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Over seventyfive years ago the famous English
Seientist Lawes and Gilbert performed the poineer and
laborious task of analysing the entire bodles of farm
animals, From that times we have a large body of data
regarding the composition of various specles at different
ages and in varying stages of nutrition. Howevery as late
as thirty years ago, the knowledge was very limited

concerning the exact amount of these minerals required by

farm animals, and little was known about the need for any |

other minerals, _ :

Minerals have many vital functions in the body.
The skeletons of all vertibrate animals are composed |
chiefly of minerals, of which calcium and phosphorus form
the major part, They are also necessary constituents of
soft tissues and body fluids, For example, phosphorus is
an essential ingredient of such blologically 4important

compounds as the Neucleo-proteina. milk casein and the
Phospholipids, The mineralsy as a group also play 1mportant*
roles in the maintenance of proper reaction of such body

fluids as the bloody digestive Juices and urine, lany vital
functions of the body like tonus of muscley regular beating
of heart, transmition of impulses through the nerves and

at the neuromuscular junction are mainly guided by minerals,
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They are responsible for the maintenance of acid base
equilibrium and proper osmotic pressure in the body.
Minerals also form an importent part in the intricate
enzyme system of the body. Although the minerals as such
yield no energy to the body, yet they play a vital role in
its metabolism and nutrition,

As far as the present knowledge goes the follows |
ing are the minerals elements required by the body and
mast be present in the foodt Calecium, Phosphorus, Sodium,
Potassium, Chlorine, lMagnesiumy Suiphur, Iron, Iodine,
Mangenese, Coppery Zinc and Cobalt, Even though it is z
reported that minerals like Fluorine and Molybdinum are :
essential in minute amount for normal mainteinance of health{

these points are not proved beyond doubt due %o the
diffieulty in giving ration completely free from these
minerals, They are found to cause toxielity to man and
animals when given in excessgs But it is recently reported
that when water supply contalns 1 to 2 P,P,M, of Flurine

the incidence of dental carion is decreased compared to
that where fluorine supply was low, Nolybdinum due to its
association with the enzyme Xenthine oxidase is also *
considered to be essential in minuteamounts, This was
faported in the work of Richert and Westerfiuld and by
DeRenzo gt gl (1963),

The mechanism of the absorption of minerals is
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~attention. This balance depends upon the amount of acid

different from those of the organic constituents like
protein, fat and carbohydrate. The organic nutrients as is
well known, are acted upon by the micro==flora present in
the rumen and later by various gastric and intestinal
enzymess This is however, not the case with minerals,Neither !
the micro= organisms present in the rumen nor the biologicall
catalysts have any direct action on minerals, Their |
obsorption primarily depends upon the state in which they
oceur in the feed consumed as well as the gastro-intestinal g

reactions and various factors that promote or inhibit the

permeability through the absorbing membrane of the 1ntest1ne%

The study of mineral content of the ration and |
also their utilization by animals is also important in f
other respects also, The pH of the blood is maintained in
& very narrow range. The mineral content of the food |
ingested will show wide range of potential acldity and % :
alkalinity, The question of the influence of the acid-alkalié
ash value of the diet, on metabolism, has received much i
forming mineralsy like phosphorusy chlorine and sulfur and
base forming elements like sodium, potagsium, calecium and
magnesium, present im the food. Thus it was found that in
ganera; seeds and thelr byeee products are acid forming and
roughages are base forming, High protein diets tend to be

acid forming due to the sulfur present in 1t, It was also
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showh that high acid forming diets decrease the alkall
reserve of the blood, resulting in excretion of fixed
bases even from bone, But in ruminants the production
of ammonia is an effective mechanism to prevent the
exeretion of fixed bases.

CAICIUM AND PHOSEHORUS $-

Over 70 percent of the ash of the body
consists of calecium and phogphorus, These two elements
are closely associated with each other in metabolism,.
They occur in the body combined with each other for the
most part, Inadequate supply of any one of the elements
in the diet affects the availability of both, Chossat
was the first men to establish the effect of caleium in
bone development as early as 1882, ILater on works 4in
France and Germany showed that skeletal development in
various farm animals depends upon the supply of calecium
end phosphorus in the ration, About 99% of the ealeium
and 80% of phosphorus of the body are present in the
bone and teeth, Out of the 25% of ash in the bone,
Calcium and Phosphorus is present to an extent of 36§

i A T e ST o

|
|

and 17% respectively. Compounds of ealeium and phosphorui

also form more than 50% of the minerals in the millk,

The caleium and phosphorus content of the
body of animals from foetus to adults has been analysed

by various workers,
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Moulton gt al (1922) and Ellenberger (1936
and 1950) have done many such analysise. They have
reported that there is steady increase in the calecium
and phosphorus ratio, It is shown that during the last
twvo months of gestation the calf on an average retains
about 9 gms, of calcium and § gmse of phosphorus daily.
In cattle during their first year the percentage of
caleium and phosphorus and the ratio between them
remains constant, but in the later stages of growth
there apvears to be an increase especially in the
caleium content,

According to Ellenberger gt al (1950) in
adult cows about 98.5% of the total body calcium and
87% of the phosphorus are in the bones, Much of the

phosphorus in the soft tissues is in orgenlc compounds

and probably plays little part in mineral turn over,
In younger calves rather less of the phosphorus,about
83% 1s in the bones,

In the words of Gor (1925) "The bones act as
a reservior", especially for ealcium and phosphorus,
the two minerals required in largest amounts,Reserves
can be deposited in the bones when the supply is in
abundance, and mobillised in times of need,This funetion
of bone is probably as important as the one providing
rigld frame work in the body. It is probably more
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fundamental, for, when the available mineral matter
is insufficient to maintain both the physiological
balance in the blood and the rigidity of the skeleton,
it 4s the rigidity which is sacrificed". The fact is
shown clearly elsewhere in this Chapter,

Roche and Mousge (1943) showed that
caleium and phosphorus accumulate in foetal eartilage
before the beginning of ossification, After analysing
different bones, Ellenberger repérted no difference

in caleium and phosphorus contents between bones. On

fat free dry matter basls, the percentage of caleium ;
and phosphorus in skeleton increased from 12.,4 and
6.3 in the foetus of six months' to 14 and 7 at birth
and 18 and © in the year old calves, In adult this
was 22 and 10 with ranges between 20 and 25 and betwaen{ '
9 and 12, There was not much variation so far as cals i
cium and phosphorus ratio is concerned, It varied ffpm g
2 at foetal age of 7 months to 2,15 in adult, The

-
range belng 2,09 to 2,20, iﬂ

Nitsche (1939) reported that bone of some ﬁ

calves by the end of the third month after birth, %

contained as high a proportion of minerals as adult L
wm. 1..

Vander Wal (1956) showed that in the

metatarsus the primary Haversian systems are progrese
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progressively replaced by concenfric lamellae and py

secondary bone, in bulls as well as in cows,

It is often assumed that because the ratio of
caleiums phosphorus in bone 4s o{‘bhe order of 2 t 1,
intake, retention and loss should be in the same ratio,
But according to Dallemenge gt gl (1955) there appears
to be mechanisms which may allow storage of an excess of
either element, and in bone some 15% of calclum 1s not

bound to phosphorus,

In farm animals the requirement of calecium
and phosphorus along with that of Vitamin D have been
gstudied extensively. The prineipal needs for calcium and

phosphorus during growth are for the formation of the
skeleton and as such they are called bone forming
nutriénts, Phosphorus plays an important role in the
growth of soft tlissuesy and exserts an indirect effect

on growth because of its relation to appetite,

|

i

i

In assessing the requirement of these minerals |

for growthy the development of skeleton cannot be ;

measured by increase in body welght, by determining the i

dimensional measurements of the body or even of the |

bones themselves, Size of the bone is governed largely
by inheritance and a large bone may be very weak, The

real measure of the adequacy of skeletal development is

the density and strength of the bones formed as condition=-
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conditioned by their content of caleium and phosphorus
and their histological structure, The requirement for
the bone forming nutrients can be determined by slaughter
experiments in which representative bones are analysed
for their caleium and phosphorus content or studied
histologically, The measurement of density and hardness
and the detérmination of breaking strength are usual
supplementary measures, Since the ash of bones consists
almost entirely of caleium and phosphorus the determinae
tion of the ash content is more commonly used as the
measure of the adequacy of bone nutrition than the more
time consuming analysis for caleium and phosphorus,

ugus and Cave (1931) and Duncan and Huffmen

1

(1934) estimated caleium and phosphorus requirement from |

balance trials, Mitchell and Mae Clure (1937) estimated
calcium and phosphorus requirement from the relation
between calcium and phosphorus requirement and nitrogen
requirement for maintenance together with growth
requirements estimated from N content of tissues by
agsuming a uniform retention of 0,27 Cm, of phosphorus
to each Gm, of nitrogen and a calcium retention equal
to 1,71 £ phosphorus retention, Beesoh, Bolin, Hickman
and Johnson (1941) and Converse (1954) estimated the
requirement from long term feeding trials with diets

containing different amount of caleium and phosphorus,







