


Impact of Berberine and Selenium Yeast Supplementation on growth Performance of Jamunapari Goat kids

ABSTRACT:
Background: Berberine and selenium yeast supplementation exhibited a positive effect on the growth performance of Jamunapari Goat kids by enhancing body weight and overall body weight gain.
Aims: The present study evaluated the effects of dietary berberine and selenium Yeast supplementation, either individually or in combination, on the growth performance of Jamunapari goat kids.
Study Design: A completely randomized experimental design was adopted for the study.
Place and Duration of Study: The experiment was carried out at the Livestock Research Center, Sardar Vallabhbhai Patel University of Agriculture and Technology, Modipuram, Meerut, Uttar Pradesh, India, during the period from May to August 2025.
Methodology: A total of 28 kids with an average body weight of 10.57± kg and ages ranging from 3 to 9 months were selected and randomly allocated to four treatment groups of 7 animals each under a completely randomized design. The basal diet for the 120-day feeding study was a full mixed ration. While the animals in groups T1 and T2 were supplemented with Berberine at 500mg/kg dry matter and Selenium Yeast at 3mg/kg dry matter, respectively, the animals in the control group were fed simply the basal diet. The T3 group received a combination of both Berberine and Selenium Yeast at the same supplementation levels. All experimental kids were offered a basal ration comprising concentrate, green fodder, and straw in the proportion of 50:30:20. Throughout the trial, growth performance parameters, including body weight, body weight gain (BWG), dry matter intake (DMI), and feed conversion ratio (FCR), were evaluated at fortnightly intervals.
Results: A significant treatment effect was observed on growth performance parameters. Kids in the T3 group attained a higher final body weight than those in the control group (P<0.05). Body weight gain was greatest in T1 and T3, intermediate in T2 and lowest in the control group (P<0.05). Dry matter intake increased significantly in the supplemented groups compared with the control (P<0.05). Moreover, T3 group shows better feed conversion ratio (P<0.05) as compared to other supplemented group and control group.
Conclusion: Overall, the combined supplementation of Berberine and Selenium yeast demonstrated a beneficial effect on the growth by improving body weight, body weight gain, increasing dry matter intake and enhancing feed conversion ratio.
Keywords: Berberine, feed conversion ratio, growth performance, Jamunapari kids, Selenium Yeast
INTRODUCTION:
Goat farming is the backbone of rural India securing livelihoods for over 70% of marginal livestock producers while driving the national economy through meat, milk, and skin, and providing essential financial stability and employment during agricultural uncertainties (Rajeev AK Aggarwal et al., 2022). Their low maintenance and adaptability make them an economically sustainable livestock species under resource-limited farming conditions. India has the largest goat population globally, with 148.2 million animals according to the 20th Livestock Census (2019). Goat farming contributes substantially to the national economy through the production of meat, milk, and skin, while also providing employment opportunities and financial security during periods of agricultural uncertainty (Rajeev AK Aggarwalet al., 2022). In addition, goats support household nutrition, income generation, and asset accumulation in rural communities (M.K. Singh et al., 2016). Among the recognized goat breeds of India, Jamunapari isone of the most prominentdairy breeds. The breed is found primarily in the Etawah district of Uttar Pradesh's Chakarnagar region (Sudhir Kumar Rawat et al., 2014).Public awareness concerning food qualityand safety has increased, leading to greater preference for healthy, organic, and residue-free animal products. This change in consumer behavior and sustainable management systems (Tiam Radin et al. 2025).
Berberine is a naturally occurring quaternary isoquinoline alkaloid belonging to the protoberberine group and is obtained from several medicinal plant families likeBerberidaceae, Ranunculaceae, and Papaveraceae (Ilyas et al., 2020). It is mainly extracted from the roots, rhizomes and stemsof medicinal plants such as barberry (Berberis aristata), and Oregon grape (Berberis aquifolium) (Wang et al., 2014). In recent years, Berberine has attracted significant scientific attention for its diverse biological and therapeutic properties. Several investigations have demonstrated its ability to regulate glucose and lipid metabolism, enhance antioxidant defense mechanisms, reduce inflammatory response, and improve insulin sensitivity, thereby helping to alleviate insulin resistance (Ilyas et al., 2020; Wang et al., 2014; Li et al., 2014). Recent studies indicate that, Berberine supplementation improves productivity and growth performance by increasing feed intake and body weight, offering potential economic benefit in production systems (Pirillo and Catapano, 2015). 
Selenium (Se) a crucial trace mineral, playing a fundamental role in numerous physiological and metabolic pathways across both human and animal species. It forms an important component of antioxidant enzymes such as glutathione peroxidase as well as several Selenoproteins that protect cells against oxidative damage (Ujang Tinggi, 2008). Adequate selenium intake is therefore critical for maintaining cellular integrity, metabolic stability, and overall health status (Brenneisen et al., 2005). Selenium also contributes significantly to reproductive efficiency, and even slight variations in dietary Selenium concentration may influence animal health, productivity, and reproductive performance.Among the different sources of Selenium, organic Selenium in the form of Selenium Yeast has received a lot of attention because of its greater bioavailability and lower toxicity compared to inorganic Selenium compounds. Selenium Yeast is a recommended dietary supplement in animal nutrition because it is more effectively absorbed, digested, and used by the body (Arnaut et al., 2021). Studies have demonstrated that organic Selenium supplementation enhances GPx activity and promotes greater Selenium deposition in tissues, particularly in broiler muscle, compared to inorganic forms (Ahmad et al., 2012). In view of the growing interest in natural feed additives, the present investigation was conducted to assess the effects of Berberine and Selenium Yeast supplementation on the growth performance of Jamunapari goat kids. The outcomes of this study are expected to contribute to a better understanding of the potential of these dietary supplements to enhance growth efficiency, productivity, and overall health in goat production systems.
MATERIALS AND METHODS 
The research was undertaken at the Livestock Research Center of SVPUAT, Meerut, Uttar Pradesh, India. A total of twenty-eight Jamunapari goat kids of either sex aged between 3-9 months, with an average body weight of 10.57 ± 0.07 kg, were selected in a 120-day feeding trial. Following the recording of initial body weights, age and sex, the animals were randomly assigned to four dietary treatment groups in a completely randomized design, with seven animals included in each group. All kids were kept apart in well-ventilated pens and provided with free access to clean drinking water during the trial periods. The NRC (2001) suggested nutritional requirements were followed while creating the experimental diets (Table1.). Every day, a total mixed ration (TMR) comprising concentrate mixture, green fodder, and straw in a 50:30:20 ratio was made and fed to all groups as the basal diet. All experimental groups received the basal diet throughout the study period. The control group received no additives, whereas T1 animals were supplemented with Berberine at 500 mg/kg DM and T2 animals received Selenium Yeast at 3 mg/kg DM. The T3 group received a combined dietary supplementation of Berberine (500 mg/kg DM) and Selenium Yeast (3 mg/kg DM).All experimental kids were dewormed using Albomar® (Vibrac, Mumbai, India) before the start of the feeding trial.
Table 1.  Components and makeup of the diet provided over the period of 120-days
	Dietary components                  Content (g/kg on dry matter basis or as indicated)

	Ingredients composition 


 Straw from wheat                                  200
 Green Cowpea                                       170
 Sorghum/ maize green fodder               130
 Ground yellow maize                            250
 Wheat bran                                            90
 Mustard seed cake                                 145
 Mineral vitamin premix                         10
 Common salt                                          5
	 Chemical composition 


Dry matter                                             546
Crude protein                                        138
Ether extracts                                        36 
Neutral detergent fiber                          430
Acid Detergent fiber                             286
Ash                                                        72

The Initial body weight of all experimental kids was recorded before the start of the feeding trial and thereafter at fortnightly intervals during the 120-day experimental period. Using a calibrated digital weighing balance, body weights were recorded at 6:30 a.m. before feeding and watering. To calculate dry matter intake (DMI), daily records of feed provided and refusals were kept.
Growth performance was evaluated using BWG and FCR. Feed samples were analyzed for proximate composition using AOAC (2005) standard methods. The concentrations of NDF and ADF were determined according to the methodology outlined by Van Soest et al. (1991). Data from the growth performance study were statistically analyzed using the repeated-measures MIXED model in SPSS (Version 20.0; IBM Corp., Armonk, NY, USA). Differences among treatment means at various fortnightly intervals were assessed using Tukey’s Multiple Comparison Test.
RESULT AND DISCUSSION 
Table.2 Body weight (kg) of treatments at different sampling days
	Variable 
	
Days
	                  Treatment 
	
SEM
	            P-Value 

	


Body 
Weight 
(kg)
	
	Control
	T1
	T2
	T3
	
	T
	 D      
	TXD

	
	0
	10.51
	10.40
	10.72
	10.65
	0.63
	
	
	

	
	15
	11.12
	11.00
	11.33
	11.29
	0.63
	
	
	

	
	30
	11.79
	11.85
	12.00
	12.09
	0.63
	
	
	

	
	45
	12.42
	12.57
	12.70
	13.24
	0.64
	
	
	

	
	60
	13.16
	13.41
	13.49
	14.06
	0.65
	
	
	

	
	75
	13.93
	14.18
	14.29
	15.07
	0.62
	
	
	

	
	90
	14.76
	15.01
	15.15
	16.27
	0.60
	
	
	

	
	105
	15.66
	15.93
	16.09
	17.62
	0.59
	
	
	

	
	120
	16.54a
	16.91a
	17.05a
	19.39b
	0.58
	
	
	

	
	Mean
	13.32a
	13.47a
	13.65ab
	14.41b
	0.62
	.001
	.000
	.990


T1-Berberine supplemented group (500 mg/kg DM); T2- Selenium Yeast supplemented group (3 mg/kg DM); T3- Combined Berberine and Selenium Yeast supplemented group (500+3mg/kg DM); T-effect of treatments, SEM-Standard error of the mean; TXD- treatment-by-day interaction; D-effect of days. a, b, c- Values within a single row marked by varying superscripts indicate significant differences at P<0.05.

Table.3 Body weight gain (kg) of treatments at different sampling days
	Variable
	
Days
	                  Treatment
	
SEM
	            P-Value

	


Body 
Weight
 Gain
 (kg)
	
	Control
	  T1
	  T2
	 T3
	
	 T
	D        
	TXD

	
	15
	.0401a
	.0403a
	.0407ab
	.0423b
	0.004
	
	
	

	
	30
	.0443
	.0568
	.0450
	.0535
	0.003
	
	
	

	
	45
	.0423a
	.0477a
	.0467a
	.0767b
	0.003
	
	
	

	
	60
	.0493
	0.0561
	.0523
	.0547
	0.002
	
	
	

	
	75
	.0514
	.0513
	.0534
	.0674
	0.004
	
	
	

	
	90
	.0551
	.0557
	.0577
	.0799
	0.004
	
	
	

	
	105
	.0603a
	.0609a
	.0624a
	.0902b
	0.002
	
	
	

	
	120
	.0586a
	.0651a
	.0641a
	.1180b
	0.003
	
	
	

	
	Mean 
	.0502a
	.0542a
	.0528a
	.0728b
	0.003
	.000
	.000
	.000


T1-Berberine supplemented group (500 mg/kg DM); T2- Selenium Yeast supplemented group (3 mg/kg DM); T3- Combined Berberine and Selenium Yeast supplemented group (500+3mg/kg DM); T-effect of treatments, SEM-Standard error of the mean; TXD- treatment-by-day interaction; D-effect of days. a, b, c- Values within a single row marked by varying superscripts indicate significant differences at P<0.05.

Table. 4: Feed Conversion Ratioof treatments at different sampling days
	Variable 
	
Days 

	Treatment 
	
SEM
	P-Value

	


  Feed 
 Conversion 
  Ratio
	
	Control
	T1 
	T2
	T3
	
	 T
	 D
	TXD

	
	15
	11.48
	11.64
	11.93
	11.48
	0.97
	
	
	

	
	30
	11.35
	8.48
	11.35
	9.79
	0.81
	
	
	

	
	45
	12.92b
	11.54ab
	12.03b
	7.39a
	1.02
	
	
	

	
	60
	12.19
	11.10
	12.13
	10.58
	1.03
	
	
	

	
	75
	14.30
	13.41
	13.16
	10.34
	1.100
	
	
	

	
	90
	14.75
	15.65
	13.76
	9.55
	1.06
	
	
	

	
	105
	14.71b
	13.65b
	14.08b
	8.68a
	0.89
	
	
	

	
	120
	18.50c
	14.42b
	13.23b
	6.34a
	0.89
	
	
	

	
	Mean
	13.77c
	12.34b
	12.71bc
	9.39a
	0.97
	.000
	.000
	.000


T1-Berberine supplemented group (500 mg/kg DM); T2- Selenium Yeast supplemented group (3 mg/kg DM); T3- Combined Berberine and Selenium Yeast supplemented group (500+3mg/kg DM); T-effect of treatments, SEM-Standard error of the mean; TXD- treatment-by-day interaction; D-effect of days. a, b, c- Values within a single row marked by varying superscripts indicate significant differences at P<0.05.

Table 5 Dry Matter Intake of treatments at different sampling days
	Variable 
	
Days 
	                  Treatment 
	
SEM
	            P-Value 

	
 Dry 
 Matter 
Intake 
	
	Control
	T1
	T2
	T3
	
	T
	 D          
	 TXD

	
	15
	.464
	.465
	.487
	.526
	0.042
	
	
	

	
	30
	.504
	.476
	.508
	.484
	0.039
	
	
	

	
	45
	.530
	.551
	.560
	.521
	0.043
	
	
	

	
	60
	.602
	.618
	.633
	.522
	0.048
	
	
	

	
	75
	.734
	.668
	.701
	.610
	0.047
	
	
	

	
	90
	.815
	.772
	.790
	.660
	0.048
	
	
	

	
	105
	.887
	.840
	.879
	.719
	0.042
	
	
	

	
	120
	1.04c
	.953bc
	.851ab
	.727a
	0.042
	
	
	

	
	Mean 
	.698b
	.668b
	.676b
	.596a
	0.044
	.000
	.000
	.021


T1-Berberine supplemented group (500 mg/kg DM); T2- Selenium Yeast supplemented group (3 mg/kg DM); T3- Combined Berberine and Selenium Yeast supplemented group (500+3mg/kg DM); T-effect of treatments, SEM-Standard error of the mean; TXD- treatment-by-day interaction; D-effect of days. a, b, c- Values within a single row marked by varying superscripts indicate significant differences at P<0.05.

Fig.1 Changes in the body weight of Jamunapari kids with berberine and selenium yeast supplements every Fortnightly


Fig. 2 Changes in the body weight gain of Jamunapari kids with berberine and selenium yeast supplements every fortnightly




Fig.3Changes in the feed conversion ratio of Jamunapari kids with berberine and selenium yeast supplements every fortnightly


Fig.4 Changes in the dry matter intake of Jamunapari kids with berberine and selenium yeast supplements every fortnightly

The influence of various dietary treatments on the growth performance of experimental kids is summarized in Tables 2, 3, 4 and 5. A progressive increase in body weight was observed in all groups throughout the 120-days feeding trial. However, animals receiving the combined supplementation of Berberine and Selenium Yeast (T3) exhibited significantly greater (P<0.01) mean body weight than the control, T1, and T2 groups. Body weight gain was recorded in the T3 group, followed by T1 and T2, whereas the control group showed comparatively lower gains. Statistical analysis revealed that supplementation significantly increased body weight gain in treated animals compared with the unsupplemented group (P<0.01). Feed conversion ratio (FCR) was significantly influenced by dietary supplementation (P<0.01). In comparison to the other treatment groups, the T3 group showed the lowest FCR values, indicating better nutrient utilization and feed conversion efficiency. Dry matter intake was observed in the control group, followed sequentially by T2, T1, and T3 groups. Despite consuming relatively lower quantities of feed, animals in the T3 group achieved greater body weight gain and improved feed efficiency. Among the experimental treatments, the combination of Berberine and selenium yeast supplementation showed the best results for growth performance and feed conversion efficiency.

The current results showed that supplementing kids with Berberine and Selenium Yeast improved their growth performance by increasing body weight and DMI, while lowering feed conversion ratio (FCR). The improved performance observed in the combined treatment group suggests enhanced nutrient utilization and better feed efficiency in supplemented animals. The results of the present study are in accordance with the conclusion reported by (Jianing Lu et al., 2023) in Ira rabbits supplemented with Berberine showed an increment in ADG and ADFI.The improvement in average daily gain observed in the present study agrees with findings reported in weaned piglets supplemented with berberine and ellagic acid, where ADG increased significantly compared with the control group. The authors suggested that improved gut health and microbial fermentation contributed to better growth performance (Qin et al.,2023).Similar improvements in growth traits were also documented by Zhu et al. (2020) in yellow- feathered broilers receiving Berberine-enriched diets.The beneficial effects of Berberine on growth performance may be associated with its positive influence on gut health and nutrient metabolism. Earlier reports by Xu et al. (2020) and Malekinezhadet al. (2021) suggest that Berberine may help reduce the occurrence of diarrheal disorders and stimulate feed intake, thereby contributing to improved body weight gain. Furthermore, Ghavipanjeet al. (2021) reportedthat Berberine supplementation enhanced metabolizable protein intake, dry matter consumption and net energy availability in transition dairy goats, indicating improved nutrient utilization and energy balance. The positive effects of Selenium yeast observed in the present study are also supported by previous research findings. Qin Zhang et al. (2025) reported that dietary Selenium supplementation significantly enhanced growth performance and digestive enzyme activity in juvenile GIFT tilapia. Similar improvements in growth performance have been reported in lambs receiving selenium supplementation, where average daily gain increased significantly while feed conversion ratio improved (Del Razoet al., 2026).Similarly, Upton et al. (2008) also documented improved body weight and FCR in broilers receiving Selenium Yeast supplementation, which corroborates the present observation.

CONCLUSION
The supplementation of Berberine and Selenium yeast improved the growth performance of Jamunapari goat kids by enhancing body weight gain and feed conversion ratio. The combined supplementation showed better results than individual supplementation, indicating a synergistic effect.
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CONTROL	15	30	45	60	75	90	105	120	4.0100000000000004E-2	4.4299999999999999E-2	4.2299999999999997E-2	4.9300000000000267E-2	5.1400000000000001E-2	5.5100000000000003E-2	6.0299999999999999E-2	0	T1	15	30	45	60	75	90	105	120	4.0300000000000023E-2	5.6800000000000003E-2	4.7699999999999999E-2	5.6099999999999997E-2	5.1299999999999998E-2	5.5700000000000034E-2	6.0900000000000003E-2	6.5100000000000019E-2	T2	15	30	45	60	75	90	105	120	4.0700000000000014E-2	4.5000000000000012E-2	4.6699999999999998E-2	5.2299999999999999E-2	5.3400000000000003E-2	5.7700000000000133E-2	6.2400000000000122E-2	6.4100000000000004E-2	T3	15	30	45	60	75	90	105	120	4.2299999999999997E-2	5.3499999999999999E-2	7.6700000000000004E-2	5.4700000000000318E-2	6.7400000000000029E-2	7.9900000000000124E-2	9.0200000000000002E-2	0.11799999999999998	DAYS
Body Weight Gain (Kg/Day)
 CONTROL	15	30	45	60	75	90	105	120	11.48	11.350000000000026	12.92	12.19	14.3	14.75	14.709999999999999	18.5	 T1	15	30	45	60	75	90	105	120	11.639999999999999	8.48	11.54	11.1	13.41	15.65	13.65	14.42	 T2	15	30	45	60	75	90	105	120	11.93	11.350000000000026	12.03	12.129999999999999	13.16	13.76	14.08	13.229999999999999	T3	15	30	45	60	75	90	105	120	11.48	9.7900000000000009	7.39	10.58	10.34	9.5500000000000007	8.68	6.34	DAYS 
Feed Convwersion Ratio
CONTROL	15	30	45	60	75	90	105	120	0.46400000000000002	0.504	0.53	0.60200000000000065	0.73400000000000065	0.81499999999999995	0.88700000000000001	1.04	 T1	15	30	45	60	75	90	105	120	0.46500000000000002	0.47600000000000031	0.55100000000000005	0.61800000000000277	0.6680000000000037	0.77200000000000313	0.84000000000000064	0.95300000000000062	 T2	15	30	45	60	75	90	105	120	0.48700000000000032	0.50800000000000001	0.56000000000000005	0.63300000000000312	0.70100000000000062	0.79	0.87900000000000311	0.85100000000000064	 T3	15	30	45	60	75	90	105	120	0.52600000000000002	0.48400000000000032	0.52100000000000002	0.52200000000000002	0.61000000000000065	0.66000000000000358	0.71900000000000064	0.72700000000000065	DAYS
Dry Matter Intake
T1	15	30	45	60	75	90	105	120	11.48	11.350000000000026	0	12.19	14.3	14.75	0	0	T2	15	30	45	60	75	90	105	120	11.639999999999999	8.48	0	11.1	13.41	15.65	0	0	Series 3	15	30	45	60	75	90	105	120	11.93	11.350000000000026	0	12.129999999999999	13.16	13.76	0	0	Series 4	15	30	45	60	75	90	105	120	11.48	9.7900000000000009	0	10.58	10.34	9.5500000000000007	0	0	Series 5	15	30	45	60	75	90	105	120	0.97000000000000064	0.81	1.02	1.03	1.1000000000000001	1.06	0.89000000000000179	0.89000000000000179	CONTROL	0	15	30	45	60	75	90	105	120	10.51	11.12	11.79	12.42	13.16	13.93	14.76	15.66	16.54	T1	0	15	30	45	60	75	90	105	120	10.4	11	11.850000000000026	12.57	13.41	14.18	15.01	15.93	16.91	T2	0	15	30	45	60	75	90	105	120	10.719999999999999	11.33	12	12.7	13.49	14.29	15.15	16.09	17.05	T3	0	15	30	45	60	75	90	105	120	10.65	11.29	12.09	13.239999999999998	14.06	15.07	16.27	17.62	19.39	DAYS
Body Weight (Kg)
