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ABSTRACT

This research; It was carried out to determine the rheological properties of the dough obtained from the cultivars
as well as the physicochemical analyzes of the materials obtained from the cultivars of bread wheat originating
from Russian (Krasnodar), Kazakh (Orenburgskaya-10) and Hungarian (Zitnica) origin. As for materials
research imported in the years 2014-2016, Krasnodar (Russian origin), Orenburgskaya-10 (Kazakh origin) and
Zitnica (Hungarian origin) were performed 30 replications of 90 samples per year of bread wheat cultivars.
Significant differences were observed between the cultivars in terms of the parameters examined. In the study;
rheological (alveograf) such as energy (cm?), p/l ratio, ie value (elasticity index) (%) and Zeleny sedimentation
(ml), protein (%), hectoliter weight (kg), wet gluten (g), gluten index as physicochemical properties were
examined. As the Orenburgskaya-10 (Kazakh) cultivar had the highest values in terms of gluten index (97.15%),
p/ | ratio (2.1), le (64.2), hectoliter weight (80.25 kg) and energy (425.30 cm?). Zeleny sedimentation (65 ml),
protein contents (14.6%) were in the Zitnica (Hungarian). Wet gluten (29.75 g) parameter was in Krasnodar
(Russia). Orenburgskaya-10 (Kazakh), Krasnodar (Russia), Zitnica (Hungarian) cultivars in terms of energy
respectively; 425.3-264.6 10, 396.6-159.6 10, 367.5-152.2 10*. In the direction of three years results, If
Orenburgskaya-10 (Kazakh) cultivar of bread wheat is imported in our country, the quality will be further
increased according to the other cultivars.

Keywords: Cultivar, Elasticity, Energy, Index, Origin, Quality.

l. INTRODUCTION
People needed by the daily food requirement of a substantial portion of wheat in crop plants that are performed
cultivation to meet the 215.5 million hectares of cultivation area and 671.5 million tons the first in acreage
between the cereals, ranks third after maize and rice production [1]. Approximately 84% of the wheat cultivated
area of wheat produced 7.8 million hectares of land in our country is made up of 82% of the production of bread
wheat and significant fluctuations are seen in annual production [2]. Our country's population has increased by
about 10% since the beginning of the year 2000, reaching 76.7 million [2]. While a significant portion of human
daily calorie needs is met by bread and other wheat products, a significant portion of the daily average protein
requirement per person is still met by grains, especially wheat. The production of wheat, which is extremely
important for human nutrition, has to be increased in proportion to the population increase. Since wheat
cultivation areas in our country have reached the last border and even production is being carried out even in
areas that are not suitable for cultivation, it is essential to increase the yield from the unit area [3]. Otherwise;
Wheat production and grain yields in the world and in our country are likely to affect the consumer in the
negative direction by increasing prices of other foodstuffs that have been planted or undercooked when any
decrease is observed for various reasons. For this reason, it is of strategic importance to be sufficient in terms of
wheat production for each country and to have enough wheat products in their stocks. The yield in wheat is
affected considerably by adaptation to the region, from the genotype and purity of the variety used. The high
yield potential of genotype has led to a significant increase in productivity [4]. Researchers reported that wheat
yields could be increased by up to 30% in dry agricultural systems with an appropriate variety and quality of
seed [5]. For this reason, it is important to determine the high-quality varieties in the target environment
conditions. Wheat quality carries a broad meaning depending on the application. In case the product can not be
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found suitable for the purpose of use, the solution is sought for the use of wheat imports or additives. In this
study, it was aimed to determine the varieties of imported wheat varieties which gave the highest values in terms
of quality parameters. In this respect, especially when the industrialists respond to the different demands of the
consumer, importing of the different types with poor quality will be stopped and the national economy will be
contributed.

1. MATERIAL-METHOD

Wheat samples tempered according to the research by the AACC method 26-95 14% moisture basis, and is
ground in a roller mill. Total nitrogen (N) contents of the ground wheat samples were determined by Kjeldahl
method (AACC Method 46-10), converted to protein using 5.7 factor and calculated on 14% moisture basis
(AACC, 2000). Zeleny sedimentation values of wheat samples were determined using a sedimentation tester
according to AACC 56-61.02. The rheological properties of the dough were determined by alveographer
according to AACC 54-30.02. SPSS program was used in the analysis of the samples. Duncan multiple
comparison test was applied.

1. FINDINGS-DISCUSSION
There is a significant effect of genetic factors on the quality of bread wheat varieties as well as environmental
conditions [6,12,13].

Among the imported bread wheat varieties with important quality parameters, the Zitnica variety showed the
highest value in Zeleny sedimentation value whereas the Orenburgskaya-10 variety showed the highest value in
terms of gluten index parameter (Table 1). Krasnodar, Zitnica, Orenburgkaya-10 varieties in terms of wet gluten
amount respectively; 29.75, 28.13, 27.12 g, respectively. In terms of protein amount, the Zitnica variety came to
the forefront in comparison with the other varieties. Orenburgskaya-10 type is the highest value in terms of
gluten index which is an important feature in terms of the visco-elastic structure of the dough
[7,14,15,16,18,20]. Wheat is also important in terms of grain yield and grain yield during milling. For high flour
yield to have a low dandruff ratio, high hectoliter weight is a desirable parameter. Hectolitre weights
Orenburgskaya-10, Zitnica and Krasnodar varieties, respectively; 80.3, 79.7, 79.2 kg/hl. The maximum value
was obtained from the Orenburgskaya-10 range in terms of dough extinction and p / | ratio (Table 1).
Researchers reported that the bread wheat variety varied between 73.0-83.7 kg/hl and the protein content varied
between 8.2- 13.9% [8,17]. The same researchers reported that Zeleny sedimentation value varied between 24.2-
38.3 ml. The data of imported bread wheat varieties and researchers are similar. The high levels of protein and
Zeleny sedimentation are due to the performance of the varieties in different environmental conditions. The ratio
of p/1to 1is higher than 1, which is an important parameter in terms of dough resistance [9,10,11,19,21,22].

Table 1. Physicochemical and Rheological Properties of Some Imported Bread Wheat Varieties

Parameters Krasnodar Orenburgskaya-10 Zitnica

Z. Sedimentation (ml) / (SEM) 58.00c* (0.0008) 61.00b (0.0004) 65.00a (0.0007)
Protein (%) / (SEM) 14.10ab** (0.0005) | 13.20b (0.0006) 14.60a (0.0002)
Hectolitre (kg/hl) / (SEM) 79.20b* (0.0008) 80.30a (0.0007) 79.70ab (0.0005)
Wet Gluten / (SEM) 29.75a** (0.0001) 27.12b (0.0005) 28.13ab (0.0009)
Gluten Index / (SEM) 93.13p** (0.0007) | 97.15a (0.0004) 89.17¢c (0.0009)
Energy (max) / (SEM) 396.60b** (0.0002) | 425.30a (0.0005) 367.50c (0.0006)
p/l/ (SEM) 1.70b* (0.0005) 2.10a (0.0003) 1.90ab (0.0007)
le / (SEM) 56.10b** (0.0001) | 64.20a (0.0006) 59.50ab  (0.0004)
Mean 113.2 8.77 90.7

SEM: Standart Error Mean. *,**; It is important at 5% and 1%, respectively.

V. RESULT

Various quality features such as Zeleny sedimentation, protein content, hectoliter weight, wet gluten, gluten
index, energy, p / | ratio, elasticity index have been investigated and important results have been obtained in
different kinds of imports in our country.

In line with the results obtained; Orenburgskaya-10 variety according to the quality parameters examined in the
imported bread wheat, has come to the fore in terms of many quality parameters (gluten index, p / |, ie,
hectoliter weight). The choice of the highest quality parameters during wheat import can contribute to the
national economy.

http: // www.ijesrt.com© International Journal of Engineering Sciences & Research Technology
[220]


http://www.ijesrt.com/

} THOMSON REUTERS

ISSN: 2277-9655

[Naneli * et al., 7(7): July, 2018] Impact Factor: 5.164
IC™ Value: 3.00 CODEN: IJESS7
REFERENCES

[1]  Anonymous, 2012. Cereal Crops. www.fao.org.

[2]  Anonymous, 2013. Turkish Statistical Institute

[3] Mut, Z., Aydm, N., Ozcan, H., Bayramoglu, O. 2005. Determination of Yield and Some Quality
Characteristics of Bread Wheat Genotypes In Central Black Sea Region. GOU. Journ. Agr. 22 (2), 85-93.

[4] Cook, R.J., Veseth, R.J. 1991. Wheat Health Management. The American Phytopathological Society. St.
Paul. Minnesota 55121, USA.

[5] Kiin, E., Avci, M., Uzunlu, V., Zencirci, N. 1995. Cool Climate Cereal Consumption Projections and
Production Targets. TMMOB Chamber of Agricultural Engineers, 4. Turkey Agricultural Engineers
Technical Conference 9-13 Jan., 417-429, Ankara.

[6] Kuchel, H., Langridge, P., Mosionek, L., Williams, K., Jefferies, S.P. 2006. The Genetic Control of
Milling Yield, Dough Rheology and Baking Quality of Wheat. Theor Appl Genet. 112: 1487-1495.

[71 Faridi, H., Faubion, JM. 1990. Dough Rheology and Baked Product Texture. AVI Book Softcover
Reprint of The Hardcover 1 st edition.

[8] Naneli, 1., Sakin, MA., Kiral, AS. 2015. Determination of Yield and Quality Characteristics of Some
Bread Wheat Varieties In Tokat-Kazova Conditions. Gaziosmanpasa Unv. Journ. Agr. 32 (1), 91-103.

[91 Sahin, M., Aydogan, S., Go¢men, AA., Taner, S. 2009. Evaluation of Some Bread Wheat Genotypes
Developed for Central Anatolia In Terms of Alveograph Analysis.Bahri Dagdas International
Agricultural Research Institute Herbal Research Journal. 2: 1-9. Konya.

[10] Lazaridou, A., Duta, D., Papageorgiou, M., Belc, N., Biliaderis, CG. 2007. Effect of Hydrocolloids on
Dough Rheology and Bread Quality Parameters In Gluten-Free Formulations. Journal of Food
Engineering 79 1033-1047.

[11] Wrigley, CW., Bekes, F. 2002. Grain-Protein Composition As a Document of Wheat-Quality Type: New
Approaches to Varietal Identification. Wheat Quality Elucidation The Bushuk Legacy. Chapter:4, pp:65-
86.

[12] Baezinger, PS., Clements, PS., Mclntosh, MS., Yamazaki, WT., Starling, TM., Sammons, DJ., Johnson,
JW. 1985. Effect of Cultivar, Environment, and Their Interaction and Stability Analyses On Milling and
Baking Quality of Soft Red Winter Wheat. Crop Sci. 25, 5-8.

[13] Anderson, WK., Croshie, GB., Lambe, WJ. 1997. Production Practices In Western Australia of Wheat
Suitable for White, Salted Noodles. Aust. J. Agric. Research 48, 49-58.

[14] Bason, ML., Peden, G., Zounis, S., Wrigley, CW., Berman, M. 1993. Detection of Red-Grained Wheat
by Tristimulus Colorimetry and Digital Image Analysis. pp: 29-34 In: Proceedings 43" Australian Cereal
Chemistry Conference. CW. Wrigley, ed. Royal Aust. Chem. Instit.: Melbourne.

[15] Berman, M., Bason, ML., Ellison, F., Peden, G., Wrigley, CW. 1996. Image Analysis of Whole Grains to
Screen for Flour-Milling Yield In Wheat Breeding. Cereal Chemistry 73, 323-7.

[16] Millar, SJ., Whitworth, MB., Everts, AD. 1997. Image Analysis-The Prediction and Assessment of
Wheat Quality and Milling Properties. pp:141-151 In: Proceedings International Wheat Quality
Conference. JL. Steele and OK. Chung, eds. Grain Industry Alliance: Manhattan, KS, USA.

[17] Psotka, JJ. 1997. Single Kernel Characterization System. pp: 129-140 In: Proceedings International
Wheat Quality Conference. JL. Steele and OK. Chung, eds. Grain Industry Alliance: Manhattan, KS,
USA.

[18] Weegels, PL., Marseille, JP., de Jager, AM., Hamer, RJ. 1991. Structure-Function Relationships of
Gluten Proteins. pp: 98-111 In: Gluten Proteins 1990. W. Bushuk and R. Tkachuk, eds. American
Association of Cereal Chemists, Inc.: St. Paul, MN.

[19] Faridi, H., Faubion, JM. 1986. Fundamentals of Dough Rheolgy. Am. Assoc. Cereal Chem.: St. Paul,
MN.

[20] Schofield, RK., Scott Blair, GW. 1932. The Relationship Between Viscosity, Elasticity and Plastic
Strength of Soft Materials As Illustrated by Some Mechanical Properties of Flour Doughs. I. Proc. R.
Soc. (London) A138, 707-718.

[21] Schluentz, EJ., Steffe, JF., Ng, PKW. 2000. Rheology and Microstructure of Wheat Dough Developed
with Controlled Deformation. J. of Texture Studies 31, 41-54.

[22] Janssen, AM., Vlient, TV., Vereijken, JM. 1996. Rheological Behaviour of Wheat Glutens at Small and
Large Deformations. Comparison of Two Glutens Differing In Bread Making Potential. Journal of Cereal
Science 23, 19-31.

http: // www.ijesrt.com© International Journal of Engineering Sciences & Research Technology
[221]


http://www.ijesrt.com/

in

L

&% THOMSON REUTERS

ISSN: 2277-9655

[Naneli * et al., 7(7): July, 2018] Impact Factor: 5.164

IC™ Value: 3.00 CODEN: IJESS7
CITE AN ARTICLE

Naneli, I, & Tanrikulu, A. (2018). DETERMINATION OF PHYSICOCHEMICAL AND

RHEOLOGICAL PROPERTIES OF FLOUR DERIVED FROM IMPORTED BREAD WHEAT

CULTIVARS IN TURKEY. INTERNATIONAL JOURNAL OF ENGINEERING SCIENCES &

RESEARCH TECHNOLOGY, 7(7), 219-222.

http: // www.ijesrt.com© International Journal of Engineering Sciences & Research Technology
[222]


http://www.ijesrt.com/

