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Abstract 

 The macroscopic, microscopic characters of fruit rind, qualitative phyto-chemical analysis and gas 

chromatography, mass spectrophotometer study, docking of hopane (Bioinformatics) using the molecular formula and 

molecular weight of the phyto-constituent which is predominantly present in the fruit Rind of Couroupita guianensis Aubl. 
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Intrdouction 

Pharmacognostical study is the preliminary step 

in the standardization of crude drug. The detailed 

pharmacognostical evaluation gives valuable information 

regarding the morphylogy, microscopical and physical 

characteristics of crude drug (Dave et al., 2006). 

Preliminary phytochemical (Gunaselvi et al., 2010) studies 

reveals the presence of carbohydrates, tannins, proteins, 

Steroids, amino acids, glycosides, saponins, alkaloids, 

flavonoids, vitamins and phenoic compounds (Ajayi et al., 

2011). Phyto-constituent hopane was identified by GC-MS 

(Merlin et al., 2009). Docking of Hopane with human 

Thymidylate Synthase receptor using Argulab (Srivastav   

et al., 2008).  

Isolation of eugenol, linalool, farnesol, nerol, 

tryptanthrin, indigo, indirubin, isatin, caretenoids etc., from 

flowers, seeds, fruits, leaves and roots have been reported 

earlier but not hopane isolated from fruit rind. However, 

there is no systematic report published showing its 

hepatoprotective and docking analysis were reported on the 

fruit rind. Therefore, objective of present study was to 

evaluate pharmacognostical, GC-MS, docking activity. 

Materials and Methods 

 

Fig. 1. Morphology of fruit rind 

 Pharmacognosy is an important liaison between 

pharmaceutical and all related subjects (Gokhale et al., 

2009). Fruit is big round woody (Fig.1) (Cannon-ball-tree) 

and indehislucent according to Prance and Mori (1980). The 

Free hand cut transverse sections of the fruit rind were 

taken and various parts of it were observed under the 

microscope (Kokate, 1994) for further confirmation and 

identification of the plant. (Michael Heinrich, 2004). 

Further, histochemical examination of the clear sectioned 

slides of the fruit rind was carried out for barium hydroxide, 

calcium chloride and potassium dichromate staining to test 

the saponins by using reported methods such as coomassie 

blue stain (cawood et al., 1978) sudan blue (Chiffelle et al., 

1951), CBB stain (Eklavya, 1979)  

The 200 gms of air dried powdered plant material 

was extracted successively using solvents like petroleum 

ether, chloroform and alcohol in Soxhlet’s extractor. The 

extracts were then subjected to various qualitative test using 

reported methods. Harborne (1998) to confirm presence of 

phytoconstituents. 200 gm of powder was subjected to 

successive hot continuous extraction (soxhlet) with 

petroleum ether, chloroform and alcohol. Another batch of 

powdered drug was macerated with chloroform water I.P. 

(Each time before extracting with next solvent the 

powdered material was dried at room temperature). After 

the effective extraction, solvent were concentrated using 

rotary flash evaporator and water was removed by freeze 

drying and the extract obtained with each solvent was 

weighed. The obtained extracts were subjected to 
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preliminary qualitative phytochemical investigation. The 

various tests and reagents used are given below and 

observations are recorded.   

Tests for Carbohydrates 

 Preparation of test solution: The test solution was 

prepared by dissolving the test extract with water. Then it 

was hydrolyzed with 1 volume of 2N HCl and subjected to 

following chemical tests. 

Molish's test (General test) 

 To 2- -

naphthol solution in alcohol, shaken and added 

concentrated H2SO4 from sides of the test tube was 

observed for violet ring at the junction of two liquids. 

Fehling's test 

1 ml Fehling's A and 1 ml Fehling's B solutions was 

mixed and boiled for one minute. Equal volume of test 

solution was added. Heated in boiling water bath for 5-10 

min was observed for yellow, then brick red precipitate. 

Benedict's test 

Equal volume of Benedict's reagent and test solution in 

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 test solution. 

Barfoed's test 

Equal volume of Barfoed's reagent and test solution 

were added. Heated for 1-2 min, in boiling water bath and 

cooled. Observed for red precipitate. 

Cobalt-chloride test 

3 ml of test solution was mixed with 2ml cobalt 

chloride, boiled and cooled. Added FeCl3 drops on NaOH 

solution. Solution observed for greenish blue (glucose), 

purplish (Fructose) or upper layer greenish blue and lower 

layer purplish (Mixture of glucose and fructose). 

Tests for Non-Reducing Sugars 

Test solution does not give response to Fehling's and 

Benedict's test. 

Tannic acid test for starch 

With 20% tannic acid, test solution was observed for 

precipitate. 

Tests for Proteins 

Preparation of Test Solution: The test solution was 

prepared by dissolving the extract in water. 

Biuret test (General test) 

To 3 ml T.S added 4% NaOH and few drops of 1% 

CuSO4 solution observed for violet or pink colour. 

Million's test (for proteins) 

Mixed 3 ml T.S. with 5 ml Million's reagent, white 

precipitate obtained. Precipitate warmed turns brick red or 

precipitate dissolves giving red colour was observed. 

Xanthoprotein test (For protein containing tyrosine or 

tryptophan) 

Mixed 3 ml T.S. with 1 ml concentrated H2SO4 

observed for white precipitate. 

Precipitation test 

The test solution gave white colloidal precipitate with 

following reagents: absolute alcohol, 5% HgCl2 solution, 

5% CuSO4 solution, 5% lead acetate, 5% ammonium 

sulphate. 

Tests for Steroids 

Preparation of test extract solution 

The extracts were refluxed separately with alcoholic 

solution of potassium hydroxide till complete 

saponification. The saponified extract was diluted with 

water and unsaponifiable matter was extracted with diethyl 

ether. The ethereal extract was evaporated and the residue 

(unsaponifiable matter) was subjected to the following test 

by dissolving the residue in the Chloroform. 

Salkowski reaction 

To 2 ml of extract, 2 ml chloroform and 2 ml 

concentrated H2SO4 was added. 

Shook well, whether chloroform layer appeared red 

and acid layer showed greenish yellow fluorescence was 

observed. 

Libermann-Burchard test 

Mixed 2 ml extract with chloroform. Added 1-2 ml 

acetic anhydride and 2 drops concentration H2SO4 from the 

side of test tube observed for first red, then blue and finally 

green colour. 

Libermann's test 

Mixed 3 ml extract with 3 ml acetic anhydride. Heated 

and cooled. Added few drops concentrated H2SO4 

observed for blue colour. 

Tests for Amino Acids 

Ninhydrin test (General test) 

3 ml T.S. and 3 drops 5% ninhydrin solution were 

heated in boiling water bath for 10 min. Observed for 

purple or bluish colour. 

Test for Tyrosine 

Heated 3 ml T.S. and 3 drops million's reagent. 

Solution observed for dark red colour. 
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Test for tryptophan 

To 3 ml T.S. added few drops glycoxalic acid and 

concentrated H2SO4 observed for reddish violet ring at 

junction of the two layers. 

Tests for Glycosides 

Preparation of test solution: The test solution was 

prepared by dissolving extract in the alcohol or hydro-

alcoholic solution. 

Tests for Cardiac Glycosides 

Baljet's test 

A test solution observed for yellow to orange colour 

with sodium picrate. 

Bromine water test 

Test solution dissolved in bromine water giving yellow 

precipitate 

Legal's test (For cardenoloids) 

To aqueous or alcoholic test solution, added 1ml 

pyridine and 1 ml sodium nitroprusside observed for pink to 

red colour. 

Test for deoxysugars (Kellar Killani test) 

To 2 ml extract added glacial acetic acid, one drop of 

5% FeCl3 and concentrated H2SO4 observed for reddish 

brown colour at junction of the two liquid and upper layers 

bluish green. 

Libermann's test (For bufadenolids) 

Mixed 3 ml extract with 3 ml acetic anhydride. Heated 

and cooled. Added few drops concentrated H2SO4 observed 

for blue colour. 

Test for anthraquinone glycosides 

Modified Borntrager’s test 

C-glycosides of anthraquinones require more drastic 

conditions for hydrolysis. 

Hydrolysis of the drug was carried out with 5 ml of 

dilute HCl and 5 ml of 5% solution of FeCl3. For 

hydrolyzed extract procedure was carried out as described 

under Borntrager’s test. 

Borntrager’s test 

Boiled powdered drug with 5 ml of 10% sulphuric acid 

for 5 mins. Filtered while hot, cooled the filtrate shaken 

gently with equal volume of benzene. Benzene layer was 

separated and then treated with half of its volume solution 

of ammonia (10%). Allowed to separate it. The ammonical 

layer acquired rose pink colour due to the presence of 

anthraquinones. 

Cyanogetic glycosides: Grignard’s test 

Strips of sodium picrate filter paper were inserted 

between split cork stopper which was fitted in to the neck of 

the test tube containing a small amount of powdered drug in 

water. Care was exercised that the paper didn’t touch the 

inner side of the test tube. The content was warmed for half 

an hour. The red colour of the strips indicated the presence 

of cyanogetic glycosides. 

Tests for Saponin Glycosides: Foam test 

 The drug extract or dry powder was shaken vigorously 

with water. Persistent foam was observed. 

Foaming index 

Weigh 1 gm of finely powdered drug accurately and 

transfer to a 500 ml conical flask containing 100 ml of 

boiling water. Maintain at moderate boiling for 30 min. 

Cool and filter into a 100 ml volumetric flask and add 

sufficient water to make the volume to 100 ml. Place the 

above decoction into 10 stoppered, graduated test-tubes in a 

series of successive portions of 1, 2, 3 upto 10 ml and adjust 

the volume of the liquid in each test tube water to 10 ml. 

Stopper the tubes and shake them vertically for 15 seconds, 

2 frequencies/ sec. Allow to stand for 15 min and measure 

the height of the foam. The results are 

i)  If the height of the foam in every tube is less then 1 

cm, the foaming index is less than 100. ii) If a height of 

foam of 1 cm is measured in any tube, the volume of the 

plant material decoction in this tube (a) is used to determine 

the index. If this tube is the first or second tube in the series, 

prepare an intermediate dilution in a similar manner to 

obtain a more precise result iii) If the height of the foam is 

more than 1 cm in every tube, the foaming index is over 

1000. In this case repeat the determination using a new 

series of dilution of the decoction in order to obtain a result. 

a = volume in ml of the decoction used for preparing 

dilution in the tube where foaming to a height of 1 cm is 

observed. Index ranges from 444 to 333. 

Haemolytic test 

Added test solution to one drop of blood placed on 

glass slide. Haemolytic zone whether appeared was 

observed. 

Tests for Coumarin Glycosides 

Test solution when made alkaline, observed for blue or 

green fluorescence. 
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Tests for Alkaloids 

Dragendorff's test 

To 2-3 ml filtrate added few drops Dragendorff's 

reagent observed for orange brown precipitate. 

Mayer's test 

2-3 ml filtrate with few drops Mayer's reagent 

observed for precipitate. 

Hager's test 

2-3 ml filtrate with Hagers reagent observed for yellow 

precipitate. 

Wagner's test 

2-3 ml filtrate with few drops of Wagner's reagent 

observed reddish brown precipitate. 

Tests for Flavonoids 

The flavonoids are all structurally derived from the 

parent substance called flavone. The flavonoids occur in the 

free form as well as bound to sugars as glycosides. For this 

reason, when analyzing flavonoids it is usually better to 

examine the flavonoids in hydrolyzed plant extracts. 

Preparation of test solution 

i. To a small amount of extract added equal volume of 

2M HCl and heated in a test tube for 30 to 40 min. at 

100C. 

ii.  The cooled extract was filtered, and extracted with 

ethyl acetate. 

iii.  The ethyl acetate extract was concentrated to dryness, 

and used to test for flavonoids. 

Shinoda test:  To dried powder or extract, added 5 ml 95% 

ethanol, few drops concentrated HCl and 0.5 g magnesium 

turnings. Pink colour was observed. 

To small quantity of residue, added lead acetate 

solution observed for Yellow coloured precipitate. Addition 

of increasing amount of sodium hydroxide to the residue 

whether showed yellow colouration, which was 

decolourised after addition of acid was observed. 

Ferric chloride test 

Test solution, added few drops of ferric chloride 

solution observed for intense green colour. 

Test for Vitamins 

Test for Vitamin A 

Dissolve a quantity equivalent to 10-15 units in 1ml 

chloroform and add 5ml of antimony trichloride solution, a 

transient blue colour is produced immediately.  

Test for vitamin C (Ascorbic acid):- Dilute 1 ml of 2% 

w/v solution with 5 ml of water and added 1 drop of freshly 

prepared 5% w/v solution of sodium nitroprusside and 2 ml 

dilute NaOH solution. Added 0.6 ml of hydrochloric acid 

dropwise and stir, the yellow color turns blue. 

Test for Vitamin D 

Dissolved a quantity equivalent to about 100 units of 

Vitamin D, activating in chloroform and added 10 ml of 

antimony tricohloride solution, a pinkish-red colour 

appeared at once.  

Saponins 

Preparation of test solution: The test solution was 

prepared by dissolving extract in the water. 

Foam test 

Test solution when shaken showed the formation of 

foam, which was stable for at least 15 min. 

Haemolysis test 

2 ml of 18% sodium chloride in 2 test tubes was taken, 

to one test tube added distilled water and other 2 ml test 

solution. Few drops of blood were added to both the test 

tubes. Mixed and observed for haemolysis under 

microscope. 

Test for steroidal saponins 

The extract was hydrolyzed with dilute sulphuric acid 

and extracted with chloroform. The chloroform layer was 

tested for sterols. 

Test for triterpenoid saponins: The extract was hydrolyzed 

with dilute sulphuric acid and extracted with chloroform. 

The chloroform layer was tested for triterpenoids. 

Tannins and phenol compounds 

To 2-3 ml of alcoholic or aqueous extract, added few 

drops of following reagents: 

a)  5% FeCl3 solution: Deep blue-black colour. 

b)  Lead acetate solution: White precipitate. 

c)  Bromine water: Discoloration of bromine water. 

d)  Acetic acid solution: Red colour solution. 

e)  Dilute iodine solution: Transient red colour. 

f) One drop NH4OH, excess 10% AgNO3 solution. 

heated for 20 min in boiling water bath.  White precipitate 

was observed, then dark silver mirror deposited on wall of 

test tube. 

 The extract of fruit Rind contained both polar and 

non polar phyto-constituents, from which 2 ul was 

employed for GC – MS analysis. (Shukla et al., 2010) GC-

MS analysis was carried out on a GC-MS-QP 2010 

SHIMADZU instrument employing the following 

condition. GC condition: Column oven temperature-700C, 
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injector temperature 2400C injection mode-split, Split Ratio 

10, Flow  Control Mode, Linear Velocity, Column Flow 

1.51 ml/min, carrier gas helium (99.995%.) (Vinod Rangari, 

2002) MS Condition: Ion source temperature - 2000C 

Interface temperature 2400C, Scean range: 40-1000 m/z, 

Solven time-5 min Ionization at EI (-70 ev and the scan 

speed 2000 m/z (Agrawal et al., 2007) 

Biological databases like pubchem drug bank, Protein 

Data bank (PDB) and Software’s like Arguslab have been 

used. PDB contains structure information of the 

macromolecules determined by X-ray crystallographic, 

NMR methods etc. Arguslab offers quite good on-screen 

molecule building facilities, with a moderate library of 

useful molecules. 3 Dimension picture of the bonded 

compound Hopane with protein has been encountered with 

human thymidylate synthase receptor using Argushab. 

(Agrawals et al., 2003). In the present work, the human 

thymidylae synthase receptor and identified drug that was 

used against thymidylate synthase as a cancer inhibitor 

(Phan et al., 2001). 

Protein preparation and optimization 

The X-ray crystal structure of high-resolution (2.50A) 

3D structure of human thymidylate Synthase Complex with 

tomudex (pDBid code 1100) was taken. The non-essential 

water molecules were removed and polar hydrogens were 

merged (Venkatachalam et al., 2003). 

Ligand preparation and optimization 

 Ligand molecules were downloaded from NCBI-

pubchem compound Database. Using chemsketch software 

the structures of the drugs were sketched (Almogc et al., 

2001). 

Docking Simulations 

 The docking analysis of Hopane with human 

thymidylate cynthase receptor was carried by Argus Lab 

docking, software, docking allows finding the potent 

compound and predicting the stronger binders based on 

various scoring function and thus act as drug. (Sayre etal., 

2001) 

Results and Discussion 

 The pharmacognostical studies of fruit rind 

consists of distinct outer and inner epidermal layers of fairly 

wide rectangular cells. The ground tissue is 

parenchymatous. The outer and inner zones have compact 

cells. The middle zone consists of lobed loosely arranged 

parenchyma cells. Small circular vascular strands are 

diffusely distributed in the median zone. The vascular 

strands consists of broken nests of small, thick walled 

elements, each nest being associated with small phloem 

element (Fig. 2). Localisation of saponin gives yellow 

colouration. In the fruit Rind outer portion shows yellow 

colour inclusions (Fig. 3). 

Fig. 2. Anatomy of fruit rind 

Fig. 3. Histochemistry of fruit rind 

Preliminary phytochemical screening shows the 

phytoconstituents such as carbohydrates, proteins, 

aminoacids, steroids, glycosides, alkaloids, flavonoids, 

tannins, vitamins, saponins etc. (Table 1). 

Table 1. Qualitative phyto-chemical analysis of fruit rind of 

Couroupita guianensis 

Chemical Tests Petrol

eum 

ether 

Chlor

ofor

m 

Ethanol 

Carbohydrates + + + 

Starch + + + 

Protein – Xantho 

Protein 

+ + + 

Steroids + + + 
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Aminoacids – 

Tyrosine 

- Tryptophan 

+ 

+ 

+ 

+ 

+ 

+ 

Glycosides 

- Cardiac Glycosides 

- Anthraquinone 

Glycoside 

- Cyanogetic 

Glycosides 

-Saponin Glycosides 

- Coumarin 

 

+ 

+ 

+ 

+ 

+ 

 

+ 

+ 

+ 

+ 

+ 

 

+ 

+ 

+ 

+ 

+ 

++ 

+ 

Alkaloids + + + 

Flavonoids + + + 

Vitamin A & D + + + 

Steroidal Saponins + + + 

Triterpenoid 

Saponins 

+ + ++ 

(+) = indicates presence of less amount 

(++) = Indicates   presence of more amount 

GC-MS study of fruit Rind of Couroupita guinnensis 

has shown many phyto constictuents which contributes to 

the medicinal activity of the plant (Gokhale et al., 2008). 

The major compound present was Hopane. The 

molecular formula (30H52 and the molecular weight 

412.734 g/mol. (RT:28:32) (Fig. 4). 

 

Fig. 4. GC-MS 

Fig. 5. 3D Structure of hopane 

In 3-Dimension structure the Protein-Ligand 

interaction plays a significant role in structural based drug 

designing. When receptor was docked with the drug the 

energy value obtained was; Hopane (-6.17 kca 1/max) (Fig. 

5). By enlarge this study, it has shown that Hopane has one 

hydrogen bond donor and acceptor. From this information 

we can predict that Hopane is active compound to 

participate in hydrogen bonding. Hydrogen bonding 

interaction is an important parameter to be considered for 

good docking result.  

Conclusion 

 The pharmacognostical and phytochemical evaluation 

of fruit Rind of Couroupita guianensis Aubl provided useful 

information about the saponin derivatve Hopane.  

3-dimension picture of hopane conclude it is a good 

inhibitor to reduce cancer protein function. In future 

research work can be used further in clinical trials to test it 

effectiveness and for social benefit, thus reducing the time 

and cost in drug discovery process. 
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