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ABSTRACT

Potassium bromate (KBr0s) is a dough improver used in baking bread to increase bread
size and profit. However, the additive has been banned from use due to its adverse effects
on human health. Despite its ban, some bakers, especially in rural communities continue
to use it. The ingestion of potassium bromate is linked to a number of clinical problems
including carcinogenicity, hepatotoxicity and neurotoxicity. Bread samples from five
bakeries in rural communities in Akwa Ibom State, Nigeria were randomly obtained and
assessed for their levels of potassium bromate using spectrophotometric method. The
absorbance of the standards and that of the samples were taken at 540 nm in the visible
region of the spectrophotometer, then converted to concentrations with reference to a
calibration curve constructed from pure potassium bromate sample solutions. All the
bread samples contained potassium bromate and concentrations in the bread samples
ranged from 5.16 - 8.50 mg/Kg. The values are beyond the allowed permissible level set
by most international health standards that permit the use of the additive. The
concentrations are higher than the permissible level of 0.02 mg/Kg set in Nigeria by
National Agency for Food and Drug Administration and Control (NAFDAC). The ban
should be enforced further especially in bakeries sited in rural communities in order to
properly safeguard the health of consumers.
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1. INTRODUCTION

Bread is an important ‘ready to eat’ food in Nigeria. It is usually made with
several ingredients that improves its quality and palatability. Some of the basic
ingredients are flour, salt, sugar, flavors and at least a flour-improver such as
potassium bromate Emeje et al. (2015). Naturally, flour has an improved baking
properties if it is left to ‘age’ for a couple of months Vicki (2019). However, to meet
up with the high demand for bread, the aging processes are forced using chemicals
additives. During bread making, flour-improver or bread-improvers are added for
firmness of mixing, ease molding, increase loaf size, texture and to maximize profit.
However, some flour-improvers are unsafe due to their deleterious impacts on
health Oloyede & Sunmoru (2009). Potassium bromate or simply called bromate has
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been a flour improver of choice for flour millers and bread bakers in Nigeria
probably because it is inexpensive and effective throughout the fermentation and
baking process that positively affect the structural and rheological properties of the
dough Ekop etal. (2008).

Bromate has adverse effect on the health of consumers. Sai & Takagi (1991)
reported that the chemical degrades nutrients in bread, thus more quantities of
vitamins and other nutrients would be added to fortify the bread. Akunyili (2005)
noted that in humans, potassium bromate causes cough and sore throat on
inhalation; abdominal pain, diarrhea, nausea, vomiting, hearing loss, kidney failure,
bronchial and ocular problems when ingested. Watson (2000) reported that
potassium bromate possess the potential to cause cancer in experimental animals
and in humans. Flour and bread treated with potassium bromate proved
carcinogenic on oral administration Kurokawa et al. (2015). Chijioke (2014)
demonstrated that potassium bromate induces renal tumors, mesotheliomas of the
peritoneum and follicular cell tumors of the thyroid. In addition, KBrO3 also affects
the kidney, heart, lungs, and other sensitive organs.

Despite warnings from food and health agencies on the health dangers in
several countries including Nigeria, bromate is still in use as a dough improver
Emeje et al. (2009). The world health organization (WHO) and National Agency for
Food and Drug Administration Control (NAFDAC) stipulated the permissible
amount of bromate in bread to be 0.02 mg/Kg Akunyili (2005). However, Ekop
(2008) opined that the use of potassium bromate in bread was banned by NAFDAC
in 2004. Despite this ban of the additive, the compliance level has been low. Many
bread bakeries, especially those established in rural areas, still employ the additive,
in large quantities, in their products in certain parts of Nigeria Naze et al. (2018).
Monica (2022) reiterated that potassium bromate is a banned flour-improver and a
known cancer-causing agent which can also lead to kidney failure. In this study,
bread samples from five selected bakeries in Ukanafun Local Government Are of
Akwa Ibom State, Nigeria were assessed for their levels of bromate.

2. METHODS

Ultra-violet spectrophotometric method, adapted from Dagari etal. (2022) was
used as the analytical procedure for this work. The bread samples were those that
are most commonly consumed in that locality; they were randomly selected from
bakeries and safely taken to the laboratory to prevent contamination. The study
centered on five popular bakeries in the community.

e (Qualitative Analysis of Potassium Bromate:

From the center of each bread loaf, 25g portion of the loaf was taken and kept
for three days in the laboratory at room temperature to dry in the absence of
sunlight. The dried bread crusts was pulverized with a blender. With the aid of an
electronic weighing balance (model: BL-410S), 1.0g was taken and transferred to
five different beakers, labeled as A, B, C, D and E. 20 ml of distilled water was added
to each beaker, and allowed to stand for 30 minutes to completely dissolve the bread
samples. Each sample was decanted into a 15ml centrifuge tubes and centrifuged at
3000rpm for 10minutes. Thereafter, the filtrate was separated from the residue
using a Whatman no: 1 filter paper. Pipette was used to measure 5ml of the filtrate
and transferred into a test tube. 5ml of freshly prepared 0.5 % potassium iodide
solution in 0.1M hydrochloric acid was added to the test tube. The color change was
observed for 5 minutes. The process was repeated for the other bread samples B, C,
D and E, as well as for bread ‘F’ baked in the laboratory without potassium bromate.
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e Quantitative Analysis of Potassium Bromate:

The absorbance of the standards and the samples were taken at 540nm, which
is the maximum absorption wavelength for potassium bromate obtained in the
visible region of the spectrophotometer (model: SP721E). The absorbance were
converted to concentrations with reference to a calibration curve constructed from
pure potassium bromate sample solutions.

3. RESULTS AND DISCUSSION

The interaction of each bread portion with distilled water yielded a milky
colored solution. However, when the bread samples interacted with the reagent,
potassium bromate from the bread reacted with potassium iodide in 0.1M
hydrochloric acid to yield a purple coloration which indicated the presence of
bromate in the bread. The color change ranged from very light purple to deep purple
reflecting a variation in the concentration of bromate among the bread samples.
Bread samples A and B gave light purple color while Samples C, D and E gave deep
purple color. Absorbance recorded for each bread sample along with the
corresponding concentration of potassium bromate in them are displayed in figure
1. From the results bromate concentration in each bread sample varies with the
purple color intensity of the filtrate. Bread samples A and B with light purple filtrate
color had low absorbance of 0.516 and 0.538 respectively. However, bread samples
C, D and E had deep purple filtrate color and higher absorbance values of 0.850,
0.638 and 0.796 respectively.

Figure 1
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Figure 1 Absorbance and Concentration of Bromate in Bread Samples

The result shows that all the bread samples assessed had bromate with
concentrations above the permissible level set by NAFDAC in Nigeria. The maximum
limit of potassium bromate allowed in bread around Nigeria by the NAFDAC is 0.02
mg/Kg Ekop et al. (2008). This implies that bread sold in that locality contains
bromate thus consumers’ health is at risk in the community. Dagari et al. (2022)
reported bromate levels of 12.16 ug/g and 0.0001pg/g as highest and the lowest
level of KBrO3 found in bread samples consumed in parts of Gashua and Nguru
communities of Yobe state, Nigeria. Similar Studies carried out by Naze et al. (2018)
for bread samples produced in River State also gave bromate levels that are higher
than safe limits; 0.025 - 0.058 mg/Kg and 0.011- 0.059 mg/Kg for Port Harcourt
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south and north respectively. On the other hand, Magomya et al. (2013) reported
potassium bromate level of 2.46 - 13.60 mg/kg for bread samples obtained around
Zaria and its environs.

4. CONCLUSION

Bread is an important carbohydrate component of diet which is baked from
dough of flour and other ingredients. Potassium bromate has been used by most
bakers as an ingredient of choice for bread making as dough improver.

According to Spassova et al. (2015) and Kurokawa et al. (2019) Potassium
bromate ingestion can result in rapid deterioration of the kidney (nephrotoxicity),
acute or chronic liver injury or impairment of liver functioning (hepatotoxicity),
alteration to the normal function of the central nervous system, with potential to
disrupt neurons (neurotoxicity) and uncontrolled proliferation of cells
(carcinogenicity). Potassium bromate is highly irritating and injurious to the tissues
especially those of the central nervous system Robert & William (2019) and as such
should not be consumed by humans. In addition to several literature reports and
despite its ban by NAFDAC, this study revealed that bromate is still used by bakers,
especially in rural areas in Nigeria for making bread. All the bread samples analyzed
contained potassium bromate above safe level and limit recommended for human
consumption thus may lead to organ toxicity. Hence, there is strong need for
continuous surveillance and enforcement of the ban on the use of potassium
bromate in the baking industries by the National Agency for Food, Drug
Administration and Control, (NAFDAC). Studies for other safe and effective dough
improvers that can replace potassium bromate should be carried out.
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