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Due to multipurpose use and effect of 
Rasayana in ancient India was much developed than today. 
veda has been well discussed in classical text of 
tific communities for research because of their preventive and curative action. The 
Pippali-Rasayana were tested by modern techniques. For this the antioxidants of 
by quantitative and qualitative analysis of phenolic extracts of 
performance liquid chromatography (HPLC) meth
Pippali Rasayana indicates its Rasayana
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INTRODUCTION  
Ayurveda is our old age science of life and medicine 
is on the go of popularizing and has seen a treme
dous increase in the attention level and curiosity of 
people globally since past 3 decades. The desire to 
live, one of the basic instincts has been common to 
all living creatures ever since the first unicellular 
organism evolved on this graceful earth. This desire 
itself was the cause élan vital which lead to the su
cessful evolutionary progress into more structurally 
and functionally developed unicellular and later into 
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ABSTRACT 
Due to multipurpose use and effect of Rasayana therapy it is considered as most prospective area for research. 

in ancient India was much developed than today. ‘Rasayana-tantra’ an integral part of 
has been well discussed in classical text of Ayurveda. In present scenario these concepts attracts the scie

tific communities for research because of their preventive and curative action. The Rasayana
were tested by modern techniques. For this the antioxidants of Pippali-Rasayana

by quantitative and qualitative analysis of phenolic extracts of Pippali-Rasayana by photometry and High
performance liquid chromatography (HPLC) methods respectively. The presence of antioxidant compounds in 

Rasayana properties. 
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and sophisticated living being on earth, so consi
ered due to his tremendous intellectual abilities is in 
no way at par from this. On the contrary, he is a step 
ahead, in the sense, desires not only to live,
live a long, happy and disease free life as far as po
sible. The times have changed since revered sages 
had described about the means and methods of lea
ing such a life, emphasis being laid on 
Sadvrita and mainly the avoidance of 
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Prajnaparadha, the root cause of all diseases1. In the 
blown up human civilization of present era, in the 
midst of increased pronicity and various stresses, it 
is natural to anticipate majority of population as hav-
ing undesired health problems resulting in short life 
span. This was envisaged by our ancient revered 
Acharyas and they have found the solution thou-
sands of years ago, after an extensive search to ex-
plore the means and methods for Hitayu, Sukhayu 
and Dirghayu in the concept of Rasayana which not 
only helped attain longer, healthier life but also 
helped curtail some of the dreadful diseases2. 
It has been established that oxidative stress is among 
the major causative factors in induction of many 
chronic and degenerative diseases including athero-
sclerosis, ischemic heart disease, ageing, diabetes 
mellitus, cancer, immunosuppressant, neurodegener-
ative diseases and others3. A great number of aro-
matic, medicinal, spice and other plants contain 
chemical compounds exhibiting antioxidant proper-
ties. Oxidative process is one of the most important 
routes for producing free radicals in foods, drugs and 
even in living systems4,5. The most effective path to 
eliminate and diminish the action of free radicals 
which cause the oxidative stress is anti-oxidative 
defense mechanisms. Antioxidants are those sub-
stances which possess free radical chain reaction 
breaking properties. Recently there has been an up-
surge of interest in the therapeutic potential medici-
nal plants as antioxidants in research6. Antioxidant 
reduces oxidative stress-induced tissue injury. 
Among the numerous naturally occurring antioxi-
dants; ascorbic acid, carotenoids and phenolic com-
pounds are more effective7. They are known to in-
hibit lipid peroxidation (by inactivating 
lipoxygenase), to scavenge free radicals and active 
oxygen species by propagating a reaction cycle and 
to chelate heavy metal ions8. The study done on me-
dicinal plants and vegetables strongly supports the 
idea that plant constituents with antioxidant activity 
are capable of exerting protective effects against ox-
idative stress in biological systems9,10.  
On continuation of our experimental work for the 
search of antioxidant activity of medicinal plants, we 

studied extracts of Pippali-Rasayana11. The presence 
of phenolic compound was evaluated during the 
course of work. The qualitative and quantitative es-
timation of phenolic compounds in Pippali-
Rasayana has been done by HPLC and photometry 
methods. The assessment of such properties remains 
an interesting and useful task, particularly for find-
ing new sources for natural antioxidants7. With the 
advancement of technology came in modernized 
machine and manufacturing technique which result 
in increased efficacy & palatability of ancient for-
mulations ultimately giving wonderful result to the 
patients, hence giving new horizons to the Ayurvedic 
industry.  
Material and methods: 
Fruits of Piper longum L. of large variety were se-
lected and collected from local market in Varanasi. 
It was authenticated by consulting the senior teach-
ers of Department of Dravyaguna, Faculty of Ayur-
veda, Institute of Medical Sciences, Banaras Hindu 
University, Varanasi, and also by consulting the au-
thentic literature available on P. longum. The select-
ed P. longum fruits were washed with distilled water 
and dried in indirect sunlight. After that these were 
powdered and stored in an airtight container for fur-
ther use. 
A healthy Butea monospermum of red variety is se-
lected and authenticated by consulting the senior 
teachers of Department of Dravyaguna, faculty of 
Ayueveda, Institute of Medical Sciences, Banaras 
Hindu University, Varanasi. Then the parts (leafs, 
flowers, stem, and root bark) of B. monospermum 
were collected from the forest of Vindhyanchal 
mountain region of Mirzapur district, Uttar Pradesh, 
India. The collected materials were washed with dis-
tilled water and dried in indirect sunlight. By these 
collected parts of B. monospermum, alkali water is 
prepared by following the guidelines of Susruta-
samhita12. 
Pippali-Rasayana was prepared by impregnation of 
Pippali powder with alkali water (kshara water) of 
Palash13. The number of impregnation is not men-
tion by Acharya Caraka13. But Acharya Yogendra 
Nath Sen has mentioned that the number of 
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bhawana should be seven6. The Pippali powder is 
impregnated with alkali water of B. monospermum 
for seven times and then it was fried with cow ghee. 
For evaluation of qualitative and quantitative antiox-
idant content of P. longum and Pippali-Rasayana 
four samples were separated these are -  
1 – Powdered P. longum. 
2 – P. longum after one impregnation with alkali 
water. 
3 – P. longum after seven impregnations with alkali 
water. 
4 – Seven time impregnated P. longum after fried 
with cow ghee. 
 
Qualitative analysis i.e. total phenol content 
through spectrophotometry: 
Material used: Test tubes, Folin reagent, sodium 
bicarbonate, spectrophotometer etc. 
Methods: Samples were kept to 50% methanol wa-
ter for over night.100μl of each sample was kept in 
separate test tube and maintained the volume up to 
1ml, 0.5ml of folin reagent was added there after 
fallowed by addition if 1ml of 20% Na₂CO₃. Blue 
color was appeared. The whole setup was kept for 20 
minute at room temperature. 10ml DW was added 
and then OD was taken at 725nm in spectrophotom-
eter. Standard curves of gallic acid were prepared 
and total phenolic concentrations were calculated in 
terms of gallic acid equivalents. Statistical analysis 
was performed by computer software SPSS16. The 
data were subjected to ANOVA. 
 
Observation and Result 
Total phenol content of samples 
Calculation 
OD of each of four samples was taken for three 
times. Table1. 
The mean of OD of each sample was calculated by 
applying the ONE WAY ANOVA.  
Total phenol content = 12.822 x OD mg phenolic 
per gram of fresh samples equivalent to gallic acid. 
The phenol content of sample 1 was found to be 
1.7267 mg phenolic per gm of fresh samples equiva-
lent to gallic acid. 

Whereas phenol content of sample 2 was 1.5500 mg, 
sample 3 was 1.4400 mg and sample 4 was 2.2600 
mg phenolic per gm of fresh samples equivalent to 
gallic acid. 
Result 
The phenol content of sample 1 was found to be 
1.7267 mg phenolic per gm of fresh samples equiva-
lent to gallic acid. Whereas phenol content of sample 
2 was 1.5500 mg, sample 3 was 1.4400 mg and 
sample 4 was 2.2600 mg phenolic per gm of fresh 
samples equivalent to gallic acid. 
Out of all the four samples, the sample 4 showed 
highest amount of phenolic acid compared to the 
other samples. The second best sample was sample 
1fallowed by sample 2 and sample 3. (Table 1 & 
Fig. 1) 
 
Qualitative analysis of phenol compounds 
through HPLC 
Material used: Ethanol water, screw-capped tubes, 
whatman filter paper, Winchrom integrator, HPLC. 
system (Shiadzu Corporation, Kyoto, Japan). 
Methods: Two grams of each sample were mixed in 5 
ml of ethanol water (80 : 20 V/V ). The prepared sam-
ples were placed in separate screw-capped tubes and 
the suspensions were subjected to ultrasonication 
(Branson Sonifier, USA) at 60% duty cycles for 
15min at 4 °C followed by centrifugation at 7500 
rev/min for 15min. The supernatant was subjected to 
charcoal treatment to remove pigments in each of the 
samples and transferred to screw-capped glass tubes 
after passage through Whatman filter paper no.1. 
The residue was re-extracted twice and the superna-
tant was pooled prior to evaporation under vacuum 
(Buchi Rotavapor Re Type). The dried samples were 
resuspended in 1.0ml high performance liquid chro-
matography (HPLC) grade methanol by vortexing 
and stored at 4°C for analyses. All of the samples 
were prepared in triplicate. 
 
HPLC analysis 
HPLC of the samples was performed according to 
Singh et al. (2002) with an HPLC System (Shiadzu 
Corporation, Kyoto, Japan) equipped with two Shi-
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madzu LC 10 ATVP reciprocating pumps, a variable 
UV–VIS detector (Shimadzu SPD-10AVP) and a 
Winchrom integrator (Winchrom). Reverse phase 
chromatographic analyses were carried out under 
isocratic conditions using a C-18 reverse phase HPL 
Column (250 x 4:6mm id, particle size 5μm Luna 5μ 
C-18 (2), Phenomenex, USA) at 25 °C. Running 
conditions comprised injection of a volume of 5 μl, 
mobile phase methanol: 0.4% acetic acid 
(80:20,v/v), flow rate 1ml/min, detection at 290nm. 
Samples were filtered through membrane filter 
(poresize 0.45µm, Merck) prior to injection into the 
sample loops. At least three runs were performed for 
each sample. Tannic, gallic, chlorogenic, ferulic, 
cinnamic and salicylic acids were used as internal 
and external standards. Phenolic compounds and 
salicylic acid present in the samples were identified 
by comparing retention time (RT) of standards and 
by co-injection. Concentrations were calculated by 
comparing peak area as of the reference compounds 
with those in the samples run under the same elution 
conditions. Statistical analysis was performed by 
computer software SPSS 16. The data were subject-
ed to ANOVA. (Table 1, fig. 1) 
Results: 
The HPLC analysis of samples yielded many peaks 
out of which only few are identified. 
Sample 1 
In HPLC analysis of sample No. 1 yielded total 22 
peaks out which only 4 were identified i.e. Shikimic 
acid (Rt 2.623min), gallic acid (Rt 3.798), rutin (Rt 
9.507) and salicylic acid (Rt 18.98). (Fig. 2) 
Sample 2 
In HPLC analysis of sample No. 2 which contained 
Pippali after one impregnation with Palash alkali 
water yielded total 5 peaks out of which only one 
was identified i.e. Rutin (Rt 9.507). (Fig. 3) 
Sample 3 
In HPLC analysis of sample No. 3 which contained 
Pippali after seven impregnation with Palash alkali, 
water yielded total 18 peaks out of which only four 
were identified i.e. Gallic acid (Rt 3.798), trans-
chlorogenic acid (Rt 4.989), syringic acid (Rt 7.803) 
and myrecetin (Rt 16.57). (Fig. 4) 

Sample 4 
In HPLC analysis of sample No. 4 which contained 
Pippali after seven impregnation with Palash alkali 
water and fried in cow ghee yielded total 16 peaks 
out of which only nine were identified i.e. Shikimic 
acid (Rt 2.623), gallic acid (Rt 3.7980), trans 
chlorogenic acid (Rt 4.989), syringic acid (Rt 7.803), 
Rutin (Rt 9.507), p – coumaric acid (Rt 10.75), 
synapic acid (Rt 11.967), myrecetin (Rt 16.57) and 
salicylic acid (Rt 18.98). (Fig. 5) 
 

DISCUSSION 
Ayurveda system of medicine is probably the first 
which effort to protect life from disease and aging in 
the form of Rasayana. Rasayana definitely have 
power to prevent or delay the aging process and age 
related disorders. How these Rasayana prevent ag-
ing and age related disorder is well mentioned in 
ayurvedic literature in the context of Rasayana-
tantra14,15. But it is the necessity of time that it 
should be proved on modern scientific parameters. 
Results indicate that the present Rasayana prepara-
tion contains considerable amounts of phenolic 
compounds. Phenolic compounds are well knoem 
for their antioxidants properties i.e. protect body 
from the free radical damage which contributes in 
aging and several degenerative processes.  
In the modern science among the theories of aging 
the theory of free radical damage is most popular 
and most acceptable16. In free radical theories how 
free radical form in body, it is common knowledge 
by now a days that oxygen, though crucial for life 
process produces highly reactive substance called 
free radical, as by product of ATP. These free radi-
cal form in body by the consumption of unwhole-
some diet or free radical diet. So due to unwhole-
some diet the production of free radical in body get 
increases and these free radicals can damage any 
part of body and may result in many serious diseas-
es. Free radicals are produced in mitochondria, and 
damage protein, lipids, nucleic acids of cells and 
mitochondria themselves – especially their DNA. 
The resultant DNA alterations and mutations lead to 
ageing and age-related degenerative diseases like 
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progressive dementia, vision loss, neurosensory 
deafness and abnormal cardiac and renal functions17. 
They also act upon RNA, causing accumulation of 
post-mitotic errors, and defective protein synthesis. 
Though Tissue damage caused by oxygen radical is 
often called oxidative damage, and factors that pro-
tect against oxygen radical damage are known as 
antioxidant. These by reducing the rate of chain ini-
tiation, by braking the chain propagation of radical 
damage and by free radical scavenging activities i.e. 
washout the free radical from the body protect 
against oxygen radical damage. 
While regarding Pippali the most authentic book of 
Ayurvedic literature ‘Caraka-Samhita’ mentioned 
that excess use of Pippali for longer duration is inju-
dicious18 because of qualities like immediately ex-
hibit their bad or good effects, if constantly used 
leads to consequent accumulation of dosas. 
Yogendranath Sen clarified that, single use of 
Pippali is not injudicious but its use with other drug 
is injudicious. Further, Acharya-Caraka in context 
of Rasayana, mentioned prolong and excess use of 
Pippali in form of Pippali-Rasayana, Vardhamana-
Pippali Rasayana etc.  as Pippali Rasayana prepares 
by impregnation of Pippali by Palash kshara11. 
 

CONCLUSION  
This may be concluded that Pippali-Rasayana as 
prepared according to Caraka-Samhita, contains 
phenolic compounds and phenolic compounds defi-
nitely posses’ antioxidants properties. In scientific 
researches’ it is found that Rasayana are the rich 
source of antioxidants and Rasayana exert their ef-
fects through antioxidant compound and mechanism. 
Hence concepts, principles and methods described in 
Samhitas have sound footing, reasoning and logic as 
proven by present experimental evidences. 
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Table 1: Photometric evaluation of Pippali and Pippali Rasayan 
Samples Readings Percentage transmission Percentage absorption/ OD 

0 (blank) 1st Reading 99.9 0.00 

Sample 1 1st Reading  73.8 0.132 

2nd Reading 72.2 0.136 

3rd Reading 73.0 0.137 

Sample 2 1st Reading  76.7 0.115 

2nd Reading 74.8 0.126 

3rd Reading 75.3 0.123 
Sample 3 1st Reading  76.9 0.114 

2nd Reading 75.0 0.125 
3rd Reading 74.8 0.126 

Sample 4 1st Reading  62.6 0.203 
2nd Reading 70.7 0.150 
3rd Reading 65.7 0.183 
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Fig. 1 

Fig. 2: HPLC analysis of sample 1 
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Fig. 3 - PLC analysis of sample 2 

 
 

Fig. 4 - PLC analysis of sample 3 
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Fig. 5 - PLC analysis of sample 4 
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