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Abstract: 

Background: Cardiovascular disease is the leading cause of premature death due to dietary factors 

such as high salt intake. Bread is one of the most important sources, as it causes high blood pressure. 

Objective: The aim of this study is to establish the approved controls and standards for adding sodium 

to three types of bread. 

Materials and methods:  The sodium concentration in the samples mentioned in this study was 

calculated; using a dedicated sodium concentration kit, produced by Agappe Diagnostics Switzerland 

Sodium is estimated by colorimetric method based on modified Maruna and Trinders method. Sodium 

and proteins are precipitated together by Magnesium Uranyl acetate as Uranyl Magnesium Sodium 

acetate salt. Excess of Uranyl salt reacts with potassium ferrocynide to produce a brownish color. The 

intensity of the color is inversely proportional to the sodium concentration in the specimen and is 

measured photometrically at 530 nm. 

Results: The maximum value of Sodium Concentration for white bread was in AlShaeb Region 

(3.546gm), while the maximum value of the Sodium Concentration for the Barley Bread type was in 

the Alghazalia region (3.516gm) and Mahmudiyah region (3.494gm) .The maximum value for the 

Sodium Concentration was for the third type, which is the local Bread in the Hittin district ( 3.630gm) 

and Alssadr City region (3.603gm).and the a minimum value of the Sodium Concentration for white 

bread was in Abu Ghareeb region (3.097gm) and Alsaydia region (3.136gm), while the a minimum 

value of the Sodium Concentration for the Barley Bread type was in the Abu Ghareeb region 

(3.091gm) , Palestine Str. (3.132gm), Dura region (3.182gm) And Karrada region (3.187gm ) and the a 

minimum value of the Sodium Concentration for Local Bread was in Dura region (3.182gm) , 

Palestine Str. (3.185gm) and Abu Ghareeb region (3.206gm). 

Conclusion: The results of this study showed a more than doubled concentration of sodium in bread 

the reason is due to the lack of clear controls and standards that define and obligate bakeries to add 

sodium in specific quantities according to these standards. When Baghdad governorate was divided 

into north, south, and east and west, as well as when it was divided into two parts, Karkh and Rusafa, 

it was found that there was no significant difference between Baghdad districts due to the varying 

levels of sodium concentration in these areas. 
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  Introduction 

    The correlation between salt intake, high level of dietary sodium intake and raised blood pressure is well established 

(1). This is lead to increasing risk opportunity of cardiovascular disease, harmful effect on health like risk opportunity of 

Stomach cancer (2, 3) and indirect link to obesity (4).  According to WHO recommendation daily salt intake is 5g/day 

for adults and its reduction strategy is one of the top three priority actions to handle the non- communicable disease crisis 

(5,6). The Noncommunicable diseases (NCDs) data report (Iraqi Ministry of health, 2019), was estimated that 30% of 

Iraqis have High blood pressure and 10g/day of salt/sodium intake for adults (7). Bread is the main food stuff and is the 

highly consumed food globally, which is about nine billion kilograms nowadays(8,9),  also Iraqi people consumed Bread 

(Samoon ) as the major daily food , accordingly salt play as vital component in bread in spite of its qualitative roles in 

the texture, flavour, controlling fermentation and  extension shelf life of bread prosperities(10). Bread represent the 

average of 30% daily salt intake (11) and COSQC estimated that salt should not be exceeded 1.5% of the weight of 

bread. Nowadays many countries planned a strategies to reduce salt in foodstuff including bread but they have challenges 

of reduction salt in the bread will change qualitative characteristics of this products (12) according to last report of 

ministry of health, 2019. The government decided to take action and planning for reducing salt daily intake by Iraqi 

population, so the aim of our study to evaluate the sodium concentration in the deferent type of Iraqi bread product in 

Baghdad region and this study It is considered the first for Baghdad Governorate where help our government to evaluate 

the risk opportunity of daily salt intake through bread consumption. So the aim of our study to evaluate the sodium 

concentration in the deferent type of Iraqi bread product in Baghdad region and this survey assist our government to 

assay the risk opportunity of daily salt intake through bread consumption.    

   

             

Methodology 

   In this study, samples to be studied for the three types, white bread, barley bread and local bread, were collected from 

16 bakeries in Baghdad from all sides, north, south, east and west, that is, in two parts: Karkh and Rusafa district. To 

calculate the sodium concentration in the samples mentioned in the study. Note the weight of the bread dough before 

being put into the oven is about 90-100 grams, and the amount of sodium after taking it out of the oven should be around 

1.5 grams, according to the Iraqi standard. A kit was used to measure the concentration of sodium, it produced Agappe 

Diagnostics Switzerland company, below are the details of the concentration account as per the mentioned company. 

 

 

   Principle 

      Sodium is estimated by colorimetric method based on modified Maruna and Trinders method. Sodium and proteins are 

precipitated together by Magnesium Uranyl acetate as Uranyl Magnesium Sodium acetate salt. Excess of Uranyl salt 

reacts with potassium ferrocynide to produce a brownish color. The intensity of the color is inversely proportional to the 

sodium concentration in the specimen and is measured photometrically at 530 nm (500-546 nm). 

 

                 Uranyl ions + Mg ion + Na
+
         Uranyl Mg Na precipitate  

                   Free Uranyl ions + K4Fe(CN)6    Brown Colored Complex 
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Procedure Notes 

Step 1- Precipitation            Laboratory Procedure for Semi Auto Analyzer 

 Standard Sample 

Sodium R1(Precipitating Reagent) 1000µL 1000µL 

Sodium Standard 10 µL - 

Sample - 10 µL 

Shake vigorously and incubate at room temperature for 5 minutes. Then centrifuge at 2000-3000 RPM for 2 

minutes to obtain a clear supernatant and Transfer the supernatant immediately after centrifugation for 

standard and test. 

Step 2- Sodium Estimation 

 Blank Standard Sample 

 Sodium R2(colour Reagent)               1000µL 1000µL 1000µL 

 Supernatant from Step1 - 20 µL 20 µL 

 Sodium R1 20 µL  - 

  Mix well and allow it to stand at room temperature for 5 minutes. Measure the absorbance of standard and 

sample against reagent blank.   

 

   

                  Calculation 

Sodium concentration mmol/L = 

 

Absorbance of Blank – Absorbance of Sample 

 × 150 

Absorbance of Blank – Absorbance of Standard 

 

Pipetting of Sodium R1 (Precipitating Reagent) (in step 1) and transfer of supernatant (in step 2) should be done quickly 

to avoid error to low density of liquid. 

Note: The kit that was used in this study measures the sodium concentration in mmol/l only, and for the purpose of 

calculating the concentration of sodium chloride completely for the three types of bread that were used in this study, the 

concentration of mmol/l was converted to grams The Sodium chloride consists of combining two elements, sodium and 

chlorine, in the same proportions. 

Note: Sodium Assay is an inverse reaction hence blank absorbance is higher than that of standard and test, and the factor 

may come in negative in some instruments. 

From this equation, we can calculate the mass (gm): 

Mass (gm) = Concentration (mmol) × 1000ml × molecular weight of sodium 
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Results  

   The data obtained from this Study, as shown in Tables (1, 2 and 3) included the Measurements of the Concentrations of 

Sodium in three types (White Bread, Barley Bread and Local Bread). 

 

Table (1): shows the values of Sodium Concentrations that were obtained for the three types of bread and for 16 regions in 

Baghdad. 

City White Bread 

(Mean+ SD) 

Barley Bread 

(Mean+ SD) 

Local Bread 

(Mean+ SD) 

 

Aljhad B, a 

150.89+3.54 

D, b 

146.95+1.061 

EF, c 

140.86+1.061 

 

Alsaydia 

E, b 

136.51+3.18 

E, a 

144.52+1.061 

E, a 

142.23+1.768 

 

Albataween 

B, a 

150.327+2.151 

D, b 

147.98+1.061 

C, a b 

150+1.061 

 

Alghazalia 

B, a 

150.91+2.83 

A, a 

153.02+1.061 

B, a 

152.01+1.768 

 

Mahmoudia 

C, b 

145.53+3.89 

AB, a 

152.08+1.061 

D, b 

145.04+1.061 

 

Kadhimiya 

B, a 

150.63+2.86 

D, a 

148+1.061 

C, a 

150+1.768 

 

Adhamiya 

D, a 

142.14+2.127 

G, a 

140.2+1.768 

FG, a 

140.3+1.061 

 

Alssadr city 

B, a 

150.5+1.061 

C, a 

150.22+0.106 

A, b 

156.79+1.768 

 

Palestine str. 

D, a 

140+2.121 

H, b 

136.3+1.061 

G, a 

138.6+1.061 

 

Hittin district 

B, a 

150.64+1.774 

D, c 

147.7+1.768 

A, a 

158+1.061 

 

Karrada 

D, b 

140.953+2.122 

G, b 

138.7+1.061 

D, a 

145.43+1.768 

 

AlSadoon 

AB, b 

151.547+1.062 

F, c 

142.8+1.061 

B, a 

153.04+1.061 

 

ALshaeb 

A, a 

154.332+1.777 

BC, b 

150.6+1.768 

B, b 

152.09+1.061 

 

Alhusaynia 

AB, a 

151.635+1.774 

C, a 

150.2+1.061 

B, a 

151.79+1.768 

 

Abu Ghareeb 

E, b 

134.79+2.133 

I,b 

134.55+1.061 

FG, a 

139.55+1.061 

 

Dura 

D, a 

142.1+2.51 

G, a 

138.5+3.42 

G, a 

138.5+3.42 

P-value 0.0004 0.0022 0.0003 

LSD 3.069853 1.788854 1.754993 
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Table (2): shows the average Sodium Concentration for the three types of bread for the city of Baghdad from its four 

directions, North, South, East and West. 

City White Bread 

(Mean+ SD) 

Barley Bread 

(Mean+ SD) 

Local Bread 

(Mean+ SD) 

p-value 

 

North 

A, a 

149.61+5.13 

A, a 

147.25+4.84 

A, a 

148.54+5.57 

 

0.817 

 

South 

A, a 

141.27+3.73 

A, a 

143.45+6.39 

A, a 

142.97+2.89 

 

0.784 

 

West 

A, a 

146.73+8.12 

A, a 

145.56+7.82 

A, a 

147.61+8.9 

 

0.941 

 

East 

A, a 

148.2+5.49 

A, a 

144.32+6.19 

A, a 

149.61+7.85 

 

0.526 

P-value 0.25 0.849 0.539  

 
Table (3): Shows Sodium Concentration for the three types of bread in Baghdad for Karkh and Rusafa District 

City 
White Bread 

(Mean+ SD) 

Barley Bread 

(Mean+ SD) 

Local Bread 

(Mean+ SD) 
p-value 

 

Karkh 

District 

A, a 

145.16+6.73 

A, a 

145.66+6.35 

A, a 

145.86+6.82 

 

0.977 

 

Rusafa 

District 

A, a 

147.74+5.67 

A, a 

144.63+5.81 

A, a 

148.5+6.44 

 

0.405 

P-value 0.421 0.738 0.438  

 

Discussion 

   Table (1) Shows the values of Sodium Concentrations that were obtained for the three types of bread and for 16 

regions in Baghdad the maximum value of Sodium Concentration for white bread was in AlShaeb Region (3.546gm), 

while the maximum value of the Sodium Concentration for the Barley Bread type was in the Alghazalia Region 

(3.516gm) and Mahmudiyah (3.494gm) .The maximum value for the Sodium Concentration was for the third type, 

which is the local Bread in the Hittin district (3.630gm) and Alssadr City region (3.603gm).and the a minimum value of 

the Sodium Concentration for white bread was in Abu Ghareeb Region (3.097gm) and Alsaydia Region (3.136gm) 

while the a minimum value of the Sodium Concentration for the Barley Bread type was in the Abu Ghareeb region 

(3.091gm) , Palestine Str. (3.132gm), Dura region (3.182gm) and Karrada region (3.187gm ) and the a minimum value 

of the Sodium Concentration for Local Bread was in Dura region (3.182gm) , Palestine Str. (3.185gm) and  Abu 

Ghareeb region (3.206gm).  

   Table (2) shows the average concentration of sodium for the three types of bread for the city of Baghdad from its four 

sides, north, south, east and west. Through the use of the statistical program SPSS version 23, we find that there is no 

significant difference in the level of sodium concentration for these four directions, and the reason for this is the uneven 

areas or the average level of sodium concentration changes from region to another region. However, we find that there 

is a region in which the concentration of sodium is high, while there is another region in which this concentration is 

low, and when we take the average of these values for the concentrations of sodium, they become equal, and we also 

conclude from this that there are no significant differences in the level of The sodium concentration for the three types 

of bread, and this issue did not appear in Table (1) because the sodium concentration was taken for each region 

separately when using the statistics program that gave the differences. In the sodium concentration of the three types of 

bread, by which it is inferred on the region in which the level of sodium concentration is the maximum value and the 

region in which it is the lowest value. 

   Table (3) shows the sodium concentrations for the Baghdad governorate, when it was divided into two District, Karkh 

and Rusafa. It is clear from the results that there is no significant difference in measuring the sodium level for the three 

types of bread, and the reason is the same as mentioned in the analysis of Table (2) for the unequal regions or the 

average sodium level in the regions changes due to extract rate.  
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Conclusion 

   The results of this study showed a more than doubled concentration of sodium in bread the reason is due to the lack of 

clear controls and standards that define and obligate bakeries to add sodium in specific quantities according to these 

standards. When Baghdad governorate was divided into north, south, east and west, as well as when it was divided into 

two parts, Karkh and Rusafa, it was found that there was no significant difference between Baghdad districts due to the 

varying levels of sodium concentration in these areas. 
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 دراسة للححقك مه جركيس الصىديىم في الخبس لبعض مخابس بغذاد

 
إسراء حسىن سلمان ذ      حازم أسماعيل الأحم     سحار عبذ الله شلاهي        زيذ أكرم ثابث      السلام جىفيك داودعبذ   

 
انؼزاق-يزكش تحٕز انرمٍُاخ الاحٍائٍح / ظايؼح انُٓزٌٍ / تغذاد  
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 الخلاصة:

انمهة ٔالأٔػٍح انذيٌٕح ًْ انسثة انزئٍسً نهٕفاج انًثكزج تسثة ػٕايم غذائٍح يصم ذُأل انًهح تكًٍاخ كثٍزج ٌٔؼرثز انخثش يٍ أْى  :  أيزاضخلفية عه المىضىع 

 ْذِ انًصادر لاحرٕائّ ػهى انًهح ٔانذي ٌسثة ارذفاع ظغػ انذو .

 شح إَٔاع يٍ انخثش.: ْٕ ٔظغ انعٕاتػ ٔانًؼاٌٍز انًؼرًذج لإظافح انصٕدٌٕو نصلا الهذف مه الذراسة

: ذى حساب ذزكٍش انصٕدٌٕو فً انؼٍُاخ انًذكٕرج فً ْذِ انذراسح تاسرخذاو يعًٕػح يخصصح نرزكٍش انصٕدٌٕو ، ذى إَراظٓا يٍ لثم شزكح  المىاد وطرق العمل

Agappe Diagnostics Switzerland  ٌرى ذمذٌز انصٕدٌٕو تطزٌمح انمٍاص انهًَٕ تُاءً ػهى غزٌمح ،Maruna  ٔTrinders  انًؼذنح. ٌرى ذزسٍة انصٕدٌٕو

زٔسٍٍُذ انثٕذاسٍٕو لإَراض ٔانثزٔذٍُاخ يؼاً تٕاسطح أسٍراخ انًغٍُسٍٕو ٌٕراٍَم كًهح أسٍراخ انصٕدٌٕو انًغٍُسٍٕو ٌٕراٍَم حٍس ٌرفاػم فائط يهح انٍٕراٍَم يغ فٍ

 َإَيرز. 530لٍاسٓا ظٕئٍاً ػُذ نٌٕ تًُ. ذرُاسة شذج انهٌٕ ػكسًا يغ ذزكٍش انصٕدٌٕو فً انؼٍُح ٌٔرى 

ظزاو( ، تًٍُا كاَد أػهى لًٍح نرزكٍش انصٕدٌٕو نُٕع خثش انشؼٍز فً يُطمح  3.546: كاَد ألصى لًٍح نرزكٍش انصٕدٌٕو نهخثش الأتٍط فً يُطمح انشؼة )النحائج

ظى(  3.630ٌٕو نهُٕع انصانس ْٕٔ انخثش انًحهً فً يُطمح حً حطٍٍ )ظزاو(. كاَد ألصى لًٍح نرزكٍش انصٕد 3.494ظزاو( ٔيُطمح انًحًٕدٌح ) 3.516انغشانٍح )

ظى( ، تًٍُا كاَد ألم  3.136ظى( ٔيُطمح انسٍذٌح ) 3.097ظى( ٔألم لًٍح نرزكٍش انصٕدٌٕو نهخثش الأتٍط كاَد فً يُطمح اتٕ غزٌة ) 3.603ٔيُطمح يذٌُح انصذر)

 3.187ظى( ٔيُطمح انكزادج ) 3.182ظى( ٔيُطمح انذٔرج ) 3.132ظى( ، شارع فهسطٍٍ. ) 3.091غزٌة ) لًٍح نرزكٍش انصٕدٌٕو نُٕع خثش انشؼٍز فً يُطمح أتٕ

 ظى(. 3.206ظى( ٔيُطمح أتٕ غزٌة ) 3.185ظى( ، شارع فهسطٍٍ. ) 3.182ظى( ٔانحذ الأدَى نرزكٍش انصٕدٌٕو نهخثش انًحهً كاٌ فً يُطمح انذٔرج )

سٌادج ذزكٍش انصٕدٌٕو فً انخثش تأكصز يٍ انعؼف ، ٔانسثة ٌؼٕد إنى ػذو ٔظٕد ظٕاتػ ٔيؼاٌٍز ٔاظحح ذحذد ٔذهشو انًخاتش : أظٓزخ َرائط ْذِ انذراسح الاسحنحاج

 ٔانزصافح ، ذثٍٍ أَّ تإظافح انصٕدٌٕو تكًٍاخ يحذدج. ػُذيا ذى ذمسٍى يحافظح تغذاد إنى شًال ٔظُٕب ٔشزق ٔغزب ، ٔكذنك ػُذيا ذى ذمسًٍٓا إنى لسًٍٍ ، انكزخ

 لا ٌٕظذ فزق يؼُٕي تٍٍ يُاغك تغذاد تسثة اخرلاف يسرٌٕاخ ذزكٍش انصٕدٌٕو فً ْذِ انًُاغك.

 

 .ذزكٍش انصٕدٌٕو  /خثش يحهً  /خثش شؼٍز  /خثش أتٍط  /يخاتشالكلمات المفحاحية: 
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