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ABSTRACT 

Sentul chicken is a local from Ciamis Regency that has potential as an alternative source of animal 

protein. The utilization of microencapsulated noni fruit extract products that are rich in bioactive 

compounds in the ration is expected to improve the quality of meat through improving the nutritional 

composition of the ration. This study was using 100 Sentul chickens divided into four treatment groups, 

where the rations were given with variations in the addition of microencapsulated products at doses of 0, 

75, 150, and 225 mg/kg MNFE. The microencapsulation method was carried out by coating noni extract 

using maltodextrin and drying it using the spray drying method. The results showed that 

microencapsulation of noni fruit extract had a significant effect on carcass weight, cholesterol content, 

and fat content of chicken meat. The optimal doses was found at 75-150 mg/kg MNFE which resulted in 

an increase in carcass weight and a decrease in cholesterol levels and the most effective meat fat. 

Therefore, using of microencapsulated noni fruit extract not only improves meat quality, but can also be 

an alternative solution in the livestock industry, especially in reducing the use of Antibiotic Growth 

Promoter (AGP) and increasing poultry meat quality. 
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Introduction 

Sentul chicken is one of Indonesia's local 

chickens that has different potential in fulfilling ani-

mal protein needs for the community. Sentul chicken 

is a local chicken originating from Ciamis Regency, 

West Java (Hartono et al., 2016). This chicken is one 

of the germplasms that is currently being developed 

by various government agencies as an effort to fulfil 

the needs of good animal protein sources for the 

community. Sentul chicken has good potential as a 

meat and egg producer, so this is one of the 

important reasons for choosing this chicken as a 

local chicken industry commodity (Mushawwir et al., 

2022). 

Chicken meat is one of the livestock products 

that have high quality and are very easy to obtain by 

the community. The need for chicken meat is gene-

rally obtained from broiler chickens. However, the 

fulfilment of chicken meat needs can also be obtain-

ed from local chickens, one of which is Sentul chick-

en. In chicken meat, some of the content in it such as 

cholesterol, fat, and protein levels are things that are 

considered by the community.  

Feed additives are substances that are added 

to feed to achieve certain goals. Feed additives can 

consist of various components such as enzymes, pro-

biotics, prebiotics, organic acids, and hormones. The 

addition of feed additives in feed can help improve 

metabolic processes in the body of farm animals. 

One type of feed additive that can be used is noni 

fruit extract (Morinda citrifolia L.). 

Noni fruit contains bioactive compounds 

found in noni fruit, namely vitamin C, xeronin, sapo-

nin, anthraquinone, scopoletin, proxeronin, and ami-

no acids that have an impact on increasing carcass 

weight, reducing abdominal fat, reducing meat cho-

lesterol levels, and reducing meat fat content. Noni 

fruit also contains flavonoids and phenolics that 

have antimicrobial and antibacterial properties and 

can be used as an alternative antibiotic for poultry. 

The use of noni fruit extract can be a solution to the 

prohibition of the use of Antibiotic Growth Promo-
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tors (AGP) in Indonesia. The use of noni fruit extract 

in the ration is expected to optimize the absorption 

of nutrients from the ration in the body of Sentul 

chickens. Noni fruit can play a role in increasing 

digestibility in the digestive system, reducing 

cholesterol, modulating immunity, and can reduce 

heat stress in livestock (Diarra et al., 2019). 

Microencapsulation is one method to protect 

bioactive compounds from external factors, such as 

light, moisture, temperature, evaporation, and oxi-

dation during the storage process of noni fruit ex-

tract. Microencapsulation is a technology to enclose 

or coat a core substance with a polymer wall layer 

that will produce micro-sized particles (Wati et al., 

2022). Maltodextrin is one of the good coatings and 

has non-hygroscopic, elastic, and economical pro-

perties. Maltodextrin is a short-chain polysaccharide 

derived from starch hydrolysis and has water-

soluble properties (Handayani et al., 2024). Through 

the microencapsulation process using maltodextrin, 

the tannin contained in an extract can be reduced so 

that the phenolic compounds contained in the mate-

rial become more stable (Hamid et al., 2020). 

This study aims to determine the effect of 

giving microencapsulated products of noni fruit ex-

tract on carcass weight, cholesterol levels, and fat 

levels in Sentul chicken meat and to determine the 

best level of addition of microencapsulated products 

of noni fruit extract in the ration to produce optimal 

carcass weight, cholesterol levels, and fat levels of 

Sentul chicken meat. 

 

Materials and Methods 

Experimental Livestock 

The livestock used in this study were 100 

Sentul chickens and intensively reared from 0-12 

weeks of age without sex separation (straight run). 

The Sentul chickens were divided into four groups of 

feed treatments with five replicates each which were 

randomly placed into 20 cage units and each cage 

unit contained 5 Day Old Chick which were labeled 

with a number on their feet. 

Experimental Diet 

In this study, the feed ingredients used inclu-

ded yellow corn, soybean meal, coconut meal, ancho-

vy meal, rice bran, bone meal, and coconut oil. The 

nutrient content and metabolic energy of the feed 

ingredients can be seen in Table 1. 

 

Table 1. Ingredients of basal ration 

Source: Laboratory of Ruminant Livestock Nutrition and Animal Food Chemistry, Faculty of Animal 

Husbandry, Padjadjaran University (2024) 

Feed 

Ingredients 

 Nutrient Content 

Crude 

Protein 

 Crude 

 Fat 

Crude 

Fiber 

Ca P Lys Met  ME 

 ……………………..…………….%............................................... (kkal/kg) 

Yellow corn 8.35 6.47 4.59 0.00 0.02 0.10 0.26 3454.41 

Soy Bean 

Meal 

38.09 2.74 5.67 0.22 0.29 2.70 0.66 2425.31 

Anchovy Fish 

Meal 

51.69 8.44 0.00 5.50 2.80 6.10 1.70 3009.47 

Coconut Meal 22.44 12.97 15.00 0.20 0.20 0.48 0.32 1519.00 

Rice Brain 12.40 6.45 14.95 0.12 0.21 0.81 0.26 2042.73 

Bone Meal 0.00 0.00 0.00 24.00 12.00 0.00 0.00 0.00 

Coconut Meal 0.00 93.97 0.00 0.00 0.00 0.00 0.00 8600.00 
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Furthermore, to find out the composition of 

the basal ration used along with the nutrient content 

and metabolic energy of the basal ration can see on 

Table 2 and Table 3. 

 

Table 2. Basal ration formulation 

Feed Ingredients Ratio Composition (%) 

Yellow Corn 56 

Soy Bean Meal 11 

Anchovy Fish Meal 10 

Coconut Meal 15 

Rice Brain 5 

Bone Meal 2 

Coconut Oil 1 

Jumlah 100 

Source: Calculation Results Based on Table 2 with 

Trial and Error method using Microsoft Excel.  

 

Table 3. Content of nutrition and metabolic energy 

of used basic rations 

Nutrient Contents Requirements 

Metabolism Energy (kkal/kg) 2918.19 2850* 

Crude Protein (%) 18.00 17-18* 

Crude Fat (%) 7.98 Max 8** 

Crude Fiber (%) 6.19 Max 8** 

Calsium (%) 1.09 Min 0.9** 

Phosfor (%) 0.60 Min 0.3** 

Lysine (%) 1.08 0.9** 

Methionine (%) 0.45 0.3** 

Source : Results of Proximate Analysis 

 *Needs Based on Widjastuti (1996) 

 **BSN (Badan Standarisasi Nasional) (2013) 

 

Methods 

This study uses a direct experimental method 

on Sentul chickens aged 0-12 weeks. The research 

design used was a Completely Randomized Design 

with 4 treatments and 5 replicates, so there were 20 

experimental units.  

The treatment of the research ration is: 

T0 : Basal Ration 

T1 : Basal Ration + 75 mg/kg MNFE 

T2 : Basal Ration + 150 mg/kg MNFE 

T3 : Basal Ration + 225 mg/kg MNFE 

Procedure 

Making Microencapsulation of Noni Fruit Extract 

(MEBM) (MNFE) 

The microencapsulation process of noni fruit 

extract (MEBM) is carried out by thinly slicing noni 

fruit to make simplisia, then drying and smoothing 

the dried simplisia to continue the extraction stage 

with the maceration method using 96% methanol. 

Then mix the noni extract that has passed the 

maceration, filtration and evaporation stages with 

maltodextrin (70% extract: 30% maltodextrin). In 

drying, the spray drying method was used with a 

temperature of 125°C. 

Stage of Rearing 

Sentul chickens are reared from 0 weeks to 12 

weeks of age. The provision of MEBM products is 

done by mixing them into the livestock ration. 

Feeding of Sentul chickens is done twice a day with 

the amount of feeding adjusted to their age with the 

percentage of morning and evening feeding 50%: 50 

and the provision of drinking water ad libitum. The 

microencapsulated product of noni fruit extract will 

be mixed into the ration during the process of 

mixing feed ingredients.  

 

Data Collection 

Chickens were harvested at 12 weeks of age as 

many as 20 chickens and fed for 8 hours before 

slaughter. Slaughtering with halal killing method is 

to cut off three channels in the neck (carotid artery, 

jugular vein, and esophagus). Then the blood was 

removed, the fur was cleaned, the viscera were 

removed, and the neck and head were cut. 

 

Observed Variable 

Carcass Weight (grams) 

Carcass weight is obtained from empty carcass 

of chicken without blood, feathers, neck, head, feet, 

and internal organs measured using digital scales in 

grams. 

 

Meat Cholesterol Level (mg/dL) 

Determination of meat cholesterol levels can 

be done based on the CHOD-PAP (Cholesterol 

Oxidase Phenylperoxidase Amino Phenozonphenol) 

method, namely cholesterol is determined directly in 

plasma and the reaction side of the cholesterol ester 

is hydrolyzed, the 3-Oh group is hydrolyzed then 
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hydrogen which is the result of the same reaction as 

the analysis of blood cholesterol levels.  

 

 

𝑀𝑒𝑎𝑡 𝐶ℎ𝑜𝑙𝑒𝑠𝑡𝑒𝑟𝑜𝑙 𝐿𝑒𝑣𝑒𝑙 (µg/ mg) =
𝐴𝑏𝑠𝑜𝑟𝑏𝑎𝑛𝑡 𝑆𝑎𝑚𝑝𝑙𝑒

𝐴𝑏𝑠𝑜𝑟𝑏𝑎𝑛𝑡 𝑆𝑡𝑎𝑛𝑑𝑎𝑟𝑑
× 200 

 

 

 

Meat Fat Level (%) 

Meat fat levels is analyzed from meat on the 

breast, the determination of meat fat content is 

based on Soxhlet extraction with the principle of fat 

extracted with fat solvent (chloroform), after the 

solvent is evaporated, fat can be weighed and the 

percentage calculated. 

𝐹𝑎𝑡 𝐿𝑒𝑣𝑒𝑙 (%) =
(𝑆𝑎𝑚𝑝𝑙𝑒 𝑤𝑒𝑖𝑔ℎ𝑡 𝑏𝑒𝑓𝑜𝑟𝑒 𝑒𝑥𝑡𝑟𝑎𝑐𝑡𝑖𝑜𝑛 − 𝑆𝑎𝑚𝑝𝑙𝑒 𝑤𝑒𝑖𝑔ℎ𝑡 𝑎𝑓𝑡𝑒𝑟 𝑒𝑥𝑡𝑟𝑎𝑐𝑡𝑖𝑜𝑛 𝑎𝑛𝑑 𝑑𝑟𝑦𝑖𝑛𝑔)

𝐼𝑛𝑖𝑡𝑖𝑎𝑙 𝑠𝑎𝑚𝑝𝑙𝑒 𝑤𝑒𝑖𝑔ℎ𝑡
× 100 

 

Data Methods and Analysis 

In this study, a completely randomized 

design (CRD) was used, and the data analysis used 

was the Analysis of Variance (ANOVA) model to 

evaluate the treatment of the observed variables. 

Furthermore, a further test was carried out, 

namely Duncan's Multiple Range Test (DMRT) to 

test differences between treatment means. 

 

Results and Discussion 

Table 4. Carcass quality parameter in the treatment of addition MNFE 

Variables Treatments 

T0 T1 T2 T3 

Carcass Weight (gram) 634.20ab 700.00b 673.00ab 614.60a 

Meat Cholesterol Level (mg/dL) 36.01b 31.55ab 27.98a 29.61a 

Meat Fat Level (%) 13.93b 13.68a 11.68a 12.70ab 

 

Carcass Weight 

 
Figure 1. Average carcass weight 

 

Based on the data from Figure 1, it shows that 

the average carcass weight increased in the range of 

65.8 to 86 grams/head. Furthermore, the data were 

analyzed statistically using analysis of variance to 

determine the effect of giving micro-encapsulated 

noni fruit extract (MNFE) products on empty carcass 

weight. The results of the analysis of variance 

(ANOVA) showed that the treatment had a real or 

significant effect (P <0.05) on the carcass weight 

gain of Sentul chickens, and to determine the differ-

ences between treatments and to determine the best 

level of addition of MNFE products in the ration, 

further statistical tests were carried out, namely the 

Duncan multiple range test and are listed in Table 4. 

Based on the results of Duncan's multiple 

range test, T1 (BR + 75 mg/kg MNFE) is significantly 

different from T3 (BR + 225 mg/kg MNFE). Thus T0 

(BR + 0 mg MNFE, T2 (BR + 150 mg/kg MNFE), and 

T3 (BR + 225 mg/kg MNFE) showed results that 

were not significantly different. This indicates that 

the addition of MNFE products that are too high will 

also not have a significant effect on increasing the 

carcass weight of Sentul chickens produced.  

The results of this study are greater when 

compared to the research of Widjastuti et al. (2023) 

that the weight of the carcass of 12 weeks old Sentul 

chickens is 474.65-599.41 grams/bird. Indra et al. 

(2015) stated that the average carcass weight of 

adult male Sentul chickens reached around 694.16 

grams/bird. The increase in weight is attributed to 

the nutritional content of noni fruit, especially vita-
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min C, which plays an important role in suppressing 

stress levels in chickens, thus contributing to the 

increase in carcass weight. In addition to vitamin C, 

noni fruit also contains bioactive and phenolic 

compounds that support the growth of Sentul 

chickens and can indirectly increase carcass yield 

(Widjastuti et al., 2023). Furthermore, noni fruit is 

also rich in flavonoids, compounds known to have 

high antioxidant activity. Flavonoids play a role in 

protecting blood vessels from damage and reducing 

cholesterol buildup. This effect can improve nutrient 

absorption and metabolic efficiency of the chicken 

body, which in turn has a positive impact on carcass 

weight gain (Fuhrman & Aviram, 2001).  

 

Meat Cholesterol Level 

 
Figure 2. Average meat cholesterol level 

 

Based on the data from Figure 2, the average 

meat cholesterol level decreased in the range of 6.4-

8.03 mg/dL. The results of the analysis of variance 

showed that the treatment of MNFE products 

significantly affected the cholesterol levels of Sentul 

chicken meat (P <0.05). The results of Duncan's 

multiple range test analysis showed the results as 

listed in Table 4.  

In Table 4, the results of Duncan's multiple 

range test analysis on the effect of MNFE product 

feeding on meat cholesterol levels show that T0 (BR 

+ 0 mg/kg MNFE) is significantly different from T2 

(BR + 150 mg/kg MNFE) and T3 (BR + 225 mg/kg 

MNFE). Based on the results of Duncan's multiple 

range test, it shows that the provision of MNFE 

products can significantly reduce meat cholesterol 

levels, especially in the T2 treatment (BR + 150 

mg/kg MNFE). 

The results of this study show that the choles-

terol level of Sentul chicken meat is good when com-

pared to the results of Widjastuti et al. (2023) 

research which shows that the cholesterol level of 

Sentul chicken meat given MNFE products with a 

dose of 125-375 mg MNFE/kg of feed can produce 

cholesterol levels of 91.16 – 94.65 mg/dL. The 

decrease in meat cholesterol levels is influenced by 

the content of active compounds contained in noni 

fruit extract, including flavonoids and alkaloids. 

According to Ahn et al. (2020), flavonoids work in 

lowering cholesterol levels by inhibiting the activity 

of Hydroxymethylglutaryl-CoA (HMG-CoA). Flavono-

ids are secondary plant metabolites with high inhibi-

tory activity in the lipase enzyme produced by the 

pancreas, where this lipase enzyme plays an 

important role in fat absorption (Muntholib et al., 

2020). Manafe (2022) stated that increased excre-

tion of cholesterol and bile acids in the excreta can 

inhibit the absorption of cholesterol in the intestine, 

so that it can cause inhibition of cholesterol synthe-

sis at various levels of biosynthesis which can ulti-

mately reduce cholesterol in meat.  

 

Meat Fat Level 

 
Figure 3. Average Meat Fat Level 

 

it shows that the average fat content of Sentul 

chicken meat has decreased in the range of 1.18-

1.72% from the test results of meat fat content 

produced from the treatment without the provision 

of MNFE products. The results of the analysis of 

variance also showed that the treatment of MNFE 

products had a significant effect on the fat content of 

Sentul chicken meat (P <0.05), so the Duncan 

multiple range test was conducted to determine the 

optimal level of MNFE product provision and the 

test results are listed in Table 4.  

36,01
31,55

27,98 29,61

0

5

10

15

20

25

30

35

40

T0 T1 T2 T3

Average Meat Cholesterol Level 
(mg/dL)

Meat Cholesterol Level (mg/dL) 13,93 13,68

11,68

12,7

10

11

12

13

14

15

T0 T1 T2 T3

Average Meat Fat Level (%)

Meat Fat Level (%)



Nusantara, 2025 Jurnal Produksi Ternak Terapan, 6(2): 119-125 

 

124 

Duncan's multiple range test results showed 

that P0 (RB + 0 mg MNFE) was significantly different 

from P1 (RB + 75 mg/kg MNFE) and P2 (RB + 150 

mg/kg MNFE). However, P0 (RB + 0 mg/kg MNFE) 

and P3 (RB + 225 mg/kg MNFE) were not 

significantly different, thus indicating that P2 (RB + 

150 mg/kg MNFE) is the optimal level of MNFE 

product addition in reducing the fat content of 

Sentul chicken meat.  

The provision of MNFE products in this study 

had a good effect on the fat content of Sentul chicken 

meat, with an average of 4.14%-5.46%. The results 

of research Fenita et al. (2011) showed that the 

provision of noni water can reduce the fat content of 

broiler meat up to 66.52%. The process of fat 

formation in the body of chickens is influenced by 

the amount of energy obtained through consumed 

feed, where the energy comes from the conversion 

of carbohydrates and fat stores in the body (Ayuti et 

al., 2022). The content of alkaloids and terpenoids 

contained in noni fruit can function to overcome 

high blood pressure and obesity. In addition, the 

active substance that plays a role in reducing fat 

content in meat is a steroid compound known as 

sitosterol. (Fenita et al. (2011) stated that sitosterol 

compounds have a way of working by stopping the 

absorption of cholesterol so that it can reduce 

cholesterol levels in the blood and ultimately can 

reduce meat fat levels. 

 

Conclusion 

The use of microencapsulated products of 

noni fruit extract in Sentul chicken rations has a 

positive effect and a significant impact on the 

characteristics of chicken meat. The optimal dose 

obtained from the results of dose testing is at the 

level of adding MNFE products as much as 75-150 

mg/kg in the ration. At these doses, there is an 

increase in carcass weight and a decrease in 

cholesterol and fat levels in Sentul chicken meat so 

that this shows an increase in the quality of the meat 

produced. Bioactive compounds contained in noni 

fruit extract, such as flavonoids, alkaloids, 

terpenoids, sitosterol, and many more bioactive 

compounds in noni fruit that play an active role in 

increasing body weight and reducing cholesterol and 

fat levels of meat so that this can be a good 

alternative to improve meat health and reduce 

dependence on Antibiotic Growth Promoter (AGP). 

Therefore, the addition of microencapsulated 

products of noni fruit extract in the ration can be 

used as an innovative solution in improving the 

quality of poultry meat, especially Sentul chicken 

meat. 
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