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Abstract 

“Pashanbheda” is a well-known Mutrasmarihara drug mentioned in Ayurvedic literature. It has various 

source plants being used in different region in India. Among them Bergenia ligulata Linn is considered 

as authentic source and due to over exploitation and specific habitat. It is enlisted as threatened. So it is 

essential to evaluate the source plants of Pashanabheda. The present study is taken up to evaluate 

Bryophyllum pinnatum Lam (Oken) a source plant of Pashanbheda used in Bengal. This study aims at 

comparative pharmacognostic evaluation of rhizome of Bergenia ligulata Linn and leaves of 

Bryophyllum pinnatum Lam (Oken).  

Material and Method: Roots of Bergenia ligulata Linn was collected from Botanical garden of 

Godavari, Kathmandu Nepal. Leaves of Bryophyllum pinnatum Lam (Oken) collected from Herbal 

garden SDM College of Ayurveda and Hospital, Hassan Karnataka. Both roots of Bergenia ligulata Linn 

and Leaves of Bryophyllum pinnatum Lam (Oken) were subjected to macroscopic, microscopic, 

physicochemical, Preliminary phytochemical, and HPTLC evaluation as per standard method.  

Result: 1 Alkaloids, steroids, carbohydrate, tannin, flavonoids, Saponine, Terpenoid, phenol and 

quenone are present in Bergenia ligulata Linn. 2) Steroids, carbohydrate, tannin, flavanoids, caumarins, 

amino acids and resin are present in Bryophyllum pinnatum Lam (Oken). 3) Maximum 11 peak present in 

HPTLC of ethanolic extract of both plant.  

Conclusion: The pharmacognostic evaluatation reveals various chemical constituents that are common in 

both the drugs like steroids, Carbohydrates, Tannin and Flavanoids. Thin layer Chromatography reveal 

Rf value 0.4 in TLC. 

 

Keywords: Bryophyllum pinnatum Lam (Oken), Bergenia ligulata Linn, Pashanabheda, 

pharmacognosy, preliminaty photochemical evaluation, HPTLC 
 

Introduction 

Bergenia ligulata Linn is a much branched perennial herb grows upto 60-180cm in height. 

Bergenia ligulata grows in Himlayan regions about 6000ft altitude. Root is red in colour and 

2-5 cm thick. Steam is Short, Thick, Fleshy and procumbent. Leaves are Ovate 12-25cm in 

diameter, sessile, rounded at the apex fringed with short hairs. Flowers are white pink or 

purple in colour and flowering occur in April and May. Flowers are 3cm in diameter forming a 

cymose panicle. Fruits are drupes, orange or red in color. Root and rhizome contains C-

glycoside known as berginine, b-sitosterol, gallic acid, tannin, amino acids-isoleucine, leucine, 

methionine, phenylalanine and threonine which are responsible for their therapeutic activities 
[5] i.e Asmaribhedana, Bastisodhaka, Arsoghna, Pramehahara, Sulahara, Vranahara, 

Yoniroganasaka, Mutrala, Pliharogahara, Dahahara, Hridroga [2]. 

Bryophyllum pinnatum (Lam) Oken is Succulent glabrous herbs grow up to 4ft in height. It is 

commonly grows in Tropical and Marshy regions. Stem is Obtusely 4 angled, younger stem 

are reddish speckled with white. Leaves are Variable, decussate, lower leaves are usually 

simple, upper leaves are 3-5 foliate, long petiole. Leaflet are ovate or elliptic crenate or serrate. 

Inflorescence are panicle Flower are Reddish purple in colour. Flowers are Enclosed in 

persistent papery calyx and corolla. Seeds are small, oblong-ellipsoid. Leaves often produce, 

on their crenature at the extremities of lateral nerves, buds furnished with root, stem and 

leaves, which drop off and become new plants. It contains alkaloids, saponines, flavonoids, 

tannins, Bryophyllol, bryophyllinone, bryophynol, ardiac glycoside-bryophyllin A these 

chemical constitituents are responsible for rakta stambhaka, Vranaropana Vranasodhana, 

Mutrala [3] and as a potent Antiurolithiatic [7]. 
 

Material and Methods 

Plant Material  

The fresh leaves of Bryophyllum pinnatum Lam (Oken) was collected from the herbal garden 
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of Sri Dharmasthala Manjunatheshwara College of Ayurveda 

& hospital, Hassan and rhizome of Bergenia ligulata Wall 

from Godavari Kathmandu, Nepal. The authentication was 

done in SDM Collage of Ayurveda and Hospital, Hassan, 

Karnataka, India. 
 

Macroscopy 

The external features of the test samples were documented 

using Canon IXUS digital camera. The macroscopic features 

were compared to local flora for authentication. 
 

Microscopy 

Sample was preserved in fixative solution. The fixative used 

was FAA (Formalin-5ml + Acetic acid-5ml + 70% Ethyl 

alcohol-90ml). The materials were left in FAA for more than 

48 hours. The preserved specimens were cut into thin 

transverse section using a sharp blade and the sections were 

stained with saffranine. The slides were also stained with 

iodine in potassium iodide for detection of starch. Transverse 

sections were photographed using Zeiss AXIO trinocular 

microscope attached with Zeiss AxioCam camera under 

bright field light. Magnifications of the figures are indicated 

by the scale-bars [4]. 
 

Loss on drying at 105 oC 

10 g of sample was placed in tarred evaporating dish. It was 

dried at 105˚C for 5 hours in hot air oven and weighed. The 

drying was continued until difference between two successive 

weights was not more than 0.01 after cooling in desiccator. 

Percentage of moisture was calculated with reference to 

weight of the sample. 
 

Total Ash 

2 g of sample was incinerated in a tarred platinum crucible at 

temperature not exceeding 450˚C until carbon free ash is 

obtained. Percentage of ash was calculated with reference to 

weight of the sample. 
 

Acid insoluble Ash 
To the crucible containing total ash, add 25ml of dilute HCl 

and boil. Collect the insoluble matter on ashless filter paper 

(Whatmann 41) and wash with hot water until the filtrate is 

neutral. Transfer the filter paper containing the insoluble 

matter to the original crucible, dry on a hot plate and ignite to 

constant weight. Allow the residue to cool in suitable 

desiccator for 30 mins and weigh without delay. Calculate the 

content of acid insoluble ash with reference to the air dried 

drug. 
 

Water soluble ash 

Boil the ash for 5 min with 25 ml of water; collect insoluble 

matter on an ashless filter paper, wash with hot water, and 

ignite for 15 min at a temperature not exceeding 450 ˚C. 

Subtract the weight of the insoluble matter from the weight of 

the ash; the difference in weight represents the water soluble 

ash with reference to the air-dried sample. 
 

Alcohol soluble extractive 

Weigh accurately 4 g of the sample in a glass stoppered flask. 

Add 100 ml of distilled Alcohol (approximately 95%). Shake 

occasionally for 6 hours. Allow to stand for 18 hours. Filter 

rapidly taking care not to lose any solvent. Pipette out 25ml of 

the filtrate in a pre-weighed 100 ml beaker. Evaporate to 

dryness on a water bath. Keep it in an air oven at 105 C for 6 

hours, cool in desiccator for 30 minutes and weigh. Calculate 

the percentage of Alcohol extractable matter of the sample. 

Repeat the experiment twice, and take the average value.  

Water soluble extractive 

Weigh accurately 4 g of the sample in a glass stoppered flask. 

Add 100 ml of distilled water, shake occasionally for 6 hours. 

Allow to stand for 18 hours. Filter rapidly taking care not to 

lose any solvent. Pipette out 25ml of the filtrate in a pre-

weighed 100 ml beaker. Evaporate to dryness on a water bath. 

Keep it in an air oven at 105 C for 6 hours. Cool in a 

desiccator and weigh. Repeat the experiment twice. Take the 

average value.  

 

Preliminary phytochemical tests 

Tests for alkaloids 

 Dragendroff’s test: To a few mg of extract dissolved in 

alcohol, a few drops of acetic acid and Dragendroff’s 

reagent were added and shaken well. An orange red 

precipitate formed indicates the presence of alkaloids. 

 Wagners’s test: To a few mg of extract dissolved in 

acetic acid, a few drops of Wagner’s reagent was added. 

A reddish brown precipitate formed indicates the 

presence of alkaloids. 

 Mayer’s test: To a few mg of extract dissolved in acetic 

acid, a few drops of Mayer’s reagent was added. A dull 

white precipitate formed indicates the presence of 

alkaloids. 

 Hager’s test: To a few mg of extract dissolved in acetic 

acid, 3 ml of Hager’s reagent was added, the formation of 

yellow precipitate indicates the presence of alkaloids. 

 

Tests for carbohydrates 

 Molisch’s test: To the extract, 1 ml of α-naphthol 

solution and conc. sulphuric acid were added along the 

sides of test tube. Violet colour formed at the junction of 

the two liquids indicates the presence of carbohydrates. 

 Fehling’s test: A few mg of extract was mixed with 

equal quantities of Fehling’s solution A and B. The 

mixture was warmed on a water bath. The formation of a 

brick red precipitate indicates the presence of 

carbohydrates.  

 Benedict’s test: To 5 ml of Benedict’s reagent, a few mg 

of extract was added, and boiled for two minutes and 

cooled. Formation of a red precipitate indicates the 

presence of carbohydrates. 
 

Test for steroids 

 Libermann-Burchard test: To the extract was dissolved 

in chloroform, 1 ml of acetic acid and 1 ml of acetic 

anhydride were added, then heated on a water bath and 

cooled. Few drops of conc. Sulphuric acid were added 

along the sides of the test tube. Appearance of bluish 

green colour indicates the presence of steroids. 

 Salkowski test: The extract was dissolved in chloroform 

and equal volume of conc. Sulphuric acid was added. 

Formation of bluish red to cherry red colour in 

chloroform layer and green fluorescence in the acid layer 

indicates the presence of steroids. 

 

Test for saponins 

To a few mg of extract, distilled water was added and shaken. 

Stable froth formation indicates the presence of saponin. 

 

Test for tannins 

To the extract, a few drops of dilute solution of ferric chloride 

was added, formation of dark blue colour shows the presence 

of tannins. 
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Test for flavonoids  

Shinoda’s test: To the extract in alcohol, a few magnesium 

turnings and few drops of conc. hydrochloric acid were added 

and heated on a water bath. Formation of red to pink colour 

indicates the presence of flavonoids.  

 

Test for phenol 

To the extract in alcohol, added two drops of alcoholic ferric 

chloride. Formation of blue to blue black indicates the 

presence of phenol. 

 

Test for coumarins 

To the extract in alcohol, a few drops of 2 N sodium 

hydroxide solution was added. Dark yellow colour formation 

indicates the presence of coumarins. 

 

Test for triterpenoids 

The extract was warmed with tin bits and few drops of thionyl 

chloride. Formation of pink colour indicates the presence of 

triterpenoids. 

 

Test for carboxylic acid 

Extract dissolved in water is treated with sodium bicarbonate. 

Brisk effervescence indicates the presence of carboxylic acid. 

 

Test for resin 

Few mg of the sample was mixed with water and acetone. 

Turbidity indicates the presence of resins. 

 

Test for quinone 

A few mg of alcohol extract was treated with 0.5% of sodium 

hydroxide. Deep coloration like pink, purple or red indicates 

the presence of quinone.  

 

HPTLC 

1g of leaf powder of Bryophyllum pinnatum and Root powder 

of Bergenia ligulata was extracted with 10 ml of alcohol. 3, 6 

and 9µl of the above extract was applied on a pre-coated silica 

gel F254 on aluminum plates to a band width of 7 mm using 

Linomat 5 TLC applicator. The plate was developed in 

Chloroform: Ethanol (9.8: 0.2) for B. pinnatum and Toluene: 

Ethyl acetate: Formc acid (4.0: 6.0: 1.0) [8]. The developed 

plates were visualized in under short UV, long UV and then 

derivatised with vanillin sulphuric acid and scanned under UV 

254nm, 366nm and 620nm (after derivatisation). Rf, colour of 

the spots and densitometric scan were recorded [9, 10]. 

Result and Discussion 

Macroscopy 

Leaves of Bryophylum pinnatum Lam (Oken) Variable, 

decussate, lower leaves were usually simple, upper leaves are 

3-5 foliate, long petioles. Leaflet were ovate or elliptic crenate 

or serrate. 

Transversey cut pieces of dried rhizome of Bergenia ligulata 

Wall were 6 cm long and 1 to 2 mm in diameter. External 

surface were reddish brown in colour, wrinkled and 

irregularly shriveled bearing leaf scale in upper part and root 

below. A transverse cut portion shows 2 to 3 mm thick bark 

followed by a light coloured cambium ring and a woody 

portion which was surrounded by central pith. 

 

Microscopic 

Ts of rhizome shows cork divided into 2 zones, the outer 

consist of few layer of slightly compressed cells filled with 

brown contents and, inner multilayered zones composed of 

thin walled, tangentially elongated colorless cells followed by 

a single layer of cork cambium and few layer of secondary 

cortex made up of thick walled tangentially elongated 

rectangular cells with intercellular space. Some of the 

secondary cortex contains cluster and large rosette crystal and 

starch grains. Cortex is composed of parenchymatous cells. 

Most of cortical cells contain rosettes. Endodermis and 

pericycle are not seen. Vascular bundles are arranged in a 

ring. They are conjoint, collateral, and open. Phloem tissue is 

composed of sieve elements and parenchyma. 2-3 layered 

cambiums is present. Xylem consists of tracheids, vessels 

elements, and xylem parenchyma and xylem fibers. Pith is 

composed of rounded or oval parenchymatous cells. 

Tanniferous cells are seen abundantly both in cortical and pith 

region. 

The Bryohyllum pinnatum Lam (Oken) had Fragments of 

upper & lower epidermis in surface view embedded with 

cyclocytic stomata, where stomata is guarded by three cells 

forming a griddle around it, the cells of the upper epidermis 

are bigger in size with slightly wavy anticlinal walls unlike 

the cells, which is bit more wavy Transversely cut fragments 

of lamina showing thick cuticle, over two layered upper 

epidermis, a hypodermal layer embedded with anthocyanin 

pigments & a layer of palisade underneath it Longitudinal cut 

fragments of the petiole with prismatic crystals of calcium 

oxalate embedded in the parenchymatus cells. Longitudinally 

cut fragments of spiral vessels from the meristele [6]. 

 
 

  
Bergenia ligulata Wall  Bryophyllum pinnatum Lam (Oken) 
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Midrib enlarged Leaf lamina 

 

  
Vascular bundle  Lower epidermis, Collenchyma and Ground tissue 

 

  
Ventral portion of petiole  Dorsal portion of petiole 

 

  
Cork and cortex  Vascular bundle, Starch grains and Rosette crystals 

 

Fig 1: Macro – Microscopic feature, leaf of Bryophyllum pinnatum Lam (Oken) and rhizome of Bergenia ligulata Wall 

 

Table 1: Results of Standardization parameters 
 

Physiochemical Parameter Results n = 3%w/w 

 
Average ±SEM 

 
Leaf of Bryophyllum pinnatum Root of Bergenia ligulata 

Loss on drying 5.37±0.00 9.26±0.00 

Total Ash 20.54±0.34 15.03±0.09 

Acid Insoluble Ash 1.69±0.01 1.28±0.01 

Water soluble Ash 4.26±0.01 0.29±0.00 

Alcohol soluble extractive value 5.84±0.01 13.86±0.01 

Water soluble extractive value 40.87±0.00 15.88±0.00 
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Table 2: Results of preliminary phytochemical screening of aqueous 

extract 
 

Test Inference 
 

 
Bryophyllum pinnatum 

leaf (Aq. Extract) 

Bergenia ligulata root 

(Aq. Extract) 

Alkaloid - + 

Steroid + + 

Carbohydrate + + 

Tannin + + 

Flavanoids + + 

Saponins - + 

Terpenoid - + 

Coumarins + - 

Phenols - + 

Carboxylic acid - - 

Amino acids + - 

Resin + - 

Quinone - + 

 (+) – present; (-) – negative 

 
Table 3: RF values of sample of Bryophyllum pinnatum 

 

Short UV Long UV Post derivatisation 

- - 0.14 (Purple) 

- 0.16 (F. red) - 

0.21 (L. green) 0.21 (F. red) 0.21 (Purple) 

- - 0.32 (Purple) 

0.40 (D. green) 0.40 (F. red) 0.40 (D. Purple) 

- - 0.43 (Purple) 

0.46 (L. green) - 0.46 (Purple) 

- 0.48 (F. red) - 

- - 0.51 (Purple) 

0.56 (L. green) 0.56 (Pink) - 

0.65 (D. green) 0.65 (F. red) 0.65 (Purple) 

- 0.71 (F. red) 0.71 (Purple) 

- 0.79 (F. red) 0.79 (Purple) 

- 0.83 (F. red) - 

- - 0.90 (D. Purple) 

*F – fluorescent 

 
Table 4: RF value of sample of Bergenia ligulata Wall 

 

Short UV Long UV Post derivatisation 

0.07 (L. green) - - 

- - 0.12 (L. red) 

- 0.18 (F. blue) - 

0.26 (D. green) 0.27 (F. blue) - 

- - 0.34 (L. red) 

- 0.38 (F. blue) - 

0.48 (D. green) - 0.48 (D. red) 

- 0.51 (F. blue) - 

- 0.59 (F. blue) - 

0.64 (D. green) - - 

- 0.88 (F. blue) - 

*D - dark; L - light; F – fluorescent 

 

HPTLC 

Thin layer chromatography of ethanolic extract of leaf of 

Bryophyllum pinnatum Lam (Oken) and rhizome of Bergenia 

ligulata Wall showed presence of various compounds as 

represented in Photodocumentation and densitometric scan at 

various wavelength. Photo-documentation of ethanolic extract 

of Bryophyllum pinnatum under short UV showed 5 spot with 

Rf value 0.21, 0.40, 0.46, 0.56, 0.65, long UV 9 spot with Rf 

value 0.16, 0.21, 0.40, 0.48, 0.65, 0.65, 0.71, 0.79, 0.83 and in 

post derivatization10 spot with Rf value 0.14, 0.21, 0.32, 

0.40, 0.43, 0.46, 0.51, 0.65, 0.71, 0.79, 0.90 were visualized. 

Photo-documentation of ethanolic extract of Rhizome of 

Bergenia ligulata under short UV showed 4 spots with Rf 

value 0.07, 0.26, 0.48, 0.64, long wave showed 6 spots with 

Rf value 0.18, 0.27, 0.38, 0.51, 0.59, 0.88 and in post 

derivatization 3 spots with Rf value 0.12, 0.34, 0.48 were 

visiualized. The major problems faced in case of 

Pashanabheda (Bergenia ligulata) is lack of authentic source 

due to its over exploitation So it is essential to compare of the 

other source of Pashanabheda that is Bryophyllum pinnatum 

to manage the health problems. 

 

Conclusion 

The comparative analysis of microscopic and 

chromatographic fingerprinting showed some similarities in 

both source of pashanbheda. It revealed various chemical 

constituents (steroids, Carbohydrates, Tannin and Flavanoids) 

are common and RF value 0.4 is common but the therapeutic 

effect of Bryophyllum pinnatum and Bergenia legulata may be 

due to their chemical entity which are in more concentration 

so one can be used in the absence of other. 

 
Table 5: HPTLC Photodocumentation of sample of Ethanolic extract 

of Bryophyllum pinnatum and Bergenia ligulata 
 

 

  

Short UV Long UV Post derivatization 

Track 1: Bryophyllum pinnatum - 3µl 

Track 2: Bryophyllum pinnatum - 6µl 

Track 3: Bryophyllum pinnatum - 9µl 

Solvent system: Chloroform: Ethanol (9.8:0.2) 

 

 

 
 

Short UV Long UV Post derivatisation 

Track 1: B. ligulata- 3µl 

Track 2: B. ligulata- 6µl 

Track 3: B. ligulata- 9µl 

Solvent system: Toluene: Ethyl aetate: Formic acid (4:6:1) 
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Track 3: Bryophyllum pinnatum Lam (Oken)  Track 3: Bergenia ligulata Wall 

 

  
 

Densitometric scan of the sample of Bryophyllum pinnatum in 254nm  Densitometric scan of the sample of B.ligulata in 254 nm 

 

  
 

Densitometric scan of the sample of Bryophyllum pinnatum in 366nm  Densitometric scan of the sample of B. ligulata in 366 nm 

 

  
 

Densitometric scan of the sample of Bryophyllum pinnatum in 620nm  Densitometric scan of the sample of B. ligulata in 620 nm 
 

Fig 2: Densitometric scan of the sample of Bryophyllum and B. ligulata at 254 nm. 
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