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ABSTRACT: Most of the plants exhibit a variety of phyto-pharmaceuticals, which have
important applications in the fields of agriculture, human and veterinary medicine. This study
was conducted to evaluate phytochemical screening and in-vitro antioxidant activity on
Vernonia amygdalina (bitter leaf) at the Department of Biological Sciences, Federal
Polytechnic, Ado Ekiti. It was revealed that the phytochemical constituents in Bitter leaf
(Vernonia amygdalina) were alkaloids, saponin, tannins, terpenoids, flavonoids and cardiac
glycosides in the extract. Anti-oxidant property results of the aqueous extract of Bitter leaf
(Vernonia amygdalina) showed Total phenolic content was 120.16mg Gallic acid equivalent/g
extract while the total flavonoid was 235.147mg Quercetin equivalent/g extract. The plant
could be exploited as source of antioxidant additives and used for future project to evaluate
the potentials of Bitter leaf (Vernonia amygdalina) as a strong medicinal plant in improving
human health status.
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INTRODUCTION

Most of the world’s population depends on plant due to its medicinal values and scarcity
(Hudaib et al., 2008). Medicinal plants have been used for the treatment of illness since ancient
period (Gajalaksmi et al., 2012). Despite the immense technology advancement in modern
medicine, 75% of African populations still rely on traditional medicinal plants for their daily
healthcare needs. Medicinal plants are used in treatment of diseases either alone or in
combination with other plants.

Phytochemicals are non-nutritive plant chemicals that have protective or disease preventive
properties. They are non-essential nutrients, meaning that they are not required by the human
body for sustaining life. It is well-known that plants produce these chemicals to protect
themselves but recent research demonstrates that they can also protect against diseases (Breslin,
etal., 2017).

Vernonia amygdalina Del. (bitter leaf) is a medicinal plant and fresh bitter leaf of great
importance in human diet because of the presence of vitamins and mineral salts (Sobukola, and
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Dairo, 2007). It is a very important protective food and useful for the maintenance of health
and prevention and treatment of various diseases. The plant (especially the leaf) has been found
useful in the ethno-therapy of diabetes (Nwajo, 2005), asthma, headache (Akah, Okoli, and
Nwafor, 2002), skin infections such as ringworm, rashes and eczema, schistosomiasis, malaria
(Masaba, 2000), measles, diarrhea, tuberculosis, abdominal pain and intestine complaints as
well as fevers, cough, induction of fertility in barren women and hyperlipidemia (Adaramoye
et al., 2008).

Anthelmintic, antimalarial, anti-tumourigenic as well as bacteriostatic and bactericidal effect
on some bacteria properties of Vernonia amygdalina extracts has been employed (lzevbigie et
al., 2004). Specifically, Nwajo (2005) reported the hypoglycaemic and hypo-lipidaemic effect
of the leave extracts in vivo. Several studies carried out on this plant had suggested that
it contains different bioactive compounds, including: flavonoids, saponins, alkaloids,
tannins, phenolics, terpenes, steroidal glycosides, triterpenoids, and several types of
sesquiterpene lactones (Erasto et al., 2007; Farombi and Owoeye, 2011; Toyang and
Verpoorte, 2013; Luo et al., 2017).

MATERIALS AND METHODS

Study area
The study was carried out at the Department of Biological Sciences, Federal Polytechnic, Ado-
Ekiti, Nigeria.

Plant Materials

Fresh Bitter leaves (Vernonia amygdalina) were collected from a private farm in Ado EKkiti
Ado Ekiti Local Government Area of Ekiti State, Nigeria, in the month of December, 2018.
Botanical Identification and authentication was carried out at the Department of Biological
Sciences, The Federal Polytechnic, Ado Ekiti.

Chemicals

DPPH (2, 2-Diphenyl-1-Picryl Hydrazyl), a product of Sigma Pharmaceuticals, China, was
obtained from Rovet Chemicals, Benin City, Nigeria. All other chemicals were of analytical
grade and were obtained from British Drug Houses, (Poole, UK). The water used was glass
distilled.

Preparation of Aqueous Extract of Bitter Leaf (Vernonia amygdalina)

The leaves were air-dried for 30 days at room temperature. The air-dried samples were ground
to fine powder using a blender. A 500 g sample of the powdered material was soaked in 1200
ml of distilled water for 72 hours. This was filtered and was later freeze-dried to obtain the
extract powder. The extract was kept in the freezer at 4 °C for further studies.

Phytochemical Screening

Phytochemical screening of the extract was carried out to identify the constituents, using
standard phytochemical methods as described by Trease and Evans (1989) as well as Sofowora
(1993). The screening involves detection of alkaloids, flavonoids, terpenoids, saponin, tannins,
anthraquinones, and cardiac glycosides.
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Data Analysis
All values are expressed as mean + SD of triplicate results and ANOVA were used to analysis
variance.

RESULTS
Presented in Table 1 were the phytochemical constituents of Bitter leaf (Vernonia amygdalina)
aqueous extract which revealed the presence of alkaloids, saponin, tannins, terpenoids,

flavonoids and cardiac glycosides in the extract.

Table 1*: The Phytochemical Constituents of Bitter leaf (Vernonia amygdalina) aqueous
extract

Phytochemical Constituents Results
Alkaloid Present
Saponin Present
Tannins Present
Phlobatannin Present
Anthraquinones Absent
Glycosides Present
Flavonoids Present

In vitro Antioxidant properties

Table 2 showed the antioxidant property results of the aqueous extract of Bitter leaf (Vernonia
amygdalina). Total phenolic content was 120.16mg Gallic acid equivalent/g extract while the
total flavonoid was 235.147mg Quercetin equivalent/g extract.

Table 2: In vitro Antioxidant indices of Bitter leaf (Vernonia amygdalina) aqueous extract

Property Level

Total Phenol 120.16mg Gallic acid equivalent/g extract

Total flavonoid 235.147mg  Quercetin  equivalent/g
extract

DPPH Radical Scavenging Activity of aqueous extract of Bitter leaf (Vernonia
amygdalina)

The result of the DPPH radical scavenging activity of agueous extract of Bitter leaf (Vernonia
amygdalina) was presented in Table 3. The percent of DPPH radical scavenged by aqueous
extract of Bitter leaf (Vernonia amygdalina) and standard quercetin increased with increasing
concentrations. The highest concentration of the extract 400pg/ml had the highest scavenging
activity (85.42 + 0.25) which compares favorably with the standard (96.50 + 0.20).
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Table 3: DPPH Radical Scavanging Activity of Bitter leaf (Vernonia amygdalina) aqueous

extract
Concentration (Vernonia amygdalina) extract Quercetin
Standard
(ng/ml) (% scavenging activity) (% scavenging activity)
0 0 0
10 22.49+0.18 33.17+0.15
25 36.26 £ 0.23 46.43 +0.20
50 52.01+0.24 59.05+0.19
100 61.23+0.24 73.65 £ 0.26
200 81.38+0.14 93.17 £0.17
400 85.42 £ 0.25 96.50 + 0.20

Values are expressed as mean + standard deviation (n=3).

Metal chelating Activity of aqueous extract of Bitter leaf (Vernonia amygdalina)

The result of metal chelating activity of aqueous extract of Bitter leaf (Vernonia amygdalina)
was presented in Table 4. The metal chelating activity of aqueous extract of Bitter leaf
(Vernonia amygdalina) was concentration-dependent and the highest activity was obtained for
the highest concentration (250ug/ml). The metal chelating effect of the extract compared well
with the standard at similar concentrations.

Table 4: Metal chelating activity of Bitter leaf (Vernonia amygdalina) aqueous
extract
Concentration Extract EDTA
(ng/ml) (% chelating activity) (% chelating activity)
0 0 0
50 32.71+0.12 36.90£0.14
100 57.41+0.23 64.41+0.15
150 63.28+0.21 74.31+0.20
200 70.84+0.26 76.61+0.22
250 88.05+0.19 93.84+0.17

Values are expressed as mean + standard deviation (n=3).
DISCUSSION
The qualitative phytochemical screening (Table 1) showed that all the seven (7) phytochemical

classes tested for were present in all the extract except Anthraquinones. The six phytochemical
classes present include alkaloids, tannins, flavonoids, saponin, Phlobatannin and phenols while
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Anthraguinones were absent. The quantitative determination (Table 2) shows that in In vitro
Antioxidant indices of bitter leaf (Vernonia amygdalina) the quantity of total phenol and
flavonoid were substantial. Alkaloids have been reported to be good in reducing headache
and fever due to their analgesic and antibacterial properties (Wadood et al., 2013, Yadav and
Agarwala, 2011).

Tannins were found in Vernonia amygdalina extracts which can be useful in the treatment of
cancers. The high concentration is also in consonance with its ability as a good anticancer
agent. Flavonoids were also detected in the aqueous extract and which also has some
concentration in the quantitative analysis. Thus, the aqueous extract would be good in
modifying the body’s reaction to allergies, virus and carcinogens. Phenols have been known to
be good anti-aging, anti -carcinogen, good in cardiovascular protection etc. (Yadav and
Agarwala, 2011). Saponin were also detected in the aqueous extract and this would be a good
anti-feeding agent and the aqueous extract would have good detergent properties (Chaieb,
2010). The presence of alkaloids, flavonoids, tannins, saponin, Phlobatannin, and phenolic in
the extracts of V. amygdalina may explain the reason for its antimicrobial actions since the
antimicrobial properties of most of these phyto-constituents have previously been documented
(Taleb-contini et al., 2003; Mandalari et al., 2007; Nenaah, 2013; Jin et al., 2017). Sooner than
expect, broad-spectrum drug which might be able to cure various human ailments could be
developed from V. amygdalina. Further work should be carried out in order to isolate the active
compounds for further antimicrobial, pharmacological and clinical testing.

CONCLUSION AND RECOMMENDATION

So from the present study, it had been concluded that aqueous extract of Bitter leaf (Vernonia
amygdalina) possess significant amount of phytochemicals and exhibited significant total
flavonoid and phenolic content and also showed high radical scavenging activity. The plant
could be exploited as source of antioxidant additives. It is hoped that this report would serve
as a basis of information for future project to be embarked on in order to evaluate the potentials
of Bitter leaf (Vernonia amygdalina) as a strong medicinal plant in improving human health
status.

References

Adaramoye, O. A, Akintayo, O., Achem, J. and Fafunso, M. 2008. Lipid-lowering effects of
methanolic extract of Vernonia amygdalina leaves in rats fed on high cholesterol diet.
Vas Health & Risk Management 4: 235-241.

Akah, P. A., Okoli, C.O. and Nwafor, S.V. 2002 Phyto-therapy in the Management of Diabetes
Mellitus. Journal of Natural Remedies, 2, 59-65.

Breslin, Andrew. 2017. "The Chemical Composition of Green Plants". Sciencing, Leaf Group
Ltd.

Chaieb, I. 2010. Saponins as Insecticides: A Review. Tun. J. Plant Protn, 5(1):39-50.

Erasto, P., Grierson, D.S. and Afolayan, A.J. 2007 Evaluation of Antioxidant Activity and the
Fatty Acid Profile of the Leaves of Vernonia amygdalina Growing in South Africa.
Food Chemistry, 104, 636-642. http://dx.doi.org/10.1016/j.foodchem.2006.12.013.

Farombi E.O, Owoeye O. 2011. Antioxidant and chemopreventive properties of Vernonia
amygdalina and Garcinia biflavonoid. Int J of Environ Res Pub Health 8: 2533-2555.

16


https://en.wikipedia.org/wiki/Vernonia
https://en.wikipedia.org/wiki/Vernonia
https://en.wikipedia.org/wiki/Vernonia
http://dx.doi.org/10.1016/j.foodchem.2006.12.013

European Journal of Agriculture and Forestry Research

Vol.8, No.2, pp.12-17, April 2020

Published by ECRTD-UK

Print ISSN: ISSN 2054-6319 (Print), Online ISSN: ISSN 2054-6327(online)

Gajalaksmi, S., Vijayalashmi, S. and Devi Rajeswari, V. 2012. “Phytochemical
pharmacological properties of Annona muricata”. A Review. International Journal.
pharm pharmal science; 4(2): 3-6

Ghamba, P. E., Balla, H., Goje, L. J., Halidu, A. & Dauda, M. D. 2014. In vitro antimicrobial
activities of Vernonia amygdalina on selected clinical isolates. International Journal of
Current Microbiology and Applied Sciences 3: 1103-1113.

Hudaib, M., Mohammad, M., Bustanji, Y., Tayyen. R., Yousef, M., Aburjaye, M. and Abuja,
T. (2008). “ethnopharmacological survey of medicinal plants in Jordan, Mujid nature
reserve and surrounding area”. Ethnopharmacol; 120: 63-71.

Izevbigie EB, Bryant JL, Walker A. 2004. A novel natural inhibitors of extracellular signal-
regulated kinases and human breast cancer cell growth, Experimental Bio Med., 229:
163-169.

Jin, Z., Gao, L., Zhang, L., Liu, T., Yu, F., Zhang, Z. & Wang, B. 2017. Antimicrobial activity
of saponins produced by two novel endophytic fungi from Panax notoginseng. Natural
Product Research 31: 2700-2703.

Luo, X., Jiang, Y., Fronczek, F. R., Lin, C., Izevbigie, E. B., Lee, S. and Lee, K. S. 2017.
Isolation and Structure Determination of a Sesquiterpene Lactone (Vernodalinol) from
Vernonia amygdalina Extracts. Pharmaceutical Biology. 49(5):

Mandalari, G., Bennett, R. N., Bisignano, G., Trombetta, D., Saija, A., Faulds, C. B. & Gasson,
M. J. 2007. Antimicrobial activity of flavonoids extracted from bergamot (Citrus
bergamia Risso) peel, a byproduct of the essential oil industry. Journal of Applied
Microbiology 103: 2056—2064.

Masaba, S.C. 2000. The Antimalarial Activity of Some Traditional Medicinal Plants. Ethiopian
Journal of Health Development, 13, 211-216.

Nenaah, G. 2013. Antimicrobial activity of Calotropis procera Ait. (Asclepiadaceae) and
isolation of four flavonoid glycosides as the active constituents. World J Microbiol
Biotechnol, 29: 1255-1262.

Nwajo, H.U. 2005. Efficacy of Aqueous Leaf Extract of Vernonia amygdalina on Plasma
Lipoproteins and Oxidative Status in Diabetic Rat Model. Nigerian Journal of
Physiological Sciences, 20, 39-42.

Sobukola, O.P. and Dairo, O.U. 2007. Modeling Drying Kinetics of Fever Leaves (Ocimum
viride) in a Convective Hot Air Dryer. Nigerian Food Journal, 25, 145-153.

Sofowora A. 1993. Screening Plants for Bioactive Agents. In: Medicinal Plants and Traditional
Medicine in Africa. 2nd edition. Spectrum Books Ltd., Sunshine House, Ibadan. Pp.
81-93, 134-156.109.

Toyang, N. J. and Verpoorte, R. 2013. A Review of the Medicinal Potentials of Plants of the
Genus Vernonia (Asteraceae). Journal of Ethnopharmacology. 146(3): 681-723.

Trease, G. E. & Evans, W. C. 1989. Pharmacognosy. Eleventh Edition. Brailliar Trindel Can.
Macmillan Publishers, London.

Taleb-contini, S. H., Salvador, M. J., Watanabe, E. & Ito, I. Y. 2003. Antimicrobial activity of
flavonoids and steroids isolated from two Chromolaena species. Brazilian Journal of
Pharmaceutical Sciences 39: 403—408.

Wadood, A., Ghufran, M., Jamal, S.B., Naeem, M., Khan, A., Shafafar, R. and Asnad 2013.
Phytochemical Analysis of of Medicinal Plants Occuring in Local area of Mardan.
Biochem. Anal.Biochem.2(4):1-4.

Yadav, R.N.S. and Agarwala, M. 2011. Phytochemical Analysis of Some Medicinal Plants.
J.Phyt., 3(12):10-14.

17



