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ABSTRACT 

The leaves of Clerodendrum volubile are 

commonly consumed as a vegetable, mostly 

blended with other vegetables as a spice with 

a sweet aroma and taste among South 

Westerners of Nigeria.  In vitro antioxidant 

potential of aqueous and ethanol extracts of 

clerodendrum volubile leaves were 

investigated. Fresh leaves of Clerodendrum 

volubile were obtained from Mushin herbal 

market Lagos State. It was identified and 

authenticated in department of Botany of 

University of Lagos. The leaves of 

Clerodendrum volubile were first chopped 

into small pieces, dried at room temperature 

for three week and reduced to powder with 

the aid of a mortar and pestle. Two hundred 

gram of the powdered samples were 

macerated with 600 ml 70% ethanol and 

water for four days. After four days the 

extracts were then recovered by filtration 

using wet wash test sieve. The crude extracts 

obtained were then dried in a hot air oven at 

45◦C to concentrate them. Reducing power 

assay, DPPH inhibition and nitric oxide 

inhibition activities were carried out in both 

ethanol and aqueous extracts. Tests were 

carried out in triplicate and data was 

statiscally analyzed using SPSS version 20.0.  

Both extracts exhibited free radical 

scavenging and antioxidant potential 

compared to ascorbic acid.  The values of 

reducing power, DPPH activity and nitric 

oxide inhibition activity was higher in 

ethanol extract compared to the aqueous 

extract. Leaf extracts showed some 

antioxidant potentials compared to ascorbic 

acids; this may be due to the presence of 

some phytochemical in the extract.  
 

KEYWORDS: Antioxidant, Clerodendrum 

volubile, Nitric oxide, DPPH, inhibition  

 

INTRODUCTION. 

Oxidative stress plays a crucial role in vivo 

tissue damage; it is important for the 

pathogenesis of several life-threatening 

diseases, as well as in the ageing of living 

organisms (Ejele et al, 2012), with 

documented scientific evidence to support 

this. Endogenous antioxidant enzymes play a 

significant role in protecting the 

biomolecules of the living organism. 

Excessive production of ROS (Reactive 

Oxidative Species) leads to a redox 

imbalance between free radicals and 

endogenous antioxidants, thereby causing 

oxidative stress, leading to the destruction of 

proteins and the structural integrity of lipid 

membranes of cells, as well as DNA of 

organisms (Erukainure et al., 2011). Over the 

years, synthetic antioxidant drugs have been 

effectively employed for the treatment of 

diseases mediated by free radical species. 

However, adverse effects associated with the 

usage of synthetic antioxidant drugs cannot 

be neglected; therefore, huge consideration 

has been given to natural sources of 

antioxidants, specifically those of plant 

origin. (Dembinska-kiec et al., 2008) 

Antioxidants are believed to play a very 

important role in the body defense system 

against ROS (Reactive Oxidative Species) 

(Vivex and Sunrendra, 2006). An antioxidant 

is “any substance that, when present at low 

concentrations compared with that of an 

oxidizable substrate, significantly delays or 

inhibits oxidation of that substrate (Halliwel 

and Gutteridge, 1995). In other terms, an 

antioxidant is “any substance that delays, 
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prevents or removes oxidative damage to a 

target molecule. Antioxidants are inhibitors 

of the process of oxidation, even at relatively 

small concentration and thus have diverse 

physiological role in the body. Antioxidants 

are our first line of defense against free 

radical damage, and are critical for 

maintaining optimum health and well-being. 

Antioxidant constituents of plant materials 

act as radical scavengers, and helps in 

converting the radicals to less reactive 

species. An antioxidant rich diet has a very 

positive health impact in the long run, 

reducing the risk of chronic diseases 

(Dembinska-kiec et al., 2008). 

Clerodendrum volubile (Lamiaceae) is a 

widely distributed vegetable in the warm 

temperate and tropical regions of the world. 

The plant is popularly known as “marugbo” 

or “eweta” amongst the Ikale, Ilaje, and Apoi 

people in the southern-senatorial district of 

Ondo State, Southwest Nigeria. It is, 

however, referred to as “obnettette” in the 

South-Southern part of Nigeria. The leaf of 

Clerodendrum volubile is commonly 

consumed as a vegetable, mostly blended 

with other vegetables as a spice with a sweet 

aroma and taste. In Nigeria and other West 

African countries, green leafy vegetables 

undergo a cooking process rather than being 

eaten raw. Cooking is usually carried out to 

increase the palatability and to improve the 

edibility of some food (Afolabi et al, 2019). 

Clerodendrum volubile is a promising source 

of minerals and vitamins, which can be used 

to fight malnutrition if correctly exploited. In 

southwestern Nigeria, when consumed, the 

leaves are often noted for stimulating lost 

appetite as well as replenishing vitality for 

pregnant women and mothers of new born 

babies (Ogunwa et al., 2016). It is also used 

in the management of arthritis, swellings, 

rheumatism, gout, dropsy, and oedema, while 

also possessing anti-abortifacient and 

sedative properties. The plant had been used 

in the treatment of inflammation and pain by 

traditional medical practitioners, but with no 

scientific evidence to support this (Adefegha 

and Oboh, 2018). Preliminary studies 

indicated that clerodendrum volubile is rich 

in nutrients and minerals such as 

carbohydrates, proteins, crude fat, ash, fibre, 

calcium, sodium, potassium, iron, zinc, 

copper, magnesium and manganese Further 

studies on phytochemical composition 

indicated that the aqueous and ethanol 

extracts of clerodendrum volubile leaves 

consists of phytochemicals such as tannins, 

phenols, alkaloids, saponins, steroids, 

reducing sugar, flavonoids and cardiac 

glycosides etc. with the ethanol extract 

having more phytochemicals compared to the 

aqueous extracts.  

Phytochemicals being naturally occurring are 

believed to be effective in combating or 

preventing disease due to their antioxidant 

properties which produce the definite 

physiological actions on human body (Ejele 

et al., 2012). The medicinal values of plants 

lie in their component phytochemicals; hence 

this study was designed to evaluate the 

comparative in vitro antioxidant potential of 

aqueous and ethanol extracts of 

clerodendrum volubile grown in Lagos south 

western Nigeria.  

 

MATERIALS AND METHODS 

COLLECTION OF PLANT MATERIAL 

Fresh leaves of, Clerodendrum volubile were 

collected at Mushin market, Lagos State, 

Nigeria. The fresh leaves were botanically 

identified and authenticated at the 

Department of Botany, University of Lagos 

Nigeria with voucher specimen 8915.All 

reagents used were of analytical grade.   

 

SAMPLE PREPARATION 

Clerodendrum volubile leaves were dried at 

room temperature for three weeks and then 

kept dry for further use. The leaves of 

Clerodendrum volubile were first chopped 

into small pieces and then dried similarly. 
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The fresh leaves were air dried and reduced 

to powder with the aid of a mortar and pestle.  

Two hundred gram of the powdered samples 

was macerated with 600 ml of ethanol and 

water for four days. After four days the 

extracts were then recovered by filtration 

using wet wash test sieve . The crude extracts 

obtained were then dried in a hot air oven to 

concentrate the extracts by evaporating the 

solvents. The semi-solid material obtained 

was accurately weighed and then used for 

antioxidant activity analysis. 

 

DETERMINATION OF ANTIOXIDANT 

ACTIVITIES  
 

DETERMINATION OF TOTAL 

ANTIOXIDANT CAPACITY:   

Solution of the sample extracts (1 ml) was 

mixed with 3 ml of reagent solution (0.6 M 

sulphuric acid, 28 mM sodium phosphate and 

4 mM ammonium molybdate). The tubes 

were capped and incubated in a boiling water 

bath at 950 C for 90 minutes. After the 

samples had been cooled to room 

temperature, the absorbance of the aqueous 

solution of each was measured at 695 nm. 

The total antioxidant capacity was expressed 

as equivalent of ascorbic acid. 

 

ASSAY OF 2,2-DIPHENYL-1-

PICRYLHYDRAZY (DPPH) RADICAL 

SCAVENGING ACTIVITY. 

An aliquot of 0.5 ml of each extract in ethanol 

(95%) at different concentrations (25, 50, 75, 

100μg/ ml) was mixed with 2.0 ml of reagent 

solution (0.004 g of DPPH in 100 ml 

methanol). The control contained only DPPH 

solution in place of the sample while 

methanol was used as the blank. The mixture 

was vigorously shaken and left to stand at 

room temperature. After 30 minutes the 

decrease in absorbance of test mixture (due to 

quenching of DPPH free radicals) was read at 

517 nm. The scavenging effect was 

calculated using the expression:  

% inhibition = [A0-A1] x 100/A0 

Where A0 is the absorption of the blank 

sample and A1 is the absorption of the extract 
 

ASSAY OF NITRIC OXIDE 

SCAVENGING ACTIVITY   

Four milliliter sample of each plant extracts 

or standard solution of different 

concentrations (25, 50, 75, 100 μg/ml) were 

taken in different test tubes and 1 ml of 

Sodium nitroprusside (5 mM in phosphate 

buffered saline) solution was added into the 

test tubes. They were incubated for 2 hours at 

30 °C to complete the reaction. A 2 ml sample 

was withdrawn from the mixture and mixed 

with 1.2 ml of Griess reagent (1% 

Sulphanilamide, 0.1% naphthylethylene 

diamine dihydrochloride in 2% H3PO4). The 

absorbance of the chromophore formed 

during diazotization of nitrite with 

sulphanilamide and its subsequent coupling 

with napthylethylene diamine was measured 

at 550 nm. Ascorbic acid was used as 

standard. The percentage (%) inhibition 

activity was calculated from the following 

equation: 

 [(A0 – A1)/A0] x 100.  

Where, A0 is the absorbance of the control 

and A1 is the absorbance of the extract or 

standard. 
 

ASSAY OF REDUCING POWER 

ACTIVITY 
Various concentrations of each extract (20 to 

100 μg/ml) in 1.0 ml of deionized water were 

mixed with phosphate buffer (2.5 ml) and 

potassium ferricyanide (2.5 ml). The mixture 

was incubated at 50C for 20 min. Aliquots of 

trichloroacetic acid (2.5 ml) were added to 

the mixture, which was then centrifuged at 

3000 rpm for 10 min. the upper layer of 

solution (2.5 ml) was mixed with distilled 

water (2.5 ml) and a freshly prepared ferric 

chloride solution (0.5 ml). The absorbance 

was measured at 700 nm. A blank was 

prepared without adding extract. Ascorbic 

acid at various concentrations (1 to 16μg/ml) 

was used as standard. 
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RESULTS. 
 

 

 
Fig 1. DPPH Scavenging activity (%Inhibition) of aqueous extract of Clerodendrum volubile leaves 

 

 

Fig. 2.  DPPH Scavenging activity (%Inhibition) of ethanol extracts Clerodendrum volubile leaves 
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Figure 3. Nitric Oxide Scavenging activity (%Inhibition) of aqueous extracts Clerodendrum        volubile leaves 

 

 
 

Fig 4. Nitric Oxide Scavenging activity (%I inhibition) of ethanol extracts Clerodendrum volubile leaves 
 

 

 

34.195

48.455

63.23

76.545

45.545

56.805

75.62

85.36

0

10

20

30

40

50

60

70

80

90

100

25µg/ml 50µg/ml 75µg/ml 100µg/ml

%
 IN

H
IB

IT
IO

N

CONCENTRATION

ETHANOL ASCORBIC ACID

100 

90 

80 

85.36 

75.62 
72.68 

70 

60 

50 

40 

30 

61.56 
56.81 

45.55 
41.24 

27.835 

20 

10 

 
25μg/ml 50μg/ml 75μg/ml 100μg/ml 

aqueous extracts ascorbic acid 

file:///F:/www.ijssyabatech.com


VOL 8, NO 1, JUNE 2022.      www.ijssyabatech.com 
ISSN: 2276-7924    

 

 
88 | P a g e                                                        VOL 8, NO 1, JUNE 2022. ISSN: 2276-7924 

 

88 

 
   Figure 5.    Reducing power of aqueous extracts of Clerodendrum volubile leaves 

 

Fig. 6.  Reducing power of ethanol extracts Clerodendrum volubile leaves 
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DISCUSSION 

One of the important steps ever taken when it 

comes to the use of medicinal plants involves 

screening for phytochemicals for possible 

antioxidant activities of the plants extracts. 

The antioxidant activity of aqueous and 

ethanol extract of clerodendrum volubile 

leaves were investigated. DPPH for aqueous 

extract ranged from 33.94± 0.24 at 25µg/ml 

to 69.87 ± 1.83 at 100µg/ml while for the 

ethanol extract, the % inhibition of DPPH 

ranged from 40.94±0.78 at 25µg/ml to 

72.10±0.57% at 100µg/ml. According to 

Ogunwa et al., (2016), the DPPH model is a 

simple, precise, relatively quick and 

acceptable method which is widely used to 

measure free radical scavenging activity. It is 

a stable radical even at room temperature and 

becomes a stable diamagnetic molecule upon 

receiving an electron or hydrogen radical. It 

has been employed in the determination of 

antioxidant ability of numerous natural 

products.  

The interaction of DPPH with antioxidants is 

visually noticeable because the purple color 

changes to yellow, demonstrating the 

reduction of the stable DPPH radical to its 

diphenyl picryl hydrazine. This reaction is 

used to reveal the capacity of neutral products 

to scavenge free radicals. It is believed that 

antioxidants act on DPPH via hydrogen 

donation or electron transfer mechanism 

(Zihad et al, 2019) and this is often measured 

as a decrease in absorbance taken 

spectrophotometrically at 517nm. This study 

is in agreement with the report by Ogunwa et 

al., (2016) on the antioxidant activities of 

Clerodendrum volubile showed the 

increasing order of 50µg/ml > 100µg/ml 

>200µg/ml > 500µg/ml. The nitric oxide 

activity for the aqueous extract ranged from 

27.83±0.69 at 25µg/ml to 72.68± 0.34 at 

100µg/ml compared to the ethanol extract 

which ranged from 34.20±0.49 at 25µg/ml to 

76.55±0.36 at 100µg/ml.  The reducing 

power followed a similar trend as observed 

with scavenging activities.  The antioxidant 

activity for reducing power for the aqueous 

extract ranged from 0.22± 0.12 at 25µg/ml to 

0.50±0.005 at 100µg/ml while for the ethanol 

extract it ranged from 0.15±0.0021 at 

25µg/ml to 0.63±0.0014 at 100µg/ml. This 

study showed a lower reducing power 

compared to the report by Ogunwa et al., 

(2016).  

This reducing property makes them safer in 

administration compared to synthetic 

antioxidants that have been reported to be 

carcinogenic. Some phytochemicals have 

been reported to possess antioxidant activity 

by either acting singly or by interacting with 

polyphenols (Ogunwa et al, 2016). 

From the results, we observed that the values 

of DPPH, Nitric oxide and reducing power 

activity was higher in ethanol extract 

compared to the aqueous extract with 

ascorbic acid as the positive control.  This is 

an indication that the ethanol extract of 

clerodendrum volubile possess more 

antioxidant potential compared to the 

aqueous extract.  

 

The antioxidant properties, as observed in 

this investigation, could be as a result of the 

phytochemicals such as phenolic compounds, 

flavonoids, saponins and tannins present in 

this plant as they have been shown to possess 

potent antioxidant potentials. They have high 

redox potentials which allow them to act as 

reducing agents, hydrogen donors and singlet 

oxygen quenchers. Previous study has 

indicated that the ethanol extract of 

clerodendrum volubile possess higher 

content of phytochemicals such as phenols, 

flavonoids, alkaloids, cardiac glycosides, 

reducing sugar, tannins etc. compared to the 

aqueous extract of the plant which has lower 

content of phytochemicals with tannins 

completely absent in the aqueous extract.  

This is an indication that ethanol is a better 

solvent at extracting the important 

constituents of this plant compared to water. 
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It can be said that both aqueous and ethanol 

extract of clerodendrum volubile leaves 

possess free radical scavenging and 

antioxidant activities, however, ethanol 

extract has comparatively more potent in 

vitro free radical scavenging activity and 

antioxidant capacity than aqueous extract. 

This capacity may be correlated with the total 

phenolic contents in the plant. The free 

radical scavenging and antioxidant potentials 

of this plant suggest that it could be potential 

natural source of antioxidants which may 

possess better implications at reducing 

oxidative stress and degenerative diseases. 

 

CONCLUSION  

Our findings revealed the potentials of 

Clerodendrum volubile leaves for treatment 

of many free radical-mediated life-

threatening diseases and their complications, 

thus validating its use in folkloric and 

ethnomedicines. It is therefore suggested that 

maximum potential of these plant should be 

explored in pharmaceutical sciences and 

medicinal field for their appropriate 

application. 
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