
Project name: IRN AP22683160 «Development and production of phytogranules by 
pyrolysis method for prevention of subclinical mastitis and improvement of milk quality» 

 
The purpose of the project. Developing and producing Jerusalem artichoke pellets and 

phytosorbents to prevent subclinical mastitis in cows. 
 
Relevance. The usefulness of feeding cows largely determines the quality of milk. Almost 

all regulated food elements are involved in milk synthesis and are important in cicatricial digestion 
and disease prevention. Energy and protein are the main regulated elements of nutrition, which 
determine the quantity and quality of dairy products. With a lack of metabolic energy and protein 
in diets, not only does the fat and protein content in milk decrease but also its biological and 
technological properties deteriorate. The introduction of feed additives, including herbal granules, 
into the diet of cows, has a positive effect on breast health and milk quality. The development and 
production of high-quality herbal granules using modern technological techniques contributes to 
the organization of biologically complete feeding of cows.  

Phyto granules are developed based on Jerusalem artichoke vegetable raw materials in 
combination with a phytosorbent obtained by dry distillation (pyrolysis) of rice husks with a high 
content of resinous substances. Further dehydration and decarbonylation processes in the 
temperature range from 300 C to 400 C made it possible to obtain silicon dioxide and carbon 
monoxide, compounds that form the basis of the phytosorbent. The obtained phyto granules 
contribute to the normalization of scar digestion and metabolism in cows, which is the main 
condition for obtaining high-quality dairy products and preventing breast diseases. 

Expected results.  
-The scientific basis for the production of phytogranules by pyrolysis of plant fiber for the 

prevention of subclinical mastitis in cows, as well as the preservation and improvement of milk 
quality, will be developed. 

- Resources will be identified to ensure the procurement of raw materials and auxiliary raw 
materials growing in Kazakhstan for the production of phytogranules. 

- A formulation of phytogranules will be developed, including the main and auxiliary 
components, indicating their doses. 

- Experimental samples of phytogranules will be obtained 
- The effectiveness of replenishing the diet of cows with phyto granules consisting of 

Jerusalem artichoke tops and a phytosorbent during certain physiological periods will be studied 
-The effect of the use of phytogranules on the digestibility and assimilation of nutrients 

will be studied 
- The corrective effect of phytogranules on metabolic processes in cows before and after 

calving will be studied. 
-The manifestation of latent inflammation of the mammary gland in cows will be 

established before and after the addition of phytogranules to the diet. 
-The quality of cows' milk will be assessed after feeding phytogranules for organoleptic 

and physicochemical parameters 
- A technological line for the production of phytogranules will be developed. The 

economics and efficiency of the developed technology will be evaluated. 
-The economic efficiency of using a new recipe for phytogranules in the diet of cows during 

the dry season and after calving will be determined 
- Recommendations will be developed for agricultural enterprises on the rational use of 

phytogranules in the diet of cows in different physiological periods 
The results of the project will be published in foreign peer-reviewed scientific journals. 
- at least 2 (two) There are at least 50 articles in journals from the first three quartiles of 

the impact factor in the Web of Science database or having a percentile of the Cite Score in the 
Scopus database. 



  - Technological regulations and formulations for the use of the finished product will be 
developed. 

- One recommendation will be issued based on the results of the project. 
 
The results were obtained: 
The scientific foundations for the production of phytogranules from Jerusalem artichoke 

tops for the prevention of subclinical mastitis and improvement of milk quality, as well as factors 
in the development of cattle breeding, have been developed: optimization of animal husbandry 
conditions, protection, and improvement of feed quality, widespread use of various feed models. 
In lactating cows, the diet should be changed to ensure the formation of milk, as well as an increase 
in the live weight of the fetus. In recent years, there has been great interest in the use of feed pellets 
and premixes in animal husbandry, the feeding of which improves digestion, metabolism, animal 
productivity, as well as product quality and economic performance. The use of phytogranule in 
animal feeding increases productivity (weight gain, milk yield), while the unit cost of granular 
forms is significantly lower than that of other types of feed. Phytogranules based on Jerusalem 
artichoke ingredients are rich in fiber, protein, and amino acids, as well as mineral elements, 
including (mg% per dry substance): iron – 10.1; manganese – 44.0; calcium – 78.8; magnesium – 
31.7; potassium – 1382.5; Sodium – 17.2. All these compounds, being structural and functional 
components of enzymes, vitamins, and hormones, cause energy, nitrogen, carbohydrate, and lipid 
metabolism in such cases, participate in maintaining osmotic pressure and acid-base balance, in 
the processes of digestion, respiration, and hematopoiesis, protective and reproductive. Animal 
functions. In this regard, it becomes relevant to influence the feeding of various types of non-
traditional fodder and medicinal plants on cattle, as well as a more in-depth study of their content 
on the animal body, which is reflected in the improvement of metabolic and auxiliary processes, 
reducing morbidity, and the realization of productive qualities. 

The resources and provision of feedstock and auxiliary raw materials producing 
phytogranule on the territory of Kazakhstan were determined. Helianthus tuberosus is widespread 
in Kazakhstan. The resource investigation was conducted using a route method in the Tselinograd 
district of the Akmola region, in the areas of Talapker, Kuigenzhar, and the village of 
Internatsionalnoe. During the route survey, the characteristic habitats of the studied species and 
the points where Jerusalem artichoke thickets are found, sufficient areas of these thickets, and the 
size of stocks on them were revealed. Accounting of electricity reserves in European countries 
using the area accounting method. To do this, several overgrown crosswalks are on the entire area, 
laying sites with a size of 1 m2 (1x1). The number of considered areas in each building, depending 
on the area of the thicket, ranged from 30 to 50. The operational reserve results in an above-ground 
green mass of Jerusalem artichoke calculated by multiplying the yield of tubers on the area of 
thickets. The volume of possible blanks was calculated in the range of 40-60% of the operational 
reserve, based on the observation of Jerusalem Artichoke; tubers – in the amount of 20-30%, green 
mass – 30-40% of the operational reserve.  

A phytogranule formulation was developed, including the main and auxiliary components, 
indicating their dosage. Ingredients included in the phytogranules: Jerusalem artichoke green pulp 
powder - 80.0%: Jerusalem artichoke tuber powder - 3.0%: Phytosorbent - 5.0%: Table salt - 0.5% 
and carboxymethylcellulose (binder) - 11.5%. The main component in the phytogranule recipe is 
Jerusalem artichoke green pulp powder, which makes up 80% of the phytogranule, and Jerusalem 
artichoke tuber powder, which makes up 3% of the granules. Jerusalem artichoke stands out among 
other plants with a unique carbohydrate complex based on fructose and its polymers: 
fructooligosaccharides and inulin. Inulin is the only natural polysaccharide consisting of 95% 
fructose. Inulin is a good prebiotic, it is effective in intestinal dysbiosis, helps to reduce intestinal 
function, which makes it more difficult to cleanse the body of toxic compounds, undigested food, 
and harmful substances, promotes the absorption of substances of various mineral salts, especially 
low blood cholesterol, regulates carbohydrate metabolism, which, in the traditional calculation, 
ensures the maintenance of balance of the body of cows before and after calving and prevention 



of subclinical mastitis. An auxiliary component is a phytosorbent obtained from rice husks by 
pyrolysis of plant fiber, its share in the composition of phytogranules is 5%. 70-72% of rice husks 
contain organic compounds: carbon, nitrogen, etc., and 28-30% are inorganic. The carbohydrate 
component of rice husk is represented by cellulose (cell) and hemicellulose, the base is mainly 
pentosans. Of the inorganic components contained in the ash, silicon oxide is predominant. For 
flavoring phytogranular animals, table salt was added to the phytogranule formulation as a 
corrective in a dose of 0.5% of the total mass of the granule. As a forming and binding agent in 
granules of carboxymethylcellulose – 11.5%. 

Experimental phytogranule samples were obtained. Technological processes related to 
pyrolysis and granulation processes were carried out at the scientific and production technological 
center «Zhalyn» (Almaty). Granulation is necessary to improve the flowability of the granular 
mass, which occurs as a result of the significant effect of the quantum surface of the particles when 
they stick together into granules and, consequently, the color state of the friction that occurs 
between the structural particles during movement, so the granules reduce the change in abrasion 
and provide better flowability. Jerusalem artichoke wire was processed in a ball mill. The size of 
the crushed final product: thin – 200-150 microns. After weighing the mineral resources, Jerusalem 
artichoke begins sieving using a vibrating sifter to remove impurities along the edge. Further, 
drying is a source for removing moisture by evaporating it and removing the resulting vapors. 
Drying takes place in a Memmert 500 vacuum dryer, at a temperature of 150 ° C, for 1 hour. This 
is followed by mixing the powders of all the ingredients of the future granules, moistening them 
with a binder solution, and mixing, after which the wet mass is granulated in the granulator, drying 
the wet granules, processing with dry granules and packing. The granular form from Jerusalem 
artichoke raw materials is a solid, dosed, rounded shape consisting of compressed components. 
The size of the pellet is 1.5 cm long, 5 mm in diameter, and 0.8 g in weight. 
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Information for potential users 
The target consumers of the results obtained will be the state veterinary service and 

business entities. The results of the work will be disseminated to the veterinary community through 
the publication of research results, and seminars (lectures) for practical veterinarians and 
implemented in the educational process during the training of veterinary personnel. 

 
 
 
 
 
 


