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Abstract 

Background: The research was carried out in the Poultry Cage of the Faculty of Animal Husbandry, Padjadjaran 
University, Jatinangor, Sumedang. The research objective was to determine the effect and obtain the appropriate level 
of use of jengkol peel extract in a ration that produces an optimal balance of protein efficiency in broiler chickens.   

Materials and Methods: The study used 100 one-day-old broiler chickens (DOC) of the Cobb strain which were placed 
in 20 cage units for five weeks. The study used an experimental method with a completely randomized design (CRD) 
consisting of 4 ration treatments, namely R0 (basal ration without jengkol peel extract), and rations with the addition 
of jengkol peel extract, namely R1 (0.01%), R2 (0.02%), and R3 (0.03%), each treatment was repeated five times. The 
variables observed were body weight gain, protein consumption, and protein efficiency balance. Data were analyzed 
using variance and continued with Duncan's Multiple Range Test.  

Results:  The results of the statistical analysis, of the balance protein efficiency (BPE) for broiler chickens, found that 
between treatments there was no significant difference (P>0.05) in BPE. However, was a significantly different (P<0.05) 
in body weight gain. The addition of jengkol peel extract (JPE) to the ration resulted in a chicken body weight gain that 
was as great as the ration treatment without JPE (R0), except the ration with the addition of 0.02% JPE (R2) resulted in 
a significantly higher broiler body weight gain than the treatment other. This is because the content of the active 
compound JPE is at the right dose so that it can function optimally. 

Conclusions: The use of jengkol peel extract in rations influences body weight gain, but does not affect protein 
consumption and protein efficiency balance. The use of jengkol peel extract at a level of 0.02% resulted in an optimal 
balance of protein efficiency in broiler chickens. 
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1. Introduction

Balance of protein efficiency (BPE) is a way of testing the quality of protein in a ration that is expressed as a ratio 
between body weight gain and protein consumption. The greater the BPE value indicates the more efficient livestock is 
in converting each gram of protein into several body weight gains. Optimum use of protein is very important in the 
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maintenance of broiler chickens, therefore supplemental feed is often given to livestock to improve the efficiency of 
ration use. 

Feed additives that are often given to livestock are antibiotics as an antibacterial which are used to inhibit pathogenic 
microorganisms so that the activity of microorganisms that synthesize growth factors can increase. The use of 
antibiotics for a long time can cause residues in the body of livestock, thus endangering consumers who consume them. 
Therefore, it is necessary to develop natural antibacterial, and one of them is herbal ingredients in the form of jengkol 
peel extract. 

Jengkol (Pithecellobium jiringa (Jack) Prain) is a medicinal plant that has long been known in Indonesia. The potential 
for jengkol fruit production is quite abundant in Indonesia. In 2009, jengkol production reached 62,475 tons per year 
[1]. Jengkol skin is a waste in traditional markets that do not yet provide economic value. According to [2] states that 
the active (bioactive) chemical compounds contained in jengkol peel include alkaloids, flavonoids, tannins, saponins, 
glycosides, and steroids/triterpenoids, which are anti-nutrients that can inhibit growth. But on the other hand, these 
compounds have a positive effect when given at levels that can be tolerated by the livestock body, such as the limit for 
the use of saponins in the ration is 3.7 g/kg [3] and the limit for the use of tannins in the ration is 0.33 percent [4]. 
Saponins have properties that are like soap (foaming) can clean the material attached to the intestinal wall and increase 
the permeability of the intestinal wall so that it will make it easier for large molecules to be absorbed in the body and 
there will be an increase in nutrients deposited in the body and affect body weight gain [1]. Tannins and flavonoids are 
a group of polyphenolic compounds that have antibacterial properties [4][5]. 

Apart from being antibacterial, secondary metabolites in plants derived from alkaloids, flavonoids, phenolic compounds, 
steroids, and terpenoids can function as natural antioxidants [6]. Antioxidants are substances that can slow or prevent 
the oxidation process. Jengkol peel extract provides an effective inhibition zone for Escherichia coli bacteria with a 
diameter of 14.67 mm at a concentration of 60 mg/ml [6]. The boundaries of the inhibition area are considered effective 
if they have a diameter of inhibition of approximately 14 - 16 mm [7]. The inhibition of pathogenic bacteria in the 
digestive tract will increase the absorption of nutrients and the growth of broiler chickens will be better [8]. The 
resulting performance is an illustration of the quality of the ration which can be measured by examining the protein 
efficiency balance. Therefore, a study was conducted to determine the effect and obtain the level of use of jengkol peel 
extract in rations that produce an optimal balance of protein efficiency in broiler chickens. 

2. Material and methods 

The study used 100 one-day-old chickens (DOC) Cobb strain (straight run), the average DOC body weight was 36.417 g 
with a coefficient of variation of 6.85%. The research method used was an experiment using a completely randomized 
design (CRD) with 4 treatments, namely rations without jengkol peel extract (JPE)/basal ration (R0), rations using 
0.01% JPE (R1), 0.02% JPE (R2), and 0.03% JPE (R3). Each treatment was repeated 5 times. The formulation and 
nutrient content of the trial rations are presented in Table 1. 

Table 1 Formulation and Nutrient Content of Experimental Rations 

Feed Ingredients  Formulated (%) Nutrient Content 

Fine bran 0.90 Metabolizable energy (kcal/kg/kg) 3,200 

Yellow corn 56.10 Crude protein (%) 23.07 

Fish flour 6.84 Ekstrak ether (%) 7.76 

Coconut oil 4.00 Crude fiber (%) 3.53 

Coconut Cake 3.60 Calcium (%) 0.85 

Soybean meal 26.80 Phosphorus (%) 0.53 

Bone meal 1.20 Lysine (%) 1.29 

premix 0.50 Methionine (%) 0.48 

DL-Methionine 0.06   

Note: Ration formulation and nutrient content are arranged based on the feed ingredient content Table [9] 
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The variables measured are 

 Body weight gain (g/bird) = final body weight (g) – initial body weight (g) 
 Consumption of protein (g/bird) = consumption of ration X ration crude protein content 
 Balance of protein efficiency (BPE) = body weight gain (g)/Protein consumption (g)  

3. Results and discussion 

The average body weight gain, protein consumption, and balance protein efficiency of broiler chickens from each 
treatment during the experiment are presented in Table 2. 

Table 2 Average Body Weight Gain, Protein Consumption, and Balance Protein Efficiency 

Observed Variables 
Treatment 

R0 R1 R2 R3 

Body Weight Gain (g/bird) 1.027a 967a 1,185b 968a 

Protein Consumption (g/bird) 533.79a 531.57a 564.74a 520.07a 

Balance Protein Efficiency  1.94a 1.83a 2.11a 1.91a 

Note: Different letters towards the treatment column show significantly different results (P<0.05) 

 R0 = basal ration (ration without JPE) 
 R1 = basal ration + 0.01% JPE 
 R2 = basal ration + 0.02% JPE 
 R3 = basal ration + 0.03% JPE 

The results of the statistical analysis revealed that between the treatments there was a significantly different effect 
(P<0.05) on body weight gain. The addition of jengkol peel extract (JPE) to the ration resulted in a chicken body weight 
gain that was as great as the ration treatment without JPE (R0), except the ration with the addition of 0.02% JPE (R2) 
resulted in a significantly higher broiler body weight gain than the treatment other. This is because the content of the 
active compound JPE is at the right dose so that it can function optimally. The active compounds contained in JPE 
function as antibacterial [10] which can inhibit the growth of pathogenic bacteria in the digestive tract so that the 
absorption of nutrients and the growth of broiler chickens are getting better. Apart from being an antibacterial, the 
active compounds in JPE can function as antioxidants [11] which can inhibit or prevent oxidation processes. Oxidation 
conditions can cause damage to proteins and DNA, and the presence of antioxidants in JPE can protect proteins from 
the oxidation process so that ration protein can be used by broilers to meet the needs of their growth. 

The saponin compounds contained in JPE have soap-like (foaming) properties so that they clean the materials attached 
to the intestinal wall and increase the permeability of the intestinal wall. This will make it easier for large molecules to 
be absorbed in the body, resulting in an increase in nutrients being deposited in the body and affecting body weight 
gain [12] [13]. 

The results of the statistical analysis of the effect of treatment on protein consumption resulted in an effect that was not 
significantly different (P>0.05) for all treatments. The use of JPE in the ration did not show an increase in the amount of 
protein consumption. This is because the active compound content of JPE is still within the tolerance limits of broiler 
chickens. Protein consumption depends on the protein level of the ration and the amount of ration consumed [13][14]. 
The higher the ration consumption and the greater the protein level of the ration, the greater the resulting protein 
consumption. The protein content of the rations in this experiment was at the same level for each treatment so the 
experimental results provided the same amount of protein consumed by broiler chickens [15][16]. 

Based on the results of statistical analysis, the balance protein efficiency (BPE) for broiler chickens found that between 
treatments there was no significant difference (P>0.05) in balance protein efficiency. Increasing the use of JPE in the 
ration did not show an increase in BPE. This is because the content of the active compound JPE in its use is still within 
the tolerance limits of broiler chickens. One of the anti-nutrients contained in JPE, such as tannins, can precipitate 
proteins, which produce large and complex cross-links, namely protein-tannins [4][5]. These bonds cause the feed to be 
difficult to digest by digestive enzymes, but the tannins contained in the rations in this experimental treatment were 
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still within the tolerance limits of broiler chickens [17][18]. This illustrates that the use of JPE up to 0.03% produces the 
same good BPE value compared to the ration without the addition of JPE. 

4. Conclusion 

The use of jengkol peel extract in rations influences body weight gain but does not affect protein consumption and 
protein efficiency balance. The use of jengkol peel extract at a level of 0.02% resulted in an optimal balance of protein 
efficiency in broiler chickens. 
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