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Abstract:

Introduction: In Mali, leafy vegetables are used by population in nutrition as food supplement and
ingredients of the sauces. They also have various therapeutic virtues such as antioxidant activities.

Objective: The purpose of this study is to evaluate the physicochemical composition and the antioxidant
activity of the leaves of Arachis hypogaea, Solanum aethiopicum, Hibiscus sabdariffa, Ipomea batatas and
Manihot esculentus from four different zones in the south of Mali.

Methods: Moisture, ashes, proteins, lipids, carbohydrate and minerals are determined respectively by
dehydration at 105°C, incineration at 600°C, Kjeldahl, Soxhlet and Anthrone. The antioxidant activity of the
aqueous and the methanolic extracts was evaluated by the DPPH and Ferric Reducing Antioxidant Power
(FRAP).

Results: Provenance has little influenced different parameters. The leaves of Manihot esculentus Gantz from
Bamako have the lowest moisture content (2.66 %) while those of Arachis hypogaeaof Ségou showed the
lowest ash content (4.44 %) however, those from Bamako has the lowest oil content (1.3 %). The leaves of
Hibiscus sabdariffa de Bamako and Arachis hypogaea have showed the lowest carbohydrates content
(3.22%).The results showed that methanolic andaqueous extracts of Arachis hypogaea et de Solanum
aethiopicum have the highest inhibition percentage80.65%, 79.76 %, 96.97 %, et 94.04 % a la concentration
de 5 mg/mL respectively.

Conclusion: Studied leaves vegetables are very rich in nutrient and present antioxidant activities. It would be
important to evaluate their biological activities.
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1. INTRODUCTION

Leaves vegetables play an important role in the dietary regimes of all the people in the world,
particularly in Africa, Asia and Oceanic, where they provide the essential part of nutritional and
medical need[1].

Sub-Saharan Africais endowed with a great diversity of food plants, among these are leaves
vegetables. [2]. They play an important role in agriculture, food and generate significant income in
both rural and urban areas. [3].

In Mali, leaves vegetables such as Arachis hypogaea, Solanum aethiopicum, Hibiscus sabdariffa,
Ipomea batatas and Manihot esculentus occupy a prominent place in the eating habit. They are grown
as vegetable plants and sold in markets. In addition, they have various therapeutic virtues such as
antioxidant activities and very beneficial against cardiovascular diseases.[4] [5].
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Oxidative stress is involved in many diseases as a trigger or associated with complications. Most
oxidative stress-induced diseases appear with age because aging decreases antioxidant defenses and
increases mitochondrial radical multiplication. [6], [7], [8].

Oxidant stress is the main initial cause of several diseases.[9]. It is the potentiating factor the
appearance of multi-acting diseases such as diabetes, rheumatism, Alzheimer’s and cardiovascular
diseases. [10].

However, despite their multiple virtues and the great interest they arouse in some consumers, very
little data exist on these leafy vegetables.

2. MATERIAL AND METHODS
2.1. Plant Material

The plant material was composed of leaves powder of Arachis hypogaea, Solanum aethiopicum,
Hibiscus sabdariffa, Ipomea batatas et de Manihot esculentus.

2.2. Methods
Sampling

Leaves of vegetables and plants were purchased with producers or harvested in the bush. These
samples came from five locations chosen at random whose Banamba, Bamako, Bougouni, Kati and
Ségou. The leaves were dried in the shade in the laboratory and sprayed.

Extraction

12.5 gpowder of each sample were introduced into 100 mL of distilled water and the set was boiled
for 2 hours. Similarly, 12.5 g of each sample were introduced in 100 mL of methanol and the set was
stirred for 2 hours. After cooling and filtration, the extracts were concentrated at rotavapor at
40°C then, the concentrated extracts were frozen and then lyophilized.

Determination of Moisture Content and Dry Matter

Moisture and dry matter content have been determined using oven at 105°C according to the
formulas:

% moisture = [(P1- PO) / PE] x 100

Dry matter = 100 — % moisture with: PO = weight of empty cup; P1= weight of cup after oven
treatment; PE = weight of sample

Determination of Total Ash Content
The muffle furnace set at 600°C was used to determine the total ash content according to the formula:

% Ash = [(P1- P0O) / PE] x 100, with: PO = weight of empty crucible; P1= weight of crucible after
incineration; PE = weight of sample

Dosage of Proteins

The total protein content was determined by the method of Kjeldahl according to the following
formula:

% Protein = [[(V1-Vo) X T x 0,014 x 100] / m] x 6,25, with:V1 = Volume of H,SO4used for titration of
sample; Vo = Volume of H,SOsused for titration of blank, T = Concentration of sulfuric acid (0,5
mol/L); m = weight of sample.

Dosage of Lipids

Total lipid content was determined by the method of Soxhlet using formula:

% lipids = [(P1-P0O) / PE] X100, with: PO =weight of empty balloon; P1 = weight of balloon
containing lipid; PE =weight of sample.

Dosage of Carbohydrates

The Anthrone method was used to assay total carbohydrates in the samples at 630 nm. The
concentration of each sample was determined from the standard calibration curve of glucose.
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Determination of Antioxidant Activity of Extracts by DPPH Method

The antioxidant activity of aqueous and methanolic extracts were evaluated by the DPPH method at
515 nm. Methanol has been used as negative control and ascorbic acid as positive control. The
following formula was used to determine the percentage of radical inhibition:

I (%) = [(Abs sample - Abs negative control) / Abs sample] x 100
With: | (%): Percentage inhibition; Abs sample: Absorbance of sample;
Abs negative control: Absorbance of negative control.

Determination of Antioxidant Activity of Extracts by FRAP Method

The reducing iron activity by the aqueous and methanolic extracts was evaluated by the FRAP method
at 700nm with ascorbic acid as positive control.

2.3. Statistical Analysis

The experiences were made in triplicate and every value represents an average. The average, the
standard deviation and the ANOVA test were made on the basis of the «Minitab” software. As for the
figures, they were made from Excel software.

3. RESULTS AND DISCUSSION
3.1. Physicochemical Composition of Domestic Leaves-vegetables
The tables I, lland 111 represent the physicochemical of the leave vegetables.

Tablel. Physicochemical Composition of Solanum aethiopicum leaves

Origin Moisture (%) Dry matter (%) Ash (%)
Bamako 3.93+0.30%8 96.07 + 0.307 17.73 + 0.08¢
Banamba 4.42+0.17°8 95.58 + 0.17A8 18.5 + 6.06
Bougouni 5.65+ 1.584 94.35 + 1.58° 17.17 £ 0.29P
Kati 4.74 +0.22°8 95.28 + 0.22A8 16 + 0.00¢F
Ségou 3.99 +0.708 96.01 + 0.70 21.13 +£0.328
Table2. Physicochemical Composition of Hibiscus sabdariffa leaves
Origin Moisture (%) Dry matter (%) Ash (%)
Bamako 4.46+0.30°¢ 95.54 +0.30 A 7.95+ 0.08AB
Banamba 6.29+0.25°€ 93.71+0.25 A 9.17 +0.34
Bougouni 4.83+0.09 ¢ 95.17 £ 0.09 A 8.67 + 3.01~
Kati 15+ 0.29 A 85+0.29°¢ 7.1+0.078B
Ségou 12.08 +1.59 B 87.92+ 1598 8.14 + 0.2AB
Table3. Physicochemical Composition of Manihot esculentus leaves
Origin Moisture (%) Dry matter (%) Ash (%)
Bamako 2.66 +0.05AB 97.34 + 0.054 8.29 + 0.25%
Banamba 5.48 +0.27 A 0452 +0.278 8.23+0.06”
Bougouni 3.86+0.22¢ 96.14 + 0.22 A8 8.33+0.58"
Kati 421+0.158¢ 95.79+0.154 8.00 + 0.00”
Ségou 3.85+0.11°¢ 96.15+0.114 8.69 +0.634

The moisture rate of these vegetables leaves ranges between 2.66 % and 15 %. This result is
significantly different from that found by Yao et al. (2020) whose values vary between 78.02 % and
93.73 %. This difference could be explained by the fact that their samples were in the fresh state.

The Ash content of vegetables leaves is 4.44 % to 21.13 %. These values are greater than those of
Prisacaru et al. (2017) who found as a certain content of 2.82 % when estimating heavy metal levels
in green leaves vegetables.

Nutritional and Energy Characteristics of Leaves-vegetables
Nutritional and energy characteristics of leaves vegetables are represented in the tables IV, V and VI.
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Table4. Nutritional and energy characteristics of Solanum aethiopicum leaves

Origin Carbohydrates (%) Lipids (%) Proteins (%) Energy value
Bamako 5.70 + 0.46" 3.33 £0.298 5.18+0.68¢ 73.53+5.678
Banamba 4.24 +0.428 3.5+0.878 7.73+0.208 79.39+7.168
Bougouni 5.58 + 0.21* 3.33 £0.4778 7.96+0.41B 87.13+6.038
Kati 5.39 + 0.48" 2.33+0.23° 8.1820.078 75.26+0.80°
Ségou 5.41+0.374 5.17 +0.76" 10.28+0.03* 109.26+7.534

Table5. Nutritional and energy characteristics of Hibiscus sabdariffa leaves

Origin Carbohydrates (%) Lipids (%) Proteins (%) Energy value
Bamako 3.28 £0.27¢ 5.00 + 0.5% 3.35+0.37° 71.51+4.35"8
Banamba 4.81 +0.4478 4.00 + 0.5%8 5.90+0.668 78.84+2.634
Bougouni 5.00 + 0.52A 4.5+ 0.82A 4.58+0.265C 82.78+10.05"
Kati 3.96 £ 0.915¢ 2.31+0.768 3.88+0.16°P 52.16+10.398
Ségou 3.78 £ 0.015¢ 24+0.738 5.54+0.09°B 58.90+6.308

Table6. Nutritional and energy characteristics of Manihot escu

lentus Gantz leaves

Origin Carbohydrates (%) Lipids (%) Proteins (%) Energy value

Bamako 5.81 + 0.66" 7.33 £0.764 5.10 £0.47° 109.68 +8.2285¢
Banamba 5.39 £ 0.31° 5+0.87¢ 8.67 +£0.34° 101.24 +8.35¢
Bougouni 3.57 £0.028 7.83 £ 0.584 10.52 +£0.26"8 126.85 +5.874
Kati 6.19 £ 0.41° 5.33 + 0.295¢ 11.23 £0.18* 117.67 £2.01"8
Ségou 4.99 + 0.69° 6.67 £ 0.2078 10.37 +£0.18" 121.46 +£3.34"8

These leaves vegetables are rich in lipids (1.37 a 7.83 %). These values are greater than those found
by Yao et al. (2020) in fresh vegetables (0.20 to 0.69 %). The proteins ensure the renewal of cells and
the growth of children. The proteins content between 3,35 et 11,53 % are greater than those obtained
by Moussa et al. (2007) (Manihot esculentus = 7 %).

The amount of carbohydrate is included between 3,28 et 6,86 %. These carbohydrates are mainly
concentrated in the form of starch (FAO, 1997).

Quantitative Analyzes of Antioxidant Activity of Methanolic Extract of Leaves Vegetables (% DPPH
Inhibition)

Figures A and B represent the percentage ofDPPH inhibition ofArachis hypogaea, Solanum
aethiopicum.
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Figurel. Percentage of DPPH inhibition by the methanolic extract of Arachis hypogaea (A) and Solanum
aethiopicum (B)
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The results showed that the methanolic extracts of the leaves of Arachis hypogaea and Solanum
aethiopicum have had the highest inhibition percentage respectively 80,65%, and 96,97 %. There
remained low compared to that of ascorbic acid (99,78 %). Antioxidant molecules such as ascorbic
acid, tocopherol, flavonoids and tannins reduce and discolute DPPH because of their ability to yield
hydrogen. [11].

Quantitative Analyzes of Antioxidant Activity of Aqueous Extracts of Leaves Vegetables by FRAP
Method

Figures C et D represent the reducing power of iron by the aqueous extracts of Manihot esculentus
and Ipomea batatas.
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Figure2. Reducing power of iron by the aqueous extracts of Manihot esculentus (C) and Ipomea batatas (D)

The antioxidant activity of aqueous extracts of leaves vegetables has been evaluated using FRAP
method. The latter is simple, fast and reproductible test [13]. It is a universal and can be applied as
well as plants, plasma, in organic and aqueous extracts [14].

4. CONCLUSION

This study showed that the leaves of Arachis hypogaea, Solanum aethiopicum, Hibiscus sabdariffa,
Ipomea batatas et de Manihot esculentus are rich in nutrients and have antioxidant activities. They
can contribute to supported malnutrition and cardiovascular diseases. Then we need to deepen the
chemical and biological study.
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