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ABBREVIATIONS

V1 Unpurified Pooram

V2 Purified Pooram (Method 1)
V3 Purified Pooram (Method 2)
No. Number

Mg Milligram

Kg Kilogram

ML Milliliter

% percentage

M Male

g% Gram percentage

g Gram

HCL Hydrochloric acid

H,SO, Sulphuric acid

dil Diluted

Con Concentrated

FTIR Fourier Transform — Infra Red Spectroscopy
SEM Scanning Electron Microscopy

ICP-OES Inductively Coupled Plasma Optical Emission-Spectrometry
XRD X-ray Diffraction
BDL Below Detection Limit



1. INTRODUCTION
“SIDDHA SYSTEM OF MEDICINE?” is one of the oldest and foremost of

all other medical systems of the world. It is the first medical system indigenously
developed and flourished well in South India especially Tamil speaking area for many
centuries. The word “Siddha” comes from the word siddhi, which means an object to
attain perfection or heavenly bilss. This system of medicine was put forwarded by the
incredible spiritual scientists and intellectual masters called siddhars. Hence it is
called as siddha medicine. They were the spiritual scientists who explored and
explained the reality of nature and its relationship with man by their siddhi powers
[supernatural powers] and experimental findings. The Siddhars had set a very high
standard for themselves and tried to prepare medicines accordingly, a standard that
even the modern scientific community dares to prescribe.
Siddha is a first system to emphasis, Health as the perfect state of physical,
psychological, social and spiritual component of human being.

Thirumoolar a great saint said that,

“One that cure physical aliment is medicine
One that cure psychological aliment is medicine
One that prevent ailment is medicine
One that bestows immortality is medicine”

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

IYYAM.
Wdaid GHewpuilenid CpruiGauiud mImGeomiT
auell(pgeom eremreniil clpeiiml. - HHB@SMmeT (941)

(HEUGDIGNL UL 2 awia|ld  OGFUWLBEHD  leTeYdh@ — GDed  SwlgeTEID
GOBHSTID HSHHIO HITCOTT aIGHHH UTHD, GHSW0, SUD (PHeIWl  CLPGITMILD
GrTenwF OFuiujb.

Siddha medicine can cure all types of diseases, especially the chronic diseases,
which baffles and eludes even the modern sophisticated medicine. The drugs used in
Siddha medicines are classified into three main groups: Thathu (inorganic substance)
Thavara (Herbal products), Sangamam (Animal products). All Siddhars are well
versed in preparing the higher level of Medicines using Uloogangal and kanimangal

drugs. Among the Uloogangal and kanimangal Silver, gold, zinc, copper and other



metals which are mostly used in modern medicines are wonderful life saving drugs
against all chronic and infectious diseases. The same is being used for thousands of
years without any adverse effects in the Siddha system.

One of the most important aspects of the Siddha system is purification of the
raw materials before using them for medicine. Such purification methods are more
scientific and cannot be found in other systems. The word suddhi means “to get rid of
impurities”.  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
there by aid better dosage efficacy.

There seems to be no toxic substance among the creations of god i.e.) the
mobile and immobile objects of the world. But each and every substance has the twin
actions of the good and bad. Therefore if we remove the bad aspect in a substance,
there remains the good aspect.

From the above, it is clear that every substance is unsuitable for health if it is
not purified and freed from its toxic properties.

Accordingly the Siddhars used Chathru and Mithru Process to neutralize the
poisonous effects.

“HNDSHHTeL aUbhdp Llew HHd Geueg

SHoUBIHEH LewNgHEy sipysGasafi

QUGTLOGILDGITEN  FJh(GH6UNS  (F6MIMRISETTUIHS
aueomen &g CFuig eupmISGaITTdhE,

saioaiel CeumeniCLT Hyewiiig)
FHTHHT QFTTHHLULH HTETHIL L TGHT

o anogomul (penpliigs wHabCuirss@
Qb ST GomgF1flevensv  uyemiliiLmGy.”

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

purification

OBJECTIVES OF SUDDHI
¢ To remove impurities and toxic substances present.
® To enhances brittleness

e To improve the potency and efficacy of the drug.

2



¢ To enhance the synergistic effect through purification methods.

¢ Transformation of the non-edible materials in to edible materials.

¢ Alleviation of desired therapeutic qualities.

e To prove the unique and favourable changes from physico- chemical changes
for further application of benefits of drug.

Mercurial compounds namely Panchasootham are widely used to cure
complicated and chronic disease. Pooram is one among the five compounds. Pooram
is called as MERCUROUS CHLORIDE (CALOMEL).The mercurial compound has
been in use in Siddha since many centuries and Pooram is identified and indicated for
many diseases in ancient Siddha Literatures. Siddha system also has described in
detail about the poisonous effects of mercury and its compounds. But it also has
explained in depth about the measures for purification and detoxification of the same.

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

study the chemical changes that occur during the purification process of POORAM



2. AIM AND OBJECTIVES

AIM
¢ To standardize the purification process of POORAM in two methods

OBJECTIVES
e To analyze the physico- chemical properties of Poorm before and after
purification in two methods as per PLIM guideline.
e To study the Quantitative analysis of Pooram before and after purification

by using sophisticated instruments.



3. REVIEW OF LITERATURE
SIDDHA ASPECTS

o (pooram)

Goup GLiwi:
FITbmsd damen  GuieulenL & Failyeh
BIOSLBHHIH - 20
SLB lLTHTel HHd LIOSHTEh
BIOSLHHIH - 76

UISHmd 64 LITL_TG00TTRIG GTH 60T QFTeLVLILIL afl6L6m 6. Bl
LD(HSSHIGUTEBGTITED LIT & 60T 66D B GH6IT QeBTHGeu SHBSUILBH GBS
LUehFGSHHIFB6MeD QBTG Ugh, & JFb, o2 (] Gmeusenmed Oauiwlii@l

FIHBMGLD.

Fi6n6) ;o [y, Sy
affluib : GeuliLib
LMy ;BT
CFuiemns 2 Lev Camm

;2 1OPBT CUHEHS
: Fm prded

: UHs BT Cumsa
: LDGVLOlGTE &



Cung Gewib :
“BoLans@mev, Quifl@men Geiob
OaTemL eutewlp eursoTeh Gamemd- ulenL wm@gsT
Ceurd@re sMiyy CreCp wensur@hpeL

8606160605 BoHpmTeT

B6LGL [&F SBUTHNSH DeTa|L6T H(HIOL 6CausdeuhdHed 61p BTelT OBTHHD
@6GUemul uUBBlw  Gemev, SLBIGETHIG 6fFFmevd HHBGMB Gem6e0, 6UTHEG6ILOLD,
CaTewLeumy auTEHTHSH GChTUl (PpHedwer S(mLD.

“sousian SHDLTHHON FTHHS BUIEHS eUTFID
udleell HTUCFTULD USHHTID LleTenel GL LD
audlgm SHymendl Cwn® euenyd) FTyGLOHLD
8w e Gemeoulemen Lo Gyrsd GuTGL”

“HIHIL UTHHGLE TS SHHeh FHHUHG D)
LTHWICL. GGG OMTWITLIL] LOGHTIENL. FHeN60 SHLITeVaIIQ
UTRISF Gemev UBSNHS UdHHE @GHwev Ulemeu (pHeoGuimbd
BmewiL Geall GQuTateipwTyl @56 sBuUD @uibliCy”

&b, WEhF Smomenev, Ldhsd CaHmLib, Fa6ugd), misGsmamel, alyewmr &b,
amTeH  alyenimiser, Guws alwndHser, $He060J60 aIbHID, (GHLOHNHDENHHEH ML TGLD
Gug), Smdl Corul, &Hev eursHd, OFTl, FImiG, WEOLIHSD, HEWeVAIET SH(HLD.

SysaBUy el :
als0as alfmalImE (LPEBULTIIE CFTaTG6Te
al(parer L enienaulienL! ailembLigbGs e
GpyLilevemev (et OFUIH GrGHLOTAT60
PDIS0565S Braumg Glld GCabl
Bzp6L SmebHTRI LSS
Cxeshde0 alufsh OoaLnTaETCar

oM SHEOHWIT UfiTemid 616 HIedled FaBlILL (BeiTengl.

Brssby eeullenuiLBl,
“wss wy 10FF sByTeh CFTeoGauTD
absHoFHTH alwndHGumd eufleng Gserm
LWIGHIB 2 LSGHF OFRISOHTET auflend

OUBAPSHOBTHHS eSS TCW”



® MUFSBG OBFTHHHLGou MevTdhawmg Guorhan
Fyrenidb@ 6|euTenLnBsGeur.
- B (WalaumalFosuls mausHHw sraiuid 1500

yremeul] - Gauiupens :

QMH UTEWILGHFH60 16 auImsOertenl.  (67.2gm) HHHEHD meudhdH 2 (hdba, 80
agmTsoeremL  (336gm.) @rgid Caidad HIpTald OBTERIQHHSTL, SWSHSH  alBLD,
B Gauoprm uTemiLHHed UTHEGF GCamssd Oumgepwil CuTL®B, SigHer Ged
Syl (650ml)  spulienu meushg, o Lifer  Gowsd  Guomuy  ArFshdlenul
mauHF, Femevwemt OFUIH, 12 wewll GBID STLTSSSIWTUI  efdHal  1hHHS
Gofibs  LUIB@ Gwed UTHILSHMHF FTHHTOSWTU  BHhd  UTTHSHTEL LD
S QuITUIN LIQhHSH(HSHESLD.

UehF YSTDFD :
“waszrer LmdHal srymorGo
SUOLLT SIUILIGI STET LLTLOTGLD
SLBer Czpwsmenr &l TG
STOLILT O@Bemiwgl umw 6UTGLD
senioemiCw! FH@HIog 60mE TG
BIOLILT MEUDLD FJHE MHST!

HEOLOTEN FJdh@ 6Uf [HeTend WmGL.”

mpFHal - SHTTLD
S - ILJLD
Gz - el
SLBTUWID - [SRVIE AN

oI [BHAHFT HEW6L GHTAID 6IHTEID HITeV60 FnBLILIGSBS.

B1S aibsl afuyd
BIFFLILT [BTH GURIBEH FhAHTHTEGLD
BevLoTedr LLJLog  albgieom@o
GunaT Mleewih 1700 usb. 576, 581



WISSle gishdl (pempaoesir:

L "Csmpdb uISHBG Gaupfme BenE el
STUIHSHB Swimpeh QFUIFH SWTPSHEHD (P [HT6ITen6l
amhHBH SPwrul sy HeusbHB FHHHWTEFS
wTuIb&® Geusitanen &sHeuliCanwuemmpuis GG

Gumait 7000 - 26ugk HTEWILID LH. 356

2. @@ U6 (35 gm.) UIsaHm@ (Wweneolimedlenmed cpeiml ewll GBI &Fi(hdHE
Carhdha LB OGeusitenenll Lewih MGHHH ML @eillighl el  Gphyd
FMHEBBH TBHHS OBTeTenaLD.

3. @rgspyrd 1 ueb @ mer Gevellw  FHewiuled Sfslgdh  OBmeiten
GouewiBLD.  @(H LOGWILITEWIL SHFH60 @gewi® UL uUgeale LUTemew ol B DiFHed
5 UellD HEhFTMUSH GHITel CFUIFH DleL6VFHI HewiewiT Il LdIHH HOTHH
pedt  (IpIglienLl  Lmenenndb@eil OFpmmisall Geuswi(Bd.  (WpliLmeigl LTenenuiled
Slguied LILMDEL UTe0 &ewrly Y4 ugwnes @me@ld CGurgl @maéas sumluiiiesr
OrFEEBUTHMS 1BSHHH OBmeten Geuewi(ld. BeualmrBeu L &H 1L &S
PSIB HLeveuser OFiule BFF sBUTLTEIH SHTUlemnwnd alBLb.

OIDCLTH MauGHHWBaUBSHD - 4D UTHD. USHD - 91

4. @rsiursdmsl  Uetemeriiumedeod et  wewih  OpuIUIID  HiHEHG
CaThdHedH SHILENLOWITEGLD.
. Cxpeu spFiaursd FTpGeusd O(HHH OFUl
Buigild semeLUD LS. 292
Yy GaFapd LOHHSHISET :
1) yyumub
oeTey - Y2 2 @EpHOFHmL(32 mg) to 3 2 EpHosmL (195 mg)
DIILITGTID - &H(HDL 6616060LD
S CETUIS6T - OUTH GewdHer S HruulL GhTUISeT S(HLD.
2) GeueTQeN(RSHHISH MSGH60LD
Sm CHTUISET - SHewlenied 6Ubd LOTHHHD, OCeueTOeT(IDSHSHIS H6WI  LOMIGH6D
Gurgild, HHOIH G6TOmIS6T, EHTHID S(HLD.
3) Uy erewTGleuoTUl
oema] - ¥2 - 1 Ounce (14ml. - 20ml.) 3 days morning

&Hm GHTUISET - GHSIoW, Wb, Gsld



4) smpp FHHGIISW OTHH6n]
Seme] - 1 - 2 wrhHHeny
SlmILrend - Ggeot
S Cpruiser - L1sHsH &b, STOTEN6D
5) gibEamy LOTSHSH M
olemey - 1 wrdHewy (65mg.)
SI@ILITEID - QO GHYHT, FibE GSbT
S CHTUISET - OTHSHD, SH(HLO.
6) EOLLOBITWENT LTSS en]
Sleey - 1 TSHHemy
SlEILTend - Ggheot
SHmb CpTUIHeT - Hysewll, HPFFL, SHyFeine
7) emfl wWTSHH MY
oleey - 1 wrHHeny (130 mg)
Si@IUTEID - SHUIT, TIOFFID LIPFFTH
& CpTuiseT - oaifl, OIHFTID, Slraew
8) UJ usmsLD
Sjemey - 300 - 400 mg.
SIILITETD - 6JeudhHTUI GUTy Y4 euITaer 66w 66 60T L 68T
S CpTuIseT - Feitel &I, HTeuBL &l
9 Uy GspamD
Sjerte] - 60 - 120 mg.
SIILTeID - Uenen Gleuedeod, Gpul, GleveusTen et
& Gpmuiser - gFeitel &g, GSD, @emev
10) sewiL WI(HS OFHSHTILD
Sjene - 30 - 60 mg.
SIE@ILITETD-LIeneT GleusdevlD, Gleuemienemt, Lichd SHUTSHS6N GJeuord
S CpmuiseT - Feitel uTewi®, UBmIGHTUI, 6uedliy, GL LD
11) sI'L sBIUYJw
Sjerme] - 60 - 120 mg.
SIDILITGID-LieneT Gleuedevld, GlauemToleuTULl,
& GpTuiseT - &b, Feel, &L 6w
12) apg 4y uBLID
e - 30 - 60 mg.
SIDILITGTD-LIeneT ©Gleuedevld, GlauemToleuTUl,

S CHTUIS6T - B9, GHewev GLosb



13) umev Fehdal OTSHH ]
Seme] - 1 - 2 1oTHH ey
SIILITEID- (pemeoliLimed, Ggest

S CHTUISET - GHLHMHHEHHDBTET Diearshdl GHTUISHEHLD

14) yy sefliby
S GmTul - UBmIS 6w

15) yy Gumg
&m Gpmui - CarmisE Gl
wrsGamy Hmeuruls weoThGHmeflw CLIHEHT6L - Feitenn SHTeWILLD 600 61633 HITEVI6L:
“BHOTUIT YTHODD 2 (I LIGTTGI +eeererrrersrrrerseesersseserssnsens
el epli Gauiw I uweTuGhSHSieus umpsl Famrul Beitengd.

o _.ai.gmbuecudeublisiienem 5-10 UTHLD 6TediB HITeVIeL: (LSS 3821)
FMrHmS il Lmev OFwetfledenev.
BMIHMS Al LTe0 2 (hdHderdevens0
FHMIHMSH AL LT60 HeNmISe06M60.
alfHema el Lmed LoewlHeils0emev
UISmS Il LIT6D (& (H6YDH6N606M60V.
Guomsewi  eufldel  cpsold LYJD G OFUIuGHBEG LWeTLHLD GTGOTLIG

L6060TT &HIBGI.
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TOXICOLOGICAL ASPECT (SIDDHA)

WISHE Behd SPGSEwID :

Uyoners s olenaled o LIDLIB@GeT OFSIBTeD, [[Hehd HIHLOMUIS

SML_(HLD.

5(&h 8t
1y

2)

3)

LI6LESMIB@OMHLD, BT, eUTWD, @ HAUID HLuller o L' LIbaE(PLD LIeusTemTTELD,
Tl FHMdbs WPWTdl, BTaled BT HTHESLD.

SIHHT60 QHEAUMHBWITET HTBBHHIL 6T [HTHHFULD,

aMSHWD al(PMIS (LIQUITSI.

WPHHH60 CauT@GHHGSLD, LIHE(LPEITL TG LD.

MM LB 2 _6RILTEHI LG,

BhUlsd auel 2 LT, aleny aibiEHD

2 GBT&HEG LemiL(BLD.

Gugluied BIHHD GU(HLD.

B GHDNSHWIBIHET STEILILIBHLD.

piley :
SHNFFFTH  SeLeLFH  FIBBTOMISHE OBUI  DILEVGHI  LUTHD  BeNEOFFTH
S FULIMaUBaT60 @eitenBd OBTHHD Geouewrgul (LpemBLILIY 3 DI606VHI S5 [HT6N
SIVVFH! BEhd H(HLD euemy CBTHHS SH(HLD.
Slayfl Caumiu emLenwl CeupbBT ol LenIdhdl @(h Couenendb@GHF siewienl obamul
966 QB HTeweOWD, LOTeneLUTVIDTS [Hehd SH(HID Ued OCBTHHH 6
Gouemr(pLd.

“LemAUTL LUFSHmSL LTHIGL amnleiCunrT &L

SHepeufl Geoeweouler FTHE - HBHE DL W

greniL Gruwiwm Gwifleveyd Geugm@Lb.

& Oarewi LTHalenen GH.

B ILIDIBISIOEIGHS (G LQHT

I [Bleoll UeTRISIEIG
II. euedevTeny Gaui
M.  QUITEITEITTRIE 63T 600N

IV.  semi(pLymis)

BI6TS FIHMBWD aundHHE 10 Smbd abhsHas FwddHam oidHs0 650 ml BT ol (G

I BHOBTIIBTHS  GlgbT Uiz STeveouleuid, TmEOUIIOTS ETewi(h  DIEL6VSHI
pelim eumgd CBThHSI e UidHdler aipl Gewflub.

Behd (PBle] HT6L (UdHD 25-26)
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GoupIGQuiwiiT
&edement, &3, &TWID, Gsmensd, HImieed, WOIMWed, FHLUBHSLD, eueTell&FID,
OJ&FID, GMIN6NE), LDensvWITe
Wendlesr Guwii
“EameoellwBsMT | L Cenaipid @&HB&LIGLIH
Cammeuflw FHMISET 6ImpID GCL(hHEWIL &g
I606eIWBHTT eMeVHH(HHH Oleveirpid GLi(h
L omamug Qwepid @sB@l Gum
&He0IWCHTT &HHMF Oeeipid BB Cu(h
SHHBITL Oeaipid CpieuenbsT GleTedrmid
06LeIWIBHTT OFBHHH GBS BEGU Cu(m
augalHCamd WendelL iz CuBy™.
SIBVHWT  UehFsTallul  Bldewi®- 800

6@, SDIBLLET, IDHMIGBET, LDMVSHDH(HBHDH6L, DAL LDFTH, HHHIfF6r,
BHHHBIHLE, OFBHSHBD CTHIBID L6V GUWITHETTHEMTED DIMIPSHSL LGB MBS
GaTmmLD:

Ogaelbahwralled eweowTend, OBTFF] GHLG, MG T (PSHeUIUl  LDDEV
BTBH6eMed LUITTSGHD R eunBS OFMg. @& WIRGSmeNF &M gnl OILTHH WUl
QUET(HLD. BFH&T UWDSHIHE en@ eleugdl Cuwi. @ser U uwdhsd Bpmed
o FHibPHTe0 DIFH Oleusiienen 6EG 6leTdh FnmleuT.
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Gieh)eM:

60|, &ML

SHEITEMLD:
@euiLib

Iﬂl‘ﬂﬁq:
SBMITLIL

CFuimns:
BT GVIGUTL_ T - Acrid
il (Heauruismns - Carminative
wenp  CeulLsis - Anti Periodic
BHIQUIL|6WTL_ T - Rubefacient
QeulILI(LpeuoTL T - Stimulant
aibamIBmyFd - Resolvent
AUTSHLOL &b - Anti Vatha
b&Fa - Anti dote

(&6WILD:
@& auealGhTuisamenud FDePeLHMBUID HHEGLD.
SLETEGUIBTSSTID DIMLHH(hSHGLD uTSH
alleneneneulled eumBIB@EGD OUIGW- LendleTHTul
SHWILTEGL Bemd srflenasBuw! Fiepsom
CBETERIL6UTSHEG HATDHSTE Fnl.

- DIBHHWIT (G6mTeUTHL LD

U (Weng)

@aamed  Gelly &g, utewi®, GCamemlp, HWNFFEL, GO,  euTwl,
gemaluiletentp,  Geupsl,  epevld,  Feirewngd,  SiueOTTD,  LgGwsd,  @moeD,
usbsaTsHD, GUWGITELD, Gamemiimeursd, SenGmrul, OFaleusd, @FHPH  (G6IDID,
Qaflwmenip, HTIDTeN60 Beneu GLITELD.

Fpard ureni FHGeugdom Slymenil G esod
s SIHFISSID OTEPeVD — @HIF6sT6
WITFLoLED 1oTJD SILei@osld STFlanel
BTFm BB Lendlenmed

- DIBHHWIT (G6mTeUTHL LD
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“Caramdans Lsseaed GUIweGrT SLbeursh
GamemilamsWHIHBGeT Cmeaim Crrul — Smemrflul
&1 GBTUI OTHT (GHEITOR HTLOTEN6L  LohHOILDESTAST
gal Cprul srulmedled FmIG
- Gayer @ewieuTsL LD
Wendler GLI(HeMLD:
“Surgdl Qumig FHfujoensd Wmeadhg
Guomwimo  Geoligu] (LPeRTLTSSTHB — UTWTS
GuhFOTeUT HRIFTHS  L|oTemT(HLD LOGIIT6mT6UT S (GHLD
SMHFHEWUIT HFFeUIlenUS HTUI”.
- Gzyenr Geuewrum
aell, &, HU GBBRIBET, Benel DMATHMSUID BHGWD. SOiujd SHOFeuTsHLID,
&pem60, alelll, Fofl Dleneusmen ©IBBMILD
eTuiwml &lgmemil LN H(pL
af(hoed aumule] SHewev Gmmul Gumb
empWd LG Gauigl el
BTeYd GFlensF o 6w mELb
meUULl LDFHeoT 60MTEhEG OILDT(
THT auHGUT s0TG LG
QuTUIWIT SHTET (HEDTHSH OLOTLH
UsGar en@ Hewendosmer@ern!
agmenfl, LSS0, @Hoed, eumu], HmeuCHTUI BeuBeny Wen@ GuTsSIHLD.
BTOYSGHF Fmal SHHD. WelHToHE WwIST CuTeL LMHHAHMBE WeNEG LOTHTEUTESLD.
- cpellend alledsld HLOD D(HSHSHIe! HIT6V
(@emevdF  Fauguilefeiry LSS SIL L
BTe0) eufleng-14 uHHD — 95.
Fhs Bevddlwmiseied 6N
FghEs  Qeudsdwmselled  Wen@gde — Wflwed, &8 aeiB Guuwiiserr
SHITEUOTLILI(B & 5 AT B60T.
“&mHEI0sMy Wendler STUISHSHIemIL LginiaN”
- 1D6MEVLI(BBLITLD
@uumLed  euflwmed  Wen@GOdmy Sl HBWLWOSSIBID Ul B Her
STUIH6T HewlL OBTHHIHNTH B(HH@SLD 61emID GLIHRIOCHETF BT FnmISBm.
“eowuB Feolenr sPEWTGL FIHOSHTGLD”

- uflumLeo
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Loen6uH6Te0 aue(BD Lem@Gd O@mguiled alemenbd Lemadler LOTSW  LO6(E)

urenpaseflesr BB FHHSH_SGHD 61D, meuemd UBBG0  HlWbd, FhHHer

S MLBEHD LOBHHSH QBB L|6VaTH6T FnmIeu.

“EureiGam(® eubd SBCWTH GuUWIHLD” - SIBHTETHI
“sTelel elbd S(HHIBDBHmL WD - ULIgeTUITEn6Y

(e GTGITEILD Gaymm_(BLI Guilwimmipilenfiev LLIGYGTIT] 68T LDIJ & & 6VLD

QuUTSTOLTSH BB OBTERIH CF60ID 6ITMID, LLDLSTT HMBLPHHH G0 &L 60660

SMHPTEL aubdH S WenGL QuUTHEeT aubdH GalbHer eTepid HSOWBT. B LenG,

eumemiub CualILBHBS).

Wendlell FHisHF (HMBH6IT:

1
2
3.
4

sfl FeommiGeuTeniF FIHBYIEL 6J(LD (OB HMAIHH THHHF SFHHWMGLD.
endlenert, OBHeLEIGHTUIEF FIBIIL 2613 MAUSHF SFHHWITGLD.

Wenemad Smguied eamit CuTl B Geuuieded emeudd &iGHIHWTGLD.
Wememall LeMdHsh Gumfled @et@m  &med  wewll  Gry  eamiiGum’ (b
AUBGBHEF FSHIHWTGLD.

SIFuiBe Wenewad SIS GuTL(B 1360 S5 uBBS STUIFFALD.
BHPANSHBTL MEUBHAD [HEVED Fidhd).

ememad eIVIOFFID LIPFFTBISIEL DIMTHBH Olauulellsd Meudbd &FidhdHWTEGLD

WHSHSHI6N LIWLIGHISHEIT:

>

Ben@samer 260 — 390 0.8 GCarhdss ufowsd TG, Couliusbms
® oW Liewrenl LoaTOleU(DFFenl 2 6mTL TG LD.

H6NGSHHTEM6N GHevouaTa L6l CFTHHI AUPMIS (LPMBF D BHRIGLD.

en@, OuEmRSTLD, il amsdHE 2 HITd ahHH, OCFeemeuwTs
SIMTHH 12, WTHHmIHeT OFUIFH, DH6O @@ WWeNHESETH (PedB  @(hH
THHMT CaEThHHIMNT aumhd CuS BRIGLD.

Wen@sHamer, GeumsTwd, o (] Gomausmend CFisHammIsdld Hameoulsd
sTamild e Bs@L g wulf (Lpenernd@Lb.

Wen@gsamer 51 &gmb By 700 1Weved el Sewywen CmIL  STUIFS
sy SFHsd 30 — 60 0.8 aimbd Hand 2,3 b CaETGHH Uy
OBHTERTENL HLDLD6L, OHTEHIML LN  QeMaudbel bHhiGaHbHHaNT, euuiBeNBE
Gaybs GHTUISEHD BHRIGLD.

Wen@gsdamer 51 &gmbd, Cxhd@ ealwddHamer 68 &ymb, sFsam 17 Sy,
Gxpeir 272 &gmb, @b 17 Hgmd SeouBenss GFIHHMISHHID @H HOBE
Slene] Herd G Gouener, (P60 DIYSHHETETVIEHE OBTHHHEUTLD.

Weng uBumy GCaulugsBEfiw OummeTseled @ (PEHW  FIHEHTHD
SHBSUILBH GBS
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> Wengsamer 10 &Hgmb, epdbsd Gouy 18 &Hmb e1hHg, LMeIGaI0LD

5GbD ooy CHIHSHMISSHI, Semewiieney WISHSD] CFWIH, @b LOTHSlen]y
FHemd @ mGeuemenr FTULIL(B 6uy, Q&BTHHEG GHTUI G6IOTGLD.

en@, &H@, Hlel, QUHEHSFTHD, LTMB 2 L] BMaIFHeT @F DIeTeUTHSF
Gaydhail Oumg OFuig 24 Hymd o evelB@Uler eumuiedl (G  OeaIs
algpmis, Gafluemull Upliisgs euuiBn Crrenwiwd Gumd@Lb.

wWeng 51 &gmbd, OCumehdTsd 60 &gmbd, Gxer 340 &Hgmb  CaFysHa
@Gawionsd,  sppddbetul  Sene  Hendm  Geuemenr  FTULIL (Heuy
WHCWN(HBGWD GLedHEHTHEBGID 2 6w Tdlem cpev GHTul GHewiujb.

&5HF (POBHEHSEG LO6NG:

1.

WHsHse Oepplome, Weng SeuBeBsd GRBITSS  (peiyl Bl &e
SHPwmuis sl maUSHL FHHWTGLD.

somm  GeuBpllensv, en@ B @yewienLujd 875 & aisb
Pos0sbsss e BiellG ooIsHa. sHesms 1.3 o Biled
&0phFH 35 & yrsmasdF  Feveoullsd (bhSHI  SleoTwibSromul - Bifled
Ly  QFwgl, FpiHuled eflés  Geuewi(Bd. B (WHITB  UMKIG
geulowl LIBE& WIsmsd ehdHEH B all(pd suwel Osauuleded o 60jsH5)
dBHD FHHUWMGLD.

Bxpeflev, Omev, Wen@ BFTHHI LUSHTUILGSHD GCeuewi(BLD.

175 &. @ussbaBe, FHHr cpeoliulemLd Gmer 35 &, HfasbEL
Qumg 35 &, a&mwb 35 &., @bhasyssrer 35 & aBHR
@saisesmens FAflg FANsTulF CaJHms SHeLausbHeIL (B  (PLILSSTHI
el CHIL DISHHBH. el @ G0 CaTemi(h SHeTHemen o)
bpHGH>. @elalsd g wPpoB OFuw  @rFd o WISy SHHuwl
SIEMLUJLD

BEh& (PMlailed Llerg,:

“uggl NG BmbBSTe0

UMSBAIT @il IgeuIlD 2_ewTamTeumiD’”

GITUGl LOWTY. SbSH DIeTeUSEEG HBET LML SHHH H6E.

15 BehdF WPBleydsd OBThsaILBL HHCaevOsTILeld GYBe0 (DIBIEH
GLB) W@ GFmpaBa.

Fmensd L &y, FHHTepeoCauiulent. 10 &Hgmb, Wen@ 10  &Symid,
sy 5 Sgmb, GBI FuIsH QBTHHS HEhd SH(HLD.

GeusTemeTUITLTemT Behd HJ, W@ GbhT UWSTLUGSSLILIGS MBS

® @EBbH bHehd HJ OFmenepdaTul Geuemenr - 4 Hgmb, emg - 4 &Symb,
grab - 4 Hymb, Cxper - 4 FHygmb GUHT CFUIgk CHTGHS H(HLD.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.
20.

ol lp Q&ML edL BEhd &HJ OeubHuwid -5 Hgmb, wWen@g — 5 Hymbd. GCeubny
Al LenTsHgH OeueniOemiul nl19sh HT HehFler OBTHMD SH(HLD.

BT Behs &HJ Wemewas UGl OQBUILITMISHSH 2 6WIemie0Td  GQbhI
QFulgl GHI9HEH60MLD.

QU(BLBHSHI BehdFdsEG uTsl (pile] WeneaETaCB QLS. FHJ6WID DIe06VH
GYHT CFUIFH 2 6wTemnTeyLD.

umbys siguier eusiel Gousld HI, Weng, Hle, b, HFsG, HBHGS,
ouglbL, Geueenen Lewi®, FTrevemGeuy, Geumpienev, Fmi Bfled 2MBeMOUSHHI
cpdb&e0 LIPw cpaspmd Geusld FHemiuLd.

umby Fwj Geusld HJ wTalemev, WG, &TQUIEL aBEMEISHHI  (LPSHE) 60
WP Geuemi(BLd.

umby &y Geusld &HJ eugFiby, OeusTenenliewi®, Hlend, HibeoL, 6N,
ShH2_ LI (Peneolimedled eammpenauhHdl cpdHdHled LTI mHeha Geusld SH(HLb.
umby FewiLmen Geusld &HJ HHHWD, SGibewLulenev, euFbL, GCeueTeneriiL,ew(,
en@, @by, STUILTEI60 oaBenausHH wpdHdHed LIPlwl meha Geusld
B(MpLd.

umblilesr &8 Geusld: e, Oeueeneniiewi(h, GUHRISTWID, CaHBBIHISTUI,
6T 19 BT, LD(HEb BTG BT, D606 M BLILIL_ ML, GeusitenTL_(HHifled
oamemalsHFH Db HFamG  SlmIHH  Feweouled FHLal 2 efsHd Ly
sibsimionw S flFFTied  eamemeushd  cpdHdHeo  NPw  Bebd  Ceusld
Gum@Lb.

16 alflwer &Y&HEHHSGSD CUTH  WHBSH: OLUm uTemsll LULMLF FTHl
ugaler OpUI oG FHMeT GHelend CFuimH CBTHHBALD.

DWHSTE| HI9dHE WHHB: HOBTS STUIHSH @LIge0 oGl  GumgenuiLl
GuTL(B  OIHBHSH UL  LdESmWll  (PeHSHIHBUBLY  LNgHSHTEVID
LDWIHBTO| HIQHEhdi SH(HLD.

aelsBEG  WHHEH:  HUle), Heng, ynsbGauy, w&wd  Ceuf,
FhHelemenenl, SBBTOWFFTY QI LTSS HEhdF  USIMDEEG HHD
SIGTATGVIGITENTEUTD. 6T60&HHlY IHHID S(HLD.

o6)  BehFHG (BB LURSDULML, Leng, OeusTemeTel,  eugFibL
WHellweuBeny LIpFFTBIlevmISHH CaTHHDBSH H(HLD.

&M BHIHeumen  Hhehd Curs, SBHHUlmevd gTm 325 Wl Wen&GHdH
FMem 10 & H60HdH 2_awTenie)Lb.

wFeUlenLdb &g Behd HJ, FcbG, HULe, Weng Oeneusmsefler &6 dHensHd
Q&BT([HHHEOTLD.

alLemouied — e CFmEmI.

eTend, GleuBNIeNEOUIL 6T SH6VHHIHTIENT DIMTHH AL MRIBEHLD HRIGLD.

17



en@ G LOHHSIHET:

1) eng Gevaslwib:
Sl61TeY
(GBI

2)FHTFNS) JEFLD:
Slere]
S(HIDGHTUI

GBTUIs6NT, LDhHSHTE S 60l

3)Feieiiung J&Lb:
Sl6T6)
SIEDILITETLD
LIp&FTm)

S(HIDGHTUI

4)5,606085GLMJLD:
Slere
DIEILITCITLD
(GBI

: QaMlemLLl UTSH®H6Ie

: 96 sub, B CaHTL, FHevalLb, euTHD, euTUl6).

oafoud 1&F eundH FL&T

maUSHW ST LEhFTSHHDND LSHLD 6Tt : 244

Y2 - 1 Geis eTemL

HPFFL  aUMBH6IT,  CFFWITMID,  61606VTEUMD

Gmmul, udl HuATHmSH 2 WL THGLD.

1 psev 4 WwrHHemy

BehdFFFTmI, GIIAFFID  LIPFFTHI,

 (PEDBSIHIBET, FRINLTS SJRIG6NT.

- 9IIBUTH MaUSHHW HeUBHD LTHD — 5

: (GETSIWIETE)] DTS 6n]
. BehFFaFTm
: G606V, (F6ITLDLD

- fHs mausbHw HIl B ussD — 25

S5)dygmunsdlel @Lomyedr:

S)|61T6)]
SIEDILITETLD
S(HIDGHTUI

6)uIehF HUTH B 6N &F
D66
SIEDILITETLD
S(HIDGHTUI

: Gelwene] wrGHHmy, 2 Geuewer, 3 [HT6l
. BehFFamm
: 616LGVT  GUENEBILITEN &F6oTeoT, &JLD

- d55 meausbHw HIL G ubsd — 33

&,[J600TLD:
:epeiiml elged Slerey
: Cxpetr, GBUI
o Lewr Gmmul, gemev, Lidhspauruie], FGushaio Gmrul,

QumEpLDeL, GFfluwimenLD, LDUIGSHLID.

- f5s meaudbHw HILG udbsb — 220

7) Bevaunensd &, Jewiid:

2 0T
(GBI

: Qeumasly Si6TeY
:aumWley, LGS, o L er@rmul, GUmmLe0, @ilbloey,

BxahaInCHTUI, auThd, @ldsHe0
- FHg mausbHw LB ubsb — 221

18

QUM

BlhEhd  BIIHSID



8) FHFCHTL orHHeny:
S|6TTa)] . 106N&®61T6eY  LOTSH e
(GBI . Fatel, &6l &b, &L &HJID
- fHs mausbHwsh HILG ubsd — 62
9) &hHF WISHM:
SI6R)] : LWIBeNT6Y
S(HIDGHTUI : UID@hFT RIS
- de mausbHulg FHylh ubssd — 63
LBLO(HSSIeULD:
1) eng GLG:
CeueLlpBunaons HLal Uy LMLF6T BRIGD. HeNevauedd@GD HLAIGOTLD.
- FHs mausbHwsh FHIlG usbsd — 307
2) HEIHTF LOTHIHN]:
Bamer CHamISHHIs Hewemlelll. HVIBTFD, SHEWILIL VLD HRHIGLD.

- FHz masbFHwgdh HIL B usbsD -8

19



GeoumIGuwiT

Geueiteflensn, HTIDLLEVLD, HTIDLLEVAIEV6], SHeMTUIeD, BTHIV6), L0606,
OaueTerlleney, GILDELEVL (F.
GxmBmLb

wegesr G BTeVHB0  BBHCH  CeuBMBleneOwITaTgl  LILIGTLTL 96D
BHbHEH  UHBBSHI. U  SuUiTb  SLeIhHENTE  LWETUGSHHID  SHTeugmisered
CeouBpSleneould  QSIBMEGLD. Sy 2-b HEIBBIEIYeL Eevmiemnaulled  6TISHLILIL L
LOSHTAOUDFLD eTaiTanId HITeVleL GlauBpslensy Gosbadieugd UBM &ML LILL BeiTeng).

@phgswmaled WL wppd  GelTFfwmer  uGHdeT  Ceumnsensv
QUGS BLILBE MBS aumismend, eflgm, SWOWHBTH, @wWbevl Gures &L misefed
@61 BmevdaTs LUIfLLuGSBE. B BTLIQEID, CHTLL MG FTihd @)L misHeTe0
CeouBpslenev OBMgHeT OFHsoTd LU LILGEBS.

CUEN B H6IT
B .5 Bmeoullet  HBHSTID,  WETHHTEID,  STTUYF  FeDeUTeld

CLPEUMSLILI(BLD. WGbhdH  WewI(pD,  SIJUPD,  SOHBUY  BHBWD  B6e060THEI.

‘Qeubilenev”. SHMWU|D  STIIPD  GHSSH  ‘Sworm  Ceumpllenso”.  SbHLILT

wemi(pd FPI SMTAPPeL WG “@mingy Geumpilenev.”

Gicn6l : almelmitiy, sy

SN0 : GleuliLib

M6y : S

CFuins : CeuliL(emTL T, il HeurwieusBml, HieuTiid,
STOWDOLIHSS, Di(pBeLBBM, OCeuliisBs,
LFSHHHSMewIg, LTBELMHES, 2 LODBTICLHESS.

UWISIS@HLD LTSHMmIGBENT : Camouiler Bemev LBBID Geuf.

20



CuN i@ ewID

Geupplensoullelt ATFHmBLI LHBe0, MUID FulGHHWID, STeormdsly, (LPLILTewi
BmeUB6T @LIULD.

“ooulldD SIEIBIBTERT DIHGIFTIHI QBTN SBT3

oouwF FulsSHwbGUTD muBOBHTQGCW! — Gouiufes

slpuier @ewld CUTGME STTOeBMlMeVHEGLI

UQUSHBHTLLBenGHL LM

- OIBSHIHWIT (G6eWIeUTSL LD

swWwTE Ceumsleneo

@anE BHOIMBID, Heweoum D, (PUILNewll, IHSD, GHIBSLID60, euuiBpieue,
auuIBpigd spdlweneu Guimid.

“e11pOeomaiim S 19etCrmmeh HCymumy

o’y efGaerel WIHHEWTH — BT IgH

uflw@rm Sbwed 6ueld Lewngu g Gurm

wflwsd wry GeuBpsiensy”

- OIBSHHWID GEWIUTHL LD

Geaumppiienevenw 2 LGWITH &G (Wenm

CeouBpslenevenuld Smibeoomul o LBuTdls@G CuTgl, DISHSHIL 6T
WPSHWIDTHL LG, Fiemienld GFmb Oeumplensvenuid SHTLDLLEOLOTU]
o LBWnE&ECUTEI, Oeummlensoullest &mibL, mHiel, BHBBILDL, LT BSHSH6e0
SimLphEleTen CHTe, enevdemen HbHBW  6ulpmISHGe6uwT (BLD.

“BBBleeUD pHE GIbigw BIDLL e

SBOID Lpeyflyd HemeeTed - OTBBeIT

Q@ausveoriBumt CFuILD ICeIBHLOT 60T EnI6H

GFeveolIBUTUI HBGHAH(H.”

Geumpileneouier CeugIGLIT(HL eI
@ Oayaie, Fralsmen, UCITOBIQFTED, WS, 616N JTHT, SLHFTelH
Sfeod Bumep Lev CeuglliGUMmeT GeuBpleneouien LHHHI (& 6NIBIHEHHSES
DIQUILINL_UITES 2 6iTeNGl.
Geumpileneouied o 6itenn F&HFHIH6I
% OQauBpilemevulled 84.4% MiFFSHID, 3.1% UIHFssaIb, 0.8% OQsmpLLF
FHBID HDBHSIETENEI.
@&lev smeoflwid, sCrmliger, sHwibler, MCuTLICemallesr oB®ID el L et &

o GiTengl

21



OSSN LIWLIGHISHEIT:

R/
A X4

R/
A X4

X/
°e

X/
°e

X/
°

X/
°

X/
°

X/
°

sMUIFHDS a1y BFhad OeuBNleNeOLITHH I, DIENFaBB LIBH6T EBIGLD.
auWIBBIL Y(peHEeT FTGLD.

&HG, SHITDY (WHedw ewed Fnlgul Geulpllensy LTSIV,

OB SHEMULERILTGD. o Leneoll LB Fev Crrulsend Gefuwimenioub
BRIGLD.

et IOUTHewendF Gabd LTSS, D6mIUTHSH — UTHD, DISBHNObHSHLID,
prdGymald, seurgsrgb, SCITgsd, euuiBemmll  uBpsiul SHITE eI

S FWemel HRIGD. 2 LabG @eflud oplen, alflédd meoupd

9 GWIL MGLD.

O@TemTenL_WedL LI, &GIMB&beds0 GeuBplenevenwiuld FmbLiymeood
USHMHISSHMSUD OLOSIH SFeneusHGLg GIFuIuIeOTLD.

UTB&THSOD, LITELHL 1Y 2 6WILTHGD (PemeL aibdHmHd HMJHH|D
CeouBpslenevenuld Hewtedled UL 19, DIBHHHHHHTEH MaUHHIH L L GVTLD.
HMEL LIEHAHG CLPSHBID, HTH HHHVHSGHDH STHID Oleumlensod
gppled 2-3 el aflLeumib.

CeouBpslenevenul 61aETOwIUNED Hewanhdl, allenddlev euml lg Lomiler Geo@GuUTL .
B\(BLO6D, CPFH(PLL GV, BHIQEIFHOUTHID, GHLOHENSHHETHHEGMILTGHD E(HLO6D
afleu@Lb.

CouBpslenevd armiL el BehFFammid CFThal, HIewTuizsd gFbubgiomer Grruied
GULDMRIG6VITLD.

Siul L yewiewiler g Oeumpsleneoenil e»aushSHIcadL L 60TLD.

®emd OeuBplenevd Gamg Geumb Wen@eh CaThHdmF amiil (B euy wevl enL
2 60T M&GLD.

Gouengd FemeudHBIeU] LITL HTH6MeT OHTewienl el OLHGLD.
FpIeTenen s EhHGmIL TG uuiBmis GUITHLED LeVEL B BeneusHemenL
Gunes, OeuBplensvd SHTDeNLI SLLDIGE OBUILTED HenaThdl, SDeUTUIe0
606U FH6VMLD.

STOUCUHHMS 2 WILTHGWD CUIT(HeTHEHL 6T, GleuBnlemevemuiud
Gairdhglemient, Hevalulled DFmF 2 6WIL MGLD.

2-3 QeupplemeouLair 4-5 Wen@ Baitdadid Gubil Bl yslL
FMIITHEHBGHMILTGHID GFflwmeno ale0@Lb.

CouBpslenevdamm FBBHenTll CUHGBGHMSBESID LWETLGSBSHI Cleumnsleneod
FIBOBILET BT H6VbHSH LTmELUD, CHemeuwimesr Siena] H6vbS I LIHES 6y

fppt pesr@LIflujib.

22



R/
A X4

GLHMBHBEHHG UHD &I, Feralsha, OCeubplensod gmBpled Serdghm,
CanGrraenent, Fehdal QFweauBnsled gBHMID eeTenB WHHHH, BHeniL 6ot
CaETBHd GHMILTGL. gFofl, BHO6L, THFHWD, EUPLILD G60ILOTEGLD.
< Boeula THl IMISHBG 2SS BSI.
% Bamugd CueNiaeiem el B Heenomul BGUTHGHBMSI.
@ Fmeveusl :
CouBpllenevenuids HFHHEF MM 61GHH DbdH FTBBle0 Fpfigerey
aBpUIHmaF CFihamd G euedujeten @ GHFH60 HLalIMed Hemevaled
o | Bar (GemIom@GLb.
@ Bzelt allLd :
Breni® OCeumpslensvenul 6IhHH DIHD RSILGH! OeTend 10I9SHSH aumTuiled
Gum’ B meBTe Oey Hamreo Cxpetalb o 1 Ger (1ppslujid.
o gidsmy alwng)
giedseny alwnd o elenauTser @yeni(h Oeumplensou] e Geulilenev @
&Ll LNguieneyld OIHBDLEL 6(h M&LILNguienad ¢ FLiguled GuTL (h
500ml gewiewti il B HABTS OBTHIEHAILOD.  HeWIewiT |66
150ml o GoBWd auemy CaETHisall (B, L] augslly SLBeNaISHD
Geouemends@ 50ml  aipb ceTBICaiemen o ewia|sh@ (6T FTULIL L.
% OIeOFT
SIOFT 2 _6lTeNTelTHeT @Feni® OeumBplencou] 6T DiHd Bemev 1 ewslidlg,
Gautillemev 5 rFlweuBenp GGev 2 6iTen (PeOBLIY HFTWILD HWITig G
cLPSITBICaIm6NT  SI(HHF  eUTeYLD.
& FMbYeod HMGHHe0
o mg 2 Leded sIhGD 24 alswrear “SIilCam fleomisen’
Geuppilensouiled o 6iT6rent.
o Oafiransais@d Quiigid o migmeanuTgl @bhs oG
SIfevmIBMmeNT GleuBmlensy cLpeuld HTLD SiewLWbGUTEHI e3yemTd
el HTHIMEHI.  DIHTEL HT6iT BLOLPTEITTHET o _6ur6ey G LI
STDLLeOD FHMSHGHID UDSBHHMDH GJMBLIBHSHSHUICTETEITT.
0 Geoumplleney LITSHGL T &nlgul SHTIDLLEOD “LOMIG60LIOLT(HET 6T
LeOT OIBheH 2 ewiend.  Oleumslensv, LITSE), SieuwIeITLDL]
Oewenihd SO0 GLoedeuIdCLITEI o ODBT Srlileneor
ST BUSIL ST QHaldH o BFTE 2 euiTalenal HHBMBSH.
o GugpbuTeores BTBH6MeL OCleumpslensvdh@ LT6L 2 _6miTenal LOBMID
BIOL aueGauBmId FéH% DHUUSTS SHBSUILGSBSI.
DIHBNMELBTE LIHIO6T SIS BEHHE STIDLLE0D HALILS 6L
Q(H FLMSTS HeoL OLBISBSH.

23



(PF(PHHMB

Goup QuWIT -

SIUIGs0wId, B(HGIBISETeND, GIOTHOIDTHSHEND
GzmbmLd

Bz @hFHwuraled emiGL LUITTGLD QHaImES CBMg. SHTOUTD (LPLEUSHID
Qamy QaFTylITeT &enenTHeT ClHTeNwIL G

Gienel : ST, &Y

SH6IEmLD : Geulib

Lfley : HTLILY

LWETSH(HLD LITSRISHEIT : ®emev, Geui

Czuiemns : Caremwpwissnl, suanyaT
QUITZIG6mILD:

Baneouller Gewilb
Bzpeamed  @mwe0, Gzmemp, @ewILiy, OBEHFM LMHDH HIDD6D, (LPSHE 60

BIUUTUIHE0 Benel HRIGLD.

“@mwai_afmer Uiy Lmessen

WHBGB HTHCHTLID TmIH - HHeyenLw
om@eur!  (PpS(pFHMS  LOTeLedlUlsaTlen60mULIS

ST W(HHBHIATHSHS SHT6T

DIBSHHWIT (G 60T6UTHLLD

24



Beurfl a1 601D

Bz, & PIBBHBHLET BnHw Camemp, Siewienoulaiento, LhHSFLD,
b, Ty GBTUl, GO, DIPEL BeMEUBMET HHGLD.

“@hpD UTe| HelFFaiLD Leraill (p

WhHSD QLB (LD aUTHHBEHD - DIHSHLD

QUMHGTEIGS HFGHBD SHBHUPLD (HHST

FHHGTRGHS »BCaumHHEs”.

°* Qmov @ArsFHeo Ffg  CanGrrgamen GBaismis  CaETBEE  GBampsiu
Gpmuisenen GUTEGLD.

°* W& EHMmBUIET Bemevuiemed GHmenlp, FeuTdld, &TFID &b,  Geurflermed
&YhdH Gzmenip, MTY GCHTUI, 6UMHE), GHEIOD (HLD.

*  (WHEWFEMB  (WwlmdhG ~— OFby  FHHD, Vs usCres  mHTEF
(& GU0T RIS ETH(LP6WT (B .-

* oammealsHFH LWmisevTFul e, @elalsoemeowiujd CFisham DTS, FBG
o 'y &gl L &lhd 0s1hdHa oy, Casrempssl (B, E)(HLO6D, Fener
BRIGLD.

°* Gouedy 2 eTHFH GUTQUITSE SIeLeVH GBI (BHH CETHEHD, auThH), LOTTL
GBI (Lpg&Hellwle BHHmIGLD.

WEEWasESEmS CFmD LO(HbHSHIHEI
l. (PHWYGFEMB DL
Sm CpTul - 2 6Mend@ FTUIL &mHed, U, Camenpdsl B Gumb
Ref: wmba Gsul Gueib sensoujd (Page 103)
2. (PH(PFHHMSB G 6NILD
& GBmTul - mewer, E(HLO6D, HOUTFID, HTFLD (G 6NILOTEGHLD
Ref: sewigmigmil urbusmy eveusbduwid (Page 411)
3. suCme THHen]y
Sm Cpmul - Camenpdsl B, E(HLD, GLITHLOEL &(HLD
Ref: fCGmysHen eweusgHw yewid (Page 125)
4. FHHAMHS S(HSLD
yGuirald . Obssd FHBHHe0 Goumendd @ Chdbsyeniy @i
FHerd A HBeuemenn H6VHSH  AUCHIL GVIL 6T OBT([HEBBHELD.
& CHTUISeT: SFHeuTad, EH6D, alddHe0, LGP, aUThd SH(HLD
UGS WD : @FFTUSHSHWID
Ref: semremigmiiiuybusny emeuggwid (Page 231)

25



5. 10&T Sedlwmenr &\(HGLD
& Gpmui - 24 Guwsd, LGS, STFD, BHLOGL &(HLD
Ref: o581 mausbHw Fbsrwoeni 4000 (Page 307)
6. BBLYES LGHSI
(PHP&HHMS FTM
HEWIL_MIBSHHMFTB UMD 2 SLIDTHG
ST HIGN6T FTl

ugaller OBRU 2 SUOTHG eeusmend &HLlg  GiwyLSSHed 1 [Hrel
mausHdl, WengG, SHded, sreamsbsstul, FBBrHms, SBEBTUI, &HHG, FBIHTHLIL,
fp Cpé@, OFaelwbd eurul elenmmisd, HUled cpevd, G&mg Geausl, SIFHIOHITID,
CpmaTul el amdHG 2 Hehd OumgdhHs Cuml G, SmiHluled, efgg
aBdBD Uizl Herd 35 SHgmd eisbd 15 Hemser FTlL Fwib, &HHH(HLO6D,
CaulewL OFHTEwINL, LIeHHFF60, FeM6N (PFHeVllem &HHD. USHHWIDTUI B(HSBHEHLD.
SLHTILD: LNFIbopel eweudhHul GHHTD 390
(Behewg graeud) smev Geueuil etewr. 306) page 263.

26



LIGLDLIT6D

Goupy G
uTwIb, &JIb, &M, UW&E, UTEG, DI, HHH0, FIm

o ugalem wWwUld BHHFH FHMB BRIS QUGS CUTHEHHGSGL LT6L eIyl
Quuwir  &meveLLILI(BLD.

* @ze BB Oeuemiend SLMBUNDITEL. BFH60 (LD HIBMIBET H6VbHSHI6T6I 6.

® TeL, oM&OFUI GUTHEBHD, F(HBBMIWLD, Hleve LLSHEHD EenausBuiT®h
Camupliier memiglenaeEpd CaFibgl HTLOWIDTUI B)(HHE OB

® yrelled o eifen  eamaFw  GuTmeT W@ alemyelsd OQFBBHIL  HevbHSHI
CameTdpgl. uTedled 2o 6ien QBTIQULLD FTbSmIUD 2 LedE Oeulilipd
auetemou|ld OaThohdlemer. LTede0 2 6o Hev 2 LI |dHerile0 G ibdl(hHebELD
GEWTERITIDL|LD,  6TflW(pLD, — cpememenwiuid  BILDLSmeTuD OFeiauGear  Geauemev
Cauiwomm GFuIdlaTse.

® LTelled o 66 HEWIWIMIDLF FHHeMe0 LUBSEDHD  6TeVIDLHEHD 2 B
SimLFleper. < GeCem LTy  OFsIBe L Cer.OFbHTeIHem o 6o GlausiTenerT
SIEIHHET HHBUUL[H ChTenw gmis @PLLTDD HSBEDHBH. B H6IT60
utedled o ufiteefen euemiFFes@GD o JHHSGHD Couewilw  QuUTBHeTsei

6T606VTD &nl] (D 2 _eoTeyll QUTHEMTUI SHIEWLHSBHI EHHH BIHI.

uTelledt QUITHIS (G 6wTLD
“umeo FlpeuT ULEHFTHBHTT  LewTeuonerd
Gemeowli GaHBHMT  HITLIOTHBHTT  eTeuILdleuT
6J6LEUMTGLD LOTGLD BeneTSHSHeUTSHEeh FTHSBLOTUI

BeLeUTUI LiGalaTumed BT 6

27



UGl LITeUTEISH GHWHeNHIL GHLD HIPeUTHL G0 Lenpul SJLD, LI6wT, Gnen6v,
LgGwsid, gIiliueod, Gede] & DMaIBMET 2 ML WAITHEHHGHID LG
USTTHSH Geor FhBHToenluled SDSHETEIOTH LIT6D 6UNBHEHD DIH6T (G)60IHIbEHLD

FaBLILIL (H6TT6IT6OT.

Oeuemiond QFLDMID H[HEMD HLIMEL 6IGIEID LITEL 6UENS LIGidEH6MeT LITi3E6mid
“Oeucwtugaiest LTEOCUTHLD LHpHma GLouiFalbs
auewiLgaleT LTeLBUTSHGD UTHHMBHD - HWIFBhHD
sryalet UTeLBUTHE eMOWEI HLImEOLILITED
ouditaTh Cam wmIsEHD.”
(Qum-eny) OeuemienoBBl LSl UTeL 1HH CHTUSHMSUD, OFDenLOBHIBL
ugaller LT 6urd Cam'dHmamud, &0 BBl ugselar uted  HNGHT HengHujb

Gums@Lb. ®Llemev TG HHEDD H6VbHEH OLTETNBLOTD 6T6iH

&M uGalleT LUTHBE6ewID :

“aewiGewim wWsBmIE HWETTHH HTEIBUTDHSG,

LoeuoTemflgvleien LITeDEBSHTID  LoTBMIRISTEwT - GlLieusrGemr

ArHsISHD Cursg WOgTe eudlwm

BBIHBLGID LITOSHM60TH BTG

&TImb  usl  umed  elPiindenf, eguwid, BB uTelear CHTagmIEE,
Or55 U55CITHD Deneusemen HibELb.

SLHT LGaTeT L@ emiLd
‘ollehai augement SHTITCHTU
HGSHHF FipevsL OleveusTL6IT6r
HlehT Wem6VHS! LDGVLD(HI>FH60
BBBT GL& GIVILDL|emT6e 6l
Qlehd aUemBUT  eTTeeoTLIT
et Hemism BiNGHT D
OBehd eoemLUy®l SWGHTWIT
aflenphs BB GHmBHHBGL.”
opevent GuTul, ST CrTUismenemLWHTUIHSHH0, daeh FBBIHETH
Geuemrjeirell  QUEBPHSHH0, HMhIHH Hibd 16V  DIHHHEL, &HBHBTLGILeVILDL]
© WML Bl MbH eUMHBWTET LGHHelle LTed Submeurd. Qeneu GF(mLoTaley,
st e Cahragmisend TR CaFibgl, WHmSH  alewemIUgid SLujenend
GMBLILGID GFuiujLb.

28



usBLUSal6 LITi3@ eI
‘LaBuUTEd F&isl G LHEGMOET MBTeID
alaBUlp LeLms CuiBw-CuwsBELish
SHLIF CFuisastm Cayrgi STUIFFe06T60
ST LhiGI8n FrBml.”

USBLIGT 6TLITEL SLHMBHBEHHGL! L& &(&HULDTOILOGIBTEVILD, LML6L
SUGCHTemWIWD, SHibyeold, Uefiliy (peHellwer GCFzmiLSaid OBGHenwiujd GFuIujb,

® GLewLWb Gouiugbemdpud BHéHEH 06,

Symiugeller UNHBEemILD
“‘LBBUBIDLITEL STUIFS LIHE  GTPEVID
allaBuUL WenemuiFTeumid-L|se0L15 5
GouspbBum Gl Guwsveor Goulph HTHILOTLD

GUTHP(PET LTGID LH6v.”

Bg10|10g)!.

“@reailemmed sewienil GeoapLieni GuTdE L6

urelw@mT wWbBure@d umfeo-allyasLpBmmTd

&sHHWID usaTeailf wruienpGui wmeuma@ELb

LUSSHwIoT QoeTenBeh@GD um.”

usedB &IHEH BJelsd SBHHEMB UTmeL Py  STUISFHWBHSD, BHH

olmd, sUCITHLD, &eurgd, WHHCHTUD ChHHT elwng), ealbaelear BB WTed
smFfiss dndev Cmamsst Hu Qmeu BRGWD. BHaHFH60 WO,
Gddeoll QUmBHPD, THT Gwed alBHUUIPD o ILTGD. BFH USHWUSHBG
® FHab. (UB6L (PIPSBIeh BTHH(HHSH BTaled SBLILIGN LSBLT6L.)

gsd (wenpuled uLsele LITed

* GRFNWbHmSH UFaler LTeVleL BTG FTOD STUIEFS aBHD SHHHWTGLD.

* Compmm QT LWl Lgsale Lmelsd o2amemealshdl BHfled &(1pd bBdHs
FHHWTSLD.

* Griaumenshend ugialer LTels0 Gousmeudhdl 1BHE SFHHWITGLD.

*  LTLTeISHmSHL Lgialer Umeded (pdsmed el Gryb Cousemeuds
GHHWTGLD.

* OBbhadHMSH UMy GFUIFH Geuulelisd STwemeaudh Il LTEN60 OHTL L&
FHHWTGLD.

®  LTeJled H(IPB HTNHD FHHWMGLD.

29



o ugailer uTelled LWGIMFemev (PIDGLD U] 2amenelshd LoGaTHen6v
FSHHWMGLD.

o priow ugselsr UTelled CETHEHH meudbsBeut, HIFHG60 clpeTml HT6T
oamemeUsH BT CFUIHTED FHHUWIMTEGLD.

®  FHITUTEIMU 2 6UTHH BHH GHiewd CFUIgH uFsaler LTeded
U Lelwed GFuig sTwmeusHH 61hdHAH Osmeten Geuemr(BLb.

*  UGHOFHT Igenwl UGGbLTeIeL UaOFemi(® LewlCHILD 2ammBenaldhdl L6
Bxpefeuid, OBUILIID 61 QLB BT H6T BealHH TBHD FHHUWMGLD.

uTed SHIMEMIDBHHSTE CFmD (HHHID HHW GBmuyb:

LD(BHSI &b GBIl
SIWEF QFHHTTLD aiflw HeRL 1D
SMHHF CFHSHITTLD Gw Gpmul

@&by uBLILD aueLemev GBmul

BTH LIBLILD aHFH &I

SHIS LIBLILD auUTHGTTHMmIB6NT
FHHE CFHHTILD Bxsmo aldbsen
Geueiterl OFHBHMILD & Grmul
STend  OFHHTTLD G D QT

Ueup UM&sLD &L &HJID

WSS LBLILD s G, Brss Bilkey
PdaI QFhBIMILD Wy Eolly

umev, uUmeL Qummeideflenr o LGWITELD:
ugeller LTed
e 1 GpTul BHEs, uTeled &TehOFTH Coaufl (B STUIEFS  DIHbHSHIUSD
UewienL.  BTMOST (B  6updsdHed  BmebHamam.Crrul  prsw e,
YWSUPBS PWSFBG LHDUTD alLG SMISHIH Smeoulsd GHuIHDidh
AEIRIGIENZCH
*  LFAIGIUTE, HHGHHMBHEVD, LI(HRIBONSSH MGH60D, ShauTul GHe0VIEHmH6uLD,
QuUITETEIRIBT HeMHeolD  BUTSIB  L6L  (PISHendHeumiseled  CaTdalul (B
B HSH GBS
o uFaleT UTMeL SIHHIH UbHD OUMTIBHEHHGL LUTeL SJHGHD. BIHBHLISHILID,
ambd (pHelw Lshs CohTuIseT BhIGLD.
*  gFealafyd, wWUlELHIGHHD, HITeusd WPHeOw il GuIheTsmen el Lldhs

SIHHHWTHEHHES, I (Bl LUSFDUTEN60SH OBT[HHSHEVTLD.

30



sTeneouiled  LIFMFLILTEN6OL  LIHhBUbHIHT60, MBHTL 616,  SHTLOTeN6L,
OrHsIGHSHID, uTewi(h, SHTH BLLLD, &SUD (OTTYF  Fefl) @eveu BRIGD L6V
® GWILMD. GUWHMBHE G CUIHHSBID. EFHmeard STEITaRF F&HFma 6T6ILIT.
SIHTUG BBHS LTNVF HHeNd BIUSBEH(LPGT 2 60TLISTGLD. E)FHeneT,
‘mawfley s16suMa) smievl J5HHL15%
Quuiwfe) urewBGBTUI elHHIB L D-Gleuuiul
algwasud Gumbllly QuuisiehCsuis Gsmeae
(PHWIDHB LIFDFUILIT g)I6uT.”
oI  OFUIUeNTeL DISIs.
® LTe0, UEhF SHumdhdlel, FIURS eleoeuTd, Oeuemiysenent, GHMmmes,

@wygeo Gumes usveuemaLILL L BGsualwmiselGo GaTedaliLbBa B

* FHHHED, Feummp, HevTeuedJ,  OFBUBHSH, ~UTEHFFHmS  CuTes
QuIm(meTaem6mULD, &[T GO0TMRIG 60 61TU|LD SHTUIGHLD CFWIusHBES LI L6
UWSTUBSSLILBG S SIBGI.

®  LImev, UBLIOSHSHITTE &[] GO0 R 60)61T SIDILITNSH 1D (OG0

LWSTLUGCHTH, USHHW 2 eauTHab auPRSILUGL B ST, Gxmulemev,
Car1aBsm (WHelw UTEHISEHHSGWD, CoThHiem, GBI, Feleufld, umrred oifid
Wl HeEhFBEHHSGHD o LGWTSILBGHBSI.

*  FHFmyID, S\ FTETSHITLD, SUGHBTUI B\(HBGLD BHTEVH 60 LIT6m6Y
o LBWTHdbBHHILTHI.

o gael FyHHeL CuAHWImMbBHTEL, uFseleT UTmevd  HTUIFS  TIOFFID
uwp&Fsty LG WpBihal sl 19dh HeNe] BHmrd OCaTHLUILIGIEH.

o BgmLmalled uasbuTeL CHipham 2 ewilmed euuiBmieued, eumbgl, BTSHLB, BT
oifley Bemeu HRIST LFujeTGLTLD.

* Guws GeuledL, masTed Ll QFmddrme, s GChTuissT Gumeiy L6
el end@d, utemer 2adflaf HnFulal 0FasHsHe0 Geiml B (Lpenm.

o Flevf, FyGmmuilen UTem6LLl LWISITLI (B & SH60MLD 616 LD, &leof
LWSTUGSHSH DI TOHTBILD  Fn 13185 6TBETIT.

e umedled FHled, SiFwHTD, Weng Bemeuseleoraienss Fpsenea GFmdHmisF
Faoimd sBHIB gl lgdh STUIEFHS GEHSH OCFTamienLd &G, ouBl B

B\(HLOED [BRIGLD.

31



MODERN ASPECT
CALOMEL
Calomel means “beautiful and black” in Greek. Calomel or Mercurous
chloride is dense white or yellowish-white, odourless solid is the principle example of

a mercury compound.

SYNONYMS:
e Mercurous chloride
e Mercury meno chloride
e Sub chloride of mercury
e (Calomelane, Calomelite
e Mercurio cerneo, Hum mercury

e Hum Quick Silver, Turpeth

Properties of Calomel

Chemical Formula : Hgcl,

Molecular Weight :427.09 g /ml

Appearance : Heavy white rhombic crystal
Solubility : insoluble in water, alcohol, ether.

It dissolves in agwaregia , Cl, water

Hot conc.HNO:s.
Specific gravity 1715 ¢ Jem®
Boiling point :38°C
Melting point :525°C
Solubility in water : 0.2mg/100ml
Refractive index :1.973

Compounds of mercury

Mercury forms compounds in +1 and +2 oxidation states compounds in these
states are called mercurous and mercuric compounds respectively. A mercuric salt
can be easily converted into mercurous either by the action of some reducing agents
and in some cases by the action of mercury. The action of an acid on excess of

generally produces mercurous salts.
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Other Mercuric compounds are,

Mercuric Oxide HgO

Mercuric lodide Hgl,

Mercuric Cyanide Hg (CN),

Mercuric Nitrate Hg (NO3),

Mercuric Sulphide HgS

Mercuric Sulphate HgSoq4

Mercuric Methide (Mercury Dimethy 1) Hg (CHj3),
Subsulphate of Mercury (Turpeth Mineral) HgSo, 2HgO
Mercurous Nitrate Hg, (NO3),

A S R e

[S—
=

. Novasurol (Merbaphen)

—
—

. Mersalylum (Mersalyl, Salyrgan, Mercurgon)

—
[\

. Mercury Fulminate
13. Mercurochrome — 220

Name in Different Languages:

English : Calomel

Tamil : Pooram

Hindi : Ras karpoor

Sanskrit : Rasakarpoora

Telugu : Rasakarpoora
Chemistry of Calomel

Chemically speaking, Calomel is mercurous or mercury chloride (Hg2Cl,) and
is formed when elemental mercury (H,) and Mercuric chloride (HgCl,) come together.

Hg + HgCl, - Hg,Cl,

Mercurous chloride is photo sensitive, meaning that when it is exposed to UV
light it decomposes back to elemental mercury and mercuric chloride, causing it to
turn from white to black. The concept of photo sensitivity was not discovered until the
20™ century and one can only surmise how or exposure might have affected the
quality of the medicine.

Hg, Cl; (calomel) --- Hg + Hg Cl, (highly toxic)
Both elemental mercury and mercuric chloride are water soluble and known to be
extremely poisonous. Calomel, on the other hand is a consolable salt and only

infinitesimal amounts of the mercury in calomel are absorbed. Theoretically it should
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simply pass through the intestines and be eliminated in faeces .It is much less toxic
than other soluble organic compound of mercury such as methyl mercury.

Another factor involved in the absorption of calomel in to the tissues is
ammonia which is a by product in the Kidneys. Ammonia (NH3) also causes calomel
to disproportionate or breaks down in to two different forms of mercury forming the
following reaction.

Hg,Cl, + 2 NH3-------- Hg + Hg (NH,) Cl (Mercuric ammonium Chloride) +
NH,4Cl (Ammonium chloride)

Thus if any calomel reaches the Kidneys for excretion, the mercury could be

rendered even poisonous after coming in to contact with ammonia

Preparation of Mercurous Chloride
It is the most important mercurous compound. In nature it occurs as horn
quick silver. It is prepared by
e Subliming a mixture of mercuric sulphate, mercury and sodium chloride in
iron pot
Hgsos +2 Nacl + Hg ——»  Hgocly + Nassoy
¢ By heating an intimate mixture of Hgcl, and metallic Hg in appropriate

mixture proportions in iron pot

Hgcl, + Hg — Hgxh
¢ By adding soluble chloride (eg. Nacl or dill Hel ) to the solution of Hg,(NO3)
Hg»,(NO3 ) + Nacl —  Hgycl, + 2NaNO3

Hgx(NOs ) + 2 Hcl »  Hgxcl, + 2HNO;
e By reducing Hgcl, solution with SO,
2Hg012 +2H,0 + SO, —> Hg2012 + 2 Hcl +H,SO4

Mercurus chloride is a white amorphous substance of density 7.16. It is
sparingly soluble in H,O but dissolve in aquaregia, cl, water, hot conc. HNO3 and
Conc. Hydrochloric acid

With HNO:s it gives,

3 Hgxel,  HNO3; — 3 3 Hgcl, + 3Hg (NO3), + 2NO + 4H,0

When gently heated (or) rubbed it becomes yellow and darkens when exposed

to light. This is due to partial decomposition of Hgcl, in to Hgcl, + Hg
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Pharmacological actions:

e Laxative
¢ Diuretic
® Antisyphilitic
Hg,cl, is used in
® As apurgative medicine
¢ In making calomel electrodes which are used in potentiometric titrations
¢ QOintment (or) dusting powder containing calomel are employed in
syphilis, eczema, psoriasis, pruritis
Absorption
Mercurous chloride because of its low solubility it is poorly absorbed and is
regarded as a safe medicine but in larger doses it acts as a irritant poison
Soluble salts of mercury are absorbed slowly from the intact mucous
membrane of alimentary tract and produce their systemic effects. The insoluble
mercurial salts such as mercurous chloride and mercurous iodide are known to be
absorbed as mercury can be detected in the urine after their administration.
When taken into the system it combined with the acids and fluids of the body.
It is then easily absorbed by the mucous membrane, lungs, stomach and passes into
the blood as oxy ; albuminates
In the stomach it is converted in to double chloride of sodium and mercury. It
unites with albuminous juices and is easily absorbed. In the intestine small portion is
absorbed and rest being converted into sulphide and eliminated with the stools.
Distribution
Mercury as a heavy metal tend to accumulate in the lowest part of the body

such as floor of the mouth, pelvic floor and feet
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TOXICOLOGY - (MODERN ASPECT)

Mercurous chloride (Sub chloride of Mercury, Calomel)

Acute Poisoning:

Symptoms

The soluble salts of mercury inactive sulfhydryl enzymes and interferes with

cellular metabolism and functions. The symptoms are mostly due to corrosive sublime

and commences immediately after swallowing the poisons.

An acrid metallic taste and a feeling of constrictions or choking sensation
in the throat, hoarse voice and difficulty in breathing.

The mouth, tongue and face becomes corroded, swollen and coated with
greyish white coating.

Hot burning pain felt in the mouth, extending down to the stomach and
abdomen, followed by nausea, retching and vomiting.

This is followed by diarrhoea and blood stained stools and tenesmus.

The urine is suppressed or scanty, containing blood and albumin, necrosis
of renal tubules and damaged to glomeruli, may follow within 2 or 3 days
if the patient survives.

The pulse becomes quick, small and irregular.

In some cases spasms, convulsions and unconsciousness are observed
before uraemia cause death.

Gangrenous colitis may observe if the patients have survived for 6 or more

days.

Chronic Poisoning:

This form of poisoning occurs among those who are exposed to the vapours or

dust of mercury in factories where mercury and its salts are largely used. It also

occurs among those, who have taken internally for a prolonged period, excessive

doses of mercury compounds or mercurial ointment in the form of an external

application.

Symptoms:

e Hydragyrism
e Mercurial tremors ( hatters shakes or glass blowers shakes)
e Mercurial erethism.

o Mercurialentis
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e Acrodynia

® Loss of weight

e Chronic nephritis

® Gingivitis loss of teeth

¢ Foul breath

¢ Inflamed Salivary glands

e Childish behavior

¢ Stammering

e Hyperkeratosis of hand and feet
Fatal dose:

10.5-2g/70kg
Fatal Period:

Death may occur within a few is hours but is usually delayed for 3 to 5 days.
Biological effects of mercury derivatives

Mercury and its derivatives have toxic effects on numerous organs and
system. The major target organs are CNS and kidney. Both organic and inorganic
compounds have an avid affinity for thiol chemical groups and this is the property
which sends them toxic. Most mercury compounds are potent unspecific inhibitors,
affecting membrane permeability, nerve conduction and tissue respiration. In this
aspect bio-chemical effects of mercury resemble those of “Black Widow Spider
Venom”™.

Highest concentration of mercury compound occurs in kidney, regardless of
chemical form absorbed. Kidney is the primary target organ only incase of inorganic
mercury.

Renal tissue contain a thiol protein called metallothionein, exposure to toxic
metals trigger the production of protein, which binds tightly to the metals retaining in
kidney in relatively harmless form. As long the kidney’s capacity for the production
of mettallothionein is not overwhelmed. Mercury excretion eventually balance intake
thereby limits worsening of symptoms. However acute high dose (or) increase in
chronic dose level precipitates renal failure, which is clinical initiates a chain of
events with anuria progressing to polyuria then finally recovery to normal renal

function.
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Mechanism of toxicity:

Mercurial compounds are two main form, inorganic and organic. Inorganic
mercury is very toxic to humans but not nearly as toxic as organic mercury such as
methyl mercury. Methly mercury is a form of mercury which has been bound to a
simple organic carbon group. This makes its permeable to membrane and encourage
its movement into brain tissue about 10% of mercury ingested accumulates in the
brain.

Mercury has an affinity for organic sulphur compounds called thiols which are
essential components of enzyme system. Mercury will irreversibly bind to these thiol
groups and inhibit their function in enzyme reaction. Thiols are also involved in
protein formation and help stabilise protein structure. Mercury is then able to cause
the denaturation of protein structures particularly in the brain it can also form a
happen with the protein it is bound to cause the immune system to recognize that
protein foreign particles and destroying it at all opportunities. This leads to beginning
of autoimmune disorders.

Detoxification

In an attempt to reverse the problem of mercury toxicity, it is important to
realize that mercury contamination must be removed.

Whether this is the cessation of using cosmetics, eating fish (or) having dental
amalgams removed.

It is also important to supplement those nutrients most affected by mercury as
this appears to one way of reducing of the chronic exposure. High protein diet is
recommended, as sulphur bearing amino acids in protein will greatly facilitate
detoxication as mercury will nutrients to encourage mercury elimination.

Treatment

® Removal from place of contamination

¢ Feeding liberal quantity of good milk

e Gargling of mouth with borax or potassium chlorate

¢ Administer demulcents like egg white or albumin

e Specific antidotes are BAL (dimercaprol), penicillamine etc.

¢ Administration of medicinal charcoal is of great use.

¢ Intravenous injection of sodium thiosulphate 0.4 — 0.6g in Sml of normal

saline on alternate days.
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Fate and Excretion:

Mercury is impounded in all tissues particularly in liver, kidneys, spleen and
bones. Excretion is by kidneys, liver and colonic mucous membrane. It is also
excreted in the saliva, milk, sweat, faeces, if the quantity is larger. It passes rapidly to
the foetus in uterus through the placental circulation. It is not a constituent of the
human body.

The Circumstance of poisoning
e Accidental poisoning by mercuric chloride may be due to the use of strong
solution in washing abscess cavities or irrigating the vagina, uterus or
rectum.

e Sometimes it is introduced into the vagina as a contraceptive or for

producing abortion

¢ Homicidal and suicidal poisoning is rare

e Metallic Mercury, when perfectly pure, can hardly be considering being

poisonous, metallic mercury not toxic when taken orally, as it not
absorbed.

e Mercurial vapours are certainly poisonous and accidents have occurred

from there inhalation.
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Scientific classification

Kingdom
Order
Family
Genus
Species
Botanical name
Vernacular names
Sanskrit
English
Hindi
Kannadam
Gujarat
Malayalam
Tamil

Telungu

Part used

Description

Pepper plant is a branching, climbing perennial shrub, rooting at the nodes.
Leaves are simple, alternate, cordate, broadly ovate, dark green. Flowers minute, in
spikes of various length. Fresh and fully mature, fruit is about Smm in diameter and
dark red and contain a single seed, like all drupes. Seeds are globose, testa thin,

perisperm hard and white.

Distribution

Mostly found cultivated in the hot and moist part of India, Ceylon and other
tropical countries. The plant is wild in Travancore and Malabar, found cultivated in

West Bengal, Konkan, Western Ghats and South India at 500-1600 m in evergreen

BLACK PEPPER

Plantae, Angiosperms
Piperales

piperaceae

Piper

Piper nigrum

Piper nigrum

Maricha

Black Pepper, Common Pepper
Kalimirch, Mirch
Kaalumenasu, Miri

Kalamari

Kurumulaku, Nallamulaku
Molagu, Milagu, Marisam
Miriyalu

Dried fruit

forests, mainly for its fruit. This is usually dried and used as a spice.

Dried ground pepper has been used since antiquity both for its flavor and as a

traditional medicine. Black pepper is the world’s most traded spice, and is one of the

most common spices added to cuisines around the world.

Actions:
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Fruits are acrid, bitter, anthelmintic, carminative, digestive, alternate,
aphrodisiac, anti periodic, deobstruant, diuretic, emmenagogue, rebefacient, stimulant
and stomachic.

Chemical constituents
e A volatile alkaloid, piperine
¢ Piperidine
e Oleo resin
e Piperethine
e Piperolein A&B
e Feruperine, dihydroferuperine
e Mesocarp contains chavicin, a blasmic volatile oil ,
®  Wisanine,Pipecolic
e dipiperamide D, and dipiperamide E.

Its aromatic, slightly musty odour comes from the volatile oils found largely in

the flesh and skin.

Its pungent bite comes from the alkaloids piperine and piperidine.

Nutritive values of Pepper

Vitamins
Choline - 11.3 mg
Folic acid - 10 mcg
Niacin - 1.142 mg
Pyridoxine - 0.340 mg
Riboflavin - 0.240 mg
Thiamin - 0.109 mg
Vitamin A - 299 1U
Vitamin C - 21 mg
Vitamin E - 4.56 mg
Vitamin K - 163.7 mcg

Electrolytes
Sodium - 44 mg
Potassium - 125a mg

41



Minerals

Calcium - 437 mg
Copper - 1.127 mg
Iron - 28.86 mg
Magnesium - 194 mg
Manganese - 5.625 mg
Phosphorus - 173 mg
Zinc - 1.42 mg

Phyto — nutrients
Carotene —B -156 mcg
Carotene —X -Omcg
Cryptoxanthin B -48mcg
Lutein Zeaxanthin ~ -205mcg

Lycopene -6mcg

PHARMACOLOGY

Pepper, particularly its oleoresin, has bacteriostatic and fungistatic properties.
The oleoresin at 0.1 percent concentration inhibits the growth of Micrococcus
pyogenes var.aureus and Aspergillus versicolor. Alcoholic extracts of the spice are
active against the M.pyogens var.aureus and Escherichia coli.

Extracts of the fruit of P. Nigrum showed slight selective and anthelmintic
activity against cestodes. The volatile oil from the fruit showed antifungal activity.
The naturally occurring alkaloids, piperine displayed CNS depressants activity, and
also shows Antioxidant, anticonvulsant, sedative, analgesic, insecticidal, pesticidal,
muscle relaxant, antipyretic, anti-inflammatory, taenicidal, hepatoprotective,

antimicrobial, antiulcer, antibacterial, lipolytic,

Medicinal action and use
e Pepper has long been recognised as an ingredient for stimulating the appetite,
as well as an aid in the relief of nausea.
e East Africans are believed that body odour produced after eating substantial

amounts of pepper repels mosquitoes.
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Since ancient times spices have been used to enhance the palatability of food.
Pepper is an important spice in the culinary practices of the Indian sub-
continent and also of the other nations world wide

It is also use as an aromatic stimulant in cholera, in weakness following
fevers, in vertigo and coma etc.

As stomachic, it is given in dyspepsia and flatulence, as anti periodic in
malarial fever and as an alternative in paraplegia and arthritic diseases.
Externally, it is valued for its rubefacient properties and as a local application
for piles and some skin diseases.

An infusion of black pepper is used as a gargle for sore throat and hoarseness.
It is also used in scorpion sting.

Externally the pepper fruit is used as a rubefacient and stimulant to the skin
and also as a resolvent.

Finely powdered black pepper, sesame oil are mixed together and heated in a
mild flame, form an effective application over the affected parts in cases of
paralysis.

Extracts of pepper are found to have a hyper coagulative effect in vitro. They
lessen the clotting time by accelerating the thrombin activation and lowering

the heparin level in clotting systems.

Piper Nigrum Side Effects

Because of its hotness, it increases pitta.Hence,it needs to be used carefully in
people with gastritis, burning sensation and sensitive stomach

Because of antiaphrodisiac effect, it needs be used in less quantities or its
long term usage is best avoided in men with infertility problems

It can be taken in moderate quantities during pregnancy, lactation and in
children

Pitta dominant people may face balck pepper allergy in the form of vomiting,

diarrhoea, abdominal cramps, watery eyes etc.
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BETLE LEAF

Taxonomical classification

Kingdom : Plantae
Division : Magnoliphyta
Class : Magnolipsida
Order : Piperales
Family : Piperaceae
Genus : Piper

Species : betle

Vernacular name

Tamil : Vetrilai

English : Betle, Betle pepper, Betle-vine
Telugu : Nagballi, Tamalapaku

Hindi : Paan

Sanskrit : Tambool, Mukhbhushan, Varnalata
Gujarati : Nagarbael

Description

Piper betle Linn.belonging to the Piperaceae family, a dioecious, annual
creeper, climbing by very small adventitious rootless, grows to a height of about one
metre, generally grown in hotter and damper parts of the country.
Distribution

It is extensively found in damp forests and is propagated in India and other
countries in south- East asia, such as Vietnam and China. In India it is found in Uttar
Pradesh, Bihar, Bengal, Orissa, Tamilnadu, Andhra Pradesh and Karnataka. In
Tamilnadu three varites of Piper betle leaves Sirugamani, Karpoori, and vellaikodi are
accessible mostly.
Parts used

The leaves from the betel plant show off many medicinal value and
therapeutic applications.
Action

Carminative, Stomachic, Astringent
Chemical constituents

Piper betle contains a wide variety of biologically active compounds whose

concentration depends on the variety of the plant, season, and climate. The leaf has
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contain Piperol-A, Piperol-B and piper betlol. It also has starch, sugars, diastases and
the aroma of the betel leaf is due to the presence of essential oil, consisting of phenol
and terpens. The various phytochemicals found in the betel plants are chavibetol,
chavicol, hydroxyl chavicol eugenol, methyl eugenol, estragole, piper betol, etc as
the key components.

Phytochemical analysis on leaves revealed the presence of Alkaloids, Tannins,
carbohydrates, Amino acids, and Steroidal components. The chief component of the
leafs is a volatile oil, called Betle oil and contain 2 phenols, betle phenol (Chavibetol

and Chavicol)

Nutritional value per 100g of Piper betle leaf juice

® Jodine - 1.3 mg

e Potassium - 1.1- 4.6 mg

e Vitamin A - 1.9-2.9 mg

e Vitamin B-1 - 13mg

¢ Vitamin B-2 - 1.9- 30 mg

¢ Nicotinic acid - 0.63- 0.89mg

Medicinal uses of Piper betle
It is good for diabetes

Betle laves can help to reduce the overall glucose levels in blood
It is good for cholesterol

Betle leaves have eugenol in them due to which they aid in lowering the
cholesterol levels. Moreover, eugenol also inhibits the amount of cholesterol that is
generated in the liver and can help with reducing the amount of lipids absorbed by the
intestine.
It is an anti-cancer agent

The leaves have phenolic compounds in them can contain a range of properties
such as anti-bacterial, anti mutagenic, antioxidant, and anti-proliferative. They also
have high amounts of phytochemicals, which can help fight cancer. Betel leafs also
help to oxidative stress and eliminates free radicals. Both these factors are important

in preventing cancer.
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It helps heal wounds

Betel leaf extract has extremely strong effects when it comes to healing
wounds. This is because betle leaves are filled with antioxidants. Furthermore, they
are particularly effective against healing wounds that are related to burns.
It helps with depression

Betle leaves chewing will stimulate the activity in the central nervous system,
and helps produce feelings of light-heartedness, wellbeing, and even happiness. Betle
leaves also help produce aromatic phenolic compounds that end up stimulating the
amount of catecholamines in your system,which directly linked with lowering
depression.
It improves oral health

Betle leaves are widely used as a mouth freshener and it preventing a wide
range of oral infections and diseases. Betle leaves also protect your oral cavity from
dental caries.
It protect your gastric system

The phytochemicals that are present in betle leaves have antioxidant and anti-
ulcer properties.
Other uses:

e Betle leafs are advantageous in pulmonary infection in childhood and old
age. The leaves mixed with mustard oil warmed and applied to the chest to
relive cough and intricacy in breathing.

¢ Limited application of the leaf is efficient in procuring sore throat. The
flattened fruit or berry should be mixed with honey and used to reduce
irritating cough

e Betle leafs are helpful for the treatment of nervous pain, nervous
exhaustion and debility. The extract of few leaves, with honey serve up as
a good tonic.

¢ On applied locally, betle leafs are valuable in the treatment of swelling
such as arthritis and orchitis.

e Belte leaf also shows analgesic and cooling properties.

e [tis also a priceless remedy for boils. A leaf is lightly warmed till it gets
soft, and then coated with a layer of castor oil. The oiled leafs is placed

over the inflammation.
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A hot poultice of the leaf or their extract mixed with some bland oil as
refined coconut oil which can be applied to the loins with beneficial results
in lumbago.

The application of leaves coating with oil over the chest during lactation
will increase the secretion of milk.

According to Unani system, these leaves have a sharp taste and good smell
which helps to improve appetite.

It is also used as a tonic for brain, heart, and liver.

It is also helps to promote healthy teeth and skin.

It helps in procurement of disorders in physiological function of the body,
Skin diseases, and several Eye diseases.

It contains vitamins such as thiamine, niacin, riboflavin, and carotene.

In India, leaves are used for curing eczema, lymphangitis, asthma and
rheumatism

Betle leaf also contains diuretic property. Juice of leaves given with milk
or honey helps in easing urination.

The essential oils which contains in the leaves are antibacterial,
antiprotozoal, and antifungal properties.

The leaves are nutritive and hold considerable quantity of vitamins and
minerals and therefore, six leaves with a small bit of slaked lime are said
to be equivalent about 300ml of cow milk mainly for the vitamin and
mineral nutrition

The leaves also hold the enzymes like diastase and catalase as well as
major amount of all the essential amino acids except lysine, histidine and

arginine, which are found only in traces.
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MADRAS PEA PUMPKIN (MUSUMUSUKKATI)

Scientific classification

Kingdom : Plantae

Order : Cucurbitales

Family : Cucurbitaceae

Genus : Mukia

Species : M.maderaspatana

Binomial Name : Mukia maderaspatana (L.)M.Roem
Synonyms : Cucumis maderaspatanus L.

Vernacular Names:

English : Rough bryony, Madras pea pumpkin
Hindi : Agumaki, Bilari
Tamil : Musumusukkai
Telugu : Noogudos, Kooturubudana
Malayalam : Mukkalbeeram, Chitrate
Sanskrit : Abilekhaha

Distribution:

Mukia maderaspatana (L.) M. Romer. is an annual monoecious tendril
climber, belonging to the family Cucurbitaceae. It is commonly called Musumusukkai
in Tamil. It is distributed throughout and subtropics of the World and is propagated in
India, Sri Lanka and other countries in South-East Asia, such as Mainland Southeast
Asia and Maritime Southeast Asia, Ryukyu and Yaeyama islands. In India it is mainly
found in Uttar Pradesh, Arunachal Pradesh, Tamilnadu, Kerala, Andra Pradesh and

Andaman and Nicobar islands.

Description:

M. maderaspatana is a prostrate or climbing, muchbranched, annual herb with
spreading bristly hairs and simple tendrils (Fig. 1). The leaves are alternate and
broadly triangular in outline. These leaves are 3-5 lobed and 3 to 11 cm in length.
Their apices are acute, base deeply cordate, irregularly dentate, dark green coloured.
Flowers are small, pale yellow in colour. Male flowers are fascicled on very short

peduncles while the female flowers are usually solitary and sessile. Fruits are
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popularly known as berry and are globose-ellipsoid, up to 1.5 cm in diameter. These
are pale green in colour with longitudinal cream stripes and turn reddish when ripe.
The seeds are 4 mm long and 2 mm broad and are present in numerous numbers.
Chemical constituents:

The leaves contains mainly Dichloroacetic acid, 4-methylpentyl ester, 2-
Butyn-1, 4- methoxy and also showed the presence of other constituents like
flavanoids, carbohydrates, tannins, phenolic compounds, uncharacterized steroids,
triterpenes, alkaloids, catechins and saponins . Eugenol is the major component found
in the whole plant of mukia maderaspatana and it is responsible for its repellent
property.

Pharmacological Actions:

Expectorant

Anti microbial

Antioxidant

Antihypertensive

Hepatoprotective

Anti hyperglycemic

Diuretic

Anti Inflammatory

Diaphoretic

Aperient

Carminative

Laxative

Vermifuge

Sudorific
Traditional uses:

% In Siddha

e The root and leaves used to treat fever, dyspnoea, abdominal disorders,

hepatic disorders, bronchitis, impotency, cough and vomiting.

e The leaf decoction is used to treat hypertension and Nasobronchial

diseases.

e The decoction or choornam prepared with Root of Musumusukkai will

cure vomiting and Heart diseases.
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® The drug is an main ingredient in Musumuskkai choornam, kapha roga
mathirai, Chandanadi ghirtham, maha kalyana ghirtham.
+» In Ayurveda
e The plant is used to treat asthma, cough, burning sensation, dyspepsia,
flatulence, colic, constipation, ulcer, neuralgia and vertigo
e The fruits are reportedly used in the treatment of dysuria, piles, polyuria
and tuberculosis.
e The drug is an ingredient in Ayurvedic preparation like Pipalyasava,
Rasayanarishta, Srikandasava and Manasamithravadagam
¢ In Naturopathy
e The plant drug is claimed to strengthen lungs and other organs associated
with breathing and controls wheezing, allergy, dry cough, sneezing,
lethargy, tuberculosis and asthma.
+ In Ethnomedicine
¢ Folkloric traditional medicines claims that the leaves and tender shoots are
useful as aspirants, diuretic, stomachic, antipyretic, antiasthmatic,
antitussive, antihistaminic and as an expectorant
e [eaf paste is externally applied to wounds ,scabies and the ringworm
infection
e [eaf extract is consumed internally to cure piles; applied to the hair to
blacken the grey hair
e Decoction root is used for the relief of tooth-ache
e Leaf juice prepared using rice fermented water is taken orally to reduce
bile accumulation(pitham)
e [eaf powder is consumed with rice water to reduce chest pain
e Leaf juice with gingelly oil is applied topically on the head before taking
bath to cure asthma.
e Root extract combined with Cuminum cyminum is used treat
spermatorrhoea.
¢ Fruit is used in the treatment of paronychia
e [eaf paste is mixed with jaggery is administered for the removal of the

effect of poison in of scorpion bite.
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*

In livestock health and diseases

® Mukia maderasapatana is widely used in the health care of livestock

¢ In Andrapradesh the leaves, pounded with garlic, pepper and cumin are
used for treating hygroma in cattle.

e Jtis also useful in increasing body immunity and in controlling
digestive disorders of cattles.

® The plant in combination with other medicinal plants is used to treat a
number of live stock diseases such as adenitis, piroplasmosis, plague,

anthrax, rabies, madness, anaplasmosis and gastroenteritis.

Other Uses

The tender shoots and bitter leaves are used as an aperients in India and are
taken for vertigo and biliousness

The leaf —sap is used as a wound dressing, leaves in poultice for burns, and the
sap 1s given for small children for amoebiasis.

Dried powered leaves are dusted over scabies; and the plant ash in castor oil is
rubbed over scarifications and for headache.

In Nigeria the plant is used as a preventive 1 or a cure for ‘oka’, a disease of
children’s heads

The plant is said to have expectorant properties.

In Senegal, the fruit is used as a vermifuge, the leaves are used for treating
mental disorders.

The root is chewed to relive facial neuralgia, toothache etc.
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COW’S MILK

Vernacular names

English - Milk
Hindi - Dudh
Tamil - Palu
Telugu - Palu
Sanskrit - Dugdha
Malayalam - Musu, pala

Characters

Cow’s milk is an opaque white or yellowish white, emulsive, faintly alkaline
fluid, a little more viscous than water, taste is sweet and bland, odour faint and
peculiar.

The yellowish white colour of the milk is due to the suspended fat globules.
On standing, the milk settles out in to 3 layers. The layers at the bottom of the vessel
contain bacteria, cells and dirt.

The middle layers contains milk plasma, and a small amount of fat

The layers of the top contains fat and a considerable number of bacteria which
are carried up being attached to the fat globules.

Raw milk is spoiled after 10-12 hours, after which it is indigestible and

harmful and act as as poison to the system.

Constituents

Cow’s milk contains all the elements necessary for growth and nutrition of
bones, nerves, muscles, and other tissues. It also contains vitamins, which are nature
antidote to rickets, scurvy, and other results from defective nutrition.

Cow’ milk contains large proportion of phosphate, an important salt required
for the formation of bone and for the proper coagulation of blood. The other minerals
constituents are potassium and magnesium phosphate.

The inorganic constituents of milk are gases such as carbon dioxide, nitrogen,
and oxygen in solution and mineral salts as compounds of calcium, potassium,
sodium, phosphorous and chlorine.

Cow’s milk contains a little more salts and fat and much less sugar then the
breast milk the protein content of the Cow’s milk, is much less efficient than that of

breast milk. In cow’s milk the protein is present in the form of case in combination
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with calcium and is in the form of colloidal particles which can be seen with the ultra

microscope. The other protein constituents are lactalbumin and lactoglobbulin.

A Comparison of breast, cow’s and buffalo’s milk

Components Breast milk Cow’s milk Buffalo’s milk

Salts 0.1 0.5 0.7

Fat 3.0 3.5 6.0
Casein 0.4 2.8 -
Lactalbumin 1.1 0.7 -

Sugar 6.5 4.5 -

Total solids 11.1 12.0 17.2
Water 88.9 88.0 82.8

Uses:

e (Cow’s milk is demulcent, nutrient, cardiac tonic, promotes memory, promotes

strength and longevity and increases the secretion of semen.

e The milk is peculiarly adapted for all the children, the aged, wounded,

emaciated , starved or those exhausted by sexual excess, for patients suffering

from, chronic fever, mental diseases, gastric ulcer and cancer of the stomach

intestinal disorders.

e Milk is useful in relieving irritation of the respiratory and digestive tract.

e Milk is a very effective remedy in poisoning by corrosive sublimate, copper

sulphate and even by corrosive acids
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4. MATERIALS AND METHODS

Selection of the test drug:

The test drug Pooram was selected for the purification

Procurement of the raw drugs:
Pooram was procured from the reputed country shop in Nagercoil. Pepper,
Betle leafs and cow’s milk is purchased from local market in Tirunelveli. The plant

Musumusukkai was collected from local areas in Tirunelveli.

Identification and Authentication of the raw drugs:

The mineral drug is identified and authenticated by Pharmacologist in Siddha
Central Research Institute (SCRI), Arumbakkam, Chennai. The herbs are identified
and authenticated by Botanist, Siddha Medicinal Plants Garden (SMPG), CCRS,

Mettur Dam, Salem.

Purification of Pooram- Process 1

Required materials:

1. Pooram - 35gm

2. Piper Betel leafs - 8.75 gm

3. Pepper - 8.75 gm

4. Water - 1.3 litre
Method of Purification:

Piper betle leaves and Piper nigrum seeds were ground together and made in
to a karkam (poultice). Then water was taken in a medium size mud pot and the
poultice was mixed in that water. Pooram (raw) was covered with a piece of clean dry
cloth, so that it was not exposed outside. The good twine was taken and tied the cloth
with Pooram with one end and another end was tied with the bamboo stick and which
was placed horizontally over the opening of the mud pot. The raw drug Pooram in
cloth was dipped in the above mixture of water and poultice. The vessel was
constantly heated till mixture of water reduced by three fourth of its volume. Finally
the Pooram was taken out from the cloth, washed with clean water and dried in
sunlight and stored in the container. This purified Pooram was prepared at

Palaymkottai Siddha Medical College, Gunapadam Lab.
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PURIFICATION METHOD 1

Karkam of betel and pepper

Cross beamed machine (thula
iyandiram) : Immersel method

Purified
Pooram
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Purification of Pooram- Process 2

Required materials:

1. Pooram - 35gm

2. Musumusukkai juice - 325ml

3. Cow’s Milk - 325ml
Method of purification

A single piece of pooram is placed in a mud plate and heated. The first juice
of musumusukkai is instilled over the pooram drop by drop (surukku) till the juices
over, then consolidify (surukku) with cow’s milk. After finishing the process, pooram
is taken and scrap out the soot coated over it to get in purified form. This purified

Pooram was prepared at Palayamkottai Siddha Medical College , Gunapadam Lab.
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PURIFICATION METHOD 2
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ANALYTICAL STUDY OF POORAM

The Pooram was subjected to the following analytical studies like
physicochemical analysis, Biochemical analysis, and Quantitative analysis by using
sophisticated instruments.

4.2 QUALITATIVE ANALYSIS:

The Unpurified Pooram (P1), Purified Pooram Process I (P2) and Purified
Pooram Process II (P3) were subjected to Physico-chemical analysis. This study was
done at Department of Biochemistry, Govt. Siddha Medical College, Palayamkottai,
Tirunelveli, and Centre for Plant Biotechnology, Department of Botany, St. Xavier’s
College (Autonomous) Tirunelveli.

4.2.1 PHYSICO -CHEMICAL ANALYSIS

The Physico - chemical parameters of unpurified Pooram and purified

Pooram by two methods were studied by the following Proceduces
e Colour:

About 5 gm of Unpurified Pooram(P1), Purified Pooram process 1(P2) and
Purified Pooram process II (P3) samples were taken in a clean glass and tested for its
colour by viewing visually

¢ Odour:

About 5 gm of Unpurified Pooram (P1), Purified Pooram process I(P2) and
Purified Pooram process II (P3) samples were placed in separately in 100ml of beaker
and tested for its odour by wafting the air above the beaker.

¢ Loss of weight

Loss of weight is estimated by the formula [(Weight of the sample before
purification - Weight of the sample after purification) / Weight of the sample before
purification] x 100

¢ Determination of Moisture Content (Loss on Drying):

5 g of the drug without preliminary drying was weighed accurately in a tared
evaporating dish, dried at 105°C for 5 hours, cooled in desiccator and weighed. Later
the drying and weighing process was continued at one hour interval until difference
between two successive weighings of sample corresponds to not more than 0.25
percent. When the constant weight was obtained the percentage of moisture content

was calculated with reference to the air dried drug
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Calculation:

Loss in weight of test drug
Percentage of loss on drying at 105°C = ----------=-==mmmmmmmmmmmmm oo x 100
Weight of test drug taken

¢ Determination of Total Ash
2 to 3 g of drug was weighed in the pre weighed and tared Gooch crucible was
kept in the muffle furnace at a temperature not exceeding 450°C until free from
carbon then cooled and weighed and the percentage of the total ash content were

calculated with reference to the air dried drug

Calculation:

Weight of the ash
Percentage of total ash = -------------- x 100
Weight of test drug taken

¢ Determination of Acid Insoluble Ash
The ash obtained from total ash was boiled with 25ml of dilute hydrochloric
acid for 5 minutes and insoluble matter were collected in an ash less filter paper,
washed with hot water and ignited to constant weight. Later the percentage of the acid

insoluble ash content was calculated with reference to the air dried drug.

Calculation:

Weight of the acid-insoluble residue
Percentage of acid-insoluble ash = - T x 100
Weight of test drug taken

¢ Determination of Water Soluble Ash
The ash obtained from total ash content was boiled with 25 ml of water for 5
minutes and insoluble matter were collected in an ash less filter paper, washed with
hot water and ignite for 15 minutes at a temperature not exceeding 450°C the weight
of the insoluble matter were subtracted from the weight of the ash. The difference in
weight represents the water soluble ash and the percentage of the water soluble ash

content were calculated with reference to the air dried drug.

¢ Determination of water soluble extractive
S5g of coarsely powdered air dried drug was macerated with 100ml of

chloroform-water in a closed flask for twenty-four hours, shaken frequently during six
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hours and allowed to stand for eighteen hours. After filtering the solution 25ml of this
filtrate was evaporated in a tared flat bottomed shallow dish, and dried at 105°C until
a constant weight was obtained. Later the percentage of water-soluble extractive with
reference to the air-dried drug was calculated.

Calculation:

Weight of the extract 100
Percentage of water soluble extract = ---------==-=-=m--ommmommmmm o x 100
Weight of sample taken

¢ Determination of alcohol soluble extractive
5g of coarsely powdered air dried drug was macerated with 100ml of absolute
alcohol in a closed flask for twenty-four hours, shaken frequently during six hours and
allowed to stand for eighteen hours. After filtering the solution 25ml of this filtrate
was evaporated in a tared flat bottomed shallow dish, and dried at 105°C until a
constant weight was obtained. Later the percentage of alcohol-soluble extractive with

reference to the air-dried drug was calculated.

Calculation:

Weight of the extract 100
Percentage of alcohol soluble extract = -------=--===-=mmmommmmmmmm oo x 100
Weight of sample taken

¢ Determination of pH

The pH of the Unpurified Pooram (P1), Purified Pooram Process I(P2) and
Purified Pooram Process 1I (P3) were estimated as per the method prescribed in the
Indian standard (IS)APHA 4500 H+A,B. The procedure was done at Centre for Plant
Biotechnology, Department of Botany, St. Xavier’s College (Autonomous)
Tirunelveli.

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 transferred in to a 50 ml beaker and tested for pH using

digital pH meter.
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CHEMICAL EVALUVATION OF TEST DRUG

Sgm of unpurified Pooram (P1), purified Pooram method I (P2) & purified
pooram method 2 (P3) were taken in a 250ml 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 100ml with distilled
water. This preparation is used for the qualitative analysis of acidic/ basic radicals and
biochemical constituents in it. This chemical analysis of Pooram is done at
Biochemistry Lab, Govt.Siddha Medical college,Palayamkottai,Tirunelveli and
Centre for Plant Biotechnology, Department of Botany, St. Xavier’s College

(Autonomous), Tirunelveli.

Qualitative Analysis:

A preliminary test for Copper, Sodium, Silicate and Carbonate

S.NO CHEMICAL TEST OBSERVATION | INFERENCE

1 Test for Silicate
a) A little (500mg) of the sample is

shaken well with distilled water. Sparingly not Absence of
b) A little (500mg) of the sample is soluble Silicate
shaken well with con. HCI1
/Con.H,SOq4
2 Action of Heat:

A small amount of the sample is

taken in a dry test tube and heated White fumes Presence of
gently at first and then strong. evolved Carbonate
3 Flame test:

A small amount (500mg) of the
sample is made into a paste with con
.HCl in a watch glass and introduced | Bluish green flame Absence of
in to the non luminous part of the not appeared. Copper

Bunsen flame.
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Ash test:
A filter paper is soaked in
to a mixture of sample and dil.

cobalt nitrate solution and

Yellow colour flame

Presence of

introduced in to the Bunsen flame appeared. Sodium
and ignited.
TEST FOR ACID RADICALS
SL.NO EXPERIMENTS OBSERVATIONS INFERENCE
1 Test for Sulphate:
) A white precipitate is Indicates the
2ml of the extract is added to 5%
formed presence of Sulphate
barium chloride solution
2 Test for Chloride: Indicates the
A White precipitate is
The extract is treated with silver presence of
formed.
nitrate solution Chloride.
3 | Test for Phosphate:
Indicates the
2ml of the extract was treated with Absence of Yellow
absence of
2 ml of con. HNOj3 and 2ml of dil. precipitate.
Phosphate.
Ammonium molybdate solution.
4 Test for Carbonate: No brisk Indicates the
The substance is treated with efferversence is absence of
concentrated HCI formed Carbonate
5 Test for Nitrate:
Igm of the substance was heated
‘ _ Brown gas was not Indicates the
with copper turning and
evolved absence of Nitrate.
concentrated H,SO,4 and viewed the
test tube vertically down.
6 | Test for Sulphide:

1 gm of the substance was treated

with 2ml of con.HCL.

Rotten egg smell is

not evolved

Indicates the

absence of Sulphide




7 | Test for Fluoride & Oxalate: Indicates the
2ml of extract was added with 2ml absence of Fluoride
of dil. Acetic acid and 2 ml dil. Absence of Cloudy & Oxalate were
Calcium chloride solution and appearance absent
heated.
8 Test for Nitrite:
3 drops of the extract was placed on
a filter paper, on that 2 drops of dil. Characteristic Indicates the
acetic acid and 3drops of dil. changes not appeared | absence of Nitrite
Benzidine solution were placed
TEST FOR BASIC RADICALS
SL.NO EXPERIMENTS OBSERVATIONS INFERENCE
1 Test for Lead:
2 ml of the extract was added with 2 Indicates the
ml of dil. potassium iodine solution Yellow precipitate is absence of Lead
not formed
2 Test for Copper
One pinch(50mg) of substance was
made into paste with con.HCL in Blue colour precipitate Indicates the
watch glass and introduced into the is not formed absence of Copper
non-luminuous part of the flame
3 Test for Aluminium:

In the 2 ml of extract dil. sodium
hydroxide was added in 5 drops to

€XCESS

Yellow colour was not

formed

Indicates the
absence of

Aluminium
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Test for Ferric Iron:

The extract is acidified with glacial

No blue colour is

Indicates the

absence of Ferric

acetic acid and potassium ferro formed
. [ron
cyanide
5 Test for Ferrous Iron: )
. _ _ Indicates the
The extract is treated with Blood red colour is
S ' presence of ferrous
Concentric nitric acid ammonium formed ‘
iron
thiocynide solution
6 Test for Zinc
The extract is treated with No white precipitate is Indicates the
ferrocyanide solution. formed absence of Zinc
7 Test for Calcium:
2ml of the above prepared extract . S Indicates the
. . No White precipitate is
taken in a clean test tube, to this add absence of
‘ formed. )
2ml of 4% ammonium oxalate Calcium
solution
8 Test for Magnesium )
_ . . o Indicates the
In 2 ml of extract dil. Sodium White precipitate not
‘ ‘ ' absence of
hydroxide solution was added in formed ]
Magnesium
drops to excess
9 Test for Ammonium: )
Indicates the
In 2ml of extract 1 ml of Nessler’s Brown colour not
' ‘ absence of
reagent and excess of dil. Sodium formed '
) ) Ammonium
hydroxide solution were added
10 Test for Potasssium:

A pinch (25mg) of substance was
treated with 2 ml of dil. Sodium
nitrite solution and then treated with 2
ml of dil. cobalt nitrate in 30% dil.

glacial acetic acid

Yellowish precipitate

not formed

Indicates the
absence of

Potassium
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11

Test for Sodium

2 pinches (50mg) of the substance
was made into paste by using HCL
and introduced into the blue flame of

Bunsen burner

Yellow colour flame

appeared

Indicates the
presence of

Sodium

12 Test for Mercury
2ml of the extract was treated with Yellow precipitate Presence of
2ml of dil. sodium hydroxide solution formed Mercury
13 Test for Arsenic
2ml of the extract was treated with Brownish red Indicates the
2ml of dil. sodium hydroxide solution | Precipitate not formed | absence of Arsenic
OTHER CONSTITUENTS
SL.NO EXPERIMENTS OBSERVATIONS INFERENCE
1 Test For Starch
No blue colour was Indicates the
The extract added with weak iodine
. formed absence of Starch
solution
2 Test For Reducing Sugar
5 ml of Benedict’s qualitative
Indicates the
solution is taken in a test tube and No colour change
absence of
allowed to boil for 2 minutes and occurs .
Reducing Sugar
add 8 to 10 drops of extract and
again boil it for 2 min.
3 Test for the Alkaloids
Reddish Brown

a)2 ml of the extract is treated with
2 ml of dil. potassium Iodide
solution

b)2ml of the extract is treated with

2ml of dil. Picric acid

precipitation was not

formed

Yellow precipitation not

formed

Indicates the
absence of

Alkaloids
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Test for Tannic acid Indicates the

_ . _ No blue black _
The extract is treated with Ferric L absence of Tannic
‘ precipitation is formed )
chloride acid
Test for Unsaturated Compounds Indicates the
Potassium per magnate solution is It does not get absence of
added to the extract decolourised Unsaturated

Compounds

Test for Amino acid

One or two drops extract is placed
Indicates the
on a filter paper and dried well.
Violet colour is formed | presence of Amino
After drying, 1% ninhydrin is
o acid
sprayed over the same and dried it

well.
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4.3 QUANTITATIVE ANALYSIS:
4.3.1. ICP-OES:
The study was carried out using Perkin Elmer Optima 5300 DV done at

Sophisticated Analytical Instrumentation Facilities, Indian Institute of Technology —

Madras, Chennai, Tamil nadu, India.
T—_——

Perkin Elmer Optima 5300 DV was used for standard ICP-OES analysis. The
Emission spectrometry is based on the principle that atoms or ions in an excited state
tend to revert back to the ground state and in so doing emit characteristic wavelength
and intensity of that light is proportional to the concentration of that particular
element in the sample solution. ICP-OES is widely employed for the estimation of
metals and metalloids at trace, minor and major concentrations. The elemental
composition of a sample is often an important part of the information needed to assess

its properties.

Principle:

In this technique, the high temperature plasma source atomizes the sample and
excites the atoms resulting in emission of photons. The atoms of each element in the
sample emit specific wavelength of light. The emission spectrum from the plasma is
dispersed by an optical spectrometer, so that intensities of the individual wavelength
can be measured. The number of photons emitted is directly proportional to the
concentration of the element. The photon may be detected either sequentially or
simultaneously. Quantitative analysis is achieved by measuring the intensity of these

specific wavelengths and after performing the calibrations using known standards.
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ICP-OES operating conditions:

Rf frequency : 40 M Hz
Range : 165-782 nm
Detection limit : Upto ppm level using SCD detector

Sample required:

Sample required is about 10-20 mg for solids and approximately 25 ml for

liquids samples should be non-explosive and non-corrosive.

Sample preparation:

Weigh 0.25 g of test sample and transfer into a linear provided with the
instrument

Slowly add 9 ml of Nitric acid or Sulphuric acid such that no piece of sample
sticks on the slide

Mix thoroughly and reacting for few minutes

Place the liner in the inner jacket

Close the screw cap hand-tight in clockwise direction

Seal the vessel and place the rotor fixed in microwave

Set the temperature to 180°C for 5 minutes, hold at 180°C for atleast 10
minutes.

Allow the vessels to cool down to a vessel interior temperature below 60°C
and to a vessel surface temperature (IR) below 50°C before removing the rotor
The digested sample was made upto 100 ml with Millipore water

If visible insoluble particles exists, solution could be filtered through
whatmann filter paper

Transfer the digested solution into plastic containers and label them properly.
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4.3.2. FTIR:

The study was carried out using The Perkin Elmer Spectrum 1 FTIR
instrument done at V.O.Chidambaram college, Tuticorin. Tamil Nadu

The Infrared spectrum originates from the vibrational motion of the molecule.
The vibrational frequencies are a kind of fingerprint of the compounds. This property
is used for characterization of organic, inorganic and biological compounds. The band
intensities are proportional to the concentration of the compound and hence
qualitative estimations are possible. The IR spectroscopy is also carried out by using

Fourier transform technique.

Description:

The Perkin Elmer Spectrum 1FTIR instrument consists of globar and mercury
vapour lamp as sources, an interferometer chamber comprising of KBr and mylar
beam splitters followed by a sample chamber and detector. Entire region of 400-4500
cm™ is covered by this instrument. The spectrometer works under purged conditions.
Solid samples are dispersed in KBr or polyethylene pellets depending on the region of
interest. This instrument has a typical resolution of 1.0 cm'l.Signal averaging, signal
enhancement, base line correction and other spectral manipulations are possible.

The interference pattern obtained from a two beam interferometer as the path

difference between the two beams is altered, when Fourier transformed, gives rise to
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the spectrum. The transformation of the interferogram into spectrum is carried out

mathematically with a dedicated on-line computer.

Model : Spectrum 1 FTIR spectrometer

Scan range : MIR 450-4500 cm™

Resolution : 1.0cm™

Sample required : 50 mg solid or liquid. 58
Sample preparation:

Solid : KBr or Nujol mull method

Liquid : CsI/ T1Br Cells

Gas : Gas cells

/ Fixed Mirror \

i Moving
Mirror

=
Sample
Cell
m<
IR Half -
Sensor Silvered
Mirror

\ IR Source /

The sample was grounded using an agate motor and pestle to give a very fine

KBr method :

powder. The finely powder sample was mixed with about 100 mg dried potassium
bromide salt. The mixture was then pressed under hydraulic press using a die to yield
a transparent disc (measure about 13 mm diameter and 0.3 mm in thickness) through

which the beam of spectrometer passed.

Applications:

Infrared spectrum is useful in identifying the functional groups like —OH, -CN,
-NH2, etc. Also quantitative estimation is possible in certain cases for chemical,
pharmaceuticals, petroleum products, etc. Resins from industries, water and rubber

samples can be analysed. Blood and food materials can also be analysed.
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4.3.3. X-RAY POWDER DIFFRACTION (XRD) :

The study was carried out using PXRD instrument done at Manonmaniam
Sundaranar University, Tirunelveli.

XRD is a compact advanced instrument. When X-rays falls over a crystal, it
diffracts in a pattern characteristic to its structure. A diffraction pattern plots Intensity
against the angle of detector, 2. Diffraction occurs when light is scattered by a
periodic array with the range of order, producing constructive interference at specific
angles. The pattern contains information about the atomic arrangement in crystal.
Amorphous materials like glass do not have periodic array with long range order, so

they do not produce any significant diffraction pattern.

Sample required: 25gm to be submitted.
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Sample preparation:

e Approximately 1gm is kept as a reference, 5gm is taken for sample
preparation and the remainder is used for preparation of decalcified, fractioned
2-20p and less than 2pu samples.

e Sample is disaggregated in waring blenders with 250ml hot distilled water
until no lumps of sediment are visible.

e The sample is centrifuged and the wash-water is decanted.

¢ Then the sample is allowed to dry and disaggregated manually with a mortar
and pestle.

e (Coarse grained sample is reduced to silt size.

e Then itis placed in mortar and pestle grinders and heat generated grinding
done under butanol for 2 hours.

e After grinding, butanol is evaporated under heat lamps.

e The ground sample is treated with trihexylamine acetate.

e Then the sample is pressed into sample holder.

Benefits:

It serves a major role in all stage of drug development, testing and production.
It is an essential part of analytical research and development, quality control of the
active ingredients, excipients and final products. It helps in elucidation of the relevant

polymorphic and pseudo-polymorphic forms in pharmaceutical development.

Advantage :

The PXRD analysis of crystalline compounds gives a diffraction pattern
consisting of a well defined, narrow, sharp and significany peak while amorphous
materials do not give clear peaks rather the pattern has noise signals, smeared peak or
it can have some short order bumps. Powder XRD is used to determine the
crystallinity by comparing the integrated intensity of the background pattern to that of
the sharp peaks.
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4.3.4. SCANNED ELECTRON MICROSCOPY (SEM):

The study was carried out using The Quanta 200 FEG Scanning electron
microscope done at Sophisticated Analytical Instrumentation Facilities, Indian
Institute of Technology — Madras, Tamil Nadu.

A SEM is essentially a high magnification microscope, which uses a focused
scanned electron beam to produce images of the sample, both top — down, and with
the necessary preparation and sample preparation, cross-section. The Quanta 200 FEG
scanning electron microscope (SEM) is a versatile high resolution scanning electron
microscope with three modes of operation namely,

High vaccum (HV) mode for metallic (electrically conducting) sample,

Low vaccum (LV)) modes for insulating, ceramic, polymeric (electrically
insulating) and Environment scanning electron microscope (ESEM) for biological

samples respectively.

Apart from giving the high resolution surface morphological images, the

Quanta 200 FEG also has the analytical capabilities such as detecting the presence of
elements down to boron on any solid conducting materials through the energy
dispersive X-ray spectrometry (EDX) providing crystalline information from the few

nanometre depth of the material surface via electron back scattered detection (BSD)
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system attached with microscope and advanced technological PBS (WDS) for
elemental analysis.
Resolution : 1.2 nm gold particle separation on a

carbon substrate

Magnification : From a minimum of 12X to greater than
1,00,000 X
Application : To evaluate grain size, particle size distributions,

material homogeneity and inter metallic
distributions.
Sample required:

Any dimension (Height or Diameter) less than 10 mm.The ideal shape of a
sample is that of a button on a shirt. However, the other sizes can also be
accommodated only after the discussion with the system operator. If the sample is not
electrically conducting, it will require silver or gold coating.

If the sample is a powder, make a normal button size pellet of the sample.If
the sample is insulator or polymeric or electrically non-conducting it needs to be

coated with carbon.

Calculation of the particle size:

The horizontal line in the right corner of the micrograph corresponds to micro
in length would be given. A comparison could be made between the length of the
particles visible in the micrograph with this line and the length of the particles was

calculated.

Sample preparation:

Sample preparation can be minimal or elaborate for SEM analysis, depending
on the nature of the samples and the data required. Minimal preparation includes
acquisition of a sample that will fit into the SEM chamber and some accommodation
to prevent garge build-up on electrically insulating samples. Most electrically
insulating samples are coated with a thin layer of conducting material, commonly
carbon, gold, or some other metal or alloy. The choice of material for conductive
coatings depends on the data to be acquired. Carbon is most desirable if elemental
analysis is a priority, while metal coatings are most effective for high resolution

electron imaging applications.
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5. RESULTS

5.1. QUALITATIVE ANALYSIS
5.1.1. The Results of Physico-chemical Analysis
Tablel: Organoleptic evaluation of Unpurified Pooram(P1), Purified Pooram

method I(P2)and Purified Pooram method II(P3).

S.No | Parameter P1 P2 P3 Method Of
Testing
1 Colour Floral Whitish Whitish By visual
white yellow yellow
2 Odour Odourless Odourless Odourless Olfactory
examination
3 Nature Powder Powder Powder By visual

P1 — Unpurified Pooram, P2 - Purified Pooram method I, P3 - Purified Pooram method II

Table2: Phsico-chemical evaluation of Unpurified Pooram (P1), Purified Pooram

method I(P2) and Purified Pooram method II(P3).

S.NO | PHSICOCHEMICAL P1%in w/w P2%in w/w P3%in w/w
PARAMETERS mg/g mg/g mg/g
1 Appearance Floral white Whitish Whitish
crystalline yellow Yellow

powder powder powder

2 Total ash value 0%Ash 0%Ash 0%Ash
content content content

3 Acid insoluble ash - - -

4 Water soluble ash - - -

5 Water soluble extractive 0.414% 0.075% 0.447%

6 Alcohol soluble 1.23% 0.298% 0.983%

extractive

7 Moisture content 4.73% 4.69% 4.54%

8 pH 5.5 5 4.19

9 Loss of weight - 8.57 g% 5.71 g%
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5.1.2. The Results of Chemical Analysis

Table 3: Preliminary test For Sodium, Copper, Silicate and Carbonate

S.No Procedures P1 P2 P3
1 Test for silicate - - -
2 Action of Heat - - -
3 Flame test - - -
4 Ash test + + +

“+” present, “-” absent P1 — Unpurified Pooram, P2 - Purified Pooram method I, P3 - Purified Pooram method II

Table: 4 Test For Basic Radicals

Procedures

P1

P2

P3

Test for Ammonium

Test for Lead

Test for Copper

Test for Aluminium

Test for Zinc

Test for Calcium

Test for Magnesium

Test for Ferric Iron

Test for Ferrous Iron

Test for Potassium

Test for Sodium

Test for Mercury

+

13

Test for Arsenic

“+” present, “-” absent P1 — Unpurified Pooram, P2 -

Purified Pooram method I, P3
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Table 5: Test for Acid Radicals

S.NO

PROCEDURE

A\ |

V2

V3

Test for Sulphate

—+

—+

Test for Chloride

+

Test for Phosphate

Test for carbonate

Test for Nitrate

Test for Sulphide

N N Oy B W

Test for
Fluoride&Oxalate

Test for Nitrate

“4” present, “-” absent P1 — Unpurified Pooram, P2 - Purified Pooram method I, P3 - Purified Pooram method II

Table 6: Test for Other Constituents

S.NO

PROCEDURE

P1

P2

P3

Test for Starch

Test for Reducing sugar

Test for Alkaloids

Test for Tannic acid

| B W N

Test for Unsaturated

compounds

Test for Amino acid

+

Test for Albumin

“4” present, “-” absent P1 — Unpurified Pooram, P2 - Purified Pooram method I, P3 - Purified Pooram method II

77




5.2. QUANTITATIVE ANALYSIS

5.2.1. Inductively Coupled Plasma —Optical Emission Spectrometry (ICP-OES)

Weight of the unpurified Pooram (P1): 0.39120g

Weight of the purified Pooram Method1 (P2): 0.47020g

Weight of the purified Pooram Method 2 (P3): 0.29170g

Table 7: Result of Quantitative analysis by ICP-OES

. Purified Purified
Unpurified
Wavelength Pooram Pooram
S.No | Elements . Pooram (P1)
in nm mg/L Process1(P2) Process2
mg/L (P3) mg/L
1 Aluminium | Al 396.152 BDL BDL BDL
2 Arsenic As 188.979 BDL BDL BDL
3 Calcium Ca 315.807 22.080 01.000 1.254
4 Cadmium Cd 228.802 BDL BDL BDL
5 Copper Cu 327.393 BDL BDL BDL
6 Mercury Hg 253.652 06.601 4.858 4412
7 Nickel Ni 231.604 BDL BDL BDL
8 Lead Pb 220.353 BDL BDL BDL
9 Phosphorus | P 213.617 116.111 56.88 86.35

BDL - Below Detection Level
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5.2.2. X-RAY POWDER DIFFRACTION (XRD)
Graph 1: X-ray powder diffraction study of Unpurified Pooram (P1)

Counts

Vidyarani - P1

2000 —

1000 —

20 30 40 50 60 70
Position [2Theta]

File:P1 raw — Type: 2Th/Th locked — Start: 10.0084° — End: 79.984° — Step: 0.0170° — Step time: 3.2305 s — Temp: 25° (Room)

BACKGROUND AND INTENSITY FILTERED
Table 8: Peak (detected) P1

Angle d value Intensity Intensity %
2-Theta Angstrom Count %
10.9528 8.07808 1.29 0.06
20.4457 4.34387 117.55 5.55
21.5058 4.13208 451.62 21.32
26.4218 3.37337 54.65 2.58
28.2283 3.16146 2117.85 100.00
29.4818 3.02983 61.29 2.89
29.9659 2.98198 67.16 3.17
31.7627 2.81728 62.23 2.94
32.9167 2.72110 160.99 7.60
37.3168 2.40974 23.39 1.10
40.3051 2.23771 166.65 7.87
42.4510 2.12943 21.81 1.03
43.8801 2.06334 294.90 13.92
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46.1581 1.96667 280.99 13.27
50.9651 1.79189 29.55 1.40
52.9827 1.72831 84.83 4.01
58.2569 1.58378 267.00 12.61
63.0717 1.47398 104.26 4.92
65.8775 1.41784 78.02 3.68
68.4673 1.37039 71.91 3.40
75.9137 1.25342 55.14 2.60
77.2147 1.23449 67.32 3.18
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Graph 2:X-ray powder diffraction study of Purified Pooram(P2)

Counts

Vidyarani - P2

800 —

600 —

400 —

200 —

L L L L L L B B L B L
20 30 40 50 60 70

Position [2Theta]

File:P2 raw — Type: 2Th/Th locked — Start: 10.0084° — End: 79.984° — Step: 0.0170° — Step time: 3.2305 s — Temp: 25° (Room)

Table 9: Peak (detected) P2

Angle d value Intensity Intensity
2-Theta Angstrom Count ZZ
21.6840 4.09851 245.68 28.41
28.4270 3.13982 864.77 100.00
31.8839 2.80684 38.25 4.42
33.0825 2.70784 63.20 7.31
40.4547 2.22978 120.73 13.96
44.0071 2.05768 170.33 19.70
46.3886 1.95744 195.74 22.64
53.0927 1.72499 50.46 5.84
58.4156 1.57986 172.83 19.99
63.0685 1.47404 96.89 11.20
66.0480 1.41459 73.37 8.48
68.6163 1.36777 74.04 8.56
76.0183 1.25195 51.59 5.97
77.4332 1.23155 5591 6.46
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Counts

Graph 3: X-ray powder diffraction study of Purified Pooram(P3)

Vidyarani - P3

1000 —

500 —

WW&W

L L I L L L L L B L L B L
20 30 40 50 60 70

Position [2Theta]

File:P3 raw — Type: 2Th/Th locked — Start: 10.0084° — End: 79.984° — Step: 0.0170° — Step time: 3.2305 s — Temp: 25° (Room)

Table 10: Peak (detected) P3

Angle d value Intensity Intensity
%

2-Theta Angstrom Count %
10.2685 8.61481 4.72 0.47
20.3996 4.35358 67.13 6.62
21.4858 4.13589 216.79 21.37
28.2694 3.15697 1014.36 100.00
29.9499 2.98354 38.04 3.75
31.7368 2.81952 30.99 3.05
32.9166 272111 66.11 6.52
40.2416 2.24109 93.92 9.26
43.8704 2.06377 161.71 15.94
46.2745 1.96200 164.16 16.18
52.9905 1.72808 50.25 4.95
58.2586 1.58374 145.64 14.36
63.1000 1.47338 72.18 7.12
65.8905 1.41759 48.56 4.79
68.5731 1.36853 38.51 3.80
75.9980 1.25224 34.33 3.38
77.3355 1.23287 47.35 4.67
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Table 11: XRD Results summary:

ANGLE
2Theta
(STANDARD)

Unpurified
Pooram(P1)

Purification
method I P2)

Purification
Method II (P3)

16.242

21.427

28.149

31.673

32.823

40.231

43.774

46.026

e e e B

50.149

e A R B

52.084

52.857

+

58.204

60.858

62.756

62.944

63.132

65.882

67.793

68.454

75.583

77.219

77.390

80.347

81.871

82.378

82.827

86.917

87.168

89.205
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FTIR ANALAYSIS
Graph 4: FTIR Spectrum of unpurifiedPooram (P1):
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IR absorption peak at 466.52 cm™, 670.69 cm™, 1020.77 cm™', 1464.08 cm™, 1612.93
cm™, 2362.46 cm™, 3526.87 cm™ and 3580.59 cm™ (08 Peaks).

FTIR analysis of unpurifiedPooram (P1) shows the following finding.

e ]R absorption peak at 3526.87 and 3580.59 cm-1 due to presence of Water (O-H
stretch)

¢ |R absorption peak at 2362.46 cm-1due to presence of Phosphorus P-H stretch

e IR absorption peak at 1612.93 cm-1 due to presence of Amide C=0 stretch

¢ |R absorption peak at 1464.08 due to presence of CH3 bend

e |R absorption peak at 1020.77 cm-1due to presence Aliphatic Fluoro compounds
C-F stretch

e [R absorption peak at 670.69cm-1 due to presence of Aliphatic Chloro compounds
C-Cl stretch

e |R absorption peak at 466.52 cm-1 due to presence of Aliphatic Iodo compounds C-
I stretch
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Graph 5: FTIR Spectrum of purified Pooram method 1 (P2):

FT-IR SPECTRUM
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In the purification method I (P2), the presence of IR absorption peak at 3453.45 cm'l,

3657.54 cm™, 3697.29 em™, 2923.24 em™, 1723.50 cm™,  2361.91cm™, 2339.85
em’”, 1625.89 cm™, 1464.41 cm™, 1384.32 ¢cm™,1020.36 cm™, 670.22 cm™, 467.76
em™. (13 Peaks)

FTIR analysis of unpurifiedPooram (P1) shows the following finding.

e |R absorption peak at 3453.45 cm-1due to the presence of phenols (O-H stretch)

e ]R absorption peak at 3657.54 and 3697.29 cm-1 due to presence of Water (O-H
stretch)

e |R absorption peak at 2923.24cm-1 due to the presence Alkanes(C-H stretch)

e IR absorption peak at 1723.50 cm-1 due to presence Carboxylic acids (C-O stretch)

¢ IR absorption peak at 2361.91 cm-1due to presence of Phosphorus P-H stretch

e |R absorption peak at 2339.85 cm-1 due to presence Charged Amines (C=NH+)

e |R absorption peak at 1625.89 cm-1 due to presence of Amide C=0 stretch

¢ IR absorption peak at 1464.41due to presence of CH3 bend

¢ |R absorption peak at 1384.32 due to presence of NO2 stretch

e |R absorption peak at 1020.36 due to presence Aliphatic Fluoro compounds C-F

stretch

e [R absorption peak at 670.22 due to presence of Aliphatic Chloro compounds C-Cl
stretch

e |R absorption peak at 467.76 due to presence of Aliphatic Iodo compounds C-I
stretch
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Graph 6: FTIR Spectrum of purified Pooram method 2(P3):
FT-IR SPECTRUM
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In the purification method II (P3), the presence of IR absorption peak at 3452.05 cm’
12853.37 em™, 2923.53 em™, 1740.53 em™, 2362.01 em™, 2340.53 em™, 1613.51
em™, 1462.52 em™, 1020.81 em™, 670.38 cm™, 467.16 cm™ (11 Peaks).

FTIR analysis of unpurifiedPooram (P1) shows the following finding.

e |R absorption peak at 3452.05 cm-1due to the presence of phenols (O-H stretch)

e |R absorption peak at 2923.53 and 2853.37 cm-1 due to the presence Alkanes (C-H
stretch)

¢ |R absorption peak at 1740.53 cm-1 due to presence Carboxylic acids (C-O stretch)

¢ IR absorption peak at 2362.01 cm-1due to presence of Phosphorus P-H stretch

¢ |R absorption peak at 2340.53 cm-1 due to presence Charged Amines (C=NH+)

¢ |R absorption peak at 1613.51 cm-1 due to presence of Amide C=0 stretch

¢ IR absorption peak at 1462.52 due to presence of CH3 bend

¢ IR absorption peak at 1384.32 due to presence of NO2 stretch

e |R absorption peak at 1020.81 due to presence Aliphatic Fluoro compounds C-F

stretch

¢ |R absorption peak at 670.38 due to presence of Aliphatic Chloro compounds C-Cl
stretch

e [R absorption peak at 467.16 due to presence of Aliphatic Iodo compounds C-I
stretch
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Tablel2: Analyzes of functional groups present in Pooram before and after

purification processes:

Sample P1 Sample P2 Sample P3 . .
Unpurified Purified Purified | [unctional groups with bond
stretching
pooram process 1 process2
- 3453.45 3452.05 Alcohols/ phenols (O-H stretch)
3526.87 3657.54
- Water (O-H stretch)
3580.59 3697.29
2853.37
- 2923.24 Alkanes(C-H stretch)
2923.53
- 1723.50 1740.53 Carboxylic acids (C-O stretch)
2362.04 2361.91 2362.01 Phosphorus P-H stretch
- 2339.85 2340.53 Charged Amines (C=NH"
1612.93 1625.89 1613.51 Amide C=0 stretch
1464.08 1464.41 1462.52 CH; bend
- 1384.32 - NO, stretch
1020.77 1020.36 1020.81 Alkyl Halide C-F stretch
670.69 670.22 670.38 Alkyl Halide C-ClI stretch
467.16
466.52 467.76 Alkyl Halide C-I stretch
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SCANNING ELECTRON MICROSCOPE
Unpurified Pooram (P1)

HV mag WD det | mode
20.00 kV|5000x|11.1 mm|ETD | SE

Fig.No.1 Micrograph of Unpurified Pooram at
Lower Magnification View

f _
i . ' b \
WD det | mode

..L' "f- g
Ve e
HY mag
20.00 kV| 10000 x [11.0 mm |ETD | SE

Fig.No.2 Micrograph of Unpurified Pooram at
Higher Magnification View
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Purified Pooram Method - I (P2)

HV mag WD det |
20.00 KV |5 000 x|11.2 mm| ETD

- o

Hv mag ‘ WD det | mode

2000 kV |10 000 x |11.2 mm | ETD | SE

Fig.No.4 Micrograph of P2 at Higher Magnification View
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Purified Pooram Method - II (P3)

mag 0 WD det m‘o;:Ie“:'
2000 kV|[20000x|11.1 mm|ETD SE

£ o 3
HvV mag ‘ WD det

20.00 kV [ 320000 x |10.9 mm | ETD

Fig.No.6 Micrograph of P3 at Higher Magnification View

90



6. DISCUSSION

Siddha system of medicine is a first system of medicine to emphasis, Health as
the perfect state of physical, psychological, social and spiritual component of human
being. One of the most important aspects of siddha system is purification of the raw
materials before using them for medicine. According to siddha text, mineral drug
purification is the process of removing impurities and toxins. The drug Pooram of
mineral origin was selected for standardization of purification. The method of
purification of pooram was selected from the Siddha literature “Gunapadam Thathu
Jeeva Vagupu” (Method-1) and ‘‘Anubogavaithiya navaneetham” part 4
(Method-2).

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
there by aid better dosage efficacy.

Metals and minerals are widely used in siddha pharmaceuticals with a suitable
as well as various process of purification. Pooram contains a large number of essential
minerals and unwanted substance in it and it also a main ingredient in many medicinal
preparations used to cure complicated and chronic diseases.

For the purpose of standardization, the powdered samples of unpurified
Pooram (P1) and Purified Pooram by two methods (P2 &P3) were taken and labelled
as such and the following analysis was performed.

The colour of Unpurified Pooram is Floral white, after purification it changes
in to Whitish yellow in both process (P2 &P3). The nature of the Unpurified Pooram
(P1) and Purified Pooram by two methods (P2 &P3) was found to be in powder form.

Loss of weight in percentage was estimated in the purified samples to
determine the reduction of metallic concentration. After purification, sample P2 loss
its 8.57g% weight and sample P3 loss its 5.71 g% weight and qualitatively indicated
that the concentrations of mercury was reduced better on compared with Sample P1.

The physic- chemical analysis of drug Pooram, before and after purification

reveals the following results.
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The pH of the Unpurified Pooram was 5.5, which is slightly acidic, at the
same time pH of the purified Pooram comes down to 5 in process 1 and 4.19 in
process 2. In the 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 deterioration of the drugs and
formulations. Low moisture is always desirable for higher stability of the drugs.
Moisture content of the unpurified Pooram (4.73%) was found to be higher than the
purified Pooram by both processes (4.69% and 4.54%). The change in the loss on
drying from before to after purification process depicts the extensive shelf life of the
drug.

Ash value is useful to determine the authenticity and purity of sample. The
total ash value of Pooram before and after purification is 0%.

The acid- insoluble ash and water soluble ash value of unpurified and purified
pooraam by both methods were nil.

Extraction value determines the amount of active constituents in a given
amount of the formulation when extracted with a solvent media such as water and
alcohol. The water soluble and alcohol soluble extract values provides indication of
the extent of polar and non polar compounds respectively. Water soluble extraction of
Unpurified Pooram (P1) was found to be 0.414%. We found that after the purification
process the solubility nature of Pooram in water was decreased (0.075%) in process
1(P2) and increased (0.447%) in process 2. Alcohol soluble extraction of Unpurified
Pooram (P1) was found to be 1.23%w/w and that of purified pooram by both
processes (P2&P3) were 0.298% and 0.983% respectively. There is a reduction in
extract values in after purification, which indicates that alcohols solubility is
decreased.

From the Chemical analysis of Pooram before and after purification shows the
presence of ferrous iron, sodium, sulphate and chloride in all three samples. Mercury
is present only in sample P1, which are absent in sample P2 and P3.

In ICP-OES estimation of the Pooram before and after purification samples
reveals the presence of heavy metals along with several other trace elements and is

shown in Table 7.
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Sample P1 shows the presence of Mercury with concentration 06.601 mg/L,
Calcium with concentration 22.080 mg/L and Phosphorus with concentration 116.111
mg/L. In purified Pooram, Sample P2 shows the presence of elements such as
Mercury with concentration 04.858 mg/L, Calcium with concentration 01.000 mg/L
and Phosphorus with concentration 56.88 mg/LL and sample P3 shows the presence
Mercury with concentration 4.412 mg/L, Calcium with concentration 1.254 mg/L and
Phosphorus with concentration 86.35 mg/L.

The result shows that the heavy metals such as Arsenic, Cadmium, Copper,
Nickel, Lead and Aluminium are found below the detection limit (BDL) in all the
three Samples P1, P2 and P3. From this study it is inferred that 26.40 % of mercury
was reduced in sample P2 and 33.16 % of mercury was reduced in sample P3 on
compared with sample P1.

In XRD study of Pooram before and after purification samples are shown in
Table 11. The XRD data of Sample P1 clearly indicates the presence of pure Pooram
with characteristic peak at 2-Theta values: 21.5058°, 28.2283°.The values obtained
are exactly matches to the crystalline pattern of Mercurous chloride mentioned in
ICCD (International Centre for Diffraction Data) section-13, p-30. This justifies the
presence of stable Pooram.

The XRD pattern of Sample P2 exactly matches with the reference material
Hg2cl2, which justifies the presence of stable Hg2cl2 in the formulation and shows
some new peaks with high intensity (33.0825°, 44.0071°, 66.0480° and 76.0183°9),
those we can say regarded as evidence for formation new compound/s or alterations in
the character of the compound. This is supported by the additional peaks observed in
FTIR of Sample P2.

The XRD pattern of Sample P3 exactly matches with the reference material
Hg2cl2, which justifies the presence of stable and purified Hg2cl2 in the formulation.

The results reveals that all the three samples diffracted in same angles as that
of the standard, which shows the character of the atoms present in the lattice of
Pooram. But after purification, the samples (P2&P3) infer definite variations in their
intensities and shows less peaks. This implies minor alterations in the character of the
compound and was more active than unpurified sample.

In FTIR study of Pooram before and after purification samples are shown in

Table 12. Sample P1 shows the presence of functional groups such as Alkyl Halide C-

93



I stretch, Alkyl Halide C-Cl stretch, Alkyl Halide C-F stretch, CH; bend, Amide C=0
stretch, Phosphorus P-H stretch, Water (O-H stretch) respectively. As represented on
Graph 4. FTIR study of P2 shows in addition of functional groups such as NO,
stretch, Charged Amines(C=NH *), Carboxylic acids (C-O stretch), Alkanes (C-H
stretch) and phenols respectively. As represented on Graph 5. FTIR study of P3
shows in addition of functional groups such as charged amines(C=NH "), Alkanes (C-
H stretch) and Phenols respectively. As represented on Graph 6.

The presence of several organic functional groups as evidence by the
corresponding characteristic peaks in the FTIR Spectrum of sample P2 and sample P3
indicates either the formation of new organo mercuric compounds or presence of
some organic compounds originally present in the herbal preparation used for the
process of purification. In FTIR study, Absorbance peak corresponds to mercurous
chloride has to be appeared between 450cm™ to 600cm™. There is a predictable
functional group under this category in the present analysis, which confirmed the
existence of mercurous chloride in all the three samples P1, P2 and P3.

SEM micrographs provided information to reveal the morphological
characters of three samples in various magnifications.

The SEM image of sample P1 in 10000x magnification suggests homogeneity
in morphology of the crystalline particles. But the size homogeneity is absent and is
more or less around Spum (5x10'6m).

SEM image of sample P2 showed the difference in size and agglomeration of
particle. Fine particles with size ranging to lpm as well as big lumps are seen at
10000x magnification. This indicates the presence of more than one crystalline phase
in sample P2.

SEM image of Sample P3 shows the presence of distinctive crystalline phases
as compared to P1 and P2 and sizes are in the range from 0.1-5 microns. This may be

due to the formation of some new crystalline phases during purification process.
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7.SUMMARY

In Indian system of medicine, the usage of Metallic and Mineral preparations
has a very long history of treating various chronic diseases. It also offered many
advantages over plant by virtue of their stability over a long period, lower doses, easy
storability and sustained availability. Pooram which is one of the mineral compounds
mentioned in the Siddha literatures to treat major illness.

One of the most important aspects of siddha system is purification of the raw
materials before using them for medicine. In this scientific era, it is very essential to
determine changes in the material during the process of purification. Standardization
ensures the availability of the uniform product in all part of the world and encourages
marketing opportunism for Siddha formulations. Based on the above rationale the
present study was carried out with an aim to standardize the purification of Pooram
based on some qualitative and quanitative analysis as per PLIM guidelines.

From the above study report, purification process of Pooram is more important
and high lightened to remove the toxins, to increase its efficacy and to change its
complicated form into more easily acceptable form.

Pooram was procured from the reputed country shop in Nagercoil and got
authentication. Pepper, Betle leafs and cow’s milk is purchased from local market in
Tirunelveli. The plant Musumusukkai was collected from local areas in Tirunelveli
and got authentication.

Then the raw drug Pooram was divided in to three equal quantities of 35g.
One of the part of the raw drug was taken and powered well and kept as such labelled
as PI1. The other two part of the raw drug Pooram was subjected to purification
process by two methods. After completion of purification procedure, the treated
Pooram was powered and labelled as P2, which is purified by method I and P3, which
is purified by method II. The qualitative and quantitative analysis were done for P1,
P2 and P3

The drug was investigated for physic-chemical parameters which ensure the
long time storage and purity of the drug. All the parameters were denoted in
recommended range. The physicochemical analysis of unpurified and purified
samples of Pooram reveals the changes in colour and pH. After purification, both
samples (P1&P2) become more acidic in nature. The change in loss of dryng from

before to after purification process depicts the extensive shelf life of the drug.
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In chemical analysis revealed the presence of sodium, ferrous iron, sulphate
and chloride in all three samples. Mercury is present only in sample P1, which is
absent in sample P2 and P3.

In ICP-OES, elements such as Arsenic, Cadmium, Copper and Lead were
found below detection limit in all samples. Mercury is reduced after purification in
both process (P1&P2). It was confirmed that mercury level found to be decreased in
after purification of Pooram.

X-ray diffraction of the samples informs the genuinity and stability of the
formulation, with respect to the standard reference materials. The results reveals that
all the three samples diffracted in same angles as that of the standard, which shows
the character of the atoms present in the lattice of Pooram. But after purification, the
samples (P2&P3) infer definite variations in their intensities and shows less peaks.
This implies minor alterations in the character of the compound and more active than
unpurified sample.

In FTIR unpurified Pooram shows Amide, O-H stretch, phosphorus, CH; bend
and Alkyl Halide C-F, C-Cl, CI functional groups. Compared with unpurified sample,
the FTIR spectra of purified samples show in addition of five functional groups such
as alkanes, amines, phenols, carboxylic acids and NO, stretch. Additions of these
functional groups are indicates either the formation of new organo mercuric
compounds or presence of some organic compounds originally present in the herbal
preparation used for the process of purification and also justify the importance of
purification. It also confirmed the existance of Mercurous chloride in purified
pooram.

From the scanning electron microscopy analysis of unpurified Pooram(P1)
shows homogeneity in morphology and size homogeneity is absent and is more or less
around 5pm (5x10°m). Sample P2 showed the difference in size and agglomeration
of particle with size ranging to 1um. Sample P3 shows the presence of distinctive
crystalline phases. The study report clearly explained the reduction in particle size and
more active components are present in purified Pooram when compared to unpurified
Pooram.

Thus it can be put forward 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.
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8.CONCLUSION

Standardization of Siddha medicine is the need of the hour. Quality of a drug
can be defined as the status of a drug that is determined by identity, purity, content
and other chemical, physical or biological properties or by the manufacturing
processes. The present study is an attempt to establish the scientific basis of the
purification for Pooram.

From the data’s of the present investigation it was concluded that the siddha
drug Pooram (Mercurous chloride) was purified and analyzed. There were notable
changes was found between unpurified and purified form of Pooram. Hence the
concept of purification 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 Pooram in future.
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