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ABSTRACT 

Solanum nigrum L. belongs to the Solanaceace family has been used in 

traditional folk medicine. It has effects of antipyretic, diuretic, 

anticancer, anti-ulcer and hepatoprotective and therefore it has 

important medicinal values. Objective: The present study was aimed 

to investigate the preliminary phytochemical screening and 

fluorescence analysis of stem, leaf and unripened fruits of Solanum 

nigrum L. This study represents a report of qualitative determination of  

phytochemicals of Solanum nigrum L. Methods: The phytochemical constituents like 

Alkaloids, Saponins, Tanins, Flavonoids, Carbohydrates and Proteins were investigated using 

Aqueous, Ethanol, Acetone and Chloroform extracts qualitatively. The fluorescence character 

of the plant sample was studied both in daylight and UV light after treatment with different 

reagents like methanol, petroleum ether, sodium hydroxide, hydrochloric acid, sulphuric acid, 

nitric acid and ferric chloride. Results: The qualitative phytochemical studies have clearly 

demonstrated that the plant Solanum nigrum L is a rich source of alkaloids, flavonoids, 

saponins, phenols, carbohydrates and protein. Aqueous extract of stem, leaves and unripened 

fruit contained more phytochemical constituents. The. Furthermore, Flourescence analysis of 

stem, leaves and unripened fruits confirmed the strandardization of quality, purity of the 

sample. Conclusion: Among the extracts, the aqueous extract has found to be rich in phyto 

constituents, which gave a strong reason to select this plant for pharmacological studies. 
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INTRODUCTION 

Medicinal plants sources have been in usage in Homeopathy, Ayurvedic, Allopathy & 

Traditional medicine. Their use have been multiplied due to a number of side effects from the 

use of synthetic drugs, antibiotics and high cost. In developing countries 80% of the 

population still use traditional folk medicines obtained from natural resources
.[1]

 The curative 

properties of medicinal plants are mainly due to the presence of various complex chemical 

substance of different composition which occur as secondary metabolites.
[2]

 Phytochemical 

which posses many ecological and physiological roles are widely distributed as plant 

constituents, a great variety of phytochemicals includes alkaloids, flavonoids, tannins, 

phenolic compounds, saponins, lignins and lignans.
[3] 

 

Solanum nigrum L. commonly known as Black nightshade is a dicot weed in the Solananceae 

family. It is an annual herb, erect, 25 – 100cm high with a green, smooth and semi climbing 

stem. The opposite leaves with whole limb, oval and diamond shape are slightly cogged. 

Inflorescence are extra axillary umbels, the calyx cup – shaped, the corolla is white, 8- 10mm 

long, the lobes ovate – oblong pubescent abaxially, ciliate spreading. Filaments are 1 – 1.5 

mm long, anthers oblong, 2.5 – 3.5mm, fruiting pedicels are strongly deflexed. The fruits are 

dull black, globose 8 – 10mm in diameter. It is a rather common species in near river, waste 

land, oil field and cultivated land. Solanum nigrum as a variety of pharmacological 

investigations including Anti–ulcer, anti–oxidant, Alzheimer’s diseases and retinopathic 

diseases. The juice of the plant is used on ulcers & other skin diseases. The fruits are used as 

a tonic, laxative, appetite stimulant. The entire plant is used for anti – ulcerogenic effects.
[4]

 

Alkaloids  content in Solanum nigrum is responsible for  its medicinal value. Flavonoid in 

intestinal tract lowers the risk of heart diseases as they provide anti - inflammatory activity.
[3]

 

Saponin are a special class of glycosides which have soapy characteristics. It has a property 

of precipitating and coagulating red blood cells. some of the characteristics of saponin 

include formation of aqueous solution, chlorestrol binding properties and bitterness.
[7][3]

 

Proteins are used for the building block of body tissues and promotes muscle growth.
[8]

 

Phenolic compounds exhibit a wide range of physiological properties, such as anti-allergenic, 

anti-arthero-genic, anti-inflammatory, anti-microbial, antioxidant, anti-thrombotic, 

cardioprotective and vasodilatory effects
[9]

  Carbohydratres performs by providing energy and 

regulation of blood glucose level. Carbohydrates provide fuel to the central nervous system 

and muscular system. Carbohydrate diet that have low Glycemic index may improve insulin 
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sensitivity.
[10]

 Though many reports on stem, leaves are avilable in Solanum nigrum, the 

study of unripened fruits are negligible. 

 

Many substances such as alkaloids like quinines and berberine in dilute sulphuric acid when 

suitably illuminated, emit light of different wavelength or colour from that which falls on 

them. This emitted light (fluorescence) ceases when the exciting light is removed.
[11]

 The 

fluorescence character of the plant powder was studied both in daylight and UV light  after 

treatment with different reagents using methanol, ammonia, petroleum ether, sodium 

hydroxide, hydrochloric acid, sulphuric acid, nitric acid and ferric chloride. Hence the study 

was aimed to investigate the Phytochemical evaluation and fluorescence analysis of Solanum 

nigrum L. in stem, leaf and unripened fruit extracts. 

 

MATERIALS AND METHODS 

Collection of Sample 

Solanum nigrum seeds were collected from an organic farm in Thiruvallur district. The seeds 

were sowed in pots and grown. 60days old fresh leaves, stems, and unripened fruits were 

collected separately and shade dried for 10 days and grounded using mortar and pestle. The 

dried powder of stem, leaves and unripened fruits was used for determination of 

phytochemical studies and fluorescence analysis. 

 

Extraction of Plant Material 

Preparation of extracts using Aqueous, Ethanol, Acetone and Chloroform 

5 gm of dried sample (stem, leaves and unripened fruits) was weighed using electronic 

balance and was soaked in 25 ml of Aqueous, Ethanol, Acetone and Chloroform for 24hrs 

separately. The test tubes containing the extracts were boiled at 50 -60°C for 10mins and then 

filtered using Whattman No. 1 filter paper. The filtrate was then centrifuged at 2500rpm for 

15minutes and the filtrate was collected in sterile bottles and stored in refrigerator at 5° C 

until further use.
[12]

 

 

Preliminary Phytochemical Analysis 

Qualitative Phytochemical analysis of the crude powder of the Solanum  nigrum L for the test 

of phytochemicals such as alkaloid, flavonoid, saponin, tannins and proteins and 

carbohydrates  was carried out according to the methods described by
[12,13,14]

 is shown below. 
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Preliminary Phytochemical analysis  

Alkaloids: (Mayer’s test) 

To 1.0 ml of the extract few drops of Mayer’s reagent was added. The observation of white 

precipitate indicates the presence of “Alkaloids” 

 

Carbohydrates: (Molish test) 

To 1.0 ml of extract few drops of Molish reagent was added. A brown ring (or) Violet ring 

appeared and gradually spread throughout the solution indicates the presence of 

Carbohydrates. 

 

Flavonoids: (NaoH test) 

To 1.0ml of extract few drops of 10% NaoH solution was added. Intense yellow colour was 

observed which turned colourless on addition of few drops of Conc.H₂So₄. This indicates the 

presence of Flavonoids. 

 

Phenols: (Ferric chloride test) 

To 1.0 ml of extract few drops of ethyl alcohol and ferric chloride solution was added. 

Appearance of bluish green colour indicates the presence of Phenols. 

 

Proteins: (Alkaline test) 

To 1.0 ml of extract few drops of alkaline copper reagent & phenol reagent was added and 

kept in dark for few hours which turned to dark bluish green indicates the presence of 

Protein. 

 

Quinines 

To 1.0ml of extract few drops of NaOH was added. red coloration indicates the presence of 

Quinines. 

 

Saponins: (foam test) 

To 2.0 ml of extract 2ml of distilled water is added & shaken vigourously for the stable 

persistent froth indicates the presence of Saponin. 

 

Tannins 

To 1.0ml of extract 1.0ml 15% ferric chloride was added. A blue colour indicates Condensed 

tannins and green colour indicates Hydrosable tannins. 
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Glycosides  

To 1.0ml of extract 3.0ml of chloroform and 10% ammonium solution was added.formation 

of pink colour indicates the presence of Glycosides. 

 

Terpenoids: (salkowski test) 

To 1.0 ml of extract 2.0 ml of chloroform, Conc.H₂So₄ (3ml) was carefully added to form a 

layer. A reddish brown colouration of the interference indicated the positive results for the 

presence of Terpenoids. 

 

Organoleptic evaluation  

Organoleptic evaluation refers to the assessment of the selected plant by colour, odour, taste, 

texture. The organoleptic characters of the samples were evaluated according to the methods 

of.
[15] 

 

Fluorescence analysis of plant material 

The fluorescence character of the plant powder was studied both in daylight and UV light 

after treatment with different reagents like methanol, ammonia, Petroleum ether, sodium 

hydroxide, hydrochloric acid, sulphuric acid, nitric acid and ferric chloride. Fluorescence 

study is an essential parameter for the first line strandardisation of crude drug. In 

Fluorescence the fluorescent light is always of greater wavelength than the exciting light. 

Light rich in short wave length is very active in producing fluorescence  and this is the reason  

ultraviolet light produces fluorescence in many substances which do not fluorescence in 

daylight.
[16,17] 

 

RESULTS 

Table 1: Phytochemical analysis of Stem in Solanum nigrum L. 

S.no Parameters Aqueous Ethanol Acetone Chloroform 

1 Alkaloids + ++ -- -- 

2 Carbohydrates ++ ++ ++ ++ 

3 Flavonoids + + ++ -- 

4 Phenols ++ + -- ++ 

5 Protein ++ -- -- ++ 

6 Quinines -- -- -- -- 

7 Saponins ++ ++ + + 

8 Taninns -- ++ ++ + 

9 Glycosides -- -- -- -- 

10 Terpenoids -- -- -- -- 

++ = Abundantly present,   + = present, -- = Absent 
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Table 1: Showed that the aqueous and ethanol stem extract of Solanum nigrum contains more 

variety of phytochemicals like Alkaloids, flavonoids, saponins, carbohydrates and proteins. 

Carbohydrates and saponin content are present abundant in all the extracts. 

 

Table 2: Phytochemical analysis of leaves in Solanum nigrum L. 

S.no Parameters Aqueous Ethanol Acetone Chloroform 

1 Alkaloids ++ -- ++ ++ 

2 Carbohydrates ++ ++ ++ -- 

3 Flavonoids + ++ -- + 

4 Phenols ++ ++ ++ ++ 

5 Protein ++ + -- -- 

6 Quinines + -- ++ + 

7 Saponins ++ + + ++ 

8 Taninns -- -- + + 

9 Glycosides -- -- -- -- 

10 Terpenoids ++ -- + + 

++ = Abundantly present,   + = present, -- = Absent 

 

Table 2: Showed that the aqueous and acetone leaf extract of Solanum nigrum L contains an 

abundant variety of pytochemicals like Alkaloids, flavonoids, saponins, carbohydrates, 

proteins and terpenoids. Saponin and phenol content were present in all the extracts. 

 

Table3: Phytochemical analysis of unripened fruit in Solanum nigrum L. 

 

++ = Abundantly present,   + = present, -- = Absent 

 

Table 3: Showed that the aqueous unripened fruit extract of Solanum nigrum L.contains a 

variety of pytochemicals like Alkaloids, flavonoids, saponins, carbohydrates, proteins and 

terpenoids. The results also reveales that the Saponins and Flavonoids are present in all the 

four extracts of Solanum nigrum L. 

 

 

S.no Parameters Aqueous Ethanol Acetone Chloroform 

1 Alkaloids ++ -- ++ ++ 

2 Carbohydrates ++ -- -- ++ 

3 Flavonoids ++ + + + 

4 Phenols ++ -- ++ + 

5 Protein ++ ++ + -- 

6 Quinines -- -- -- -- 

7 Saponins ++ ++ ++ + 

8 Taninns + -- -- -- 

9 Glycosides -- -- -- -- 

10 Terpenoids -- + -- -- 
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Organoleptic characters studies 

The organoleptic characters of the Solanum nigrum L were determined and the results are 

shown in table 4. 

 

Table 4: Organoleptic characters. 

S.NO Characters Observation 

 
Stem  

1 Colour Green 

2 Odour Characteristic 

3 Taste Bitter 

 Leaf  

1 Colour Dark green 

2 Odour Charaterstic 

3 Taste Slightly Bitter 

 Unripened fruit  

1 Colour Light green 

2 Odour Musk 

3 Taste Slightly  Bitter 

 

Fluorescence analysis  

The results of fluorescence analysis were expressed in Table 5. 

 

Table 5: Fluorescence Analysis of Solanum nigrum L. 

S.No 
Solvents 

Treatement 

STEM LEAF FRUIT(UNRIPENED) 

Visible U V Visible UV Visible U V 

1 Drug+distilledH₂O 
Light 

green 
Light green 

Olive 

green 

Dark 

Green 

Light 

brown 
Light green 

2 
Drug+Petroleum 

ether 

Pinkish 

orange 

Yellowish 

green 

Yellowi

sh green 

Pinkish 

orange 

Yellowish 

green 
Pinkish red 

3 Drug+chloroform 
Yellowi

sh green 
Light green 

Dark 

green 

Reddih 

orange 
Green 

Reddish 

pink 

4 Drug + Methanol 
Dark 

green 
Light green 

Bright 

green 

Pinkish 

orange 

Light 

green 

Ceramic 

yellow 

5 Drug+conc .HCL 
Blackish 

green 
Dark green 

Greenis

h black 
Black 

Brownish 

black 

Brownish 

black 

6 Drug+conc.HNo₃ 
Ceramic 

yellow 
Yellow 

Yellowi

sh green 
Brown 

Bright 

yellow 

Brownish 

yellow 

7 Drug+50%H₂So₄ 
Blackish 

brown 
Black 

Brownis

h black 
Black 

Brownish 

black 
Brown 

8 
Drug + Ammonia 

solution 

Light 

green 

Yellowih 

Green 

Dark 

green 
Green 

Yellowish 

green 
Light green 

9 Drug+10%NaOH 
Light 

green 

Ceramic 

yellow 

Greenis

h black 

Dark 

Green 

Bright 

yellow 
Light green 

10 Drug  + 5% Fecl₂ 
Dark 

green 

Bluish 

green 

Greenis

h black 

Blackish 

green 

Dark 

green 

Greenish 

black 
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DISCUSSION 

The qualitative analysis of phytochemical constituents of stem, leaf and unripened fruit 

extract of Solanum nigrum L. reveals the presence of Alkaloid, Flavonoids, Saponin, 

Terpenoid, Carbohydrates and Proteins. The Aqueous extract of Solanum nigrum L contains 

more variety of phytochemicals in which the present study correlates with the previous study 

[F.O Atanu, U. G. Ebiloma 1 and E. I Ajay 2010]
[18]

 and it is Anti-ulcerogenic and Anti 

inflammatory effects. Saponin content were present in all the extracts of Solanum nigrum L. 

Similarly the study of [A. Parvathi et al 2013]
[19]

 relates that the ethanolic extracts of 

solanaceae plants contain more amount of saponin content present in it. 

 

The aqueous and ethanolic extract of the stem contains rich amount of Alkaloids content 

correlates to the previous study [Pronob Gogoi et al 2012]
[5]

 as an Anti-pasmodic and Anti-

bacterial activities. Flavonoids, Phenols and Saponins constituents were present highly in all 

the leaf extracts. According to [A. Parvathi et al 2013]
[19]

 the phenols are found rich in 

ethanol, methanol and DMSO extracts of Solanaceae members. 

 

The leaves shows wide range of phytochemical constituents present in it and the study is 

related to previous study [Pronob Gogoi et al 2012]. Flavonoids in intestinal tract lowers the 

heart diseases and as Anti–oxidants Flavonoids also provides Anti–inflammatory activity 

[D.E.Okwu et al 2004]. This may be the reason Solanum nigrum L have been used for 

treatement of burns and ulcers in herbal medicine. According to [Kumawat N.S et al 

2010][Catopano -1997] [Kameswararao et al 1997]
[20] 

flavonoids are pontent Anti oxidants 

and are known to modulate the activities of various enzymes due to the interaction with 

various biomolecules. It was reported that phytochemical of this plant posess bioactive anti-

diabetic activities. 

 

The aqueous extracts of unripened fruits contain more phytochemical constituents in it. The 

Saponin and Flavonoid content are found plenty in all the extracts of Solanum nigrum. L. 

This resembles that the study of [Akthar and munir, 1989]
[23]

 which reports that the ethanolic 

extracts of the unripened fruit of Solanum nigrum L was studied for its Neuropharmalogical 

properties on experimental animal on intra peritoneal injection. The test extract also exhibited 

significant hydroxyl radical scavenging potential, thus by suggesting its probable mechanism 

of cytoprotection. Small unripened fruits of Solanum nigrum L. has a high concentration of 

solasodine but both the concentration and the absolute amount per fruit decreases with fruits 

maturation [Krithkar and Basu 1935, Nadkarni 1976].
[24]

 According to Cham B.E Wilson 
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1987].
[25] 

reports that unripened fruits contain Glycolakaloid which interfere with the 

membrane of the cells and they disrupt the integrity of cells upto a apoptosis especially in 

cancer cells. 

 

The organoleptic studies of plant material helped for the confirmation and presence of some 

organic compounds due to the characteristic smell of the extracts and the bitter taste of fruit 

indicates that plant contains alkaloid compound in it. The fluorescence analysis of material 

under visible light and UV light was done. Some of the substance may be often converted 

into fluorescent derivatives by using different chemical reagents though they are not 

fluorescent, hence it may often assess qualitatively some crude drugs using fluorescence, as it 

is most important parameter.
[27] 

 

Thus the results obtained in this investigation gives a clear indication of the presence of 

Alkaloids, Flavonoids, Saponins, Glycosides, Tannins, Carbohydrates and Proteins. Certainly 

the future investigation provides much light on beneficial properties, which could further 

economically exploit the plant as a rich source of phytochemical compounds. 

 

CONCLUSION 

The present study reveals that the stem, leaves and fruits of Solanum nigrum have potential 

sources of useful drugs due to the presence of pytochemical constituents and provides the 

information respect of their identification, strandadization of herbal drugs of folk medicinal 

practice of present era. 
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