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Study to investigate the concentration of sodium in bread for some Baghdad bakeries
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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 (Iragi Ministry of health, 2019), was estimated that 30% of
Iragis 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 Iragi 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 Iragi 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 + K,Fe(CN)s = Brown Colored Complex
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Procedure Notes

Step 1- Precipitation

Laboratory Procedure for Semi Auto Analyzer

Standard Sample
Sodium R1(Precipitating Reagent) 1000uL 1000uL
Sodium Standard 10 pL -
Sample - 10 uL

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) 1000pL 1000pL 1000pL
Supernatant from Stepl - 20 pL 20 pL
Sodium R1 20 uL -

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

x 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) x 1000ml x 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 Barley Bread Local Bread
(Meanz+ SD) (Mean+ SD) (Mean+ SD)
Aljhad B, a D, b EF, C
150.89+3.54 146.95+1.061 140.86+1.061
E,b E,a E,a
Alsaydia 136.51+3.18 144.52+1.061 142.23+1.768
B, a D,b C,ab
Albataween 150.327+2.151 147.98+1.061 150+1.061
B, a A a B, a
Alghazalia 150.91+2.83 153.02+1.061 152.01+1.768
Cb AB, a D,b
Mahmoudia 145.53+3.89 152.08+1.061 145.04+1.061
B, a D, a C,a
Kadhimiya 150.63+2.86 148+1.061 150+1.768
D, a G, a FG, a
Adhamiya 142.14+2.127 140.2+1.768 140.3+1.061
B, a C,a A b
Alssadr city 150.5+1.061 150.22+0.106 156.79+1.768
D, a H, b G, a
Palestine str. 140+2.121 136.3+1.061 138.6+1.061
B, a D,c A a
Hittin district 150.64+1.774 147.7+1.768 158+1.061
D,b G,b D, a
Karrada 140.953+2.122 138.7+1.061 145.43+1.768
AB, b F,c B, a
AlSadoon 151.547+1.062 142.8+1.061 153.04+1.061
A a BC, b B, b
ALshaeb 154.332+1.777 150.6+1.768 152.09+1.061
AB, a C,a B, a
Alhusaynia 151.635+1.774 150.2+1.061 151.79+1.768
E,b I,b FG, a
Abu Ghareeb 134.79+2.133 134.55+1.061 139.55+1.061
D, a G, a G,a
Dura 142.1+2.51 138.5+3.42 138.5+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 Barley Bread Local Bread p-value
(Mean+ SD) (Mean+ SD) (Mean+ SD)
A a A a A a
North 149.61+5.13 147.25+4.84 148.54+5.57 0.817
A a A a A a
South 141.27+3.73 143.45+6.39 142.97+2.89 0.784
A a A a A a
West 146.73+8.12 145.56+7.82 147.61+8.9 0.941
A a A a A a
East 148.2+5.49 144.32+6.19 149.61+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

Cit White Bread Barley Bread Local Bread value
y (Mean+_ SD) (Mean# SD) (Meanz SD) P
A a A a A a

Karkh 145.16+6.73 145.66+6.35 145.86+6.82 0.977
District
Rusafa Aa A a Aa

- 147.74+5.67 144.63+5.81 148.5+6.44 0.405
District
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.

References

1- Elliott P, Stamler J, Nichols R, Dyer AR, Stamler R, Kesteloot H, Marmot M. Intersalt revisited: further analyses of
24 hour sodium excretion and blood pressure within and across populations. BMJ. (1996); 312; 1249-1253.

2- Brinsden HC, He FJ, Jenner KH, et al. BMJ Open, (2013); 3: e002936.

3- D’Elia L, Rossi G, Ippolito R., et al. Habitual salt intake and risk of gastric cancer: a meta-analysis of prospective
studies. Clin Nutr, (2012); 31: 489-498.

4- He FJ, Marrero NM, MacGregor GA. Salt intake is related to soft drink consumption in children and adolescents: a
link to obesity? Hypertension, (2008); 51: 629-634.

5- First global ministerial conference on healthy lifestyles and non-communicable disease control, 28-29 April 2011,
Moscow. http://www.who.int/nmh/events/moscow_ncds_2011/en/ (accessed 16 May 2011).

6- Beaglehole R, Bonita R, Horton R, et al. Priority actions for the non-communicable disease crisis. Lancet, (2011);
377:1438-1447.

7- http://www.emro.who.int/irag/priority-areas/noncommunicable-diseases.html

8- Lopes M, Cavaleiro C, Ramos F. Sodium Reduction in Bread: A Role for Glasswort (Salicornia ramosissima J.
Woods). Comprehensive Reviews in Food Science and Food Safety, (2017); 16: 1056-1071.

9- Codin"a GG, Voinea A, Dabija A. Strategies for Reducing Sodium Intake in Bakery Products, a Review. Appl. Sci.
(2021): 11; 3093.

10- Belz MC, Ryan LA, Arendt EK. The impact of salt reduction in bread: a review. Crit Rev Food Sci Nutr, (2012); 5:
514-524.

11-Antlnez L, Giménez A, Ares G . A consumer-based approach to salt reduction: Case study with bread. Food Res
Intl, (2016); 90: 66-72.

12- Riyanto RA, Caraka RE. Comparative studies on the salt content of white bread and wholemeal bread. Journal of
Physics: Conference Series, (2018); 1025: 012116.

https://doi.org/10.24126/jobrc.2022.16.2.677

122


http://www.emro.who.int/iraq/priority-areas/noncommunicable-diseases.html

AbdulSalam et al., jobrc, vol16, issue2, year2022

N8y Glia Ganad A B 8 gadgual) S 5 e (adll A
Ol Ggmn £y 2aal) Jeland ajla AME A 2o Jlie cliaSia) 39 @b Sl ae

Gloadl-alazs / Cnpedl) Aralas / Ala¥) il &ga S e

* Correspondence: abdulsalamtawfig@yahoo.com

WS E]
aal e 50l a5 8 S e bl J 5 Je e Jal s a3 Saall 35l oo 1) Cand) o 4 el e Y15 QI (el ;g gl gal) (0 AGilA
. e.\l\ lasrin tu:\‘ﬂ [ERTYe) Lﬁﬂ‘} Cld\ L_AS: ) giaY jaliadll sda

0l e )53 A0 a3 gl AELaY Basinall yulaall g oyl guiall auia s o : Al JAl) (g cingd)

aS)Iad.ﬁuALP\:u\eﬁ 3 e}.}é}.ﬂ\ )ﬁ)ﬂ@&pwé&&bh\)ﬂ\ 0da &BJ}SM\ QU&A\&?}}A)@\ ),_:S)fiul.u;(ﬁ © Qe d)h‘g-ﬂj&“
psdgeall cun i oh Al Trinders 5 Maruna 48k e 2l Sl Gl 45 jhay o o0 pall 50088 o4 « Agappe Diagnostics Switzerland
TV a sl sl St 18 e il sl rle (mild Jeliiy Cus Uil g o sesiieal) o a0 gaal) s wle Ji) ) 53 o grestinall sl Aol 53 e st il

dilaia b ) 38 g sl o g geal) 38 0 A el S Laiy ¢ (pla 3.546) Gl dilaie & ) 5l o g geall 3 U el ol calS il
(> 3.630) (b o> dilaia A Jaall 3l a5 Gl g sill oo geall 5S il e ool CilS (ol ga 3.494) A2 gasall dihaias (ol a 3.516) 4l sl
Jil S L ¢ (> 3.136) el dihaia 5 (an 3.097) g 5ol dilaie 8 CilS (W) 5all o 00 saall 58 il A il (an 3.603) sl A2 dilaia
3.187) 5 Sl dakiiay (an 3.182) 55l dakias (ax 3.132) .Gl g JLi ¢ (a2 3.091) e sl Adhaia (& junll a5l o s geall 58 i dad
(7> 3.206) g sl ddlaia s (a 3.185) bansli g LS ¢ (a 3.182) 55l Al (3 S laall Sl o g geaall 38 50 Y1 anlly (o

BYEWN PV PIIEC R NS PRSI DPR TV PIeIPENP R g | B SRUITIA P LIS e il Sl 8 sad peall 5 5380l ) Al jal) o2a C_M;Q)g.l:\ N
adl Gt ¢ Adlea )5 &SI ¢ Cpand ) Lol o Latie IS5 ¢ a5 (3 iy Jlasd ) 2lasy alae i o Ladie 333as LS o 523 guaall d8Laly
(Bhliall 038 (8 o 503 sl 58 58 il s GO Gannsy 3k (3hlia (o (5 sine B8 2 ¥

eosall S5 [ Jae 5 [ s 3 [ Gand 5 [ 3ae rdgalidal) cilalgl)

https://doi.org/10.24126/jobrc.2022.16.2.677

123



