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Introduction 

edicinal plants have curative properties 

and have been part of man‘s civilization 

process, providing the starting material 

for the isolation or synthesis of conventional drugs. It 

has been reported that about 35 000 to 70 000 

species of plants have been used at one time or 

another for medicinal purposes (Das-Prajapati et al., 

2003). The complex traditional medicinal systems 

have been in existence for thousands of years, 

providing mankind with needed healthcare to date. 

Medicinal plant therapy is based on the empirical 

findings and experience of hundreds of thousands of 

years. Prescription drugs, over 121 in number sold 

worldwide are derived from several plant species of  
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the rainforests (Shanley 2003). Many of today's drugs have been derived 

directly from plant sources or have provided the models for 50% western 

drugs and are worth about $6 billion a year (Balunas 2005; Chin et al., 2006).  
In 1977, the World Health Organization, described medicinal plant as ―any 

plant which in its one or more of its organs contains substance(s) that can 

be used for the therapeutic purpose(s) or which are precursors for the 

synthesis of useful drugs (Ugoh and Elibe, 2013). The substance could be 

found in one or more of the plant organs, which include, leaves, stem, barks 

or roots. A plant is assumed to be a medicinal plant only when its biological 

activity has been ethnobotanically reported or scientifically established 

(Omotayo and Borokini, 2012). These plants are used by the traditional 

healers in treatment, prevention and health plan for various disease 

conditions like bleeding, malaria, pain, inflammation, boils, bronchitis, cold, 

cough, asthma, dysentery, ear complications, headache, leucoderma, 

pneumonia, renal complications, piles, scorpion bite, snake bite, skin 

were extracted using steam distillation. The phytochemical constituents 

were qualitatively determined using the standard methods and its results 

indicate the presence of saponins, tannins, terpenoids, alkaloid, and 

glycosides. Flavonoids was absent in all the distillates while anthraquinone 

was absent in Artemisia annua and Nauclea latifolia. The antioxidant 

analysis of the distilled was carried out using DPPH, from the data 

obtained, %inhibition and 50% inhibition IC50 were calculated. It was 

concluded that the distillates of the plants studied possess significant 

antioxidant activity. Further studies are needed for the isolation and 

identification of bioactive compounds responsible for the antioxidant 

activity. 

 

Keywords: Medicinal plants, volatile constituents, Phytochemical, 

Antioxidant. 
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diseases, child delivery complications, menstrual disorders, miscarriages, 

family planning etc. 

Phytochemicals are termed biologically active, naturally occurring chemical 

compounds found in plants, which provide health benefits for humans 

further than those attributed to macronutrients and micronutrients (Hasler 

and Blumberg, 1999). Phytochemicals have been classified as primary or 

secondary metabolites, depending on their role in plant metabolism. 

Primary metabolites include the common sugars, amino acids, proteins, 

purines and pyrimidines of nucleic acids, chlorophylls etc while the 

secondary metabolites are the remaining plant chemicals such as alkaloids, 

terpenes, flavonoids, lignans, plant steroids, curcumines, saponins, 

phenolics and glucosides (Hahn, 1998; Ramawat et. al., 2009). 

Antioxidants are compound that protect cell against reactive oxygen cells 
or free radicals in the body. Although they are created as part of the body’s 
normal metabolic function, free radicals react with other cells and may 
interfere with their ability to function. One of the main culprits in causing of 
various diseases is free radical or reactive oxygen species (Nunes et al., 
2012). Free radicals are believed to play a role in many health conditions, 
ranging from cancer and atherosclerosis. Therefore, neutralization of free 
radical activity is one of the important steps in the disease prevention. The 
function of antioxidants is to stabilize/deactivate free radicals, often before 
they attack targets in biological cells (Nunes et al., 2012). They also play an 
important role in the activation of antioxidative enzyme that helps plays role 
in the control of damage caused by free radicals/reactive oxygen species. 
Most of the medicinal plants have been reported to have antioxidant 
activity (Rahmani and Aly, 2015). The aim of this study is to investigate the 
phytochemical constituents, and antioxidant activities of Artemisia annua, 
Azadirachta indica, Nauclea latifolia and Vernomia ambigua.  
 

METHODOLOGY 

Plant material collection 

The leaves of Artemisia annua, Azadirachta indica, Nauclea latifolia and 

Vernomia ambigua were collected from Afaka Village, Igabi Local 

Government Area of Kaduna state Nigeria, during the months of February 
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2021. Plants characterization and identification were carried out at the 

Department of Biological Science, Nigerian Defence Academy. 

 

Preparation of Plant Samples 

The leaves of Artemisia annua, Azadirachta indica, Nauclea latifolia and 

Vernomia ambigua were air dried at room temperature and ground into 

powdered form using mortar and pestle. 

 

Steam Distillation Method 

50 g of the powdered leaves were placed in round bottom flasks and 200 ml 

of water was added to each. The resulting suspensions were heated on a 

heating mantle. The steam-volatile constituents volatilized with the steam 

were condensed and collected in conical flasks as distillates. The distillation 

process was carried out for a period of 2 h. The distillates obtained were 

stored in a volumetric flask and kept in a refrigerator until they were 

required for use. The respective weights of the volatile constituents were 

recorded and used for percentage yield calculations (Victor and Chidi, 

2009). 

 

Phytochemical analysis  

Phytochemical analysis of the distillates was carried out according to the 

general method of Harbone (1998), Sofowora (1993), and Trease and Evans 

(1989). Basic phytochemical screening was carried out using simple 

chemical tests to detect the presence of secondary plant constituents such 

as alkaloids, tannins, flavonoids, saponins, terpenes/sterols, anthraquinone, 

and cardiac glycoside in the distillates.  

 

Test for Saponins  

5.0ml aliquot of the distillates were diluted with 20 ml of deionized water, 

shaken vigorously and observed. Persistent foaming indicated the presence 

of saponins.  
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Test for Alkaloids  

1 gm of each of the distillates was added to 6 ml of dilute hydrochloric acid 

and boiled, after boiling, it was cooled and filtered. The filtrate was divided 

into two portions and subjected to the following tests. 

 To the first portion, 2 drops of Dragendorff’s reagent were added. The 

formation of a red precipitate indicated the presence of alkaloids. 

 To the second portion, 2 drops of Meyer’s reagent were added. A creamy 

white precipitate indicated the presence of alkaloids. 

 

Test for Tannins  

1 ml of each distillate was added to 10 ml of deionized water and then 

treated with 4 drops of lead sub-acetate solution. A cream precipitate 

indicated the presence of tannins.  

 

Test for Flavonoids  

NaOH Tests: To 2 ml of distillate, few drops of sodium hydroxide solution 

were added in a test tube. Formation of intense yellow color that became 

colorless on addition of few drops of dilute HCl indicated the presence of 

flavonoids. 

 

Test for Glycosides  

Keller-kilani test: A mixture of Acetic acid glacial (2 ml) with 2 drops of 2% 

FeCl3 solution was added to the distillates and concentrated H2SO4. A brown 

ring produced between the layers indicated the entity of cardiac steroidal 

glycosides. 

 

Test for Anthraquinones: 

0.5 g of the distillate was shaken with 5 ml of chloroform, shaken and 

filtered. The chloroform layer was pipette into another test tube and 1 ml of 

dilute ammonia was added. A resulting red pink colour in the lower layer of 

ammonia indicate a positive result. 
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Test for Steroids/Terpenoids  

Salkowski’s Test: 1 gm of the sample was extracted in the chloroform and 

filtered. The filtrate was mixed with 2 ml of conc. H2SO4 carefully so that the 

sulphuric acid formed a lower layer. A reddish-brown color at the interphase 

indicated the presence of steroidal ring. 

Libermann-Burchard’s Test: 2ml of the sample, 2 ml of each of acetic acid 

anhydride with concentrated H2SO4 was mixed. Green color in the upper 

layer and reddish to pink color at the junction of the two layers indicate the 

presence of triterpene. 

 

ANTIOXIDANT ASSAY:  

2,2-Diphenyl-1-picrylhydrazyl (DPPH) Radical Scavenging Assay  

 

Principle: 

The DPPH test provided information on the reactivity of test compounds 

with a stable free radical. Because of its odd electron, 2,2-diphenyl-picryl-

hydrazyl radical (DPPH) gives a strong absorption band at 517 nm in visible 

spectroscopy (deep violet colour). As this electron becomes paired off in 

the presence of a free radical scavenger, the absorption vanishes, and the 

resulting decolorization is stoichiometric with respect to the number of 

electrons taken up. (Sanchez-Moreno et al., 1998). 

 

Preparation of Reagents 

Preparation of standard: 

10 mg of ascorbic acid was weighed into a 10 ml volumetric flask. small 

amount of methanol was added and shaked to dissolve, and more methanol 

was added to the 10 ml mark. The ascorbic acid solution was therefore, 10 

mg/ml in concentration. From this stock solution, 10 µL, 25 µL, 50 µL, 75 µL 

and 100 µL were taken and placed into five respective 10 ml volumetric 

flasks. each volume was made up to 10 ml. Shaked and stored for the 

analysis. 
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Preparation of sample: 

10 mg of the samples were placed in 10 ml 99% methanol and extracted for 

about 2 ½ hours with shaking. the soaked samples were centrifuged for 15 

minutes at 6000 – 8000 rpm, and the supernatant decanted. 10 µL, 25 µL, 

50 µL, 75 µL and 100 µL were took into different volumetric flasks of 10 ml 

capacities. the volumes were made up to the 10 ml marks. Shaked and kept. 

 

Preparation of Control: 

1 ml of methanol was added to 3 ml of DPPH solution. Mixed and kept in a 

dark place. 

Experimental procedure for the DPPH antioxidant assay 

1 ml each of the concentrations of the test samples and ascorbic acid 

standards were took into separate appropriately labelled test tubes. 3 ml of 

the 0.1 mM DPPH solution was added to each test tubes. The mixtures were 

shaked and placed in dark place at room temperature for 30 minutes. The 

absorbances were measured at a wavelength of 517 nm. 

The % inhibition was calculated using the equation  

 

RESULT 

Phytochemical composition  

Table 1: Results of the Qualitative Analysis of the phytochemical screening 

of the distillates 

Test/ Sample Azadirachta 

indica  

Vernonia 

ambigua 

Nauclea 

latifolia 

Artemisia 

annua 

saponins + + + + 

Flavonoid  - - - - 

Tannins  + + + + 

Terpenoids/steroids  + + + + 

alkaloids + + + + 

anthraquinone + + - - 

Cardiac glycoside + + + + 

Positive =+ negative = - 
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ANTIOXIDANT ASSAY 

Table 2: Absorbance of control DPPH 

Control DPPH 
    

0.464 0.464 0.464 
 

0.464 

 

Table 3: Average Absorbance and percentage inhibition of distillates 

Volume Nauclea latifolia Artemisia annua Azadirachta indica 

 

Vernonia ambigua 

(µL) Average 

Abs. 

%Inhibition Average 

Abs. 

%Inhibition Average 

Abs. 

%Inhibition Average 

Abs. 

%Inhibition 

1.00 0.416 10.34 0.458 1.22 0.379 18.25 0.377 18.82 

2.50 0.388 16.45 0.458 1.29 0.347 25.29 0.379 18.25 

5.00 0.376 18.89 0.442 4.74 0.268 42.17 0.375 19.25 

7.50 0.364 21.55 0.408 12.07 0.249 46.41 0.349 24.78 

10.00 0.344 25.93 0.404 12.93 0.233 49.78 0.336 27.59 

12.50 0.331 28.74 0.399 14.01 0.195 58.05 0.327 29.53 

 

Figure 1: DPPH radical scavenging activity 
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Figure 2: IC50 of the distillates 

 
 

DISCUSSION 

Preliminary phytochemical screening of the distillates revealed the presence 

of various bioactive components. They revealed the presence of alkaloids, 

tannins, saponins, cardiac glycoside and terpenoid in the distillates. 

Flavonoid was absent in all the distillates, while anthraquinone was absent 

in Artemisia annua and Vernonia ambigua. The presence of glycosides was 

detected in the extract. Glycosides have been known to lower blood 

pressure, although some workers have attributed the cardiac action to the 

presence of the alkaloid, carpaine (Watt, 1984). Antihypertensive effect on 

blood pressure and serum analyses of hypertensive patients have been 

attributed to the presence of steroidal nucleus and deoxy-sugar both of 

which are present in glycosides, therefore, this property can be attributed 

to this extract. The alkaloids contained in plants are used in medicine as 

anaesthetic agents. Tannins with its protein-precipitating and 

vasoconstriction effect could be advantageous in preventing ulcer 

development (Aguwa and Nwankwo, 1988; Dahiru et al., 2006). 
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Free radical assay is one of the most widely used methods and has become 

a routine in establishing the antioxidant activity of herbal extracts and 

phytochemicals. Hydrogen donating ability is an index of primary 

antioxidants. DPPH is known to abstract labile hydrogen and the ability to 

scavenge the DPPH radical is related to the inhibition of lipid peroxidation 

(Matsubara et al., 1991) 

The scavenging activity of Azadirachta indica was found to be higher than 

what was obtained by Gayatri and Sahu (2010) with Soxhlet extraction 

method using water, methanol and ethanol as solvents. The antioxidant 

activity of the methanolic extract of Azadirachta indica was also determined 

by Bharat et al (2015) and its maximum inhibition obtained was found to be 

71.23%, this is higher than what was obtained in this research. The difference 

in the methods of extraction and in the nature of biomolecules extracted 

could be a reason for the difference in the antioxidant activity. The DPPH 

scavenging activity of Artemisia annua was found to be comparable to what 

was obtained by Shahid et al., (2012) using soxhlet extraction method, and 

methanol as solvent.  

Ademola et al., (2014) reported that the aqueous extracts of both the leaves 

and the fruits of Nauclea latifolia were able to show free radical scavenging 

abilities. They observed that the aqueous extract of the leaves had higher 

DPPH activity than the extract of the fruits (Ademola et al., 2014), but 

comparable to what was reported in this research. The effect of 

antioxidants on DPPH could be due to their hydrogen donating ability. 

IC50 value was determined from plotted graph of scavenging activity against 

the different concentrations of the distillates, and ascorbic acid. The 

scavenging activity was expressed by the percentage of DPPH reduction 

after 30 min of reaction. The measurements were triplicates and their 

scavenging effects were calculated based on the percentage of DPPH 

scavenged (Singh et al., 2008). The obtained results were tabulated. 

The IC50 of the distillates of Artemisia annua, Azadirachta indica, Nauclea 

latifolia and Vernonia ambigua are 39.3, 9.4, 26.6, and 31.6 µL respectively, 

which are significant in respect to inhibition of free radicals. 
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CONCLUSION 

The results reveal the presence of medicinally active constituents in the four 

plants studied. The phytochemical compounds identified in this study have 

earlier been proved to be bioactive. On basis of the results obtained in the 

present study, a suggestion regarding use of steam distillation for the 

extraction of volatile compounds can be made. The evaluation of 

antioxidant competency of the distillates by means of the assays 

recommends the use of these leaves for combating diseases related to 

oxidative stress. 
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