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ABSTRACT

An investigation of phytochemical analysis of some members of the family solanaceae was
carried out at the Department of Biological Sciences, Bayero University Kano. The result of the
phytochemical screening of members of the Solanaceae family showed the presence of
phytochemicals such as, Tannins, steroids, resins, alkaloids saponins, reducing sugars and
flavonoids in both species of Solanum nigrum and Solanum surattense studied. The results of
Thin Layer Chromatography showed similarities at R values 0.62, 0.78 and 0.90 while
differences were found at R ¢ values 0.50, 0.66, 0.96 and 0.65.The result of HPLC phytochemical
profiling showed similarities as well as differences. Similarities between Solanum surattense
were at the retention time 31 minutes after elution while differences in retention time peaks were
found at 15, 19, 21, 23, 33, 39, 38 and 48 minutes at (254nm). Also at 360nm there was also
similarity at 31 and 39 minutes after elution and differences at 18, 19, 33, 37, 40 and 43 minutes.
Confirmation of the presence of ellagic Acid at retention time 31 minutes in both Solanum
nigrum and Solanum surattense and differences at 15 minutes showed catechol in Solanum
nigrum and also Tannic acid at retention time 33 minutes at (254nm). At retention time 39
minutes Acety-Salicylic acid was confirmed in Solanum surattense. Difference was also found
in Solanum nigrum at retention time 41 minutes and was confirmed to be Benzoic acid. This
research therefore, proved that plant species belonging to the family Solanaceae contain different
types of phytochemicals and thus could be utilize as a tool for modern classification.
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INTRODUCTION families. Members of the family Solanaceae
often exhibit unusual combination of
The roots of modern classification spread characters found in another family or lack
deeply into the history of Solanaceae characters typical of the family. This
classification is typical of many large necessitated the use of molecular data in the
families of flowering plants classification of members of Solanaceae and
(Scrophylariaceae) reviewed by Olmstead often proved most helpful (Olmstead and
and Reeves (1995) in having a core genera Reeves, 1995).
assigned to the family in essentially all For example, according to Rechinger (1958)
number of allied genera or groups of genera a plant sample with white flowers and black
that are alternatively treated as either berry must be identified as Solanum nigrum
belonging to the family, belonging to other and added that most commonly found flower
related families or segregated into their own colour of Solanum surattense is purplish.
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However, Nasir (1985) reported that white
colour flowers are occasionally present.

The plant Solanum nigrum complex has
been traditionally used as an analgesic,
antispasmodic, antiseptic, antidysentric,
antinarcotics’, emollient, diuretic tonic, and
laxative, anticancer, antiulcer and for
disorders of neuro-vegetative  system
(Manoko et al., 2007). This medicinal value
is mainly attributed to the alkaloidal
contents of the plant. Solanum nigrum is
especially known for its toxicity because it
contains Solanine a neutoxic glycoalkaloid
(Abbas et al., 1998). Alkaloids are said to be
excellent taxonomic markers by a number of
researchers (Jamil et al., 2007).

The chemical profile as expressed by the
occurrence of the major categories of
secondary  metabolites like alkaloids,
triterpenes and anthraquinones is remarkably
distinctive (Young et al., 1996). Therefore,
so far secondary metabolite profile can
contribute to the taxonomic position of some
members in a family which remains with
morphological controversy (Cardoso et al.,
2008), it is hence, pertinent to apply the
technique in classifying members of
solanaceae family. Solanum surattense is
one of the solanaceae members and is
medicinally important plant with high
concentration of Solasodine, a starting
material for the manufacture of Cortisone
(Heiser, 1969). The research work
investigates the phytochemical constituents
of Solanum nigrum and Solanum surattense
using phytochemical profiling, thin Layer
Chromatography and High Performance
Liquid  Chromatography = (HPLC) to
determine the taxonomic relationship
existing between the two species.
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MATERIALS AND METHODS

Study Site

Samples of Solanum nigrum were collected
from Goron Dutse, Dala Local Government
Area (Lat. 12° 00'04.26"N and Log.
8°29'33.17") growing on the field.While
Solanum surattense was collected from the
field in Lakwaya, Gwarzo Local
Government Area (Lat 11° 51'42.29"N and
Log 7°55'47.13").

Extraction

Extraction of the samples was carried out
according to the protocol described by
Oyeleke and Manga (2008).

Ethanol Extraction

Fifty grams (50g) of air — dried powder of
the leaves of Solanum spp was percolated
with one liter of ethanol in separate conical
flasks and allowed to stand for one week
with intermittent shaking. The solution was
then decanted and filtered in order to obtain
clear filtrate and labeled. The extracts were
repercolated twice for two weeks and
labeled E2 and E3 respectively. Each extract
of the clear filtrate was concentrated using a
Rotary evaporator at a room temperature.
The residue was weighed and labeled as
Ethanol Fraction of Solanun nigrum One
(EFSNI). The same procedure was used for
the remaining species of Solanum.

Hexane Fraction

EFRSNI was macerated with 450ml of n —
hexane and the procedure was repeated nine
times to obtain the residue. Some fractions
of the residue were evaporated to dryness
using a Rotary evaporator and the residue
obtained was labeled as Hexane fraction of
Solanum  nigrum Two (HFSNI). The
insoluble fraction was labeled (HFSN2). The
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same procedure was also followed for the
other species of Solanum.

Chloroform Fraction

Hexane fraction of Solanum nigrum leaf two
(HFSN2) was macerated with 850ml of
chloroform. Using 100ml each time for six
times for each sample and then followed by
50ml aliquots for five times, the fractions
were combined together and evaporated to
dryness wusing Rotary evaporator. The
residue obtained was labeled as chloroform
fraction of Solanum nigrum leaf one
(CFSN1) and the insoluble fraction was
labeled chloroform fraction of Tapinanthus
dodoneifolius two (CFSN2). The same
procedure was followed for the remaining
samples of Solanum.

Butanol Fraction

CFTD2 was macerated with 200ml of n —
butanol. Using 50ml four times for each
sample, the combined extracts were
evaporated to dryness using Rotary
evaporator at room temperature. The residue
obtained was labeled as butanol fraction of
Solanum  nigrum one (BFSN1). The
insoluble fraction was labeled as butanol
fraction of Solanum nigrum two (BFSN2) .
The same procedure was followed for the
remaining samples of Solanum.

Phytochemical Tests

The  extracts were  subjected to
phytochemical tests to determine the groups
of natural products present in the plant
material.

Test for Alkaloids

Four milligrams per milliliter (4mg/ml) of
the ethanol, hexane, chloroform and n-
butanol fractions were treated with three
drops of the following reagents and
observations noted for each reagent
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(Meyer’s reagent, Dragendoffs reagent and
Haga’s reagent) were recorded. Production
of a turbid suspension or precipitate with
any of the reagents indicated a positive test
for alkaloids (Oyeleke and Manga, 2008).

Test for Tannins

Four milligrams per milliliter (4mg/ml) of
the fractions were stirred with distilled water
in a conical flask and the filtrate was mixed
with Ferric chloride (FeCls). Blue — black,
green or blue — green precipitate indicates a
positive test for tannins (Oyeleke and Manga,
2008).

Test for Steroids and Terpenoids

Four milligrams per milliliter (4mg/ml) of
the fractions were dissolved in water and
petroleum ether respectively. This was
followed by the addition of few drops of
acetic anhydride and thereafter the addition
of concentrated sulphuric acid. Blue — black,
green or mixture of these colours indicates
the presence of steroids while red, pink or
violet colour indicates the presence of
terpenoids (Oyeleke and Manga, 2008).

Test for Flavonoids

To four milligrams per milliliter (4mg/ml)
each of the fractions a piece of magnesium
ribbon was added followed by the addition
of concentrated hydrochloric acid drop wise.
Colours ranging from orange to red indicate
flavones; red to crimson indicates flavonoles
while  magenta indicates  flavonoids
(Oyeleke and Manga, 2008).

Test for Saponins

To four milligrams of boiled distilled water,
0.2g each of the fractions was added. The
solution was filtered, allowed to cool and the
filtrate was shaken vigorously. Honey comb
frothes higher or equal to the aqueous layer
was recorded as a positive test for saponins
(Oyeleke and Manga, 2008).
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Thin Layer Chromatography

This was carried out in order to separate and
identify the components of the various
fractions. The method of Connell (1990)
was used for the thin layer chromatography.
The surface of the plate had been ready-
coated with a thin layer of silica (ready
coated). The plant extract was dissolved in
methanol and using very small capillary
tubes, the TLC plate was spotted. This was
left to dry and was placed in a vertical
position inside the tank, covered with a lid
and run until after the solvent front was
reached. The chromatogram was removed,
the solvent front was recorded and air dried.
The chromatogram was then sprayed with
anisaldehyde and methanol mixed with
concentrated sulphuric acid as the detecting
reagent.

The chromatogram was then placed in an
oven at 120°C for 10 minutes in order for
the spots to develop. The different R values
for the spots were then recorded.

HPLC Profiling

The HPLC analysis was achieved by the use
of Waters. HPLC system which was
equipped with a Waters HPLC 600 pumping
system, Waters 2487 Dual absorbance,
detector and Waters integrated software. A
Jones chromatographic C18 reverse phase
column with a particle size of Sum, and
250X 4.6mm in column dimension was used
for separation process at 35°C (column
temperature). The mobile gradient solvent
systems used were 1ml formic acid in a liter
of Milli-Q water (A); 1ml of formic acid in a
liter of methanol (HPLC grade) B. A flow
rate of 0.8ml /min with an injection volume
of 10ml was used. Also another elution of
two solvents was used (acetonitrile) A and
(0.1% phosphoric acid in water) B. The
method was in accordance with that reported
by Samee and Vororat (2007). The gradient
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programe was started at 8% of A for the first
35 minutes and then increased to 22% for
the next 10 minutes before bringing it down
to 8%. Detection of wavelengths used for
the measurements were 254nm and
360nm.The result obtained was compared
with the HPLC fingerprint of the standard
phenolic compounds obtained.

RESULTS AND DISCUSSION
Phytochemical Profiling in the Solanaceae

The results of phytochemical profiling
showed the presence of tannins in n-butanol
and water fractions of Solanum nigrum,
while in Solanum surattense they were
found to be present in the ethanol and water
extract. Steroids and glycosides were found
to be present in all the extract and fractions
of both Solanum nigrum and Solanum
surattense. Resins were found to be present
in the water extract of Solanum nigrum,
while they were found to be present in n-
hexane and water extract of Solanum
surattense. Alkaloids were found to be
present in ethanol and n-butanol fractions of
Solanum nigrum and Solanum surattense,
Saponins were found to be present in all
extracts and fractions of S. surattense and S.
nigrum except in its water extract. Reducing
sugars were found to be present in ethanol,
chloroform and water extract of Solanum
nigrum, while they were found in to be
present in n-butanol and water extract of S.
surratense.

Flavonoids were found to be present in
chloroform and n-butanol fractions of S.
nigrum and S. surattense as shown in Table
1. The phytochemical profiling in members
of the Solanaceae family studied showed
similarity especially with respect to the
presence of alkaloids.

Young et al. (1996) Reported that the
Phytochemical profile for sub-families, as
expressed by occurrence of the major
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categbries of secondary  metabolites taxonomic markers by a number of
(alkaloids,  iridoids, triterpenes  and researchers (Dinchev et al.,2008; Suau et
anthraquinons) is remarkably distinctive. al.,2002).

Therefore, Alkaloids are said to be excellent

Table 1: Phytochemical Constituents of Solanum nigrum and Solanum surattense

S/N  Fractions Tannins Steroids  Resins  Alkaloids Saponins Reducing Flavonoids
sugars

1 Ef (N) + - + + -
2 nhexf (N) - + - - + - -
3 Cf (N) - + - - + + +
4  nBF(N) + + - + + - +
5 H0 + + + - - + -
6 Ef(S) + + - + + + -
7  Nhex(S) - + + - + - -
8 Cf(S) - + - - + - +
9 nBF(S) - + + + + + +
10 HO + + + - + + -

EF — Ethanol fraction, nhexf — Hexane Fraction, CF — Chloroform, nBF — Butanol Fraction

N- Solanum nigrum. S- Solanum surattense.

+ Phytochemical present. B Phytochemical absent.

Results of Thin Layer Chromatography

in the Solanum Species f} ﬁ - W

The results of thin layer chromatography
showed similarities at Rr values 0.62, 0.78
and 0.90. Differences were found at 0.50,
0.66 and 0.96 as seen in Table 2.

Table 2: R¢ Value of Spots on thin layer
chromatography of ethanol extracts of
Solanum nigrum and Solanum surattense

developed with anisaldehyde and methanol.
Species No. of Spots  R¢ Value
Solanum 6 0.50 '|
surattense 0.62
0.66 \
078 @ e
ggg : Solan;,mlz- Solanum
Solanum 04 0.62 surattens i
g 822 Figure 1: Thin layer chromatography of

0.90 members of Solanaceae showing spots
similarities found at R values of 0.62, 0.78
and 0.90 while differences were found at Re
values 0.50, 0.66 and 0.96 in S. surattense
and S. nigrum
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Phytochemical Profiling of Solanum
nigrum and Solanum surattense Using
HPLC

The HPLC Profiling showed the presence of
various phenolic substances in Solanum
nigrum such as catechol at 15 minutes,
ellagic acid at 31 minutes, tannic acid at 33
minutes and benzoic acid at 41 minutes in.
In Solanum surattense, the profiling showed
the presence of ellagic acid at 31 minutes
and acetyl salicylic acid at 40 minutes
(Figure 1 and 2). The presence of various
phenolic substances in the present study
such as catechols, ellagic acid, tannic acid,
benzoic acid and acetyl salicylicacid (Figure
3 and 4) has re-emphasized the importance
of Solanum nigrum and Solanum surattense
as medicinally important species of the
Solanaceae family.

It has been reported by (Ibrahim et al., 2007,
Genash and Venilla, 2011) that these groups
of compounds mostly utilized for the
purpose of medicinal, therapeutic and
taxonomic uses are alkaloids, phenols,
glucosemolates, aminoacids, terpenoids, oils
and waxes. The fact that Solanum nigrum
and Solanum surattense showed similarity
based on the presence of acetylsalicylic acid
and ellagic acid showed that there are
similarities between these species. It has
been reported that acetylsalicylic acid has
medicinal values such as analgesic,
antipyretic, and antiproliferative, while
ellagic acid has antioxidant properties (Festa
et al., 2001). Therefore, these plants could
be considered as also having these properties.
In addition, secondary metabolites often
play a role in the survival of producing
organisms and are known to be involved in
plant interactions with animal’s, especially
herbivores, microbes or even competing
higher plants (Wink, 2000).

Thus, similarities in the phenolic substances
present in S. nmigrum and S. surattense
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species could be used to group them into the
genus Solanum as they share some common
medicinal values. Other researches (Nidhi et
al., 2012; Abdul-wadood et al., 2013 Young
et al., 1996); which have been previously
conducted to support finding of this study
and they similarly reported that chemical
profile as expressed by the occurrence of the
major categories of secondary metabolites
like alkaloids, triterpenes and
anthraquinones is remarkably distinctive. In
addition, Jamil ef al. (2007) reported that
alkaloids are said to be excellent taxonomic
markers by a number of researchers.

CONCLUSION

The Solanaceae family studied showed the
presence of the various phytochemicals such
as tannins, steroids, glycosides, resins,
alkaloids, saponins, reducing sugars and
flavonoids. The thin layer chromatography
of members of the Solanaceae family
showed more similarity than differences
based on the Rf values of the spots. The
HPLC phytochemical profiling of the
members of the Solanaceae family also
showed similarity and differences at 254nm.
Differences were observed with respect with
S. mnigrum which showed the presence of
catechol, tannic acid and benzoic acid which
confirmed the medicinal potential of the
plant. At 360nm the retention time peak
showed the presence of acetyl-salycylic acid
in both S. nigrum and S. surrattense, while
differences were found with respect to S.
nigrum which showed the presence of
benzoic acid .Considering the fact that there
were more differences than similarities, the
research work has concluded that each
species maintain its status as an independent
taxa. The various similarities could be used
in the confirmation of species as being a
member of the Solanum genus. The research
work has concluded that each species
maintain its status as an independent taxa.
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The various similarities could be used in the confirmation of species as being a member
of the Solanum genus.
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Figure 2: HPLC chromatogram of Solanum nigrum at 254nm showing the presence of catechol
at 15 minutes retention time, ellagic acid at 31 minutes retention time, tannic acid at 33 minutes
retention time and benzoic acid at 41 minutes retention time.
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Figure 3: HPLC chromatogram of Solanum surattense at 254nm showing the presence of ellagic
acid at 31 minutes retention time.
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Figure 4: HPLC chromatogram of Solanum nigrum at 360nm showing the presence of acetyl
salicylic acid at 39 minutes retention time and benzoic acid at 41 minutes retention time.
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Figure 5: HPLC chromatogram of Solanum surattense at 360nm showing the presence of acetyl

salicylic acid at 39 minutes retention time.

Recommendation
1. The different phenolic compounds
obtained from S. nigrum and S. surrattense

should be evaluated for their medicinal
values
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2. Further research should look into the
application of advance extraction techniques
for extraction and quantification of phenolic
compounds found in plants especially
Solanaceae family
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