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ABSTRACT

Vati kalpana is the widely accepted dosage form of ayurveda for the different therapeutic purposes
because it is prepared by converting polyhebral and herbominaral combinations in a single dose.
However, vati kalpana has some pharmaceutical and therapeutical drawbacks. Pharmaceutical
problems are generally related to the friability, cracking, chipping, mottling, disintegration and
dissolution. Moreover, vati cannot be prescribed to all age groups due to the problems related to
the administration, high dose and palatability. Eladi gutika is one of such formulation which has
relatively high dose i.e. 10 gm. Therefore, the present study was designed to prepare alternate
dosage forms for the eladi gutika. Therefore, avaleha and granules were prepared and compared
with eladi gutika for their efficacy. Five batches for each formulation were prepared to standardize
the process by using same ingredients. The average yields of eladi gutika, avaleha and granules
were 79.44 %, 78.11 % and 69.44 % respectively. In HPTLC profile of eladi gutika, avaleha, and
granules only one common Rf was found i.e. 0.07. In-vitro anti-oxidant activity revealed that
granules and avaleha are more effective than eladi gutika.

Key words: Vati, Ayurveda, Pharmaceutical
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CHAPTER-I

1.1 Introduction

Aushadhi is the one of the important tool of ayurveda to fulfill its aim i.e. maintain the health
of individual and cure the patients. Aushadhi generally comprises formulations prepared by
the single and multiple drugs. The branch of ayurveda which deals with the preparation of the
formulations is known as rasashastra and bhaishajya kalpana. These formulations are
classified as primary and secondary kalpana. Primary kalpana include panchavidha kashaya
kalpana and secondary formulations include preparations developed by using panchavidha
kashaya kalpana as an ingredient (swarasa, kalka, kwatha, hima, phanta)l. Secondary
formulations were developed to enhance the shelf life, palatability, safety, efficacy, and
bioavailability of the drugs. Moreover, it also helps to reduce the dose of the ingredients.

Vati kalpana is the widely accepted dosage form of ayurveda for the different therapeutic
purposes because it is prepared by converting polyhebral and herbominaral combinations in a
single dose. However, vati kalpana has some pharmaceutical and therapeutical drawbacks.
Pharmaceutical problems are generally related to the friability, cracking, chipping, mottling,
disintegration and dissolution?. Moreover, vati cannot be prescribed to all age groups due to
the problems related to the administration, high dose and palatability. Therefore, there is need
to develop alternate dosage forms for the vati kalpana to increase their acceptability.



TERMINOLOGY

Standardization

Gutika

Avaleha

Granules

Antioxidant

CHAPTER-II

Standardization of drug is defined as authentication of its identity,
determination of quality, purity and detection of nature of adulterant by
various parameters like morphological, microscopical, physical,

chemical and biological evaluations.

Medicine rolled into small circular shape, then it is known as gutika. In

modern pharmaceutics, it is compared with the pills.

Avaleha, rasakriya are the semisolid to the solid forms of the medication.
In this, aqueous solutions are concentrated with or without the addition

of sweetening agents with help of heat.

Granules are the multiparticle entities in which primary powder particles
are made to adhere to form large particle.

The substance that inhibit oxidation.



3.11

3.1.2

3.1.3

3.2

CHAPTER-III

Literature Review

Vati Kalpana

Vati kalpana is solid medication, made from the one or more powdered drugs of plants,

mineral and animal origin. Medicine which is prepared in the form of pills and tablet is

called as gutika and vati kalpana®.

Synonyms of Vati Kalpana*:

Gutika: If the medicine is rolled into small circular shape, then it is known as gutika.
In modern pharmaceutics, it is compared with the pills®.

Vati: Vati is made into the circular mass. It can be similar to the tablet.

Guda: If the powdered drug is mixed with the guda paka then the final product is
called Guda.

Modaka: Modaka having big size. It is around 20 gm, 50 gm, 100 gm. Modaka
having circular shape.

Advantages of the Vati Kalpana®:

It makes easy administration of drugs as compared to the other dosages forms.

The cost of vati is lowest among all the oral dosage forms.

Vati is the unit dosage form it offers greatest dose precision and least content
variability.

Packing of the vati is easy and cost effective.

Disadvantages of the Vati kalpana®:

Vati having slow dissolution property.

Administration of high dose of vati is difficult.

Drugs which having the bitter odour or which are sensitive towards the moisture
cannot be rolled into the pills.

In vati kalpana, if mixing of the binder is not done properly then it may result into the

therapeutic inactive medication.

Avaleha Kalpana

Avaleha are semisolid forms of medicaments used for the internal administration. Avalaha

is a broad term that includes rasakriya, avalaha, phanita, khanda, ghana and modaka. All

these formulations are having the common pharmaceutical procedure with slightly

3



3.21

3.2.2

3.2.3

3.2.4

3.25

difference in their specification. These formulations are converted to the semisolid form
by evaporating the liquid content.

Etymology®:

The substances which are neither too thin or nor too thick, and can be licked easily is
called as leha.

Derivation®:

Word avaleha is prepared from the ‘liha’ and ‘asavadane’. Avalaha denotes the route of
administration.

Definition®:

Avaleha, rasakriya are the semisolid to the solid forms of the medication. In this, aqueous
solutions are concentrated with or without the addition of sweetening agents with help of
heat.

Synonyms ’:

According to Acharya Sharangdhara, leha and avaleha are the synonyms of the rasakriya

Dravya used for the preparation of the avaleha:

3.2.5.1 Madhura dravya:

Sharakara, guda are used for the sweetening purpose. Madhu has been used for its

adjuvant property.

3.2.5.2 Prakshepa dravya®:

Addition of the prakshepa dravya is made to enhance therapeutic efficacy of
pharmaceutical preparation. They act as adjuvant and provide better odour and good taste
to formulation. Some prakshepa dravya having properties like: ushna, tikshna which have
role to promote the Agni, indirectly helps in absorption and metabolism of active
principles. Along with above properties they also act as preservative due to their

antimicrobial properties.

3.2.5.3 Drava dravya:

It includes both Sneha (Ghrita ,Taila) and Asneha Dravya (Swarasa, Kwath, Hima, and

Phanta).Sneha dravya are used for the frying purpose®.



3.2.5.4 Kalka dravya:

Some formulations mentioned in the classics contain pulp of raw material e.g.
Kutajavaleha® . Acharya Todarmalla opine to use the pulp in ¥ quantity with respect to
liquid material.

3.2.6 Pharmaceutical procedure: It includes the following steps:

e Purva karma (before processing)
e Pradhan karma (during processing)

e Paschat karma (after processing)

3.2.6.1 Purva Karma:

e Swarasa used for preparation of avaleha kalpana should be in fresh form.

o |If, kalka (pulp) is mentioned, then it should be properly fried with sneha drava till the
appearance like Madhu.

o |f, prakeshpa dravya has to be added in the medication, it should be in fine powder.

3.2.6.2 Pradhan Karma:

Generally, Kwatha is used as drava dravya:
For the addition of madhura dravya into the kwath then it should be used in the fresh form
and heat is to be applied till asanna pakvavastha appears. Uniform and mild heat is to be

applied with persistent stirring to prevent caramelization of sweetening agents.

3.2.6.3 Paschat karma:

3.2.7

Adjuvants are added in slightly hot condition. Addition of adjuvant in cool stage leads to
formations of lumps due to improper mixing. During cooling, sugar molecules became
close with each other which increase thickness of sugar solution, which hamper the
homogenous mixing process. Then avaleha must be stored in an airtight, moisture free
container with proper labeling and packaging.

Avaleha Siddhi Lakshana:

Siddhi lakshana not only indicates the different stages of pharmaceutical procedure but
also quality of the final product.

Stages of sidhi lakshana:

e Asannapakva Avastha

e Supakva Avastha



3.2.7.1 Asannapakva Avastha Lakshna

These signs indicate concentration of sweetening agents in liquid material, which directly
influences the final form of medicaments. In short, these signs mark the time to stop
heating and to add adjuvants, depending upon nature of medicaments. e.g. avaleha,
khanda, modaka etc.

Table 3.1: Asannapakva Avastha Lakshana of Avaleha®

Sr.no Signs Ilustration

1 Darvi Pralepatva Stickiness of Sugar solution to ladle

Tantumatvam Thread like consistency.

2
3 Appasu Majjanam with Saranam | Settling downing water & spread
4

Appasu Majjanam with Sthiratva | Settling down in water without spread

5 Patitastu Na Shiryate When drop is poured over surface, it does

not spread or break.

3.2.7.2 Supakva Avastha Lakshana®:

3.2.8

3.2.9

These signs mark the organoleptic characters of final form of leha i.e. after addition of
Prakshep dravya, sneha and madhu.
Table 3.2: Supakva Avastha Lakshana of Avaleha

Sr.No | Signs Ilustration

1 Sukh sparsha Soft to touch

2 Sukh marda Feels soft even after rubbing between finger

3 Gandha, Varna, Rasattapoti | having taste, color, smell as that of ingredients
Storage:

Avaleha should be preserved in plastic containers and there should be little gap between
lid and material. The vessel should be tightly packed. Acharya Sharanagdhara has
mentioned its self-life one year.

Dosel?:

The dose of Avaleha mainly depends upon roga bala and rogi bala.



3.2.10 Importance of avaleha kalpana®:

It has longer shelf - life in comparison to few other dosage forms.

It has good palatability due to the addition of sweetening agents.

Avaleha having the nutritive property and therapeutic values.

Rapid absorption.

Action starts from the mouth its self.

Avaleha having the rich dietic values because it contains glucose and other

sweetening agents.

3.3  Granules
3.3.1 Defination:
Granules are multiparticle entity of the fine particles of powdered drug materials,

generally having free flowing particles. Granules are having irregular shape. These

typically lies in the range of 850 um (20#) to 4.75 mm (4#).

3.3.2 Advantages of Granules:

Improves the compressibility of powders.

Granules having better flow property as compared to the powders.

Better content uniformity.

Granules having high porosity.

Granules are physically and chemically more stable because of small surface area .
Granules are also used to make the solutions. Because it gets easily wetted by the

solvents.

3.3.3 Method of preparation of granules:
3.3.3.1 Wet granulation:
In this method, firstly liquid binder or an adhesive are added to the mixture of powders.

Wetted mass is allowed to pass through the desired mesh aperture and then at last granules

are dried. Dried granules are further screen through smaller mesh aperture to obtained

smaller size. In wet granulation 10-20% aqueous solution of corn and 25-30% of glucose

solution, cellulose is used as binding agent.

3.3.3.2 Dry granulation: By this method granules are prepared by compacting large masses of

the powder mixture and subsequently crushing into pieces .Crushed pieces are sized into



smaller size granules. This method of granulation is preferred where wet granulation is not
applicable.

3.3.3.3 Fluid bed Granulation:
In this method, a granulating solution is sprayed into the suspended particles that are dried
rapidly with the help of suspending air.

3.4  Eladi gutika:

3.4.1 Charaka Samhita'?
According to Charaka Samhita, chikitsasthanam, ingredients, dose and uses of the Eladi
guttika are mentioned.

3.4.2 Yogtarangini 3
In Yogtarangini, ingredients, quantity and its uses for the treatment of ailments including;
kasa, swasa, jvara, vaman (vomiting), shula (pain) and amavata. Dose: 2 tola

3.4.3 Rasatantrasara and sidhyogsanghra'4
Ingredients, anupan, and dose have been mentioned.

3.4.4 Bhaishjaya Ratnavali 1°
Method of preparation, dose, and uses has been mentioned.

Table 3.3: Ingredients of eladi gutika

Sr.no | Common name | Scientific name Family Part Used
1 Yastimadhu Glycyrrhiza glabra Leguminoceae | Roots
2 Ela Elettaria cardamomum Zingiberaceae Seeds
3 | Tvak Cinnamomum zeylanicum | Lauraceae Bark
4 Munnaka Vitis venifera Vitaceae fruits
5 | Tejpatra Cinnamomum tamala Lauraceae Leaves
6 Pippali Piper longum Piperaceae Fruits
7 Kharjura Phoenix dactlifera Palmae Fruits
8 Madhu Apis melifera Apidae -
9 Mishri Rock candy - -




3.5.1 Method of preparation of Eladi Gutika '°:

e Make powder of all the ingredients of eladi gutika except kharjura and munnaka.

Pass all the powdered ingredients through sieve.

Grind munnaka and kharjura separately

Mix all the ingredients properly and add honey.
Make vati of one tola.
3.6  Yastimadhu

Fig 1 Roots of Glycyrrhiza

Botanical Name ; Glycyrrhiza glabra, Linn 1°
Family : Leguminoceae

3.6.1 Vernacular names?®:

Sanskrit : Yastimadhuka, Yastika, Madhuka, Maddhuyasti
English : Liquorice root

Hindi : Mulethi, Mulathi, Jethimadhu, Jethimadh
Gujrati : Jethimadha, jethimard, jethimadh

Kashmiri : Multhi

Telugu : Atimadhurams

Punjabi : Mulathi, jethimadh



3.6.2

3.6.3

3.6.4

3.6.5

3.6.6

Geographical source: It is distributed in the Asian region mainly in the central and south
region also in the Mediterranean region. It is cultivated in Persia, Europe, and
Afghanistan?®.

Botanical description!’: Glycyrrhiza is hard herb or under shrub, growing to height of 1.8
meter. The plant consists of the dried, peeled and unpeeled underground stems and roots.
Roots: Its roots are thick, branched. Externally roots appear lemon colour and yellowish
to pale yellows internally.

Leaves: Imparipinnate, multifoliate constitute 4-7 pairs of leaflets, ovate —lanceolate and
smooth.

Flowers: Flowers are light blue to violet colour®®.

Fruits: Fruits are glabrous and compressed legume, fruiting occurs in the August Month.
Seeds: Its seeds are flat, deep gray.

Macroscopical characters®®:

Externally stolons are yellowish brown or dark brown colour and having the longitudinal
wrinkled. Roots are long peeled and unpeeled cylindrical pieces. The roots are having the
characteristics odour. Roots are sweet in taste. Fracture of the root is fibrous type.
Microscopically characters?é:

Stolon: The Transverse section of the stolon shows cork of 10-20. Its outer layer is having
reddish -brown amorphous content and inner three or four rows having the colorless walls.
Secondary cortex is arranged radially. It also contains isolated prisms of calcium oxalate,
secondary phloem.

Roots: The transverse section of the roots shows the structures that resembles with the
stolon except the medulla is present, xylem tetrarch, usually 4 principal medullary rays at
the rightangled to each other. Peeled drug cork shows phelloderm and sometimes without
secondary phloem all parenchymatous tissues containing abundant, simple, oval arrounded
starch grains of 2-20 micron in length.

Identity, Purity and strength?®:

Total ash : Not > 10%
Alcohal Soluble Extractive Value : Not < 10%
Acid insoluble ash : Not > 2.5%
Water soluble extractive : Not < 20%
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Table 3.4 Ayurvedic literature of yastimadhu

Classical text

Description

Charaka Samhital®

Vamnopag

Sandhaneya mahakashya
Kandughana mahakashya
Varnya mahakashya
Aasthapanopag mahakasya

Angamardaprashmanm mahakashya

Sushruta Samhita?°

Pittabhishyanda

Bhavapraksha Niganthu?!

Haritakyadi varga

Raj Niganthu??

Pippalyadi varga

AP 16

Synonyms, description, characterstics, identity, purity and

strength, constituents, properties, actions, formulation, uses

3.6.7 Chemical constituents

Glycyrrhizin (principle responsible for the sweetness), isoliquirtin, glycyrrhizic acids,

isoliquiritin, glucose, mucilage, sulphuric acid?®

3.6.8 Ayurvedic properties'®

Rasa : Madhur

Guna : Snigdha, Guru

Veerya : Sheet

Vipaka : Madhur

Karma : Reduces vata and pitta, balya

3.6.9 Therapeutic purposes®*2¢,

o Beneficial in respiratory health (cough, bronchitis, asthma)

e Itisused in the hair and skin disorder like: hair loss and grey hairs, eczema

e Yastimadhu powder mixed with milk is prescribed for promoting the lactation.

e Glycyrrhiza possess the emollient and soothing property.

e Itis beneficial in relieving the pain due to the ulcers

e Used for netra roga.

e Decoction has been used for the weight loss
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3.7

3.7.1

3.7.2
3.7.3

Munnaka

Fig 2: Fruits of munnaka

Botanical name , Vitis vinifera, Linn.?’
Family : Vitaceae

Vernacular names?’:

Sanskrit : Mrdvika, Gostani
Assamese : Munagqga, Dakh
Bengali : Maneka

English : Raisins, Dry Grapes
Gujrati : Drakh, Darakh
Hindi : Munkka

Punjabi : Munaca

Urdu : Munaqga

Geographical source: It is cultivated throughout in India?®,
Botanical description: It is a climber and having light green coloured flower.

Munnaka: It is a dried dark colourd grape. These are having the wrinkled surface from

the outer side and sticky from the inner side.

12



3.7.4.

3.75

3.7.6

Macroscopical characters?’: Munnaka fruits are sticky, pulpy, oval or oblong, size vairy
from 1.5to 2.5 cm long and 0.5-1.5 broad, dark brown to black colour. Its outer surface is
irregular, having sweetish, pleasant odour.

Microscopical characters?’: Fruits having three layers epicarp, mesocarp, and endocarp.
Epicarp section shows several unicellular and pointed hairs. Mesocarp consists of 3-5
layers, which are oval to polygonal in shape, elongated parenchymatus cells, a few
vascular bundles and tannins cells found in this region. Endocarp consists of two to three
layers, having round to oval shape, striations and narrow lumen. Colorless cells are
embedded in the endosperm, which contains oil globules.

Powder: Colour of the powder is Brown. The powder microscopy shows fragment of thin
walled, oval to polygonal parenchymatus cells of endosperm, tanniferous oil globules,
unicellular hairs, thick walled, polygonal, sclerenchymatous, polygonal cells of testa.

Identity, Purity and Strength?’:

Foreign matter : Not > 1%
Total ash : Not > 9%
Alcohol -soluble extractive : Not <10 %
Water- soluble extractive Not >13%
Acid-insoluble ash : Not > 1 %

Table 3.5 Ayurvedic literature of munnaka

Classical text Description

Virachnopag

Charak Samhita?® Javarhara mahakashya
arak Samhita
Shramhara mahakashya

Phala varga
Sushruta Samhita % Pittabhishyanda
Dhanvantri Nighantu 3! Aamradi varga

Synonyms, description, characteristics, identity, purity
API1? and strength, constituents, properties, actions,

formulation, uses
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3.7.7

3.7.8

3.7.9

3.8

3.8.1

Chemical constituents: Vitamin C, citric acid, carotene, tartaric acid, malic acid, sodium
and potassium chloride, Magnisium?2,

Ayurvedic properties?’:

Rasa : Kasaya, Amla

Guna : Ruksha, Laghu

Veerya : Ushana

Vipaka : Amla

Karma : Dipana, Grahi, Kaphahara, VVatahara, Rucikara, Pittakara.

Therapeutic purposes®?2334

e Kamala (Jaundice), mutrakricha

e Antioxidant and anti-inflammatory property.

e Effective in constipation.

e Effective in the weight loss.

e Itis beneficial for the bones disorders as the fruits are rich source of calcium.
Ela

Fig.3 Fruits of Ela

Botanical Name : Elettaria cardamom, Marton.®
Family : Zingiberaceae

Vernacular names®

Sanskrit : Ela, Truti

Hindi : Choti ilayachi

14



3.8.2

3.8.3

3.8.4

3.85

3.8.6

English : Cardamom

Assamese : Sarooplaachi
Kashmiri : Kath
Bengali : Chota elaich
Gujrati : Choti elachi
Telugu : Yelekapalu

Geographical source: In India it is cultivated in different parts mainly in Western Ghats
and South India. It is native to Sri Lanka® .

Botanical description: Cardamom is a perennial herbacious, rhizomatus plant having 2-3
m height®’.

Leaves: Cardamom having pointed leaves, green coloured with Smooth surface.

Flowers: Flowers are shortly pickled, membranous, shortly lobed, white coloured sheath
with a pinkish striped. Flowering occurs In May to July month.

Fruits: Its fruits are oblong, ovoid, light green colour. It size varies from1-2 cm. Outer
surface of the fruits having straiations. Fruiting takes place in the May to July month
Seeds: Ripe seeds are dark reddish-brown colour and unripe seeds are pale colour.
Macroscopical characters®:

Fruit: Greenish to pale yellow coloured flower 1-2 cm. Its apex is shortly beaked and
base is rounded or pedicel. Fruits contains about 15-20 seeds. Seeds are arranged compact
fully and form a compact mass.

Seeds: Seeds are 4mm long and 3 mm broad. These are dark brown to black colour.
Microscopical Characters®®:

In the transverse section of the seeds following Structures are present. These include thin
walled parenchymatous cells; testa is covered by the thick epidermis, volatile oils. Beaker
shaped cells are present at the outer palisade sclerenchyma. It also contains starch grains,
calcium oxalate crystals and in the pericarp section large vessels are present.

Identity, Purity and strength®:

Total ash : Not > 6 %
Acid-insoluble ash : Not > 4 %
Water- soluble extractive Not < 10%
Alcohol -soluble extractive Not <2 %
Volatile oil : Not < 4%

15



Table 3.6 Ayurvedic literature of Ela

Classical text Description
Vamnopag
Charak Samhita®® Shiroverachan

Angmardprashmanm mahakashya

Sushruta Samhita® Pittabhishyanda

Bhavapraksha Nighantu*® | Kapooradi varga

Nighantu Aadarsh* Eladi verga

Synonyms, description, characteristics, Identity, purity
API% and strength, constituents, properties, actions,

formulation, uses

Priyanighantu®? Haritakyadi verga

3.8.7 Chemical constituents: It contains volatile oil, pinene, eucalyptone®.

3.8.8 Ayurvedic properties®:

Rasa : Madhur, Katu
Guna : Laghu, Ruksha
Virya ; Sheeta

Vipaka ; Madhur
Doshkarma It is tridoshara

3.8.9 Therapeutic purposes**
e Its use has been mentioned by Shusruta in the treatment of the bloodletting with
combination of the others drugs like: siasiva, kusta.
e To treat the mukh roga .
e |t has been used as flavoring agent.
e In Yogtarangini ela is the one of the ingredient of the eladiguttika.
e Rochan, pachan and Anuloman.

e Used in the preparation of tincture

16



3.9

391

3.9.2

3.9.3

Tvak

Fig.4 Bark of Tvak

Botanical Name ; Cinnamomum zeylanicum, Breyn“*®
Family : Lauraceae

Vernacular names?:

Sanskrit ; Darusita

Hindi : Dalchini

Assamese : Dalcheni

English : Cinnamon bark
Bengali : Daruchini, Daruchini
Gujrati : Dalchini

Kashmiri : Dalchini, Dalchin
Marathi : Dalchini

Urdu : Darchini

Punjabi : Dalchini, Guda Twak

Geographical source: Cinnamon is cultivated in the Brazil and Indonesia. Largest
quantity of the cinnamon is mainly cultivated in the Shrilanka. Cinnamon is native to
china®’.

Botanical description: It is a small size evergreen tree attaining height of 6.1-7.6.

Leaves: Leaves are coriaceous, green at the upper side and having spicy odour.

Flowers: Plant having small flowers which having the disagreeable smell.

17



3.94

Fruits: dark purple coloured, size vairy from 1.3 to 2.5 cm. Flowering takes place during

the spring season.

Macroscopical Characters*: Dull yellowish-brown coloured bark from the outer side

and dark from the inner side. Thickness of the bark is 0. 5mm.At the outer surface small

scars and holes are present. Fracture is short. Its having the Sweet fragrant odour and

sweet taste.

3.9.5 Microscopical Characters?*:

3.9.6

Transverse section of the bark shows pericylic sclerenchyma. Isometric cells are arranged

in 3 or 4 rows .it also contains starch grains, having 10-micron size, sclerenchyma, no. of

pericyclic fibers. Phloem of the tangential bands altering with the parenchyma. Volatile

oils are present in the elongated secreting cells. Phloemfibers are 30micrometer in

diameter. In Microscopical section medullary rays are also present.

Identity, Purity and strength?®:

Foreign matter

Total ash

Alcohol soluble extractive
Water soluble extractive
Acid insoluble ash

Volatile oil

Not > 2 %
Not > 3 %
Not <2 %
Not <3 %
Not > 2 %
Not < 1%

Table 3.7 Ayurvedic literature of tvak

Classical text

Description

Charka Sambhita

Use, method of preparation of formulation, indication

Bhavapraksha Niganthu*

Kapooradi varga

Niganthu Aadarsh #°

Kapooradi varga

Shankar Niganthu®°

Synonyms, properties, uses, dose

AP| 4

Synonyms, description, characterstics, identity, purity
and strength, constituents, properties, actions,

formulation, uses
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3.9.7 Chemical Constituents:
Plant contains active constituents such as: volatile oils, starch, mucilage, calcium oxalate
crystals®®,

3.9.8  Ayurvedic properties*:

Rasa : katu, Tikta, Madhur
Guna : Laghu, Ruksha, Tikshana
Virya ; Ushan

Vipka : Katu

Doshakarma Kaphavata shamak

3.9.9 Therapeutic purposes® !
e Amenorrhea
e Yakshmanashak (anti- tubercular).
e Mukh-sodhak, beneficial for teeth.
e Grahni, agnimandhya,arsha.
e Dalchini has been used to treat the urinary tract disorders.
e Used in nausea and vomatting.
3.10 Tejpatra

Fig.5 leaves of Tejpatra
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2.10.1

3.10.2

3.10.3

3.10.4

3.10.5

Botanical Name
Family

Vernacular names®?;

Cinnamomum tamala, Fr.Nees.%?

Lauraceae

Sanskrit Patra, Varanga

Hindi Tejpatra

English Indian Cinnamon
Assamese Mahpat, Tejpat
Bengali Tejpata, Tejpatra,
Kashmiri Dalchini pan, tejpatra
Marathi Tamalpatra

Punjabi Tajpater

Telugu Akupatri

Geographical source:

It is a large size tree cultivated in the Shrilanka, Assam, and Sikkim.

Botanical description: It is a small size evergreen tree®.

Leaves: Leaves are coriaceous, green at the upper side and having spicy odour.

Flowers: Plant having small flowers which having the disagreeable smell.

Fruits: Dark purple colored, sizes vary from 1.3 to 2.5 cm. Flowering takes place during
the spring season.

Macroscopical characters®?:

Its leaves are long and wide 12. 5 cm and 5-7.5 cm respectively. At the base of the apex
there is a rise of three nerves. The colour of young leaves is pink. Petiole vairy from 7.5-
13mm long, with entire margin. Apex is acute or acuminate. Leaf is smooth from the both
sides (upper and lower lamina). Leaves are having aromatic odour and slightly sweet in
taste.

Microscopical characters®?:

Transverse Section of petiole and midrib shows cuticle layer, uniseriate, multicellular,
trichomes, large number of stone cells and oils cells are present. In cortex, reddish-brown
parenchymatus cells are present. In the midrib, upper side of the leaf shows xylem

elements, while lower side shows phloem.
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Table 3.8 Ayurvedic literature of Tejpatra

Classical text

Description

Charaka Samhita®*

Use, method of preparation of formulation, indication

Bhavapraksha Niganthu®®

Kapooradi varga

Niganthu Aadarsh %6

Kapooradi varga

Shankar Nighantu®’

Synonyms, properties, uses, dose

API52

Synonyms, description, characteristics, identity, purity
and strength, constituents, properties, actions,

formulation, uses

3.10.6 Ayurvedic Properties®:

3.10.7

Rasa ; Katu, Tikta, Madhur
Guna : Laghu, Ruksha, Tikshana
Virya : Ushan

Vipka : Katu

Doshakarma : Kaphavata shamak

Therapeutic Purposes®®

e Cinnamic acid having anti tubercular activity.

e Anti-clotting effect on blood

e Beneficial for teeth, mouth disorders.

e Used in grahni, arsha.

e Itsoil is used to reduce the hair fall.
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3.12

3.12.1

3.12.2

3.12.3

Pippali
Fig.6: Fruits of Pippali
Botanical Name ; Piper longum, Linn.>®
Family ; Piperaceae
Vernacular names®:
Sanskrit : kana, Magadhi, Saundhi, Krsna
Assamese : Pippali
Bengali : Pipul
English : Long Pepper
Hindi : Pipar
Malayalam : Pippali
Kannada : Hippali
Gujrati : Pipali
Geographical source:

It is found all over the India mainly in the topical area. It is native of Phillipine.
Botanical description: It is a perennial climber®?,

Leaves: Leaves having entire margin, glabrous, base is cordate shape. Leaf is 5-9x3-5cm.
Flowers: Male flowers are bigger in size than the female flowers. Flowering takes place in

the rainy and autumn season.
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Fruits: Piper having y

ellowish orange color flowers.

3.12.4 Macroscopical characters®:

Fruit is 2.5 to 5¢cm long, cylindrical, greenish-blacknged, fruit is minute sessile, arranged

around the axis. Fruit are having the rough surface. On breakage, its surface shows a

central axis. Fruit are having pungent taste and aromatic odour.

3.12.5 Microscopical characters®®:

Powder: Powder mic
elongated shape. Roun
3.12.6 Identity, Purity and S

roscopy shows fragments of parenchyma; stone cells are oval to
d shape of oil globules, starch grains are also present.
trength®°:

Foreign matter Not > 2 %
Total ash Not > 7 %
Alcohal soluble extractive : Not <5 %
Acid-insoluble ash Not > 0.5 %
Water —soluble extractive Not > 7 %

Table 3.9 Ayurvedic literature of Pippali

References

Description

Charka samhita®?

Formulation uses are mentioned

Bhavapraksha Nighantu ¢ | Haratakyadi varga

Nighantu Aadarsh®

Pippalyadi varga

Dhanvantri Nighantu®® Shatpushpadi Varga

AP %

Synonyms, description, characteristics, Identity, purity
and strength, constituents, properties, actions,

formulation, uses

3.12.7 Ayurvedic properties
Rasa
Guna
Veerya
Vipka
Doshakarma

59:

Katu

Laghu, Snigdha
Ushana
Madhura

vatahara-slesmahara
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3.12.8

3.13

3.13.1

Therapeutic purposes®® >

e Medhya and vatahar

e Kashar, Swashar, hikkanigrahan.

e Muscular pain.

e Deepen, Pachan and Triptighana.

Kharjura:

Fig.7: Fruits of Kharjura

Botanical Name
Family
Vernacular names®®:
Sanskrit
Assamese
Bengali

English

Gujrati

Hindi

Kannada
Malayalam
Marathi

Phoenix dectylifera, Linn.®

Palmae

Pinda Kharjura
Tamar

Sohara

Dried Dates
Kharek, kharika
Chhara, chohar
Karinchula, khajura
Prantha Puzam

Khajur
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3.13.2

3.13.3

3.13.4

Punjabi : Punjabi Kharjura

Geographical source: It is distributed in the Mediterranean countries, Africa and parts of
Asia®’,

Botanical description:

Leaves: Leaves are 3-6 m long.%’

Flowers: Male and female flowers grow on the different plant. Male flowers are white in
colour, female is green colour.

Fruits: Fruit is oval in shape and size vairy from one to one and half inches in length.
Unripe fruit is greenish yellow coloured and on ripening it turns to red colour.

Seeds: Seeds are 1.7mm long, very hard, rounded at both the ends.

Macroscopical characters®®:

Fruit is 2to 3cm, oblong, smooth, having sweet taste, reddish- brown colour with fleshy

pulp.

3.13.5 Microscopical characters®®:

3.13.6

Fruit shows single layered epidermis with striated cuticle, it also contains stomata,
parenchymatous cells are thin elongated. Outer zone of the mesocarp shows thin walled
parenchyma cells, tannins and oil globules, while inner zone shows shining fibrous mass,
loosely and disorganized cells.

Identity, Purity and Strength®®:

Foreign matter : Not>1%
Total ash : Not > 3 %
Acid insoluble ash : Not > 0.5%
Water soluble extractive Not < 6.5 %
Alcohal soluble extractive : Not < 20 %

Table 3.10 Ayurvedic literature of Kharjura

Classical text Description

Charak Samhita®? Uses and formulation are mentioned
Bhavapraksha Nighantu®® Amaradi verga

Dhanvantri Nighantu®® Aamradi verga
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AP &

Synonyms, description, characteristics,
identity, purity and strength,
properties, actions, formulation, uses

constituents,

3.13.7 Ayurvedic properties®:

Rasa : Madhura kasaya

Guna : Guru, Snigdha

Veerya ; Sheet

Vipka ; Madhura

Karma : Hrdya, balya, pittahara, rucikara

3.13.8 Therapeutic purposes’®t72:

e Beneficial to cure anemia.

e Powder having the effective property over the strengthen of the nervous system.

e Used in the treatment of the fever.
e Helps in weight gain.
e Cure chronic constipation.

3.14 Madhu:

Fig.8: Honey

It is obtained from honey comb of bees (Apis mellifera).
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3.14.1 Vernacular names’s:

Bengali : Madhu, Mau
English : Honey
Gujrati : Madh

Hindi : Madhu, Sahad
Kannada : Jenetuppa
Malayalam : Then

Marathi : Madhu
Punjabi : Sahad

Table 3.11 Ayurvedic literature of Madhu

Classical text Description

Use has been mentioned.

Charaka Samhita™ Used in combination with others drugs for the treatment of the
araka Samhita

Anemia, Insomnia

Types, properties

Used for the Pittaja abscess.

Shusruta Samhita’™
For the treatment of the Kamala.

Synonyms, description, characteristics, identity, purity and

AP|7?
strength, constituents, properties, actions, formulation, uses

3.14.2 Identity, Purity and strength®:
Microscopy: pollen grains are observed in the centrifuge sample of the honey.

Wt. per ml. at 25° : Not >1.35
Moisture content (LOD) : Not < 25 % by wit.
Reducing Sugars : Not > 65 % by wt.
Sucrose : Not > 5.0 % by Wt.
Fructose glucose ratio : Not < 1 % by Wt.
Ash : Not > 0.50 % by wt.

Acidity : Not > 0.2 % by wt.



3.14.3 Chemical constituents:

Vitamin B, Carbohydrates, Sugars, ascorbic acid. It also contains calcium, mineral,

potassium, magnesium, Calcium.

3.14.4 Ayurvedic properties’:

3.14.5 Therapeutic purposes

3.15

Rasa : Madhura, Kasaya

Guna : Laghu (Shusruta), Guru (Charka), Ruksha, Picchila,Yogavahi
Veerya ; Sheet

Vipaka : Katu

Karma : Pittaprasamana, Ropana, Agnidipana, Sandhana

76,77,78 .

Honey helps to promote the fat metabolism. For the weight loss, Cinnamon powder is
taken in combination with honey.

In Susruta Sambhita its use has been has been mentioned to treat the kaphaja disorders
Raktapitta, medoroga.

Honey is also used for the antibacterial property

Cure diabetes

Mishri

Fig.9 Mishri
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3.15.1

3.15.2

3.15.3

Vernacular names:
Hindi : Mishri
English : Rock candy

Table 3.12: Ayurvedic literature of Mishri

Classical text

Description

Charaka Samhita

Used in combination with others drugs for the
treatment of the Anemia, Insomnia

Types, properties.

Yogtarangini &

Ingredient of the compound formulation

Rasatantarasara & sidhyogsanhra?®!

As one the ingredient of the eladi gutika

Description®?:

It is a form of sugar also named as sugar candy. Mishri having sweet taste. It is used in

India and China for the medicinal purpose. It mainly exists in two forms i.e. amorphous

and crystalline forms.

Therapeutic purposes®38485

e  Mishri is used for controlling B.P and diabetes.

e Itis used as a mouth freshener in combination of the other drugs like fennel.

e Increases hemoglobin level.

e Effective against sore throat

e |t plays important role for improving skin colour.

e  Mishri is effective against the cough.
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4.1

CHAPTER -1V

Need of the study:

Eladi gutika is a polyherbal formulation with wide array of therapeutic activities including
hiccup (hikka), vertigo (bhrama), mada (intoxication), fever (jvara), rheumatism
(amavata). However, the dose mentioned of eladi gutika is 2-4 gm. Therefore, it is
difficult to prescribe eladi gutika to all age groups. High dose also leads other
pharmaceutical drawbacks of vati including dissolution, disintegration and patient
incompliance. Therefore, study has been designed to develop and evaluate another dosage
form of eladi Gutika i.e. avaleha and granules which were compared with eladi gutika by

in-vitro anti-oxidant activities.
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CHAPTER -V
5.1 Aim:
Pharmaceutical development and evaluation of Eladi Gutika.
52  Objectives:
e To authenticate the crude drugs.

e To develop the different formulations of eladi gutika.

e To evaluate the eladi gutika and its formulations by using analytical parameters.

e To compare therapeutic efficacy by using in-vitro antioxidant activities.
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CHAPTER-VI
Material and Research Methodology

6.1  List of EQuipment used:
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Stainless steel containers
Ladle

Stainless steel plate
Cotton cloth

Sieves

Gas stove

Spatula

Beakers
Measuring cylinder
Crucible

China dish
Digital pH meter
Electric balance
Hot plate

Water bath

Hot air oven

UV spectrophotometer
Magnetic stirrer
Ultra-centrifuge
Desiccator

Glass rod

Test tubes
Tongue
Petridish
Conical flask
Volumetric flask
Tripod stand
TLC chamber
Burette

TLC plates
Dropper
Magnetic bead
Verniar caliper
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6.2 List of chemicals used:
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Chloroform
Hydrochloric acid
Ferric chloride
Lead acetate
Sodium hydroxide
Copper sulphate
Ninhydrin
Benedict reagent
Hager’s reagent
Dragendroff’s reagent
Fehling’s reagents
Bial’s reagent
Molish’s reagent
Barfoed’s test
lodine solution
Biuret’s reagent
Million’s reagent
Ethanol

Methanol
Petroleum ether
Toluene

Ethyl acetate
Formic acid
DPPH

Ascarbose
Sucrose

Phenol
Chloroform
Glacial acetic acid
Sodium thiosulphate

33



6.3

Research Methodology:

e Procurement of raw drugs.

e Authentication of raw drugs.

e Physicochemical studies of raw drugs.

e Preparation of eladi gutika.

e Preparation of granules

e Preparation of avaleha.

e Physico-chemical studies of finished products.
e Qualitative study of finished products.

e Quantitative study of the finished products

¢ In-vitro antioxidant study of the finished products.
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7.2

7.3
7.3.1

7.3.2

CHAPTER-VII

Experimental works

Procurement of the raw material

Yastimadhu, tvak, tejpatra, ela, pippali, munnaka, and honey were procured from the local
market of Sundarnagar, Himachal Pradesh. Whereas, kharjura, sita, and ghita were
procured from the local market of Phagwara, Punjab.

Authentication of the drugs

The drugs Ela (Elettaria cardamomum), Tejapatra (Cinnamomum tamala), Tvak
(Cinnamomum zeylanicum), Pippali (Piper longum), Sita (Sugar), Madhuka (Glycyrrhiza
glabra), kharjura (Phoenix dactylifera), Draksha (Vitis vinifera), and Madhu (Honey) were
authenticated from the Gurunanak Dev University, Amritsar. Ref.N0.1337.

Analysis of raw materials

Organoleptic evaluation of raw materials

Colour, odour, taste, and texture of each raw material were observed.

Physicochemical evaluation of herbal raw materials

7.3.2.1 Foreign matter®

100 g of sample was taken separately and spreaded in a stainless-steel tray. The foreign
matter was detected with the unaided eye. Remaining quantity of sample was weighed and
percentage of foreign matter was calculated. Same procedure was repeated for all herbal

materials.

7.3.2.2 Loss on Drying®’

5-10 gm of sample was taken separately (without preliminary drying) in the accurately
weighed dry petri dish and kept into the dry oven at 105°C for 6 hrs. Then, petri dish was
removed from the oven and placed into desiccator under vacuum till shelf cooling and
weighed the reduced moisture content from the sample. Same procedure was repeated for

all herbal materials.

7.3.2.3 Total ash

Incinerated 2.5g of sample into the crucible, at temperature of 450° for 5 hours. After
shelf cooling, kept in the dedicator under vacuum. The weight of obtained ash was
measured and percentage of obtained ash was calculated®. Same procedure was repeated
for all herbal materials.
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7.3.2.4 Acid Insoluble Ash
Ash obtained from the above method was mixed with 25 ml dilute hydrochloric acid and
boiled for 5 minutes. Then, mixture was filtered through ash less filter paper. The filtrate
was subjected for the washing with hot water to make it chloride free and again ignited to
constant weight. Percentage of acid insoluble ash was calculated after weighing obtained
ash®. Same procedure was repeated for all herbal materials.

7.3.2.5 Water soluble Ash
Total ash obtained was mixed with 25 ml distilled water and boiled for 5 minutes. Then,
mixture was filtered through ash less filter paper. The filtrate was ignited to constant
weight. Percentage of water soluble ash was calculated after weighing obtained ash®.
Same procedure was repeated for all herbal materials.

7.3.2.6 Alcohol soluble extractive
5 gm of sample were taken in a closed conical flask with 100ml of alcohol. Conical flask
was shaken frequently for 6 hours and kept undisturbed for next 18 hours. Then, it was
filtered by using filter paper. 25 ml of filtrate was taken in the china dish and liquid
content was evaporated on water bath. Percentage was calculated after weighing the
residue®. Same procedure was repeated for all herbal materials.

7.3.2.7 Water soluble extractive
Process of 7.3.2.6 was repeated for all samples by using water instead of alcohol®.

7.3.3 Qualitative Analysis of herbal raw material

7.3.3.1 Test for Alkaloids &8
e Dragendroff’s test: Extract was dissolved in dilute HCI and filtered. It was treated

with Dragendroff’s reagent (solution of Potassium Bismuth Iodide). No colour or

precipitates or turbidity was observed.

e Mayer’s reagent: Alkaloids give cream color precipitates with Mayer’s reagent.
(Potassium mercuric iodide).
7.3.3.2 Test for saponin glycosides®?
Foam test: Drug extract was shaken vigorously with water. Persistent foam was

observed.
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7.3.3.3 Test of reducing sugar®®

e Benidict’s test: Test solution and Benedict’s reagent was mixed in equal quantity
and kept in boiling water for 5 minutes. Formation of red colour confirms the
presence of reducing sugar.

e Fehling’s test: Mixed 1 ml of Fehling’s A and Fehling’s B solution, boil for 1
minute. After boiling, equal volume of test solution is added in test tube. Again,
heated on boiling water bath for 5-10 min. First get yellow, then brick red
precipitates was observed.

7.3.3.4 Tests for monosaccharide’s

e Barfoed’s test: Mixed equal volume of Barfoed’s reagent and test solution. Heat for
1-2 min boiling water bath and cool. Red precipitates were observed. %

7.3.3.5 Tests for amino acids

e Ninhydrin test: Heated 3 ml test solution and add 3 drops of 5% ninhydrin solution.
Boiled on water bath for 10 min. purple or bluish color observed.

7.3.3.6 Test for Steroids

e Salkowski reaction: 2 ml extract was taken and added 2 ml chloroform and 2 ml
con. Sulphuric acid shaken well. Chloroform layer appeared red and acid layer
showed greenish yellow fluorescence for the presence of steroids.%?

7.4 Analysis of honey

7.4.1 Determination of pH
The pH values of an aqueous liquid may be defined as the common logarithm of the
reciprocal of hydrogen ion concentration expressed in g per liter. pH of the 1% aqueous
solution of honey was recorded by pH meter.

7.4.2 Total solid content®
50 ml of the filtered solution of the honey was taken in an evaporating china dish and was
dried to a constant weight and it was evaporate to dryness on the water and after that dried
extract was subjected to the hot air oven for 105°c for 3 hours .After cooling the residue
in a desiccators for 30 minutes, was weighed immediately and percentage of the total

solid was calculated.
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7.4.3 Ash value®

744

5 gm of sample were weighed in crucible and charred on a hot plate and then placed in a
muffle furnace at 450°C for four hours. Residue left in crucible was weighed and
percentage of ash was calculated.

Reducing sugar®®:

7.4.4.1 Preparation of sample:

10 gm of honey was dissolved in water and volume was made to 250ml in a conical flask.
Added 2ml lead acetate solution, shaken well, kept it for 10 minutes. Potassium oxalate

was added to remove the excess of lead and filtered through Whatman’s filter paper.

7.4.4.2 Procedure: Sml of Fehling’s A and B were taken in a conical flask. Sample was taken in

the burette and titrated against boiling Fehling’s solutions by using methylene blue as an
indicator. At end point, brick red precipitates were observed.

7.4.5 Density measurement:
The pycnometer was washed with water and then rinsed with acetone. The weight of
empty pycnometer is taken. Then, weight of pycnometer along with the honey was taken.
Density of honey was calculated using formula mass/volume.

7.5  Analysis of Cow’s ghee

7.5.1 Organoleptic characters of cow’s ghee
Color and odour of the cow’s ghee was observed for the organoleptic characters.

7.5.2 Physicochemical evaluation of Cow ghee

7.5.2.1 Specific gravity®®:

A pycnometer of 25 ml, capacity is clean, dried and weighed. It is filled up to the mark
with water at the required temperature and weight. The pycnometer is next filled up to the
mark with the sample, at the same temperature and weighed, the specific gravity is
determined by dividing the weight of the sample in grams by the weight of the water,

expressed in grams.

7.5.2.2 Refractive index®’

The refractive index (n) of a substance with reference to air, the ratio of sine of the angle
of incidence to the sine of the angle of refraction of a beam of light, passing from air into
the medium. It varies with the wavelength of the light used in its measurement. Abbe’s

refractometer was used for the determination of the Refractive index of ghee. Few drops
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of the sample were placed on the lower prism of the refractometer and prism was tightly
closed. Then, refractive index was recorded.

7.5.2.3 Determination of saponification value®
35 to 40 g of potassium hydroxide was dissolved in 20 ml water, added sufficient alcohol
to make 1,000 ml. Kept it to stand overnight, and poured off the clear liquor. 2 g of the
sample weighed in a tared 250 ml flask, added 25 ml of the alcoholic solution of
potassium hydroxide, attached a reflux condenser and boiled on a water-bath for one hour,
cooled flask by rotating the contents of the flask and 1 ml of solution of phenolphthalein
was added and titrated the excess of alkali with 0.5 N hydrochloric acid. Number of ml
required was recorded and experiment with the same quantities was repeated without
sample. Then, saponification value was calculated by using the formula.

7.5.2.4 Determination of acid value®!
Weighed accurately about 10 g of the substance into a 250 ml flask and added 50 ml of a
mixture of equal volumes of alcohol and solvent ether, which was neutralized after the
addition of 1 ml of solution of phenolphthalein. Heated gently on a water-bath until the
substance has completely melted and titrated with 0.1 N potassium hydroxide, shaken
constantly until a pink colour. Noted the number of ml required and calculated the acid
value from the formula.

7.5.2.5 Determination of peroxide value®
5 g of sample was accurately weighed into a 250-ml glass-stoppered conical flask, 30 ml
of a mixture of 3 volumes of glacial acetic acid and 2 volumes of chloroform were added,
swirled to dissolve and added 0.5ml volumes of saturated potassium iodide solution.
Allowed to stand for exactly 1 minute, with occasional shaking, added 30 ml of water.
Titrated with 0.01M sodium thiosulphate. At end point, yellow colour disappeared. Added
0.5 ml of starch solution and continued the titration, shaken vigorously until the blue
colour just disappeared. Repeated the operation without sample. Peroxide value was

calculated by using the formula.
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7.6 Preparation of formulations:
7.6.1 Preparation of eladi gutika
7.6.2 Preparation of avaleha
7.6.3 Preparation of granules

7.6.1 Preparation of eladi gutika:
Five batches of eladi gutika were prepared to standardize the process. (Ayurvedic
Formulary of India, Part-1, 32-35) Ingredients, their ratios and process were same for all
the batches.

Table: 7.1 Ingredients of eladi gutika:

Sr.no | Common name Scientific name Part Used Ratio
1 Yastimadhu Glycyrrhiza glabra Roots 8
2 Ela Elettaria cardamomum Seeds 1
3 Tvak Cinnamomum zeylanicum Bark 1
4 Munnaka Vitis venifera Fruits 8
5 | Tejpatra Cinnamomum tamala Leaves 1
6 Pippali Piper longum Fruits 4
7 Kharjura Phoenix dactlifera Fruits 8
8 Madhu Apis melifera - 8
9 Mishri Rock candy - 8

7.6.1.1 Before process:

7.6.1.1.1 Preparation of powders:
Yastimadhu, ela, tvak, tejpatra and pippali were grounded separately to the fine powders
(sieve no. 85) and then powders were taken in the ratio mentioned in the Table 7.1. The

same method was used for the preparation of powders of other batches.
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7.6.1.1.2 Preparation of paste:
The paste of munnaka and kharjura was prepared separately and then pastes were taken in
the ratio mentioned in the Table 7.1. The same method was used for the preparation of
pastes of others batches.

7.6.1.2 During process:
7.6.1.2.1 Mixing of powdered drugs
The powders were taken in the above-mentioned ratio and homogeneously mixed by serial

dilution and kept a side for further process.

7.6.1.2.2 Mixing of powdered drugs with pastes:
The prepared pastes were homogeneously mixed together as per the ratio. Then, mixture

of powders was added and homogeneously mixed.

7.6.1.2.3 Trituration with honey:
Mixture prepared in 7.9.1.2.2 was triturated with the honey till the consistency of bolus

became hard.

7.6.1.2.4 Preparation of gutika:
Gutikas were prepared as per their dose.

7.6.1.3 After process:
Prepared gutikas were kept in to room temperature After drying, stored in air tight
container for the further use.

7.6.2 Preparation of avaleha:
Five batches of avaleha were prepared to standardize the process of avaleha. Ingredients
and their ratios were same as mentioned in the Table 7.1 except cow’s ghee. Cow’s ghee
was used for the frying of pisti. The quantity of cow’s ghee was 1/4™" of the pisti. The
same process was used for all the remaining batches of avaleha.

7.6.2.1 Before Process:

7.6.2.1.1 Preparation of powders:
Ela, tvak, tejpatra and pippali were grounded separately for the preparation of fine
powders (sieve no. 85). Whereas, yasthimadhu was converted in to the coarse powder

(sieve no. 8).
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7.6.2.1.2 Preparation of paste:
The paste of munnaka and kharjura was prepared separately and then pastes were taken in
the ratio mentioned in the Table 7.1.

7.6.2.1.3 Preparation of kwatha
Coarse powder of yasthimadhu was soaked in 16" part of water in stainless steel container
for 15 hours. After soaking, it was subjected to the mild heat (80-90 °C) to reduce it upto
1/4™ of its initial quantity. During the heating process, continuous stirring was done to
facilitate the evaporation and avoid any deterioration due to burning of materials. After
1/4™ reduction of water, the kwatha was filtered through double folded cotton cloth and
collected in separate vessel.

7.6.2.2 During Process

7.6.2.2.1 Preparation of pisti
Pastes of munnaka and kharjura were fried in the cow’s ghee.

7.6.2.2.2 Preparation of sugar syrup
The kwatha prepared in 7.9.2.1.3 was mixed with appropriate ratio of mishri for the
preparation of sugar syrup and kept at mild temperature. Continuous stirring was done
throughout the process.

7.6.2.2.2 Mixing of sugar syrup and pisti
The sugar syrup and pisti were homogeneously mixed and kept for the shelf cooling.

7.6.2.2.3 Addition of prakesha dravya
The fine powder of each drug was mixed homogeneously in its ratio one by one. Finally,
honey was mixed.

7.6.2.3 After process
Prepared avaleha was kept in air tight container for further uses.

7.6.3 Preparation of granules
Five batches of granules were prepared to standardize the process of granules. Ingredients
and their ratios were same as mentioned in the Table 7.1. The process of 7.9.1 was used
for preparation of granules of each batch. However, triturated bolus was transferred trough
the sieve (sieve no. 10) for the preparation of granules instead converting it to the gutika.

7.6.3.1 After process
Granules were shade dried and packed in air tight container for the further use.
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7.7 Analysis of finished products
7.10.1 Analysis of eladi gutika
7.10.2 Analysis of avaleha
7.10.3 Analysis of granules

7.7.1 Analysis of eladi gutika

7.7.1.1 Determination of pH
The process was same as mentioned in section 7.4.1 for the determination of pH of eladi
gutika.

7.7.1.2 Loss on drying
The process was same as mentioned in section 7.3.2.2 for the determination of loss on
drying of eladi gutika.

7.7.1.3 Total Ash
The process was same as mentioned in section 7.3.2.3 for the determination of Total Ash
of eladi gutika.

7.7.1.4 Acid insoluble ash
The process was same as mentioned in section 7.3.2.4 for the determination of acid
insoluble ash of eladi gutika.

7.7.1.5 Water soluble Ash
The process was same as mentioned in section 7.3.2.5 for the determination of water
soluble ash of eladi gutika.

7.7.1.6 Water soluble extractive value
The process was same as mentioned in section 7.3.2.6 for the determination of water
soluble extractive value of eladi gutika.

7.7.1.7 Alcohol soluble extractive value
The process was same as mentioned in section 7.3.2.7 for the determination of alcohol
soluble extractive value of eladi gutika.

7.7.1.8 Weight variation
20 gutikas were taken from each batch and weighed individually. The average weight for
20 gutikas was recorded. The weight of all gutikas in different batches was under the

prescribed limit i.e. No gutika should deviate by more than double to the 5% from the
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average and not more than two tablets should deviate from the average by the same
percentage *°
7.7.2 Analysis of avaleha
7.7.2.1 Total Ash
The process was same as mentioned in section 7.3.2.3 for the determination of Total Ash of
avaleha.
7.7.2.2 Loss on drying
The process was same as mentioned in section 7.3.2.2 for the determination of loss on
drying avaleha.
7.7.2.3 Acid insoluble ash
The process was same as mentioned in section 7.3.2.4 for the determination of acid
insoluble ash of avaleha.
7.7.2.4 Determination of pH
The process was same as mentioned in section 7.4.1 for the determination of pH of
avaleha.
7.7.2.5 Total solid
The process was same as mentioned in section 7.4.2 for the determination of total solid of
avaleha.
7.7.2.6 Fat content
Accurately weighed avaleha was taken and extracted with petroleum ether at temperature
40-60°C by using the soxhlet apparatus. Extract was dried in a desiccator and solvent was
removed under vacuum at 40°C. Then, percentage was calculated after weighing the

residue. 100

7.7.3 Analysis of granules

7.7.3.1 Loss on drying
The process was same as mentioned in section 7.3.2.2 for the determination of loss on
drying of eladi gutika.

7.7.3.2 Total Ash
The process was same as mentioned in section 7.3.2.3 for the determination of Total Ash
of eladi gutika.

44



7.7.3.3 Acid insoluble ash
The process was same as mentioned in section 7.3.2.4 for the determination of acid
insoluble ash of eladi gutika.

7.7.3.4 Water soluble Ash
The process was same as mentioned in section 7.3.2.5 for the determination of water
soluble ash of eladi gutika.

7.7.3.5 Water soluble extractive value
The process was same as mentioned in section 7.3.2.6 for the determination of water
soluble extractive value of eladi gutika.

7.7.3.6 Alcohol soluble extractive value
The process was same as mentioned in section 7.3.2.7 for the determination of alcohol
soluble extractive value of eladi gutika.

7.7.3.7 Angle of repose
100gm of granules was weighed and poured through the funnel that was prepared. The
funnel was lifted upward and an intermediates slope was prepared by granules on top of
the rubber stopper and diameter of peak and height were measured using ruler and
calculated the angle of repose!*

7.7.3.8 Bulk density
Passed a quantity of granules through a sieve with apertures greater than or equal to 1.0
mm, if necessary, to break up agglomerates that may have formed during storage; this
must be done gently to avoid changing the nature of the material. Into a dry graduated
cylinder of 250 ml gently introduce, without compacting, approximately 100 g of granules
weighed. Carefully level the powder without compacting, if necessary, and read the
unsettled apparent volume to the nearest graduated unit. Calculate the bulk density in
(g/ml) using the formula m/Vo

78 TLC
TLC (Thin Layer Chromatography) is an important or easy technique for the qualitative
and quantitative analysis of the compound or herbal drugs. It consists two phases one is
stationary phase and another is mobile phase. In the analysis of different formulations of

eladi gutika, TLC was developed using suitable solvent system
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7.8.1

7.8.2

7.9

7.10

Preparation of sample

5 gm of each formulation was extracted with 25ml of methanol under reflux on a water
bath for 30 minutes. Filtered extract was concentrated to 10 ml and then TLC was carried
out10 ml was used to carried out the TLC.

Chromatographic conditions

Solvent System : Toluene: Ethyl Acetate: Formic Acid (9.2:9.2:1.5)
Extract ; Methanol extract

Chamber Saturation : 30 minutes

Visualization : long U.V. (365nm)

HPTLC

HPTLC is the advanced form of TLC used for the qualitative and quantitative analysis by
enhancing the separation and resolution of the compounds. Fine particle size of stationary
phase ensures the better efficiency of the separation and resolution in HPTLC. The
preparation of samples of the formulations and chromatographic conditions were same as
in7.8.2.

DPPH Assays

700ul of extract of each formulation was added in to the same volume of 100uM DPPH
methanolic solution. Then, it was shaken vigorously and kept in the dark place for 20 min
at room temperature. Lastly, absorbance was recorded at 515nm.Percentage of inhibition
102

was calculated by using following formula

Percentage |nh|b|t|0n (I%) = AbScontrol'AbSSampIe/ AbScontrol x100
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8
8.1

Analysis of raw drugs:

CHAPTER -VI1lII
RESULTS AND DISCUSSION

8.1.1 Organoleptic Study of raw materials:

Table:8.1 Observation of organoleptic study of raw drug materials:

Sr.no | Organoleptic | Yastimadhu | Tvak Tejpatra | Munnaka | Kharjura
characters
1 Colour Yellowish Brown Light Blackish | Brown
white green brown
2 Odour Sweet Aromatic Aromatic | Pleasant | Characteristics
3 Taste Sweet Sweet, Bitter, | Sweet, sweet Sweet
pungent Pungent
4 Texture Rough Rough Rough Rough Sticky
Table8.2: Observation of organoleptic study of raw drug materials
Sr.no | Organoleptic | Ela Pippali Honey Mishri Ghee
characters
1 Colour Light Black Brownish White Yellow
green yellow
2 Odour Aromatic | Aromatic | Sweet characteristics | Characteristics
3 Taste Sweet Bitter, Sweet Sweet Taste less
pungent
4 Texture Rough rough Sticky Smooth Sticky

The organoleptic characteristics of raw material like: colour, odour, taste and texture is mentioned
in Table: 8.1 &Table: 8.2
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8.1.2 Physicochemical parameters of raw materials:

8.1.2.1 Physicochemical analysis of yastimadhu:

Table 8.3: Results of physicochemical parameters of yastimadhu

Sr.no Physicochemical parameters observations
1 Loss on drying (%) 5.2
2 Foreign matter (%) Nil
3 Water soluble extractive value (%) 38.66
4 Alcohol soluble extractive value (%) 27.46
5 Total Ash (%) 6.4
6 Acid Insoluble Ash (%) 1.3

All the physicochemical parameters of yastimadhu were under the limits as mentioned
in standard monograph (API). Reference for loss on drying and foreign matter are not
available in the monograph (API). However, Loss on drying was also performed

during the study and results of the analysis are mentioned in Table 8.3

8.1.2.2 Physicochemical analysis of tvak:

Table 8.4: Results of physicochemical parameters of tvak

Sr. no Physicochemical parameters Observations
1 Loss on drying (%) 5.9
2 Foreign matter (%) 0.84
3 Water soluble extractive value (%) 10.8
4 Alcohol soluble extractive value (%) 4.8
5 Total Ash (%) 2.7
6 Acid Insoluble Ash (%) 1.6

of the analysis are mentioned in Table 8.4

All the physicochemical parameters of tvak were under the limit as mentioned in
standard monograph (API). Reference for loss on drying is not available in the

monograph (API). However, loss on drying was performed during the study and results
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8.1.2.3 Physicochemical analysis of tejpatra

Table 8.5 Results of physicochemical parameters of tejpatra

Sr.no Physicochemical parameters Observations
1 Loss on drying (%) 6.8

2 Foreign matter (%) 0.16

3 Water soluble extractive value (%) 20

4 Alcohol soluble extractive value (%) 13.06

5 Total Ash (%) 2.8

6 Acid Insoluble Ash (%) 0.4

All the physicochemical parameter of Tejpatra were under the limit as mentioned in
standard monograph (API). Reference for loss on drying is not available in a Monograph
(API), However, Loss on drying was performed during the study and results of the

analysis are mentioned in Table 8.5

8.1.2.4 Physicochemical analysis of munnaka:

Table 8.6 Results of physicochemical parameters of munnaka

Sr.no Physicochemical Parameter Observations
1 Foreign matter (%) Nil

2 Water soluble extractive value (%) 71

3 Alcohol soluble extractive value (%) 38.73

4 Total Ash (%) 2.4

5 Acid Insoluble Ash (%) 0.1

All the physicochemical parameter of Munnaka was under the limits as mentioned in

standard monograph (API). However, all the parameters were performed during the study

and result analysis are mentioned in Table 8.6
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8.1.2.5 Physicochemical analysis of kharjura:

Table 8.7 Results of physicochemical parameters of kharjura

Sr.no Physicochemical Parameter Observations
1 Loss on drying (%) 9
2 Foreign matter (%) Nil
3 Water soluble extractive value (%) 74.3
4 Alcohol soluble extractive value (%) 33.1
5 Total Ash (%) 2.4
6 Acid Insoluble Ash (%) 0.4

All the physicochemical parameter of kharjura were under the limits as mentioned in
standard monograph (API). Reference for loss on drying is not available in the
monograph (API). However, all the parameters were performed during the study and

results are mentioned in Table 8.7

8.1.2.6 Physicochemical analysis of ela:
Table 8.8: Results of physicochemical parameters of ela

Sr.no Physicochemical Parameter observations
1 Loss on drying (%) 8.2
2 Foreign matter (%) Nil
3 Water soluble extractive value (%) 13.7
4 Alcohol soluble extractive value (%) 5.8
5 Total Ash (%) 4.7
6 Acid Insoluble Ash (%) 2.6

All the physicochemical parameter of ela were under the limits as mentioned in
standard monograph (API). Reference for loss on drying is not available in the

Monograph (API). However, all the parameters were performed during the study and

result analysis are mentioned in Table 8.8
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8.1.2.7 Physicochemical analysis of pippali:

Table 8.9: Results of physicochemical parameters of pippali

Sr.no Physicochemical Parameter Observations
1 Loss on drying (%) 9
2 Foreign matter (%) 0.8
3 Water soluble extractive value (%) 16.8
4 Alcohol soluble extractive value (%) 9.2
5 Total Ash (%) 4.6
6 Acid Insoluble Ash (%) 0.5

All the physicochemical parameter of pippali were under the limits as mentioned in
standard monograph (API). Reference for loss on drying is not available in the monograph

(API). However, all the parameters were performed during the study and results are

mentioned in Table 8.9

8.1.2.8 Physicochemical analysis of honey:
Table 8.10: Results of physicochemical parameters of honey

Sr.no Physicochemical parameters observations
1 Density (g/ml) 1.27
2 Loss on drying (%) 14.7
3 Ash value (%) 0.3
4 pH 7.55
5 Total solid content (%) 85.3
6 Reducing Sugar (%) 42
All the physicochemical parameter of honey was under the limits as mentioned in
standard monograph (API) and results are mentioned in Table 8.10
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Table 8.11: Results of physicochemical parameters of ghee

8.1.2.9 Physicochemical analysis of cow’s ghee:

Sr.no Parameter Observations
1 Rancidity test -ve
2 Refractive Index 1.45
3 Specific gravity 0.87
4 Saponification value 221.3
5 Acid value 0.317
6 Peroxide value 0.932

Standards of the physicochemical analysis of ghee were found in Ayurvedic
Pharmacopoeia of India. However, physicochemical parameters were performed during
the study and results of the analysis are mentioned in Table 8.11

8.1.3 Qualitative analysis of raw materials:

Table 8.12: Results of qualitative analysis of raw materials

Plant Alkaloid [Tannins | PhenolsFlavonoids |Glycosides | Carbohydrates
Yastimadhu - - - + + -
Ela - + + - - +
Tvak - + - + - +
Munnaka + - + n N
Tejpatra - + - + - +
Pippali + + + - + +
Kharjura + - - - - -
Mishri - - - - - ¥
Madhu - - - - - ¥

Note- (+) sign represents the presence & (-) sign represents Absence of the phytochemical

constituents.

Results of the qualitative analysis of different raw materials are mentioned in the Table
8.12
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8.2  Preparation of Eladi gutika

8.2.1

Table: 8.13 Quantity of ingredients to prepare the Eladi gutika

Ingredients of Eladi Gutika:

Sr. Ingredients Part used Different batches of eladi gutika (g)

no | 1 ] v \Y
1 | Yastimadhu Roots 48 48 48 48 48
2 | Ela Seeds 6 6 6 6 6
3 | Tvak Bark 6 6 6 6 6
4 | Tejpatra Leaves 6 6 6 6 6
5 | Pippali Fruits 24 24 24 24 24
6 Mishri - 48 48 48 48 48
7 | Kharjura Fruits 48 48 48 48 48
8 Madhu - 48 48 48 48 48
9 | Munnaka Fruits 48 48 48 48 48

8.13

Five batches of eladi gutika were prepared by taking the ingredients as mentioned in the Table

8.2.2

Preparation of powders:

Table: 8.14 Observation of powdering of raw materials

1. Yashtimadhu

Parameters Batch Average
I 1 11 v \Y

Initial weight (g) 80 80 80 80 80 80
Final gty (9) 52.36 50.21 50.9 51.87 53.21| 51.71
Loss (g) 27.64 29.79 29.1 26.79 28.13 | 28.29
Yield (%) 65.45 62.76 63.62 64.83 66.51 | 64.63
2. Tvak
Initial weight (g) | 15 15 15 15 15 15
Final gty (g) 9 7.8 9.1 8.5 7.8 8.44
Loss (g) 6 7.2 5.9 6.5 6.8 6.48
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Yield (%) 60 52 60.6 56.66 54.66 | 56.78
3.Ela

Initial weight (g) | 30 30 30 30 30 30
Final qty (g) 11.6 12 14.1 13 129 [121.72
Loss (g) 18.4 18 15.9 17 17.1 [17.28
Yield (%) 38.66 40 47 43.33 43 42.39
4. Tejpatra

Initial weight(g) | 20 20 20 20 20 20
Final Qty(g) 12.3 12 11.7 115 [12.8 [12.06
Loss(g) 7.7 8 8.3 85 |72 [7.94
Yield (%) 615 60 58.5 575 | 595 |59.4
5. Mishri

Initial weight(g) | 55 55 55 55 55 55
Final Qty(g) 51 51.6 51.3 51 [51.1 |[51.2
Loss(9) 4 3.4 3.1 4 3.9 3.68
Yield (%) 92.72 93.81 93.27 92.72 | 92.90 | 93.08
6. Pippali

Initial weight(g) | 45 45 45 45 45 45
Final Qty(g) 32 33.7 33 3186 |34 [32.91
Loss(g) 13 11.3 12 13.14 [11 [ 12.08
Yield (%) 71.11 748 733 708 | 755 |73.10

Each ingredient was taken in the quantity mentioned in the Table 8.14 for all the batches to

convert it in to the fine powder. Average loss and yield for each ingredient is also discussed in

the table.
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8.2.3 Preparation of paste

Table: 8.15 Quantity of ingredients for preparation of paste.

Batch Wt. of kharjura Wit. of Munnaka
Initial Final | Loss Yield Initial Final Loss Yield
weight | weight | (Q) (%) weight | weight (9) (%0)
(9) (9) (9) (9)
I 60 53.1 6.9 88.5 60 56 4 93.3
1 60 53.7 6.3 89.5 60 57.2 2.8 95.3
Il 60 52.9 7.1 88.2 60 57.1 2.9 95.2
v 60 53.5 6.5 89.1 60 56.8 3.2 94.7
\Y 60 53.2 6.8 88.6 60 56.8 3.2 94.7
Average 60 534 6.7 88.8 60 56.78 3.2 94.6
Pastes of kharjura and munnaka were prepared for the preparation of eladi gutika. Detail
observations are mentioned in the Table: 8.15.
8.2.4 Trituration with honey
Table: 8.16 Observations during the trituration with honey:
Batches
Parameters Average
I I i v \
Total quantity of mixture (g) | 138 138 138 138 138 138
Total quantity of pastes (g) 96 96 96 96 96 96
Quantity of honey (g) 48 48 48 48 48 48
Final quantity of bolus (g) 224.7 | 223.4 | 226.7 | 221.3 | 2249 |224.2
Yield (%) 79.7 |79.2 |803 |785 |795 79.44
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bolus was 224.2 g which is finally converted in to the gutika of 10 g dose.

For the preparation of vati, mixture of powders and pastes were taken for the
homogeneous mixing as per the quantity mentioned in the Table: 8.16. Further, that

blend was triturated with the honey for approximately 15 min. The average yield of

8.3 Preparation of Avaleha

Table: 8.17 Quantity of the ingredients for the preparation of Avaleha

Sr No Batches ()
Ingredients Part Used
| I 11 v Vv
1 Yastimadhu Roots 24 24 24 24 24
Ela Seeds 3 3 3 3 3
3 | Tvak Bark 3 3 3 3 3
4 Tejpatra Leaves 3 3 3 3 3
5 Pippali Fruits 12 12 12 12 12
6 Mishri - 96 96 96 96 96
7 Kharjura Fruits 24 24 24 24 24
8 Madhu - 24 24 24 24 24
9 Munnaka Fruits 24 24 24 24 24
10 Cow’s ghee 12 12 12 12 12
8.3.1 Preparation of powders
Table: 8.18 Observations during preparation of powders
1) Yashtimadhu
Parameters Batches Average
I 1 11 v \Y
Initial weight (g) | 52 52 52 52 52 52
Final Qty(g) 40.04 411 415 40.7 41.9 |[41.05
Loss(q) 11.9 10.9 105 113 101 |10.95




Yield (%) 77 79.03 79.8 78.3 80.6 |78.9
2)Tvak

Initial weight(g) 15 15 15 15 15 15
Final Qty(q) 8.09 8.3 8.5 7.9 7.7 [8.09
Loss(q) 6.9 6.7 6.5 7.1 73 169
Yield (%) 53.9 55.33 56.6 592.7 51.3 | 53.97
3)Ela

Initial weight(g) | 17 17 17 17 17 17
Final Qty(g) 6.9 6.82 7.23 71 |6.93 |6.99
Loss(g) 10.1 10.2 9.77 9.9 [10.07|10.01
Yield (%) 40.6 40.1 42.5 418 |408 |41.2
4)Tejpatra

Initial weight(g) | 15 15 15 15 15 15
Final Qty(g) 8.1 8.23 8.4 8.71 [ 858 |84
Loss(q) 6.9 6.77 6.6 6.29 |6.42 |6.59
Yield (%) 54 54.86 56 58.06 | 57.2 | 56.02
5)Mishri

Initial weight(g) | 100 100 100 100 | 100 | 100
Final Qty(g) 95.88 96.68 96.83 96.77 | 96.72 | 96.6
Loss(g) 4.12 3.32 3.17 323 [3.28 |34
Yield (%) 95.88 96.68 96.83 96.77 | 96.72 | 96.6
6)Pippali

Initial weight(g) | 30 30 30 30 30 30
Final Qty(q) 21.7 21.75 21.56 21.49 | 21.66 | 21.63
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Loss(9)

8.3

8.25

8.4

8.5 8.3

8.35

Yield (%)

72.3

72.5

71

9

716 | 722

72.1

Each ingredient was taken in the quantity mentioned in the Table 8.17 for all the batches to

convert it in to the fine powder except yashtimadhu. Coarse powder of yashtimadhu was

prepared. Average loss and yield for each ingredient is also discussed in the table. Table 8.18

8.3.2 Preparation of paste

Table: 8.19 Quantity of ingredients for preparation of paste.

Batch Wt. of kharjura Wt. of Munnaka
Initial Final Loss | Yield Initial Final Loss | Yield
weight (g) | weight (9) (%) weight (g) | weight (0) (%)
(9) (9)
I 40 34.1 5.9 85.3 40 37.3 2.7 | 93.25
I 40 33.9 6.1 84.7 40 37.6 2.4 94
i 40 33.7 6.3 84.2 40 36.7 3.3 91.8
v 40 33.3 6.7 83.3 40 37.9 2.1 94.8
\/ 40 34.3 5.7 85.7 40 38.1 1.9 95.3
Average 40 33.9 6.1 | 84.64 40 37.5 248 | 93.9
Pastes of kharjura and munnaka were prepared for the preparation of avaleha. Detail
observations are mentioned in the Table: 8.109.
8.3.3 Preparation of kwatha
Table 8.20: Observation parameter for kwatha
Batches Average
Parameter I T m 1v; V;
Initial 24 24 24 24 24 24
weight of
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Kwatha

churna (g)

Total 384 384 384 384 384 384
quantity of

water (ml)

Total time 15 15 15 15 15 15
for

soaking(h)

Temp. 80°C- | 80°C-90°C | 80°C-90°C | 80°C-90°C |80°C-90°C 80°C-90°C
during 90°C
preparation

of kwatha

Total Time 1:30 1:30 1:30 1:30 1:30 1:30
taken for
kwatha (h)

Total 96 95.5 96 96.3 95.8 95.92
quantity of
Kwatha

obtained

(ml)

Coarse powder of the drug was prepared and sieved though 8#. The material was soaked for 15 hrs for
each batch and subjected to heat. Continuous stirring was done during the preparation of kwatha
to get uniform concentration throughout the solvent and also to protect the drug from burning.
The temperature was maintained below 90°C throughout the process. The first batch took 1:30
hrs to get reduced up to 1/4". The average yield of kwatha for all batches was approximately
95.92. Prepared kwatha was subjected for the physicochemical analysis. Observation of all

batches of kwatha are mentioned in Table 8.20
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8.3.4 Ingredients of sugar syrup:
Table: 8.21 Ingredients of sugar syrup

Sr.no Ingredients Latin name Qty
1 Yastimadhu kwatha Glycyrrhiza glabra 65 ml
2 Mishri - 96 gm

Sugar solution was prepared by taking 65 ml of decoction and 96 gm of mishri for each
batch. The detail is mentioned in the in the Table: 8.20. Prepared sugar syrup was mixed
with the pisti and prakshepa were added one by one as per the quantity mentioned in the
Table: 8.21

8.3.5 Yield of avaleha:
Table: 8.22 final yield of avaleha:

Parameter Batch Average
I 1 i v \

Total quantity  of | 228 228 228 228 228 228

ingredients (g)

Quantity of avaleha (g) |179.87 |178.77 |179.67 |179.79 |178.32 |179.28

Yield (%) 78.9 78.4 78.8 78.9 75.57 78.114

The average yield of the avleha was 78.114%. The detail of the different batches are
mentioned in the Table: 8.22.

8.4  Preparation of Granules:
8.4.1 Ingredients of granules:

Table: 8.23 Ratio of ingredients of Granules

Ingredients Ratio Quantity of ingredients ()

| 1 i v Vv
Ela 1 3 3 3 3 3
Madhuyasti 8 24 24 24 24 24
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Mishri 8 24 24 24 24 24
Munnaka 8 24 24 24 24 24
Pippali 4 12 12 12 12 12
Kharjura 8 24 24 24 24 24
Dalchini 1 3 3 3 3 3

Honey 8 24 24 24 24 24
Tejpatra 1 3 3 3 3 3

Five batches of granules were prepared. The quantities of ingredients were same for the
all the batches. Detail of the different batches are mentioned in the Table: 8.23

8.4.2  Preparation of powdered drugs:
Table: 8.24 Observation during preparation of powders:
1. Yashtimadhu

Parameters Batches Average
I 1 11 v \Y
Initial weight(g) 52 52 52 52 52 52
Final Qty(g) 33.49 35.12 33.15 34.66 33.34 33.9
Loss(g) 18.51 16.88 18.85 17.34 18.66 18.04
Yield (%0) 64.4 67.5 63.7 66.7 64.1 65.28
2. Tvaka
Initial weight(g) 15 15 15 15 15 15
Final Qty(g) 7.6 7.7 7.9 7.5 8.1 7.33
Loss(g) 7.4 7.3 7.1 7.5 6.9 7.24
Yield (%) 50.7 51.3 52.7 50 54 51.74
3.Ela
Initial weight(g) 17 17 17 17 17 17
Final Qty(g) 6.92 6.82 6.71 6. 77 6.93 6.83
Loss(g) 10.08 10.18 10.29 10.23 10.07 | 1017
Yield (%) 40.7 40.1 39.5 39.8 40.8 40
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4. Tejpatra

Initial weight(g) 15 15 15 15 15 15
Final Qty(g) 8.43 8. 49 8.75 8.71 8.69 8.6
Loss(q) 6.57 6.51 6.25 6.29 6.31 6.38
Yield (%) 56.2 56 58.33 58.06 57.93 57.30
5. Mishri

Initial weight(g) 30 30 30 30 30 30
Final Qty(g) 28.88 28.68 28.83 28.77 2872 | 2878
Loss(g) 1.12 1.32 1.17 1.23 1.28 1.22
Yield (%) 96.26 95.6 96.1 95.9 95.73 95.91
6. Pippali

Initial weight(g) 30 30 30 30 30 30
Final Qty(g) 21.56 21.61 21.57 21.59 21.66 21.6
Loss(g) 8.44 8.39 8.43 8.41 8.34 8.4
Yield (%) 71.9 72.03 71.9 71.7 72.2 71.9

Each ingredient was taken in the quantity mentioned in the Table 8.23 for all the batches to

convert it in to the fine powder. Detail of all batches are mentioned in the Table 8.24

8.4.3 Preparation of pastes

Table: 8.25 Quantity of ingredients for preparation of paste.

Batch Wt. of kharjura Wt. of Munnaka

Initial Final Loss | Yield Initial Final Loss | Yield

weight | weight (9) (%) weight | weight (9) (%)

(9) (9) (9) (9)

| 40 35.2 4.8 88 40 38.4 1.6 96
1 40 34.7 53 86.7 40 38.7 1.3 96.8
i 40 34.9 51 87.2 40 37.8 2.2 94.5

v 40 34.3 5.7 85.7 40 38.8 1.2 97
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\ 40 35.1 4.9 87.8 40 39.1

0.9

97.6

Average 40 34.8 5.2 87.08 40 38.6

1.44

96.4

observations are mentioned in the Table: 8.25.

Pastes of kharjura and munnaka were prepared for the preparation of avaleha. Detail

8.4.4 Results of granules preparation:

Table: 8.26 Results of the granules preparation:

Batch

Sr. Parameters Avg.
No. | 1] 11 AV4 Vv

Total quantity of all
1 | fotTguantity 141 | 141 | 141 | 141 | 141 141

ingredients (g)
2 (Fg')”a' quantity of the granules | oo 71 | 673519721 | 98.05 | 97.38 | 97.92
3 | Yield (%) 70 | 69.04 [68.9 | 702 | 69.06| 69.44

batches are mentioned in Table: 8.26

The average final weight of the granules was 97.92 g. The average yield of granules was

69.44%. The loss occurred due to the stickiness of bolus. The details of the different

8.5  Analysis of finished products:

e Analysis of eladi gutika

e Analysis of avaleha

e Analysis of granules

8.5.1 Pharmaceutical analysis of Eladi gutika:
8.5.1.1 Organoleptic study of eladi gutika

Table 8.27: Observation of organoleptic parameters of eladi gutika

Sr. | Paramete

no

rs

Observation
of Batch |

Observation
of Batch 11

Observation
of Batch 111

Observation
of Batch 1V

Observation
of Batch V

1

Colour

Dark brown

Dark brown

Dark brown

Dark brown

Dark brown
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2 Odour Characteristic | Characteristic | Characteristic | Characteristic | Characteristic

3 Taste Sweet, bitter | Sweet, bitter | Sweet, bitter | Sweet, bitter Sweet, bitter

4 Texture Smooth Smooth Smooth Smooth Smooth

8.5.1.2 Physicochemical analysis of eladi gutika:
Table:8.28 Physicochemical evaluation of eladi gutika

Sr.no Parameter Average
| I i v V

1 pH 7.6 7.4 7.5 1.7 7.9 7.62

2 Loss on drying (%) 803 |79 |82 |83 |85 |818

3 Total Ash (%) 281 |26 25 |29 |31 |278

4 Acid insoluble ash (%) 049 | 047 |0.44 | 051 |0.53 |0.49

5 Water soluble ash (%) 139 | 127 |1.25 | 142 |1.46 | 135

6 Water soluble extractive 47.2 | 46.7 | 465 | 475 |479 |47.2
value (%)

7 Alcohol soluble extractive 51.1 | 49.7 (493 |514 |521 |50.72
value (%)

8 Weight variation Pass | Pass | Pass | Pass | Pass | Pass

Disintegration, friability and hardness of gutika were not performed due to the big size

of the gutika. The results of remaining parameters for the different batches of guitka are

mentioned in the Table: 8.28.

8.5.2 Pharmaceutical analysis of Avaleha

8.5.2.1 Evaluation parameters of Kwatha
The prepared kwatha were evaluated by using organoleptic and physicochemical
parameters.
Table: 8.29 Evaluation Parameters of Kwatha

Batch | Batch 11 Batch 111 | Batch 1V Batch Vv

Parameter
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Blackish Blackish Blackish | Blackish Blackish
Color brown brown brown brown brown
Odour Characteristic | Characteristic Ch-aracteri Characteristic |Characteristic
stic

Form Liquid Liquid Liquid Liquid Liquid
pH 6.1 6.3 6.5 6.3 6.5
Total solid 42.4 43.7 47.1 43.7 47.1

content
Refractive 3.35 3.35 3.35 3.35 3.35

Index

batches for different parameters are mentioned in Table 8.29

Kwatha of each batch was evaluated by using organoleptic and physicochemical

parameters. No significant difference was found in any of the parameter. Results of all

8.5.2.2 Organoleptic study of Avaleha

Table: 8.30 Results of the organoleptic parameters of avaleha

Parameter Batches
v V
| 1 11
Blackish Blackish Blackish Blackish Blackish
Colour
brown brown brown brown brown
Odour Characteristic | Characteristic | Characteristics | Characteristic | Characteristic
Sweet, Sweet, Sweet, Sweet, Sweet,
Taste ) . . . )
astringent astringent astringent astringent astringent
Form Semisolid Semisolid Semisolid Semisolid Semisolid

study are mentioned in the Table: 8.30

Organoleptic parameters for the different batches were same. The results of the organoleptic
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8.5.2.3 Physicochemical study of avaleha

Table 8.31: Physicochemical parameters of Avaleha:

Average
Batches verag
Parameter
| 1 11 AV} V

pH 8.01 |8.0 8.07 |8.1 7.9 8.01

Loss on drying at 105°C (%) | 37.84 | 38.31 | 37.63 | 37.82 | 37.13 37.74

Total Ash (%) 216 | 211 |212 |2.15 |2.09 2.12

Acid insoluble ash (%0) 1.3 1.4 1.7 1.5 1.1 1.4

Fat content (%0) 136 (174 |143 |151 |133 14.74

Total solid content (%) 76.3 |75 76.9 | 76.7 75.9 76.16

No significant variation was observed in the physico-chemical study in

different batches of avaleha.as mentioned in the Table:8.31
8.5.3 Analysis of granules
8.5.3.1 Organoleptic study of granules:

Table:8.32 Observation of organoleptic parameters of granules
Parameter Batches
| I 11 v V
Colour Dark brown Dark brown Dark brown Dark brown Dark brown
Odour Characteristic. | Characteristic. | Characteristic. | Characteristic | Characteristic
Sweet, Sweet, Sweet, Sweet, Sweet,
T ] ] ] ] ]
aste astringent astringent astringent astringent astringent

No significant variation was observed in the organoleptic evaluation of different batches of
granules. The details of the observations are mentioned in the Table 8.32
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8.5.3.2 Physicochemical study of granules:

Table 8.33: Observation of physicochemical analysis of granules

Batches Average
Parameter
I 1 11 v \Y

pH 8.4 8.6 8.2 8.3 8.8 8.48
Loss on drying (%) 525 |555 |5.39 |5.42 |5.27 |5.38
Total Ash (%) 2.9 2.6 281 | 263 |27 2.72
Water soluble extractive value (%) |48.8 |48.1 |48.3 |48.7 |48.4 |485
Alcohal soluble extractive value (%) | 38.1 |38.6 |39.1 |384 |38.8 |38.6
Angle of repose (%) 25 25 25 25 25 25

Bulk density (%) 0.729 | 0.738 | 0.727 | 0.735 | 0.731 | 0.73

granules are mentioned in Table:8.33

No significant variation was observed in the physico-chemical parameters of different
batches of granules. The results of physico-chemical parameters of different batches of

8.6 Quilitative analysis of gutika, avaleha, and granules:

Table 8.34: Results of qualitative tests of Gutika, Avaleha, Granules:

Components Chemical test Observation Gutika | Avaleha | Granul
es
Alkaloids Dragondroft’s Red + + +
test Precipitates
Mayer’s test Red + + +
precipitates
Tannins Ferric chloride Greenish + + +
test black color
Flavanoid Shinoda Pink color + + +
Carbohydrates Fehling Test Brick Red + + +
Glycoside: At junction two + - +
Cardiac glycosides Keller-killani different
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Saponon glycosides

test

Foam test

coloured layers
are observed
Froth
formation

Test for steroids

Salowski test

Test for reducing
sugar

Benedict test

Yellow colour

Fehling test Yellow colour
Test for non-
reducing
polysaccharides
(starch)
Test for pentose Bial’s test

sugar

Test for non-
reducing sugar

Test for
monosaccharides

Barfoed’s test

Test for gum

Test for hexose
sugar

Test for protein Milion’s test | Red color
precipitates
Test for amino acid Ninhydrin Purple color
test

Tannins, flavanoids, carbohydrates, reducing sugars, proteins are present in the formulations
As mention in the Table 8.34

(+)sign=presence of constituents,(-) sign= Absence of constituents.
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8.7. Chromatographic analysis of Eladi Gutika , Avaleha, Granules

Fig 10: TLC of avaleha, gutika, and granules in long U.V

Table 8.35: Rf values of formulations

Rf. value (short UV)
Sample Solvent system
Eladi Gutika Toluene : Ethyl acetate : Formic
acid (9.2:9.2:1.5) 0.08,0.081,0.90,0.95
Avaleha Toluene : Ethyl acetate : Formic
acid (9.2:9.2:1.5) 0.08,0.82,0.9
Granules Toluene : Ethyl acetate : Formic
acid (9.2:9.2:1.5) 0.08,0.79,0.92,0.95

TLC analysis of the formulations gave the number of separation in same mobile phase.

The details of the observation is mentioned in Table 8.35.




8.7.1 HPTLC profile:

Fig. 11: HPTLC plate of finished products

Table: 8.36 Rf values of formulations found in HPTLC:

Rf value

Sr. No. Granules Gutika Avaleha
1 0.07 0.07 0.07
2 0.19 0.14 0.17
3 0.32 0.32 0.35
4 0.37 0.42 0.42
5 0.45 0.49 0.50
6 055 0.65 0.57
7 0.69 0.72 0.66
8 0.81 0.77 0.78
9 0.86 0.84 0.84
10 0.91

10 Rf were found in gutika which shows the presence of 10 different chemical constituents.
Whereas, 9 spots were found in granules and avleha. The detail results of HPTLC study are
mentioned in Table: 8.36. Common Rf in all three products is 0.07.




8. 8 Anti-oxidant activities of Gutika, Avaleha, Granules

8.8.1 Antioxidant activity of Eladi gutika granules:

DPPH scavenging activity of the Eladi gutika and ascorbic acid as a standard at different

concentrations.

8.8.2Graphical representation: Antioxidant activity of the Eladi gutika
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Graph 1: Graphical representaion of antioxidant activity of eladi gutika
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Graph 2: Graphical representaion of antioxidant activity of avaleha
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Table 8.37: Antioxidant activity of Eladi gutika, Avaleha and granules:

Sr.no | Concentration Standard Eladi  gutika | Avaleha Granules
(mg/ml) Ascorbic acid | (%)

1 0.01 46.56 22.34 45 46.52

2 0.02 52 32.45 49.37 52

3 0.03 62 43.02 55.31 59

4 0.04 88 51.89 65 72

The percentage inhibition of the of the eladi gutika, avaleha, and granules for DPPH free radical

mentioned in Table: 8.37 the DPPH scavenging activity of the above formulation at 0.04 mg/ml

concentration which was the higher concentration of the sample were 51.89, 65, 72 respectively.

As equivalent in the percentage inhibition values of test sample in comparison to ascorbic acid

i.e. the standard for the scavenging the radicals. So, the granules prepared from the eladi gutika

has higher antioxidant activity in comparison to avaleha and gutika.
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CHAPTER -IX
CONCLUSION AND FUTURE SCOPE

Eladi gutika is a polyherbal formulation used for the treatment of hiccup (hikka), vertigo
(bhrama), mada (intoxication), fever (jvara), and rheumatism (amavata). However, the
high dose of eladi gutika makes it administration difficult to all age gropus. Therefore, in
the present study avaleha and granules including the eladi gutika were prepared by using
same ingredients as mentioned in Ayurvedic Formulary of India.

Ingredients were procured, authenticated and checked for the quality as per the
monograph. Traditional methods of gutika and avaleha were used during the study.
Whereas, wet granulation method was used for the preparation of granules. The Average
yield of eladi gutika, avaleha and granules were 79.44 %, 78.11 % and 69.44 %
respectively. No significant difference was found in the qualitative tests of the all
formulations. In HPTLC profile, 9 spots were observed for the granules and avaleha.
Whereas, 10 spots in eladi gutika. Besides, in-vitro anti-oxidant activity of the
formulations revealed that granules and avaleha are more effective than granules,
respectively.

Future Scope: In-vivo and clinical study are required to establish these dosage forms as

alternate for the gutika.
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