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This study investigated the phytochemical constituents and mineral composition of 
fruits of Solanum melongena and Cucumis sativus. The two fruits where purchased in 
Wukari, Nigeria. They were sun-dried and ground to a fine powder. Ethanol was used 
for the extraction of the phytochemical constituents. The phytochemical and mineral 
analyses were carried out with the use of GCMS and AAS respectively. The result 
showed that a wide range of phytochemicals with various functions were suggested to 
be present in the ethanolic extracts of Solanum melongena fruit and Cucumis sativus 
fruit. Cucumis sativus fruit contain higher level of magnesium and copper than 
Solanum melongena fruit, but contain lower level of calcium, manganese, chromium, 
zinc and iron than Solanum melongena fruit. This study showed the various 
importance of the two fruits in pharmacology and general medicine due to the presence 
of some important phytochemical constituents and mineral elements in the fruits.  
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Introduction 
 
Solanum melongena (egg plant) is an essential 
vegetable in the family of Solanaceae that is 
well consumed in Colombian Caribbean 
(Murrugo et al., 2017). In Africa, over 200 
species of Solanum are identified, with about 
25 species found in Nigeria (Gbile and 
Adesina, 1988). Solanum melongena is one of 
the most important vegetable crops with over 
1.7 million hectares being cultivated across the 
globe annually with China having the highest 
production capacity of about 17.03 million 
metric tons/annum, while Turkey ranks fourth 

with 880,000 metric tons/annum (Faik et al., 
2015). It is an economically useful crop in 
Asia, Africa, India, Central America and in 
some warm temperate regions of the 
Mediterranean and South America (Sihachkr 
et al., 1993). Several varieties of Solanum 
melongena show a considerable difference in 
the fruit shapes and colours, ranging from egg-
shaped to long club-shaped and from white, 
yellow, green through degrees of purple 
pigmentation to almost black (Mohammed     
et al., 2010). The crop has the ability to 
relatively resist drought stress as compared to 
the other members of the Solanaceae family 
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(Karam et al., 2011; Juan, 2015) and thrives 
well in the soil nourished with nitrogen 
resulting in high fruit yield and weight 
(Mohammed et al., 2010). Various parts of this 
plant have been previously used in the 
treatment of inflammatory conditions, cardiac 
debility, neuralgia, ulcers of nose, cholera, 
bronchitis and asthma in the Indian 
traditional medicinal system (Warrier et al., 
1996). The fruit extract demonstrated anti-
haemorrhoidal and hypotensive effect 
collaborating the use of the ashes of the 
peduncle in the treatment of intestinal 
haemorrhages, piles and toothache (Diab et 
al., 2011).  The antipyretic and analgesic effect 
of Solanum melongena leaves extracts as 
demonstrated by Mutalik et al. (2003) further 
supported the claims by traditional medicine 
practitioners in the use of the leaves extract 
against fever. Similarly, the n-hexane leaves, 
fruit and stem extracts have been 
demonstrated to show antioxidant property 
(Irda et al., 2017).  

 
Cucumis sativus (Cucumber) is a member of 
Cucurbitaceae family such as squash, luffas, 
melon, watermelon, pumpkin and zucchini 
which is widely cultivated (Vivek et al., 2017) 
and consumed fresh or in the form of salads 
(Sotiroudis et al., 2010) in most part of the 
world, including Nigeria. The plant is a 
creeping vine that bears cylindrical fruits that 
are used as culinary vegetables (Robert et al., 
2018). Cucumis sativus has the greatest 
economic importance out of the 30 species of 
Cucumis, while the most important cucumber 
cultivars originate from Europe, America, 
western part of India, China and the Himalayas 
(Zieliński and Zielińska, 2017). Several varieties 
of cucumber have been used for years for their 
anti-inflammatory benefits on treating skin 
disorders, soothing properties for digestion and 
other therapeutic uses in the traditional 
medicinal system (Murad and Nye, 2016).  The 
Fruit is also considered very useful for weight 
loss and traditionally, the seeds were used to 
expel the intestinal worms and tapeworms 

(Hina and Anam, 2017). The antimicrobial 
activity of the extracts of the various parts 
(seed, leaves and fruits) of this plant has also 
been demonstrated scientifically (Sood et al., 
2012; Osuagwu and Ejikeme, 2015). The 
hypoglycemic and hypolipidemic effects of the 
ethanol leaves extract of cucumber were evident 
when Sharmin et al. (2017) noticed a significant 
improvement on the diabetic condition induced 
by alloxan on rats.  
 
Considering how widely the two plant parts 
used in this study are consumed worldwide, 
there is need to ascertain their phytochemical 
constituents and mineral composition. This 
warrants research into the present study. 
 
Materials and methods 
 

Plant materials used 
 
The fruits of Solanum melongena and 
Cucumis sativus were purchased in Wukari, 
Nigeria. The fruits were identified at the 
Biological Science Department, Federal 
University Wukari, Nigeria.  The two fruits 
were sun-dried, ground into powder with the 
use of a manual blender. 
 
Preparation of plant extracts 
 
The powder of each of the fruits was 
macerated in ethanol (70%) for 48 hours with 
occasional shaking. It was later filtered and the 
filtrate concentrated (with elimination of the 
ethanol) using rotary evaporator. The 
concentrated crude fruit extracts were then 
used for phytochemical analysis.   
 
Determination of phytochemical 
constituents and mineral composition of 
fruits of Solanum melongena and 
Cucumis sativus 
 
The phytochemical analysis was carried out 
with the use of GC (model No. 7890B) and MS 
detector (model 5977A) using the method 
described by Imo et al. (2018). The amount of 
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the selected minerals in the samples were 
carried out with the use of atomic absorption 

spectroscopy (model AA280FS), product of 
Agilent Technologies, U.S.A.  

 
 
Results and discussion 
 
Table 1. Phytochemical constituents of ethanolic extract of Cucumis sativus fruit.  

Name of compound Retention time (min) Area % 

Hydrazine, ethyl-  50.49 5.44 

1,5-Heptadiene, (E)- 56.17 23.67 

10-Azido-1-decanethiol 56.89 5.00 

Actinobolin 57.64 2.05 

Propargyl alcohol 58.23 0.43 

Cyclopropaneethanol 58.61 0.84 

Hydrazine, 1,2-dimethyl- 59.27 0.75 

o-Allylhydroxylamine 64.14 0.41 

11-(2-Cyclopenten-1-yl)undecanoic acid, (+)- 65.81 2.98 

Formic acid hydrazide 67.07 0.51 

Propanal, oxime 71.67 0.46 

Amyl nitrite 75.11 1.34 

7-Octenoic acid 76.82 0.65 

9-Octadecenal 77.23 0.62 

2,4-Dimethyl-3-nitrobicyclo[3.2.1] octan-8-one 77.91 0.45 

1,9-Decadiene 78.35 0.79 

cis-3-Nonen-1-ol, pentafluoropropionate 79.20 1.32 

.alpha.-D-Glucopyranose, 4-O-.beta.-D-galactopyranosyl- 79.83 0.46 

Oxirane, (7-octenyl)- 80.60 1.27 

.alpha.-D-Galactopyranoside, methy 81.38 0.62 

2-Heptenoic acid, 7-(methylenecyclopropyl)-, methyl ester 82.18 1.79 

3,4-Altrosan 83.09 4.37 

Cyclopentaneundecanoic acid 83.92 1.94 

Hexanoic acid, 6-hydroxy- 84.41 2.92 

Lactose 84.78 0.69 

Dodecanoic acid, 1-methylethyl ester 85.24 4.05 

Methyl 4,6-ethylidene-.alpha.-d-galactopyranoside 86.15 3.63 

Tetradecanoic acid 86.61 1.58 

Sucrose 86.98 1.97 

1-Bromo-3-(2-bromoethyl)-nonane 87.38 1.56 

Methyl d-glycero-.beta.-d-gulo-heptoside 87.91 2.79 

Glucose 88.86 1.96 

2-Octyn-1-ol 89.23 0.96 

Undecanoic acid 90.44 2.65 

Polygalitol 90.99 0.54 

D-erythro-Pentose, 2-deoxy- 91.27 1.15 

9-Oxononanoic acid 91.91 1.21 

1-Hexyn-3-ol 93.31 1.20 

Trimethylsilyl-di(timethylsiloxy)- silane 96.05 1.33 

Malic acid, 3TBDMS derivative 97.78 2.06 
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Fig. 1: GCMS chromatogram of ethanolic extract of Cucumis sativus fruit. 

 
Table 2. Phytochemical constituents of ethanolic extract of Solanum melongena fruit. 

Name of compound Retention time (min) Area % 
3,3,3-Trifluoropropene 4.88 0.31 
2-Propenenitrile 21.76 3.60 
Furoxan-4-amine, 3-(1,2,4-oxadiazol-3-yl)- 41.12 0.12 
Propiolonitrile 41.63 0.38 
Hexanoic acid, 6-bromo- 50.50 5.43 
Oxirane, 3-butenyl- 56.17 19.96 
o-Allylhydroxylamine 57.11 4.81 
Formic acid hydrazide 58.64 0.80 
Pyridine, 2,3,4,5-tetrahydro- 60.58 0.27 
1-Propanol 61.28 0.37 
Urea 62.13 0.31 
Acetic acid, (aminooxy)- 62.93 0.23 
Difluoramine 63.66 0.31 
Hydrazine, 1,2-dimethyl- 64.18 0.77 
Cyclopropane, methylmethylene- 65.03 0.13 
Carbamic acid,2-(2-tolyloxycarbonylamino)ethyl ester 65.86 6.93 
1,2-Dimethyl cyclopropane 66.84 0.16 
Cyclobutane, methylene- 67.73 1.23 
Pent-2-ynal 68.59 0.19 
1-Azabicyclo[3.1.0]hexane 70.13 0.25 
Silanamine, N-silyl- 70.87 0.22 
Ethyl isocyanide 72.23 0.70 
4-Cyclopentene-1,3-diol, trans- 72.81 0.42 
Acetonitrile, 2,2'-iminobis- 73.82 0.96 
Thiirane 75.37 1.72 
Ethane, methoxy- 77.01 0.85 
Undecanoic acid, 10-bromo- 77.60 0.65 
D-Mannopyranose 78.59 1.20 
9-Octadecenal 79.80 1.48 
Sucrose 85.64 27.12 
Pterin-6-carboxylic acid 92.69 9.92 
Undecanoic acid 97.55 2.81 
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Fig. 2: GCMS chromatogram of ethanolic extract of Solanum melongena fruit. 

 
Table 3. Mineral composition of Cucumis sativus fruit and Solanum melongena fruit (ppm). 

Mineral  Cucumis sativus fruit Solanum melongena fruit 
Magnesium 10.437 ± 0.0015   8.671 ± 0.0016 
Calcium 17.621 ± 0.0012   20.292 ± 0.0006 
Manganese 0.001 ± 0.0014   0.003 ± 0.0010 
Chromium 0.488 ± 0.0014   0.886 ± 0.0014 
Copper 7.122 ± 0.0012   0.057 ± 0.0015 
Zinc 3.958 ± 0.0017   5.592 ± 0.0011 
Iron 1.001 ± 0.0005   1.388 ± 0.0018 

Values are mean ± standard deviation (n=3). 
 

Cucumis sativus fruit contain higher level of 
magnesium and copper than Solanum 
melongena fruit, but contain lower level of 
calcium, manganese, chromium, zinc and iron 
than Solanum melongena fruit. 
 
A wide range of phytochemicals were 
suggested to be present in the ethanolic extract 
of Cucumis sativus fruit (Table 1) and the 
ethanolic extract of Solanum melongena fruit 
(Table 2). Actinobolin exhibit antibiotic 
property and has been reported to be 
inhibitory in vitro for cariogenic Streptococci 
and a strong cariostatic activity in vivo, 

appears to exert a bacteriostatic effect on 
Streptococcus faecalis (Hunt and Narkates, 
1971). Propargyl alcohol is a clear colourless 
liquid which has a geranium-like odour. It has 
been reported to be used for making other 
chemicals, as a soil fumigant and a corrosion 
inhibitor (Lewis, 2001). o-Allylhydroxylamine 
which was detected in the two plant extracts 
evaluated has been reported to possess 
antimicrobial activity against Plasmodium 
falciparum (Prado-Prado et al., 2010). Formic 
hydrazide was also detected in both plant 
extracts. It was reported to be used in the 
synthesis of 1,2,4-triazole derivatives (Zong et 
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al., 2005) and of new anticancer agent, 6-N-
formylamino-12,13-dihydro-1,11-dihydroxy-13-
(β-D-glucopyranosyl)-5H-indolo[2,3-a]-
pyrrolo [3,4-c] carbazole-5,7(6H)-dione 
(Ohkubo et al., 1997). 
 
Amyl nitrite is employed medically in the 
treatment of heart diseases as well as angina. 
It is also used sometimes as an antidote for 
cyanide poisoning (Giannini et al., 1982). 9-
Octadecenal which was detected in the two 
plant extracts and cis-3-Nonen-1-ol 
(compound) are food additives (flavouring 
agents). 9-Oxononanoic acid is a medium-
chain oxo-fatty acid. It has a role as an acetyl-
CoA carboxylase inhibitor. It is an aldehydic 
acid, an omega-oxo fatty acid and a medium-
chain fatty acid (Ren et al., 2013). Undecanoic 
acid is a flavouring and an antifungal agent. It 
has been reported to be a medium chain length 
monocarboxylic acid which may be involved in 
controlling triacylglycerol synthesis (Hornung 
et al., 1992). The study of Varsha et al. (2014) 
reported that 3,4-Altrosan possess a 
bacteriostat fungicide activity. Sucrose, 
glucose and lactose are important sugars used 
in the food industry and for pharmaceutical 
products (Gerrit et al., 2014). Tetradecanoic 
acid which is also known as myristic acid is 
used in the food industry as a flavour 
ingredient (Burdock and Crabin, 2007). It is 
also used industrially in the synthesis of soaps 
and cosmetics (Lewis, 2007). 1-Hexyn-3-ol 
may be used in the synthesis of racemic 3-
hydroxy-2-hexanone.  It is reported to be used 
in the production or preparation of 1,2,3-
triazoles (Sharba et al., 2011).  
 
2-Propenenitrile, which is also known as 
Acrylonitrile is reported to be reactive and 
toxic at low doses (Brazdil, 2012) and is 
believed to increase cancer in high dose.  
Aminooxyacetic acid is a compound which has 
been reported to inhibit the activity of 4-
aminobutyrate aminotransferase (GABA-T) in 
vitro and in vivo, thereby leading to less 
gamma-aminobutyric acid (GABA) being 

broken down (Wallach, 1961). Ethyl isocyanate 
is used for pesticide intermediate and 
pharmaceutical (Lewis, 2001). Ethane, 
methoxy-, also known as ethyl methyl ether, is 
a colourless gaseous ether with a medicine-like 
odour. Its inhalation may cause asphyxiation 
or dizziness (Haynes, 2010). Mannose is 
known to be important in human metabolism 
(Freeze and Sharma, 2010). It is believed that 
the use of ethanolic extracts of Cucumis 
sativus and Solanum melongena fruits may 
exhibit or play a role in aiding the functions 
reported for its phytochemical constituents. 
 
The consumption of foods which are rich in 
mineral elements promotes the supply of the 
individual mineral elements which may help 
boost the immune system and sustain life (Imo 
et al., 2018). Minerals are essential for 
sustaining life and the proper functioning of 
human immune system (Soetan et al., 2010; 
Imo et al., 2018). The level of magnesium in 
both fruits showed that their consumption will 
aid certain enzyme activities such as in 
glycolysis and DNA/RNA polymerases by 
acting as cofactor. The concentration of 
calcium showed Solanum melongena fruit 
could better aid the regulation of homeostatic 
balance than Cucumis sativus fruit. Calcium is 
known to promote the proper functioning of 
bones, muscles, bodily cells and nerves. 
 
Manganese, copper, zinc and chromium are 
reported by Imo et al. (2019) to be important 
micro-minerals which are required by certain 
enzymes by acting as co-factors required for 
some pathways or biochemical processes. This 
means that consumption of the two fruits used 
in this study have the potency of supplying 
these minerals which are required in minute 
quantity. Though their levels in both fruits 
(table 3) are low, it is believed to be 
appreciable since they are required in small 
amount and excessive accumulation in the 
animal body may cause adverse effect. It has 
been reported that certain disease conditions 
could be caused as a result of deficiency of the 
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microminerals in human. However, they may 
cause disruption of homeostatic balance when 
consumed in excess (Imo et al., 2019). 
 
The level of iron in Solanum melongena fruit 
showed it is slightly a better source of iron 
than Cucumis sativus fruit. The cytochromes 
have been reported to require iron as a crucial 
component. Iron is needed for the production 
of haemoglobin which is required for proper 
oxygen transport, cellular respiration and the 
functioning of red blood cell (Imo et al., 2019). 
Therefore, consumption of Solanum 
melongena fruit may aid better in these 
functions when compared to Cucumis sativus 
fruit. However, consumption of the two fruits 
may positively support the immune system.  
 
Conclusion 
 
The fruits of Solanum melongena and 
Cucumis sativus contain different important 
chemical constituents which possess various 
biological, nutritional and physiological 
functions. Consumption of the two fruits may 
positively support the human immune system 
and are encouraged since they possess various 
important chemical constituents and certain 
mineral elements that are essential in general 
medicine and nutrition.  
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