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Fig 1 The effects of moisture content, time, and storage temperature on moisture content of wheat flour.
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Fig 2 The effects of moisture content, temperature, and storage time of wheat on wheat flour protein.
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Fig 3 The effects of moisture content, temperature, and storage time of wheat on wheat flour ash.

i falS sl i eSSl S Oley Ll bl s
[V JAmjad Boya.us § dol> paS 51 Csb e o558
Ods anasa lsl W YU ool am s oS wsls OLES
FIE kS el B ST Gl s bty
Stathopoulos. ioees .das o J2alS 15T oy 5 axils
Sl S gl Ol 45 L5558 VY] OLSes
s Ve e 4 a3 Dl gl o paiS Cilie 2B

5 HruSkovA sl 2als Y0-4.°C Cilises slales s
IS by il s wsls ol Y] MachovA
Sladend 3 B 5 das o a8 ) b e S Ol

S o Cailes (SIS 055 3301 53 s g L O

One Factor

Warning! Factor involved in an interaction.

Glhiten wet

2.00 350 500 6.50 8.00

C: Time (Day)

Sk 5 S Y-t
by 5 sk lgme bl oS das e LS Y Jgde
SMis gl Blize 5 o S a8 5k S
Oley il sl pananils puS 51 sk 38
A8 5T sk e IS e 5 st g 4 5SS

2y A
Slyme Il 38 e edalie & IS5 55 &S shilea
I cgba 55 i ials sl SR SSTRUNCNVS
ol M s 3 s S sl S
Gt 3 S S et b b e IS e (el
b S e falS Cely i Jle 53 ol Jline S

=
et
i
L

5
&

2 <R
2825 S

e

(e

Fass
i "'a'-'t%p 5

B
&
Qe

B
L
4
4

s
&

5

S

AR R
!

iy
2
%

"
0
o

Sutese

£y o
s

Gluten wet

2000
30.00

18.00 35.00
§ 40.00
A: Maisture content(%) 1700

B: Temperature(oC)

16.00 50.00

Fig 4 The effects of moisture content, temperature, and storage time of wheat on wheat flour wet gluten.
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Fig S The effects of moisture content, temperature, and storage time of wheat on wheat flour pH.

3T Kb sae Jlie (il el oo g3 pl b (e
Oloy 53 s Gl ziy 1 s a4 36 cnl o as oS
SRl b s sl e Sl W st s Vb
5 8L als puS 51 Kb sde Jltie o, Gl
S ok Cugbs lme JlBl LSl s 4
sde JialS el ent s 5 Rl el W o 5T b
V] Ahmed cligss alis @ ol » S e Kb
53 Y] oLes 5 Lukows V] obes 5 (6 g
SISl CuiS o e s IS kils G el

Yve

(F.N) LI sae —¥-1

(OIS gles il a8 s e OLES Y J i
rxf 5,1 Kb sae i 2 Goblae Jilime [EERESE
G Oloy 5 Cushy e SRl Sl s sl
ey st Llie 56 (656 0ley slsban st 3
ls r.x.f 5,1 &6 sue

Glos Ll 38 e etalin 1SS 3 &S kiles
Loyl KB sae jlde 0580 el oS ok SIS
a0 el W o 5T el als OF s a8 45,8 sk o
Oy il pl rmmen kil o (IS Glos il Jds

28 el s b el ol (sl sl (gl


https://fsct.modares.ac.ir/article-7-14335-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-04-27 |

\Y"\\/ L) c\ 0 092 ‘/\Va)u,i

&‘JL.G GL&)(}[&

One Factor
670 —| Warning! Factor involved in an interaction

5875 —|

1225 | E/

340 —

T T T T T
16.00 17.00 18.00 19.00 2000

A: Moisture content(%)

F.N

47
LTy
(5T
accioosttostion
L PATIAL AT T
PP I [P ATy
el
oSty Oy Ny
g

640
%
ey Loty
LI T
TR
by e 0y
ot a e g, 'l,,‘l‘,;;‘z' "‘,
O L L0 L0
et
RS

5675 ] Prsses Il

| .

5 po

\ Ve
. :5'35'33'3z"?‘:?::'zizolo,‘ s oo

350

800 B : = 5000

C: Time (Day) - . 0

B: Temperature(oC)

Fig 6 The effects of moisture content, temperature, and storage time of wheat on wheat flour falling number.

Ll o odd J 28 Cogb, Ui b o seassy by Sle S
o 31 ceslis kS B S sl LS gl wls 3 Sl
bz 5 0les Sl L S sls 0L s T ey Sl

pH 5 KJ6 sue S ashy lgme (1L S s
3,1 Sl Olsen 5 (5418 kS (s 5 SRl p S )
Aol bl emgﬁ.ﬂw@uw.,\;g; iy el euS
Jmlf;b(.,\.fe.,ucjmj OLlay 3 oS sl OLES gl aug

YIVA 55 oS slos 5 0y V1 by (sl g
et S AS wmS op e« Ole Y °C 5 5,

Bl s

c\m -0

[1] Rehman, Z.U. & Shah, W.H., (1999).
Biochemical changes in wheat during storage
at three temperatures. Plant Foods for Human
Nutrition, 54, 109-117.

[2] FAO. 2016. Fao Stat: agriculture data.
http://www.fao.org/iran/news/detail-
events/en/c/410342/.

[3] Gonzalez-Torralba, J., Arazuri, S., Jarén, C.
& Arregui, L. M. (2013). Influence of
temperature and r.h. during storage on wheat
bread making quality. Journal of Stored
Products Research, 55, 134-144.

[4] Tipples, K.H., (1995). Quality and
nutritional changes in stored grain. In: Jayas,
D.S., White, N.D.G., Muir, W.E. (Eds.),
Stored-grain Ecosystems. Marcel Dekker,
Inc., New York, USA, pp. 325-352.

[5] Shelke, K., Hoseney, R.C., Faubion, J.M.,
& Curran, S.B. (1992). Age related changes

Yvo

Loy slos SBE 5 (G5l ag TV

Slaiie 035 aug sk 4 ode Gl g SIS
oLl b anly sla joie (gl ang S 03 S 4 Al 3
il a5 s g BB sl plnl el e S5
S Jols b il eled (sl (53l g Sltal o gl
5 asby S 5 Sl a5 pH s b e 548
ol 03 S 3550 03 15 3 weS Je 53 KU sue
Yo 5508 s ol 555 LS s b Sl et CoiS
ol sl WU sl cdle) ol KB sae
ST Oley 00 0C (g (sles e33dmn (Eas
e CLJ LdE Ol L Y N Cusby (glgie 5 39, A-Y
OLle, s oS sl 0L oole g gl 3 ool s
50k LNV cshy Gl Ll s b opkiS eld S
e 5 YO0 5 55 TVA L 4 (ol sles
wib G VM s Aoy Wl e
VAR RVAVY RGNV SRRV RYJCR{ PR VS 20 o) 5 ERVA VATV
Sa /A e 5 B YTAVY 0 KJG s

S S 4omi—t
St b kS bl 5l & ‘(Jgéj“eﬂ:iw“e
S cl Jo g opl 5 5,8 13 eslinal 5y Sl
ileed oalizal o3bel 58 Clw Cle w5 s 4 oS
eV kS OF 5lodd ags 0L 5 3,1 S 3 ptie o ge il (]
oy 555 O Sl Jols OGSl gl edes G 5 azill |

Sy YL lales ;ﬂ)lSLgCJ\;f ol m ped Dby 55


https://fsct.modares.ac.ir/article-7-14335-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-04-27 |

CJLrp}*A)-j_'n.L:r Gj..\.: QJJLA)JA\),GJSSU 6)[-\»14.\.3.64

OLen 5 SLLGT -slis

Alneshracharkh ~ Holding
Almills, 253.

[17] Ashamiri, A., Seyedin Ardebili, S. M.,
Hosseini, S.A. &Agha Gholizdeh, R. (2016).
Effect of storage conditions on the
physicochemical and farinograph properties
of wheat flour. Journal of Food Science and
Technology, Volume 13, Issue 51,89-102. (In
Persian)

[18] Akhtar, S., Anjum, F.M., Rehman, S.U.,
Sheikh, M.A. &Farzana. K. (2008). Effect of
fortification on  physico-chemical and
microbiological stability of whole wheat
flour. Food Chemistry, 110, 113-11.

[19] Naureen, S., Masood, S., Butt, S.,
Rehman, S.U. & Kamran, S. (2005).
Chemical  characteristics = of  various
composite flours. International Journal of
Agriculture and Biology, 1553-1560.

[20] Sur, R., Nagi, H.P.S., Sharma, S. &
Sekhon, K.S. (1995). Storage changes in the
quality of sound and sprouted flour. Plant
Foods for Human Nutrition, 44, 35-44.

[21] Amjad Boya, S. (1990). Bread and
Almajnat—Mosul  University/Ministry — of
Higher Education and Scientific Research.
Iraq, 30-60.

[22] Stathopoulos, C.E., Tsiami, A.A.,
Schofield, J.D. & Dobraszczyk, B.J. (2007).
Effect of heat on rheology, surface
hydrophobicity and molecular  weight
distribution of glutens extracted from flours
with different bread-making quality. Journal
of Cereal Science, 47, 134-143.

[23] Hruskova, M. & Machova, D. (2002).
Changes of wheat flour properties during
short term storage. Czech Journal of Food
Science, 20, 125-130.

[24] Onigbinde, A.O. & Akinyele, 1.O. (1988).
Biochemical and nutritional changes in corn
(Zea mays) during storage at three
temperatures. Journal of Food Science, 53,
117-120.

[25] Khuri, A.I. & Mukhopadhyay, S. (2010).
“Response Surface Methodology.” In E.J.
Wegman, Y.H. Said, and D.W. Scott, (Eds).
Wiley Interdisciplinary Reviews -
Computational Statistics, Vol. 2(2) (pp. 128-
149). Wiley, Hoboken, New Jersey.

Rackets and

va

in the properties of batters made from flour
milled from freshly harvested soft wheat.
Cereal chemistry, 69, 145-147.

[6] Togrul, H. & Arslan, N. (2006). Moisture
sorption  behavior and thermodynamic
characteristics of rice stored in a chamber
under controlled humidity. Biosystems
Engineering, 95 (2), 181-195.

[7] Lahsasni, S., Kouhila, M., Mahrouz, M. &
Kechaou, N. (2002). Experimental study and
modelling of adsorption and desorption
isotherms of prickly pear peel (Opuntia ficus
indica). Journal of Food Engineering, 55,
201-207.

[8] Payan, R. (1998). Introduction
toTechnology products grains. Publications
norpardazan.

[9] Pant, V. (2006). Recent Developments in
the use of enzymes in bakery products.
Karnataka: University of Mysore, MSc
thesis.

[10] Popper, L. (2008). Enzymes best friends
of flours the miller’s little helpers. Muhlen
Chemie GmbH.

[11] Ahmed, H. M. S. (2015). Effect of storage
temperature and  periods on  some
characteristics of wheat flour quality. Food
and Nutrition Sciences, 6, 1148-1159.

[12] Raza, S., Khalil, S., Naseem, K., Gilani,
M.A., Amjad, M., Masud, T. & Sagqglan
Nagvi, S.M. (2010). Effect of house hold
storage receptacles on physicochemical
characteristics of wheat. Sarhad Journal of
Agriculture, 26(2), 275-287.

[13] Lukow, O.M., White, N.D.G. &Sinha,
R.N. (1995). Influence of ambient storage
conditions on the bread making quality of
two hard red spring wheats. Journal of Stored
Products Research, 31, 279-289.

[14] AACC. (2012). Approved methods of the
American association of cereal chemists. St.
Paul, Minnesota: American Association of
Cereal Chemists.

[15] Myers, R.H. & Montgomery, D.C. (1995).
Response surface methodology, process and
product  optimization using  designed
experiment (2™ ed.). New York: John Wiley
and Sons

[16] Mahmoud, H. & Abdel-Halim, M. (1994).
Monitoring the quality of wheat and dairy
products manufacturer—Part L


https://fsct.modares.ac.ir/article-7-14335-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-04-27 |

JFST No. 83, Vol. 15, Jan 2018 ABSTRACT

optimization of the influence of accelerated aging condition on
physicochemical characteristics of wheat flour

Aghababaei, A. 1, Maftoonazad, N. 2*, Elhamirad, A. H.} , Badii, F.}

1. PhD Student, Food Science and Technology Department, Sabzevar Branch, Islamic Azad University,
Sabzevar, Iran.

2. Associate Professor, Agricultural Engineering Research Department, Fars Agricultural and Natural
Resources Research and Education Center, Agricultural Research, Education and Extension Organization
(AREEO), Shiraz, Iran.

3. Associate Professor, Food Science and Technology Department, Sabzevar Branch, Islamic Azad
University, Sabzevar, Iran.

4. Associate Professor, Agricultural Engineering Research Institute (AERI), Agricultural Research,
Education and Extension Organization (AREEO), Karaj, Iran.

(Received: 2018/02/09 Accepted:2018/08/27)

Wheat grain is commonly stored for a period of several months from harvest up to processing.
Duringstorage grain can experience variations in composition and quality, especially if ambient
conditions areunfavorable.In this study,First, accelerated aging of freshly harvested wheat grainswas
carried out by increasing moisture content 16, 18 and 20% and keeping the samples in different
temperatures 30, 40 and 50°C for different periods 2, 5 and 8 days.Samples were then milled and
physicochemical properties including moisture content, protein, ash, wet gluten, pH and falling
number were determined. Response surface methodology with the central composite design was
applied to minimize total numbers of experimental runs and to determine the significance of the
factors.Results showed that increasing storage temperature and time resulted in increasing protein,
falling number, and ash, while wet gluten, pH and moisture content decreased. By increasing moisture
content, wet gluten, protein, ash and falling number decreased while moisture content and pH
increased. Optimization using response surface methodology showed that the optimum condition for
accelerated aging of wheat grain contained 16% moisture content, storage temperature of 30°C for
2.87 days.

Keywords: Wheat flour, Accelerated aging, Storage time and Temperature, Falling number,
Wet gluten.
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