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ABSTRACT

Introduction: Punarnavadi kwatha is one among the commonly used medicine in Ayurvedic practice, mentioned in 
Chakradatta in sopha chikitsa. Main indications of Punarnavadi kwatha are Sarvanga sopha (generalised oedema), 
Udara (ascites), Kasa (cough), Soolam (colicky pain), and Swasa (dyspnoea) associated with Pandu (anaemia). 
For the purpose of quality assurance and uniformity, scientific verification of Ayurvedic medications is important. 
Usage of modern analytical techniques helps in the proper authentication of medicines. In the present study, high-
performance thin-layer chromatography (HPTLC) fingerprinting of Punarnavadi kwatha aimed to assess the 
different phytoconstituents.

Materials and Methods: Methanolic extract of Punarnavadi kwatha was subjected to HPTLC fingerprinting using 
the solvent system toluene:ethyl acetate:formic acid (6:3:0.5). Toluene is a least polar solvent, ethyl acetate is mid 
polar solvent and formic acid is highly polar so in this solvent system, maximum separation of compounds took place.

Results and Discussion: The number of peaks obtained at visualization 254 nm was 8 and total area of compounds 
in is 30309.5. Visualization at 366 nm, number of peaks was 12 and total area is 42473.2.

Conclusion: Thus, the study revealed that HPTLC fingerprinting of formulations can be used in the quality control 
of ayurvedic medicaments. The maximum separation of compounds occurred at this solvent system.

1. INTRODUCTION

Punarnavadi kwatha is a most commonly used polyherbal 
formulation in Ayurvedic medical practice. There are many 
references for the formulation in ancient scriptures of Ayurveda. In 
Chakradatta (Chikitsa Samgraha), a unique textbook of Ayurveda, 
first documented description about Punarnavadi kwatha is seen 
while explaining Chikitsa (treatment) of Sopham (oedema).[1] Later, 
Bhaishajya Ratnavali explains Punarnavadi kwatha in Udara chikitsa 
(treatment of ascites).[2] In Sarngadhara Samhita in the context of 
Ayurvedic dosage form kwatha (decoction), Punarnavadi kwatha 
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is mentioned.[3] In Sahasrayogam, a malayalam compilation book 
describes the formulation Punarnavadi kwatha in both Pandu (anaemia) 
and Udara (ascites) chikitsa (treatment).[4] The Ayurvedic formulary of 
India referred the formulation mentioned in Chakradatta.[5]

The ingredients of this polyherbal formulation as per Ayurvedic 
Formulary of India are Punarnava (Boerhaavia diffusa Linn.), 
Nimba (Azadirachta indica A. Juss), Patola (Trichosanthes dioica 
Roxb.) Sundi (Zingiber officinale Rosc.), Tiktha (Picrorhiza kurroa 
auct Non-Royle.), Amrita (Tinospora cordifolia (Wild). Miers ex 
Hook. f and Thoms) Daru, (Cedrus deodara Roxb.), and Abhaya 
(Terminalia chebula Retz.). Main indications of Punarnavadi kwatha 
are Sarvanga sopha (generalised oedema), Udara (ascites), Kasa 
(cough), Soolam (colicky pain), and Swasa (dyspnoea) associated 
with Pandu (anaemia).
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In a polyherbal formulation, pharmacological actions are mainly 
contributed by the combination of ingredient drugs. The scientific 
validation of Ayurvedic medicines is a need of hour for the quality 
control and standardization. In the present study, high-performance 
thin-layer chromatography fingerprinting Punarnavadi kwatha was 
done to analyze the different phytoconstituents.

2. MATERIALS AND METHODS

10 ml of Punarnavadi Kwatha samples was taken and evaporated to 
dryness in a water bath. Residue from evaporated sample was reconstituted 
in 1 ml of methanol, filtered through a syringe filter. Solvent system used 
was toluene: ethyl acetate: formic acid.[6] High-performance thin-layer 
chromatography (HPTLC) plate consists of 6 × 10 cm, precoated with 
silica gel 60 F254 thin-layer chromatography (TLC) plates (E. Merck) 
(0.2 mm thickness) with aluminum sheet support. The spotting device 
was a CAMAG Linomat V Automatic Sample Spotter (CamagMuttenz, 
Switzerland); the syringe, 100 µL (from Hamilton); the developing chamber 
was a CAMAG glass twin trough chamber (6 × 10 cm); the densitometer 
consisted of a CAMAG TLC scanner 3 linked to WINCATS software.

Developed the plate using the solvent system in twin trough chamber 
previously saturated with the solvent system for 30 min, washed the 
syringe twice with methanol. Dried the plate and placed it in the 
scanner. For absorption reflection mode scan the plate in ultraviolet 
(UV) 254 nm and 366 nm using Deuterium, Tungsten, and Mercury 
lamp, respectively. Scanned all the tracks. Took the finger print of 
each track. UV spectra spots can be compared in the spectrum display. 
Applied 10 µl of the extract on HPTLC plate and develop the plate to 
a distance of 8 cm using toluene: ethyl acetate: formic acid (6:3:0.5). 
After development allowed the plate to dry in air and examined under 
ultraviolet light 254 nm and 366 nm. Observed the plate under UV 
light at 254 nm and 366 nm. Recorded the Rf value and color of the 
resolved bands. After visualization and scanning, sprayed the plate 
with anisaldehyde sulfuric acid reagent and heat at 105°C till the color 
of the bands appears. Record the Rf value and color of the bands.

3. OBSERVATION AND RESULTS

HPTLC finger printing profile Punarnavadi Kwatha was done using 
methanolic extract Visualized the plates under 254nm and 366nm. 
Results obtained are tabulated below.

3.1. Area and Peaks of Methanol Extract of Punarnavadi 
Kwatha at 254 nm
Total 8 peaks were obtained for methanol extract of Punarnavadi 
Kwatha at 254 nm. These 8 peaks were defined with max Rf value of 
0.06 with area 685.8 AU, max Rf value of 0.01 with area 10185.2, max 
Rf value of 0.24 with area 8752.9 AU, max Rf value of 0.47 with area 
1824.2 AU, max Rf value of 0.56 with area 1332.6 AU, max Rf value 
of 0.58 with area 4949.7 AU, max Rf value of 0.78 with area 1711.3 
AU, and max Rf value of 1.07 with area 867.8, respectively, which are 
tabulated as follows in Chart 1, Table 1 and Figure 1.

3.2. Area and Peaks of Methanol Extract of Punarnavadi 
Kwatha at 366 nm
Total 12 peaks were obtained for methanol extract of Punarnavadi 
Kwatha at 366 nm. The peaks were obtained with max Rf value of 
0.08 with area 551.4AU, max Rf value of −0.04 with area 6045.8 AU, 
max Rf value of 0.05 with 1777.2 AU, max Rf value of 0.12 with 
area 1769.0 AU, max Rf value of 0.19 with 532.0 AU, max Rf value 

of 0.25 with area 6837.2 AU, max Rf value 0.48 with area 4379.5 
AU, max Rf value of 0.58 with area 3979.0AU, max Rf value 0.56 
with area 13102.4 AU, max Rf value of 0.63 with area 2320.7, max Rf 
value of 0.85 with area 411.3 AU, max Rf value with 1.00 with 6395.6, 
and max Rf value with 1.15 with 791.0 AU, respectively, which are 
tabulated as follows in Chart 2 and Figure 2.

4. DISCUSSION

High-performance thin-layer chromatography fingerprinting of 
Punarnavadi kwatha was not available in the previous literature. In 
a previous study of Hptlc finger printing of Pathyashadanga kwatha, 
similar methodology was adopted.[6] Total 8 peaks were obtained for 
methanol extract of Punarnavadi Kwatha at 254 nm. While analyzing 
the percentage area of compounds, max Rf value of 0.01 with area 
10185.2, max Rf value of 0.24 with area 8752.9 AU and max Rf 
value of 0.58 with area 4949.7 AU were the compounds identified 
with maximum percentage area. At visualization 366 nm, total 12 
peaks were obtained. Max Rf value of 0.82 with area 16729.5, max 
Rf value 0.56 with area 13102.4 AU, and max Rf value of 0.25 with 
area 6837.2 AU were the major identified compounds. After the 
process of derivatization also, the maximum separation of bands was 
visible as shown in Figure 3. In the quality control and standardization 
procedures, HPTLC fingerprinting can be used as a tool.

5. CONCLUSION

From the analysis, it was came to know that using the HPTLC fingerprinting, 
total 8 peaks were obtained for methanol extract of Punarnavadi Kwatha 
at 254 nm. At visualization 366nm, total 12 peaks were obtained. 
Development of HPTLC finger-printing profile of the pharmacologically 
active specific chemical constituent of herbal formulations plays key role 
in correct identification and to confirm the quality as well as purity of the 
formulations. Quality control and standardization of ayurvedic medicines 
are need of hour using modern analytical techniques.
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Chart 2: Overview graph of methanol extract of Punarnavadi Kwatha at 366 nm

Chart 1: Overview graph of methanol extract of Punarnavadi Kwatha at 254 nm

Figure 2: Visualization at 366 nmFigure 1: Visualization at 254 nm
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Figure 3: Visualization after derivatization in white light

Table 2: Area and peaks of methanol extract of Punarnavadi Kwatha at 366 
nm

Peak Start Rf Max Rf End Rf Area Area %

1 −0.08 −0.06 0.04 551.4 1.45

2 −0.04 −0.01 0.05 6045.8 15.95

3 0.05 0.06 0.10 1777.2 4.69

4 0.12 0.14 0.19 1769.0 4.67

5 0.19 0.20 0.24 532.0 1.40

6 0.25 0.31 0.32 6837.2 12.87

7 0.43 0.47 0.53 1939.6 5.12

8 0.56 0.60 0.63 13102.4 34.57

9 0.63 0.66 0.74 2320.7 6.12

10 0.85 0.82 0.90 16729.5 1.09

11 1.00 1.06 1.13 6395.6 16.87

12 1.15 1.20 1.25 791.0 2.09

Table 1: Area and peaks of methanol extract of Punarnavadi Kwatha at 254 
nm

Peak Start Rf Max Rf End Rf Area (AU) Area %

1 −0.08 −0.06 0.04 685.8 2.26

2 −0.04 −0.01 0.10 10185.2 33.60

3 0.14 0.24 0.32 8752.9 28.88

4 0.41 0.47 0.50 1824.2 6.02

5 0.53 0.56 0.57 1332.6 4.40

6 0.58 0.62 0.66 4949.7 16.33

7 0.73 0.78 0.88 1711.3 5.65

8 1.03 1.07 1.12 867.8 2.86
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