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The article presents the results of studying of anatomical content of grains of wheat varieties and lines, the yield and culinary evaluation of cereal products. It has been established that the high yield of cereals (85–89 %) and the high culinary score (7–9 points) has a grain of wheat varieties of soft Uzhynok, Vdala, Shchedra Nyva, Pannonikus, Emerino, Lupus, wheat lines of compact Umanchanka and lines obtained by hybridization Tr. aestivum/Tr. spelta. Extrusion of wheat grain significantly improves the culinary evaluation of the finished product due to the temperature treatment. Grain varieties Kohan, Vdala, Lupus, Emerino, Pannonikus, Ac Meckinon, Kulundinka, Umanchanka lines and wheat soft wheat lines are used for extrusion without peeling.
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Formulation of the problem. Groats occupy a prominent place in the national economy. According to the physiological norm, the day human diet should contain about 40 g of cereal products, which corresponds to the consumption of 14–15 kg per year [1]. In addition, cereal products provide about 30 % energy requirement due to the content of 30 % protein and 55 % carbohydrates [2]. However, these products contain insufficient protein content usually. One of the ways to solve this problem is to find alternative types of grain products with its high content [3]. Promising is the development of cereal-based products from the grain of the less common types of wheat.
Analysis of the latest research and publications that initiated the solution of the problem. It has been established that cereal products of soft wheat are characterized by good and excellent quality, but the consistency, taste and color of porridge is influenced on the overall culinary assessment [4].

Grain of the dense ear, Ethiopian wheat and soft wheat sorts obtained by interspecific hybridization are promising primary products  for the production of cereals, flour, bakery products, dry gluten, and alcohol, that requiring specific technological properties of the grain to produce these products [5]. However, the study of such qualities was carried out only at the beginning of the last century with its local forms. In addition, cereal is an important product in the diet among other products. In 2003, 294 thousand tons of cereal products were produced in Ukraine, and in 2006 – 347 thousand tons [6]. The quality of cereals is determined by its chemical composition, technological and nutritional properties. The peculiarity of the chemical composition of the cereals is the higher content of carbohydrates (65–77 %), therefore its energy value is 1.3–1.5 MJ per 100 g [7].

Consequently, in conditions of constant growth of wheat assortment, the study of the possibility and feasibility of production of cereal products, the definition of their culinary properties is relevant.
The purpose of the research is to study the grain properties of grain of wheat sorts and lines.

Materials and methods of research. The experimental part of the work was carried out in the laboratory «Evaluation of the grain and grain products quality» of the Department of Technology of Storage and Processing of Grain at Uman’ National University of Horticulture. We used the grain of soft wheat sorts: 
· Podolianka, Victoria Odesska, Lastivka Odesska, Uzhynok, Kohana, Vdala, Chornobrova with violet coloring grains which created in the conditions of the Steppe; 
· Shchedra Nyva, Mirhad, Slavna which created in the conditions of the Forest-Steppe; 
· Pannonicus (Austria), Emerino (Cyprus), Lupus (Austria), Suason (France), Kulundinka (Russia), Ac Meckinon (Canada) by selection of European and others countries;
· wheat dense ear line Umanchanka, Ethiopian 1, lines obtained by hybridization Triticum aestivum/Triticum spelta – LPP 2793, LPP 1314, LPP 3118, P7 and introgressive lines NAK 46/12 and NAK 61/12, obtained by hybridization of Triticum aestivum/amphiploid (Triticum durum/Ae. tauschii), grown under the conditions of the Right-Bank Forest-Steppe of Ukraine. 
A rationed wheat soft sort Podolianka (st) (national standard) was the control (standard).
The content of the endosperm was determined by the improved method described in the patent for the utility model «Method for determining the content of the endosperm in triticale and wheat grain» No. u 2016 06341 (Goramenko G. М., Liubych V. V., Novikov V. V. et al., 2016 ), evaluation of cereal products by the «Method of culinary evaluation of cereal grains of triticale and wheat» No. u 2015 07630 (Gospodarenko H. M., Liubych V. V., Novikov V. V. et al., 2016), evaluation of semolina by the «Method of culinary evaluation of semolina from triticale and wheat grains» No. u 2016 08016 (Liubych V. V., Hospodarenko H. M., Polianetska I. O., 2016), extrudate evaluation by the «Method of culinary evaluation of extrudate from triticale and wheat cereal products» No. u 2016 08019 (Liubych V. V., Hospodarenko H. M., Polianetska I. O., 2016).

Cereal from spelta (Triticum spelta)  №1 was obtained by peeling the moist grain in a laboratory peelinger UGP-1, cereal from milled wheat was obtained from the whole groats on the universal shaft US-2, oblated groats was obtained from peeled grains (initial humidity is 14 %) by steaming for 5–15 min for with stable pressure of saturated steam 0.15 ± 0.01 MPa in a laboratory steamer of periodic action (SPA-1). The weight of whole groats is given in percentages to 100 g of grain, oblated – to the corresponding mass of peeled groats, chopped – to 100 g of whole grains. Extrudate was obtained from peeled and unpeeled grain in a laboratory expander at a temperature of 130–150 ºС. The peeling index varies depending on the contents of the shells. Semolina were obtained by laboratory grinding of grain after the second trample system.

Mathematical processing of data was carried out by the method of single-factor dispersion analysis [8]. R. E. Chaddock [9] scale was used to assess the relationship between the studied indicators, where at the correlation coefficient 0.1–0.3 is weak, 0.3–0.5 is moderate, 0.5–0.7 is substantial, 0.7–0.9 is high, 0.9–0.99 is very high.
Research results. The results of the research indicate that the content of the anatomical components varied depending on the sort and the line of wheat (table 1). Thus, the content of the endosperm in the grains of winter soft wheat varieties was from 81.7 to 87.8 %, but significantly higher it was only in five sorts: Vdala, Kohana, Pannonikus, Emerino and Lupus (HIP05 = 4.1). The Umanchanka dense ear wheat grain, a soft winter wheat lines obtained by hybridization of Triticum aestivum/Triticum spelta and the introgressive line NAK 46/12 also characterized by a significantly higher content of the endosperm (which varied from 85.0 to 87.8 %). The lowest content of the endosperm was grain of the Ethiopian wheat line Ethiopian 1 – 79.8 %. The contents of the shells varied from 10.0 to 17.8 %, the content of the embryo – from 1.3 to 2.4 %, depending on the sort and the line of wheat.
1. The content of anatomical components of grains of wheat sorts and lines, %
	Sort, line
	Contents

	
	Endosperm
	to st, (
	Shells
	to st, (
	Embryo
	to st, (

	Podolianka (st)
	81.7
	–
	16.4
	–
	1.9
	–

	Lastivka Odesska
	83.2
	1.5
	15.1
	-1.3
	1.7
	-0.2

	Uzhynok
	84.4
	2.7
	13.8
	-2.6
	1.8
	-0.1

	Victoria Odesska
	84.6
	2.9
	13.9
	-2.5
	1.5
	-0.4

	Vdala
	86.2
	4.5
	12.1
	-4.3
	1.7
	-0.2

	Kohana
	87.2
	5.5
	10.8
	-5.6
	2.0
	0.1

	Mirhad
	82.8
	1.1
	15.7
	-0.7
	1.5
	-0.4

	Shchedra Nyva
	83.3
	1.6
	15.1
	-1.3
	1.6
	-0.3

	Slavna
	84.9
	3.2
	13.0
	-3.4
	2.1
	0.2

	Suason
	84.2
	2.5
	13.7
	-2.7
	2.1
	0.2

	Pannonicus
	85.1
	3.4
	12.9
	-3.5
	2.0
	0.1

	Emerino
	87.2
	5.5
	11.4
	-5.0
	1.4
	-0.5

	Lupus
	87.8
	6.1
	10.0
	-6.4
	2.2
	0.3

	Ethiopian 1
	79.8
	-1.9
	17.8
	1.4
	2.4
	0.5

	Chornobrova
	80.8
	-0.9
	17.1
	0.7
	2.1
	0.2

	Kulundinka
	82.1
	0.4
	16.2
	-0.2
	1.7
	-0.2

	Ac Meckinon
	84.8
	3.1
	13.4
	-3.0
	1.8
	-0.1

	Umanchanka
	86.0
	4.3
	12.6
	-3.8
	1.4
	-0.5

	P 7
	86.4
	4.7
	12.2
	-4.2
	1.4
	-0.5

	LPP 1314
	87.1
	5.4
	11.5
	-4.9
	1.4
	-0.5

	LPP 2793
	87.4
	5.7
	11.3
	-5.1
	1.3
	-0.6

	LPP 3118
	87.8
	6.1
	10.9
	-5.5
	1.3
	-0.6

	NAK 61/12
	84.2
	2.5
	14.1
	-2.3
	1.7
	-0.2

	NAK 46/12
	85.0
	3.3
	13.4
	-3.0
	1.6
	-0.3

	НІР05
	4.1
	–
	0.7
	–
	0.1
	–


It was found that the highest mass of wheat was from wheat number 1 which varied significantly depending on the sort and the line. The largest mass was obtained from grain of sorts Vdala, Kohana, Emerino and Lupus – 87.4–88.6 % (table 2). Grain of Umanchanka line, lines P 3, LPP 1304, LPP 3122/2, LPP 3117, LPP 3373 obtained by hybridization Tr. aestivum/Tr. spelta and the introgressive line NAK 46/12 were also characterized by a big mass – from 86.7 to 89.1 %. This indicator in the remaining sorts and lines varied from 80.7 to 86.2 %. The mass of oblated groats was similar to the whole grains which varied from 79.3 to 87.7 %.
2. Cereal products of wheat sorts and lines, %
	Sort, line
	Groat

	
	№ 1
	Crushed
	Oblated

	
	
	№ 1
	№ 2
	№ 3
	Total
	

	Podolianka (st)
	82.3
	9.9
	54.3
	14.8
	79.0
	79.4

	Lastivka Odesska
	84.1
	10.2
	55.6
	15.3
	81.1
	82.1

	Victoria Odesska
	85.8
	10.3
	56.9
	15.8
	83.0
	82.5

	Uzhynok
	86.2
	10.5
	57.1
	16.1
	83.7
	84.6

	Vdala
	87.4
	10.8
	58.0
	15.9
	84.7
	84.3

	Kohana
	88.6
	10.7
	58.9
	16.2
	85.9
	85.3

	Shchedra Nyva
	85.6
	10.3
	56.7
	15.4
	82.3
	83.1

	Mirhad
	86.1
	10.6
	57.2
	15.8
	83.6
	82.9

	Slavna
	86.4
	10.7
	57.3
	16.2
	84.2
	83.1

	Suason
	85.0
	10.3
	56.4
	15.3
	81.9
	81.9

	Pannonicus
	86.5
	10.4
	57.2
	15.7
	83.3
	84.9

	Emerino
	88.7
	10.6
	58.7
	16.4
	85.8
	85.2

	Lupus
	89.1
	11.0
	58.8
	16.1
	85.9
	87.1

	Ethiopian 1
	80.7
	9.9
	53.4
	14.7
	78.0
	79.3

	Chornobrova
	81.3
	9.8
	54.2
	14.6
	78.7
	78.5

	Kulundinka
	83.1
	10.0
	55.2
	15.2
	80.4
	81.6

	Ac Meckinon
	86.2
	10.7
	57.1
	15.9
	83.6
	84.1

	Umanchanka
	87.6
	10.6
	58.1
	16.2
	84.9
	85.9

	P 7
	87.5
	10.7
	58.1
	15.8
	84.5
	85.5

	LPP 1314
	88.4
	10.9
	58.3
	16.3
	85.5
	86.9

	LPP 2793
	89.0
	10.7
	58.8
	16.0
	85.5
	87.4

	LPP 3118
	89.1
	10.8
	59.1
	16.2
	86.1
	87.7

	NAK 61/12
	86.2
	10.5
	57.0
	15.7
	83.2
	83.4

	NAK 46/12
	86.7
	10.7
	57.7
	16.0
	84.3
	84.4

	НІР05
	4.3
	0.5
	2.8
	0.7
	4.0
	4.3


The mass of crushed cereals was the lowest and varied from 78.0 to 86.1 %. It should be noted that the mass of crushed grain № 2 was the highest – 53.4–59.1 %, the mass of crushed grain № 1 was the lowest (9.8–10.8 %) in the composition of chopped cereals. 

Between the mass of cereals from wheat number 1 and the content of the endosperm in grains a very high (r = 0.93) correlation dependence is established. It is described by the following regression equation:

Y = 1.0405x – 2.0344,
         where Y is the output of cereals from wheat № 1, %;

x is the content of the endosperm in grains, % (pic. 1).
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Pic. 1. Correlation between the output of cereals from wheat № 1 and the content of endosperm in grains

The organoleptic properties of grains are evaluated for the quality of the porridge and determine the color, taste, structure, cooking time, boiling coefficient and consistency [10]. Swelling of the grains particles during cooking is due to destruction of hemicellulose, extension, starch swelling and (to a lesser extent) the collapse of protopectin [11].

We established that the organoleptic evaluation of porridge from wheat grain cereals significantly changed depending on the sort and the line (table 3). So, porridge obtained from cereals of 12 sorts and lines had a strongly expressed smell (9 points), expressed (7 points) – from seven sorts and lines, weakly expressed (5 points) – from four sorts and lines. Porridge obtained from grains of Kohana sort  had no smell (3 points). It was established that the origin of the sort and the line didn’t influence the indicator of the color of porridge which was light cream with a yellow tint. The color of porridge from the cereals of Chornobrova wheat sort and Ethiopian 1 line had a purple shade due to anthocyanin content. So it was not evaluated.

3. Culinary evaluation of cereals from wheat № 1, crushed cereals № 1, № 2, № 3 and oblated groats depending on the sort and the line (the ball)
	Sort, line
	Scent
	Color
	Taste
	Consistence
	Consistency during chewing
	Overall culinary score

	Podolianka (st)
	7
	9
	7
	9
	9
	8.2

	Kohana
	3
	9
	3
	5
	9
	5.8

	Lastivka Odesska
	5
	9
	5
	5
	9
	6.6

	Victoria Odesska
	7
	9
	7
	7
	9
	7.8

	Vdala
	7
	9
	7
	7
	9
	7.8

	Uzhynok
	9
	9
	7
	9
	9
	8.6

	Slavna
	5
	9
	3
	5
	9
	6.2

	Mirhad
	5
	9
	5
	5
	9
	6.6

	Shchedra Nyva
	7
	9
	7
	7
	9
	7.8

	Suason
	7
	9
	7
	9
	9
	8.2

	Emerino
	9
	9
	9
	9
	9
	9.0

	Lupus
	9
	9
	9
	9
	9
	9.0

	Pannonicus
	9
	9
	9
	9
	9
	9.0

	Ac Meckinon
	5
	9
	5
	5
	9
	6.6

	Chornobrova
	9
	–
	5
	7
	9
	7.5

	Ethiopian 1
	9
	–
	5
	9
	9
	8.0

	Umanchanka
	9
	9
	9
	7
	9
	8.6

	Kulundinka
	9
	9
	9
	9
	9
	9.0

	LPP 2793
	9
	9
	9
	9
	9
	9.0

	LPP 1314
	9
	9
	9
	9
	9
	9.0

	LPP 3118
	9
	9
	9
	9
	9
	9.0

	P 7
	9
	9
	9
	9
	9
	9.0

	NAK 46/12
	7
	9
	5
	5
	9
	7.0

	NAK 61/12
	7
	9
	7
	7
	9
	7.8

	НІР05
	1
	1
	1
	1
	1
	0.3


The taste of the porridge varied similarly to odor scores. Porridge obtained from cereal grains of the sorts Emerino, Lupus, Pannonikus, Kulundinka, Ethiopian 1 and lines obtained by hybridization Tr. aestivum/Tr. spelta had the highest estimate for this indicator (1–9 points).

Crumbly consistency (9 points) had the porridge obtained from wheat groats of sorts Podolianka, Uzhynok, Suason, Emerino, Lupus and Pannonikus, Ethiopian 1, lines obtained by hybridization Tr. aestivum/Tr. spelta. Porridge from cereals of sorts Victoria Odesska, Vdala, Shchedra Nyva, Chornobrova and Umanchanka lines and NAK 61/12 had a weakly crumbly consistency (7 points). Porridge from cereals of other sorts was slightly crumbly with lumps. According to the index of chilling, porridge from wheat groats was very delicate and had the highest culinary score – 9 points.

It is believed that the overall culinary score of 8.0–9.0 points is very high, 6.6–8.0 – high, 5.4–6.6 – average, 4.0–5.4 – low, <4.0 points is very low.

The studies results indicate that the overall culinary assessment varied significantly depending on the wheat sort and line. Cereal from grains of soft wheat sorts Podolianka, Uzhynok, Suason, Emerino, Lupus, Pannonikus and Kulundinka, Ethiopian 1, dense ear lines, lines obtained by hybridization Tr. aestivum/Tr. spelta had very high culinary assessment. The cereal obtained from the seeds of seven sorts of soft winter wheat and the lines obtained by hybridization of Triticum aestivum/amphiploid (Triticum durum/Ae. tauschii) was highly appreciated. The remaining sorts was medium appreciated.

The smell and taste of porridge from semolina changed in the same way as indices of whole and crushed cereals (table 4). However, porridge from Ac Meckinon and Coulundinka sorts and lines obtained by hybridization Tr. aestivum/Tr. spelta was light cream color. Other forms was slightly darker. Semolina from sorts Emerino and Pannonicus and lines LPP 3118, LPP 2793 had viscous and homogeneous consistency (9 points). The homogeneous consistency (7 points) had semolina from nine sorts and two lines. Paste (3 balls) was a porridge made from groats of sorts Kohana and Lastivka Odesska.

Semolina obtained from the grain of the sorts Emerino, Pannonikus and Kulundinka and the lines obtained by hybridization Tr. aestivum/Tr. spelta and dense ear wheat  had a very high culinary estimate. Semolina obtained from the grain of seven sorts of soft winter wheat and the P 7 line had a high culinary score of 7.0–8.0 points. Semolina from the grain of sorts Kohana, Lastivka Odesska, Slavna, Mirhad and Ac Meckinon had very low culinary estimation (4.0–5.4 points).
4. Culinary estimation of semolina from wheat depending on the sort (ball)
	Sort, line
	Smell
	Color
	Taste
	Consistence
	Overall culinary score

	Podolianka (st)
	7
	7
	7
	7
	7.0

	Kohana
	3
	7
	3
	3
	4.0

	Lastivka Odesska
	5
	7
	5
	3
	5.0

	Victoria Odesska
	7
	7
	7
	7
	7.0

	Vdala
	7
	7
	7
	7
	7.0

	Uzhynok
	9
	7
	7
	7
	7.5

	Slavna
	5
	7
	3
	5
	5.0

	Mirhad
	5
	7
	5
	5
	5.5

	Shchedra Nyva
	7
	7
	7
	7
	7.0

	Lupus
	5
	7
	9
	7
	7.0

	Suason
	9
	7
	7
	7
	7.5

	Emerino
	9
	7
	9
	9
	8.5

	Pannonicus
	9
	7
	9
	9
	8.5

	Ac Meckinon
	5
	9
	5
	3
	5.5

	Ethiopian 1
	9
	–
	3
	5
	5.7

	Chornobrova
	9
	–
	3
	7
	6.3

	Umanchanka
	9
	9
	7
	7
	8.0

	Kulundinka
	9
	9
	9
	7
	8.5

	P 7
	9
	9
	7
	5
	7.5

	LPP 1314
	9
	9
	9
	7
	8.5

	LPP 2793
	9
	9
	9
	9
	9.0

	LPP 3118
	9
	9
	9
	9
	9.0

	NAK 46/12
	7
	7
	5
	5
	6.0

	NAK 61/12
	7
	7
	7
	5
	6.5

	НІР05
	1
	1
	1
	1
	0.3


The research has established that the smell and taste of the extrudate from peeled and unpeeled grains were strongly expressed (9 points) and didn’t vary depending on the sort and the line (table 5). The color of this product varies from brown to light cream with a yellow tinge. It should be noted that the color of the extrudate from the grain of sorts Pannonikus, Kulundinka, Ac Meckinon, Umanchanka line, lines obtained by hybridization                Tr. aestivum/Tr. spelta and Tr. aestivum/amphiploid (Tr. durum/Ae. tauschii) had a light cream shade that didn’t change depending on the peeling of the grain. Extruded from the peeled and unpeeled grain of these sorts and lines also had a very delicate consistency.

5. Culinary evaluation of extrudate from grain of wheat sorts and lines (ball)
	Sort, line
	Smell
	Color
	Taste
	Consistency during chewing
	Overall culinary score

	
	1
	2
	1
	2
	1
	2
	1
	2
	1
	2

	Podolianka (st)
	9
	9
	3
	5
	9
	9
	5
	9
	6.5
	8.0

	Lastivka Odesska
	9
	7
	3
	5
	9
	9
	7
	9
	7.0
	7.5

	Kohana
	9
	7
	5
	5
	9
	9
	9
	9
	8.0
	7.5

	Uzhynok
	9
	9
	3
	5
	9
	9
	7
	9
	7.0
	8.0

	Victoria Odesska
	9
	9
	3
	5
	9
	9
	7
	9
	7.0
	8.0

	Vdala
	9
	9
	5
	5
	9
	9
	9
	9
	8.0
	8.0

	Slavna
	9
	7
	5
	5
	9
	9
	7
	9
	7.5
	7.5

	Mirhad
	9
	7
	3
	5
	9
	9
	5
	9
	6.5
	7.5

	Shchedra Nyva
	9
	9
	3
	5
	9
	9
	7
	9
	7.0
	8.0

	Suason
	9
	9
	3
	5
	9
	9
	7
	9
	7.0
	8.0

	Lupus
	9
	9
	5
	5
	9
	9
	9
	9
	8.0
	8.0

	Emerino
	9
	9
	5
	7
	9
	9
	9
	9
	8.0
	8.5

	Pannonicus
	9
	9
	9
	9
	9
	9
	9
	9
	9.0
	9.0

	Chornobrova
	9
	9
	3
	5
	9
	9
	5
	9
	6.5
	8.0

	Ethiopian 1
	9
	9
	3
	5
	9
	9
	5
	9
	6.5
	8.0

	Ac Meckinon
	9
	7
	9
	9
	9
	9
	7
	9
	8.5
	8.5

	Kulundinka
	9
	9
	9
	9
	9
	9
	5
	9
	8.0
	9.0

	Umanchanka
	9
	9
	9
	9
	9
	9
	9
	9
	9.0
	9.0

	LPP 2793
	9
	9
	7
	7
	9
	9
	9
	9
	8.5
	8.5

	LPP 1314
	9
	9
	9
	9
	9
	9
	9
	9
	9.0
	9.0

	LPP 3118
	9
	9
	9
	9
	9
	9
	9
	9
	9.0
	9.0

	P 7
	9
	9
	9
	9
	9
	9
	9
	9
	9.0
	9.0

	NAK 46/12
	9
	9
	9
	9
	9
	9
	9
	9
	9.0
	9.0

	NAK 61/12
	9
	9
	9
	9
	9
	9
	7
	9
	8.5
	9.0

	НІР05
	1
	1
	1
	1
	1
	1
	1
	1
	0.4
	0.5


Note: 1 – unpeeled grain, 2 – peeled grain.
Use of unpeeled and peeled grain of the sort Pannonikus, lines Umanchanka LPP 2793, LPP 3118, LPP 1314, P 7 and NAK 46/12 provides the highest culinary mark (9 points). Harvesting the grain of the remaining sorts and lines provided a very high and high culinary estimate of the extrudate – 7.5–8.5 points.

Usually gliadin and gluten of the wheat protein determine the quality of the finished product. The level of its culinary assessment depends on the content of these protein fractions. In addition, the quality of glutenin influences the properties of grains during cooking and improves the culinary assessment of the finished product. However, this connection doesn’t always exist as the fractional composition of the protein of wheat sorts is varies [12].

It is estimated that there is a moderate correlation (r = 0.41–0.46) between the smell, taste and consistency of porridge obtained from whole, crushed and semolina wheat. However, there is a significant correlation (r = 0.59–0.63) between the smell, taste and consistency of porridge obtained from whole, crushed and semolina cereals and the content of protein fraction the gliadin + glutenin. It is obvious that culinary properties of cereal products improve with the increase of the content of gliadin and glutenin.
Conclusion. Cereal grain properties vary considerably depending on the sort and the line of wheat. The yield of cereal products depends on the content of the endosperm. Grain of wheat soft sorts Uzhynok, Vdala, Shchedra Nyva, Pannonicus, Emerino, Lupus, Umanchanka lines and lines obtained by hybridization of Tr. aestivum/Tr. spelta have the high yield of cereals (85–89 %) and high culinary grade (7–9 points). Extrusion of wheat grain significantly improves the culinary assessment of the finished product due to temperature treatment. Grain of sorts Kohana, Vdala, Lupus, Emerino, Pannonikus, Ac Meckinon, Kulundinka, Umanchanka lines and soft winter wheat lines can be used for extrusion without peeling.
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