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Table 1. Names of provinces and irrigated commercial bread wheat cultivars studied in each province

)

No.  Province okwl  Wheat cultivars RG]
1 East Azerbaijan 8,5 0bwl,3T  Mihan, Pishgam oK — e
2 West Azerbaijan e Olb,3T  Mihan, Pishgam oK — e
3 Ardabil Jus,t - Mihan, Pishgam, Gascogne, Morvarid, Shiroodi, Chamran, Ehsan, Gonbad, Soissons 5 gsln =8 Ol =00 oz =639 il 513 =003 Sl —piy — g
4 Isfahan Olawl  Pishgam, Sirvan, Parsi, Sivand, Pishtaz Sty b g =gyl —Ol g e —p Ky
5  Alborz 5,8 Pishgam, Sirvan, Parsi, Sivand P P PRI -0
6 Ilam eI Sirvan, Chamran 2, Chamran O o YO yazr =0l g our
7 Bushehr 55 Chamran 2, Chamran RNESA RS
8 Tehran oe  Sirvan, Pishtaz, Sivand B g =g — Ol g o
9 South of Kerman oS wg>  Chamran, Ofough B -0l e

10 Chaharmahal and Bakhtiari Gl 5 Ja )= Pishgam, Mihan e oy

11 Southem Khorasan s> Okl = Ofough, Narin, Arg & b= G

12 Khorasane Razavi S5, 0l = Sirvan, Chamran 2, Pishgam, Sivand, Mihan, Parsi el = s =L s —pl8y —Y O i — Ol g o

13 Northern Khorasan Jes ol = Parsi, Mihan, Uroom, Pishtaz, Pishgam P8y 5t —p ) = e — sl

14 Khuzestan Okwjs=  Chamran 2, Mehregan O 4o YOl o

15  Zanjan Oks;  Pishgam, Mihan e —p&ay

16 Semnan Otew  Sirvan, Parsi, Pishgam, Sivand 8 g —p &y = sy =03 e

17 Sistan & Baluchestan O sb 5 Sk Narin, Sistan, Cross Bolani, Arg, Ofough B1=E = N gy o S =l b

18 Fars 6 Pishgam, Sirvan, Chamran 2, Mihan, Mehregan, Pishtaz Sty ~O g0 — e~V oy~ o oKy

19  Qazvin s  Pishgam, Sirvan, Sivand, Parsi, Pishtaz Sy = gl b g =03 o &y

20 Qom «5 Narin, Parsi, Ofogh Bl= gyl =6

21 Kerman sks Mihan, Parsi, Chamran, Arg =0 oo = s =

22 Kermanshah ozl s Pishgam, Sirvan, Mihan, Soissons Fgmalo— Cpgen —0lg o — oKy

23 Kohgiluyeh & Boyer Ahmad sl 5 54 4% Sirvan, Chamran 2, Mihan, Mehrgan O8 o = e —Y Oy —Olg o

24 Golestan okJ$  Ehsan, Morvarid b ls =0l

25 Lorestan ok Pishgam, Sirvan, Chamran 2, Mihan, Mehrgan O8 4o = per YOl poor g o &y

26 Mazandaran ol Ehsan, Morvarid, Gonbad 8 5 0 =0l

27 Markazi <5 » Mihan, Heidari, Pishtaz, uroom Pl =iy (ke — s

28 Hormozgan o€ ;,»  Chamran, Sirvan, Chamran 2, Mehrgan OB 1ga YO oo —0lg oo =0 o

29 Hamedan Oldes  Pishgam, Mihan e ey

30 Yazd s Narin, Sistan Ol =56
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Table 2. Mean grain quality properties of irrigated commercial bread wheat cultivars

613 55 Aoy O e Csbe 5l dsys 5 esls Gk (35 sue (o) SDS 5 55
Cultivar 5, Grain protein content (%) Grain hardness  Wet gluten (%)  Gluten index  Zeleny number (ml)  Height of SDS sedimentation (mm)
Mihan P 115 49 24.3 58.7 19.5 57.1
Pishgam Koy 115 49 235 58.2 20.4 54.0
Soissons gl 12.1 51 20.7 86.0 213 59.3
Gascogone 05558 12.6 53 29.7 27.3 24.7 66.3
Morvarid Ayls e 11.6 45 24.9 79.2 19.3 56.8
Chamran R{joes 11.8 49 26.2 46.5 20.4 59.9
Shiroodi S35 12.0 50 27.6 49.3 22.2 60.8
Ehsan Ol 12.1 51 29.3 254 218 61.0
Gonbad L5 12.2 49 30.9 20.9 21.7 61.5
Sirvan O g 11.8 50 25.0 73.4 20.9 55.9
Sivand N 11.9 50 27.8 38.1 22.2 51.3
Pishtaz i 12.2 54 24.8 75.5 23.1 62.2
Parsi b 11.7 49 24.2 58.2 20.5 52.6
Chamran 2 Y Ol o 12.3 51 22.2 66.1 22.8 63.6
Mehrgan o e 12.7 50 27.2 83.9 25.5 69.6
Ofough 3 11.8 47 24.3 69.0 214 59.3
Narin b 11.6 43 29.3 68.7 19.9 57.4
Arg &£ 115 44 235 68.3 18.9 55.9
Uroum £l 11.4 46 24.3 46.4 19.6 56.0
Sistan Ol 11.6 42 20.5 61.5 19.3 56.8
Bolani cross ¥ .15 11.6 47 27.0 10.7 20.7 56.3
Heidari Sote 11.6 52 22.0 69.7 20.3 59.3
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Table 3. Farinograph related properties of irrigated commercial bread wheat cultivars

Gl dolg) es Qs & 4 s
Degree of dough softening

T Gl des s (4233) ez JalSS Ol (4235) juas S5 Ol (Brabender unit)
Water absorption ~ Dough development time  Dough stability time 10 20 () & el ol
Cultivar o5 (%) (Minutes) (Minutes) Minutes Minutes Valorimetric value
Mihan e 64.4 3.1 4.2 70.9 96.4 50.0
Pishgam oKey 66.2 2.6 4.2 60.0 85.8 49.1
Soissons 5 sl 64.3 8.6 10.3 10.0 75.0 735
Gascogone 05558 69.0 3.0 5.8 50.0 70.0 54.0
Morvarid NP 59.0 5.1 6.6 53.3 93.3 56.3
Chamran Rpes 62.2 3.1 6.5 75.0 102.5 48.0
Shiroodi ($39 55 64.5 45 5.8 60.0 100.0 54.0
Ehsan Olar! 66.6 2.6 2.7 66.7 90.0 49.0
Gonbad N¥:g 69.0 4.6 4.8 40.0 110.0 56.0
Sirvan O e 66.4 4.8 6.9 37.3 70.9 60.4
Sivand &g 68.1 3.2 3.5 80.0 100.0 49.6
Pishtaz Fo 62.7 45 6.3 40.0 60.0 58.7
Parsi e 67.0 6.1 4.1 74.3 98.6 48.4
Chamran 2 Y Ol s 68.7 5.8 10.1 22.9 62.9 64.1
Mehrgan O e 713 14.0 15,5 2.0 18.0 87.2
Ofough ] 66.0 5.0 8.3 40.0 70.0 59.5
Narin b 57.2 3.8 8.3 30.0 65.0 58.0
Arg g 56.2 2.3 5.0 66.7 93.3 48.3
Uroum pa)l 61.3 14 1.3 145.0 170.0 315
Sistan Olser 57.5 1.8 2.0 110.0 130.0 39.0
Bolani cross Ny 5 65.5 2.5 3.8 50.0 90.0 50.0
Heidari . 66.0 2.0 3.75 50.0 70.0 52.0
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Fig. 1. Farinogram of irrigated commercial bread wheat cultivars Mehregan (a) and

Uroum (b) in different provinces of Iran
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Table 4. Extensograph properties of irrigated commercial bread wheat cultivars in 135 minutes fermentation time

Gl ) Canglie S o) s 228
Maximum resistance Gl do-ls) 528 e Slo g 5l o slie Extensibility S a4 Caglie S i (e e BLe) ez (55
Cultivar o5 (Brabender unit) Rs (Brabender unit) (mm) R max: E Dough energy (cm?)
Mihan e 2314 220.9 1155 2.0 345
Pishgam oKey 189.2 177.1 125.1 1.6 30.3
Soissons 5 sl 410.0 2775 163.0 1.7 82.0
Gascogone 05558 200.0 160.0 160.0 1.0 43.0
Morvarid ols e 423.3 405.0 85.0 4.8 42.7
Chamran Rpes 262.5 193.8 154.3 1.2 54.5
Shiroodi $39 5 300.0 220.0 155.0 14 59.0
Ehsan R 60.0 60.0 150.0 0.4 13.0
Gonbad N¥:g 115.0 95.0 167.0 0.6 26.0
Sirvan Ol g e 396.8 296.4 154.5 2.0 77.4
Sivand & g 230.0 164.0 164.6 1.0 52.6
Pishtaz Skt 230.0 162.5 166.8 1.0 50.5
Parsi ek 228.3 179.2 154.8 1.2 46.2
Chamran 2 Y Ol o 290.0 248.6 123.6 2.0 47.6
Mehrgan O 4 561.0 365.0 168.4 2.2 116.4
Ofough ] 2775 175.0 146.5 1.0 58.0
Narin b 415.0 335.0 138.5 1.4 76.0
Arg g 253.3 240.0 129.3 2.2 38.7
Uroum pa) 95.0 55.0 79.0 0.6 9.0
Sistan O 90.0 75.0 184.0 0.4 24.0
Bolani cross ¥y 5 145.0 140.0 145.0 1.0 30.0
Heidari ok 80.0 80.0 138.0 0.6 16.0

o8



VECY Jlo oY o)les ¥4 i "3y g Jlg8”

(a)
ol iy 9 A4S S 5
Kohgiluyeh and Boyer Ahamd Fars Khuzestan
El N L
S Sl )
Hormozgan Lorestan
(b)
// o b \ \ - " \
R R S [TERN feenmw SNy
Ol $5 e
Zanjan Markazi

0548 Calibes gla0kl 53 (0) p 5,1 5 @) oxf,yoUC,qu;,L?; o5 C\,?Ml—v IS
Fig. 2. Extensogram of irrigated commercial bread wheat cultivars of Mehregan (a)

and Uroom (b) in different provinces of Iran
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Table 5. Correlation coefficients between grain quality and dough rheological related properties of irrigated bread wheat

Property Sus 1 2 3 4 5 7 8 9 10 11 12 13 14 15 16
1 R max S slie S 1.000
2 Resistance after 5 cmextension 28" s slezey jl e caslee  0.948%*  1.000
3 Extensibility S jiiS 0.014 -0.161 1.000
4 Rmax: E S g 06837 0.843%*  -0.482** 1.000
5 Dough energy =iy 0918% 0.767** 0.354 0.362 1.000
6 Dough development time e JSG0k; 0768 0.615%* 0.272 0.361 0.820**  1.000
7 Dough stability ol 0853 0.736% 0.193 0424*  0876**  0.879** 1.000
8 Zzg;f;;f dough softening @8V 0ds Jser s -0632%* 0589 0321 0314  -0675** -0.680** -0.815**  1.000
Degree of dough softening
9 20 min) (@Y ous Joamys  -0.609%*  -0552**  -0.338 0268  -0.682** -0.644** -0.789**  0.896**  1.000
10 Valorimetric value Sy ps) 07722 0.675% 0.320 0.366 0.828**  0.896™* 0.936* -0914**  -0.858**  1.000
11 Proteincontent ds oS0 0304 0.150 0.520* -0.060 0474*  0.621** 0.602** -0.580**  -0.580**  0.674** 1.000
12 Zeleny number S 0.276 0.099 0.477* -0.128 0.474* 0.582** 0.555**  -0.522**  -0.605**  0.627**  0.941** 1.000
13 Grain hardness s e -0.031 -0.134 0.282 -0.187 0.118 0.247 0.197 -0.382 -0.427* 0.365 0.623**  0.679**  1.000
14 Wetgluten content obpgLo. 0006 -0.012 0.180 0.154 0.179 0.012 0.005 -0.130 -0.097 0.0.65 0.383 0.408 0.140 1.000
15  Gluten index 5 el 0645** 0615 0111 0516*  0.539**  0.488* 0.559**  -0.342 -0.415 0.482* -0.401 -0.080 -0.078 -0.613**  1.000
16  SDS sedimentation height SDS Csuysls,) 0259 0.145 0.269 -0.013 0.352 0.519* 0.616** -0.524**  -0549**  0.605**  0.825** 0.751** 0434*  0.267 0.067  1.000

*and **: Significant at the 5% and 1% probability levels, respectively.
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Table 6. Branding of irrigated commercial bread wheat cultivars in Iran based on grain quality and dough rheological realted properties

ot S 0lej 55
als e (o y3) @3 55 5 Ol jun (azss) (gr 7o)
iy osle als K, Grain Grain potein content  Dough stability ()& foasls 25 Dough energy 5 sy
STING 5K
Growth habit Grain colour hardness (%) time (min) Valorimetric value (cm?) Gluten Application 505
e 10 >60.0 >80 Stf(;:]g Voluminous breads-Suitable for blending 55,5 b iy e a0
: Semi-hard >120 5 o Semi-Voluminous breads
= 6-9 58.0-60.0 60-80 Sr e VNP,
() Semi-strong N
White Ao by Flat breads (Iranian)
£ 4o . N . y 5 ’ "
(Amber) Semi-soft 115-12.0 35 49.5-57.0 40-60 Normal (G2 gelome (slo0b
; had Confectionary, Cake, Cookie
¢ X ) ) . s e v dS oS o s
oslgs oS Soft <115 <3 <49.0 <40 Weak and related industries Lot s S S st
Spring wheat L 10 >60.0 >80 Stf 0,; . Voluminous breads-Suitable for blending 55,5 b e iy e a0
Semi-hard >120 69 58.0-60.0 60-80 S5 s Semi- Voluminous breads e
5 e Semi-strong e e SR
Red  das bus Flat breads (Iranian)
£ e . N . y o ; "
Semi-soft 11.5-12.0 35 49.5-57.0 40-60 Normal () pedanme sl
: P Confectionary, Cake, Cookie
£’ L ) ) ) ol s S oSS 4
Soft <113 < <490 <40 Weak and related industries Lo gt S —a
e >10 >60.0 >80 Stf 0,:'1 . Voluminous breads-Suitable for blending 55,5 Lt - o0
WM S;n:? hard >120 5 des Semi-Voluminous breads
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£ 4o . N . y 5 ’ "
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T ¢ e ) ) ) " S s
onled s pa5 soft <115 <3 <490 <40 Weak and related industries L g S
Winter/Facultative - - - -
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75 - N " - 5 . "
Semi-soft 115-12.0 35 49.5-57.0 40-60 Normal () pedanme sl
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Soft <L < <490 <40 Weak and related industries b gy S S
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Table 7. Branding of Iranian commercial bread wheat cultivars based on grain quality properties

d\;dij)

Sy sle HER 3) &ls 5 o5
S = ) N (_M’ ) £ IR O Bread wheat cultivars 06 puiE 6
Growth habit Grain colour ~ Grain hardness  Grain protein content (%)
o >12.0 Pishtaz- Chamran 2- Mehrgan- Shiroodi 235 =08 oY Ol o ety
e 11.5-12.0 Sivand, Sirvan, Chamran, Parsi ol =0l o =g o =k g
Semi-hard
(YA 5,55) A <11.5 - -
White (Amber) o >12.0 - -
Secnii::;ft 11.5-12.0 Ofough, Bolani cross, Morvarid, Arg, Narin, Sistan Ot = 0206 =51 = sl = Y ol S - 31
o_)Lé_I r.,\.f <115 - -
Spring wheat >12.0 Gonbad, Ehsan Ol =48
S s
i 11.5-12.0 - -
Semi-hard
Py <11.5 -
Red >12.0 - -
£ 4 115-12.0 - -
Semi-soft D
<115 - -
B ' >12.0 - -
- S 11.5-12.0 Heidari, Pishgam, Mihan ST (li—‘e, —Sode
Semi-hard
(&Lﬂf 355) A <115 - -
White (Amber) o >12.0 - -
(7 = 11.5-12.0 - -
_ Semi-soft
Ol Gl piE <115 Uroum £2)!
Winter/Facultative wheat >12.0 Gascogone, Soissons Famala =038
Cden 4as
i 11.5-12.0 - -
Semi-hard
}AJE <115 - -
Red o >12.0 - -
£ 11.5-12.0 - -
Semi-soft
<11.5 - -
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ABSTRACT
Esmaeilzadeh Moghaddam, M., Naghipour, F., Ghiafeh Davoodi, M. and Bagherikia, S. 2023. Grain
quality and dough rheological properties and branding of some irrigated commercial bread wheat
(Triticum aestvum L.) cultivars based on the end-use products. Seed and Plant, 39, pp.145-173 (In
Persian)..

Branding of commercial bread wheat cultivars for producing baking products with
uniform and acceptable quality by cconsumers is related to sufficient knowledge of
different environmental conditions of whaet growing areas in Iran, as well as baking
quality properties of grain and dough. Therefore, the aim of this research wwas to
investigate grain and dough rheological quality properties including quantity and quality
of protein and gluten of the grain samples as well as farinograph and extensograph
characteristics and grouping based on various products in the baking industry of 22
irrigated commercial bread wheat cultivars collected from 30 provinces in Iran in
2015-2016. The results showed that the highest and lowest grain protein content was
recorded for cv. Mehregan and cv. Uroum with 12.7% and 11.4%, respectively. The wet
gluten varied from 20.5% (cv. Sisatan) to 30.9% (cv. Gonbad), zeleny sedimentation
value ranged from 18.9 ml (cv. Arg) to 25.5 ml (cv. Mehregan), and SDS sedimentation
height varied from 51.3 mm (cv. Sivand) 69.6 mm (cv. Mehregan). The dough prepared
from cv. Mehregan (15.5 minutes), Soissons (10.3 minutes) and Chamran 2
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(10.1 minutes) showed high dough stability, respectively. The lowest dough stability,
among the examined cultivars, was related to cv. Uroum (1.3 minutes) and Sistan
(0.2 minutes), respectively. Similar results were observed in extensograph test, cv.
Mehregan and cv. Soissons were identified as semi-strong, while cv. Uroum, cv. Ehsan
and cv. Heydari had the lowest dough energy. Finally, according to the results of this
research some characteristics as growth habit, grain colour, grain hardness, grain protein
content, farinograph and extensograph, the studied irrigated commercial bread wheat
cultivars were grouped based on end-use products, in four groups, Voluminous breads
(industrial breads) and suitable for blending with weaker flours, semi-voluminous
breads, flat breads (lranian breads) and confectionary, cakes, cookies and related
industries.

Keywords: Bread wheat, Genotype, Farinogrph, Extensograph, Dough stability, Grain
protein content.

Introduction

The definition of the word quality for agricultural commodity such as wheat includes
different dimensions. In fact, the correct concept of quality for wheat is usually judged
through its suitability for a specific product (Jasemi et al., 2017). One of the most
important approches for evaluating the quality properties of wheat’s grain and flour is
rheological characteristics of dough. The rheological properties of the dough not only
determine the efficiency of the dough during different stages of fermentation and
production process.

Yang et al. (2014) investigated the rheological properties of the flour obtained from
330 of Chinese wheat varieties and reported that the rheological properties of dough had
a high correlation with zeleny sedimentation value. Esmaielzadeh Moghadam et al.
(2017) investigated the genetic diversity for high- and low-molecular weight glutenin
subunits in local and commercial bread wheat cultivars released since 1951 in Iran and
reported that integration of desirable subunits at Glu-1 such as 1, 7+8, 5+10, must be
incorporated in breeding lines developed in the national bread wheat breeding programs
which will lead to the improvement of gluten quality of grain. Therefore, the main
objective of this research was grouping different irrigated commercial bread wheat
cultivars grown in Iran based on end-ues products.

Material and Methods

This research was carried out in 2015-2016 cropping season using grain samples
collected form certified multiplication fields of 22 irrigated commercial bread wheat
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cultivars in 30 different provinces in Iran. The reason for collection of grain samples
from certified seed multiplication fields was to ensure that optimal agronomic practices
was implemented by farmers in such fields. By collecting samples from the certified
seed fields, the influence of soil fertility variation was minimized on grain of irrigated
commercial bread wheat cultivars collected from each province. The collected samples
were transferred to the cereal chemistry and technology laboratory of Seed and Plant
Improvement Institute in Karaj, Iran. The evaluated quality properties included; grain
protein content, grain hardness, wet gluten content, gluten index, zeleny value, SDS
sedimentation height. Evaluate rheological properties included; farinography and
extensography tests.

Results and Discussion

The results showed the highest and lowest grain protein content was measured and
recorded for cv. Mehregan and cv. Uroum cultivars with 12.7 and 11.4%, respectively.
The wet gluten varied from 20.5% (cv. Sisatan) to 30.9% (cv. Gonbad), zeleny
sedimentation value ranged from 18.9 ml (cv. Arg) to 25.5 ml (cv. Mehregan), and SDS
sedimentation height varied from 51.3 mm (cv. Sivand) 69.6 mm (cv. Mehregan). The
dough prepared from cv. Mehregan (15.5 minutes), Soissons (10.3 minutes) and
Chamran 2 (10.1 minutes) had high dough stability, respectively. The lowest dough
stability, among the examined cultivars, was related to cv. Uroum (1.3 minutes) and
Sistan (0.2 minutes), respectively. Similar results were observed in extensograph test,
cv. Mehregan and cv. Soissons were identified as semi-strong, while cv. Uroum, cv.
Ehsan and cv. Heydari had the lowest dough energy.

Rheological properties determined by farinography and extensography test showed
that the relationship between grain protein content with dough extensibility and dough
energy was strong and significant (r = 0.52* and r = 0.474*, respectively). Zeleny
number had a positive and significant correlation with dough extensibility (r = 0.477%)
and dough energy (r = 0.474*). According to the information reviewed from other
countries and the results of this research and considering end-use products, some
characteristics as growth habit, grain colour, grain hardness, grain protein content and
rheological properties related to farinography and extensography were used for
grouping of irrigated commercial bread wheat cultivars grown in Iran.

Grouping of these irrigated bread wheat commercial cultivars in Iran based on
important quality properties such as those studied and reported in this research will help
the decision makers and managers of the agricultural sector as well as the experts of the
flour and bakery industries to choose grain of right irrigated bread wheat cultivars.
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