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ABSTRACT 
The comparative vitamins, phytochemical and proximate composition of leaf-extracts of Mucuna poggei and 
Telfairia occidentalis were investigated using standard methods. Cobalamin, ascorbate and retinol concentration 
were significantly (P < 0.05) higher in Telfairia occidentalis relative to Mucuna poggei. Pantothenic   acid, folate, 
beta carotene, calciferol and tocopherol concentration were significantly (P < 0.05) higher in Mucuna poggei 
relative to Telfairia occidentalis. The concentration of the vitamins in leaf-extracts of Telfairia occidentalis was of   
the range 0.27 ± 0.15 mg / l  for niacin to 101.83 ± 0.24 mg / l for  beta carotene , while that of Mucuna  poggei 
was of the range 0.23 ± 0.22 mg / l for niacin to 125.94 ± 0.18 mg / l for beta carotene. The concentration of fat 
soluble vitamins in ethanol leaf-extracts of Telfairia occidentalis  was  in  the  the order of  beta carotene > retinol > 
tocopherol > calciferol > vitamin K and the range in Telfairia occidentalis was 1.34 ± 0.17 mg / l  for  Beta carotene 
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to 101.83 ± 0.24 mg / l for vitamin K.  However, the concentration of the fat soluble vitamins in ethanol leaf-
extracts of Mucuna poggei was  in  the  the order of  > tocopherol > retinol > calciferol > vitamin  K and the range 
in Mucuna poggei  was 1.32 ± 0.21 mg / l for vitamin K to 125.94 ± 0.18 mg / l for beta carotene. The 
concentration of all the phytochemicals were significantly (P < 0.05) higher in Telfairia occidentalis relative to 
Mucuna poggei, except flavonoids. The   concentration of all the phytochemicals were in the order; Saponins > 
Tanins > Alkaloids > Phenols > Flavonoids > Glycosides in Telfairia occidentalis while the order in Mucuna poggei  
were  Saponins > Flavonoids > Tanins > Alkaloids > Phenols > Glycosides with saponins as the highest  (28.70 ± 
0.02 %  vs18.19 ± 0.12 %) and glycosides as the lowest (0.07 ± 0.05 % of  vs 0.05 ± 0.002 %) in Telfairia occidentalis 
and Mucuna poggei, respectively. The proximate composition of both extracts indicated that the levels of moisture, 
ash, crude fiber, crude fat, protein and carbohydrates were significantly higher (p< 0.05) in Telfairia occidentalis 
than in Mucuna poggei while crude fat and carbohydrates were significantly higher (p< 0.05) in  Mucuna poggei than 
in Telfairia occidentalis. The range in Telfairia occidentalis was 0.5 ± 0.18 % for crude fibre to 50.4 ± 0.23 % for 
carbohydrates, and the range in Mucuna poggei was 0.4 ± 0.23 % for crude fibre to 69.1 ± 0.18 % for carbohydrates. 
The results of the present study revealed that the leaf-extracts of Mucuna poggei and Telfairia occidentalis could 
meet nutritional and energy needs for man and livestock and can be applied in the development of drugs.  
Keywords: Comparative vitamins, phytochemical, proximate composition, leaf-extract, Mucuna poggei and Telfairia 
occidentalis 

 
INTRODUCTION 

Nature has been a source of medicinal treatments for many years and plant-based systems play an essential role in 
the primary health care of 80% of the world’s developing countries [1]. The use of plants whether herbs, shrubs or 
trees in parts or in a whole in the treatment and management of diseases and disorders date back to prehistoric 
days [2]   . Plants provide an alternative in search for new drugs. There is a rich abundance of plants reputed in 
traditional medicine to possess protective and therapeutic properties [3].  Medicinal plants as defined by World 
Health Organization [4] are plants which one or more parts contains substances that can be used for therapeutic 
purposes or which are precursors for the synthesis of useful drugs [5]. Herbs are useful in the search for new 
drugs because they are valuable sources of new molecules which may be scientifically modified to provide 
improved drugs. Medicinal plants   range from those used in the production of mainstream pharmaceutical 
products to plants used in herbal medicine. Plants that have medical uses can be found growing in many settings 
all over the world [6]. Although modern medicine may be available in developing countries, herbal medicine is 
still popular in these countries till date. Plants have helped to maintain a relatively disease- free state when 
properly utilized as herbal medicine [5].     
Mucuna is a genus of around 100 accepted species of climbing lianas (vines) and shrubs of the family Fabaceae and 
tribe, Phaseoleae and typically found in tropical forests [6] . The leaves are tri-foliolate, alternate, or spiraled silky-
pubescent beneath, the flowers are pea-like but larger, with distinctive curved petals, and occurring in racemes and 
the fruits are covered by itchy hairs that break loose on slight touching when fully dry.  Like other legumes, 
Mucuna plants bear pods. They are generally bat-pollinated and produce seeds that are buoyant sea-beans [7]. 
Mucuna poggei is called “agbara” by Igbos, “matara” by Hausas, “igbekpe” in Benin, and “werepe” by Yorubas [8]. 
Telfairia occidentalis commonly known as “fluted pumpkin” is a seed and leaf vegetable that is highly consumed all 
over Nigeria,   West and Central Africa [9]; [10]. Telfairia occidentalis (Fluted pumpkin) is one of the popular and 
widely grown vegetable crops in Nigeria particularly in the eastern (Anambra, Imo, Abia and Ebonyi States) and 
mid-western areas (Edo, and Delta States) and to an appreciable degree in the south western states (Ondo, Ogun, 
Ekiti, Oyo and Lagos). Telfairia occidentalis (Fluted Pumpkin) is from the tribe of Joliffieae and the sub-family 
Cucurbitaceae [11]. The green leaves of Telfairia occidentalis is known locally as  ‘Ugu’ by Igbos, ‘Iroko’ by 
Yorubas, Ubong’ by Ibibios and umeke by  Edos [12]. The Ghanians refer to it as ‘okrobonka’ while to the Sierra-
Leoneans, it is known as ‘Oroko’ [13]. It is a pot-herb cultivated mainly for its succulent young leaves and shoots 
which are used as vegetables [14]. It is a high climbing perennial with partial drought tolerance and parenting 
root system. Due to the high concentration of blood-enriching minerals including iron, potassium and phosphorus 
as well as vitamins (thiamine, riboflavin, nicotinamide, folic acid, cyanocobalamin and ascorbic acid) and 
phytochemicals in the plant, the leaves are   used locally as blood booster [15] ; [16]. 

Vitamin B12 and folate are required for essential metabolic functions. Deficiency states of these nutrients, either 
singly or in combination, are common clinical conditions. Clinically, they present with not only disordered 
haematopoiesis, but also widespread effects in other organs that can precede the appearance of haematological 
abnormalities. Within body cells, methyltetrahydrofolate is converted to a metabolically active form 
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(tetrahydrofolate) in a reaction that requires vitamin B12 as a co-enzyme [17].The   B complex vitamins, thiamin, 
riboflavin,   niacin,   pyridoxine,   panthotenic acid, folic acid and   cyanocobalamine are required for normal 
growth, functioning of the heart and nervous system, eyes, formation of co-enzyme for cellular respiration [18]. 
These   vitamins contained in the samples are essential for metabolic activities as they act as precursors for 
synthesis of coenzymes [19].  Vitamin C   helps in the health of lungs and bronchia, teeth and gums, bones and 
joints and purifies the blood. It prevents the free radical damage that triggers the inflammatory cascade and 
associated with reduced severity of inflammatory conditions such as asthma, osteoarthritis and rheumatoid 
arthritis [20]. Phytochemicals are secondary metabolites produced in plants, and do not participate in metabolic 
processes within the plants but are a result of metabolic activities in the plant. Phytochemicals are stored virtually 
in all plant parts and their concentrations may differ from one plant part to another.  An antioxidant can be defined 
as a substance that helps to reduce the severity of oxygen species either by forming a less active radical or by 
quenching the damaging free radicals chain reaction on substrates such as proteins, lipids, carbohydrates or DNA 
[21]. Proximate are used in the analysis of biological materials as a decomposition of human-consumable good 
into its major constituents. The purpose of proximate analysis is to estimate and determine how much of the food 
major components, which are moisture, carbohydrate, ash, proteins, lipids and crude fibre that exist in a given food 
or fruits [21]. Hence the study is therefore designed to evaluate the comparative vitamins, proximate composition 
and phytochemical analysis of Mucuna poggei and Telfairia occidentalis  leaves [22]. 

MATERIALS AND METHODS 
Materials 

 Chemicals and Reagents  
All chemicals and reagents used were of analytical grade. 

Samples 
Fresh matured leaves of Telfairia occidentalis and Mucuna poggei. 

Instrumentation 
The major instrument used in this study include:  

UV- VIS Spectrophotometer Model, 752. 
Methods 

Collection of Samples 
Fresh matured leaves of Mucuna poggei and Telfairia occidentalis were harvested from a local farm in Okpoto, 
Ishielu local government area in Ebonyi state. 
                                                                        Plant Authentication 
The plants were authenticated by Prof. J.C. Okafor, a consultant plant taxonomist at Fame Consultancy Plant 
Research Centre, Enugu, Enugu State,  Nigeria.   

Preparation of the Leaves of  Mucuna poggei and  Telfairia occidentalis 
The leaves were washed and air dried at room temperature for three weeks. After three weeks, the dry samples 
were blended using mechanical grinder into powder form. The powder was sieved with the sieve of mesh size 1mm 
and then stored in polythene bags for further use.  

Preparation of Leaf-extracts of Mucuna poggei and Telfairia occidentalis. 
This was done as described by Gray and Flatt, (2014) .   
Five   hundred grams of   the powder of Mucuna poggei and Telfairia occidentalis   leaves were each soaked into 1000 
ml of ethanol and were allowed to stand for 48 hours. Each extracted solution was filtered off using a sieve cloth 
and Whatman No. 2 filter paper (Cat no 1001 125) of pore size 125 mm. The filtrates were concentrated by 
distilling off the solvent and then evaporated to dryness on a water bath at 45 °C. The extracts of the samples 
were then stored in refrigerator for subsequent usage.  

Determination of Percentage Yield 
The extracts were obtained from the two leaf samples from the two plants were weighed. The percentage yield per 
extract was calculated in terms of air dried weight of the leaf material as: 

 
Vitamins Analysis 

Determination of Vitamin A (Retinol) 
Vitamin A was determined by the colorimetric method of [23]. 
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Estimation of Beta Carotenoids 
This was carried out according to the method of the Association of Official Analytical Chemists (AOAC, 1980). 
[24]. 

Determination of vitamin B1 (Thiamin) 
Determination of vitamin B1 was   done   by the spectrophotometric method described by kirk and Sawyer, 
(1998).[23] 

Determination of vitamin B2 (Riboflavin) 
Determination of vitamin B2 was   done   by the spectrophotometric method described by Kirk and Sawyer,   
(1998).[23] 

Determination of vitamin B3  (Niacin) [25] 
Vitamin   B3 (Niacin) was determined by the spectrophotometric method described by Kirk and Sawyer, 
(1998).[23] 

Determination of vitamin B5   (Pantothenic acid) 
Vitamin   B5 was determined by the spectrophotometric method described by Kirk and Sawyer (1998).[23] 

Determination of vitamin B6   (Pyridoxine) 

Vitamin   B6 was determined by the spectrophotometric method described by Kirk and Sawyer (1998). [23] 

Determination of   Vitamin B9 (Folic acid). 

Vitamin B9 was determined by the spectrophotometric method described by Kirk and Sawyer (1998). [23] 
Determination of Vitamin B12 (Cobalamin) 

Vitamin B12 was determined by the spectrophotometric method described by Kirk and Sawyer, (1998).[23] 
Determination of Vitamin C (Ascorbic Acid) 

Vitamin C was determined by the spectrophotometric method described by Kirk and Sawyer, 1998.  
Determination of vitamin D (Calciferol). 

Vitamin D was determined by the method of   A.O.A.C., (1990). [26] 
Determination of   Vitamin E (Tocopherol) 

Vitamin E was determined by the spectrophotometric method as described by A.O. A.C., (1990).[27] 
Determination of  Vitamin K 

Vitamin K was determined by the spectrophotometric method described by Kirk and Sawyer (1991). 
Quantitative Phytochemical Composition of Mucuna poggei and Telfairia occidentalis   leaves samples. 

The quantitative phytochemicals analysis of the phytochemicals, alkaloids, phenols,   flavonoids, saponins, 
glycosides and tannins in ethanol leaf-extracts  of  Mucuna poggei and  Telfairia occidentalis  were carried out as 
decribed by [27].  

Proximate Analysis. 
Proximate analysis was done using standard procedures as described by [28]. 

Statistical Analysis. 
The results were expressed as mean ± standard deviation (SD). The data wer subjected to One Way Analyses of 
Variance (ANOVA) by Turkey Post hock test. The data were analyzed using computer software known as Graph 
Pad Prism 7. Values of P less than 0.05 (P<0.05) were considered to be   statistically significant. 

RESULTS 
Comparative Composition of Vitamins in Ethanol Leaf-Extracts of Telfairia occidentalis and Mucuna 
poggei. 
The    concentration of cobalamin   and ascorbate were significantly (P < 0.05) higher in Telfairia occidentalis 
relative to Mucuna poggei. However, the  concentration of pantothenic acid  and folate were significantly (P < 0.05) 
higher in Mucuna poggei relative to Telfairia occidentalis (Table 4). The concentration of the water soluble vitamins 
in ethanol leaf-extracts of Telfairia occidentalis was in the order of cobalamin >  thiamin > folate > ascorbate > 
pyridoxine > cobalamin > pantothenic acid  > niacin. The range of the water soluble vitamins in ethanol leaf-
extracts of Telfairia occidentalis was 0.27 ± 0.15 mg / l  for  niacin to 48.68 ± 0.19 mg / l for    riboflavin, while 
that of Mucuna poggei  was in  the order of thiamin >  cobalamin > folate > ascorbate > pyridoxine > cobalamin > 
pantothenic acid > niacin and the range in Mucuna poggei  was 0.23 ± 0.22 mg / l for niacin to 37. 44 ± 0.25 mg / l 
for  thiamin. Cobalamin  had the highest concentration in Telfairia occidentalis  while vitamin thiamin had the 
highest concentration in  Mucuna poggei,  also in both Telfairia occidentalis  and Mucuna poggei, vitamin B3 had the 
lowest concentration (Table 4). he   concentration of the fat soluble vitamins;  beta carotene, calciferol and 
tocopherol were significantly higher (P < 0.05) in Mucuna poggei than in Telfairia occidentalis. Nevertheless, the 
concentration of   retinol   was significantly (P < 0.05)  higher in  Telfairia occidentalis than in Mucuna poggei. The  
concentration of  vitamin  K was higher but not significantly (P > 0.05)  in Telfairia occidentalis  than in  Mucuna 
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poggei  (Table 5). The concentration of fat soluble vitamins in ethanol leaf-extracts of Telfairia occidentalis  was  in  
the  the order of  beta carotene > retinol > tocopherol > calciferol > vitamin K and the range in Telfairia 
occidentalis was 1.34 ± 0.17 mg / l  for  Beta carotene to 101.83 ± 0.24 mg / l for vitamin K.  However, the 
concentration of the fat soluble vitamins in ethanol leaf-extracts of Mucuna poggei was  in  the  the order of  > 
tocopherol > retinol > calciferol > vitamin  K and the range in Mucuna poggei  was 1.32 ± 0.21 mg / l for vitamin 
K to 125.94 ± 0.18 mg / l for beta carotene. Beta carotene  had the highest concentration  in both Telfairia 
occidentalis  and Mucuna poggei  while  vitamin K  had the lowest concentration in both Telfairia occidentalis  and 
Mucuna poggei (Table 4). 

Table 1.  Comparative Vitamins  Composition of Ethanol Leaf-Extracts of Telfairia occidentalis and 
Mucuna poggei. 

 
Vitamins Composition 

               Concentration (mg / l)               
              T. occidentalis               M. poggei 

 
Water Soluble vitamins 
Vitamin B1 (Thiamin) 

                 
                
                37.52 ±   0.23a                                        

  
 
37.44 ± 0.25a 

Vitamin B2 (Riboflavin)                 48.68 ± 0.19b                     28.08 ± 0.24c 
Vitamin B3 (Niacin)                 0.27 ± 0.15d                   0.23 ± 0.22d 
Vitamin B5 (Pantothenic acid)                 0.91± 0.16e          0.94 ±  0.17e 
Vitamin B6 (Pyridoxine)                 3.45 ±  0.19f  3.25 ±  0.16f  

 
      

Vitamin B9 (Folate) 
Vitamin B12 (Cobalamin) 
Vitamin C (Ascorbate) 
 
Fat soluble Vitamins 
 
Beta carotene                                        

                15.83 ± 0.18g                              
                1.69 ±  0.21i 

               13.73 ±  0.17i  
 
 
              
 
             101.83± 0.21a                             

17.37 ± 0.19h  
1.57 ± 0.18i 

 9.86± 0.15d 
 
 
 
 

125.94 ± 0.18b 
 

Vitamin  A (Retinol)                54.00 ± 0.24c       15.20 ± 0.25d 
Vitamin D (Calciferol)                10.22 ±  0.19e   13.58 ± 0.16f 
Vitamin  E (Tocopherol)                40.0 ± 0.22f    41.0 ± 0.19g 
Vitamin  K                 1.34 ±  0.17h           1.32 ± 0.21h                   
Values are expressed as Mean ± SD of three (3) replicate values. 
Values with different superscripts on the same row are significantly different at P < 0.05.  

Comparative Quantitative Phytochemical Composition of Ethanol Leaf-Extracts of Telfairia occidentalis 
and Mucuna poggei. 
The quantitative phytochemical analysis of ethanol leaf-extracts of Telfairia occidentalis and   Mucuna poggei 
revealed that the concentration of all the phytochemicals were significantly higher (P < 0.05) in Telfairia 

occidentalis than   Mucuna poggei except flavonoids which had the reverse trend (Table 2).The   concentration of 
all the phytochemicals were in the order; Saponins > Tanins > Alkaloids > Phenols > Flavonoids > 
Glycosides in Telfairia occidentalis while the order in Mucuna poggei  were  Saponins > Flavonoids > 
Tanins > Alkaloids > Phenols > Glycosides with saponins as the highest  (28.70 ± 0.02 %  vs18.19 ± 
0.12 %) and glycosides as the lowest (0.07 ± 0.05 % of  vs 0.05 ± 0.002 %) in Telfairia occidentalis and 
Mucuna poggei, respectively (Table 2).    
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Table 2. Comparative Quantitative  Phytochemical Analysis of Ethanol Leaf-Extracts of Telfairia 
occidentalis and Mucuna poggei. 
Phytochemical                          Concentration % w/w 

              T. occidentalis                  M. poggei 
Flavonoids                0.22 ± 0.005a                8.00 ± 0.005b 
Glycosides                0.07 ± 0.05c                     0.05 ± 0.002c 
Saponins                28.70 ± 0.02 d                  18.19 ± 0.12e 

1. Alkaloids                 6.42 ± 0.02 f    2.39 ± 0.01g 
2. Tanins                16.48  ±  0.03h                  12.01 ± 0.01i  

Phenols               2.09 ± 0.002j    1.48 ± 0.02k 
Values are expressed as Mean ± SD of three (3) replicate values. 
Values with different superscripts on the same row are significantly different at P< 0.05.  

Comparative Proximate Composition of Leaf-Extract of Telfairia occidentalis and Mucuna poggei. 
The proximate composition of  both extracts indicated the presence of moisture, ash, crude fiber, crude fat, protein 
and carbohydrates with varying compositions and their values  were significantly higher (p< 0.05)  in Telfairia 
occidentalis  than in  Mucuna poggei. However, crude fat and carbohydrates contents showed a reverse trend in that 
their concentrations were significantly higher (p< 0.05) in Mucuna poggei than in Telfairia occidentalis (Table 3). 
The proximate compositions of ethanol leaf-extracts of   both Telfairia occidentalis and Mucuna poggei were of   the 
trend Carbohydrates > Crude Protein > Moisture Content > Crude Fat> Crude Ash > Crude Fibre. The range in 
Telfairia occidentalis was 0.5 ± 0.18 % of crude fibre to 50.4 ± 0.23 % of carbohydrates, and the range in Mucuna 
poggei  was 0.4 ± 0.23 % of crude fibre to 69.1 ± 0.18 % of carbohydrates (Table 3). 
Table 3. Proximate composition of ethanol leaf extracts of Telfairia occidentalis and Mucuna poggei. 

 PROXIMATE COMPOSITION          CONCENTRATION % w/w 
           T. occidentalis              M. poggei  

 Moisture Content 

Crude Ash 

Crude Fiber 

Crude Fat 

Crude Protein 

Carbohydrates  

 

          11.6 ± 0.16a                  8.9 ± 0.16b                    

            8.3 ± 0.15c                  1.4 ± 0.17d   

            0.5 ± 0.18e                    0.4 ± 0.23e 

            0.6 ± 0.19f                    3.4 ± 0.19g 

           28.6 ± 0.21h                 16.8 ±  0.21i 

          50.4 ±  0.23j                   69.1 ±  0.18k 

                            

 
DISSCUSSION 

The concentration of the water soluble vitamins in ethanol leaf-extracts of Telfairia occidentalis was in the order of  
B2 >  B1 > B9 > C > B6 > B12 > B5 > B3,  the range in Telfairia occidentalis was 0.27 ± 0.15 mg / l  for  vitamin  B3 
to 48.68 ± 0.19 mg / l for  vitamin  B2 , while that of Mucuna poggei  was in the order of  B1 >  B2 > B9 > C > B6 > 
B12 > B5 > B3 and the range in Mucuna poggei  was 0.23 ± 0.22 mg / l for  B3 to 37. 44 ± 0.25 mg / l for vitamin B1.  
Vitamin B2 had the highest concentration in Telfairia occidentalis while vitamin B1 had the highest concentration in  
Mucuna poggei  also in both Telfairia occidentalis  and Mucuna poggei, vitamin B3 had the lowest concentration. 
Vitamin   B1 and B2 recorded the highest amount in the leaves of Mucuna poggei and Telfairia occidentalis 
respectively. This result is in contrast with that of [29], in which vitamin c content recorded the highest amount 
in the leaves of Telfairia occidentalis. Moreso, the   concentration of vitamin C obtained in this study   was lower 
compared to that of [30] and [31] on the same plant, where vitamin C content of 17.27% and 3.16% respectively, 
was  reported. The   B complex vitamins, thiamin, riboflavin,   niacin,   pyridoxine,   panthotenic acid, folic acid and   
cyanocobalamine are required for normal growth, functioning of the heart and nervous system, eyes, formation of 
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co-enzyme for cellular respiration [17]. These   vitamins contained in the samples are essential for metabolic 
activities as they act as precursors for synthesis of coenzymes [18]. 

Vitamin   B12 and folate are required for essential metabolic functions. Deficiency states of these nutrients, either 
singly or in combination, presents with a number of disorders including megaloblastic anaemia, due to disruption 
of DNA synthesis and repair that results in ineffective erythropoiesis [31]. The vitamin C (ascorbic acid) contents 
of leaf-extracts of Mucuna poggei and Telfairia occidentalis  were  9.86 ± 0.15 mg / l  and     13.73 ± 0.17   mg / l    
respectively.   The vitamin C (ascorbic acid)   content of leaf-extract   of Telfairia occidentalis     was significantly 
higher (P < 0.05)   than that of Mucuna poggei.  This   corroborates the report by Airaodion et al., (2019)    which 
recorded a significant increase in the ascorbic acid content of T. occidentalis when compared with that of O. 
gratissimum at (P < 0.05). 

Vitamin C   helps in the health of lungs and bronchia, teeth and gums, bones and joints and purifies the blood. It 
prevents the free radical damage that triggers the inflammatory cascade and associated with reduced severity of 
inflammatory conditions such as asthma, osteoarthritis and rheumatoid arthritis [19]. Therefore, the leaves of 
Mucuna poggei and Telfairia occidentalis could be used in the herbal medicine for the treatment of common cold and 
prostate cancer [7]. The Presence of vitamin C and other antioxidants in the leaves of Mucuna poggei and Telfairia 
occidentalis makes them ideal food additives to enhance the body’s immune system [32]. The concentration of the 
fat soluble vitamins in ethanol leaf-extracts of Telfairia occidentalis  was in the order  of  beta carotene > A > E > D 
> K and the range in Telfairia occidentalis was 1.34 ± 0.17 mg / l  for vitamin  K to 101.83 ± 0.24 mg / l for  beta 
carotene, while the order in Mucuna poggei  was beta carotene > E > A > D > K and the range in Mucuna poggei  
was 1.32 ± 0.21 mg / l for  vitamin K to 125.94 ± 0.18 mg / l for beta carotene. Beta carotene   had the highest 
concentration   in the leaves of both Telfairia occidentalis and Mucuna poggei   followed by vitamin A while vitamin 
K had the lowest concentration in the leaves of both Telfairia occidentalis  and Mucuna poggei. This result is in 
agreement with the work of   [30], and [12] in which beta carotene had the highest concentration of the vitamins 
in Telfairia occidentalis leaves.   

Vitamin   E   is a good antioxidant, necessary for the formation of red blood cells and the structure, recovery and 
maintenance of muscle and other tissues [33]. Vitamin E is a fat-soluble vitamin, mostly found in several 

vegetable oils, nuts, broccoli and fish. Eight different forms have been reported (α-, β-, γ-, and δ-tocopherol, and α-

, β-, γ-, and δ-tocotrienol), but α-tocopherol has the highest antioxidant activity, especially in cell membranes 
[34]. Alpha-tocopherol   supplements have been shown to be effective in the treatment of prostate cancer [35].  
The quantitative phytochemical analysis of leaf-extracts of Mucuna poggei  and Telfairia occidentalis revealed that 
the concentration of all the phytochemicals were significantly higher (P < 0.05) in Telfairia occidentalis leaf-
extracts than in  Mucuna poggei leaf-extracts, except flavonoids which was significantly higher (P < 0.05) in 
Mucuna poggei leaf-extracts than in Telfairia occidentalis leaf-extracts. The  result of phytochemical analysis of the 
ethanol leaf-extracts   of  Telfairia occidentalis revealed that the concentration of all the phytochemicals were in the 
order of  Saponins > Tanins > Alkaloids > Phenols > Flavonoids > Glycosides with a range  of 0.07 ± 0.05 % for 
glycosides to 28.70 ± 0.02 % for saponins, while the trend in Mucuna poggei  was Saponins > Flavonoids > Tanins 
> Alkaloids > Phenols > Glycosides with a range of  0.05 ± 0.002 % for Glycosides to 18.19 ± 0.12 % for 
Saponins. Reports presented in this research on the type of phytochemical in ethanol leaf-extract of Telfairia 
occidentalis agreed with the record of [29]  who reported the presence of alkaloids, flavonoids, phenols, saponins,  
glycosides and tannins in  the male and female leaves. A similar report   by [36]   recorded   that ethanol-leaf 
extract of Telfairia occidentalis contained saponins, tannins, alkaloids, flavonoids and phenols. Also [37] and [38], 
reported that various quantities of   tannins, alkaloids, flavonoids and phenols were detected in   Telfairia 
occidentalis leaf meal and ethanol-leaf extract of Telfairia occidentalis respectively. Moreso,   the results corroborated 
that of [39] who  observed the presence of alkaloids, flavonoids, phenols, saponins,  steroids and tannins as the 
phytochemical components in M. poggei  methanol fruit peel extracts.  

The quantitative phytochemical analysis of ethanol leaf-extracts of Telfairia occidentalis and Mucuna poggei revealed 
that the concentration of alkaloids, phenols, saponins and tannins were significantly higher (P < 0.05) in Telfairia 
occidentalis than in Mucuna poggei, while the concentration of flavonoids was significantly higher (P < 0.05) in 
Mucuna poggei   than in Telfairia occidentalis. Nevertheless, the concentration of glycosides were higher but not 
significantly (P > 0.05)   in Telfairia occidentalis compared to Mucuna poggei.  Saponin  had the highest value in both 
ethanol leaf-extract of  Telfairia occidentalis and Mucuna poggei. This  is in contrast with the reports of [29] and 
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[39],  which recorded that the highest phytochemical value was phenol in T. occidentalis leaves and also   phenol in 
methanol leaf-extract of  Mucuna poggei, respectively.  The phytochemical result also revealed that the saponins 
content of   the ethanol leaf-extract of  Telfairia occidentalis and Mucuna poggei were  28. 70 % and 18.19 %,  
respectively. These values are high when compared to the value of 0.75% reported for the fruit of Napoleona vogelii 
and 0.68% reported for the N. imperialis seed [40].  Toxicology studies of saponin using relevant experimental 
models have established that even at an upper concentration of 3.5% saponin was safe and failed to cause systemic 
side effect [41]. It has been proven that saponins show modulatory effects on transaminases in hepatocytes of rats 
against liver injury, which could be as a result of their antioxidant mechanism of action [42]. Therefore, ethanol 
leaf-extracts of   Telfairia   occidentalis and Mucuna poggei  which contains saponins, may have stabilized the 
membrane integrity and prevented these enzymes’ leakage into blood circulation [42].  This indicated the 
protective effect of ethanol leaf-extracts of   Telfairia   occidentalis and Mucuna poggei revealing  their  plausible  
ability of protecting not only the structural integrity of the hepatocellular membrane but also the phenylhyrazine-
damaged cells.   
The phytochemicals result also revealed that the flavonoid content of   the leaves of  Telfairia occidentalis and 
Mucuna poggei was  0.22 % and 8 .00 %,  respectively.  This is in contrast with the report of  [39], which observed 
that flavonoid had the highest concentration in methanol extract of   Mucuna poggei fruit peel.  Moreso, the value of   
flavonoid content of the ethanol leaf-extract of  Mucuna poggei  observed in   this study was   moderately higher  
when compared to the value of 1.0 % reported for African elemi pulp [41]. However, [43]   reported that high 
amounts of flavonoid help protect blood vessels from rupture or leakage, enhance the power of vitamin C and 
protect cells from oxygen damage and prevent excessive inflammation [44]. However, caution has been expressed 
in the consumption of plant materials with very high concentration of alkaloids because they could inhibit certain 
mammalian enzymes activities such as those of cyclic adenosine monophosphate (cAMP) [45].  European Food 
Safety Authority [14] stated that since cooking only lowers alkaloid content of foods by 40 – 50 %, highly 
sensitive individuals should avoid this category of food entirely. Thus, the high alkaloids content of Telfairia 
occidentalis (6.42 ± 0.02 %) and   Mucuna poggei   (2.39 ± 0.01%) leaves implies that  they should be properly cooked 
to reduce the percentage alkaloid. Cardiac glycosides   had the lowest concentration in the   leaves of  Telfairia 
occidentalis and Mucuna poggei (0.07 % and 0.05 %), respectively  from the results obtained in the present  study. 
This   is in agreement with the findings of [29]  in which   cardiac glycosides   had the lowest concentration (0.02 
g)   in the leaves of  Telfairia occidentalis.  Variation and differences observed in   the quantities of phytochemical 
constituents of   the leaves of  Telfairia occidentalis and Mucuna poggei  might be as a result of the age of the leaves 

used in the study, growing conditions, age at harvest and environmental factors, as posited by [46] and [47]. The 
proximate composition of  both extracts indicated the presence of moisture, ash, crude fiber, crude fat, 
protein and carbohydrates with varying compositions and their values  were significantly higher (p< 
0.05)  in Telfairia occidentalis  than in  Mucuna poggei. However, crude fat and carbohydrates contents 
showed a reverse trend in that their concentrations were significantly higher (p< 0.05) in Mucuna poggei 
than in Telfairia occidentalis. The proximate compositions of  leaf-extracts of   both Telfairia occidentalis and 

Mucuna poggei were of   the trend Carbohydrates > Crude Protein > Moisture Content > Crude Fat  > Crude Ash 
> Crude Fibre. The range in Telfairia occidentalis was 0.5 ± 0.18 %  of crude fibre to 50.4 ± 0.23 % of 
carbohydrates, and the range in Mucuna poggei  was 0.4 ± 0.23 % of crude fibre to 69.1 ± 0.18 % of carbohydrates. 

The result of proximate composition of leaf-extracts of   Mucuna poggei and  Telfairia occidentalis   indicated that 
the moisture contents were 8.9 %  and 11.6 %   respectively. The moisture content of leaf-extract of Telfairia 
occidentalis   was significantly higher (p< 0.05)  than that of  Mucuna poggei. The   factors that might be responsible 
for moisture content differences in Telfairia occidentalis   and   of Mucuna poggei  leaves include application of 
organic fertilizer and genetic [48]. This result is in tandem with the report of   [21] wherein the leaves of  
Mucuna poggei had moisture content of 8.25%.  The results  revealed the fact that   the samples had low moisture 
contents when compared to the moisture content of  other leaves such as Corchorus oiltorius leaves-79.98 % [49] 
and  Maerua crassifolia leaves 62.00 % [6] with high moisture content. However this result is in accordance with 
the result of [21] which reported low percentage of 10.0 + 0.30% of moisture, in Moringa oleifera leaves  and  
7.96±0.53 %  in Phoenix dactylifera fruit [21] and the leaves of Persea Americana    [50]. [51] reported that micro-
organisms that encourage food spoilage flourish well in foods with high moisture contents, thereby reducing the 
shelf life. Therefore the   low   moisture content of leaf-extracts of   Mucuna poggei and  Telfairia occidentalis gives 
them a longer shelf life.  
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The result of proximate composition of leaf-extracts of  Mucuna poggei and  Telfairia occidentalis   indicated that the 
crude fibre contents were 0.4 ± 0.23 %  and  0.5 ± 0.18 %    respectively. This indicated that     the samples had low 
crude fibre contents. On this bases, these leaves will not require the softening properties of other leaves to make 
them palatable.  Unlike some leaves that require the softening properties of other leaves to make them palatable 
[52], the Mucuna poggei and  Telfairia occidentalis   leaves will not require the softening properties of other leaves 
to make them palatable.  On the other hand diets low in fibre has the disadvantage of causing  constipation based 
on the fact that fibre softens stool and helps in easy defeacation thereby preventing constipation  [53]. The crude 
fibre content of the leaves of Mucuna poggei and  Telfairia occidentalis   indicated  that  they may aid digestion, 
absorption of water from the body . Consequently, Mucuna poggei and  Telfairia occidentalis   may be useful in the 
control of body weight, aiding digestion, reducing high cholesterol levels, reducing high blood pressure, 
combating diabetes, breast and colon cancer [29]. The result of proximate composition of leaf-extracts of  Mucuna 
poggei and Telfairia occidentalis   indicated that the crude fat contents were 3.4 ± 0.19 %  and  0.6 ± 0.19 %   
respectively. The lower crude fat content observed in leaf-extracts of Mucuna poggei and  Telfairia occidentalis    
suggests that  they can be easily incorporated into weight reducing diet. Literature searches have revealed that ash  
content levels is an indication of the level of the inorganic matter present. They are also expected to facilitate the 
metabolic processes, growth and development [54]. The result of proximate composition of leaf-extracts of 
Mucuna poggei and  Telfairia occidentalis   indicated that the ash contents were 1.4 ± 0.17% and  8.3 ± 0.15  %   
respectively. The ash content of leaf-extract of Telfairia occidentalis   was significantly higher (p< 0.05)  than that 
of  Mucuna poggei. The ash content of leaf-extract  of Telfairia occidentalis, 8.3 ± 0.15  %     was extremely higher 
than the reported values of 3.7% and 4.2% for sesame and Canarium album respectively[41]. The ash content of 
leaf-extract  of Mucuna poggei and  Telfairia occidentalis   are good sources of minerals  as revealed in the present 
study.  Notably,  the ash content of the leaves of  Telfairia occidentalis   in the present  study was  within the ranges  
reported by  [29],  6.00 – 6.02 % [55],  8.19 to 10.75 %,  [56] and 7.67 to 10.17 %,  [57].  The result of 
proximate composition of leaf-extracts of  Mucuna poggei and  Telfairia occidentalis   indicated that the crude protein 
contents were 16.8 ±  0.21  % and 28.6 ± 0.21 %    respectively. The  crude protein content of leaf-extract  of 
Telfairia occidentalis     was significantly higher (p< 0.05)  than that of  Mucuna poggei .  However the crude protein 
content of  leaf-extract  of Telfairia occidentalis tallied  with the result of  [29] who reported  that the crude protein 
content of  the  female leaf plant of Telfairia occidentalis  was 33.33%. In this study, there was an appreciable 
amount of protein in both plant samples. Protein is an essential component of human diet needed for the 
replacement of dead tissues and for the supply of energy and adequate amount of required amino acids [41]. The   
protein content of the leaves was essential for the synthesis and repair of body tissues and enzymes [58].The 
result of proximate composition of leaf-extracts of  Mucuna poggei and  Telfairia occidentalis   indicated that the 
percentage carbohydrate content of leaf-extracts of  Mucuna poggei and  Telfairia occidentalis  were  69.1 ±  0.18  %  
and     50.4 ±  0.23  % respectively. The percentage carbohydrate content of leaf-extracts of   Mucuna poggei and  
Telfairia occidentalis were much higher than that of Monodora  myristica seeds -37.13 % [59]. Hence the   leaves 
are  good sources of energy for animals when put in their feed and also a good sources of energy for human beings 
for daily activities and exercise if incorporated into diet [60-72]. Adequate carbohydrate is also required for 
optimum function of the brain, heart, nervous, digestive and immune system while carbohydrate deficiency causes 
depletion of body tissue [61-72].  The result of this study revealed that   leaves of   Mucuna poggei and   Telfairia 
occidentalis contained an appreciable amount of carbohydrates, 69.1 ±  0.18  %  and     50.4 ±  0.23  % respectively. 
The result  correlated  [36] that reported 78.92±0.27% carbohydrates in Phoenix dactylifera fruits. Similarly,   the 
result is in correlation with [62] which  reported 72.92 ± 1.08 % carbohydrates in Bryophyllum pinnatum leaves. 
[63],   also reported 42.18 % of carbohydrates in Ipomea aquatic. This confirms  Mucuna poggei and Telfairia 
occidentalis leaves are good sources of carbohydrates. The major function of carbohydrate is to provide the body 
with energy.  

CONCLUSION 
Many local vegetable materials are underutilized due to inadequate scientific knowledge of their nutritional values. 
Vegetables have been found to contain valuable food ingredients which can be used as energy sources, body 
building, regulatory and protective materials.  The results of this study showed that the vitamins composition of 
leaf-extracts of Mucuna poggei and Telfairia occidentalis  contained cobalamin, ascorbate,  retinol,  Pantothenic   acid, 
folate, beta carotene, calciferol,  tocopherol, niacin and beta carotene, while the phytochemical analysis showed that 
they contained tannins, flavonoids, alkaloids, phenols, saponins and trace amounts of glycosides. The proximate 
analysis revealed that the leaf-extracts of Mucuna poggei and Telfairia occidentalis   contained carbohydrates, crude 
fat, moisture, crude fibre, crude protein and a trace amount of ash. Based on the results of this research, leaf-
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extracts of Mucuna poggei and Telfairia occidentalis could meet nutritional needs for man and livestock and can be 
applied in the development of drugs. Therefore, the need to explore leaf-extracts of Mucuna poggei and Telfairia 
occidentalis  as  food, feed and drug is important due to the presence of bioactive substances which are very useful in 
the food, feed and  pharmaceutical industries. 
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