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COMPARATIVE EVALUATION OF SOFT WHEAT VARIETIES
FOR THEIR APPLICATION IN HEALTHY NUTRITION
PRODUCTS

Abstract. The chemical structure of grain of four varieties of soft wheat of
Kazakhstan selection is considered: Shortandinskaya, Novosibirskaya-31, Trizo and
Tobolskaya. The content of proteins, carbohydrates, fats, ash, as well as macroelements:
potassium, phosphorus and magnesium is determined. It is established that the
Novosibirskaya-31 variety is characterized by the highest content of protein and minerals.
It is revealed that the Trizo variety is characterized by minimal ash content, which increases
its technological value for the flour-milling industry. Statistical processing of the results is
carried out by the method of variance analysis, as well as the principal component analysis
(PCA). The main parameters influencing the nutritional value of the varieties are
determined. Recommendations for the use of the studied varieties in the production of
healthy and dietary food products are formulated.
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Introduction. Common wheat (Triticum aestivum L.) traditionally occupies
a leading place in the production of grain crops and serves as the main raw material
for the manufacture of bakery and flour products. In recent years, scientific and
consumer interest in wheat varieties with high nutritional and biological value has
increased, especially in the context of creating healthy and functional food products
[1,2].

It has been proven at the international level that whole-grain soft wheat flour
with a high content of protein, fiber and macronutrients can reduce the level of
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inflammatory markers, have a positive effect on the intestinal microbiota, and also
help normalize body weight and prevent metabolic disorders [3-5]. At the same
time, the nutritional value of wheat is determined not only by its botanical species,
but also by varietal characteristics, agroclimatic growing conditions and the
processing technologies used [6,7].

In the conditions of Kazakhstan, soft wheat forms the basis of agricultural
exports and domestic consumption. However, to date there has been no
comprehensive comparative assessment of locally bred varieties by key indicators
of chemical composition (proteins, carbohydrates, fats, ash) and the content of vital
macronutrients (potassium, phosphorus, magnesium). Such an assessment is
especially important in terms of their suitability for the production of dietary, baby
and preventive nutrition products.

Thus, the purpose of this study was to identify the most promising varieties
of soft wheat of Kazakhstani selection by a set of nutritional and technological
indicators. The work is aimed at forming scientifically sound recommendations for
the use of individual varieties as raw materials for healthy nutrition, taking into
account modern requirements of nutrition and food technology.

Materials and methods. The study was conducted in laboratory conditions
of the Department of Agrochemistry and Soil Science of the Research Institute of
Food Safety of the ATU, using standard methods for assessing the chemical
composition of grain. The objects of the study were four varieties of soft wheat of
Kazakh selection: Shortandinskaya, Novosibirskaya-31, Trizo and Tobolskaya,
grown in the same agroclimatic conditions on experimental plots of the North
Kazakhstan region in 2023.

Methods of analysis. Determination of the mass fraction of protein — by the
Kjeldahl method (GOST 10846-91). Fat content — by Soxhlet extraction (GOST
10857-64). Ash content — by the calcination method; Mass fraction of
carbohydrates - by the calculation method: 100% — (% protein + % fat + % ash + %
moisture). The content of potassium, magnesium and phosphorus — by the
photometric method with preliminary mineralization of the sample (GOST 26657-
97, GOST 30538-97).

Statistical processing. All measurements were carried out in triplicate. The
results were processed using the Statistica 12.0 package. To assess the reliability of
differences, variance analysis (ANOVA) was used, as well as the Newman-Keuls
test for paired comparisons between varieties. Principal component analysis (PCA)
was used to visualize the relationships between variables and identify varieties with
the most balanced composition.

Research results. The conducted assessment of the chemical composition of
grain of four varieties of soft wheat revealed significant differences in the main
indicators of nutritional value. Table 1 shows the average values of the content of
proteins, carbohydrates, fats, ash, as well as potassium, phosphorus and
magnesium.

Table 1
Chemical composition of soft wheat grain of different varieties, % and mg/100 g
Indicator Shortandinskaya | Novosibirskaya-31 | Trizo | Tobolskaya
1 2 3 4 5
Proteins, % 13.98 16.90 14.78 15.12
Carbohydrates, % 58.39 55.87 56.42 57.20
Fats, % 2.39 2.15 1.79 2.03
Ash, % 1.88 1.72 1.65 1.73
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Table 1 (continued)

1 2 3 4 5
Potassium, mg/100 g 322.70 334.40 328.10 | 330.05
Phosphorus, mg/100 g 363.28 368.70 365.10 364.90
Magnesium, mg/100 g 109.30 114.03 110.56 112.87

The analysis showed that Novosibirskaya-31 has the highest content of
protein (16.9%) and macronutrients (potassium, phosphorus, magnesium), which
indicates its high biological value and the feasibility of using it in the production of
dietary and preventive nutrition products.

The Trizo variety had the lowest ash content (1.65%), which can be a
positive indicator for milling, since ash content directly affects the yield and
quality of premium flour.

According to the results of the analysis of variance (ANOVA), the
differences in most indicators were statistically significant (p < 0.05), which was
confirmed by the Newman-Keuls test (Table 2).

Table 2
Newman-Keuls test results

Indicator The statistically superior variety
Proteins, % Novosibirskaya-31
Carbohydrates, % Shortandinskaya
Fats, % Shortandinskaya
Ash, % Trizo
Potassium, mg/100 g Novosibirskaya-31
Phosphorus, mg/100 g Novosibirskaya-31
Magnesium, mg/100 g Novosibirskaya-31

Principal Component Analysis (PCA). The principal component analysis
revealed clustering of varieties by complex chemical composition. In the PCA
diagram, Novosibirskaya-31 and Tobolskaya varieties form one group
characterized by high protein and mineral content, while Triso and
Shortandinskaya are shifted to the axes associated with carbohydrates and ash
content, respectively. The diagram in Figure 1 visualizes the distribution of
varieties according to the factors that most strongly influence nutritional value.

Principal Components Analysis Summary Overview
Number of components is 1
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Fig. 1. PCA diagram: spatial distribution of soft wheat varieties by nutritional value
components

73



F. Makhmudov,
Food Technologies S. Azimova, D. Tlevlessova, P.71-76
Zh. Yembergenova, A. Gabbasova

The diagram shows the cumulative share of explained variance of the first
principal component (R?X(Cumul.)) — approximately 60%, which indicates that
one component explains the main variation in the data; the Q? value (the predictive
ability of the model) is moderate, but acceptable for interpretation.

Discussion. The results of the analysis showed significant variability in the
chemical composition of grain between soft wheat varieties grown under the same
conditions. The Novosibirskaya-31 variety has the highest content of protein
(16.9%) and macronutrients (potassium, phosphorus, magnesium), which meets the
criteria of increased nutritional value. Similar characteristics were previously
identified as the most significant in the selection of grain for the production of baby
and dietary foods [8].

The Trizo variety, despite its moderate protein content, has the lowest ash
content (1.65%), which indicates a high level of grain purification, which is
especially important in the production of premium flour. According to the work of
Litvinenko et al. [9], ash content can be considered as an indicator of the suitability
of grain for deep processing, affecting the quality of the finished product.

The results of the analysis of variance (ANOVA) and the Newman-Keuls
test confirmed statistically significant differences between varieties for most
indicators. The data obtained are in agreement with the findings of Stupakova et al.
[10], who emphasize the importance of a representative sample and the reliability
of chemical-analytical data in the varietal differentiation of grain crops.

The principal component analysis (PCA), visualized in Figure 1, showed that
one principal component accumulates more than 60% of the total variance. This
indicates the high information content of the main indicators (protein, ash,
macronutrients) for a comprehensive varietal assessment. A similar statistical
approach was previously used in assessing the functional properties of grain raw
materials [2,8]. Thus, the studied varieties demonstrate various nutritional and
technological advantages, allowing them to be recommended for differentiated use
depending on production tasks — from obtaining high-grade flour to developing
preventive nutrition products.

Conclusion. Based on a comprehensive analysis of the chemical
composition of four varieties of soft wheat (Shortandinskaya, Novosibirskaya-31,
Trizo, Tobolskaya), it was found that:

— The Novosibirskaya-31 variety has the highest nutritional value due to its
increased protein content (16.9%) and macronutrients (potassium, phosphorus,
magnesium), which makes it preferable for use in the production of healthy food
products;

— The Trizo variety is characterized by the lowest ash content, which can be
useful when grinding grain and obtaining premium flour;

— The principal component analysis (PCA) confirmed the possibility of
grouping varieties by chemical and nutritional characteristics, explaining up to
60% of the total variability;

— The results obtained are consistent with literary sources and expand our
understanding of the breeding and technological value of soft wheat varieties
grown in Northern Kazakhstan.

The results can be used to develop varietal recommendations for the
selection of grain raw materials for dietary, baby and functional nutrition.
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IXanbIKapansiK UH¥EHepiKk MexHO02UANbIK yHUsepcumemi, Aamamei, Kazakcmax

3K-

2AnMamsl mexHoA02UANbIK yHU8epcumemi, Aamamei, Kasakcmax
HybaHos amvbiHOarbl AKmebe 0bsbicmebiK yHusepcumemi, Akmebe, KazakcmaH

“¥aHeip xaH amelHAarel Bameic Ka3aKkcmaH azpapbiK-mexHUKansiK yHugepcumemi,

Opan, KazakcmaH

JEHCAY/IbIKKA NAAANBI TAMAK ©HIMAEPIH OHAIPYAE KONAAHYFA APHANFAH

XYMCAK BUAAN CYPbINTAPbIHbIH XUMUANBIK KYPAMBbIHbIH,
CANbICTbIPMAJIbI TANNAAYDI

AHpartna. KasakcTaH cenekumacbl 60MbiHWA TOPT *KymMcak bugain cypbinTapbiHbIH,

O2HAEPIHIH, XMMUANDBIK KYpblabiCbl KapacTblpbingbl: LopTaHanHcKasn, HoBocmbupckan-31,

Tpuso

XoHe Tobonbckas. AKybi3, Kemipcy, Mal, Kya KypambiMeH KaTap,

MaKpo3/ieMeHTTep: Kanui, ¢ochop KoHe MarHui aHbiKTanasl. Hosocmbupckana-31
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CYpbINbl €H, Ofapbl aKybl3 JHe MUHepasAblK 3aTTap KypaMbIMeH epeKLlesieHeTiHi
aHbIKTaNAbl. TPM30 CYpbINbIHbIH, Ky Meswepi eH TemeH 60/bin, 6y OHbl YH eHAipiciHae
TEXHONOMMANBIK M3HIH apTTbipagbl. HaTuKenepai cTaTUCTUKANbIK 6HAeY AUCMEPCUANDIK
Tangay agaici KaHe Herisri KomnoHeHTTepai Tangay (PCA) apkbiabl Kyprisingi.
CypbinTapapblH, TaFamablK KYHAbUIbIFbIHA 9Cep eTeTiH Heri3ri mapameTtpaep aHbIKTanabl.
3epTTenreH cypbinTapAbl AeHCAYNbIKKa MNalfanbl KoHe AMeTanblK TaMak eHimaepiH
eHAipyae KonaaHy 6oMbiHWa ycbiHbICTap bepingi.

TipeK ce3gep: Xymcak, 6uaai, ASH cypbinTapbl, XMMUANbIK KypPambl, TaFfaMaplK,
KYHAObIbIFbI, Kanuin, dochop, aKkybi3, Kyn Kypambl, PCA Tangay, geHcaynblkKka nahganbl
Tamak.

®. Maxmygos?, C. Asumosa?, [. Thesnecosa?, XK. Em6epreHosa3, A. la66acosa’

IMexcdyHapodHsiii uHMEeHepHO-mexHono2udeckuii yHusepcumem, Aamamei, Kasaxcmax
2AnamamuHcKkul mexHonozuveckuii ynusepcumem, Aamamel, KazaxcmaH
3SAkmiobuHcKull pecuoHanbHbIl yHUsepcumem um. K. Mybarosa, Akmobe, KasaxcmaH
43anadHo-KazaxcmaHckull aepapHo-mexHudyeckull yHusepcumem um. MKaHaup xaHa,
Ypansck, KazaxcmaH

CPABHUTE/IbHbI AHAIN3 XUMUYECKOTO COCTABA COPTOB MATKOW NLLEHWULbI
ANnAa ObOCHOBAHUA UX UCMNOJ1Ib3OBAHUA B NPOU3BOACTBE MPOAYKTOB
310POBOIO NMNUTAHNA

AHHOTauMA. PacCMOTPEHO XMMMYECKOE CTPOEHME 3epHa YEeTbIPEX COPTOB MAFKOWM
MWeHNLbl KasaxcTaHCcKoW cenekumu: LopTaHamHckasa, Hoeocubupckan-31, Tpuso w
Tobonbckas. OnpeaeneHo cofepykaHue 6enKoB, YrNeBOAOB, MPOB, 30/bl, a TaKkKe
MaKpOo3/IeMeHTOB: Kanus, pocdopa M marHms. YctaHoBaeHO, 4To copT HoBocnbupckasa-31
XapaKTepusyeTca Haumbonbwum cofepKaHMem 6elka M MWHepasbHbIX BELLEeCTB.
BbiABneHO, 4TO COpPT TPU30 OT/IMYAETCA MMHUMAJIbHOM 30/IbHOCTbIO, YTO MOBbLILWAET €ro
TEXHO/IOTMYECKYIO  LEHHOCTb AJ18  MYKOMOJIbHOM  MpomblwaeHHOCTU. [poBeaeHa
CTaTUCTMYECKass 0b6paboTKa pesynbTaToB METOAOM AMUCMEPCMOHHONO aHaAM3a, a TaKxKe
MeTOA0M raBHbIX KomnoHeHT (PCA). OnpeaeneHbl OCHOBHbIE MapaMeTpbl, OKasbiBakolLne
BAIMAHME HA NULWEBYID LUEHHOCTb copToB. ChopmyanpoBaHbl pPeKoOMeHZauumM no
NPMMEHEHMIO U3YYEeHHbIX COPTOB B NPOM3BOACTBE NPOAYKTOB 340P0BOI0 U ANETUYECKOTO
nuTaHuA.

KntoueBble cnoBa: MArkas nweHnua, copta 3epHa, XMMUYECKUI COCTaB, NuULLeBas
LeHHOCTb, Kanui, pocdop, 6enok, 30nbHoCcTb, PCA-aHanM3, 340poBoe NUTaHMKE.
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