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FOREWORD

It gives me immense pleasure to present here this protocol which is the outcome of brain
storming workshops over three years. Although Ayurveda is an age old tradition to maintain
the health, totreat various ailments and is successful for all the human beings there arc certain
limitations while validating the basic concepts in a robust manner.

The tradition of Tadvidyasambhashain Ayurveda also dates back to thousands of years which
shows conversations of many Rishis who were well versed with the fundamental principles of
Ayurveda and allied Shastras. This has led to the development of this science. The present

document may be considered as the outcome of such effort in modern times where experts
have given their inputs for its development.

Dravyaguna is the important part of Ayurveda Shastra to understand the mode of action of
drugs and food in Ayurveda. Although it is not considered under the eight branches of
Ashtanga Ayurveda but Dravya has been given utmost importance as far
asDinacharya,Ritucharya treatment etc.are concerned. Hence the basic concepts of

Dravyaguna i.e. Rasa, Guna, Virya, Vipaka and Prabhava are also of very much important
which need to be understood.

There are certain studies which were carried out in the past to validate these concepts but
those were scattered at various places. The present attempt may be a pathway to establish onc
of the concept i.e. Rasa in an organized way. In this various experts all over the country have
given their contribution to prepare this protocol. This protocol is also open for expert
comments from all over the country so that it can be updated and amended accordingly.

National Medicinal Plant Board is always behind such efforts, however it must be admitted
that this is outcome of tireless and combined efforts of IEC section, NMPB; Dravyaguna
Departments from All India Institute of Ayurveda, New Delhi and National Institute of
Ayurveda, Jaipur who have tried to get together many experts from all over the country.

I am very thankful to all the experts who have contributed to this effort and look forward for
the preparation of such protocols for other basic points in Dravyaguna like Guna, Virya etc.

A S

(Dr. J.LN Sastry)

if the wisdom is herbal,
many ailments are curable
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PREFACE

Every stream of knowledge needs continuous research to remain relevant and
utilitarian. Such research needs to be done both in the fundamental and applied spectrum of
the science. Such a holistic research vision shall ensure the revalidation of the principles and
offer innovations in applications of the principles. Applied research in Ayurveda has gained
significant momentum in the recent past, particularly in the sphere of clinical medicine with
good success. But fundamental research which aims at the understanding of the theoretical
framework enunciated in ancient medicine has lagged behind. Ayurveda is a rational and
structured knowledge system. The concepts of Panchamahabhuta, Tridosha, Rasa, Guna etc.

need contemporary understanding in view of the changing scientific knowledge.

The use of medicinal substances for improvement of health, both in healthy and
diseased, is based strictly on logic (yukti vyapashraya). The physician needs to know an array
of information pertaining to the patient, disease, medicine, etc. to establish this yukti. The
pharmacological basis of drug action in Ayurveda is well developed wherein it is explained in
terms of Rasa, Guna, Veerya and Vipaka. These attributes are the manifestation of various
unique arrangements of the Panchamahabhutas which is the material basis of each and every
medicinal substance. Therapeutic attempt evolves around the interplay between Rasa vs.
Dosha and Dravya vs. disease. Therefore, a physician must have knowledge of Rasa, Guna,
Virya, Vipaka and Prabhava of the medicinal substances. Ayurveda has advised specific
methods to determine these attributes in a dravya. Rasa (taste) can be evaluated by direct
contact with tongue, evaluation of Vipaka by the ultimate effect on the body (Doshas, Dhatus
and Malas), Veerya; the dynamic properties of a substance judged by Nipata (contact with the
body) and Adhivas (duration of stay in the body) and Prabhava; the specific action of the

substance.

But the texts have not elaborated the operational details of such evaluation
experiments and further these evaluations are smeared with huge subjective observations
leading to variations in final results. Therefore, it becomes difficult to arrive at unanimity
both at the method and results of the evaluation. This has resulted in almost no addition of
new drugs to official Ayurveda materia medica. Further, there has been significant
advancements in contemporary science which needs to be incorporated in Ayurvedic efforts.
The technological advancements must be aligned with Ayurvedic principles and methods in

evaluation of Rasa and other attributes of a medicinal substance. Many works had been done
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in this direction but sporadically and without peer involvement resulting in lacklustre

unanimity and universal acceptance.

It is thus incumbent on the present generation to design, develop, validate and
standardize a protocol for evaluation of Rasa, Guna, Virya, etc. by involving experts from
Dravyaguna, Basic Principles of Ayurveda, other relevant subjects like Pharmacology,
Chemistry, Physics and so on. Such a collaborative effort will pave the way for designing
robust, holistic, peer reviewed protocol that could be acceptable to all experts including the

official agencies.

Enrichment of our pharmacopeia was the primary objective of this endeavour. New
dravyas are being introduced into Ayurveda practice but owing to the lack of information
about their Rasa, Guna, etc. the same can not be declared officially as an Ayurveda drug.
Therefore, it was a dire need before the Dravyaguna clan to develop a protocol to determine
the Rasa Panchaka of the newly introduced medicinal substances.

Keeping this fact in mind it was planned to bring all relevant experts to one platform
and conduct series of workshops to design and develop standard protocols for evaluation of
Rasa, Guna, etc. The first workshop in this series was held at National Institute of Ayurveda,
Jaipur on 30" & 31 January 2018 in which preliminary brainstorming was done to carve out
a feasible path with time milestones to develop such protocols. It was unanimously resolved
that instead of attempting to develops protocols for Rasa, Guna, Virya, Vipaka
simultaneously it will be more prudent to attempt at “designing and standardising Protocol
for Evaluation of Rasa” because it is the foremost attribute in a Dravya for prediciting and
explaining its pharmacological behaviour. Further, other attributes like Guna, Virya and
Vipaka are derived through Rasa of the substances and consequently confirmed by the
actions of the Dravya.

Subsequent to this recommendation, 2 such workshops were conducted at AITA, New
Delhi on 25-26™ February 2019 and 4-5" February 2020 to brainstorm, design, develop and
review to finalise “Protocol for Determination of Rasa of Dravya”. All the workshops were
attended actively by luminaries of Dravyaguna and other relevant subjects across the premier
institutions in India. Representation was ensured for all the generations of experts starting
from the stalwarts, middle generation, young generation and even the student generation.

After persistent front end deliberations of 3 years, 3 workshops, 6 days backed with
continuous back end work, the entire fraternity takes immense pride and pleasure to present a

“Standard Protocol for Determination of Rasa (Taste) of Dravya (Medicinal Substances)”.
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This protocol will be validated and standardized first by using well established Ukta Dravyas
followed by Anukta Dravyas. The protocol has incorporated both classical Ayurevdic
principles, techniques along with contemporary techniques like E-tongue, FTIR, NMR, etc.
wherever required. The protocol has also incorporated all the Pramanas — Aptopadesha,
Pratyaksha, Anumana and Yukti.

The experts recommend development of Rasa Reference Standards (RRSs) for each of
the six Rasa by using this protocol. These RRSs can be utilized as references while
determining Rasa of Anukta Dravyas. A list of probable RRSs have also been appended with
this document.

The document has also included relevant information and references about Rasa
(Taste) for ready reference for the readers. Despite our best efforts there may be some
commissions and omissions in this document, which we will be obliged if pointed out for
rectification. We solicit constructive criticism for improvement of the document and protocol
from one and all.

We take this opportunity to bow in respect to more than 50 experts of yore from all
over the country whose knowledge we used freely while preparing the document and
protocol. We also thank all the experts who contributed significantly in framing this
document.

The expert team of editors have given valuable time and commitment. We also thank

NIA and AIIA team for initiating this important task and NMPB for all the financial support.

Prof. Meeta Kotecha Prof. Tanuja Manoj Nesari
Dean, UG studies & Director,
Head, Dept. of Dravyaguna, NIA, All India Institute of Ayurveda,
Jaipur New Delhi
&

Editorial Team

On behalf of Editorial office



THEORETICAL FRAMEWORK OF

CONCEPT OF RASA (TASTE) IN AYURVEDA



INTRODUCTION

Every system of knowledge evolves around its own theoretical framework. More robust
this framework, more acceptable and sustainable the science becomes. Ayurveda contrary to
the contemporary misbelieve is a highly structured and logic based health system having its
own unique theoretical underpinnings. The autoratative texts of Ayurveda has uniequivically
stressed that the principles described within ambit of Ayruevda will have the contextual
relevance of Desha (place) and Kala (time) during actual application. This paves the way for

continuous updating of the application of principles with time.

The basic aim of Ayurveda is to improve the health of the humanity. The health is
addressed by two main domains — Dravya (food and medicines) and Kriya (life style). It is
postulated that there is complete similarity between the dravya and the body both at structural
(Pancha Mahabhuta) and functional (guna) level. Various substances effectuate increase or
decrease in the constitutents of the body on basis of their similarity or dissimilarity
(Samanya-Vieshesha) respectively. These similarities or dissimlaities can be ascertained by
the principles present within substances namely Rasa (taste), Guna(properties), Virya
(potency) and Vipaka (post digestive taste). These are elaborative concepts portraying lots of
underlying information and not to be confused with the limited meanings associated with
their rough English equivalent terms. These attributes are used to draw plans of logical use of
substances in order to ensure a predictable outcome because Ayurveda firmly believes

therapeutics can not be conducted with chance theory.

Rasa is the primary and the most important tool for assessment of guna (properties) and
karma (action) of any substance. Ayurveda utilizes pramanas like Aptopadesh (textual
knowledge), Pratyaksha (direct sensory knowledge), Anuman (inference) and Yukti (rational
inference) as tools of knowledge. Pratyaksha is considered as the most important tool for
acquiring knowledge when there is insufficient textual knowledge is available. Rasa(taste) is
one of the five Pratyaksha pramanas and thus it has been used as the first tool for assessing
the properties and actions of any substance. In most of the cases the other attributes i.e. Guna,
Vipaka and Virya can be prospectively predicted on basis of Rasa. In some exceptions there
might be some alterations in these attributes which can be now retrospectively determined by
analysing the actions of the substance. Thus determination of Rasa is the most fundamental

step in determination of the pharmacological behaviour of any substance.



Rasa is used in Indian literature carries different meaning in different contexts, among
those four who are related with Ayurveda are mentioned below with their etymological

meanings:
Rasa (special sense of taste)

This aspect is related with Dravya-guna-Sastra which is something experienced by an
individual through gustatory sense organ (rasana)', these are Six in number i.e. madhura
(sweet), amla (sour), lavana (salt), katu (pungent), tikta (bitter) and kasaya (astringent), and

are inherently situated in dravya.
Characteristics of Rasa

Rasa is the object of gustatory sense organ (tongue) as such the perception through tongue
after contact of the dravya. The experience of tastings is common in all dravyas because of
Prthivi and Ap as primary components though they have their own specificity due to
permutation of mahabhiitas. Based on this fact Nagarjuna has stated that Rasa is manifested

by tasting as its characteristies.
Number of Rasas

According to Caraka rasas are six in numbers i.e.: Madhura (sweet), Amla (sour), Lavana
(Salty), Katu (pungent), Tikta (bitter) and Kasaya (astringent)® which are in general practice

called as Mitha, Khatta, Namakina, Kadua, T1ta and Kasaila respectively. Examples related to

these are:
Madhura : Guda (jaggery), Sharkara, ghrita, draksa etc.
Amla : Amlika, nimbuka, cangeri etc.
Lavana : Saindhava, samudra etc.
Katu : Marica, lanka, Pippali etc.
Tikta : Nimba, Cirayata, Karavellaka etc.
Kasaya : Haritaki, Babiila, Dhataki etc.

Since Ayurveda has a very logical way of concluding things there was a long discussion
regarding number of Rasas also. While determinig the number of Rasas various experts of
ancient era had opined differently with justification about number of Rasa and in a

symposium were very strict and ultimately after thorough discussion, finalised their number
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neither more nor less than six, as has been mentioned in Charaka Sutrasthana 26.8 (Atreya
Bhadrakapiya Adhyaya), chaired by Punarvasu Atreya, where various views regarding the

number of rasas were presented.

Based on the logics after hearing the views proposed by Rsis, Acarya Punarvasu
Atreya in his concluding statement confirmed the numbers of rasas as six, i.e. Madhura, amla,
lavana, katu, tikta and kasaya. Other predecessars also accepted the conclusion stated by

Atreya Punarvasu.

Modern view regarding modern physiology and psychology basically four tastes are
mentioned: Madhura (sweet), amla (sour), lavana (salt) and tikta (bitter), while kasaya
(astringent) and katu (pungent) are the combined form of taste and sensitivity to touch not as
a free rasa but in pharmacology kasaya and katu (astringents and pungents) are elaborated

separately”. Practically pharmacology too indicates six rasas.
Modern Paficabhautika Composition of Rasa:

Like dravyas rasas are also paficabhautika. In origin of rasa, ap and prthivi are
prakrtibhiita karana or adhara karana (material cause) while other three akasa, vayuand agni
(three) bhutas serve as the instrumental cause in their specific variations general
manitestation as stated by Chakrapani. However, Yogendra Nath interpretes Pratyayas as

Karanas (causes). In this way all the five mahabhitas are concurrently associated with rasa’.

Dravya and rasa both are pafcabhautika in nature, dravyas are of various rasas but due to
graded variations in bhautika composition as utkarsa and apakarsa one shows manifestation
while other remains unmanifested (pradhana and apradhana respe Dectively) which is the

basis of the concept of rasa and anurasa proposed by Acharyas’.
Rasa and Anurasa

The chief manifestation expressed immediately after contact of dravya and received by
gustatory sense organ (tongue) is called rasa and opposite to it, 1s anurasa. They have

following characteristics:

1. Rasa is manifested completely’. It is observed clearly and directly as madhura, amla etc.

i.e. Pippali and haritaki are pungent and astringent respectively.

2. It is observed immediately in dry state of drug®’. Sometimes the rasa of wet dravya does

not stay upto the dry. That's why this temporary or momentary expression of rasa does not
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come under the category of rasa. In this way the rasa is that which stays in dry state and
perceived and manifested as pradhana rasa, for example in draksa madhura rasa is observed
in both dryand wet conditions, while in pippal madhura rasa is perceived in wet state and katu

rasa in dry, resulting katu as rasa and madhura as anurasa.

3. The first rasa experienced just after the contact of dravya with gustatorysense organ is
called rasa, i.e. Amla rasa in kanji and takra etc. Contrary to this the rasa experienced in wet
state and manifested slightly or faintly in the end is called anurasa. Thus rasa and anurasa can
be differentiated by manifestations whereas anurasa is known only by low perceving and

experienced commonly in the end.

As Such anurasa has the following features

1) unmanifested or slightly manifested, i.e. Madhura rasa in haritaki.

2) It does not stay upto the dry state of dravya as madhura rasa of pippali in wet state does not
appear in dry.

3) Anurasa is perceived only in the end after the manifestation of chief (pradhana) rasa i.e.
Kasaya and madhura rasa in haritaki called as rasa and anurasa respectively, likewise in kanj1

amla as rasa and tikta as anurasa.

However Chakrapani interpreting the topic rasa and anurasa says that the taste which is quite

manifested in states of fresh as well as dry and from beginining to the end (four stages) is rasa

and which is unmanifested in all these four stages is called anurasa'’.



PANCHABHAUTIKA CONSTITUTION OF RASA
Distinctive features of Rasas

Generally rasas are paficabhautika yet their specific accomplishment as madhura, amla etc. is
due to specifically and proportionate configuration of paficamahabhiitas as it is found
responsible for the special colours and shapes of the living beings as they too are
paficabhautika''. Drugs (medicinal plants) get their nourishment for development by water
which itself is unmanifested (Antarisksodaka or Divyodaka) or devoid of any taste but
gradually reaching towards earth (prthivi) after association with other mahabhutas in specific
proportions give rise to six rasas that endowed the dravyas of sthawara and jagama origin

with six rasas, as'?.

1. Madhura: Jala + Prthivi

2. Amla:Prthivi + Agni (Caraka, Vagbhata)
Jala + Agni (Susruta)

3. Lavana: Jala + Agni (Caraka, Vagbhata)
Prthivi + Agni (Susruta)
Agni + Jala (Nagarjuna)

4. Katu: Vayu + Agni

5.Tikta: Vayu + Akasa

6. Kasaya:Vayu + Prthivi'

Vagbhata takes katu after tikta

Svabhava of Rasas is responsible for theorigin of limited (fixed) numbers and their specific
combinations and configurations. Secondly there exist specific natural characteristics
amongmahabhutas to contact with a particular mahabhuta only resulting in origin of a certain
rasa and not with any other, that's why only these specifically fixed dual combinations of

mahabhiitas result into origin of six rasas only'*'°,

Predominanceand subdueness (utkarsa and apakarsa) of mahabhiitas take place according to
seasons resultinginto origin of rasas in certain seasons. Since the number of seasons are six so
the number of rasas too is accepted six. Following table gives the detailed description

regarding this'’.
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S. No. | Season | Utkarsa of mahabhutas | Origin of rasa
1 Sisira Vayu + Akasa Tikta

2 Vasanta | Vayu + Prthivi Kasaya

3 Grisma | Vayu + Agni Katu

4 Varsa Prthivi + Agni Amla

5 Sarat Jala + Agni Lavana

6 Hemanta | Prthivit+Jala Madhura

Above mentioned table indicates that predominance (utkarsa) of certain mahabhiitas
in a particular season gives rise to a certain rasa. But sometimes some variations may also be
seen. Interpreting upon this Indu states that predominance (utkarsha) of Mahabhutas may be

seen in other seasons also beside specified seasons resulting in origin of rasas'.

Among all the rasas, madhura rasa has got top priority. It pacifies vata-paittika
disorder due to unctuous, heavy and cold properties. Coldness of madhura rasa is autsargika

. . 1
(inherent), somewhere madhura ushna is also seen'.

Guna does not reside in guna,so the existence of properties like snigdha
(unctuousness) etc. reside in dravya. It is said metaphorically the property of rasa. Thus a
guna can not be justified to be in rasa wnicn itself is a guna as has been stated. In such cases
gunasshoul be taken to be residing not in guna but in its substratum (sahacharya) rasa in
dravyas and as auch they are understood ny the presence of particular rasa. Here sahacarya
means Concommit nitance or uer. The significance behind this is that the naturally related
properties can also be understood without mentioning them as in madhura rasa dravya there is
no need to repeat that this dravya is snigdha (unctuous) as Well because it is understood from
the above statement of concomitance (Sahacarya). If somewhere it is mentioned it doubles
the objective. Again, like madhura rasa amla rasa too shows hotness generally, based on this
fact the coldness of amalaka does not get opposed or obsuructed. In the same way the
coldness of saindhava lavana (rocksalt) does not become rude though lavana rasa being hot in
property. In this way the gunas (propertles) mentioned in cases of rasas should be understood

(accepted) barring exceptions.

Sivadédsasena here raises a query that amla rasa is derived from predominances of jala
+ agni mahabhiitas. In such condition the amla rasa will be cold due to jala mahabhiita or hot

due to agni mahabhiita? Such situation is also seen with the origin of lavana rasa. Answer



Susruta in this regard states both amla and lavana rasa are igneous in nature. Logics behind
this statement, in context of predominances of two mutually opposite properties bearing
mahabhutas resulting in origin of igneous nature, is because the properties of parabhuta (agni)
dominates over properties of piirvabhiita (jala) resulting into origin of hot property bearing
amlarasa. It is directly observed in hot water too, in case of lightness among rasas where there
is preponderance of agni mahabhiita that overcomes the coldness of water due to hotness, but
it does not happen in cases of gold, silver and iron where their heaviness is not defeated. So,

in heaviness of amla etc. rasas there is dominance of piirvabhiita (first bhiita).

Thus predominance exerting bhiita represents its own properties specifically and this
is decided as a criteria regarding the bhautika composition of rasas. The relative position of
bhiitas in each rasa should be fixed accordingly so that one canknow the participation of
bhiitas as well as their relative preponderance. Owing to this some change has been made i.e.
Amla and lavana rasas are agneya (igneous) by nature, the latter being first regarding usna
that's why Agni has been given first place in its bhautika composition. In case of lavana rasa
which has been mentioned heavier(gurutara) in comparision to Amla rasa, so its bhautika
composition should be Prthivi and latter Jala, because Prthivi is heavier than the Jala.
Similarily, Tikta rasa is lighter than Kati rasa because of Akasa as the first component in
Tikta rasa. Actually speaking it is the nature of the mahabhiitas that at the time of mutual
combinations originating into a particular rasa, only one property is seen not all which is

merely due to the unseen factor nothing but nature.

Various commentators have expressed their views regarding above facts. The
statement of Chakrapani states that heaviness or lightness can not be decided on the basis of
bhautika composition, is not acceptable. As the theory of Paficamahabhiita is the basic
concept of Ayurveda and there can be no other criteria than this to decide the properties. So,
it can be stated that bhautika composition is responsible for the properties existing in rasas
and based on which the heaviness or lightness is decided. Thus Prthivi is heaviest and there
exists relative (comparative) lightness among Ap etc. while Akasa the lightest. Besides these
the order of bhautika composition among rasas should also be decided in accordance with
their relative properties; for example: The bhautika composition of lavana rasa should be
mentioned as Agni + Prthivi inspite of Prthivi + Agni because, lavana rasa is superior in hot
and inferior in heavy property. In the same way in Tikta rasa's bhautika composition should
be Akasa and Vayu. By this paficabhautika gradation their relative properties shall be easily

observed.



Ascertainment of bhautika composition

The bhautika composition of rasas is to be known by inference®’. On the basis of gunas and
karmas (properties and actions) the proportionate arrangement of bhiitas can be inferred.
After using rasas (dravyas) there is increase in similar properties bearing dosas and dhatus
and decrease in dissimilar one that give ideas about related mahabhiitas by inference i.e.
Madhura rasa increases watery kapha and decreases igneous pitta to ascertain its bhautika

composition by Prthivi + Jala®'*

. In the sameway because of increasing kapha and pitta, amla
rasa is suposed to be composed of Prthivi + Agni (Parthivagneya), Lavana rasa being kanh
egravating is composed of Ap + Agni (Apyagneya), Katu rasa being Vata-pitta aggravating is
vayavyagneya (Vayu + Agni), tikta rasa by Vata aggravating and Kapha pacifying is
Vayavyakasiya like Vayu + Akasa, kasaya rasa being vata-aggravating and pitta pacifying is

accepted to be vayavyaparthiva (vayu+prthvi)>.

Some of the commentators accept it as authoritative statement because of the
complexity of the matter which is beyond the imagination of a general human being. Actually
speaking one can acknowledge the bhautika composition of rasas by authoritative statements

but their confirmation may be done by inference®.
1. Sraddheyartha: By following the elder’s sayings.
2. Anumeyartha:Perceived through inference.

3. Pratyaksartha: Perceived through direct means.

Here second and third are confirmed by direct perception and inference i.e. Eye is concerned
with the knowledge of vision while first one is totally authoritative and is accepted solely due
to faith which can not be shown experimentally or inferred: for example 'there are fairies in
the heaven'. Being a directly observating science Ayurveda is related with second and third

only™.

Bhautika compositions of rasas are also inferred by purifying actions besides
pacificating actions, for examples Vomiting represents the agneyavayavya compositions
because agni by nature proceeds upwards and vayu leaps up due to lightness. In these
conditions both the mahabhiitas unitely eliminate the body impurities. In the same way rasas
composed of Jala + Prthivi are purgative (Recana Adhobhagahara) where by nature Jala
flows down and Prthivi too due to heaviness (Gurutva) proceeds downwards. These infere

that recana rasas (dravyas)a composed of Jala + Prthivi bhutas and mixing of both indicates



the properties eliminate the impurities both upwards and downwards (Ubhayatobhagahara-

Emetic-purgative). Like these, the bhiitas of dipana (stomachic) etc. can also be inferred”**’.
Acquaintance of Rasa: Rasopalabdhi

There are various means that ascertain the thorough knowledge of acquaintance of rasas. In
Indian philosophy three sources have been mentioned in this context i.e. Pratyaksa (direct
perceptions), Anumana (by inference) and Aptopadesa (authoritative statement)**. Among

these direct perception aspect is mostly applied.

Rasa is perceived through the contact of dravya with the gustatory sense organ and is
called gustatory perception”. This is the best way to know about rasa of a dravya. Inference
(Anumana) and Aptopadesa also play an important role in ascertaining the rasas of some
dravyas like astringent and sweet taste of suvarma (gold) by authoritative statements and by
seeing the actions on the body. The knowledge regarding non-manifested and imperceptible
(Anurasa and Avyaktarasa) is achieved by authoritative statement and is proved by inference
(Anumina). Some of the scholars state that these three sources of rasopalabdhi (acquaintance

of rasa) deal with general, specific and experimental knowledge respectively™’.
General sense of taste:By direct perception

Specific sense of taste:By inference

Experimental knowledge of taste: By Authoritative statement
Transformation of Rasas

General perception of sense of taste of dravya is transformed into other due to certain causes

mentioned below

1. Sthithi (Condition or Status): Keeping a dravya for sometime its rasa is denatured for eg

cooked rice is sweet in taste after keeping sometimes become acidic

2. Patra (Pot or Vessel): The rasa of dravya is changed or will change with the use of certain

pots or vessels that curd becomes pungent after keeping in a pot made of bronze.

3. Sanyoga (Combination): In combination of Specific dravyas, there may be origin of a

separate rasa as tamarind (tamarindus indicus Linn) lime water changes into Madhura rasa.

4. Paka (Cooking) : After cooking on fire some of the substances change their rasas, i.e.

Cooked fruits of Tamarind and Jamboobecome sweet.

]



5. Atapa (Sunlight) : Some of the dravyas after drying in sunlight change their rasa for
example, Fruit of Tumburu (Xanthoxylum alatum Roxb.) which is astringent in taste after

drying in sunlight changes to sweet.

6. Bhavana (Soaking): Few dravyas being soaked, change their natural taste i.e. Tila
(Sesamum indicum Linn.) being astringent, bitter and sweet in taste changes its natural tastes

into sweet after soaking in decoction of Yastimadhu (Glycyrrhiza glabra Linn.).

7. Desha (Place or Habitate): Place or habitate may be a factor responsible for change in taste

of certain dravyas i.e. Fruits ol Amalaka growing in certain place contain sweet taste.

8. Kala (Time): With regard to time rasa or dravyas get changed i.e. The astringent taste of
fruit of Banana (Musa paradisiaca Linn.), converts into sweet after ripening at maturity and
also Mango (Mangifera indica Linn.) in tender stage is astringent, at maturity becomes sour

and at the time of ripening becomes sweet.

9. Parinama (Change in natural form):Rasa of a dravya can also be transformed from its
natural (prior) form i.e. Milk being transformed into Curd gets changed from sweet taste to

acidic one".

10. Upasarga (Contamination): When dravyas are contaminated or infected or eaten by
certain worms or insects their natural taste is lost or denatured, for example in Iksu
(Saccharum officinarum Linn.) being contaminated or eaten by some insects changes its

natural sweet taste to bitter or acidic.

11. Vikriya (Specilic measures): There are few specific measures o which are responsible for
a change in natural taste of dravya, for example After beng cooked in fire Talaphala
(Borassus flabelifer Linn.) becomes bitter and fruit of Lakuca (Artocarpus integrifolia Linn.)

changes amla rasa after rubbing with hands".

The above mentioned factors or effects regarding transformation of rasas are very much
beneficial in pharmaceutical preparations where tastes of dravyas are considered as an

important factor.



MODE OF KNOWING ACTIONOF DRAVYA ON THE BASIS OF RASA
Classification of Rasas

Regarding the essential role played by Agni and Soma in the creation and maintenance or

Universe, rasas too are classified into two groups
1. Agneya: Katu, Amla, Lavana
2. Saumya: Madhura, Tikta, Kasaya

Agneya (Igneous) rasas are hot and are responsible for syncope (fainting) and burning
sensation that's why these are called Vidahi (Causing burning sensation) and opposite to these
Saumya (having the properties of moon) rasas are cold and alleviate fainting and burning

sensation that's why they are called Avidéhi (those which do not cause burning)***>.

S.No. | Class Rasas Properties | Actions

1. Saumya | Madhura, tikta, Cold Pitta and fainting alleviating and avidahi
kasaya

2. Agneya | Katu, amla, Hot Pitta aggravating , causes faintness and
lavana burning sensation

In the sameway there may be two groups as Vayavya and Avayavya (relating tovayu and
without vayu) also which are vata-aggravating and vata-pacifying respectively. First group is

consisted of katu, tikta, kasaya whereas second is madhura, amla and lavana.
Characterstics of Rasas

Rasa is known from the perception after contact of dravya with the gustatory
senseorgan: the tongue, it is self experienced and Can not be explained in words i.e. "This
sweet is very Sweet” can not be explained because its sweetness cannot be analysed so, like
rasas of literature, this rasa is also mere perceptive and self experienced but scientifically it is
not enough and to be directly observable should follow some fixed rules. In this way the
changes (physically or reflexly) observed in mouth or body after taking, give guideline in

ascertaining the characterstics of rasas in detail as

1. Madhura rasa: It is uncting, satiating, pleasing, Softening, Sliminess of in mouth
producing, kapha increasing and liked by ants and flies as in diabetics ants are attracted

towards urine and flies towards body




2. Amla rasa: It causes excessive sensitiveness in teeth, promotes oozing, diaphoretic,
cleansing and refreshing of mouth, relishing (promoting desire for food), blinking and

contraction of eyes, burning in throat and mouth, thrilling and is wholesome to the heart.

3. Lavana rasa: It is moistening (as it absorbs water to be dissolved therein) softening,

relishing and produces burning sensation in oral cavity and throat

4. Katu rasa: Merely on contact it is tongue irritating and painful, promotes discharges

(watering) from mouth, nose and eyes with burning sensation and causes headache

5. Tikta rasa: With the contact on tongue it diminishes the perception ot other rasas, beside
being unpleasant it promotes desire for food and relishing. it causes non-sliminess and

dryness of mouth, purification of throat, feeling of coldness and satiating.

6. Kasaya rasa: It causes non-sliminess, stiffening and stiffness in tongue and throat. It is
mouth cleansing and refreshing, causes cardiac pain, pacifies kapha and causes heaviness in

body>435:3637,
Rasas are divided into three groups according to their effect on salivation
1. Discharge promoting rasas-Katu, Amla

2. Discharge checking rasas-Tikta, Kasaya

3. Concentration (solidity) changing rasas- Madhura, Lavana

Above facts may be decided by animal experiments.

Properties of Rasas

Guna does not exist in guna and as such samyoga can not be justified to be in rasa
which itself is a guna. In such cases gunas of rasas should be taken to be residing not in rasas
but in its dravya (substratum) which unfailingly company (concommitantly related or living
together) rasas in dravyas and as such they are understood by the presence of a particular
rasa. In otherwords we can say that rasa and guna are not mutually related as substratum and
dependent but these are the naturally existing properties in dravyas so, these are inherently or
concomitantly related. Based on this fact gunas are mentioned in these metaphorically
forexample: After burning with heated ghee it is generally said burnt with ghee or ghrit-
dagdha whereas burn is due to heat located in ghee®®”. The properties which are present in

rasa can be tabulated as follows:



Regarding above mentioned properties rasas are grouped into six catagonies

Rasa Properties

Madhura | Unctuous, cold, heavy
Amla Unctuous, hot, light
Lavana | Unctuous, hot, heavy
Katu Rough, hot, light
Tikta Rough, cold , light
Kashaya | Rough, cold, heavy

comprising each with three rasas as follows:

1. Snigdha (unctuous): Madhura, amla, lava,

2. Ruksa (rough): Kasaya, katu, tikta

3. Sita (cold):Kasaya, madhura, tikta

4. Ushna (hot):Lavana, amla, katu

5. Guru (heavy): Madhura, kasaya, lavana

6. Laghu (light): Tikta, katu, amla

This classification may also be established into three categories in accordance with the
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gradation (degree) in activities related properties of rasas as mentioned below ™ :

S.No. | Guna Uttam (superior) | Madhyama (medium) | Avara (inferior)
1. Ruksha | kasaya Katu Tikta

2. Snigdha | Madhura Amla Lavana

3. Usna Lavana Amla Katu

4. Sita Madhura Kasaya Tikta

5. Guru Madhura Kasaya Lavana

6. Laghu | Tikta Katu Amla

This gradation of properties has been advocated by Caraka and Vagbhata. However,

some of the Acharyas accept lightness as inferior property in lavana rasa. Exceptionally there

are some dravyas that do not follow this general rule as




1. Though Audaka and anupa mamsa are sweet in rasa yet they are hot by nature.
2. Amalaka, though being amla rasa, is cold.
3. Saindhava being lavana is not hot.

4. Pippali and rasona though both are Katu or pungent in rasa, yet they are unctuous and

heavy.
5. Arka, aguru and gudiict all being tikta (bitter) in rasa, are hot by nature.

6. Haritaki is hot (usna) though it is Kasaya (astringent) in rasaand is kasaya (astringent) in

rasa brhatpaficamiila is hot though it is Kasaya, tikta in rasa***’.

Actions of Rasas
A) Systemic actions: On various systems of body the actions of rasas are as follows

1. Madhura Rasa-

Nervous System: Pleasing (gladdening), promotes normal functioning of sensory
organs including manas, Intellect promoting and is satiating.

Digestive System: Pushes impurities into its natural cause and is thirst alleviating
Blood Vascular System: Wholesome for promoting union and heart.

Respiratory System: Beneficial for throat.

Urinary System: Diuretic.

Reproductive System: Semen promoting (aphrodisiac), foetus stabilizing and
lactatingSkin: Decreases burning sensation, benencial for skin, hair and promotes

complexion".
2. Amla Rasa

Nervous system: Causes clarity and happiness of mind, produces stability in organs.
Digestive System: Salivation promoting, relishing, stomachic digestive and pushes
impurities into natural course.

Blood Vascular System: Wholesome for the heart and rakta-pitta aggravating.

Urinary System: Diuretic.

Reproductive System: Causing loss of semen.



3. Lavana Rasa

Digestive System: Moistening, stomachic, digestant, faecal mass and abdominal lump
breaking and desire for food and relish promoting.

Blood Vascular System: Blood vitiating

Respiratory System: Expectoration by excising and desaturating and channel
cleansing, so, eliminates the thick sputum.

Urinary System: Diuretic.

Reproductive System: Causing loss of Semen

4. Katu Rasa

Nervous System: Sense organs stimulating, resuscitating.

Digestive System: Mouth cleansing and refreshing, stomachic, digestant,
anthelmintic, promotes desire for food and relishing, functions of grahani promoting.
Blood Vascular System: Cardiac stimulant, increases blood oozing.

Respiratory System: Kapha eliminating.

Urinary System: Antidiuretic.

Reproductive System: Non-aphrodisiac.

Skin: Anti leprotic and Antipruritic

5. Tikta Rasa

Digestive System: desire for food and relish promoting, anthelminthic, thirst-
alleviating, stomachics, digestant, antidiahhroeal by checking frequency and liquidity
of stool.

Blood Vascular System: blood purifying, unwholesome for the heart.

Respiratory System: Kapha eliminating.

Urinary System: Anti-diuretic.

Reproductive System: Non-aphrodisiac, galacto-depurant.

Skin: anti-diaphorating, anti-pruritic, anti-leprotic ,alleviating burning sensation and

stability promotor

6. Kashaya Rasa

Digestive system: checking or holding
blood vascular system: wholesome for promotion of union and unwholesome for the

heart.



Respiratory system: kapha-eliminating
Urinary system: anti-diuretic
Reproductive system: non-aphrodisiac

Skin: Pressing, wound healing and restoring normal pigmentation**.

B) Action on Dhatus: Rasas exert their actions upon different dhatus of body in different

ways

1. Madhura Rasa: It promotes all the dhatus of the body by increasing the essence of all the
dhatus (ojas) it is strength promoting, vitaliser and is longevity providing. It also promotes

lactation (galactogogue) strength promotion and is aphrodisiac and vitaliser.

2. Amla Rasa: Nagarjuna has said amla rasa is beneficial for body and strength promotion
and is aphrodisiac and vitaliser. Caraka accepts it as body and strength promoting but causes

loss of semen.
3. Lavana Rasa: It destroys dhétus and body strength so, causes slackness.
4. Katu Rasa: It is dhatus destroying, slimming (body weight reducing) and non-aphrodisiac.

5.Tikta Rasa: It is slimming (scarificating), non aphrodisiac and specially causing
consumption of fat (anti-obesity), bone-marrow and lymph. So all these are absorbed

(reduced) by tikta rasa.

6. Kasaya Rasa: It causes consumption of all the dhétus and is slimming®’.

Rasa Actions upon dhatus

Madhura Promotes all the dhatus, strength promoting, vitaliser, longevity

providing and galactogogue.

Amla Body promoting, strength promoting, and causes loss of semen.
Lavana Dhatus destroying, debilitating, non-aphrodisiac and slacking.

Katu debilitating, slimming, non-aphrodisiac

Tikta Debilitating, non-aphrodisiac, causing consumption of fat, bone-

marrow and lymph.

Kasaya Consumes all the dhatus and slimming.

C)Actions upon Malas (impurities): Rasas are grouped into two according to their actions

upon Sérira malas (body impurities).



1. Snigdha (unctuous): Consisting of madhura, amla and lavana rasas.
2. Riiksha (non-unctuous): Consisted of katu, tikta and kasaya rasas.

Snigdha rasas due to unctuousness push impurities to its natural course and support the

excretion of urine and faeces so, can be said as diuretic, purgative and vata pacifying.

Opposite to this riiksa rasas due to non-unctuousness (roughness) aggravate vata so reduce
urine and feaces. In unctuous group madhura rasa is superior and lavana rasa is inferior while
in non-unctuous group kasaya rasa is superior- and tikta rasa is inferior as has been

mentioned earlier*®.

S.No. | Rasa Actions on malas
1. Madhura, Amla, Lavana Diuretic, purgative and carminative
2. Katu, Tikta, Kasaya Constipative, anti-diuretic and vata-binding

D) Actions of Rasas on Dosas: The actions of rasas on dosas follow according to law of
samanya and visesa (similar and dissimilar properties). So rasas at the time of combination
with doshas in maha-srotas (channels) increase the similar ones and decrease doshas having
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dissimilar properties*’***.

1. Madhura Rasa: It is derived from prthivi and jala-mahabhuta and kapha dosa too is from
the same. Both are alike regarding composition and properties i.e. sweetness, uncting,
heaviness, coldness, softness and sliminess. In this way madhura rasa is Kapha aggravating
and excluding coldness it is opposite to vata (ruksa, laghu, visada and khara) resultantly
pacifies vata. In the same way it has properties contrary to pitta (katu, usna, tiksna and ruksa

(partially unctuous) so pacifies pita too

2. Amla Rasa: Having been composed of pruthvi and agni mahabhuta it is unctuous, hot and
heavy in properties due to similar properties like kapha (unctuous and heavy)it aggravates
kapha and being opposite in properties to vata (ruksha, laghu, sita) it pacifies vata and due to

hot and sharp properties it aggracates pitta

3. Lavana Rasa: Having been derived from jala and agni bhutas it is unctuous, hot and heavy

in properties, therefore like amla rasa it is kapha and pitta aggravating and vata pacifying.

4. Katu Rasa: It is paficabhautically derived from vayu and agni having also non-unctuous,

hot and light properties along with sharp and non-sliminess. Due to these properties it



increases pitta (having similar properties), and pacifies kapha (having dissimilar properties)

and also due to ruksa, laghu and katu properties similar to that of vata it aggravates vata

5. Tikta Rasa: It is composed of vayu and akasa mahabhutas and possesses properties i.e.
ruksa, Sita and laghu. Beside this, softness and non-slimminess are also found. Regarding
these properties and being Similar to vata, it increases vata and being opposite to pitta and

kapha in properties it decreases them.

6. Kashaya Rasa: Having been derived from vayu and prthivi mahabhiitas it has properties
like: riiksa, Sita and laghu along with non-slimminess and flatulant (wind forming). These
properties are similar to vata so it increases vata' and opposite to those of pitta and kapha, it

decreases them™’.

Rasa Vata Pitta Kapha
Madhura Pacifying Pacifying Aggravating
Amla Pacitying Aggravating Aggravating
Lavana Pacifying Aggravating Aggravating
katu Aggravating Aggravating Pacifying
Tikta Aggravating Pacifying Pacifying
Kasaya Aggravating Pacifying Pacifying

The description mentioned above regarding aggravation or pacification of doshas should be

treated as a general rule but it nas some exceptions too as follows

e Madhura Rasa: it is kapha aggravating but honey, Jungala mamsa, yava, wheat, old
rice and mudga do not do so

e Amla Rasa: It aggravates pitta excluding dadima and amalak

e Lavana Rasa: It is pitta aggravating and harmful to eyes excluding saindhava lavana
(rock salt).

e KatuRasa: It is vata aggravating and causes loss of semen excluding shunthi, pippali
and rasona.

e TiktaRasa: it is vata aggravating and causes loss of semen excluding vetagra, guduchi
and patola patra.

e kasaya Rasa: It is Sita (cold) and stambnana (Checking, holding) excluding haritaki’'.



Order of Rasa’s use as Aushadha (drug)

The order of rasas used as a ausadha (drug) in different disorders caused by doshas should be

done in a well planned manner as mentioned below

1. In Kaphaja disorders: kapha Ausadha (drug) should be used in order of katu, tikta and
kasaya rasa because the first use of katu rasa subsides the sliminess and heaviness of kapha,
after this the use of tikta rasa reduces the sweetness of mouth and absorbs kapha. At last with
the use of kasaya rasa the unctuousness or Kapha is removed resulting in alleviation of

disorders related to kapha dosa and the expectoration of cough stopped.

2. In Paittika disorders: Ausadha (drug) should be used in order of tikta, madhura and kasaya
because, the use of tikta rasa in the beginning digests ama-pitta. After this the administration
of madhura rasa pacifies the digested pitta by its coldness, heaviness, unctuousness and
sweetness and it lasts with the use of Kashaya rasa aushadh. The liquidity of pitta is

alleviated due to its roughness and absorbing properties.

3. In Vitaja disorders: The ausadha (drug) containing lavana, amla and madhura rasa should
be used because in the beginning the use of lavana rasa overcomes the obstruction of vayu,
coldness and lightness of vata due to its moistening, hotness and heaviness properties. After
this the use of amla rasa (ausadha) due to sharpness clears the channels (Srotasas) and
carminates the derranged vata because of unctuous and hot properties. And in the end the use
of madhur rasa drug pacifies the laghu, visada and ruksa properties of vata due to its heavy,

slimy and unctuous gunas respectively™.

Doshas (disorders) | Adi ( beginning) | Madhya (mid ) | Anta ( last)
Kapha Katu Tikta kasaya
Pitta Tikta Madhura Kasaya
Vata Lavana Amla Madhura

This general rule may be changed according to predominance of certain qualities of
dosas in different disorders such as, if roughness of vayu prevails madhura the foremost

among snigdhas, will have to be applied and so on™>.
Order of Rasa’s use in Ahara (diet)

In ahara (diet) there should be the use of madhura rasa dravya in the beginning amla

and lavana rasa dravya in the middle and at last katu, tikta, kasaya rasa dravyas. The



scientific reason behind this is that because, before taking meals stomach remains empty
resultantly vata is profusely present there which is specified by the diet containing madhura
rasa taken in the beginning causes moistening of diet due to increase in kapha. The use of
amla and lavana rasa dravya after this pacifies the remaining vata and due to igneous nature
they promote digestive fire to start digestion. At last the use of katu tikta kasaya dravyas

stimulate the digestive fire and also controls the increased kapha produced just after meal®*.

In specific conditions there may be some change in above mentioned pattern as has
been advocated by bhavmishra-the use of ginger and salt before taking meal increases
diminished digestive fire, is relishing and cleanses tongue and throat™. Where katu rasa

pacifies the kapha and lavana rasa moistens the food and also pacifies the vata.

Further, bhavmishra has coineda specific priniciple to use madhura rasa dravyas at the
end of diet subside burning sensation caused by lavana, amla, katu ahara dravya. Which may
occur due to nature (prakru), desire (ruci) Circumstances (paristhiti), so that pitta may not
increase™. In this way the ahar (diet) taken systematically should be full of all the rasas

(Sadrasa) to maintain the equilibrium among dosas.
COMBINATIONS AND PERMUTATIONS OF RASAS

The permutation of rasas is nothing but detailed study of rasas regarding their type
and incarnated arrangement, rasas are used in treatment or personal hygiene according to
variation of dosas. In otherwords Knowledge of 'rasaand dosa-vikalpa’ (variations or
permutations or rasas and dosas) is very much essential because, maintaining equilibrium
among doshas is the only aim of Ayurveda. Dosas are permutated into sixty three types that
become innumerable with combinations of dhatus and malas, in same way rasas too are
divided into sixty- three types regarding consideration of rasa and anurasa they are also
innumerable’’. Thus both the permutations (rasabheda and dosabheda) are totally parallel
providing a guideline to maintain equilibrium between dosas and dhatus by using the
appropriate rasa in context to dosa concerned as has been mentioned by Susruta in
Uttaratantra chapter 63 and 66 (Rasabheda-vikalpadhyaya and Dosabheda-vikalpadhyaya)
respectively in detail. Caraka has also mentioned such type of description’. Vagbhata has
stated that rasas should be used according dosas. In vataja disorder amla rasa, in paittika-
vataja amla, tikta rasa and kaphaja-vataja disorders amla, katu rasas should be used. In the
same way purgative containing single rasa is non-cordial so, a combination of two or three

rasas should be used.



The permutation (variation) of rasas (sixty three) occur due to impact of dravya, desa,
kala and due to variation in paficabhautika composition of dravyas and rasas too are derived
accordingly. Impact of dravya as madhura rasa due topredominance or Soma guna, due to
impact of desa such as grapes, pomegranate grown in Himalayan region are sweet and at
other places sour, and impact of kala such as mango in tender age is kasaya, in middle age
sour and at maturity sweet. In the same way in hemant ritu, drugs are sweet and sour in rainy

season (varsa rtu)59.

The sixty three (63) variation of rasas regarding their combinations are as follows:
Ekarasa — 06

Dvikarasa - 15

Trika rasa — 20

Catuska rasa - 15

Paficaka rasa — 06

Satka rasa - 01

Thus these sixty three® permutations of rasas described by expert scholars should be used by
wise according to sixty three combinations of dosas. In this way owing to the large number of
permutations of rasas, it is almost impossible regarding presence of a dravya containing
single rasa. As has been stated earlier that due to paficabhautika composition dravyas are
sarvarasatmaka (having all the six rasas) and among them only predominants are manifested;
resultantly dravyas are denoted accordingly while weaker rasas being non-manifested are
termed as anurasa’'. In this context when we mention a dravya related to madhura rasa, it
indicates not only madhura rasa but also madhura vipaka and madhura prabhav so this should

be treated as a general rule for others also®.
Effect of Dravyas Containing various Rasas

The Knowledge regarding effects of permutated rasas (dravyas)and doshas (aisorders) is

based on two laws as follows.

1. If the combination between rasas and dosas is prakrtisam-samvaya (similar) then the
effects of dravyas and disorders should be decided according to their separate effect.
2. If the combination between rasas and dosas is Vikrtivisama-samvaya, then due to

change in properties on account of specific Pharmaceutical preparation and



combination, the decision becomes difficult. In these conditions, there effects should

be ascertained after after round and sound knowledge of dravyas and disorders®.
Importance of Rasa

Rasa has got important position in dravyaguna shastra that’s why it is described in
details in separate chapter by acaryas. In true sense, gustatory sense organs ( tongue) was
specific laboratory through which by direct observation of rasas, panchbhautika composition
of dravyas, their properties like vipaka, veerya, guna can be inferred and proved
experimentally in laboratory with needed corrections. For example, in tikta rasa dravya the
imagination regarding its bhautika composition by vayu+akash with ruksha guna, katu vipaka
and sita veerya appear after use if it aggravates pitta then the presence of ushna veerya is

ascertained.
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Methods described by Dr Shiva Charan Dhyani for taste threshold®

Take 5 gms. of drug powder. Put it in 100 ml and stir it for 30 minutes. Then filter it
with the filter paper. Take 1 ml. of that filtered solution and dilute it withwater gradually.
Taste a few drops of this solution between different dilutions. The point at which the taste is
last perceived is the Taste threshold of that taste in that drug. Any further dilution of the
solution would reveal no taste. According to this method, Karpasamula has 2240 ml. Taste-
threshold; Yastimadhu has 1320 ml. Taste threshold. Bala has got 1160 ml. Taste threshold

etc.

When the volunteers different on the taste of a drug orwhen a drug has two tastes of
equal intensity; the Rasa havinghigher threshold values in that drug will be considered as
itsPradhana Rasa and the other as Anurasa. For example; Ashwagandha has been enumerated
in Madhuravarga by Charaka but Rajanighantu has described it as katu. We gave the powder
ofthis drug to fifty volunteers blind method). Twentysevenvolunteers opined that it was
Madhura while twenty three opinedthat it was Tikta. All the volunteers could detect both the
Rasasbut the above difference arose when they fixed up Pradhana Rasaand Anurasa. Then,
the Taste threshold was determined by theabove described method and it was found that Tikta
Rasa in thatdrug had higher threshold than Madhura Rasa. It was, therefore,decided that

Ashwagandha has Tikta as its Pradhana Rasa andMadhura as Anurasa.
Classification of the intensity of taste

Take the Taste-threshold of 50 famous Madhura Dravyas, Record the lowest and the
highest threshold values. Note the actualfluctuation. Devide the figure by three and thus fix
up the degreesof Madhura, Madhuratara and Madhuratama.

We have tried it in 25 Madhura Rasa Dravya. It was found that one of these drugs
showed the lowest threshold of 80 ml. while another drug showed the highest threshold of
2240 ml. The actual fluctuation, therefore, was 2160 ml (2240-80=2160). This figure of 2160
is to be divided by 3. (21 60+3=720 ml). Therefore Madhura Rasa Dravyas having the
threshold of 720 or below will be classified as Madhura; those having thethreshold between
721 to 1440 ml. will be clascified as Madhuratara and those having the taste threshold
between 1440 to 2240 ml. will be classified as Madhuratama, Similarly thedrugs of all the

Rasas can be classified.

Let us admit that the same drug collected from differentplaces in different reasons

may show variable thresholds of taste.It is, therefore, desirable to conduct these experiments

27

75



0496/202 FP/OYRARD PROTOCOL FOR QUALITY ASSESSMENT OF RAW MEDICINAL PLANTS MATERIAL ON THE BASIS OF RASA

repeatedly over a period of five years on drugs collected from different parts of the country

before final conclusions are reached at.
Practical works done

While working for their postgraduate degree from the GujaratAyurveda University,
Janmagar, Shri D. Krishna Murthy (1974)and Shri P. U. Vaishnav (1977) and the writer of
this bookdetermined the taste threshold of 150 drugs of different Rasas.These drugs were
collected, indentified, powdered and tested for their taste-threshold. Let us have some of the

examples.
The taste threshold values of drugs were determined by manymethods and ways
(1) In cold water: The method is described earlier.

(2) In hot water: Some drugs contain some volatile oils that subscribe to the taste of drugs.
Some fractions are dissolved onboiling the drug in water. Therefore, the threshold values
were determined in hot water also. If the threshold values are higher incold water, the drug
should be administered with cold water. Ifthe threshold values are higher in hot water, the
drugs should be administered with hot water. This is the clinical significance ofthis

experiment.

Take 5 gms, of drug powder; dissolve it in 100 ml. of water;boil it till it is reduced to
50 ml, Stir it during boiling. Filter it, Take 1 ml, of this filtered solution or decoction and
taste it. Goon diluting it with cold distilled water till the taste is perceived,Record it for the
Taste threshold.

(3) Threshold value 6 hours after boiling:

Adopt method 2 as given above with the modification that the solution, after reducing
it to 50 ml., be allowed 6 hours gap againbefore proceeding the test further. Certain fractions
may again precipitate when the solution is cooled down and the effect may be seen in the

threshold
(4) Threshold value in 1% Saline Solution:

It is said by Charaka that Lavana suppresses other tastes. This experiment was
mecant to assess the effect of Lavana on thethreshold of tastes of drugs.The method is the

same as that of cold water except thatl %saline solution was used instead of cold water, i.e., 5
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gmsof drug powder was dissolved in 100 ml. of 1% saline solution,rest of the procedure is the

same.
(5) Threshold in 1% glucose solution:

This experiment was meant to find out whether the addition of any other Rasa
suppresses the original Rasa of the drug. The method is the same as is described in (4). Take

1% glucose solution instead of Saline solution.
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MODERN TECHNIQUES WHICH MAY BE HELPFUL IN DETERMINING RASA
1. Nuclear Magnetic Resonance (NMR)

According to the Ayurvedic classics, Rasais an outcome of interaction of all the
Panchamahabhutas, originating from earth (Pruthvi) as a source. The origination is initiated
by the water (Ambu), and close combination of principle elements like fire (Agni), air
(Pavana) and sky (Akasha)®®. The association of these five elements results in the formation
of Dravya and is pharmacological attributes. In the process of formation of any Dravya, these
basic elements take part in such a way that their specific proportion depicts particular
pharmacological attributes. So, it proves that the intimate combination of the basic elements

is the main cause of formation of specifically determined properties of the Dravya

Study of metabolomics aims at the study of chemical processes involving metabolites,
the small molecule substrates, intermediates and products of metabolism®’.Metabolomics is
the large-scale study of small molecules, commonly known as metabolites, within cells,
biofluids, tissues or organisms. Collectively, these small molecules and their interactions
within a biological system are known as the metabolome. The metabolomics have great
importance n predicting and explaining complex phenotypes in diverse biological systems.
As every Dravyahave specific Panchabhautikconfiguration; which can be correlated to the
metabolomics of the drug, may prove beneficial in defining chemosensory parameters for

specific Rasa.

Nuclear magnetic resonance (NMR) is a spectroscopic technique well suited to
determining the structure of molecules ranging from a few atoms to large proteins. The
strength of NMR lies in its ability to distinguish and identify atoms on the basis of their
chemical environment, and in determining the chemical bond and spatial relationship of those
atoms. Thus, NMR is a powerful tool for the identification of molecules, especially those of
an organic nature. In addition, NMR has quantitative applications valuable to pharmaceutical

analysis.

Nuclear magnetic resonance (NMR)-based metabolomics has many applications in
plant science. Metabolomics can be used in functional genomics and to differentiate plants
from different origin, or after different treatments. In this protocol, the following steps of

plant metabolomics using NMR spectroscopy are described®:
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1.Sample preparation (freeze drying followed by extraction by ultrasonication with 1:1
CD30D:KH2PO4 buffer in D20)

2.NMR analysis (standard 1C, J-resolved, 1H-1H correlation spectroscopy (COSY) and
heteronuclear multiple bond correlation (HMBC))

3.Chemometric methods

The main advantage of NMR metabolomic analysis is the possibility of identifying
metabolites by comparing NMR data with references or by structure elucidation using two-
dimensional NMR. This protocol is particularly suited for the analysis of secondary
metabolites such as phenolic compounds (usually abundant in plants), and for primary
metabolites (e.g., sugars and amino acids). This procedure is rapid; it takes not more than 30
min for sample preparation (multiple parallel) and a further 10 min for NMR spectrum

acquisition®.

Nuclear magnetic resonance (NMR) is a spectroscopic technique well suited to
determining the structure of molecules ranging from a few atoms to large proteins. The
strength of NMR lies in its ability to distinguish and identify atoms on the basis of their
chemical environment, and in determining the chemical bond and spatial relationship of those
atoms. Thus, NMR is a powerful tool for the identification of molecules, especially those of
an organic nature. In addition, NMR has quantitative applications valuable to pharmaceutical

analysis.
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2. E-tongue: An Analytical tool for assessment of Rasa (taste) of medicinal plants
Introduction:

“Rasonipatedravyanam” is the basic examination of Rasa (taste) told by the ancient
seers of Ayurveda i.e. the taste of any substance is primarily known by tasting himself
through Rasanaendriya (tongue)’’. But it is very dangerous in cases of toxic material or
plants. Food and Drug Administration (FDA)-unapproved molecule testing. Therefore,
analytical taste-sensing multichannel sensory system called as electronic tongue (e-tongue or
artificial tongue) which can assess taste have been replacing the sensory panellists. Thus, e-

tongue includes benefits like reducing dependence on human panel.”’

Rasa (taste) is an important pharmacodynamic attributes in Ayurvedic pharmacology
among five (Rasa, Guna, Veerya, Vipaka). Thus, it is essential to use these analytical tools in

medicinal plants or Ayurveda for quality assurance as well as for standardization’”.

Electronic tongue is an instrument defined as an array of non-specific chemical
sensors with partial sensitivity (cross-sensitivity) to different components, able to analyze
complex liquids”. These are used mainly for qualitative assessment. Sufficient amount of
aqueous solubility of test compound is necessary for application on the electronic tongue. To

increase the solubility co-solvents like ethanol can be used.
These devices have three principal components-

I.  Sensory array
II.  Equipment of emitting and receiving signals

III.  Pattern recognition

In recent years, three types of electronic tongues/taste sensors had been developed, based on

potential, impedance spectroscopy, and voltammetry.

I.  The gustatory sensors based on potential by liyama et al. which is composed of
several kinds of lipids/polyvinylchloride(PVC) membranes for transforming the taste
quality information like saltiness, bitterness, etc., into electrical signals.

II. The electronic tongue based on impedance spectroscopy described by Riul and
coworkers, in which the sensors were built by supramolecular thin films of
conducting polymers with lipid-like material and were analysed with impedance

spectroscopy.
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III.  The third based on the principle of voltammeter designed by Winquist et al. which
was consists of several metallic electrodes (platinum, gold, palladium, iridium,
rhenium, and rhodium) and it work as working electrode (Ag/AgCl reference
electrode and stainless steel electrode as counter electrode for standard three-electrode

systems).
Basic Principle:

It consists of different types of sensors which are attached to the arm, a sample table,
an amplifier and a computer for data recording. Thus, it is based on electrochemical taste-
sensing system principle. It has the same process of human tongue buds behave with interact
of a molecule. The taste buds are represented by sensors which interact with these test
molecules. The response of these signals are compared with physiological action potentials
which are recorded by computer which correspond to the neural network at the physiological
level. The obtained data can be evaluated further on the basis of already existing matrix of
sensor responses which can be compared with human memory or association to already

existing taste patterns. The most applied principle is potentiometry.
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Jayasundar R et al. adopted a method in which a potentiometric difference was
measured between 7 sensors and the reference electrode. Three of them tuned each to sour
(S1), salty (S3) and umami (S4) tastes. The other four sensors gave an integrated response.
The electrochemical signals from the sensors were stored as data matrix and used for

multivariate analysis. The response of each sensor was assessed on a relative intensity scale
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of 1-10, from the least to the most intense taste perception. Each sensor has a specific organic
membrane with interacts with ionic, neutral and chemical compounds present in the liquid
sample in a specific manner. Any interaction at the membrane interface is detected by the
sensor and converted into electronic signal. It can be adopted as a reference method for other

studies.
Different taste sensors have different composition’* which is mentioned in table 1.

Table 1: Components of taste sensor

Taste sensor Lipid Plasticizer

Saltiness Tetradodecylammonium bromide, n- Dioctyl phenylphosphonate
Tetradecyl alcohol

Sourness Phosphoric acid di(2-ethylhexyl) ester, Dioctyl phenylphosphonate
Oleic acid,
Trioctylmethylammonium chloride

Umami Phosphoric acid di(2-ethylhexyl) ester, Dioctyl phenylphosphonate
Trioctylmethylammonium chloride

Acidic bitterness Phosphoric acid di-n-decyl ester Bis(1-butylpentyl) adipate

Tributyl O -acetylcitrate

Basic bitterness Tetradodecylammonium bromide Dioctyl phenylphosphonate
Astringency Tetradodecylammonium bromide 2-Nitrophenyl octyl ether
Sweetness Tetradodecylammonium bromide, Dioctyl phenylphosphonate

Trimeritic acid

Significance:

As earlier mentioned a study was conducted by (Jayasundar R et al. 2016) for
determination of Rasa through E tongue analytical tool of some medicinal plants likewise it

can be applied on other plants also.
Others-

1. Quantify taste-masking efficiency of pharmaceuticals.
Analyze stability of medicines regarding taste.
Identify toxic substances.

Search for drugs, explosive.

Monitor Herbal medicine.

Identify unpleasant taste of pharmaceuticals.

NS kWD

Quantify taste and foodstuff recognition.’
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GUIDELINES FOR THE STANDARD PROTOCOL FOR EVALUATION /
DETERMINATION OF RASA (TASTE)

A. PASSPORT DATA OF THE SAMPLE

(This data is confidential and should not be shared with any person who is to blinded as

part of the investigation till the procedures requires so.)

Test sample name/ code — Write down the botanical name / local name of test
sample and the test sample code for blinding purpose.
Source of sample — Write the source of sample, if it is self -collected (by any team
member of investigating team) or procured from the market or collected from the
third party. If it is provided by the third party and primary source is not known, then
the third party will be considered as source. Write “Not Specified”, if the sample is
procured from the market and its source is not known.
Collector’s name — Write down the name of collector (any member of investigating
team).
. Date of collection — Mention the date ( DD-MM-YYYY) of collection
Season of collection —Specify the season of collection as stated.

a. Shishir/ Vasant/ Grishma/ Varsha/ Sharad/ Hemant

b. Spring/ Autumn/ summer/ winter
Collected Part —Mentionclearly the part used of the plant source.
. Authentication number/ Authenticating body- Provide drug accession number or
drug identification certificate number provided by the competent authority working in
the field of identification of plants well equipped with taxonomist, botanist and
chemist. Attach a copy of the same.
. Weight of sample received — weigh the test sample with digital weighing scale
having accuracy of 0.01gm. Minimum amount of the test sample needed should be
calculated according to the number of participants. It should not be less than S5gm for
each volunteer.
. Powder Fineness (in case of powdered drug) —The sample should not be of more

than 80 mesh sieve.



10. Quality assessment tests —Pharmacognosticstudy of the test sample(crude drug and
powder) covering macroscopic and microscopic study. It should cover the description
of organoleptic characters, microscopic characters, phytochemical study,
physicochemical parameters like foreign matter, loss on drying, total ashvalue, acid
insoluble ash, water extractive value, alcohol extractive value, preliminary
phytochemical analysis as per the standard protocol in the book entitled Quality
Standards of ASU drugs provided by Pharmacopeal Laboratory of Indian Medicine ,
New Delhi. The investigators may add more quality tests besides these.

11. Safety and toxicity study-YES / NO. Assessment of Rasa can only be done when
credible and unequivocal safety data is available for the oral use of the sample. The
investigators must attach the summary safety data along with their references in the

records.

B. TRIAL FOR EVALUATION / DETERMINATION OF RASA (TASTE)

The evaluation will comprise of two parts. The first part of evaluation will be done by
involving human subjects and the second part will be laboratory based. The result obtained
through human subject evaluation will be final and binding whereas the results of the second
part will be utilized to establish the correlation. The laboratory based evaluation will be
conducted where such facilities are available and are not mandatory if the human trial is able
to establish the Rasa of the substance without any doubt. In case of any confusion in
determining the Rasa, laboratory based investigations needs to be done for resolving the

confusion.

B.1. GUIDELINES FOR EVALUATION INVOLVING HUMAN SUBJECTS
B.1.a. General

1. Apparently healthy volunteers can take part in this evaluation process. Special care
should be taken to ensure that the volunteer is not having any clinical condition which
may interfere in perceiving taste sensation.

2. People who have studied or studying Ayurveda (BAMS) can only be volunteers for
this evaluation.

3. This is a trial involving human subjects. Therefore ethical clearance from the
competent authority should be obtained before starting the evaluation.

4. The study should be preferably double-blind or at least single blind.

|



5.

The volunteers must be given a demo / training about the entire process of evaluation.

B.1.b. Trial Drug

1.

The evaluation should be done as early as possible from the time of collection and
within the designated shelf life period.

The investigators must ensure the authenticity and quality of the sample before
proceeding the evaluation of Rasa.

Taste will be evaluated of the Powder (fine, passed through 80 size sieve) and / or
fresh Juice (sieved through a fine cloth).

The dose for evaluation will be as per the documented human dose or as calculated
from the safe dose for animals. In any case the dose should not be more than 5 gms

for powder sample and 5 ml for fresh juice. The dose will be administered orally.

B.1.c. Volunteers

1.

A

Age — More than 18 years.

Gender — Either Gender / Any gender.

Minimum Sample Size for one sample — 10.

Written Consent to be obtained from all volunteers.

A brief training / orientation session should be conducted to explain to make the

volunteers aware about the procedure and what needs to be observed and documented.

B.1.d. Experiment

1.

A

The experiment should be conducted in a SadharanaRitu i.e. normal climatic
condition. The room temperature should not be more than 25°C .

The experiment should be conducted between after 9 am. (Kapha Kala exclusion)

The volunteers should be provided comfortable sitting arrangement.

The volunteers will be asked to have light food at least 2 hours before the experiment.
The volunteers will be given standard mouth cleanser and distilled water for rinsing
the mouth.

The test drug will be administered per oral and volunteers to will be asked to retain it
for thirty seconds over the tonguebefore swallowing for uniform contact of taste buds
of the tongue.

Each volunteer will then be asked to fill in the Proforma / CRF.



B.1.f. Proforma

1.

The Proforma contains 2 Parts (Part A & Part B). Part A involves indirect assessment
of Rasa whereas Part B involves direct assessment of Rasa.

Each volunteer has to fill in both the parts. Part B has to be filled in by the volunteer
after filling the Part A.

B.1.e. Data Interpretation

1.

The responsesof the volunteers to questions of Part A will be appropriately awarded
scores to their associated Rasa. For example, Highest Degree of Coating in the mouth
= Madhura — 3(M3); Medium degree of dispersion in Mouth = Lavana — 2 (L2), so
on.

These scores will be tested for their statistical significance and consequently to derive
the Rasa.

The response to Question no. 5 in Part B will be tested for its statistical significance
and primarily determine the Rasa of the substance and its degree. For example, if the
statistically significant response of all the volunteers comes to Madhura — 2, then
primarily it will be assumed as the main rasa of the substance.

This finding of Q.5 will be validated with the collective response of Part A (Q.1 to 4).
In case of any significant discrepancy, the test will be conducted on a bigger sample
size to resolve it. Ideally findings of Part A and Part B should validate each other.

In case of persisting discrepancy even with a bigger sample size and multicentric
evaluation, the findings may also be compared with the rasa suggested by modern
laboratory based investigations.

The responses of Questions 5 & 6 will be tested for statistical significance and will be

termed as Anurasa of the substance.

B.2. GUIDELINES FOR EVALUATION OF RASA (TASTE) THROUGH TLC

Material:
1. Pre-coated TLC plates with good uniformity (Merck)
2. Reagents: Sulphuric acid, Marcous reagent , Vanillin, HPTLC setup, Benzene (AR
grade)
3. Silica gel GF 254
4. Supporting software(R/SPSS/.)



Methodology:
1. As per API protocol, extraction will be carried out.
2. Img/ml Stock solution will be prepared.
3. Plating/ spotting in triplicates in volume 5 pl
4. The Rf value will be documented in day light with Post-chromatographic
derivatization

5. Data will then be subjected to analysis.

B.3. GUIDELINES FOR EVALUATION OF RASA (TASTE) THROUGH E TONGUE

B.3.a. Aim:To explore the use of structuro-functional information deduced from

spectroscopic techniques (Nuclear Magnetic Resonance (NMR), Fourier Transform InfraRed
(FTIR) and Laser Induced Breakdown Spectroscopy (LIBS) and Electronic tongue to study
the unidentified Rasaof medicinal plants.

B.3.b. Principle:Taste has both subjective and objective components. While the former
relates to sensory perception, the latter relates to chemical sense of taste, i.e. chemical
constituents of the sample. For example, sucrose, fructose or glucose contribute to sweet
taste, and acids to sour taste. Sensorial (taste) and phytochemical descriptors of selected
medicinal plants can be comprehensively evaluated. The latter can be studied using (Nuclear
Magnetic Resonance (NMR), Fourier Transform InfraRed (FTIR) and Laser Induced
Breakdown Spectroscopy (LIBS), and the sensorial parameters of taste using Etongue. The
novelty of this study is assessment of both the objective (chemical) and subjective (sensorial)
aspects of the chemosensory property of taste using analytical techniques and more
importantly, on whole extracts rather than single molecules or fractionated extracts of plants.
B.3.c. Materials and methods:

B.3.c.i.Plant materials: Both the test drug (drug with unknown Rasa) and reference standard
drug (drug with known Rasa) should be prepared for the study after proper identification and
authentication by the subjective expert.The dry and powdered form of the each samples can
be taken and 50 ml of distilled water can be added to 5 gm of each sample, placed in a 40°C
water bath for 1 hour, gently stirred every 10 min and then macerated. All the prepared
solutions should be filtered to remove any suspended particles, left at room temperature for 1
hour and used for analysis. The following may be the experimental conditions: sample
volume e 20 ml; acquisition time e 120 s; time per analysis e 180 s; four replicates per

sample.

-



B.3.c.ii. E-tongue based evaluation of taste: Taste can be evaluated with the potentiometry
based a-Astree Electronic tongue (Alpha MOS, France) using Sensor Array #5 and a
reference electrode. The array of the each sensor tuned to known tastes. The electrochemical
signals from the sensors should be stored as data matrix and used for multivariate analysis.
The response of each sensor should be assessed on a relative intensity scale of 1e10, from the

least to the most intense taste perception.

B.3.c.ii. Spectroscopic studies:
1. Nuclear Magnetic Resonance:The plants from the similar taste category are
clustering in closer, indicating similarity between their spectra.
2. Fourier transform infrared spectroscopy:Spectral similarities of different rasa is
observed along with differences categorical region.
3. Laser-induced breakdown spectroscopy:Elemental spectral range in obtained as per

different category of Rasa.

B.3.d. Results: E-tongue data can be analysed and the differential response of the sensors is
presented as a radar graph with intensity grading. NMR data on the other hand, can be first
processed using standard procedures (Fourier transformation, baseline and phase corrections)
and then subjected to multivariate Principal Component Analysis (PCA). Data obtained from
the study can be compared with reference standard drug to interpret the probable rasa of the

test drug.



Standard Protocol for Determination of Rasa (Taste) Involving

Human Subjects

Name of the Volunteer:
Age:
Date:

PART - A
\(tick one or more option)

1. What did you feel in the oral cavity after tasting the sample? (tick one or more

option)

SI No | Question Uttam Madhyam | Avara
(Highest (Medium (Lowest
degree) Degree) Degree)
Score - 3 Score - 2 Score - 1

1. | Coating of the oral cavity

Unctuous/Slimy feeling

Softness of the mouth

Cleansing of mouth

Rl Bl Bl B

Burning sensation in mouth,

throat, chest - After sometime

6. | Softness of the mouth

7. | Disperse quickly

8. | Burning sensation in mouth,

forehead

9. | Burning sensation in mouth,

forehead, whole body —-immediate

10. | pricking sensation on tongue

11. | Cleansing of mouth

12. | Feeling of temporary loss of taste

perception

13. | Not pleasant to Tongue

14. | Cleansing of mouth

15. | Dryness of mouth
.




16.

Stiffness of the tongue

2. What did you feel in mind / brain after tasting the sample?

SI No | Question Uttam Madhyam | Avara
(Highest (Medium | (Lowest
degree) Degree) Degree)
Score - 3 Score -2 | Score - 1

1. | Sense of satisfaction
2. | Pleasant feeling
3. | Developed likingness in food
4. | Mental Agitation
3. Which kind of effect you are experiencing?

SI No | Question Uttam Madhyam | Avara
(Highest (Medium | (Lowest
degree) Degree) Degree)
Score - 3 Score -2 | Score - 1

1. | Perspiration / Sweating
2. | Discharge from Nose
3. | Lacrimation / Tears in eyes
4. | Stiffness of Head
5. | Choking feeling in throat / chest
region
4. What reflective effect you observed?

SI No | Question Uttam Madhyam | Avara
(Highest (Medium (Lowest
degree) Degree) Degree)
Score - 3 Score - 2 Score - 1

1. | Increased Salivation

2. | Tingling sensation in teeth

3. | Eye and eyebrow constriction
4. | Feeling of Goosebumps




PART -B

5. What is the Predominant taste of drug/ which taste you felt the most after immediate

contact? (Tick only one)

SI No

Option Uttam (Highest Madhyam Avara

degree) (Medium Degree) | (Lowest Degree)

Score - 3 Score - 2 Score - 1

Madhura

Amla

Lavana

Katu

Tikta

SN ol B B B

Kashaya

6. What is the secondary taste of drug/ which taste you felt after some time of contact?

(Tick only one)

ISHI o

a o

g.

Madhura— Sweet
Amla— Sour
Lavana- Salt

Katu - Pungent
Tikta - Bitter
Kashaya- Astringent

None.

7. Any other taste(s) felt besides the above two? (Tick all applicable options)

ISH

o a o

™

Madhura— Sweet
Amla— Sour
Lavana- Salt

Katu - Pungent
Tikta - Bitter
Kashaya- Astringent

None.



KEY TO STANDARD PROTOCOL FOR DETERMINATION OF RASA
(TASTE) OF MEDICINAL SUBSTANCES.

PART - A

1. What did you feel in the oral cavity after tasting the sample? (tick one or more

option)
S1 Question Reference Associate
No d Rasa
| Coating of the oral (Anulimpativa) Ch./ Mukha Upalepa Su. Madhura
© | cavity
2. | Unctuous/Slimy feeling | (Snehana) Ch. Madhura
3. | Softness of the mouth (Mardava) Ch. Madhura
4. | Cleansing of mouth (Mukhabodhana) Ch./ Kshalana A.H. Amla
5. | Burning sensation in (Vidahascha aasyakanthasya) CH. / Amla
mouth, throat, chest - Urahkantham vidahati (A.S.)
After sometime
6. | Softness of the mouth (maardavam kurute mukhe) Ch. Lavana
7. | Disperse quickly (Praleeyana) Ch. Lavana
8. | Burning sensation in (vidahanmukhasya cha)Ch./(kapolagala Lavana
mouth, forehead dahakrit) A.H./(kanthakapolavidahati)A.S
9. | Burning sensation in (vidahan mukha Ch. or vidahati deham Katu
mouth, forehead, whole | A.S.) (Kapolo dahateeva cha) A.H.
body —immediate
10. | pricking sensation on nipate tudateev cha) Ch. Katu
tongue
11. | Cleansing of mouth Mukha Vaishadya (Charak) Tikta
12. | Feeling of temporary (pratihanti nipate)Ch./ Pratihanti Tikta
loss of taste perception | Rasanam (A.S.)
13. | Not pleasant to Tongue | Swadate Na cha - Ch Tikta
14. | Cleansing of mouth Vaishadya (Charak) Kashaya
15. | Dryness of mouth Vaktram Parishoshayati (Su) Kashaya
16. | Stiffness of the tongue | Jihvanstambhayati (Su) Kashaya
2. What did you feel in mind / brain after tasting the sample?
SINo | Question Reference Associate
d Rasa
l. Sense of satisfaction Paritosham utpadayati Su Madhura
2. Pleasant feeling Ahlad Ch. / Prahlad Su. Madhura
3. Developed likingness in food Shraddam utpadyati Su. / Amla




Bhaktaruchim Ch./
Bhaktaruchim chapadayati

4. Mental Agitation 22?7 Katu
3. Which kind of effect you are experiencing?
SINo | Question Reference Associate
d Rasa
1. Perspiration / Sweating Swedana Ch. Amla
2. Discharge from Nose Nasasravi Ch Katu
3. Lacrimation / Tears in eyes Akshisansravi) Ch Katu
4. Stiffness of Head shiro grahaniite) Su. Katu
5. Choking feeling in throat / chest Badhnativa ch yah kantham Kashaya
fegion Ch. / Hridayam karshayati
peedayati (Su)
4. What reflective effect you observed?
SINo | Question Reference Associate
d Rasa
1. Increased Salivation shleshma abhivardhyati (M) | Madhura /
Su./ Mukhasravam janayati Amla/
(A) Ch. / Excess Salivation, Lavana
kapha prasekam janayati Su.
L)
2. Tingling sensation in teeth Danta harsha Ch. Amla
3. Eye and eyebrow constriction Akshibhruvam sankochayati | Amla
A.S.
4. Feeling of Goosebumps Harshayati romani (A.S) / Amla/
Harsha (Su) Tikta




ANNEXURES



NATIONAL INSTITUTE OF AYURVEDA

(An Autonomous Body under Ministry of AYUSH, Govt. of India)
Jorawar Singh Gate, Amer Road, Jaipur.

P.G. DEPARTMENT OF DRAVYAGUNA
1" Workshop on
“Designing of Standard Protocol for Determination of

Rasa Panchak of Anukta Dravyas”

Date - 30" and 31" January 2018 Venue - NIA, Jaipur

SUMMARY REPORT AND FUTURE SUGGESTIONS

A 2 Day workshop on “Designing of Standard Protocol for Determination of Ras Panchak of

Anukta Dravyas” was organised on 30 & 31" January 2018, at NIA, Jaipur.

24 senior experts (16 from outside NIA and 8 from NIA) representing fields of Dravyaguna,
Maulik Siddhant, Botany, Physics, Pharmacology, Pharmacognosy actively participated and
deliberated upon the above topic. 44 junior experts (13 from outside NIA and 31 from
NIA),who are pursuing their MD and Ph D studies in Dravyaguna also participated in this
workshop.

All the participants were grouped into 6 groups namely Rasa, Guna, Veerya, Vipaka, Karma
and modern aspects of Raspanchaka. (List of groups and there members are annexed)

Each group was given a mandate to compile and analyze the references and relevant
information to design a suitable provisional protocol to assess the component of raspanchak
assigned to them.

In the next one and a half days, each group did extensive analysis and discussion on this pre-
gathered information regarding the topics allotted to them.

The groups finally came up with provisional protocols for accessment of Rasa , Guna, Veerya,
Vipaka of Anukta Dravya.

All the experts in the common final session subjected these provisional protocols to a critical
review and rigorous scrutiny. Many interesting and path-lighting interactions took place during
the course of this open house discussion.

After two days of brain storming all the experts were of the following unanimous future
suggestion.

Determination of raspanchak of anukta dravyas is an essential need of the ours considering the
prevelance of use of many ethenic and exotic drugs.

Rasa is the beginning point of determination of rasapanchak. Once rasa is determined than
vipaaka, guna and veerya should be logically estimated and subjected to confirmation.

All the provisional protocols for assessment of rasa, guna, veerya, vipaaka were inprinciple
accepted and recommended for subsequent enrichment.

The provisional protocol formulated for rasa was considered to be extensive and appropriate.
The assembly is of the opinion that “raso nipaate dravyaanam' should be the underlying
principal principle for the determination of rasa.Therefore, rasa should be ascertained by
placing the sample on tongue of volunteers by using the methodology suggested in provisional

]




NATIONAL INSTITUTE OF AYURVEDA

(An Autonomous Body under Ministry of AYUSH, Govt. of India)
Jorawar Singh Gate, Amer Road, Jaipur.

P.G. DEPARTMENT OF DRAVYAGUNA

1" Workshop on
“Designing of Standard Protocol for Determination of
Rasa Panchak of Anukta Dravyas”

Date - 30" and 31" January 2018 Venue - NIA, Jaipur

protocol. But, any such experimentation should be preceded by oral toxicity studies or by the
availability of such safety data without any doubt whatsoever.The experts were of the opinion,
the use of other techniques and tools like e-tongue should be used only when there is significant
confusion in determining the rasa of substance by human tongue or when the substance is
toxic.The assembly was of the view that any protocol for determination of rasa should be
reasonably reliable, reproducible and feasible on the part of most of the investigators. It was
opined that use of sophisticated tools and complicated procedures will dissuade investigator to
undertake determination of rasa experiments.

All the experts,thus suggested that this simple provisional protocol for determination of rasa
should be subjected to practical use and subsequent validation by using standard and test

samples.

As envisaged it was agreed that development of standard protocol for determination of
rasapanchak will require series of workshops. It was also stressed that this series of workshop
should be conducted within a reasonable timeframe to keep the intensity intact and deliver
purposeful outcomes.

All India Institute of Ayurveda, represented by its Director, Prof. Tanuja Nesari, volunteered to
organise the next workshop on this topic, which was thankfully agreed by one and all.

All the experts were of the view that keeping all the provisional protocols for review and
enhancement in the agenda of one workshop is practically not feasible. Therefore, in the
subsequent workshop the agenda should be focused and feasible to conclude.

Keeping in view of this important recommendation, this first workshop suggests that the
agenda of next workshop should be “Development of standard protocols for assessment of 8
important gunas namely Guru, Laghu, Shita, Ushna, Mridu, Tikshna, Snigdha and Ruksha.”
The remaining gunas, veerya, vipaak can be dealt in the future workshops. Meanwhile,the
provisional protocols for these will remain available in the public domain for constructive
feedback from all the stakeholders.

The organisers of the workshop express there sincere thanks to all the experts, the Director of
NIA, Ministry of AYUSH for there kind cooperation to make this workshop successful.

Prof. Mita Kotecha
(Chairman, Organising Committee)




NATIONAL INSTITUTE OF AYURVEDA

(An Autonomous Body under Ministry of AYUSH, Govt. of India)
Jorawar Singh Gate, Amer Road, Jaipur.
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“Designing of Standard Protocol for Determination of
Rasa Panchak of Anukta Dravyas”
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List of Experts Participated

Prof. Mahesh Chandra Sharma, Ex Director, NIA, Jaipur.

Prof. S.D. Dubey, Retd. Professor of Dravyaguna, BHU, Varanasi.

Prof. R.D. Dwivedi, Retd. Professor of Basic Principles, IPGTRA, Jamnagar.
Prof. Tanuja Nesari, Professor & HOD, Dept. of Dravyaguna,AIIA, New Delhi.
Prof. K N Dwivedi, Professor & HOD, Dept. of Dravyaguna, BHU, Varanasi.
Prof. D.Nag, Retd. Professor of Botany, Paprola, Himachal Pradesh.

Dr. Mohan Shankar Dashora, Asso. Professor (Retd.), Botany, NIA, Jaipur.
Prof. Rama Jayasundar, Professor of Physics, AIIMS, New Delhi.

Prof. K Nishteswar Rao, Retd. Professor of Dravyaguna, [IPGTRA, Jamnagar.

1.
2.
3.
4.
5.
6.
7.
8.
9.

ot
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. Prof. Manasi Deshpandey, Professor of Dravyaguna, Bharti Vidyapeeth, Pune, India

—
—

. Dr. Bhupesh Patel, Asso. Professor of Dravyaguna, IPGTRA, Jamnagar.

. Prof. Lalitha B, Professor & HOD, Dept. of Dravyaguna, GAMC, Bangalore.
. Dr. Navneet Sharma, Reader in Dravyaguna, RGPGAC, Paprola.

. Dr. Subhash Rana, Reader in Dravyaguna, RGPGAC, Paprola.

. Dr. Yagnesh Vyas, Surat.

. Dr. T S Bairry, Udupi.

. Prof. Mita Kotecha, Professor & HOD, Dept. of Dravyaguna, NIA, Jaipur.
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. Prof. M L Jaiswal, Professor, Dept. of Dravyaguna, NIA, Jaipur.

—_
Nel

. Prof. A Ramamurthy, Professor, Dept. of Dravyaguna, NIA, Jaipur.
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. Dr. Sudipta Kumar Rath, Asst. Professor, Dravyaguna, NIA, Jaipur.
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. Dr. Sumit Nathani, Asst. Professor, Dravyaguna, NIA, Jaipur.
. Dr. Krutika Joshi, Lecturer, Dravyaguna, NIA, Jaipur.
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. Mr. Gaurav Sharma, Pharmacologist, NIA, Jaipur.
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. Mr. Navin Garg, Pharmacognosist, NIA, Jaipur.
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Report of Rasa 1°" Workshop held at AIIA, New Delhi
25"™& 26™ February, 2019

All India Institute of Ayurveda organized a National L evel workshop & Brain Storming
Session on Development of Standard Protocol for quality Assessment of Raw Medicinal
plants materials on the basis of Rasa & an exhibition on Medicinal Plant Research from
25™ t0 26" February 2019 which was supported by NMPB.

Inaugural function of the workshop took place on 25" February 2019.

The ceremony was started with the lamp lighting and welcome address of the Director, AIIA,
Prof. Tanuja Nesari. Madam also highlighted the salient features of the workshop and the aim
and objectives for the organisation of this specific workshop and exhibition. It was followed
by the address of Dy. CEO NMPB, Mrs. Padamapriya Balakrishna, emphasising the role and
responsibilities of NMPB. The chief guest of the ceremony was Prof Abhimanyu Kumar,VC
of Uttarakhand Ayurveda University and guest of Honour Prof S.D Dubey, former Head,
Department of Dravuaguna, IMS BHU. The chief guest and guest of honour appreciated the
efforts taken and showered their blessings for success of the workshop. Then the learned
subject experts gathered from entire nation gave their introduction.

After the inaugural the first plenary session was chaired by Prof Unnikrishnan Pillai and co-
chaired by Prof Manasi Deshpande. The first talk was delivered by Dr Ramesh Bhutya. He
highlighted the importance of classification of Dravyas as per Guna which may be useful for
the specific treatment of Diseases. The second deliberation of the session was by Prof
Rabinarayan Acharya who highlighted the importance of Rasapanchaka Nirdharana w.s.r. to
Anukta Dravya and presented various research papers and work for the validation of
Rasapanchaka and emphasized that the first need is to collect all the existing information and
its critical analysis for thinking further and planning for preparation of protocol which may be
accepted widely.

In the post lunch session the experts worked at their work stations and prepared the relevant
protocol/ questionnaire relevant to their assigned topics.

Day 2: The workshop started by a short visit of AIIA Hospital, Acedemic Block and
Vanaushadhi Vatika. It was followed by the presentation of the work done during Day one by
one member of each team. Every presentation was followed by open discussion and inclusion
of relevant suggestionsfrom the experts. The expert remarks were given by Prof V.K Joshi,
Prof Emeritus BHU and by Dr JLN Shastri from Dabur India Limited. The entire matter was
collected for the preparation of final protocol.

In the afternoon, the inaugural of the poster exhibition was conducted by the auspicious
hands of Joint Secretary, Shri Roshan Jaggi. About 40 posters from AIIA and various parts of
the nation prepared by pg scholars were displayed in the exhibition.

The stalls of NMPB were also arranged during the event. Joint secretory and the experts from
across the nation appreciated the efforts done by the scholars.



During two days of Brain storming session the galaxy of the experts pave the path for further work to be
done for the validation and formation of parameters for Rasa Panchaka Nirdharana i.e.pharmacodynamic

attributes of the drugs.

Valedictory session was graced by the presence of Joint Secretary Roshan Jaggi.This is the brief report

of the 2 days National workshop.

\_

4

Lamp Lighting by Chief Guest Respected
Prof. (Dr.) Abhimanyu Kumar &
Prof. (Dr.)Tanuja Nesari (Director, AIIA)

N\

Address by Dr. (Prof.) Abhimanyu Kumar
(VC, Uttarakhand Ayurveda University)

Welcome Address by
Prof. (Dr.) Tanuja Nesari
(Director, AIIA & CEO, NMPB)

Deliberation being delivered by
Dr. Sharayu Kore

Introductory Session of Learned Experts

J

Learned Experts visiting
Hospital Block, AITA




Learned Experts visiting Academic Learned Experts visiting
Block, AITA Vanaushadhi Vatika, AIIA

Internal Discussion in Groups and Preparation Internal Discussion in Groups and Preparation
of Protocol Questionnaire on “KARMA” of Protocol Questionnaire on “VIRYA”

Internal Discussion in Groups and Preparation Internal Discussion in Groups and Preparation
of Protocol Questionnaire on “RASA” of Protocol Questionnaire on “GUNA”




Internal Discussion in Groups and Preparation Posters Exhibition displayed
of Protocol Questionnaire on “VIPAKA” by PG Scholars

Posters being examined by Respected Joint Valedictory Function
Secretary Shri Roshan Jaggi and Director, AITA

Vi e ey o S

Learned Experts and Dignitaries following the conclusion of 2 days workshop




Experts for second Meeting held on 24" -25" Feb 2019 at
All India Institute of Ayurveda, New Delhi

Prof. Tanuja Manoj Nesari
Head, Department of Dravyaguna,
Director, AITA

Prof. (Dr.) Mita Kotecha
Professor and Head,
Department of Dravyaguna
NIA Jaipur

Prof. M.C.Sharma,
Former Director, NIA

Prof. S.D. Dubey,

Ex. Head of the Department
Department of Dravyaguna
Varanasi

Prof Rambabu Dwivedi,

Ex. Head of Department

Department of Samhita & Siddhanta,
IPGTRA, Jamnagar

Prof Apurva Sangoram
Professor, Department of Dravyaguna
Tilak Ayurved Mahavidyalaya, Pune

Prof. (Dr.) A.R. Murthy,
Professor

Department of Dravyaguna,
NIA, Jaipur

Prof. Bulushu Sitaram,
Department of Dravyaguna
Tirupati

Dr. Bupesh Patel,
Asso. Professor,
IPGTRA, Jamnagar

Prof. Unnikrishnan Pillai,
Department Of Rasa Shashtra,
Amrita College Of Ayurveda,
Kerala

Dr. Asit Panja,
Associate Professor
Department of Maulik Siddhanta,

Prof. Sarayu Kore,
Pune

Dr. Sudipta Kumar Rath,
Assistant Professor

Department of Drvayaguna
NIA Jaipur

Prof. Ravi Narayan Archarya
Professor &Head
IPGT &RA

Prof. VK Joshi
Prof Emeritus, Department of Dravyaguna
B.H.U Varanasi

Prof Manasi Deshpande,
HOD, Department of Dravyaguna
Bharti Vidhya Peetha College, Pune

Prof. Lalitha, BR, Bangalore
Head, Department of Drvyaguna
Govt, Ayurveda College
Bangalore

Dr. Sumit Nathani,
Assistant Professor

Department of Drvayaguna
NIA Jaipur

Dr. JLN Sastry, CEO, NAMP
New Delhi

Prof. Anil Sharma,

Prof & Head Dept Of Drvyaguna
Shrikrishna Govt Ayurvedic College,
Karukshetra

Dr Shivani Ghildiyal,

Assistant Professor Department of
Dravyaguna

AlIA




Report of Rasa 2" Workshop held at AIIA, New Delhi
04" & 05™ February, 2020

All India Institute of Ayurveda (AIIA), New Delhi organized a “National level workshop and
brain storming session on development of standard protocol for quality assessment of raw
medicinal plants material on the basis of Rasa” on 04™ & 05™ February, 2020 in collaboration
with National Medicinal Plant Board (NMPB). The inaugural ceremony was graced by
Vaidya Jayant Deopujari, President, CCIM & Vaidya J.L.N. Shastri, CEO, NMPB.

Ten esteemed experts from prestigious institutes of Pan India namely IPGTRA, Jamnagar;
NIA, Jaipur; BHU, Varanasi; Bharati Vidyapeeth, Pune; Tilak Ayurveda college, Pune etc.
designed a protocol for determination of Rasa which will be applicable all over India as
Standard reference in future studies. During workshop, consular of India in Britain also
visited and had discussion with the experts and emphasized about need of such type of

workshops for global acceptance of Ayurveda.

The workshop started on 4-2-2020 at 11.00 am with the Lighting of the lamp and recitation of
Lord Dhanvantari prayer. President, CCIM Respected Jayant Deopujari chaired the session.
Vaidya J.L.N. Shastri, CEO, NMPB, Prof. Tanuja Manoj Neasri, Director AIIA, Prof. V.K.
Joshi, Prof. (Dr.) Mita Kotecha, Professor & Head, Department of Dravyaguna, NIA, Jaipur
and other faculty members of AIIA, Scholars and experts of all over India became part of the
Inaugural Session. The welcome address was given by Prof. (Dr.) Tanuja Manoj Neasri and

all guests were felicitated by AIIA faculty with a symbol of green wealth.

After that Dr J. LN Shastri, Chief Executive Officer, National Medicinal Plants Board,
Ministry of AYUSH gave deliberation about Rasa and modern tools & techniques which can
be beneficial in the field of Ayurveda. He also talked about how the Rasa assessment can be
done. After that Vd. Jayant Deopujari, President CCIM talked about Ayurveda and the
curriculum of Ayurveda. He also emphasised on the need of research in the field of

Ayurveda. The session was over with the felicitation of Guest of Honour and Chief Guest.

After that Rasa group and others along with their PPT presented their work done in previous
workshop and the next step of protocol development. Dr. Apoorva Sangoram, Associate
Professor, Tilak Ayurved Mahavidyalaya presented the work done on Rasa assessment in
previous workshop. After that the session was over with presentation of framework for the

development of Rasa protocol.



On day two (5-2-2020) The workshop again started with the presentation of Rasa. The work
was presented by Dr Kalpesh Panara, Assistant Professor, Department of Dravyaguna, [IPGT
&RA, Jamnagar. The modification was done in the protocol by a long discussion with experts

and the reviews of Prof. V. K. Joshi.

After the group discussion the final protocol was developed by Prof. V. K. Joshi and Dr.
Anagha Ranade, Research Officer, Regional Ayurveda Institute for Fundamental Research,

Pune finalize the standard protocol of Rasa which was the mandate of the workshop.

On day two the valedictory ceremony also started by invoking the blessings of lord
Dhanvantari and by lightning the lamp with Respected Director Madam, and dignitaries. All
the experts were facilitated by the Director mam. The session was concluded with enriching
guidance for the future endeavours by for development of rasa protocol respected director

mam and votes of thanks by Dr. Shivani Ghildiyal and Dr. Bhargav Bhide.

Inagural Ceremony and Welcome of Guest

\




I"; ¥ “ :

Discussion on Rasa

In the first session of day one, various points were discussed in detail by the experts which

are enlisted below.

1. Dr Kalpesh Panara

a. Both fresh and dry drugs should be taken into consideration while preparing

the protocol.




2. Dr Rasika Kolhe

a.

b.

Criteria for selection of volunteers should be fixed.

Addiction in what sense may be specified.

3. Dr Sudeept Rath

a.

b.

Standards for test should be specified

Process of making powder in detail and particle size
Selection process of volunteers should be standardized.
May start with classical drugs instead of Anukta Dravya.

Protocol should be kept in public domain for 6 months for suggestions from

experts all over the country.

4. Dr. Vinay Verma

a.

b.

C.

Formulation of the drug- Swaras Kalpana can be preferred.
Localization of the taste is not possible.

Likert scale cannot be considered.

5. Dr. Anagha Ranade

a.

b.

Assessment may be done clinically.

In vivo models for gut receptors to be designed so as to assess the effect on the

whole body.

6. Dr. Vinay J. Shukla

a.

b.

Thrustonian panel of 7 participants can be made.

They must be given the sensory training and evaluation will be done

afterwards by means of duo/trio discriminative test.
Models on the basis of training data set generation with algorithm.

Large data set must be considered to increase the accuracy.



e. Zone of Rasa and its stability.
f. Analysis may be done by PCA software.
7. Prof. V. K. Joshi
a. Line of assessment must be same as that of Ayurvedic classics.
b. All the 5 kashay-kalpana should be considered.
c. Study design can be double blind trial
d. Experience verses evidence.

e. The groups may be divided as 21-30 years, 31-40 years, 41-50 years instead of
10 to 40 years age group.

f. Three groups can be made according to the dosha prominence.
g. Rasa Reference Standard (RRS) should be prepared.
h. Swastha criteria must be defined.

1. Experienced persons must be considered and same drug must be administered

for seven consecutive days.

j. Comparison of Alcoholic hydro-alcoholic and aqueous extracts with the

panchavidha kashay Kalpana.
k. The view of industries must be considered.

8. Prof. Meeta Kotecha

a. Easy techniques to assess Rasa manual, can be done with the help of

instruments.
b. 2 phases can be done of this workshop.
9. Prof. V.K. Joshi

a. Rasa Reference Standard (RRS)- drugs available in all the five zones must be

given the priority.

]
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d.

Calendar has to be prepared for the reference standard.

After that, exclusively grown drugs in the particular region can be taken into

consideration.

BSI standard can be taken into consideration.

In Session 2, detail discussion took place as to which plant drugs should be considered for

validation of protocol. A list was prepared initially which included following drugs. It was

decided that to avoid confusion drugs having single Rasa should only be considered to

validate the protocol. The compilation of botanical name, family, useful part and time of

collection of all these plants was done by MD scholars of Department of Dravyaguna, AlIA,

New Delhi. The initial list of drugs was as follows.

INITIAL LIST OF DRAVYAS ON THE BASIS OF RASA

NAME BOTANICAL NAME | FAMILY PART USED TIME OF
COLLECTION
Madhura Rasa Dravya
Gambhari Gmelina arborea Verbenaceae Root, fruit Root- Grishma,
shishir
Fruit- Grishma
Bala Sida cordifolia Malvaceae Root, seed Root- Grishma,
Shishir
Seed- Oct to jan
Atibala Abutilon indicum Malvaceae Root, seed Root- Grishma,
Shishir
Seed- Oct to jan
Shaliparni Desmodium Fabaceae Root, Panchang Root- Grishma,
gangeticum shishir
Panchang- Sharad
Prushniparni | Uraria picta Fabaceae Root Root- Grishma,
shishir
Gokshur Tribulus terrestris Zygophyllaceae Root, fruit Root- Grishma,
shishir
Fruit- After
sharad
Jeevanti Leptadenia reticulata Asclepiadaceae Root Root - Shishir
Mrudvika Vitis vinifera Vitaceae Dried fruit Fruit- Yatharitu
Kharjur Phoenix sylvestris Arecaceae Fruit Fruit- Late
Grishma
Shrungatak Trapa bicornis Trapaceae Fruitcarp, seed Fruit- Sheetakal

113



Amla Rasa Dravya
Dadim Punica granatum Punicaceae Fruit July- september
Amlika Tamarindus indica Caesalpiniaceae Fruit July-August
Matulunga Citrus medica Rutaceae Fruit Yatharitu
Amratak Spondias pinnata Anacardiaceae Fruit Yatharitu
Karamrda Crissa carandas Apocynaceae Fruit Chaitra- Jyestha
Vrukshamla | Garcinia indica Clusiaceae Fruit, root Fruit- April
Nimbuk Citurs acida Rutaceae Fruit
Changeri Oxalis corniculata Oxalidaceae Panchang Throughout year
Lavana Rasa Dravya
Saindhav
Panchalavan
Katu Rasa Dravya
Pippali Piper longum Piperaceae Fruit, root Root-  Grishma,
shishir
Fruit- Grishma
Chitrak Plumbago zeylanica Plumbaginaceae | Root Root- shishir
Marich Piper nigrum Piperaceae Fruit Dec to Mar
Ajmoda Apium graveolens Apiaceae Fruit April
Adrak Zingiber officinale Zingiberaceae Rhizome Shard ritu
Tejovati Zanthoxylum armatum | Rutaceae Fruit, bark Sharad
Hinguniryas | Ferula narthex Apiaceae Exudate Vasant
Vidanga Embelia ribes Mpyrsinaceae Fruit Yatharitu
Sarshap Brassica nigra Brassicaceae Seed Yatharitu
Kushtha Saussurea costus Asteraceae Root Sharad
Tikta Rasa Dravya
Nimba Azadirachta indica Meliaceae Leaves, bark, | Seed- Late
seed summer
Leaves- Late
Vasant
Kutaki Picrorhiza kurroa Scrophulariaceae | Rhizome Grishma, shishir
Indrayav Holarrhena pubescens | Apocynaceae Seed Winter
Karawellak | Momordica charantia Cucurbitaceae Panchang, Yatharitu
Phalatwak
Patol Trichosanthes dioica Cucurbitaceae Leaves Varsha, vasant
Guduchi Tinospora cordifolia Menispermaceae | Stem Yatharitu
Mandukparn | Centella asiatica Apiaceae Panchang Sharad
i
Saptaparna Alstonia scholaris Apocynaceae Bark Sharad
Tagar Valeriana jatamansi Valerianaceae Root Grishma, shishir
Ushir Vetiveria zizanioides Poaceae Root Grishma, shishir
Patha Cissampelos pareira Menispermaceae | Root, stem Root-  Grishma,
shishir
Musta Cyperus rotundus Cyperaceae Rhizome Grishma, shishir
Karanj Pongamia pinnata Fabaceae Bark, leaves, | Leaves- Varsha,




seed vasant
Seed- Dec to Jan
Haridra Curcuma longa Zingiberaceae Rhizome Grishma, shishir
Daruharidra | Berberis aristata Berberidaceae Root, Stem, Fruit | Root-  Grishma,
shishir
Fruit-late
Grishma
Kashaya Rasa Dravya
Lodhra Symplocos racemosa Symplocaceae Bark Sharad
Mocharas Bombax ceiba Bombacaceae Exudate Sharad
Dhataki Woodfordia fruticosa Lytheraceae Flower Feb to Mar
Kanchanar Bauhinia purpurea Caesalpiniaceae Bark, flowers Flowers- Feb to
Mar
Jambu Syzygium cuminia Myrtaceae Fruit, Seed, Bark, | Fruit- June-July
Leaves Leaves- Varsha,
vasant
Arjun Terminalia arjuna Combretaceae Bark Sharad
Amrasthi Mangifera indica Anacardiaceae Seed March- May
Kadamb Neomarckia kadamba Rubiaceae Bark, fruit Yatharitu
Shirish Albizia lebbeck Mimisaceae Bark, Seed, | Flower- April To
Leaves, flower June
Fruit- Cold
season
Khadir Acacia catechu Mimosaceae Bark, Sar Sar- Hemant
Bibhitak Terminalia bellerica Combretaceae Fruit Jan-Feb
Sarjaras Shorea robusta Dipterocarpaceae | Bark, exudate Yatharitu

It was also decided that Basic material will be collected by National Medicinal Plant Board
(NMPB)

Other factors regarding volunteers for validating the proforma were discussed and finalized
as follows:

Sex — either sex

Volunteers will be divided into three groups according to the age, as 18-28 yrs, 35-50yrs and
55-65 years.

Volunteers must be devoid of any ENT related pathology.

Rasalakshanas (Characteristics of rasa) may be explained in Sanskrit, Hindi and English
languages.

Books for understanding modern aspect of Rasa determination stated by Dr. V. J. Shukla can
be referred. They are mentioned below.

1. Sensory discrimination taste analysis (Page 561): Taste descriptive analysis; concept

formation, alignment and appropriateness.

2. Sensory evaluation of food: Discrimination testing pg.79 —4.2.11 to 4.2.5



On day two (5-2-2020) The workshop again started with the presentation of Rasa. The work

was presented by Dr Kalpesh Panara, Assistant Professor, Department of Dravyaguna, IPGT
& RA, Jamnagar.
After this it was decided that Dr. Kalpesh Panara and Dr. Rasika Kolhe would prepare the
proforma for the taste perception. It was divided in three parts.

1. Direct perception of taste.

2. Perception of Lakshanas of the taste.

3. Questionnaire form (Gradation in necessary)
The proforma was accepted by incorporating some corrections and suggestion.

By the discussion among the experts and with the final deliberation by Prof. V.K.

Joshi, Prof. Tanuja Manoj Nesari and Prof. Mita Kotecha, a method having following points
was developed to establish a “Universal Rasa Protocol” for coded (Ukta) and uncoded

(Anukta) drugs used in Ayurvedic practices or in Ethnobotanical practices.

a. Collection of the drug (Seasonal collection)

b. Panchavidha Kashaya Kalpana preparation (SOPs and Dosage form)

c. Double blinding between participants and researcher.

d. Experiences vs Evidences

e. Multicentric (5 zones are selected accordingly East, West, North, South and Center)

f. Number of Samples =Minimum 3 samples x from 5 different places = Total 15

samples of a drug
g. Age =3 age groups ( 18-30 yrs, 31-50 yrs, 51-70 yrs)
h. Duration of the study
1. Rasa Reference Standard (RRS) should be prepared;
j- Inclusion and Exclusion criteria
k. Compilation of all thesis works on Rasa
l.  Questionnaire form (Dr. Nistheswar’s Standardized Question format)
m. Volunteers (UG and PG students from 5 institutes already chosen)

n. If new questionnaire to be developed, that must be validated.

Summary of the 2 day’s discussion was presented by Dr. Apoorva Sangoram. The following
points were stated.

1. Compilation of thesis on Rasa in specified manner.



2.
3.
4.
3.

Drug list of fresh and dry drugs must be prepared in the form of a table.
Standardization of formulations according to the Sharangdhara.

Volunteers will be divided into 3 groups (18-21, 35-45, 55-65 years)

Basic materials will be collected by NMPB or CCRAS and distributed to all the
centres.

6. Selection of volunteers- healthy volunteers, devoid of any ENT disorders.

7. Non-poisonous drugs will be used.

8. Preparation of questionnaire will be done.

A deliberation on QCA (Qualitative comparative analysis) was delivered by Dr. V.J. Shukla.
The modification was done in the protocol by discussion among the experts and the reviews

of Prof. V. K. Joshi.

After the group discussion the final protocol was developed by Prof. V. K. Joshi and Dr.
Anagha Ranade, Research Officer, Regional Ayurveda Institute for Fundamental Research,

Pune finalize the standard protocol of Rasa which was the mandate of the workshop.

The valedictory ceremony also started by invoking the blessings of lord Dhanvantari and by
lightning the lamp with Director, AIIA, and dignitaries. All the experts were facilitated by the
Director. The session was concluded with enriching guidance for the future endeavours by for
development of rasa protocol Director and vote of thanks by Dr. Shivani Ghildiyal and Dr.
Bhargav Bhide.
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List of Plants to be used for Rasa Reference Standard (RRS) Determination

Madhura rasa

S. Plant Name Common Family Rasa Part Picture
No. name/English used
name

1. Bala (Sida Bariyara/Count | Malvaceae Madhura | Root
cordifolia L.) | ry mallow

2. Atibala Kanghi/ Malvaceae Madhura | Root
(Abutilon Country
indicum L.) mallow

3. Jeevanti Dodi shaaka/ Asclepiadaceac | Madhura | Root
(Leptadenia Cork Swallow
reticulata
(Retz.) Wight
& Arn)

4, Mrudvika(Viti | Dhaaka Vitaceae Madhura | Dried
s vinifera fruit
Linn)

5. Kharjura(Phoe | Kajura/Date Palmae Madhura | Fruit
nix dactylifera
Linn.)

6. Shringataka Singhada/ Trapaceae Madhura | Fruit
(Trapanatum Calotrops,
bispinosa. Water chestnut
(Roxb).
Makino)




Amla rasa
S. Plant Name Common Family Rasa Part Picture
No. name/English used
name
1. Changeri Tinpatiya/ Oxallidaceae Amla Leaf
(Oxalis Indian sorrel
corniculata
Linn.)
2. Dadima Anara/ Punicaceae Amla Seed
(Punica Pomegranate
granatam
Linn)
3. Amalaki Aamla/ Emblic | Euphorbiaceae | Amla Fruit
(Phyllanthus myrobalan
emblical.inn.)
4. Amlika Imli/ Tamarind | Asclepiadaceac | Amla Fruit
(Tamarindus tree
indica Linn.)
5. Karmarda Christ thorn Apocynaceae Amla Fruit
(Carissa
carandas
Linn)
6. Vrikshamla Vrikshamla/ Guttiferae Amla Fruit
(Garcinia Kokum butter
indica Choisy) | tree




Katu rasa

S. Plant Name Common Family Rasa Part

No. name/English used

name

1. Pippali (Piper | Pippal/ Ling Piperacea Katu Fruit
longum Linn.) | pepper

2. Maricha Black pepper/ Piperaceae Katu Fruit
(Piper nigrum | Kali mircha
Linn)

3. Ajmoda(Trach | Ajmod/ celery | Umbelliferae Katu Seed
yspermum
ammi(L.)

Sprague ex
Turrill)

4. Aadraka(Zingi | Adrakh/ Zinger | Zingiberaceae | Katu Rhizome |
ber
officinaleRosc
oe)

5. Tumbaru(Zant | Tumbru phala/ | Rutaceae Katu Bark,
hoxylum Tootache tree Fruit,
alatum Roxb.) Root

6. Sarshapa Mustard Cruciferae Katu Seed
(Brassica
campestris
Linn)

Picture




Tikta rasa

Plant Name

Common
name/English

name

Family

Rasa

Part

Picture

used

Nimba
(Azadirachta

indica A.Juss)

Margosa

Meliaceae

Tikta

Bark

Kutaki
(Picrorhiza
kurrooa Royle

ex.)

Picrorhiza

Scrophulariace

ac

Tikta

Rhizomes
&
Roots

Karvellaka
(Momordica

Charantia Lin

n)

Bitter gourd

Cucurbitaceae

Tikta

Fruit

Ushira
(Vetiveria
zizanioides

(Linn) Nash)

Khaskhas grass

Graminae

Tikta

Root

Saptaparna
(Alstonia
scholaris R.

Br.)

Dita

Apocynacreae

Tikta

Bark

Guduchi
(Tinospora
cordifolia
Wall. ex
Seringe.)

Heart-leaved

moonseed

Menispermace

ac

Tikta




Kashaya rasa

S.N | Plant Name Common Family Rasa Part Picture

o. name/English used

name

1. Lodhra Symplocus tree | Symplocaceae | Kashaya | Bark
(Symplocos
racemose
Roxb)

2. Kanchanar Mountain Fabaceae Kashaya | Bark
(Bauhinia ebony
variegate
Linn.)

3. Arjuna Arjuna Combretaceae | Kashaya | Bark
(Terminalia
arjuna(Roxb.)

Wight & Arn.)

4. Amrasthi Mango Seed Anacardiaceae | Kashaya | Amaras
(Mangifera hthi
indica Linn) [seed]

5. Khadira Cutch tree Fabaceae Kashaya | Heart
(Acacia Wood,
catechu (L. f.) Bark.
Willd.)

6. Bibhitaka Belliric Combretaceae | Kashaya | Fruit
(Terminalia Myrobalan
bellirica)
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References of Rasa

Rasa utpatti
AT TR Gy faifceaan|
g o faiy = e Wready: ||6%)|

Different views on number of Rasa from and discussion C.S.26

% U9 W IGAE YSHIE:, d gIFAfarFm=ad fSgrawle yraaEed $Riem:, 9
TGP 3 | 5 WA A= STRIvr:, Veeita Su=m-iaafa) i <o sfa gorfed dee:,
SofEoREg WeRoT gl dOR W ffa fewme @il
WgfayagRioasRagfeayragRieadfa | wRE 30 FERRN wREw,
HHCHRIaIATaRET: | ¥eul 3fd affaal o, TeagRiidofaeser: | TwRar 3fd
Rffe, wRCOOUGgRGeIEER: | o @ s SR wmw,
HYRAAUEbEaTPYTERITd: | SURIGOARA 3 BTl SRS,
TP UGG (ARSI S Ba@rd ||¢||

YS9 W1 3™ WIAHER: YAaY:, HRIIAqUIGgdaddyl: | duf Yuur XdH1 aif-eadD,
JARET g pHOR,  JOffiueTeeRG,  Wigagar ufdE:,  Rafedr wwia,
TITEIYAPRIGRA:  UPRAPRRaRITSIER:,  JEdy  Gowssy  on
TARNNURIREST:;  eRUTER:;, AR & G deeauagaai-dmd
FHCHAUHRATIAG A ad oA, e @g  OHT Ut
YITRIS AT a1 5, RISV GRANHIATEH LI AR
JoaH, (IS AU HIaH ffumeEd fARnuRe g @i, 7 9 qee-aayuue;
RERAGTURFAT  JTEANAGRUTGIHIRTS @G Hafd, awd  IgSHT XAH
FHUUfGI JGA: | Tedd HRUMUEHT: FOUT ITHT RERUTHGSH A0 Udaqusear:

IRl Ch.Su.26
WIGEASYAAUL: HghikIad Ud d | SIS AveHISd T IS98: Wa:[|&4/| Ch.Su.1
Combinations of Rasa

Ve gl Audfaufased soacaRiprauHanRgafd, THUGET:(|2Y||

QRTRATTG G ANT: ]N: GTHAT | HYR TUTSTA AU BT ||9&|

BraTf gurTgel gonmugea faifa: | gea-  aqshor goaTor g=ias =3y

g W A AU Jeral | AT A: QTay e (3¢
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el TGl dgpgTiaft: Jud | ol AN: GurRT Ar: WUl T |23
BETERRIAIU HYd! Wl G | ret: [: Tt QREIepg ool

gogd g SR Hiclekil Aauiyul | ¥Ig USRUTITgR SRS |2
yeddaReYgEHaq | 3fd Hrafbsem Fide waagem R3]

Y Wraas eI JAM RGN | SARARAHET df SgBmfauard g |R3)
GO FETTRTeh oo g Pt | T8t & A wiedrar afa=ads: |||
HAGH! I He: YGFNRAT: B | aruvurd=arEa fier Rifsfmsd |Ry)|
ST FERATEI g aRiiel THgYT: | TS HRN a1sl Seuaf=T Tarfd RS

T: WIHddbeus: Wre qNfadediad | 7 9 JRfgHRIvT fdferg o=n=ay |[R]| Ch.Su.26

TN T RS af | quur- geewigen, Auiafder:, THeREdspT, U,
THTT: TS, TN il ||| Su.Su.42

Rasa and Anurasa

e LHY TGl 9 34! G0 A&dd|

TIOR3 R & Jwm: [[Re|

TOTRTOTISAT AIRAATSON S |

faengsreone ST g 35|

Rasa and Mahabhuta

a9l woui JEHl SHUIORGTHYR I8, GRS arekT:, A Rgdreidur,
A RISETP ¢P:, TGN RT@TER:, oy TR 3|

TaAN T SEaquus ATRe (RN YGRS A AHauipiafasT:;
VST HIARNITS T FATARBAR: ||¥o|| C.Su.26

MBRYTTEEIATYHY  TUNSTIAD RUNGG: Ve URIERIETR:,  TIGTERY: |

TR ORERTIRETORERIIART a4y TdW Wifedf], Shuueyr J80H | 4
edTd! T ANYAHTGET: Tefaysdd; TUUl- HRISTAAdU: Heddad: U™ Sfd | d
WO REREEifenier e | @ e, ueg e,
RIS UETg T NI 3fd |[3]| Su.Su.42
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Actions of Rasa and effects of its excessive use

TRARAEST W JRUNEYTS:,  dedigadadard dhReweaaddrade;

YA HBRI  TRAUMENYSE:, JRIAN R TarEGh s, AHATED:  GTRHIarHTS:

|1¥2]| Ch.Su.26

Madhura Rasa

T, AYRRY: IR ORA TG R o b 1Hae 3rge: wiSfamde sequies:
TR IR Rad: ®¥: $HUeI §ed: UMl Siigeadon §gu:  Rphaw:
SUETIR UGS S SRR m&aﬁwm Wﬁuﬁm fRe:

fd (?)¥3] Ch.Su.26

TOEG SHWIA:- T,  HRRA EREIHHG]S RS o Ih -aa S
PP EU:  MOCRIUACH  SAgGadaivied:  YeUaUiferb Iy dH-
WUMDCRWRME:  NefavMed: FHemaafd, I e uns UeuaadiRed i :
BHRIYTTIH THY TG THTYIRRITIIIH I CRIUSHUIGA M dUTSY R UGa i aIauTis<
THdeFafd (2) [20| Su.su.42

Amla Rasa

SR ek raafa, ¥ o, 8 ggafa Serafd, Teiuar, st edieiid, aa aedafq,
Ry | 9 TS uis @ TaradquygeaHHl ergyafd, auafd, griiaaaféol, davafa am,
P Reaf, Raafadei, @ gval, @i fesh, o1 RitdsdR, auedegdar
POYAEAN, o 9 &afgde e IR dE AU R aaGa e A= Res!-
fesifQrE TraaamtayTaTd, IResld HUSHRI ged T ()¥3| Ch.Su.26

3T SRU: UrEAl U gaAuRuisIaE: Hisfacrel afgeia: sde: U gl 9
TISOISHS  TETAHUHHN GrgS e R oo th e R R R eI-aTaeafy,
SRS 1 R L A Rl RIS P S BN IER B IR e el M e o i
WHATAREEH PUSHRI LA () [20] Su.Su.42

Lavana Rasa

TAUN IG: U KigHl GIURAEAASGAl NeRaigu: WITDTIY: FIHIRIGR] dTdeR:
WREREFTARYTT:  TRUVSHGY:,  STeaafy, &6 fowafy, arff=iar,
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9 eSO A qugenH: Ueugty, Yadadaly, afafy, gbafa, qoafd, arRaf,
DUNGHAEI,  eEiqes, favadafd, Merplcafd, eiRemEdi,  JEaHusi,
gamgueug, GINEINRRC NS BT st 7 ARdOmatmRed-
IR b STy RIGUSHAf (3)[%3] Ch.Su.26

dau: Gy Ul faRawo: ol ﬁfﬂ?ﬂ%&ﬂ: RELSIPEIGal AnTTaRIe:
FIRRRIGGAIGIRRAN, ¥ TaSUisHd  TaIdaRiegdH )l THhUgHIGYNthaquy-
YA T T TR e a TR O R e TaTea e (3) (20| Su.Su.42

Katu Rasa

FHEH R Jaaiyda, siiEafd, Yyadnyafd, somseatd, gefdvaat, SpimRIdsarr,
WWWM@W ﬁ?mm:r HUG AL, Wﬁaﬂmﬁr
TYUNREEY |

I TagUNSWE TagdqugeaqH fAureuyaTdiadusf, Jadiduqarea, @Al
Hegfd, HRAf, Jwsafd, THafd, dHafd, YAafd, HUdURGe, IRRAIYUSHAfd, Safaonfd,
quivkaiy, Wt 9 TUeTg e ey S e RISy E Ry
TRAST-IPRIFASTIN (¥); Ch.Su.26

HEH! AT T e T WNeATaH PTG HUZIRH: S SaaeT:
WALHACIUE A § g uishe TaadquRed A YaHeTdea g vaeg=d-
AT TG NS PRV & AIAAFTIIGAR (3) [20] Su.su.42

Tikta Rasa

foad I WIRIRURERGS! favg: B [mieesrgeyqumRmwagadr: fR-wEm
IRl SIUH: UTeH: WORNYA de: KRG adT S [gaRa G AN U RS IRl F4&f:
mwﬂlﬂmswwﬁmﬁwﬁn’wwﬂaw
IS TURNTAT, SURTY AAdBRIISATT (W); Ch.Su.26

fedsedt I U WY HUSPHIBQUID oAU RN
fUEEEAC U, ¥ U ONSE®  TaaUquicqdql  EH-0RaRHTETHT-
RETRR e NS R aRRIRITATEAR(Y) [20] Su.su.42

Kashaya Rasa

PURI I GET: ISURNRMAGY:  UeIRIGU:  UWHT:  THA: ISR UIIRIE:
TRREICH TG e AdISAYY | T TagUNsBebuaradqugeudH e vafd, ged
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dieafd, IxaATafd, ard FMjgifd, ddiasyta, SaQdeald, J&agquei-d, fagg sri
TeTIaFd e auydigaraiadRITgeHaNd ||¥3]| Ch.Su.26

FIT: TSHEHRTT: WA Qe g oo deT: Ruuuai. ¥ aequisds
eI pe e e oa e T SRR GRS e AR ™ - TERGRUHIHATG ST
TuTTyeteTaR (¢] [120]] Su.su.42

Virya according to Rasa
Ifid I Tgsed WeR IGUIHAT: | TR IgWi 9 dgaad dedh adl: ||¥4| Ch.Su.26
Saumya and Agneya Rasa

Ffuerg:- onfiiigarsral @ fgRdur- dwar omimy | AeRfQadeymanaEr:;

HERIAIUISHTIT: | T HYRIIAAU: RN RaY, HefdaaeyaReeTdgay; Sen: idr:, Smam
QSW: ||| Su.Su.42

Actions dependent on Rasa
AW TR ) TURTETe: | dials Ao urdhasiudead]|¥s|
YT Tt T I a1 TR | TaHTE AT i Risadr frwes|| x|

Exceptions to the actions according to Rasa

Ty fHREIgwi “h v fiaaid o | 9T Hedeid JUTSSAuHTHYH ||3¢|
A0 FRIT AOTHRTHATHAD T | BRI GAT T O [[$R||

forfaw fe geufe fefawt fimf 9 | aur st Igife Widamdd aur ||uo||
e TR % g IO | HUR: W Jid: S HAREAIS T |||
TEIEHUGE 7 Jd GG | T8 JeoRASTd Foll Fel TURH ||WR||

Rasa Taratamya according to Guna

NGB ST U HEH: BHg: | ferlS RO w@TeTaul: TR: |u3||
ALAST: HHYTA: RIFUHT AYR: W: | ALASTAITIUIYTAN I8 HRTHed ||Wy||
AP PIERT: AATHYRATG ARIPT: | WG AIGIeID: HYRTCAGUNSER: |4y
STceh GRIARI! CTYATGTHTTH: | dhfeICeTeHeR e T STauf TaH] & |
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TRA ATTad MSTRETHIRM |||
Vipaka according to Rasa

HedadH YT fAUTeh: TRIRT: He: | SAAIST Ud WIGHYR AqURaT ||u(||

Actions of Rasa on Shukra and Mala
TR AU 7 R HTaTa) IT: | ITAREYRISTOT ra Jer g A |y |
FH AT IR FHTATAIRT: | G- HI& T AT AUEERT ||&o||

Actions of Rasa on Dosha (Ch.Vi.1)

WIGIAAAUIATY, HYRATG (i bl: | SRATITUT, JTSHTO HEAHC oD : ||&5)|

(@ grraqun: U, WIgIIaau: S | HEiaaad Ty Hiui=T FHRUM [|2])] Ch.Su.l
TGS TR oA, FIRAIUUREAR | T@Ul- Hgadddy™l aid S,
HYRTRICTAUNRd T, Sgriciaul: Ut S, AR N Teo Haf=, HYRMRICUT:
TS0 S, Hefdad b IARa AT ||&]] Ch.Su.26

T, TYRAAAIUN araer:;, TeRfdadmurn: fUaen, Sefdeadmyn: s ||| THaRTEaTeET,
O, AR || Y| 9 Td T WAAaeT, SRRy ||| Su.Su.42

TRITRIIAIIINIITRIOCEON aTg;, a8 JHFAIN: U I WseRarsdadafa,
AeTE1ed, ATdTedad, aRATGRIE, JTRAGTRIMM; (1) |¢| STUadavaRleaaTadd TRIuIdat
i, T IUFAR: HgH! W WS SiwaErodadafd, dguamiesd, JAeaTsied, ArgarcTed,

IR Q) ¢ TYHRETRINTU SR A ﬂﬂﬁ?ﬂﬁﬁgﬁw
sy adafa, Ve, TRAERY, IO, Iwdfaifd @) (¢ ™

TRIAMA: HCHl ;T AHUL IS char ydaiyaf, JAeareag, ammﬁm
TS, IRETARS M | TafFeRHAEEE Hafd (%) [¢/|Su.Su.42

Rasopalabdhi

ESIIERIGEEIN

Immediate effects of Rasa

AETHIUHTEIGHTE IS U | JEeil TRy Fgdeardid 7 |||
BTG IEaIId | fIaTRTara s va Ry RAand T dad [|ou)|
TG aSGHIGd $od JW | T: X4 qqull 39 § faapre d)||os||
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o XA FUTd dadia 9 | fagsga-rantamardt 9 &g ¥ a: ||9l||

gl FuTd O 9 Wed A 9 | 9 e TadRRRINIgedRS: [¢&] [|9¢||
ARSI T TS | FUTHT o T: HUS HU: JABIAMN || 0R|| Ch.Su.26

JAEUHAS & I~ 7, T: URATHAIGatd Ugradtd qudrd staafd J@Ideyd safd S0l
TfEdafd ¥ AYR; AW Tdevgdedld UG oafd 4Gl didedtd aisw; At
oo dedld $hUde SHafd AGd daedid 9 @aur; a4 gt sed I SHafd
BRI TR aafd ¥ dee:; O Ta Avgareaia TPaRe Safd Hadsi ameard gy o
T faga:; O aod uRk=vafa gt wnafd $98 sufa ged wdfa deafa o @ s sfa )|
Su.Su.42
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