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Abstract 

Minerals play important role inside the law and protection of various mobile activities of types: Macro 

minerals (Required in large amount) and Micro minerals (Required in small quantity). It plays very vital 

position in immunity, manufacturing and replica of animals. Deficiencies of sure mineral elements may 

additionally purpose reproductive disorders as minerals play a vital position in fitness and reproduction 

of the cattle. Infertility and reproductive disorders has emerged as essential problem in Indian farm 

animals farming. Adequate supplementation of minerals depends on age, stage of being pregnant and 

lactation. For the formation of structural aspect of frame and right functioning of enzymes, hormones, 

nutrients and cells, macro and micro minerals are similarly essential regulation and protection of various 

cellular activities within the animal's body.  
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Introduction  

Dairy enterprise performs a good sized position, in terms of their contribution to human 

vitamins (Milk and butter fats), plant vitamins (Farmyard manure) and strength (bullock 

electricity). Dairy farming is a reliable supply of livelihood for the rural terrible since it has the 

ability to provide gainful self-employment and sustainable earnings. In addition, it could be 

maintained with minimal capital investment and labour. Feeding of dairy cattle has a right 

away effect at the replica and production of the animals. Hence, addition of mineral mixture 

becomes crucial to achieve the overall potential of milk manufacturing and productiveness of 

the animal. 

Dairy livestock require at the least 17 minerals and three nutrients in their food regimen for 

best milk production, reproductive performance, and herd fitness. Although classical mineral 

or diet deficiency signs are uncommon, in many cases beneath- and overfeeding of positive 

minerals and vitamins does occur. Even small imbalances or deficiencies can turn into 

reproductive, fitness, and milk production troubles. 

 

Benefits of feeding mineral mixture 

 Helps in improving growth rate in calves. 

 Better utilization of absorbed nutrients. 

 Increases milk production in animals. 

 Improves reproductive efficiency and reduces inter- calving period. 

 Increases productive life of animals. 

 Improves immunity status. 

 

Prevents metabolic diseases like milk fever, ketosis, haematuria which occur around calving 

period. 

 

Feeding recommendation 
Calves 20-25 g daily 

Heifers and dry animals 50 g per animal daily 

https://www.veterinarypaper.com/
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Milking animals: 100-200 g per animal daily (as per milk 

production 

 

The importance of the mineral elements 

 
Milk production Ca, P 

Vitamin synthesis Co, S 

Immune System Cu, Zn, Mn, Cr, Fe, Se 

RBC synthesis Fe, Cu 

Energy Metabolism Mg, P, Mn 

Co-factor of Enzymes Zn, Cu, Mn, K, Mg, Ca, Mo 

Hormone system Mn, Zn, Mg, Fe, K 

Skeletal system Ca, Mg, Zn, Mn, P 

 

Calcium and phosphorous 

The most fulfilling degrees of dietary standardized total tract 

digestible calcium for retention of calcium and phosphorus 

have been suggested at or above zero 60% and 0.49% 

respectively (Lagos L.V. 2019) [15]. The bone formation 

requirements that have a near reference to the fitness and 

welfare of the animals determine the need for Ca and P. For a 

right purposeful musculoskeletal device, boom and 

performance developments must be combined with adequate 

bone formation Tanck 2001 [36]. Thus, the surpluses or 

deficiency of Ca and P have first-rate consequences on bone 

mineral content material and density, bone development and 

bone composition. The Ca and P dependent processes depend 

on the uptake, excretion and availability of those factors. 

Therefore, vast interest has been paid to the regulation of 

plasma parathyroid hormone, calcium-binding protein, 

calcitriol/1, 25(OH)2D3 [Sommerville, 1985 and Eklou-

Kalonji, 1999] and insulin-like boom factor-1 awareness 

Sørensen, 2018 [7, 34]. 

 

 
Source: Sampath et al., (2023) [30]. 

 

Fig 1: Health benefits and beneficial application of micro and marcro-minerals in non-ruminant 

 
Simple or conditioned deficiencies of mineral factors 

therefore have profound consequences on metabolism and 

tissue shape. To check the dietary consumption and adequacy 

of minerals, information wishes to be gathered on mineral 

element content material of ingredients, diets and water 

(Simsek and Aykut, 2007) [33]. Plants use these minerals as 

structural additives in carbohydrates and proteins; natural 

molecules in metabolism, which includes magnesium in 

chlorophyll and phosphorus in ATP; enzyme activators like 

potassium, and for retaining osmotic balance. Calcium is 

especially implicated in the upkeep of firmness of culmination 

(Olaiya, 2006) [24]. 

 

Zinc 

Zinc is a crucial element in bone metabolism which is needed 

to supply the matrix of collagen protein threads upon which 

the bone-forming calcium-phosphorus compound is 

deposited. It acts as a co-elementa essential function in bone 

fitness. Zinc additionally stimulates the production of 

enzymes answerable for the degradation and recycling of tired 

bits of bone protein. Zn can also effectphysiological motion of 

vitamin D on calcium metabolism and intervene with the 

anabolic activity of nutrition D, 2015 and, Zheng, 2014]. Zn 

can also affect the ordinary acts as a co-factor in over 2 

hundred enzymatic reactions and plays vitamin D on bone 

tissue [Mahdavi-Roshan] [20]. 

 

Magnesium 

Magnesium is an essential cofactor in eighty% of all cell 

enzymes and is a crucial contributor to bone fitness. About 

60% of the body magnesium is discovered in bone and it 

makes up approximately 1% of the entire bone mineral 

content [Dacey, 2001]. It is necessary for the conversion of 

diet D into its lively shape (Uwitonze, 2018) [3]. 
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Source: Sampath et al., (2023) [30]. 

 

Fig 2: Schematic view on the mode of action of the micro-minerals in non-ruminant diets. 

 
Copper  
Copper is involved in lots of organic procedures along with 
enzymatic reactions and bone fitness. The formation of bone, 
mineralization of skeleton, and the integrity of the connective 
tissue are substantially encouraged by means of copper 
(Aaseth, 2012 and Rondanelli, 2012) [1, 29]. 
 

Silicon and boron 
Several studies tested that silicon is also an vital trace mineral 
for regular bone development, cartilage boom, and stepped 
forward bone great (Pietak,2007 and Incharoen, 2016) [10, 26]. 
Some evidence indicates the involvement of silicon with 
calcium metabolism and the formation and stabilization of the 
extracellular bone matrix (Reffitt, 2003 and, Jugdaoh singh, 
2007) [28]. 
 
Boron  
Boron is more and more recognized as an element that has an 
influence on bone health via stabilizing and extending the half 
of-life of diet D and estrogen (Volpe, 1993 Penland 1992 and 
Institute of Medicine, 2001) [11, 25]. The supplementations of 
boron within the form of boric acid have been shown to 
growth bone electricity in rats and laying hens [Chapin, 1998 
and Wilson, 1998] [2]. 
 
Calcium 
Animals are provided minerals through food, mineral 
aggregate and mineral blocks. Ca is liable for development of 
bones and its function. Iron containing enzymes are worked as 
immune gadget in frame. In male animal’s reproductive 
standard performance are stricken by Cu deficiency (Dey, et 
al., 2018) [5]. 
 
Vitamins 
Supplemental vitamin D is wanted is required for normal 
calcification of bones (Driver, 2005) [6]. The secretion of 
parathyroid hormone is regulated with the aid of vitamin D 

thereby stimulating numerous tissues with vitamin D 
receptors (Norman, 1985) [23]. Regardless of beginning, 
vitamin D is an inactive pro hormone and need to first be 
metabolized to its hormonal shape before it could feature. 
Thus, to generate the biologically lively form, nutrition 
Dcholecalciferol is hydroxylated to twenty-five-
hydroxycholecal-ciferol (25[OH] 2D) by way of the enzyme 
25-hydroxylase; and ii) in the kidney, 25-
hydroxycholecalciferol is converted to at least one, 25(OH)2D 
by means of the enzyme 1α hydroxylase (Holick,2011 and 
Razzaque, 2011) [9, 27]. Supplemental vitamin D is required for 
the green absorption vitamin D needs to be processed 
similarly. This activation system takes place in 2 steps: i) in 
the liver, efficient absorption and metabolism of calcium and 
phosphorus consequently. 
Essential vitamins have to be provided in suitable quantities 
and in the paperwork which might be biologically utilizable 
for the efficient manufacturing of livestock and chicken and 
the renovation in their regular life features (Xu, 2019). The 
ratio of vitamin and minerals ought to be maintained. The 
animals must provide ok amount of minerals in all ranges of 
life functions (Ma YL, 2018 Li, 2018) [18, 19]. 
 

Technologies for the improvement of supplemental 
micronutrient bioavailability 
Nano-engineering of substances enhances their bioavailability 
by shielding them towards chemical situations in the GI tract, 
and permitting the controlled release in the GI tract or via an 
improved transfer thru the intestinal wall (Jampliek, 2019, 
Sharma, 2019) [12, 32]. The traits of nano-engineered substances 
affecting the final nutritional value encompass particle size, 
physical nation of nano- substances and their floor homes 
(Gonnet, 2010). Our examine additionally validated that lipid-
matrix lined ZnO at a low dose ought to replacement for the 
conventional excessive dose ZnO in weaning pigs (Upadhaya, 
2018) [8, 37]. 
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Recommendations for mineral supplementation 

Minerals are additives of the food regimen that should be 

administered in a managed, periodic, and cautious way. 

Mineral requirements may also vary by animal species, as 

well as breed, weight loss plan, area, and type of production. 

 Use salt resources nicely designed for each animal 

species. Industrial or cooking salt must now not be used. 

 The mineral supplements have to be palatable for the 

animals and be properly balanced according to the 

necessities. 

 The presentation of the minerals must be in keeping with 

the manufacturer’s hints. Wet, compacted or infected 

product ought to be avoided. 

 Mineral supplementation can be done according to soil 

and weight loss program analysis to modify to the 

wishes, as well as to establish an inexpensive fee. This 

will keep away from extra minerals in the food plan that 

can be poisonous. 

 In animal vitamins, the management of minerals should 

be done carefully in step with the degree of production 

and traits of the flock alter in constantly. 

 The balance of minerals is essential because the excess of 

a number of them reasons the inability to absorb others or 

block their capability. 

 

Conclusion 

Macro minerals are the ones which can be found in better 

proportions at the body stage and include calcium, 

phosphorus, potassium, magnesium, sulfur, and 

sodium/chlorine. Micro minerals, on the other hand, are in 

smaller proportions, but additionally have fundamental 

features in animals. In view of the importance of those macro 

and micro mineral factors within the nutrients of human 

beings, animals and vegetation and their metabolic inter-

relationships which impacts other critical factors wanted for 

the survival of residing organisms like enzymes, anti-

oxidants, nutrients and many others, it is critical to frequently 

obtain updated statistics on the minerals content of water and 

the variously normally fed on plant ingredients used for 

human and animal foods and feeds respectively e.g. Legumes, 

cereals, culmination and veggies. This is due to the 

consequences of chemicals like pesticides, herbicides, 

fertilizers at the mineral contents of the soils wherein these 

plant lives are cultivated. Genetic, vicinity and environmental 

factors may also impact the ranges of the mineral elements in 

flora. Further research is required to find out the minimal 

dietary stage of mineral necessities, most tolerable levels, and 

the interrelationship among the minerals. There is also the 

need to evaluate the results of various processing techniques 

at the minerals content of water and plant meals. 

 

Recommendation 

With the advancements inside the subject of analytical 

sciences, regarding the usage of greater state-of-the-art gadget 

for the quantitative and qualitative evaluation of 

ingredients/feeds. There is need to revisit the 

research/investigations /exams /critiques, that allows you to 

re-validate the statistics at the mineral elements composition 

of human and animal diets, in particular in the growing 

nations. The earlier data on these mineral factors were 

primarily based on analysis using much less sensitive methods 

which won't be dependable. Further research is required to 

find out the interactions among the mineral factors, for 

instance, the interplay between silicon, aluminium and 

copper. There is likewise the want to assess the effects of 

different processing strategies on the minerals content of 

water and plant meals. This will go a long way in decreasing 

the problem of malnutrition resulting from inadequate food 

deliver, consumption of unbalanced diets and inadequate 

nutrition education. 
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