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ABSTRACT

The most basic is the world wheat crops. In Iran Bread is a staple food staple Food and
because, as a bearer of good food to enrich bread with iron has been considered. The effect of
flour fortification star with iron, folic acid, the chemical properties (dry gluten, wet gluten,
gluten-free number, protein and Ddzlny) Rheological (water absorption, resistance, expansion,
loss after 10 and 20 minutes, tensile strength, capability to stretch, elasticity, Hdaksrartfa and
energy of dough) bread was compared with the controls treatments were: control (no additives
Flour stars), low dose (20 ppm 5.1 ppm of iron and folic acid) average amount (30 ppm and 2
ppm iron Farik acid) full amount (40 ppm 5.2 ppm of iron and folic acid). The results showed
that the chemical properties, gluten-dry, wet gluten and protein were significant differences

between treatments enriched bread there.
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Rheological properties evaluated in the farinograph dough development, dough resistance,
drop dough after 10 and 20 minutes have significant fluctuations. Water absorption in the
samples containing significant increase in the level of 5% is witnessed. Resistance to stretch
out the dough in Extensograph 90 and 135 minutes per sample trace and the average amount
compared to control a significant decrease in the level of 5 per cent, in the treatment of full
value than the control and low and medium levels drop significantly at 5% we have had. In
Qabylyt to draw the opposite conclusion istrue.

Keywords: iron; folic acid; flour; enriched bread.

1. INTRODUCTION

Wheat is one of the richest cereal in nature all the vitamins and some minerals that can be
found in it. Cereals, mainly wheat, different forms, people are considered food grade is more
importance and priority bread as the main food consumption considerably. Bread has long
been considered one of the basic human food. Human first final for the first time, grain mixed
with the water and then the resulting dough, bake bread. With the passage of time and the
development of societies, bread from Centra Asia and from countries such as Iran,
Afghanistan and Tagjikistan originated and then in South Asian countries, India and Pakistan
also had expansion.About 60 percent of energy comes from crops among food so good wheat
crop is unmatched.the quality of the product in different aspects of the economy is the most
important meal of bread as the main strength of particular importance is Vrvzanh different
groups of people. When it comes to talking micronutrients, minerals and vitamins that
naturally in foods such as vegetables, dairy products, eggs, meat and poultry, seafood and
vegetable seeds and defending human body play an important role.he hurt hidden Knd.grsngy
"mostly due to the lack of chemical elements such asiodine, zinc, iron, folic acid and vitamin
ain the human diet. the world Health organization estimates at |east one of every five people
in the world suffering from the lack of such elements take. Unfortunately, this dilemma that
encompasses a wide range threat to health, education and economic growth, particularly in
developing countries Today is considered scientifically proven that adding small amounts of

iodine, zinc , vitamin a, iron and folic acid to the diet of people could be dramatic changesin
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health, ability to learn and capacity utilization they have created and the economic losses
caused by micronutrient deficiencies are believed to be more than 5% of GDPThe nutrientsin
the plan have been tested include whole grain flour, salt and sugar. Iran, the Middle East and
North Africa the first country to iodine deficiency disorders studied and consumption of
iodized salt program known as the template. So we decided to trandate the first volume of a
series of articles to reach readers, athough small step for delivering information on this
survey.from the year 1371 (1831) has begun enriching flour with vitamins B1 and Canadain
1944 significantly reduced in the region B2 enrich rice with vitamin B1 Krd.drflypyn of 1947
Shdvmtalh conducted in the years after executionDuring the research in Russia found that
adding 15-35 mg of iron in a reduced functionality kg Rdmvjb gas is formed, the use of iron
in ferrous sulfite is more severe than the product application..

In 2001, work flour fortification with 60 ppm and 1.5 ppm of elemental iron, folic acid due to
the weather hot and humid area tentatively began at Bushehr.

As of August 2001, premixes containing 30 ppm and 1.5 ppm ferrous sulfate folic acid to
flour appropriate Iran, were produced locally in the domestic pharmaceutical companies.

In January 2005 began the first phase in the Gulf region that covers 4 million people.

The second phase of flour fortification in three provinces of Kerman, Hormozgan and
Golestan expand, 16 million women of childbearing age helps.

Overview of food fortification with folic acid and iron

In January of 1998, enriched cereal-grain products with folic acid (Ptrvyyl glutamic acid) in
the amount of 140 micrograms per 100 grams mandatory. Range of bean-grain enriched by
the FDA for all grain products, ranging from 100 to 300 micrograms per 100 grams was
announced.

Severa years after mandatory fortification was introduced in the United States, found that the
rich products of Ghlat- Pzhvshgran bean producers too much folic acid is added by
manufacturers. The justification of this practice is that adding the vitamin, reducing it during
the manufacturing process and maintenance of the product, the compensation so that the
nutrients shown on the label be guaranteed.

So far, three main ways to increase folate intake in the body, is known:
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1. The consumption of fresh vegetables and legumes

2. The consumption of foods rich with folic acid

3. The use of folic acid supplements

Enriched grains with folate, primarily in the form of folic acid are available. Folate
concentrations were measured in several specific food preparations 5 to 37 times higher than
the reported values. These high amounts of wheat flour fortification with folic acid and its use
in these types of foods were considered. Enriched grain products in severa countries
including the US and Canada has been delivered. However, Rdgndm enriched with folic acid
and iron for the general population, a risk of adverse effects due to the inhibition of vitamin
B12 as well as folic acid on cancer risk are unclear role, is not recommended. However,
large-scale food fortification with folic acid through diet plays an important role as a food
supplement in the diet plays.

Other rich foods such as fruit juices and flour with folic acid is considered today. A daily
intake of 100 g of product fortified with folate, provides minimum requirements for its
absorption. However, only 12 micrograms is recommended for pregnant women.

Effect of various processes on the stability of folic acid

The researchers found that the degree and rate of degradation under the effect of folic acid,
folate derivatives, PH environment, type of buffer, reducing agents in the buffer, and the food
system. The results show that adding ascorbic acid extraction buffer, significantly (P <0/05)
better protection against oxidation of folic acid in fortified foods, provides. The degree of
protection of folic acid in the samples is extracted with ascorbic an increase of about 108 to
159 shows percentage in rich products. Researchers have reported that tetrahydrofolic activity
without ascorbic acid solution folate when it was autoclaved (at 121 degrees for 12 to 15
minutes), completely stopped. But in the same condition when a percentage of ascorbic acid
was added to the solution folate activity was retained at 67%. On the other hand observed that
the protection of folic acid, iron sats, if added to food systems, increases. Under neutral to
alkaline, folic acid, and carbonate solubility and high stability in alkaline solutions showed
Hydrvksydaz. For example, in agueous solutions, folic acid at 100 degrees for 10 hoursin the

range of PH 5 to 12 remain stable provided that it be protected from exposure to light. But
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when the PH is below 5%, folic acid dramatically loses its stability. Drastically reducing the
stability of folic acid have been reported with increasing acidity. Edible gum to encapsulate
folic acid, as a single polymer or polymer composition were evaluated. For example, the
researchers show that folic acid encapsulated cheddar cheese over a period of three months to
achieve more stability to (360 micrograms per 100 grams) of folic acid free (109 micro grams
per 100 grams) showed that folic acid the risk of oxidative damage, light, heat and changing
the PH of 7/6 islocated. It is noteworthy that this causes molecular changes, to be biologically
inactive forms. The amount of folic acid protected under the experimental conditions
combined alginate capsules - 100 g pectin was reported in the 360 Mykrvgrmbr the ability of
the capsule showed in staying healthy.

2. RESEARCH METHODOLOGY

Farinograph test to check the water absorption properties of dough Ryvlvzyky was performed
according to AACC. Extensograph test the properties of dough Ryvlvzyky was done
according to the AACC. Akstnsvgram measured by area under the curve for energy using
Planimeter HAFF is done. In this study, control boxes (marked with number one) trace levels
(marked with number two) treatments average value (marked with number three) Vtymarhay
Prmqadar (marked with number four) are present.

1. The control, taken delivery of flour and flour obedient submissive Shirvan, without any
additives.

2. Low-dose treatment, subjects' flour rich addition to this level of folic acid Bashd.hn 20 ppm
and 1.5 ppm.

3. Mean treatment, obedient addition to rich flour in the level of folic acid Bashdahn 2 ppm to
30 ppm.

4. Tymarpr amount of enriched flour Pierre-abiding In addition to this level of folic acid
Bashdahn 40 ppm 2.5 ppm.

It should be noted in all laboratories, the number of repetitions is 3. Materials used in this

study are asfollows (Table 1).
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Table 1. Consumption in the study

Materials used Method of preparation

Hour same Of the flour silo-abiding Shirvan
Dry yeast Freeman company Mashhad
=alt I neal shops

baking soda Local shops

Plastic bags Of flour and obedient Shirvan

3. THE STATISTICAL DESIGN AND ANALYSISOF RESULTS

The results of this study, using software version 42/1 Mstat-c were evaluated. For this
purpose, a completely randomized design was used and the samples containing different
levels of iron (20, 30 and 40 ppm) and folic acid (5/1, 0/2 and 5/2 ppm) in combination with
three replications preparation and the tests were carried out on them. Mean using Duncan test
at the significant level of 95/0 percent (05 / OP <) were compared. Finally, Excel was used for

diagramming software.

4. RESULTS AND DISCUSSION

The results of assessment of the chemica properties of the flour in the table below:
The results show that the chemical properties, gluten-dry, wet gluten and protein rich
Vtymarhay there were significant differences between the control bread gluten
Ndard.dd treatments significantly increased the amount of low and medium Prmqdar
samples compared to control samples to Shahddashth and enriched Daryafth Ast.dd
Zeleny significant reduction in the average amount of low-enriched sample Vtymarhay
not significantly different, but significant Mqdaraft Tymarpr 5 Drsdnsbt the other three

show is.
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Table 2. Analysis of variance (2) the impact of different levels of iron and folic

acid to wheat flour physicochemical properties

Zeleny mmber Protein (Thuten mdex Wet gluten Dry gluten Deress S
Fde M pyge  Mem F Mean F Mean F Mem  of g
Square Squars Ve Square Vale  Square Ve Square  freedom
0/8994 17202 175193 0/008%F 074063 O/326%¢ /8000 O/230% 073103 Q00T Tiﬁmm
DO e 00000 osoo 3/EIB 43R 30000 fp23te 00001 Q001 3 Experimenal

1/226 0/084 1/204 07417 004 6 et

Table 3. the effect of different levels of iron and folic acid on

properties Physicochemical wheat flour

physicochemical properties of wheat flour of folic
Zelen 2 ( }
nm\gr protein of gluten Oof wet Dry gluten acid IP;E?'IJ
(M1 (%a) (%) index (%0) gluten (%) {ppm )
. + 0/ + 2/0% =0/ 50° 0/ 10=
W=y 10/2 97,00 26,50 10/50 - -
20/00 = 2/0% + 0/02 = 0/3 )/ 50% +0/17= 1/5 -
10/2 08/30 27450 10730 =
20/30 £ Q/7® + 07132 + 0/3 =0,/ 00 07000 2/0 30
10/2 97/77 27/00 10/50 e =
+ 0f42 + 0750 =0/, 10° +0/02=
E a5
WAL =0 10/2 95/47 28,00 10/50 23 gl
(Similar letters in each column are statistically at P <0.05 difference not significant)

Dry gluten{%)
15 —
|

12 +—

Witness
Trace

The average amount

Full amount

Treatment

Fig.1. The effect of different levels of iron and folic acid on the gluten Dry wheat

flour (Control: without additives, low-value 20 ppm and 5.1 ppm iron, folic acid, The average
value of 30 ppm and 0.2 ppm iron and Prmqdar Farik acid: 40 ppm 5.2 ppm of iron and folic
acid) (Similar letters statistically at P <0.05 difference not significant)
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Fig.2. The effect of different levels of iron and folic acid wet gluten in wheat flour
(Control: without additives, low-value 20 ppm and 5.1 ppm iron, folic acids, the
average value of 30 ppm and 0.2 ppm iron acid Furik and Prmqgdar: 40 ppm 5.2 ppm of
iron and folic acid) (Similar letters statistically at P <0.05 difference not significant)

100 T
a0
Gluten index in'%

T - .
Writmn ess
The average amount ——

Full ammouent

Treatmesnt

Fig.3. The effect of different levels of iron and folic acid to wheat flour in gluten index.
(Control: without additives, low-value 20 ppm and 5.1 ppm iron, folic acid,
The average value of 30 ppm and 0.2 ppm iron and Prmqdar Farik acid: 40 ppm 5.2 ppm of
iron and folic acid)

(Similar letters statistically at P <0.05 difference not significant)
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Fig.4. the effect of different levels of iron and folic acid on the protein content of wheat flour

(Control: without additives, low-value 20 ppm and 5.1 ppm iron, folic acid,

The average value of 30 ppm and 0.2 ppm iron and Prmqdar Farik acid: 40 ppm 5.2 ppm of

Zeleny number { mm)

25 —
h Ih
25

19 -

16
13

i

Witness
The average amount Trace
Full amaunt

Treatment

Fig.5. The effects of different levels of iron and folic acid to whest flour in Zeleny number.

(Control: without additives, low-value 20 ppm and 5.1 ppm iron, folic acid,

The average value of 30 ppm and 0.2 ppm iron and Prmqdar Farik acid: 40 ppm 5.2 ppm of

(Similar letters statistically at P <0.05 difference not significant)

iron and folic acid)



H. Sadeghi et al.

J Fundam Appl Sci. 2016, 8(3S), 203-229

212

Winnaett

The average amount

Trace

Full amount

Treatment

Fig.6. The effect of different levels of iron and folic acid on dry gluten content of wheat flour

Table 4. The effect of different levels of iron and folic acid on properties Farinograph dough

i Drop dough (100 : Dough devalopment
g I peemed o Paste resistance R Water shsorption  Degree  Soupces
' sof  of

: Mean Maan F Mazn F Meaan F Mean  freedo  changas

F Value F Value ] a7 p m
Square Square Value  Square Valne  Square Valie  Square

070400 1/011* ;
_{3500 0/083%* 070345 0/083%* 1/1143 * 074667 07006+ /6585 (/076%% 2 J:_f;_‘
“: 152/667+* 3070182 43/861%% 162739  1/37%* 478667  0/061%* 06/78  27460% 3 J.,Lh-s

’ 2083 1/528 : 0/013 00 6 L

0/010
P<0.01** P=<0.05* P=() 05%

Table 5. The effect of different levels of iron and folic acid on the properties of dough

farinograph

Farinographic properties of dough.

weight loss  weight loss
dough of the Folic [ron
after 20 min  after 10 min Water
strength dough acid (ppm)
(single (single absorption
(min) (minutes) (ppm)
Brabndr) Brabndr)
+ 1/00° 46/33 + 0/58°  + 0/06° +0/15% +0/06° - -
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78/00 5/27 173 56/43

+ 0/58° 48/00 + 1/00°  + 0/06° +0/00%® +0/20°
1/5 20

87/67 5/57 1/50 57/80

+ 2/00P 50/00 + 1/00°  + 0/10° +0/10% +0/25%
2/0 30

90/00 6/40 1/60 58/27

+ 1/00% + 0/152 +0/10° +0/06%
55/33 + 1/532 2/5 40

95/00 6/83 1/40 58/43

(Similar letters in each column are statistically at P <0.05 significant difference

Water absorption( %)
60 |
55
50 _

45
40

Witnass

The average amount

Full amount

Treatment

Fig.7. The effect of different levels of iron and folic acid to wheat flour water absorption in
farinograph test
(Control: without additives, low-value 20 ppm and 5.1 ppm iron, folic acid,
The average value of 30 ppm and 0.2 ppm iron and Prmqdar Farik acid: 40 ppm 5.2 ppm of
iron and folic acid)

(Similar letters statistically at P <0.05 difference not significant)

5. EXTENSOGRAPH 45 MINUTES
Trace dough tensile strength compared to the control sample. This feature significantly at 5%
control samples in the sample Mtvstvprmqdarnsbt less significant when Mqdarkahsh 5

Drsddashth capabilities to stretch the trace samples (120 units Brabndr) compared to control
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(130/5 Brabndr unit) significant drop 5 percent. . But treatments average and Prmqgdar not
significantly different from controls. In the case of resistance and the ability to stretch
Khmyrhm likely due to the increased absorption of water samples for trace Asrghny,
endurance, ability to stretch the dough raised below. Prmqgdardrasrafzaysh Mqdarghny
average of treatments proved particularly iron and low tensile strength, stretch the dough shell
cased Trvbyshtrksh Ast.zryb the trace (2/6 Brabndr unit) compared to the control (2/50
Brabndr units) increased significantly at 5 Drsddashth Once cased average value (1/72 unit
Brabndr) decreased significantly at 5% compared to the low dose level of 5%. This declineis
significant when cased Prmgdar (1/52 Brabndr unit) will continue. paste strong correlation
curve Dard.khmyr extensograph higher in some cases longer than a weak dough. in general,
the maximum height is larger, more dough tensile strength. in this work, the maximum height
is reduced by increasing the enrichment process allthe low cased decreased compared to the
control value, which represents the area under the curve is Ndard.anrzy Bantyjh logical
contradiction, either by increasing the enrichment process, meaning Dardrsth 5 per cent drop

compared to the control.

Table 6. ANOVA effect of different levels of iron and folic acid extensibility featuresPaste

after 45 minutes

Enerzy The maximum height The r,r"f'j,”,lus':f TERER Tenclesrzngty D

elasticity it _
Sources of

M M PN FooM FoMea T g

Falo =<1 B Vst EAl gan . Mean %

s Siquare £ Soquare Valie  Square Vae  Square Vabe  Squae m

/1034 81/000¢ i

/316 47000+ 3/0 100/333% 072566 0/001% 0/0380 17644 7 ' _r? :
114/47  107/130% 112834/75  12337/1% 364756 0/880 370460 1317700+ 36/48  13624/3 :;‘E‘FEH:
/11 0/ 07002 137187 1 . |:|e_.|rne

3/m tal emor

P<OOI**  P<(05* P>() Q5=
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Table 7. The effect of different levels of iron and folic acid on dough extensibility

characteristics after 45 minutes

215

dough extensibility features (43 minutes)

Energy

: of folic
(Cm) Maximum Height  F Kshshsh : Tensile strength |y g (PRI Irom
(Brabndrumt)  (Brabng uait) i) (Bbode unit

65/0 = 1/0°  380/0 = 5/0° 2/63 = 0/06* 130/2 3=/00%  330/0 10:/02 = =
47/0 = 2700 325/0 + 5/0° 2747 = 0/06° 12070 10/0b 34177 2=/00: - "
470 = 0/0°  264/7 = 5/03  1/72 £ 0403  135/2 0£/29°  220/0 10+/00% - ”

o 3
4170 £ 170 234/7 + 5/03¢  1/53 = 0/03% 132/5 2£/50%  203/3 32/51 2/5 40

(Similar lettersin each column are statistically at P <0.05 difference not significant)

6. EXTENSOGRAPH 90 MINUTES

Magdarvmtvst low compared to the control sample tensile strength values decreased
significantly at 5% level, but significant differences between treatments in low and medium
value is Darnbvdh. Prmqgdar cased less than the control samples and the average value of a
significant drop 5 percent've had. Darmgavmt significant reduction in tension cased trace after
90 minutes fermentation can be increased due to the effect of fermentation time was barbaric
Nsbtazyf loose dough. Ability to tensile low and medium levels of volatility compared to
control was non-significant. Prmqdar at 5% significant increase compared to the control
samples, treatments, and the average vaue is low. The process of reduction traction
coefficient between the sample and the control were not significant. Probably, these changes
can be caused by high amounts of iron which relaxes the dough can be attributed Vksh
coming too. Maximum height in the case of low and medium value at 5% drop compared to
the control means Dardashth but the difference was not significant between the two
Tymarghny. Prmgdarhm samples compared to control and other cased significant drop was

observed at 5%. The energy or the area under the curve downward trend. In low and medium
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levels compared to control treatments were not significant, but cased Prmqdar reduction
compared to control and other treatments was significant at 5%. A significant reduction
compared to the control Drhdaksr the maximum height may be weak relative to the pulp after
the addition of enrichment, too (cased Prmqdar) attributed.

Table 8. ANOVA effect of different levels of iron and folic acid on dough extensibility

properties After 90 minutes

Energy The maximum haight The mntl!ullm' o Trmaitity. Teaile strength Degress Sources
elastiify ) of
e Mem F Memn F o Mem F Mem P M feedom OO
e Squars Valus Squars Value  Square Valoe Squars Value  Square
0/8lsz  1/000%* 00404 0/250%* 1/0136  0/006=* THT06  4L/333 071385 1/230% 1 E-EP::TW
151/#455  183/121% 13431611 §386,07= 131/51 0774 J3/ETL 303/417% 382/82  6220/%* 3 ;am
14112 4/139 07006 5667 16/230 f ’
P<).01** P<0.03* P=(.05%

Table 9. The effect of different levels of iron and folic acid on dough extensibility

characteristics after 90 minutes

Dough extensibility features (30 minutes)
Energy [cm) The maximum Kshshsh. = ! sinin Falic acid

height {unit coefficient (unit Tensilty tunit Tens_ltle e (pprm) Iron {ppm)

Brabodr) Brabndr) Brabndr) {unit Babndr)
a1 S0 2 SO0t
1 VE S VZ - S A 08 370/0 <5702 - -
+ 2/Qb 376/7 = 2/800 + 0/06° 123/0 =3/0¢ 331/0 =3/0¢ 1/5 20
52/00 2/63 / 2
= 0/0p 371/0 = 1/00° = 0/01° 125/0 £5/0F 320/0 £1/0c 270 30
50/00 2/50 =
3 zoc 2
_35;6?3 305/0 = 1/008 :I:l(i,;gg 145/3 =5/00  260/0 =4/0¢ 2/5 40

(Similar lettersin each column are statistically at P <0.05 difference not significant)

7. THE EXTENSOGRAPH 135 MINUTES

Examples of low and medium tensile strength in comparison to the time of the 5% level
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significantly decreased. But not significant between rich Dvtymar Ast.tymar full amount other
than the all three treatments had a significant drop in the level of 5 percent. of course, thiswas
not significant fluctuations stretching And.zryb significant drop compared to control
treatments enriched at 5 per cent, meaning fluctuations Darnbvdh Amabyn treatments.
Maximum height of the energy curve low and medium Maqdarnsbt control samples at 5
percent means Dardadshth, but Darndashtnd.drtymar Dvtymartfavt full amount of its meaning
than the others at 5 percent means Darbvdh. Reduce the maximum height of the energy curve

(AUC) may be due to the effect of high amounts of iron and Tkhmyrtvlany for which relaxes
the excess dough Vksh be attributed.

Table 10. ANOVA effect of different levels of iron and folic acid on dough extensibility

properties After 135 minutes

The maximurm The modulus of Tensility ,

Energy . - Tensilestrength  Degrees  Sources

height elasticity of i

F Mean F Mean F Mem F Mean F Mean

Value Square Vilna Square Valve  Square Valua Squara Vahe  Square freedom  changes
1/3226  4/000% 4/2632  G/000%* 0/1210  0/001%* 01785 0f383 00717 0/383% 2 Jl_i:

114/47  187/130% SIT0/15  11115/0% J06/73 0514 3878205 128/417% #3711 5134708 3 'L L
17712 /111 07001 37250 8/138 ] U‘J-':—‘_il”

Table 11. The effect of different levels of iron and folic acid on dough extensibility
characteristics after 135 minutes, Same letters in each column are statistically at P <0.05
difference not significant)

Dough extensibility characteristics (135 minutes)
Enerey Eﬂémmum I:Fﬁmm Tensile Folic acid
Height..{Brabndr o il
| |
e unit) unit) WW strength{Brabndr  {ppm) ron (ppm)
unit)
+ 1./532 + 1/53=2 + 0/032 - - +4/514 2 iz
51/67 401/3 L R e e 350/7
+ 0Q/5b + 27520 + 0/01% 129/0 +0/0= =0/ 58P 1/5 20
45750 33277 2/61 32073 =
+ 0/5¢C =+ Q/58b + 0/705¢ 121/7 £1/5% =0/ 58" 270 30
41/50 33077 2/45 32077 -
= o + 2/52¢ + 0/014 s .
2 + < 2
32/33 252/3 2/20 113/0 £2/0c 25270 270 /5 40
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8. SENSORY PROPERTIES OF FORTIFIED FLOUR

Tasyrghny on the quality of the product

As arule, it is important to fortify wheat flour fortified products will not affect consumer
acceptance is better that the effect of enriching the consumer seems to be evident that any
specific changes in the appearance, taste price of the product or even rich By happens[12].
Color and appearance

The first appearance of each food organoleptic parameters that are of interest to consumers.
So if the enrichment process causes any change in the color or appearance of the food may not
be accepted by the consumer. Enrichment at levels that normally occur on wheat flour does
not have any effect on the appearance of food. Almntaal iron powder may be a slight blur in
the flour while high levels of riboflavin, folic acid causes yellowing of the product. However,
this changes when all flour be a perfectly acceptable form of treatment. Ferrous sulfate cause
any glitches in the paint is not dry wheat flour in bakery products but may cause loss of color.
[12]

Flavor

The criteria used to evaluate the aroma and flavor as the standard against which to measure
the color and appearance applications. Preparations consumers should not notice any change
in taste or aroma-enriched product is any change in the aroma and flavor enriched product is
undesirable. [12]

Survival

Asagenerd rule, the addition of nutrients to wheat flour or corn flour should not normally be
reduced shelf life. Any decrease in the shelf life of flour will reduce consumer acceptability of
the product.

The main reason for the persistence of flour and fat Ransydyth the presence of soluble saltsto
precipitate iron and zinc. Thisis especially true of high extraction flour whole wheat Vbadrjh.
[12]

Taste, mouth feeling

Oral tissue changes should not create any sense of Shvd.ransydyth on the aroma and flavor of

mouth feeling fortified flour will affect the final. Ransyd products have unpleasant tastes
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almost like the smell of soap. [12]

Sensory testing

Much experience shows that enrichment may be without any effect on the sensory properties
of products such as wheat flour, Rdzrt, cakes, instant noodles, pasta products, Dad.baayn do
some nutrient made from grain that there are still certain areas have not been tested and
should be tested before the start enriching public programs. [12]

Reducing phytic acid

High levels of phytic acid grains is a serious problem Shvdchrakh as a deterrent in iron
absorption, Knd.danh act on some other minerals contain a percentage of whole-wheat
Bashnd.kahsh the amount of phytic acid can contribute to mineral intake during Knd.tsfyh
mill which has caused a significant amount of acid in the flour depending on the degree of its
extraction Ftyk Yabdama Hdvd60-90 percent phytic acid remains as a strong deterrent Radard
final amount depends largely on the contents of ash in the ash Dard.hrchh Bashdasyd phytic
there will be fewer than wheat.

Fermentation, soaking germination of phytase activity by naturaly reducing the amount of
phytic acid grains found in the Grdd.yk Shvdbas fundamental solution, Phytase is another
fight which must Amakhmyr before baking for as long as it's set [WORLD rested his
Btvandtasyrat Dadtaanzym. during the fermentation by yeast bread, phytic acid levels
somewhat closer to 85% after 60% after 2 hours of time during fermentation lower the ph
Dhd.hrchh further reduces the amount of phytic acid Drmhsvlat will be reduced more so than
M phytic acid to iron should be as much as 1: 1 Vyadrhalt better 5 /: 1 reduced iron Tajzb
increase the molar ratio of establishing a very difficult task order to achieve a fina ratio of
less than 1 /. In wheat, which contains 9 /. Bashdnyaz percent to 50 ppm iron phytic acid,
phytic acid decreased 75 percent during the grinding process and reduce the cooking time.
Unfortunately 75% of non-fermentative Drmhsvlat such as noodle, Vpastabrgrarkrdn is
difficult ratios. [12]

Test sensory properties

Sensory evaluation using the proposed method Rajab Zadeh (1991) was performed. Judges of

trained personnel in accordance with the triangular test and Gasvla and Singh (1984) were



H. Sadeghi et al. J Fundam Appl Sci. 2016, 8(3S), 203-229 220

selected and sensory properties of bread in terms of form and shape (asymmetrical shape,
rupture or loss of a piece of bread and any voids or empty spaces) , the upper crust (burns,
abnormal color, wrinkles and irregular) lower surface properties (burns, wrinkles and
abnormal levels), density and porosity (pore unusual density and high density), hardness and a
soft texture and structure (doughy or unusual softness, strength of bread, brittle), color and
flavor and form (nasty taste, odor or rancidity crude or natural aroma of bread) by 10 basis
Panlyst table 3-23 were evaluated. Ranged from very bad evaluation module (1) to very good
(5).

Table 12. Test form panel
Please drink some water before starting the procedure, please write Panlyst sample code and

number.
N [U 0] o= sample code Panlyst
so bad Bad Awverage Good very well Features bread
Shape
O'er Crust

Lower level features
Density and porosity
Hard and soft tiszue
and structure

Color

Flavor and form

Properties have been investigated to a size not effective in sensory evaluation. So after
reviewing the sources and characteristics of each coefficient ranking was given. Factor Rating

traits, was included in the following table.

Table 13. Rating traits factor in sensory evaluation of bread

Factor Rating Features bread
Form 4
Shape 2
The upper crust 2
Lower level features 2
Density and porosity 1
Hardness and softness,
texture and structure z
Color 3

Flavor and form
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With this information, the overall acceptability of bread were calculated using the following
equation.

_ X(PxG)
Q_ TP

Q = total acceptance bread, P = coefficient of rank G = coefficient characteristics and traits.

Sensory evaluation results

Anaysis of variance effects of different levels of iron and folic acid to bread sensory
properties are listed in Table 13. The impact of flour fortification of bread using a
combination of sensory properties of bread such form, the characteristics of the underlying
surface, surface crust, density and porosity, color, hardness, softness and structure, flavor and
form, and general admission (average Tota other properties according to their ratio), in table
4-12 to 4-33 and 4-26 forms is given. As that suggests the addition of these compounds to
flour, due to significant differences in the 5% level in many sensory characteristics were such
that by increasing the amount of these compounds in the formulation of low-dose treatment
(including 20 ppm 5.1 ppm of iron and folic acid) to Prmqgdar (containing 40 ppm 5.2 ppm of
iron and folic acid) reduced the score by the judges taste was. It is worth noting that only the
underside of the Points properties between production samples did not show significant
differences (P <0.05).

In this regard, we can say that Prooxidants ferrous sulfate is a compound with the ability to
increase spoilage is unsaturated fat rancidity. And because the flour contains little fat, the
addition of ferrous sulfate can reduce shelf life. This issue is ultimately one month after the
production of bread flour is used. Not a problem, but the taste of flour used in homes affected
by the later maintenance. (Brass Arestani et a., 1386). However, the changes listed by the
addition of iron was very small but the high sample rates reduce the amount of sensory
evaluation study. Another problem with iron enriched cereds, create an unwanted color.
Green or blue-green color reaction caused by grain. Ferrous sulfate particles make up dark
gpots in the crust. Dark red color of ferrous fumarate flour in large quantities can cause

problems. This compound is aso active in the dough as ferrous sulfate is soluble. Elemental
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iron powders, black color that make up dark in alittle flour. The increase in these substances
in the production samples with low nutritional value from sample to sample was reduced
Prmgdar of the Points of colors. On the other hand, as can be seen. By increasing the amount
of iron and folic acid in bread formulations of the Points of osteoporosis, and the porosity,
hardness and softness, texture and structure were Kahsth. Resulting in higher housing
densities was produced. Thisis likely due to impaired formation and maintenance Gas cellsin
the context of the final product. In this regard Karadzhv et a (1987) stated. The addition of
35-10 mg of iron in one kilogram of flour reduces the ability of the gas to be the case when
using iron powder is more severe than the use of ferrous sulfite solution. The pair also
acknowledged that iron powder color is darker flour. Also, with the results presented in the
figure, rating the taste of the bread samples decreased with increasing enrichment. It should
be noted in this context is to understand the taste, smell, and taste is a combination of the two.
S0 taste the two major components, volatile (aroma) and non-volatile by the taste buds on the
tongue felt. it depends. Various factors may release volatile components in the diet is effective
in addition to taste. Many studies have been conducted to investigate these factors on flavor
release (Klyandrys et al., 2008, Long et a., 2006 Baik et a. 1996). Most researchers believe
that understanding the intensity of the flavor and texture of the final product depends on the
type of chemical release Tmza (Bayyns and Morris, 1988). For example, in different tissues
with different stiffness different sense of taste intensity has been reported (tea et a., 1991)
Long et a (2004) the cause of this event in the context of similar, different interactions
between materials Non taste and structure were discussed.the density of the samples has
gained more and more firm texture, the more points gained in terms of taste. Finally, based on
the results of the general acceptance that the sum of the results of other sensory characteristics,
low-value samples Mty difference compared to control samples (no additives) in the 5% level

was the highest score to the judges taste samples, respectively.
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Table 14. Analysis of variance 19, the effect of different levels of iron and folic acid to bread

ensory properties

Densih,r.and The upper crust Laner (el Shape Degrees  Sources
porosity features o of
F Value Medn : e ¢ Hean E e freedom  changes

Square Value Souare Value  Square Value  Square

0/0000 0/001**  0/6923 0/003**  0/1579 0O/001**  0/3750 0/003** . Repeat
103/188 0/459**  154/6024 0/550**  0/2105 0/001**  44/503¢ 0/306** 3 ftreatment
0/004 0/004 0/005 07009 0 error

P 01** P<0.05* P=(.05%

9. CONCLUSION AND RECOMMENDATIONS

9.1. Discussion

The results of this study show that the coverage of fortified flour in the province and cover 90
percent enriched bread was 7.98 percent. Golestan Province, covering 1.94% and coverage of
fortified flour fortified bread was 95 Drsdbravrd. The coating is desirable to achieve complete
coverage to more closely monitor the process of flour fortification with iron to be done. In this
regard, the Center for Disease Control and Prevention in the US has Nyztvsyh that the
coverage of fortified flour in the world to increase the intake of iron and folic acid should be
increased. These recommendations on the conditions offered that cover whest flour fortified
with iron and folic acid in the world from 18% in 2004 to 27% in 2007 reached Whereas in
2007 about 540 million people enriched flour available have had, but that ganisms appears not
enough CDC2008)). It should be mentioned that the implementation of such
recommendations in developing countries that have limited resources, cost-effective when the
effectiveness of food fortification programs are necessary. Due to these accomplishments, it
seems that the results of the implementation of flour fortification with iron Baydbh in
different countries more closely studied. History implement these kinds of programs in
industrialized countries has shown that food fortification a mgor role in reducing iron
deficiency in countries like USA, Canada, UK and some European countries have. It should

be noted that the success of industrialized countries in reducing iron deficiency is not
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necessarily due to the use of food fortification programs. And a variety of reasons such as
economic growth and the implementation of some specific policies in health as well have
been. It is the food fortification programs. In this regard it can be referred to a study done in
Venezuela. The results are similar to results of evaluation of the program in Iran. Drvnzvyla
indicator of iron deficiency anemia and fortify wheat flour with iron a year after the beginning
of the program, has improved But about seven years after starting the program, the IDA
(Kmbvdfrytyn) remained stable and anemia (low hemoglobin) increased has returned to the
level before enrichment program. 4.2 Conclusion

The statistical results showed that the rheological properties and other treatments of low-value
and medium of test results better than Tymarprmaqdar Bvd.batvjh to be low in most treatment
Mqdarvmtvst properties are not significantly different amounts, so the body needs an
adequate supply in accordance with the recommendations of international organizations (FAO,
WHO), the average enrichment treatment is recommended. Sensory evaluation to determine
levels of control bread (flour without any additives stars) trace (5.1 ppm 20 ppm of iron and
folic acid) Average amount (30 ppm and 2 ppm iron Farik acid) full amount (40 ppm and 5.2
ppm iron folic acid) on external and internal features of the average amount of wheat flour
dough bread Hast.ba adding external and internal features of different breads to be affectedbut
compared with the control bread was recovered. It should be mentioned that the
implementation of such recommendations in developing countries that have limited resources,
cost-effective when the effectiveness of food fortification programs are necessary.

9.2. Offers

Notes that the factories producing enriched foods must observe:

Adding vitamins and mineras to foods such Yeshu feet, should be controlled carefully
because these materials are strongly against oxidation, heat, light and ... Hsasbvdh and the
required quantity of very small, concentrated and a very small quantity of the food and
nutritional materials are increasing not only controls the quantity of added mass, these
materials shall be uniform throughout the food material such Pkhshshvnd carrier. Therefore,
companies need to develop methods to improve food production to the amount of vitamins

and minerals in food and nutritional material for manufacturing Knnd.bdyn final production
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must meet the following points:

1. The question factories producing fortified food such, should Y shgahy test devices with the
ability to analyze, control and carry food with spread legs have the presence of micronutrients.
Or by a laboratory approved by the Ministry of Health to implement the cooperation
agreement have clauses.

2. In the first 6 months of production of enriched products, manufacturing these products,
should be monitored and controlled every week. And for the first two batches according to
scientific principles and may be able to stability of micronutrients added to the end to prove
its expiration date.

3. In cooperation with the Examiner Ed Y shgah outside the factory, should the contract be
noted that in the first 6 months of each week at random from the production line and the final
product sampling and testing is done.

4. The existence of health guidelines for sampling, the sampling time .... and the plant is
necessary.

5. All the results of the micronutrients contained in the final product must once every 3
months Y krvnvsht be submitted to regul atory agencies on the province's food.

6. You Lady factories, should al The testing was conducted and the process of registering and
recording.

7. Insert the Y zmghzy existing minimum average by the end of shelf lifeis essential.

carefully specified.

9. uniformity in Pkhshryzmghzy be observed in food.

10. You Lady factories, should the circumstances of an enrichment such as cold storage and
irrigation injectors m ... to respect if necessary.

11. While all raw materias used in the enrichment of the production must have a birth
certificate, vitamins and minerals to analyze and characteristics should be included in
textbooks and.

9.3. Labeling fortified foods

In addition to the genera labeling rules invoked observe the following points should be
considered for fortified foods on the [abel:
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expressions of fortified in the criteria used in the product label.

Rich amount should be mentioned on the label and noted the following:

- Read food consumption per pack

- Consumption at every turn on Asasvzn products (for solid foods) or volume (for liquid foods)
- Calories per single use

Based on the amount and type of added micronutrients¥ RNI (recommended nutrient intake)
at every turn consumers if packaged food is not ready to use after mixing with water or other
liquid to be procured, value added micronutrients should be % RNI for that amount to be
taken at any time to prepare to be mentioned on the label.

- If food is packed and ready for use as a raw material for preparing the food are other is used,
the amount of added micronutrients as% RNI for every 100 grams of packaged food in the
form of initial and Bsv Rhett% RNI for use in the final food after the cooking instructions
should be written.

If apackaged food contains 40 kcal per-useisfinal could be the amount of micronutrients
Figure% RNI per 100 kcal It noted:

Food with the phrase "containing” of a substance is labeled micronutrients should contain at
least 5% (for vitamin C, 20%) of the daily requirement per meal.

Food with the words "good source” of the nutrient labeling is Y kmadh should contain at least
10% (and for vitamin C, 35%) of the daily requirement per meal.

Food, which means "full of" labeling will aso need to contain 20 percent of the daily (and for
vitamin C, 50%) in each meal.

- The easiest way to solve the lack of Fe in society, primarily in the field of wheat enrichment
and fortification of flour-is the next priority.

- According to nutritionists Nyazbdn the uptake of mineral enrichment in the fields, orchards
and pastures faster and better and with higher performance takes place in the human body.

- The fifth development plan, rather than the provision of daily calories society, feed the
starving population of cells enriched ways of agricultural products, targeted subsidies for the
purchase of agricultural products, especially wheat based on quality Kvdhav be considered.

- Flour fortification is already being done in some parts of the country, because only involve
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Fe and folic acid can not be regarded as enrichment. Because the other Nasrmvrd needs such
as zinc, calcium, magnesium, vitamins, especially vitamin D is not significant. Thus, the
implementation of cell Nzrsyrshdgy although it is a step forward, but often ineffective, and
should be farm or flour mills, it was done entirely using local products.

9.4. Monitoring and I mplementation

According to the results of the corresponding series produced in this period extend it for
another year.

- Monitoring compliance with appropriate labeling to prevent fraud and mislead consumers.

- In case of violations of regulations enrichment, food departments with Y stba according to
the instructions and rules to do the following actions:

- The correction Tag

- The order for the above products or products with labels misleading if not corrected label

- Preventing the production and manufacturing of these products permit extension

- Announced through the media (through the Division of food, beverage and personal care

Food and Drug Department).
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