need to be improvements in the feed that support its prod-
ucts so that it can produce optimally [1-3].

Feed is one of the factors affecting livestock productiv-
ity in addition to genetics and maintenance management. 
The feed given must have a complete nutritional content 
so that the feed can meet the needs of livestock for basic 
living, production, and reproduction. Growth is the pro-
cess of increasing the number and size of cells in all parts 
of the body. Good quality feeding will result in a good 
growth response. Good feed is feed that is formulated to 
meet all the nutritional needs of livestock, has good di-
gestibility, and does not hurt livestock [3-5]. 

Digestibility is the number of nutrients absorbed by the 
body. Digestibility is a nutrient part of the feed that is not 
excreted in the faeces. Food substances present in faeces 
are considered undigested food substances. Digestibility 
is based on the assumption that nutrients not present in 
the faeces are depleted and absorbed. Feed that has a high 
digestibility value indicates that it is of good quality. High 
digestibility shows that the livestock can absorb well the 
nutrient content in the feed needed by the livestock so that 
if the digestibility of the feed is high, livestock productivi-
ty will be optimal [6-8].

The addition of feed supplements to the feed can 
complement the nutrient content in the feed. A feed sup-
plement is a feed additive that has nutritional value that 
serves to meet the nutritional content in the feed. The 
content contained in the feed supplement is amino acids, 
vitamins, and minerals. Feed supplements can be obtained 
from waste that still has nutritional value. Shrimp waste 
is fishery waste that can be used as a feed supplement [9,10]  

GIT morphometry, and microbiota populations. Four 
hundred one-day-old Ross 308 chicks were randomly 
distributed to four dietary treatments (10 replicates, 10 
birds each. This shrimp waste has the disadvantage of chi-
tin which can bind protein so that its digestibility is low. 
The treatment carried out on shrimp waste to optimize its 
potential is by fermentation using the bacteria Bacillus 
licheniformis, Lactobacillus sp., and yeast Saccharomy-
ces cerevisiae [11-14]. This fermented shrimp waste is then 

extracted so that astaxanthin content is obtained which is 
beneficial for livestock productivity. Astaxanthin is a ca-
rotenoid derived from aquatic organisms such as shrimp. 
Several studies have shown that astaxanthin has antiox-
idant activities that can help maintain the body’s health 
from free radicals. Antioxidant activity derived from 
astaxanthin is expected to maintain intestinal health in 
chickens which affects the digestibility of the chicken so 
that chickens can digest nutrients optimally and produce 
optimally as well [15]. The addition of feed supplement fer-
mented shrimp waste extract can increase the digestibility 
value of feed in local chickens.

2. Materials and Methods

2.1 Experimental Livestock

The livestock used as the object of study was Sentul 
chickens raised from DOC with as many as 100 heads 
with an average body weight of 37.25 ± 1.95 grams. DOC 
was obtained from the Poultry Breeding Development 
Center (BPPTU) Jatiwangi, Majalengka. The livestock 
used as the study sample was a growth phase Sentul 
chicken (age 12 weeks) with as many as 20 heads which 
were not distinguished by sex (unsexed). Sentul chickens 
are kept in an individual cage and begin to be given treat-
ment at the age of 2 to 12 weeks. 

2.2 Trial Cage

The cages used for maintenance are 20 individual cage 
units with a size of 70 × 80 × 80 centimeters, while the 
cages used for sampling are 20 individual cage units with 
a size of 40 × 30 × 40 centimeters. The cage is equipped 
with a feed bin and a place to drink. Chickens are random-
ly placed according to the layout of the experiment.

2.3 Trial Ration

The rations used at the treatment stage in the study 
were made based on the need for metabolizable energy 
and proteins. The arrangement of feed ingredients that 
make up the ration used in the study was corn, soybean 
meal, MBM, rice bran, coconut oil, CaCO3, premix, bone 
meal, NaCl, and fermented shrimp waste extract. The feed 
ingredients and the content of nutrients and metabolizable 
energy used in the study can be seen in Table 1.

The percentage of use of feed ingredients in the com-
position of the research ration is presented in Table 2 as 
follows.
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Table 2. Basal ration formula

Feed Ingredients
Composition of the Ration

(%)

Yellow corn 58.65

Soybean meal 25.00

Meat bone meal 1.50

Rice bran 10.21

Coconut oil 1.00

CaCO3 0.40

Premix 0.50

Bone meal 2.39

NaCl 0.35

As for the content of nutrients and metabolic energy 
contained in the basal ration, it is shown in Table 3.

Table 3. Nutrient content and metabolizable energy of 
basal ration

Nutrient and metabolizable energy Content

ME (Kcal/kg) 2,807

Crude protein 17.90

Lysine (%) 0.93

Methionine (%) 0.30

Methionine + cystine (%) 0.61

Threonine (%) 0.68

Calcium (%) 0.98

Nonphytate P (%) 0.49

Na (Sodium) (%) 0.20

Na+K-Cl (mEq) 239.58

Fermented shrimp waste extract is not included in 
the formula because of the purpose of its use as a feed 
supplement. Fermented shrimp waste extract is used as 
a feed additive added to the ration. The rate of addition 
of fermented shrimp waste extract in the ration is in the 
range of 0.5% ~ 2%. Rations that are not given additional 
fermented shrimp waste extract are used as control rations 
to be used as a comparison with treatment rations.

2.4 Research Procedure

Process of making fermented shrimp waste extract

The process of making fermented shrimp waste ex-
tract begins with washing shrimp waste in running water, 
shrimp waste that has been thoroughly washed is put into 
a stainless jar for fermentation using B.lincheniformis in-
oculants at a dose of 2% and incubated into an auto-shak-
er-bath machine for 2 days in a temperature of 45 °C 
turns 120 rpm. After obtaining the deproteination product, 
inoculation is carried out using Lactobacillus sp. at a dose 
of 2% and incubated into the auto-shaker-bath machine 
for 2 days with a temperature of 35 °C at 120 rpm. After 
obtaining the demineralization product, fermentation is 
carried out using S. cerevisiae as much as 3% and incubat-
ed into an auto-shaker-bath machine for 2 days at a tem-
perature of 30 °C revolutions of 120 rpm. The bioprocess 
product (Astaxanthin 26.75%) was extracted with mineral 
supplementation Se (selenium) 0.15 ppm (73 ppm in the 
form of selenite) and then added filler / compacting agent. 
The final process is carried out by grinding until it be-
comes flour with a particle size of 100 mash to be mixed 
with other ration constituent ingredients.

Table 1. Nutrient content and metabolizable energy of feed ingredients constituents of rations

Feed Ingredients

Nutritional Content

ME crude protein crude fat crude fibre calcium cystine lysine methionine phosphorus

Kcal/kg (%) (%) (%) (%) (%) (%) (%) (%)

Yellow corn 3370 8.60 3.90 2.00 0.02 0.18 0.20 0.18 0.10

Soybean meal 2240 44.00 0.90 6.00 0.32 0.67 2.90 0.65 0.29

Meat bone meal 2300 48.00 9.40 1.40 10.30 0.00 1.77 0.49 5.10

Rice bran 1630 12.00 13.00 12.00 0.12 0.37 0.71 0.27 0.21

Coconut oil 8600 - 100 - - - - - -

CaCO3 - - - - 38.00 - - - -

Premix - - - - 80.00 - - - -

Bone meal - - - -- 22.00 - - - 19.00

NaCl - - - 0.10 - - - -

FSWE* 2614 39.29 - 7.79 6.81 0.54 3.04 1.46 2.83

*Fermented shrimp waste extract
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Maintenance and sampling process

As many as 100 Sentul chickens are kept from DOC 
up to 12 weeks of age. At the rearing stage, chickens are 
placed in individual cages measuring 90 × 80 × 85 centim-
eters. Chickens are given rations and drink adlibitum, the 
ration of each cage is different according to the treatment. 
At the age of 0 to 2 weeks, chickens are given a mash-
shaped commercial ration on each cage. Commercial 
rations are intended as a preliminary stage, the treatment 
ration is carried out after the chickens are 2 weeks old un-
til the age of 12 weeks. During maintenance, the ration is 
given in the form of mash and given as much as 2 times a 
day. 

Measurement of digestibility is carried out at the age of 
chickens of 12 weeks. On the measurement of digestibili-
ty of chickens, Sentul is placed into individual cages. The 
administration of the treatment ration is carried out in the 
morning. Drinking water is given adlibitum. The sampling 
technique was carried out by taking the fecal mass from 
the cecum [16]. The method of determining the digestibil-
ity uses an internal indicator (lignin) as a comparison [17]. 
After 6 hours, the chicken is slaughtered and its colon is 
removed to obtain a sample of faeces. The faecal sample 
is then dried and so on analyzed the content of dry mat-
ter, organic matter, and crude protein, while its indicators 
(lignin ration and faeces) are analyzed by the Van Soest 
method.

Experimental Design and Statistical Analysis

This research was carried out using the Random De-
sign Technique. Consists of five (5) treatments, namely 
without and with the addition of feed supplement fer-
mented shrimp waste extract with five (4) repeats. Rations 
without the addition of feed supplements of fermented 
shrimp waste extract are used as control rations. As for the 
treatment, namely P0 = Basal ration (which is not added 
fermented shrimp waste extract), P1 = Basal ration + 0.5% 
fermented shrimp waste extract, P2 = Basal ration + 1% 
fermented shrimp waste extract, P3 = Basal ration + 1.5% 
fermented shrimp waste extract, P4 = Basal ration + 2% 
fermented shrimp waste extract.

The changes observed in this study were the digestibil-
ity of dry matter, the digestibility of organic matter, and 
the digestibility of protein. The data that is role-picked are 
tested with fingerprints. If the results of the fingerprints 
differ markedly, then to find out the difference between 
the treatment and the control ration, a Dunnet test was 
carried out.

3. Results and Discussion

The addition of various levels of feed supplement of 
fermented shrimp waste extract in the ration to the di-
gestibility value of the dry matter, digestibility of organic 
matter, and protein ration efficiency, based on the results 
of the study can be seen in Table 4.

Table 4. Average digestibility of dry matter, digestibility 
of organic matter, and digestibility of protein rations

Parameters
Treatment

P0
(0%)

P1
(0.5%)

P2
(1.0%)

P3
(1.5%)

P4
(2.0%)

Digestibility of dry matter
Digestibility of organic matter
Digestibility of protein

63.80a

65.85a

66.03a

67.90a

69.84a

74.22b

68.24a

70.11a

75.29c

72.24b

73.00b

79.58d

73.56b

74.65b

79.73d

The results of the fingerprint test (ANOVA) showed 
that the addition of various levels of feed supplement of 
fermented shrimp waste extract in the ration had a sig-
nificant effect on the digestibility value of the dry matter, 
and digestibility of organic matter, and the ration protein 
density (P<0.05). Based on the results obtained, it shows 
that the higher the level of adding feed supplements to 
fermented shrimp waste extract, the value of digestibility 
of dry matter, digestibility of organic matter, and digesti-
bility of ration proteins will increase. Dunnet test results 
showed that the addition of 1.5% ~ 2% feed supplement of 
fermented shrimp waste extract had a markedly different 
effect on the digestibility value of dry matter and organic 
matter compared to the control ration. Whereas in protein 
digestibility, the addition of 0.5% ~ 2% exerts a markedly 
different influence compared to the control ration.

The digestibility of a feed ingredient is a reflection of 
the high low value of the benefits of the feed ingredient. If 
the digestibility is low, the benefit value is low, on the oth-
er hand, if the digestibility is high, the benefit value is also 
high [4,8,18]. Digestibility that has a high value reflects the 
large contribution of certain nutrients in livestock, while 
feed that has a low digestibility value indicates that the 
feed is less able to supply nutrients for basic living and 
production [19,20]. 

The digestibility of dry matter of the ration is measured 
to determine the number of nutrients digested by chick-
ens. The digestibility of dry matter will be one of the in-
dicators to determine the quality of the ration. The higher 
the digestibility of dry matter, the higher the nutritional 
opportunities used by livestock for their growth [18,21]. The 
addition of a feed supplement of fermented shrimp waste 
extract in the ration has a good effect so that it results in a 
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higher average digestibility value of dry matter compared 
to basal rations that are not fed feed. The increase in di-
gestibility value is partly due to the different compositions 
in the ration so that the value of food substances in the 
ration is different, in this study the composition of the 
rations was different due to the addition of various levels 
of fermented shrimp waste extract. The normal amount 
of digestibility value of dry matter is influenced by vari-
ous factors, including the content of food substances, the 
amount of ration consumed, and the rate of digestion in 
the digestive tract. In addition to the composition of dif-
ferent rations, the treatment of feed ingredients can affect 
the digestibility value. In this study, the feed supplement 
added to the ration was a fermented product.

Shrimp waste that has a limiting factor in the form of 
chitin which is difficult to digest is fermented using B. 
licheniformis, Lactobacillus sp., and S. cerevisiae which 
can produce chitinase and protease enzymes. Chitinase 
and protease enzymes produced during the fermentation 
process can catalyze and degrade chitin complex com-
pounds by cutting the glycosidic bond between N-acetyl 
glucosamine (the monomer that makes up chitin) to make 
it simpler and easier to digest. Shrimp waste treatment 
with the fermentation method increases the protein con-
tent and reduces some of the chitin content with the help 
of the chitinase enzyme. The final product of fermentation 
usually contains compounds that are simpler and easier to 
digest than the original material [12].

The fermented process in feed ingredients, in addition 
to increasing nutrient content and digestibility, can also 
increase palatability. Feed ingredients undergoing a fer-
mentation process produce good feed physical quality 
and high palatability. Palatability of the ration affects the 
consumption of dry matter of the ration. Consumption of 
dry matter rations is influenced by several factors includ-
ing the quality, quantity, and palatability of the ration. The 
consumption of dry matter greatly affects the digestibility 
value of dry matter [22,23].

The ration added to fermented shrimp waste extract 
contains astaxanthin which is an antioxidant. The ferment-
ed shrimp waste extract contains Astaxanthin as much 
as 436 ppm [7]. The use of Astaxanthin derived from fer-
mented shrimp waste as much as 10 mg/mL ~ 20 mg/mL  
or equivalent to 10 ppm ~ 20 ppm can show strong an-
tioxidant activity. Astaxanthin has benefits for poultry 
digestion, which can reduce structural damage to the 
poultry digestive system under certain stress conditions [15].  
Digestive health in chickens is something that must be 
considered, considering the process of absorption of 
nutrients contained in feed occurs in the digestive tract, 
namely in the small intestine. Disturbance and damage to 

the digestive tract will cause problems in the process of 
absorption of nutrients in the feed consumed by livestock.

The digestibility of organic matter is closely related to 
the digestibility of dry matter because some dry matter 
is organic matter consisting of crude protein, crude fat, 
crude fibre, and no nitrogen extract. The digestibility of 
organic matter shows the number of nutrients such as fats, 
carbohydrates, and proteins that can be digested by live-
stock [6,19,24]. The digestibility value of organic matter has 
a higher value than the digestibility value of dry matter. 
The digestibility value of dry matter is lower than the di-
gestibility of organic matter, this is because organic matter 
does not contain ash, while dry matter still contains ash. 
Ash content can slow or inhibit the dry matter digestibility 
of rations [19].

The digestibility value of the organic matter of the ra-
tion is related to the digestibility value of the dry matter 
in the ration. The increase in the digestibility of organic 
matter is in line with the increase in dry matter digestibil-
ity because most of the dry matter components consist of 
organic matter, so the factor that affects the high and low 
dry matter digestibility is the digestibility of organic mat-
ter [6]. The increase in the digestibility value of dry matter 
rations caused by the addition of feed supplements of 
fermented shrimp waste extract influences the digestibility 
of organic matter rations. In this study, the addition of a 
2% feed supplement of fermented shrimp waste extract 
provided the highest digestibility value of organic matter. 
This is related to the high digestibility value of the dry 
matter in the ration to which a 2% feed supplement of 
fermented shrimp waste extract is added, the high digest-
ibility of dry matter describes the high content of organic 
matter because most of the dry matter components are 
composed of organic matter.

Protein digestibility depends on the protein content 
contained in the ration. Rations that have low protein con-
tent generally have low digestibility and vice versa [6]. In 
this study, the supplementary feed of fermented shrimp 
waste extract ration had a higher protein digestibility 
value than the basal diet. This is caused by the addition 
of shrimp waste extract that has undergone bioprocess, 
namely the fermentation process by B. licheniformis, Lac-
tobacillus sp., and S. cerevisiae. Shrimp waste has a fairly 
high protein content but shrimp waste has a limiting factor 
in the form of chitin which causes the protein to be diffi-
cult to digest. The fermentation process uses B. licheni-
formis, Lactobacillus sp., and S. cerevisiae which have the 
enzymes protease and chitinase so that they can reduce the 
chitin content and increase protein digestibility. The fer-
mentation process in shrimp waste with microorganisms 
B. licheniformis, Lactobacillus sp., and yeast S. cerevisiae 



18

Journal of Zoological Research | Volume 04 | Issue 03 | July 2022

can improve the protein quality of shrimp waste contain-
ing chitin by increasing the completeness and balance of 
essential amino acids and having optimal digestibility [11].

In addition to having protein content, shrimp waste 
contains Astaxanthin which is an antioxidant. Shrimp 
waste contains protein and minerals, as well as Astaxan-
thin, which illustrates the potential for use as a feed addi-
tive in poultry rations [11]. Astaxanthin has an effective role 
in increasing the proportion of beneficial microorganisms 
in the intestine, astaxanthin works to inhibit pathogenic 
bacteria that compete for food as well as maintain the 
balance of beneficial microbes in the intestine [25]. Astax-
anthin can increase the activity of beneficial microbial or-
ganisms and digestive enzymes so that the digestibility of 
and absorption of nutrients contained in the feed increase. 
The addition of fermented shrimp waste extract in the ra-
tion can increase the ability of the intestines to digest and 
absorb nutrients so that the digestibility value increases.

Based on the results of the study, the average value of 
basal ration digestibility was in the range of 63-66% while 
the average value of digestibility of the treatment ration 
was in the range of 67-79%. The quality of feed based 
on the level of digestibility is divided into 3 categories, 
namely digestibility values ranging from 50-60% indicat-
ing low feed quality, moderate digestibility levels ranging 
from 60-70%, and high digestibility of more than 70% [26]. 
This indicated that the treatment ration had better quality 
than the basal ration which was not added with fermented 
shrimp waste extract. This increase in feed quality was 
due to the addition of various levels of fermented shrimp 
waste extract feed supplements in the ration.

4. Conclusions

Based on the results of the study, it was concluded that 
the addition of feed supplements fermented shrimp waste 
extract in the ration influences the digestibility of dry mat-
ter, the digestibility of organic matter, and the digestibility 
of protein rations of Sentul chicken. The addition of a 
feed supplement of fermented shrimp waste extract in the 
ration of as much as 2% provides the digestibility value 
of dry matter digestibility, digestibility of organic matter, 
and the highest digestibility of ration protein in the Sentul 
chicken growth phase.
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