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Abstract 

Background: Nigeria, with a population of over 140 million and enormous natural 

resources, has achieved remarkable success in its Universal Salt Iodization (USI) 

programme. The USI programme took-off effectively in Nigeria in 1993, at a time when only 

40% of salt consumed in Nigeria was iodized. 

Aim:The study aimed at determining the content of iodine in Dangote Salt (Packet), Dangote 

Salt (Open Bag) and Mr. Chef Salt (Packet) sold within Sokoto Markets (Central Market, Old 

Market and Maggi Market) to ascertain whether the concentration of iodine in the salts is/are 

within the World Health Organization (WHO) recommended retail value. 

Method: Determination of the composition of iodine in selected brands of table salts sold in 

different Sokoto State markets was performed using iodometric method. 

Results: The results showed that Dangote salt sold in packets contained a mean value of 

26.1ppm of iodine, while Dangote sold in open bags and Mr. Chef salt contained 34.30ppmm 

and 36.40ppm respectively. The results confirmed that only Dangote salt sold in packs falls 

within WHO retail range of 20-30ppm.  

Key words: Iodine, table salt, iodine deficiency dis-order, universal salt iodization. 
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Introduction 

Iodine is a trace element present in human body at very low quantities (10-15 mg). The only 

known role of iodine in the human body is to constitute an essential element in the synthesis 

of the thyroid hormones: Thyroxin and Triiodothyronine (Zahidi, Zahidi and Taoufik, 2016). 

In case of iodine deficiency, anomalies in thyroid function and goiter may occur; they vary 

according to the relevance of iodine deficiency and age of subjects. These sets of 

complications are known under the term of Iodine Deficiency Disorders (IDD) (Eka and 

Novita, 2017). Iodine deficiency holds a notorious place among the micronutrient 

deficiencies which now pose a major worldwide public health problem as it is the leading 

cause of both thyroid and brain abnormalities in children. It is especially the first cause of 

thyroid disorders and cerebral abnormalities in children. So, it leads to a slowing of all 

metabolic functions and the psychomotor alteration. It is the first cause of avoidable mental 

retardation in worldwide (Zahidi, Zahidi and Taoufik, 2016). For the elimination of iodine 

deficiency, WHO recommended Universal Salt Iodization (USI) 

Nigeria, with a population of over 140 million and enormous natural resources, has achieved 

remarkable success in its Universal Salt Iodization (USI) programme. The USI programme 

took-off effectively in Nigeria in 1993, at a time when only 40% of salt consumed in Nigeria 

was iodized. Ove the following 5 years, goiter prevalence decreased to 11% at sentinel sites, 

and household access to iodized salt increased to 98%. Today, Nigeria is the flagship of 

African nations, acting on and succeeding in mitigating the large-scale losses of brain-power 

and productivity caused by iodine deficiency diseases (IDD) (Umenwanne and Akinyele, 

2000). 

Common salt (table salt) is a hygroscopic salt consisting primarily of sodium chloride (NaCl) 

(with a molar mass of 58.443g). it occurs naturally dissolved in seawater, or as a crystalline 

solid in rock salt. It also occurs in meats, seafood, egg, some vegetables and dairy products 

(Yvette, 2017). Salt is often added to processed foods such as canned foods or other 

convenience foods, where it functions as both preservative and flavoring agent.It has also 

been used in tanning, dyeing and bleaching as well as the production of soap (Valencia, 

2019). Today, it is widely used in the chemical industry in the manufacture of 

polyvinylchloride (PVC), plastics, paper pulp and many other products (Yvette, 2017). 

Natural common salt already contains a variety of chemicals, when it is processed into table 

salt, it may contain additives. One of the most common additives is iodine in the form of 

either potassium iodate (KIO3), potassium iodide (KI), sodium iodate (NaIO3) or sodium 

iodide (NaI). Other additives include fluoride, iron salts, folic acid and anti-caking agents 

(Anne, 2020). 

Iodine is an essential micronutrient that is not synthesized by human body but required by the 

thyroid gland to produce thyroid hormones, tetraiodothyronine (thyroxine, T4) and 

triiodothyronine (T3) for regulation of cell metabolism, that is, conversion of oxygen and 

calories to energy. Insufficient or lack of iodine in the human body causes series of diseases 

known as iodine deficiency disorder (IDD) and is the single cause of preventable mental 

retardation. Severe deficiencies of iodine cause cretinism, stillbirth and miscarriage and mild 

deficiency can significantly affect the learning ability of populations. Even a moderate 

deficiency, especially in pregnant women and infants, lowers their intelligence by 10 to 15 IQ 

points (Moyib, 2018). 

Salt iodization is considered the most effective long-term public health intervention for 

achieving optimal iodine nutrition. Effective salt iodization is a prerequisite for the 

sustainable elimination of IDD, such as g. retarded mental and physical development, 
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hypothyroidism, endemic goiter, reproductive failure and childhood mortality (Pieter, 2003). 

Iodized salt is table salt which has been fortified with the essential trace mineral, iodine. 

Many salt producers make iodized salt and it is readily available in most markets. A package 

of iodized salt will always be clearly marked, indicating that it contained dietary iodine. Salt 

which does not contain iodine may also be carefully labelled, especially when iodized salt is 

very common, to ensure that the consumer knows that he or she will not receive dietary 

iodine from the particular package of salt (Williams and Motolani, 2015). The 

WHO/UNICEF recommends that the salt iodine content at the packaging level must be 50-60 

ppm and 20-30 ppm at the retail shops, to achieve at least 15 ppm in the household dietary 

consumption. Salt iodine content is one of the indicators which is used for a sustainable 

elimination of iodine deficiency as a public health problem (Ashwini, Prem, Basanta, 

Madhab, David, Nirmal, 2013). 

Iodine appears to have an important impact on the health of the thyroid gland. An unhealthy 

thyroid can lead to a number of conditions such as goiter, a swelling of the pituitary gland 

which manifests as a lump in the neck (Ashwini et al., 2013). A condition called cretinism, 

characterized by developmental and mental delays, reproductive failure, increased child 

mortality and socio-economic compromise (Williams and Motolani, 2015). 

In order to place the work within the framework of existing literature, the study reviewed the 

work of Usoro, Aniefiok, Emmanuel, Edidiong, Uwem and Ifikairom (2017), who studied the 

comparative assessment of iodine content of commercially available table salt brands in 

Nigerian markets. The results obtained was in the range of 14.80-16.90mg/kg for Sea salt; 

24.30-25.40mg/kg for Dangote salt (Blue sachet); 22.10-23.10mg/kg for Dangote salt (Red 

sachet); 23.30-24.30mg/kg for Mr Chef salt; 23.30-24.30mg/kg for Annapurna; 26.80-

27.50mg/kg for Uncle Palm salt; 23.30-29.60mg/kg for Dangote (Bag); 25.40-26.50mg/kg 

for Royal salt; 36.80-37.20mg/kg for Abakaliki refined salt; and 30.07-31.20mg/kg for Ikom 

refined salt. It was observed from the result that the iodine content of Abakaliki and Ikom 

refined salt exceed the recommended value of 20-30mg/kg, Sea salt brand falls below the 

World Health Organization (WHO) recommended value, while the remaining table salts are 

within the range. 

The results of a research conducted by Williams and Motolani (2015) on the content of iodine 

in three NAFDAC approved table salts used in Makurdi, Benue State, Nigeria revealed that, 

Dangote fine edible salt, Royal edible salt andMr. Chef edible salt contained 39.60ppm, 

41.80ppm and 42.90ppm respectively. Results indicates that the iodine concentration of all 

the three samples falls above the retail shops recommended value. 

Health Effects of Salt 

The health effects of salt are the conditions associated with the consumption of either too 

much or too little salt. Salt is a mineral composed primarily of sodium chloride (NaCl) and is 

used in food for both preservation and flavor (Peters and Flack, 2000). 

Table salt is made up of just under 40% sodium by weight, so a 6 g serving (1 teaspoon) 

contains about 2,300 mg of sodium (Golbas and Basobuyuk, 2012). Sodium serves a vital 

purpose in the human body: via its role as an electrolyte, it helps nerves and muscles to 

function correctly, and it is one factor involved in the osmotic regulation of water content in 

body organs (fluid balance). However, nutritionists and researchers have reviewed available 

evidence from different studies and found that high levels of salt consumption have harmful 

effects on a number of organs and tissues such as kidney, arteries, heart and the brain (Peters 

and Flack, 2000). 

https://en.m.wikipedia.org/wiki/Salt
https://en.m.wikipedia.org/wiki/Mineral
https://en.m.wikipedia.org/wiki/Sodium_chloride
https://en.m.wikipedia.org/wiki/Food_preservation
https://en.m.wikipedia.org/wiki/Flavor
https://en.m.wikipedia.org/wiki/Autoregulation
https://en.m.wikipedia.org/wiki/Fluid_balance
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Problem Stated 

The usual quarterly and annual monitoring of iodized salt at the factory, wholesale, retail and 

household levels became irregular and sporadic. Without the needed quality control and 

assurance by government regulatory agencies, manufacturers and marketers also became 

complacent and failed to comply with the mandatory iodization standard, which will affect 

the safe dietary intake of iodine. 

Justification 

Salt, being the most favored vehicle for iodine intake in the body and it is consumed 

relatively constant despite the level of income of an individual in the society. As such, it 

needs to be assessed on a regular basis to determine whether the iodine content is within the 

recommended range which form the basis of this research.  

Aim and Objectives of the Research 

The aim of this research is to examine the level of iodine in some selected brands of table salt 

sold within Sokoto metropolis. 

Objectives: 

I. To determine the level of iodine in some selected brands of table salt sold in 

Sokoto metropolis. 

II. To determine whether the concentration of iodine in the salts is/are within World 

Health Organization (WHO) recommended values. 

Materials and Method 

Materials 

The following are the materials used in conducting this research. 

Table 1. List of Materials Used and their Manufacturer 

S/No. Apparatus Manufacturer Model 

1 Burettes Pyrex, France Glass 

2 Beakers Pyrex, France Glass 

3 Graduated Cylinders Pyrex, France Glass 

4 Erlenmeyer Flask Pyrex, France Glass 

5 Pipettes E-Mil, England Glass 

6 Water Bath E-Mil, England PM-200 

7 Electronic Balance WANT  

8 Hot Plate   

 

Reagents 

The following are the reagents used in conducting this research. 

Table 2. List of Reagents Used and their Manufacturers  

S/No. Name Formula %Purity Manufacturer 

1 Sodium thiosulphate Na2S2O3 98 Merck 

2 Tetraoxosulphate(VI) Acid H2SO4 97 M&B 

3 Potassium Iodide KI 95 Merck 

4 Starch Solution  99 M&B 
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Sample Collection 

The salt samples used in this research were Dangote Salt (Packet: 1Kg, 50Kg and 500Kg), 

Dangote Salt (Open Bag) and Mr. Chef Salt (Packet: 1Kg, 50Kg and 500Kg). The salt 

samples were randomly bought from Sokoto Old Market, Sokoto Central Market and Sokoto 

Maggi Market. The Dangote (Open Bag) was bought from three different shops from each of 

the markets. The samples were stored in air tight dried plastic bottles and labelled according 

to the manufacturing companies. 

Preparation of Reagents 

I. 0.005M Sodium thiosulphate (Na2S2O3): 1.24g of Na2S2O3.5H2O was dissolved in 

1000ml of water. It was stored in a cool, dark place. 

II. Sulphuric acid (H2SO4): 6ml of concentrated H2SO4 was slowly added to 90ml of 

water, later made to 100ml with water. The solution was stirred while adding acid. 

III. 10% Potassium Iodide (KI): 100g of KI was dissolved in 1000ml water. The 

reagent was protected from direct light. It was then stored in an amber bottle in a 

cool dark place. 

IV. 1% Starch indicator solution: 1g of soluble starch was weighed and placed into a 

100ml conical flask. The starch was the dissolved in 100ml of boiled water by 

heating and stirring the solution. The solution was then allowed to cool to room 

temperature. 

Determination of Amount of Iodine in Salts 

Iodometric Titration: There are several analytical methods available for measuring iodine 

levels in salt and biological samples including urine, serum and milk. While some of these 

techniques are not easily applicable; due to cost implication and lack sufficient sensitivity and 

accuracy, they also require a high level of specialization (Emmanuel and Ubong, 2017). 

Iodometric titration was referred to as the “Gold Standard” analytical method recommended 

for factory quality assurance and quality control and research studies, it involves liberation of 

free iodine from salt and titrating the iodine with sodium thiosulphate using starch solution as 

an indicator (Emmanuel and Ubong, 2017). 

Procedure: 10g of each salt was weighed using electronic balance and placed into a conical 

flask. To the flask, 50ml of water, 1ml of H2SO4 and 5ml of 10% KI was added. The 

appearance of a yellow color indicates the presence of iodine. After keeping the solution in 

dark for 5-10 minutes, the solution was then titrated against a standardized Na2S2O3 solution 

until the yellow color became pale followed by the addition if 2-3 drops of starch indicator 

solution. A dark blue-black colored complex was formed with iodine. The titration was 

continued until the color completely disappears. The process was repeated two times and an 

average value for the volume of Na2S2O3was determined. The volume of thiosulphate used is 

equivalent to the amount of iodine in salt according to the titration reaction equations and 

formula as below; 

 IO
3-

 + 5I
-
 + 6H

+ → 3I2 + 3H2O 

 I2 + 2Na2S2O3→ 2NaI + Na2S4O6 

Overall titrimetric equation: 

 IO
3-

 + 5I
-
 + 6H

+ 
+ 6S2O3

2-→ 6I
-
 + 3S4O6

2-
 + 3H2O 
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From the average volume of Na2S2O3 determined, the number of ppm of iodine in the salt 

samples was calculated with using the following formula: 

 Iodine(ppm)= (RX100X1000X0.127XN)/6 

Where, 

 R= Average volume of Na2S2O3 

 100 is to convert the reading for 1000g of salt 

 1000 is to convert gram of iodine to milligram of iodine 

 0.127 is the weight of iodine equivalent to 1ml of normal thiosulphate solution 

 N is normality of thiosulphate solution (which is 0.005N) 

 6 is to arrive at the value that corresponds to 1 atom of iodine liberated (Srivastava, 

2006) 

Results and Discussion 

Results 

The mean ± standard deviation of three table salt samples is presented in a tables below: 

Table 3: concentration if iodine in Dangote Salt (Packet) expressed in ppm 

S/No. Dangote Salt (packed) SOM SCM SMM Mean 

1 1Kg Sachet 27.50 24.30 26.50 26.10±1.63 

2 500g Sachet 25.40 27.50 23.30 25.40±2.1 

3 50g Sachet 26.40 24.30 29.60 26.80±2.7 

SOM=Sokoto Old Market, SCM=Sokoto Central Market, SMM=Sokoto Maggi Market. 

Table 4: concentration if iodine in Dangote Salt (Open Bag) expressed in ppm 

S/No. Dangote Salt (Open Bag) S1 S2 S3 Mean 

1 Sokoto Old Market 33.80 31.70 34.90 33.50±1.60 

2 Sokoto Central Market 32.80 38.00 30.70 33.80±3.8 

3 Sokoto Maggi Market 31.70 37.00 38.10 35.60±3.4 

S1-S3: Salts bought from different shops in the markets. 

Table 5: Concentration if Iodine in Mr. Chef Salts (Packet) expressed in ppm 

S/No. Mr. Chef Salt (packet) SOM SCM SMM Mean 

1 1Kg Sachet 38.10 39.10 37.00 38.10±1.10 

2 500g Sachet 36.00 33.80 32.80 34.20±1.6 

3 50g Sachet 38.10 37.00 36.00 37.00±1.1 

SOM=Sokoto Old Market, SCM=Sokoto Central Market, SMM=Sokoto Maggi Market. 

 

Discussion 

The results for the concentration of iodine in Dangote (Packet) table salt is presented in table 

3 above. From the result, the concentration of iodine falls within the range of 25.40-

26.80ppm with a mean iodine value of 26.10ppm. it is therefore evident that the salt contains 

iodine content that is within the recommended range provided by World Health Organization 

(WHO) (20-30ppm). The result obtained is lower compared to the result of Dangote (Open 

Bag) in table 4 of 33.50-35.60ppm and similar to the findings of Usoro et al., (2017) with a 

value of 24.30-25.40mg/kg for Dangote salt (Blue sachet) and 22.10-23.10mg/kg for Dangote 
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salt (Red sachet). Table 4 above presents the concentration of iodine in Dangote (Open Bag). 

From the result, the concentration of iodine falls within the range of 33.50-35.60ppm with a 

mean iodine value of 34.30. the result is an indication that Dangote (Open Bag) table salt has 

an iodine content that is above the recommended value of WHO. The result obtained is 

higher than that of Dangote (Packet) with an iodine content of 25.40-26.80ppm when 

compared. The higher iodine content in Dangote (Open Bag) could be attributed to the higher 

dosage of iodine at the production stage to compensate for the loss of iodine by air. However, 

the result is close to the findings of Williams and Motolani (2015) on the content of iodine of 

39.60ppm in Dangote fine edible salt used in Makurdi, Benue State, Nigeria. Also, table 5 

above presents the iodine contents of Mr. Chef table (Packet) salt. The result indicates that 

Mr. Chef (Packet) table salt has an iodine content of 34.20-38.10ppm with a mean iodine 

value of 36.40ppm. The result also indicates that the iodine content of Mr. Chef (Packet) 

table salt has iodine content that is higher than the WHO recommended retail value. Also, the 

result is close to the findings of Williams and Motolani (2015) on the content of iodine of 

42.90ppm in Mr. Chef fine edible salt used in Makurdi, Benue State, Nigeria, and higher than 

the findings of Usoro, et al., (2017) of 23.30-24.30mg/kg for Mr. Chef salt who studied the 

comparative assessment of iodine content of commercially available table salt brands in 

Nigerian markets. 

Conclusion 

From the results of the iodine contents determined in the present study, it can be concluded 

that Dangote (Packet) table salt has the lowest amount of iodine content with a mean value of 

26.40ppm and Mr. Chef has the highest amount of iodine content with a mean value of 

37.40ppm. The results indicate that Dangote (Packet) table salt has an iodine content that is 

within the WHO retail value, while Dangote (Open Bag) and Mr. Chef has iodine contents 

that is above the WHO retail value.  

Recommendation  

1. There is need for National Agency for Food Drug Administration and Control 

(NAFDAC) and Standard Organization of Nigeria (SON) to analyze iodized salts 

regularly in order to ensure table salts are iodized adequately. 

2.  It is also recommended that individuals in the society should only buy iodized salts 

so as to provide the body with the essential amount of iodine it requires. 

3. The iodine content of salt should be regularly controlled at all levels of the 

distribution chain so that the program against iodine-deficiency disorders (IDD) can 

be more efficient. 
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