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Background:Healthcare burden of nations across the globe are on a steady rise, governments and
individuals are seeking solutions, which are efficient and affordable and evidence shows that leaves
have something to offer.

Aims: A comparative analysis of the nutritional and chemical composition of seven leaves used to
manage diseases in south eastern Nigeria were analyzed. The findings will help to encourage right
choices and easy access of consensus evidence to healthcare professionals and decision makers.

Study design: Systematic Review.

Methodology: A systematic review and theory is of community approach to intervention services
was adopted. Peer reviewed evidence that the compositions of the leaves were collated and analyzed.
Search engines were Google, Google scholar, Firefoxand Yahoo.

Results: The leaves had rich macro and micronutrients. Evidence of some of the leaves showed they
have disease control potency though not comparable to modern medicine, being highly dose-
dependent. Highest concentration of carbohydrates occurred in Carica papaya with 73.50% while
Plukenetia conophora has the lowest, 20.94%. Tetrapleura tetraptera showed the highest protein
content, 19.75% with Chrysophyllum albidum having the least, 7.45%. Highest crude fat, 24.00%
occurred in Anacardium occidentale, the least occurred in Tetrapleura tetraptera, 0.52%. Fibre

concentration was highest in Plukenetia conophora, 14.94%, Anacardium Occidentale, 3.40% came
last. A disproportionate level of ash occurred in Annona muricata, 14.96%, Carica papaya had lowest
score; 1.92%. The largest amount of nitrogen occurred in Anacardium occidentale, 54.98. Outcome
can be beneficial to users.

Conclusion: The leaves are rich in nutrients, which have capacities to manage diseases.

INTRODUCTION

Healthcare costs are rising across the global communities including the rich countries inclusive, (4, 5, 6, 65, 73). Search for
alternative ways to restore health and cut down costs appear to be the world’s order presently. Medicinal leaves used in South
Eastern Nigeria provide hope for a healthy alternative. Also, there is a worldwide increase in the demand for alternative
medicines because it is efficacious and affordable. The World Health Organization reported that 80% of the poor populations
among the developing countries can barely afford healthcare costs. Often healthcare costs come from personal purses and serious
side or adverse effects of some modern medicines contribute to the barriers. Clinical evidence has revealed that plant medicines if
appropriately administered are affordable and side effects are next to nothing (4, 5, 6). In this systematic review, the authors
sought to determine the nutritional and chemical composition of Magnifera indica, Plukenetia conophora, Carica papaya and
Chrysophyllum albidum. The major objective was to determine the nutritional and chemical compositional ranking of the leaves to
prompt right choices to suit various needs of persons with different health conditions. Clinical evidence has suggested that the
nutritional and chemical compositions have nutraceutical and pharmacological properties, which explains why the leaves are
capable of treating diseases and justification of its use in South Eastern Nigeria as native medicine. Additionally, while some
health conditions need super strong potent agents to control, some require medium or mild treatments. Through this research, the
quantities of nutrients and chemical composition of the investigated leaves were determined and comparatively synthesized for
educational purpose and appropriate use. Findings will be beneficial to the public, health practitioners, researchers, farmers,
manufacturers and policy decision makers.

*Corresponding author: N E. Ahajumobi,
Dept of Public Health, College of Health Science, Walden University, Minneapolis, USA.
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METHODOLOGY

The method of the study was systematic review. In this study the nutritional and chemical composition of leaves used as native medicines
for controlling various diseases in South Eastern Nigeria were determined and a comparative analysis of the nutritional and chemical
composition of the leaves was performed. The leaves include those of Anacardium occidentale, Annona muricata, Mangifera indica,
Plukenetia conophora, Carica papayaand Chrysophyllum albidum. Search engines were, Google scholar, Google, google scholar, Firefox,
Bing and Yahoo. Search words were, “Anacardium occidentale, Annona muricata, Mangifera indica, Plukenetia conophora, Carica
papayaand Chrysophyllum albidum. Also, specific nutrient example, “calcium composition of specific plant” example, Vitamin Bl
composition of Annona muricata " The theoretical backgrounds of this research are Community approach to intervention services and
native medicine theories. Only peer reviewed articles available for free read online were selected and included in the data used for the
analysis. Articles not peer reviewed and not available online for free read were excluded. The results of nutritional and chemical
composition of the leaves examined were synthesized comparatively.

RESULTS

It was fascinating to learn about the rich concentrations of macro and micro nutrients compositions of the leaves investigated. Clinical
evidence has implicated some of the nutrients as having nutraceutical and pharmaceutical properties and as a result, its use in South
Eastern Nigeria as native medicine for treating diseases is justifiable. The results were synthesized and presented in four subheadings.
The headings are:

Chemical Composition of Leaves of Annona muricata, Mangifera indica, Plukenetia conophora, Carica papaya, Chrysophyllum
albidum and Tetrapleura tetraptera.

The compositions of the macronutrient, minerals, trace elementsand micronutrient vitamins were analysed. The details of the
comparatively analyzed and synthesized nutrient and chemical compositions were presented on three tables (Tables 1- 3).

Synthesis of the Macronutrients of the Seven Leaves: There was high concentration of macronutrients in the leaves. Carica papaya
showed the highest amount of moisture, 82.00% followed by Chrysophyllum albidum, 47.82%, next was Plukenetia conophora, 29.00%,
then Mangifera indica, 20.10%, Annona muricata, 16.58% and Anacardium occidentale with the lowest level of 14.00%.

The highest concentration of carbohydrates occurred in Carica papaya, 73.50%, next was Tetrapleura tetraptera, 68.81%, then, Annona
muricata, 65.56%, Mangifera indica, 60.61%, Chrysophillum albidum, 36.82%, Anacardium occidentale, 23.94%and Plukenetia
conophora, with the lowest score of 20.94%. The least protein content occurred in Chrysophyllum albidum, 7.45%, Carica papaya was
slightly higher, 9.05%, next was Anacardium occidentale, 13.95%, followed by Annona muricata, 15.74%, while Mangifera indica and
Plukenetiacophonora had high scores of 16. 25% and 16.62% respectively. Tetrapleura tetraptera with 19.75% scored highest.

Anacardium occidentale, showed the highest concentration of fat, 24.00% the rest of the leaves showed low levels of fat namely,
Tetrapleura tetraptera, Annona Muricata, Carica papaya, Chrysophyllum albidum, Mangifera indicaand Plukenatia conophora that
scored 0.52%, 2.98%, 3.15%, 3,42%, 4.30% and 5.63% in that order.

Among the leaves, the largest amount of fibre was found in Plukenetia conophora, 14.94% , followed by Carica papaya, 12.38%, then
Tetrapleura tetraptera, 11.38% and Mangifera indica, 10.60%. Annona muricata, had 7.24% while Chrysophyllum albiduma and
Anacardium occidentale had 3.42% and 3.40% respectively.

A large amount of ash occurred in Annona Muricata, 14.96%, followed closely by Plukenetia conophora, 12.89%, thenMangifera indica,
8.24%, Tetrapleura tetraptera, 3.92%, Anacardium occidentale, 3.70%, while lowest concentrations occurred in Chrysophyllum albidum
and Carica papaya with scores of 1.92% and 2.18% respectively. Nitrogen was reported in Anacardium occidentale, 54.98and nearly
equal amount in Annona muricata, 2.52 and Mangifera indica, 2.50. Nitrogen was not reported in the other four leaves.

Table 1. Chemical Composition of Leaves of Annona muricata, Magnifera indica, Plukenatia conophora, Carica papaya, Chrysophyllum
albidum and Tetrapleura tetraptera

Nutrients Magnifera Anacardium Annona Carica Plukenatia Chrysophyllum Tetrapleura
Indica % Occidentale % muricata % papaya % conophora albidum tetraputera
Macronutrients Air dried Air dried Air dried mg/kg mg/100 g mg/100g
Moisture 20.10 14.00 16.58 82.00 29.00 47.82 21.13
Carbohydrates 60.61 23.94 65.56 73.50 20.94 36.82 68.81
Crude Protein 16.25 13.95 15.74 9.05 16.62 7.45 19.75
Crude fat 4.30 24.00 2.98 3.15 5.63 3.42 0.52
Crude fibre 10.60 3.40 7.24 12.38 14.94 3.42 11.38
Ash 8.24 3.70 14.96 1.92 12.89 2.18 3.92
Nitrogen 2.60 54.98 2.52 NR NR NR NR

*+ve: Present
NR: Not reported

(1,2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 29, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52,
53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 81).
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Synthesis of Mineral Composition of the Seven Leaves
Macro minerals Synthesis

Micronutrient minerals also called macro minerals isolated from the examined leaves were quite high. The highest level of
calcium (C) occurred in Plukenetia conophora, 1870.00 mg/100 g, next was Annona muricata, 1118.30 mg/100 g, followed by
Carica papaya, 1086.00 mg/100 g, then Chrysophyllum albidum, 64.33 mg/100 g, Tetrapleura tetraptera 6.16 mg/100 g,
Mangifera indica, 3.82 mg/100g and Anacardium occidentale scored lowest, 0.68 mg/100 g.

Potassium (K): Largest amount was found in Plukenetia conophora, 1598.70 mg/100 g, followed by Carica papaya, 534.00
mg/100 g, then, Chrysophyllum albidum, 411.23 mg/100 g, Tetrapleura tetraptera, 250.73 mg/100 g, Annona muricata,
36.31mg/100 g and low concentrations occurred in Mangifera indica, 0.83 mg/100 g and Anacardium occidentale, 0.42 mg/100 g.

Sodium (Na)was disproportionately high in Plukenetia conophora, 798.00 mg/100 g, then, Tetrapleura tetraptera, 663.73 mg/100
g, next was Annona muricata, 69.49 mg/100 g,Carica papaya, 30.42 mg/100 g. Chrysophyllum albidum, 17.62 mg/100g,
Anacardium occidentale had 16.50 mg/100 g and Mangifera indica with the lowest scored 0.38 mg/100 g,

Highest quantity of Magnesium (Mg) occurred in Annona muricata, 961.00 mg/100 g, next was Plukenatia conophora with
176.63 mg/100g, then, Chrysophylyum albidum, 45.78 mg/100 g, Carica papaya, 33.33 mg/100 g, Tetrapleura tetraptera, 19.11
mg/100 g and low quantities, 0.91 and 0.204mg/100 g occurred in Magnifera indica and Anacardium occidentale respectively.

Phosphorus (P): The amount of phosphorus found in Carica papaya was highest, 1971.17 mg/100 g, next was Plukenatia
conophora, 14.00 mg/100 g, low quantity occurred in Chrysophiloum albidum, 1.56 mg/100 gand very low levels, 0.78, 0.46 and
0.31 mg/100 g were found in Magnifera indica, Anacardium occidentaleand Annona muricata, respectively.

Microminerals (Trace elements) Synthesis

Iron (Fe): Iron was present in disproportionate quantity in Plukenetia conophora, 461.00 mg/100 g, next was Annona muricata,
13.95 mg/100 g, then, Carica papaya, 5.90 mg/100 g, Chrysophyllum albidum, 3.33 mg/100 g, with Plukenetia conophora,
following closely with a score of 3.26 mg/100 g. Low levels were found in Anacardium occidentale, 0.50 mg/100 g and
Mangifera indica, 0.002 mg/100 g.

Manganese (Mn): manganese was present in Carica papaya but it was not specified, Mangifera indica showed the smallest
amount of manganese, 0.003 mg/100 g, Anacardium occidentale was slightly higher scoring 0.014 mg/100 g, Tetrapleura
tetraptera, 0.03 mg/100 g was a bit higher, and yet, a low quantity was found in Chrysophyllum albidum, 0.17 mg/100 g,
Plukenetia conophora, 47.95 mg/100 g, was higher and the biggest amount, 8.25 mg/100 g was located in Annona muricata.

Zinc (Zn): Biggest quantity of zinc, 8.34 mg/100vg was found in Annona muricata, followed closely by Mangifera indica, 7.88
mg/100 g, then, Plukenatia conophora, 6.12 mg/100 g, next was Chrysophyllum albidum 1.87 mg/100 g, Tetrapleura tetraptera,
0.45 mg/100 gand the least score, 0.01mg/100 g occurred in Anacardium occidentale.

Copper (Cu): Copper was highest in very high in Annona muricata, 14.25 mg/100 g, next was Mangifera indica, 8.68 mg/100 g,
it was moderate in Anacardium occidentale, 1.15 mg/100 g, Chrysophyllum albidum, 0.48 mg/100 gand Tetrapleura tetraptera,
0.29 mg/100 g. Copper was not reported in Carica papaya.

Nickel (N): Nickel occurred in appreciable quantity in Plukenetia conophora, 3.40 mg/100 g. Nickel was not reported in the rest
of the leaves.

Chromium (Cr): Chromium was not reported in four leaves. It was reported in three leaves only namely, Carica papaya, 31.10
mg/100 g, which is very high, next was Annona muricata, 3.75 mg/100 gand moderate level showed in Plukenetia conophora,
0.31 mg/100 g.

Cadmium (Cd): Was too high in Annona muricata, 5.49 mg/100 g, moderately high in Mangifera indica, 1.50 mg/100 gand low
level, 0.50 mg/100 g in Plukenetia conophora. Cadmium was not reported in the rest of the leaves. Just like Sulphur (S), 0.37
mg/100 g, Boron (B) were found only in Mangifera indica, 0.002 mg/100 g. It was not found in the rest.

Nitrogen (N): Occurred in three of the leaves namely, Anacardium occidentale, 54.98 mg/100 g, which was very high, Mangifera
indica, 2.60 mg/100 gand Annona muricata, 2.52 mg/100 g. Lead (Pb) was only reported in Tetrapleura tetraptera, 1.71 mg/100
g. It was not reported in the rest of the leaves.
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Table 2.Micronutrient Mineral Compositions of leaves of Anacardium occidentale, Picralima nitida, Annona muricata, Magnifera indica,

Plukenatia conophora, Carica papaya, Chrysophyllum albidum and Tetrapleura tetraptera.)

Nutrients Magnifera Anacardium Annona Carica Plukenatia Chrysophililum Tetrapleura
Indica % Occidentale % muricata % papaya % conophora albidum tetraputera
Micro-nutrients
Minerals mg/100g mg/100 g mg/100 g mg/100 g mg/100 g mg/100 g mg/100 g
Calcium (Ca) 3.82 0.68 1118.30 1086.53 1870.00 64.33 6.16
Potassium (K) 0.83 0.42 36.31 534.00 1593.70 411.23 250.73
Sodium (Na) 0.38 16.50 69.49 30.42 798.00 17.62 663.73
Magnesium (Mg) 091 0.204 961.90 33.33 176.63 45.78 19.11
Phosphorus (P) mg/100g 0.78 0.46 0.31 1971.17 14.00 1.56 NR
Iron (fe) 0.002 0.05 13.95 5.90 461.00 3.33 3.26
Maganese (Mn) 0.003 0.014 8.25 +ve 7.95 0.17 0.03
Zinc (Zn) 7.88 0.01 8.34 +ve 6.12 1.87 0.45
Copper (Cu) 8.68 1.15 14.25 NR 0.86 0.48 0.29
Chromium (Cr) NR NR 3.75 31.10 0.31 Nr NR
Cadmium (Cd) 1.50 NR 5.49 NR 0.50 NR NR
Boron (B) 0.002 NR NR NR NR NR NR
Sulphur (S) 0.37 NR NR NR NR NR NR
Nitrogen (N) 2.60 54.98 2.52 NR NR NR NR
Nickel (Ni) NR NR NR NR 3.40 NR NR

*+ve: Present

NR: Not reported

1,2,3,4,5,6,7,8,9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 29, 40, 41, 42, 43, 44, 45, 46,
47, 48,49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66).

Micronutrient Vitamins Synthesis

It was mentioned from the beginning that research on some medicinal plant products is not as sufficient as modern medicine. Also
noticed was that though some authors did some studies on some plants products, many studies available freely online did not
perform studies on all the nutrients that they investigated on. For example some performed studies on vitamins and mineral
composition; however, only a few of the minerals or vitamins were investigated and not all. This made data mining for this study a
bit of a challenge. More studies may be necessary to perform a comprehensive mineral and vitamin composition of medicinal
plant products such as the leaves. Water-soluble vitamins namely vitamin C and B group vitamins as well as fat-soluble vitamins
essentially, vitamin A, Eand K were present in most of the leaves.

Vitamin C: The leaves are very rich in vitamin Carica papaya ranked top with a score of 68.59 mg/100 g, followed by Annona
muricata, 66.00 mg/100 g, next was Chrysophyllum albidum, 43.54 mg/100 g. Tetrapleura tetraptera scored 41.00 mg/100 g,
Anacardium occidentale, 34.20 mg/100 g, Mangifera indica, 27.70 mg/100 g and Plukenetia conophora, had the lowest score of
16.90 mg/100 g.

Vitamin A:Vitamin A occurred in five leaves, it was not reported in two leaves. It was disproportionately high in Annona
Muricata, 5375.09 ug/100 g, very high in Mangifera indica, 765.00 ug/100 g, Chrysophyllum albidum, ranked third, 89.00 ug/100
g, next was Carica papaya, 47.00 ug/100 gand Tetrapleura tetraptera, ranked last with a score of 0.70 ug/100 g. Beta carotene
was reported in four plants only, the highest quantity occurred in Carica papaya, 303.55 ug/100 g, next was Annona muricata,
43.25ug/100 g then, Anacardium occidentale, 21.60 ug/100 g, lastly, Tetrapleura tetraputera, 1.40 ug/100 g.

Vitamin E:Vitamin E was reported in all the leaves except Chrysophyllum albidum. The lowest quantity was found in Carica
papaya, 0.42 ug/100 g, Mangifera indica was higher, 1.12 ug/100 g, Tetrapleura tetraputera, was yet, higher, 1.40 mg/100 g,
Plukenetia conophora, 2.67 ug/g followed closely, then, Anacardium occidentale, 5.80 ug/100 gand Annona muricata ranked top
with a score of, 6.68 ug/100 g. Vitamin E was not reported in Chrysophyllum albidum.

Vitamin K:Vitamin K was not reported in Plukenetia conophora and Chrysophyllum albidum. It occurred in the rest of the leaves.
It is present in Anacardium occidentaleand Annona muricata; however, the quantities were not specified. The least amount 2.60
ug/100 g, occurred in Carica papaya, Mangifera indicawas a bit higher, 4.20 ug/100 gand a very high quantity was found in
Chrysophyllum albidum, 35.36 ug/100 g.
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Vitamin B:Vitamin B occurred in all the leaves. Vitamin B1 occurred highest in Chrysophyllum albidum, 18.68 mg/100 g, next
was Anacardium occidentale, 15.50 mg/100 g, followed by Tetrapleura tetraptera, 5.00 mg/100 g, then Mangifera indica, 0.48
mg/100 g, next was Plukenetia conophora, 0.29 mg/100 g, Carica papaya, 0.24 mg/100 g, and Annona muricata scored the least,
0.11 mg/100 g.

Riboflavin (B2), Niacin (B3) BS and B6:Vitamins B2 and B3 were not reported in Chrysophyllum albidum. B2 occurred highest
in Tetrapleura tetraptera, 3.00 mg/100 g, followed closely by Anacardium occidentale, 2.90 mg/100 g, then Plukenetia
conophora, 0.34 mg/100 g, next 0.21 mg/100 gand Annona muricataand Carica papaya showed equal score of 0.05 mg/100 g
each. Niacin (B3), the highest amount of B3 occurred in Tetrapleura tetraptera, 10.00 mg/100 g, next was, Anacardium
occidentale, 1.28 and small quantities occurred in Plukenetia conophora, Anacardium occidentale, Carica papayaand Mangifera
indica, which scored 0.12, 0.23, 0.36and 0.60 mg/100 g, respectively. Unspecified quantity of pantothenic acid (B5) was
indicated in Mangifera indica only. BS was not reported in the rest of the leaves. Pyridoxine (B6) occurred only in two leaves
namely, Chrysophyllum albidumandMangifera indica. Amount in Mangifera indica was not specified. The quantity in
Chrysophyllum albidum, was 3.26.mg/100 g. Pyridoxine (B6) was not reported in the rest of the leaves. Folate (B9) was present
in two leaves only. High amount, 14.00 ug/100 g in Mangifera indicaand moderate amount in Chrysophyllum albidum?2.02 ug/100
g. It was not reported in the other leaves.

Cyanocobalamin (B12):Vitamin B12 was not reported in three leaves namely, Mangifera indica, Anacardium occidentale and
Tetrapleura tetraptera. It occurred in four leaves namely, Annona muricata, quantity was not specified, Carica papaya, Plukenetia
conophoraand Chrysophyllum albidum, which scored 0.28, 0.23 and 0.05 ug/100 g in that order. Choline was present in
Mangifera indica and Carica papaya only. It was not reported in other leaves studied. Lycopene was disproportionately high in
Carica papaya, 1928.00 ug/100 g. It was not reported in the rest of the leaves. Lutein, 89.00 ug/100 g was reported in Carica
papaya only.

Table 3. Micronutrient Vitamin Compositions of Leaves of Anacardium occidentale, Annana muricata, Magnifera indica, Plukenatia
conophora, Carica papaya, Chrysophillum albidum and Tetrapleura tetraptera

Nutrients Magnifera | Anacardium Annona Carica Plukenatia | Chrysophililum | Tetrapleura
Indica % | Occidentale % muricata% papaya % conophora albidum tetraputera
Nutrients Magnifera Anacardium Annona muricata Carica Plukenatia Chrysophililum Tetrapleura
indica occidentale papaya conophora albidum tetraputera
Micronutrient mg/100 g mg/100 g mg/100 g mg/100 g mg/100 g mg/100 g mg/100 g
Vitamins
Vitamin C mg/100 g 27.70 34.20 66.60 68.59 16.28 43.54 41.00
Vitamin A ug/100 g 765.00 NR 5375.09 47.00 NR 89.00 0.70
Beta-carotene (mg/g) 21.60 NR 43.25 303.55 NR NR 1.40
Vitamin E (4 vitamers (ug/100 g) 1.12 5.80 6.68 0.42 2.67 NR 1.30
Vitamin k (phylloquinone)) (ug/100 g 42 +ve +ve 2.60 NR 35.36 NR
Vitamin B1 (Thiamin) 0.48 15.50 0.11 199.31 0.29 18.68 5.00
B2 (riboflavin) 0.21 2.90 0.05 295.63 0.34 NR 3.00
B3 (Niacin) mg/100 g 0.60 0.23 1.28 0.36 0.12 NR 10.00
BS5 (Pantothenic acid) +ve NR NR NR NR NR NR
B6 (Pyridoxine) ug/100 g +ve NR NR NR NR 3.26 NR
B9 (Folate) (ug/100 g) 14.00 NR NR NR NR 2.02 NR
B12 (Cyanocobolamine) ug/100 g NR NR +ve 0.28 0.23 0.05 NR
Choline +ve NR NR +ve NR NR NR
Lycopene NR NR NR 1928.00 ug NR NR NR
Lutein + Zeaxanthin NR NR NR 89.00 ug NR NR NR

*+ve: Present
NR: Not reported

1,2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 29, 40, 41, 42, 43, 44, 45, 46,
47,48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70).
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DISCUSSION

There were appreciable varying quantities of macro and micro nutrient compositions of the leaves investigated. The ranking now
paves way for easy choice based upon needs. Moderately high ash and low fat, carbohydratesand protein as well as very high
concentration of fibre content makes the leaves healthy food for metabolic syndrome diseases effective control namely, coronary
heart diseases, obesity, cancer and diabetes. High concentration of fibre that spanned from, 3.42% to 14.94%, offers further
beneficial value for diabetes control and sugar tolerance, as well as ease of constipation, peristalsis function and bowel movement
(14, 70).

Minerals: While disproportionate composition of some of the minerals in some leaves informs about appropriate nutritional
choices, it is also a suggestion of its beneficial importance for nutraceutical and pharmacological industries. Some minerals are
essential for various metabolic functions in animals and biological activities of plants. Although some have highmedicinal values,
some can be toxic to the body when present in excess concentration and that is one of the goals of this study to rankand educate to
promote right choices and appropriate use. For example, calcium is essential in the following metabolic functions such as,
absorption of vitamin B and lipase -fat digestive enzyme activation, in building bone mass and bone mineralization to prevent
rickets in children and osteoporosisand osteomalacia in adult, it reduces blood pressureand it is involved in the production of
neurotransmitter called acetylcholine (26, 75, 76).

Calcium is ranking first among minerals found in the bodyand its metabolism involves other nutrients namely,
phosphorus, protein and vitamin D. It is essential for teeth and bone formation and maintenance. At optimum
concentration calcium reduces the risk of bone fracture and prevents rickets in children, osteoporosisand diabetesand
deficiency will increase the risk of fracture, resulting in rickets in children, osteoporosis in adults and diabetes in all
ages. Also, absence of lactose digesting enzyme called lactase occurs as a result of low calcium consumption for a long time
(26, 74, 75, 76). Potassium (K) and Sodium (Na) affect cardiac function through the regulation of body fluid and acid base
balance. Phosphorus and calcium work together to promote healthy teeth and bone formation and maintenance (5, 71).
Zinc is involved in many metabolic functions and it is a large component of many enzymes, namely, ribonucleic
polymerases, alkaline phosphatase, carbonic anhydraseand alcohol dehydrogenase. Zinc is essential for male and female
fertility and nerve functions, namely, sex organs such as ovaries for females and testes for male as well as white and red
blood cell formation. Low and lack of zinc cause coronary illnesses and fetus deformation (26, 28, 67, 75, 76). Chromium
normalizes blood sugar through insulin regulation because it is an insulin cofactorand it is involved in sugar
metabolization. Manganese is involved in the digestion of protein and it is a component of some enzymes namely,
superoxide dismutaseand pyruvate carboxylase. Excess of chromium causes hyperglycemia (high blood sugar) and
stomach problems. It enhances the function of insulin at moderate level, but at high level, its inhalationand occupational
exposure is carcinogenic (26, 74, 75, 76).

Iron is a component of hemoglobin and is essential in the formation and oxygenation of red blood cells. Iron boosts body
immunity and energy production. Low and lack of deficiency of iron cause anemia. And copper is an essential catalyst that
aids the body to absorb iron, copper deficiency causes anemia and osteoporosis (26, 74, 75, 76). Cobalt, though an
essential constituent of cobalamin (B12), it performs both harmful and beneficial effects to the body. Inhibition of iodine
absorption by thyroid is a harmful function of cobalt. It enhances methionine metabolismand aiding enzyme functions
namely, homocysteine methyltransferase. It is hard to absorb cobalt from the digestive system. At high concentration it
raises the production of red blood cells in healthy people (5, 26, 74, 75, 76). Cobalamin (B12) is involved in all cell
metabolism that requires DNA production and control, as well as in energy and fatty acid synthesis. B12 is involved in
white and red blood cells production, nervous functions of myelin basic protein synthesis, RNA and DNA replication as well
as in the formation of mood-affecting substance called S-adenosyl-L-methionine (SAM). Deficiency of cobalt results
incardiomyopathy, congestive cardiac failure, thyroid enlargement, polycythemiaand pericardial effusion. It can also result
in digestive disorder, fatigue, low level of B12and neuromuscular (neurone and muscle) problems (5, 26, 74, 75, 76).

Vitamins: All the leaves are rich in vitamin C. All except two were rich in vitamin A and beta caroteneand all but one leaf
contains appreciable amount of vitamin E. Vitamins A, Cand E are powerful antioxidants, which protect the body from
harmful effect of free radicals that cause cell oxidation in the body that triggers metabolic syndrome diseases. Antioxidants
reinforce the immune system to protect the body against diseases. Additionally, vitamin A is essential for healthy eyes as
well as growth and reproductive processes. Vitamin E is essential for reproduction for male and females (5, 71, 72).

B group of vitamins are necessary for the utilization of nutrients that give energy to the body such as fat, carbohydrates
and protein. Also, B group vitamins are used for RNA and DNA formation and for body cell multiplication. They are
essential for building blocks, health and well being of the body, for digestion and nutrient absorption. B group vitamins are
involved in many metabolic functions in the body, catabolic functions during food digestion for energy release, for anabolic
functions to produce metabolites such as enzymes for digestive purposes. Additionally, B vitamins are involved in neuronal
transmission. B vitamins are water soluble and cannot not be stored inside the body. Deficiency of B vitamins cause
neurological disorder and negative impact on the function that it performs in the body (5, 71, 72).
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CONCLUSION

The leaves studied indicated high quantities of macronutrients at varying levels that can satisfy the nutritional needs of animals
and human beings, making way for choices based upon suitability. High amounts of micronutrients minerals in almost all the
leaves suggest that the nutrients are nutritionally beneficial as well as having nutraceutical and pharmacological capabilities and
evidence has implicated the nutrients as having capacities for health restoration. Some micronutrient vitamins are not reported in
some of the leaves, but the vitamins reported in some of the leaves were suggested by evidence to possess a capacity to perform
various essential functions to the bodyand restore health to the body. The general public, researchers, public health, health
practitioners, farmers, manufacturersand policy decision makers are to benefit from the findings.

ACKNOWLEDGEMENTS

Authors remain grateful to Walden University and faculty of Health Sciences and Dept of Public Health, Federal University
of Technology, Owerri, Nigeriafor providing the platform under which this study was performed. Author expresses
gratitude to the Editor-in-Chiefand editors that reviewed this manuscript and provided professional feedback that helped
in moderating the presentation of the outcome of this study to the public in a deserved clarity. The endless and priceless
prayers and support of family and friends were highly appreciated by the author. Authors acknowledged the invisible
Greater being, God and grace received to complete this study successfully.

COMPETING INTERESTS

Author declared that no competing interests exist.
AUTHORS ‘CONTRIBUTIONS

Author” Author designed the study, performed the analysis, wrote the protocoland wrote the first draft of the manuscript.
Author managed the analyses of the study and managed the literature searches. Author read and approved the final
manuscript. Author 2, participated in the review of the manuscript. Author 2 participated in the analyses of the study and
participated in the literature searches.Authors read and approved the final manuscript.

CONSENT (WHERE EVER APPLICABLE)
This is a systematic review, written consent was not applicable.
ETHICAL APPROVAL (WHERE EVER APPLICABLE)

This is a systematic review, ethical approval is not applicable. This study was performed in accordance with the ethical
standards laid down in the 1964 Declaration of Helsinki.

REFERENCES

1. Adeyemi, S. B., Afonja, A. 1., & Ijaduola, A. K. Phytochemical and nutritional composition of commonly used medicinal
plants during pregnancy in Kwara state, Nigeria. International Journal of Phytofuels and Allied Sciences. 2014, 3(1):1-19.
Accessed on November 09, 2021. Available from https://www.academia.edu/ 22461934/Phytochemical and Nutritional
Composition of Commonly used Medicinal Plants

2. Adusei, S., Otchere, J. K., Oteng, P., Mensah, R. Q., Tei-Mensah, E. Phytochemical analysis, antioxidant and metal chelating
capacity of Tetrapleura tetraptera. Elsevier Science Direct Heliyon. 2019, 5(): €02762. Accessed on November 14, 2021.
Available from https://reader.elsevier.com/reader/sd/pii/S2405844019364229?

3. Ahajumobi, N. E., Oparaocha, T. E., Eteike, P., & Felix, S. O. (2022). Effect of Water Intake on Constipation and Bowel
Movement. Asian Journal of Medicine and Health, 20(9), 1-10. https://doi.org/10.9734/ajmah/2022/v201930481

4. Ahajumobi, E. N., & Anderson, P. B. (2022). Hunteria Umbellata Extract is a Potent Agent for Effec-Tive Diabetes Control.
Asian Journal of Medicine and Health, 20(8), 26-36. https://doi.org/10.9734/ajmah/2022/v201830479

5. Ahajumobi, E. N. (2022) Nutrients, Vitamins, Mineral and Hydration for Health Restoration. iUniverse, Liberty Drive
Bloomington, IN 47403. ISBN: 9781663237408 https://www.iuniverse.com/en/bookstore

6. Obayuwana, O., Imafidon, K. E., & Obu, O. D. (October 21, Phytochemical and proximate composition of leaves of
Anacardium Occidentale. JAR Journal of Agriculture Research and Life Sciences. 2020, 1(5): 139-142. Doi:
10.47310/iarjarls.2020.v01i05.004. Accessed on November 09, 2021.

7. Ajayi, I. A., & Ojelere, O. O. Chemical composition of ten medicinal plant seeds in West Nigeria. Journal of Advances in Life
Science and Technology. 2013, 10(Online): 2225-062X. Accessed on September 15, 2021. Available from
https://www.iiste.org

8. Adeyemi, S. B., Afonja, A. 1., & Ijaduola, A. K. Phytochemical and nutritional composition of commonly used medicinal
plants during pregnancy in Kwara state, Nigeria. International Journal of Phytofuels and Allied Sciences. 2014, 3(1): 1-19.
Accessed on November 09, 2021. Available from https://www.academia.edu/ 22461934/
Phytochemical and Nutritional Composition of Commonly used Medicinal Plants



8770 N E. Ahajumobi and E. T. Oparaocha T, A comparative analysis of nutritional and chemical composition of seven leaves used as folk
medicine in south eastern Nigeria

9. Anze, S. P. G,, Ugwoke, C. E. C., Obisike, C. V., Nweze, A. E. Anatomical studies and nutritional analysis of the leaf extract
of Plukenetia conophora. International Journal of Fundamental & Applied Sciences. 2017, 6(1): 01-07. Accessed on Nov 09,
2021. Available from https://www.researchgate.net/ publication/317175735  Anatomical  studies and  nutritional
analysis_of the leaf extract of Plukenetia conophora

10. Adusei, S., Otchere, J. K., Oteng, P., Mensah, R. Q., Tei-Mensah, E. Hpytochemical analysis, antioxidant and metal chelating
capacity of Tetrapleura tetraptera. Elsevier Science Direct Heliyon2019, 5(): €02762. Accessed on November 14, 2021.
Available from https://reader.elsevier.com/reader/sd/pii/S2405844019364229?

11. Aladesanmi, A. J. Tetrapleura tetraptera: Molluscidal Activity and chemical constituents. African Journal of Complementary
and Alternative Medicines. 2007, 4(1), 23-36. Accessed on November 14, 2021. Available from
https://www.africanethnomedicines.net

12. Adesina, A. K., Iwalewa, E. O. & Johnny, 1. I. (2016). Tetrapleura tetraptera Taub-Ethnopharmacology, chemistry, medicinal
and nutritional values-A review. British Journal of Pharmaceutical Research, 12(3), 1-22. Accessed on November 14, 2021.
Available from https://www.sciencedomain.org

13.Oteng, P., Otchere, J. K., Adusei, S., Mensah, R. Q., & Tei-Mensah, E. (Jan 11, 2020). Vitamin analysis, trace elementand
their extractabilities in Tetrapleura tetraptera. Journal of Chemistry. 2020, () ID 1608341, 8. Doi: 10.1155/2020/1608341.
Accessed on November 16, 2021. Available from https://www.hindawi.com/journals/jchem/2020/1608341/

14. Onawumi, O. O. E., Faboya, O. O. P., & Ayoola, P. B. (2013). Chemical evaluation and nutritive values of African walnut
leaf (Plukenetia conophora Mull.arg.). International Journal of Herbal Medicine,. 2013, 1(3): 122-126. Accessed on November
17, 2021. Available from appts://www.florajournal.com

15. Usunobun Usunomena, & Okolie, P. N., (May 28, 2015). Phytochemical analysis and Mineral Composition of Annona
Muricata leaves. International Journal of Research and Current Development, 1(1), 38-42. Accessed on November 17, 2021.
Available  from https://www.academia.edu/35199517/ PHYTOCHEMICAL  ANALYSIS AND  MINERAL
COMPOSITION_OF ANNONA MURICATA LEAVES

16. Gavamukulya Yahaya. ( October 30, 2014). Phytochemical composition, anti-oxidant and in vitro cytotoxic properties of
extracts of leaves of Annona Muricata (Graviola). Doi: 10.13140/RG.2.1.3446.4484. October 30, 2014. Researchgate.
Accessed on November 17, 2021. Available from https://www.researchgate.net/publication/ 281089798 Phytochemical
Composition_Anti-oxidant_and In_vitro Cytotoxic Properties of Extracts of Leaves of Annona muricata Graviola

17.Kalita, P. (October 22, 2014). An overview on Mangifera indica: Importance and its various pharmacological action. Pharma
tutor, 2(12), 72-76. Accessed on November 14, 2021. Available from https://www.ijpsr.com

18. Larbie, C., Mills-Robertson, F. C., Quaicoe, E. B., Opoku, R, Kabiri, N. C., & Abrokwah, R. O. (December 17 2020). Doi:
10.9743/JPR1/2020/v3213530981. Tetrapleura tetraptera of Ghanian Origin: Phytochemistory, antioxidant and antimicrobial
activity of extracts of plant parts. Journal of Pharmaceutical Research International, 32(35), 78-96. Accessed on November 23,
2021. Available from http://www.sdiarticle4.com/review-history/63124

19. Srivastava, A. K., & Singh, V. K. (November, 2016). Carica papaya-A herbal medicine. International journal of Research
Studies in Biosciences (IJRSB), 4(11), 19-25. Doi: 10.20431/2349-0365.0411004. Accessed on November 23, 2021. Available
from https://www.arcjournals.org

20. Ahajumobi, E. N. (2018). Nutrition for Chronic diseases prevention and control. Lulu Press, U. S. A.https://www.lulu.com

21.Nwofia, G. E., Ojimelukwe, P., Eji, C. Chemical composition of leaves, fruit pulp and seeds in some Carica papaya (L)
morphotypes. International Journal of Medicinal and Aromatic Plants. 2012 March. 2. 1: 200-206. Accessed on December 26,
2021. Available  from https://www.researchgate.netpublication ~ 236646755  Chemical ~ composition
of leaves_fruit pulp and seeds in some Carica papaya L morphotypes

22.Rajasekhar, Pinnamaneni. Nutritional and medicinal value of papaya (Carica Papaya Linn.). World Journal of Pharmacy and
Pharmaceutical Sciences. 2017 August 1.6. 8:2559- 2578D0i:10.20959/wjpps20178-9947. Accessed on December 26, 2021.
Available from https://www.researchgate.net/publication 319048781 NUTRITIONAL AND MEDICINAL VALUE
OF PAPAYA CARICA PAPAYA LINN

23.Gyesi, J. N., Opoku, R., & Borquaye, L. S. Chemical Composition, total phenolic contentand antioxidant activities of the
essential oils of the leaves and fruit pulp of Annona muricata L. (Soursop) from Ghana. Journal Biochemistry Research
International. 2019 September 02. 2019. 4164576: p-p. Doi: /10.1155/2019/4164576. Accessed on December 27, 2021.
Available from https://www.hindawi.com/journals/bri/2019/4164576/

24.Ana V. Coria-T¢llez, Efigenia Montalvo-Goénzalez, Elhadi M. Yahia, Eva N. Obledo-Vazquez, Annona muricata: A
comprehensive review on its traditional medicinal uses, phytochemicals, pharmacological activities, mechanisms of action and
toxicity. Arabian Journal of Chemistry. 2018 July.11.5: 662-691. Doi: 10.1016/j.arabjc.2016.01.004. Accessed on December
27,2021.

25.Nweke, E. O., & Akpuaka, F. C. The effect of ethanol extract of Annona muricata leaf on the basal ganglia. GSC Biological
and Pharmaceutical Sciences. 2019 March 8.6.3: 40-44. Doi: 10.30574/gscbps.2019.6.3.0025. Accessed on December 27,
2021. Available from https://www.gsconlinepress.com/journals/gscbps

26.Agu, K. C., & Okolie, P. N. Proximate composition, phytochemical analysis and in vitro antioxidant potentials of extract of
Annoa muricata (soursop). Food Science and Nutrition. 2017 June 29.5.5: 1026-1036. Doi: 10.1002/fsn3.498. Accessed on
December 27, 2021. Available from https://onlinelibrary.wiley.com/doi/full/10.1002/fsn3.498

27.Usunobun, U. &Okolie, P. N. ,Phytochemical analysis and mineral composition of Annona muricata leaves. International
journal of Research and Current Development. 2015 May 28. 1. 1: 38-42. Accessed on December 28, 2021. Available from
https://www.academia.edu/35199517PHYTOCHEMICAL ANALYSIS AND MINERAL COMPOSITION OF ANNONA
~MURICATA LEAVES

28. Ayoola, P. B., Faboya, O. O. P., & Onawumi, O. O. E. Comparative analysis of the phytochemical and nutritional evaluation
of the seeds and the leaves of Plukenetia conophora plant. IISTE Chemistry and Materials Research [Internet]. 2013.



8771 International Journal of Recent Advances in Multidisciplinary Research, Vol. 10, Issue 08, pp.8763-8773, August, 2023

[Accessed on January 1, 2022]; 3(9): ISSN 2225-0956. Available from https://www.bing.com/search?
form=MOZLBR&pc=MOZI&qg=iodine+contenttof+plukenatia+conophora+seed%2C+leavestand+bark

29.Nadzmng.blogspot.com. Literature Review of Mangifera indica. Blog. 2011 June 13. Accessed on January 3rd 2022.
Available from https://nadzmng.blogspot.com/2011/06/litrature-review-of-mangifera-indica.html

30.Khandare, M. S. Mango (Magifera indica) a medicinal and holy plant. Journal of Medicinal Plants Studies 2016, 4(4): 44-46.
Accessed on January 3rd 2022. Available from https://www.plantsjournal.com

31.Kumar, M., Saurabi, V., Tomar, M., Hasan, M., Changan, S., Sasi, M., Maheshwari, C., Prajapati, U. Mekhemar, M. Mango
(Magnifera indica L.) leaves: Nutritional composition, phytochemical profileand health promoting bioacxtives. Antioxidant
[Internet]. 2021 [Accessed on January 4, 2022]; February 10(209): p-p. Doi: 10.3390/antiox10020299. Available from
https://www.academia.edu/51669723/Mango Mangifera indica L. Leaves Nutritional Composition Phytochemical Profile
and Health Promoting Bioactivities

32.Pyar H., Peh K.K., Min-Tze L. Proximate Composition of Mango (Mangifera indica L.) and Honeydew (Cucumis melo)
Wastes Fermented with Monoculture of Probiotics Lactobacillus Species. In: Gnanamalar Sarojini Daniel E. (eds). Biology
Education and Research in a Changing Planet. Springer, Singapore. [Internet]. 2015. [Accessed on January 4, 2022]; v(i): 143-
153. Available from https://doi.org/10.1007/978-981-287-524-2 15

33.Samanta, S., Chanda, R. Ganguli, S., Reddy, A. G., Banerjee, J. Anti-diabetic activity of mango (Mangifera): a review. MOJ
Bioequivalence & Bioavailability [Internet]. 2019. 6(2): 23-26. Doi: 10.15406/mojbb.2019.06.00131. Accessed on January 4,
2021.

34.Shaikh, R. N., Agarkar, B. S., Kshirsagar, R.B., & Bachate, A. H. Studies on physical, chemical and mineral evaluation of
mango (Mangigera indica L.). The Pharma Innovation Journal [Internet]. 2021. [Accessed on January 4, 2022]; 10(6): 446-
449. Available from http://www.thepharmajournal.com

35. Princewill-Ogbonna, 1. L., Ogbonna, P. C., Oguejiofor, I. B. Proximate Composition, vitamin, mineral and biological active
compounds levels in leaves of Mangifera indica (Mango), Persea americana (Avocado pea)and Annona muricata (Sour sop).
Journal of Applied Science and Environmental Manage. 2019, 23(1): 65-74. Accessed on January 7, 2022. Available from
http://bioline.org.br/ja

36. Akinmoladun, A.C., Falaiye, O.E., Ojo, O.B. et al. Effect of extraction technique, solvent polarityand plant matrix on the
antioxidant properties of Chrysophyllum albidum G. Don (African Star Apple). Bull Natl Res Cent 2022, 46 (40) p-p.
https://doi.org/10.1186/s42269-022-00718-y

37.Jayeoba, O. J., & Ige M. M. "Chemical composition and physical properties of African star apple (Chrysophyllum
albidum)."ASSET: An International Journal (Series A)} 7.1 (2010), 7(1):37-42. Pdf Accessed on February 12, 2023.

38.Falodun A, Nworgu ZA, & Tkponmwonsa M.O. Phytochemical components of Hunteria umbellata (K. Schum) and its effect
on isolated non-pregnant rat uterus in oestrus. Pakistan Journal of Pharmacological Sciences. 2006 Jul;19(3):256-8. PMID:
16935835. Accessed on February 12, 2023

39. Abubakar, A. N., Akanya, H. O., Egwim E. C., & Saidu, A. N. Antioxidant and hypoglycaemic effect of some medicine plants.
July 26, 2019. doi. 10.30574/gscbps.2019.8.2.0124. GSC Journal of Biological and Pharmaceutical Sciences. 08(02), 070-080.
Accessed on September 13, 2021 Available from https://www.gsconlinepress. com/journals/ gscbps/

40. Ajayi, I. A., & Ojelere, O. O. Chemical composition of ten medicinal plant seeds in West Nigeria. Journal of Advances in Life
Science and Technology. 2013, 10(Online) 2225-062X. Accessed on September 15, 2021 Available from https://www.iiste.org

41. Ajayi, 1. A., & Ojelere, O. O. Phytochemical Analysis and mineral composition of ten medicinal plant seeds from South-West
Nigeria. New York Science Journal. 2013, 6(9), Online. ccessed on September 15, 2021. Available from
https://www.sciencepub.net/newyork

42. Ashraf N. E. Hamed, Mohamed E. Abouelela, Ahmed e. El Zowalaty, Mohamed M. Badr, & Mohamed S. A. Abdelkader.
Chemical constituents from carica papaya Linn. Leaves as potential cytotoxic, EGFRwt and aromatase (CYP19A) inhibitors; a
study supported by molecular docking. Journal of Royal Society of Chemistry. 2021, 12: 9154-9162. Doi:
10.1039/DIRA07000B. Accessed on 13th February 2023. Available from
https://pubs.rsc.org/en/content/articlehtml/2022/ra/d1ra07000b

43.Suara , K. O., C. P. Azubuike, O. O. Okubanjoand C. I. Igwilo. "Neutraceutical and Antibacterial Properties of Methanol
Extract of Plukenetia Conophora [Miill.-Arg. Family Euphorbiaceac] Leaves and Physical Properties of Its Cream
Formulations”. Nigerian Journal of Pharmaceutical and Applied Science Research, vol. 5, no. 1, Aug. 2020, pp. 91-98,
https://www.nijophasr.net/index.php/nijophasr/article/view/119.

44. Akinmoladun, A.C., Falaiye, O.E., Ojo, O.B., Adeoti, A., Amoo, Z. A., Olaleye, M. T. Effect of extraction technique, solvent
polarityand plant matrix on the antioxidant properties of Chrysophyllum albidum G. Don (African Star Apple). Bull Natl Res
Cent46, 40 (2022). https://doi.org/10.1186/s42269-022-00718-y. Accessed on February 15, 2023.

45.Krishna, K. L., Paridhavi, M., & Patel, J. A. Review on nutritional, medicinal and pharmacological properties of papaya
(carina papaya Linn). Indian Journal of Natural Products and Resources (IINPR). 2008, 7(4): 364-373. Accessed on February
15, 2023. Available from https://nopr.niscpr.res.in/handle/123456789/5695

46. Anyamele, T., Onwuegbuchu, P. N., Eziuche Amadike Ugbogu, E. A., & Ibe, C. Phytochemical composition, bioactive
propertiesand toxicological profile of Tetrapleura tetraptera, Journal of Bioorganic Chemistry. 2023, 131 (2): 106288.
Accessed on February 16, 2023

47.Enema, O. J., Adesina, S. K., Umoh, U. F., & Eseyin, O. A. Gas Chromatography (GC-MS) studies of fixed oil of Tetrapleura
tetraptera Taub. (Mimosaceae). Journal of Pharmacology and Pytochemistry. 2019, 8(6): 1237-1241. Accesed on February 16,
2023. Available from https://www.phytojournal.com/archives/2019.v8.16.10184/gas-chromatography-mass-spectroscopy-gc-
ms-studies-of-fixed-oil-of-leaf-of-ltemgttetrapleura-tetrapteraltemgt-taub-mimosaceae

48. Salehi B, Giiltekin-Ozgiiven M., Kirkin C., Ozgelik B, Morais-Braga M. F. B., Carneiro J. N. P., Bezerra CF, Silva T. G. d. ,
Coutinho H. D. M., Amina B., Armstrong L, Selamoglu Z., Sevindik M., Yousaf Z., Sharifi-Rad J., Muddathir A. M., Devkota



8772 NE. Ahajumobi and E. T. Oparaocha T, A comparative analysis of nutritional and chemical composition of seven leaves used as folk
medicine in south eastern Nigeria

H. P., Martorell M., Jugran A. K., Martins N., Cho W. C. 4nacardium Plants: Chemical,Nutritional Composition and
Biotechnological Applications. Biomolecules. 2019; 9(9): 465. https://doi.org/10.3390/biom9090465

49.Uyoh, E. A, Ita, E. E., & Nwofia, G. E. Evaluation non the chemical composition of Tetrapleura tetraptera (Schum and Thom)
Taub. Accessions from Cross River State, Nigeria. International Journal of medicinal Aromatic Plants. 2013, 3(3): 386-394.
ISSN  2249-4340. Accessed on February 17, 2023. Available from  https://www.researchgate.  net/
publication/344503980 Evaluation of the chemical composition of Tetrapleura tetraptera Schum and Thonn Taub_acces
sions_from Cross_River State Nigeria

50.Enema, O. J., Umoh, U. F., Thomas, P. S., Adesina, S. K., & Eseyin, O. A. Phytochemical and Antioxidant studies of leaf of
Tetrapleura tetraptera (Schum and Thon) Taubert (Mimosaceae). British Journal of Pharmaceutical and Medical Research.
2019. 04(03): 1856-1875. Doi: 10.24942/bjmr.2019.490. Accessed on February 18 2023.

51. Adusei, S., Otchere, J. K., Oteng, P., Mensah, R. Q., Tei-Mensah, E. Phytochemical analysis, antioxidant and metal chelating
capacity of Tetrapleura Tetraptera. Heliyon, Research Article. 2019, 5(11): €02762. Doi: 10.1016/j.heliyon.2019.e02762.
Accessed on February 18, 2023. Available form https://www.cell.com/heliyon/fulltext/S2405-8440(19)36422-9

52. Akin-Idowu, P. E.,Ibitoye, D. O., Ademoyegun, O. T. , & Adeniyi, O. T. Chemical composition of the dry fruit of Tetrapleura
tetraptera and its potential impact on human health. Journal of Herbs, Spices & Medicinal plants. 2011, 17(1): 52 - 61. Doi:
10.1080/10496475.2011.560087. Accessed on February 18 2023

53. Aboaba, S. A., Ogunwande, 1. A., Ekundayo, O., Walker, T. M., Setzer, W. N., & Oladosu, I. A. Essential oil composition,
Antibacterial activity and toxicity of the leaves of Tetrapleura tetraptera (Schun. & Thonn) Taubert from Nigeria. Sage
publication, Journal of Natural Product Communications. 2009, 4(2): 287-290. Accessed on February 18 2023. Available from
https://journals. sagepub.com/doi/epdf/10.1177/1934578X0900400225

54. Abara, P. N., Aloke, C., Ekpono, E. U., Ench, C. P., Offor, C. E., & Ugwu, O. P. C. Vitamin and Mineral Composition of
Annona Muricata. International Digital organization for Scientific Research IDOSR Journal of Scientific Research. 2017, 2(1):
76-82. Aaccessed on February 23, 2023. Available from https://www.idosr.org/wp-content/uploads/2017/02/IDOSR-JSR-21-
76-82.pdf

55.Dotto, J. M, & Abihudi, S. A.Neutraceutical value of Carica papaya: A Review. Elsevier Journal of Scientific African. 2021,
13(2021): e00933. ISSN 2468-2276. Doi: 10.1016/j.sciaf.2021.e00933. Accessed on February 23, 2023. Available from
https://www.sciencedirect.com/ science/article/pii/S2468227621002374#tb10001

56.0kwu, D. E. Evaluation of the chemical composition of indigenous spices and flavouring agents. Global journal of Pure and
Applied Sciences. 2001, 7(3): 455-459. Aaccessed on February 23, 2023. Available from 16293-Article Text-14187-1-10-
20040518.pdf

57.Roger Dakuyo, Kiessoun Konaté, Kabakdé Kaboré, Abdoudramane Sanou, Frédéric Anderson Konkobo, David Bazié,
Hemayoro Sama & Mamoudou Hama Dicko. Ascorbic acid, pigments, anti-nutritional factorsand nutraceutical potential of
Anacardium occidentale fruits as affected by temperature, International Journal of Food Properties. 2023, 26:1, 471-488, DOI:
10.1080/10942912.2022.2163661 Accessed on March 05, 2023

58. Adepoju, O. T., & Adeniji, P. O. Nutrient composition and micronutrient potential of three widely grown varieties of African
Star Apple (Chrysophillum albidum) from Nigeria. African Journal of Food Science. 2012, 6(12): 344-351. Accessed on
March 5 2023. Available from https://academicjournals.org/journal/AJFS/article-full-text-pdf/3D4F1CA11835/

59.Elekwa, 1., Nwaogwugwu, J. C., Ikonne, O. U., Ezekwa, A. S. & Egg, A. N. Nutritional properties and antioxidant activity of
Chrysophillum Africanum leaves pulp. Journal of Molecular Pharmaceutics and Organic Process Research. 2017, 5(1): 139.
Doi: 10.4172/2329.1000139. Accessed omg March 12, 2023.

60.Ebana, R. U. B., Edet, U. O., Ekanemesang, U. M., Ikon, G. M., & Etok, C. A. Antimicrobial, phytochemical screening and
nutrient analysis of tetra pleura and Piper guineense. Asian Journal of Medicine and health. 2016, 1(3): 1-8. AJMAH 29362.
Accessed on. March 12, 2023. Available from https://www.researchgate.net/profile/Uwem-
Edet/publication/318500424 Antimicrobial Activity Phytochemical Screening and Nutrient Analysis of Tetrapleura tetra
ptera_and Piper guineense

61. Chita, E. 1., & Obidike I. J. Nutraceutical, antioxidant and hepatic histomorphological effect of Tetrapleura tetraptera leaves in
Monosodium  Glutamate-intoxicated rats. Asian Journal of Emerging Rsearch. 2020. 2(4): 223-238. Doi:
10.3923/AJERK.2020.223.238. Acessed on March 12 2023c

62. Aikpokpodion, P. E., Uloko, B., & Edibo, G. Nutrient dynamics in soil and cashew (Anacardium Occidentale, L) leaf and
kernel in Kogi Stat, Nigeria. Journal of Aaaplied Biosciences. 2010, 25(): 1573-1578. ISSN 1997-5902 Aaaccessed on March
12 2023.

63.Belonwu, D. C., Ibegbulem, O. C., Nwokocha, M. N., & Chikezie, P. C. Some phytochemical and hydrophilic vitamins of
Anacardium Occidentale. Research Journal of Phytochemistry. 2014, 8(3): 78-91. Doi: rjphyto.2014.78.91. Accessed on
March 12 2023.

64. Nwamarah, J. U., Adesanmi, R. A., & Asogwa, T. J. Nutrient composition of Carica papaya leaves extracts. Journal of Food
Science and Nutrition Research. 2019, 2(3): 274-282. Doi: 10.26502/jfsnr.2642-11000026. Accessed on Marc h 12, 2023

65.Santaana, L., F., Aline, C. Aaline, C. 1., Santo, B. S. D. E. , Filiu, W. O F., Pott, A.,Alves, F. Hiane, ...Hiane. Nutraceutical
potential of Caraica papaya in metabolic syndrome. MDPI Journal of Nutraceutical Nutrients. Suppleements and Human
Health. 2019, 11(7): 1608. Doi: 10.3390/nul1071608. Accessed on March 12, 2023.

66. Kalaivanan, D.. (2014). Nutrient content in the leaves of cashew (Anacardium occidentale L.) in relation to variety. Journal of
Plantation ~ Crops. 2014,  42(1): 145-150. Accessed on  March 12 2023.  Available from
https://www.researchgate.net/publication/262181939 Nutrient content in the leaves of cashew Anacardium occidentale L
_in_relation_to variety



8773 International Journal of Recent Advances in Multidisciplinary Research, Vol. 10, Issue 08, pp.8763-8773, August, 2023

67.Onawumi, O.0.E., Faboya, O.0.P., & Ayoola, P. B. Chemical evaluation and nutritive values of African Walnut leaf
(Plukenetia conophora MULL. arg.).. International Journal of Herbal. 2013, 1(3): 122-126. Accessed on March 12, 2023.
Available from https://www.florajournal.com

68. Ramesh, B, Subhashini, G., & Vijayameena, C. Phytochemical screening and assessment of antibacterial activity bioactive
compounds in Annona Muricata. International Journal of Current Microbial and Applied Sciences. 2013, 2(1): 1-8. ISSN:
2319-7706. Accessed on March 19, 2023. Available from https://www.researchgate. net/profile/Ramesh-Balasubramanian-
3/publication/234076924 Phytochemical screening and assessment of antibacterial activity for the bioactive compounds
_in_Annona_muricata pdf

69. Princewill-Ogbonna, 1. L., Ogbonna, P. C., & Oguejiofor, I. B. Proximate composition, vitamins, mineral and biologically
active compounds levels in leaves of Magnifier indica (mango), Persea americana (Avocado pea)and Annona Muricata (Sour
sop). Journal of Applied Science and Environmental Management. 2019, 23(1): 65-74. Doi: 10.4314/jasem.v23il.11.
Avccessed on March 22, 2023

70. Ayoola, P. B., Faboya, O. O. P., & Onawumi, O. O. E. Comparative Analysis of the phytochemical and nutrient evaluation of
the seeds and leaves of Plukenetia conophora plant. Journal of Chemistry and Material Research. 2013, 3(9): Online. ISSN
2225-0956. Accessed on Marc h 23 2023. Available from https://d1wqtxts1xzle7.
cloudfront.net/31805611/Comparative_Analysis of the Phytochemical and Nutrient-libre.pdf

71.Nwamara, J. U., Adesanmi, R. A., & Asogwa, T. J. Nutrient com[position of Carica papaya leaves extracts. Journal of Food
Science and Nutrition Research. 2019, 2(2019): 274-282. ISSN-2642-1100 . Accessed on March 24 2023. Available from
https://www.fortuneonline.org/articles/nutrient-composition-of-carica-papaya-leaves-extracts.html

72. Hanna M, Jaqua E, Nguyen V, Clay J. B Vitamins: Functions and Uses in Medicine. Perm J. 2022, 26(2):89-97. doi:
10.7812/TPP/21.204. Epub 2022 Jun 17. PMID: 35933667; PMCID: PMC9662251. Accessed on March 24 2023.

73. World Health Organization Int. The top 10 causes of death. WHO Newsroom Fact Sheet. 2020. Dec. 09. Accessed on July 12,
2022. Available from https://www.who.int/news-room/fact-sheets/detail/the-top-10-causes-of-death

74.Twu, 1. C., Onu, U. L., Chijioke-Okere, M., Ukaoma, A, & Onwumere, F. Minerals and phytochemical constituents of
Magnifera indica seed Kernals obtained from Eastern Nigeria. Aafrican Journal of Agriculture and food Science. 2018, 1(2): 1-
11.  Accessed on March 25 2023. Available from https://abjournals.org/ajafs/wp-content/uploads/sites/
16/journal/published paper/volume-1/issue-2/AJAFS UE CA 6gxy.pdf

75.Kimbonguila, A. & Nzikou, J.M. & Matos, Leoma & Loumouamou, B. & Ndangui, C.B. & Pambou-Tobi, N.P.G. & Abena,
Ange & Silou, Thomas & Scher, Joel & Desobry, Stéphane. (2010). Proximate composition and physicochemical properties on
the seeds and oil of Annona muricata grown in Congo-Brazzaville. Res. J. Environ. Earth Sci.. 2. 13-18. Accessed on March
25 2023. Available from https://www.researchgate.net/ publication/
306150703 Proximate composition and physicochemical properties on the seeds and oil of Annona muricata grown in
_Congo-Brazzaville

76.Nwachujor, Idorenyin & Ayanda, Ifedapo & Lawal, Israel. (2019). PHYTOCHEMICAL ANALYSIS, PROXIMATE
COMPOSITION AND MINERAL CONTENTS OF THE SEED OF ANNONA MURICATA. 8. 2096-2103. Accessed on
March 25, 2023. Available from https://www.researchgate.net/ publication/ 331876626 PHYTOCHEMICAL ANALYSIS
PROXIMATE COMPOSITION AND MINERAL CONTENTS OF THE SEED OF ANNONA MURICATA

77. Bouyahya, A., Omari, N. E. 1., Bakrim, S., Hachlafi, N. E. 1., Balabib, A., Wilairatana, P., Mubarak, M. S. Advances in
dietary phenolic compounds to improve chemosensitivity and anti-cancer drug. Cancer. 2022, 14(19): 4573. Accessed on
April 9, 2023. Available from https://www.mdpi.com/2072-6694/14/19/4573

78.Mondal A, Gandhi A, Fimognari C, Atanasov AG, Bishayee A. Alkaloids for cancer prevention and therapy: Current progress
and future perspectives. European Journal of Pharmacology. 2019, Sep 5;(858):172472. doi: 10.1016/j.ejphar.2019.172472.
Epub 2019 Jun 19. PMID: 31228447. Accessed on April 9, 2023.

79. Jim-Jian Lu, Jiao-Lin Bao, Xiu-Ping, Min Huang, & Yi-Tao, Wang. Alkaloids isolated from natural herbs as the anti-cancer
agents.  Evidence-Based Complementary and Alternative medicine. 2012, 2012(0:P-P. ID: 485042. Doi: 10.
1115/2012/485042. Accessed on April 9, 2023

80. Elekofehinti, O. O., Iwaloye, O., Olawaale, F, Aariyo, E. O. Saponin in cancer treatment: Current progress and future
prospects. Journal of Pathophysiology. 2021, 28(2): 250-272. Doi: 10.3390/pathophysiology28020017. Accesed on April 9
2023.

81.Kazi, Nour & Chimbekujwo, I. & Anjili, S.. (2019). Identification and control of post-harvest rot of pumpkin (Cucurbita pepo
L.) in Hong, Adamawa State. African Journal of Plant Science. 2019, 13(): 239-245. Doi: 10.5897/AJPS2018.1708. Accessed
on April 13 2023

82. Cox-Georgian D, Ramadoss N, Dona C, Basu C. Therapeutic and Medicinal Uses of Terpenes. Medicinal Plants. 2019 Nov
12:333-59. doi: 10.1007/978-3-030-31269-5 15. PMCID: PMC7120914. Accessed omg April 13 2023

sk sk sk skoskook



