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			Abstract | Dayak onion (Eleutherine bulbosa) is a traditional medicinal plant rich in bioactive compounds with potential health benefits. Its application as a natural feed additive in poultry nutrition has gained interest due to increasing concerns over antibiotic resistance and demand for organic animal products. This study aimed to evaluate the bioactive substance content of Dayak Onion Meal (DOM) and its effects on the intestinal health of superior native chickens, using intestinal microbial populations and jejunal wall histomorphology as response criteria. A total of 120 superior native chickens were randomly assigned to five dietary treatments for a 90-day rearing period. The treatments consisted of a basal diet without additives (T0, control), and basal diets supplemented with 0.5% (T1), 1.0% (T2), 1.5% (T3), and 2.0% (T4) DOM. Observed parameters were analyzed statistically using a completely randomized design with a one-way arrangement. The difference between treatments was further tested using Duncan’s New Multiple Range Test. The results revealed that DOM contained bioactive substances such as flavonoids, saponins, tannins, alkaloids, phenols, and steroids. Supplementation of DOM did not significantly improved growth performance (P>0.05). However, 1.5% DOM increased lactic acid bacteria (P<0.05) while reducing Salmonella spp. populations (P<0.05) in the jejunum of superior native chickens. In conclusion, dietary supplementation with 1.5% DOM demonstrates beneficial effects on growth performance, microbial balance, and intestinal health of superior native chickens. 
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			INTRODUCTION

			The demand for native chicken products in Indonesia has been steadily rising (Hidayat and Asmarasari, 2015). However, production has not kept pace, resulting in a supply deficit. To address this issue, Kampung Unggul Badan Litbang Pertanian (KUB), or Superior Native Chicken, has been developed as a viable alternative. KUB chickens were introduced by the Ciawi Bogor Animal Research Institute under the Indonesian Agency for Agricultural Research and Development (IAARD). These chickens were selectively bred for improved egg production and reduced broodiness while maintaining the genetic characteristics of Indonesian native chickens (Muslim et al., 2021). Rahayu et al. (2021) stated that KUB chickens exhibit significantly higher egg production than ordinary native chickens. Additionally, they demonstrate strong adaptability to harsh environmental conditions, which enhances their suitability for smallholder farming systems in Indonesia.

			Although KUB chickens offer promising productivity, they are still susceptible to infections by harmful pathogenic microbes. Poultry production in Indonesia used to rely heavily on antibiotics to tackle pathogenic microbial infections. Antibiotics have been widely used as growth promoters to enhance performance (Miles et al., 2006; Ronquillo and Hernandez, 2017) with the main mechanism as antibacterial which is useful in inhibiting or killing pathogenic bacteria in the small intestine, thereby improving nutrient absorption. Mehdi et al. (2018) added that sub-therapeutic doses of antibiotics were historically administered to broiler chickens to accelerate growth, improve health, and enhance productivity. Common antibiotics added to poultry feed include penicillin, tylosin, virginiamycin, and zinc-bacitracin.

			The continuous use of antibiotics in animal feed has raised significant concerns regarding the emergence of antibiotic-resistant bacteria and the accumulation of antibiotic residues in livestock products (Xu et al., 2022). To mitigate these risks, the Government of Indonesia, along with several other countries, has implemented a ban on the use of antibiotics as Antibiotic Growth Promoters (AGPs) (Hibbard et al., 2023). In Indonesia, this ban is regulated under the Minister of Agriculture Regulation Number 14 of 2017 concerning the Classification of Veterinary Drugs. This policy represents a strategic step to control antimicrobial resistance and protect consumers from exposure to antibiotic residues in livestock products (Oladeji et al., 2025).

			However, the ban on the use of antibiotics has inadvertently led to challenges in poultry production, particularly the resurgence of pathogenic microorganisms (Haque et al., 2020). Digestive tract diseases remain a persistent issue, as the use of AGPs can trigger an increase in antibiotic resistance in pathogenic bacteria. This resistance may worsen infections and contaminate animal products, ultimately posing a threat to public health (Obianwuna et al., 2024). One of the most prevalent and challenging diseases is Necrotic Enteritis (NE), which primarily affects chickens older than four weeks. NE is characterized by rapid onset and sporadic bacterial attacks, particularly the jejunum and ileum, causing severe necrosis of the small intestine mucosa (Gautam et al., 2024). This disease poses a substantial threat to poultry health and productivity.

			To address these challenges, various alternatives to antibiotics have been found, one of which is phytobiotics. Phytobiotics are feed additives that are purely derived from plants added to animal feed to improve production performance and livestock health (Alghirani et al., 2021). Phytobiotics are recognized for their efficacy because they have bioactive compounds with multiple beneficial properties, such as antibacterial, antioxidant, and anti-inflammatory activities (Gheisar et al., 2018). These compounds can be derived from various plant parts, including leaves, stems, and roots (Valli and Kavitha, 2023). One promising plant that may serve as an alternative to antibiotics is Dayak onion.

			The Dayak onion (Eleutherine bulbosa) is a plant with significant potential as a natural source of antioxidants (Sekarsari et al., 2024). Its phytochemical content includes alkaloids, tannins, glycosides, flavonoids, and phenolics, that are able to exhibit antioxidant properties (Mukti et al., 2023). Many studies highlight the efficacy of Dayak onion in livestock and the animal products. Riadh et al. (2024) demonstrated its role in maintaining chicken meat pH for up to 9 hours, while Monasdir et al. (2024) found that Dayak onions up to 4% inclusion significantly affect pH, water content, protein content, antioxidants and texture profile in chicken sausages. Additionally, the combination of Dayak onion extract and Lactobacillus acidophilus at 0.3% significantly enhances meat characteristics and growth performance through the increase in antioxidant activity of broiler chickens (Yuanita et al., 2019). Moreover, concentration of 12.5-15.0 mg/mL of Dayak onion extract effectively reduce total E. coli and S. aureus while maintaining chicken meat quality under refrigeration (Romadhon et al., 2023). However, some studies indicate limitations. Haerul et al. (2024) found that Dayak onion meal had no significant effect on quail performance and egg physical quality. Similarly, the level of Dayak onion extracts up to 20 g in the drinking water does not significantly affect the body weight gain, feed consumption, and water consumption of broiler chicken (Zakiyatulyaqin et al., 2020). 

			These characteristics make the Dayak onion a promising candidate for further research into its potential as a feed additive and an alternative to antibiotics in poultry nutrition. Its reported antimicrobial, antioxidant, and meat quality-enhancing properties (Yuanita et al., 2019; Romadhon et al., 2023; Monasdir et al., 2024), suggest that it could play a significant role in improving livestock productivity and product safety. However, despite these promising findings, research on its application in native chicken breeds, particularly KUB chicken, remains limited. Most existing studies have focused on broilers, quails, or meat preservation, leaving a gap in understanding its effect on indigenous poultry breeds.

			Therefore, this study aimed to evaluate the bioactive substance content of Dayak Onion Meal (DOM) and assess its effects on the performance and intestinal health of superior native chickens. By investigating its influence on performance, gut microbiota, and intestinal health, this research will provide valuable insights into the potential of DOM as a functional feed additive. The findings could contribute to the development of natural growth promoters in poultry nutrition, offering a sustainable and antibiotic-free alternative for improving livestock productivity while supporting gut health in native chicken breeds. 

			MATERIALS AND METHODS

			Time and place of study

			The experiment was conducted from June to September 2024. The chickens were sourced from and reared at the experimental farm of the Parent Seed Garden of the Agricultural Technology Assessment Institute, Agency for Agricultural Research and Development, South Kalimantan, Indonesia. Meanwhile, microbial and chemical analyses were performed at Universitas Gadjah Mada, Indonesia. Additionally, morphological data collection was carried out at the Laboratory of Pathology, Banjarbaru Veterinary Center, South Kalimantan, Indonesia. All animal use protocols for the experimental research were reviewed and approved by a veterinarian who followed the ethical guidelines outlined in the Law of Republic of Indonesia number 18, 2009 on animal husbandry and health.

			DOM making

			Fresh Dayak onion tubers were obtained from a commercial shop in Hulu Sungai Tengah Regency, South Kalimantan Province. The tubers were then dried in an oven (Memmert Incubator Oven INB200, Memmert, Schwabach, Germany) at 60 °C for approximately 2 days. The dried tubers were then ground into a fine powder using a Wiley mill (Model 4 Wiley Mill, Thomas Scientific, USA) equipped with a 1-millimeter steel screen.

			Research design

			A total of 120 one-day-old KUB native chickens were randomly allocated to 5 treatment groups, each with 4 replicates of 6 birds. Since Indonesian native chickens are slow-growing, and their digestive system is underdeveloped during the starter phase (Tsado et al., 2019), all the birds were fed commercial diet in a mash and crumble form during first 30 days to achieve notable impacts. Commencing from day 31, DOM treatments were administered to the birds until day 90. The experiment applied a completely randomized design with the following treatment groups: T0 (Control)= 0% (basal diet without adding DOM), T1 = Control + 0.5% DOM, T2 = Control + 1.0% DOM, T3 = Control + 1.5% DOM, and T4 = Control + 2.0% DOM. The birds were kept in standard environmental rearing conditions under a colony system. Rice hulls were used as a bedding material in a floor cage. A light was turned on for 12 hours during the night. The feeding was conducted twice daily (morning and evening) according to the following schedule: 50g/chicken/day during week 5 and 6, 65g/chicken/day during week 7 and 8, 75g/chicken/day during week 9 until 11, and 100g/chicken/day during week 12 until harvest. Drinking water was given ad libitum. Composition and nutrient content of basal diet are provided in Table 1.

			Table 1: Composition and nutrient content of basal diet.

			
				
					
					
				
				
					
							
							Feedstuff

						
							
							Proportion (%)

						
					

					
							
							Yellow corn

						
							
							41.00

						
					

					
							
							Rice bran

						
							
							17.00

						
					

					
							
							Soybean meal

						
							
							20.00

						
					

					
							
							Crude palm oil

						
							
							3.00

						
					

					
							
							Palm kernel meal

						
							
							17.00

						
					

					
							
							Premix (vitamin and mineral)1

						
							
							1.50

						
					

					
							
							Top mix2

						
							
							0.50

						
					

					
							
							Total

						
							
							100

						
					

					
							
							Chemical composition

						
							
					

					
							
							Metabolizable Energy (kcal/kg)

						
							
							2711.24

						
					

					
							
							Crude protein (%)

						
							
							17.24

						
					

					
							
							Crude fiber (%)

						
							
							6.22

						
					

					
							
							Crude fat (%)

						
							
							6.14

						
					

					
							
							Calcium (%)

						
							
							1.18

						
					

					
							
							Available Phosphorus (%)

						
							
							0.40

						
					

					
							
							Lysine (%)

						
							
							0.31

						
					

					
							
							Methionine (%)

						
							
							0.10

						
					

				
			

			Note: 1Premix of vitamins and minerals per kg contains Steam Bone Meal 50%, Calcium 48.72%, Manganese 0.4%, Iodine 0.005%, Ferrum 0.3%, Cuprum 0.02%, Zinc 0.25%, Magnesium 0.29%, Vitamin D3 75,000 IU, Vitamin B12 450 mcg. 2The composition of each mg of Top Mix Mineral-Vitamin contains Calcium 32.5%; Phosphorus 1.0%; Ferrum 6.0 g; Manganese 4 g; Iodine 0.075 g; Zinc 3.75 g; Vitamin B12 0.5 mg; Vitamin A 300,000 IU; Vitamin D3 50,000 IU.

			Data collection

			Phytochemical substances of DOM were analyzed based on modified method of Fitriansyah et al. (2021). Animal performances specifically weight gain was determined by weighing the chickens body weight every weekend using digital weighing scale (JEOL JEM 1400 Pluss, Jeol, Peabody, USA). Meanwhile, feed consumption was calculated by subtracting the remaining feed from the amount initially provided to the chickens in each cage during the 60-day feeding period. The total feed consumed in each cage was then divided by six, corresponding to the number of native chickens in each cage. The feed conversion ratio (FCR) was calculated based on the comparison between the amount of feed consumed and weight gain, which was taken every weekend. The results of the calculation are averaged to obtain the feed conversion during the study.

			The method for histomorphological measurement of the small intestine refers to the study by Dono (2012). One sample of native chicken from each replication, representing growth performance, was taken from the middle portion of the jejunum, approximately 6 cm long, with the intestinal contents removed. The sample was prepared for viscosity (consistency) testing of the digesta, and the mucosa was cleaned by spraying with aquades. The jejunum was then cut into three equal sections. The jejunum was preserved using a 10% formalin buffer solution, gently agitated, and stored in tightly closed bottles until further processing. The jejunum samples were then removed from the formalin bottles and dehydrated using a series of increasing alcohol concentrations (70%, 90%, and 100%), cleaned with xylene solution, and embedded in paraffin solution. The jejunum was then sectioned (preparations) were placed on slides for staining with hematoxylin and eosin. The jejunum preparations were observed under a microscope (Olympus Corp., Tokyo, Japan) equipped with a camera (Optilab Advance, Miconos, Indonesia) to capture images and a micrometer to measure the villus height (VH), crypt depth (CD), and the villus-to-crypt depth ratio.

			The calculation of intestinal microbiota was performed using the Total Plate Count (TPC) method. The variables observed included the colony count of lactic acid bacteria and Salmonella sp. The digesta was collected and placed into sterile bottles. The TPC media used were Peptone Glucose Yeast Agar for lactic acid bacteria, with a composition similar to de-Man’s, Rogosa, and Sharpe Agar (MRSA), and Salmonella Shigella Agar (SSA) for Salmonella sp. The analysis of lactic acid bacteria population was based on the method of Altaf et al. (2006), while Salmonella sp. was analyzed according to the method of Salehi et al. (2005).

			Data analysis

			Phytochemical substances of DOM were analyzed descriptively. Data of animal performance, histomorphology, gut microbiota are presented as mean ± standard of deviation and mean ± standard error mean. Data were analyzed using ANOVA test using IBM® SPSS Statistics 25.0 for Windows. Duncan’s new Multiple Range Test (DMRT) was then used to separate means when ANOVA revealed significant effects. This test was used to determine the effect of DOM supplementation on performance, gut microbiota, and intestinal health of KUB native chicken using a significance level of P < 0.05. If the P value is close to 0.01, the result indicates a highly significant effect on these observed variables.

			RESULTS AND DISCUSSION

			Phytochemical substances of DOM

			Phytochemical screening of DOM revealed the presence of several bioactive compounds, with phenols being the most abundant, followed by flavonoids, tannins, saponins, alkaloids, and steroids (Table 2). These results confirm that DOM contains a variety of bioactive substances in notable concentrations. According to Susilawati et al. (2022), Dayak onions contain several bioactive compounds such as alkaloids, steroids, glycosides, flavonoids, phenolics, saponins, and tannins. These results were also confirmed by Supomo et al. (2019), who reported that Dayak onion tubers contain phytochemicals, including triterpenoids, flavonoids, and phenolics. These compounds are known for their natural antioxidants, anti-inflammatory, and antibacterial properties.

			Table 2: Phytochemical screening result of DOM.

			
				
					
					
				
				
					
							
							Chemical content in total

						
							
							Result (% / 100g)

						
					

					
							
							Flavonoid

						
							
							3.31

						
					

					
							
							Saponin

						
							
							1.25

						
					

					
							
							Tannin

						
							
							2.76

						
					

					
							
							Alkaloid

						
							
							0.66

						
					

					
							
							Phenol

						
							
							5.56

						
					

					
							
							Steroid

						
							
							0.58

						
					

				
			

			The results of the phytochemical screening for the total flavonoid content of DOM in this study were 3.31% in g/100g. This result is higher compared to the study by Silitonga et al. (2020), which reported a flavonoid content of 0.431% in g/100g in Dayak Onion flour. Additionally, this study found a phenolic content of 5.56% in DOM. These findings are significantly higher than the study by Yuswi (2017), who reported that Dayak Onion powder contained 0.844% phenols. This discrepancy may be attributed to differences in sample preparation, extraction methods, and analytical protocol. Yuswi (2017) used an ultrasonic-assisted extraction with different solvent systems, which may have resulted in lower efficiency. In contrast, this study applied a modified method from Fitriansyah et al. (2021) that directly analyzed DOM powder using a spectrophotometric assay optimized for our sample matrix. 

			Furthermore, the drying method used in this study (oven drying at 60°C for 2 days) may have influenced the phenol content. While prolonged heating can potentially degrade heat-sensitive phenolic, moderate drying temperatures like 60°C have been shown to preserve phenolic compounds effectively. For instance, oven drying at 60°C provided greatest conservation of phenolics in pomegranate peel flour (Wanderley et al., 2023). Similarly, Babaei et al. (2025) reported oven-drying at 70°C in Capparis spinosa L. fruits resulted in a total phenolic content of 5.3 mg GAE/g, which is comparable to our result in this study.

			These findings suggest that the high phenolic content in DOM observed in this study is not anomalous but consistent with data from other plant sources processed at similar temperatures. Moreover, it is plausible that prolonged drying at moderate temperature not only preserved but also enhanced phenolic extractability by breaking down plant cell structures. The antioxidant properties of DOM are therefore likely associated with its high levels of flavonoids and phenolic compounds. Phenolic compounds, characterized by hydroxyl groups attached to aromatic rings, are known to donate hydrogen atoms, allowing DPPH (2,2-diphenyl-1-picrylhydrazyl) radicals to be reduced to a more stable form (Pereira et al., 2009).

			This study also identified antinutritional factors (ANFs). ANFs are able to reduce nutrient absorption and digestion, impairing growth performance in poultry (Yano et al., 2024), while it was also reported that combination of tannin and saponin in ruminant feed is able to significantly reduce ammonia production (Jayanegara et al., 2020). In addition, poultry is more sensitive to tannin compared to ruminant (Çalişlar, 2018). Thus, determining ANFs presence is crucial in this study as the objects are native chicken. Here, tannin and saponin are two mains observed ANFs.

			Animal performance

			Statistical analysis of the effect of DOM supplementation on the growth performance of native chickens, presented in Table 3, showed that the dietary inclusion of DOM did not result in significant changes in any growth performance parameters (p>0.05). It implies that the growth performance of native chickens observed in the study were relatively similar across all treatments including feed intake (FI), feed conversion ratio (FCR), body weight gain (BWG), and final weight. Similar findings are observed in broiler chickens up to 15% in the diet by Silitonga et al. (2020) and up to 20% in drinking water by Zakiyatulyaqin et al. (2020). Given that FI is main factor influencing other animal performances (Abdollahi et al., 2018), these unexpected findings are likely attributed to the low supplementation level, which may have been insufficient to manifest any noticeable impact from the addition of DOM. 

			Classen (2017) stated that factors influencing FI include nutrient content, livestock age, environment, diseases, and the form and manufacturing process of the feed. In this study, regardless of the treatment, all birds received similar nutrient content, were of the same age, had the same feed form, and were housed in similar facilities. However, no animal diseases were observed in this study. Thus, manufacturing process of the feed appears to be influencing factor for the observed lack of significant difference in FI.

			The scordinin content in Dayak onions is speculated to be the cause of the observed results in this study. Scordinin is a volatile compound found in Dayak onion, which makes it prone to evaporation when exposed to heat during the feed heating process (Zakiyatulyaqin et al., 2020). Scordinin serves as a natural growth promoter by stimulating cell growth and repairing damaged body cells (Berliana et al., 2018). However, its effectiveness may have been compromised due to evaporation that occurs during the production of DOM. Additionally, scordinin levels were not measured in this study. Therefore, the extent of its presence in the finished feed and its potential contribution to the observed outcomes remain uncertain.

			Histomorphology of jejunal small intestine

			The growth of chickens is influenced by the digestion and absorption of nutrients, which are linked to the morphological and functional development of the small intestine (Lisnahan and Nahak, 2020). This study resulted in no significant differences were observed in the height or width of the jejunal villi among treatments (p>0.05), although DOM supplementation significantly influenced crypt depth (p<0.05) and the villus height to crypt depth ratio in the jejunum (p<0.05) (Table 4). To our best knowledge, unfortunately, no single studies have reported the histomorphological effects of DOM. However, we can speculate that the insignificant results for VW and VH

			Table 3: Effect of DOM supplementation on the chicken performances.

			
				
					
					
					
					
					
				
				
					
							
							Treatment

						
							
							FI (g)

						
							
							FCR

						
							
							BWG (g)

						
							
							Final weight (g)

						
					

					
							
							T0

						
							
							2147.96±20.90

						
							
							2.51±0.33

						
							
							688.12±105.19

						
							
							1119.27±78.97

						
					

					
							
							T1

						
							
							2183.25±46.41

						
							
							2.32±0.18

						
							
							745.31±48.15

						
							
							1241.37±38.66

						
					

					
							
							T2

						
							
							2129.32±38.62

						
							
							2.42±0.20

						
							
							746.36±67.32

						
							
							1315.80±271.16

						
					

					
							
							T3

						
							
							2150.10±17.24

						
							
							2.24±0.30

						
							
							766.41±100.91

						
							
							1429.92±155.69

						
					

					
							
							T4

						
							
							2139.21±20.69

						
							
							2.46±0.33

						
							
							695.38±83.80

						
							
							1226.59±161.64

						
					

					
							
							P value

						
							
							0.741

						
							
							0.651

						
							
							0.618

						
							
							0.144

						
					

				
			

			Note: T0 (Control) = 0% (basal diet without adding DOM), T1 = Control + 0.5% DOM, T2 = Control + 1.0% DOM, T3 = Control + 1.5% DOM, and T4 = Control + 2.0% DOM.

			Table 4: Effect of DOM supplementation on histomorphology of jejunal small intestine.

			
				
					
					
					
					
					
					
					
					
				
				
					
							
							Parameter

						
							
							T0

						
							
							T1

						
							
							T2

						
							
							T3

						
							
							T4

						
							
							SEM

						
							
							P-value

						
					

					
							
							Villus height (VH) (ɥm)

						
							
							1082.20

						
							
							1155.74

						
							
							962.61

						
							
							1103.46

						
							
							987.26

						
							
							30.313

						
							
							0.207

						
					

					
							
							Villus width (VW) (ɥm)

						
							
							262.68

						
							
							211.32

						
							
							207.99

						
							
							252.63

						
							
							229.81

						
							
							15.776

						
							
							0.844

						
					

					
							
							Crypt depth (CD) (ɥm)

						
							
							396.72bc

						
							
							594.31a

						
							
							614.29a

						
							
							451.85b

						
							
							330.82c

						
							
							37.777

						
							
							0.002

						
					

					
							
							VH:CD ratio

						
							
							2.73ab

						
							
							1.94bc

						
							
							1.56c

						
							
							2.46ab

						
							
							3.01a

						
							
							0.188

						
							
							0.023

						
					

				
			

			Note: Means within a row without a common superscript differ significantly (P < 0.05). T0 (Control) = 0% (basal diet without adding DOM), T1 = Control + 0.5% DOM, T2 = Control + 1.0% DOM, T3 = Control + 1.5% DOM, and T4 = Control + 2.0% DOM.

			are likely due to the synergistic effect of the negligible FI. Lisnahan and Nahak (2020) reported that the increase in villi size (VH and VW) is positively correlated with feed consumption and growth. It is plausible that the lack of significant growth in VH or VW resulted from insufficient nutrient intake, which in turn could not significantly optimize animal performance. Furthermore, Ravindran and Reza (2021) emphasized that the development of VH and VW plays a significant role in nutrient absorption for chicken. An increase in VW and VH of the small intestine is generally associated with an expansion in its surface area (Kiela and Ghishan, 2016), suggesting that DOM supplementation may not have been significantly enhanced the surface area for nutrient absorption. Additionally, the growth in length and diameter of intestinal segments enhances the surface area available for nutrient uptake.

			In contrast, both CD and the VH:CD ratio was affected significantly by the DOM supplementation. For CD, a significant increase was observed at T1 and T2, followed by a gradual, significant decrease at T4. In the case of the VH:CD ratio, however, a significant decrease was noted at T2, followed by a notable increase at T4. Kavoi et al. (2016) explained that in the crypts, cell proliferation occurs through mitosis, and these newly formed cells migrate to the villus tip, where they serve as a protective barrier for the small intestinal cells. The observed increase in T1 and T2 suggest that a 0.5-1.0% DOM supplementation may delay the migration of newly formed epithelial cells to the tip of the villus, potentially impacting the antimicrobial and detoxifying functions of the small intestine. In contrast, the decrease in CD at T4 (2.0% DOM) suggests a potential improvement in the efficiency of cell renewal. Additionally, Marchewka et al. (2021) emphasized that shallow crypts indicate that villi can survive for an extended period without requiring cell renewal. Furthermore, a higher ratio of VH:CD is associated with increased villus area. This aligns with the observations that T4, which had lowest CD value and the highest VH:CD ratio, suggest improved cell turnover and nutrient absorption with higher DOM supplementation. 

			We speculate that these findings result from the antibacterial activity of DOM, which indirectly supports crypt and villus performance. As presented in Table 2, DOM contains various phytochemical contents. These contents are able to serve as antibacterial, which are driven by their ability to disrupt key cellular processes especially T4. Flavonoids, as the largest group of phenol compound, inhibit bacterial growth by targeting nucleic acid synthesis (Hasnat et al., 2024), alkaloids functions as an anti-microtubule agent, inhibiting mitosis by blocking cell from progressing past the metaphase stage (Dhyani et al., 2022), steroids weaken membrane integrity which leading to cell rupture (Dogan et al., 2017), tannins and saponins disrupt cell wall permeability which hindering bacterial growth (Nugrahani et al., 2025). Together, these compounds work synergistically to effectively combat pathogenic bacterial activity.

			The decline in performance observed in T1 and T2, both in CD and the VH:CD ratio, may be due to feed sensitivity reactions. By T3, the chickens begin to adapt to the changes in feed formulations, with optimization occurring at T4. While no single study has specifically reported this mechanism in poultry, Coucke (2018) confirmed that feed sensitivity reactions are increasingly recognized as an important cause of intestinal tract atrophy. Unfortunately, as feed sensitivity was not measured in this study, the significance of this finding remains unclear.

			Microbial population

			One way to measure animal health is by investigating the presence of both beneficial and pathogenic bacteria. The gastrointestinal tract (GIT) of chickens begins to be colonized by bacterial species shortly after hatching (Ballou et al., 2016). The Lactobacillus genus account for nearly 70% of the microbiota (Shang et al., 2018), and is primarily found in the duodenum and jejunum. In contrast, Salmonella is a pathogenic bacterium that commonly causes illness in chicken (Stamilla et al., 2021). In the present study, we focused on investigating the presence of lactic acid bacteria (LAB) and Salmonella in jejunum to determine the chicken health.

			The microbial analysis presented in Table 5 revealed that T3 exhibited a significant increase in LAB populations and a significant reduction in Salmonella sp. compared to other treatments (p<0.05). This suggests a synergistic effect of DOM bioactive substances in DOM, which not

			Table 5: Effect of DOM supplementation on histomorphology of jejunal small intestine.

			
				
					
					
					
					
					
					
					
					
				
				
					
							
							Items

						
							
							Dietary treatments Jejunum microbial (cfu/g)

						
							
							Statistics

						
					

					
							
							T0

						
							
							T1

						
							
							T2

						
							
							T3

						
							
							T4

						
							
							SEM

						
							
							P-value

						
					

					
							
							Lactic acid bacteria (LAB)

						
							
							17.47 × 106 a

						
							
							29.64 × 105 a

						
							
							27.1 × 105 a

						
							
							41.47 × 106 b

						
							
							12.42 × 106 a

						
							
							41.83 × 105

						
							
							0.001

						
					

					
							
							Salmonella sp.

						
							
							4.33 × 102 b

						
							
							2.01 × 102 ab

						
							
							1.66 × 102 a

						
							
							1.00 × 102 a

						
							
							4.03 × 102 b

						
							
							4.04 × 101

						
							
							0.026

						
					

				
			

			Note: Means within a row without a common superscript differ significantly (P < 0.05). T0 (Control) = 0% (basal diet without adding DOM), T1 = Control + 0.5% DOM, T2 = Control + 1.0% DOM, T3 = Control + 1.5% DOM, and T4 = Control + 2.0% DOM.

			only increase LAB populations but also reduce Salmonella levels in the gastrointestinal tract (GIT). At doses of 1.0% (T2) and 1.5% (T3), DOM may provide the most optimal effect in enhancing the gut microbiota composition. A lower dose of DOM, such as in T1 (0.5% DOM), may not be effective enough in suppressing Salmonella, while higher doses (T4, 2.0% DOM) may be excessive or fail to provide additional significant effects. These findings align with those of (Sirajuddin et al., 2025) who reported that both the lowest and highest doses of Dayak onion extract resulted in higher level of Salmonella. Similarly, Hidayah et al. (2021) highlighted the strong antibacterial properties of Dayak onion extract, particularly its ability in suppressing the Salmonella activity.

			On the other hand, T0 and T4 exhibit similar levels of LAB and Salmonella sp. level in the GIT. The findings indicate that DOM supplementation effectively increased the LAB population in the jejunum of native chickens. This finding aligns with Zhang et al. (2015), who reported that phytobiotics, such as fermented ginkgo leaves rich in bioactive flavonoids, can increase the population of LAB in the ileum at a dose of 50 mg/kg of feed. This effect is likely due to the ability of DOM to modulate the intestinal microflora balance by increasing the population of LAB while suppressing pathogenic bacterial growth. The growth of LAB in the chicken GIT is influenced by favorable environmental conditions, including temperature, pH, and nutrient content (Widodo et al., 2015), suggesting DOM is able to provide ideal temperature, pH, sufficient nutrients for LAB growth. However, no single studies have reported the ability of Dayak onion to modulate temperature and pH in chicken GIT, thus we speculate that DOM is able to provide more digestible nutrients for LAB. 

			The main nutritional components in diet required by LAB include readily fermentable carbohydrates and protein (Wang et al., 2021). LAB use amylase to break down soluble carbohydrates and sequentially hydrolyze proteins. First, proteinase generates peptides, followed by peptidase activity that produces amino acids (Widodo et al., 2015). Additionally, LAB presence in the gut suppresses pathogenic bacteria by producing lactic acid and acetic acid, which lower pH and create inhospitable environment for pathogenic bacteria (Prastujati et al., 2023). This further explains why T0 and T4 exhibit similar concentration of both LAB and Salmonella, that is likely due to competition for nutritional resources in the GUT. 

			Furthermore, we also speculate that T3 provides the optimal concentration for promoting the growth of LAB. At this concentration, DOM might support LAB activity without overwhelming the gut environment with excess nutrients, creating a more favorable balance. In contrast, higher concentrations (T4 with 2.0% DOM) might not significantly improve LAB growth, or could even cause a shift in the microbial environment that negatively impacts LAB colonization, possibly due to changes in the gut’s overall nutrient availability or pH balance. However, Yuanita et al. (2019) emphasized that Dayak onion is able to lower pH in the GIT by producing short chain fatty acid. Thus, these findings remain unclear.

			CONCLUSION

			This study successfully evaluated the bioactive substance content of Dayak Onion Meal (DOM) and assessed its effect on the performance and intestinal health of superior native chicken. The results demonstrated that DOM supplementation, particularly T3 (1.5% DOM), positively influenced gut microbiota. Additionally, histomorphological changes were observed, suggesting potential benefits for intestinal health. While no significant improvements in overall growth performance were noted, these findings highlight the potential of DOM as a functional feed additive, offering a natural, antibiotic-free option for promoting gut health and modulating the gut microbiota in poultry.

			Future studies should explore a wider range of DOM concentration and investigate its impact over longer feeding periods to fully understand its potential for improve native chicken health and performance. Additionally, research should examine the presence and impact of antinutritional factors (such as tannins and saponins) in DOM, particularly for their effect on nutrient absorption in native chicken. 
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Abstract | Dayak onion (Eleutherine bulbosa) is a traditional medicinal plant rich in bioactive compounds with potential
health benefits. Its application as a natural feed additive in poultry nutrition has gained interest due to increasing
concerns over antibiotic resistance and demand for organic animal products. This study aimed to evaluate the bioactive
substance content of Dayak Onion Meal (DOM) and its effects on the intestinal health of superior native chickens,
using intestinal microbial populations and jejunal wall histomorphology as response criteria. A total of 120 superior
native chickens were randomly assigned to five dietary treatments for a 90-day rearing period. The treatments consisted
of a basal diet without additives (T0, control), and basal diets supplemented with 0.5% (T1), 1.0% (T2), 1.5% (T3),
and 2.0% (T4) DOM. Observed parameters were analyzed statistically using a completely randomized design with a
one-way arrangement. The difference between treatments was further tested using Duncan’s New Multiple Range Test.
The results revealed that DOM contained bioactive substances such as flavonoids, saponins, tannins, alkaloids, phenols,
and steroids. Supplementation of DOM did not significantly improved growth performance (P>0.05). However, 1.5%
DOM increased lactic acid bacteria (P<0.05) while reducing Sa/monella spp. populations (P<0.05) in the jejunum of
superior native chickens. In conclusion, dietary supplementation with 1.5% DOM demonstrates beneficial effects on
growth performance, microbial balance, and intestinal health of superior native chickens.

Keywords | Bioactive substance, Dayak onion, Intestinal health, Lactic acid bacteria, Microbial population, Native
chicken
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Chicken, has been developed as a viable alternative. KUB
chickens were introduced by the Ciawi Bogor Animal

INTRODUCTION

he demand for native chicken products in Indonesia
has been steadily rising (Hidayat and Asmarasari,
2015). However, production has not kept pace, resulting
in a supply deficit. To address this issue, Kampung Unggul
Badan Litbang Pertanian (KUB), or Superior Native

Research Institute under the Indonesian Agency for
Agricultural Research and Development (IAARD). These
chickens were selectively bred for improved egg production
and reduced broodiness while maintaining the genetic
characteristics of Indonesian native chickens (Muslim e#
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