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A B S T R A C T 

The use of bromated in the production of bakery product has been banned 

in Nigeria. However, some bakers still engage in the practice, especially in 

Makurdi, Benue State, Nigeria. Because of this, eleven selected bread 

samples produced and sold in Makurdi metropolis were analyzed to 

determine the level of bromate using the quantitative and qualitative 

method of analysis. The results of the studies showed that the bromate 

content of all the bread samples collected in the eleven bakeries fell within 

US FDA’s and NAFDAC recommended limit for consumption, and thus 

imply that the bakers complied with the bromated free bread policy 

stipulated by NAFDAC and WHO and as indicated on their labels. 

Keywords: 
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INTRODUCTION 

Bromate is recognized as one of the best dough improvers in the bakery industries. Under control 

conditions bromate is converted into bromide, which is considered harmless to the consumer. Though 

the scientific evidence has implicated bromate as a possible carcinogen, and it has been removed from 

the list of acceptable additives for flour treatment (Kujore and Serret., 2010). Potassium bromate is a 

cour less, odourless and tasteless white crystal/powder that is used as a food additive (Joint 

FAO/WHO, 1992) and is commonly used as a flour enhancing agent in Nigeria (Emeje et al., 2010). 

This could be due to its efficient oxidising properties (Gandikota et al., 2005). It acts principally as a 

maturing agent and dough conditioner by oxidizing the sulhydryl groups of the gluten protein in 

flour .The overall effect is to make bread rise in the oven, increase loaf volume and texture 

(Nakamura et al., 2006). Over the years several improvers have been used, but studies have shown 

some to be harmful to health, thereby necessitating their ban. The National Agency for Food and Drug 

Administration and Control (NAFDAC) announced the danger associated with the use of bromate and 

banned its further use in bread in 2002 (Alli et al., 2013). Despite the ban on the use of bromate in 

bread by NAFDAC, and the fact that there are other nontoxic, flour-enhancing alternatives such as 

ascorbates (Ayo et al.,2002), many bakers are still using bromate to enhance their bread thereby 

putting the life of the consuming public at detrimental health risk. Bromate has many effects on the 

nutritional quality of bread and the health of consumers (Fisher et al., 1979). It degrades vitamin 

A2(3,4-dehydro-retinol), B1(Thiamine), B2(Riboflavin), E(Trimethyltocol) and niacin, which are the 

main vitamins available in bread (IARC, 1999). In humans, bromate can cause cough and sore throat 
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when inhaled. Some other non-cancer health problems associated with ingestion of bromate include 

abdominal pain, diarrhoea, nausea, vomiting, kidney failure, hearing loss, bronchial and ocular 

disorders (Atkins, 1993). On the hand, numerous studies have indicated that potassium bromate has 

the potential to cause cancer in both experimental animals and in humans by inducing oxidative stress 

in tissues (Watson, 2000). Thus, the present day study is aimed at determining the levels of bromate in 

some selected bread samples consumed in some areas of Makurdi metropolis with the view of 

ascertaining the level of dietary exposure of consumers of the bread of such areas. This investigation 

will also assess the bread safety and the level of compliance with the NAFDAC`s directive of 

non-inclusion of bromate in bread in Nigeria. 

MATERIALS AND METHODS 

Materials  

Dry air Oven, Analytical weighing balance, pestle and moltar, measuring cylinders volumetric flasks 

(250cm
3
) Beaker. (250cm

3
) centrifuges test tube, funnel, distilled water (H2O), electric shaker, pH 

meter & whatman filter paper.Potassium bromate solution, Hydrochloric acid, Congo Red dye 

solution, crystal violet solution and deionised water. The instrument settings and operational 

conditions were done following the manufacturer’s specifications.  

Study Area 

The study area covered in this research was Makurdi, a town in the North- Central Nigeria, it lies on 

the latitude 7.74
0
 North and the longitude 8.51

0
 East and 104 meters elevation above the sea level. 

 

Figure 1: Map of Makurdi LGA, showing the study areas 

(Sources:  Benue State Ministry for Lands and Survey, 2011)  

 

Collection of Sample 

Bread sample were bought from bakeries in Makurdi metropolis. The representative sample were 

bought from South, North, Western and Eastern parts of Makurdi town.         

Sampling sites 
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Sample Preparation and Pre-treatment 

Three portions of each bread sample were accurately weighed 5g and placed in a 250mL beaker 

containing 20mL distilled water these was added stirred. Then the mixture was filtered into a 25mL 

flask and shaken gently before colorimetric analysis            

Bromate Determination 

For this study, the method reported by Ojeka et al.(2006) was adopted with slight modifications..With 

the aid of calibrated pipette, 4mL aliqout of each of the eleven bread samples was measured into 3 

separate 25mL calibrated flask. Added separately to this was 5mL of 5x10
-4

M solution of Congo Red 

of 5mL of 2.5x10
-4

m of Crystal violet dye followed by 10mL 2MHcl solution. Dilution to 25mL Mark 

was made with distilled water, and gentle but thorough shaking was done prior to colorimetric 

analysis. spectrophotometric measurements were made on Jenway 6051 colorimeter at  ƛmax = 580nm 

for samples containing for crystal voilet and ƛmax =520nm for sample containing Congo Red. All 

measurements were made at room temperature.   

RESULTS AND DISCUSSION 

Table 1. shows the description of bread loaves used for analysis. 

Code  Loaf Size Loaf Type Manufactures 

Specification 

A Medium  Unsliced Bromate free 

B Medium  Unsliced Bromate free  

C Medium Unsliced  Bromate free 

D Medium Unsliced Bromate free 

E Medium  Unsliced  Bromate free 

F Medium  Unsliced Bromate free 

G Medium  Unsliced  Bromate free 

H Medium  Unsliced  Bromate free 

I Medium  Unsliced  Bromate free 

J Small  Unsliced  Bromate free 

K Small  Unsliced  Bromate free 

Loaf size: Small : 15cm long and 5cm width; Big: 30cm long and 10cm width  
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Table 2 Shows the Bromate Levels (  in some Selected Bread Produced and Sold within 

Makurdi (above). 

 

Key: Sample A = Top choice bread; B = Genesis bread; C = Mej-limo bread;    D = Olive buttered 

bread; E = Spark bread; F = Bem buttered bread; G = Peak meal bread; H = Lobi bakers bread; I = 

Concord bread; J = Mum’s chupple bread and K = Ostrich bread.Bromate specified levels for Congo 

Red and Crystal Violet is 0   

Levels of bromated in bread samples 

Table 1 gives the description and specification of the bread loaves used for the study. In all, there were 

eleven different samples comprising four big sliced, three big unsliced, two small sliced and two small 

unsliced bread loaves considered in this study. All of them were specified as bromated free by the 

manufacturers. 

Sample 

Code 

Manufacturers 

Specification 
 by Crystal Violet 

method 

 by Congo Red 

method 

A Bromate free  
   

B Bromate free 
  

C Bromate free 
  

D Bromate free 
  

E Bromate free 
  

F Bromate free 
  

G Bromate free 
  

H Bromate free 
  

I Bromate free 
  

J Bromate free 
  

K Bromate free 
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Based on the Congo Red method, the bromated levels ) in bread samples(Table2) ranged 

between 1.86x10
-5

 – 2.7x10
-5
 while on the Crystal Violet method, the bromated levels ) in 

bread samples ranged between 1.50x10
-5

 – 6.59x10
-7

 The values were lower than the 0.55- 0.62 or 

0.10-12.10 or 1.16-6.66  bromate level in bread respectively obtained by Sanchez et al. 

(1989), Ojeka et al,(2006) and Emeje et al,(2010). The results obtained also disagreed with 

the11.09-67.45  bromate levels in bread obtained by Abdulla and Hassan(2009).It could be 

inferred that concerning bromated content, all the bread analyzed conformed to the zero level 

bromated recommended by NAFDAC(2003).    

 

CONCLUSION 

The study has presented data on the bromate level of some selected breads produced and sold within 

Makurdi Metropolis namely: Top Choice bread, Genesis bread, Mej-limo bread, Olive buttered bread, 

Spark bread, Bem buttered bread, Peak meal bread, Lobi bakers bread, Concord bread, Mum’s 

chupple bread and Oostrich bread.The results showed that the bromate level in bread examined from 

the eleven bakeries are within the NAFDAC, US FDA’s, Joint FAO/WHO(1992) limited for 

consumption. Therefore these breads product or brands are safe for human consumption. 
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