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ABSTRACT: Bacterial load of potash solution and its practices
were assessed in some parts of eastern Nigeria to determine the
presence of bacteria contaminants and their counts, as well as
investigate the sourcing of water and materials during production.
Standard methods were used, which include microscopy, culture
and biochemical identification. The bacteria isolates encountered
were Escherichia coli 06 (18.75%), Staphylococcus aureus 09
(28.13%), Bacillus subtilis 04 (12.5%), Klebsiella species 08
(25%), and Proteus mirabilis 05 (15.63%). The total mean colony
forming units (TCFU) counted ranged from 1.75x10* and 8.90x103
which were above the WHO standard for potable water.
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INTRODUCTION

Potash is used for many purposes in Nigeria. It is used as a tenderizer, flavouring agent, food
preservative and prophylactic as well as for improving protein digestibility of cowpea [1]
(Omueti et al., 2015; Uzogara et al., 2015). Apart from being taken in food, it is also used as a
component of some Nigerian medicinal concoctions and sometimes it is chewed raw with high
potency in treatment of cough, tooth and stomach aches and constipation. [2] (Sodipo et al.,
2016).

In Nigeria, potash solutions of certain vegetable matter or agricultural waste have been used
locally in the production of an instant emulsion called ncha used in preparing dishes such
as Nkwobi, isi-ewu, kpomo, ugba, abacha and otong [3]. These agricultural wastes such
as unripe banana peels, unripe plantain peels, maize cob and palm fruit bunch contain a good
percentage of potash alkali especially for a wide range of uses comparable to the
conventional and inorganic potash salt locally called akanwu in igbo or kawu in Yoruba
language [4].

The use of poor water for washing in food processing and preparation can introduce
microorganisms into food. [5]. Another avenue through which foods get contaminated during
processing and preparation is infected food handlers and their unhygienic practices [6].
Handlers who do not wear gloves commonly spread Staph bacteria to meat, cream-filled
desserts, potato salads and egg products [7]. Food containing harmful microorganisms are
responsible for more than 200 diseases ranging from diarrhea to cancers [8]. The extensive
consumption of potash in uncooked meals, especially those sold by food vendors in the eastern
parts of Nigeria, is a call for the assessment and continuous monitoring of possible public health
hazards from such practices.

METHODS

This study was carried out in Abia State (Umuahia) and Imo State (Owerri and Mbaise),
Nigeria. Umuahia is the capital city of Abia State in Southeastern Nigeria. Abia State and Imo
State are indigenously Igbo. Owerri is the capital of Imo State while Mbaise is dominantly a
rural area inhabited by farmers who largely practice subsistence farming with traditional
farming methods. The area under study has a tropical climate and two main seasons, namely:
Rainy and Dry season [9] (City Population, 2022).

A total of 50 potash solutions were obtained from different vendors from various markets in
Umuahia, Owerri municipal and Mbaise. The potash solutions (Ngor) from various sources
were collected from different vendors from the different markets in the study areas—three
markets in Umuahia, Abia State; one market in Owerri; and one market in Mbaise, Imo State,
namely: Isi-gate, Umuahia; Orieugba Market, Umuahia; Nkwoegwu Market, Umuahia;
Douglas Market, Owerri; and Afor-Ogbe Market, Mbaise. Control samples were prepared in
the national soil plants and water laboratory, Umudike, Abia State. One kilogram (1kg) of
plantain peel and a bunch of palm were washed and dried in the sun for 4 days and finally in
an electric oven at 65°C for 6 hours. The dried sample was burnt to ashes and soaked with 1000
ml of distilled water for about 24 hours. The samples were filtered and stored in sample bottles
which were used in the analysis as the control samples. The total bacterial colony-forming unit
(TCFU) was determined using the serial dilution method under aseptic conditions as described
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by [10] Wollum (1982). One millilitre (1ml) of each sample (inoculum) was diluted to 10ml
using sterile distilled water, and subsequently 1ml of the 10ml diluent was serially diluted to
get the 7th (107) diluent. The diluents were streaked on prepared media (CLED, SSA, blood
agar and chocolate agar using sterile wire loop). The plates were incubated at 37°C for 24-48
hours. Preliminary identification was based on colony characteristics of the organism such as
size, shape, colour, elevation, haemolysis on blood agar, odour and changes in physical
appearance in media. Isolates were identified based on their gram reaction and biochemical test
results. The bacterial colonies were counted using the colony counter and the total coliform
count was calculated [11].

RESULTS
Demographic Characteristics of Vendors

A total of 50 vendors participated in this research: 6 (12%) males and 44 (88%) females. The
participants were aged 15-65 years, with 40 (80%) residing in urban areas and 10 (20%)
residing in rural areas (Table 4.1).

None of the vendors had tertiary education; however, 15 (30%) had secondary education, 33
(66%) had primary education, and 2 (4%) had no formal education at all.

Vendor Sourcing of Materials

The potash solutions used in this were from palm bunch and plantain peel. Thirty 30 (60%)
were from palm bunch while 20 (40%) were from plantain peel. With regard to the water
sources, 8 (16%) were from the stream, 36 (72%) were from boreholes and 6 (12%) were from
rain water. Regarding sourcing of bottles, 5 (10%) were new bottles, 6 (12%) were picked from
bins and 39 (78%) were used bottles from shops/stores.

Mean pH of the Potash Solution

The mean pH of potash solutions of palm bunch was 10.44+0.05 while the mean pH of potash
solutions of unripe plantain peel was 10.39+0.12.

Total Mean Bacterial Count (Cfu/MI) of Bacteria Isolated from the Potash Solutions
(Ngor) Purchased from Various Markets

The total mean bacterial count (cfu/ml) of bacteria isolated from the potash solutions (Ngor)
purchased from various market were as follows: 1.75x10* (lsi-gate Market), 8.63x103
(Orieugba Market), 6.97x10° (Nkwoegwu Market), 1.15x10* (Douglas Market) and 8.90x103
(Afor-Ogbe Market).

Bacteria Isolates Present in the Potash Solutions

The bacteria isolates present in the potash solutions were: Escherichia coli 06 (18.75%),
Staphylococcus aureus 09 (28.13%), Bacillus subtilis 04 (12.5%), Klebsiella species 08 (25%),
and Proteus mirabilis 05 (15.63%).
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Figure 1: Pie chart of bacteria isolates present in the potash solutions

BACTERIA ISOLATES PRESENT IN THE POTASH SOLUTIONS FROM THE
DIFFERENT SITES OF COLLECTION/MARKETS

Among the bacteria isolated from the potash solutions, Staphylococcus aureus had the highest
frequency of 9 (28.13%) with its presence in the different markets as follows: Isi-gate Market
1 (3.1%), Orieugba Market 2 (6.25%), Nkwoegwu Market 2 (6.25%), Douglas Market 1 (3.1%)
and Afor-Ogbe Market 3 (9.4%). Klebsiella species had a frequency of 8 (25%), with its
presence in the different markets as follows: Isi-gate Market 1 (3.1%), Orieugba Market 2
(6.25%), Nkwoegwu Market 2 (6.25%), Douglas Market 1 (3.1%) and Afor-Ogbe Market 2
(6.25%). Escherichia coli had a frequency of 6 (18.75%), with its presence in the different
markets as follows: Isi-gate Market 1 (3.1%), Orieugba Market 2 (6.25%), Nkwoegwu Market
1 (3.1%), Douglas Market 0 (0%) and Afor-Ogbe Market 2 (6.25%). Proteus mirabilis had a
frequency of 5 (15.63%) with its presence in the different markets as follows: Isi-gate Market
2 (6.25%), Orieugba Market 0 (0%), Nkwoegwu Market 1 (3.1%), Douglas Market 2 (6.25%)
and Afor-Ogbe Market 0 (0%). Bacillus subtilis had a frequency of 4(12.5%), with its presence
the different markets as follows: Isi-gate Market 1 (3.1%), Orieugba Market 1 (3.1%),
Nkwoegwu Market 1 (3.1%), Douglas Market 1(3.1%) and Afor-Ogbe Market 0 (0%).

DISCUSSION

In Africa, potash solutions are diversely used for both domestic and commercial purposes. It
is used in the preparation of African dishes and production of local soap. It is often used as a
tenderizer in cooking, an ingredient in certain foods and medicinal preparations, a mordant in
dyeing, and a purgative in drinking water for livestock [12].
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The potash solutions were sourced from market vendors, who were mostly primary school
leavers. Out of the 50 potash solutions (Ngor) purchased from the various markets, 32 yielded
bacterial growths. Five microorganisms were isolated: Escherichia coli (18.75%),
Staphylococcus aureus (28.13%), Bacillus subtilis (12.5%), Klebsiella species (25%), and
Proteus mirabilis (15.63%). The total mean bacterial count (cfu/ml) in the potash sample
solution from the various markets were 1.75x10* (Isi-gate Market), 8.63x10-3 (Orieugba
Market), 6.97x10° (Nkwoegwu Market), 1.15x10* (Douglas Market) and 8.90x107 (Afor-
Ogbe Market). These total mean bacterial counts (cfu/ml) were within the WHO permissible
limits for water bacteria count. However, Escherichia coli is indicative of feacal contamination
while Klebsiella species and Proteus mirabilis are pathogenic organisms. According to Okeke
et al. [13], unhygienic practices such as sneezing, coughing during processing stages of
food production, not washing the hands after defecation, and use of dirty water and
containers are the surest ways of introducing microbes and other contaminants into food
products prepared for human consumption. Afor-Ogbe Market showed the highest total mean
bacterial counts (cfu/ml) (8.90x10%) while Douglas Market was the lowest (1.15x10*). Afor-
Ogbe Market is located in a rural domicile unlike Douglas Market that is located in an urban
area. Unavailability of clean water and unhealthy practices could be the reasons for this higher
total mean bacterial count (cfu/ml).

The mean pH of the potash solutions (Ngor) purchased from the various markets was
10.44+0.05 for potash solutions of palm bunch and 10.39£0.12 for potash solutions of unripe
plantain peels (Table 4.3), while the mean pH of the control potash solution was 8.5+0.14. This
indicates that potash solutions are primarily alkaline. The difference between the alkalinity of
the ones purchased from the various markets and the control sample may be due to variations
in the plants' geographic locations, ages, and the amount of nutrients in the soils where the
plants used for the preparation of the potash solution were planted. In their research, [14]
reported a higher pH value of 11.29 for potash solutions of unripe plantain peels and 12.73 for
potash solutions of palm bunch. The inhibitory activity of alkaline solutions to bacterial growth
could be the reason why the organisms did not grow beyond the observed numbers (cfu/ml) in
the potash solutions [15].

It was observed that there were more females 44 (88%) than males 6 (12%) in this study.
Preparation of potash solution is perceived as a domestic activity and therefore seen as feminine
activity in the Southeastern part of Nigeria. Out of the 50 vendors, only 5 (10%) had knowledge
that potash solution (Ngor) serves as a source of potassium but all of them knew it as a
tenderizer and had used it in meal preparation. The potash solutions were sourced from market
vendors, who are not literate enough to know the content of the potash solution, as none of the
vendors had tertiary education, although 15 (30%) had secondary education and 33 (66%) had
primary education. With regard to the water used in preparing the potash solution, 43 (86%) of
the participants believe that the type of water used in dissolving Ngor ashes matters; this could
be seen in their water sourcing as a higher percentage of them, 36 (72%) sourced water from
borehole while 8 (16%) sourced from stream, and 6 (12%) from rain water. Moreover, most of
the participants, 40 (80%) reside in urban areas where boreholes are available.
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CONCLUSION

The results of this study showed that there was bacterial contamination of potash solutions sold
in the market, the counts of which were above the WHO approved minimum standard.
Unhygienic practices could be the major route through which the bacterial contaminants are
introduced. It is necessary therefore to create awareness on the dangers of food handling by
vendors in addition to the proper enforcement of standardization in consumables sold in the
local markets.
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