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Abstract 

Four indigenous vegetables commonly consumed vegetables by the people of Ile-Ife, South-West Nigeria were 

screened to find out their phytochemical properties. The vegetables are Celosia argentea L.; Crassocephalum rubens 

(Juss.) S. Moore, Senecio biafrae (Olive. and Hern) C. Jeffrey and Solanum americanum Mill. Phytochemical 

analysis was carried out following standard procedures. For the proximate analysis, samples of leaves were weighed 

and washed prior to pulping with a screw-press. The carbohydrate content, crude fibre, crude protein, lipids (ether 

extract) and moisture contents were determined as described in AOAC (1980). Secondary metabolites present in the 

vegetables were also determined. Results were presented as means of values. The study showed that the four 

vegetables possess the secondary metabolites which are alkaloids, flavonoids, saponin, tannin and cardiac glycoside. 

C. argentea has the highest mean value of protein, carbohydrate, and fat. There is no significant difference in the 

percentage ash contents of the four vegetables; the crude fibres content in S. americanum and C. argentea are close 

88.15±0.00 and 85.13±0.00. C. rubens and S. biafrae has very close values for all the phytochemicals which indicates 

that phytochemical properties can be employed to trace the affinity between plants. The study revealed that the 

vegetables contain considerable amount of crude protein, crude fibre, ash, fat, carbohydrate and secondary 

metabolites. Therefore, their consumption and production should be encouraged beyond the study area. 
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Introduction 

Vegetables are valuable sources of nutrition and 

they supply most of the required vitamins, essential 

minerals, fibers, carbohydrate and protein that the body 

needs (Schippers, 2000). This work is based on leafy 

vegetables. Leafy vegetables contribute substantially to 

the nutrient requirement of man (Adebooye and 

Olorode, 1999). The food values of some leafy 

vegetables have been reported to be capable of 

substituting for meat, egg and milk, if eaten sufficiently 

in large amount (Oke, 1996). Celosia argentea L. 

belongs to the family Amaranthaceae. There are four 

species of Celosia in Nigeria. Celosia argentea called 

sokoyokoto in yoruba dialect is an erect annual herb 

with alternate leaves. The stems are angular, pinkish at 

the base but green at the top. Crassocephalum rubens 
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(Juss.) S. Moore and Senecio biafrae (Olive.and Hern) 

C.Jeffrey belong to the family Asteraceae. 

Crassocephalum rubens called Ebolo is one of the nine 

species in the genus Crassocephalum in Nigeria. It is 

an erect annual herb with alternate-opposite leaves.  

Senecio biafrae is an annual herb with compound 

leaves that are alternate to opposite is one of the four 

species of Senecio in Nigeria. Solanum americanum 

Mill is called American nightshade and it belongs to the 

family Solanaceae. There are seventeen species of 

Solanum in Nigeria. Solanum americanum is called odu 

in Yoruba dialect. It is an herbaceous flowering plant 

with alternate leaves. Many indigenous vegetables are 

not known by the present generation of consumers 

probably because they are not familiar with them and 

hence they cannot identify them. Most of the 

indigenous leafy vegetables have been neglected for the 

exotic species despite their roles in ensuring household 

food security. Some of these indigenous vegetables 

require special environmental conditions for proper 

growth which if not provided may lead to scarcity and 

extinction of these vegetables and hence loss of 

biodiversity. Therefore the present study is aimed 

finding out the nutrient status of Celosia argentea, 

Crassocephalum rubens, Senecio biafrae and Solanum 

americanum in a bid to educate the consumers.  

Economic importance 

The four vegetables are used mainly as port herbs. 

Celosia argentea is used as an antidote for snake bites 

and the roots are used to treat colic, gonorrhea and 

eczema. Crassocephalum rubens is used traditionally to 

ease stomach pain and to treat liver complaints and 

colds. It is also used externally to treat burns, sore eyes 

(filaria), ear ache, leprosy and breast cancer. The 

infusion of the leaf of Senecio biafrae is used to cure 

stomach pain. Solanum americanum is used as an 

analgesic and as sedatives. 

Ethnobotanical values 

Many malnutrition problems in Nigeria can be 

solved by vegetable consumption, more so now when 

the level of poverty is high and majority of Nigerians 

cannot afford milk, eggs, and meat (Adebooye and 

Olorode, 1999). Vegetables contain chemicals called 

phytochemicals that help protect against cancer and 

other diseases. Among the handful of chemicals that 

have been isolated include capsiacin (found in pepper), 

allylic (found in onions and garlic) and indole -3-

carbinol (found in caulifers and cabbage). Vegetables 

are low in fat and none passes cholestrol to the body, 

they are also known to be great sources of dietary fibres 

(roughages) and they prevent disease and constipation. 

Celosia argentea is usually cultivated in farmlands and 

gardens as leafy vegetables and may occur as weed. 

The leaves and flowers are edible and are grown for 

such use in Africa and South Africa. It is one of the 

main boiled greens in West Africa where it is known as 

sokoyokoto (Yoruba) or Farraralayyafo (Hausa). 

Colored varieties are used as ornamental plant in 

botanical garden of Curitiba, Southern Brazil. 

Crassocephalum rubens (Juss.) Moore belongs to 

the family Asteraceae. It is called Ebolo and Yoruba 

bologi. It is grown and consumed especially in 

Southwestern Nigeria. The succulent leaves and stems 

of ebolo are mucilaginous and are used as a vegetable 

in soups and stews. The leaves are used to treat 

indigestion. Tannin found in the root of the plant is 

used to treat swollen lips. The plants are eaten by 

livestock and are considered as useful green fodder for 
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poultry. It is used successfully as a trap plant to collect 

adult corm weevils in banana plantations, it is also used 

to treat cough and heart troubles, as a tonic and to 

relieve rheumatic pain, prurient allergies and localized 

Fig. 1. Morphological pictures of the four indigenous vegetables studied (a. Celosia argentea; b. Crassocephalum 

rubens; c. Senecio biafrae; d. Solanum americanum) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

believed that the scent is a snake repellant Senecio 

biafrae Olive.and Hern) C. Jeffrey. They are usually 

cooked with pepper, tomato and onions. In such dishes 

there is no need for meat or fish because of the 

excellent properties of the vegetable, reflected in the 

Yoruba proverb ‘vegetable soup prepared with worowo 

does not need meat’. However, fish or meat may be 

added to the soup. An infusion of the leaves is taken as 

a drink. Among the Yoruba speaking people of South-

Western Nigeria, a leaf extract of worowo is used to 

stop bleeding from cuts or injury and to treat sores. It is  

oedemas. The leaves and stems are used to treat 

indigestion    or   as    laxative   and purgative. Solanum  

 

americanum Mill. is referred to as odu in Yoruba, it is 

nutritious and medicinal, it is used as an analgesic and 

sedative and has powerful narcotic properties. Infusions 

are used in dysentery, stomach complaint and fever                                                                                                                                                                                                                                                                                                                                                                                                                                             

Materials and Methods 

For proximate analysis samples of the leaves were 

weighed and washed prior to pulping with a screw-

press. The carbohydrate content, crude fibre, crude 

protein, lipids (ether extract), moisture and nitrogen 

contents were determined as described in AOAC 

(1980). 

Phytochemical Screening: Fresh leaves of the studied 

vegetables were taken to biochemical laboratory for the 

a b 

c d 
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phytochemical screening. Investigation of the 

secondary metabolites accumulated in the plant was 

carried out to determine the alkaloid, flavonoid, 

saponins, cardiac glycoside and tannins. 

Alkaloids 

Acidic extract of the alcoholic extract was 

prepared by mixing 50 mg of the extract with 10 ml of 

10% (v/v) HCl, then heated and filtered to 1 ml of the 

filtrate. The following reagents were added separately, 

they are Picric acid, Mayer’s reagent, Wagner’s reagent 

and Dragendorff reagent. The mixtures was examined 

for color change, turbidity or formation of precipitate. 

Exact volume of 10% (v/v) HCl was used as parallel 

control 

Saponin 

Frothing test 

About 0.1 g of the plant residue was suspended in 

water in a test tube, shaken vigorously and the frothing 

was noted. Warm gently and shake vigorously again. 

Frothing which persists on warming is a preliminary 

evidence of the presence of saponin. 

Cardiac glycosides 

Two ml chloroform was used to extract 0.5 g of 

the plant residue and then filtered into a clean test tube. 

Carefully, concentrated sulphuric acid was added to 

form a lower layer. A reddish brown coloring at the 

chloroform/sulphuric acid interphase indicates the 

presence of a steroidal ring or agicone portion of the 

cardiac glycosides. 

Tannins 

Alcoholic extract (10 mg) was dissolved in 

distilled water (10 ml) and then filtered. To 1 ml of the 

filtrate, few drops of 0.5 M ferric chloride in glacial 

acetic acid was added. The mixture was examined for 

the formation of black-blue or greenish precipitate. 

Results 

The proximate data of the vegetable species 

studied are shown (Table 2). The highest protein level 

was found in Celosia argentea (10.32 ± 0.00) followed 

by Solanum americanum, while Crassocephalum 

rubens and Senecio biafrae have the same value (7.85 

±0.00). The crude fibre content of Senecio biafrae and 

Crassocephalum rubens were the highest (90.27 ± 0.00 

and 90.09±0.00), the lowest is found in Celosia 

argentea (85.13±0.00).  the percentage fat is highest in 

Celosia argentea (0.35±0.00), lowest in 

Crassocephalum rubens (0.21 ± 0.00). Percentage ash 

content did not show much difference in  the vegetables 

(0.83±0.00 in Celosia argentea, 0.81±0.00 in 

Crassocephalum rubens, 0.86 ± 0.00 in Senecio biafrae 

and 0.85±0.00 in Solanum americanum. The least 

percentage moisture content was observed 

Crassocephalum rubens and Solanum americanum 

(0.53±0.00) Senecio biafrae has the highest percentage 

(0.86 ± 0.00) followed by Celosia argentea (0.83 ± 

0.00). Percentage Carbohydrate content in Celosia 

argentea was (2.83±0.00) being the highest, Solanum 

americanum has 1.98 ± 0.00 percentage carbohydrate 

content, then Crassocephalum rubens and Senecio 

biafrae had 0.51 ± 0.00 and 0.67±0.00 respectively. 

The highest percentage dry matter content was 

observed in Celosia argentea (14.86±0.00), Solanum 

americanum has 7.85±0.00 while Crassocephalum 

rubens and Senecio biafrae had percentage dry matter 

of 5.31±0.00 and 5.72±0.00. The study has revealed the 

taxonomic affinity between Crassocephalum rubens 
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and Senecio biafrae in that their percentage values for 

the phytochemical constituents studied are very close, 

both of them are found in the family, Asteraceae. The 

other two vegetables Celosia argentea and Solanum 

amaericanum belong to the family, Malvaceae and 

Solanaceae respectively. This is an indication that 

phytochemical properties of plants can also be used as 

diagnostic tool. 

Table 1. Species Studied and their Geographical locations 

Names of Species Sites of Collection Coordinates 

Celosia argentea Farm along Road 7 gate Area, O.A.U.  Ile-Ife N 070 30.789, E 0040 32.923, 251 m 

 Old Bukateria O.A.U. Ile-Ife N 070 31.299, E 0040 31.207, 298 m 

 Along the stream to Conference Centre, O.A.U.  

Ile-Ife. 

N 070 31.420, E 0040 31.836, 269 m

  

Crassocephalum rubens Along Road 7, Olonade street, Ile-Ife.   N 070 31.145, E 0040 31.643, 275 m 

 Botanical Garden. O.A.U. Ile-Ife N 070 31.248, E 0040 31.593, 280 m 

 Along the stream to Conference Centre, O.A.U.  

Ile-Ife. 

N 070 31.420, E 0040 31.836, 269 m

  

Senecio biafrae Parks and Garden, O.A.U.  Ile-Ife.  N 070 31.404, E 0040 31.823, 263 m 

 Old Bukateria O.A.U. Ile-Ife N 070 31.299, E 0040 31.207, 298 m 

 Farm along Road 7 gate Area, O.A.U.  Ile-Ife.  N 070 30.789, E 0040 32.923, 251 m 

Solanum americanum Behind Conference Centre, O.A.U. Ile-Ife. N 070 31.421, E 0040 31.835, 271 m 

 Botanical Garden. O.A.U. Ile-Ife. N 070 31.248, E 0040 31.593, 280 m 

 Farm along Road 7 gate Area, O.A.U.  Ile-Ife N 070 30.789, E 0040 32.923, 251 m 

 

Table 2. Proximate Analysis of the Indigenous Vegetables Studies 

Species % protein % crude 

fibre 

% fat % ash % 

moisture 

% CHO % g/100 g 

Dry matter 

Celosia 

argentea 

10.32±0.00 85.13±0.00 0.35±0.00 0.83±0.00 0.83±0.00 2.83±0.00 14.86±0.00 

Crassocepha

lum rubens 

7.85±0.00 90.09±0.00 0.21±0.00 0.81±0.00 0.53±0.00 0.51±0.00 5.31±0.00 

Senecio  

biafrae 

7.85±0.00 90.27±0.00 0.25±0.00 0.86±0.00 0.86±0.00 0.67±0.00 5.72±0.00 

Solanum 

americanum 

8.22±0.00 88.15±0.00 0.24±0.00 0.85±0.00 0.53±0.00 1.98±0.00 7.85±0.00 

 

The proximate analysis result in the studyfor C.                        

argentea are within those cited in literatures (Ayodele 

and Olajide, 2011; Ogungbenle and Otemuyiwa, 2015; 

Ilodibia et al., 2016). The proximate values of 

Crassocephalum rubens in this study are either higher 

or lower than those cited in literature (Adjatin et al., 

2013). This could be attributed environmental factors, 

such as the soil nutrient composition). The protein, fat, 

carbohydrate and dry matter contents in Celosia 

argentea is higher than others, implying it has more 

organic content that the three other vegetables and 

likely to be more nutritious.  

Table 3. Secondary metabolites present in vegetables studied 

Vegetables Secondary metabolites 

 Alkaloids Flavonoids Saponins Cardiac glycoside Tannins 

Celosia argentea + + + + + 

Crassocephalum rubens + + + + + 

Senecio biafrae + + + + + 

Solanum americanum syn. 

Solanum nigrum 

 

+ 
+ + + + 
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Discussion 

The use of phytochemical characters for the 

identification of plant species has been an established 

process in the history of plant systematics. Prominent 

among workers in this line of study are Adebooye and 

Olorode (1999) and  Harbone (1973). This ascersion 

has been collaborated in this study. Crassocephalum 

rubens and Senecio biafrae show close affinity with 

respect to the mean values of phytochemicals present in 

them being members of the family, Asteraceae. The 

four vegetables studied showed consistent 

phytochemical characters when examined. All the 

vegetables under study showed relatively high moisture 

content; this high moisture content indicates that the 

leaves are highly susceptible to degradation when not 

properly stored. Senecio biafrae has the highest 

moisture content followed by Crassocephalum rubens 

and the lowest moisture content is found in Celosia 

argentea. Protein content of these vegetables is 

relatively high with the highest in Celosia argentea and 

the lowest in Senecio biafrae and Crassocephalum 

rubens.  

The highest dry matter content is found in 

Crassocephalum rubens. The crude fibre content is 

highest in Senecio biafrae and the lowest in Solanum 

americanum and Crassocephalum rubens. This is of 

interest as fiber is considered to be helpful in 

maintaining good health (Davidson et al., 1975). In 

humans, a higher fibre diet exerts beneficial effects by 

aiding water retention during passage of food along the 

gut and thereby producing larger and softer faeces. A 

higher fiber diet is associated with reduction of 

incidence of cancer of the colon, cardiovascular disease 

and diabetes mellitus (Daryl et al., 1990). In herbivores 

such as ruminants, fiber is the source of energy after it 

is digested by microorganism to acetate, propionate and 

butyrate which are absorbed by the bloodstream (Daryl 

et al., 1990). 

Celosia argentea has the highest fat content while 

the lowest is found in Crassocephalum rubens. Fat 

serves as an efficient source of energy both directly and 

potentially when stored in a dispose tissue (Daryl et al., 

1990). It serves as thermal insulator in the 

subcutaneous tissues and around certain organs. 

Combinations of fat and protein are important cellular 

constituents (Christie, 1982). Senecio biafrae has the 

highest ash content which implies higher mineral 

content than the other vegetables and the lowest is 

found in Crassocephalum rubens. Celosia argentea has 

the highest carbohydrate content and the lowest was 

found in Crassocephalum rubens. The carbohydrate is 

broken down during cellular respiration and converted 

into glucose-a major fuel of the mammalian tissue 

(Passmore and Eastwood, 1986). Celosia argentea is 

known as a major vegetable because it contains high 

carbohydrate, fat, protein and dyr matter. Celosia 

argentea is a good source of macronutrient 

(carbohydrate, protein and fat). 

Based on the phytochemical screening, the four 

vegetables contain considerable amount of alkaloids, 

flavonoids, saponins, cardiac glycosides and tannins. 

Secondary metabolites present in the vegetables 

indicate that they are useful medicinally like cardiac 

glycoside is high in all vegetables except in Senecio 

biafrae which indicates that it could be useful in 

treatment of heart failure and other related heart 

diseases. Also saponin is present in large amount in all 

species which suggest that it could be useful as natural 
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antibodies which helps the body to fight infections and 

microbial invasions. Alkaloids present in all the 

vegetable species indicate that they can be useful in 

brain enhancement and has analgesic effects (Okwu 

and Ndu, 2006).  

Phytochemicals can influence various body 

processes. They protect the body with nutrients and 

dietary fibre gives protection against diseases, slow 

agimg process and reduce the risk of many diseases 

such as cancer, heart diseases, stroke, high blood 

pressure, cataracts, osteoporosis and urinary tracts 

infection. Tannins prevent urinary tract infection by 

preventing bacteria from adhering to the walls. 

Saponins also enhance the effectiveness of certain 

vaccines, lower cholestrol and knock out some tumor 

cells particularly lung and blood cancers (Okwu and 

Ndu, 2006). The presence of secondary metabolites in 

all the vegetables attest to their importance in herbal 

medicine. The synergetic effects of these metabolites 

contribute to their effectiveness as medicinal plants. 

The presence of secondary metabolites probably 

explains the various uses of of these plants for 

traditional medicine.  

Okwu (2005) noted that in contrast to synthetic 

pharmaceuticals based upon single chemistry, many 

medicinal and aromatic plants exert their beneficial 

effects through additive or synergistic action of several 

chemical compounds. According to Shruthi et al. 

(2012) the phytochemical contents of the leafy 

vegetable serve as supplements for food and also have 

the potential to improve the health status of its users 

due to the presence of various compounds.  It was also 

reported that the fibre contents of vegetables provides 

bulk in the diet and this helps to reduce the intake of 

starchy foods, enhances gastro intestinal function, 

prevent constpation and may thus reduce the incidence 

of metabolic diseases. This study had shown that all the 

vegetables studied possesss sufficient amount of 

phytochemicals and secondary metabolites necessary to 

maintain good health, however Celosia argentea is 

preferred because of its higher phytochemical content. 

The study have also confirmed that phytochemicals 

present in plants could be used as a measure of affinity.  
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