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ABSTRACT 

The Phytochemical profile and some heavy metals in Lasianthera Africana leave and stem found in Calabar, 

Cross River State, Nigeria wasanalysed. Lasianthera Africana is widely used in traditional medicine and for human 

consumption. The results of phytochemical screening showed the presence of Saponin, Terpenoid, Alkaloid, Combine 

sugar, Reducing sugar in both the leave and stem while Anthraquinone is absent in leave and stem. Analysis of heavy 

metals showed the following concentrations in leaves; Cd 0.03± 0.002mg/kg, Cu 1.75± 0.2mg/kg and Zn 1.21± 0.3mg/kg 

while the stem showed, Cd 0.029± 0.001mg/kg, Cu 1.68± 0.1mg/kg and Zn 1.20± 0.1mg/kg, but Pb is less than detectable 

limit of AAS in both the stem and leave. Comparison of heavy metals with (FAO, 1984) maximum limit of trace metal in 

vegetable showed that Cd and Cu are above the level which may be as a result of some human activities or pollution 

source around the areas where the plant is cultivated.  
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INTRODUCTION 

In the recent year research on mechanical plant has attracted a lot of attention globally. A large body of evidence 

has accumulated to demonstrate the promising potential of medicinal plant used in various traditional, complimentary and 

alternate systems of treatment of human diseases (Suleet al, 2010).  

Medicinal plants are those that contain one or more of its photochemical that can be used for the synthesis of 

useful therapeutic agent (Sofowora, 2000). The wide range of medicinal plants like flowers, leaves, barks, stems, fruits and 

roots extract have been processed for variety of pharmacological activities (Mominetal., 2012) 

In the last two centuries, there have been serious investigations into the chemical and biological activities of 

plants and these have yielded a compound for the development of synthetic organic chemistry and the emergent of 

medicinal chemistry as a rout for the discovery of more effective therapeutic agent (Roja&Roa, 2000).  

Recently, some higher plant products have attracted the attention of scientist to search for the photochemical for 

their use as antimicrobial; such plant product would be biodegradable and safe to human health (Sule, et al, 2010).  
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The use of medicinal herb in the treatment and prevention of diseases is attracting attention by scientists 

worldwide (Sofowora, 1993). In Africa today, up to 80% of the population uses traditional medicine in primary health care 

(WHO, 2006).  

Lasianthera Africana (P. Bear) is perennial glabrous shrubs of the family icacinceae whose height may reach from 

61 to 136cm widely distributed in the tropical rain forest. There are four ethno variety distinguished by their taste, lead 

colour and ecological distribution (Jiofacet al., 2009). The leaves are consumed as vegetable in Southern Nigeria (Burkilli, 

1985). 

 

Figure 1 

There are 26 species of lasianthera reported by kesper (2001).  

Some of which include; L. African, L. autro- calendonica, L. javanica, L. capitulate, L.dichrocarpa, L. 

donnaiensis, L.lanceolata, L. littoralis, L. marcrocarpa, L. macrophylla, L. 

maingayi, L. malaccensis, L.membraneecea, L.ovalifolia, L. papauna, L. parviflora, L.perobtusa,L.prasina, L. 

secundiflora, L.umbellata and L. vitiensise.t.c.  

Heavy metals refers to any metallic element that has a relatively high density and is toxic and poisonous even at 

low concentration (Ferguson, 1990). Human activities contribute to the pollution load on the soil which are released and 

easily taken up by the plant or leached into the soil which caused environmental pollution (Ogbonnal& Isinmah, 2007). 

Heavy metals contamination of vegetables can be underestimated as the food stuff are important component of human diet. 

Under certain environmental conditions, heavy metals may accumulate to toxic concentration and cause ecological damage 

(Wang &Mullingan, 2009). Heavy metals may enter the human through inhalation of dust, direct ingestion of soil and 

consumption of food plants grown in metal-contaminated soil (Combraet al., 1999; Dudka& Miller, 1999). The aim of this 

study is to analyse the phytochemicals and some heavy metals found in lasianthera Africana leaves and stem. 

MATERIALS AND METHODS 

Instrument and Apparatus  

Analytical weighing balance, buck scientific 210 VPG atomic absorption spectrophotometer, bunsen burner, water 

bath, laboratory glass wares, desicator, rotary evaporator, mortar and pestle, biomega H400-HS hot plate, spatular and what 

manNo.42 filter paper.  

Chemicals and Reagents 

All the reagents and chemicals used were of analytical grade. Concentrated sulphuric acid, ethyl alcohol, acetic 

anhydride, bromine water, gelatin solution, Fehlingsolution, Wagner’s reagent, ferric chloride solution, magnesium chip, 
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concentrated hydrochloric acid, ethanol solution, methanol, n-hexane, 10% ammonia, aqueous sodium hydroxide, Hager’s 

reagent, cadmium chloride, zinc nitrate, copper sulphate, lead nitrate, ice water and distilled water. 

Sample Preparation 

The plant sample was obtained from Calabar, Cross River State, Nigeria in the month of March 2017 the plant 

was taxonomically authenticated by the Department of Agricultural Technology, Federal Polytechnic Mubi, Adamawa 

State. 

The fresh stem and leaves of the plant was cut into pieces and air dried under room temperature for two weeks. 

The dried plant was grinded using mortar and pestle into a powdered form and stored in an airtight container. 

Sample Extraction  

3kg of the grounded plant material was socked in methanol for 72hours and the solvent was removed under 

reducing pressure 40 degrees using a rotary evaporator to afford a reddish brown residue. The residue was then extracted 

exhaustively by maceration at room temperature with n-hexane, these fractions were used to carry out the phytochemical 

screening.  

Phytochemical Analysis of the Extract  

A qualitative phytochemical test was carried out according to the method of Raman (2006) and Harborne (2005) 

to identify some phytoconstituent in the extracts. 

Test for Saponins: Form test – Test solution when mixed with water and shaken result in the formation of froth, 

which is stable for 15 minutes indicating a positive result.  

Froth Test: To 5mL of the test solution a drop ofbicarbonate solution was added. The mixture was shaken 

vigorously and left for three minutes. If was observed for the formation honey comb like froth for the positive result.  

Test for Tanning: Gelatin Test – Test Solution was treated with a gelatin solution to give a white precipitate 

indicating the presence of tanning. 

Test for Alkaloid: Hager’s Test – Test solution when treated with a few drops of Hager’s reagent (saturated 

picric acid solution) result in the formation of a yellow precipitate indicating a positive result for the presence of alkaloid.  

Wagner’s Test: (Iodine in potassiumiodite): The test solutions were treated with a few drops of Wagner’s 

reagent. It was then observed in the formation of reddish brown precipitate which indicates the presence of alkaloids.  

Test for Flavonoids: Ferric Chloride Test – the test solution when treated with a few drops of ferric chloride 

solution result in the formation of blackish red colour indicating the presence of flavonoids.  

Shinoda Test: Test solution was treated with a few fragments of magnesium ribbon and concentrated 

hydrodiloric acid and observed for the appearance of red to pink colour after few minutes for the presence of flavonoids.  

Test for Glycosides: Bromine Water Test – Test solution were dissolved in bromine water and was observed in 

the form of yellow precipitate indicating a positive result for glycosides.  

Test for Terpenoids: – Test solution was dissolved in ethanol and a few drops of acetic anhydrideo were added 

followed by concentrated sulphuric acid. It was observed in the formation of pink violet colouration indicating the presence 
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of terpenoid.  

Test for Combine Sugar: - The method described by Trease and Evans(2008) was adopted. 2mL of the extract 

was hydrolyses by boiling with 5mL of dilute hydrochloride acid and the resulting solution was neutralized with sodium 

hydrochloride solution. Few drops of Fehling solution were then added and heated on a water bath for 2 minutes and was 

observed in the formation of reddish brown precipitate indicating a positive result from combining sugar.  

Test for Reducing Sugar: The method described by Trease and Evans(2008)was adopted. 2mL of the extract was 

dissolved in distilled water and filtered. The filtrate was heated with 5mL of equal volume of Fehling’s solution and was 

observed for the formation of red precipitate indicating positive result for reducing sugar. 

Test for free Anthraquinones: The Method described by Trease and Evans (2008) was adopted. Bontragerstest – 

2mL of the extracts was shaken with 10ml of 10% ammonia for 5minute, no pink, violet or red coloration was observed 

indicating a negative result for free anthroquinine.  

Analysisof Heavy Metal 

Ashing 

Leaves and stem powdered sample was placed in a porcelain crucible and inserted into the muffle furnace and 

heated between 450-550
0
C temperature for 3hours to decompose the organic  components. 

Digestion of the Ashed Sample 

The ashed sample was digested using the method described by A.O.A.C (2000) for the determination of heavy 

metals using atomic absorption spectrophotometer (AAS). 

Determination of Heavy Metals  

The heavy metals were determined using VPG 210 atomic absorption spectrophotometer and the method 

described by Mendham, Denney, Barnes& Thomas (2006) was adopted.  

RESULTS AND DISCUSSIONS 

Table 1: Qualitative Phytochemical Screening Results 

Constituent Stem Leaves 

Saponin + + 

Tannins + - 

Glycoside + + 

Terpenoid + + 

Alkanoid + + 

Flavonoid + + 

Reducing Sugar + + 

Combine Sugar + + 

Free Anthraquinone - - 

Key:   = Absent,    + = Present  Key:  

 

Table 2: Mean Concentrations (mg/kg) of Heavy Metals 

Plant Part Cd Cu Pb Zn 

Leaves 0.03± 0.02 1.75± 0.2 LTDL 1.21± 0.3 

Stem 0.029± 0.001 1.68± 0.1 LTDL 1.20± 0.1 
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Each value is the mean values of 2 determinations ± S.D, S.D is the standard deviation, LTDL is less than 

detectable limit 

The result of the phytochemical screening of the leaves and stem extract of lasianthera AfricanaTable.1 showed 

the presence of saponins, glycosicle, terpenoid, alkaloid, flavonoid, combine sugar and reducing sugar in both the leaves 

and stem while tannins is present in the stem but absent in the leaves, while anthroquinine is absent in both the leaves and 

stem. 

These photochemicalwere known to show medicinal activity as well as exhibiting physiological activities 

(Sofowora, 1993). One of the components detected like glycoside have been reported to have anti- bacterial potentials and 

many traditional medicine practitioner used as many varieties of herbal preparation to treat different microbial disease the 

study is reported by (Sule, et al. 2000). The phenolic and flavonoids are widely distributed secondary metabolite in plants 

responsible for a wide range of biological activities such anti-oxidant, anti-apoptosis, anti-aging, anti-carcinogen, anti-

inflammation, anti-atherosclerosis, cardiovascular protection and improvement of endothelial function, as well as 

inhabitation of angiogenesis and cell proliferation activities (Asha et al., 2011 &Naresh, 2011).Alkaloid has cancer treating 

properties and this result was supported by (Asaolu, 2003).  

Heavy metals analysis oflasianthera AfricanaTable.2 showed the following concentrations of heavy metals in 

leaves; Cd 0.03±0.002 mg/kg, Cu 1.75± 0.2 mg/kg and Zn 1.68±0.3 mg/kg while that of stem showed; Cd 0.029± 0.001 

mg/kg, Cu 1.68± 0.1 mg/kg and Zn 1.20±0.1 mg/kg. The concentration of Pb is less than the detectable limit (LTDL) of the 

AAS.  

The concentration of copper is higher than the (FAO, 1985), maximum, safe limit of trace metal in vegetable 

0.2mg/kg. Copper toxicity was studied by Yang et al. (2002) and was found that the root and shoots both showed increased 

levels of copper, similarly Xiongand Wang (2005) studied that the copper concentration in shoots increase with an increase 

in its concentration in soil. The concentration of cadmium is slightly higher than the (FAO, 1985) safe limit of trace metals 

in vegetable 0.01mg/kg; it has been reported that cadmium is highly mobile metal, and can be easily absorbed by the plant 

a realpart. A relation between levels of cadmium in the root zone and its absorption was shown by Gardiner el at.(1995)and 

Rarnos, Estebor, Lucena, & Garate (2002).  

The concentration of zinc is less than the (FAO, 1985) Maximum safe limit of trace metals in vegetable 2.0mg/kg. 

Although the levels of zinc is less in the plant, but acute exposure of zinc can cause tachycardia, vascular shock, 

dyspepticnausea, vomiting, pancreatic disorder, diarrhea and damage of hepatic parenchyma (Salgueiroel., al 2000).  

CONCLUSIONS 

This study revealed that lasianthera Africana leaves and stem extract hold promises as source of pharmaceutically 

important phytochemicals. The levels of heavy metals in the soil where this plant is grown should be as certain to check the 

level of pollution and human activities which may get to the end users.  

RECOMMENDATIONS  

• Further studies should be carried out in order to isolate the phytochemical constituent and test their sensitivity on 

the different micro - organism.  

• Acute toxicity limit and dosage should be evaluated 
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• Other toxic metal level should be determined to ascertain the level of pollution load around the soil where these 

plants are grown.  
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