Effects of Vitamin Supplementation on Feed Intake and Egg Production Performance in Commercial Layer Chickens, Kolaka, Indonesia
	
M. Askari Zakariah1*[image: ], Alima Bachtiar Abdullahi2[image: ], Nurul Amin3[image: ] Failal Ulfi Mauliah4[image: ]Ahmad Muhklis Ramdani1[image: ]Edi Usman4[image: ]Ikbal4[image: ]Nurfaillah4[image: ]Muh Fikriadi Darwis4[image: ]Rifaldi4[image: ]Pardawati1[image: ]Andi Faisal5[image: ]Vill Janna Ningzi5[image: ]

	

	1 Department of Animal Science, Universitas Sains Islam Al Mawaddah Warrahmah Kolaka, Kolaka 93511, Indonesia
2 Department of Animal Science, Politeknik Pertanian Negeri Pangkajene Kepulauan, Pangkep 90671, Indonesia
3 Department of Animal Science, Universitas Muhammadiyah Parepare, Parepare 91214, Indonesia
4 Department of Health, Universitas Sains Islam Al Mawaddah Warrahmah Kolaka, Kolaka 93511, Indonesia
5 Department of Agribussines, Universitas Sains Islam Al Mawaddah Warrahmah Kolaka, Kolaka 93511, Indonesia
5 Department of Management Education Islamic, Universitas Sains Islam Al Mawaddah Warrahmah Kolaka, Kolaka 93511, Indonesia
6 Department of English Departement, Universitas Sains Islam Al Mawaddah Warrahmah Kolaka, Kolaka 93511, Indonesia



Corresponding Author Email: askari@usimar.ac.id

Author No.1: https://orcid.org/0000-0003-2818-2945
Author No.2 https://orcid.org/0009-0003-5299-6807
Author No. 3: 
Author No. 4: https://orcid.org/0009-0004-5654-6632
Author No. 5 https://orcid.org/0009-0002-2265-5529
[bookmark: _GoBack]Author No. 6: https://orcid.org/0009-0002-5664-9055
Author No. 7: https://orcid.org/0009-0000-4346-9579
Author No. 8: https://orcid.org/0009-0003-1472-8828
Author No. 9: https://orcid.org/0009-0004-3753-0467
Author No. 10 https://orcid.org/0009-0003-3966-6555
Author No. 11 https://orcid.org/0009-0004-5550-561X
Author No. 12 
Author No. 13 




ABSTRACT
This study aimed to evaluate the effects of different vitamin supplements on feed intake and egg production performance of commercial laying hens under tropical conditions in Kolaka, Southeast Sulawesi, Indonesia. A total of 1,300 Isa Brown hens were observed for 12 consecutive weeks (weeks 21–45 of production) in a commercial layer farm operating under semi-intensive management. Four types of commercial multivitamin formulations—Vitastress, Egg Stimulant, Kumavit, and Fortevit—were alternately administered through drinking water according to the farm’s management schedule. Data on feed intake (g/bird/day) and egg production rate (%) were collected weekly and analyzed using one-way ANOVA followed by Duncan’s Multiple Range Test (DMRT) at p < 0.05. Results revealed that vitamin supplementation significantly affected both feed intake and egg production. Hens receiving Vitastress exhibited the highest feed intake (111.57 ± 2.88 g/bird/day) and egg production (92.44 ± 0.35%) compared to other treatments (p < 0.05). These findings indicate that a balanced multivitamin–electrolyte formulation effectively enhances nutrient utilization, metabolic stability, and resistance to heat stress. Conversely, lower performance in the Fortevit and Egg Stimulant groups may reflect differences in vitamin composition and antioxidant capacity. In conclusion, vitamin supplementation plays a crucial role in sustaining laying performance under tropical environmental stress. Among the tested products, Vitastress demonstrated superior efficacy in maintaining feed intake and egg production, highlighting the importance of selecting antioxidant-rich multivitamin formulations for optimal layer productivity in hot–humid climates.
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1. Introduction
[bookmark: OLE_LINK6][bookmark: OLE_LINK5]The poultry industry plays a pivotal role in supporting food security, human nutrition, and rural livelihoods in many developing countries, including Indonesia. Eggs, as one of the most affordable and versatile animal protein sources, have gained increasing importance in meeting the nutritional requirements of the growing global population. Global egg production has risen steadily, with Asia contributing more than 64% of total world output (FAO, n.d.). In Indonesia, the laying hen sector has expanded over the past decade, reflected in rising national layer-egg output reported by official livestock statistics (Pusdatin Kementan, 2023). However, productivity and efficiency in layer farming remain heavily influenced by feed management, environmental conditions, and nutritional adequacy.

Feed intake represents one of the most crucial determinants of egg production performance because it governs nutrient intake for maintenance and egg formation and directly affects efficiency outcomes such as feed conversion (Leeson & Summers, 2005). In tropical regions, feed intake is often negatively affected by environmental stressors—particularly high ambient temperature and humidity—which suppress appetite, alter metabolism, and impair nutrient digestion and absorption, ultimately reducing performance and egg quality (Brugaletta et al., 2022; Wasti et al., 2020; Kim et al., 2024).

To overcome these challenges, vitamin supplementation has become increasingly significant. Vitamins are organic compounds required in small quantities but essential for normal physiological function, including enzymatic cofactor roles, antioxidant defense, immune competence, and reproductive health (Combs, 2012; Leeson & Summers, 2005; McDowell, 2000). Vitamin inadequacy can manifest as reduced performance and compromised health and egg quality, while meeting requirements is fundamental for sustained production (NRC, 1994). Under heat stress, antioxidant-focused nutritional strategies—including vitamin support—are frequently discussed as practical approaches to mitigate oxidative and physiological stress responses (Wasti et al., 2020; Khan, 2011).

Several studies have confirmed the value of antioxidant vitamins, particularly vitamins E and C, in supporting laying-hen performance under heat stress. For example, Çiftçi et al. (2005) reported that supplementing diets with vitamin E (125 mg/kg) and vitamin C (200 mg/kg) improved egg production and egg quality in laying hens exposed to chronic heat stress. Puthpongsiriporn et al. (2001) also showed that higher dietary vitamin E (e.g., 65 IU/kg) improved egg mass during heat stress, and providing vitamin C via drinking water (1,000 ppm) enhanced immune-related responses in heat-stressed hens.

Other vitamins also play critical roles in maintaining physiological homeostasis. Vitamin D3 is essential for calcium utilization and has well-established links to skeletal status and eggshell-related outcomes in laying hens, including studies comparing vitamin D3 and 25-hydroxyvitamin D3 supplementation in late-lay birds (Jing et al., 2022; Chen et al., 2020). Vitamin A supports epithelial integrity and normal function, while B-complex vitamins contribute to energy metabolism and nervous-system function (Combs, 2012; McDowell, 2000). In tropical layer farms, farmers often apply combined vitamin formulations via drinking water (e.g., multivitamin mixes containing A, D3, E, K, and B-complex vitamins) during climatic fluctuations to help maintain appetite and reduce stress.

The tropical environment of Indonesia poses unique challenges to layer productivity. Heat stress in poultry is commonly associated with increased respiration/panting, reduced feed intake, altered endocrine responses, immune suppression, and oxidative imbalance that can impair production and egg quality (Brugaletta et al., 2022; Wasti et al., 2020; Kim et al., 2024). In such conditions, dietary antioxidants such as vitamins C and E can help counter oxidative stress, supporting physiological stability and performance under hot-humid environments (Ajakaiye et al., 2010; Çiftçi et al., 2005; Puthpongsiriporn et al., 2001).

Despite these well-established effects, much of the existing literature originates from controlled experimental settings. Field-based evidence from commercial farms in tropical environments—especially studies integrating routine farm records—remains comparatively limited, yet is crucial for Indonesia where local feed formulations and management practices may modify responses to supplementation. Furthermore, the cost-effectiveness of supplementation in commercial operations remains an important practical question.

Therefore, this study aims to evaluate the effects of vitamin supplementation on feed intake and egg production performance in commercial layer chickens under tropical conditions in Kolaka, Indonesia. Using weekly farm data, this research analyzes the relationship between vitamin use, feed intake patterns, and egg productivity over an extended observation period. The study’s novelty lies in its practical approach—linking real farm management data with nutritional intervention—thus providing insights applicable to tropical poultry production systems.

The outcomes of this study are expected to (1) quantify the influence of vitamin supplementation on feed intake and laying performance, (2) assess the relationship between supplementation frequency and feed efficiency, and (3) provide recommendations for optimal supplementation strategies tailored to local environmental and economic conditions. These findings could inform best practices in feed management and nutritional planning, helping layer producers in tropical climates enhance productivity, reduce feed wastage, and maintain profitability amid environmental challenges.


2. MATERIAL AND METHODS
Experimental Site and Animal Management
This study was conducted at RL Farm, a commercial layer chicken operation located in Samaturu District, Kolaka Regency, Southeast Sulawesi, Indonesia. The farm maintains approximately 1,300 Isa Brown layer chickens, managed under a semi-intensive system with battery cage housing. The farm’s primary output consists of commercial table eggs supplied to the local Kolaka market.
Observations were carried out for 12 consecutive weeks (March–May 2025) during the peak laying period (24–36 weeks of age). Management practices—including feeding schedule, water provision, cleaning, egg collection, and supplementation routines—were recorded through structured observation and interviews with the farm owner. The farm’s environmental conditions were typical of a tropical lowland region, with daily temperatures ranging from 28–33°C and relative humidity of 70–85%. Such hot–humid conditions are widely associated with heat stress in poultry, commonly leading to reduced feed intake, impaired nutrient utilization, and declines in laying performance and egg quality compared with thermoneutral conditions (Lara & Rostagno, 2013; Wasti et al., 2020; Kim et al., 2020).

Feed Formulation and Preparation
The primary material utilized in this study was a self-formulated layer feed (ration), prepared using locally sourced ingredients. The main feed components included ground maize (corn), layer concentrate, and rice bran (dedak). These ingredients were combined using a feed mixer (mixer ransum) to achieve a uniform blend of the final ration, as recommended in standard feed-manufacturing practice (FAO, 1994). The typical formulation employed at RL Farm consisted of 50% ground maize, 35% layer concentrate, and 15% rice bran, as presented in Table 1. This proportion is consistent with the “semi self-mixing” practice commonly described for layer diets in Indonesia—combining commercial concentrate with maize and rice bran—where typical ranges are maize 50–55%, concentrate 30–35%, and rice bran 15–20% (Rasyaf, 2012). From a nutritional standpoint, maize and rice bran are widely used as energy sources in poultry diets, while the concentrate supplies protein, minerals, and vitamins to meet layer requirements (NRC, 1994; Leeson & Summers, 2005). In addition, peer-reviewed studies indicate rice bran can be used in layer diets at moderate inclusion rates (e.g., 10–15%) without compromising performance when diets are properly formulated and ingredient quality is controlled (Samli et al., 2006; Mariey et al., 2006)



Table 1. Composition of experimental layer diet
	Ingredient
	Percentage (%)

	Ground Maize
	50

	Layer Concentrate
	35

	Rice Bran
	15

	Total
	100


All ingredients were weighed according to the required proportions and thoroughly mixed in the feed mixer to achieve a uniform diet. The feed was prepared regularly in batches to ensure freshness and consistency.

Vitamin Supplementation Protocol
	The multivitamin preparation used was Fortevit® (PT Medion Farma Jaya, Bandung, Indonesia), a commercial water-soluble poultry multivitamin. Based on the product information, Fortevit is indicated for chicks, pullets, layers, and breeders, with dosing in drinking water that varies by purpose (e.g., 10 g/60 L to support growth and help overcome stress, 10 g/15 L to prevent diseases due to vitamin deficiencies, and 10 g/120 L to help maintain egg production at peak levels) (Medion Farma, n.d.). In the present farm, Fortevit was administered at 1 g per 2 L of drinking water following the farm’s routine and referring to label guidance. The product’s declared vitamin profile includes vitamins A, D₃, E, K₃, B₁, B₂, B₆, B₁₂, vitamin C, niacin, plus folic acid, biotin, and calcium D-pantothenate (Direktorat Jenderal Peternakan dan Kesehatan Hewan, n.d.; MakassarHobi, n.d.). 

Feeding Management
Layers at RL Farm were provided with feed formulated as described above. The amount of feed allocated per bird was calculated based on the total population of hens, with a daily provision of approximately 110–120 g/hen/day, which is consistent with typical commercial-layer feed intake ranges reported in breeding-company performance/management standards (Hy-Line International, 2025; H&N, 2024). Feeding was routinely performed at 2:00 PM each day, as determined by the farm’s management protocol. This timing was intended to help maintain intake under hot–humid conditions by adjusting feeding time and nutrient availability during cooler periods and shell-formation hours; heat-stress guidance for layers emphasizes the importance of feeding time management (e.g., allocating a larger proportion of feed in the late afternoon/evening and using additional feeding opportunities at cooler times) to reduce heat load from digestion and support eggshell formation (Lohmann Breeders, n.d.; H&N, 2024). 
Data Collection
This study was conducted at a commercial laying-hen farm located in Kolaka Regency, Southeast Sulawesi, Indonesia. The observation period covered weeks 21 to 45 of production, corresponding to the phase of peak and stable egg production.
The data were obtained from routine production records maintained by the farm management, which included: (1). Age (weeks); (2). Type of vitamin supplementation; (3). Average feed intake (g/bird/day); (4). Egg production rate (%); (5). Mortality (birds/week). 
Four types of commercial vitamins were used alternately during the observation period, namely Egg Stimulant, Fortevit, Kumavit, and Vitastress. Each vitamin was applied according to the farm’s standard management rotation, and no additional treatments were introduced to avoid bias.


Data Analysis
[bookmark: OLE_LINK24][bookmark: OLE_LINK23]Descriptive statistics (mean ± standard deviation) were calculated for body weight, feed intake, and egg production to summarize the general performance pattern for each vitamin treatment. 
A one-way Analysis of Variance (ANOVA) was performed to determine the effect of vitamin type on production performance. When significant differences were detected (p < 0.05), DMRT test was used for post hoc comparison among treatment means.

3. RESULT AND DISCUSSION
Performance of Laying Hens under Different VitaminTreatments
Descriptive analysis was conducted to identify production trends under different vitamin treatments. Table 1 summarizes the mean and standard deviation of the main performance indicators.
The present study demonstrated that vitamin supplementation significantly affected both feed intake and egg production of laying hens. Among the treatments, birds receiving Vitastress showed the highest feed intake and egg production, while those supplemented with Fortevit and Egg Stimulant exhibited lower performance levels. This finding indicates that different multivitamin formulations may contribute variably to metabolic support, stress tolerance, and productive efficiency in layers, depending on their vitamin profile and the birds’ physiological needs under farm conditions.

Table 1. Mean performance of laying hens under different vitamin treatments (weeks 21–45)

	Parameter
	Vitastress (mean ± SD)
	Egg Stimulant (mean ± SD)
	Kumavit (mean ± SD)
	Fortevit (mean ± SD)
	p-value (ANOVA)

	Feed intake (g/bird/day)
	111.57 ± 2.88a
	105.44 ± 7.00b
	104.29 ± 1.24b
	102.00 ± 9.36b
	0.000005

	Egg production (%)
	92.44 ± 0.35a
	81.52 ± 23.47b
	86.84 ± 1.89b
	74.28 ± 36.15b
	0.0373


Note: Different superscript letters within the same row indicate significant differences (p < 0.05) according to Duncan’s Multiple Range Test (DMRT).

The higher feed intake and egg output observed with Vitastress supplementation may relate to its use as an “anti-stress” supplement that typically combines vitamins with electrolytes, which is relevant under hot–humid tropical conditions where birds experience reduced intake and disturbed acid–base balance. Reviews consistently report that heat stress depresses feed intake and production, and nutritional interventions—including antioxidant vitamins and electrolyte management—can partially mitigate these effects in laying hens (He et al., 2018; Wasti et al., 2020; Livingston et al., 2022). Practical guidance sources also commonly recommend electrolyte/vitamin support via drinking water during heat stress periods (University of Minnesota Extension, n.d.).
This interpretation aligns with experimental evidence showing benefits of antioxidant vitamins during heat stress. For instance, vitamin E and/or C supplementation improved performance or egg traits during heat stress in laying hens, including improvements in egg mass or egg quality responses in heat-stressed conditions (Puthpongsiriporn et al., 2001) and improved production performance under hot tropical conditions with vitamins C and E (Ajakaiye et al., 2010). A broader review also concludes that vitamin C supplementation is beneficial for counteracting several heat-stress-related declines in poultry, including productivity and egg quality (Abidin, 2013).
Feed intake can also be viewed as a proxy for birds’ physiological comfort under environmental challenge; heat stress consistently reduces voluntary feed intake, and interventions that improve thermotolerance and oxidative balance may help stabilize intake and laying persistency (He et al., 2018; Wasti et al., 2020). Therefore, differences among Vitastress, Fortevit, and Egg Stimulant in the present study may stem from differences in formulation (vitamin spectrum, dose delivered via water, electrolytes), baseline dietary adequacy, and bioavailability under on-farm conditions rather than from “vitamins” as a single uniform treatment. 
The improvement in egg production under the better-performing supplementation strategy is also consistent with reports that higher or more adequate vitamin supply can support laying performance and egg quality, particularly in situations where birds are older or under stress (Gan et al., 2020). Conversely, evidence from commercial-layer trials indicates that reducing vitamin premix levels can negatively affect laying performance and eggshell quality, suggesting outcomes are sensitive to the adequacy of the vitamin supply delivered to birds (Choi et al., 2025).
Overall, the present results support the hypothesis that more complete “anti-stress” supplementation strategies (often combining vitamins with electrolyte support) can improve feed utilization efficiency and egg productivity in commercial layers maintained under tropical conditions. However, because responses to vitamin supplementation vary with stress intensity, diet composition, delivery method, and baseline nutrient status, and because some treatment groups had smaller sample sizes, further replicated field trials would be valuable to confirm these differences under controlled comparisons (Surai, 2019; He et al., 2018).



4. CONCLUSION
The study concluded that vitamin supplementation significantly influenced feed intake and egg production of laying hens, with Vitastress yielding the best performance due to its balanced multivitamin and electrolyte formulation. These results highlight the importance of selecting antioxidant-rich vitamin supplements to sustain productivity under tropical heat stress conditions.
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