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Abstract.

Bread is a widely consumed food in the world. Salt is a major ingredient in bread processing. 

Although it is added in small proportion, salt plays some technological roles that affect the 

quality of the bread. As a staple food, bread is considered to be the main contributor to daily salt 

intake in humans. However, high salt intake is correlated with cardiovascular diseases, and as 

such determining the salt content in bread is of great significance. WHO among other 

governmental organisations have introduced regulations to reduce salt content in bread 

production. This study is aimed at evaluating the salt content of white bread and wholemeal 

bread by Morh titration. The method is a highly accurate, fast, simple and highly repeatable.  

The result obtained was subjected to statistical analysis using F test and t-test. Based onthe result 

of the statistical analysis it was concluded that there is no significant difference between the salt 

content in the two types of bread at 95% level of significance.
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Introduction 

Bread is a food made from flour (wholemeal or white milled), water and yeast, thoroughly mixed 

and baked. It is widely consumed due to its low price, high nutritive value, and availability of the 

major ingredient. Salt has widely been used as an additive in bread processing due to its ability to 

enhance flavor, its role in the preservation and its contribution to the quality of the final product 

(Edward and Marsh, 2000). Several Studies have shown that Bread along with other processed 

foods has incorporated a significant level of sodium from the manufacturing process, leading to 

excessive sodium intake (He etal., 2001).

Recently, adult nutrition survey was conducted in the Republic of Ireland and the result revealed 

that about 70% of sodium chloride in the diet comes from processed foods. With bread and its 

products accounting for about 30% of the overall sodium intake (Avamenko et al, 2018).
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Excess sodium intake has seriously received attention on global health. There is a direct 

correlation between high sodium intake and some chronic diseases in humans. High sodium 

intake increases the risk of cardiovascular diseases such as heart attack and stroke which together 

contribute nearly half of the death caused by chronic diseases (Belz et al., 2012). The impact of 

salt on cardiovascular diseases (hypertension and high blood pressure) has been reported in 

different studies. These include Migratory, epidemiological, genetic studies, etc. High dietary 

salt intake has also been correlated with other diseases such as kidney disease, stomach cancer, 

and asthma among others.  (Belz et al., 2012). It is therefore important to determine the level of 

salt in bread from the health point of view.

There are clear differences in the level of sodium chloride in bread and other bakery products 

worldwide. However, some governmental organisations have introduced certain guidelines to 

regulate salt intake in humans. According to WHO, the recommended daily salt intake is 2000mg 

per day for adults. Hence several countries embarked on different strategies of reducing salt from 

processed foods (Riyanto and Caraca, 2018).

Mohr's titration with silver nitrate solution is one of the available, simple and accurate method 

for measuring salt content. However, there is a tendency of side reaction of silver with other 

anions (e.g. carbonate and phosphate), and there is a need to add excess titrant to see the endpoint 

colour.

This study is aimed at using Morh titration to determine the salt content of white bread and whole 

meal bread. It is hypothesized that white bread has less salt than whole meal.

Materials and methods

The bread samples (white bread and whole mealbread) were obtained from Tesco and the 

analysis was carried out at the food analytical laboratory, school of food science and nutrition, 

University of Leeds, Leeds, United Kingdom.

Bread analysis

Determination of chloride in bread using Mohr titration. 2g of bread sample was hydrolyzed in 

3 3

2cm  of concentrated Nitric acid and 10cm of distilled water was added. The hydrolyzed bread 

0

sample was dispersed by swirling and warming in a Bunsen burner at 80 C and was cooled to 

room temperature. Sodium bicarbonate was then added until effervescence ceases. 0.1M silver 

nitrate solution was standardized against sodium chloride. Silver nitrate was titrated by using 

3

2cm of potassium chromate as an indicator, and the endpoint was the appearance of faint radish 

brown precipitate. The salt content of the bread was determined based on the quantity of chloride 

ion titrated (Chen et al., 2005).
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A known weight of hydrolsed white bread sample (see appendix I) was titrated as described 

above and the salinity of the bread was recorded. The procedure was repeated for fifty-eight 

times. The salt content was calculated in g/100g of bread, as seen in Appendix I. Similar 

procedure was applied to wholemeal bread with the same sample size (58).  Statistical analysis 

was conducted using the F test and t-test and the detailed information is presented in appendix II.

Results

The result of the salt content in white bread obtained was compared with the salt content of 

wholemeal bread. The data regarding the salt content of the two breads is presented in Table 1. 

While the result of the statistical analysis is summarized in Table 2.

Table 1. Salt Content of two bread samples

Salt level (g)/100g of bread

a b

Source:  Tesco, McCance and Widdowson (2015)    

Table 2. Result of Statistical  Analysis

SD: Standard Deviation

Discussion

Table 1. summarises the amount of salt content in commercial breads (white and wholemeal). 

The result obtained from Mohr titration was subjected to statistical analysis. The data was 

analysed statistically by using F test. Looking at the output from Table 2.Above, it can be 

observed that the p(T=f) is approximately 0.07 which is not less than 0.05 level of statistical 

significance. This means that the null hypothesis cannot be rejected at 0.05 level of statistical 

significance, indicating that there is no significant difference between the mean of the two brands 

of bread. This implies that on the average the salt level (g/100g of bread) in the two assortments 

of bread is the same. It is therefore important to carry out t- test to see the level of salt dispersion 

between the two varieties of bread.
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Type of bread

 

Mohr titration

 

Bread label

 

Food composition

White bread

 

1.00

 

0.90

a

 

1.2

b

 

Wholemeal

 

0.95

 

1.00

b

 

1.2

b

 

Bread type

 

g/100g(SD)

 

Sample size

 

P

 

Value

 

White

 

1.00(0.14)

 

58

 

F -test 0.07

 

Wholemeal

 

0.95(0.16)

 

58

 

t-

 

test 0.09
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Looking fromTable2. it can also be seen that the p-value for t-test is 0.09 which is not less than 

0.05 level of statistical significance. This means that the null hypothesis for equality of variances 

cannot equally be rejected.  Indicating that there is no significant difference between the 

variances of the salt content of white bread and wholemeal bread at 95% level of confidence 

(p>0.05).

When compared to the salt content on the bread label (0.9g/100g) for white bread and 1.0g/100g 

for wholemeal, there is slightly high salt content in white bread (1.0g/100g) and slightly low salt 

content in wholemeal bread. This is because Mohr titration is not as accurate as other methods of 

sodium determination such as Atomic Absorption Spectroscopy (Chen et al, 2005). Considering 

the salt content of McCance and Widdowson's composition of foods integrated data set 

(1.2g/100g), the wholemeal bread contains slightly less amount of salt (0.95g/100g). Moreover, 

the value of salt content in white bread obtained by Mohr titration in this experiment is similar to 

the findings of Mhurcu et al., (2011) which reported that the salt content of bread in the UK is 

1.01g/100g.Studies byRianto and Caraca (2018) also reported similar values of salt content for 

white bread.

Conclusion

Based on the result obtained from the experiment it can be concluded that, there was no 

significant difference between the salt content of white bread and wholemeal bread considering 

the statistical analysis at 95% level of confidence (p>0.05). I
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APPENDIX I

Calculations

3

0.25g Nacl dissolved in 1oocm  distilled water

3 

25cm titrated with AgNO

3

3

100cm  contains 0.25g NaCl

3 3 3

25cm contains 0.26g/100 x 25cm  = 0.0625g NaCl per 25cm

3

For the first titration, where 2.07g 0f bread was used, 10.52cm  AgNO was used as 

3 

3

standardization volume with 3.52cm  as titration volume

3

10.52cm  AgNO  is required to standardised 0.0625g NaCl solution.

3

3 3

So, 1cm AgNO would react with 0.0625g/10.52cm  = 0.00594g = 5.94mg

3

3

Titration Volume of 3.52cm

The amount of NaCl in 2.07g of bread sample would be 3.52 x 5.94 = 20.9mg in 2.07g of bread

                                      To express in g/100g of bread

20.091/2.07 x 100g = 1010.14mg NaCl in 100g bread

                                     = 1.01g NaCl in 100g bread.

The same procedure was used for the remaining sets of titration
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APPENDIX II

Statistical analysis

STEPS FOR TESTING THE HYPOTHESIS
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FTest Two Sample for Variances

  

Variable 1 Variable 2

Mean

 

1.002182214 0.954905

Variance

 

0.018087909 0.027094

Observations

 

58

 

58

Df

 

57

 

57

F

 

0.667598398

P(F<=f) one-tail

 

0.065069508

F Critical one-tail 0.644430573

 

tTest: Two Sample Assuming Equal Variances

Variable 1 Variable 2

Mean

 

1.002182214 0.954904864

Variance

 

0.018087909 0.027093997

SD

 

0.134491298 0.164602543

Observations

 

58

 

58

Pooled Variance

 

0.022590953

Hypothesized Mean Difference

 

0

 

Df

 

114

t Stat

 

1.693888606

P(T<=t) one-tail

 

0.046508502

t Critical one-tail 1.658329969

P(T<=t) two-tail 0.093017004

t Critical two-tail 1.980992298
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