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Abstract

The Lekie Division in Cameroon is characterised by intensive farming, mostly cocoa, tubers and vegetables. Such a population
requires a balanced diet in order to carry out its activities successfully. The aim of this study was to identify the foods most
commonly consumed by this community and to provide information on the nutrient content of these foods. Using a 07-day
food diary from the various households visited, the most commonly consumed foods were identified and then analysed using
standard AOAC methods. SPSS 20.0 software was used for the statistical analyses. Groundnut sauce, cassava leaves, okok and
zom for sauces and cassava, rice and plantain for accompaniments were the foods most consumed in the locality. These foods
were very rich in lipids and carbohydrates, but low in iron and copper. Salted Kpem which appeared as the richest iron dish
just presented 7.03 mg of iron per 100g of dry matter. Similarly, the bioavailability of iron in these foods was low, and once
aigain, Salted Kpem appeared with the best iron bioavailability which was only 2,15%. This study showed that in the Lekie
Division, the population consumes essentially what it produces. However, the food they consume is much higher in calories,

but low in certain key minerals such as iron.
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Introduction

Good feeding practices, food preparation, dietary diversity
and food distribution within a community promote an
adequate supply of energy and nutrients which is very
necessary for individuals and especially for people engaged
in intense physical or rural activity, as is the case for the
populations of the Lekie Division in Cameroon 28, Food
security exists when all human beings have physical and
economic access at all times to sufficient, safe and nutritious
food to meet their energy needs and food preferences for a
healthy and active life. The aim of this study was to identify
the foods most commonly consumed by this community of
people living in the Lekie Division and to provide
information on the nutrient content of these foods.

Methodology

1. Ethical consideration

This work was carried out with strict respect for the
physical, moral and psychological integrity of all
participants. Authorisation to carry out this study was
obtained from the Centre regional research ethics committee
(N°02057/CRERSHC/2022), by issuing an ethical
clearance. The administrative and traditional authorities of

the Lekie Division were met and informed of the objectives
of this study, with the aim of obtaining their consent and
soliciting their support in carrying out this work.

2. Data collection and sample analysis

The field team consisted of a main supervisor, a principal
investigator and local community health workers. The latter
visited households day after day for 07 days. The most
commonly consumed foods were identified, then collected
from households in the various localities surveyed and taken
to the laboratory, where they were analysed using standard
AOAC methods. The in vitro bioavailability of iron was
studied using the method described by 41,

3. Statistics analysis

The statistical analysis was carried out by the IBM/SPSS
20.0 software for Windows using the ANOVA test followed
by Post Hoc Tukey test for the comparison of means. The
results were presented in the form of average + standard
deviation and Microsoft Excel 2016 was used for graphical
representations.

Results

Table 1 : Inventory of the foods most commonly consumed by the population of the Lekie Division of Cameroon

N° Common names Vernacular names Scientific names Food forms Mains ingredients

1 Groundnut sauce Fian Owondo Arachis hypogea Light sauce Groundnut + Palm oil

2 | Cassava leaves without salt Pkwem isusuga Manihot utillisima | Thick sauce Cassava leaves + palm nut juice

3 Zom leaves Zom Solanum aethiopicum | Thick sauce | Zom leaves + Groundnut + salt-free palm nut juice
4 Gnetum leaves Okok Gnetum africanum | Thick sauce Gnetum leaves + Groundnut + palm nut juice.
5 Salted cassava leaves Pkwem nkou Manihot utillisima | Thick sauce Cassava leaves + Groundnut + Palm oil

6 Cassava Moun Manihot esculenta Slice Cassava

7 Rice Oles Oryaza sativa Grain Rice

8 Plantain Ikouan Musa sp. Slice Plantain

9 Cocoyam Mebanga Xanthosoma sp. Slice Cocoyam

10 Cassava fufu Vuvu & moun Manihot esculenta Loaf Cassava flour
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The table above shows the foods most commonly consumed
by people in the Lekie Division. These are ranked from 1 to
5 for sauces and from 6 to 10 for side dishes, according to
their importance in the daily household diet. Common
names, vernacular names, scientific names, food forms and
the main ingredients in the composition of these differents
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foods are also presented in this table. The table shows that
Groundnut sauce is the most widely consumed sauce in
households, followed by cassava leaves without salt, zom
and okok, while cassava is the most popular side dish,
followed by rice and plantain.

Table 2 : Macronutrient content of the foods most consumed by the population of the Lekie Division of Cameroon (g/100g DM and FM)

Ech Dry matter Proteins Fats Carbohydrates Fibers Ash
(g/100g FM) (g/100g DM) (g/100g DM) (9/100g DM) (9/100g DM) (9/100g DM)

MA 43.56+0.2 2.67+0.07 0.67£0.5 92.2+2.2 3.43+0.38 0.99+0.0
OK 34.04+0.4 16.7+0.06 56.3+6.0 23.2+2.6 3.71+0.03 0.09+0.3
PS 19.80+0.6 28.3+0.05 41.3+2.5 19.4+1.6 4.40+0.06 6.59+0.5
SA 18.1540.5 30.1+0.04 40.3+2.8 17.5+2.8 3.73+0.08 8.33+0.6
PL 20.45+0.5 5.01+0.07 1.00+0.0 88.3+1.1 2.56+0.07 3.09+0.0
RI 27.30+£0.4 7.76+0.07 0.67+0.3 83.1+4.4 2.51+0.06 6.09+0.1
PK 20.04+0.8 12.7+0.07 54.0+1.0 25.6+1.6 3.76+0.05 3.90+0.4
Z0 25.18+2.2 24.5+0.25 60.7+2.5 8.56+1.0 3.15+0.02 3.09+0.0
CM 22.40+0.4 1.81+0.06 0.98+0.0 92.7+0.7 3.13+0.04 1.40+0.1
MC 32.02+0.3 9.97+0.05 0.360.0 82.3+0.8 3.32+0.02 4.10+0.5

Ech : Samples ; SA : Groundnut sauce ; ZO : Zom ; KP : Kpem ; OK : Okok ; PS : Salted Kpem ; MA : Cassava ; RI : Rice ; PL : Plantain ;

CM : Cassava fufu ; MC : Cocoyam

The table above shows the average dry matter, protein, fat,
carbohydrate, fibre and ash content of the various foods.
There was a significant difference between all the foods (p <
0.05). Dry matter content ranged from 18.15 g/100g MF for
Groundnut sauce to 43.56 g/100g MF for cassava. Protein
content ranged from 1.819/100g DM for the cassava fufu to
30.19g/100g DM for the Groundnot Sauce. Fat content
ranged from

0.36g9/100g DM for Cocoyam to 60.7g/100g DM for Zom.
Carbohydrate content ranged from 8.569/100g DM for Zom
to 92.79/100g DM for Cassava fufu. Fiber contents ranged
from 2.51g/100g DM for rice to 4.49/100g DM for salted
Pkem. Ash content varied from 0.099/100g DM for Okok
to 8.33g/100g DM for Groundnut sauce.

Table 3 : Micronutrient content of the foods most consumed by the population of the Lekie Division of Cameroon (mg/100g DM)

Ech Calcium Magnesium lIron Zinc Copper

MA 236.3+18.2 69.30+7.00 0.40+0.14 6.04+0.36 0.001+0.0
OK 274.0+14.2 200.6+21.2 1.7740.18 7.97+0.18 0.001+0.0
PS 596.0+19.6 143.6+28.5 7.03+0.12 26.5+0.83 0.001+0.0
SA 216.3+16.4 186.1+20.0 2.83+0.18 9.65+0.15 0.001+0.0
PL 364.0£3.60 59.30£6.50 0.94+0.13 5.81+0.27 0.001+0.0
RI 206.3£19.9 22.30£6.10 0.61+0.09 6.67+0.04 0.001+0.0
PK 438.0£27.6 172.6£10.5 3.62+0.16 5.91+0.10 0.001+0.0
Z0 296.0£5.20 153.1+21.1 3.45+0.10 10.0+0.33 0.001+0.0
CM 263.0+£4.40 69.30£7.50 1.10£0.02 7.59+0.31 0.001+0.0
MC 317.3+14.0 32.70+3.20 0.37+0.06 7.90+0.32 0.001+0.0

Ech : Samples ; SA : Groundnut sauce ; ZO : Zom ; KP : Kpem ; OK : Okok ; PS : Salted Kpem ; MA : Cassava ; RI : Rice ; PL : Plantain ;

CM : Cassava fufu ; MC : Cocoyam

The table above shows the average levels of calcium,
magnesium, iron, zinc, copper and phytates in the various
foods. There was also a significant difference between all
the foods (p < 0.05). Calcium levels ranged from
206.3mg/100g DM for rice to 596.0mg/100g DM for salted
Kpem. Magnesium levels varied from 22.3mg/100g DM for

Rice to 200.6mg/100g DM for Okok. Iron levels varied
from 0.37mg/100g DM for Cocoyam to 7.03mg/100g DM
for salted Kpem. Zinc levels varied from 5.81mg/100g DM
for Plantain to 10mg/100g DM for Zom. Copper levels were
trace in all the foods.
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Figl : Percentage of in vitro bioavailability of iron in the foods most commonly consumed by the population of the Lekie Division of Cameroon (%)
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The figure above shows the percentages of in vitro
bioavailability in the various foods. These percentages were
very low in all the foods. However, they ranged from 0.05%
for Rice and Cocoyam to 2.15% for Salted Kpem.

Discussion

Macronutrient content of the foods most consumed by
the population of the Lekie Division of Cameroon
(9/100g DM)

Dry matter and water content are key food parameters.
Knowledge of the water content of a food product is of vital
importance in that it makes it possible to estimate the shelf
life of a food product and to predict its storage conditions I,
Dry matter content ranged from 18.15 g/100g MF for
Groundnut sauce to 43.56 ¢g/100g MF for cassava, and
significant differences (P<0.05) were observed between the
different foods. This result was similar to that obtained by
(211 in Cameroon, but different from that obtained by 21,
Protein levels ranged from 1.81g/100g DM for fufu to
30.1g/100g DM for Groundnut Sauce. Significant
differences (P<0.05) were observed between the different
feeds. A diet containing sauces based on legumes, nuts and
seeds, Cucurbitaceae and leafy vegetables, like that of the
Lekie population is generally rich in protein 21, Our results
were similar to those obtained by [®l. Proteins are basic,
building blocks for a growing organism. They also play a
role in the body's defence system and cover the nitrogen
expenditure required for tissue renewal and the synthesis of
certain compounds involved in the proper functioning of the
body (enzymes, hormones) 4. They also constitute an
alternative source of energy for the body insofar as they
provide 4kcal or 17kj per gram.

As regards lipids in the foods analysed, levels varied from
0.369/100g DM for Cocoyam to 60.7g/100g DM for Zom.
Significant differences (P<0.05) were observed between the
different foods. All the sauces analysed had high lipid
contents. This can be explained by the fact that most of the
sauces are prepared using groundnuts and palm nuts, which
considerably raise the lipid content of these foods. Lipids
which provide 9 kcal/g or around 37KJ, are an important
source of energy and also help to enhance the sensory
qualities of food products (161, However, excessive fat intake
in the diet of individuals slows down the digestion and
absorption of carbohydrates and can lead to dietary
imbalance 1 1. Qur results were similar to those obtained
by 211,

The carbohydrate content of foods were high for all the
foods analysed. They ranged from 8.56g/100g DM for Zom
to 92.79/100g DM for Cassava fufu. Here again, significant
differences (P<0.05) were observed between the different
foods. These carbohydrate contents can be explained by the
fact that the accompanying supplements (tuber, plantain and
cereal) are known to be rich in starch and therefore in
carbohydrates, as are these sauces which contain nuts and
seeds. Sugars in general play a role that is mainly energetic,
but also structural (they are part of the composition of the
body's fundamental tissues : cartilage, nucleic acids, mucus,
antigenic substances) 4. Our results were different to those
obtained by [*? and [26],

Fibers levels in the foods analysed ranged from 2.51g/100g
DM for rice to 4.49/100g DM for salted cassava leaves.
Significant differences (P<0.05) were observed between the
different foods. Dietary fibers, mainly insoluble fibers,
regulates intestinal transit and captures part of the lipids and
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carbohydrates, which helps to regulate blood sugar levels
and prevent excess cholesterol. Thanks to their high degree
of saturation, these fibers have a positive effect on
overweight and metabolic diseases [*°. Our results were
same to those obtained 2, and higher than those obtained by
[21]

Ash contents in the foods ranged from 0.09g/100g DM for
Okok to 8.33g/100g DM for Groundnut sauce. The
differences were significant (P<0.05). These results were
similar to those of ! and [,

Micronutrient content of the foods most consumed by
the population of the Lekie Division of Cameroon
(mg/100g DM)

Calcium levels in the analysed foods ranged from
206.3mg/100g DM for Rice to 596.0mg/100g DM for salted
cassava leaves. Significant differences (P<0.05) were
observed between the different feeds. Such high calcium
levels could be justified by the high proportion of legumes,
nuts and seeds, and leafy vegetables in the daily diet of this
population. Calcium promotes better growth and
mineralisation of bones and teeth. These results were
superior to those of 291,

Magnesium levels varied from 22.3mg/100g DM for Rice to
200.6mg/100g DM for Okok. Here again, significant
differences (P<0.05) were observed between the different
foods. Magnesium is involved in iron metabolism, but high
magnesium consumption could increase parasitaemia, as
magnesium is a cofactor in the energy metabolism of
Plasmodium ™31, Some of the magnesium levels obtained
were similar to those obtained by [? while others were
similar to those obtained by 2,

Iron levels ranged from 0.37mg/100g DM for Cocoyam to
7.03mg/100g DM for salted cassava leaves. Significant
differences (P<0.05) were observed between the different
foods analysed. Overall, iron is very low in the diets of the
people of Lekie, due to low consumption of foods of animal
origin, and low proportions of leaves in preparations, even
though these leaves are known to be rich in iron B, Iron
promotes oxygenation of the blood in cells and muscles.
Similarly, by forming part of haemoglobin, it is effective in
preventing anemia [8. In addition, an iron-deficient diet
protects against malaria 1 because the Plasmodium
responsible for malaria penetrates iron-rich erythrocytes to
continue its 3. The iron levels obtained were similar to
those obtained by [?6], and lower than those obtained by [?],
Zinc levels in the foods analysed ranged from 5.81mg/100g
DM for Plantain to 10mg/100g DM for Zom. Significant
differences (P<0.05) were observed between the different
feeds. These levels can be explained by the populations'
diet, which includes green leaves that contain abundant zinc
(1 although their proportion is low in the preparations.
These levels were similar to those obtained by 2, for group
4 foods and those of [l Zinc is important for brain
development and immune system function [, Zinc
deficiency in humans can lead to stunted growth,
hypogonadism, anorexia, lethargy, skin changes and
blindness [?2],

Copper levels were trace in all the foods. This could be
explained by a diet low in seafood and certain legumes.
These results were lower than those obtained by [ and 24,
Copper is involved in iron absorption, metabolism and the
formation of elastic and connective tissues. It also has an
enzymatic function, acting as a cofactor in certain enzymatic
reactions in the body ],



International Journal of Food Science and Nutrition

In vitro bioavailability of iron of the foods most
consumed by the population of the Lekie Division of
Cameroon (%)

The in vitro bioavailability of iron in the foods analysed
ranged from 0.05% for rice and Cocoyam to 2.15% for
salted cassava leaves. This low percentage of bioavailability
could be explained by the essentially plant-based diet of
these populations, characterised by low consumption of
activators of iron absorption such as vitamin C and animal
proteins 71 11 Qur results were in agreement with those
(<5%) reported in the literature for a predominantly plant-
based diet (51, However, although these percentages were
low for all foods, salted cassava leaves showed the highest
percentage of iron bioavailability (2.15%) due to the
presence of smoked fish in its preparation.

Conclusion

In summary, this study shows that in the Lekie Division,
people essentially consume what they produce. However,
the food they eat is much higher in calories, but low in
certain key minerals such as iron. In view of these findings,
nutritional education needs to be planned as a matter of
urgency, lest the consequences of micronutrient deficiencies
in general, and iron deficiency in particular, have an impact
on health and economic performance in this Division.
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