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1. INTRODUCTION 

Interest in leafy greens has grown following 

epidemiological studies relating dietary habits to the 

prevalence of certain diseases such as obesity, diabetes, 

cardiovascular disease (CVD) and high blood pressure.
[1]

 

Leafy green vegetables are an important part of a healthy 

diet. They’re packed with vitamins, minerals and fiber 

but low in calories. Eating a diet rich in leafy greens can 

offer numerous health benefits including reduced risk of 

obesity, heart disease, high blood pressure and mental 

decline.
[1,2]

 Indeed, these leaves are valuable sources of 

nutrients, especially in rural areas where they contribute 

substantially to the supply of protein, minerals, vitamins, 

fiber and other nutrients, which are usually scarce in the 

daily diet.
[2]

 Like the aforementioned nutrients, these 

leaves contain other substances that play an important 

role in human health.
[3]

 The richness of these leaves in 

secondary metabolites is often sought in therapy. Over 

decades of research, polyphenols have been shown to be 

widespread throughout the vegetative apparatus of 

plants. Thus, these active molecules are of great interest 

for their beneficial effects on health, in particular as anti-

inflammatory, anti-cancer, antioxidant and 

neuroprotective agents.
[4]

 In addition to their nutritional 

importance, the leaves are of significant economic and 

social interest due to their relatively low cost and the 

ease and speed of their preparation.
[5]

 The general 

objective of this work is to determine the nutritive and 

antioxidant properties of leaf powders of Apium 

graveolens, Adansonia digitata, Talinum Triangulare and 

Moringa oleifera for their use in the treatment of chronic 

diseases. 

 

2. MATERIALS AND METHODS 

The plant material used in this work consists of leaves of 

Apium graveolens commonly called celery, leaves of 

Adansonia digitata commonly called baobab, leaves of 

Talinum triangulare known as "mamichou" and leaves of 

Moringa oleifera. These leaves were purchased at the 

Gouro market in the commune of Adjamé (Abidjan, 

Ivory Coast). The leaves were identified and certified at 

the Center National de Floristique (CNF) of the Félix 

Houphouët Boigny University of Cocody (Abidjan, Ivory 

Coast). 

 

2.1. Preparation of plant material 

The leaves of Apium graveolens, Adansonia digitata 

(baobab), Talinum Triangulare and Moringa Oleifera 

were cut, washed and then dried at a temperature of 45°C 

in an oven (Memmert, Germany) for 72 hours. They 

were ground separately using a Moulinex (France) type 

mixer. The powders obtained were sieved with a sieve 
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0.08 mm in diameter. The powders thus obtained were 

packaged in polystyrene bags and then stored at a 

temperature of 8°C in the refrigerator until their use. 

 

2.2. Chemical analysis of leaf powders  

Several chemical analyzes were carried out on the 

powders of the leaves of the three plants: 

- Humidity and dry matter content, the ash content 

and the crude protein.  

- The total sugar  

- The lipid content  

- The determination of the crude fiber  

- The determination of minerals (sodium, potassium, 

phosphorus, iron, magnesium, calcium and zinc)  

- The carotenoid content  

- The determination of the content of beta-carotene, 

lycopene and vitamin A  

- The phenolic compounds  

- The determination of the tannin content  

- The flavonoid  

- The antioxidant activity of leaf powders  

 

3. RESULTS 

3.1. Chemical Characteristics of Leaf Powders 

Table I presents the chemical characteristics of the leaf 

powders of Apium graveolens, Adansonia digitata, 

Talinum triangulare and Moringa oleifera. The results 

show that the dry matter rates vary from 76.67±1.15% to 

91.94±0.03%. The highest dry matter content is observed 

in the leaf powder of Adansonia digitata (91.94±0.03%). 

On the other hand, the lowest dry matter content 

(76.67±1.15%) was determined in Talinum triangulare 

leaf powders. Concerning the protein contents of the 

different leaf powders, the values obtained are 

significantly different at the 5% threshold, and are 23.4 

±0.00%; 26.6±0.01%; 28.6±0.00% and 21.2±0.00% 

respectively for Apium graveolens, Adansonia digitata, 

Talinum triangulare and Moringa oleifera. As for the fat 

contents in the leaf powders, they are significantly 

different (P ≤ 0.05). Apium graveolens (3.4±0.01%) and 

Moringa oleifera (3.5±0.00%) powders have the highest 

levels. The lowest value was determined in leaf powders 

of Adansonia digitata with a rate of 2.2±0.01%. The 

different powders analyzed are excellent sources of 

fibers whose average contents are between 30.77±0.46% 

dry matter (DM) for Apium graveolens and 45.33±0.58% 

DM for Talinum triangulare and vary significantly (P ≤ 

0.05) from sheet to sheet. Apium graveolens appears 

richer in total fiber. With regard to the total ashes of the 

different leaf powders, the analysis of the results 

indicates that their contents differ very significantly at 

the 5% threshold. The leaf powder of Adansonia digitata 

presents the highest value with 20.04±0.32% DM. The 

lowest value is 10.58±0.03% DM for Talinum 

triangulare leaves. The analysis of the nutrient content of 

these powders in relation to the dry matter shows that the 

dominant macronutrients are total sugars and proteins. 

With regard to total sugars, their content varies from 

1434.81 ± 24.24 mg / 100 g for Talinum triangulare to 

3818.01 ± 42.43 mg / 100 g for the leaves of Adansonia 

digitata. The other contents are respectively 2092.73 ± 

15.16 mg / 100 g for Apium graveolens and 3079.61 ± 

39.40 mg / 100 g for Moringa oleifera. Thus, the total 

sugar contents vary according to the different leaf 

powders. Statistical analysis revealed a significant 

difference at the 5% level in the level of total sugars in 

the different leaves. As regards the reducing sugar 

contents of the leaf powders, they are between 

38.13±1.48 mg/100g and 1064.24±6.43 mg/100 g of dry 

matter. Statistical analysis showed that these levels are 

very significantly different (P ≤ 0.05). Adansonia 

digitata has the highest content of reducing sugars while 

the lowest content is observed in the leaves of Talinum 

triangulare. The results on the mineral composition of 

the various leaf powders analyzed are presented in Table 

II. The different leaf powders analyzed are very rich in 

minerals, particularly potassium and calcium with 

contents varying respectively from 766.95±12.05 

mg/100g (Apium graveolens) to 1094.96±7.58 mg/100g 

(Moringa oleifera) ash for potassium and 

1045.40±5.05mg/100g Talinum triangulare to 

3229.49±29.34mg/100g Apium graveolens ash for 

calcium. On the other hand, the iron and zinc contents 

are relatively low in these leaf powders with respective 

values of 66.68±1.19mg/100g Apium graveolens for iron 

and 5.79±0.66mg/100g Adansonia digitata for zinc. The 

values of the phosphorus, magnesium and sodium 

contents are respectively between 169.60±2.51mg/100g 

Talinum triangulare and 499.12±7.97mg/100g Apium 

graveolens for phosphorus, 147.58±5.44mg/100g 

Moringa oleifera and 555.07±4.00mg/100g Talinum 

triangulare for magnesium and 28.26±2.62mg/100g 

Adansonia digitata and 381.52±8.73mg/100g Apium 

graveolens for sodium. 

 

Table I: Chemical characteristics of the different leaf powders of the plants studied. 

 Apium graveolens Adansonia digitata Talinum triangulare Moringa oleifera 

Dry matter % 87,44±0,03
c
 91,94±0,03

d
 76,67±0,03

 a
 78,45±0,04

b
 

Proteins % 23,4±0,00
b
 26,6±0,01

c
 28,6±0,00

d
 21,2±0,00

a
 

Lipids % 3,4±0,01
b
 2,2±0,01

a
 5,8±0,00

c
 3,5±0,00

b
 

Fibers % 30,77±0,46
a
 41,67±0,29

c
 45,33±0,58

d
 36,10±0,17

b
 

Ash % 19,27±0,12
c
 20,04±0,32

d
 10,58±0,03

 b
 9,87±0,12

a
 

Total Sugar mg/100g 2092,73±15,16
b
 3818,01±42,43

d
 1434,81±24,24

a
 3079,61±39,40

c
 

Reducing sugar mg/100g 180,32±0,00
b
 1064,24±6,43

d
 38,13±1,48

a
 321,36±2,21

c
 

The means followed by the same lowercase letter on a line are not significantly different at the 5% level according to 

Duncan's test. 
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Table II: Mineral composition of the leaf powders of the plants studied in mg per 100g of dry matter. 

 Apium graveolens Adansonia digitata Talinum triangulare Moringa oleifera 

Sodium 381,52±8,73
d
 28,26±2,62

a
 225,07±3,58

c
 49,20±3,87

b
 

Magnesium 425,50±9,12
c
 196,46±3,44

b
 555,07±4,00

d
 147,58±5,44

a
 

Phosphorus 499,12±7,97
c
 246,88±1,49

b
 169,60±2,51

a
 242,68±4,50

b
 

Potassium 766,95±12,05
a
 1092,16±11,84

c
 938,67±4,04

b
 1094,96±7,58

c
 

Calcium 3229,49±29,34
d
 1560,57±10,03

c
 1045,40±5,05

a
 1130,70±4,11

b
 

Iron 66,68±1,19
c
 39,22±1,67

b
 9,53±0,47

a
 82,33±2,52

d
 

Zinc 4,13±0,81
a
 5,79±0,66

b
 5,50±0,20

b
 3,85±0,66

a
 

The means followed by the same lowercase letter on a line are not significantly different at the 5% level according to 

Duncan's test.  

 

3.2. Phytochemical characteristics of leaf powders 

The results of the analyzes of some chemical groups 

responsible for the therapeutic effects carried out on the 

powders of the leaves of Adansonia digitata, Talinum 

triangulare, Apium graveolens and Moringa oleifera are 

grouped in the table. This table shows that these different 

powders contain polyphenols, beta-carotenes, vitamin A, 

lycopene, flavonoids, tannins and antinutritional factors 

such as phytates and oxalates. The analysis of the results 

shows that the total polyphenol content of leaf powders 

varies from 441.01 ± 16.22 to 1350.91 ± 1.10 mg Emg / 

100 g of dry matter. The lowest content of phenolic 

compounds was recorded in Talinum triangulare leaf 

powders (441.01±16.22mg Emg/100g) and the highest 

content in Adansonia digitata leaf powders (1350.91±1 

,10mg/100g). Statistical analysis shows significant 

differences at the 5% level between the different leaf 

powders. As regards the flavonoid contents, they vary 

from 2.98±0.18 to 52.62±1.60 mg/100 g of dry matter. 

The lowest levels were recorded in the leaf powders of 

Apium graveolens and Talinum triangulare with 

respective values of 2.98 ± 0.18 and 4.12 ± 0.25 mg / 

100 g, followed by Moringa oleifera with 39.75 ±0.97mg 

/ 100g. The highest value was observed in Adansonia 

digitata powders (52.62±1.60 mg/100 g). Thus, the 

statistical analysis showed a significant difference 

between the different leaves. Relative to the carotenoid 

contents of the different leaf powders, they are 

40.54±0.94 mg/100g; 63.19±0.37mg/100g; 

49.39±0.01mg/100g and 98.03±0.61mg/100g 

respectively for Apium graveolens, Adansonia digitata, 

Talinum triangulare and Moringa oleifera. The highest 

content was obtained in Moringa oleifera leaf powders 

while the lowest content in Apium graveolens leaf 

powders. The carotenoid contents in the different leaves 

are very significantly different at the 5% threshold. The 

powders from the different leaves are also very rich in 

vitamin A and their content is correlated with the beta-

carotene content. Vitamin A contents vary from 

1119.16±93.82µg/100g to 1752.83±13.19µg/100g of dry 

matter. The lowest vitamin A content was recorded in 

Moringa oleifera leaf powder and is 

1119.16±93.82µg/100g. On the other hand, the highest 

content was observed in the leaf powders of Apium 

graveolens and is 1752.83±13.19µg/100g of dry matter. 

Statistical analysis does not show any significant 

difference between the vitamin A contents of the leaf 

powders of Adansonia digitata, Talinum triangulare and 

Moringa oleifera, while there is a significant difference 

(P<0.05) between the leaf powder of Apium graveolens 

and all other leaf powders. 

 

The analysis of Table II also shows that the various leaf 

powders studied contain several anti-nutritional factors, 

in particular tannins, phytates and oxalates. As regards 

the tannin contents, they oscillate between 94.57±0.52 

and 281.19±7.09 mg / 100 g of dry matter. Statistical 

analysis showed significant differences (P ≤ 0.05) 

between these different leaf powders. The highest tannin 

content was determined in leaf powders of Adansonia 

digitata. Phytate results showed a variation from 

20.22±0.57 mg/100g to 80.32±0.56 mg/100g, 

respectively for Moringa oleifera and Talinum 

triangulare powder. These different contents vary 

significantly in the different powders (P<0.05). The 

highest values are found in Talinum triangulare leaf 

powders while the lowest value is observed in Moringa 

oleifera. On the other hand, the oxalate content is 

considerably high in Moringa oleifera 

(1863.33±11.55mg / 100g). The lowest content was 

observed in Talinum triangulare powder 

(385.00±11.00mg/100g). The oxalate contents of the 

leaves of Apium graveolens, Adansonia digitata, Talinum 

triangulare and Moringa oleifera are very significantly 

different (P<0.05). 

 

3.3. Antioxidant activity of leaf powders 

The antioxidant activity of leaf powders is shown in 

Figure 1. Different leaf powders show significant and 

variable antioxidant activities. Thus, the lowest 

concentration of extract that results in a percentage 

inhibition of 50% (IC50) or (IC50) is observed with 

Adansonia digitata leaf powder (3.45 µg/ml). Adansonia 

digitata leaf powder therefore has a higher antioxidant 

activity than other leaf powders. It is followed 

respectively by the antioxidant activity of Moringa 

oleifera with an IC50 of 8.02 µg / ml and of Apium 

graveolens with an IC50 of 13.58 µg / ml. The lowest 

antioxidant activity was obtained with Talinum 

triangulare with an IC50 of 112.82µg/ml.  
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Table II: Phytochemical composition of the leaf powders of the plants studied. 

 
Apium graveolens 

(P1) 

Adansonia digitata 

(P2) 

Talinum triangulare 

(P3) 

Moringa oleifera 

(P4) 

Polyphenols (mg Emg/100g) 848,25±3,37
b
 1350,91±1,10

d
 441,01±16,22

a
 1142,15±1,85

c
 

Flavonoids (mg Eq/100g) 4,12±0,25
b
 52,62±1,60

d
 2,98±0,18

a
 39,75±0,97

c
 

Lycopene (mg/100g) 1,34±0,02
b
 3,25±0,17

c
 1,36±0,01

b
 1,12±0,04

a
 

Total carotenoids (mg/100g) 40,54±0,94
a
 63,19±0,37

c
 49,39±0,01

b
 98,03±0,61

d
 

Beta-carotene (mg/100g) 21,03±0,16
b
 13,97±0,57

a
 13,56±0,01

a
 13,43±1,13

a
 

Vitamin A (µg/100g) 1752,83±13,19
b
 1164,45±47,22

a
 1129,72±0,96

a
 1119,16±93,82

a
 

Tannins (mg/100g) 104,31±1,57
a
 281,19±7,09

c
 94,57±0,52

a
 202,23±1,71

b
 

Phytate (mg/100g) 38,04±0,15
b
 45,21±0,04

c
 80,32±0,56

d
 20,22±0,57

a
 

Oxalate (mg/100g) 1265,00±11,00
c
 509,67±16,80

b
 385,00±11,00

a
 1863,33±11,55

d
 

The means followed by the same lowercase letter on a line are not significantly different at the 5% level according to 

Duncan's test.  

 

 
Figure 1: Activité antioxydante des différentes poudres de feuilles. 

(P1): Apium graveolens, (P2): Adansonia digitata, (P3): Talinum triangulare, (P4): Moringa oleifera et (BHT) : 

Butylhydroxytoluène (Témoin) 

  

4. DISCUSSION 
The objective of this work was to characterize the leaf 

powders of Apium graveolens, Adansonia digitata, 

Talinum Triangulare and Moringa oleifera in order to use 

them in the treatment of chronic diseases. The chemical 

and phytochemical analysis of these leaf powders 

showed that they are rich in total ash and contain 

minerals, fibres, proteins and certain phytochemical 

compounds mainly total polyphenols, flavonoids, 

tannins, carotenoids and B-carotene.
[6]

 With regard to 

total ashes, the results revealed that their contents are 

between 9.87% for Moringa oleifera and 20.04% for 

Talinum triangulare. These high ash contents reflect the 

richness in mineral elements studied leaves. Regarding 

lipids, the results showed that the leaf powders contain 

very little lipids. Indeed, it has been shown in previous 

works that vegetable fat contains mono and 

polyunsaturated fatty acids; they play a very important 

role in the constitution and fluidity of cell 

membranes.
[7,8]

 Thus, their regular consumption could 

help reduce the risk of cardiovascular disease, obesity, 

high blood pressure and other associated coronary 

diseases, sometimes linked to the deposition of saturated 

fatty acids in the arteries. Relative to the protein content, 

the results showed that the leaf powders contain contents 

ranging from 21.2 to 28.6 mg/100 g of dry matter.
[8]

 

They could also contribute to the proper functioning of 

the body and in particular strengthen the immune system 

against diseases. At the level of raw fibers, the results 

showed that their contents in leaf powders vary from 

30.77% to 45.33% of dry matter. These values show a 

richness in crude fibers of the different leaf powders. 

Regarding minerals, the present study revealed that the 

different leaf powders are good sources. These minerals 

(sodium, potassium, calcium, magnesium and iron) are 

very important in human nutrition. It has also been 

shown that mineral elements are endowed with human 

health promoting activity.
[9]

 For example, calcium, which 

is the most abundant mineral in the different leaf 

powders with levels between 1045.40mg/100g and 

3229.49mg/100g of dry matter, contributes to 

anticarcinogenic activity by reducing the risk of 

colorectal cancer.
[10,11]

 Calcium also plays a major role in 

ossification and the formation of the nervous system as 
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well as blood clotting. In combination with phosphorus, 

calcium helps fight against osteoporosis.
[11]

 The results 

also showed that the leaf powders studied are also rich in 

potassium. Potassium plays a role in skeletal muscle 

contraction and acid-base balance.
[12]

 It is the main 

intracellular cation and is involved in the polarization of 

cell membranes, neuromuscular potential, cardiac 

automatism and certain enzymatic activities. It is 

therefore possible that the ingestion of these powders 

regulates blood pressure in hypertensive patients. Apium 

graveolens presented an average sodium content, eight 

times higher than that found in Moringa oleifera leaf 

powder and much higher in the other two leaf powders. 

Given their richness in sodium, the consumption of these 

leaves could have a natriuresis effect, a reflection of the 

state of intracellular hydration and would play a role in 

the acid-base balance.
[13]

 The regular consumption of 

these leaf powders as food supplements could thus 

contribute to an additional intake of calories, vitamins, 

fibres, mineral salts and proteins in the diet. The 

phytochemical analysis of the powders made it possible 

to characterize the polyphenols, the flavonoids, the 

tannins and the carotenoids. The dosage of these 

compounds was carried out in this study because the 

majority of the pharmacological effects of plants are 

attributed to these substances.
[14]

 Regarding phenolic 

compounds, the results showed that the highest values 

are found in the leaves of Adansonia digitata. Plant 

polyphenols are secondary metabolites that are effective 

in traditional therapeutic use.
[15]

 As for the tannins and 

flavonoids found in leaf powders, they are also 

secondary metabolites known for their ability to increase 

capillary resistance, venous tone and collagen stability. 

Flavonoids are particularly active antioxidant substances 

in maintaining blood circulation in the body.
[16]

 They 

help increase the production of nitric oxide in blood 

platelets by limiting the formation of clots, thus 

preventing platelets from clumping together and 

preventing atherosclerosis.
[17]

 Natural pigments form a 

very wide range and consist of chlorophyll, carotenoids 

and lycopene which are among the pigments most used 

in the food and pharmaceutical industries. The results 

showed that the studied leaf powders are rich in these 

compounds and could be used as sources of these 

molecules.
[18]

 Additionally, carotenoids are sources of 

provitamin A in plants and are powerful antioxidants. 

Beta carotene neutralizes one of the most toxic free 

radicals, singlet oxygen, and thus prevents the oxidation 

of several biological substrates including unsaturated 

fatty acids.
[19]

 The consumption of these leaves could 

contribute to the protection of cells against oxidative 

stress and chronic diseases such as cancer, cardiovascular 

diseases, osteoporosis and diabetes. The body develops 

several strategies to defend itself against stress related to 

oxidative activity by producing its antioxidants or 

through food intake.
[20]

 These antioxidants can thus 

activate the defense system and reduce the risk of cancer 

and degenerative diseases. From the results obtained in 

this work, it is clearly indicated that the leaf powders of 

the studied plants possess strong antioxidant activities, 

which is consistent with their high contents of total 

phenolic compounds and carotenoids. Among the leaf 

powders studied, the greatest antioxidant activity was 

found in Adansonia digitata leaf powder (89.3 µg/ml) 

with the lowest effective concentration (IC50) being 3.4 

µg/ml.
[21]

 It is therefore this strong antioxidant activity 

that would explain why Adansonia digitata leaf powder 

has an antiradical power superior to that of many widely 

consumed fruits and vegetables such as orange (10µg / 

ml), kiwi (34 µg / ml), lentils (8.1 µg/ml), and tomatoes 

(6.7 µg/ml), all of which are known to be rich in 

antioxidants.
[22,23]

 Consumption of these leaves could 

therefore make it possible to fight against degenerative 

diseases such as diabetes, hypertension and 

cardiovascular diseases. It is highly probable that the 

strong antioxidant activity of the leaf powders studied in 

the present work contributes to their various therapeutic 

activities.
[24]

  

 

5. CONCLUSION 

The characterization of the different leaf powders 

revealed the different chemical and phytochemical 

compounds. The leaf powders of Apium graveolens, 

Adansonia digitata, Talinum triangulare and Moringa 

oleifera have been found to be rich in protein, fiber and 

minerals. Of these minerals, potassium and calcium are 

the most abundant. In addition, these leaf powders 

contain large amounts of phytonutrients with varying 

levels and strong antioxidant activity. Thus, the highest 

content of phenolic compounds was observed in the leaf 

powder of Adansonia digitata. Moringa oleifera leaf 

powder recorded the highest carotenoid content. 

Evaluation of antioxidant activity of leaf powders 

indicated that Adansonia digitata exhibits the highest 

activity followed by Moringa oleifera and Apium 

graveolens. The lowest activity was obtained with 

Talinum triangulare leaf powder. 

 

REFERENCES BIBLIOGRAPHIQUES 

1. Mensah J. K., Okoli R. I., Ohaju-Obodo J. O. & 

Eifediyi K. (2008). Phytochemical, nutritional and 

medical properties ofsome leafy vegetables 

consumed by Edopeople of Nigeria. African Journal 

of Biotechnology, 7(14): 2304-2309. 

2. Gulcin I., Huyut Z., Elmastas M.& Aboul-Enein 

H.Y. (2010). Radical scavenging and antioxidant 

activity of tannic acid. Arabian Journal of 

Chemistry, 3(1): 43-53. 

3. Abioye V.F., Adejuyitan J.A. & Idowu C.F. (2014). 

Effects of different drying methods on thenutritional 

and quality attributes of baobab leaves (Adansonia 

digitata). Agriculture and Biology Journal of North 

America, (5): 104–108.  

4. Hamburger J., Grünfeld J. P., Auvert J., Lhermitte F. 

& Pascal V.R. (1966). Collection médico-

chirurgicale : Néphrologie et urologie3ème édition, 

Flammarion Médecine Sciences; 20 Rue de 

Vaugirard Paris; 669 p. 

5. Akubugwo I. E., Obasi N. A., Chinyere G. C. & 

Ugbogu A. E. (2007). Nutritional andchemical value 



Kouakou et al.                                                                European Journal of Biomedical and Pharmaceutical Sciences 

  

 

www.ejbps.com        │        Vol 9, Issue 10, 2022.         │          ISO 9001:2015 Certified Journal        │ 

 

 

12 

of Amaranthus hybridus L. leaves from Afikpo, 

Nigeria. African Journal of Biotechnology, 6(24): 

2833-2839.  

6. Idoko O., Emmanuel S.A., Aguzue O.C., Akandji 

F.T., Thomas S.A. & Osuagwu I. (2014). 

Phytochemical sreening, proximate analysis and 

mineral composition of some leafy vegetables 

consumed in Nigeria. International Journal of 

Advanced Chemistry, 2(2): 175-177. 

7. Kamatou G. P., Viljoen A., van Vuuren S., Balwanth 

P. & Gosai R. (2009). Variation in Essential Oil 

Composition of Boswellia Carterii Birdw and Its 

Antimicrobial Activity. African Journal of 

Traditional, Complementary and Alternative 

Medicines, 6: 443-444. 

8. Avallone S., Brault S., Mouquet C. & Trèche S. 

(2007). Home-processing of the dishes constituting 

the main sources of micronutrients in the diet of 

preschool children in rural Burkina Faso. Int. 

Journal of Food Sciences and Nutrition, 58:       

108–115. 

9. Bainbridge Z., Tomlns K., Wellings K. & Westby A. 

(1996). Analysis of condensed tannins using 

acidified vanillin. Journal of the Science Food and 

Agriculture, 29: 77-79. 

10. Kumara D. M., Reddy S. & Upadhyay R. C. (2011). 

Antioxidant Activity of three Species of Wild 

Mushroom Genus Cantharellus collected from 

North-Western Himalaya. India. International 

Journal of Agricultutal Biology, 13: 415-418. 

11. BLood A. U., Peters N., Chatterjee J.J., Lacey C., 

Schairer & Schatzkin A. (2005). Calcium from Diet 

and supplements is associated withreduced risk of 

colorectal cancer in aprospective cohort of women. 

CancerEpidemiology Biomarkers and Prevention. 

Indian Journal of Cancer, 14(1): 126-132. 

12. Gómez-CaravacaM., Gómez-RomeroD.A. M., 

Arráez-RománA., Segura-CarreteroA. & Fernández-

Gutiérrez (2006). Advances in the analysis of 

phenolic compounds in products derived from bees. 

Journal of Pharmaceutical and Biomedical Analysis, 

41(4): 1220-1234.  

13. Sultana S., Salahuddin A., Tamanna J. & Sonia S. 

(2005). Inhbitory effect of celery seeds extract on 

chemically induced hepatocarcinogenesis: 

modubolim of cell proliferation, metabolism and 

altered hepatic foci development. Cancer Letters, 

221(1): 11-20. 

14. Hatano T., Kagawa H., Yasuhara T. & Okuda T. 

(1988). Two new flavonoids and other constituents 

in licorice root: their relative astringency and radical 

scavenging effects. Chemical and pharmaceutical 

bulletin, 36(6): 2090-2097.  

15. Ndong M., Wade S., Dossou N., Guiro A. T. & 

Gning R. D., (2007). Valeur nutritionnelle du 

Moringa oleifera, étude de la biodisponibilité du fer, 

effet de l'enrichissement de divers plats traditionnels 

sénégalais avec la poudre des feuilles. African 

Journal of Food Agriculture Nutrition and 

Development, 7: 3-17.  

16. Vodouhe S., Dovoedo A., Anihouvi V. B., Tossou R. 

C. & Soumanou M. M. (2012). Influence du mode 

de cuisson sur la valeur nutritionnelle de 

Solanummacrocarpum, Amaranthus hybridus et 

Ocimum gratissimum, trois 

légumesfeuillestraditionnels acclimatés au Bénin. 

International Journal of Biological and Chimical 

Sciences, 6(5): 1926-1937. 

17. Meda A., Lamien C., Romito M., Millogo J. & 

Nacoulma O. G. (2005). Determination of the total 

phenolic, flavonoid and proline contents in Burkina 

Faso honey, as well as their radical scavenging 

activity. Journal of Food Chemistry, 91: 571-577.  

18. Yuan L., Sun J., Quan L. & Shum H. (2007). Image 

deblurring with blurred/noisy image pairs. ACM 

Trans. Graph Siggraph, 26(3): 1-10. 

19. Manzo M. L., Halidou D. M., Hallarou M., Illo A., 

Rabani A., Donnen P. & Dramaix M. (2016). 

Composition of the powder of dried leaves of 

Moringa oleifera in three regions of Niger. African 

Journal of Food, Agriculture, Nutrition and 

Development, 16(4): 11432-11442. 

20. Oulai A., Cissé I., N’dri E., Atchibri A. & Amissa A. 

(2019) Composition phytochimique, nutritionnelle et 

activitéantioxydante des feuilles debaobab de Côte 

d’Ivoire. Journal of Applied Biosciences,         

14391-14398.  

21. Dunais-Albert, V., Barny, S., Descamps, I., de 

Fremicourt, I., Simon, D. & Marechaud, R. (2006). 

Prevalence du cliabkea Lifou, Nouvelle-Caledonie: 

etude comparative 10 ans apres caldia. Diabetes & 

Metabolism, 32: 63-64. 

22. Vertuani S., Braccioli E. & Manfredini S. (2002). 

Antioxidant capacity of Adansoniadigitata fruit pulp 

and leaves. Acta Phytotherapeutica, 5: 2-7. 

23. Rissanen T. H., Voutilalnen S., Nyyonen K., Salonen 

R., Kaplan G. A. & Salonen J. T. (2003). Serum 

lycopene concentrations and carotid atherosclerosis : 

the kuopio ischaemic heart disease risk factor study. 

American Journal of Clinical Nutrition, 77:        

133-138. 

24. Dubois M., Gilles K., Hamilton J., Rebers P. & 

Smith F. (1956). Colorimetric methods for 

determination of sugars and related substances. 

Analytical chemistry, 28: 350-356. 

25. Bedigian D. (2004). Slimy leaves and oilyseeds: 

Distribution and use of wildrelatives in Africa. 

Economic Botany, 58(1): S3–S33.  

https://www.sciencedirect.com/science/journal/07317085
https://www.sciencedirect.com/science/journal/07317085/41/4
https://www.sciencedirect.com/science/journal/07317085/41/4

