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INTRODUCTION  
 

  Indian medicinal plants are the essence of Ayurveda    

and Ayurvedic treatments. 

 

 Cassia species (Family- Caesalpiniaceae) 

     Medicinal properties : 

 

  Cathartic and Antibiotic properties. 

  Used for the treatment of Ulcers and Jaundice. 

  Used as a Laxative and Purgative. 

 

 
 

 It is also a rich source of Polyphenols, Glycosides, Flavonoids, 

Steroids and Anthracene derivatives. 



Botanical Description  

 Commonly known as ‘Senna’ 

 Native of Saudi Arabia &  Naturalized in India. 

 Small  Drought-resistant Shrub.  

 Leaves are usually have 5-8 Leaflets, Axillary,  

    Erect,  Glabrous and Lanceolate in shape. 

 Flowers - Big size & Yellow colored.  

 Pods (1.4 to 0.8 in wide) –  

  Greenish brown Colour contain 

   5-7 obovate dark brown & smooth Seeds.  



D i f f e r e n t  P a r t s  o f   
Cassia angustifolia (Vahl.) 

1 2 3 

4 
5 1. Dry leaves 

2. Pods    (Green) 
3. Dry  Pods  
       (Greenish Brown) 
4. Flowers  (Yellow) 
5. Seeds  
      (Green and Smooth) 



Taxonomic Position  

 

Botanical Name:   Cassia angustifolia 

                              (Senna alexandrina Mill.)  

Common Name:     Senna leaves 

Category:                 Raw herbs 

Ayurveda :              SVARÛAPATRI 

Systematic Classification 
(Bentham and Hookers) 

Division: Spermatophyta          

Sub Division:   Angiosperms 

Class:            Dicotyledonae 

Sub Class:       Polypetalae 

Series:              Calyciflorae 

Order:            Resales 

Family:            Leguminosae 

Subfamily:      Caesalpineae 

Genus:             Cassia 

Species:             angustifolia 



M e d i c i n a l  U s e s  o f   

C a s s i a  a n g u s t i f o l i a   

   As a Febrifuge: Splenic Enlargements, Anemia, 

       Typhoid, Cholera. 

   An Excellent Blood Purifier.  

  Senna leaves - Traditionally used as :  

    Herbal Laxative to support regularity  

    Skin problems 

    Jaundice  

    Bronchitis 

    Liver disease  

    Splenomegaly 



A i m :  Physico-chemical, Pharmacognostical evaluation and 

                Cytotoxicity study of Cassia angustifolia (Vahl) leaves. 

 

O b j e c t i v e s :  

1.)  Physico-chemical Parameters:   

        i)    Foreign Matter.             

        ii)   Total moisture content. 

       iii)   Ash Values. 

 

2.)  Pharmacognostic Characterization. 

 

3.)  Phytochemical analysis.   

  

4.) Cytotoxicity  assay.  

 iv) Extractive Values. 

 v) Heavy Metal Analysis. 

 vi)  pH  



MATERIALS   &   METHODS  

1.)  P h y s i c o - c h e m i c a l  D e t e r m i n a t i o n . 

(Ayurvedic Pharmacopoeia of India (API), Indian Pharmacopoeia, 2007;  

 British Pharmacopoeia, 1980 & WHO, 2007) 

         i)  Total moisture content (Loss on Drying). 

         ii)  Ash Values:  a)  Total Ash  

                                          b)  Acid Insoluble Ash 

                                          c)  Water Soluble Ash  

                                          d)  Sulphated Ash  

        iii)  Extractive Values:         a) Alcohol Soluble.         b) Water Soluble. 

         iv)  Heavy Metal Analysis (S A I F   Department of  I I T , Bombay) 

          v)  pH 

2.)  P h a r m a c o g n o s t i c  C h a r a c t e r i z a t i o n .    

      (American Herbal Pharmacopoeia,  AHP – Botanical Pharmacognosy) 
         i)   Macroscopic           ii)  Microscopic  

    Plant Material Collection  And  Authentication. 



 3.)  Phytochemical  analysis .    

        (T r e a s e   &  E v a n s , 1996;  H a r b o r n e , 1998;   

     W a g n e r  H .  e t . a l . ;   2 0 0 9 ;  E d e o g a  et al., 2005)  

     a)  Phytochemical Screening . 

    b)  Thin layer Chromatography (TLC) 

    c)  Total Alkaloid and Flavonoid content Quantification.  

 

 

 

 

4.)   Cytotoxici ty   Assay .  

     ( M e y e r ,  e t  a l .  1 9 8 2 )   

         B r i n e  S h r i m p  L e t h a l i t y  B i o a s s a y .   

         [Brine Shrimp Eggs (San Francisco Origin, Artemia Cysts) were purchased  
         from Artemia International LLC, USA.] 

Condenser   



RESULTS   

&  

 DISCUSSION    



Sr. 
No. 

Parameters  Test  Sample  
Values  

Reference Value 
(w/w) 

1. Foreign Matter    0.8 %  ≤ 1.0 % 

2. Total moisture content  
(Loss on Drying) 

0.87 + 0.02 %  ≤ 12 % 

Ash Values:  

3. Total Ash  10.2 + 0.05 % ≤  14  % 

4. Acid Insoluble Ash 0.85 + 0.002 % ≤   2  % 

5. Water insoluble Ash  9.8 + 0.04 % 7. 410 % 

6. Sulphated  Ash  11.46 + 0.004 % 7.5 – 9.9 % 

Extractive Values:  

7.  Alcohol Soluble 5.84 + 0.72 % >   5  % 

    8. Water Soluble 17.28 + 0.01 % ≥  25  % 

    9.  pH (5 % Solution)  6.5 +  0.5 6 ~ 7.5 

 1.) Physico-chemical  
Determination 



Sr. No. Heavy Metal Analysis ppm   

1. Mercury (Hg) < 0.01 ppm  

2. Chromium (Cr) <  0.01 ppm  

3. Arsenic (As) <  0.01 ppm  

4. Cadmium (Cd) <  0.01 ppm  

5. Lead (Pb) <  0.01 ppm  

Micronutrient 

6. Zinc (Zn) 14.72 ppm 

 1.)   Physico-chemical  
      Determination 

Heavy metal analysis was found to be less than 0.01 ppm i.e. in permissible limit.  
Zinc, an essential micronutrient for human being, was also found in permissible 
limit (14.72ppm) in the leaves.  



  2.  a)  Pharmacognostic   
        Evaluation 

M a c r o s c o p i c   E v a l u a t i o n   

Leaves:   

 5-8 Leaflets 

 Axillary  

  Erect  

 Glabrous  

 Lanceolate in shape 

 20 mm to 50 mm long 

 7 mm to 20 mm wide 



2. b) Pharmacognostic   
         Evaluation 

Upper epidermis 

Spongy  
Parenchyma 

Sclerenchyma 

Xylem 

Phloem 

Collenchyma 

Lower epidermis 

Microphotography  

M i c r o s c o p i c   E v a l u a t i o n   



2. b)  Pharmacognostic              
         Evaluation 

Unicellular Trichome of  
C. angustifolia  

Powder of  leaves of 
C. angustifolia  

Oraganoleptic Characters : Green, Fine Powder, Slight Characteristic Odour. 

M i c r o s c o p i c   E v a l u a t i o n   

Microphotography  

Stomatal index:  
14- 17.5 -20 

Stomata  &   
Epidermal cells  

(abaxial : LM 40X)  



3.  a) Phytochemical  Screening in  
          Different Solvents (Trease  & Evans,1996; Harborne,1998) 

Phtochemical  
Constiuents  

P.E CH ACE E.A EtOH Aqueous 

Flavonoids + + + ++ ++ ++ 

Alkaloids  ++ + ++ + ++ ++ 

Phenols + + + ++ +++ +++ 

Glycosides + + ++ ++ ++ ++ 

Saponin + + ++ +++ ++ + 

Cardiac 
Glycosides 

+ ++ + ++ ++ + 

Tanins + + ++ +++ +++ +++ 

Steroids + + ++ ++ ++ + 

Terpenoids + + + ++ ++ + 

Carbohydrates  - - + + ++ +++ 

Xanthoproteins + + +++ + +++ +++ 

** KeyNotes – P.E (Petroleum Ether); CH (Chloroform); ACE (Acetone); E.A  (EthylAcetate );  EtOH (Ethanol)  



3.  b)   Thin layer Chromatography (TLC) 

**Note : EtOAc – Ethyl Acetic Acid; H C O 2 H  – Formic Acid;  
GAA – Glaciel Acetic Acid 

 Sr. No. Compounds  Solvent System used for TLC   

1. Saponin EtOAc  :   HCO2H  :   H2O 
(8  :  1  :  1  v/v/v)   

2. Tannins  Toluene  :   EtOAc : HCO2H : Methanol  
( 3    :   3    :   0 . 8   :   0 . 2  v/v/v)   

3. Alkaloids   Diethylamine  :    Ether  :    Toluene  
    (1 0    :    2 4  :   4 0  v/v/v)  

4. Flavonoids  EtOAc  :  HCO2H  :  GAA  :  water   
(100 :    1.0 :   1.0 :    28  v/v/v) 

5. Anthraquinone EtOAc  :  n-propanol  :  HCO2H  :  water 
(10  :  10   :  2.5  :  4.5  v/v/v) 

S a m p l e  –  H y d r o - a l c o h o l  E x t r a c t s  
S a m p l e  A p p l i c a t o r    –  Linomat V  (CAMAG) 

Wagner H. et.al.;  2009 



3.  b)   Thin layer Chromatography (TLC) 
Chromatographs      

Saponin  Tannins  Alkaloids  

Vis-Range 254 nm 366 nm 
Vis-Range 254 nm 366 nm 

H y d r o - a l c o h o l     E x t r a c t s   Leaves o f   C.  angustifolia  



3.  b)   Thin layer Chromatography (TLC) 
Chromatographs      

                  Flavonoids                         Anthraquinone 

H y d r o - a l c o h o l     E x t r a c t s   Leaves o f   C.  angustifolia  



3.  Phytochemical analysis  
 
c)  Total Alkaloid and Flavonoid content Quantification.   

           (E d e o g a  et al., 2005)   

Sample Alkaloid   Flavonoids  

 Hydro – alcohol 
Extracts  

119 mg/g 160 mg/g 

Alcohol Extracts  89  mg/g 126.6  mg/g 

Aqueous Extarcts  42.7  mg/g  85  mg/g 



This assay 

helped in 

evaluation to 

check toxicity 

effect in  

different 

extracts.  

Samples 
No. 
D.N 

No. 
A.N 

Mortality  
(%) 

Negative   

Control  

Aq Extract 30 0 100 % 

HA Extract 29 1 ~97 % 

Control 
Aq Extract 15 15 50 % 

HA Extract 12 18 40 % 

Positive  

Control  

Aq Extract 0 30 ~ 1 % 

HA Extract 0 30 ~ 1 % 

Aq  Ext (100ppm) 20 10 ~ 67 % 

HA Ext (100ppm) 6 24 ~ 20 %  

*Note -   No. – Number;   

D.N – Dead Nauplii ;  
A.N – Alive  Nauplii;  
Aq Ext- Aqueous Extract; 
 HA Ext –  
Hydroalcohol Extracts 

4.)   Cyto-toxicity  Assay. 

Brine Shrimp  Lethal i ty  Bioassay.   



 The results of the present study suggested :  

  Foreign Matters and Ash contents evaluation –  Quality and Purity of  

                                                                                             herbal medicine. 

  Sulphated Ash – Determine inorganic impurities in an organic substance. 

  Total Moisture Content  – Measure the amount of water and volatile 

                                                      matters in a sample. 

  The acid insoluble value – Refer ash which is insoluble in acids and 

                                                      usually has silicates. 

  Extractive value study  –  Identification of adulterants in drugs. 

  pH                                    –   Evaluation of crude drug w.r.t neutral solvent. 

  Heavy Metal Analysis  –  Contamination Evaluation. 

  Macroscopic and Microscopic – Fungal or Microbial contaimination. 

 

 
  

Conclusions  



Summery 
 

   

  Plant material contain potent Phytoconstituents .  

  The data obtained in the present study adds to the existing 

    knowledge of Cassia angustifolia (Vahl.) which may 

    help in formulation of its standard drug and can be used to 

    cure various diseases. 

   Phytochemical analysis – Qualitative screening of different  

                                                     Phyto-compound. 

   Cytotoxicty Bioassay     –  Evaluation of toxicity effect in  terms of 

                                                    mortality % in different extracts.  
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