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ABSTRACT 

Cassia fistula Linn. pods were standardized in an attempt to rationalize its medicinal benefits. 
Dried pods of the plant were obtained from two different regions of India namely Uttar Pradesh and 
Madhya Pradesh.  Pharmacognostical study and Phyto-chemical analysis along with High Performance 
Thin Layer Chromatography, Heavy metal analysis and Microbial count have been performed. HPTLC 
was carried out using “Rhein” as reference standard. Rf value for Rhein was found to be 0.69. Heavy 
metals, Total plate count and Total fungal count were within prescribed limits but presence of microbial 
pathogen, E. coli was observed. 

KEYWORDS: Cassia fistula, Standardization, Phytochemical, HPTLC, ICP-MS 

  

ISSN 2321-743X 
International Journal of Research in 

Engineering and Bioscience 
Volume 2 Issue 5 (Pages 36- 43)  

  

 

IJREB 

 



STANDARDIZATION OF THE PODS OF CASSIA FISTULA LINN.- Bhawana Dhingra, A.K. Gupta, Vivek Kumar Gaur2, 
Jitendra Kumar Pandey   2014 Vol. 2 (5) Page 37 

INTRODUCTION 
Cassia fistula Linn. (Leguminosae) 

commonly known as Amaltas and 
Aragwadha in Hindi, belongs to the family 
Leguminosae. This tree is native to India, the 
Amazon and Sri Lanka. The plant is 
extensively used worldwide in various 
ailments like burns, cancer, constipation, 
convulsions, delirium, dysuria, epilepsy, 
malaria etc. It possesses antitumour, anti-
inflammatory, antibacterial, antioxidant, 
antifertility, anti-tussive, hepatoprotective, 
hypoglycemic and wound healing properties. 
It contains anthraquinone glycosides, 
sennosides A and B, aloin, barbaloin 
kaempferol, pectin, ceryl alcohol, 
galactomannan and Rhein as its major 
phytoconstituents. It also contains tannins, 
albuminous starch, sugars, calcium oxalate, 
coloring matter, gum, water, gluten, volatile 
oil, waxy and resinous derivatives.5, 36, 37, 47-49 
The wood of the plant is used as fuel and in 
timber industry for cabinet work, wheels, 
farm implements etc, bark has been 
employed in tanning and flowers are 
consumed by santal people of the country. 

AIM AND OBJECTIVES 
To carry out Pharmacognostical and 

Phytochemical analysis of pods of Cassia 
fistula Linn.  along with HPTLC, heavy 
metal analysis and microbial count. 

MATERIALS AND METHODS 
Cassia fistula samples were collected 

from Uttar Pradesh and Madhya Pradesh and 
were authenticated by Dr. G.P. Kimothi, Bio 
Resources Development, Dabur Research 
Development Centre, Ghaziabad, U.P. 

Reagents Used: All the reagents used were 
of Laboratory grade 

Instruments used: Microscope (Axiostar 
Plus- Zeiss), Weighing balance (Mettler 
Toledo), Muffle furnace (Ambassador), 
Kjeldahl unit, UV spectrometer, HPTLC 

(Camag Linomat V), Autoclave (Thermo 
Orion), Laminar airflow (Filtech filtration), 
ICPMS (Perkin Elmer, NexlON, 300X) etc. 

Pharmacognostical Studies: Organoleptic 
features like color, odour and taste of Cassia 
fistula pods were observed. These were 
powdered by grinding and passed through 
sieve no. 60 for microscopic analysis.  

Physicochemical Evaluation: Ash values 
(Total ash and acid insoluble ash), Extractive 
values (Alcohol soluble and water soluble), 
Loss on drying were performed as per IP. pH 
for 10% w/v suspension was also measured. 

Phytochemical Evaluation: Flavonoids, 
Phenols (Folin ciocalteu’s method), Sugars, 
Saponins, Tannins, Proteins and Nitrogen 
content (Kjeldahl Method), Fats, 
Carbohydrates were determined as per the 
protocol of Dabur India Ltd. 

Microbiological Studies: Total plate count, 
Total fungal count and Presence of microbial 
pathogens (E. coli, S. aureus, P. aeruginosa 
and S. typhi) were carried out. 

Determination of Heavy Metals (Analysis 
by Inductively Coupled Plasma Mass 
Spectroscopy (ICP-MS): Some toxic metals 
i.e. Arsenic, Lead, Cadmium and Mercury 
were analyzed as per standard protocol. 

Chromatographic Studies- High 
Performance Thin Layer Chromatography 
(HPTLC): A mixture of Toluene: Ethyl 
acetate: Formic acid : Methanol (3:3:0.8:0.2) 
was used as mobile phase and 5% ethanolic 
KOH as spraying agent. 

RESULTS AND DISCUSSIONS 
Fruit is many-celled indehiscent pod 

of chocolate-brown to black in color with a 
short stalk attached to its base. It is about 35-
60 cm long and 18-25 mm in diameter, nearly 
straight and sub cylindrical. Surface is 
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smooth to naked eye but shows minute 
transverse fissures when observed under lens. 
Dorsal and ventral sutures are evident, but 
are not prominent. Pericarp is thin, hard and 
woody. Transverse septa divide the fruit into 
many segments each containing black, thin, 

shining, circular disc like mass of viscid pulp 
having central depression in which a seed is 
embedded; which is, further attached to the 
ventral suture by funicle. Seeds often lie 
loose in respective segments. 
 

   
Fig. I Pods of Cassia fistula (UP)    Fig. II Pods of Cassia fistula (MP) 

Powder microscopy:  
 Sample from UP 
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G 

Fig. III Powder microscopy of C.fistula pods (U.P) - A- Prismatic Crystals, B- Starch 
grains, C- Crystal Sheath, D- Parenchymatous cells, E- Vessel, F- Fibre, G- Stone cells 

 Sample from MP 
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Fig. IV Powder microscopy of C.fistula pods (M.P) - A- Prismatic Crystals, B- Starch 
grains, C- Stone cells, 

 D- Fibre, E-Parenchymatous cells  
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Table 1. Physicochemical Evaluation: 
S. No. Parameter Sample (U.P) Sample (M.P) Limits as per API 

1.  Total Ash 3.39 3.84 NMT 6 per cent 

2.  Acid-insoluble ash 0.61 0.54 NMT 1 per cent 

3.  Alcohol-soluble extractive 9.05 8.80 NLT 15 per cent 

4.  Water-soluble extractive 21.65 23.19 NLT 46 per cent 

5.  Moisture content(LOD) 8.78 8.85 - 

6.  pH 5.36 5.11 - 

Table 2. Phytochemical Standardization: 
S. No. Parameter Sample (U.P) Sample (M.P) 

1.  Flavonoids 3.46 3.02 

2.  Phenols 3.10 2.21 

3.  Saponins 10.89 9.86 

4.  Tannins 6.01 5.59 

5.  Sugars 14.01 16.60 

6.  Fats 1.15 1.49 

7.  Nitrogen 0.564 0.504 

8.  Proteins 3.525 3.153 

9.  Carbohydrates 83.16 82.67 

 
Table 3. Analysis of Heavy Metals: 

Sample Lead (ppm) 
Cadmium 

(ppm) 

Arsenic 

(ppm) 

Mercury 

(ppm) 

UP Less than 1.0 Less than 0.1 Less than 0.1 Less than 0.1 

MP Less than 1.0 Less than 0.1 Less than 0.1 Less than 0.1 

Limits for raw materials NMT 10 NMT 0.3 NMT 3 NMT 1 

 
Table 4. Microbial Count: 

Sample TPC 
(cfu/g) 

TYMC 
(cfu/g) 

E.coli 
(cfu/g) 

S.aureus 
(cfu/g) 

P.aeruginosa 
(cfu/g) 

Salmonella 
species (cfu/g) 

UP 8.4x 105 70 + - - - 
MP 1.5x 105 60 + - - - 

Limits for 
crude raw 
material 

1×107 1×105 Absent Absent Absent Absent 

 



STANDARDIZATION OF THE PODS OF CASSIA FISTULA LINN.- Bhawana Dhingra, A.K. Gupta, Vivek Kumar Gaur2, 
Jitendra Kumar Pandey   2014 Vol. 2 (5) Page 41 

    10-2            10-1              10-2           10-1 

 

10-3   10-4                10-3           10-4 
  
  
     
  
Total Yeast and Mould Count Total Bacterial Count 

   
E.coli on EMB Agar (Green metallic sheen)              MR-VP Test - Methyl Red- positive 
          Voges Proskauer - Negative 

  
Citrate utilization test- Citrate utilization- Negative Lactose Fermentation on TSI Agar 
                

 
Indole production test                 

Positive for E.coli (cherry color ring observed) 
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HPTLC fingerprinting 

 

Table 5. Rf values of Rhein 
S. No. Sample Rf Value of Rhein 

1. Powder of C. fistula pods from U.P 0.69 
2. Powder of C. fistula pods from U.P 0.69 
3. Reference Std. of Rhein 0.69 
4. Formulation (Dabur Janam Ghunti) 0.69 

CONCLUSION 
The present study strongly indicates 

that the raw materials from different regions 
may appear to be similar in appearance, but 
vary in their chemical composition. Our 
study on the raw material from two different 
geographical regions clearly suggests this 
variation, which may be because of time of 
collection, geographical variation, genetic 
variation, different growing conditions, 
timing and method of harvesting etc.  

The approach will unquestionably 
build an innovative way out on behalf of 
maintaining the quality, consistency as well 
as safety on different herbal products, 
globally and the efforts will ensure 
therapeutic functionality of different herbal 
products. Consequently, standardization of 
herbal medicines can be achieved which 
will help in taking the Indian Herbal market 
to international forum. 
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