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Abstract 
The study deals with tools and techniques employed in pharmacognosy as well as the physicochemical and phytochemical activity evaluation of 
formulation composed with Bharangi, Sunthi and Pippali. This formulation first mentioned by Yogratnakar for the treatment of shwas disorders. 
Pharmacognostic evaluation helps to screen the commercial varieties, substitutes, adulterants and any other quality control of the drugs. It is a 
simple and reliable tool, helps to obtain information about biochemical and physical properties of crude drug (bharangi-sunthi-pippali). 
Physicochemical study involves assessing parameters like pH, absorption spectra, partition coefficients, and other specific chemical properties. It 
is a rapid, cost-effective, and standardized method that can be used to assess potential dermal toxicity. Phytochemical screening not only helps to 
reveal the constituents of the plant extracts and the one that predominates over the others but also is helpful in searching for bioactive agents that 
can be used as dietary supplement. 
This study provides the scientific data for the proper identification and establishment of standards for the use of the research drug. 
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Introduction 
Medicinal plants are playing very active role in traditional 
medicines for the treatment of various ailments. However a 
key obstacle, which has hindered the promotion in use of 
alternative medicines in the developed countries, is no 
evidence of documentation and absence of stringent quality 
control measures. There is a need for the record of all the 
research work carried out on traditional medicines in the form 
of documentation. With this drawback, it becomes extremely 
important to make surety about the standardization of the 
plant and parts of plant to be used as a medicine. For the 
process of standardization, we can use different techniques 
and methodology to achieve our goal in the stepwise 
manner e.g. pharmacognostic, physicochemical and 
phytochemical studies. These steps and processes are helpful 
in identification and standardization of the plant material. 
Correct characterization and quality assurance of starting 
material is an essential step to ensure reproducible quality of 
herbal medicine which will help us to justify its safety and 
efficacy. For this purpose we have done pharmacognostic 
studies, physicochemical studies & Phytochemical studies of 
the herbs popularly used in ayurvedic practice for their anti-
asthmatic activity. The present study of the research drug 

consists of Bharangi (Clerodendrum indicum Linn.), Sunthi 
(Zingiber officinale Rosc.), and Pippali (Piper longum Linn), 
is described in ‘Yogaratnakar’ for the treatment of shwas 
disorders. The constituent herbs of the research drug are 
reported for pharmacological activities which are beneficial in 
treatment of Tamakshwas (BronchialAsthma). Bharangi 
(Clerodendrum indicum Linn.) has anti-histamine activity [5]. 
The roots have antispasmodic, anti-inflammatory activity [6]. 
Sunthi (Zingiber officinale Rosc.) shows marked anti-
inflammatory activity in rats which is comparable to 
prednisolone [7]. Acetone extract of rhizomes of Z. officinale 
is attributed with the antioxidant property [8]. The milk extract 
of Pippali (Piper longum Linn.) reportedly increases the rate 
of respiratory flow [9]. Significant effect in controlling the 
frequency and severity of the asthmatic attack was observed 
with P. longum powder in a clinical study [10]. The goal of 
asthma treatment has shifted from symptom relief to disease 
control and it also ensures the patient's wellbeing. Herbal 
preparations have been cited as the third most popular 
complementary treatment modality. So the main goal of this 
present study is to evaluate the effect of bharangadi yoga on 
bronchial asthma after proper standardization. 
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Materials and Methods 
1. Instruments for Pharmacognostic Study:  

• Compound Microscope  
• Glass apparatus  
• Glass slide  
• Cover glass 

 
2. Instruments for Physicochemical Study 

• Muffle furnace  
• Infrared Moisture content apparatus  
• pH meter  

 
3. Instruments for Phytochemical Study 

• Soxhlet apparatus 
• TLC apparatus 
• UV viewing chamber  
• HPTLC apparatus  
• UV spectroscope  
• HPLC apparatus 
• FTIR apparatus  

 
4. Chemical Used 

• For preparation of extraction of the formulation were-
Petroleum Ether, Chloroform, Acetone, Ethyl Acetate, 
Ethanol and Distilled Water.  

• For phytochemical study-Mayer‘s Reagent, 
Dragendroff‘s Reagent, Fehling Reagent, Benedict’s 
Reagent, Ninhydrin reagent, Ferric Chloride Solution 
etc. 

 
Methods of Pharmacognostic Study 
• Collection of the Samples: All the plant materials were 

collected from reputed local supplier after proper 
authentication by dept. of Dravyaguna. 

• Preparation of the Research Drug: After proper 
authentication, the entire dried herbs were cleaned 
properly and foreign materials were differentiated. Then 
washed and dried, leaves, bark, root of bharangi, rhizome 
of sunthi, fruit of pippali were taken in equal amount and 
crushed into fine powder form and used for macroscopical 
and microscopial study. Again the same were made into 
coarse powder and then was subjected to the soxhlet 
procedure. The aqueous extract from soxhlet extraction 
was made to powder form through rotary evaporation and 
lypholisation for study. 

• Method of Macroscopical Study: The samples were 
identified and authenticated by macroscopical study by its 
shape, size, colour, taste & texture of the samples by 
inspecting the raw coarse drugs and by organoleptic 
evaluation. Macroscopy was done both of the crude drug 
and the powder. Powders were also analysed by 
organoleptic evaluation. 

• Method of Microscopical Study: This was done to find 
out the internal structure like xylem, phloem, cell sieve 
etc., by transverse section of raw herbs and by study of 
powder microscopy. 

 

 
 

Fig 1: Method of Microscopical Study of transverse section of raw 
herbs 

 
• Aims & Objectives of Physicochemical Studies: 
 Determination of pH value 
 Determination of moisture content 
 Determination of Total Ash value (Acid insoluble and 

Water soluble) 
 Fluorescence Analysis of plant powder 

 
• Instruments used for physicochemical study: 
 

  
 

Fig 2: Closed & open moisture content apparatus 
 

  
 

Fig 3: Closed & open muffle furnace 
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Fig 4: pH Meter (Potentio meter) 

• Aims & Objectives of Phytochemical Studies 
 Determination of extractive value by different solvent 

system.  
 Analysis of phytochemical constituents: Alkaloid, 

Tannin, Flavonoids, Glycoside etc.  
 Chromatographic analysis: TLC, HPTLC, HPLC 
 UV-Visible Spectroscopic analysis. 
 Fourier transform infrared spectroscopy (FTIR) 

 
• Instruments for Phytochemical Studies 

 

   
 

Fig 5: FTIR 
 

  
 

Fig 6: Phytochemical analysis  Fig 7: HPTLC 
 

Observation 
 

Table 1: Organoleptic evaluation 
 

Sample Powder Parts Colour Texture Smell 
Taste 

Rasa (primary) Anurasa (secondary) 
Bharangi Leaves and Root Creamish Fine Characteristic (Astringent) Tikta Madhura 

Sunthi Rhizomes Creamish Fine Aromatic (Pungent) Katu Madhura 

Pippali Fruit Brown Fine Aromatic 
(Astringent) Katu Madhura 

 
Microscopic Study of Bharangi 
 

 

Root section shows Cortex; 
Cortical sclerenchyma; Sieve 
elements; Starch grains; 
Secondary xylem; Xylem fibres 

 

Leaf section shows: Palisade 
cells; epidermis; collenchyma; 
xylem; lower phloem 

 
Powder Microcopy of Bharangi 
Light brown; shows vessels reticulate, spiral and with 
bordered pits, starch grains simple and compound, round to 
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oval, measuring up to 20 micron dia. and acicular crystals; stone cells. 
 

   
 

Fig 8: Powder microscopy of bharangi 
 

  
 

Fig 9: Microscopic study of shunthi 
 

Transverse section of rhizome shows cortex Of isodiametric 
thin walled parenchyma with scattered vascular strands and 
numerous isodiametric idioblasts a yellow to reddish brown 
oleo resin, parenchyma of cortex and Stele packed with 
flattened rectangular, ovate, starch grains. 
 

   
 

Fig 10: Powder microscopy of shunthi 

Powder microscopy of Sunthi showing-Fibers, Starch grains, 
epidermal cells 
 
Microscopic Study of Pippali 
 

  
 

Fig 11: Microscopic study of pippali 
 

Single layered, thin-walled epidermis followed by a narrow 
zone of 2 to 5 layers, of round, oval, rectangular, lignified 
stone cells with wide lumen; rest of mesocarp very wide 
consisting of oval to polygonal, collenchymatous cells 
containing brownish contents; a few vascular traces found 
scattered in this zone; inner zone consisting of stone cells 
similar in shape and size to those found scattered in outer 
zone; male and female flower attached to inner layer of 
mesocarp. 

 

   
   

Fig 12: Powder microscopy of pippali 
 

Powder microscopy of Pippali fruit-Parenchyma, Round to 
oval starch, Starch grains. 
 
Results 
 

Table 2: Moisture content % of formulation 
 

Research Drug  Moisture Content (%)  
Bharangi+Shunthi+Pippali 5.2%  

Hygroscopic in nature 
 

Table 3: pH value of the formulation 
 

pH value  Impression  
5.216  Acidic  

 
Table 4: Ash Value of the formulation 

 

Sample  Total Ash  Water Soluble Ash  Acid insoluble Ash  
Formulation  4.67%  3.6%  0.833%  
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The above results of Total Ash value (4.67%) reveals that the 
research formulation (Bharangi+Shunthi+Pippali) leaves 
behind very little residue after ignition. Among that a minute 
amount of ash is insoluble in acid (0.833%) and a good 
amount of it is water soluble (3.6%). 
 
The Phytochemical Study 
The phytochemical study of drug formulation 
(Bharangi+Shunthi+Pippali) showed the presence of alkaloids 
in chloroform and water extract of formulation, carbohydrate 

present in ethanol and water extract of formulation, 
phytosterol present in chloroform and ethanol extract of 
formulation, protein and amino acid present in petroleum 
ether extract of formulation, tannin present in petroleum ether, 
ethyl acetate, acetone, ethanol, and water extract of 
formulation, flavonids present in petroleum ether, ethyl 
acetate, acetone, ethanol extract of formulation, saponin 
present in ethyl acetate, ethanol, water extract of formulation 
and fixed oil present in chloroform and acetone extract of 
formulation. 

 

   
View of the formulation 

under daylight 
view of the formulation under 
short UV wavelength(254nm) 

view of the formulation under 
long UV wavelength(366nm) 

Fig 13: Powder fluorescence analysis 
 

Thin Layer Chromatography  
 

Table 4: Rf VALUE of Alcoholic Extract of the formulation 
(Bharangi+ Shunthi+ Pippali): 

 

Spot No. Solute Front Solvent Front Rf Value 
1 8.5cm 18.5 cm 0.45 
2 13.5cm 18.5 cm 0.72 

 
Table 5: Rf VALUE of Aqueous Extract of the formulation: 

 

Spot No. Solute Front Solvent Front Rf Value 
1 2.6cm  18.5 cm  0.14  
2 8cm  18.5 cm  0.43  

 
The following figures represent TLC plates where the left two 
spots are water spots and right twos are alcoholic spots (under 
visible light, uv 254nm, uv 366nm). 

 

   
 

Fig 14: TLC plate under visible light, UV 254nm, UV366nm 
respectively 

 

HPTLC Plate under 254nm and 366nm  
 

  
 

Fig 15: HPTLC plate under 254nm and 366nm respectively 
 

Fourier Transform Infrared Spectroscopy (FTIR)  
This FTIR analysis of the formulation indicating the 
maximum compounds found at the wave length of 2923 cm-1, 
1630 cm-1 which may be indicating the presence of carbonyl 
and phenolic functional group. 
 
Discussion 
The organoleptic characteristics were determined for the 
intact drug and powdered materials of the three individual 
herbs i.e. Bharangi (Clerodendrum indicum Linn.), Sunthi 
(Zingiber officinale Rosc.), and Pippali (Piper longum Linn). 
Light and electron microscope images of cross-section of leaf 
and powdered microscopy of the herbs individually revealed 
useful diagnostic features. Phytochemical, physicochemical 
including fluorescence analysis of powdered drug proved 
useful to differentiate the powdered drug material. High 
performance liquid chromatography analysis showed the 
presence of important phytoconstituents such as gallic acid. 
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The FTIR analysis of the formulation 
(Bharangi+Shunthi+Pippali) indicating the presence of 
carbonyl and phenolic functional group. Soxhlet extraction 
showed the presence of active constituents dissolution rate in 
both alcoholic and aqueous media.  
The data generated from this study helped in the 
authentication of the herbs in the formulation. So, furthermore 
the formulation (Bharangi+Shunthi+Pippali) has gone through 
experimental and clinical study. 
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