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PROSPECTS FOR THE PRODUCTION OF DOMESTIC
FEED FOR SERVICE PUPPIES

Abstract. Scientific research and the development of domestic technology for the
production of extruded dry feeds for non-productive animals (service puppies) have been
conducted. These feeds are designed for complete nutrition from the age of two months.
This advancement is expected to reduce the import of equivalent products, enhance the
production capabilities of the domestic feed industry, improve environmental conditions,
and generate additional revenue. Based on the review of scientific and technical
documentation, GOST standards, literature sources and existing physical and chemical
specifications for imported foods, the nutritional value of food for puppies of service dogs
was determined. The scientific literature review on the subject revealed that the extrusion
process of multicomponent food mixtures is not yet adequately investigated. Considering
the need of dog puppies in nutrients, metabolic energy, two formulations of complete foods
have been designed. The formulations were mainly based on domestically produced
ingredients. A comparison of the feeding value of the developed complete feeds with
imported foods currently available in the market has been presented. An experiment has
been done with puppies fed with the developed foods. Throughout the experiment, each
group of puppies was weighed regularly, examined medically, and monitored for physical
development, activity, and general health. Thus, the experiment involving puppies in a
service dog breeding facility is a landmark study with the potential to make a major
contribution to the understanding of optimal nutritional and care strategies for young dogs.

Keywords: dry mixed feeds, extruding, protein, fat, quality, metabolic energy,
technological parameters.
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Introduction. Service breeds comprise the groups of guard, search, sled and
sporting dogs. Service dogs stand out from domestic dogs by their endurance, keen
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sense of smell, well-developed intuition, balanced behavior, and bravery.
Shepherds are the largest group in the service breed category.

Animal business in Kazakhstan is merely at the beginning of its journey.
Producing domestically extruded feed for service puppies will enable a more
rational use of material resources from non-food raw materials of processing
enterprises. The lack of domestic scientific research in the field of dog food
production has resulted in the Kazakhstani market being predominantly occupied
by products from foreign manufacturers. Currently, foreign companies offer a wide
variety of complete and balanced dry dog foods. A whole range of feeds for non-
productive animals has been developed over many years in leading research centers
in the US, Canada, Europe, China, Japan, and Russia. However, there is a notable
scarcity of scientific literature focused on the optimal extrusion parameters for
formulating feed for non-productive animals. This may be attributed to the fact that
research in this field is most often funded by foreign feed manufacturers who are
not inclined to disclose their findings. This creates significant obstacles for
Kazakhstani scientists and technologists who wish to study the process of
preparing extruded feed, which has not previously been produced in our country.

Foreign manufacturers supply dog feed produced through the extrusion
method. At present, a significant number of plant and animal components utilized
in feed for non-productive animals are subjected to extrusion. This technology is
becoming increasingly popular for pelleted feed, where pre-processed ingredients
are blended to produce pellets with desired characteristics such as size and
porosity. The primary advantage of extrusion lies in its ability to alter the structure,
physical properties, and nutritional value of the raw materials during the process.
By adjusting the parameters of the technological process, the properties of the final
feed can be extensively modified [1]. Despite the numerous scientific studies
focused on the extrusion of single raw materials, research on mixtures of two
components is comparatively scarce. The extrusion process of multi-component
mixtures, such as dog food, remains insufficiently studied. Therefore, the
established patterns of this process require further development, especially
considering the incorporation of new, non-traditional components such as
hydrolysates, insect flour, and others [2].

Given that animal protein predominates in the natural diet of dogs,
comprising up to 70% or more, there is a significant need for animal protein in the
diet of service dogs [3].

Feeds based on animal raw materials (such as blood meal, fish meal, meat-
and-bone meal, krill meal, and other similar ingredients) are distinguished by their
high protein content. Extrusion has a profound impact on the properties and
structure of protein, as well as its interactions with other components. Research by
T.A. Samuelsen underscores the importance of fish meal quality in producing high-
quality extruded aquafeed. According to him, the use of finely ground fish meal
with a fibrous structure enhances the efficiency of the extrusion process and
improves the quality of the feed pellets [4].

In contrast, plant-based feeds are characterized by high levels of
carbohydrates, including starch, dictary fibers, and sugars. This significantly
impacts the extrusion process, as the structural changes in starch during extrusion
enhance the expansion of the extrudate and improve its digestibility. Process
temperature and moisture content of the raw materials are key parameters that
determine the transformation of starch during extrusion [5].

However, scientific publications regarding the extrusion process of mixtures
of plant and animal raw materials for dog food are virtually nonexistent. This
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indicates that the optimal parameters for the extrusion of such mixtures, as well as
their effects on the properties of the final products, are still inadequately explored.
The topic of extrusion for service dog feed holds promising potential but requires
further investigation to establish the general process parameters and their impact on
the quality of the final product. The limited literature on the formulation of
extruded feed for service puppies highlights the need for further research in this
area.

The study was aimed at evaluating the physiological and economic efficacy
of the extruded feed for service puppies developed in Kazakhstan.

Materials and methods. The study material comprised complete feed
formulations for service puppies. The formulations for service puppies were
developed in the Laboratory of Grain Products and Feed Technology at Kazakhstan
Research Institute of Processing and Food Industry in 2023. A trial batch of the
feed was produced at the ROYAL PETS plant, located in the Almaty region. The
feed was produced utilizing the extrusion method. The quality parameters of the
feed were determined using an infrared analyzer (Ekan LLC, INFRASCAN-3150)
and moisture content was measured with an EVLAS-2M device. The quality
parameters of the produced feed were assessed based on levels of protein, fat, fiber,
nitrogen-free extractives (NFE), energy value, and the quantitative content of
amino acids, which were determined using a calculation method and reference
materials. The technological parameters of the produced trial batches of feed were
determined according to the current GOST R 59369-2021, GOST R 55453-2022
standards.

Research results and discussion. A market survey of raw materials was
conducted. The market features domestically available high-protein components,
including corn gluten, wheat gluten, melange, and skim milk powder.
Unfortunately, fish meal and meat-and-bone meal exhibit elevated levels of ash and
fat, coupled with relatively low protein content. Cereals and their processed by-
products are abundantly available.

The vitality and performance of service dogs are significantly influenced by
their proper feeding, which involves a structured feeding regimen with diets that
are complete and balanced according to physiologically justified nutrient
requirements. Optimal nutrition is crucial for dogs. It depends on factors such as
breed, body weight, age, physiological condition, and health. Most commercial dog
foods differ significantly in nutritional characteristics from the traditionally natural
diet of dogs.

Many researchers assert that it is advisable to feed high-breed-value service
puppies exclusively with super-premium and premium class foods, excluding
economy class options. For puppies aged 2 to 6 months, it is recommended to use
feeds specifically formulated for their developmental stage [6].

The overall nutritional requirement for service dogs is determined by the
energy value of the feed (expressed in kcal/100 g) and the total amount of organic
matter. The energy requirement level depends on factors such as body weight, age,
condition of the animal, ambient temperature, coat condition, level of physical
activity (including the work performed by service dogs), and other variables. As
body weight increases, the energy expenditure per unit of weight decreases.
Smaller dogs have a more intensive energy metabolism compared to larger dogs.
When ambient temperature decreases, heat production in the body increases. In
summer, the daily energy requirement decreases by approximately 15%. As body
size increases, so does the energy requirement.
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Diets for dogs must meet their requirements not only for energy but also for
essential nutrients, including proteins (especially high-quality, animal-based
proteins), fats, carbohydrates, minerals, and vitamins [7].

Proteins play a crucial role in nutrition, and their biological value for dogs
can vary. Only specific proteins are broken down into amino acids essential for
muscle growth. These proteins are referred to as complete proteins. They are
primarily found in animal-based products such as meat, fish, dairy products, eggs,
blood, and others. Plant-based feeds typically contain incomplete proteins.

In evaluating proteins, it is essential to consider not only their quantity but
also their quality and digestibility. For instance, chicken and turkey protein is
digestible at 90-98%, horse meat protein at 86%, beef protein at 77%, while pork
and lamb proteins are digestible at 66-68%. The completeness of proteins is
determined by their amino acid profile, especially the presence of essential amino
acids such as lysine, tryptophan and methionine. These amino acids must be
obtained through the diet, as the body cannot synthesize them. Dietary deficiencies
of these amino acids results in protein metabolism disorders [8].

Lysine is essential for dogs to synthesize tissue proteins and also serves a
key role in the production of sperm, creatine, and insulin. Histidine is involved in
energy metabolism and is required for the synthesis of hemoglobin, red blood cells,
and some muscle proteins. Phenylalanine and tryptophan affect digestive enzymes,
cellular oxidizing enzymes, and certain hormones. Tryptophan is also crucial for
the renewal of blood plasma proteins. Cystine promotes insulin activation and,
together with tryptophan, is involved in the synthesis of bile acids, which are
essential for the absorption of nutrients in the intestine. Methionine is vital for the
synthesis of choline, creatinine, adrenaline, niacin and other substances, and also
has a major role in the body’s fat metabolism. Methionine and cystine are part of
the coat and promote its growth.

Adult dogs fed meat by-products and plant foods are often deficient in
lysine, methionine, and tryptophan, while methionine and cystine may be deficient
in puppies. If the diet lacks essential amino acids, the amount of protein should be
increased or synthetic amino acids should be added up to the normal amount. When
there is an excess of amino acids, the amount of protein from animal foods should
be reduced. The coefficient of digestible protein utilization helps determine its
completeness. A deficiency of proteins in the diet can result in stunted growth and
development of puppies, reproductive issues, impaired nutrient absorption, reduced
milk production, slow growth of coat and nails, and decreased disease resistance.
Enzymatic function of the liver and hemoglobin levels in the blood may also
decrease. Protein deficiency leads to a decreased proportion of urea in the urine,
and amine nitrogen is excreted with the urine due to a lack of enzymes to digest it.
Excessive protein can overload the liver and kidneys with its breakdown products,
lead to putrefactive processes in the intestines, and disrupt the body’s acid-base
balance. Therefore, a key principle in organizing a balanced protein diet for dogs is
the careful selection and proportioning of components in the diet to meet the
physiological needs of service dogs.

Adult dogs optimally require approximately 4.5 grams of protein per
kilogram of body weight, while growing puppies need about 9.0 grams per
kilogram of body weight. The critical requirement for essential amino acids is
approximately 60 mg of lysine, 70 mg of methionine, and 15 mg of tryptophan per
kilogram of body weight for adult dogs; and approximately 210 mg of lysine, 190
mg of methionine, and 60 mg of tryptophan per kilogram of body weight for
puppies. For service dogs with moderate physical activity, the protein requirement
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increases by approximately 30%, with at least one-third of the protein coming from
animal-based sources.

Carbohydrates (sugar, starch, fiber, and others) provide the main source of
energy for dogs. Fiber also plays a crucial role in forming fecal mass and
stimulating intestinal peristalsis. Plant-based feeds serve as the primary source of
fiber for dogs. The optimal carbohydrate requirement for adult dogs is 10 grams
per kilogram of body weight, including 1 gram of fiber; for puppies, it is 15.8
grams per kilogram of body weight, with 1.5 grams of fiber included. The
carbohydrate requirement for adult dogs depends on the fat content in their diet: the
lower the fat content, the higher the carbohydrate intake needed. In summer,
carbohydrates can partially replace fats. Excessive sugar and starch in the diet can
lead to obesity [9].

Fats are crucial for dogs as they provide essential fatty acids and have high
caloric density. The optimal lipid requirement is 1.32 grams per kilogram of body
weight for adult dogs and 2.64 grams per kilogram for puppies. A deficiency of fat
in the diet can lead to stunted growth, reproductive issues, vitamin deficiencies,
and skin disorders such as dermatitis, hyperkeratosis, scaling, and coat
depigmentation. Excessive fat intake can also be detrimental.

The diet of dogs must include vitamins A, D, E, K, B complex, and others.
Vitamin deficiencies can lead to serious conditions known as hypovitaminoses. A
deficiency of vitamin A can lead to impaired vision, reproductive issues, stunted
growth in puppies, and decreased disease resistance. Vitamin A is found in sources
such as milk, fish oil, and liver, whereas provitamin A (carotene) is found in plant-
based feeds, including carrots and leafy greens. Deficiency of vitamin D leads to
rickets in puppies and osteomalacia in adult dogs. Vitamin D is found in fish oil
and liver. Deficiency of vitamin E can result in reproductive issues and infertility.
Sources of vitamin E include vegetables, leafy greens, and sprouted grains.
Vitamin K deficiency can lead to subcutaneous hemorrhages. Vitamin K is found
in cabbage, spinach, pumpkin, and tomatoes. Vitamin C protects against scurvy.
Sources of vitamin C include vegetables and sauerkraut, as well as scalded nettles.
B vitamin deficiencies cause muscle weakness, coordination disorders, paralysis,
seizures, coat loss and depigmentation, dermatitis, and other problems. B vitamins
are found in yeast, liver, cottage cheese, milk, potatoes and cauliflower [10].

Minerals include phosphorus, calcium, sodium, magnesium, potassium,
chlorine, iron, zinc, copper, cobalt, iodine and manganese. Calcium and
phosphorus deficiencies cause rickets in puppies and brittle bones in adult dogs.
Deficiencies of sodium and chlorine (salt) lead to loss of appetite and decreased
secretion of gastric juice. The salt requirement is 375 mg for adult dogs and 530
mg for puppies per 1 kg of body weight. Deficiencies of potassium and magnesium
lead to hyperexcitability and cardiac dysfunction. Hemoglobin requires iron,
copper, and cobalt to be present for its formation. Zinc deficiency slows growth,
disrupts puberty and causes dermatitis. lodine deficiency causes goiter disease.
Commercial dog foods are formulated according to standards and contain the
requisite amounts of nutrients, minerals, and vitamins [11].

Based on the optimal vitamin and mineral macro- and micronutrient
requirements necessary for maintaining health and normal physiological functions,
premixes have been developed. Premixes are added to animal feed to enhance its
nutritional balance and improve nutrient digestibility (Table 1).
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Table 1
Premixes for service puppies per 1 tonne
Name Unit Puppies

Vitamin A (retinol) IU (mln) 800
Vitamin D3 (calciferol) IU (mln) 300
Vitamin E (tocopherol) IU (mln) 850
Vitamin B1 (thiamine) g 280
Vitamin B2 (riboflavin) g 900
Vitamin B3 (pantothenic acid) g 230
Vitamin B4 (choline) g 410
Vitamin B5 (calcium pantothenate) g 270
Vitamin B6 (pyridoxin) g 25

Vitamin B12 (cobalamin) g 9

Vitamin B9 (folic acid) g 150
Vitamin B7 (biotin) g 25

Vitamin C (ascorbic acid) g 2000
Zinc sulphate g 1350
Copper sulphide g 780
Iron sulphide g 1500
Manganese sulphate g 250
Potassium iodide g 190
Cobalt chloride g 110
Sodium selenite g 20

Magnesium sulphate g 250

Dogs are provided with feed products as part of a diet designed to fully meet
their needs for energy, proteins, carbohydrates, fats, minerals, and vitamins, taking
into account their breed, sex, age, and physiological condition. Diets are
formulated from a variety of feed products that align with the natural preferences
and tastes of dogs. Each type of feed is included in the diet in optimal quantities to
avoid any potential adverse effects on the animal’s health. Diets include a variety
of feed types, which may be more appealing to dogs, including by-products from
the meat, dairy, fish, and food industries. The proper combination of these feed
products ensures a complete and balanced diet for dogs.

The foundation of a dog’s diet should be proteins, primarily of animal origin.
Proteins found in muscle tissue (meat) and by-products are absorbed by the body at
a rate of 90-95%, whereas plant-based proteins are absorbed at only 40-60%.
Furthermore, the absorption of plant-based protein is only possible after
processing, which breaks down the cell walls of the plant materials. The dog’s
body is unable to extract nutrients from plant-based food due to the complete
absence of enzymes required to break down fiber. An excess of poorly digestible
plant-based products in the diet can lead to fermentation and putrefaction processes
in the stomach. As a result, the mucous membranes become inflamed, beneficial
microflora is destroyed, and conditions become favorable for the proliferation of
parasites. Chronic protein deficiency in the diet leads not only to wasting and
muscle dystrophy but also to other severe health issues. The immune system
weakens, and disruptions occur in the function of endocrine glands.

Based on the review of scientific and technical documentation, GOST
standards, literature sources and existing physical and chemical specifications for
imported foods, the nutritional value of food for puppies of service dogs was
determined (Table 2). The nutritional needs of puppies and adult dogs differ
significantly.
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Table 2
Established nutritional requirements for service puppies

Compound feed for:
Parameter name, % puppies puppies
2 to 4 months 4 to 6 months

Protein content 28-30 27-29
Fat content 18-19 16-17
Fiber content 1.1-1.3 1.5-2.5
Ash content, NMT 10 10
Calcium content 1.2-1.6 0.6-1.1
Phosphorus content 1.2-1.7 0.6-1.5
Sodium content, at least 0.3 0.45
Chlorides, NMT 0.3 0.45
Lysine, at least 1.5-1.7 1.5-1.7
Methionine+cystine, at least 0.7 0.7
Tryptophan, at least 0.2 0.2
Gross energy, kcal/100g At least 450

In developing the formulations for service dog feed, numerous important
factors were considered. The primary objective was to ensure the maximum
enrichment of complete dry feeds with proteins, fats, amino acids, vitamins, and
minerals. This approach enabled the achievement of optimal physiological
nutritional standards and the creation of a balanced feed with high digestibility.

The feasibility of incorporating plant-based protein products into dry feeds
depends on the content of digestible protein. Therefore, assessing digestibility is
the first step in determining the potential of the food ingredient under investigation.
Assessing feed digestibility is crucial both for research on nutrient requirements
and for developing more cost-effective formulations. Feeds are assessed from both
a biological perspective, where the pellets can be consumed by dogs with minimal
energy expenditure, and a physiological perspective, where the feed is acceptable
in taste and smell, is easily digestible, and possesses high nutritional value, meeting
the body’s energy and structural needs.

Considering that dry feeds for service dogs are produced from raw materials
such as meat and bone meal and chicken mince, there are certain limitations on
their use from both an environmental and economic perspective due to high costs
and availability constraints. As a result, it is essential to use raw materials
economically and to explore alternative sources of protein, both plant-based and
animal-based.

Considering the established nutrient requirements for puppies, scientifically
grounded formulations for complete dry feeds were developed (for service puppies
aged 2 to 4 months and 4 to 6 months). The formulation for puppies aged 2 to 4
months comprised 50% animal-based components and 33% plant-based
components. For puppies aged 4 to 6 months, the formulation included 51%
animal-based components and 37% plant-based components. The developed feeds
included components with high levels of crude protein and low fat content, as the
formulation was specifically designed for extruded feeds. The remaining fat
content (rendered chicken fat) was incorporated through atomization.

The trial batches of the feed were produced utilizing the extrusion method.
The processing of feed ingredients through extrusion is considered one of the most
effective technological solutions. Following thermal processing, the development
of aromatic compounds enhances the palatability of the feed, while also increasing
the activity of enzymes essential for the digestion process. Extruded feed is
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absorbed at rates of up to 90-95%. This advanced feed, produced using a
barothermal method, effectively eliminates pathogenic microorganisms, including
mold fungi and their toxins.

Extrusion not only disinfects the raw material but also slows down the
protein degradation process, promotes the synthesis of microbial protein, and
enhances starch digestibility by converting it into sugars and dextrins. This method
also slows down the fermentation of starch and increases the dietary energy value
by 10-15%.

After extrusion, proteins are more readily digestible as the amino acids
become more accessible due to the disruption of secondary bonds within the
protein molecules. The extrusion process also neutralizes factors that negatively
impact digestion, such as trypsin inhibitors and urease. During this process, amino
acids are preserved due to the optimal temperatures and the brief duration of
thermal treatment.

D.A. Blagov, S.V. Mitrofanov et al. showed in their study that grain
extrusion provides sterilization from pathogenic microflora and breakdown of
complex indigestible polysaccharides into simple carbohydrates and sugars. This
process decreases the moisture content of the final feed by 2-2.5 times compared to
the initial values, thus contributing to its longer storage. The barothermal treatment
hydrolyzes the starches in cereal grains into simple sugars, enhancing the
organoleptic qualities and increasing the palatability of the feed. Following
extrusion, the sugar content increases by 106.83% in wheat, 71.43% in barley, and
15.28% in peas. Extruded feeds are crucial for the rearing of young dogs, as they
significantly mitigate mortality rates associated with gastrointestinal diseases and
pathogens that may be transmitted via the feed.

The technological parameters of the trial batches of compound feed were
assessed and are detailed in Table 3.

Table 3
Technological parameters of complete dry feeds for service puppies
Compound feed for:
puppies puppies

Parameter name

2 to 4 months

4 to 6 months

Pellet

diameter, mm 8.35+0.25 8.48+0.25
length, mm 7.38+0.38 9.74+0.05
Volume weight, g/L 411.3+£1.32 524.1+1.14
Repose angle, deg 38 40
Pellet water resistance, min over 24 hours
Swelling, mL/g 4.29+0.13 4.69+0.17
Friability,% 0.148+ 0.028 0.173+0.06
Homogeneity of mixing of components in the pellet, %:

Protein 98.57 99.64
Fat 98.84 98.73

According to the data in Table 4, the trial batches of compound feeds exhibit
favorable technological parameters and nearly fully meet the requirements of the
GOST standard. The spherical shape of the pellets and the bulk density indicate
that the feed has been extruded. The pellets exhibit porosity, and the uniformity of
mixing is excellent, both in terms of fat and protein distribution. The fat was
applied to the finished pellets, and it is noteworthy that the fat coating is of high
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quality, with the pellets absorbing it uniformly. The friability is negligible in both
trial batches (friability according to GOST should not exceed 3%). The swelling
capacity of the developed extruded feeds exceeded 4 mL/g, which is considered a
high value. Swelling capacity indicates the ability of dry feeds to absorb moisture,
retain it, and restore their properties, thereby increasing in volume, becoming
softer, and consequently more accessible for gastric juice action and further
digestion by the puppies’ bodies.

In the developed trial batches of puppy food, the nutritional value was
assessed (Table 4).

Table 4
Nutritional value of complete dry foods for service puppies
Compound feed for:
puppies puppies
Parameter name, % 2 to 4 months 4 to 6 months
native per absolute native per absolute
state dry matter state dry matter

Moisture 7.70+0.15 - 9.81+0.05 -
Dry matter 92.30 92.30 90.19 90.19
Protein content 29.96+0.31 32.46 29.41+0.07 32.61
Fat content 11.51+0.13 12.47 12.62+0.11 13.99
Fiber content 1.32+0.03 1.43 1.96+0.07 2.17
Ash content, NMT 6.54+0.05 7.08 5.32+008 5.90
Gross energy, kcal/100g 449.01 455.7 435.33 444.65
Metabolic energy, kcal/100g 395.13 401.0 383.09 391.3

Based on the data presented in Table 4, it is evident that the developed feeds
meet the established nutritional standards for service puppies. Subsequently, the
trial batches of feed were transferred to a breeding facility for scientific and
practical evaluation.

A service dog breeding facility is a comprehensive institution specializing in
the breeding, preparation, and training of dogs for various service roles. These
facilities play a pivotal role in ensuring public safety, assisting in emergency
situations, and enhancing the quality of life for individuals. Within a service dog
breeding facility, optimal conditions are established for the development and
training of future service partners. This includes state-of-the-art training grounds,
specialized equipment, and highly qualified instructors and trainers with expertise
in various aspects of dog training.

The experiment involving puppies aged 2 and 4 months, fed with the
developed feeds, represents a comprehensive study aimed at examining the impact
of nutrition on growth, health, and overall development of young dogs. This
experiment holds significant practical value for the formulation of optimal feeding
strategies and the enhancement of dogs’ quality of life.

Conducted within the breeding facility, the study comprised two groups of
puppies in each age category: one group at 2 months and another at 4 months. The
puppies in these groups were provided with both the developed and control feeds —
specifically, the Best breeders puppy 32-18 for the 2-month-old puppies and the
Puppy condro active for the 4-month-old ones. Each group consisted of several
individuals of the German Shepherd and Belgian Shepherd breeds. For a duration
of 60 days, the 2-month-old puppies were fed 105 grams of food four times daily
(totaling 420 grams), while the 4-month-old puppies received 275 grams twice
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daily (totaling 550 grams). Each group of puppies was regularly weighed,
underwent medical examinations, and was monitored for physical development,
activity levels, and overall health status. Additionally, the experiment included
biochemical and general blood analyses to assess the overall health and bodily
functions of the puppies. This approach aimed to provide a deeper understanding of
the impact of nutrition on internal processes and overall well-being.

The experimental setup involved two groups of puppies in each age
category: one group at 2 months and another at 4 months. Each group was provided
with a unique diet tailored to their age and nutritional needs. The feeding regimen
was strictly adhered to, with precise quantities and schedules to ensure uniform
conditions for all participants. Specifically, the 2-month-old puppies received 105
grams of food four times a day (420 grams total), while the 4-month-old puppies
were fed 275 grams twice daily (550 grams total).

Throughout the experiment, each puppy was closely monitored for physical
condition, weight, growth, as well as activity levels and behavior. This allowed for
the tracking of any changes associated with the type of nutrition provided.

Over the 60-day feeding period, the following changes in body mass were
observed in the service puppies fed with the test diets: for puppies aged 2-4
months, weight increased within the range of +3.8 to +8.5 kg; for puppies aged 4
months and older, weight increased within the range of +6.3 to +7.5 kg. The weight
gain in the puppies was consistent, indicating that the domestic feed provided
adequate energy and nutrients for healthy growth and development. No significant
differences were observed compared to the control group.

Thus, feeding domestic food to 2- and 4-month-old puppies may have
numerous positive effects, including improved digestion, immune support, and
stimulation of growth and development. The experiment demonstrated that this
feeding approach can be effective and contribute to the overall health and well-
being of the puppies.

At both the beginning and end of the feeding period, primary and secondary
blood analyses were conducted for the 2- and 4-month-old puppies.

Biochemical blood analysis:

1. Protein levels: The biochemical blood analysis can reveal the total protein
level, which is a crucial indicator of nutrition and overall health in puppies. A
positive protein result was observed in puppies fed with domestically produced
food, indicating sufficient nutrient intake from the local feed.

2. Glucose Levels: Normal glucose levels suggest proper carbohydrate
metabolism. Stable glucose levels in puppies fed with domestic feed reflect a
balanced diet.

3. Aminotransferases: These enzymes are indicators of liver and muscle
health. Positive results in puppies fed with domestic feed suggest the absence of
pathological processes.

According to the general blood analysis, the puppies fed with domestic feed
exhibited the following positive results:

1. Red blood cells and hemoglobin: Normal erythrocyte and hemoglobin
levels indicate proper hematopoietic function. Stable levels suggest the absence of
anemia and adequate iron and nutrient intake.

2. White blood cells: WBC levels serve as indicators of immune response.
Normal leukocyte counts in puppies fed with domestic feed reflect a healthy
immune system and absence of inflammatory processes.
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3. Platelets: Normal platelet levels are crucial for effective blood
coagulation. Stable platelet counts signify proper blood clotting function in the
puppies.

In addition, the biochemical and hematological analyses of puppies fed with
domestic feed revealed:

4. Fat levels: Normal fat levels in the blood indicate appropriate lipid and
energy metabolism. Consistent fat levels reflect adequate nutrition and physical
activity.

5. Urea and creatinine levels: These parameters are indicators of kidney
function. Normal levels of urea and creatinine suggest healthy renal function in the
puppies.

In summary, the positive outcomes observed in both biochemical and
hematological blood analyses for puppies fed with domestic diets indicate not only
overall health and proper nutrition but also normal functioning of the liver,
kidneys, and circulatory system.

Conclusion. Based on the presented findings, it can be concluded that the
development of extruded production feeds for service puppies, grounded in an
analysis of nutritional needs, will enhance the ecological conditions at processing
enterprises and ensure the full utilization of raw material resources. The developed
complete extruded feed for service puppies represents a product that substitutes
imported goods. Establishing feed production for non-productive animals in
Kazakhstan will reduce the need for imports of similar products and save foreign
currency.

Furthermore, the implementation of such technologies in production
promotes the creation of new job opportunities and the growth of the local
economy. Utilizing local raw materials for feed production diminishes dependence
on imported supplies and reduces transportation costs, which positively impacts the
environmental situation by decreasing carbon dioxide emissions. It is also
important to note that the quality of the produced feed will meet international
standards, ensuring the necessary nutrition and health for service puppies, thereby
enhancing their performance and extending their service lifespan.
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1Kasak Kalima eHOey 3aHe maram eHepKacinmepi Folnbimu 3epmmey uHcmumymei,
Anmamel K., Kazakcmat

KbISMETTIK UTTEP KYLUIKTEPIHE APHANTFAH OTAHAbIK
KYPAMA EM ©HAIPICIHIH BONALLAFbI

AHpatna. Eki anpaH 6actan ToOAbIK TaMaKTaHAblpyfa apHanfaH eHimcis
aHyapnapfa (KbI3MeTTiK UTTep KYLWiKTepiHe) apHanfaH 3KCTPyATanfaH »Kem eHAipyaiH,
OTaHAbIK TEXHO/MOIMACbIHA FbibIMM  3epTTeyaep MeH a3ipnemenep Xyprisingi, byn
aHaNorTbl eHIMAepAiH MMNOPTbIH KbICKAPTYFa, OTaHAbIK Kypama Xem ©HepKacCibiHiH,
OHAIPICTIK MYMKIHAIKTEPIH KYLWENTyre, 3SKONOIMAMbIK *KaFdalabl KaKcapTyFa JKoHe
KOCbIMWIA Maiiga anyra MYMKiHAIK 6epegi. FblibIMU-TEXHUKANbIK KyKaTTamaHbl, FOCT-
Tapabl, 94ebun fepekkesnepai KaHe KONAAHbLICTafFbl PUIMKA-XMMUANDBIK, KepceTKiluTepai
MMMOPTTbIK KeMre 3epTTey HITMXKECIHAE KbISMETTIK KYLiKTepre apHanfaH MEeMHiH
TafaMAblK KYHAbIbIFbI aHbIKTanabl. Ocbl TaKbIpbin 6OMbIHLIA FblNbIMU 3aebuneTTepre Wwony
Ken KOMMNOHEHTTI }XeM KOCNanapblH 3KCTPyATay NPOLECI 9 Ae XKETKINIKTI 3epTTeMereHiH
KepceTTi. UTTepaiH, KYWIKTepiHiH, KOPEKTIK 3aTTapfa AereH Ka*KeTTifiriH eckepe OTbIpbIn,
MeTaboIMKabIK 3HEPrMA TOMbIK KeM YLWiH eKi peuenTt a3sipneHai. Peuentrepai asipney
KesiHOe Heri3iHeH OTaHAblK ©HAIPICTiH KOMMOHEHTTepi KON4aHbinabl. O3ip/ieHreH
TO/MbIKKAHAbl KeM KYHAObINbIFbl OOMbIHIA Ka3ipri yaKblTTa Kem HapblfblHAa 6ap
MMMOPTTbIK XEeMMEH CanbICTbIpy Kypridingi. Kywikrepre akcnepumeHT Kypri3ingi, oHaa
onap 93ipNeHreH XeMMEH TaMaKTaHAbIPbIAAblI. IKCNepUMeHT 6apbICbiHAA KYLWIKTEPAiH ap
TOObl YHEMi esWeHin, MeAWUMHANbIK TeKcepyaeH oTin, ¢u3MKanbiK  gamyapl,
6eNceHAiNniKTi KaHe Kannbl AeHcaynblFbl 6HaKkblnaHgbl. Ocblnaiwa, KbI3BMETTIK  UT
NMUTOMHUTIHAEr KyLiKTepre apHanfaH 3KCNEpPUMEHT Kac UTTepAi TamMaKTaHAbIpy MeH
KYTYAiH OHTalnbl CTpaTernanapbliH TyCiHyre alTap/blKTall ynec Kocyfa MyMKiHAiri 6ap
MaHbI34bl 3epTTey 60/1bIN Tabblnagbl.

TipeK ce3pep: Kypfak Kypama Xem, 3KCTpyATay, aKybl3, Mal, cana, anamacy
SHEPruACbl, TEXHONOTUANBIK KepCeTKilTep.
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1Kasaxckuil HayyHo-uccnedosamenscKuli uUHCMumym nepepabameisarouiell u nuwesoii
npomslwneHHocmu, 2. Aamamel, Kaszaxcma

NEPCNEKTUBbI NPOU3BOACTBA OTEYECTBEHHbIX KOMBMKOPMOB
ONA WEHKOB CNYXKEBHbIX COBAK

AHHOTauma. B cTatbe npuBegeHbl pe3ynbTaTbl MCCAEAOBaHWA WM pPa3paboTKu
OTeYeCTBEHHOM TEXHO/IOTUN TMPOU3BOACTBA IKCTPYAMPOBAHHBIX CYXMX KOPMOB AN
HENPOAYKTUBHbBIX WBOTHbIX (LLEHKOB CAYKebHbix CcobaK), npegHasHauyeHHbIX Ans
NOIHOPALMOHHOTO KOPMJIEHUA C 2-X MECAYHOro BO3pacTa, YTO MO3BOIUT COKPATUTbL
MMMOPT NPOAYKTOB-aHANOroB, YCUAUT NPOU3BOACTBEHHbBIE BO3MOMKHOCTM OTeYeCTBEHHOM
KOMOMKOPMOBOIM NPOMBbILINEHHOCTU, YAYYLIUT IKOJOFMYECKY0 OBCTaHOBKY M MO3BOAUT
NnofyYnTb LOMNOAHUTENbHYIO NpubbiNb. B pesynbTate M3yyYeHUS HayYHO-TEXHUYECKOM
AOKymeHTaumu, [OCToB, /MTepaTypHbIX WCTOYHWUKOB W CyL,EecTBYOWMX GUNKO-
XMMWYECKMX TMOKasaTesield Ha MMMOPTHble KOopMa, 6blfa ycTaHOB/AEHa nUTaTesbHan
LLEHHOCTb KOPMOB A/1A LWEHKOB C/y»KebHbIx cobak. 0630p Hay4yHOM AuTepaTypbl NO 3TOMY
BONPOCY MOKas3as, YTo NPOLLECC IKCTPY3UM MHOTOKOMMOHEHTHbIX KOPMOBbIX CMecel Bce
elwe wM3yyeH HeAOCTaTOYHO. YuuTbiBaa MNOTPEOHOCTb LWEHKOB cobak B MUTATENbHbIX
BellecTBax, 0OMeHHOI 3Heprum ObliM paspaboTaHbl ABA peLenTta MNOJHOPALMOHHbIX
KoMbuKopmoB. [lpu paspaboTke peuentoB OblAM  UCNO/Mb30BaHbl B  OCHOBHOM
KOMMOHEHTbI OTEYECTBEHHOTO Npou3BoAacTBa. [lpoBeAeHO cpaBHEHME MO KOPMOBOW
LEHHOCTU pPa3paboTaHHbIX MOJSIHOPALMOHHBIX KOPMOB C  WMMOPTHbIMKW  KOPMamu
NPUCYTCTBYIOWMMM B AAHHOE BPEMA Ha PbiHKE KOpMOB. MpoBefdeH 3KNEPUMEHT Haf
LWeHKaMW, rae MX KOPMUAM paspaboTaHHbIMM Kopmamu. B TeuyeHue sKcnepumeHTa
KarKgasa rpynna LLEeHKOB peryiAapHO  B3BelWMBasacb, NPOXOAUAN  MeOUUMHCKUeE
obcnenoBaHMA M noagepraamcb HabaloaeHNAM 3a GU3NYECKUM Pa3BUTUEM, aKTUBHOCTbIO
M 0b6WMM CcOCTOAHMEM 340p0BbA. TakMmM 06pa3om, 3IKCNEPUMEHT HafL LWeHKamu B
NUTOMHUKe cnyxebHbix cobak npeactaBnfer coboi BaxkHOe uccnegoBaHWe, KOTopoe
MMEET NOoTEeHLMaN NPUHECTU 3HAUYUTE/IbHBIV BKIAZ B MOHUMaHME ONTUMAJIbHbIX CTpaTeruni
NUTaHMA M yXoaa 3a MonoAbIMKN cobakamu.

KnioueBble cnoBa: cyxve KOMOWKOPMA, SKCTPYAMPOBAHWE, MPOTEUH, KUP,
KauecTBO, 0OOMeHHan 3Heprusa, TEXHONOrMYECKME NOKA3aTeNN.
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