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This article explores the use of non-traditional plant-based raw materials in the production of meat-and-
vegetable pdté. Duck meat and offal serve as the primary meat components, while the vegetable ingredients include
flaxseed and lentil flour, onions, garlic, sesame oil, carrots, table salt, cloves, ground black pepper, paprika, broth, and
water. The broth is utilized after cooking the duck meat. To create high-quality, multi-component meat products with
excellent organoleptic characteristics and to address deficiencies in specific nutrients, it is crucial to consider the
biological value and qualitative composition of the protein component. The quality assessment, based on organoleptic
and physicochemical indicators, was conducted using standard methods. The study also presents findings on the food
safety and microbiological indicators of the meat-and-vegetable pité. The research confirms that the pété with non-
traditional additives meets all regulatory requirements for microbiological safety and food quality. The development
of meat products, including pdtés, with plant-based additives not only enhances the technological properties of raw
materials but also enriches the products with essential nutrients and helps prevent potential functional disorders in
the human body. This approach represents a key focus area in the modern meat industry.

Keywords: pates, duck meat, non-traditional vegetable raw materials, by-products, flax meal,
biological value, organoleptic characteristics.
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B cmamve usyueno ucnonvzosanue HemMpPAOUUUOHHOZ0 PACHUMENbHO20 CbHIPbA 011 NPOU3EOOCHEA
MmAcopacmumenvHozo nawimema. B kauecmee macnozo Komnonenma O0vliu UCHOIL3OHBI YMUHOE MACO U
cyonpodykmol. B kauecmee pacmumenbHoul uacmu HNPUMEHANUCH JbHAHAA U 4YeuesUUHAs MYKd, YK, YeCHOK,
KYHIICYMHOE MAC10, MOPKOBb, NOBAPEHHAS COlb, 26030UKA, MOJIOMbBLIL YEPHBLIL nEPel, NANPUKA, MOMAMHbBLI 0Y1bOH
u e6o0da. [lna cozdanus KauyecmeEeHHbIX MHOZOKOMNOHEHMHBIX MACHBIX HPOOYKMO8, KOmopble MOZym
KOMREHCUPO8ams HeOOCMAMOK ONPeOeeHHbIX NUMEBbIX GeUeCE, 6AXMCHA OUON02UYECKAA WEeHHOCMb U
Kauecmeennwlii cocmae 0e1Kk06020 Komnonenma. Ilpodykuyua maxoce O0o0dicha odnadamev  Xopowiumu
opzanonenmuueckumu ceoiicmeamu. OueHKa Kavecmea npPOBOOUNAC, NO OpP2AHONENMUYECKUM U U3UKO-
XUMUYECKUM HOKA3AMENAM C UCHOAb30GAHUEM OOWEenPUHAMBIX MemoouK. Pesynomamur uccnedosanus maxoice
GKII0OYAlOM GHAIU3 RUWLEBOU (e30nACHOCMU U MUKPOOUOI02UYECKUX HOKa3ameneil MACOPACHUMETbHOZ0
nawmema. Pe3ynomamul ucciedosanuil nooeepiHcoaron, YUMo NO MUKPOOUONOZUYECKUM NOKA3AMeNam u
0e3onacHocmu RUWEGLIX NPOOYKMO8 RAJIembl HOJIHOCHbIO COOMEEMCHIEYIOM HOPMAMUBHLIM MPEOOBAHUAM.
Cospemennas MACHAL NPOMBIUIAECHHOCb 3AHUMAEHICA NPOU3BOOCHBEOM MACHBIX HPOOYKMO8, MAKUX KaK
nawimemsl, ¢ UCHONb30BAHUEM NUULEEHIX O000A60K U UHZPEOUEHMO8 DPACHUMETIbHOZ0 RPOUCXONCOCHUA. Dmu
000a6KU He MONbKO YAYYULAION C8OUCHEA Cblpbi, HO U 0002awiaiom RPOOYKUUIO DPA3IUYHbIMU BeUleCEAMU,
npeoomepauias NOMEHYUAIbHble HAPYUIEHUS 300P06bA 8 OPZAHUIME.

KiarwoueBble cjoBa: mamTeTbl, MAACO YTKH, HETPAAUIIUOHHOE PACTUTE/ILbHOEC CBIPLE,
Cyﬁl’[pOIIyKTbl, JbHsIHasl MyKa, OoHoJIorHYecKas HEHHOCTDb, OPTaHOJCITUYCCKHUE NTOKA3aTECIU.
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ET-KOKOHIC HAIUTETTEPIH OHAIPY AEI'T I10CTYPJII EMEC
OCIMJIK MHI'PEJUEHTTEPI

b.M. XAMUTOBA, U.P. CA{bIPFAEBA

(M. 9ys3oB ateiHgarsl OHTYCTiK- KazakcTan yHuBepcuTeri,
Ka3zakcran Pecnyonnkace! IlIbiMkeHT K., Tayke XaH JaHFBLIBI, 5)
ABTOP-KOPPECIOHCHTTIH dJEKTPOH/BIK MomrTackr:_pbarno-007@mail.ru

Makanadoa oOecmypni emec 6cimOiK wWUKI3AmMbIH RANOANAHBIN, em-KOKOHIC nawimeminiy oHOipici
Kapacmuipvinzan. Kypamvinoa 3vievlp jicoHe dHcasblMblK YHbl, RUA3, CAPLIMCAK, KYHCIm Mmaiivl, c20i3, ac mysbl,
Kanamnulp, YHMAKmMai2an Kapa 6ypulud, nanpuka, cOpna jcaue cy bap Komnonenmmep Konoanwinzan. Yiupex eminen
0aiiblHOANI2AH cOpna nAdanansliaosl. Kypamsinoa ken KomMnonenmmi em OHIMOepIH dcacay yudiH OUONOUATBIK
KYHOWLIbIK, Kpumepuiiniepi meH aKybl3 KOMROHEHMIHIY CAnAanblK KypamviH eckepy Kaxcem. byn onimuin canacein
OP2aHOIENMUKAIBIK HCIHE (PUIUKA-XUMUATBIK KOpCemKiuimep 00lblHua 6azanay yHeainvl Kadvlioanzan adicmep
apkplbl  dicy3eze  acvlpvliovl. CoHbIMEH Kamap, em-KOKOHIC Rnauwlmeminiy mazamovlK Kayincizoici MmeH
MUKPOOUONOUANBIK KOpcemKiuimepi 3epmmendi. 3epmmeynep Hamudicenepi O0UbIHUA, MUKDPOOUOIOUATBIK,
KepcemKiwimepi Mmen 0acmypai emec Kocnanapvl 0ap em-KOKOHIC nauwimeminiy mazamowvlK Kayincizoizi
HOPpMamMuemiK Kyicammapea mosvlk, caliKec eKeni anvikmanovl. ILIukizammoly mexHonouAnslK Kacuemmniepine
acep ememin JicOHe OHIMOEPOi MaHBI30bl 3ammapmen 0ailblmyza, COHbIMEH Kamap MYMKIH 0oaamolH
dyukyuonandwvik  oy3vlLnynapoviy  andvlH  Aay2a  apHAIAH  OCiMOIK meKmec mazamovlK KOCRAnap MeH
Komnonenmmepoi naidanany, Kazipei 3amanesl OHepKacinmin, 6acvim daeimmapvinoty, Oipi 601610 MAOLLIAODL.

Herisri ce3nep: mamrerTep, yiipek eTi, JICTYpJi emec eciMAik MIMKI3aThl, cy0eHIMIEpP, 3bIFBIP
YHBI, OHOTOTMANBIK KYHIBLIBIK, OPraHOJICNITHKAJIBIK KOpceTKilTep.

Introduction consistency and biological value of the final product
At the moment, meat pates produced in [2].
processing enterprises of the agro-industrial Functional and therapeutic-prophylactic
complex are high-calorie homogeneous preserves, foods are designed to provide not only nourishment
the content of which is pure meat. The delicate and energy but also essential vitamins, dietary
texture of pates is achieved through special fibers, and biologically important substances.
methods of processing raw materials and selecting Additionally, producing such products expands the
ingredients according to the recipe. Meat pies are variety of goods offered by processing enterprises,
in great demand among the people. thereby boosting their economic activity by
Meat and meat-based products hold increasing net income and profitability. Currently,
significant promise as raw materials for developing meat products produced in meat processing plants
functional fods that not only deliver complete are predominantly high-calorie, homogenized
protein but also include biologically active canned foods, primarily composed of meat or its
components. Pates, in particular, exemplify meat byproducts. Expanding the range of patés can be
products that benefit from a manufacturing process justified from the perspective of optimizing the use
that facilitates the efficient use of raw materials and of available raw materials to maximize the
allows for the combination of various types of production of high-quality edible meat products.
ingredients. Typically, pate is a finely ground, Patés are meat products where the
paste-like product primarily made from boiled offal production technology enables the efficient use of
and baked in a mold. The recipe can be raw materials and allows for the combination of
supplemented with vegetable ingredients and other various types of ingredients. Besides meat, these
food components [1]. products can include vegetable materials and other
Many researchers agree that integrating meat food components [3].
with vegetable ingredients represents a highly However, many patés available in the regional
promising approach to addressing the challenge of market are high in animal fat and low in protein,
healthy nutrition. This combination yields high- which does not align with contemporary scientific
quality products with diverse compositions, broadens principles for designing healthy food products.
the product range, and enables the creation of Developing new types of patés involves maximizing
optimal, customized recipes that enhance the the use of diverse raw materials, including non-

traditional resources from the Republic of
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Kazakhstan, such as secondary and byproducts from
protein-rich animals and poultry [4].

L.V. Antipova, L.N. Tolpygina, and A.A.
Mishchenko have proposed a method for preparing
low-calorie paté using white poultry meat,
mushrooms, tomatoes, herbs, and lentils as the
meat components, with olive oil and spices as
vegetable components. This approach results in a
product with high biological value and a balanced
amino acid profile, which supports improved
digestion and metabolism [5].

Currently, most meat patés are calorie-dense
regardless of their chemical composition.
However, by utilizing raw materials more
efficiently and producing mixed meat products, it
is possible to increase the availability of patés that
are lower in calories, higher in protein, and possess
greater biological value [6].

Current recipes for mixed meat patés often
include processed grain and soy products as
vegetarian elements. Among these, butter pie is
highly regarded by experts for its exclusive
blended meat-vegetable paté recipes that ensure the
inclusion of specific nutrients. Typical ingredients
for making canned paté include minced beef, pork
or lamb liver, chopped brain, unsalted butter, fried
onions, high-quality table salt, sand sugar, and
various spices [6].

However, this method involves cooking the
ingredients at high temperatures for extended
periods, which significantly reduces the levels of
several physiologically active components,
particularly vitamins. This is a notable
disadvantage of the process. Additionally, the
inclusion of butter in the recipe is problematic due
to its high saturated fat content, which results in
elevated cholesterol levels in the final product.
Consequently, patés prepared using this recipe are
energy-dense [6].

Beef liver paté typically contains beef liver,
refined beef bone fat, full-fat soy flour, onion, red
sweet pepper, bone broth, CO2 extracts of nutmeg
and black pepper, vegetable lecithin, vitamin E,
beta-carotene, and salt.

The widespread use of genetically modified
soybeans has led to a negative perception of soy-
containing products among many consumers. As a
result, the inclusion of soy flour in the paté recipe
is viewed as a drawback of this technique [7].

The composition of beef fat is primarily
made up of saturated fatty acids, which does not
align  with  modern nutritional principles.
Additionally, incorporating a gas-liquid processing
phase for animal fats—designed to improve their
quality and utilize fats with lower quality
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indicators—adds complexity to paté
manufacturing.  This  complexity  reduces
productivity and increases the cycle count.
Furthermore, processing at temperatures ranging
from 70 to 800 degrees Celsius for extended
periods, along with intermittent high pressure,
results in increased energy consumption [7].

A recipe provided by the authors for meat-
vegetable paté includes diced cow liver, cooked
and pre-soaked chickpeas, vegetable oil, sautéed
onions, table salt, spices, carrageenan, and cooking
broth made from by-products [7].

One disadvantage of this method is the reliance
on pre-cooked beans. The high temperatures used
during processing cause protein denaturation, which
reduces the nutritional value of the product [8].

To enhance the functionality of the paté,
Zhumagul M.S. suggested adding peas and carrots
to a meat-vegetable paté recipe that already
includes lamb liver [9].

Incorporating different types of flour into
meat paté recipes can not only improve the
consistency of the meat mixture but also
significantly alter the flavor and aroma of the
finished product. Various types of flour, such as
those made from pea and bean sprouts, wheat and
barley sprouts, as well as flax meal and lentil flour,
offer nutritional and biological  benefits
comparable to wheat flour.

Flax meal, in particular, is a highly nutritious
plant-based protein source. It is rich in amino acids
such as arginine, valine, leucine, phenylalanine,
and tyrosine. Due to its low calorie content, flax
meal is suitable for producing products that meet
both functional and nutritional objectives.
Additionally, flax meal is known for its exceptional
water (137.5%) and fat (123%) absorption
capacities. It also exhibits a high emulsifying
ability when mixed with oil, particularly in
formulations containing 30% flax meal and 70%
oil [12].

Sesame oil is used as a substitute for animal
fats in semi-finished products, providing a rich
source of fatty acids. Excessive consumption of
animal fats has been linked to a rise in
cardiovascular diseases among the population.
Regular use of sesame oil, however, can positively
impact cardiovascular health by improving vein
tone, enhancing their strength and flexibility,
reducing "bad" cholesterol, and normalizing blood
pressure. Moderate consumption of fatty liquids
like sesame oil has also been associated with an
increase in platelet count [13].

Our goal is to broaden the range of meat
products by developing a functional paté with a
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balanced chemical composition, exceptional
sensory qualities, high nutritional value, and
beneficial nutritional properties [13].

Poultry meat is a highly nutritious product,
rich in easily digestible proteins, vitamins, and
essential fatty acids. It provides healthy and
satisfying proteins at a lower cost compared to
other types of meat, making it economically
advantageous. The production and sales of poultry
meat and its processed products are crucial for food
safety and hold significant societal value [14].

To address deficiencies in trace elements
and vitamins, diversifying food ingredients is an
effective strategy. Incorporating plant-based
protein sources such as lentils and flax, and
carbohydrate sources like pumpkin and carrots, can
help balance the nutritional profile. Additionally,
spices, medicinal herbs, and raw plant components
can be used to enhance both the flavor and aroma
of the paté [14]. Plant-derived ingredients can
supplement the physiological compounds that may
be lacking in meat products, improving their
overall nutritional quality.This study investigates
meat-vegetable paté incorporating plant-based
components such as flax and lentil flour, along with
onion, garlic, sesame oil, carrot, broth, and water.
The broth is prepared from cooked duck meat.
While traditional paté recipes use wheat flour, this

research substitutes flax and lentil flour for wheat
flour when incorporating herbal components. The
crushed flour is added to form a protein-fat
emulsion, with sesame oil also utilized to create
this emulsion [15], resulting in a product with
enhanced organoleptic properties.

For the paté production, minced duck meat,
previously prepared from freshly frozen poultry,
was used. The raw materials employed meet the
standards set by technical documents and TR TS
034/2013 "On the Safety of Meat and Meat
Products" [15].

Quality assessment of the meat-vegetable
paté was carried out using established
methodologies. The physico-chemical
characteristics of the paté, including moisture
content, ash content, and overall acidity, were
evaluated using arbitration techniques [16].

Results and discussion

When selecting a product, consumers
consider several organoleptic qualities, including
appearance, cut style, flavor, aroma, and texture.
These sensory factors are crucial for evaluating
paté. The table below presents the sensory
attributes of the paté samples assessed for
functional purposes. Based on the data, the
analyzed samples meet the established standards
for organoleptic qualities.

Table 1. Organoleptic Parameters of Meat-Vegetable Paté for Functional Purposes

Ne Indicator Sample 1 Sample 2 Sample 3 Sample 4
1 Appearance Light brown Homogeneous Light brown Thick, finely ground, paste-
homogeneous brown mass mass with like mass, homogeneous,
mass with inclusions inclusions without extraneous impurities
2 Consistency dense, not pasty with Homogenous, Finely ground, spread,
homogeneous flexible paste-like homogeneous, grainless
inclusions
3 Colour Too yellow Uniform, light Pleasant Uniform, light brown
yellow yellow
brown
4 Smell sweet, distinct | strong smell of odor Normal, characteristic of
aroma of spices characteristic meat, without foreign taste
spices of this type of and smell
product
5 Taste taste of oil and | taste of spices pleasant Moderately pronounced meaty
spices aftertaste taste, without bitterness and
foreign taste

Based on our research, we selected the

fourth sample of the finished product for further
development. Using these findings, we can produce
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a functional additive and incorporate it into poultry
meat to create a high-value product.
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Table 2. presents the physico-chemical indicators and energy value of the functional meat-vegetable paté.

Ne Indicator Sample | Sample | Sample | Sample
1 2 3 4

1 Mass fraction of protein, %, 14.5 15.3 15.7 16.7
2 %, not less 12.3 14.7 15.2 17.5
3 Mass fraction of carbohydrates, %, not less 1.35 1.47 1.55 1.65
4 | Mass fraction of sodium chloride (cooking salt), %, not more 1.5 15 1.7 2.4

5 Mass fraction of starch, %, not more 2.0 3.7 5.0 5.0

6 Calory content, kcal 180.2 181.3 183.3 192.6

Based on the experimental results, it can be
concluded that the samples containing flax and
lentil flour offer greater protein content. The paté
made from duck meat and by-products adheres to
food safety and microbiological regulations (Table

3). Levels of toxic elements such as lead and
arsenic are 8-10 times below the maximum
allowable concentration (MAC), and no traces of
cadmium or mercury were detected in the samples.

Table 3. Food Safety Indicators of Meat-Vegetable Paté for Functional Purposes

Ne Indicator, measuring unit |  Amount | MAC
1 Toxic elements, mg/kg, not more
Lead 0.058 0.5
Arsenic 0.0092 0.1
Cadmium Not identified 0.05
Mercury Not identified 0.03
2 Antibiotics, not more than mg/kg
Levomycetin Not identified Not
allowed
Tetracycline groups Not identified
3 Pesticides, mg/kg, not more
Hexachlorocyclohexane Not identified 0.1
(o, B, y-isomers)
DDT Not identified 0.1
(dichlorodiphenyltrichloromethylmethane)
and its metabolites
4 Radionuclides, Bg/kg, no excess
Cesium-137 8.3 200
Mass fraction of sodium chloride (table 24 -
salt), %, not more

Microbiological indicators for the meat and
vegetable paté were assessed in accordance with
the Technical Regulation by incorporating a

protein-fat emulsion [16]. The microbiological
indicators for the functionally oriented meat-
vegetable paté are presented in Table 4.

Table 4. Microbiological Indicators of Meat-Vegetable Paté for Functional Purposes

Indicator, measuring unit Composition of pate prepared from | Accepted norms according
duck meat and by-products to regulatory documents
Bacterial group of Escherichia 1.2+0.2 1.0
coli (coliforms)

Pathogenic, including salmonella 23.5 25.0
Sulfite-reducing clostridia 0.11 0.1
S. aureus 13 1.0
L. monocytogenes 27+40.2 25.0
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Conclusion

The use of non-traditional raw materials in
the production of meat-vegetable paté enhances the
potential to create balanced products that address
deficiencies in essential nutrients (proteins, dietary
fibers, vitamins, minerals, etc.). This approach
contributes to achieving a high chemical
composition, as well as improved nutritional and
biological value. Additionally, incorporating non-
traditional ingredients such as flax, lentils, and
various meat by-products not only optimizes the
utilization of meat raw materials but also enhances
their nutritional properties, functional benefits, and
organoleptic qualities.
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