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INTRODUCTION

H608HTEN oemT@HTEBTSH HTeVHBH

st Garail WGl SRS
o1 (PHICMPSECHBL  WsaID LWPDLEUmDLUID s CHTBBUPD 2 _enLul  HLOLDFle0r
(Wper@eumig&mell Biogl FHHJ CUHETEHT. FHHT 6B QFTe0 FHd eleim GlFTeLslsd
QmHhH 2 (HUTHWSTGSLD. FHg 61606V SINl6y,6mBH6U606IILILD, MBI [BHH6V,

-

HlempGaumIHe0 61601 CUITHETLIHLD

oz olimild QFTeL OFHerllbsd EHTUIHMBHH GHWIHGID. EHTD  CLBMEUTH6IT
fHFHTHen eevll QuBmeny. HHs OUBIHL eleiilgk Cunes FHemsusellsy WH 2 WiIhs

BeneowIT@Lo.”

Siddha System of Medicine is one of the classical systems of medicine consisting
of Herbal, Metal, Mineral and Animal origin. The noble Siddha system of medicine is
one among the excellent system of medicine found throughout the world. There are 32
types of internal and external medicine. It has its origin strictly belongs to southern part
of India. Siddha system of medicine not only deals with the treatment but also to prevent
and promote human health through principles of “Unave marunthu, marunthae unavu”®

This system has its own basic principle Vali, Azhal and lyyam .
WHID Gempuienid GrruIGFuIuD HITGsLTT
auel(Lp&HevT eTamiemil OSIMI. - HHBSMeT (941)

QHEUDIDL U 2 _6wia|lD, OFWEOHEDHD DieMeyHE GsL FngelTeVID G6mBHSHTEVILD

DHSHSHI BHITCTT aIEGHSHSH TSHD,LNHHW,6EUD (WHIW apsipid Crrenwd GQauiuw®.

There are vast number of Herbo mineral preparations mentioned in Siddha
literatures. Siddhars successfully used their extensive knowledge of minerals, metals and

plants from time immemorial.



Each and every single drug or compound preparations has its own toxic effect.
There is a time hour need to analyze each drug and their toxic effect, in order to provide
safest and effective treatment to the people. Generally, toxins are of three kinds they are

Plant, animal and mineral origin ©.

Suddhi (Purification) of the raw drug is a process aimed at both purifications as
well as the efficacy of the raw drug. It usually involves processes like cleaning, frying,
soaking and grinding with herbal juices until impurities are removed. No medicinal
preparation is done without prior Suddhi process. This process helps raw material/crude
drugs (moolaporutkal) to lose their undesirable or toxic effect and thereby aid better
dosage efficacy ©.

Siddha system highlighted the proper purification of each raw drugs to have
effective medicinal preparations. Purification depicts the uniqueness of Siddha medicine.
The concept of Suddhi (purification) in Siddha is not only a process of detoxification, but

may also a process to enhance the potency and efficacy of the drug.

The word ““ suddhi” means “getting rid of impurities as from ones of mineral and poisons
which are generally found mixed with other substances”.("

Accordingly the Siddhars used Chathru and Mithru Process to neutralize the

poisonous effects ©.

BHINOHHTL Qb H Llewll HbHd Cealewig
BHUDBIHSI LewgHEy &ipysGaefi
QUGTLDGIDGITEN  FTHGHNUND (& 6MIhIGENMTUIHE
QUETILOTEN Fidhd OFUIH aIpmIS CeriTohE,
Hevnoaiell CaimemtGLT FHyemiiss
HTHBHT CFTTHHLSH  Hremadll L T@HT
® _eoGHomul (WewBULIFS usHebCUTHE
QM HTeud GomFiflevenev ulemiiLm@y.

As said in this text, Siddhars has clearly emphasized the importance of

purification ©.



Lingam (Red sulphide of mercury) is widely used in our day today practice for
treating chronic disease, which comes under Panchasootham. Lingam is a mineral used
extensively in various Siddha formulations, with great therapeutic significance. It is the
major ingredient of many Siddha drugs like Linga Chenduram, Padiga Linga Thuvar,

Rasa Gandhi Mezhugu, and Jaathi Jambeera kuzhambu etc.

Lingam Suddhi is a process which has been purified according to the five ways of
purification contemplated in the Tamil medicine — cleaning the idol lingam according to

prescribed rules @©.

QEIBTEN FTHGHF FiH
WITQUH(LPEDT SHHT606M6V
SHeNMMeN FIbGHb 6ClB60L6VMRI
ST LDMIBETHTT L TeL
uesdiImmest LoHbHEH CFIHHI
LI a5 1960 LT 60T LI 6T 85 @3H1LD
[H6STBT 60T & [h T RIS 61T
2 U@ mHemprarés”

- mfj;jpah; fz;k #;jpuk;

There is a major need to analysis the chemical changes occurred during the
purification process of raw drugs scientifically. Being a Toxicology student, | want to
study the chemical changes that occur during the purification process of LINGAM.



2. AIM AND OBJECTIVES

2.1 AIM:
To standardize the purification process of LINGAM.

2.2 OBJECTIVES

% To analyze the physico-chemical properties of Lingam before and after
purification as per PLIM guideline.
% To study the Quantitative analysis of Lingam before and after purification by

using sophisticated Instruments.



3. REVIEW OF LITERATURE
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MERCURIC SULPHIDE (Cinnabar, HgS)

NAMES IN DIFFERENT LANGUAGES:

English ; Cinnabar
Tamil : Lingam
Telgu : Ingileekam
Malayalam Chayilam
Hindi : Sinjraph

Metals are a unique class of toxicants in that their chemical form may be changed
as a result of environmental conditions, and these different physical forms may
significantly affect toxicity. Many metals (Essential metals) are needed (Very low
concentrations) as cofactors for normal biochemical functions. A significant source of
metal contamination in the environment is through the burning of fossil fuels, mining,

smelting and discharge domestic and industrial wastes.

Some metals such as beryllium and mercury are directly hazardous such that even
minimal exposure may adversely affect human health. Major toxic metals are Mercury,

Lead Cadmium, Arsenic, Beryllium and Nickel .

Mercury is a unique element found naturally in the environment in several forms.
Metallic mercury, Mercuric sulphide, Mercuric chloride and methyl mercury are the most
common form of mercury that is found in nature. At room temperature, elemental (or

metallic) mercury exists as a liquid. Because of the high vapor pressure of metallic
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mercury, mercury vapor is one form of mercury that is released into the environment as a
result of natural processes. Mercury can also exist as a cation having an oxidation state of

+1(mercurous) or +2 (mercuric) “°.
Compounds of Mercury

%+ Mercuric Oxide ( Sipichand ) (HgO)

¢ Mercuric Chloride (Perchloride of Mercury, Corrosive Sublimate) (HgCl,)

¢+ Mercuric lodide (Hgly)

% Mercuric Cyanide, Hg(CN);

% Mercuric Nitrate (Hg(Nog3)>)

%+ Mercuric Sulphide (Cinnabar, Hingul, Rassindoor, heenasindoor/Singarf)
(HgS)

¢+ Mercuric Sulphate (HgSo,)

% Mercuric Methide (Mercury Dimethyl) (Hg(CHs),)

%+ Mercurous Chloride (Subchloride of Mercury, Calomel) (Hg,Cl,)

%+ Subsulphate of Mercury (Turpeth mineral )

Mercuric Sulphide (Cinnabar, Hingul, Ras sindoor, Cheenasindoor or
Singarf) (HgS)

Mercuric sulphate occurs as the chief ore of mercury and is artificially prepared as
a red, crystalline powder, which is then known as the pigment vermillion. It is regarded
non-poisonous, but its vapors are poisonous. Cases of acute poisoning have occurred
from its use as a fumigant. Chronic poisoning has also occurred from it having been used
to color vulcanized rubber meant for artificial teeth. Its use in tattoos on man is known to

have caused pruritus and nodular swellings following exposure to the sun®”.
Cinnabar Description

Cinnabar is the naturally occurring mineral with mercury in combination with
sulphur, and is red in color so called red mercury sulphide. Cinnabar ores are the major
source for metallic mercury production. It is insoluble in water. Cinnabar —gold was used

as an alchemical drug of longevity called Makaradhwaja in India®®.
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Distribution

Cinnabar is the most common mercury and is the chief ore of that metal. It is

mined extensively for the production of mercury. Aesthetic crystals of Cinnabar,

especially those from China, are very popular among mineral collectors. Cinnabar has

been historically used as a vermilion pigment.

Cinnabar is essentially found in all mineral extraction localities that yield

mercury, notably Almadén (Spain); Puerto Princesa (Philippines); New Almaden

(California); Hastings Mine and St. John's Mine, Vallejo, California; Idrija (Slovenia);

New Idria (California); Giza, Egypt; Moschellandsberg near Obermoschelin

Physical Character of Cinnabar

R/
A X4

Hill system formula: Hg1S;

Melting point: 344° (red to black form)

Boiling point: 580°C

Density: 8.170

Colour is a bright scarlet or cinnamon red to a brick red.

Luster is adamantine to submetallic in darker specimens

Transparency crystals are translucent to transparent

Crystal system is trigonal; 32

Crystal Habits: individual, well formed large crystals are scarce; crusts and
crystal that are found tend to be the six sided trigonal scalenohedrons that
appear to have opposing three sided pyramids. It also forms modified
rhombohedrons, prismatic and twinned crystals as described above.

Cleavage is perfect in three directions, forming prisms

Fracture is uneven to splintery

Hardness is 2-2.5

Streak is red

Associated Minerals are realgar, pyrite, dolomite, quartz, stibnite, and
mercury.

Best Field Indications are crystal habits, density, cleavage, softness and

colour.
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Chemical properties:

1. Mercuric sulphide is heated with the current of air or with the addition of iron or quick
lime it produced mercury.
Hgs +O2 - Hg+S0;
Hgs +Fe >Hg FeS
4HgS + 4Ca0 > 4Hg+3CaS+CaSO,
2. Mercuric sulphide is dissolves in aqua forms HgCl,
3HgS+3HNO3;+6HCI - 3HgCl,+4H,0+3S+2NO
3. Action of boiling conc.H,SO4 is obtained.
HgS+2H2S0O, = HgSO,4 +2H,0+S0,+S
4. Reduction
2HgS+2Na2C0; > 2Hg+2Na,S +2C0,+0, &

Pharmacological actions:

% It has sedative and hypnotic effects
%+ Cinnabar is chemically inert with a relatively low toxic potential when taken

orally ©9,

Toxicity:

Cinnabar is insoluble and poorly absorbed from the gastrointestinal tract.
Absorbed mercury from cinnabar is mainly accumulated in the kidneys, resembling the
disposition pattern of inorganic mercury . Heating cinnabar results in release of mercury

vapour, which in turn can produce toxicity similar to inhalation of these vapours®”,
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Toxic symptoms of Lingam:

% Loss of taste

% Difficulty in eating and drinking water

% Ulcers in the buccal floor, uvula (base of the mouth) inner portion of the
tongue, larynx and large intestine, foul odour from the mouth

++ Discharge of viscous

% Whitish saliva

% Difficult to speak

% Burning sensation in the stomach are the toxic features of red sulphide of

mercury ¢

Chronic poisoning

% Metalic taste in the mouth

% Gingivitis, glossitis, salivation, loosening of the teeth, blue line in the
gum,

% Loss of the weight, anaemia and lymphocytosis, constipation or diarrhea,

jaundice, photophobia, restricted field vision V.

Antidote for Red sulphide of mercury:

% Nutmeg (Myristica fragrans)
¢+ Cubeb pepper (Piper cubeba)

®,

% Root bark of red cotton tree (Gossypium arbireum)

®,

% Sugar candy

each 4.2 gms are made into a decoction and administered twice a day for 48 days®.
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RECENT RESEARCH ABOUT RED SULPHIDE OF MERCURY

1. Action of cinnabar in promoting blood circulation and intelligence:
Cinnabar Bhasma is good for mentality and strongly promotes good blood
circulation. It is a Rasayana. It is used in rheumatism, fevers, urinary diseases, and liver

and spleen diseases ©2.

2. Neurotoxicity reported for low dose of cinnabar in mice:

Low-dose of cinnabar during the perinatal and developmental stages results
in irreversible and severe injuries of the neurotoxicity in offspring, and NO and
Na'/K*-ATPase activities may exist potential and useful biomarkers for

neurotoxicity-induced by low-doses of mercuric compounds®?.

3. Importance of cinnabar containing preparations in traditional system
of medicine:

.Cinnabar-containing preparations have been used extensively in Indian and
Chinese systems of medicine for treatment of chronic ailments like syphilis, high fever,
pneumonia, insomnia, nervous disorders, deafness, and paralysis of the tongue. Contrary
to Western medicine, which does not promote the use of mercury due to its toxic effects,
Indian and Chinese traditional practitioners believe that mercury-based formulations have
potent therapeutic efficacy, while there is no toxicity due to the unique and repeated

purification processes employed during preparation ©%.
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CITRUS LEMON

BOTANICAL CLASSIFICATION:

+ Kingdom - Plantae, Angiosperms, Eudicots, Rosids
+» Order — Sapindales

< Family — Rutaceae

% Genus — Citrus

¢ Species — C. limon

+« Binomial name - Citrus x limon

DIFFERENT NAME IN LEMON

« English: Lemon, Lime

% Gujarat: Limbu, Motu limbu
«+ Hindi: Nimbu

++ Kannadam: Nimbe

% Malayalam: Cherunakaram
< Tamil: Elumicahi

% Telungu: Jambhira nimma ©?
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Description

Much branched thorny shrub leaves ovate, Petiole slightly winged. Flowers are
white, axillary, solitary or clustered. Fruits oblong or ovoid, Bright yellow with terminal

nipple, pericarp thick and seeds many.

Distribution

Throughout India, Cultivated in plains and hills in area upto 1,200m elevation.
Habit — cultivatd in India, the terminal in the C.P., Kumaon and Northern India.

Varieties- Two kind of limes are found in the Indian market. The lemon though

belonging to the same stock.
Parts Used- Rind of the ripe fruits and expressed juice of the ripe fruits.

Constituents- A pale yellow volatile oil derived on either by distillation or by simple
expression from the fresh outer part of the pericarp or finely grated rind of the fruit.
Lemon is richer in juice and citric acid than lime. The average amount of citric acid

available from 100 c.c.pf lemon juice is 3-7 percent.
Action:

Stomachic and carminative
Oil:

It is bitter, aromatic, stomachic and carminative n doses of from 2 to 4 drops but

is rarely employed in this form.
Juice:

The expressed strained juice of the ripe fruit is a valuable antiscorbutic and refrigerant ,

primarily anti alkaline and secondarily antacid .

35



Bark:

It is used as febrifuge and seeds as a vermifuge. Pulp is exceedingly acid

Medicinal Uses of Lemon Juice

R/
L X4

X/

Lemon Juice and gun powder is applied topically for scabies.

Juice of the baked lemon is an excellent remedy for cough when mixed with an
equal quantity of sugar or honey and taken in tea spoonful doses.

Fresh lemon juice is recommended to be taken in the evening for the relief of
dyspepsia with vomiting and bilious headaches.

Preserved with sugar or honey lemons are recommended for sore throat and are
considered to act as detergent they are administered before purgatives to prepare
the body for them and afterwards to check excessive action.

Lemon plays an important part in perfumery also. The quality of Indian lemon
peel is almost equal to the Sicilian variety and it has been estimated that if
extraction of lemon oil is attempted from the Indian lemon Peel, It will not be a

failure commercially ®V.

The fruits in the form of pickles is useful in hypertrophy of spleen.. Lemon peel is

stomachic and carminative. Oil of lemon is stimulant and rubifacient when applied

externally. Lemon juice is one of the best remedies for scurvy and serves as a refrigerant

in febrile and inflammatory affections, acute rheumatism, dysentery and diarrhea . The

fruit is digestive carminative, stomachic, laxative, anthelmintic, stimulant, antiseptic and

is useful in flatulenc, dyspepsia, constipation, colic and helminathiasis

(52)
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Nutritional value per 100 g of Lemon Juice

% Energy - 129 kcal
s Carbohydrates - 1099
% Protien - 159
% Fiber - 139
¢ Calcium - 90g

% Phosphors - 20mg
% Iron - 0.3mg
% Thymine - 0.02mg
¢ Riboflavin - 0.03,mg
% Vitamin C - 64 mg
% Energy - 59 Kcal %

RECENT RESEARCHES ABOUT LEMON JUICE:

1. Diuretic and Anti -Hypertension Activity

Lemon juice is of value in Hypertension and Urinary diseases if used in the form
of reconstituted Lemon drink (from Powder packet. Traditionally lemon juice has a vast
number of uses including its anti-oxidant properties, anxiolytic, antidepressant effect as

well as diuretic potential®®.
2. Health and Medicinal properties of lemon

Vitamin C present in the Lemon Juice. So it cures Scurvy. Lime juice and its oil
are very beneficial for skin when consumed orally or applied externally. Lime juice has
an irresistible scent which waters the mouth and thus aids primary digestion. Primarily,
the ample of acids present in lime helps clear the excretory system by washing and
cleaning off the tracts, just like some acids are used to clean floor and toilets. An
overdose of lime juice with salt also acts as an excellent purgative without any side

effects, thereby giving relief in constipation®®.
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3. Antibacterial Activity of Fruits against Escherichia coli

The Lemon Juice contains Antibacterial Activity against E.coli. f More organisms
can undoubtedly be analyzed for this antibacterial activity. Numerous fruits are

unquestionably utilized to prevent foodborne illness diseases®®.

4. Lemon Polyphenols Suppress Diet-induced Obesity

Feeding with lemon polyphenols suppressed body weight gain and body fat
accumulation by increasing peroxisomal [-oxidation through up-regulation of the
MRNA level of ACO (acetyl CoA oxidase) in the liver and white adipose tissue, which
was likely mediated via up-regulation of the mRNA levels of the peroxisome proliferator
activated receptor-a (PPARa) ©7.
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Suddi process means not only purification but also involves the detoxification and
enhancement of the efficacy of the drugs. There seems no toxic substance among the
creations of God, i.e., the syanergistic and immobile objects of the world. But each and
every substance has the twin actions of good and bad, therefore if we remove the bad
aspect in a substance, there remains the good aspect.

“All things are poisons and nothing is without poison
Solely the dose determines that a thing is not a poison”- Paracelsus

From the above it is clear that every substance is unstable for health if it is not
purified and freed from its toxic properties. On contrary to this some dreadful diseases
are cured by the snake poison. Therefore before we take any substance we should
ascertain whether the substance is suitable purified or not purified from its toxicity.

Otherwise one may have a feeling of revulsion and ill effects.
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Siddha Toxicology:

The Siddha literature insists that for any medicine preparation, the evil effects of

the following are to be noted and weeded out primarily. It starts from purification.

1. PORUT PAARVAI- PHYSICAL PURIFICATION: Assessing the worthiness of
substance:

¢ The substance should be ascertained whether it is a real one.
% Whether it has been prepared afresh to be beneficial for the intended time

and season.

2. PORUT THUIMAI- CHEMICAL PURIFICATION: Assessing the purity of the

substance:

% Whether it has been properly purified strictly
¢+ Whether the substance purified is qualified for consumption

% Whether the dosage is suitable for consumption

%

» Whether the antagonist of substance is avoided

K/
L X4

Whether the diet regimen is followed

R/
L X4

Even if it is a poisonous substance whether its beneficial effects have been

retained.

It is our primary responsibility to protect out health by curing the disorders caused
by the toxins of the substances as well as to prevent the occurrence of toxicity®.

Purification process is getting rid of impurities as from ones of minerals and

poisons which are generally found mixed with other substance!”.

In Siddha system, purification process was very much concentrated for the
preparation of medicine. Our system of purification process has its unique nature as it
removes the toxic materials with out interfering the therapeutic efficacy. Siddhars
explained different purification methods in their literatures for different compounds of
herbals, metals, minerals and animal origin. The following are the various process of

purifications.
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Various Purification Processes

Simple washing with water
Grinding with various juices
Heat treatment with liquids
Soaking in cow’s urine
Boiling withcow’s milk/goat milk
Frying with cow’s ghee
Soaking in butter milk
Simple frying

Boiling in thula yanthiram
Removing the outer skin
Removing the inner nuts
Removing the cotyledons

By Pudam process

In addition to these, there are several other processes and combination of any two

or more above mentioned processes were described in our texts®?

OBJECTIVE OF SUDDI

To enhance safety and potency of a drug

To produce synergistic effect with other metal and mineral proparations as
forumalation.

Elimination of physical and chemical impurities which are not desired
Elimination or reduction of toxicity of the drug

To make material into suitable form for further processing

Ensure unique and favourale physic-chemical changes.

To enhance the brittleness
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RECENT RESEARCH ABOUT PURIFICATION

The smell of sulphur in before purification is pungent in nature, after it was turned
to odor less(63).

Purification process will invariably alters the pH drug and media used for
purification purpose. During purification process of by frying pH of raw drug change
from 8.1 to 7 .9(64).

Lingapathangam (LP) is a mercury based herbo-mineral drug used in Siddha
Medicine for the management of chronic autoimmune arthritis. This study was conducted
to prepare LP as per traditional literature, evaluate chemical composition and to study the

sub-acute toxicity of the LP in rats(65).

LingaChendhuram (LC) is a traditional Siddha Sastric formulation used in the
management of fever. It is prepared through the special oxidation of purified Lingam
(Cinnabar — Mercuric sulphide)(66).
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4. MATERIALS AND METHODS

4.1 Selection of the test drug

The test drug Lingam was selected for the purification process.
Ingredients of Lingam Purification:

Lingam — (Red sulphide of Mercury)

Lemon — (Citrus limon)
Procurement of the Raw drug:

Lingam was procured from the reputed country shop in Chennai. Lemon was

purchased from Local Market in Chennai.
Identification and Authentication of the raw drug:

The mineral drug was identified and authenticated by Pharmacologist in Siddha
Central Research Institute (SCRI) Arumbakkam Chennai. The herb was identified and
authenticated by Botanist, National Institute of Siddha, Chennai (Voucher No:
NISMB2372016)

Purification process of Lingam

35gm of Lingam was taken. Ground well with 350 gm of Lemon juice and dried
in sunlight. The above process was repeated for 10 times. Every time fresh lemon Juice
was added.( 13). This purified Lingam was prepared at National Institute of Siddha,
Gunapadam Lab.

(L 1 -denote Raw Lingam, L2 -denote Purified Lingam)
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PURIFICATION PROCESS OF LINGAM

UNPURIFIED LINGAM LEMON JUICE

PURIFICATION PROCESS PURIFIED LINGAM
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ANALYTICAL STUDY OF LINGAM

The Lingam was subjected to the following analytical studies like physico-
chemical analysis, Biochemical analysis, and Quantitative analysis by using sophisticated

instruments.
4.2 QUALITATIVE ANALYSIS:

The Unpurified Lingam (L1) and Purified Lingam (L2) purification were
subjected to Physico-chemical analysis. This study was done at The TamilNadu Dr.
M.G.R. Medical University, Guindy, Chennai and Bureau Veritas Consumer Products

Services (India) Pvt. Limited. Chennai.
4.2.1 PHYSICO -CHEMICAL ANALYSIS

The Physico - chemical parameters of unpurified lingam and purified lingam were

studied by the following Proceduces

®,

% Colour
About 5 gm of Unpurified Lingam (L1) and Purified Lingam (L2) samples
were taken in a clean glass and tested for its colour by viewing visually
% Odour
About 5 gm of Unpurified Lingam (L1) and Purified Lingam (L2) samples
were placed in separately in 100ml of beaker and tested for its odour by wafting

the air above the beaker
Moisture Content:

An accurately weighed 3g of Unpurified Lingam ( L 1) and Purified Lingam(L2)
formulation powder was taken in a tarred glass bottle. The crude drug was heated at
105°C in an oven till a constant weight. Percentage moisture content of the sample was
calculated with reference to the shade dried material.
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Calculation:

Loss in weight of test drug
Percentage of loss on drying at 105°C = ------m--m-mmmmmmmm oo x 100

Weight of test drug taken

Determination of total ash:

Weighed accurately 2g of Unpurified Lingam( L1) and Purified Lingam (L2)
formulation powder was added in crucible at a temperature 500-600°C in a muffle
furnace till carbon free ash was obtained. It was calculated with reference to the air dried
drug.

Calculation:

Weight of the ash
Percentage of total ash = ----------=mmemmmmmmmemeeee x 100
Weight of test drug taken
Determination of acid insoluble ash:

Ash above obtained, was boiled for 5min with 25ml of 1M Hydrochloric acid and
filtered using an ash less filter paper. Insoluble matter retained on filter paper was washed
with hot water and filter paper was burnt to a constant weight in a muffler furnace. The

percentage of acid insoluble as was calculated with reference to the air dried powdered

drug.
Calculation:

Weight of the acid-insoluble residue
Percentage of acid-insoluble ash = ----------------emcmmm - x 100

Weight of test drug taken

47



Determination of water soluble ash:

Total ash 1g was boiled for 5min with 25ml water and insoluble matter collected
on an ash less filter paper was washed with hot water and ignited for 15min at a
temperature not exceeding 450°C in a muffle furnace. Difference in weight of ash and

weight of water.
Determination of water soluble Extractive:

1gm of air dried drug, coarsely powered Unpurified Lingam( L1) and Purified
Lingam (L2) was macerated with 100ml of distilled water in a closed flask for twenty-
four hours shaking frequently. Solution was filtered and 25 ml of filtrated was evaporated
in a tarred flat bottom shallow dish, further dried at 100° C and weighted. The percentage

of water soluble extractive was calculated with reference to the air dried drugs.

Calculation:

Weight of the extract 100

Percentage of water soluble extract = -- e x 100

Weight of sample taken 25

Determination of alcohol soluble extractive:

1 gm. of air dried drugs, coarsely powdered Unpurified Lingam ( L1) and Purified
Lingam (L2) was macerated with 100 ml. alcohol in closed flask for 24 hrs. With
frequent shaking. It was filtered rapidly taking precaution against loss of alcohol. 25ml of
filtrate was then evaporated in a tarred flat bottom shallow dish, dried at 100°C and
weighted. The percentage of alcohol soluble extractive was calculated with reference to

air dried drug.
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Calculation:

Weight of the extract 100

Percentage of alcohol soluble extract = ------------=------mce e e x 100

Weight of sample taken 25

Determination of pH

The pH of the Unpurified Lingam (L1) and Purified Lingam (L2) was estimated
as per the method prescribed in the Indian standard (IS)APHA 4500 H+A,B. The
procedure was done at Bureau Veritas, Chennai 32. One gram of the test drug was taken
into a 100ml graduated cylinder containing about 50 ml of water. The cylinder was
shaken vigorously for two minutes and the suspension was allowed to settle for hour at
25°C to 27°C, then 25 ml of the clear aqueous solution was transfered in to a 50 ml

beaker and tested for pH using digital pH meter
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4.2.2 BIOCHEMICAL EVALUATION TEST DRUG

Experimental procedure:

5 g of Unpurified Lingam (L1) and Purified Lingam (L2) were taken in a 250 ml
of clean beaker and 50ml of distilled water was added to it. Then it was boiled well for
about 10 min. Then it is allowed to cool and filtered in a 100 ml volumetric flask and
made up to 100 ml with distilled water. This preparation is used for the qualitative
analysis of acidic/ basic radicals and biochemical constituents in it. The biochemical
analysis of Lingam was done at Biochemistry Lab, National Institute of Siddha, Chennai

-47

A Preliminary test for Copper, Sodium, Silicate and Carbonate:

S.No CHEMICAL TEST OBSERVATION | INFERENCE
1. | Appearance of sample Brick red in colour
Test for Silicate:
a. A little (500mg) of the sample is )
S Sparingly not Absence of
2. | shaken well with distilled water. N
) ) soluble Silicate
b. A little (500mg) of the sample is
shaken well with con. HCI/Con. H,So,
Action of Heat:
3 A small amount (500mg) of the sample is White fumes not Absence of
" | takenina dry test tube and heated gently evolved Carbonate
at first and then strong.
Flame Test:
A small amount (500mg) of the sample is )
) ) . Bluish green flame Absence of
4. | made into a paste with con. HCl in a
] ) not appeared. Copper
watch glass and introduced into non-
luminous part of the Bunsen flame.
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Ash Test: A filter paper is soaked into a
5 mixture of sample and dil. cobalt nitrate Yellow colour Absence of
" | solution and introduced into the Bunsen flame not appeared Sodium
flame and ignited.
TEST FOR ACID RADICALS
S.No CHEMICAL TEST OBSERVATION INFERENCE
Test For Sulphate:
L | 2ml of the above prepared extract was taken Presence of Cloudy
in a test tube and 2ml of 4% dil. ammonium appearance Sulphate present
oxalate solution was added.
Test For Chloride:
2ml of the above prepared extracts was Absence of Cloudy Chloride
2. . . .
added with 2ml of dil-HNOg until the
3 appearance Absent
effervescence ceases off. Then 2 ml of
silver nitrate solution was added.
Test For Phosphate:
2ml of the extract was treated with 2ml of
3. | con.HNo3 and 2ml of dil.ammonium Absence of Yellow
molybdate solution. precipitate Phosphate absent
Test For Carbonate:
Absence of Cloudy
4. | 2ml of the extract was treated with 2ml dil. appearance Carbonate absent
magnesium sulphate solution
Test For Nitrate:
5 | 1gm of the substance was heated with Brown gas was not Nitrate ahsent
copper turning and concentrated H,SO, and evolved
viewed the test tube vertically down.
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Test For Sulphide:

Rotten Egg Smell

6. | 1gm of the substance was treated with 2ml was not evolved Sulphide absent
of con. HCL
Test For Fluoride & Oxalate:
fluoride and
2| 2ml of extract was added with 2ml of dil. Absence of Cloudy oxalate were
Lo : ; : appearance
Acetic acid and 2ml dil.calcium chloride pp absent
solution and heated.
Test For Nitrite:
3drops of the extract was placed on a filter Characteristic
8. | paper, on that-2 drops of dil.acetic acid and changes niot appeared Nitrite absent
2 drops of dil.Benzidine solution were
placed.
TEST FOR BASIC RADICALS
S.No CHEMICAL TEST OBSERVATION | INFERENCE
Yellow
Test For Lead: o
1. Precipitate was Lead Present
2ml of the extract was added with 2ml of obtained.
dil.potassium iodine solution.
Test For Copper:
One pinch (50mg) of substance was made Blue colour
2. precipitate was Copper absent

into paste with con. HCI in a watch glass
and introduced into the non-luminuous pa

of the flame.

rt not formed.
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Test For Aluminium:
In the 2ml of extract dil.sodium hydroxide
was added in 5 drops to excess.

Yellow colour

was not formed

Aluminium

absent

Test For Iron:
a.To the 2ml of extract add 2ml of dil.

ammonium solution

b.To the 2ml of extract 2ml thiocyanate

solution and 2ml of con HNo3 is added

Red colour was
formed

Iron Present

Test For Zinc:
In 2ml of the extract dil.sodium hydroxide
solution was added in 5 drops to excess

and dil.ammonium chloride was added.

White precipitate

was not formed

Zinc absent

Test For Calcium:

2ml of the extract was added with 2ml of

4% dil.ammonium oxalate solution

Cloudy
appearance was
formed

Calcium present

Test For Magnesium:

In 2ml of extract dil.sodium hydroxide white precipitate Magnesium
solution was added in drops to excess. not formed absent
Test For Ammonium:
In 2ml of extract 1 ml of Nessler's reagent )
) ) ) Brown colour not Ammonium
and excess of dil.sodium hydroxide
) formed absent
solution were added.
Test For Potassium:
A pinch (25mg) of substance was treated Yellowish _
o Potassium
with 2ml of dil.sodium nitrite solution and precipitate
) _ ] present
then treated with 2ml of dil.cobalt nitrate formed

in 30% dil.glacial acetic acid.
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Test For Sodium:

2 pinches (50mg) of the substance was

Yellow colour

10. | made into paste by using HCI and _
_ _ flame not Sodium absent
introduced into the blue flame of Bunsen
appeared
burner.
Test For Mercury:
11| 2ml of the extract was treated with 2ml of | Yellow precipitate
) ) ) ) Mercury present
dil.sodium hydroxide solution. formed
Test For Arsenic:
12 _ Brownish red
- | 2ml of the extract was treated with 2ml of o )
_ _ ) ) precipitate Arsenic present
dil.sodium hydroxide solution.
formed
OTHER CONSTITUENTS
S.No CHEMICAL TEST OBSERVATION | INFERENCE
Test For Starch :

. Blue colour Starch .
: : arch presen
2ml of extract was treated with weak developed P

dil.iodine solution
Test For Reducing Sugar:
5ml of Benedict's qualitative solution was
2 The was no

taken in a test tube and allowed to boil for
2 minutes and added 8 to 10 drops of the
extract and again boil it for 2 minutes.

specific change in

colour

Reducing sugar

absent

54




Test For The Alkaloids:

a) 2ml of the extract is treated with

2ml of dil.potassium lodide

Reddish brown

precipitation not

solution. formed Alkaloid
Yellow Absent
b) 2ml of the extract is treated with precipitation not
2ml of dil.picric acid. formed
Test For Tannic Acid:
2ml of extract was treated with 2ml of Black precipitate Tannic acid
dil.ferric chloride solution not formed absent
Test For Unsaturated Compound: Potassium
unsaturated
In the 2ml of extract 2ml of dil.Potassium | P€rManganate was |
_ ; compounds
permanganate solution was added. colourised
absent
Test For Amino Acid:
2 drops of the extract was placed on a filter ) ) )
] ) Violet colour not Amino acids
paper and dried well, then 20ml of Biurette
developed absent

reagent was added in it.
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4.3 QUANTITATIVE ANALYSIS OF THE STUDY DRUG
Unpurified Lingam (L1) and Purified Lingam (L2) were analysed in the presence
of heavy metals by using ATOMIC ABSORPTION SPECTROMETER (AAS). This
study was done at Asthagiri Herbal Research Foundation, 162-A, Perugudi Industrial

Estate, Perungudi, Chennai-96.
4.3.1 ATOMIC ABSORPTION SPECTROMETER (AAS)
ESTIMATION OF HEAVY METALS:

The procedure recommended for analysis of Heavy metals like Lead, Cadmium,
Arsenic and Mercury in WHO 1998 and AOAC, 2005.

INSTRUMENT DETAILS:

UV-Vis spectrometer AA240 series, UV 8500 Absorption Spectrometer (AAS) was used

for the analysis. The operating parameters:
Instrument technique: UV Method
Wavelength (Lead): 500 nm
Wavelength (Cadmium): 228.8 nm
Wavelength (Mercury): 253.7 nm
Wavelength (Arsenic): 193.7 nm
Wavelength (Copper): 324.8 nm

The hollow cathode lamb for Hg, As, Pb, & Cd were used as light source to provide

wavelength for the elements to be determined.
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4.3.2 FOURIER TRANSFORM INFRARED SPECTROSCOPY (FTIR)

The function groups of Unpurified Lingam (L1) and Purified Lingam (L2) were
studied Fourier transform infrared spectroscopy (FTIR). This study was done in SASTRA

University, Thanjavur.

The FTIR is a techniqgue  which IS used to  obtain
an infrared spectrum of absorption or emission of a solid, liquid or gas. An FTIR
spectrometer simultaneous ly collects high spectral resolution data over a wide spectral
range. This confers a significant advantage over a dispersive spectrometer which

measures intensity over a narrow range of wavelengths at a time.

The term Fourier transform infrared spectroscopy originates from the fact that
a Fourier transform (a mathematical process) is required to convert the raw data into the
actual spectrum. For other uses of this kind of technique, see Fourier transform

spectroscopy.

The standard method to prepare solid sample for FTIR spectrometer is to use KBr.
About 2 mg of sample and 200 mg KBr are dried and ground. The particle size should be
unified and less than two micrometres. Then, the mixture is squeezed to form transparent
disc which can be measured directly. For liquids with high boiling point or viscous
solutions, it can be added in between two NACL pellets. Then the sample is fixed in the
cell by skews and measured. For volatile liquid sample, it is dissolved in CS; or CCL4to
form 10% solution. Then the solution is injected into a liquid cell for measurement. Gas
sample needs to be measured in a gas cell with two KBr windows on each side. That gas
cell should first be vacuumed. Then the sample can be introduced to the gas cell for

measurement.
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4.3.3 X-RAY POWDER DIFFRACTION (XRD)
The XRD analysis of Unpurified Lingam (L1) and Purified Lingam (L2) were
done in SASTRA University, Thanjavur.

X-ray powder diffraction (XRD) is a rapid analytical technique primarily used for
phase identification of a crystalline material and can provide information on unit cell
dimensions. The analyzed material is finely ground, homogenized, and average bulk

composition is determined.

Crystalline substances act as three-dimensional diffraction gratings for X-ray
wavelengths similar to the spacing of planes in a crystal lattice. X-ray diffraction is now a
common technique for the study of crystal structures and atomic spacing.

X-ray diffraction is based on constructive interference of monochromatic X-rays
and a crystalline sample. These X-rays are generated by a cathode ray tube, filtered to
produce monochromatic radiation, collimated to concentrate, and directed toward the
sample. The interaction of the incident rays with the sample produces constructive
interference (and a diffracted ray) when conditions satisfy Bragg's Law (nA=2d sin 0).
This law relates the wavelength of electromagnetic radiation to the diffraction angle and
the lattice spacing in a crystalline sample. These diffracted X-rays are then detected,
processed and counted. By scanning the sample through a range of 20angles, all possible
diffraction directions of the lattice should be attained due to the random orientation of the
powdered material. Conversion of the diffraction peaks to d-spacing’s allows
identification of the mineral because each mineral has a set of unique d-spacing’s.

Typically, this is achieved by comparison of d-spacing with standard reference patterns.

All diffraction methods are based on generation of X-rays in an X-ray tube. These
X-rays are directed at the sample, and the diffracted rays are collected. A key component
of all diffraction is the angle between the incident and diffracted rays. Powder and single

crystal diffraction vary in instrumentation beyond this.
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4.3.4. SCANNED ELECTRON MICROSCOPY (SEM)

The SEM analysis of Unpurified Lingam (L1) and Purified Lingam (L2) were
done in SASTRA University, Thanjavur.

A SEM s essentially a high magnification microscope, which uses a focussed
scanned electron beam to produce images of the sample, both top-down and, with the
necessary sample preparation, cross sections. The primary electron beam interacts with

the sample in a number of key ways:-

¢ Primary electron generates low energy secondary electron, which tend to
emphasize the topographic nature of the specimen.

% Primary electron can be backscattered which produces images with a high
degree of atomic number (Z) contrast.

% lonized atoms can relax by electron shell-to-shell transitions, which lead to

either X-ray emission or Auger electron ejection. The X-ray emitted are

characteristic of the elements in the top few pm of the sample.
The SEM is carried out by using FEI-Quanta FEG 200-High Resolution Instrument.
Resolution: 1.2 nm gold particle separation on a carbon substrate
Magnification: From a min of 12x to greater than 1,00,000X

Application: To evaluate grain size, particle size distributions, material homogeneity and

intermetallic distributions.
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5. RESULTS

5.1 QUALITATIVE ANALYSIS

5.1.1 The Results of Physico - Chemical Analysis

Table 1: Organoleptic evaluation of Unpurified Lingam (L1) and Purified Lingam (L2)

Method of
S.no Parameters L1 L2 ]
Testing
) Bright Brick )
1 Colour Dull brick red By visual
red
Olfactory
2. Odour Odourless Odourless o
examination
Insoluble in Insoluble in
3. Solublity water,acetone | water,acetone Qualitative
& ether & ether
4. Nature Powder Paste By visual
APHA
5. pH 6.79 3.78
4500H+A,B
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Organoleptic Character of L1 and L2 described in Table 1. The study reveals the
color of the drug came back to dull brick red to bright brick red and also the nature of the
drug was changed to pasty consistency from the powder. The pH was change from 6.79

(unpurified Lingam) to 3.78 (Purified Lingam)

Table 2: Physico - chemical evaluation of Unpurified Lingam (L1) and Purified Lingam
(L2)

SN Physico Chemical L1 % in w/w L2 % in w/w
.No
Parameters (mg/g) (mg/g)
Dull brick red Bright brick red
1. Appearance
powder paste
2 Total ash value 0.1% 3.7%
3 Acid insoluble ash <1% 0.6%
4 Water soluble ash <1% 0.7%
Water soluble
5. _ 17.2% 63.8%
extraction
Alcohol soluble
6. _ 0.2% 62.4%
extraction
7. Moisture content 0.11% 11.51%

Physico chemical evaluation of L1 and L2 described in Table 2. This study shows the
appearance of the drug changed to pasty, consistency after purification. The total ash
value was change from 0.1/% (Unpurified Lingam) 3.7% (Purified Lingam). The acid
insoluble ash was change from <1% to 0.6%. The water soluble ash was change from
<1% to 0.7%. The water soluble extract was change from 17.2% to 63.8%. The Alcohol
soluble extraction was change from 0.2% to 62.4%. The moisture content was change
from 0.11% to 11.51%.
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THE RESULTS OF BIO CHEMICAL STUDY OF THE TEST DRUG

Table 3: Test for Basic radicals

S.no Procedures L1 L2

1. Test for Ammonium - -

2. Test for Sodium - -

3. | Test for Magnesium - -

4, Test for Aluminium - -

5. Test for Potassium + +
6. Test for Calcium + +
7. Test for Ferrous iron - +

8. Test for Copper - -

9. Test for Zinc - -

10. | Test for Arsenic + +

11. | Test for Mercury + +

12. | Test for Lead + +
“+” present, “-“absent.

From this Table 3, Biochemical analysis for the basic radicals reveals that both
Unpurified Lingam (L1) and Purified Lingam (L2) contain Potassium, Calcium, Arsenic,

Mercury and Lead. At the same time ferrous iron contains only in after purification (L2)
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Table-4: Test for Acidic radicals

S.no Procedures L1 L2

1 Test for Sulphate + +
2 Test for Chloride - -
3. Test for Phosphate - -
4 Test for Flouride&Oxalate - -

5. Test for Nitrate - -

“+ “Present, “-“absent

The Table 4, shows the sample L1 and L2 contain Sulphate. Other acidic radicals were
absent.
Table-5: Test for Acidic radicals

S.no Procedures L1 L2

1. | Test for Starch +

2. | Test for Reducing sugar -

3. | Test for Alkaloids -

4. | Test for Amino acids -

5. | Test for Tannic acids -

6. | Test for Oxyquinole,epinephrine, Pyrocatechol - -

“+” Present, “-* absent

The Table 5 reveals starch was present in both Unpurified Lingam ( L1) and Purified
Lingam ( L2).
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5.2 QUANTITATIVE ANALYSIS

5.2.1 ATOMIC ABSORPTION SPECTROSCOPY

Table-6: Analysis of Heavy metals

S.no Name of the Element | L1 mg/Kg L2 mg/Kg
1 Lead BDL BDL
2 Cadmium 0.016 0.001
3. Mercury 146.13 143.18
4 Arsenic BDL BDL

BDL: Below Detection Limit

Heavy metal analysis of L1 shows that presence of heavy metals such as cadmium
with concentration 0.016 mg/kg and mercury with concentration 146.13 mg/kg. Where is
the result further show that the heavy metal such as lead and Arsenic are found below the
detection limit.

Heavy metal analysis of L2 shows that presence of heavy metals such as cadmium
with concentration 0.001 mg/kg and mercury with concentration 143.18 mg/kg. Whereas
the result further shows that the heavy metal such as lead and Arsenic are found below

the detection limit.
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5.2.2 X-RAY POWDER DIFFRACTION (XRD)

Graph 1,2,3 X-ray powder diffraction study of Unpurified Lingam (L1)
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BACKGROUND AND INTENSITY FILTERED

Peak (detected)

Angle d value Intensity Intensity %

2-Theta ° Angstrom Count %
24.806 3.58632 151 5.5
26.528 3.35737 2733 100.0
27.207 3.27503 153 5.6
28.192 3.16280 578 21.1
31.216 2.86298 2604 95.3
37.876 2.37350 168 6.2
43.632 2.07277 1226 44.9
44,718 2.02493 319 11.7
45.801 1.97952 664 24.3
51.790 1.76382 751 27.5
52.749 1.73398 617 22.6
54.633 1.67856 696 25.5
58.299 1.58144 139 5.1
59.138 1.56097 137 5.0
65.108 1.43153 176 6.5
69.173 1.35699 166 6.1
69.967 1.34352 376 13.7
72.381 1.30455 276 10.1
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CRYSTALLINE

l. d
Sample | Left | Right | Left | Right | Obs. | d(Obs. | Max Net Chord Gravit | Raw Net
. FWHM ) Brea (Gravi
Name | Angle | Angle | Int. Int. Max Max) Int. | Height Mid. y C. Area | Area
dth ty C.)
Cpsx | Cpsx
2- 2- 2- 2- 2- 2- P P
Angstro 2-Theta Angstr 2- 2-
Theta | Theta | Cps Cps | Theta Cps Cps Theta | Thet | Theta
m ° om Theta | Theta
o o o o ao o
000000
26.32 | 26.71 3.3573 26.52 | 0.22 3.3579
000000 762 762 | 26.528 2731 | 1969 0.223 26.523 733.4 | 436.3
00000 0 0 4 6 2 2
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Graph matching
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%+ The above the graphs show the following findings

% The X-ray diffraction pattern of the of the prepared formulation L1 reveals the
presence of major peak with 2- Theta value of 26.28 which exactly matches to the
ICDD (International Centre for Diffraction Data) 80- 2192. ICDD 80-2192
corresponds to the crystalline pattern of Mercury Sulfide (HgS)

% Hence the reference matching material was conformed as Mercury Sulfide (HgS)
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%+ Major peaks observed in Test sample L1 with 2-theta values of 26.28 and their
corresponding intensities were 2733.The major peak observed in the reference

matching material was 26.52 with the intensity value of 999.

K/
°

The XRD pattern of the test sample L1 exactly matches with the reference
material HgS, which justifies the presence of stable and purified HgS in the

formulation.

% From the result of the present XRD analysis it was concluded that the elemental
composition of sample L1 confirms the presence of HgS at its stable state. Further

Mercury being the major component of the sample L1.

Graph 1,2,3 X-ray powder diffraction study of Purified Lingam (L2)
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CRYSTALLINE

Ri
) g Ma | Net Chor l. ) d
Left | Right | Left Obs. | d(Obs. ) FWH Gravit ) Raw | Net
Sample Name ht X Heig d Breadt (Gravity
Angle | Angle | Int. Max Max) M . y C. Area | Area
In Int. ht Mid. h C)
t.
Cps | Cps
2- 2- 2- 2- 2- 2- 2- P P
C Angstro Angstro | x2- | x2-
Theta | Theta | Cps Theta Cps | Cps | Theta | Theta | Theta | Theta
B 3 ps . m . 3 3 . m Thet | Thet
a’ a’
- 4
Chenduramliofilis | 31.00 | 31.52 31.30 117 31.29 31.28 434. | 205.
441 | 4 2.85497 733 | 0.276 0.280 2.85648
ed 0 0 ! 6 4 9 9 6 5
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Lin (Counts)

XRD Pattern of Reference Material

d=2.06904

XRD (image)

Background and noise filtered

Peak (detected)
Angle d value Intensity Intensity %
2-Theta ° Angstrom Count %
21.178 4.19187 345 29.3
26.613 3.34683 1015 86.2
27.218 3.27374 218 18.5
28.274 3.15389 236 20.0
31.307 2.85487 1177 100.0
43.715 2.06904 586 49.8
45.851 1.97750 308 26.2
51.833 1.76244 285 24.3
52.797 1.73253 337 28.6
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The above the graphs show the following findings

The X-ray diffraction pattern of the prepared formulation L2 reveals the presence of
major peak with 2- Theta value of 31.30which exactly matches to the ICDD
(International Centre for Diffraction Data) 80- 2192. ICDD 80-2192 corresponds to
the crystalline pattern of Mercury Sulfide (HgS)

Hence the reference matching material was conformed as Mercury Sulfide (HgS)
Major peaks observed in Test sample L2 with 2-theta values of 31.30and their
corresponding intensities were 1177.The major peak observed in the reference
matching material was 31.21 with the intensity value of 904.

The XRD pattern of the test sample L2 exactly matches with the reference material
HgS, which justifies the presence of stable and purified HgS in the formulation.

From the result of the present XRD analysis it was concluded that the elemental
composition of sample L2 confirms the presence of HgS at its stable state. Further

Mercury being the major component of the sample L2.
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523.FTIR
Graph 7: FTIR spectrum of Unpurified Lingam (L1)

FT-IR SPECTRUM
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SR No 17-03-X-2546 A-180317.pk
SR No 17-03-X-2546A-180317.005 3601 4000.00 400.00 45.39 62.66 4.00 %T 16 0.50

REF 4000 62.66 2000 46.75 600
3411.17 52.88 2922.32 50.04 2851.00 50.35 1629.09 45.39 1138.33 46.49

% From FTIR spectra Shows the following finding.

IR absorption peak at 1629.09 cm-1 due to presence of amide group
s Weak absorbance at 3411.17 cm-1 may be due to NH primary amine stretching
IR absorption peak at 2851 due to presence of O-H functional group stretching

% Less intense wide peak observed at 1138.33 cm-1 may be due to presence of C=S

stretching

+« IR absorption peak 2922.32 due to C-H overlap

76



Graph 8: FTIR spectrum of Purified Lingam (L2)

FT-IR SPECTRUM
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REF 4000 26.78 2000 26.43 600
3427.91 15.38 1730.41 10.79 1395.30 17.30 1215.48 14.73 933.48 25.05
897.69 2496 781.12 24.33 59545 23.06

From FTIR the Show the following finding.

IR absorption peak at 1395.30cm-1 due to Sulfate stretching

IR absorption peak at 1215.48 cm-1 due to presence of S=O stretching

Weak absorbance at 781.12, 897.69 and 933.48cm-1 may be due to S-OR stretching.
IR absorption peak at 1730.41 may be due to presence of C=0 stretching

3427.91 may be due to presence of NH primary amine stretching
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5.2.4 SCANNING ELECTRON MICROSCOPY
Image 1: Unpurified Lingam (L1) — Cluster View

SEM MAG: 500 x WD: 9.94 mm T e

View field: 415 pm Det: SE 100 pm
SEMHV: 3.0kV  Date(midly): 03/18/17

Image 2: Unpurified Lingam (L1) — Categorised View

Dei: SE
| Date(m/tbiyi- 0318717

Figure 1A: Particle Size ranges from 22.94 to 53.13 um

Average Particle size

Std. Deviation

31.78
10.16
3.594
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Image 3: Purified Lingam (L2) — Cluster View

Figure 1: Particle Size ranges from 9.25 to 19.89um

Average Particle size

Mean 14.22
Std. Deviation 3.641
Std. Error 1.287

This image shows the Average particle size change from 31.78 unpurifed Lingam (L1) to
14.22 Purified Lingam (L2).
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6. DISCUSSION

An ancient Siddha System comprises Holistic medicine which emphasizes the
maintenance of relaxed mind and body Harmony. Nowadays Siddha system is facing
difficulties in proper purification and preparation of its unique medicine. According to Siddha
text, mineral drug purification is the process for removing impurities and toxins. The drug
Lingam of mineral origin was selected for Standardization of purification. The method of
purification of Lingam was selected from the Siddha literature “Anubogavaithiya

navaneetham” part 4.

Metals and minerals are held in hand to hand in Siddha Pharmaceuticals with a
suitable as well as various process of purification. Lingam contains a large number of
essential minerals and unwanted substance in it. Therefore it has to be purified before use in
the medicine preparation.

Lingam containing Siddha preparations have been wide used in traditional medicines

for various diseases.

Purification of the raw drug is a process aimed at both purifications as well as the
effectiveness of the raw drug. Usually it involves processes like cleaning, frying, soaking and
grinding with herbal juices until impurities are removed. No medicinal preparation is done
without prior Suddhi process. This process helps raw material/crude drugs (moolaporutkal) to

lose their undesirable or toxic effect and thereby aid better dosage efficacy ©.

For the purpose of Standardization, the powdered samples of both Unpurified Limgam
(L1) and Purified Lingam (L2) were taken and labeled as such and the following analyses

were .performed.

The color of unpurified Lingam is dull brick red after purification it changed to Bright
brick red color. There is no considerable change in odor. The solubility remains the same for
both Unpurified Lingam (L1) and Purified Lingam (L2). The nature of unpurified Lingam
(L1) was found to be powder and Purified Lingam (L2) that of paste form.

The Physico-chemical analysis of drug Lingam, before and after purification reveals

the following results.
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The pH of the Unpurified Lingam was 6.79 which is slightly alkaline ©” at the
same time the pH of the purified Ligam comes down to 3.78. In oral administration, the

acidic nature of the drug, enhances rapid absorption in the stomach ©®

The loss on drying test is to determine to measure the amount of water and volatile
matter in a sample when the sample is dried under the specified conditions. Moisture is
one of the major factors responsible for the decoration of the drugs and
formulations.Moisture content of the purified lingam was found to be higher than the

unpurified Lingam because of the grinding process with Lemon juice. ©?.

The Total ash values of Lingam before and after purification process was 0.1%w/w
and 3.7%w/w respectively. As the Total ash value is increased after purification, it implies

that the inorganic constituents are increased after purification.

The acid - insoluble ash limit test is to measure the amount of ash insoluble to diluted
hydrochloric acid. Acid-insoluble ash value of Lingam before and after purification were <1
%w/w and 0.6 %w/w respectively. This indicates the greater physiologic availability of the

drug and also indicates the purity of the drug after purification ©9.

The water soluble ash test for unpurified lingam was found to be < 1% and that of

purified lingam was 0.7%.7%

The solubility in water is important for the absorption in the gastrointestinal tract. As
mercuric sulphide being an insoluble compound it can’t be absorbed in the GIT. We found
that after the purification process the solubility nature of mercuric sulphide in water was
increased. Water soluble extraction of L1, L2 was found to be 17.2%, 63.8% respectively. At
the same time we found drastic changes in the Alcohol soluble extraction. The Alcohol
soluble extraction of L1, L2 was found to be 0.2%, 62.4% respectively.

From the Biochemical analysis comprises. The results for the basic radicals test show
common compounds for both Unpurified Lingam (L1) and Purified Lingam (L2) except
Ferric lron. The common compounds are calcium, potassium; Arsenic, Mercury and Lead
were shows in both L1 and L2. The test for acidic radicals shows sulphate compound and
starch in both L1 and L2.
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Heavy metal analysis is the process of analyzing the concentration of heavy metals
Like Lead, Mercury, Arsenic and Cadmium present in the preparation. Heavy metal analysis
of L1 shows that presence of heavy metals such as cadmium with concentration 0.016 mg/kg
and mercury with concentration 146.13 mg/kg. Where as the result further shows that the
heavy metal such as lead and Arsenic are found below the detection limit.

Heavy metal analysis of L2 shows that presence of heavy metals such as cadmium
with concentration 0.001 mg/kg and mercury with concentration 143.18 mg/kg. Whereas the
result further shows that the heavy metal such as lead and Arsenic are found below the
detection limit.

The XRD pattern of the test sample L1 exactly matches with the reference material
HgS, which justifies the presence of stable and purified HgS in the formulation. In XRD
analysis, it was concluded that the elemental composition of sample L1 confirms the presence
of HgS at its stable state. Further Mercury being the major component of the sample L1. The
XRD pattern of the test sample L2 exactly matches with the reference material HgS, which
justifies the presence of stable and purified HgS in the formulation. From the result of the
present XRD analysis it was concluded that the elemental composition of sample L2 confirms
the presence of HgS at its stable state. Further Mercury being the major component of the
sample L2.

FTIR absorption peak at 1629.09 cm-1 due to presence of amide group ,Weak
absorbance at 3411.17 cm-1 may be due to NH primary amine stretching IR absorption peak
at 2851 due to presence of O-H functional group stretching , Less intense wide peak observed
at 1138.33 cm-1 may be due to presence of C=S stretching, IR absorption peak 2922.32 due to
C-H overlap in L1. IR absorption peak at 1395.30cm-1 due to Sulfate stretching, IR
absorption peak at 1215.48 cm-1 due to presence of S=O stretching, Weak absorbance at
781.12, 897.69 and 933.48cm-1 may be due to S-OR stretching. IR absorption peak at
1730.41 may be due to presence of C=0 stretching. 3427.91 may be due to presence of NH
primary amine stretching in L2. Absorbance peak corresponds to mercury sulfide has to be
appeared between 800 to 840cm-1. But there is no predictable functional group under this

category in the present analysis.

From the Scanning electron microscopy analysis we found that the average particle
size of Unpurified Lingam(L1) was 31.78 and at the same time the average Particle Size of
Purified Lingam (L2) was 14.22. This study report clearly explained the reduction in particle

size of Purified lingam when compared to unpurified Lingam.
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7. SUMMARY

From the above study report purification process of Lingam is more important and
highlightened to remove the toxins, to increase its efficacy and to change its complicated form

into more easily acceptable form.

Standardization is necessary to ensure the availability of the uniform product in all part
of the world. Thus today standardization is very essential to focus on our system of medicine
for practice. Based on the above rationale the present study was carried out with an aim to
standardize the purification of Lingam based on some qualitative and quantitative analysis as
per PLIM guidelines. Lingam which is one of the mineral compound mentioned in the Siddha

literatures to treat major illness.

Raw Lingam was collected from reputed shop in Chennai and got authentication. The

Lemon was collected from Local Market in Chennai and got authentication.

The drug was investigated for physico-chemical parameters which ensured the quality
and purity of drug. All the parameters were denoted in recommended range. The

Physicochemical analysis had done for raw Lingam and purified Lingam.

p™ of Raw Lingam and purified lingam were measured as per protocol. In the
Biochemical analysis we obtained the presence of Iron compound in purified Lingam which is

absent in unpurified Lingam.

The heavy metal analysis was carried out in Lingam before and after purification by
AAS to ensure the below detection of arsenic and Lead. Mercury and cadmium were slightly
reduced after purification of Lingam. It was confirmed that the Mercury level was found to be

decreased in purified Lingam.

Scanning electron microscope which was widely used to identify phases based on
qualitative chemical analysis and/or crystalline structure before and after purification of
Lingam. Precise measurement of very small features and objects down to 50 nm in size is also
accomplished using the SEM. In SEM size of purified lingam is reduced when compared to

the size of unpurified Lingam.
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X-ray diffraction is a unique method in determination of crystalline of a compound

before and after purification of Lingam.

FTIR was an analytical technique used to identify organic, polymeric, and in some
cases, inorganic materials before and after purification of Lingam. FTIR confirmed the

presence of Mercuric sulphide in the purified Lingam.

Thus it can be postulate that the purification procedures as mentioned in Siddha
literature help to remove the toxic effect without interfering its therapeutic efficacy. It may

reduce the effect of toxic substance in the drug .

The study stresses the need of purification process of the drug before going to
prepared medicines with strong evidence. Information obtained from these studies can be used

as markers in the identification and standardization of this mineral.
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CONCLUSION

The Present study is an attempt to establish the scientific basis for the purification of
Lingam. The Aim of the purification is to minimize the toxic effect of the drug and enhance
the potency and safety of a drug. These findings are strongly confirmed the effectiveness of

Siddha purification.

Hence it can be concluded that the concept of detoxification procedure as mentioned in
Siddha text provides contemporary evidence with a good scientific background. These
explorations will definitely help to set a standard procedure for purification of Lingam. This is
the reason why Siddhars have said purification is a must before going to any preparation of

medicine.
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