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The aim of this study was to investigate the ruminal disappearance (releases or
solubility) of mineral elements (calcium, phosphorus, magnesium, sodium and
potassium) from feedstuffs (wheat straw, sugar beet pulp, alfalfa, silage and
wheat bran) and to compare the disappearance of five types of mineral
supplements (mono calcium phosphate, di calcium phosphate, calcium
carbonate, oyster shell and limestone). The analysis of the feed section was
performed by a completely randomized design five feed and the mineral
supplements section was performed. Examination of ruminal release of minerals
from feeds showed that except calcium, a large part of minerals in food was
released at zero time (P<0.05). Disappearance rate increased with increasing
incubation time. Release order of elements in the incubation times was in the
form of potassium, phosphorus, calcium, sodium and magnesium and the highest
disappearance rate was for potassium and the lowest release rate was for
magnesium (P<0.05). In the study of the highest release rate was obtained during
72 hours of incubation for potassium in alfalfa hay (P<0.05). In the other part of
the experiment, the highest disappearance was obtained for monocalcium
phosphate and the lowest for calcium carbonate in total incubation times
(P<0.05). Also, monocalcium phosphate mineral supplements had the highest
and calcium carbonate treatment had the lowest disappearance parameters
soluble part of dry matter, and significant difference between experimental
treatments for effective dry matter degradability at flow rates of 2, 5 and 8
(P<0.05). In general, the amount of potassium disappearance was the highest in
all nutrients and in all incubation times, and also monocalcium phosphate had
the highest rate of degradability parameters.
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Extended Abstract

Introduction:

The use of minerals by animals depends at least on the processes of the ability to dissolve or release the mineral
element from the food and the ability to absorb the released minerals. The most important minerals needed by
microbes can be provided through the circulation of saliva and the decomposed part of minerals in the rumen.
Minerals must be dissolved in the rumen in order to be used by animals and rumen microbes, therefore the rumen
should be considered as an important place. Solubility and release of mineral elements from feed materials, in order
to use them by livestock in the rumen, complex processes take place. According to studies, the elements that are not
released after 48 hours of incubation in the rumen from the edible material in nylon bags, are probably out of the
reach of the animal and are not absorbed. The location of mineral elements in the structure of the food may affect
their release. The release of minerals depends on the type of feed and incubation time. Also, the disappearance of
mineral elements from nylon bags depends on the type of minerals and feed fiber.

Materials and methods:

The first part of the test includes comparing the rate of disappearance of calcium from five types of calcium
supplements (monocalcium phosphate, dicalcium phosphate, limestone, oyster powder and calcium carbonate) and
the second part includes measuring the rate of disappearance of calcium, phosphorus, sodium, potassium and
magnesium from five The type of food was (sugar beet pomace, wheat bran, wheat straw, alfalfa fodder and corn
silage). Each treatment consisted of four replicates. In this experiment, four adult male sheep with splenic fistula were
used with an average body weight of 50 kg. Food samples were first dried and then ground through a 2 mm sieve, and
five grams of each food item was poured into Dacron bags (14 x 7 cm) with an average hole size of 45 microns. The
bags containing the samples were placed in the rumen at 0, 4, 8, 16, 24, 48 and 72 hours. Four repetitions per hour
were considered for each sample. At the end of each incubation period, the bags were removed from the rumen and
washed in a washing machine for 30 minutes. To determine the disappearance by the method proposed by Evitayani
at zero time, the bags were washed without incubation in the rumen, using 39 degrees Celsius water, just like the bags
removed from the rumen. After washing, the bags were dried in an oven at 60 degrees Celsius for 48 hours. The rate
of disappearance of minerals was done using @rskov & McDonald equation and data processing in statistical
software and curve fitting software.

Results and discussion:

Examination of ruminal release of minerals from feeds showed that except calcium, a large part of minerals in food
was released at zero time (P<0.05). Disappearance rate increased with increasing incubation time. Release order of
elements in the incubation times was in the form of potassium, phosphorus, calcium, sodium and magnesium and the
highest disappearance rate was for potassium and the lowest release rate was for magnesium (P<0.05). In the study of
the highest release rate was obtained during 72 hours of incubation for potassium in alfalfa hay (P<0.05). In the other
part of the experiment, the highest disappearance was obtained for monocalcium phosphate and the lowest for
calcium carbonate in total incubation times (P<0.05). Also, monocalcium phosphate mineral supplements had the
highest and calcium carbonate treatment had the lowest disappearance parameters soluble part of dry matter, and
significant difference between experimental treatments for effective dry matter degradability at flow rates of 2, 5 and
8 (P<0.05).

Conclusion:

In general, The release rate of potassium in all food items was the highest at zero time. Depending on the type of
edible material, the rest of the elements were in the next levels of release. This was caused by the amount of elements
in the samples. As the incubation time increased, the amount of elements released in the rumen increased. The
interaction of mineral elements and food at different times of incubation showed that potassium in alfalfa had the
highest release rate. In general, the amount of potassium release was the highest in all food items and in all incubation
times. The parameters of disappearance of monocalcium phosphate and calcium carbonate mineral supplements had
the highest and lowest values in all incubation times, respectively.

Keywords: Dalagh sheep, disappearance, in situ, mineral, rumen.
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