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Abstract 

The present study has been aimed to evaluate the physicochemical, phytochemical and TLC/HPTLC 
fingerprint analyses of Scilla indica. The physicochemical parameters like extractive value, dry-weight 
potential, etc., phytochemical investigations using different solvents and tests for the presence of bioactive 
compounds by standard methods have been investigated. The study has shown the presence of various 
phytochemical constituents like alkaloids, steroids, glycosides, flavonoids, phenolic, tannins, saponins and 
other compounds. The fingerprint HPTLC analyses of n-hexane extract exhibited 12 peaks of which three 
peaks at Rf values 0.22, 0.62 and 0.83 are the major peaks. 
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Introduction 
World Health Organization estimated that 80% 
population of developing countries like India and China 
still depend on traditional medicines for their primary 
healthcare needs (Mohanasundari et al., 2007). 
The medicinal value of plants lies in the chemical 
substances that produce a definite physiological action 
in the human body. The most important phytochemicals 
of plant origin are flavonoids, alkaloids, phenols and 
tannins etc. (Dhandapani and Sabna, 2008). India is one 
of the important countries which possess a lot of 
traditional knowledge in terms of medicinal plants and its 
effects against various diseases. Scilla indica (Wt.) Baker 
is one of the important and rare medicinal plants 
belonging to family Liliaceae. They have scaly bulbs. 
This plant grows widely in the forest of Tamil Nadu and  
in West-Coast Districts at 4000 ft altitude. Bulb is  
ovoid-globose, leaves linear, oblanceolate, narrowed into 
a sheathing petiole, fleshy, dark-green above, often 
blotched with black, scape 2-6 inch long and flowers  
are greenish-purple (Gamble, 1935). To analyze the 
therapeutic values, investigations on physicochemical 
and the preliminary screening of various phytochemicals 
present in the different extracts and TLC/HPTLC analysis 
of the n-hexane extract of Scilla indica have been 
attempted.  
 
Materials and methods 
Plant collection and extract preparation: Scilla indica was 
collected from the hills near Tiruvannamalai District of 
Tamil Nadu, India during different seasons. The plant 
specimen was identified and authenticated by Prof. Dr. 
P. Jayaraman, Plant Anatomy Research Centre, West 
Tambaram, Chennai. The whole plant specimens were 
air-dried under shade and after complete drying, they are 
powdered and packed in a small plastic paper bags with 
proper labeling and kept in an air tight container in a 

refrigerator and used for physiochemical, phytochemical 
and TLC/HPTLC analyses. Different solvents namely 
alcohol, chloroform and n-hexane extracts were used for 
the extraction process using soxhlet apparatus.  
 
Physico-chemical analysis: Procedures recommended in 
WHO guidelines (Anonymous, 1998) were followed to 
determine the loss on drying at 105°C, total ash,  
acid-insoluble ash and solubility in alcohol and water.  
 
Foreign matter: About 50 g sample of plant material was 
spread in a thin layer and the foreign matter was sort into 
groups using a magnifying lens (10x). Percentage of 
foreign matter in the sample was calculated as follows: 
 
 
                                                           Weight of foreign matter   
Percentage of foreign matter   =      ------------------------------------ x 100 
                                                            Weight of sample taken 
 
Loss on drying of the sample at 105ºC: About 4 g of the 
plant sample was previously weighed in 100 mL beaker 
and heated in an oven at 105ºC for 5 h, cooled it in a 
desiccator and weighed. The procedure was repeated till 
constant weight was obtained. The percentage of loss in 
weight of the sample was calculated as follows: 
 
                                       Loss in weight of the sample   
Percentage of loss =    ----------------------------------------- x 100 
                                          Weight of sample taken 
 
Total ash content: About 4 g of the plant sample was 
accurately weighed in a previously ignited and tarred 
silica dish. The material was spread evenly and ignited in 
a muffle furnace at 600⁰C until it becomes white, 
indicating the absence of carbon. The dish was cooled in 
a desiccator and weighed. Percentage of total ash of  
air-dried materials was calculated as follows:   
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                                         Weight of the ash   
Percentage of total ash   =   --------------------------------- x 100 
                                               Weight of sample taken 
 
Water soluble ash: The total ash of the sample was 
determined as described above. To the dish containing 
the total ash, 45 mL of hot distilled water was added in 
three portions of 13 mL each and boiled gently for 5 min 
and filtered. The insoluble matter was collected on an 
ash paper Whatman No. 41 less filter. The filter paper 
containing the insoluble mater to the original dish was 
transferred, dried and ignited to constant weight.  
Dish was cooled in a desiccator and weighed.  
The percentage of water soluble of the air-dried material 
was calculated as follows: 
 
                                              Weight of the water soluble ash   
      Water soluble ash (%) = ------------------------------------------- x 100 
                                                     Weight of sample taken 
 
Acid-insoluble ash: The total ash of the sample was 
determined as described above. To the dish containing 
the total ash, 45 mL of 1:5 HCl was added in three 
portions of 13 mL each, boiled gently for 5 min and 
filtered. The insoluble matter was collected on an ash 
paper Whatman No. 41 less filter. The filter paper 
containing the insoluble mater to the original dish was 
transferred, dried and ignited to constant weight.  
Dish was cooled in a desiccator and weighed.  
The percentage of acid-insoluble of the air-dried material 
was calculated as follows: 
 
                                  Weight of the Acid-insoluble residue   
Acid-insoluble ash (%) = --------------------------------------------------- x 100 
                                                   Weight of sample taken 
 
Water-soluble extractive of the sample: About 4 g of the 
sample was weighed in a glass stoppered flask. About 
100 mL of distilled water was added and shaken 
occasionally for 6 h and allowed to stand for 18 h and 
filtered and pipette out 25 mL of the filtrate in a  
pre-weighed 100 mL beaker and evaporated to dryness 
on a water bath. Then it was kept in an oven at 105ºC for 
6 h, cooled in a desiccator and weighed. The experiment 
was repeated twice and the average value taken for 
calculation as described below. 
    
                                                  Weight of the extract         100 
     Water soluble extract (%) = -------------------------------- x ------ x 100  
                                                   Weight of sample taken    25 
 
Alcohol-soluble extractive of the sample: About 4 g of the 
sample was weighed in a glass stoppered flask. About 
100 mL of alcohol (approx. 95%) was added and shaken 
occasionally for 6 h and allowed to stand for 18 h and 
filtered and pipette out 25 mL of the filtrate in a  
pre-weighed 100 mL beaker and evaporated to dryness 
on a water bath. Then it was kept in an oven at 105ºC for 
6 h, cooled in a desiccator and weighed. The experiment 
was repeated twice and the average value taken for 
calculation as described below. 

                                                      Weight of the extract       100 
     Alcohol soluble extract (%) = -------------------------------- x ------ x 100  
                                                      Weight of sample taken     25 
 
 
Phytochemical screening 
Test for carbohydrates  
Benedict's test: Equal volume of Benedict's reagent and 
test sample in the test tube were mixed, heated in boiling 
water bath for 5 min. Solution may appear green, yellow 
or red depending on amount of reducing sugar present in 
the test sample. 
 
Test for amino acids 
Ninhydrin test: About 3 mL test sample and 3 drops 5% 
Ninhydrin solution were heated in water bath for 10 min 
and observed for purple or bluish colour. 
 
Test for proteins 
Biuret test: About 3 mL of the test sample was added to 
4% NaOH and few drops of 1% CuSO4 solution and 
observed for violet or pink colour. 
 
Test for tannins: With 2-3 ml test solution, 5% FeCl3 
solution was added and observed for deep blue-black 
colour reactions. 
 
Test for phenolic compounds 
Ferric chloride test: The plant extract was diluted to 5 mL 
with distilled water. To that a few drop of neutral 5% 
ferric chloride solution was added. A dark green color 
indicates the presences of phenolic compounds. 
 
Detection of flavonoids 
Lead acetate test: The extracts were treated with few 
drops of 10% lead acetate solution. The formation of 
yellow precipitate confirmed the presence of flavonoids. 
 
Tests for alkaloids 
Wagner's test: About 2-3 mL of the extract with few drops 
of Wagner's reagent was added and observed for 
reddish brown precipitate. 
 
Test for saponins: The extract was diluted with distilled 
water and made into 20 mL, the suspension was shaken 
well in graduated cylinder for 15 min; 2 cm layer of foam 
indicates the presences of saponins. 
 
Test for steroids 
Salkowski reaction: To 2 mL of the extract, 2 mL 
chloroform and 2 mL Conc. H2SO4 were added and 
observed chloroform layer for red color and acid layer for 
fluorescence. 
 
Test for glycosides 
Part A: About 200 mg of the plant extract was warmed in 
a test tube with 5 mL of dilute (10%) sulphuric acid on a 
water bath at 100C for 2 min, centrifuged, pipetted off 
the supernatant and neutralized the acid extract with  
5% sodium hydroxide.   
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About 0.1 mL of Fehling’s solution A and then Fehling’s 
solution B was added and heated on a water bath for  
2 min, noted the quantity of red precipitate formed and 
compared with that formed in part B. 
 
Part B: About 200 mg of the extract was boiled using  
5 mL of water instead of sulfuric acid. After boiling, water 
was added in equal volume to NaOH used as above. To 
this added 0.1 mL of Fehling’s solution A and B until it 
turns alkaline (tested with pH paper) and heated on a 
water bath for 2 min. The quantity of red precipitate 
formed was noted and compared the quantity of 
precipitate formed in part B with that of formed in part A. 
If the precipitate in part-A is greater than in part B, then 
the presence of glycoside was confirmed. Since part-B 
represents the amount of free reducing sugar, already 
present in the extract, whereas part-A represents free 
reducing sugar plus those resulted on acid hydrolysis on 
any sides in the extract. 
 
TLC/HPTLC finger print analysis: The coarse powder of 
dried Scilla indica (5 g) was extracted with n-hexane 
successively using Soxhlet apparatus. n-hexane extract 
of Scilla indica was applied in TLC aluminum sheet in 
silica gel 60 F254 (E. Merck) and plate was developed 
using the solvent system toluene: ethyl acetate (9:1). 
After development, the plate was allowed to dry in air 
and examined under UV 254 nm, 366 nm and visible 
light (Vanillin–Sulphuric acid). 
 
Results and discussion 
Physicochemical parameters: The whole plant had  
total ash value of not more than 27%, acid-insoluble ash 
value was not more than 0.5% and water soluble ash 
value was not more than 10%. Extractive values of 
alcohol soluble was not less than 24%, water soluble 
extractives was not less than 16%. But in the present 
study, these data were helpful for identifying and 
ascertaining the quality of the collected crude sample 
(Table 1). 
 
Phytochemical screening: The preliminary phytochemical 
screening of Scilla indica extract using 80% ethanol were 
carried out by Ganesan et al. (2014) for carbohydrates, 
flavonoids and glycosides. Preliminary phytochemical 
investigation of water, chloroform, alcohol extracts of 
Scilla indica were carried out for alkaloids, sugars, 
cardiac glycosides, mucilage, starch, sterols and 
terpenoids by Kumavat et al. (2015).  

 
 

 
 

 
 
But in the present study, phytochemical investigation of 
the alcohol, chloroform, n-hexane extracts of Scilla indica 
indicates the presence of various secondary metabolites 
like carbohydrates, phenolic compounds, flavonoids, 
alkaloids, steroids, glycosides, tannins and saponins 
(Table 2). 
 
TLC profile of n-hexane extract of Scilla indica: TLC 
profile of n-hexane extract of Scilla indica is shown in 
Table 3.  The result showed 10 spots at 254 nm and  
10 spots at 366 nm and 8 spots after spraying with 
Vanillin-Sulphuric acid respectively (Fig. 1). 
 
HPTLC finger print analysis of n-hexane extract of Scilla 
indica: The finger print chromatogram was recorded at 
254 nm. It showed 12 peaks of which three peaks at Rf 
0.22, 0.62 and 0.83 were the major peaks and others are 
moderately smaller peaks (Fig. 2 and Table 4). 
 

Table 1. Physicochemical parameters of Scilla indica whole plant sample. 
Parameters Values (n=3) 
Foreign matter Nil 
Moisture (% W/W) 6.21%; 6.35%; 6.40% 
Alcohol soluble extractives 2.04%; 2.12%; 2.21% 
Water soluble extractives (% W/W) 15.12%; 15.21%; 15.32% 
Total ash (% W/W) 4.79%; 4.88%; 4.93% 
Water soluble ash (% W/W) 2.37%; 2.55%; 2.68% 
Acid insoluble ash (% W/W) 0.013%, 0.019%; 0.023% 

Table 3. TLC profile of n-hexane extract of Scilla indica. 

Solvent 
Systems 

UV 
254 nm 

UV 
366 nm 

Visible light 
(Vanillin–Sulphuric 

acid) 

To
lu

en
e:

 E
th

yl
 a

ce
ta

te
 

(9
:1

) 

0.90 Green 0.83 Red 0.90 Grey 
0.77 Green 0.79 Red 0.82 Grey 
0.71 Green 0.68 Pink 0.77 Grey 
0.60 Green 0.56 Red 0.53 Yellowish green 
0.53 Green 0.53 Red 0.48 Grey 
0.47 Green 0.47 Blue 0.36 Grey 
0.36 Green 0.37 Red 0.31 Grey 
0.28 Green 0.32 Red 0.26 Violet 
0.19 Green 0.22 Red - 
0.13 Green 0.15 Red - 

Table 2. Phytochemical parameters of Scilla indica extracts. 
Phytochemicals tested Alcohol Chloroform n-Hexane 
Carbohydrates  + + + 
Amino acids   - - - 
Proteins   - - - 
Tannins   + - - 
Phenolic compounds  + + + 
Flavonoids   + + - 
Alkaloids   + + + 
Saponins   + - - 
Steroids   + + + 
Glycosides  + + + 
+ = positive; - = negative. 
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Fig. 2. HPTLC finger print chromatogram of n-hexane  
extract of Scilla indica. 

 
 

Table 4. HPTLC finger print chromatogram of n-hexane 
extract of Scilla indica. 

Peak Max position Max height Max % 
1 0.08 Rf 43.4 AU 2.97% 
2 0.15 Rf 81.4 AU 5.57% 
3 0.22 Rf 280.2 AU 19.19% 
4 0.33 Rf 72.1 AU 4.94% 
5 0.37 Rf 28.2 AU 1.93% 
6 0.42 Rf 76.0 AU 5.21% 
7 0.46 Rf 41.6 AU 2.85% 
8 0.55 Rf 123.1 AU 8.43% 
9 0.62 Rf 327.4 AU 22.42% 
10 0.69 Rf 121.8 AU 8.34% 
11 0.83 Rf 183.4 AU 12.56% 
12 0.90 Rf 81.7 AU 5.60% 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Conclusion 
Standardization is an essential measure for quality, purity 
and sample identification. Physicochemical and 
phytochemical analysis of whole plant confirms the 
quality and purity of the plant and its identification. 
Phytochemical screening is also used to isolate the 
pharmacological active principles in this plant. 
The present study would be useful for further 
pharmacological and therapeutic evaluation along with 
the standardization of plant materials. 
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Fig. 1. TLC profile of n-hexane extract of Scilla indica. 
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