Effect of Feeding Soymilk blended with Turmeric (Curcuma longa .L) Powder on Growth Performance, Nutrient Digestibility, and Feeding Cost in Osmanabadi Kids





	ABSTRACT
          This research aimed to examine the impact of supplementing soymilk blended with turmeric powder on the growth performance, nutrient digestibility, parasitic incidence and feeding cost in Osmanabadi kids. The trial was carried out over 180 days at the Goat Unit, Department of A.H.D.S., VNMKV, Parbhani. A total of 20 kids, aged between 3 to 6 months and of similar body conformation, were randomly divided into four dietary groups (T1 to T4) with five animals in each. All groups received a standard concentrate mixture with 50 ml of soymilk, while groups T2, T3, and T4 were additionally supplemented with 0.5%, 0.75%, and 1.0% turmeric powder, respectively (% of turmeric powder based on concentrate mixture). Green and dry fodder were offered freely throughout the experiment. Weekly records of growth performance i.e body weight, body length, chest girth and height were maintained. The results indicated that kids in the T4 group showed significantly higher gains in body weight and body measurements compared to the other groups. Final body weight and average daily weight gain were highest in T4, with an 18.29% improvement over the control (T1). Dry matter intake (687.40 g/day), digestibility of crude protein (73.96%), ether extract (64.04%) and NFE (65.07%) were also highest in T4 and feeding cost per kg weight gain was lowest in T4 (Rs.184.98). The findings highlight the potential benefits of using 1.0 % turmeric powder in soymilk as a natural growth promoter and also improves feed utilization and profitability in Osmanabadi kids. 
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INTRODUCTION
Goat farming plays vital role in rural economy of India. The Goat population in Maharashtra is 106.0 lakh (10.60 million).Out of 106.0 lakh Goats 22.01 % are pure + graded breeds and the 77.98% are non-descript breeds. Total Osmanabadi breed population in Marathwada region is 4.79 lakh. As per 20th Livestock Census, number of Osmanabadi breed is highest in comparison with other pure graded breeds of Goats in Maharashtra. Osmanabadi goats mainly famous for meat quality but growth performance of Osmanabadi kids are not up to the breed standard and suffer from suboptimal growth due to feed limitations. Soymilk is a plant-based, non-dairy beverage that serves as a cost-effective alternative to animal milk. It is rich in high-quality protein and also supplies carbohydrates, fats, vitamins and minerals Turmeric has bioactive compounds like curcumin with proven antioxidant and antimicrobial benefits. This study investigates efficacy of turmeric when blended with soymilk in improving growth, feed utilization and profitability in Osmanabadi kids
MATERIALS AND METHODS
The current study was conducted at Goat Unit Department of A.H.D.S., Vasantrao Naik Marathwada Krishi Vidyapeeth, Parbhani. Duration of experiment was 180 days and 15 days as a pre-experimental period. In this experiment, twenty kids of same age and uniform conformation were selected and grouped under same weight and average age (3-6 month) in four treatments groups and five kids in each group. The animals were housed individually in clean, well-ventilated and secure shelters each equipped with a separate feeder to maintain hygiene and prevent cross-contamination. The kids were allowed to move freely in an open paddock for one hour each morning (08:00–09:00 hr) to facilitate physical exercise. Stall feeding was adopted at the time of experimental trial. Animals were fed a concentrate mixture supplemented with soymilk blended with turmeric, according to the treatment groups. T1 (Control) group fed with concentrate mixture + 50 ml soymilk, T2 group fed with concentrate mixture + 50 ml soymilk blended with 0.5 % turmeric powder, T3 group fed with concentrate mixture + 50 ml soymilk blended with 0.75 % turmeric powder and T4 group fed with concentrate mixture + 50 ml soymilk blended with 1.0 % turmeric powder (% of turmeric powder based on concentrate mixture) along with dry and green roughages ad lib. Water was available free choice to kids during the experimental period. 
Growth trial
Observation of growth performance, live body weight (kg), Body length (cm), Chest girth (cm) and Body height (cm) of all experimental kids were recorded at weekly intervals. The average daily body weight gain of all experimental goat kids was calculated from difference in body weight attained at 0 day and 180 day.
Digestibility trial and Sample collection
 	A digestibility trial was conducted after 180 days of experimental period. The samples of concentrate mixtures, soymilk, turmeric powder, roughage and feces were dried in a hot air oven at 100°C till constant weight for dry matter determination. Samples were ground and preserved for further chemical analysis.
Chemical analysis
The nutrient content of feedstuffs and faecal samples were determined by methods recommended by AOAC (1995). CP was determined by a Kjeldahl method (AOAC, 1995), EE by Soxhlet extractor method, CF by acid alkali method.
Statistical analysis
The data collected from the research was analysed using a Completely Randomized Design (CRD). Standard errors (SE) and critical differences (CD) at the 5% level of significance was calculated for treatment comparisons and presented in tables.
RESULTS AND DISCUSSION
Chemical composition of feed   
The chemical composition of the feed provided to Osmanabadi kids is shown in the following table 1. The DM content of Treatments T1, T2, T3, and T4 are 89.08 percent, 89.53 percent, 89.76 per cent and 89.99 per cent, respectively. Amount of CP found in T1, T2, T3, and T4 is 21.91 per cent, 21.95 per cent, 21.98 per cent and 22 per cent, respectively. EE is found in treatment T1, T2, T3, and T4 are 4.97 per cent, 5.03 percent, 5.06 per cent, and 5.09 per cent, respectively. CF content is 11.37 percent, 11.38 percent, 11.39 percent and 11.40 percent in treatments T1, T2, T3, and T4, respectively. 
Table 1: Chemical composition of feed (Per cent)
	Particular 
	Soymilk 
	Turmeric powder 
	T1 
	T2 
	T3 
	T4 

	DM 
	09.01 
	91.00 
	89.08 
	89.53 
	89.76 
	89.99 

	CP 
	03.00 
	09.40 
	21.91 
	21.95 
	21.98 
	22.00 

	EE 
	02.60 
	02.50 
	04.97 
	05.03 
	05.06 
	05.09 

	CF 
	01.50 
	12.00 
	11.37 
	11.38 
	11.39 
	11.40 

	NFE 
	02.50 
	68.80 
	52.27 
	52.61 
	52.79 
	52.96 

	Total Ash 
	00.50 
	06.80 
	04.89 
	04.92 
	04.94 
	04.95 


T1 contains concentrate +50 ml soymilk, T2 contains concentrate +50 ml soymilk blended with 0.5% turmeric powder, T3 contains concentrate +50 ml soymilk blended with 0.75% turmeric powder, T4 contains concentrate +50 ml soymilk blended with 1.0 % turmeric powder
NFE is found in 52.27 per cent, 52.61 per cent, 52.79 per cent and 52.96 per cent in treatments of T1, T2, T3, and T4, respectively. Total ash of Treatments T1, T2, T3, and T4 are 4.89 percent, 4.92 percent, 4.94 percent and 4.95 percent, respectively. Akinnuli and Olabanji (2013) further reported that soymilk contains approximately 3.5% protein, 2.0% fat, 2.9% carbohydrate, and 0.5% ash. Youssef et al. (2014) reported that turmeric powder contains 67.91% carbohydrates (NFE), 4.02% crude fiber, 2.46% fat and 9.34% crude protein. Ikpeama et al. (2014) found turmeric to contain 9.42% crude protein, 4.60% crude fiber, 6.85% fat (ether extract) and 2.85% ash.
Growth performance
The growth performance parameters of Osmanabadi kids subjected to various dietary treatments (T1 to T4) are presented in Table 2. The initial body weight of kids were statistically non-significant (NS) across all treatment groups, indicating homogeneity at the start of the trial. However, significant differences (p < 0.05) were observed in all subsequent growth traits, with the T4 group consistently outperforming others across the measured parameters. The final body weight was highest in the T4 group (25.22 kg), followed by T3 (23.09 kg), T2 (22.00 kg) and T1 (21.32 kg). A similar trend was observed in total weight gain, with T4 showing the maximum gain (14.56 kg), significantly (p < 0.05) higher than the other groups. 
The average daily weight gain (ADG) also showed a significant upward trend, ranging from 59.26 g in T1 to 80.87 g in T4, reflecting improved feed conversion efficiency in higher treatment groups. The body conformation traits such as final body length, chest girth and body height followed a similar pattern, with T4 exhibiting the highest values (56.00 cm, 67.73 cm and 66.15 cm, respectively). The final body weight increased by 3.90 kg, reflecting an 18.29% relative improvement over T1. Similarly, improvements were observed in body measurements, body length improved by 3.51% (1.90 cm), chest girth by 3.80% (2.48 cm) and body height by 3.82% (2.44 cm).The results clearly indicate a positive correlation between treatment intensity and growth performance, with the T4 group demonstrating statistically superior growth in all aspects measured.
Table 2: Growth performance of kids under different treatment groups
	Attributes
	T1
	T2 
	T3 
	T4 
	SE
	CD

	Initial weight (kg)
	10.63
	10.68
	10.61
	10.67
	00.12
	NS

	Final weight (kg)
	21.32d
	22.00c
	23.09b
	25.22a
	00.11
	00.34

	Total weight gain (kg)
	10.69c
	11.32c
	12.47b
	14.56a
	00.15
	00.45

	Average daily weight gain (g)
	59.26d
	62.90c
	69.30b
	80.87a
	00.84
	02.53

	Final body length (cm)
	54.10d
	54.45c
	54.96b
	56.00a
	0.05
	00.14

	Final chest girth (cm)
	65.25d
	65.70c
	66.40b
	67.73a
	0.07
	00.21

	Final body height (cm)
	63.71d
	64.16c
	64.85b
	66.15a
	0.06
	00.2


T1 contains concentrate +50 ml soymilk, T2 contains concentrate +50 ml soymilk blended with 0.5% turmeric powder, T3 contains concentrate +50 ml soymilk blended with 0.75% turmeric powder, T4 contains concentrate +50 ml soymilk blended with 1.0 % turmeric powder
The findings are supported by Pingale (2022), who reported significantly improved live weight and average daily gain in Osmanabadi kids fed with turmeric-supplemented diets. Similarly, Narute et al. (2014) observed enhanced growth and digestibility in goats receiving herbal mixtures containing turmeric. The improved growth performance in soymilk-fed kids also aligns with the work of Sarker et al. (2015) and Moniruzzaman et al. (2021), who found soymilk to be an effective growth-promoting milk replacer in goat and lamb rearing.
Dry Matter Intake and Digestibility
Table 3: Dry Matter Intake and Digestibility in different treatments
	Treatment
	DMI (g/day)
	DM Digestibility (%)
	CP Digestibility (%)
	EE Digestibility (%)
	CF Digestibility (%)
	NFE Digestibility (%)

	T1
	562.00c 
	69.97b 
	70.27b
	57.55c
	55.09c 
	61.62c 

	T2
	595.00b 
	70.92b 
	71.04b 
	58.73c 
	56.54b
	62.41b

	T3
	604.20b 
	71.88ab 
	72.04b 
	60.92b 
	57.55b 
	63.39b 

	T4
	687.40a 
	73.98a 
	73.96a 
	64.04a 
	59.20a 
	65.07a 


T1 contains concentrate +50 ml soymilk, T2 contains concentrate +50 ml soymilk blended with 0.5% turmeric powder, T3 contains concentrate +50 ml soymilk blended with 0.75% turmeric powder, T4 contains concentrate +50 ml soymilk blended with 1.0 % turmeric powder
[bookmark: _GoBack]The digestibility trial revealed that dry matter intake in kids fed with T4 was significantly higher (P<0.05) compared to those fed with T3, T2 and T1. The digestibility of dry matter was also higher (P<0.05) in T4. Furthermore, the digestibility coefficients of crude protein (CP), ether extract (EE), crude fibre (CF) and nitrogen-free extract (NFE) were significantly higher (P<0.05) in T4, which was supplemented with soymilk blended with 1% turmeric powder indicate improved palatability and rumen fermentation efficiency. DM, CP, EE, CP and NFE digestibility improved by 5.73, 5.30, 11.27, 7.46 and 5.5 per cent respectively over the control (T1). This can be attributed to bioactive compounds of turmeric (mainly curcumin) which are known to improve the gut health, stimulate bile secretion and enhance enzymatic activity leading to better nutrient breakdown and absorption. Adebisi et al. (2022) and Susilawati et al. (2024) noted that supplemented goats with 0.1% turmeric powder and observed increased dry matter and organic matter digestibility without affecting rumen pH, thereby improving nutrient digestion. The protein-rich nature of soymilk likely synergized with turmeric to maximize nutrient absorption.
Feeding cost
It is observed from Table 4 total feed cost per kid was 2526, 2608.8, 2650.2 and 2691.6 Rs. In treatment T1, T2, T3 and T4 respectively. The cost per kg live weight gain 236.29, 230.45, 212.35 and 184.98 Rs. in treatment T1, T2, T3 and T4 respectively. It was seen from results treatment T4 has lowest cost per kg live weight gain and treatment T1 has highest cost per kg live weight gain.
Table 4: Feeding cost in different treatments
	Treatment
	Total Feed Cost (Rs)
	Weight Gain (kg)
	Cost/kg Gain (Rs)

	T1
	2526.00
	10.69
	236.29

	T2
	2608.80
	11.32
	230.45

	T3
	2650.20
	12.48
	212.35

	T4
	2691.60
	14.55
	184.98


T1 contains concentrate +50 ml soymilk, T2 contains concentrate +50 ml soymilk blended with 0.5% turmeric powder, T3 contains concentrate +50 ml soymilk blended with 0.75% turmeric powder, T4 contains concentrate +50 ml soymilk blended with 1.0% turmeric powder
These findings are in line with those of Pingale (2022), who reported that turmeric supplementation in Osmanabadi kids improved feed utilization and reduced cost per unit of body weight gain. Similarly, Kumar et al. (2015) observed that herbal feed additives like turmeric enhanced digestive efficiency and weight gain in goats, thereby improving economic returns per animal.
CONCLUSION
Feeding soymilk blended with 1% turmeric powder (T4) resulted in a significant improvement in body weight gain of Osmanabadi kids by 9%, 15% and 18% compared to T3, T2 and T1, respectively. Additionally, T4 showed notable enhancement in other growth parameters including chest girth, body length and body height. Supplementation of soymilk with 1% turmeric powder (T4) significantly improved nutrient digestibility in Osmanabadi kids compared to the control group (T1). The average nutrient digestibility in T4 showed a 7% increase over the control. This enhancement indicates that turmeric positively influenced gut health and feed utilization, resulting in better digestion and absorption of nutrients. The inclusion of soymilk blended with turmeric (Curcuma longa L.) powder at 1.0% in concentrate feed was economically beneficial. The cost per kg live weight gain was ₹236.29 (T1), ₹230.45 (T2), ₹212.35 (T3) and ₹184.98 (T4), with T4 being the most cost-effective.
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