


Original Research Article 

Preliminary Study on Mineral and Lipid Profile of Colostrum in Indigenous Kanni Aadu Goats
[bookmark: _GoBack]
Abstract
The present study was undertaken to evaluate the mineral and lipid composition of colostrum in indigenous Kanni Aadu goats. A total of eleven colostrum samples were collected immediately after parturition and analysed for calcium, phosphorus, magnesium, triglycerides, and cholesterol using standard analytical procedures. The results indicated that calcium ranged from 6.51 to 11.22 mg/dL (10.14 ± 0.37), phosphorus from 47.07 to 290.02 mg/dL (219.47 ± 19.26), and magnesium from 2.46 to 8.07 mg/dL (6.74 ± 0.51). Triglyceride levels varied between 64 and 134 mg/dL (88.36 ± 5.54), while cholesterol ranged from 1 to 5 mg/dL (2.64 ± 0.45). The findings demonstrate that Kanni goat colostrum is a rich source of essential minerals and lipids required for neonatal growth and metabolic adaptation. This study provides baseline information on colostrum composition in Kanni aadu goats, which may be useful for improving neonatal management and exploring value-added applications.
Introduction
	Colostrum, the first secretion produced by the mammary gland immediately after parturition, is a highly specialized biological fluid essential for neonatal survival and development. It provides a concentrated source of nutrients, immunoglobulins, hormones, enzymes, and growth factors required for early growth and immune protection. In small ruminants such as goats, the epitheliochorial placenta prevents prenatal transfer of immunoglobulins, rendering newborn kids immunologically naive at birth. Therefore, timely ingestion of colostrum is critical for acquiring passive immunity (Argüello et al. 2004; Nowak and Poindron, 2006).
	Recent studies emphasize that colostrum is not merely a source of passive immunity but also a functional food influencing metabolic programming, intestinal development, and long-term productivity (McGrath et al. 2016; Godden et al. 2019). It contains significantly higher levels of proteins, lipids, vitamins, and minerals compared to mature milk. These nutrients support thermoregulation, enzymatic functions, and physiological adaptation in neonates. In addition, colostrum contains bioactive compounds such as lactoferrin, immunomodulatory peptides, cytokines, and oligosaccharides, which contribute to gut maturation and protection against pathogenic microorganisms (Playford et al. 2000; Stelwagen et al. 2009).
	Emerging evidence suggests that early colostrum intake not only ensures passive immunity but also influences gene expression and metabolic pathways in neonates, a concept referred to as “metabolic programming.” This phenomenon has long-term implications for growth performance, disease resistance, and productivity in livestock (Blum and Hammon, 2000; McGrath et al. 2016). Furthermore, recent advances in colostrum research indicate that its composition is highly dynamic and changes rapidly within the first 24–72 hours postpartum, emphasizing the importance of early feeding (Godden et al. 2019; Puppel et al. 2019).
	Minerals such as calcium, phosphorus, and magnesium play crucial roles in skeletal development, cellular metabolism, and neuromuscular function. Calcium is essential for bone formation and muscle contraction, while phosphorus contributes to energy metabolism and cellular signaling. Magnesium supports enzyme systems and metabolic processes (Blum and Hammon, 2000; Zanker et al. 2021). Variations in mineral composition are influenced by maternal nutrition and physiological status. Studies have demonstrated that mineral concentrations in colostrum are significantly higher than in mature milk, reflecting the increased physiological demand of neonates during the early postnatal period (Kessler et al. 2014; Puppel et al. 2019).
	In addition, mineral bioavailability in colostrum is enhanced due to the presence of binding proteins and organic complexes, which facilitate efficient absorption in the neonatal intestine. This is particularly important in the case of calcium and phosphorus, which are critical for rapid skeletal growth (Zanker et al. 2021). Recent reports also indicate that deficiencies or imbalances in maternal mineral nutrition during late gestation can directly influence colostrum quality and neonatal health outcomes (Castro et al. 2018).
	Lipids in colostrum, particularly triglycerides and cholesterol, serve as primary energy sources required for thermoregulation and survival in newborn animals. Goat colostrum is characterized by smaller fat globules and higher levels of medium-chain fatty acids, enhancing digestibility and energy utilization (Park et al. 2007; Claeys et al. 2014). Recent studies also highlight the role of lipids in immune modulation and cellular development (Souza et al. 2022). Medium-chain fatty acids are rapidly absorbed and metabolized, providing immediate energy to newborn animals, which is crucial for maintaining body temperature under adverse environmental conditions (Mayer and Fiechter, 2012).
	Moreover, cholesterol present in colostrum plays a vital role in membrane structure, steroid hormone synthesis, and neural development. Recent research has also suggested that lipid fractions in colostrum may influence gut microbiota composition and immune system maturation in neonates (Puppel et al. 2019; Souza et al. 2022). These findings highlight the multifaceted role of lipids beyond simple energy provision.
	Indigenous goat breeds such as Kanni Aadu goats are valuable genetic resources adapted to local agro-climatic conditions. They exhibit superior adaptability, disease resistance, and ability to thrive under low-input systems, making them highly important for rural livelihoods. Despite their importance, limited information is available on their colostrum composition, particularly with respect to mineral and lipid profiles. Colostrum composition is known to vary widely depending on breed, parity, nutritional status, environmental conditions, and management practices. Breed-specific variations have been reported in several studies, indicating the need for detailed investigations in indigenous breeds (Mellado et al. 2020; Souza et al. 2022). Furthermore, climatic stress and feeding practices in tropical regions may influence colostrum quality, necessitating region-specific research.
	Recent global interest in functional foods and nutraceuticals has also increased the importance of studying colostrum composition. Goat colostrum, in particular, has gained attention due to its hypoallergenic properties, better digestibility, and potential therapeutic applications in human health (Haenlein, 2017; Kessler et al. 2014). Understanding its detailed composition can open new avenues for its utilization in value-added products.
	In addition to its well-established nutritional and immunological roles, colostrum has recently been recognized as a source of several biologically active molecules that contribute to cellular differentiation, tissue repair, and organ development in neonates. Growth factors such as insulin-like growth factor (IGF), epidermal growth factor (EGF), and transforming growth factor (TGF) present in colostrum play a critical role in stimulating intestinal cell proliferation and enhancing nutrient absorption capacity during the early postnatal period. These bioactive compounds are particularly important in small ruminants, where rapid gastrointestinal maturation is essential for efficient digestion and utilization of nutrients (Ontsouka et al. 2016).
	Furthermore, the antioxidant components present in colostrum, including vitamins A, E, and enzymatic antioxidants, help in reducing oxidative stress in newborn animals. Neonates are particularly vulnerable to oxidative damage due to the sudden transition from a relatively hypoxic intrauterine environment to an oxygen-rich external environment. The presence of antioxidant systems in colostrum therefore plays a protective role by stabilizing cellular structures and enhancing immune responses (Sordillo et al. 2016).
	Another important aspect of colostrum is its role in shaping the early gut microbiota. Recent studies have demonstrated that oligosaccharides and other prebiotic components in colostrum promote the growth of beneficial microorganisms such as Lactobacillus and Bifidobacterium, which are essential for maintaining gut health and preventing enteric infections. This early microbial colonization has long-term implications for immune system development and disease resistance in livestock (Fischer-Tlustos et al. 2020).
	In the context of goat production systems, particularly under tropical and semi-arid conditions, environmental stressors such as heat stress and nutritional limitations can significantly influence colostrum quality. Studies have shown that heat stress during late gestation can alter colostrum composition by reducing immunoglobulin concentration and modifying nutrient profiles, thereby affecting neonatal health (Tao et al. 2019). Therefore, understanding the compositional characteristics of colostrum in indigenous breeds like Kanni Aadu goats becomes increasingly important for developing appropriate management strategies.
	Moreover, with the growing interest in sustainable livestock production, there is increasing emphasis on utilizing locally adapted breeds that can perform efficiently under resource-limited conditions. Kanni Aadu goats, being well adapted to the agro-climatic conditions of Tamil Nadu, represent a valuable genetic resource. However, scientific data on their colostrum composition remain scarce. Generating such data is essential not only for improving kid survival and growth but also for supporting conservation and genetic improvement programs. Thus, a comprehensive understanding of colostrum composition, including its mineral and lipid fractions, along with its functional properties, is essential for optimizing neonatal nutrition, improving animal productivity, and exploring potential applications in functional food development.
	Therefore, the present study was conducted to evaluate the mineral and lipid composition of colostrum in Kanni Aadu goats and to provide baseline data for improving neonatal management, enhancing productivity, and exploring its potential applications in functional food and nutraceutical development.
Materials and Methods
Sample Collection
	A total of eleven (n = 11) colostrum samples were collected from clinically healthy Kanni Aadu goats maintained under similar management conditions in the Tirunelveli region of Tamil Nadu. Samples were collected immediately after parturition under hygienic conditions using sterile containers. The samples were transported under chilled conditions to the laboratory and stored at 4°C until analysis.
Determination of Mineral Composition
	Calcium and magnesium concentrations were estimated using colorimetric methods (Arsenazo III for calcium and Xylidyl blue method for magnesium) with commercially available diagnostic kits. Phosphorus was determined using the phosphomolybdate UV method. Absorbance readings were taken using a UV–visible spectrophotometer, and values were expressed in mg/dL.
Determination of Lipid Components
	Triglycerides and cholesterol were estimated using enzymatic colorimetric methods (GPO/POD for triglycerides and CHOD/POD for cholesterol) following standard laboratory procedures. Concentrations were calculated using calibration standards provided with the kits.

Statistical Analysis
	Data were analyzed using descriptive statistical methods. Minimum, maximum, mean, standard deviation, and standard error values were calculated. Results are presented as mean ± standard error.
Results and Discussion
Table 1. Mineral and lipid composition of Kanni goat colostrum (n = 11)
	Parameter
	Minimum
	Maximum
	Mean ± SE

	Calcium (mg/dL)
	6.51
	11.22
	10.14 ± 0.37

	Phosphorus (mg/dL)
	47.07
	290.02
	219.47 ± 19.26

	Magnesium (mg/dL)
	2.46
	8.07
	6.74 ± 0.51

	Triglycerides (mg/dL)
	64
	134
	88.36 ± 5.54

	Cholesterol (mg/dL)
	1
	5
	2.64 ± 0.45


	The mineral and lipid composition of Kanni goat colostrum is presented in Table 1. The results revealed considerable variation among samples, which may be attributed to differences in individual animal physiology, parity, nutritional status, and stage of colostrum collection. Such variability in colostrum composition has been widely reported in small ruminants and is considered a normal physiological phenomenon during the early postpartum period (Stelwagen et al. 2009; McGrath et al. 2016).
	Recent studies also indicate that colostrum composition is highly dynamic and influenced by maternal nutrition, environmental factors, and management practices (Godden et al. 2019; Souza et al. 2022). The variability observed in the present study is therefore in agreement with earlier and recent reports.
Mineral Composition
Calcium
	The calcium content of Kanni goat colostrum ranged from 6.51 to 11.22 mg/dL, with a mean value of 10.14 ± 0.37 mg/dL. Calcium is essential for skeletal development, muscle contraction, nerve impulse transmission, and enzyme activation in newborn animals.
The values obtained in the present study are comparable with those reported in goat colostrum by Raynal-Ljutovac et al. (2008), who observed calcium concentrations ranging between 8.0 and 12.5 mg/dL during early lactation. Similarly, Csapó et al. (1996) reported calcium levels of approximately 9.5–11.8 mg/dL in goat colostrum, which closely aligns with the present findings.
	The relatively high calcium concentration compared to mature milk supports the role of colostrum in early skeletal development. This elevated level is mainly attributed to increased permeability of mammary epithelial cells during early lactation, facilitating the transfer of minerals from blood into colostrum (Blum and Hammon, 2000). Recent findings by Zanker et al. (2021) also emphasize that higher calcium levels in colostrum are crucial for proper bone mineralization and metabolic adaptation in neonates.
Phosphorus
	Phosphorus content showed wide variation, ranging from 47.07 to 290.02 mg/dL, with a mean value of 219.47 ± 19.26 mg/dL. Phosphorus plays a critical role in bone mineralization, energy metabolism, and cellular signaling. The mean phosphorus value observed in this study is higher than those reported by Park et al. (2007), who recorded phosphorus levels in goat milk ranging between 90 and 160 mg/dL, indicating that colostrum contains significantly higher phosphorus concentrations than mature milk. Csapó et al. (1996) also reported phosphorus levels in goat colostrum ranging from 150 to 250 mg/dL, which is consistent with the upper range observed in the present study.
	The wide variation in phosphorus levels may be attributed to differences in dietary mineral intake, physiological status, and stage of lactation. Mellado et al. (2020) reported that phosphorus concentration in colostrum is significantly influenced by maternal nutrition and mineral supplementation during late gestation, which may explain the variability observed.
Magnesium
	Magnesium levels ranged from 2.46 to 8.07 mg/dL, with a mean value of 6.74 ± 0.51 mg/dL. Magnesium is essential for enzymatic activity, neuromuscular function, and energy metabolism. The magnesium values observed in the present study are comparable with those reported by Csapó et al. (1996), who documented magnesium concentrations ranging from 3.5 to 7.5 mg/dL in goat colostrum. Similarly, Raynal-Ljutovac et al. (2008) reported magnesium levels of approximately 4.0–8.0 mg/dL, supporting the findings of the present study. Magnesium concentration is typically higher in colostrum than in mature milk and decreases as lactation progresses. Recent studies have also highlighted its role in maintaining metabolic stability and preventing disorders in neonates (Zanker et al. 2021).
Lipid Composition
Triglycerides
	The triglyceride content in Kanni goat colostrum ranged from 64 to 134 mg/dL, with an average of 88.36 ± 5.54 mg/dL. Triglycerides represent the primary energy source in colostrum and are essential for thermoregulation and metabolic activity in neonates. The values observed in the present study are in agreement with those reported by Park et al. (2007), who indicated triglyceride levels in goat milk ranging from 70 to 120 mg/dL. Higher values in colostrum compared to mature milk have also been reported by McGrath et al. (2016), emphasizing the energy-rich nature of colostrum. Playford et al. (2000) reported that lipid-rich colostrum plays a crucial role in maintaining energy balance in newborn animals. Recent studies by Souza et al. (2022) further suggest that triglycerides in colostrum contribute to metabolic programming and immune development.
Cholesterol
Cholesterol levels varied from 1 to 5 mg/dL, with a mean value of 2.64 ± 0.45 mg/dL. Cholesterol is an essential component of cell membranes and a precursor for steroid hormones and bile acids. The values observed in the present study are slightly lower but comparable to those reported by Contarini and Povolo (2013), who reported cholesterol levels in colostrum ranging from 2.0 to 6.0 mg/dL. Similar ranges have been documented in small ruminants by Claeys et al. (2014). The presence of cholesterol in colostrum supports rapid cellular growth and brain development in neonates. Additionally, cholesterol plays a role in immune system development and cellular signaling processes.
	The results of the present study indicate that Kanni goat colostrum is rich in essential minerals and lipids required for neonatal growth and development. The elevated mineral content supports skeletal development and metabolic processes, while lipid components provide concentrated energy for thermoregulation and physiological adaptation. The observed variability in nutrient composition highlights the importance of ensuring early and adequate colostrum intake by newborn kids. These findings are consistent with previous studies indicating that colostrum is a highly concentrated nutritional and immunological source during the early postnatal period (Stelwagen et al. 2009; Godden et al. 2019). The baseline data generated in this study provide valuable information for improving neonatal feeding strategies and exploring the potential utilization of goat colostrum in functional food and nutraceutical applications.
Conclusion
	The present study demonstrated that colostrum from indigenous Kanni Aadu goats contains appreciable levels of essential minerals and lipids required for neonatal development. The observed nutrient composition highlights the importance of timely colostrum intake for ensuring proper growth, thermoregulation, and metabolic adaptation in newborn kids. The variability observed among samples suggests the influence of individual and management-related factors. The baseline data generated in this study can be useful for improving colostrum management practices and may support future research on functional and value-added applications of goat colostrum. Further studies with larger sample sizes and additional parameters are recommended to strengthen these findings.
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