
PHARMACOGNOSTIC STUDIES OF CALOTROPIS PROCERA AN IMPORTANT DRUG OF INDIAN SYSTEM MEDICINE - 
Kavita Tyagi and Ashutosh   2015 Vol. 3 (Issue 4) Page 28 

          

 

 

 

 

 

Journal home page: www.ijreb.org 

  

PHARMACOGNOSTIC STUDIES OF CALOTROPIS PROCERA AN 

IMPORTANT DRUG OF INDIAN SYSTEM MEDICINE 

Kavita Tyagi1 and Ashutosh2  

1National Medicinal Plants Board, Deptt. Of AYUSH, Ministry of Health & Family Welfare, Govt. of    

India, 36, Janpath, Chandralok Building, New Delhi- 110001. 

2Department of Botany, St. Andrew’s College, Gorakhpur- 273001, UP, India  

ABSTRACT 

Calotropis procera (Ait.) R. Br. (Asclepiadaceae) is an erect shrub, and commonly 

known as Ak or Madar. The plant drug is used in Ayurveda, Homoeopathy and Unani, 

especially for curing ulcers, eye troubles,headache and etc. The plant contains α – amyrin, 

β – amyrin, taraxasterol and its isomer, taraxasteryl isovalerate, taraxasteryl acetate, β – 

sitosterol and a wax. Latex also contains the cardiac glycosides; calotropin, uscharin, 

calotoxin. The present paper work has been undertaken to study the pharmacognostic 

characters of this important plant. In the present study macroscopical, microscopical 

(Stem and Leaf), chemical analysis, TLC, powder analysis, extractive and ash value were 

studied.  Some other studies have also been carried out such as stomatal index, palisade 

ratio, vein termination number and vein islet number. Such numerical data can be 

considered as a diagnostic constant in identification and authentication raw drug. 

 

INTRODUCTION 

Plant is the source of rubber like 

product; called mudar gummi and strong fibre 

used for ropes, fishing net, halters; durable 

under water. Its young parts clothed with white 

cottony tomentum; bark soft, corky, and spongy 

(Kirtikar and Basu, 1935). It is good soil-binder 

so recommended for deserts (Wealth of India, 

1950). The stem and leaves of this plant contain 

an abundance of caustic latex which is vesicant, 

irritant and rubefacient. The latex contains a 

protein- based substance which has high 

nutritional value for use in food supplements or 

in cosmetics (Anon, 1980).  The latex is equally 

rich in hydrocarbons and has bonafide cardiac 

glycosides. It is said to be an adulterant of 

Persian opium (Duke, 1987). It also acts as a 

drastic purgative and emetic so used as an 

arrow- poison in Africa. The drug has received 

a good deal of interest from chemical as well as 
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pharmacological point of view (Nadkarni, 

1954). Because of the importance of this plant 

in ISM System it is required to ascertain the 

genuineness of plant species before preparation 

of medicines.  So an attempt has been made 

here for detailed pharmacognostic studies of the 

whole plant of Calotropis procera. These 

numerical data can be considered as a 

diagnostic constant in identification and 

authentication of raw drug. 

MATERIALS AND METHODS 

The samples of Calotropis procera 

(Ait.) R. Br.collected from the area of ALTT 

Centre, (Ghaziabad) for the study of macro 

morphological characters.  For anatomical 

studies twig samples of 3
rd

 internode were fixed 

in F.A.A.Thesection of about 15-20 μm 

thickness was stained with saffranin and fast 

green and mounted with DPX for microscopic 

examination and diagrams of sections were 

taken by using Camera Lucida.  For anatomical 

studies Metacalf (1980) and Trease and Evans 

(1972); for the macroscopical studies, Johansen 

(1940), Youngken (1951) and Cromwell 

(1955); for the powder analysis Jackson and 

Snowdon (1968); for colour reaction test I.P. 

(1966); Wallis (1950) for pharmacognosy, and 

Stahl (1969) for the physical evaluation were 

consulted.  The extraction of plant powder is 

carried out with ethyl alcohol using a rapid 

extraction method (Quality control methods for 

medicinal plant materials: WHO, Geneva, 

1998). 5 gm of the plant powder is extracted 

with 25 ml of ethyl alcohol on water bath under 

reflex for 30 minutes. After cooling, mixture is 

filtrated. This filtrate is concentrated on a 

water-bath to a final volume of 10 ml. This 

concentrated solution is used for TLC. The Rf 

value is calculated by given formula. 

frontsolvent  andn applicatio ofpoint  ebetween th Distance

napplicatio ofpoint   thefromspot  by the  travelledDistnace
Rf   

RESULTS 

Pharmacognostic Studies: 

Organoleptic Studies: 

  Macroscopical Studies: The plant was 

an erect shrub, young parts clothed with white 

cottony tomentum; bark soft, corky and spongy. 

Stem was erect, branched, glabrous, woody 

below and herbaceous above, tomentose, solid, 

cylindrical and 160-210 cm long.Leaves were 

simple, cauline, ramal, sessile, opposite, 

decussate, exstipulate, thick, glaucous-green, 

elliptical or obovate oblong with cordate or 

often amplexicaul base, acute or shortly 

acuminate, unicostate reticulate venation, 

cottony pubescent when young, lamina 5.7 - 

15.0 cm long and 4.5 - 8.2 cm broad (Plate 1). 

Flowers in umbellate cymes, white, purple-

spotted or pink, with erect petals, scented, in 

long- pedunculated cottony, which become 

glabrous; follicles sub-globose, ellipsoid or 

ovoid, recurved, 7.5-10.0 cm × 5.0-7.5 cm; 

seeds broadly ovate, acute, flattened, narrowly 

margined, light brown, comprising a tuft of 

silky hairs.Odour was observedstrong and 

unpleasant .taste was bitter. 



PHARMACOGNOSTIC STUDIES OF CALOTROPIS PROCERA AN IMPORTANT DRUG OF INDIAN SYSTEM MEDICINE - 
Kavita Tyagi and Ashutosh   2015 Vol. 3 (Issue 4) Page 30 

Table 1: Macroscopical characters of Calotropis procera (Ait.) R. Br. 

S.No. Parameters  

1. Height of plant (cm)  R = 160.000 – 210.000  

2. No. of leaves per plant SD = 50.360 ± 10.340;CV = 20.532 

3. Leaf colour  Dark green 

4. Lamina size (cm) L = 12.333 ± 02.050;CV = 16.622 

 W = 07.333 ± 01.160;CV = 15.819  

5. Flowers per plant SD = 15.940 ± 03.600;CV = 22.585 

*     = Significant at 0.1% 

Microscopical Studies:  

 Stem: The transverse section stem 

showed single layered epidermis covered with 

thin cuticle; trichomes non-glandular and  

glandular; stomata paracytic; epidermis 

followed by 1-2 layered collenchymatous 

hypodermis; cortex composed of large, oval to 

elliptic shaped parenchymatous cells; pericycle 

fibres in groups, thick walled but unlignified 

except few of the cells in each strand less 

lignified; phloem fibres alternate, radial in 

position, with pericyclic groups of fibres and 

unlignified; xylem vessels circular to oval 

radially arranged; cambium prominent 

rectangular, radially compressed thin-walled 

cells; inner or intraxylary phloem present near 

the protoxylem; lactifers present abundantly 

between the pericyclic fibre and phloem, pith 

large parenchymatous. Aggregate crystals of 

calcium-oxalate and latex duct were present in 

paranchymatous cells of cortex and pith. 

Phloem elements in group also present in pith 

(Plate 2 and table 2). 

 Leaf: Non-glandular trichomes were 

unicellular simple non warty and  trichomes 

were sessile with unicellular oval head as well 

as stalked.Transverse section of leaf showed 

single layered epidermis, covered by thick and 

striated cuticle and non-glandular and glandular 

trichomes; stomata paracytic found on both the 

surface; collenchymatous cells 4-5 layered, one 

vascular bundle in centre,  ground tissue 

smaller, parenchymatous 30-35 celled wide 

contained aggregate crystals of calcium- 

oxalate (Plate 3 and table 2) in Midrib. 

Laminashowed dorsi-ventral and differentiated 

into 4-5 layered palisade and 9-10 layered 

spongy parenchyma with less air spaces. 

Stomata, paracytic present on both surface, 

more frequent on lower surface. The stomatal 

index was 19.41 ± 1.02 on upper epidermis and 

23.05 ± 1.22 on lower epidermis.The Palisade 

ratio between the palisade and epidermal cells 

was calculated and found to be 10.75-12.50 

(table 2). 

Plant Powder Studies: Some salient 

characteristics were observed under 

microscopeviz. Presence of fragments of upper 

and lower epidermis with paracytic stomata. 

Non-glandular as well as glandular trichomes 
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were present. Collenchymatous cells with 

angular thickening were observed. 

Parenchymatous cells of cortex and pith. 

Fragments of palisade and spongy tissue were 

analysed. Xylem vessels and tracheids with 

spiral and helical were observed thickenings. 

Unlignified phloem fibres parenchyma with 

sieve elements and companion cells. Cambium 

cells rectangular and thin-walled. Lacticifers 

elongated, unbranched pipe-like and associated 

with vascular tissue. Fragments of unlignified 

pericyclic fibres. Aggregate crystals of calcium-

oxalate single or in groups were observed. The 

results are tabulated in table 2

.Table 2: Anatomical characters of stem, leaf with powder analysis of Achyranthes aspera Linn. 

S. 

No. 

Characters  Stem Leaf Powder Analysis 

1. Trichomes         Non-Glandular  Non glandular and 

Glandular 

Non glandular and 

Glandular 

 Unicellular and  

Non Warty 

(mm) 

  F = 7 - 8 / unit area 

 L = 0.350 ± 00.010 

              cv = 02.857 

W = 0.040 ± 0.003 

               cv = 07.500 

F =10 – 15 /unit area 

 L = 00.350 ± 00.010 

               cv = 02.857 

W = 00.042 ± 00.006 

           cv = 14.286 

 Multicellular 

(mm)  

 F=10 – 12 /unit area 

 L = 00.301 ± 00.016 

               cv = 05.316 

W = 00.030 ± 00.003 

               cv = 10.000 

F = 7 – 8 / unit area 

 L = 00.310 ± 00.020 

               cv = 06.452 

W = 00.043 ± 00.004 

               cv = 09.302 

 Glandular 

Sessile (mm) 

 F = 4 – 5 / unit area 

 L = 00.092 ± 00.005 

               cv = 05.435 

W = 00.080 ± 00.004 

               cv = 05.000 

 F = 2 – 3 / unit area 

  L = 00.098 ± 00.006 

               cv = 06.122 

W = 00.090 ± 00.006 

               cv = 06.667 

 

 Glandular 

(mm) Stalked  

    F = 4 – 5 / unit area 

  L = 00.225 ± 00.012 

               cv = 05.333 

W = 00.035 ± 00.003 

               cv = 08.570 

2. Cuticle (mm)  W = 00.020 ± 00.002 

               cv = 10.000 

 

3. Epidermis 

(mm) 

L = 00.035 ± 00.005 

               cv = 14.286 

W = 00.028 ± 00.007 

               cv = 25.000 

L = 00.049 ± 00.004 

               cv = 08.163 

W = 00.042 ± 00.003 

               cv = 07.143 

 

4. Collenchyma 

(mm) 

  L = 00.036 ± 00.005 

               cv = 13.889 

W = 00.030 ± 00.004 

              cv = 13.333 

L = 00.047 ± 00.005 

               cv = 10.638 

W = 00.043 ± 00.004 

               cv = 09.302 

 

5. Pericycle L = 00.041 ± 00.006 

               cv = 14.634 

W = 00.026 ± 00.005 

              cv = 19.231 

  

6. Palisade Cell 

(mm) 

 4 – 5 layered  

7. Spongy 

Parenchyma 

 L = 00.048 ± 00.005 

               cv = 10.417 

 



PHARMACOGNOSTIC STUDIES OF CALOTROPIS PROCERA AN IMPORTANT DRUG OF INDIAN SYSTEM MEDICINE - 
Kavita Tyagi and Ashutosh   2015 Vol. 3 (Issue 4) Page 32 

(mm) W = 00.040 ± 00.004 

               cv = 10.000 

8. Stomata 

 Guard Cell 

(mm) 

 

 L = 00.160 ± 00.012 

               cv = 08.000 

W = 00.045 ± 00.006 

               cv = 13.333 

L = 00.160 ± 00.014 

               cv = 08.750 

W = 00.045 ± 00.006 

               cv = 13.333 

 Stomatal Pore 

(mm) 

 L = 00.100 ± 00.008 

               cv = 08.000 

W = 00.044 ± 00.003 

               cv = 06.818 

  L = 00.100 ± 00.012 

               cv = 12.000 

W = 00.044 ± 00.003 

               cv = 06.818 

9. Parenchyma 

(mm) 

  L = 00.064 ± 00.005 

               cv = 07.813 

W = 00.037 ± 00.004 

               cv = 10.811 

L = 00.045 ± 00.003 

               cv = 06.667 

W = 00.038 ± 00.005 

               cv = 13.158 

 

10. Pericycle (mm)   L = 00.041 ± 00.006 

               cv = 14.634 

W = 00.026 ± 00.005 

              cv = 19.231 

  

11. Xylem Vessel 

(mm) 

L = 00.068 ± 00.005 

               cv = 07.353 

W = 00.044 ± 00.003 

               cv = 06.818 

 L = 01.050 ± 00.127 

               cv = 12.095 

W = 00.055 ± 00.008 

               cv = 14.545 

12. Diameter of 

Xylem Pore 

(mm) 

  D = 00.095 ± 00.025 

              cv  = 26.315 

13. Xylem 

Tracheid (mm) 

    L = 00.830 ± 00.078 

               cv = 09.398 

W = 00.150  ± 00.009 

               cv = 06.000 

14. Xylem Fibre 

(mm) 

    L = 00.575 ± 00.093 

               cv = 16.714 

W = 00.055 ± 00.005 

               cv = 09.091 

15. Pith Cell (mm) L = 00.045 ± 00.002 

               cv = 04.444 

W = 00.030 ± 00.001 

              cv = 03.333 

  

16. Stone Cell 

(mm) 

  L = 00.096 ± 00.008 

               cv = 08.333 

W = 00.036 ± 00.004 

               cv = 11.111 

17. Aggregate 

Crystals 

L = 00.032 ± 00.003 

              cv = 09.375 

W = 00.026 ± 00.002 

              cv = 07.692 

F = 7 – 8 / unit area 

 L = 00.036 ± 00.004 

               cv = 11.111 

W = 00.028 ± 00.003 

               cv = 10.714 

  F = 7 – 8 / unit area  

  L = 00.038 ± 00.004 

               cv = 10.526 

W = 00.028 ± 00.003 

               cv = 10.714  

18. Palisade Ratio  R  = 10.75 - 12.50 

SD = 11.50 ± 00.616 

               cv = 05.357 

 

19. Latex Duct F = 2 -  3 /  unit area    L = 00.105 ± 00.009 

               cv = 08.571 

W = 00.042 ± 00.002 

               cv = 11.905 

20. Stomatal index 
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 Upper Surface ----- SD=19.410 ± 01.290 

               cv = 06.646 

 

 Lower Surface ----- SD= 23.050 ± 00.320 

               cv = 10.065 

 

21. Vein Islets 

Number 

 

----- SD =24.000 ± 03.265 

               cv = 13.604  

 

22. Vein 

Termination 

Number 

 

----- SD = 28.00 ± 01.633 

               cv = 05.832 

 

Significant at 0.1% =* ; 1.0%=** ;   5.0% =*** 

Chemical Analysis: 

Preliminary Colour Reaction Test: 

The preliminary colour reaction tests of plant 

powders and the result showed the presence of 

alkaloids, lignin, tannin, carbohydrates, 

proteins, sugars, subernin, glycosides, saponin, 

steroid and oil and absence of flavins. Degrees 

of changes in colour reaction were tabulated in 

table 3. 

Table 3: Preliminary colour reaction tests of Calotropis procera (Ait.) R. Br.  

S. No. Reagents Test for Nature of 

Colour 

Degree of 

Changes 

1. Dragenorff’s Reagent {Cromwell (1955)} Alkaloid Orange ppt ++++ 

2. Mayer’s Reagent Alkaloid Brown +++ 

3. Wagner’s Reagent (Trease and Evans (1983)) Alkaloid Brown ++ 

4. Tannic Acid Alkaloid Turbidity ++ 

5. Hager’s Reagent Alkaloid Yellow +++ 

6. Phloroglucinol + HCl Lignin Dark Red +++ 

7. FeCl3 Tannin Black ++++ 

8. Molisch’s Test  Carbohydrates Red ++++ 

9. Fehling Solution Carbohydrates Red +++ 

10. Millon’s Reagent  Protein Red  ++++ 

11. Xanthoproteic Test Protein Yellow ++++ 

12. Bendict’s Reagent after Heating Sugars Yellow Red  ++ 

13. Sample + Heating with Strong KOH + H2SO4 Subernin Red Black ++++ 

14. Molisch’s Test after Hydrolysis Glycoside  Red ++++ 

15. Plant Powder + H2O + Shake  Saponin Froth (W) ++++ 

16. Plant Powder + Conc. HCl Flavin Negative ------- 

17. Libermann’s Buchard Reagent  Steroids Violet +++ 

18. Sudan IV Oils Red +++ 

 

Thin Layer Chromatography:  

Afterdeveloping, the plate was examined under 

U.V and visible light. Observations showed that 

the number of chemical compounds in plant 

samples. The spots were 3-5. The Rf values 

presented in table 4.  

Table 4: Rf values of Calotropis procera (Ait.) R. Br. 

Wavelengths 

 

Sunlight   UV Light (254 nm) UV Light (365 nm) 

Rf values  0.33, 0.53, 0.93 0.33, 0.53, 0.86 0.13,0.33,0.47,0.53, 0.93 
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Physical Evaluation:  

Fluorescence Behaviour: The 

fluorescence behaviour of the plant powder as 

well as their extracts in different solvent was 

studied under visible and ultraviolet light. The 

observations were recorded in table 5. 

Extractive Values: The alcohol soluble 

extractive, water soluble extractive valuesand 

LOD aretabulated in table 6.  

Total Ash Values: The Ash values are 

tabulated in table 6. 

Table 5: Colour change under UV fluorescence of Calotropis procera (Ait.) R. Br. 

   S. No. Extracts Sun Light  UV Light  

(264nm) 

UV Light  

(365nm) 

1. Powder as such Green Brown Blue Green Green Blue 

2. Water Brown Green Green 

3. Benzene Lemon Light Green Gray Blue 

4. Petroleum Ether Colour less Green Blue  Violet 

5. Methanol Green  Green Gray 

6. Chloroform White Light Green Green 

7. Acetone Green Green Pale Green 

8. Ethyl  Acetate Green Green Pale  Gray 

9. Ethyl Alcohol Green Blue Green Green  Black 

 

Table 6: Extractive values (%) and Ash values (%)of Calotropis procera (Ait.) R. Br.  

 Extractive Values (%) Ash Values (%) 

Parameters 

 

Water 

Soluble 

Alcohol 

Soluble 

 

LOD 

 

Total Ash 

Value 

Acid 

Insoluble 

Sulphated 

Ash 

Percentage 

 

12.71 ± 

1.03CV = 

08.118 

16.18 ±0.81 

CV = 5.024 

18.68 ±0.63 

CV = 3.371 

18.68 ±2.03 

CV = 10.89 

13.13 ± 0.42 

CV = 3.224 

3.689 ± 0.33 

 CV = 8.95 

 

DISSCUSION 

Pharmacognostical study plays a very 

important role in the determination of purity, 

quality and identification of crude plant drugs. 

In order to determine the quality of medicinal 

plants along with its authenticity, 

pharmacognostical characters viz. 

macroscopical, anatomical, powder analysis, 

chemical analysis, TLC, fluorescence 

behaviour, extractive values and ash values are 

very important. Anatomy often proves very 

useful for individual identification of plants, so 

microscopical methods are of great value for 

their precise identification and any 

differentiation in the authenticity of plant drugs. 

They provide evidences concerning to 

relationship of groups such as families or help 

to establish the affinities of genera of uncertain 

taxonomic status. So far as the anatomical 

studies of stems and leaves of plants are 

concerned, microscopy is an important tool 

(instrument) in determining different species in 

a particular genus or in checking adulteration of 

particular plant species in a given genuine 

sample. The number of stomata and epidermal 

cells, vein-islets and vein termination number 



PHARMACOGNOSTIC STUDIES OF CALOTROPIS PROCERA AN IMPORTANT DRUG OF INDIAN SYSTEM MEDICINE - 
Kavita Tyagi and Ashutosh   2015 Vol. 3 (Issue 4) Page 35 

per unit area, palisade ratio, stomatal index etc. 

provides constant data for different species of 

plants. Moreover, different types of stomata, 

crystals, fibers, trichomes etc. present in 

powdered drug help in authenticating of certain 

plants species in a given sample. Our findings 

go in conformity with the repot of Prasad and 

Bhattacharya, 1959; Mehra Karnik, 1969; 

Rashmi et al., 2007 and Rashmi & Tyagi, 2009.  

CONCLUSION 

Above mentioned distinguished 

characters give easy clue to detect out the drug 

from other common species of Calotropis and 

help in checking the adulteration and achieving 

desired therapeutic values of plant.  The 

numerical data can also be considered as a 

diagnostic constant in the identification of 

genuine raw drug. 
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