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ABSTRACT: Cordia obliqua Willd. (Clammy Cherry) belongs to genus 

Cordia and family Boraginaceae. It possesses a number of traditionally 

mentioned medicinal activities like purgative, diuretic, antipyretic, 

anthelmintic, analgesic and hepatoprotective. The present work is related 

with Pharmacognostic, Phytochemical and antioxidant study of Cordia 

obliqua leaf. Under Pharmacognostic study various parameters like 

macroscopic, microscopic and physiochemical parameters were studied as 

per WHO guidelines. This work will be helpful in authentication of Cordia 

obliqua Willd. plant. After this successive soxhlet extraction was performed 

for leaf powder with various solvents in increasing order of polarity like 

Hexane, Chloroform, Methanol and water. These extracts were used to study 

presence of various chemical constituents as well as to determine amount of 

total Phenol and Flavonoids content. Further antioxidant activity study was 

performed with help of DPPH and H2O2 radical scavenging methods. The 

leaf methanol extract was found to have maximum amount of Phenols and 

Flavonoids. In antioxidant activity study, again the results with methanol 

extract were found better and comparable with standard and it may be due to 

presence of more amounts of Phenols and Flavonoids. Finally it was 

concluded that the leaf methanol extract is a good antioxidant and it may also 

be helpful in other biological activity study. 

 

INTRODUCTION: Cordia obliqua Willd. Plant 

commonly name as Clammy Cherry, belongs to 

family Boraginaceae. It is a deciduous tree with 

medium height and found throughout the mid-

Himalayas up to an elevation of 1470 meters. It is 

also found in other parts of the world like Tropical 

Australia, New Guinea, Hainan, Philippines, 

Formosa and Java. 
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Its fruits are sweet and possess many medicinal 

activities like expectorant, diuretic, maturant, 

anthelmintic, antipyretic and analgesic. Also useful 

in disease of chest, urethra and spleen. Its raw fruits 

can be used as vegetable and in form of pickle. The 

fruit’s mucilage can be used as gum for pasting 

paper sheets and cardboard.  

 

A number of phyto-constituents are present in plant 

like Pyrrolizidine alkaloids, Phenolics, Triterpenes, 

Tannins, Flavonoids and Phenylpropanoid 

derivatives. The studies performed on various parts 

of this plant are anti-inflammatory activity, diuretic 

activity, hypotensive, respiratory stimulatory 

activity and antimicrobial activity and a study on 

efficacy of its gum as sustained release matrix 
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forming material. Chemical examination of its 

seeds, roots, fruits and stem bark resulted in 

isolation of various constituents like alpha-amyrin, 

betulin, lupeol, octacosanol, beta-sitosterol, 

hentricontanol, hesperitin-7-rhamnoside and 

taxifolin-3,5-dirhamnoside.
1, 2

  

 

As per distribution of Cordia obliqua plant, more 

studies should be available on this but still less 

work is reported. So we have selected this plant as 

our research topic and tried to perform primary 

work on its leaves.  

 

MATERIAL AND METHODS: 

Plant material: 

The leaves of Cordia obliqua Willd., family 

Boraginaceae were procured from Jammu and were 

authenticated and identified by Dr. (Mrs) Sunita 

Garg, Chief Scientist, Raw Material Herbarium and 

Museum (RHMD), Council of Scientific and 

Industrial Research-National Institute of Science 

and Information Resources (CSIR-NISCAIR), New 

Delhi, with the reference no. 

NISCAIR/RHMD/Consult/-2014/2383-163. The 

plant sample was also deposited in herbarium of 

Pharmacognosy department, ASBASJSM College 

of pharmacy, Bela (Ropar).  

 

Chemicals, solvents and instruments used: 

All solvents, reagents and chemical used were of 

AR and HPLC grade (Loba, Himedia, Qualigen). 

Major instruments used were Rotary vacuum 

evaporator (Heidolph), UV/VIS spectrophotometer 

(Scimadzu) and Photo microscope (Motic). 

 

Pharmacognostic standardization: 

It includes study of leaf macroscopic features, 

microscopic features and physico-chemical 

parameters. Macroscopic features includes study of 

colour, odour, size, shape, taste and special features 

including touch and texture etc of drug with help of 

sensory organs. Microscopic features tell about 

tissue arrangement in transverse section of leaf and 

type of stomata, trichomes, vascular bundle and 

different cells. Along this we also get to know 

about cell content and crystalline structures. With 

help of photomicroscope we can check various leaf 

constants. In physico-chemical parameters we have 

studied various Ash values, extractive values, loss 

on drying, foreign organic matter, swelling index 

and foaming index. These all were performed using 

standard procedures as per WHO guidelines.
3-5 

 

Preparation of extract  

The plant material was dried in shade and 

powdered in grinder. About 250 g of powdered 

plant material was extracted successively in 

Soxhlet apparatus by using solvents in order of 

increasing polarity viz., Hexane, Chloroform, 

Methanol and water. After each extraction solvent 

was recovered using rotary vacuum evaporator and 

dried extracts were stored in vacuum desiccators. 

These extracts were used in further phyto-chemical 

and antioxidant study.
6
 

 

Phyto-chemical screening: 

To determine various phyto-constituents, standard 

chemical tests were applied on leaf extracts and 

their observations were recorded to confirm 

presence or absence of these constituents.
7-9 

 

Estimation of total Phenols: 

Preparation of standard: 

Gallic acid (10 mg) was dissolved in 100 ml of 

50% methanol (100µg/ml). It was further diluted to 

20, 40, 60, 80, 100 and 120 µg/ml concentration. 

To one ml of each dilution, 9 ml of distilled water 

and 1.5 ml of Folin Ciocalteu’s reagent was added. 

This mixture was incubated for 5 min at room 

temperature. After incubation period, 4 ml of 

Na2CO3 (20%) was added in each mixture and 

volume was made up to 25 ml with distilled water. 

Each mixture was agitated and left to stand for 30 

min at room temperature. These mixtures 

absorbance was measured at 765 nm by using 

UV/VIS spectrophotometer. Distilled water was 

used as blank. 

 

Preparation of test sample:  

For sample preparation, 250 mg of each extract was 

added in 15 ml of methanol (50%) and then 

extracted for three times by maceration for 1 hour. 

The extract was filtered and volume was made up 

to 25 ml using methanol. Then same process was 

done as in preparation of standard for one ml of 

extract dilution and absorbance was measured at 

765 nm by using UV/VIS spectrophotometer. 

Distilled water was used as blank. A standard curve 

was prepared for absorbance against Gallic acid 

concentration. This curve was used for estimation 
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of total Phenols in leaf extracts sample and the 

results were expressed in µg/ml concentration. 
10-12

 

 

Estimation of total Flavonoids: 

Preparation of standard: 

Rutin (20 mg) was dissolved in 100 ml Methanol 

(200µg/ml). It was further diluted to 30, 60, 90, 

120, 150 and 180 µg/ml concentration. To 0.5 ml 

of each dilution, added 1.5 ml of methanol (95%), 

0.1 ml of aluminium chloride (10 %), 0.1 ml of 

potassium acetate (1M) and 2.8 ml of distilled 

water. Then all mixtures were incubated at room 

temperature for half an hour. After it, absorbance of 

all mixtures was measured at 415 nm with UV/VIS 

spectrophotometer. For blank solution, amount of 

aluminium chloride was substituted by same 

amount of distilled water.  

 

Preparation of test sample: 

For preparation of sample, about 250 mg of each 

extract was dissolved in 25 ml of methanol and 

then extracted for three times by maceration for 1 

hour. The extract was filtered and volume was 

made up to 25 ml using methanol. Similarly, 0.5 ml 

of each extract solution was reacted with 

aluminium chloride for flavonoids content 

determination as described in standard preparation 

and absorbance was measured. 

 

A standard curve was prepared for absorbance 

against Rutin concentration and it was used for 

estimation of total flavonoids in samples. The 

results were expressed in µg/ml concentration.
10-12

  

 

Antioxidant activity: 

Antioxidant activity of Cordia obliqua Willd. leaf 

was determined by two methods DPPH radical 

scavenging activity and H2O2 radical scavenging 

activity. 

 

DPPH radical scavenging activity: 

DPPH (2,2-diphenyl-1-picrylhydrazyl) solution 

(0.1mM) was freshly prepared in methanol and 5 

ml of this solution was mixed with 5 ml of 

methanol. Then it was kept in dark at room 

temperature for 30 min. The absorbance of this 

solution was measured at 517 nm by using UV/VIS 

spectrophotometer against methanol as blank. 

Ascorbic acid (50 mg) was dissolved in 100 ml of 

methanol to get stock solution 500 µg/ml. Then it 

was diluted serially with methanol to get lower 

concentrations as 50, 100, 200, 300, 400 and 500 

µg/ml. 1 ml of these dilutions were added to equal 

volume of DPPH solution and kept at room 

temperature for 30 min.  After it, absorbance of all 

solutions was measured at 517 nm by using 

UV/VIS spectrophotometer against methanol as 

blank. 

 

Same procedure was applied for 50 mg of leaf 

extracts and absorbance of all dilutions was 

measured at 517 nm against methanol as blank. 

 

The scavenging effect was calculated on the basis 

of percentage of DPPH scavenged by following 

formula- 

 
% Radical scavenging effect= [Ac-(As-Ao)]/Ac X 100 

 

Ac= Absorbance of control (DPPH); As= 

Absorbance of sample/standard+DPPH, Ao= 

Absorbance of sample/ standard without DPPH 

interaction.
13-15

  

 

H2O2 radical scavenging activity:     

A Hydrogen peroxide solution (40mM) was 

prepared in Phosphate buffer having pH 7.4. The 

extracts solutions (50-500µg/ml) were prepared in 

distilled water and added to hydrogen peroxide 

solution (0.6 ml, 40mM). After 10 minutes, 

absorbance of hydrogen peroxide was determined 

at 230 nm against a blank solution containing 

phosphate buffer without hydrogen peroxide. The 

percent hydrogen peroxide scavenging effect of 

both the leaf extracts and standard (Ascorbic acid) 

were calculated by the formula.
 

 

% scavenging of H2O2 = [(Ac – As)/Ac] x 100 

 

Ac= Absorbance of control; As= Absorbance of 

sample/standard 
13-15

 

 

RESULTS: 

Pharmacognostic standardization: 

Macroscopic parameters: The macroscopy study 

was performed on fresh mature leaves. It was green 

in colour and having characteristic odour and taste. 

Shape was elliptic ovate with length 9-14.5 cm and 

width 6-10.5 cm. Leaf base was rounded or 

cordate, apex rounded to obtusely acuminate and 
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margin entire or slightly dentate. Both leaf surfaces were glabrous (Fig 1). 

   

 
FIG. 1: CORDIA OBLIQUA LEAVES 

 

Microscopic parameters: 

The microscopy study was performed on leaf 

transverse section and leaf powder. The study 

shows that it was a dicot leaf in which mesophyll is 

differentiated in to palisade layer and spongy 

parenchyma. It also confirms the presence of 

anomocytic stomata, unicellular covering trichome, 

multicellular glandular trichome, spiral vessels, 

fibers, crystals, unicellular epidermis with wavy 

cell wall and ovoid shape vascular bundle (Fig. 2-

4). 

 
FIG. 2: TRANSVERSE SECTION OF CORDIA OBLIQUA LEAF THROUGH MIDRIB 

 

 
FIG 3: CORDIA OBLIQUA LEAF EPIDERMIS
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FIG. 4: POWDER MICROSCOPY STUDY OF CORDIA OBLIQUA LEAF 

 

Leaf constants: The values observed for various leaf constants is following (Table 1) 
 
TABLE 1: VALUES OF VARIOUS LEAF CONSTANTS FOR CORDIA OBLIQUA WILLD. LEAF 

S. No. Leaf Constants Observed value 

1 

2 

3 

4 

5 

Stomata number 

Stomatal index 

Palisade ratio 

Vein islet number 

Vein-let termination number 

1601±162 

20.66±1.77 

9±2 

1254±34 

506±53 

 

Physico-chemical parameters: The values observed for various Physico-chemical parameters is as 

follows (Table 2). 
 
TABLE 2: OBSERVATION OF VARIOUS PHYSICO-CHEMICAL PARAMETERS FOR CORDIA OBLIQUA WILLD. LEAF 

S. No. Parameters Observation 

1 

2 

3 

4 

5 

6 

7 

8 

Total ash 

Acid insoluble ash 

Water soluble ash 

Alcohol soluble extractive 

Water soluble extractive 

Loss on drying 

Swelling index 

Foaming index 

11.35%w/w 

2.76%w/w 

2.24%w/w 

4.16%w/w 

19.68%w/w 

11.67%w/w 

4.55 cm 

Less than 100 

 

Phytochemical screening: The observations of various chemical tests is shown in Table 3. 
 
TABLE 3: PHYTOCHEMICAL SCREENING OF VARIOUS EXTRACTS OF CORDIA OBLIQUA WILLD. LEAF 

S.no. Type of Phytoconstituent Petroleum ether 

extract 

Chloroform 

extract 

Methanol 

extract 

Aqueous 

extract 

1. Alkaloid - + + - 

2. Carbohydrates - - + + 

3. Flavonoids - - + - 

4. Glycosides - - + + 

5. Protein and amino acids - - + + 

6. Saponins - - - + 

7. Steroids - - + + 
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8. Tannins - + + - 

9. Fats & oils + - - - 

10. Resins - - - - 

 (+)- Present, (-)- Absent 

 

Total Phenols content: 

The Total Phenols Content of various extracts of Cordia obliqua leaf was calculated as shown in Table 4 

and standard curve as Fig. 5. 
 
TABLE 4: TOTAL PHENOLS CONTENT (TPC) IN VARIOUS EXTRACTS OF CORDIA OBLIQUA WILLD. LEAF 

S. No. Type of extract TPC in %w/w 

1 

2 

3 

Chloroform extract 

Methanol extract 

Aqueous extract 

3.111 ± 0.0035 

6.838 ± 0.0121 

4.398 ± 0.0105 

 

 
FIG. 5: STANDARD CURVE OF GALLIC ACID FOR THE ESTIMATION OF TOTAL PHENOLS CONTENT 

 

Total Flavonoids content: 

The total flavonoid content of various extracts of Cordia obliqua leaf was calculated as shown in Table 5 

and standard curve as Fig 6. 
 
TABLE 5: TOTAL FLAVONOID CONTENT (TFC) IN VARIOUS EXTRACTS OF CORDIA OBLIQUA WILLD. LEAF 

S. No.                                       Type of extract                                  TFC in %w/w 

1                                            Chloroform extract                                  1.294 ± 0.005 

2                                              Methanol extract                                    3.801 ± 0.008 

3                                              Aqueous extract                                     1.801 ± 0.015 

 

 
FIG. 6: STANDARD CURVE OF RUTIN FOR THE ESTIMATION OF TOTAL FLAVONOID CONTENT 
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Antioxidant activity: 

DPPH % Scavenging effect: The antioxidant 

effect of various extracts of Cordia obliqua Willd. 

leaf by DPPH % scavenging is shown in Table  6 

and Fig. 7. 

 

TABLE 6: DPPH % SCAVENGING EFFECT OF VARIOUS EXTRACTS OF CORDIA OBLIQUA WILLD. LEAF 

S. No. 
Concentration in 

µg/ml 

DPPH % Scavenging effect 

Standard 

(Ascorbic acid) 

Chloroform 

extract 

Methanol 

extract 
Aqueous extract 

1 50 36.16±0.09 45.75±0.25 17.39±0.29 25.88±0.35 

2 100 50.27±0.25 59.86±0.06 26.14±0.34 37.62±0.24 

3 200 61.75±0.62 66.61±0.52 34.25±0.47 45.09±0.58 

4 300 71.23±0.18 73.04±0.19 38.36±0.28 50.21±0.29 

5 400 76.71±0.59 80.89±0.22 42.46±0.12 57.32±0.45 

6 500 82.19±0.41 86.71±0.46 45.21±0.20 63.42±0.11 

 

 
FIG. 7: DPPH % SCAVENGING EFFECT OF VARIOUS EXTRACTS OF CORDIA OBLIQUA WILLD. LEAF 

 

H2O2 % Scavenging effect: 

The antioxidant effect of various extracts of Cordia obliqua Willd. leaf by H2O2 % scavenging is shown in 

Table 7 and Fig 8. 

 

TABLE 7: H2O2 % SCAVENGING EFFECT OF VARIOUS EXTRACTS OF CORDIA OBLIQUA WILLD. LEAF 

S. No. Concentration in 

µg/ml 

H2O2 % Scavenging effect 

Standard (Ascorbic 

acid) 

Chloroform 

extract 

Methanol 

extract 

Aqueous 

extract 

1 50 34.88 ± 0.21 10.34 ± 0.16 31.02 ± 0.41 18.61 ± 0.28 

2 100 42.56 ± 0.14 14.98 ± 0.25 38.28 ± 0.23 25.74 ± 0.14 

3 200 55.02 ± 0.09 20.59 ± 0.21 47.81 ± 0.11 34.91 ± 0.21 

4 300 66.86 ± 0.24 29.22 ± 0.18 60.97 ± 0.33 40.23 ± 0.32 

5 400 72.49 ± 0.19 32.06 ± 0.32 67.10 ± 0.21 51.12 ± 0.20 

6 500 80.84 ± 0.36 44.91 ± 0.10 72.33 ± 0.15 55.03 ± 0.13 

 

 
FIG 8: H2O2 % SCAVENGING EFFECT OF VARIOUS EXTRACTS OF CORDIA OBLIQUA WILLD. LEAF 
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DISCUSSION: Cordia obliqua Willd. is a well 

known plant of Boraginaceae family but very less 

work is available on this plant. We have selected 

leaves part of this plant to perform macroscopy, 

microscopy, Phytochemical analysis and anti-

oxidant activity study. All these parameters were 

studied according to standard methods available. 

Under macroscopic study, size, shape, surface, 

venation, colour, odour, taste, apex and margin of 

Cordia leaves were studied with naked eyes and 

other sensory organs. Microscopy study was 

performed by transverse section of leaf. Powder 

drug was also studied for the presence and type of 

trichome, stomata, epidermal cells, Calcium oxalate 

crystals and fibres. Along with these microscopic 

parameters, leaf constants were also observed. 

Various physico-chemical parameters were also 

studied as per WHO guidelines. Extraction of dried 

leaf powder was performed using Soxhlet apparatus 

in the order of increasing polarity.  

 

These extracts were studied for the presence of 

various phyto-constituents using standard chemical 

tests. Maximum constituents were found in leaf 

methanol extract. Then total phenol and total 

flavonoid content were determined for leaf 

chloroform, methanol and water extract and these 

both were found good in methanol extract and least 

were present in chloroform extract. The anti-

oxidant study was performed using two methods, 

DPPH radical scavenging and H2O2 radical 

scavenging effect. These both methods shows good 

anti-oxidant effect by methanol extract when 

compared with standard Ascorbic acid. This may 

be due to presence of more amounts of Phenols and 

Flavonoids. The anti-oxidant effect was increasing 

with increase in concentration of extract. 

 

CONCLUSION: Cordia obliqua Willd. leaf 

methanol extract has good amount of Phenols and 

Flavonoids content and it has also shown good anti-

oxidant effect when compared with standard anti-

oxidant. So it is concluded that Cordia obliqua 

Willd. leaf can be used as anti-oxidant and it may 

be effective in other biological activities due to 

presence of Phenols and Flavonoids content.     
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