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Evaluation of Parijoto Fruit Extract Encapsulated on Liver Function and Final Weight of High-Density Broiler Chickens
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ABSTRACT 

	Aims: to examine the addition of parijoto fruit extract encapsulated in feed on liver indicators and final body weight of broiler chickens raised at high density.
Study design:  A completely randomized design with 4 treatments and 5 replicates, resulting in 20 experimental units. The treatment applied includes T0=Chickens were raised at normal density (10 birds/m2) without parijoto fruit extract or extract encapsulated, T1= Chickens were raised at high density (16 birds/m2) without parijoto fruit extract or extract encapsulated, T2= Chickens were raised at high density (16 birds/m2) + 0.08% parijoto fruit extract, dan T3= chickens raised at high density (16 birds/m2) + 0.08% parijoto fruit extract encapsulated.
Place and Duration of Study: The research was conducted for 35 days in November-December 2024 at the teaching farm of the Faculty of Animal and Agricultural Sciences, Universitas Diponegoro Semarang.
Methodology: Extraction was performed using sonication and maceration methods, and encapsulation using freeze dryer drying techniques. Treatment was administered from 8 to 35 days of age. Data collection was performed at 35 days of age, including relative daily weight, serum glutamic oxaloacetic transaminase (SGOT) and serum glutamic pyruvic transaminase (SGPT) levels, and final weight. The data were analyzed using analysis of variance at a significance level of 5%. If significant, Duncan's test was performed at a significance level of 5%.
Results: The addition of parijoto fruit extract or encapsulated extract to the feed had a significant effect (P<0.05) on the final weight of broiler chickens raised at high density, but had no significant effect (P>0.05) on the relative weight of the liver, serum SGOT and SGPT levels in chickens. The color of the liver showed that all treatments were brownish red..
Conclusion: The addition of parijoto fruit extract or encapsulated extract to the feed had a significant effect (P<0.05) on the final weight of broiler chickens raised at high density, but had no significant effect (P>0.05) on the relative weight of the liver, serum SGOT and SGPT levels in chickens. The color of the liver showed that all treatments were brownish red.
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1. INTRODUCTION

The contemporary broiler industry presents major challenges when increasing the productivity of broiler chickens while not affecting the health of organs such as liver. Aside from its contribution to nutrient metabolism, the liver is involved in detoxification of xenobiotics and regulation of fat and protein metabolism (Zaefarian et al., 2019). Many production stressors, including high stocking density, exposure to pathogens and low-quality feed composition result in liver injury and bring about a decline in chicken growth performance such as final body weight. This emphasizes the necessity of natural feed additive alternatives that can enhance organ health and simultaneously boost production performance. 
Parijoto fruit (Medinilla speciosa), an indigenous plant, is rich in bioactive compounds such as flavonoids, anthocyanins and polyphenols. These constituents are known for their anti-oxidant, anti-inflammatory and hepatoprotective properties could be beneficial in improving hepatic function and preventing oxidative tissue injury (Krismiyanto et al., 2025a). However, the immediate use of parijoto fruit extract is often problematic since it is vulnerable to be damaged in the digestive system and unstable.
To mitigate these constraints, encapsulation technology is employed to shield extracts, thereby enhancing their resilience against enzymatic breakdown and harsh conditions within the gastrointestinal tract. This encapsulation process can augment the bioavailability of active constituents, thus optimizing their physiological impacts on both hepatic function and the overall performance of chickens (Krismiyanto et al., 2025b). While research into the encapsulation of indigenous plant extracts is ongoing, there remains a paucity of specific data concerning the effects of parijoto fruit extract encapsulation on the hepatic quality and ultimate body weight of broiler chickens.
Consequently, assessing the impact of encapsulated parijoto fruit extract is crucial for ascertaining the degree to which this technological approach can enhance liver function, mitigate potential tissue injury, and facilitate the attainment of ideal final body weight. This investigation is anticipated to provide scientific insights and present a prospective natural additive alternative for sustainably augmenting broiler chicken productivity.

2. material and methods

2.1. Research Implementation

The study was conducted over a period of 35 days, from November to December 2024, at the Poultry House of the Laboratory of Nutrition and Feed Science, Faculty of Animal Husbandry and Agriculture, Diponegoro University. The SGPT and SGOT blood tests were conducted at the Laboratory of Nutrition and Feed Science, Faculty of Animal and Agricultural Sciences, Universitas Diponegoro.  

2.2. Ethical Approval

This study followed a standard procedure certified by the Ethical Board of the Faculty of Animal and Agricultural Sciences, Universitas Di-ponegoro, Semarang, Indonesia, under the certification number 60-08/A-16/KEP-FPP.

2.3. Livestock, Materials and Equipment

The experimental livestock used were 290 unsexed Ross broiler chickens aged 8 days with an average body weight of 196.01±1.12 g. Parijoto fruit extract (PFE) and encapsulated parijoto fruit extract (EPFE) were used as phytobiotic sources. The research ration was composed of a mixture of yellow corn, rice bran, soybean meal, fish meal, limestone, premix, lysine, and methionine. The nutrient content of the starter phase ration (8-21 days) was 2,996.85 kcal/kg of metabolizable energy and 21.33% protein, while the finisher phase (22-35 days) was 3,026.32 kcal/kg of metabolizable energy and 19.25% protein. The materials and equipment used for extraction and encapsulation included Parijoto fruit flour, maltodextrin, distilled water, 96% ethanol, filter paper, glass beakers, measuring cups, magnetic stirrers, sonicators, evaporators, and freeze-dryers.
2.4. Extraction and Encapsulation Process
Medinilla  speciosa  fruit  encapsulation  begins  with  extraction  based  on the modified method of (Gouda et al., 2021). The fruit was dried in an oven at 50°C and pulverized into flour. Medinilla speciosa fruit flour was dissolved in 96% ethanol at a ratio of 1:10 (b/v), stirred until homogeneous, and filtered through Whatman 41 filter paper. The filtered solution  was  sonicated  at  37°C  and  room  temperature  for 30 min at  a  wavelength  of 50 Hz. Sonication was performed at 45°C to evaporate the ethanol and obtain a thick extract. The next process was encapsulation based on the method of Krismiyanto et  al. (2025), which started with the preparation of a mixture of maltodextrin and distilled water in a ratio of 1:3 (b/v). The evaporation results were mixed with the dressing solution at a ratio of 1:3 (v/v) and then dried using the  freeze-drying  method  at  -50°C  until  a  dry  form  was  obtained.  The  encapsulated  products  were  pulverized  using  a  mortar  and  pestle.  
2.5. Experimental Design and Treatment
The study was conducted using a completely randomized design with four treatments and five replicates, resulting in 20 experimental units. The treatments were as follows.
T0: chickens are raised at normal density (10 birds/m2)
T1: chickens are raised at high density (16 birds/m2)
T2: chickens raised at high density (16 birds /m2) + PFE 0.08% 
T3: chickens raised at high density (16 birds /m2) + EPFE 0.08% 

2.6. Chicken Maintenance and Data Collection
The chickens were raised for 35 days in 20 postal cages measuring 1 × 1 m2. The research ratio was 100% when the chickens were 8 days old, accompanied by additional treatment. The treatment was administered every morning by mixing the encapsulated Parijoto fruit extract with the ration based on ration consumption. Drinking water was provided ad libitum.


2.6.1 Liver weight measurement

At 35 days of age, the chickens were slaughtered in accordance with the animal welfare procedures. After slaughter, the abdominal cavity was carefully opened and the liver was removed by separating it from the gallbladder. The liver was cleaned of any remaining blood using dry tissue without washing with water, so that its weight would not increase. Next, the liver was weighed using a digital scale with an accuracy of 0.001 g to obtain liver weight in grams. The body weight and liver weight data were then used to calculate the relative liver weight according to (Iwujia et al., 2022) using the following formula: 
Relative weight of the liver (%) =  x 100%

2.6.2 Measurement of SGPT and SGOT
	
Blood samples were taken from chickens at 35 days of age. Blood was drawn from the brachial vein (blood vessels in the wings). The obtained blood samples were placed in tubes without anticoagulants and left at room temperature until clotting occurred. After blood clotting, the tubes were centrifuged to separate the serum from blood cells. The clear serum was then pipetted and used for testing SGPT and SGOT enzyme levels. SGPT and SGOT measurements were performed using spectrophotometry with a special liver enzyme reagent kit. Serum was mixed with the reagent and incubated at room temperature (270C). After the reaction, the change in absorbance of the solution was measured using a spectrophotometer at a wavelength of 340 nm. The absorbance value obtained was converted into enzyme activity units (U/L) based on a formula or conversion factor.

2.6.3 Observation of liver color

The heart was weighed, placed on a white base or stainless-steel tray, and visually examined under adequate lighting.

Table 1. Liver Color Indicators and Indications
	Liver Color
	General Indications

	Brownish red / dark red
	Normal and healthy heart

	Pale yellow / yellowish
	Fatty liver

	Pale grayish
	Anemia, circulatory disorders

	Greenery
	Gallbladder problems or infection

	White spots
	Cell degeneration / infection

	Pitch black
	Poisoning or necrosis


Source : Xiong et al. (2017)

2.7 Statistical Analysis

Data were analyzed at a significance level of 5%. If a significant effect was observed, Duncan's test was performed at a significance level of 5% to determine the differences between treatments (Gasperz, 2006).

3. results and discussion

Table 2: Measurement of Liver Weight, SGPT, SGOT and Final Weight after four Treatments

	Parameter
	T0
	T1
	T2
	T3
	P-Value

	Relative weight of the liver (%)
	2,68
	2,48
	2,69
	2,57
	0.84

	SGPT (U/L)
	10,45
	12,72
	11,84
	11,90
	0.28

	SGOT (U/L)
	110,43
	120,42
	115,23
	115,42
	0.09

	Final Weight (kg)
	2.00b
	1.87c
	2.05b
	2.16a
	0.00


abcDifferent superscripts on the same line indicate significant differences (P<0.05)

3.1. Relative Weight of Broiler Chicken Livers

The relative weight of the liver in 35-day-old broiler chickens administered parijoto fruit extract encapsulated daily did not interfere with the liver weight. The addition of parijoto fruit extract encapsulated in the feed did not have a significant effect on the liver weight of broiler chickens because its bioactive compounds, such as flavonoids, tannins, and antioxidants, work more effectively than causing structural changes in the liver. These compounds help maintain liver cell function against oxidative stress and toxins, thereby preventing enlargement (hepatomegaly) or shrinkage of the organ (Y. Li, Wang, & Li, 2024). In addition, the doses of parijoto extract and encapsulated extract administered were still within safe limits; therefore, they did not cause toxic effects that could stimulate excessive increases in liver metabolic activity. The liver continues to function normally in detoxification, fat metabolism, and protein metabolism without significant changes in size. The absence of differences in liver weight also indicates that parijoto extract and encapsulation do not cause fat accumulation in the liver (fatty liver) or liver tissue damage. This indicates that nutrient metabolism remains balanced, so liver weight remains relatively stable.

3.2. Serum SGOT and SGPT Levels in Broiler Chicken Blood

The addition of parijoto fruit extract or encapsulated in the feed did not have a significant effect on serum SGOT and SGPT levels in broiler chickens because the bioactive compounds contained therein, such as flavonoids, tannins, and antioxidants, act more as liver cell protectors (hepatoprotective) than toxic compounds. Flavonoids have the ability to remove free radicals and reduce oxidative stress in hepatocyte cells (S. Li et al., 2015) by protecting liver cell membranes and preventing SGOT and SGPT enzymes from leaking into the bloodstream. Consequently, the levels of these two enzymes remained within the normal range. The normal range for SGOT is approximately 90–226 U/L, and that for SGPT is approximately 9–14 U/L in 35-day-old broiler chickens (Zálešáková et al., 2025).
In addition, the doses of parijoto extract and 0.08% encapsulated used were still within safe limits; therefore, they did not cause excessive metabolic burden on the liver. The liver continues to perform detoxification, and protein, fat, and carbohydrate metabolism functions normally without experiencing tissue damage (Alamri, 2018). The absence of an increase in SGOT and SGPT also indicates that parijoto extract does not cause necrosis or degeneration of liver cells. If hepatocyte damage occurs, these enzymes are released into the blood, causing their levels to significantly increase.

3.3. The Color of Broiler Chicken Livers

The addition of parijoto fruit extract or parijoto encapsulated in the feed did not affect the color of broiler chicken livers. The results are shown in Illustration 1, which shows the same reddish-brown color. The normal liver color, which is reddish-brown (Table 1), indicates that blood flow, hemoglobin content, and liver tissue structure remain in good physiological conditions (G. Xiong et al., 2017). The absence of color changes to pale, yellowish, or greenish indicates that there was no anemia, fatty liver, or bile disorders due to the administration of parijoto fruit extract or encapsulation. In addition, the doses of parijoto extract and encapsulated administered are still within safe limits, so they do not cause the accumulation of pigments or metabolites that can change the color of the liver tissue. The metabolism of active compounds by parijoto occurs normally in the liver, without causing inflammation or cell damage.
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Fig 1. Picture of Liver Color Condition
3.4. Final Weight of Broiler Chickens

The final weight of broiler chickens in T3 was significantly (P<0.05) higher than those in T0, T1, and T2. The addition of encapsulated parijoto fruit extract increased the live weight of broiler chickens because encapsulation protected bioactive compounds (flavonoids, anthocyanins, tannins, and antioxidants) from damage during the digestive process. With this protection, the active compounds can be optimally released into the intestine and absorbed more effectively. The antioxidant constituents present in parijoto contribute to the mitigation of oxidative stress, a function attributable to their elevated concentration (Krismiyanto et al., 2025b). Reduced oxidative stress is beneficial for cellular integrity, enhances the efficacy of energy and protein metabolism, and bolsters immune system performance (Lauridsen, 2019). Consequently, the utilization of dietary nutrients for the development of bodily tissues is optimized. Furthermore, flavonoids possess the capacity to promote digestive tract health by inhibiting pathogenic bacteria and fostering the proliferation of beneficial microflora (H.-H. Xiong, Lin, Chen, Ouyang, & Wang, 2023). A well-functioning gastrointestinal tract enhances both digestion and nutrient assimilation, thereby facilitating optimal weight gain in chickens, even within high-density rearing environments. Broiler chickens receiving encapsulated parijoto extract exhibited normal SGOT and SGPT levels, which suggested the preservation of hepatic function. Consequently, a healthy liver allows for the efficient execution of metabolic processes, which in turn supports greater body weight gain, even under conditions of high-density housing.
The final weight of chickens in T1 was significantly lower (P<0.05) than that in T0, T2, and T3. Broiler chickens raised at high densities tend to experience a decrease in live weight because of increased environmental stress, such as hotter cage temperatures, competition for feed and drinking water, limited space for movement, and poor air quality. These conditions trigger physiological stress, which directly affects feed intake and nutrient utilization efficiency. Heat stress and social stress cause chickens to divert energy that should be used for growth to maintain body balance (homeostasis), such as body temperature regulation and immune responses (Sesay, 2022). As a result, the energy required for muscle tissue formation is reduced, leading to lower weight gain. However, the serum SGOT and SGPT levels in chickens remained within the normal range, indicating that liver function was not impaired. This means that the decrease in live weight is not caused by liver cell damage or dysfunction but rather by environmental and management factors. The liver is still capable of performing normal nutrient metabolism functions, but stress conditions prevent nutrients from being optimally utilized for growth (Hou et al., 2020).

4. Conclusion

The addition of 0.08% parijoto fruit extract encapsulated in the feed did not cause changes in color, liver weight, and liver function and increased the final weight of broiler chickens raised at high density.
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