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Abstract

Nutritional and phytochemical compositions of the leaves, stem and root of sweet 
and bitter variants of Vernonia amygdalina Del. were determined. The samples were 
oven-dried at 60oC for 24 hours and the standard methods of analyses were adopted. 
Values were considered significantly different at (p<0.05).Sweet variant has the 
greater values of tannin in leaves and root; protein in stem and root and carbohydrate 
in leaves, whereas bitter variant has higher levels of crude fibre and fat in the leaves 
and carbohydrate in the stem and root. Hydrogen cyanide concentrations present in 
the leaves and stem of both variants of Vernonia amygdalina were low. There was 
high level of alkaloids in the parts of the two variants, with higher proportion in the 
leaves of the bitter variant; which could be the cause of the its bitterness. The negligible 
variation in the nutritional and phytochemical constituents of parts of these variants 
indicated that they could be used as food and drug in ethnobotany, interchangeably.
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INTRODUCTION
Vernonia amygdalina Del. is a medium sized shrub with 

abundant bitter principles in every part of it. It belongs to the 
family Compositae or Asteraceae. The plant is known as “Ewuro”, 
“olugbu” and “shuwakaa” in Yoruba, Western; Igbo, Southern and 
Hausa, Northern Nigeria, respectively. It is a widely used local 
plant in Southern Nigeria for both therapeutic and nutritional 
purposes. Bitter leaf decoction of the plant is ethno medicinally 
employed as an anti-diabetic remedy [1]. It is also used as a local 
medicine against leech in some countries [2]. 

Meanwhile, confusion exists in Nigeria even among the 
natives, as to the correct identity between Vernonia amygdalina 
and Vernonia colorata. The natives, based on the bitterness of 
the leaves, were able to distinguish between bitter and sweet 
varieties of Vernonia amygdalina. Some workers were of the 
view that both Vernonia amygdalina and Vernonia colorata are 
mistaken for each other since they possess similar morphological 
characters, as well as high bitter taste [3,1]. They are regarded 
as substitutes to quinine. In addition, Etukudo [4] was of the 

opinion that Vernonia colorata is less bitter than Vernonia 
amygdalina. He also stated that Vernonia calvoana was a close 
ally of the other two. The importance of this study was therefore 
to find out whether there are differences between the nutritional 
and photochemical compositions of the bitter and sweet variants 
of Vernonia amygdalina, in order to ascertain whether they could 
be used interchangeably as food and drug in ethno botany.

MATERIALS AND METHODS
Plant materials

The leaves, stem and root of both sweet and bitter variants of 
Vernonia amygdalina used for this study were obtained from the 
premises of the National Root Crop Research Institute, Umudike, 
Abia State, Nigeria. The voucher specimens were deposited in the 
Herbarium of Abia State University, Uturu, Nigeria.

Preparation of plant materials

Two hundred gram (200g) of the seeds, leaves, stems and 
roots used were oven-dried at 60oC for 24 hours.
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Preliminary phytochemical tests

The preliminary phytochemical tests for the presence or 
absence of alkaloid, saponin, flavonoid, sterols and triterpenes, 
tannins, glycoside and starch were carried out following standard 
methods of Beckett and Stenlake [5].

Quantitative phytochemical tests

The quantitative phytochemical tests were conducted using a 
standard method [6]. 

Proximate analyses

Proximate analyses of the test samples were conducted 
following the standard methods of Ene-Obong and Carnovale [7].

Statistical analysis

All values were subjected to statistical analysis using SPSS 
software, 2001version. They were checked for normality 
(Kolmogorov–Smirnov test) and tested for homogeneity (Leven 
median test). F-Test was then used to analyze the data at p<0.05. 
Duncan’s multiple range test (DMRT) was used to separate the 
means and data were expressed as mean + standard deviation of 
triplicate determinations. 

RESULTS
The results of the study of the two variants of Vernonia 

amygdalina are in Tables 1,2. Concentration of alkaloid was higher 
in the leaves of bitter variant. There was no significant difference 
between the alkaloid contents of the stem as well as those of the 
root of the two variants. Tannin levels of the leaves (0.16+0.02%) 
and root (0.18+0.02%) of the sweet variant were higher than 
those of the leaves (0.10+0.01%) and root (0.08+0.02%) of bitter 
variant. No significant difference existed among the tannin levels 
of stem of both sweet and bitter variants. There was also no 
significant difference between the saponin contents of the leaves 
as well as the anthocyanins values of the leaves, stem and root of 
the two plants. There were traces of steroids and tritepenes in 
the leaves and stem of the bitter and sweet variants but absent 
in their roots. Starch was absent in the root of the two plants and 
there was no significant difference in the values of the leaves and 
stem. Reducing sugar was absent in the leaves and stem of the 
two plants with no significant difference between the contents of 

the root. There was no significant difference in the flavonoid level 
of the leaves, stem and root of both sweet and bitter variants. 
There was absence of hydrogen cyanide in the leaves and stem 
of both sweet and bitter variants with no significant difference in 
the root contents (Table 1).

There was no significant difference between the protein 
content of the leaves of both plants. The protein levels of the 
stem and root of the sweet variant were higher than those of the 
bitter variant. Crude fiber and fat contents of the leaves of bitter 
variant (10.86+0.01%; 2.72+0.00%) were higher than those of 
sweet variant (6.84+0.00%; 1.66+0.00%) respectively; whereas 
significant difference did not exist in the crude fibre and fat 
values of the stem and root of the two plants. Levels of ash were 
higher in the leaves and stem of the bitter variant. There was 
significant difference in the carbohydrate values of all the parts 
with greater value in the leaves of sweet variant; stem and root 
of bitter variant. The energy value of the leaves of sweet variant 
was greater than that of bitter variant whereas the stem and root 
of bitter variant have the higher values. Moisture contents of the 
leaves, stem and root of the bitter variant were higher than those 
of sweet variant while the dry matter levels of the leaves, stem 
and root of sweet variant were greater (Table 2).

DISCUSSION 
Levels of alkaloids were highest when compared with others 

in all the parts of sweet and bitter variants of V. amygdalina 
investigated. In addition, their level in the leaves of bitter 
variant was higher than that of sweet variant, which is probably 
the cause of the bitterness of the former. Alkaloids have been 
reported to uniformly invoke a bitter taste [8]. Generally, the 
two variants have rich phytochemical constituents, of which 
attributed to several ethnomedicinal uses of different parts of 
Vernonia amygdalina in Nigeria, presumably. The leaves are used 
for treatment of abdominal pain, cough, diabetes, diarrhoea, 
diuretic, fever, kidney and urinary problem, increase lactation, 
stomach ulcer, painful uterus, venereal disease and anti aging [9]. 
In addition, the roots and leaves are used for infertility in women 
and weak joints; roots for aphrodisiac and amenorrhea; leaves 
and stem for oedema. Lipid lowering effects of both aqueous and 
methanol extracts of V. amygdalina leaves have been reported 
[10,11]. The aforementioned medicinal usefulness of these 

Compositions
Sweet variant Bitter variant

Leaves Stem Root Leaves Stem Root

Alkaloids 1.24+0.03a 1.12+0.01b 1.26+0.04c 1.38+0.01d 1.14+0.01b 1.28+0.01c

Tannins 0.16+0.02a 0.12+0.00b 0.18+0.02a 0.10+0.01b 0.08+0.02b 0.08+0.02b

Saponins 0.12+0.02a 0.08+0.03a 0.08+0.04a 0.08+0.01a 0.06+0.03b 0.04+0.01b

Anthocyanins 0.08+0.01a 0.06+0.04a 0.06+0.01a 0.08+0.03a 0.06+0.03a 0.04+0.02a

Sterols and Tritepenes - - Trace - - Trace

Starch 0.32+0.00a 0.12+0.01b - 0.26+0.02a 0.12+0.03b -

Reducing sugar - - 1.24+0.03a - - 1.22+0.00a

Flavonoids 0.18+0.01a 0.08+0.02b 0.14+0.04a 0.18+0.02a 0.12+0.01b 0.14+0.00a

HCN (Mg/100g) - - 0.04+0.01a - - 0.06+0.03a

Table 1: Phytochemical composition (%) of the leaves, stem and root of sweet and bitter variants of Vernonia amygdalina.

Data are mean±standard deviation of triplicate determinations. Figures with different superscripts along the same row are significantly different at 
(p>0.05).
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plants might be basically as a result of the alkaloid, flavonoid, 
saponin and tannin contents of the plants. The use of the leaves 
for treatment of abdominal pain and painful uterus might be as a 
result of the analgesic property of alkaloid [12]. The usefulness of 
the leaves as anti aging agent might be as a result of the flavonoid 
content of the plants. Flavonoids act as free radical scavengers 
[13,14]. Saponins have been found to be potentially useful for the 
treatment of hypercholesterolemia which suggested that saponin 
might be acting by interfering with intestinal absorption of 
cholesterol, thus have antidiabetic effects [15,16]. The utilization 
of these plants in treatment of diarrhoea is probably attributed 
to the anti-diarrhoea property of tannin. Tannin was reported to 
possess anti-diarrhoea ability [17,18]. 

In addition, high value of protein in the leaves of these plants 
presented them as excellent sources of it of which there is search 
for food materials with high protein contents which would be 
used to enrich our staple starchy foods. Higher ash content of the 
bitter variants suggested that it has a greater level of minerals. 
Generally, the nutritional compositions of the two variants were 
rich. These suggested that they could be used as food. The leaves 
of bitter variant of V. amygdalina are squeezed in order to remove 
the bitter taste and used in preparation of ‘ofe onugbu’, a popular 
delicacy in South Eastern Nigeria. The leaves and shoots are 
regarded as good fodder for goats. 

CONCLUSION AND RECOMMENDATION
The different proportions of alkaloids in the leaves, stems and 

roots of both sweet and bitter variants of V. amygdalina might 
be the major contributing factor to the difference in their taste. 
In addition, alkaloid is rich in the parts of both bitter and sweet 
variants, and could serve as good sources of it for pharmaceutical 
application. Although hydrogen cyanide was detected in the root 
of the two variants of Vernonia amygdalena, the concentration 
was negligible. Generally, there were negligible variations in the 
phytochemical and nutritional compositions of the various parts 
of sweet and bitter variants, which suggested that they could be 
used interchangeably in ethnobotany as food and drug. 

REFERENCES
1.	 Okafor JC. Tropical plants in health care delivery in Nigeria: 

Contributions of some members of Compositae (Asteraceae). J. College 
Med. 2002; 7: 129-131.

2.	 Ohigashi H, Jisaka M, Takagaki T, Nozaki H, Tada T, Huffman MA, 
et al. A bitter principle and related steroid glucoside of Vernonia 
amygdalina, a possible medicinal plant for wild chimpanzees. Biosci 
Biotechnol Biochem. 1993; 57: 833-834. 

3.	 Burkill HM. The Useful Plants of West Tropical Africa (2nd ed. Vol 1). 
Royal Botanic Garden, Kew. 1985; 960pp.

4.	 Etukudo I. Ethnobotany: conventional and Traditional uses of plants 
(1st ed). The verdict Press, Uyo. 2003; 191.

5.	 Beckett AH, Stenlake JB. Practical Pharmaceutical Chemistry: Part 1. 
Continuum International Publishing Group Ltd., London. 1988; 235.

6.	 Harborne JB. Phytochemical Methods (1st ed). Chapman and Hall, 
London. 1973; 273.

7.	 Ene-Obong HM, Carnovale E. A comparison of the proximate, mineral 
and amino acid composition of some known and lesser-known 
legumes in Nigeria. Food Chem.1992; 43: 169-175.

8.	 Rhoades DF. Evolution of Plant Chemical Defense against Herbivores. 
Rosenthal GA, Janzen DH, editors. Herbivores: Their Interaction with 
Secondary Plant Metabolites. Academic Press, New York. 1979; 41.

9.	 Okafor JC. Tropical Plants in Health Care Delivery in Nigeria. 
Bookbuilders, Ibadan. 2013; 188.

10.	Ekpo A, Eseyin OA, Ikpeme AO, Edoho EJ. Studies on some biochemical 
effects of Vernonia amygdalina in rats. Asian J. Biochem. 2007; 2: 193-
197.

11.	Imafidon EK, Okunrobo OL. Effects of Vernonia amygdalina Del. 
extract on cholesterol level and lipid peroxidation status in rats given 
red dye adulterated palm oil diets. British J. Pharmaceut. Res. 2012; 
2: 98-107.

12.	Stray F. The natural guild to medicinal herbs and plants. Tiger Book 
International, London.1998; 12-16.

13.	Hertog MG, Feskens EJ, Hollman PC, Katan MB, Kromhout D. Dietary 
antioxidant flavonoids and risk of coronary heart disease: the Zutphen 
Elderly Study. Lancet. 1993; 342: 1007-1011.

14.	Ezeabara CA, Okeke CU, Aziagba BO. Flavonoid content of Citrus 
species grown in Awka, Anambra State, Southeastern Nigeria. Int. J. 
Agric. Biosci. 2013; 2: 103-107.

15.	Soetan KO, Aiyelaagbe OO. The need for bioactivity–safety evaluation 
and conservation of medicinal plant – A review. J. Med. Plant Res. 
2009; 3: 324-328.

16.	Ezeabara CA, Okeke CU, Aziagba BO, Ilodibia CV, Emeka AN. 

Composition Sweet variant      Bitter  variant

Leaves   Stem     Root          Leaves     Stem      Root

Protein 25.20+0.03a 7.00+0.01b 3.15+0.01c 22.05+0.00a 5.95+0.01d 2.80+0.00e

Fat 1.66+0.00 a 0.28+0.02 b 0.22+0.01 b 2.72+0.00 c 0.32+0.01 b 0.22+0.02 b

Crude fibre 6.84+0.00 a 38.62+0.01 b 58.28+ 0.03 c                                           10.86+0.01 a 36.94+0.01 b 56.22+0.01 c

Ash 8.96+0.00 a 6.36+0.00 b 7.44+0.00 c 9.24+0.01 d 7.22+0.00 c 9.18+0.02 d

CHO (NFE) 57.34+0.02 a 47.72+0.02 b 30.91+0.01 c 55.13+0.03 d 49.57+0.00 e 31.80+0.01 f

Energy Kcal/g 345.10+0.00 a 220.0+0.02 b 138.22+0.00 c 320.44+0.01 d 224.96+0.03 e 153.84+0.00 f

Moisture 65.36+0.00 a 42.86+0.03 b 26.42+0.01 c 67.16+0.02 d 44.86+0.00 e 31.42+0.01 f

Dry matter 34.64+0.01 a 57.14+0.00 b 73.58+0.02 c 32.84+0.00 d 55.14+0.01 e 69.58+0.00 f

Table 2:  Nutritional composition (%) of the leaves, stem and root of sweet and bitter variants of Vernonia amygdalina.

Data are mean±standard deviation of triplicate determinations. Figures with different superscripts along the same row are significantly different at 
(p>0.05).

http://www.ajol.info/index.php/jcm/article/view/10428
http://www.ajol.info/index.php/jcm/article/view/10428
http://www.ajol.info/index.php/jcm/article/view/10428
http://www.ncbi.nlm.nih.gov/pubmed/7763779
http://www.ncbi.nlm.nih.gov/pubmed/7763779
http://www.ncbi.nlm.nih.gov/pubmed/7763779
http://www.ncbi.nlm.nih.gov/pubmed/7763779
https://books.google.co.in/books/about/Practical_Pharmaceutical_Chemistry.html?id=Up3L2dAI7k8C
https://books.google.co.in/books/about/Practical_Pharmaceutical_Chemistry.html?id=Up3L2dAI7k8C
http://www.springer.com/in/book/9780412572609
http://www.springer.com/in/book/9780412572609
http://www.ifrj.upm.edu.my/20 %2806%29 2013/34 IFRJ 20 %2806%29 2013 Aremu 249.pdf
http://www.ifrj.upm.edu.my/20 %2806%29 2013/34 IFRJ 20 %2806%29 2013 Aremu 249.pdf
http://www.ifrj.upm.edu.my/20 %2806%29 2013/34 IFRJ 20 %2806%29 2013 Aremu 249.pdf
http://scialert.net/abstract/?doi=ajb.2007.193.197
http://scialert.net/abstract/?doi=ajb.2007.193.197
http://scialert.net/abstract/?doi=ajb.2007.193.197
http://www.sciencedomain.org/abstract.php?iid=117&id=14&aid=499
http://www.sciencedomain.org/abstract.php?iid=117&id=14&aid=499
http://www.sciencedomain.org/abstract.php?iid=117&id=14&aid=499
http://www.sciencedomain.org/abstract.php?iid=117&id=14&aid=499
http://www.ncbi.nlm.nih.gov/pubmed/8105262
http://www.ncbi.nlm.nih.gov/pubmed/8105262
http://www.ncbi.nlm.nih.gov/pubmed/8105262
http://www.ijagbio.com/pdf-files/volume-2-no-3-2013/103-107.pdf
http://www.ijagbio.com/pdf-files/volume-2-no-3-2013/103-107.pdf
http://www.ijagbio.com/pdf-files/volume-2-no-3-2013/103-107.pdf
http://www.academicjournals.org/article/article1380378053_Soetan and Aiyelaagbe.pdf
http://www.academicjournals.org/article/article1380378053_Soetan and Aiyelaagbe.pdf
http://www.academicjournals.org/article/article1380378053_Soetan and Aiyelaagbe.pdf
http://www.sciencedomain.org/abstract.php?iid=277&id=7&aid=2325


Central

Ezeabara et al. (2015)
Email: 

J Hum Nutr Food Sci 3(3): 1065 (2015) 4/4

Okeke CU, Ezeabara CA, Okoronkwo OF, Udechukwu CD, Uka CJ, et al. (2015) Determination of Nutritional and Phytochemical Compositions of Two Variants of 
Bitter Leaf (Vernonia amygdalina Del). J Hum Nutr Food Sci 3(3): 1065.

Cite this article

Determination of saponin content of various parts of six Citrus species. 
Int Res J. Pure Appl. Chem. 2014; 4: 137-143.

17.	Amabeoku GJ. Antidiarrhoeal activity of Geranium incanum Burm. f. 
(Geraniaceae) leaf aqueous extract in mice. Ethnopharmacol. 2009; 

123: 190-193.

18.	Tian F, Li B, Ji B. Antioxidant and antimicrobial activities of consecutive 
extracts from Galla chinensis: the polarity affects the bioactivities. 
Food Chem. 2009; 113: 173–179.

http://www.sciencedomain.org/abstract.php?iid=277&id=7&aid=2325
http://www.sciencedomain.org/abstract.php?iid=277&id=7&aid=2325
http://www.ncbi.nlm.nih.gov/pubmed/19429361
http://www.ncbi.nlm.nih.gov/pubmed/19429361
http://www.ncbi.nlm.nih.gov/pubmed/19429361
http://www.researchgate.net/profile/Yangchao_Luo2/publication/235653237_Antioxidant_and_antimicrobial_activities_of_consecutive_extracts_from_Galla_chinensisThe_polarity_affects_the_bioactivities/links/0fcfd5124d6b72e137000000.pdf
http://www.researchgate.net/profile/Yangchao_Luo2/publication/235653237_Antioxidant_and_antimicrobial_activities_of_consecutive_extracts_from_Galla_chinensisThe_polarity_affects_the_bioactivities/links/0fcfd5124d6b72e137000000.pdf
http://www.researchgate.net/profile/Yangchao_Luo2/publication/235653237_Antioxidant_and_antimicrobial_activities_of_consecutive_extracts_from_Galla_chinensisThe_polarity_affects_the_bioactivities/links/0fcfd5124d6b72e137000000.pdf

	Determination of Nutritional and Phytochemical Compositions of Two Variants of Bitter Leaf (Vernonia
	Abstract
	Introduction
	Materials and methods
	Plant materials
	Preparation of plant materials
	Preliminary phytochemical tests
	Quantitative phytochemical tests
	Proximate analyses
	Statistical analysis

	Results
	Discussion 
	Conclusion and recommendation
	References
	Table 1
	Table 2

