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Abstract

Plantain peels are bulky rubbish in Man. However, Man households use chemical potasses to attenuate their sauces. The general
aim of this study is to use plantain peels as a natural potash to attenuate the taste of certain Manx dishes. To achieve this objective,
a preliminary survey was carried out on how potash is used in Man. Natural potash was manufactured after drying and
incinerating plantain peels (green and ripe). The physico-chemical parameters of the potasses produced were determined. The
survey revealed that 40% of the population uses chemical potasses. Determination of the physico-chemical parameters of the
natural potasses produced enabled us to observe their alkaline nature and their richness in mineral salts. The potasses produced
have potassium contents (24.534).45%-74.4440.3%), calcium (0.0740.2%-12.67+0.56%), iron (2.8040.35- 3.0140.45) and pH
values (10.43 £0.68-10.45 +0.76). Potash based on green peel is the richest and most recommended. Processing plantain peels in
the same way as natural potash would help to reduce waste.
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1. Introduction

The plantain banana is grown mainly for its fruit [12]. course in developing countries [21]. Plantain peel can also be
Plantains are used to make dishes in some African and Eu-  used as a therapeutic remedy, as well as being useful in
ropean countries [16, 11]. making beer in Central Africa [21]. However, in C&e d'lvoire,

In terms of global production, they are the fourth most  plantain peels are discarded and constitute bulky refuse [17].
important agricultural product after wheat, rice and maize,  Plantain peel, on the other hand, has a high potassium content
ranking first in fruit production and a crop that plays a major  (59.5%) according to [4] and also has flavours that are bene-
role in the food security of developing countries [8] In CGe  ficjal to humans [11]. Some Ivorian households use chemicals
d'Ivoire, plantain is the third most important food crop after  g,ch as sodium bicarbonate, sodium hydrocarbonate, sodium
yam and cassava [11]. Its fruits are very useful for humanand  chioride and potassium hydroxide to preserve or modify the
livestock nutrition, as they are a source of proteins, lipidsand  appearance or taste of food during cooking [17]. The use of
vitamins [11]. Consumption by humans varies according t0  these chemicals without respecting the dose standards in
circumstances, and they can be used as a dessert or as a main cooking food can lead to illness [4]. Potassium hydroxide,
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commonly known as potash and used in cooking certain
Ivorian dishes, is a solid that is very rich in potassium but
deteriorates easily and is no longer necessary once exposed to
the air [10].

Scientific studies are being carried out into the manufacture
of natural and inexpensive additives capable of preserving the
colour of food during cooking [10]. The main objective of this
study is to use plantain peel as a food additive in the cooking
of certain local dishes in the town of Man. Specifically, the
aimis to:

1) conduct a survey of households in the town of Man to

determine how potash is used,

2) manufacture potash from the green, ripe peel of plantain
bananas,

3) compare the physico-chemical parameters of potash
made from plantain peel with those of potash made from
cocoa shells produced by the local population of Man,

4) and finally, test these potasses on a local maize-based
meal.

2. Materials and Methods

2.1. Plant Material

The plant material used was plantain (Musa x AAB). Green
and ripe plantain peels were used, along with cocoa pods
(Theobroma cacao).

2.2. Geographical Location of the Town of Man

This study was carried out in the town of Man. The town of
Man is located in the west of C&e d'lvoire, at latitude 7
24 North and longitude 7=33” West. It is bordered to the
north and west by Biankouman and Danan& and to the south
by Bangolo (Figure 1). It is a mountainous, forested area with
a mountain climate, a long rainy season and a short dry season
that favours the formation of dense forest. The commune of
Man is one of the major plantain-producing regions in C&e
d'lvoire [13, 18].

- J }e “
COTE D'IVOIRE C 0743
ﬁ MALI b 1: :
. ol { Y ) X
\ (S 2 j BURKINA L
- s . s ol P 5
| - /« & ,,\upﬂ'g,e;g \‘ - )
p ~. \;\‘ < 2 )
/'./ " -
b ~ Vel \ ve
N | - {
I‘ Odienné Boundiali h-rkm-.r.-dm.-rmm S 3 ,\
\ 3 @ N
\o? @ |
Y Korhogo Sopra. 4
GUINEE 4
p
.\\‘ |
A «Dabakal \
. \
vy Touba A !
"’\ S«‘-gt:éla Jankono « Katiola Bondou l.O:J _r/
J -~
1\ f
o ) P Bouaké Tanda /
NN @ Zuénoula J
) Mbahiakro j GHANA
, and . - J 1 ¥
‘\Ua'mm Agnibikkrou )
< Agnibilékrou /
Biloa Bouafle. Bokanda ) gy
§ Biinnd . m YAMOUSSOUKRO_ /
/d . . o Abengourou
‘38 . £ S
S Guiglo® oy Oumé Dimbokro ~Bongouanou |
Gagnoa e N\
9 ° e Adzopé \
g Oi A(;lx:v.l!c \
g Soubré ivo
LIBERIA e Lakota @ i
\ N
¢ ABIDJAN  Aboisso |
\y A
e Dabou o D .Adok(: {,\
ol
{ Sassandea Grand-Bassam —
- .
§ San-Pédro
| -
g Tbou Drision Géographicue de & Direction des Archves
9 100 ko du Ministére des Aftares Etrangéres © 2004

Figure 1. Geographical location of the town of Man.
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2.3. Method

2.3.1. Survey

A survey was conducted in the town of Man to determine
the frequency of use of potash in cooking. For this study, 04
districts were chosen because of the high use of plantain in
these areas. The survey was carried out among several
households in these neighbourhoods.

2.3.2. Sampling

The ethnobotanical investigations were carried out from
January to March 2021 in the neighbourhoods of the city of
Man (CAFOP, Libreville, Thé&ése, and Koko neighbour-
hoods). The survey was carried out in 100 households, with 25
households in each neighbourhood. The methodology adopted
was that of a semi-structured interview based on a
pre-developed questionnaire used by many authors ([5, 9, 14,
19]). The questionnaires focused on the frequency and mode
of use of potash in these different districts of the city of Man.
The target population consisted of housewives, restaurant
owners and porridge sellers who were selected at random. The
interviews were generally conducted with the help of an
interpreter in the local language Yacouba, in Dioula or in
French, depending on the interviewees.

2.3.3. Analytical Methods

(i). Nutritional Analysis of Plantain Peels and Cocoa
Pods Collected for Potash Production

The water and ash content of plantain peels (green and ripe)
and cocoa pods were determined using the [3] method.

(if). Manufacture of Potash from Plantain Peels and
Cocoa Bean Shells

Potash was manufactured using the method described in [4].
Plantain peelings (green and ripe) and cocoa shells were
oven-dried at 105<C for 24 hours. After drying, the fragments
were incinerated in a muffle furnace at 550 <C for 5 h. The ash
obtained was cooled on the bench using method [2]. The
cooled ash was placed in flasks and stored at room tempera-
ture. The ash from each plant sample was then spread out in a
sieve and washed with distilled water. The mixture was fil-
tered for 24 h and the filtrate obtained was filtered through
filter paper. The ash filtrate thus obtained represents the
potassium stock solution. This potash stock solution was
boiled on an electric stove at 350<C for 4 hours to obtain a
paste, which was oven-dried at 200<C for 6 days to obtain the
solidified form found on the various markets [15] (Figure 2).

Plantain peel or cocoa shells

‘Washing plantain peels and cocoa shells

u

Oven drying at 105°C of plantain peels and cocoa shells for 24 hours

¢

| Incineration in a muffle furnace at 550°C of dried cocoa peels and shells for 24 hours. |

«

| Cooling of the ash obtained usine the Afnor method (1998) |

n

Bottling and storage of vegetable potasses

Figure 2. Plant potash production diagram (Source: [4]).

(iii). Physico-chemical Analysis of the Potasses
Obtained

The pH of the various potasses obtained was determined
using a pH meter. The mineral salts contained in the various
potasses obtained were determined using an X-ray spectrometer.

(iv). Organoleptic Testing of the Potasses Obtained

The potasses obtained were tested on maize grains im-
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mersed in water for 24 hours.

2.3.4. Statistical Analysis

The physical and chemical parameters were analysed using
XLSTAT 7.5.3 software. Means were compared using Dun-
can's test with a threshold of 5%.
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3. Results and Discussion

3.1. Surveys

Our survey revealed that 40% of the population use potash
while 60% do not. The population uses both homemade and
chemical potash (Figure 3). Homemade potash is based on
cocoa shells and chemical potash is based on potassium
hydroxide. Those who use potash revealed that they use it to
soften beef (68%), to reduce the acidity of certain sauces such
as tomato and leaf sauces (24%) and also to preserve sauces

(8%) (Figure 4).

The arguments given by potash users in the town of Man
are in line with those of [1], who states that African potash is
used a lot in African cooking to reduce or completely elimi-
nate the acidity of certain dishes such as tomato sauce or
sorrel sauce. It makes certain leaves easier to cook and pre-
vents bloating when introduced into the preparation of beans.

The low level of potash use in some areas of Man is thought
to be due to the fear of stomach ulcers. Potash is also used
more by porridge sellers and some restaurant owners in Man.

W Without potash

M potash

Figure 3. Breakdown of respondents on the use of potash.

m Softening of the meat
M Shortening the sauce

Life of the sauce

Figure 4. Distribution of potash use in the town of Man.
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3.2. Analytical Methods for Plantain Peels and
Cocoa Shells

3.2.1. Determination of Water Content

The results of the moisture content of the three (3) samples
used are shown in Figure 5. These results show that Theo-
broma cocoa hulls have the lowest moisture content (15.86 +
0.36%), while green Musa paradisica peels have the highest
moisture content (85.60 * 0.56%) and that of ripe peels is

90.00% 85.60%
80.00%
70.00%
60.00%
50.00%
40.00%
30.00%
20.00%
10.00%

0.00%
Green peel

83.85 £0.76%. Green and ripe plantain peels have different
water contents at the 5% threshold.

The water contents of the plantain peels used and of the
cocoa shells are lower than those obtained by [4]. The authors
obtained water contents for plantain peels of between 72.38 +
0,23% and 81.96 £0,45%, compared with 10.35 £0,76% for
cocoa shells. This difference was due to the variety of plan-
tains and cocoa pods used. The water content of green plan-
tain peels is similar to that of peels of the Orishele variety
obtained by [7], which is 85.3%.

83.85%

15.86%

Cocoa shells

Ripe peels

Figure 5. Moisture content of plantain peels (green and ripe) and cocoa shells.

3.2.2. Determination of Ash Content

The ash contents of the three plant materials, Theobroma
cacao shells and ripe and green Musa paradisica peels, are
shown in Figure 6. The analyses show that cocoa shells have
the highest ash content (27.19 +0.45%). Green peels had an
ash content of 23.82 +0.76%, while ripe peels had an ash
content of 19.28 +£0.13%. The samples used have different
ash contents at the 5% threshold.

30

25 23.82

Green peel

Ripe peels

The ash content of the plantain peels and cocoa shells used
is lower than that obtained by [4] when cassava leaf chloro-
phylls were preserved by potash filtrates. This difference in
results can be explained by the difference in homogeneity of
the ashes obtained. In fact, the ash from peels (green and ripe)
presents an aggregation of ash, whereas the ash from cocoa
shells is a homogeneous powder.

27.29

15.39

Cocoa shells

Figure 6. Ash content of plantain peels (green and unripe) and cocoa shells.
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3.3. Physico-chemical Analysis of the Potash
Obtained

3.3.1. Determination of Ash Minerals

The mineral profile of the potasses manufactured is shown
in Table 1. The potasses produced contain the same types of
mineral salts but at different levels at the 5% threshold. The
chemical or mineralogical composition of the ash from plant
matter showed the presence of potassium, calcium, iron and
zinc. The green skins and cocoa shells have a potassium
content of 74.44 +0.34% and 80.01 +=0.91% respectively,
compared with 24.53 £0.45% for the ripe skins. The richness
of the mineral elements potassium, calcium and magnesium in

plantain peel potash was also reported by [4]. This difference
in potassium content in plantain peel potash could be ex-
plained by the different physiological state of the bananas.

The peel of green plantains contains large quantities of
chlorophyll, which has not yet been broken down by the
enzyme responsible for changing the colour of the peel from
green to yellow, and for breaking down the chlorophyll into
cellulose, thus reducing the mineral content of the banana as it
ripens. As far as cocoa shell ash is concerned, the high level of
potassium in the shells can be explained by the large amount
of fertiliser containing a high potassium content used during
cocoa cultivation to enable the plant to grow and produce
cocoa pods of very high quality.

Table 1. Mineral profile of potash manufactured.

Sample Potassium (%) Calcium (%) Iron (%) Zinc (%)
Green skins 74,4440 347 12,6740,56¢ 3,010,459 0,0940,78°
Mature skins 24,534, 45° 0,0740,2¢ 2,800,359 0,0240,0°
Cocoa shells 80,0120,91° 17,1740,12° 0,3940,12" 0,320,18"

Values in the same column followed by different letters show significant differences (p< 0.05). Each value is the average of the results obtained

over 3 determinations %standard deviation of this average.

3.3.2. Determination of pH

The different pH values of the potasses manufactured are
shown in Table 2. The potasses manufactured are all basic.
Potasses based on green and ripe plantain peels have sensitive
pH values equal to the 5% threshold (pH of potasses based on
green peels 10.43 +0.68 and 10.45 +0.76). However, their pH
is lower than that of cocoa shell-based potash (10.66 +0.58).

The pH values of the potasses obtained are close to those
found by [22] and [20] which are 10.13 and 10.9 respectively.
The differences could be attributed to the production area of
the plantains and cocoa and the conditions under which the
solutions were prepared. Similarly, according to [22], this
high pH value could be due to the presence of alkaline oxides:
calcium oxide (CaQ), potassium oxide (K,0), sodium oxide
(Na,0) and magnesium oxide (MgQ). The alkaline nature of
potasses is in line with the findings of [6], who state that
potasses are alkalising products with a variety of culinary
uses.

Table 2. pH of filtrates of manufactured.

Sample pH value

Green skins 10,43 +0,68 2
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Sample pH value
Mature skins 10,45 +0,76°
Cocoa shells 10,66 +0, 58 °

Values in the same column followed by different letters show sig-
nificant differences (p< 0.05). Each value is the average of the results
obtained over 3 determinations *standard deviation of this average.

3.3.3. Organoleptic Testing of These Potasses
Obtained on a Local Dish from the Town of
Man

The purpose of the organoleptic tests was to test the inten-
sity of colouring on maize grains after addition of the potasses
produced. The results obtained are shown in Figures 7 and 8.
The colour intensity of the maize is due to the presence or
absence of potassium in the potash. In fact, on contact with the
potash, the maize, which is initially whitish in colour, turns
light yellow or darker, or does not change colour after 24
hours of contact, depending on the amount of potassium
involved. The high potassium content of the potasses from the
green peel and cocoa shells would explain the high colour
intensity of these in the maize experiment.

The conservation of the colour of maize grains after addi-
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tion of the potasses obtained was also observed by [4] on
green vegetables after addition of the potash extracted from
the shank of the Corn 1 plantain diet (Musa esculenta). These
authors observed that the potash extracted from the stem of
the plantain diet, once added to the cooking, preserved the
chlorophyll 4 days later and maintained the green colour of
the vegetables.

®) ®B)
Figure 7. Colour intensities of maize kernels after the addition of
potash based on green (A) and ripe (B) plantain peels.

Figure 8. Colour intensity of maize kernels after the addition of
cocoa shell-based potash.

4. Conclusion

The aim of the study was to use plantain peels (green and
ripe) to make potash, which is used to cook certain local
dishes in Man. The study showed that, despite its presence on
the Man market, potash is used less by the Manx population.
From a physico-chemical point of view, the potash made from
plantain peels was rich in mineral elements such as potassium
and calcium, with a basic pH. The mineral content of potash
produced in this way coincided with that of potash made from
cocoa pods. It could also be used for cooking dishes that
require the addition of potash.

Looking ahead, it would be wiser to:

1) prove that potash has curative effects on certain skin

diseases,

2) find the precise quantity of potash for a remedy against

gastric ulcers.
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CAFOP Teacher Training Centres
(CAFOP)
Afnor French Association for

Standardisation
Association of Officical
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Hydrogen Potential
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AOAC International
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