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Abstract: Knowledge of the chemical composition of animal feed is important for the normal health of 

dairy cows and the high production of quality milk. The research presents an examination of the 

chemical composition of animal feed shown in percentage such as: fodder crop - alfalfa hay and straw 
- which are a by-product of wheat and two types of fodder mixes (FM). As for the research the 

following nutrients were examined: protein, crude fiber, fat, moisture, ash and their total values, as 

well as nitrogen-free extractive substances (NES) in 3 samples of each animal feed from 3 different 
farms (A, B, C). The highest total value for all nutrient compounds was obtained in alfalfa, at farm A 

=65.91%. The lowest total value was obtained in straw used in farm A=53.78%. The total value of 

NES in all three farms was 34.78%. Namely, according to the results farm A=38.54% used FM2, 

however farm B=39.13%, and farm C=42.15 % used FM1.  Analyses of chemical composition of the 
milk (dry matter, fat, protein, lactose and density) provide a conclusion indicating that the values from 

the three farms appear to be similar, the milk sample from farm B has the highest value of dry matter 

with 8.22% and fat 3.65%.  The milk sample from farm C appears to have the highest value of protein 
with 3.20% and a density of 28.56%. The aforesaid refers to the fact that the feed mixture used for 

dairy cows contain at least 18-22% protein, which is ideally balanced feed in order to obtain a daily 

production of over 30 liters. The use of alfalfa and straw enriches the animal feed with proteins and 
influences the milk quality. 
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1. Introduction 

 

Nutrients are part of the digestible animal 

feed which are important for the animal 

organism. They serve to satisfy 

physiological needs, maintain basal 

metabolism and reproduction, as well as 

the productive needs during milk 

production. The animal feed aimed for the 

dairy cows is mostly of vegetable origin 

and partially of mineral origin in order to 

provide calcium and phosphorus, which 

are two basic mineral substances for 

normal health and high milk production. 

When feeding dairy cows, it is of a 

particular importance to provide sufficient 

quality feed with all the necessary 

nutrients, in proper quantity and ratio for 

their normal utilization. The diet of dairy 

cows is quite complex and specific. 

Quantity and quality of animal feed and 

water are by far the most important for the 

high production of milk, meat and eggs, 

but also for the health of farm animals [1].  

Fodder crops are the basic food for feeding 

farm animals and mostly grown in 

livestock-developed countries, as they 

represent low-priced source of food and 

give large yields. Forage crops in our 

country are grown in small areas. Thus, in 

2012 fodder crop covered 12% of the sown 

area in R. Macedonia. This represents a 
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very low share in contrast to countries with 

developed animal husbandry, in which 

fodder crops cover 40% of the sown areas. 

Alfalfa has the largest share from fodder 

crops in our country with 55%, and the 

production is of a great importance 

because it is characterized by a high 

protein and according to some researches 

the presence of the other fodder crops is 

less represented [2]. 

 

The chemical composition and 

nutritional value of animal feed depend 

on many factors, however the most 

important ones are: the type of fodder 

crops, the conditions in which the fodder 

crops are grown (climate, soil, fertilize), 

the harvesting stages, the method of 

canning, the storage conditions, the 

method of use, etc. Differences in the 

chemical composition and general 

nutritional value of the forage crops used 

as feed for dairy cows should be known in 

order to be able to balance the nutrient and 

energy requirements for each category of 

livestock in order to meet the physiological 

needs [3, 4, 5]. In addition to the type and 

genetic predisposition of animals for 

higher milk production, suitable and 

balanced nutrition is crucial. The 

nutritional requirements of dairy cows are 

mainly met through the use of fodder crops 

in fresh or canned state rather than as 

waste from the food industry (beet chips, 

bran, beer dregs) and other agro-industrial 

products [6]. 

 

Alfalfa (Medicago sativa L.) is one of the 

most important fodder crops and is a 

valuable leguminous crop used to feed 

livestock in the dried state and in the form 

of hay. Blue alfalfa as a fodder crop mostly 

grown in areas where there are irrigation 

conditions is the most cultivated variety. 

Alfalfa as a forage crop in our country is 

used in the form of hay and slightly in its 

green state because it causes bloat in cows 

and due to this it is not recommended for a 

green diet [7]. Alfalfa as animal feed is 

used as fresh and canned. Fresh green 

alfalfa previously processed by mowing 

and drying is used as an animal feed for 

ruminants. Grazing Alfalfa is not practiced 

due to the cause of bloat in ruminants, and 

therefore if used fresh it has to undergo a 

process of drying for a day after mowing 

and further on to proceed to harvesting and 

given as feed. In our country preparing hay 

from alfalfa is not a common practice. It is 

mostly used as hay and grown on several 

continents and in more than 80 countries 

covering an area of over 35 million 

hectares [8].  

Alfalfa is a rich source of protein, 

flavonoid antioxidants, mainly apigenin, 

tricyclic lutein and glycoside and phenolic 

compounds that have anti-inflammatory 

effects acting as an antioxidant and 

neuroprotector [9]. The root system of 

alfalfa is well developed and penetrates to 

a depth of more than 7m and it absorbs 

more minerals and vitamins than other 

plants, therefore it is called "the king of all 

forage crops". Alfalfa as a forage crop also 

characterized by having positive health 

effects. It is believed that Alfalfa has a 

direct effect on reducing blood cholesterol 

in cows and control of hormones [10]. The 

nutritional value of alfalfa is great and it 

represents the best quality coarse food, 

because it is rich in protein, crude protein 

content (18 - 22 %) and crude fiber (25 - 

35 %). Alfalfa, in addition to raw proteins, 

crude fiber, minerals and vitamins, 

contains a large amount of saponins that 

are not desirable for daily intake in 

livestock nutrition. It is believed that 

feeding dairy cows with alfalfa could 

produce over 8 liters of milk per day [11].  

 

Wheat straw (Triticum vulgare) which is 

used by some farmers as animal feed (as in 

the case of one farm in our research), 

provides physical satiety to cows, and the 

needs of easily digestible nutrients are 

provided through the use of alfalfa hay and 
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fodder mixtures.  Wheat straw is quite rich 

in cellulose and hemicellulose, which is 

characterized by low digestibility, and the 

presence of a large amount of lignin 

contributes to this matter. Straw is a 

natural fiber that can survive for many 

thousands of years and remains of straw 

are found since the ancient Egyptians [12]. 

Straw indicates a large presence of many 

chemical elements (21), such as K, Ca, 

Mg, P, Zn, Fe, e.t.c., crude protein and 

non-nitrogen extractive substances (NES) 

[13]. Wheat straw contains several organic 

chemical compounds, such as 

carbohydrates (cellulose, hemicellulose, 

lignin), proteins, minerals (calcium and 

phosphorus), silica, detergent fibers, 

acidifiers and ash [14]. According to the 

analysis by Korr (2017) it is shown that 

straw contains a small amount of protein, 

nutrients, calcium and phosphorus from 

peas, while larger amount of potassium is 

contained in oat straw. He analyzed the 

chemical composition of several types of 

straw such straw from barley, wheat, peas, 

cinnamon and lentils, as well as different 

chemical composition of indigestible 

proteins, processed nutrients, calcium, 

phosphorus and potassium [15, 16]. 

 

Fodder mixtures (FM) or concentrates 

used to feed dairy cows, are composed of 

grain fodder crops (corn, barley, bran, 

sunflower and soybean meal), vitamin 

supplement (premix) and mineral 

substances. Depending on the type and 

category of farm animals, fodder mixtures 

- concentrates are characterized by a high 

content of light digestible proteins and 

carbohydrates, minerals, vitamins and have 

high energy value. By using the fodder 

mixtures, the daily meal of dairy cows is 

balanced with all the necessary nutrients. 

Macedonian name of the concentrate is 

KMK-18 as the concentrate contains 18% 

of crude protein.  

The content of crude proteins in different 

fodder mixtures is varaible and depends on 

the type and category of animals which 

they are intended for. The feed mixtures 

produced in DOO "Agroinvest", 2017, 

which have their own catalog number are 

produced according to the Animal Feed 

Regulations of the Republic of Macedonia 

[17]. 

Fodder mixtures provide dairy cows with 

additional energy because the bulk food 

consumed by cows (alfalfa hay and wheat 

straw) cannot meet the nutrient and energy 

needs for high milk production. Fodder 

mixtures for dairy cows should be 

balanced carefully in terms of composition 

and content of nutrients that are essential 

for good health and high production of 

quality milk. Fodder mixtures for dairy 

cows should ensure high efficient digestion 

of food and utilization of nutrients by the 

organism for higher productivity. 

The latest studies show that the higher 

milk production is a result of the large 

intake of easily digestible nutrients 

consumed through feed mixtures. The 

mobilization of the body energy is a result 

of the body fat and this efficient part (i.e. 

the usage of the energy) is not being 

increased during the lactation [18].   

To obtain optimal milk production, rations 

should be balanced well in terms of the 

content of all nutrients. For economical 

and profitable milk production, the daily 

ration of dairy cows should be composed 

of high-quality coarse feed and feed 

mixtures for dairy cows, AHDB Dairy 

(2018) [19]. 

According to Rumsey (1980) forage for 

dairy cows should meet energy and protein 

requirements for maintenance, milk 

production, growth and reproduction [20].  

Forages for dairy cows are mainly a source 

of easily digestible energy and protein, but 

they usually contain a large amount of 

minerals and other important nutrients that 

cannot be fulfilled through roughage - 

forage [21, 22]. 
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Composition of the concentrates 

Kavanagh (2016), examined the 

composition of the concentrates and their 

characteristics [23]. According to the 

chemical composition, feed mixtures for 

dairy cows contain water, crude proteins, 

different types of carbohydrates, crude 

fiber, fats, minerals and vitamins [7]. 

In the daily meal of dairy cows, it is 

necessary to add a certain amount of non-

protein nitrogen, which serves as food for 

the microorganisms in the rumen of the 

cows [4]. 

When it comes to the nutrition of farm 

animals, the largest number of scientific 

papers on the topic refer to the qualitative 

and quantitative needs, and as a result, the 

successful application is seen in the 

production of milk, meat, etc. In order to 

get a clear picture of the nutrient needs of 

the animal organism, a good knowledge of 

the feed used in the diet of farm animals, 

its chemical composition and digestibility 

and utilization of nutrients is necessary. 

Proteins as nutrients participate in the 

building of skeletal muscles, and as 

structural elements of tissues built from a 

large number of amino acids [24]. 

 

Milk is a colloidal solution of proteins, 

milk fat, milk sugar and mineral 

substances. In our country, the most 

cultivated breed is the black and white 

breed, which are represented in almost all 

small and large farms. The black and white 

breed of cows have successfully 

acclimatized in our country and bred in all 

regions of our country. It is characterized 

by good milk yield, but lately, to improve 

milk yield, it has crossed with Holstein - 

Friesian breed. The quality of milk from 

the black and white breed is standard and it 

is greatly influenced by the diet of the 

cows and the use of fodder crops. The 

quality of the milk also depends on the 

cow’s lactation period. Cows that are at the 

beginning of lactation have milk with a 

lower fat content, and at the end of 

lactation the fat content increases. The use 

of coarse fodder for feeding cows increases 

fat content, while concentrated feed mixes 

reduce it. The type of forage has little 

effect on protein content and no influence 

on lactose content [25, 26]. 

Milk as a product of the mammary gland is 

characterized by a certain nutritional value, 

but it also contains a large amount of other 

biostimulating substances that make it an 

indispensable food for all age categories of 

people [27, 28].  
 

Nutrition of dairy cows 

According to numerous studies, the 

amount of milk per dairy cow is a breed 

characteristic that largely depends on the 

rearing conditions (accommodation, 

roughage quality and the quality of forage 

compounds for dairy cows). Under normal 

housing conditions and quality coarse feed, 

a large production of milk of excellent 

quality can be expected [29]. 

The chemical composition of milk varies 

greatly among different types of animals, 

according to numerous studies carried out 

by Feskanich et al., (2011), cow's milk 

contains an average of 3.4% protein, 3.6% 

milk fat and 4 .6% lactose, 0.7%, minerals 

(92) with an energy value of 66 kcal of 

energy in 100 grams [30]. 

Breed as genetic factors have their own 

positive influence on the content of milk 

fat in milk and as a result there are breeds 

of cows that give milk with higher fat 

content (Jersey and Holstein). The content 

of milk fat in cows that are at the 

beginning of lactation is lowest, and at the 

end of lactation it is the highest. During the 

summer, cows give milk with a lower 

content of milk fat as a consequence of the 

high temperatures, and during the winter 

with a higher content of milk fat [25]. 

However, different breeds of cows have 

different chemical composition of milk and 

differ in  

the average values of the components. 

Cows of the black and white breed have 
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the lowest milk fat and protein content, 

while the Holstein-Friesian breeds have 

milk with the highest milk fat content [31]. 

With the latest research on the chemical 

composition of milk, especially on the 

amino acid composition of proteins, new 

amino acids and other biostimulating 

substances have been discovered, which 

are quite significant especially in terms of 

the quality of milk (although they are 

present in traces) [32]. 

 

 

2. Materials and methods 

 

As a research material for this study, 

sampes for animal feed and samples of raw 

milk have been examined. The test 

material taken from three farms (A, B, C) 

randomly selected are from different 

regions of the R. Macedonia. The samples 

of animal feed included two types of 

concentrates (FM1, FM2), produced by 

DOO "Agroinvest" - fodder mixture for 

dairy cows with crude protein (KMK-

18%), alfalfa hay and straw, [17]. Farm A 

used alfalfa, straw and both types of 

concentrate. Farm B used alfalfa, both the 

same types of concentrate, and farm C 

used only alfalfa and one type of 

concentrate. In order to get a complete 

picture of the state of transfer of nutrients 

from animal feed to milk, we also provide 

the following data on the feeding and 

milking of cows. The cows are of the 

Holstein-Frisein breed and are indigenous. 

Feeding was performed three times a day 

in the morning with concentrate, at lunch 

with alfalfa and straw, while in the evening 

with concentrate as well. Milking was 

done by machine. The main objective of 

this research is the analysis of animal feed 

and milk, in order to see the influence of 

the chemical composition of animal feed 

on the quality of milk. The moisture, 

proteins, crude fiber, ash and fat we 

examined in animal feed, and in fresh milk 

we examined the dry matter, protein, fat, 

lactose, milk density and relative volume 

mass/(g/cm3) [5]. 

 

2.1 Methods for determining the 

chemical composition of animal feed 

Determination of Proteins was perforemed 

by the Kjeldahl method and determination 

of total Fats by the Soxlet method, with 

diethyl ether extraction. Determination of 

total mineral substances (Ash) was done 

by the Gravimetric method. The principle 

of this method is based on burning the 

sample at a temperature of 600 ˚C and 

measuring the resulting residue. 

Determination of the amount of Water 

(moisture) was carried out by the 

Gravimetric method. The principle is based 

on drying the sample at a temperature of 

105 ˚С to a stable weight. The 

determination of the amount of raw Fiber 

was based on treating 1 g of the sample 

with sulfuric acid and sodium hydroxide, 

and the rest separated by filtering and 

collecting from the cloth in a porcelain pot 

of known weight [7, 33, 35]. 

 

2.2 Methods for determining the 

chemical composition of milk 
Gerber's method of Fat in milk was used 

for milk fat determination. This method 

was firstly proposed by Dr. Gerber in 1892 

and later applied and renamed in 

Acidobutrymetric method because it uses 

sulfuric acid and works in butyrometers. 

Determination of nitrogen substances such 

as Proteins, and the total Nitrogen (N, 

Nitrogenium) were examined according 

the Kjeldahl method. Determination of 

milk sugar – Lactose was done by 

Iodometric method with reagents: Fehling's 

solution A - blue solution of copper (II) 

sulfate; Fehling's solution B – colorless 

aqueous solution of potassium sodium 

tartrate (known as Rochell's salt); strong 

alkali (usually NaOH); 0.5% starch 

solution dissolved in water; 2% alcoholic 

solution of phenolphthalein and n/10 

solution of iodine. Determination of Dry 
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matter was done by drying milk at a 

temperature of 1050C to constant weight. 

Determination of the Density of milk was 

performed with Lactoscan. The Specific 

gravity of milk varies and depends on the 

quantitative ratio of its components, such 

as mineral substances and lactose. If there 

is fat in the milk with the same ratio of 

other ingredients, it will show a lower 

specific gravity and vice versa. The 

content of all parameters is expressed in 

percentage [7, 33, 35]. 

  

3. Results and discussion 

 

The results of analysis of chemical 

composition (moisture, protein, crude 

fiber, ash and fat) and their average value 

in the feed such as concentates (FM1, 

FM2), alfalfa hay and straw from farms A, 

B and C are shown in figures 1, 2, 3. From 

the figures we observed the total highest 

average values for all chemical compounds 

in alfalfa from farm A (65.91%), while for 

alfalfa from farm B and farm C they are 

equal to 65.22%. The lowest total value for 

the chemical composition was measured in 

the straw from farm A, 53.78%. For 

nitrogen-free extractives, we have the 

highest average values in concentrates 

FM1 from farm A (61.33 %) and FM2 

from farm B (61.29 %). 

Concentrates, alfalfa hay and wheat straw 

is a feed that has been applied in the winter 

period and is different from the feed that 

cattle consume when they are on pastures, 

fresh and green. This indicates that the 

chemical composition of animal feed in the 

winter period greatly affects the quality of 

milk in contrast to food in the summer 

period. The nutritional value of the types 

of food will depend on several factors, but 

the first of all on the content of nutrients, 

which, in turn, will depend on the 

utilization of the organism itself [3, 4]. 

 

 
Chemical composition / %  - farm A , NES = (nitrogen-free extractive substances) 

 

Fig. 1 Chemical analysis in animal feed of farm А 
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Chemical composition / % of farm B, NES = (nitrogen-free extractive substances) 

 

Fig. 2 Chemical analysis in animal feed of farm B 

 
 

 
Chemical composition / % - farm C , NES = (nitrogen-free extractive substances) 

 

Fig. 3 Chemical analysis in animal feed of farm C 
 

The average values of chemical 

composition of alfalfa from the three farms 

are shown in figure 4. According to the 

given results it can be observed that the 

highest value for water (moisture) in 

alfalfa was measured from farm B (10.82 

%), and the lowest from farm A (9.76 %). 

For protein, the highest value in alfalfa 

from farm B of (13.93 %), and the lowest 

from farm A (7.80 %), for crude fiber, the 
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highest value in alfalfa from farm B (38.44 

%), the lowest from farm C (35.70 %). For 

ash, the highest value in alfalfa from farm 

A (4.80 %), and the lowest for alfalfa from 

farm B (13.3 %), and for fat, the highest 

value in alfalfa from farm A (2.24 %) and 

the lowest from farm C (1.64 %). All 

chemical composition has high value in 

alfalfa hay from farm B. 

 

 
NES / (%) = 100 – water (%) – protein (%) – fiber (%) – ash (%) – fat (%) 

 

Fig. 4 Chemical composition of animal feed - alfalfa from the three farms 

 

Calculated average values for chemical 

composition of concentrates (FM1, FM2) 

from the three farms are shown in figure 5. 

According to the results above it is seen 

that the highest value for water (moisture) 

was measured in FM1 (11.17%) and in 

FM2 (11.15%) from farm A, lower values 

in farm B, FM2 (10.32%) and FM1 

(10.49%), while the lowest value is from 

farm C (10.60%) regarding the moisture. 

For proteins, the highest values were 

measured in FM1 from farm B (14.86%), 

then in farm A in FM2, 14.62% and 

14.26% were measured in FM1, while 

lower values were measured in farm C 

(6.14%). For raw fiber, high values were 

measured in the concentrate from farm C 

(10.45%), then in farm A (8.17%), while a 

lower average value was measured for 

farm B in FM2 (7.35%) and in the FM1 

(7.54 %). A high average value for ash was 

calculated in the concentrate from farm C 

(4.16 %), then in FM2 (3.43 %) and FM1 

(3.29 %) from farm B, and the lowest 

values were calculated in FM1 (2.41 %) 

and FM2 (2.26 %) from farm A.  

The content of fat in FM2 (3.43%), and in 

FM1 (3.29%) farm B, were measured as 

well.  The lowest values in FM1, (2.41%) 

and in FM2 from farm A, (2 .26 %). 3.24% 

fat was measured in the concentrate from 

farm C. For the total value of all chemical 

compounds (water, protein, crude fiber, 

ash, fat) it can be said that the highest 

values were measured in the concentrate 

from farm C (42.51%), followed by farm B 

(39.13%), while the lowest total value was 

calculated in FM1 from farm A (38.54 %). 

The highest percentage of moisture and 

protein was measured in alfalfa from farm 

C, the highest percentage of fiber was 

found in farm B, while the presence of ash 

and fat was the mostly concentrated in 

alfalfa from farm A. The values for the 

chemical composition of animal feed and 

the formation of the necessary compounds 
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for the growth and development of alfalfa 

depend on the composition of the soil, 

irrigation, climate and other factors [39]. 

Fodder research and extension policies in 

terms of better quality seeds, seed rate, 

improved agronomic practices and 

improved inputs (fertilizers, water and 

pesticides) [39]. 

Wheat straw (Triticum vulgare) was only 

detected in farm A. It is a secondary 

product and is rich in proteins and 

minerals, such as phosphorus, potassium, 

etc., [8]. 
 
 

 
NES / (%) = 100 – water (%) – protein (%) – fiber (%) – ash (%) – fat (%) 

 

Fig. 5 Chemical composition of Concentrate - Feed mixture from three farms 

 

In figure 6 presented results of analysis the 

chemical composition of the milk obtained 

from the three farms regarding the dry 

matter, fat, protein, milk lactose and milk 

density. 

The results of the dry matter are similar in 

the milk from the three farms: in farm B is 

8.22%, in farm C is 8.21%, while in farm 

A is 7.98%. The values for dry matter are 

lower, because the tests were done on skim 

milks and the value obtained from the dry 

matter tested on skim milks is added to the 

value of fat and their sum gives the total 

value of dry matter for raw milks.  The 

concentration of milk fat is similar, in farm 

B the high values were measured (3.65 %), 

while in farm C (3.32 %), and in farm A, 

the values were lower (3.20 %). 

Approximate value was measured for 

protein in milk from the three regions. The 

highest values for lactose were measured 

in farm B (4.49%), and the lowest in the 

milk sample from farm A (4.38%). For 

milk density, it is also noted that the 

highest values were measured in farm C 

(28.56%), followed by the milk sample 

from farm B (28.49%), and the lowest in 

the milk sample from farm A (28.05%).  

Regarding the chemical composition of 

animal feed, there are many different 

theses and recommendations due to the 

content of 18 to 22% crude protein and 25-

35% crude fiber compared to maturity. 

Alfalfa also contains saponins, which are 

not desirable for daily feeding of livestock 

[11, 37]. 

According to research by Ishler et al., 

(2006), concentrates are mainly a source of 

energy and a source of proteins and they 

also contain minerals and other important 

nutrients that can’t be fulfilled by feed 

from forage crops. Similar findings done 
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by Ishler et al. are also confirmed by the 

research in this paper [22, 38]. 

This means that the fodder mixture has 

18% protein and is ideally balanced in 

order to obtain an optimal level of energy, 

for higher productivity in cows, with a 

daily milk production of over 30 liters. The 

chemical composition of this fodder 

mixture provides the necessary levels of 

nutrients and energy, thus enabling optimal 

production from the cow, while at the same 

time it were characterized by high quality 

of milk production in terms of fat and 

protein level [17, 34]. 

Results from figure 6 of the chemical 

composition of milk can be noted that the 

parameters dry matter (8.22 %), fat (3.65 

%) and lactose (4.49 %) dominate in the 

milk sample from farm B, while in the 

milk sample from farm C is dominated by 

protein (3.10 %) and milk density (28.56 

%). The lowest values for the chemical 

composition of milk were measured in 

milk the sample from farm A. 

     
Fig. 6 Chemical composition of Milk from three farms 

 

Our results compared with those already 

published by the research as of Feskanich 

et al., (2011), according to which cow's 

milk contains on average (3.4%) protein 

(3.6%), fat (4.6%), lactose (0.7%), mineral 

and supplies 66 kcal of energy per 100 

grams, appear to be similar with only 

decimal minimum deviations observed 

[30].  

Examinations of the chemical composition 

of milk correspond to the latest research 

from Cornell University (2018) in the 

paper "Composition of milk": where the 

raw cow's milk contains: water 87.3% 

(85.5-88.7%), fat 3.9 % (2.4 – 5.5 %), 

protein 3.25 % (2.3 – 4.4 %), casein 2.6 % 

(1.7 – 3.5 %), serum proteins, small 

proteins, carbohydrates 4.6% (3.8 – 5.3%) 

[32]. 

According to the results from the milk 

analysis, the content of dry matter, fat, 

protein and milk lactose, the chemical 

composition of the milk from the three 

farms appears to be quite similar, and the 

results from this study are consistent with 

the results of research by Douglas (2014). 

Dry matter (8.22 %), fat (3.65 %) and 

lactose (4.49 %) dominate in the milk 

sample from farm B, while the milk 

sample from farm C dominated in protein 

(3.10 %) and milk density (28.56 %). The 

lowest values are registered for the 

chemical composition of milk measured in 

milk of farm A [35, 37].  

 

4. Conclusion 

 

As from chemical analysis the animal feed 

which is characterized with high content of 

crude protein (18 - 22 %) and crude fiber 

(25 - 35 %) [11, 36, 37], the obtained 

results (7.8 - 14 %) and (35.5 - 38.5%) are 

respectively low due to the additional 

usage of feed mixture produced by a 

domestic company according to the feed 

Regulation of R. Macedonia.  
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The use of daily meal in the three farms 

was different, farm A used 20 kg per day, 

farm B 28 kg, and farm C 31 kg per day. 

The best chemical composition is the feed 

from farm B. The lowest values for the 

chemical composition of milk were 

measured in the milk sample from farm A, 

although used in the largest amount of 

meal. The food for dairy cows should be of 

known quality, with a known chemical 

composition and the daily ration should 

provide all the necessary nutrients for good 

health and high milk production. 

From the chemical analysis of the milk, it 

is well established that the diet with fodder 

crops has a great influence on the milk 

quality. The use of different types of 

fodder increases fat content. Feed mixtures 

reduce it and have limited effect on protein 

content and have no effect on lactose 

content. The milk that contains the least fat 

(3.65%) is from farm A, while the least of 

the protein (3.10%) is registered in the 

milk sample from farm C. Our research 

correspondts with numerous studies on the 

topic due to the fact that the amount of 

milk per dairy cow is a characteristic of the 

breed that largely depends on the rearing 

conditions (accommodation, quality of 

roughage and quality of forage compounds 

for dairy cows). 

 
5. References 

 
[1] Learner Guide, Primary Agriculture NQF 

Intermediate Animal Nutrition, Level 4 Unit 

Standard No: 116282, Version 01 Date: July 2006, 
AgriSeta (2006). 

http://www.agriseta.co.za/downloads/LearningMate

rial/116282_LG.pdf, 18.02.2018. 

[2] SRETEN A., ALEKSANDAR U., SONJA S., 

SRECKO Gj., LUBOMIR D., TRAJAN K., 

VLADIMIR V., ELENA E., USAID, Study on the 

adaptation of animal production in the Republic of 

Macedonia according to climate change with an 

action plan - Skopje: Network for Rural 

Development of the Republic of Macedonia, 

(2014). 
[3] CAISIN L., VASILE H., VASILE V., Chemical 

Composition and Nutritional  Value of the Fooder 

Grown in the Conditions of the Republic of 

Moldava, Scientific papers, series D. Animal 

Science,vol. LVI, (2012). 

[4] Alberta Agriculture and Rural Development 

(ARD), Nutrition and management: feeding 

lightweight calves, (2009d). (accessed Jul, 5th, 

2012). 

http://www1.agric.gov.ab.ca/$department/deptdocs.

nsf/all/beef11678, 26.09.2018. 

https://open.alberta.ca/publications/4429907 

[5] AOAC Official Method 950.02, Animal 
Nutrition group, (2000 - 2010). Animal Feed. 

Preparation of Sample, 2012. 

http://www.grains.kstate.edu/extension/doc/procedu

res/animal-feed-fiber-procedures.pdf, 16.06.2018. 

[6] SARWAR M., SHAHZAD M. A., NISA M., 

BHATTI S. A., TAUQIR N. A., Enhancing Buffalo 

Productivity Through Usage of Low Quality Feed 

Stuffs. Institute of Animal Nutrition and Feed 

Technology, University of Agriculture, Faisalabad, 

Pakistan, The Journal of Animal and Plant 

Sciences, 22 (3 Suppl.), pp. 128-132. ISSN: 1018-
7081, (2012). 

[7] PETRE Р I., ТATAJANA P., ROMINA K. 

Practicum in fodder production. St. Cyril and 

Methodius University, Faculty of Agriculture, 

Skopje, 91-117, 2000; 2011.  

[8] JASMINA R., DEJAN S., D., JORDAN M., 

Alfalfa, Most important perenial forage legume in 

animal husbandry. Biotechnol. Anim. Husb., 25, pp. 

465- 475, (2009). 

[9] STOCHMAL A., OLESZEK W., Seasonal and 

structural changes in flavones in alfalfa (Medicago 
sativa) aerial parts, Int. J. Food Agric. Environ., 5, 

pp. 170-174, (2007). 

[10] CHOI K. C., HWANG J. M., BANG S. J., 

KIM B. T., KIM D. H., CHAE M., LEE  S. A., 

CHAE M. J., KIM, D. H., LEE, J. C., Chloroform 

extract of alfalfa (Medicago sativa) inhibits 

lipopolysaccharide-induced inflammation by 

downregulating ERK/NFB signaling and cytokine 

production, J. Medic. Food, 16, pp. 410-420, 

(2013).  

[11] FAO. Selected indicators of Food and 

Agriculture Development in the Asia – Pacific 
Region 2000-2010, Food and Agriculture 

Organization of the United Nations, Regional 

Office for Asia and the Pacific, Bangkok, (2011).  

 [12] MUHAMMAD Z. A., AZEEM M. K., 

IKRAM S., AKHTAR A., SHAFIQUE Z., ABDUL 

M., Small farmers perceptions regarding improved 

fooder and forage varieties: results of participatory 

on farm research, Pakistan J. Agric. Res. Vol. 25 

No. 4, 295-306, (2012).   

[13] IVANA P., ZELJKA B. M., Ţ., АLAN A., 

Chemical Composition of Straw as an Alternative 
Material to Wood Raw Material in Fibre Isolation, 

Drvna Industrija, 67 (2), pp. 119-125, (2016). 

[14] TEHMINA S. K., UMARAH M., Wheat 

http://www.agriseta.co.za/downloads/LearningMaterial/116282_LG.pdf
http://www.agriseta.co.za/downloads/LearningMaterial/116282_LG.pdf
http://animalsciencejournal.usamv.ro/index.php/scientific-papers/10-articles-2013/156-chemical-composition-and-nutritional-value-of-the-fodder-grown-in-the-conditions-of-the-republic-of-moldova
http://animalsciencejournal.usamv.ro/index.php/scientific-papers/10-articles-2013/156-chemical-composition-and-nutritional-value-of-the-fodder-grown-in-the-conditions-of-the-republic-of-moldova
http://animalsciencejournal.usamv.ro/index.php/scientific-papers/10-articles-2013/156-chemical-composition-and-nutritional-value-of-the-fodder-grown-in-the-conditions-of-the-republic-of-moldova
http://animalsciencejournal.usamv.ro/index.php/scientific-papers/10-articles-2013/156-chemical-composition-and-nutritional-value-of-the-fodder-grown-in-the-conditions-of-the-republic-of-moldova
http://animalsciencejournal.usamv.ro/index.php/scientific-papers/10-articles-2013/156-chemical-composition-and-nutritional-value-of-the-fodder-grown-in-the-conditions-of-the-republic-of-moldova
http://animalsciencejournal.usamv.ro/index.php/scientific-papers/10-articles-2013/156-chemical-composition-and-nutritional-value-of-the-fodder-grown-in-the-conditions-of-the-republic-of-moldova
http://www1.agric.gov.ab.ca/%24department/deptdocs.nsf/all/beef11678
http://www1.agric.gov.ab.ca/%24department/deptdocs.nsf/all/beef11678
https://open.alberta.ca/publications/4429907
http://www.grains.kstate.edu/extension/doc/procedures/animal-feed-fiber-
http://www.grains.kstate.edu/extension/doc/procedures/animal-feed-fiber-
http://www.grains.k-state.edu/extension/doc/procedures/animal-feed-fiber-procedures.pdf


Food and Environment Safety - Journal of Faculty of Food Engineering, Ştefan cel Mare University - Suceava 

Volume XXII, Issue 2 – 2023 

Julijana TOMOVSKA, Ilmije VLLASAKU, Elena JOSEVSKA, Chemical composition of animal feed and its influence on the milk 

quality, Food and Environment Safety, Volume XXII, Issue 2 – 2023, pag. 122 – 134 

 

 
133 

Straw: A Pragmatic Overvie, Current Research 

Journal of Biological Sciences, 4 (6), pp. 673-675, 

(2012). 

[15] KORR J., Ag-Info Centre, Alberte and Rural 

Development. Using Straw in Cattle Rations – 

Frequently Asked Questions. Published on 

November 20, 2003. Last Review/Revised on 

September 21, (2017). 

(https://www1.agric.gov.ab.ca/$department/deptdoc

s.nsf/all/faq7594 
[16] JUANITA K., Ag-Info Centre, Alberta 

Agriculture and Rural Development, (2017). 

https://www1.agric.gov.ab.ca/$department/deptdoc

s.nsf/all/faq7594 

[17] Catalog for fodder mixtures, DOO 

"Agroinvest" AI-ZP-SD-02, (2017). 

http://www.agroinvest.com.mk/content/catalogs/8-

animal-feed-1.pdf 

[18] GORDON F. J., PATTERSON D. C., YAN T., 

PORTER M. G., MAYNE C. S. and UNSWORTH 

E. F., The influence of genetic index for milk 
production on the response to complete diet feeding 

and the utilization of energy and nitrogen, Animal 

Science, 61, pp. 199-210, (1995). 

[19] AHDB Dairy, Concentrate feeds, Agricultural 

drought impact summer 2018 - Industry briefing 

Agriculture and Hirticulture development, UK, 

(2018). 

[20] RUMSEY G. L., Aquaculture development 

and coordination programme. Fish feed technology, 

Chapter 10. Antioxidants in Compounded Feeds, 

Tunison Laboratory of Dish Nutrition, Food and 

Agriculture Organization of the United State, FAO, 

Cortland, New York, (1980). 

[21] FERRIS C. P., PATTERSON D. C., 

GORDON F. J. and KILPATRICK D. J, The effect 

of concentrate feed level on the response of 
lactating dairy cows to a constant proportion of 

fodder beet inclusion in a grass silage-based diet. 

2003 Blackwell Publishing Ltd. Grass and Forage 

Science, 58, pp. 17-27, (2003). 

[22] ISHLER V. A., ADAMS R.S., HEINRICHS 

A. J., VARGA G. A. Concentrates for dairy cattle, 

College of Agricultural Sciences • Cooperative 

Extension, Department of Dairy and Animal 

Science The Pennsylvania State University, DAS 

94-06, pp.1-6, (2006).  

http://www.dairyweb.ca/Resources/USWebDocs/C

oncentrates.pdf.  
[23] SIOBHAN K., Feeding the Dairy Cow 

(Concentrates) Teagasc Agriculture and Food 

Authority, Chapter 35, Section 6, pp. 214-220, 

(2016).   

https://www.teagasc.ie/media/website/animals/dair

y/FeedingDiaryCowConcentrate.pdf. 

https://www.teagasc.ie/animals/dairy/ 

[24] ZIVOJIN M., VELJKO P., Stocna hrana, 

Privredni pregled, Beograd, (1978). 

[25] JONES, C. M., and HEINRICHS A. J., Milk 

components: Understanding milk fat and protein 

variation in dairy herd, Description of variation 

found in production of milk components, factors 

that contribute to this variation, and strategies to 

improve component production. PennState 

Extension, 8/17/2018. 

https://extension.psu.edu/milk-components-

understanding-milk-fat-and-protein- variation-in-

your-dairy-herd 
[26] Guide to Good Dairy Farming Practice, FAO 

Animal Production and Health ISSN 8, 1810-0708. 

FAO Animal Production and Health guidelines 

Guide to Good Dairy Farming Practice Published 

by Food and Agriculture Organization of the United 

Nations and International Dairy Federation Rome, 

(2011). 

[27] From Feed to Milk: Understanding Rumen 

Function Part II: Feed and Feed Nutrients For Dairy 

Cattle, The Pensilvania State University, 1996. 

https://www.topsoils.co.nz/wp-
content/uploads/2014/09/From-Feed-to-Milk-

Understanding-Rumen-function-Penn-State pdf. 

[28] WALTER L. H., Milk Composition and 

Characteristics, Milk composition & Synthesis, 

University Illinois, Urbana, Champaign, (2009). 

[29] RICHARD O. K, DAVID C. C., Livestock 

Feeds and Feeding (6th Edition), University of 

Pennsylvania Extension. ,, Monitoring Dairy Heifer 

Growth‖, (2010). 

[30] FESKANICH D., WILLETT W. C., 

STAMPFER M. J., COLDITZ G. A., Milk, dietary 
calcium, and bone fractures in women: a 12-year 

prospective study. Am J Public Health, 87 (6), pp. 

992-7 (1997). 

[31] BALLEY K. E., JONES C. M., HEINRICHS 

A. J., Economic returns to Holstein and Jersey 

herds under multiple component pricing,  J. Dairy 

Sci., 88, pp. 2269-2280, (2005). 

[32] Cornell Universitety, Department of Animal 

Sciences. College of Agriculture and Life Sciences, 

Dairy Extension, Food Safety Laboratory and milk 

quality Improvement program, Composition of 

milk Ithaca, New York, pp.1-5, 2018. 
https://foodsafety.foodscience.cornell.edu/mqip/ 

(https://dairyextension.foodscience.cornell.edu/sites

/dairyextension.foodscience.cornel 

l.edu/files/shared/Composition%20of%20Milk.pdf)

. 

[33] Rulebook on sampling methods and methods 

for physical, chemical and microbiological analyzes 

of KMK 18% "Official Magazine of SFRJ", No. 15 

p. 423–427, (1987). 

http://www.slvesnik.com.mk/Issues/E4F1E3658001

4F1E8EAF4011AA24349B.pdf 

[34] KHALILI H., SAIRANEN A, Effect of 

concentrate type on rumen fermentation and milk 

production of cows at pasture. Animal Feed Science 

https://www1.agric.gov.ab.ca/$department/deptdocs.nsf/all/faq7594
https://www1.agric.gov.ab.ca/$department/deptdocs.nsf/all/faq7594
https://www1.agric.gov.ab.ca/%24department/deptdocs.nsf/all/faq7594
https://www1.agric.gov.ab.ca/%24department/deptdocs.nsf/all/faq7594
http://www.dairyweb.ca/Resources/USWebDocs/Concentrates.pdf
http://www.dairyweb.ca/Resources/USWebDocs/Concentrates.pdf
https://www.teagasc.ie/media/website/animals/dairy/FeedingDiaryCowConcentrate.pdf
https://www.teagasc.ie/media/website/animals/dairy/FeedingDiaryCowConcentrate.pdf
https://www.teagasc.ie/animals/dairy/
https://extension.psu.edu/milk-components-understanding-milk-fat-and-protein-variation-in-your-dairy-herd
https://extension.psu.edu/milk-components-understanding-milk-fat-and-protein-variation-in-your-dairy-herd
https://extension.psu.edu/milk-components-understanding-milk-fat-and-protein-variation-in-your-dairy-herd
https://extension.psu.edu/milk-components-understanding-milk-fat-and-protein-variation-in-your-dairy-herd
https://www.topsoils.co.nz/wp-content/uploads/2014/09/From-Feed-to-Milk-Understanding-Rumen-function-Penn-State
https://www.topsoils.co.nz/wp-content/uploads/2014/09/From-Feed-to-Milk-Understanding-Rumen-function-Penn-State
https://www.topsoils.co.nz/wp-content/uploads/2014/09/From-Feed-to-Milk-Understanding-Rumen-function-Penn-State
https://foodsafety.foodscience.cornell.edu/mqip/
https://dairyextension.foodscience.cornell.edu/sites/dairyextension.foodscience.cornell.edu/files/shared/Composition%20of%20Milk.pdf
https://dairyextension.foodscience.cornell.edu/sites/dairyextension.foodscience.cornell.edu/files/shared/Composition%20of%20Milk.pdf
https://dairyextension.foodscience.cornell.edu/sites/dairyextension.foodscience.cornell.edu/files/shared/Composition%20of%20Milk.pdf
http://www.slvesnik.com.mk/Issues/E4F1E36580014F1E8EAF4011AA24349B.pdf
http://www.slvesnik.com.mk/Issues/E4F1E36580014F1E8EAF4011AA24349B.pdf


Food and Environment Safety - Journal of Faculty of Food Engineering, Ştefan cel Mare University - Suceava 

Volume XXII, Issue 2 – 2023 

Julijana TOMOVSKA, Ilmije VLLASAKU, Elena JOSEVSKA, Chemical composition of animal feed and its influence on the milk 

quality, Food and Environment Safety, Volume XXII, Issue 2 – 2023, pag. 122 – 134 

 

 
134 

and Technology 84, pp.199-212, (2000). 

[35] 2012-26 Rulebook on the special requirements 

for safety and hygiene and the manner and 

procedure of performing official controls of milk 

and milk products, Agency for Food and 

Veterinary, Skopje (2012-2026). 

http://fva.gov.mk/mk/zakon-bezbednost-

hranata/pravilnik/2012-26-pravilnik-posebnite-

barana-bezbednost-higiena-nachinot-postapkata-

vrshene-sluzhbenite-kontroli 

https://www.agriclinics.net/Samp 

eProjects/5.pdf 

[36] BEN S., Project Report on Dairy Farming 

(cow), Benny maliyekkal Kundannur PO 

Wadakkanchery, Thrissur 8979725166 ID : 

KL200000024,  Nodal Training Institute Rars 

Pattambi, Agri Clinics & Agri Business Center 

Scheme Sponsored by Ministry of Agriculture & 

Farmers Welfare, Government of India National 

Institute of Agricultural Extension Management 
(MANAGE), Hyderabad & NABARD 

www.agriclinics.net (2019 – 2020). 

[37] Agricultural production statistics 2000–2020 

FAO, FAOSTAT Analytical Brief Series No. 41. 

Rome, (2022). 

https://www.fao.org/3/cb9180en/cb9180en.pdf 

https://www.fao.org/food-agriculture-

statistics/data-release/crop-livestock-and-food/en/ 

[38] VIRGINIA I., and GABRIELLA V., 

Carbohydrate Nutrition for Lactating Dairy Cattle, 

Pennsilvania State University, College of 

Agricultural Sciences • Cooperative Extension. 
Dairy&Animal Science Department of Dairy and 

Animal Science, The Pennsylvania State University 

324 Henning Building University Park, PA 16802, 

Adapted from Nutrient Requirements of Dairy 

Cattle, 2001 NRC and field experience, (2018). 

https://extension.psu.edu/carbohydrate-nutrition-

for-lactating-dairy-cattle 

https://www.nutritime.com.br/arquivos_internos/art

igosBK/chonutrition.pdf 

[39] SARWAR M., KHAN M. A., IGBAL Z., Feed 

Resources for Livestock in Pakistan. Status Paper, 
Intl. J. Agri. Biol., 4, pp. 186-192, (2002b). 

 

http://fva.gov.mk/mk/zakon-bezbednost-hranata/pravilnik/2012-26-pravilnik-posebnite-barana-bezbednost-higiena-nachinot-postapkata-vrshene-sluzhbenite-kontroli
http://fva.gov.mk/mk/zakon-bezbednost-hranata/pravilnik/2012-26-pravilnik-posebnite-barana-bezbednost-higiena-nachinot-postapkata-vrshene-sluzhbenite-kontroli
http://fva.gov.mk/mk/zakon-bezbednost-hranata/pravilnik/2012-26-pravilnik-posebnite-barana-bezbednost-higiena-nachinot-postapkata-vrshene-sluzhbenite-kontroli
http://fva.gov.mk/mk/zakon-bezbednost-hranata/pravilnik/2012-26-pravilnik-posebnite-barana-bezbednost-higiena-nachinot-postapkata-vrshene-sluzhbenite-kontroli
https://www.agriclinics.net/Samp%20eProjects/5.pdf
https://www.agriclinics.net/Samp%20eProjects/5.pdf
https://www.fao.org/3/cb9180en/cb9180en.pdf
https://www.fao.org/food-agriculture-statistics/data-release/crop-livestock-and-food/en/
https://www.fao.org/food-agriculture-statistics/data-release/crop-livestock-and-food/en/
https://extension.psu.edu/carbohydrate-nutrition-for-lactating-dairy-cattle
https://extension.psu.edu/carbohydrate-nutrition-for-lactating-dairy-cattle
https://www.nutritime.com.br/arquivos_internos/artigosBK/chonutrition.pdf
https://www.nutritime.com.br/arquivos_internos/artigosBK/chonutrition.pdf

	1. Introduction
	4. Conclusion

