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Effect of temperature and post-harvest storage duration on flour quality and dough

rheological properties of bread wheat (Triticum aestivum L.) cultivars
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Table 1. Name of provinces where grain samples of wheat cultivars were supplied (2019-20)

Wheat cultivars  sa5 46,1 Province lew!

Mehregan o€ 4 Khuzestan Ok g
Chamran2 Yol > Khuzestan Ol 45
Sirvan Ols = Semnan Ol
Sardari &5, West Azerbaijan s Ol 5T
Azar2 v,3T  Kurdistan Slws S

RS LGS PP 2% U PO
—\' a)Lo_:u LgLAJJ\Vbt_.w‘)\ ;.:3";4_: g.)j_bjﬂ
LSS oT O e OLIs cond el VYA 5 ¥
(American Association of Cereal Chemists; AACC)
A ealaad

3 (o 3T lad) K e (5,8 03101 g
Ol e A o3Liwl AACC AV-0FB o ,lab 5,k
> rﬂl_) di_..:ﬂs o&_wb 2 ))A:_AT LGJT V'ifT g;._:.“&a

)\oéul_w‘l_:bs_.jjbul_igﬁ_j_}s_.)}_wjﬁﬁ
&;—é—? Ak 4.:_w\>r.ﬂ AACC a?—\\ O)Le_:;v ))‘-\Jt_w‘
Q\)\&&AJEJ\SJJJJSDS ) CLGJJ‘ QJAJT
L& eslazwl (Carter et al., 1999)

o lar 3 Ikl ulwl o o1 S 50 ,Ls O e T
Ol 8 s 5L o&es jleslizul Ly s AACC OF-Y)
J\Jf,;i)l_é A rl_?a\ (Brabender, Germany)
S, S oy 05 S bglsea 5l 53 as Coaglia
‘f}aw&u;}i}ﬂb‘gr&ulwﬁ'}a)-(
3 g o o3linal 05,5 b glses

SPSS )‘J's‘ff’ )‘ oslaul L: P L—J LgLAcJ\J
Lo g0 3T 3l esliad b L o S0la auslie 5 0l 4 jou3
A rbu\ o3 Jla| claﬁ BN ngl.s laals

SIFEIN I E IS T
jb‘jﬂtv\f(@)‘)b.})"-pH S}‘}Qu@h}

v

C‘J’M‘A_?-JJ)&J?U#HJJTﬁQ}_ﬂKJJT%

Ol g )l g (e )5 VY
S T Sl e b 55

s (Laboratory Mill 3100, Germany) & _z,le;T

i o3lizl (Brabender, Germany) Sdals oluT
L g Slkes 51 g o (olas e 1 iy
(Brabender, Germany) sl S s ;b LT i oslizul
Sl oz g5, (B8 5508 03T plnil (s
o Sl el Lt Ol oo (K550 55
9 (S sl u.,l:f diLMm:f): (”Lf &l u.njf}l:f
deil_ucl:_sz)su.adj_:fc,_:l{l.;l_ul_g\);
Sl 3 51,8 sl d 53 FO 5 (Laome (slas)
S Slagss @L"J ol g gilwe 3 Glas s
(Rehman, 2006 and Rehman and Shah, 1999)
claosl 5o (,.uf ol 31 eSS a il 3l s b
Solwo =3 g9 5 Sl ey 5080 570 X Sl
350 LT iS Sla Shs 5 odd (5)ls e g
2 oS O pon 3T 8 5 LS
Jorle ool 1S5 by B3l Sl = b LG
5613 Ol ¥ Ol oz OE o) (:J;frlé,i Js!
FO 5 Y0) asils (gilwo 3 (slas £ Jsle (Y )3T
S5l 3 Olaj ke p g Jale 5 (315 Sl e )
Ao f0 O s 6Cils 5l sy Ao BDL) Sils
A5 Gy

e 3,T a5 pH Olpe (6,8 0511 g
Ol e 3, lad VoY 5 ¥V oyl (glas I ilend |
{(Anonymous, 2018, 2019) . eslau!


https://dor.isc.ac/dor/20.1001.1.15625540.1401.24.1.2.3
https://agrobreedjournal.ir/article-1-1207-en.html

[ Downloaded from agrobreedjournal.ir on 2026-07-08 ]

[ DOR: 20.1001.1.15625540.1401.24.1.2.3 ]

"PE-FL OVF Y OLSan s g o e G ee 3 Do 5 o> 1"

e Les RIEIL e deal (5131005 o 28
oalivs YOI oz 5 (Y37 9) (g5 r_;) asls s
asls g 3lwe 3 b s t;‘} 03.(Y Jods) i
J=B el 5 53T o (glada Ol5n et S
Ognbiss 5 Sl aS Ul e il 3l u5
¢ 5~4 50 o= el S (Baik and Donelson, 2018)
035 015 Sl Sl 3T L g e S5
Sl led gla jmiSTs Ce o Les il 550 L
S e Las 51581 L oS Gl anh (ol el o
S 0955 sl i STy b s avdl il 5l
Ll e 532555 039530 OT Ol e s g 4l 21530
Ol -5 (Rehman and Shah, 1999) o5 5 Ol
slabes 3o lo, 55 Lgl_ar.x_f als 5> glad oo
oo i bl § sl wa >0 5Y0
J.J.s\.sui)‘jf)aab)\}w)ﬂ;)y\)Lg)'l.waﬁa'-b
slbes s (gilwe 3 b €.Lf &ls au sl Ol s a5
sl (6 i il el YL
0553 i O e o35 oS 48 sl Ol e
Ll 1y adls s 0 Olan o 2aS (615 5 5 ¥,5T
L Lo gad 55 5 O e 67 01> OLES a5 (Y J5u)
i 3 b o LS (il 3 Ol 3
)deusjaﬁjaobjwifl{@::jﬂﬂlf
mmo\jﬂ}o\fﬂc\s,umfdm4?);\%
a4 Y0 lles il 8l gslue 3 59,40 b s .as
5l Al &l s Ol 315 Sl a5 FO
Los (Rl b s RIS Olsoe o a8 5 0 o
..\_,:mu.%;,uﬂ,ot_?ﬁfu)lﬁ%;g
53 S5 DS 5 Do gy ol s 813 3
S5 5 by Sl STy el 5 i o
SLaS ey ol s (Mhiko, 2012) Ceul —as 5T
2 pS (5lme 3 Ll 5,1 (Kilbar, 2015)
)5 Solme 3 595 WA by (65 e s
ru&;,ﬁotﬁs.\;mu:)l}f,ob\b,\,;w,j
) UG P TN - WP S v b A |

YA

35 e g ST (615 e 05 53 5 (p ey OB g
Ol ol L als (slad gas pH Ol e (Y Jgd)
LpH (2alS” o iy 5 bl 2alST (g 5lwe 3
:!deﬁuo,-)a\"b)\‘b b3 93 . 55 0l KNty
Ol g5 1y g sn ) b sdalin Y )3T 05 )3
Sl by adlsy e 3T Ol il 8l e
s 413 53 35T © 2 sladesl W 5 5 (55w 53
35 4S sls olas = (Baik and Donelson, 2018) 1>
PO 4 YO I Les 2l 33l U (g ilme 55 59,40 b
adaly ol 5.2l el pH Ol 31 8 lo 4o 53
&l %5 (Rehman and Shah, 1999) oL 5 Olas
slabes 3ol lo 53 Lgl_as(u\.f wls s plesdse
olo i —bosl 8 Slwa )30 50 )
NER PO PP P R SN U PUPS eSS
slas a3l el 8w SIspH 0w S
5 keSS aol e SialS g5lwe 3 ol
505w (Karaoglu et al., 2010) ol,L s
Olje &8 Lsls 1S (Pixton et al., 1975) ol Kan
Sl b s B sl 55T O sladl
580 5 b e il 3l p S il (g5l
o) el Jds (Baik and Donelson, 2018) O sudi 33
Ol 5l 5T b badd Sl sen ) g 5 e
55 (Lukow et al., 1995) O1,)Len 5 45 J .u5s S
H);QMWJ:;-&_.\:_.#\ASMJ\JJJU_?
il 8l e Oy s an ol VO (gl o (g lwe 53
sl
rjjjdj:_&:iéjbﬂv_é)dsbol_&}@\_:&
A sls 1y adls ’)T‘;’.“\r’“‘\ Ol e ui)_:afql_?ﬁ.a
e il 331 L Lads gad 4ty sl Ol e (Y Jgdsr)
03 Aol Rl o i 9 S3L 4153 (G5 lue 5
oL, ) 31,8 il am ;5 F0 5 YO slas 55 a
5080 b s sedal s Y37 5 gyl
o3 PO A YO 5 Las il 58l Lo e 3lowo 3

Cr e 5 3l 31 )T e Ol 51 8 L


https://dor.isc.ac/dor/20.1001.1.15625540.1401.24.1.2.3
https://agrobreedjournal.ir/article-1-1207-en.html

[ Downloaded from agrobreedjournal.ir on 2026-07-08 ]

[ DOR: 20.1001.1.15625540.1401.24.1.2.3 ]

1E Sle o a;@;(;%}wv\l?‘"olﬂlspbjt}lp4;_}:.;'"

Solwo 3 oo 5 Les slales s (,,ufctsjm\g 3T olend 5038 sla S5s—Y Jsd
Table 2. Physicochemical properties of flour of wheat cultivars in temperature and storage duration treatments

[P Sl 3 ok STzl il &ls 5 &6 sue

Wheat cultivars a8 .5, Temperature (°C)  Storage duration (days) p Acidity (volume of NaOH used)  Grain protein content (%)  Falling number (Second)
0 6.2+0.1a 3.11+0.04f 13.1+0.0a 269+2ce
25 30 6.2+0.0a 3.24+0.00ef 12.9+0.00ef 281+3cd
60 6.0+0.0b 3.42+0.01de 12.9+0.1a 291+0c
Mehregan 08 0 90 6.0+£0.0b 3.40+0.07df 12.7+0.0ab 295+3bc
30 5.940.1bc 3.51+0.02d 12.8+0.1ab 289+1c
45 60 5.8+0.1c 3.60+0.01bc 12.2+0.0bc 306+3ac
90 5.8+0.0c 3.71+0.02cd 11.6+0.1cd 317+2ab
0 6.1+0.1ab 3.31+0.00e 12.7+0.1ab 265+1cde
25 30 6.1+0.0ab 3.32+0.00e 12.7+0.0ab 279+3cd
60 6.0+0.0b 3.42+0.01de 12.5+0.0b 287+1c
Chamran 2 Yol 90 5.9+0.0bc 3.50+0.02d 12.3+0.0bc 295+2bc
30 5.9+0.0bc 3.51+0.01d 12.3+0.1bc 299+2bc
45 60 5.8+0.1c 3.60+0.01cd 12.0+0.0c 307+0abc
90 5.8+0.0c 3.61+0.02cd 11.6+0.1cd 315+2ab
0 6.2+0.1a 3.20+0.0ef 11.9+0.0c 2.73+2cd
25 30 6.1+0.0ab 3.31+0.02e 11.9+0.1c 279+0cd
60 6.1+0.0ab 3.32+0.01e 11.8+0.0c 285+1c
Sirvan Ol g s 90 6.0£0.1b 3.50+0.01d 11.5+0.1cd 291+3c
30 5.9+0.0bc 3.60+0.00cd 11.6+0.1cd 287+1c
45 60 5.8+0.0c 3.71+0.02c 11.1+0.0d 309+1ac
90 5.8+0.0c 3.70+0.00c 10.5+0.2e 316+2ab
0 6.0£0.1b 3.41+0.00de 11.1+0.1d 270+2cd
25 30 5.9+0.0bc 3.50+0.01d 11.1+0.1d 275+1cd
60 5.9+0.0bc 3.50+0.01d 11.1+0.0d 289+0c
Sardari Sl5 90 5.8+0.1c 3.71+0.00c 10.9+0.1de 297+0bc
30 5.8+0.1c 3.82+0.00bc 11.0+0.1d 289+0c
45 60 5.6+0.0d 4.01+0.02ab 10.7+0.0de 311+0ab
90 5.6+0.0d 4.13+0.03a 10.5+0.1e 321+2a
0 6.1+0.1ab 3.33+0.00e 11.040.1d 257+1e
25 30 5.9+0.1bc 3.52+0.00d 11.0+0.0d 268+4ce
60 5.9+0.0bc 3.50+0.01d 11.0+0.0d 277+2cd
Azar 2 Y,5T 90 5.8+0.1¢c 3.61+0.01cd 10.8+0.1de 286+3c
30 5.8+0.0c 3.72£0.02c 10.8+0.0de 274+1cd
45 60 5.7+0.0cd 3.91+0.00b 10.5+0.0e 289+2c
90 5.7+0.0cd 4.02+0.01ab 10.4+0.0e 298+0bc

LI gyl sme sl o s iy Jlez

A}

23 Sl (glasels i 0 5a5T olasl iz &S 2k (g > (6l SJ_LAV,:.{.L:‘ O 5w B 3
Means in each column followed by similar letter(s) are not significantly different at 5% probability level, using Duncan’s Multiple Range Test
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Table 3. Properties of gluten of wheat cultivars in temperature and storage duration treatments
L Silwe -5 oo S I e 2
Wheat cultivars .8 o6, Temperature (°C)  Storage duration(days)  Wet gluten(%)  Zeleny (ml) SDS (mm)
0 28.1+0.0a 24.0£0.0bc 68.0+0.0ac
25 30 28.9+0.1a 24.0+0.0bc 69.0+0.0ab
60 30.9+0.1a 26.1+0.1ab 71.1+0.1a
Mehregan of e 90 29.7+0.0ab 25.0+0.0b 65.1+0.0c
30 30.1+0.1a 27.0+0.1a 72.0+0.0a
45 60 27.840.1b 24.0£0.1bc 64.0+0.0c
90 24.0+0.0c 23.2+0.0c 61.1+0.1d
0 23.0+0.1cd 22.0+0.0cd 64.1+0.0c
25 30 23.3+0.1cd 22.0+0.0cd 66.0+0.0bc
60 25.1+0.0c 23.1+0.1c 68.1+0.0abc
Chamran 2 YOl jonr 90 24.0+0.3c 22.3+0.3cd 66.0+0.0bc
30 24.9+0.1c 24.0£0.1bc 69.1+0.1ab
45 60 22.0+0.2cd 23.0+0.1c 63.0+0.1cd
90 20.0+0.0de 21.3+0.5cd 60.0+0.1d
0 21.2+0.0d 19.3+£0.3e 55.1+0.0e
25 30 22.0£0.0cd 20.0+0.0de 55.0+0.1e
60 23.0+0.2cd 20.1+0.1de 58.0+0.0de
Sirvan Oy o 90 22.6+0.0cd 20.0+0.0de 56.0+0.0e
30 23.0+0.1cd 21.0+0.1d 58.1+0.1de
45 60 21.0+0.1d 19.0+0.0e 53.0£0.1f
90 19.0+0.0e 18.0+0.1ef 50.1+0.1fg
0 19.8+0.0de 18.0+0.0ef 50.0+0.0fg
25 30 20.4+0.2d 19.3+0.3e 51.2+0.1fg
60 21.0+0.2d 19.0+0.1e 53.0+0.0f
Sardari Sl5 90 20.8+0.3d 19.0£0.0e 51.1+0.0fg
30 21.240.1d 20.0+0.1de 53.0+0.1f
45 60 20.7+0.2d 19.0£0.0e 48.5+0.59
90 18.9+0.0e 18.0+0.0ef 45.0£0.2h
0 19.5+0.1de 18.0+0.0ef 51.0+0.3fg
25 30 20.6+0.0d 19.1+0.0e 51.0£0.1fg
60 21.0+0.2d 19.0£0.1e 52.740.2f
Azar 2 Y57 90 21.0+0.1d 18.1+0.3ef 53.0+0.0f
30 21.8+0.2¢ 19.0+0.1° 49.3+0.19
45 60 20.6+0.2¢ 18.0+0.1°f 45.00.1"
90 19.1+0.1° 17.3+0.1° 50.6+0.29

I yla g W8 o )s =y Jlex|
Means in each column followed by similar letter(s) are not significantly different at 5% probability level, using

Duncan’s Multiple Range test
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Table 4. Farinograph properties of dough of wheat cultivars in temperature and storage duration treatments

o DA

[ o3 ke O ol e dran g5 Ol e Gl Ole Degree of dough softening
Temperature Storage duration ~ Water absorption Dough development time Dough stability time (Brabender) ) G slls ool
Wheat cultivars pdS o (°C) (days) (%) (minute) (minute) 10 min 20 min__ Valorimetric value
0 66.3+0.2b 3.240.0ab 7.1+0.0ab 56+2cd 84+2cd 67+3ab
25 30 66.4+0.6b 3.2+0.1ab 7.1+0.1ab 55+1cd 81+2cd 68+2ab
60 66.7+0.1b 3.3+0.0a 7.3+0.0a 49+2d 77+1cd 71+la
Mehregan o€ 4 90 66.9+0.0b 3.3+0.0a 7.3+0.0a 51+1d 79+2cd 70+0a
30 66.4+0.2b 3.3+0.0a 7.3+0.0a 47+2cd 74+1d 73+0a
45 60 68.1+0.0ab 3.1+0.2ac 7.0+0.2ab 59+0cd 87+0cd 64+1b
90 69.5+0.3a 2.9+0.0c 6.7+0.2c 66+1c 92+0bd 59+4bd
0 65.7+0.0b 3.1+0.1ac 7.0£0.2ab 68+0c 97+0bc 65+2b
25 30 65.8+0.1b 3.1+0.1ac 7.0+0.1ab 68+1c 96+3bc 65+3b
60 66.0+0.0b 3.2+0.0ab 7.140.1ab 66+1c 92+1bhd 68+0ab
Chamran 2 YOl 90 66.2+0.0bc 3.2+0.1ab 7.1+0.0ab 68+1c 93+1bd 67+lab
30 66.2+0.2bc 3.2+0.0ab 7.1+0.0ab 65+1c 91+2hd 69+1ab
45 60 66.8+0.2b 3.1+0.2ac 7.0+0.1ab 69+0c 98+4bc 64+3b
90 67.9+0.1ab 2.8+0.1cd 6.6+0.0cd 78+3bc 102+2bc 58+4hd
0 64.1+0.0c 2.9+0.0c 6.8+0.1bc 84+3b 112+0b 61+2hc
25 30 64.3+0.0c 3.0+0.0bc 6.8+0.1bc 82+2ac 110+2bc 62+2bc
60 64.9+0.2bc 3.1+0.1ac 6.9+0.2bc 79+0bc 108+1bc 63+2hc
Sirvan Riry. 90 65.1+0.0bc 3.0+0.2bc 6.9£0.1bc 79+0bc 109+0bc 62+2bc
30 64.9+0.0bc 3.1+0.0ac 7.0£0.0ab 78+0bc 108+3bc 65+0bc
45 60 66.0+0.0b 2.8+0.1cd 6.6+0.0cd 88+2b 115+2b 57+2hd
90 66.8+0.1b 2.6+0.1de 6.4+0.0d 91+1b 121+2b 54+0cd
0 62.5+0.2cd 2.8+0.1cd 6.7+0.0c 115+2ab 146+2ab 47+2de
25 30 62.7+0.1cd 2.8+0.0cd 6.7+0.1c 115+4ab 145+2ab 47+2de
60 63.0+0.0cd 2.9+0.1c 6.8+0.1bc 113+3ab 143+0ab 49+1d
Sardari Sol3 90 63.2+0.1cd 2.8+0.2cd 6.70.1c 115+0ab 145+0ab 47+2de
30 63.1+0.1cd 2.9+0.0c 6.8+0.1bc 112+3ab 141+3ab 50+0d
45 60 64.0+0.0c 2.7+0.0ce 6.4+0.0d 122+5a 152+2a 44+2df
90 64.9+0.0bc 2.520.1e 6.4+0.1d 123+3a 154+0a 43+1df
0 61.4+0.2d 2.8+0.0cd 6.7+0.2c 116+1ab 146+0ab 37+2ef
25 30 61.7+0.1d 2.8+0.1cd 6.7+0.1c 115+2ab 145+2ab 37+1ef
60 63.1+0.1cd 2.9+0.2c 6.8+0.1bc 113+3ab 143+4ab 38+1lef
Azar 2 Y,5T 90 63.3+0.1cd 2.8+0.2cd 6.7+0.2c 114+2ab 145+2ab 36+3ef
30 63.0+0.4cd 2.9+0.1c 6.8+0.0bc 112+3ab 142+2ab 30+1f
45 60 63.9+0.0c 2.7+0.1ce 6.5+0.1cd 123+2a 154+2a 34+0ef
90 64.8+0.0bc 2.5£0.1e 6.5+0.0cd 123+0a 155+5a 33+0ef

Ll (g4l gme sl M)A@J»ICEMJ: Sl glaals iz 503 bl cdied &S 2l (g - 5l K@uuﬁu O gt A >
Means in each column followed by similar letter(s) are not significantly different at 5% probability level, using Duncan’s Multiple Range test
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Effect of temperature and post-harvest storage duration on flour quality and
dough rheological properties of bread wheat (Triticum aestivum L.) cultivars

Naghipour, F.}, G. Najafian? and M. Esmaeilzadeh Moghadam?

ABSTRACT

Naghipour, F., G. Najafian and M. Esmaeilzadeh Moghadam. 2022. Effect of temperature and post-harvest storage duration
on flour quality and dough rheological properties of bread wheat (Triticum aestivum L.) cultivars. Iranian Journal of Crop
Sciences. 24(1): 34-49. (In Persian).

Management of storage conditions can affect bread wheat grain quality that may lead to improvement of
flour qualityand balancing rheological properties of dough. Therefore, controlling the storage conditions as well
as the storage duration of bread wheat grain has a significant role in the flour quality and rheological properties
of dough. The aim of this study was to investigate the effect of storage temperature (25 °C and 45 °C) and post-
harvest storage duration (0, 30, 60 and 90 days after harvest), on flour quality characteristics, enzymatic and
rheological properties of e dough of five bread wheat cultivars (Mehregan, Chamran2, Sirvan, Sardari and
Azar2). The experiment was conducted as factorial arrangements in completely randomized design with three
replications at the Seed and Plant Improvement Institute, Kraj, Iran, in 2018. The results showed that flour
protein content and pH decreased with increasing storage temperature and duration, while acidity and falling
number increased. On the other hand, by increasing storage duration up to 60 days after harvest at 25 °C and
storage duration up to 30 days at 45 °C, wet gluten, Zeleny sedimentation volume and SDS sedimentation height
increased in all bread wheat cultivars, and then decreased. The results of evaluation of farinographic properties
of dough of bread wheat cultivars showed thatwater absorption increased with increasing storage temperature
and duration. Also at 45 and 25 °C the development time, stability time and valorimetric value of dough
increased over time up to 30 and 60 days, respectively, and then the value of parameters decreased. Whereas the
degree of dough softening decreased at 25 °C and 45°C over the storage duration until the 30 and 60 days after
harvest, and then increased. In conclusion, considering the results of this experiment, for optimizing flour quality
and rhological properties of dough produced from grains of the five studied bread wheat cultivars, it is

recommended that grain is stored at at 45 °C for 30 days and at at 25 °C for 60 days after harvest..
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