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ABSTRACT  
The identification of primary and secondary constituents has become the utmost important tool to know the active principles of various medicinal 
plants. The present study was aimed at identification and evaluation of certain phytochemicals of therapeutic importance in Solanum torvum, Solanum 
trilobatum and Solanum xanthocarpum of the genus Solanum L., used in folk and traditional medicine to cure respiratory disorders especially 
bronchial asthma. The five different aqueous and organic (chloroform, dimethyl sulfoxide, ethanol and methanol) extracts of the leaves, flowers and 
fruits were used for identification of phytochemical constituents. The analysis revealed the presence of phytochemicals like alkaloids, flavonoids, 
saponins, steroids, tannins, terpenoids and phenolic compounds. Further, some of these phytochemicals were quantitatively estimated.   
Key words: Solanum torvum, Swartz., Solanum trilobatum, L., Solanum xanthocarpum, Schrad. & Wendl., Qualitative analysis, Quantitative 
estimation, Therapeutic value. 
   
INTRODUCTION 
The genus Solanum L., belongs to the family Solanaceae 
is considered to be one of the largest among the 
angiosperms with great potential for food security in the 
developing world1,2. The genus Solanum is comprised of 
about 1500 species and well represented all over the 
world. It is rich in alkaloids which are distributed in all 
parts of the plant3.The active principles such as solinidine 
and other steroids extracted from the roots and leaves of 
some species are of potent and effective pharmaceuticals4. 
Majority of the Solanum species are widely used in folk 
medicine5. The presence of the steroidal alkaloid 
solasodine, an important starting material for the synthesis 
of steroid hormones, is characteristic active principle of 
the genus Solanum L., which has tremendous impact on 
utilization of this genus economically and medicinally all 
over the world6,7,8. The lack of immediate known use for 
certain members of this group has lead to their neglect 
and subsequent genetic erosion. Depletion of such 
potentially useful plant resources should be taken care of 
by paying attention to germplasm exploration and 
conservation studies. The present study was focused on 
phytochemical analysis of S. torvum, S. trilobatum and S. 
xanthocarpum that are largely used worldwide in 
traditional and folk medicine to cure respiratory disorders 
especially bronchial asthma. 
Solanum torvum Swartz., is a hairy shrub and commonly 
known as turkey berry. In Tamil it is called sundaikai. 
The fruits are employed in traditional medicine to cure 
cough, bronchial asthma, liver and spleen enlargement9.  
Fruits and leaves are reported to be used in controlling 
various microbial infections10. It is also reported that the 
plant possesses antioxidant properties and intensively 
used worldwide in traditional medicine to cure fever, 
wounds, tooth decay and hypertension11,12.    
S.trilobatum L., is commonly called purple-fruited pea 
eggplant widely distributed in India. In Tamil it is called 
Tuduvalai. It is a climbing shrub with sharp recurved and 

short compressed spines. The leaves contain rich amount 
of calcium, iron, phosphorus, carbohydrates, protein, fat, 
crude fibre, and minerals13.This plant is used as medicine 
for asthma, respiratory disorders, rheumatism and in 
reducing blood glucose level. It also possesses 
antibacterial, antifungal, antioxidant and antitumouours 
properties 14-17.  
S.xanthocarpum Schrad. &Wendl., is a perennial spiny 
under shrub commonly known as yellow- berried 
nightshade plant. In Tamil it is called kandankattiri. This 
plant is known for its medicinal benefits from time 
immemorial. The roots, stems, leaves, flowers and fruits 
of the plant are used in ayurvedic medicine18,19. Different 
parts of the plant have been utilised traditionally for 
curing various ailments such as fever, cough, asthma and 
diabetes. The hot aqueous extract of dried fruits is used 
for treating cough, fever and heart diseases20. The plant is 
extensively studied for the various pharmacological 
activities like antiasthmatic, hepatoprotective, 
cardiovascular, hypoglycemic and antiulcer properties21-

25. Scientific evidence has been reported in favor of the 
traditional use of the fruits of S. xanthocarpum in the 
treatment of diabetes mellitus 26. 
The present investigation was aimed at evaluation of 
phytochemical constituents of the leaves, flowers and 
fruits of three valuable medicinal species of the genus 
Solanum L.    
 
MATERIALS AND METHODS 
The leaves, flowers and fruits used in the present study 
were collected from Pachamalai hills and Tiruchirappalli 
Town during November, 2011- February, 2012.Voucher 
specimens (401, 402, 403) were deposited at Herbal Study 
Centre, Department of Botany, Holy Cross College 
(Autonomous) Tiruchirappalli, India. The plants were 
taxonomically identified with the aid of “Flora of the 
Presidency of Madras”27 and “Flora of Tamil Nadu 
Carnatic” 28. 
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Extraction of plant material 
Leaves, flowers and fruits of selected plants were cleaned, 
shade dried and powdered in an electric grinder.  Fifteen 
grams of powdered plant materials were soaked in 100 ml 
of aqueous and 80% of selected organic solvents 
(chloroform, ethanol, methanol and dimethyl sulfoxide 
(DMSO) and incubated for 24 h. Using the different 
extracts various tests were performed for alkaloids, 
flavonoids, indoles, phenols, polyphenolases, saponins, 
steroids, tannins and triterpenoids 29,30,31. 
 
Qualitative detection of Phytochemicals  
Qualitative phytochemical analysis was carried out with 
different organic extracts of leaves, flowers and fruits of 
the selected plants for identification of their bioactive 
components. The extracts were treated with various 
chemical reagents and their colour reactions were 
observed to identify the presence of phyto-constituents 
such as alkaloids, steroids, flavonoids, polyphenolases, 
triterpenoids, saponins and tannins. 
 
Quantitative detection of Phytochemicals 
After the confirmation of the presence of various 
phytoconstituents by qualitative phytochemical analysis, 
the coarse powder of the plant material was taken up for 
the quantitative estimation of alkaloids, flavonoids, 
phenols, saponins and tannins.  
 
Determination of total Alkaloids 
Five gram of the sample was weighed into a 250 ml 
beaker and 200 ml of 10% acetic acid in ethanol was 
added and covered and allowed to stand for 4 hr. This was 
filtered and the extract was concentrated on a water bath 
to one – quarter of the original volume. Concentrated 
ammonium hydroxide was added drop wise to the extract 
until the precipitation was completed. The whole solution 
was allowed to settle and the precipitate was collected and 
washed with dilute ammonium hydroxide and then 
filtered. The residue is the alkaloid, which was dried and 
weighed30. 
 
Determination of total Flavonoids  
Two gram of the plant sample was extracted repeatedly 
with 100 ml of 80% aqueous methanol at room 
temperature. The whole solution was filtered through 
whatman filter paper No. 42 (125 mm). The filtrate was 
later transferred into a crucible and evaporated to dryness 
over a water bath and weighed to a constant weight32. 
 
Determination of total Phenols 
100 mg of the sample was extracted with 5 ml of 80% 
ethyl alcohol and centrifuged at 2000 rpm. The 
supernatant was taken for assay. One ml of folin–
ciocalteau reagent was added to 0.5 ml of the alcoholic 
extract of the sample. 2 ml of 20 % sodium carbonate was 
added and heated for one minute. After cooling, the 
solution was made up to 10 ml with distilled water. A 
blank was prepared by adding all the reagents except the 
sample. The absorbance was read at 650 nm 
in spectrophotometer33.  

Determination of Saponins  
The ground sample of 2 g of each was placed in a conical 
flask and 100 ml of 20 % aqueous ethanol were added. 
The samples were heated over a hot water bath for 4 h 
with continuous stirring at about 55ºC. The mixture was 
filtered and the residue was re-extracted with another 200 
ml of 20% ethanol. The combined extracts were reduced 
to 40 ml over water bath at about 90°C. The concentrate 
was transferred in to a 250 ml separation funnel and 10 ml 
of dimethyl ether was added and shaken vigorously. The 
aqueous layer was recovered and the ether layer was 
discarded. The purification process was repeated. 10 ml of 
n–butanol was added to it. The combined n–butanol 
extracts were washed twice with 10 ml of 5% aqueous 
sodium chloride. The remaining solution was heated in a 
water bath. After evaporation, the samples were dried in 
the hot air oven to a constant weight and the saponin 
content was calculated34. 
 
Determination of Tannins 
500 mg powdered sample material was transferred to 
250 ml conical flask containing 75 ml of distilled water. 
The contents in the flask were boiled for 30 min, 
centrifuged for 2000 rpm for 20 min. The supernatant was 
collected in 100 ml volumetric flask and made up to a 
known volume. One ml of the sample extract was 
transferred to a 100 ml volumetric flask containing 75 ml 
of distilled water. To this, 5 ml of Folin-Denis reagent and 
10 ml of sodium carbonate solution were added and 
diluted to 100 ml. It was shaken well and left for 30 min. 
and the absorbance was read at 700 nm against a reagent 
blank water35.   
 
RESULTS AND DISCUSSION 
Qualitative analysis of the aqueous, ethanol, methanol, 
DMSO and chloroform extracts of the selected plants 
exhibited presence of different phytochemicals. The 
results are presented in Tables 1-5. From the Table 1, 
ethanolic extracts clearly indicated the presence of 
alkaloids, flavonoids, saponins, steroids and 
polyphenolases (Hot water test) in all the parts of the 
plants tested.  However, the test for HCN was uniformly 
negative. The fruits of all the tested plants contained 
tannins and terpenoids. All parts of the plants showed the 
presence of indoles except in leaves of S. trilobatum and 
S. xanthocarpum. The fruits of S. trilobatum, alone 
showed the absence of phenols. The results are in line 
with the reports of Swapna Latha and Kannabiran 
(2006)36. 
The methanolic extracts (Table 2) of the plant parts 
showed the presence of flavonoids, saponins, alkaloids 
and steroids. However, alkaloids are absent in the leaves 
of S. xanthocarpum 37. All parts of S. torvum and leaves 
of S.trilobatum and S. xanthocarpum showed the presence 
of terpenoids. Except the flowers of S. xanthocarpum all 
parts of the plants showed presence of indoles and 
phenols. Tannins are recorded in flowers and fruits of S. 
torvum and S.trilobatum. 
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Table 1: Test with fresh and 80% ethanolic extracts 
 

Name of the plants Plant Parts tested Alkaloids Flavonoids HCN Hot Water Indoles Phenols Saponins Steroids Tannins Terpenoids 
 

Solanum torvum 
Swartz. 

Leaves +++ +++ -- +++ + + +++ +++ -- -- 
Flowers ++ +++ -- * +++ +++ + +++ -- -- 

fruits +++ +++ -- * +++ +++ + +++ ++ + 
 

Solanum trilobatum 
Linn. 

Leaves +++ + -- +++ -- + +++ + -- -- 
Flowers +++ +++ -- * +++ ++ ++ +++ -- -- 

fruits +++ +++ -- * +++ -- + +++ + + 
 

Solanum xanthocarpum Schrad &Wendl. 
Leaves + + -- +++ -- +++ ++ + -- -- 
Flowers + + -- * ++ ++ + +++ -- -- 
Fruits +++ +++ -- * +++ +++ + +++ + + 

+++ = High intensive; ++ = Medium intensive; + = Low intensive; - = Negative; *= Not tested 
 

Table 2: Test with 80% methanolic extracts 
 

Name of the plants Plant Parts tested Alkaloids Flavonoids Indoles Phenols Saponins Steroids Tannins Terpenoids 
 

Solanum torvum Swartz. 
Leaves ++ +++ + +++ +++ ++ -- + 
Flowers + +++ + ++ + + + + 

fruits + +++ + +++ + + + + 
 

Solanum trilobatum Linn. 
Leaves ++ +++ + +++ +++ ++ -- + 
Flowers + +++ + + ++ + + -- 

fruits + +++ + + + + + -- 
 

Solanum xanthocarpum Schrad &Wendl. 
Leaves -- +++ + + ++ ++ -- ++ 
Flowers + +++ -- -- + + -- -- 

fruits + +++ + + + + -- -- 
+++ = High intensive; ++ = Medium intensive; + = Low intensive; - = Negative 

 
Table 3: Test with 80% Dimethyl sulfoxide (DMSO) extracts 

 
Name of the plants Plant Parts tested Alkaloids Flavonoids Indoles Phenols Saponins Steroids Tannins Terpenoids 

 
Solanum torvum Swartz. 

Leaves +++ +++ + ++ ++ ++ -- + 
Flowers + +++ + +++ + + -- + 

fruits + +++ + +++ + ++ + + 
 

Solanum trilobatum Linn. 
Leaves + +++ -- +++ + ++ -- + 
Flowers + +++ ++ + ++ + -- -- 

fruits + +++ + + + + + + 
 

Solanum xanthocarpum Schrad &Wendl., 
Leaves + +++ + ++ + + -- -- 
Flowers + +++ ++ ++ + + -- -- 

fruits + +++ + +++ + + + -- 
+++ = High intensive; ++ = Medium intensive; + = Low intensive; - = Negative 
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Table 4: Test with 80% Chloroform extracts 
 

Name of the plants Plant Parts tested Alkaloids Flavonoids Indoles Phenols Saponins Steroids Tannins Terpenoids 
 

Solanum torvum Swartz. 
Leaves + +++ + + + +++ -- + 
Flowers + +++ + + ++ +++ -- + 

fruits -- +++ + + + +++ -- + 
 

Solanum trilobatum Linn. 
Leaves + +++ + + ++ + -- -- 
Flowers + +++ + + + ++ + -- 

fruits -- +++ -- -- + + -- -- 
 

Solanum xanthocarpum Schrad &Wendl. 
Leaves + +++ + ++ + + ++ + 
Flowers + +++ -- + + + -- -- 

fruits + +++ -- -- + + -- -- 
+++ = High intensive; ++ = Medium intensive; + = Low intensive; - = Negative 

 
Table 5: Test with aqueous extracts 

 
Name of the plants Plant Parts tested Alkaloids Flavonoids Indoles Phenols Saponins Steroids Tannins Terpenoids 

 
Solanum torvum Swartz. 

Leaves + +++ + + + + -- -- 
Flowers + +++ ++ -- + -- -- -- 

fruits + +++ +++ -- + -- -- -- 
 

Solanum trilobatum Linn. 
Leaves + + + -- + + + -- 
Flowers + +++ + + + -- -- -- 

fruits + +++ + + + -- -- -- 
 

Solanum xanthocarpum Schrad &Wendl., 
Leaves -- + + -- + ++ -- + 
Flowers + + + + + + -- -- 

fruits + +++ + + + -- -- -- 
+++ = High intensive; ++ = Medium intensive; + = Low intensive; - = Negative 

 
Table 6: Quantitative estimation of phytochemical constituents 

 
Name of the plants Plant parts tested Alkaloids mg/g of 

dry tissue 
Flavonoids mg/g of dry 

tissue 
Phenols mg/g of 

dry tissue 
Saponins mg/g of dry 

tissue 
Tannins mg/g of 

dry tissue 
 

Solanum torvum Swartz. 
Leaves 5.3 25 3.5 8.4 --- 
Flowers 3.5 19 10.5 0.75 0.25 
Fruits 5.03 18.0 15.25 0.31 2.7 

 
Solanum trilobatum Linn. 

Leaves 4.70 0.21 2.0 6.23 -- 
Flowers 6.12 18.36 4.37 2.25 -- 
Fruits 5.03 16.90 -- 0.3 0.15 

 
Solanum xanthocarpum Schrad 

&Wendl., 

Leaves 0.94 1.18 17 3.08 -- 
Flowers 0.63 0.97 7.75 1.8 -- 
Fruits 4.62 30.16 12.5 0.7 1.5 
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The results of DMSO extracts (Table 3) showed the 
presence of alkaloids, flavonoids, phenols, saponins, 
steroids and indoles in all parts of the plants except in the 
leaves of S.trilobatum. However, tannins are observed in 
fruits of all the tested plants. The presence of terpenoids is 
noted all the parts of the S.torvum, leaves and fruits of S. 
trilobatum.   
The chloroform extracts (Table 4) of selected plant parts 
showed the presence of flavonoids, saponins, steroids and 
phenols except in fruits of S. trilobatum and S. 
xanthocarpum. The tannins are recorded in the flowers of 
S. trilobatum and leaves of S. xanthocarpum. The 
presence of indoles are observed in all the parts of the 
plants except in fruits of S. trilobatum and S. 
xanthocarpum. All parts of the S. xanthocarpum, leaves 
and fruits of S. torvum and S.trilobatum showed the 
presence of alkaloids. Terpenoids are contained in all the 
parts of S. torvum and leaves of S. xanthocarpum. 
The aqueous extracts (Table 5) of all the parts of selected 
plants showed the presence of flavonoids, indoles, 
saponins and alkaloids except in leaves of S. 
xanthocarpum. However, the leaves of S. xanthocarpum 
alone contained terpenoids. The steroids are recorded in 
leaves of all the selected plants and flowers of S. 
xanthocarpum. Tannins are present only in the leaves of 
S. trilobatum.  Leaves of S.torvum, flowers and fruits of S. 
trilobatum and S. xanthocarpum showed the presence of 
phenols. 
The selected plant parts were quantified for metabolites 
such as alkaloids, flavonoids, phenols, saponins and 
tannins. The results are presented in Table 6. From the 
table, it is understood that the alkaloids content of the 
flowers of S. trilobatum was found to be highest (6.12 
mg/g) followed by leaves of S. torvum (5.3 mg/g). 
Whereas, fruits of S. torvum and S.trilobatum showed the 
approximately same amount (5.03 mg/g) of alkaloids. The 
alkaloid content ranged between the 0.63 mg/g (flowers 
of S. xanthocarpum) to 4.70 mg/g (leaves of 
S.trilobatum). The tannin content ranged between 1.5 
mg/g (fruits of S. xanthocarpum) to 2.7 mg/g (fruits of S. 
torvum). 
The fruits of S. xanthocarpum contained high amount of 
flavonoids (30.16 mg/g) followed by leaves of S. torvum 
(25 mg/g). Whereas, very low amount of flavonoid 
content was registered in the leaves of S. trilobatum (0.21 
mg/g). The flavonoid content ranged between 1.18 mg/g 
in the leaves of S. xanthocarpum and 19 mg/g in the 
flowers of S. torvum.  
The saponin content was registered high in the leaves of 
S. torvum (8.4 mg/g) followed by the leaves of S. 
trilobatum (6.23 mg/g). The saponin content ranged 
between 0.3 mg/g in fruits of S. trilobatum and 3.08 mg/g 
in leaves of S. xanthocarpum. 
High amount of phenol content was registered in the 
leaves of S. xanthocarpum (17 mg/g) followed by fruits of 
S. torvum (15.25 mg/g). The phenol content varied from 
12.5 mg/g in fruits of S. xanthocarpum and 2.0 mg/g  in 
leaves of  S.trilobatum.  
 
CONCLUSION 
From the studies, it could be concluded that these three 
selected Solanum species contained considerable amount 

of therapeutic phytochemicals like alkaloids, flavonoids, 
indoles, saponins and steroids. The results might provide 
scientific support to the traditional claims in using these 
plants in throat congestion, cough and cold. In addition, 
all the three plants responded negatively for the Hydrogen 
cyanide (HCN) test.  Therefore, it is suggested that these 
plant parts could be consumed without any hesitation in 
the form of various herbal preparations like decoctions, 
infusions, powders and tonics to cure various respiratory 
ailments. The results of the study could provide the basis 
for further isolation and evaluation of major active 
principles of these plant materials to test their efficacy 
against respiratory diseases. 
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