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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. 

kpfpDk; FiwapDk; Neha;nra;Ak; EhNyhh; 

tspKjyh vz;zpa %d;W. - jpUf;Fws; (941) 

xUtDila czTk; nray;fSk; msTf;F Nky; $bdhYk; 

Fiwe;jhYk; kUj;Jt EhNyhh; tFj;j thjk;> gpj;jk>; fgk; Kjypa %d;Wk; 

Nehiar; nra;Ak;. 

  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 
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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. 

                     “fd;kj;jhy; te;j gpzp ePf;f Ntz;b 

fUtwpe;J gz;bjNu fouf;NfsPu; 

td;knks;s ruf;Ftif Fzq;fsha;e;J 

tskhd Rj;jp nra;J toq;fpNdhh;f;F 

jd;ktpsp NtUz;Nlh juzpkPJ 

jhf;fhd nrhh;f;fgjp jhs;fpl;lhNjh 

cd;kjkha; Kiwg;gprfp AjTk;Ngh;f;F 

xU fhYk; Nkhl;rkpy;iy a+zpg;ghNu.” 

  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 

• To improve the potency and efficacy of the drug. 
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• To enhance the synergistic effect through purification methods. 

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

• Alleviation of desired therapeutic qualities. 

• 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 
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2. AIM AND OBJECTIVES 

AIM 

• To standardize the purification process of POORAM in two methods 

 

OBJECTIVES 

• To analyze the physico- chemical properties of Poorm before and after 

purification in two methods as per PLIM guideline. 

• To study the Quantitative analysis of Pooram before and after purification 

by using sophisticated instruments. 
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3. REVIEW OF LITERATURE 

SIDDHA ASPECTS 

G+uk; (G+uk; (G+uk; (G+uk; (pooram) 

    

 

NtW ngah;NtW ngah;NtW ngah;NtW ngah;::::    

Jh;f;if fis  naypapilr; rdpG+uQ; 

     ehkjPgepfz;L - 20 

jPl;L tplhjhyp ef;fp G+ukjhQ; 

    ehkjPgepfz;L - 76 

 

 G+uj;;ij 64 ghlhzq;fSd; nrhy;yg;gltpy;iy. ,Ug;gpDk; 

kUj;Jth;fshy; ghrhz tiff;Fs; xd;whfNt fUjg;gLfpd;wJ. 

gQ;r#jq;fspy; xd;whFk; g+uk;> ,J urk;> cg;G ,itfshy; nra;ag;gLk; 

ruf;fhFk;.  

 

  Rit   : cg;G> fhh;g;G 

  tPhpak;  : ntg;gk;  

  gphpT   : fhh;g;G  

  nra;if  : cly; Njw;wp  

    : ckpo;ePH ngUf;fp 

    : fpUkp ehrpdp 

    : gpj;j ePH ngUf;fp  

    : kykpsf;fp  
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nghJ Fzk;; nghJ Fzk;; nghJ Fzk;; nghJ Fzk;; ::::    

  ‘,ilthj#iy> nahp#iy Fd;ke; 

  njhil thio thjkhQ; Nrhzp- apilahNjh 

  nthf;Fur fh;g;G+u nkhd;Nw asnthLey;  

  ,f;Fnty;yj; NjOehsP” 

 
 ey;y ur fw;G+uj;ij msTld; fUk;G nty;yj;jpy; VO ehs; nfhLf;f 

,Lg;igg; gw;wpa #iy> Mq;fhq;F vhpr;riyj; jUfpd;w #iy> thjFd;kk;> 

njhiltho thjhj;j Neha; Kjypad jPUk;. 

 
  ‘frptd;d fUk;G+uj;jpy; rhjpj;j faQ;R thrk;  

  grpfyp jhgNrhgk; gTj;jpuk; gpsit Flk;  

  trpjU fpuhzp NahL tsujp rhuNkfk;  

  ,rpjU kprpT #iyapit gy Nuhfk; NghNk” 

 
  ‘jpuz;l thjq;Fly; thjk; jPUQ; re;epgjpd; %d;W 

  khUz;Nl Fj;J kiuahg;G kz;il #iy fghytpb  

  guq;fpr; #iy gw;fpue;jp gf;ff; #iy apit Kjy;Nghk; 

  ,Uz;l Nkdp nghd;dpwkha; ,JNt fw;gk; ,ak;gPNu” 

 
 Ruk;> kQ;rl; fhkhiy> gpj;j Njhlk;> rPjNgjp> ePHf;Nfhit> tpuz re;jp> 

Mwhj tpuzq;fs;> Nkf tpahjpfs;> fy;yPuy; tPf;fk;> Foe;ijfSf;Fz;lhFk; 

Ngjp> fpUkp Neha;> fpy; thjk;> nrhwp> rpuq;F> kyge;jk;> jiytyp jPUk;.   

 

,urfw;G+u itg;G ,urfw;G+u itg;G ,urfw;G+u itg;G ,urfw;G+u itg;G ::::    

  “tPjnkd;w tPuitg;Gif Kiwaha;r; nrhd;Ndd; 

                tpUjhd G+uzitg;ig tpsk;gf;NfS 

Neukpy;iy Kd; nra;j #jkhtpy; 

epWj;njLj;J ehYgq;F Fg;gpf; Nfw;wp 

  .......................................................................... 

  NjbNa miye;jhY kpj;jg;G+uk; 

   Njrj;jpy; tpghPj nkd;ghh;fhNd” 

  vd;W mf];jpah; ghpG+uzkmf];jpah; ghpG+uzkmf];jpah; ghpG+uzkmf];jpah; ghpG+uzk; vd;w E}ypy; $wg;gl;Ls;sJ. 

 
,urfw;G+u itg;igg;gw;wp>,urfw;G+u itg;igg;gw;wp>,urfw;G+u itg;igg;gw;wp>,urfw;G+u itg;igg;gw;wp>    

‘kaf;f kW kpur fw;G+uQ; nrhy;Nthk;  

 te;jnjhU tpahjpNahk; thpir NfS  

   kaf;fkw cg;Gf;Fr; nrq;fy;J}s; thpir  

   ngwTof;nfhLj;J itj;jplhNa” 
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  .......................................................................... 

  cz;gjw;F nfhLj;jplNt epyh;j;jpahF NkhLfpw  

  fpuhzpf;F Tz;ikNfNd.  

- mf];jpmf];jpmf];jpmf];jpa KdptUspr;nra;j itj;jpa fhtpak; 1500a KdptUspr;nra;j itj;jpa fhtpak; 1500a KdptUspr;nra;j itj;jpa fhtpak; 1500a KdptUspr;nra;j itj;jpa fhtpak; 1500    
    

G+uitg;G G+uitg;G G+uitg;G G+uitg;G ----    nra;Kiw nra;Kiw nra;Kiw nra;Kiw ::::    

  xU ghz;lj;jpy; 16 tuhfndil (67.2gm) fe;jfk; itj;J cUf;fp> 80 

tuhfndil (336gm.) ,urk; NrHj;J Johtpf; nfhz;bUe;jhy;> fWj;J tpLk;> 

gpwF NtnwhU ghz;lj;jpy; ghjpf;Fr; nrq;fy; nghbiag; Nghl;L> mjd; Nky; 

miug;gb (650ml.) fwpAg;ig itj;J> cg;gpd; Nky; Nkw;gb ,urfe;jpia 

itj;J> rpiykz; nra;J> 12 kzp Neuk; fhlhf;fpdpaha; vhpj;J vLj;Jf; 

Fsph;e;j gpwF Nky; ghz;lj;ijr; rhf;fpuijaha; ePf;fp ghh;j;jhy; G+uk; 

fl;baha;g; gbe;jpUf;Fk;.  

    
gQ;r G+jhk;rk; gQ;r G+jhk;rk; gQ;r G+jhk;rk; gQ;r G+jhk;rk; ::::    

            “kfj;jkfj;jkfj;jkfj;jhd gpUjptp jhuhkhNk hd gpUjptp jhuhkhNk hd gpUjptp jhuhkhNk hd gpUjptp jhuhkhNk     

            Mkg;gh mg;gJ jhd; g+ukhFk;Mkg;gh mg;gJ jhd; g+ukhFk;Mkg;gh mg;gJ jhd; g+ukhFk;Mkg;gh mg;gJ jhd; g+ukhFk;    

        Mg;gNd NjAjhd; tPu khFk;Mg;gNd NjAjhd; tPu khFk;Mg;gNd NjAjhd; tPu khFk;Mg;gNd NjAjhd; tPu khFk;    

            fhkg;gh nfshpaJ thA thFk;fhkg;gh nfshpaJ thA thFk;fhkg;gh nfshpaJ thA thFk;fhkg;gh nfshpaJ thA thFk;    

        fz;kzpNafz;kzpNafz;kzpNafz;kzpNa!    rj;JkJ ypq;f khFk;rj;JkJ ypq;f khFk;rj;JkJ ypq;f khFk;rj;JkJ ypq;f khFk;    

            ehkg;gh itk;g+j ruf;F ike;jhehkg;gh itk;g+j ruf;F ike;jhehkg;gh itk;g+j ruf;F ike;jhehkg;gh itk;g+j ruf;F ike;jh! 

        eykhd ruf;F top ed;ik ahFk;.eykhd ruf;F top ed;ik ahFk;.eykhd ruf;F top ed;ik ahFk;.eykhd ruf;F top ed;ik ahFk;.”    

    
gpUjptp - jhuk; 

   mg;G  - g+uk; 

   NjA  - nfshp 

   Mfhak; - ,ypq;fk; 

  
vd ee;jPrh; fiy Qhdk; vd;Dk; E}ypy; $wg;gLfpwJ. 

            
ehj tpe;J tpguk; ehj tpe;J tpguk; ehj tpe;J tpguk; ehj tpe;J tpguk;  

  ehr;rg;gh ehf yq;fQ re;jpdjhFk;  

   eykhd G+ukjp tpe;JyhNk  

     Nghfh; epfz;L 1700 gf;. 576> 581  
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h,vk<kqe<!Sk<kq!Ljxgt<;h,vk<kqe<!Sk<kq!Ljxgt<;h,vk<kqe<!Sk<kq!Ljxgt<;h,vk<kqe<!Sk<kq!Ljxgt<;!

 

1. ‘Nrh;e;jpL G+uj;jpw;F ntw;wpiy kpsF $l;b  

fha;e;jpL fpahoQ; nra;J fpahoj;jpy; %Z ehs;it  

tha;e;jpL fpopaha; fl;b itj;jpL Rj;jpahr;R  

aha;e;jpL nts;is Rj;jptg;GNdaiwaf; NfNs” 

Nghfh; 7000 - 2tJ fhz;lk; gf;. 356 

 

2. xU gyk; (35 gm.) G+uj;jpw;F Kiyg;ghypdhy; %d;W kzp Neuk; RUf;F 

nfhLj;J gpwF nts;isg; G+z;L ijyj;jpdhy; xd;gJ kzp Neuk; 

RUf;fpl;L vLj;Jf; nfhs;sTk;.  

 

3. ,urfw;G+uk; 1 gyk; ,jid nky;ypa Jzpapy; fpopfl;bf; nfhs;s 

Ntz;Lk;.  xU kz;ghz;lj;jpy; ,uz;L gb gRtpd; ghiy tpl;L mjpy; 

5 gyk; fQ;rhitj; J}s; nra;J my;yJ jz;zPH tpl;liuj;J fiuj;J 

Kd; Kbg;ig ghidf;Fs; njhq;ftpl Ntz;Lk;.  Kbg;ghdJ ghidapy; 

mbapy; glhky; ghy; Rz;b ¼ gbahf ,Uf;Fk; NghJ ,wf;fp Mwpagpd; 

,urf;fw;G+uj;ij vLj;Jf; nfhs;s Ntz;Lk;. ,t;tpjNt klf;fp klf;fp 

%d;W jlitfs; nra;apd; ,ur fw;G+ukhdJ J}a;ikahfp tpLk;.  

 

mDNghf itj;jpaetePjk; - 4k; ghfk;. gf;fk; - 91

       

4. ,urfh;g+uj;ijg; gps;isg;ghypYk; gpd; g+z;L nea;apYk; RUf;F 

nfhLf;fj; JaikahFk;. 

kU. Njt MrPHthjk; rhKNty; kUe;J nra; 

,aYk; fiyAk; gf;fk;. 292 

G+uk; NrUk; kUe;Jfs; G+uk; NrUk; kUe;Jfs; G+uk; NrUk; kUe;Jfs; G+uk; NrUk; kUe;Jfs; ::::    

1) 1) 1) 1) G+ugw;gk;G+ugw;gk;G+ugw;gk;G+ugw;gk;    

 msT - ½ cSe;njil(32 mg) to 3 cSe;njil (195 mg) 

 mDghdk; - fUk;G nty;yk;  

 jPUk; Neha;fs; - nghJ Fzj;jpd; fPo; jug;gl;l Neha;fs; jPUk;.  

2) 2) 2) 2) nts;nsOj;Jj; ijyk;nts;nsOj;Jj; ijyk;nts;nsOj;Jj; ijyk;nts;nsOj;Jj; ijyk;    

jPUk; Neha;fs; - fz;zpy; te;j khrpjPUk;> nts;nsOj;Jf; fz; kq;fy; 

NghJk;> gpj;jnkL Fd;kq;fs;> kNfhjuk; jPUk;.  

3) 3) 3) 3) G+u vz;nza;G+u vz;nza;G+u vz;nza;G+u vz;nza;    

 msT - ½ - 1 Ounce (14ml. - 20ml.) 3 days morning   

 jPUk; Neha;fs; - Fd;kk;> khe;jk;> Nkfk;   
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4) 4) 4) 4) rhe;j re;jpNuhja khj;jpiurhe;j re;jpNuhja khj;jpiurhe;j re;jpNuhja khj;jpiurhe;j re;jpNuhja khj;jpiu    

 msT - 1 - 2 khj;jpiu 

mDghdk; - Njd; 

 jPUk; Neha;fs; - gpj;j Ruk;> fhkhiy     

5) 5) 5) 5) rh;f;fiu khj;jpiurh;f;fiu khj;jpiurh;f;fiu khj;jpiurh;f;fiu khj;jpiu    

 msT - 1 khj;jpiu (65mg.)  

 mDghdk; - Xkk; FbePH> Rf;F FbePH 

 jPUk; Neha;fs; - khe;jk;> fpUkp.    

6) 6) 6) 6) yl;kpehuhaz khj;jpiuyl;kpehuhaz khj;jpiuyl;kpehuhaz khj;jpiuyl;kpehuhaz khj;jpiu    

 msT - 1 khj;jpiu 

 mDghdk; - Njd; 

 jPUk; Neha;fs; - fpufzp> fopr;ry;> Rurd;dp  

7) 7) 7) 7) Cop khj;jpiuCop khj;jpiuCop khj;jpiuCop khj;jpiu    

 msT - 1 khj;jpiu (130 mg) 

 mDghdk; - japh;> vYkpr;rk; gor;rhW 

 jPUk; Neha;fs; - Cop> mjprhuk;> fpufzp 

8) 8) 8) 8) G+u gjq;fk;G+u gjq;fk;G+u gjq;fk;G+u gjq;fk;    

 msT - 300 - 400 mg.  

 mDghdk; - Vyf;fha; nghb ¼ tuhfd; ntz;izAld;; 

 jPUk; Neha;fs; - rd;dp Ruk;> ehtwl;rp 

9) 9) 9) 9) G+u nre;J}uk;G+u nre;J}uk;G+u nre;J}uk;G+u nre;J}uk;    

 msT - 60 - 120 mg.  

 mDghdk; - gid nty;yk;> nea;> ntz;iz 

 jPUk; Neha;fs; - rd;dp Ruk;> Nkfk;> #iy 

10) 10) 10) 10) rz;l khUj rz;l khUj rz;l khUj rz;l khUj nre;J}uk;nre;J}uk;nre;J}uk;nre;J}uk;    

 msT - 30 - 60 mg.  

 mDghdk;-gid nty;yk;> ntz;iz> gQ;r jPghf;fpdp #uzk; 

 jPUk; Neha;fs; - rd;dp ghz;L> Gw;WNeha;> typg;G> Fl;lk; 

11) 11) 11) 11) ml;l fw;G+uk;ml;l fw;G+uk;ml;l fw;G+uk;ml;l fw;G+uk;    

 msT - 60 - 120 mg.  

 mDghdk;-gid nty;yk;> ntz;nza;>  

 jPUk; Neha;fs; - Ruk;> rd;dp> Fopg;Gz;  

12) 12) 12) 12) %b G+u gw;gk;%b G+u gw;gk;%b G+u gw;gk;%b G+u gw;gk;    

 msT - 30 - 60 mg.  

 mDghdk;-gid nty;yk;> ntz;nza;>  

 jPUk; Neha;fs; - fl;b> #iy Nkfk; 
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13) 13) 13) 13) ghy rQ;rPtp khj;jpiughy rQ;rPtp khj;jpiughy rQ;rPtp khj;jpiughy rQ;rPtp khj;jpiu    

 msT - 1 - 2  khj;jpiu 

 mDghdk;- Kiyg;ghy;> Njd; 

 jPUk; Neha;fs; - Foe;ijfSf;fhd midj;J Neha;fSk; 

 

14) 14) 14) 14) G+u fspk;GG+u fspk;GG+u fspk;GG+u fspk;G    

 jPUk; Neha; - gwq;fp Gz; 

 
15) G+u ngh15) G+u ngh15) G+u ngh15) G+u nghbbbb    

 jPUk; Neha; - nfhWf;F Neha; 

ahf;NfhG jpUtha; kyh;e;jUspa ngUE}y; ahf;NfhG jpUtha; kyh;e;jUspa ngUE}y; ahf;NfhG jpUtha; kyh;e;jUspa ngUE}y; ahf;NfhG jpUtha; kyh;e;jUspa ngUE}y; ----    rd;d fhz;lk; 600rd;d fhz;lk; 600rd;d fhz;lk; 600rd;d fhz;lk; 600 vd;w E}ypy;: 

“ePjkha;g; G+uj;ij cg;G gz;Z ………………………………” 

  vd;W %g;G nra;a G+uk; gad;gLj;JtJ gw;wp $wg;gl;Ls;sJ. 

 
c.tp.rhk;gtrptk;gps;is 5c.tp.rhk;gtrptk;gps;is 5c.tp.rhk;gtrptk;gps;is 5c.tp.rhk;gtrptk;gps;is 5----k; ghfk;k; ghfk;k; ghfk;k; ghfk; vd;w E}ypy;: (gf;fk; 3821) 

rhuj;ij tpl;lhy; nradPupy;iy. 

fhuj;ij tpl;lhy; cUf;fpdkpy;iy 

jhuj;ij tpl;lhy; fsq;fpy;iy. 

tPuj;ij tpl;lhy; kzpfspy;iy 

G+uj;ij tpl;lhy; FUTfspy;iy. 

 Nkw;fz;l thpfs; %yk; G+uk; FU nra;tjw;F gad;gLk;  vd;gJ 

GydhfpwJ. 
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TOXICOLOGICAL ASPECT (SIDDHA) 
 

G+uj;jpd; eQ;R FwpFzk; G+uj;jpd; eQ;R FwpFzk; G+uj;jpd; eQ;R FwpFzk; G+uj;jpd; eQ;R FwpFzk; ::::    

 G+ukhdJ mjpf mstpy; clk;gpw;Fs; nrd;why;> eQ;R jd;ikiaf; 

fhl;Lk;. 

• gy;yPWfSk;> ehTk;> thAk;> ce;jpAk; jilapd; cl;gf;fKk; Gz;zhFk;>  

• tha; jpwf;f KbahJ> ehtpy;; ePh; Ruf;Fk;.   

• me;ePhpy; xUtifahd ehw;wj;Jld; ePh;f;frpAk;>   

• vijAk; tpOq;f KbahJ. 

• Kfj;jpy; Nth;FUFk;> gUTKz;lhFk;. 

• khh;gpy; gUfl;b cz;lhfpg; Gz;zhFk;. 

• ,Lg;gpy; typ cz;lhFk;> tpiu tPq;Fk; 

• cs;ehf;F Gz;gLk;. 

• Ngjpapy; ,uj;jk; tUk;. 
 

      Mfpa FwpFzq;fs; fhzg;gLk;. 
    

eQ;R KweQ;R KweQ;R KweQ;R KwpT :pT :pT :pT :    

1) Jsrpr;rhW my;yJ rpw;whkzf;F nea; my;yJ ghfy; ,iyr;rhW 

Mfpaitfspy; xd;iwf; nfhLf;f Ntz;ba Kiwg;gb 3 my;yJ 5 ehs; 

my;yJ eQ;R jPUk; tiu nfhLf;f jPUk;. 

2) mThp Nth;g;gl;ilia nte;ePh; tpl;liuj;J xU Ntisf;Fr; Rz;ilf;fha; 

msT tPjk; fhiyAk;> khiyapYkhf eQ;R jPUk; tiu nfhLj;J tu 

Ntz;Lk;. 

‘gfUtha; G+uj;ijg; ghq;Fld;wpd;Nwhh; fl; 

fpfthpa Fy;iyapd; rhePf - jfTila  

Vuz;l nea;ah nkopyThp NtuhFk;.  

rPh; nfhz;l ghftpiy Njh;. 
 

3333)))) epyg;gdq;fpoq;Ff; FbePh;epyg;gdq;fpoq;Ff; FbePh;epyg;gdq;fpoq;Ff; FbePh;epyg;gdq;fpoq;Ff; FbePh;    
 

I. epyg; gdq;fpoq;F  

II. ty;yhiu Nth;  

III. nghd;dhq;fz;zp 

IV. fz;Lguq;fp 

ehd;F ruf;ifAk; tiff;F 10 fpuhk; vLj;J rpijj;J mjpy; 650 ml ePh; tpl;L 

vl;Lf;nfhd;whff; FbePH nra;J fhiyapYk;> khiyapYkhf ,uz;L my;yJ 

%d;W thuk; nfhLj;J tu G+uj;jpd; tPW jzpAk;. 

eQ;R KwpT E}y; (gf;fk; 25-26) 



 

    

NtWngah;NtWngah;NtWngah;NtWngah;    

Fypid> fwp> fhak;> Nfhsfk;> 

kurk;> FWkpsF> kiyahsp

kpsfpd; ngaHkpsfpd; ngaHkpsfpd; ngaHkpsfpd; ngaH    

  “nrhy;ypaNjhh; mUl;lndd;Wk; ,jw;Fg;N;gU

   

  my;ypaNjhh; kiyj;jpUf;f nyd;Wk; NgU

   

  fy;ypaNjhH fj;jhpr 

   

  ky;ypaNjhH nfe;jf nkd;wpjw;Fg; NgU

   

   

  

 kpsF> mUl;ld;> kjq;fs;> kiyj;jpUf;fy;> m~;lkrhjp> fj;jphprd;> 

fUj;JUld;> nfe;jfk; vd

Njhw;wk;:Njhw;wk;:Njhw;wk;:Njhw;wk;:    

njd;dpe;jpahtpy; kiyahsk;> nfhr;r>p FlF> ik#H Kjypa kiy 

ehLfspy; gapuhFk; xU tiff; nfhb. ,J kuq;fisr; Rw;wp Vwp mlHj;jpaha; 

tsUk;. ,jd; goj;Jf;F kpsF vd;gJ ngaH. ,jd; gok; gOj;j Njhy; 

cjpHe;jhy; mJ nts;is kp
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kpsFkpsFkpsFkpsF    

Fypid> fwp> fhak;> Nfhsfk;> jpuq;fy;> kphpay;> rUkge;jk;> ts;sprk;> 

kurk;> FWkpsF> kiyahsp 

nrhy;ypaNjhh; mUl;lndd;Wk; ,jw;Fg;N;gU 

nrhw;ngupa kjq;fs; vd;Wk; NgUz;lhr;R 

my;ypaNjhh; kiyj;jpUf;f nyd;Wk; NgU 

m~;lkhrhgjp nad;Wk; ,jw;Fg; NgU 

fy;ypaNjhH fj;jhpr ndd;Wk; ,jw;Fg; NgU 

fUj;Jul ndd;Wk; NeHtse;jh ndd;Wk; 

ky;ypaNjhH nfe;jf nkd;wpjw;Fg; NgU 

trdpj;Njhk; kpsfpdpl mj;jg; NgNu”.  

   mf];jpaH gQ;rfhtpa epfz;L

kpsF> mUl;ld;> kjq;fs;> kiyj;jpUf;fy;> m~;lkrhjp> fj;jphprd;> 

fUj;JUld;> nfe;jfk; vd;Wk; gy ngaHfsh;fshy; miof;fg; gLfpwJ.

njd;dpe;jpahtpy; kiyahsk;> nfhr;r>p FlF> ik#H Kjypa kiy 

ehLfspy; gapuhFk; xU tiff; nfhb. ,J kuq;fisr; Rw;wp Vwp mlHj;jpaha; 

tsUk;. ,jd; goj;Jf;F kpsF vd;gJ ngaH. ,jd; gok; gOj;j Njhy; 

cjpHe;jhy; mJ nts;is kpsF vdf; $WtH. 

    

    

rUkge;jk;> ts;sprk;> 

   

 

f];jpaH gQ;rfhtpa epfz;L- 800

kpsF> mUl;ld;> kjq;fs;> kiyj;jpUf;fy;> m~;lkrhjp> fj;jphprd;> 

;Wk; gy ngaHfsh;fshy; miof;fg; gLfpwJ. 

njd;dpe;jpahtpy; kiyahsk;> nfhr;r>p FlF> ik#H Kjypa kiy 

ehLfspy; gapuhFk; xU tiff; nfhb. ,J kuq;fisr; Rw;wp Vwp mlHj;jpaha; 

tsUk;. ,jd; goj;Jf;F kpsF vd;gJ ngaH. ,jd; gok; gOj;j Njhy; 



13 

 

Rit:Rit:Rit:Rit:    

 ifg;G> fhHg;G 

jd;ik:jd;ik:jd;ik:jd;ik:    

 ntg;gk; 

gphpT:gphpT:gphpT:gphpT:    

  fhh;g;G 
nra;if:nra;if:nra;if:nra;if:    

 fhuYz;lhf;fp  - Acrid  

mfl;Lthafw;wp  - Carminative  

Kiw ntg;gfw;wp   - Anti Periodic 

  jbg;Gz;lhf;fp  - Rubefacient  

  ntg;gKz;lhf;fp  - Stimulant  

tPf;fq;fiur;rp   - Resolvent  

thjklf;fp    - Anti Vatha 

er;rhp    - Anti dote  

 

Fzk;:Fzk;:Fzk;:Fzk;:    

 ,J tspNeha;fisAk; rPo;%yj;ijAk; ePf;Fk;. 

Msitawhf;fhuk; mile;jpUf;Fk; thjMsitawhf;fhuk; mile;jpUf;Fk; thjMsitawhf;fhuk; mile;jpUf;Fk; thjMsitawhf;fhuk; mile;jpUf;Fk; thj    

            tptptptpisitnay; yhkWf;Fk; nka;Naisitnay; yhkWf;Fk; nka;Naisitnay; yhkWf;Fk; nka;Naisitnay; yhkWf;Fk; nka;Na----    kpsfpd;fha;kpsfpd;fha;kpsfpd;fha;kpsfpd;fha;    

fz;ltHf;Fk ,d;;gkhk; fhhpifNa! rPo;%yq;fz;ltHf;Fk ,d;;gkhk; fhhpifNa! rPo;%yq;fz;ltHf;Fk ,d;;gkhk; fhhpifNa! rPo;%yq;fz;ltHf;Fk ,d;;gkhk; fhhpifNa! rPo;%yq;    

nfhz;ltHf;F ed;ikUjhq; $W.nfhz;ltHf;F ed;ikUjhq; $W.nfhz;ltHf;F ed;ikUjhq; $W.nfhz;ltHf;F ed;ikUjhq; $W.      

- mfj;jpah; Fzthflk; 

    

gok; (kpsF)gok; (kpsF)gok; (kpsF)gok; (kpsF)    

 ,jdhy; Fspu; Ruk;> ghz;L> Nfhio> fopr;ry;> Fd;kk;> thA> 

Ritapd;ik> ntwp> %yk;> rd;dpahrk;> mg];khuk;> gpuNkfk;> ,Uky;> 

gf;fthjk;> Fa;aNuhfk;> Nrhzpjthjk;> fsNeha;> nrtptyp> ,uj;j Fd;kk;> 

nrupahik> fhkhiy ,it NghFk;. 

  rPjRuk; ghz;L rpNyj;kq; fpuhzp Fd;kk;  

  thjk; mUrpgpj;jk; kh%yk; – xJrd;dp  

  ahrkg]; khuk; mld;Nkfk; fhrkpit  

  ehrq; fwp kpsfpdhy;   

. mfj;jpah; Fzthflk; 
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  “NfhZfpd;w gf;ftyp Fa;aTNuh fk;thj  

  Nrhzpjq;fOj;jpw;Fs; Njhd;W Neha; – fhzupa  

  fhJ Neha; khju; Fd;kq; fhkhiy ke;jnkd;wPu;  

  VJ Neha; fhapUf;fpy; <q;F”   

. Njud; Fzthflk; 

kpsfpd; ngUik:kpsfpd; ngUik:kpsfpd; ngUik:kpsfpd; ngUik:    

  “jPahfp naq;Fk; jpupAkij ahtj;J  

  Nkhahk nyg;gbA Kz;lhf;fhw; – ghahJ  

  Nghe;jpkpu;th jq;fpue;jp Gz;zPUk; kz;ztu;f;Fk;  

  fhe;jpnka;th jr;rYg;igf; fha;”.  

. Njud; ntz;gh 

   tsp> jP> fg Fw;wq;fs;> ,it midj;ijAk; ePf;Fk;.  md;wpAk; jpkpu;thjk;> 

foiy> tsp> rsp mitfis mfw;Wk; 

  va;Aq; fpuhzp gpj;jKl 

         dpUky; tha;T jiy Neha; Nghk; 

  ieAk; gbNa nra;J tpLk; 

        ehTf; Fupir cz;lhFk; 

  ita kjdp yhu;f;F nkhU 

         khjh tJNgh yhFkpJ 

  ngha;ah jhdh Uiuj;j nkhop 

          Gfo;Nrh kpsF jidf;nfhs;Ns! 

     fpuhzp> gpj;jk;> ,Uky;> thA> jiyNeha; ,tw;iw kpsF Nghf;fpLk;. 

ehTf;Fr; Rit jUk;. kdpju;f;F khjh Nghy kUe;jpw;F kpsF khjhthFk;. 

- %ypif tpsf;fk; jkpo; kUj;Jt E}y;  

(Xiyr; Rtbapdpd;W gjpg;gpf;fg;gl;l 

E}y;) tupir-14  gf;fk; – 95. 

rq;f ,yf;fpaq;fspy; kpsFrq;f ,yf;fpaq;fspy; kpsFrq;f ,yf;fpaq;fspy; kpsFrq;f ,yf;fpaq;fspy; kpsF    

rq;f ,yf;fpaq;fspy; kpsFf;F kphpay;> fwp vd;w ngaHfs; 

fhzg;gLf;fpd;wd. 

  “fUq;nfhb kpsfpd; fha;j;Jzug; gRq;fwp”  

- kiygLflhk; 

 ,g;ghly; thpahy; kpsFnfhb fhpa epwKilanjd;Wk; grpa ,jd; 

fha;fs; ePz;l nfhj;Jfshf ,Uf;Fk; vd;Wk; ngUq;nfsrpfdhH $WfpwhH. 

        “ikgL rpyk;gpd; fwpnahLk; rhe;njhLk;ikgL rpyk;gpd; fwpnahLk; rhe;njhLk;ikgL rpyk;gpd; fwpnahLk; rhe;njhLk;ikgL rpyk;gpd; fwpnahLk; rhe;njhLk;”            

----    ghpghly;ghpghly;ghpghly;ghpghly;    
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 kiyfspy; tsUk; kpsFf; nfhbapy; tpise;j kpsfpd; gokhfpa kpsF 

ghiwfspd; NkNy rpe;jpf;fplf;Fk; vd;Wk;> itif Mw;wpNy fdpAk;> re;jd 

fl;ilfSk; kpje;J tUnkd;Wk; GytHfs; $WtH. 

        “nnnnghd;NdhL te;J fwpNahL ngaUk;ghd;NdhL te;J fwpNahL ngaUk;ghd;NdhL te;J fwpNahL ngaUk;ghd;NdhL te;J fwpNahL ngaUk;”        ----        mfehD}WmfehD}WmfehD}WmfehD}W    

        “fhypd; te;j fUq;fwp%ilAk;fhypd; te;j fUq;fwp%ilAk;fhypd; te;j fUq;fwp%ilAk;fhypd; te;j fUq;fwp%ilAk;”            ----    gl;bgl;bgl;bgl;bdghiydghiydghiydghiy    

    RUsp vd;Dk; Nruehl;Lg; Nghpahw;wpdpy; atdhpd; kuf;fyk; 

nghd;nghjpfisfk; nfhz;L nry;Yk; vd;Wk;> g+k;Gfhh; JiwKfj;jpNy flypNy 

fhw;why; te;j fupa kpsFg; nghjpfs; te;J Ftpe;jd vd;Wk; jkpo;ehl;L kpsF 

thzpgk; Ngrg;gLfpwJ.  

 
kpsfpd; Rj;jp Kiwfs;:kpsfpd; Rj;jp Kiwfs;:kpsfpd; Rj;jp Kiwfs;:kpsfpd; Rj;jp Kiwfs;:    

1. fupryhq;fz;zpr; rhw;wpy; VO Kiw eidj;J vLf;fr; Rj;jpahFk;. 

2. kpsfpid> ney;ypf;fha;r; rhw;wpy; Cw itf;fr; Rj;jpahFk;. 

3. kpsiff; fhbapy; Cwg; Nghl;L ntapypy; itf;f Rj;jpahFk;. 

4. kpsifg; Gspj;j Nkhupy; xd;Nw fhy; kzp Neuk; Cwg;Nghl;L 

tWf;fr; Rj;jpahFk;. 

5. mKupapNy kpsif miuj;Jg; Nghl;L 1.3yp Mf tw;wf; fha;r;rTk;. 

fOtpf;fha itf;fTk; ey;y Rj;jp. 

6. kpsif vYkpr;rk; gor;rhw;wpy; miuj;J ntapypy; itf;f Rj;jpahFk;     
    

kUj;Jt gad;fs;: kUj;Jt gad;fs;: kUj;Jt gad;fs;: kUj;Jt gad;fs;:     

� kpsFj;J}s; 260 – 390 kp.fp nfhLf;f grpiaj; J}z;Lk;. ntg;gj;ij 

cz;L gz;zp kdntOr;rpia cz;lhf;Fk;. 

� kpsFj;J}is FitdhTld; Nru;j;J toq;f Kiwr; Ruk; ePq;Fk;. 

� kpsF> ngUq;fhak;> mgpdp tiff;F 2 fpuhk; vLj;J> nrt;itahf 

miuj;J 12> khj;jpiufs; nra;J> mjpy; xU kzpf;nfhU Kiw xU 

khj;jpiu nfhLj;Jtu the;jp Ngjp ePq;Fk;. 

� kpsFj;J}s;> ntq;fhak;> cg;G ,itfisr; Nru;j;jiuj;Jj; jiyapy; 

fhZk; GOntl;Lf;Fg; G+r kapu; Kisf;Fk;. 

� kpsFj;J}s; 51 fpuhk; ePu; 700 kpy;yp tpl;L miukzp Neuk; fha;r;rp 

tbfl;b mjpy; 30 – 60 kp.fp tPjk; jpdk; 2>3 juk; nfhLj;J tu 

njhz;ilfk;ky;> njhz;ilg;Gz; ,itfs; ePq;FtJe;jtpu> tapw;iwr; 

Nru;e;j Neha;fSk; ePq;Fk;. 

� kpsFj;J}s; 51 fpuhk;> Njf;F tpijj;J}s; 68 fpuhk;> frfrh 17 fpuhk;> 

Njd; 272 fpuhk;> Xkk; 17 fpuhk; ,tw;iwr; Nru;j;jiuj;Jk; xU fow;rp 

msT jpdk; ,U Ntis> %y mbj;js;sYf;F nfhLf;fyhk;. 

� kpsF gw;nghb nra;tjw;Fupa nghUs;fspy; xU Kf;fpa ruf;fhff; 

fUjg;gLfpd;wJ. 
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� kpsFj;J}s; 10 fpuhk;> vUf;fk; Ntu; 18 fpuhk; vLj;J> gidnty;yk; 

jFe;j msT Nru;j;jiuj;J> jpizasT khj;jpiu nra;J> xU khj;jpiu 

jpdk; ,UNtis rhg;gpl;L tu> nfhUf;F Neha; FzkhFk;. 

� kpsF> Rf;F> jpg;gpyp> ngUQ;rPufk;> ghiw cg;G ,itfs; Xu; msthfr; 

Nru;j;Jg; nghb nra;J 2-4 fpuhk; cztpw;Fg;gpd; thapypl;L nkd;W 

tpOq;f> nrupg;igg; gpwg;gpj;J tapw;W NehiaAk; Nghf;Fk;. 

� kpsF 51 fpuhk;> ngUQ;rPufk; 60 fpuhk;> Njd; 340 fpuhk; Nru;j;J 

,Nyfpakhf;fp> fow;rpf;fha; msT jpdkpU Ntis rhg;gpl;Ltu 

KjpNahUf;Fk; nkype;NjhUf;Fk; cz;lhfpd;w %y Neha; jzpAk;. 

 
Rj;jp KiwfSf;F kpsF:Rj;jp KiwfSf;F kpsF:Rj;jp KiwfSf;F kpsF:Rj;jp KiwfSf;F kpsF:    

1. G+uj;Jf;F ntw;wpiy> kpsF ,tw;iwf; FbePuhf;fp %d;W ehl;fs; 

fpopaha;f; fl;b itj;jpl Rj;jpahFk;. 

2. fk;khW ntw;wpiy> kpsF Mfpa ,uz;ilAk; 875 fp. tPjk; 

epWj;njLj;Jr; rpwpJ ePu;tpl;L miuj;J> fw;fj;ij 1.3 yp ePupy; 

fye;J 35 fp. G+uj;ijr; rPiyapy; Kbe;J Jyhae;jpukha; ePupy; 

mkpOk;gb nra;J> rpWjPapy; vupf;f Ntz;Lk;. ePu; Kf;fhw; gq;F 

Rz;ba gpwF G+uj;ij vLj;J ePu; tpl;Lf; fOtp ntapypy; cyu;j;jp 

vLf;f Rj;jpahFk;. 

3. Njdpy;> ney;> kpsF Nru;j;Jg; gj;jpug;gLj;j Ntz;Lk;. 

4. 175 fp. ,urj;jpw;F> rpj;jpu %yg;gl;ilj; J}s; 35 fp.> jpupfLFg; 

nghb 35 fp.> fhak; 35 fp.> ,e;Jg;Gj;J}s; 35 fp. vLj;J 

,j;Jfs;fisr; rpwpJ rpwpjha;r; Nru;j;Jf; fy;tj;jpypl;L Kg;gj;jhW 

kzp Neuk; miuj;jpLf. gpd;G xU Foy; nfhz;L J}s;fis Cjp 

ePf;Ff. ,t;tpjk; VO Kiw nra;a ,urk; cau;ju Rj;jpia 

milAk 

 

ந  றிவி  மிளந  றிவி  மிளந  றிவி  மிளந  றிவி  மிள ::::    

        “gj;J kpsF ,Ue;jhy;gj;J kpsF ,Ue;jhy;gj;J kpsF ,Ue;jhy;gj;J kpsF ,Ue;jhy;    

giftd; tPl;bYk; cz;zyhk;giftd; tPl;bYk; cz;zyhk;giftd; tPl;bYk; cz;zyhk;giftd; tPl;bYk; cz;zyhk;”        

vd;gJ gonkhop. me;j msTf;F jpwd; gilj;jJ kpsF.  

     
1. ,ur eQ;R KwpTf;F nfhLf;fg;gLk; fUNty;nfhg;Gspf; FbePupy; (mWfq; 

FbePu;) kpsF NrUfpwJ. 

2. jhsf tplk; jPu> rpj;jpu%yNtu;g;gl;il 10 fpuhk;> kpsF 10 fpuhk;> 

fwpAg;G 5 fpuhk;> FbePu; nra;J nfhLf;f eQ;R jPUk;. 

3. nts;isghlhz eQ;R jPu> kpsF FbePu; gad;gLj;jg;gLfpwJ. 

4. cSe;J eQ;R jPu nfhs;Sf;fha; Ntis - 4 fpuhk;> kpsF - 4 fpuhk;> 

rPufk; - 4 fpuhk;>  Njd; - 4 fpuhk; FbePu; nra;J nfhLf;f jPUk;.  
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5. vl;b nfhl;il eQ;R jPu nte;jak; -5 fpuhk;> kpsF – 5 fpuhk;. nte;ePu; 

tpl;liuj;J ntz;nza; $l;bj; ju eQ;rpd; nfhLik jPUk;. 

6. ehgp eQ;R jPu kpsif gRtpd; nea;ahyiuj;J cz;zyhk; FbePu; 

nra;J Fbf;fyhk;. 

7. ngUkUe;J eQ;Rf;F nghJ KwpT kpsnfhd;Nw MFk;. R+uzk; my;yJ 

FbePu; nra;J cz;zTk;. 

8. ghk;Gf; fbapd; td;dp Ntfk; jPu> kpsF> jpg;gpyp> ,e;Jg;G> Rf;F> fLF> 

trk;G> nts;is G+z;L> rhuizNtu;> ntw;wpiy> rpW ePupy; Cwitj;J 

%f;fpy; gpopa %d;whk; Ntfk; jzpAk;. 

9. ghk;G rku; Ntfk; jPu khtpiy> kpsF> fhbapy; Cwitj;J %f;fpy; 

gpopa Ntz;Lk;. 

10. ghk;G rku; Ntfk; jPu trk;G> nts;isg;G+z;L> Jsrp> Jk;ig> kpsF> 

fe;jpcg;G Kiyg;ghypy; Cwitj;J %f;fpy; gpopa eQ;R Ntfk; jPUk;. 

11. ghk;G rz;lhs Ntfk; jPu je;jk;> Jk;igapiy> trk;G> nts;isg;G+z;L> 

kpsF> ,e;Jg;G> jha;ghypy; Cwitj;J %f;fpy; gpopa eQ;R Ntfk; 

jPUk;. 

12. ghk;gpd; mjp Ntfk;: kpsF> nts;isg;G+z;L> ngUq;fhak;> Njw;whq;fha;> 

vl;bf;fha;> kUf;fhiuf;fha;> ky;ypifg;gl;il> nts;shl;LePupy; 

Cwitj;J me;ePupdhNy miuj;J rPiyapy; jltp cyu;j;jp gpd;G 

mj;Jzpia mTupr;rhwpy; Cwitj;J %f;fpy; gpopa eQ;R Ntfk; 

NghFk;. 

13. 16 tpupad; fbfSf;Fk; nghJ kUe;J: ngU thifg; gl;ilr; rhW 

gRtpd; nea; kpsFj; J}s; Fspif nra;J nfhLf;fTk;. 

14. kaf;fuT fbf;F kUe;J: ed;whf fha;e;j xl;by; kpsFg; nghbiag; 

Nghl;L mjpypUe;J tUk; Gifiag; Kfj;jpw;gLk;gb gpbj;jhYk; 

kaf;fuT fbeQ;R jPUk;. 

15. vypf;fbf;F kUe;J: jpg;gpyp> kpsF> Gq;fk;Ntu;> kfpok; Ntu;> 

rPe;jpypisia> fw;whior;rhW tpl;liuj;J eQ;R td;ikf;F jf;f 

mstpYz;zyhk;. vypf;fb tPf;fk; jPUk;. 

16. vyp eQ;Rf;F kUe;J: Gq;fk;gl;il> kpsF> nts;Ss;sp> trk;G 

Kjypatw;iw gor;rhw;wpyiuj;J nfhLf;fj; jPUk;. 

17. fhl;Lj;jtis fbeQ;R Nghf> mfj;jpapiyr; rhW 325 kpyp kpsFj; 

J}s; 10 fp fyf;fp cz;zTk;. 

18. kutl;ilf; fb eQ;R jPu> Rf;F> jpg;gpyp> kpsF ,itfspd; R+uzj;ijf; 

nfhLf;fyhk;. 

19. tplikapy; – kpsF NrUfpwJ. 

20. kpsif> ntw;wpiyAld; fye;Jz;z midj;J tplq;fSk; ePq;Fk;. 
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kpsF NrUk; kUe;Jfs;:kpsF NrUk; kUe;Jfs;:kpsF NrUk; kUe;Jfs;:kpsF NrUk; kUe;Jfs;:    

1) kpsF Nyfpak;:1) kpsF Nyfpak;:1) kpsF Nyfpak;:1) kpsF Nyfpak;:    

 msT  : nfhl;ilg; ghf;fsT  

 jPUk;Neha;  : 96 fgk;> ePu; Njhlk;> rpy;tplk;> thjk;> tha;T. 

. Cu;trp ur thj rpl;fh  

. itj;jpa rpl;fh gQ;ruj;jpdk; gf;fk; vz; : 244  

2)rjhrhfu urk;:2)rjhrhfu urk;:2)rjhrhfu urk;:2)rjhrhfu urk;:    

 msT  : ½ - 1 Fd;wp vil  

 jPUk;Neha; : fopr;ry; tiffs;> nrupahik> vy;yhtif thA 

Neha;fs;> ke;jhf;fpdp Neha;> grp jPgdj;ij cz;lhf;Fk;. 

3)rd;dpghj urk;:3)rd;dpghj urk;:3)rd;dpghj urk;:3)rd;dpghj urk;:    

 msT  : 1 Kjy; 4 khj;jpiu  

 mDghdk;  : ,Q;rpr;rhW> vYkpr;rk; gor;rhW> JUQ;rp ehuj;jk; 

gor;rhW 

 jPUk;Neha; : KiwRuq;fs;> rd;dpghj Ruq;fs;. 

- mDNghf itj;jpa etePjk; ghfk; – 5  

4)R+iyf;Flhuk;:4)R+iyf;Flhuk;:4)R+iyf;Flhuk;:4)R+iyf;Flhuk;:    

 msT  : Fd;wpasT khj;jpiu  

 mDghdk;  : ,Q;rpr;rhW  

 jPUk;Neha; : R+iy> Fd;kk;  

- rpj;j itj;jpa jpul;L gf;fk; – 25  

5)gpujhghf;fpdp Fkhud;:5)gpujhghf;fpdp Fkhud;:5)gpujhghf;fpdp Fkhud;:5)gpujhghf;fpdp Fkhud;:    

 msT  : Fd;wpasT khj;jpiu> 2 Ntis> 3 ehs;  

 mDghdk;  : ,Q;rpr;rhW  

 jPUk;Neha; : vy;yh tifahd rd;dp> Ruk;  

- rpj;j itj;jpa jpul;L gf;fk; – 33 

6)gQ;rjPghf;fpdpr; R+uzk;:6)gQ;rjPghf;fpdpr; R+uzk;:6)gQ;rjPghf;fpdpr; R+uzk;:6)gQ;rjPghf;fpdpr; R+uzk;:    

 msT  : %d;W tpuy; msT  

 mDghdk;  : Njd;> nea;  

 jPUk;Neha; : cl;z Neha;> R+iy> gpj;jtha;T> rpNyj;Jk Neha;>  

nghUky;> nrupahik> kaf;fk;.  

- rpj;j itj;jpa jpul;L gf;fk; – 220     

7) epythifr; R+uzk7) epythifr; R+uzk7) epythifr; R+uzk7) epythifr; R+uzk;:;:;:;:    

 msT  : ntUfb msT  

 jPUk;Neha; : tha;T> gpj;jk;> cl;zNeha;> nghUky;> tpk;ky;>  

 Nrj;JkNeha;> the;jp> tpf;fy;  

 - rpj;j itj;jpa jpul;L gf;fk; – 221  
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8)8)8)8)    jpupNjhl khj;jpiu:jpupNjhl khj;jpiu:jpupNjhl khj;jpiu:jpupNjhl khj;jpiu:    

 msT  : kpsfsT khj;jpiu  

 jPUk;Neha; : rd;dp> Fspu; Ruk;> fg Ruk; 

- rpj;j itj;jpaj; jpul;L gf;fk; – 62 

9)9)9)9)    fe;jp khj;jpiu:fe;jp khj;jpiu:fe;jp khj;jpiu:fe;jp khj;jpiu:    

 msT  : gawsT  

 jPUk;Neha; : goQ;Ruq;fs;  

 - rpj;j itj;jpaj; jpul;L gf;fk; – 63 

GwkUj;Jtk;:GwkUj;Jtk;:GwkUj;Jtk;:GwkUj;Jtk;:    

1) kpsF nkOF:1) kpsF nkOF:1) kpsF nkOF:1) kpsF nkOF:    

 ntspgpuNahfkhf jltp tu Gilfs; ePq;Fk;. jiytypf;Fk; jltyhk;. 

 - rpj;j itj;jpaj; jpul;L gf;fk; – 307  

2) fz;fhr khj;jpiu:2) fz;fhr khj;jpiu:2) fz;fhr khj;jpiu:2) fz;fhr khj;jpiu:    

 ,jid NjdpYiuj;Jf; fz;zpypl fz;fhrk;> fz;glyk; ePq;Fk;. 

- rpj;j itj;jpaj; jpul;L gf;fk; -8  
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ntw;wpiyntw;wpiyntw;wpiyntw;wpiy    

    

    

NtWngah;NtWngah;NtWngah;NtWngah;        

  nts;spiy> jhk;G+yk;> jhk;G+yty;yp> jpiuay;> ehfty;yp> nky;ypiy>  

nts;spiy> nky;ylF.    

Njhw;wk;Njhw;wk;Njhw;wk;Njhw;wk;    

kdpjd; Njhd;wpa fhyj;jpy; ,Ue;Nj ntw;wpiyahdJ gad;ghl;by; 

,Ue;J tUfpwJ.  gy Mapuk; Mz;Lfshf gad;gLj;Jk; jhtuq;fspy; 

ntw;wpiyAk; xd;whFk;.  fpK 2-k; E}w;whz;by; ,yq;ifapy; vOjg;gl;l 

kfhtk;rk; vd;Dk; E}ypy; ntw;wpiy nky;YtJ gw;wp Fwpg;gplg;gl;Ls;sJ. 

 ,e;jpahtpy; kpjntg;g kw;Wk; Fsph;r;rpahd gFjpfs; ntw;wpiy 

tsHf;fg;gLfpwJ.  tq;fhsk;> xhprh> jkpo;ehL> Kk;ig Nghd;w ,lq;fspy; 

,jd; ,iyf;fhf gaphplg;gLfpwJ. ek; ehl;bYk;> Njhl;lq;fs; rhHe;j ,lq;fspy; 

ntw;wpiy nfhbfs; mjpfkhf gaphplg;gLfpwJ. 

 
tiffs;tiffs;tiffs;tiffs;    

 ,/J ,iyapd; epwj;jhYk;> kzj;jhYk;> fhHg;Gr; RitahYk; 

%tifg%tifg%tifg%tifg;gLk;.  kpFe;j kzKk;> fhuKk;> fUg;G epwKk; ,y;yhjJ.  

‘ntw;wpiyntw;wpiyntw;wpiyntw;wpiy”.  fUikAk; fhuKk; kpFe;jJ ‘fk;khW ntw;wpiyfk;khW ntw;wpiyfk;khW ntw;wpiyfk;khW ntw;wpiy”.... fUg;G+u 

kzKk; rpW fhuKKilaJ “fUg;G+u ntw;wpiy.fUg;G+u ntw;wpiy.fUg;G+u ntw;wpiy.fUg;G+u ntw;wpiy.”    

RitRitRitRit   : tpWtpWg;G> fhHg;G 

jd;ikjd;ikjd;ikjd;ik      : ntg;gk; 

gphpTgphpTgphpTgphpT   : fhHg;G 

nra;ifnra;ifnra;ifnra;if  : ntg;gKz;lhf;fp> mfl;Ltha;tfw;wp> Jth;g;gp>  

fhkk;ngUf;fp> mOfyfw;wp> ntg;gfw;wp> 

grpj;jPj;J}z;b> ghw;ngUf;fp> ckpo;ePHg;ngUf;fp. 

gad;jUk; ghfq;fs;gad;jUk; ghfq;fs;gad;jUk; ghfq;fs;gad;jUk; ghfq;fs; :  nfhbapd; ,iy kw;Wk; Nth;. 
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nghJFzknghJFzknghJFzknghJFzk; 

 ntw;wpiyapd; ,urj;ijg; gUfpy;> Iak; rapj;jpak;> fhzhf;fb> Kg;gpzp 

,itfs; xopAk;. 

 “Iak; mDq;fhz; mjd;rhuq; nfhz;lf;fhw; 

 igar; rapj;jpak;Nghk; ige;njhbNa! – nka;apd; 

 fbapd; Fzk; NghFq; fhuntw;wpiyf;Fg; 

 gbAKj;Njhlkpijg; ghH” 

. mfj;jpah; Fzthflk;mfj;jpah; Fzthflk;mfj;jpah; Fzthflk;mfj;jpah; Fzthflk;    

fk;khW ntw;wpiyfk;khW ntw;wpiyfk;khW ntw;wpiyfk;khW ntw;wpiy    

 ,jw;F ePNuw;wk;> jiyghuk;> Kg;gpzp> khe;jk;> Fuw;fk;ky;> tapw;Wtyp> 

tapw;Wg;gPrk; Mfpait Nghk;. 

 “vl;bnyhd;W fpl;bdPNuw;wQ; rpNuhghu 

 khl;b tpLrd;dp khe;jnkhL – ehl;bw; 

 ghpaFuw; fk;ky; typ gz;bAg;gprk; Ngh 

 khpafk; khW ntw;wpiy”    

. mfj;jpak; Fzthflk;mfj;jpak; Fzthflk;mfj;jpak; Fzthflk;mfj;jpak; Fzthflk;    

ntw;wpiyia cgntw;wpiyia cgntw;wpiyia cgntw;wpiyia cgNahfpf;Fk; KiwNahfpf;Fk; KiwNahfpf;Fk; KiwNahfpf;Fk; Kiw    

ntw;wpiyiaj; jhk;G+ykha; cgNahfpf;Fk; NghJ> mj;Jld; 

Kf;fpakhfg; ghf;F> Rz;zk; NrUk; ntw;wpiyiaj; jhk;G+ykha; 

cgNahfpf;Fk;NghJ> ntw;wpiyapd; fhk;G> Edp> eLeuk;G> gpd;Gwj;jpy; 

mike;Js;s Njhy;> ,iyfis ePf;fpNa toq;fNtz;Lk;. 

 “ePw;wpiyAk; %f;F neba euk;GlNd 

 jPw;Wk; GwThpAk; jpd;wf;fhy; - khw;wtiu 

 nty;yg;NghH nra;Ak; tPndLkh yhapbDQ; 

 nry;yg;Ngha; epw;Fe;jpU.” 

    
ntw;wpiyapd; Ntjpg;nghUl;fs;ntw;wpiyapd; Ntjpg;nghUl;fs;ntw;wpiyapd; Ntjpg;nghUl;fs;ntw;wpiyapd; Ntjpg;nghUl;fs;    

� nfbdpd;> rhtpfhy;> igNuhnfbrhy;> A+[pdhy;> vf;];l;uhfhy;> Mf;rhypf; 

mkpyk; Nghd;w gy Ntjpg;nghUs; ntw;wpiyapd; kUj;Jt Fzq;fSf;F 

mbg;gilahf cs;sJ. 

ntw;wpiyapy; cs;s rj;Jfs;ntw;wpiyapy; cs;s rj;Jfs;ntw;wpiyapy; cs;s rj;Jfs;ntw;wpiyapy; cs;s rj;Jfs;    

� ntw;wpiyapy; 84.4% ePHr;rj;Jk;> 3.1%  Gujr;rj;Jk;> 0.8% nfhOg;Gr; 

rj;Jk; epiwe;Js;sJ. 

,jpy; fhy;rpak;> fNuhl;bd;> jakpd;> hpNghgpNstpd; kw;Wk; tpl;lkpd; rp 

cs;sJ    
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kUj;Jt gad;fs;:kUj;Jt gad;fs;:kUj;Jt gad;fs;:kUj;Jt gad;fs;:    

� fha;r;Rf; fl;b Nrh;e;j ntw;wpiyghf;fpdhy;> mirtw;w gw;fs; ,WFk;.  

tapw;Wg; GOf;fs; rhFk;.   

� Rf;F> fpuhk;G Kjypa kzy; $ba ntw;wpiy ghf;fhy;> 

kdf;fspg;Gz;lhFk;.  cliyg; gw;wpa rpy Neha;fSk; nrhpahikAk; 

ePq;Fk;. 

� kzg;nghUisr; Nrh;e;j ghf;fpdhy;> kzth;j;j  thjk;> mf;fpdpke;jk;> 

ehrpNuhfk;> Rthrfhrk;> mNuhrfk;> tapw;iwg;  gw;wpa JHFzk; 

Mfpait ePq;Fk;. clYf;F xspAk; mwpTk;> tpopf;F eyKk; 

cz;lhFk;. 

� njhz;ilailg;G> Fuw;fk;kypy; ntw;wpiyiaAk; rhk;gpuhzpg; 

gjq;fj;ijAk; nkd;W Ritf;Fk;gb nra;ayhk;. 

� ghw;Ruf;fTk;> ghy;fl;b cz;lhf;Fk; Kiy tPf;fj;ijf; fiuf;fTk; 

ntw;wpiyiaj; jzypy; thl;b> mLf;fLf;fhf itj;Jf; fl;lyhk;. 

� jiy gSTf;F %f;fpYk;> fhJ Fj;jYf;Ff; fhjpYk; ntw;wpiyr; 

rhw;wpy; 2-3 Jsp tplyhk;. 

� ntw;wpiyia vz;nzapy; eidj;J> tpsf;fpy; thl;b khHgpd; Nky;Nghl. 

,Uky;> %r;RKl;ly;> fbdRthrk;> Foe;ijfSf;Fz;lhFk; ,Uky; 

tpyFk;. 

� ntw;wpiyr; rhWld; ,Q;rpr;rhWk; Nrh;j;J> EiuaPuy; rk;ge;jkhd Nehapy; 

toq;fyhk;. 

� jPg;gl;l Gz;zpd; kPJ ntw;wpiyia itj;Jf;fl;lyhk;. 

� ,sk; ntw;wpiyf; nfhb NtUk; kpsFQ; Nrh;j;Jr; rhg;gpl;L tu kyl;il 

cz;lhf;Fk;. 

� Ntiur; Ritj;Jtu ghlfh;fspd; njhz;il xyp ngUFk;. 

� rpWgps;isfSf;Fz;lhFk; tapw;Wg; nghUky; kyfl;L ,itfisg; 

Nghf;f> ntw;wpiyf; fhk;ig Mkzf;F nea;apy; eidj;J> fPo;thapy; 

itf;fyhk;. 

� fhkg;ngUf;if cz;lhf;Fk; nghUs;fSld;> ntw;wpiyiaAk; 

Nrh;j;Jz;z> fytpapy; ,r;ir cz;lhFk;. 

� 2-3 ntw;wpiyAld; 4-5 kpsF Nrh;j;Jf; FbePhpl;Lg; Gfl;l 

rpWth;fSf;Fz;lhFk; nrhpahik tpyFk;. 

� ntw;wpiyr;rhW rpWePiug; ngUf;Ftjw;Fk; gad;gLfpwJ ntw;wpiyr; 

rhw;Wld; ePH fye;j ghiyAk;> Njitahd msT fye;J gUfp tu 

rpWePH ed;FgphpAk;. 
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� Foe;ijfSf;F tUk; Ruk;> rd;dpf;F> ntw;wpiyr; rhw;wpy; f];J}hp> 

NfhNuhriz> rQ;rPtp Mfpatw;wpy; VNjDk; xd;iw kj;jpj;J> NjDld; 

nfhLf;f FzkhFk;.  rsp> ,Uky;> khe;jk;> ,Og;Gk; FzkhFk;. 

� ,iyapd; rhW [Puzj;jpw;F cjTfpwJ. 

� Nth;gFjp ngz;fspd; kyl;Lj; jd;ikia Nghf;FfpwJ. 

� jiytypjiytypjiytypjiytyp :   

ntw;wpiyiaf; frf;fpr; rhW vLj;J me;j rhw;wpy; rpwpjsT 

fw;G+uj;ijr; Nrh;j;Jf; Fog;gp typAs;s ,lj;jpy; jltpdhy; jiytyp 

clNd FzkhFk;. 

� Njs; tplk;Njs; tplk;Njs; tplk;Njs; tplk; :  

,uz;L ntw;wpiyia vLj;J mjpy; xd;gJ kpsif kbj;J thapy; 

Nghl;L ed;whf nkd;W jpd;why; Njs;tplk; clNd KwpAk;. 

� rh;f;fiu tpahjprh;f;fiu tpahjprh;f;fiu tpahjprh;f;fiu tpahjp    

rh;f;fiu tpahjp cs;sth;fs; ,uz;L ntw;wpiyAld; Ntg;gpiy xU 

ifg; gpbasTk; mUfk;Gy; xU ifg;gpbasTk; xU rl;bapy; Nghl;L 

500ml jz;zPH tpl;L ed;whf nfhjpf;ftplTk;.  jz;zPH msT 

150ml  Mf FiwAk; tiu nfhjpf;ftpl;L> gpd;G tbfl;b Mwitj;J 

Ntisf;F 50ml  tPjk; %d;WNtis czTf;F Kd;G rhg;gplTk;. 

� my;rh;my;rh;my;rh;my;rh;    

my;rh; cs;sth;fs; ,uz;L ntw;wpiyAld; mj;jp ,iy 1 ifg;gpb> 

Ntg;gpiy 5 Mfpatw;iw NkNy cs;s Kiwgb frhak; jahhpj;J 

%d;WNtis mUe;jp tuTk;. 

� jhk;G+yk; jhpj;jy;jhk;G+yk; jhpj;jy;jhk;G+yk; jhpj;jy;jhk;G+yk; jhpj;jy;    

o ekJ clypy; Ruf;Fk; 24 tpjkhd “mkpNdh mkpyq;fs;” 

ntw;wpiyapy; cs;sd. 

o nrhpkhdj;Jf;Fk; nghpJk; cWJizahFk; ,e;j “mkpNdh 

mkpyq;fis” ntw;wpiy %yk; ehk; milAk;NghJ [Puzk; 

vspjhfpd;wJ.  mjpdhy; jhd; ek;Kd;Ndhh;fs; czTf;Fg;gpd; 

jhk;G+yk; jhpf;Fk; tof;fj;ij Vw;gLj;jpAs;sdh;. 

o ntw;wpiy ghf;Fld; $ba jhk;G+yk; “kq;fyg;nghUs;” vd;gJ 

gyh; mwpe;j cz;ik.  ntw;wpiy> ghf;F> Rz;zhk;G 

,ize;j jhk;G+yk; nky;Yk;NghJ ckpo;ePH Rug;gpid 

J}z;LtJld; xUtpj cw;rhf czh;tpid jUfpwJ. 

o ngUk;ghyhd ehLfspy; ntw;wpiyf;F ghy; czh;it kw;Wk; 

euk;G tYNtw;Wk; rf;jp ,Ug;gjhf fUjg;gLfpwJ.  

mjdhy;jhd; GJkz jk;gjpfSf;F jhk;G+yk; jhpg;gJ vd;gJ 

xU rlq;fhf eilngWfpwJ. 
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KRKRf;ifKRKRf;ifKRKRf;ifKRKRf;if    

    

 

    

NtW ngahNtW ngahNtW ngahNtW ngah; -  

   mapNyak;> ,UFuq;fpd;if> nkhRnkhRf;if  

Njhw;wk;Njhw;wk;Njhw;wk;Njhw;wk;    

,J ,e;jpahtpy; vq;Fk; gapuhFk; xUtiff; nfhb. jhtuk; KOtJk; 

nrhu nrhug;ghd Rizfs; nfhz;lJ.   

Rit Rit Rit Rit     :  Jth;g;G> fhh;G 

jd;ikjd;ikjd;ikjd;ik    : ntg;gk; 

gphpTgphpTgphpTgphpT     :  fhh;g;G  

gad;jUk; ghfq;fs;gad;jUk; ghfq;fs;gad;jUk; ghfq;fs;gad;jUk; ghfq;fs;            :  ,iy> Nth;  

nra;ifnra;ifnra;ifnra;if            ::::   Nfhioafw;wp> fg`ufhhp  

    

nghJFzk;: nghJFzk;: nghJFzk;: nghJFzk;:     

,iyapd; Fzk; ,iyapd; Fzk; ,iyapd; Fzk; ,iyapd; Fzk;     

,jdhy; ,Uky;> Nfhio> ,iug;G> neQ;rpw; Giff; fk;ky;> %f;fpy; 

ePHg;gha;jy; ,it ePq;Fk;.  

 

‘,UkYldPis apiug;G Gifr;ry; 

kUTfpd;w ePHj;Njhlk; khWe; - jpUTila 

khNd! KRKRf;if kh%ypat;tpiyiaj; 

jhNd aUe;Jth;f;Fj; jhd;” 

. mfj;jpah; Fzthflk; 
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Nthpd;Fzk; Nthpd;Fzk; Nthpd;Fzk; Nthpd;Fzk;     

  ,J> jP ehw;wj;Jld; ,Wjpa Nfhio> mz;ikapd;ik> ke;jk;> 

the;jp> khh;G Neha;> Fd;kk;> moy; ,itfis ePf;Fk;.  

  “fe;jk; guT fspr;rspAk; Gd;tplK 

  ke;jk; ngUtplKk; the;jpfSk; - me;jk;  

  ngUFuq;Ff; fpr;#Lk; gpj;jKkp Uf;fh  

  jpUFuq;Ff; ifNtUf;Nf”.  

 

• ,iy ,urj;jpy; rpwpJ NfhNuhrid NrHj;Jf; nfhLf;f Nkw;$wpa 

Neha;fis Nghf;Fk;.    

• KRKRf;ifapd; ,iyapdhy; Nfhio> Rthrk;> fhrk; jPUk;.  Nthpdhy; 

fbe;j Nfhio> khh;G Neha;> the;;jp> Fd;kk; jPUk;.  

• KRKRf;if %ypiff;F nrk;G rj;Jk;> gpj;j gfNuhf ehr 

Fzq;fSKz;L.    

• Cwitj;j GOq;fyhprpAld;> ,t;tpy;iyaAk; NrHj;J miuj;J> rpwpJ 

cg;G $l;b mil Rl;Lf; nfhLj;J tu> Nfhiof;fl;L> ,Uky;><is 

ePq;Fk;.  

• Ntiu cyh;j;jpg; nghbahf;fp my;yJ FbePhpl;Lf; nfhLf;f> the;jp> khh;G 

Neha; Kjypad ePq;Fk;.  

 

 
KRKRf;if NrUk; kUe;Jfs; KRKRf;if NrUk; kUe;Jfs; KRKRf;if NrUk; kUe;Jfs; KRKRf;if NrUk; kUe;Jfs;     

1. KRKRf;if mil 1. KRKRf;if mil 1. KRKRf;if mil 1. KRKRf;if mil     

jPUk; Neha;  - cs;Sf;F rhg;gpl ,Uky;> fgk;> Nfhiof;fl;L Nghk; 

    Ref: kUe;J nra; ,aYk; fiyAk; (Page 103) 

2. KRKRf;if #uzk;2. KRKRf;if #uzk;2. KRKRf;if #uzk;2. KRKRf;if #uzk;    

jPUk; Neha; - <is> ,Uky;> Rthrk;> fhrk; FzkhFk;  

    Ref: fz;Zrhkpg; guk;giu itj;jpak;; (Page 411) 

3. fgNuhf khj;jpiu 3. fgNuhf khj;jpiu 3. fgNuhf khj;jpiu 3. fgNuhf khj;jpiu     

jPUk; Neha; - Nfhiof;fl;L> ,Uky;> nghUky; jPUk;   

     Ref: rpNuhuj;jpd itj;jpa G+h;zk;; (Page 125) 

4. re;jdhjpf; fpUjk; 4. re;jdhjpf; fpUjk; 4. re;jdhjpf; fpUjk; 4. re;jdhjpf; fpUjk;     

gpuNahfk;;  : ,e;jf; fpUjj;jpy; Ntisf;F xU Njf;fuz;b tPjk;  

 jpdk; ,UNtis fyf;fp tz;lYld; nfhLf;fTk;. 

jPUk; Neha;fs;: Rthrk;> ,Uky;> tpf;fy;> gpj;jk;> the;jp jPUk; 

gj;jpak;  : ,r;rhgj;jpak;  

Ref: fz;Zrhkpg;guk;giu itj;jpak;;; (Page 231) 
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5. kfh fypahz fpUjk;5. kfh fypahz fpUjk;5. kfh fypahz fpUjk;5. kfh fypahz fpUjk;    

  jPUk; Neha; - 24 Nkfk;> gpj;jk;> fhrk;> ,Uky; jPUk;  

    Ref: mfj;jpa itj;jpa rpe;jhkzp 4000; (Page 307) 

6. ,UkYf;F kUe;J6. ,UkYf;F kUe;J6. ,UkYf;F kUe;J6. ,UkYf;F kUe;J    

  KRKRf;if rhW 

  fz;lq;fj;jphprhW  tif 2 Mohf;F 

  J}Jts rhW        

 

 gRtpd; nea; 2 Mohf;F ,itfisf; fl;b #hpaGlj;jpy; 1 ehs; 

itj;J> kpsF> jpg;gpyp> jhd;wpf;fha;> rpw;wuj;ij> fLf;fha;> Rf;F> rpWehfg;G+> 

rpW Njf;F> nrt;tpak; tha; tpsq;fk;> jpg;gpyp %yk;> nfhb Ntyp> mjpkJuk;> 

Njq;fha; ,it tiff;F 2 foQ;R nghbj;J Nghl;L> ,Wjpapy;> vhpj;J 

vLf;fTk; nra;J jpdk; 35 fpuhk; tPjk; 15 jpdq;fs; rhg;gpl rak;> Fj;jpUky;> 

ntl;il njhz;il> Gifr;ry;> <is Kjypad jPUk;.  gj;jpakha; ,Uf;fTk;.  

Mjhuk;: gpuk;kKdp itj;jpa #j;jpuk; 390  

   (jQ;ir ruRtjp kfhy; ntspaPL vz;. 306) page 263.  
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gRk;ghy;gRk;ghy;gRk;ghy;gRk;ghy;    

    

NtW ngaHNtW ngaHNtW ngaHNtW ngaH    

  ghak;> fPuk;> Rij> gaR> ghF> mKJ> Jj;jk>; rhW 

• gRtpd; kbapy; ,Ue;J rf;if ePq;fp xOFk; nghUSf;Fg; ghy; vd;W 

ngaH nrhy;yg;gLk;. 

• ,jd; epwk; ntz;ik Mifapdhy;. ,jpy; VO epwq;fs; fye;Js;sd. 

• Ghy;> Cd;nra; nghUSk;> rUf;fiuAk> epycg;Gf;fSk; ,itfNahL 

nfhOg;gpd; Ez;JspfSk; NrHe;J ePHkakha; ,Uf;fpd;wJ. 

• Ghypy; cs;s Cd;nra nghUs; kp;F tpiutpy; nre;ePupy; fye;J 

nfhs;fpwJ. ghypy; cs;s nfhOg;Gk; rHf;fiuAk; clYf;F ntg;gKk; 

td;ikAk; nfhLf;fpd;wd. ghypy; cs;s epy cg;Gf;fspy; NrHe;jpUf;Fk; 

Rz;zhk;Gk;> vhpaKk;> %isiaAk; euk;GfisAk; nrt;tNd Ntiy 

nra;AkhW nra;fpd;wd.   

• ghypy; cs;s Rz;zhk;Gr; rj;jpdhy; gw;fSk; vYk;GfSk; cWjp 

milfpd;wd. ;Fs;Ns ghy; nrd;wTlNd.nre;ePhpd;fz; cs;s nts;is 

mZf;fs; mjpfg;gl;L Nehia mZf xl;lhky; jLf;fpwJ. ,jdhy; 

ghypy; caph;fspd; tsHr;rpf;Fk; cuj;Jf;Fk; Ntz;lpa nghLs;fs; 

vy;yhk; $lp KO czTg; nghUsha; mike;J ,Uf;fpd;J.  

 
ghypd; ngghypd; ngghypd; ngghypd; nghJf; Fzk;hJf; Fzk;hJf; Fzk;hJf; Fzk;    

   “ghyh; fpoth; goQ;Ruj;NjhH Gz;zhsp 

   #iyaH Nkfj;NjhH JHgyh;j;NjhH vYkptH 

  Vy;yhHf;Fk; khFk; ,isj;jtHFQ; rhjfkha; 

ey;yha; gRtpd;ghy; ehl;L” 
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 gRtpd; ghyhdJ Foe;ijfl;Fk; fpotHfl;Fk; gioa Ruk;> Gz;> #iy> 

.gpuNkfk;>  JHg;;gyk;>  nkypT Mfpa ,itfis cilatHfSf;Fk; MFk;  

gjhHj;j Fz rpe;jhkzpapy; fPo;f;fhZkhW ghy; tiffSk; mjd; Fzq;fSk; 

$wg;gl;Ls;sd. 

 
ntz;ik nrk;ik fUik fgpiy vd;Dk;ntz;ik nrk;ik fUik fgpiy vd;Dk;ntz;ik nrk;ik fUik fgpiy vd;Dk;ntz;ik nrk;ik fUik fgpiy vd;Dk;    ghy; tif gRf;fspd; ghw;Fzk;ghy; tif gRf;fspd; ghw;Fzk;ghy; tif gRf;fspd; ghw;Fzk;ghy; tif gRf;fspd; ghw;Fzk;    

“ntz;gRtpd; ghy;Nghfk; gpj;jj;ij nka;rpte;j 

tz;gRtpd; ghy;Nghf;Fk; thjj;ijf; - fz;rpwe;j 

fhutpd; ghy;Nghf;F ikaq; fgpiyg;ghy; 

Mukph;jhe; Njh\ kWf;Fk;.” 

(ngh-iu) ntz;ikepwg; gRtpd; ghy; gpj;j Nfhgj;ijAk;> nrk;ikepwg; 

gRtpd; ghy; thj Njh\jj;ijAk;> fgpy; epwg; gRtpd; ghy; jphpNjh\j;ijAk; 

Nghf;Fk;. fgpiy vd;gJ fUik fye;j nghd;dpwkhk; vd;f 

 
fhuk; fhuk; fhuk; fhuk; gRtpd; ghw;Fzk; :gRtpd; ghw;Fzk; :gRtpd; ghw;Fzk; :gRtpd; ghw;Fzk; :    

“fz;Nzh afw;Wq; faNuhfe; jhd;Nghf;F 

kz;zpYs;s ghy;Njh\k; khw;Wq;fhz; - ngz;Nz 

    ,uj;jgpj;jk; Nghf;F kpuhr trpaq; 

fWj;jgRk; ghyjidf; fhz;” 

  fhuhk; gRg; ghy; tpopg;gpzp> ~ak;> kw;w ghypd; Njh~q;fs;> 

,uj;j gpj;jNuhfk; ,itfis ePf;Fk;. 

 
Mfhg; gRtpd; ghw;Fzk;Mfhg; gRtpd; ghw;Fzk;Mfhg; gRtpd; ghw;Fzk;Mfhg; gRtpd; ghw;Fzk;    

  “tpQ;R tuiz jhuhNeha; 

   kpFj;Jr; Royy; ntz;Gs;sp 

  JQ;r aiye;J kykUj;jy; 

   fLfh Nlfp naYk;Gzypt; 

  tQ;R tifap dhtpd;gh 

   yhfh jZfw; wphpNjh\k; 

  neQ;rp yilAq; faNehah 

   dpiwe;j taJq; Fiwe;jpLNk.” 

   muiz Neha;> jhuh Neha;fisAilajhapUj;jy;> kpfTQ; Rw;WjNyhL 

ntz;Gs;sp ngw;wpUj;jy;> J}q;fpj; jphpe;J kyk; mUe;jy;> RLfhl;nlYk;G 

cz;zy; Mfpa Ie;J tifahd gRf;fspd; ghy; Mfhthk;. ,it NrUkhfpy;> 

thjhjp %d;W Njh~q;fSk; khh;gpw; Nrh;e;J> \aj;ij  tpisg;gJk; MAisf; 

Fiwg;gJk; nra;Ak;. 
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gfw;gRtpd; ghw;Fzk;gfw;gRtpd; ghw;Fzk;gfw;gRtpd; ghw;Fzk;gfw;gRtpd; ghw;Fzk;    

  “gfw;ghy; rpRfl;Fg; gf;Ftnkd; whYk; 

  tpfw;gK ld;gUf nka;Na-najw;Fkpfe; 

  jPjlur; nra;Akpj;jhw; NruhJl; fha;r;rydy; 

  jhJtpOk; G+q;FoNy rhw;W.” 

 
   gfw;gRtpd;ghy; Foe;ijfSf;Fg; gf;fFtkhnkd;whYk;> gw;gy 

fgNehiaAk;> jhk;G+yk;> Gspg;G Kjypad NrUkplj;Jf; nfLjpiaAk; nra;Ak;> 

cl;#l;ilAk; ntg;gj;ijAk; ePf;Fnkd;f. 

                      
,uhg;gRtpd; ghw;Fzk;,uhg;gRtpd; ghw;Fzk;,uhg;gRtpd; ghw;Fzk;,uhg;gRtpd; ghw;Fzk;    

  “gfw;gfk;ghy; fha;r;rpg; gUfp doYk; 

   tpfw;gK kPisAkpuhthk;-Gfy;gpj;j 

   NtfKk;Ngh Nkdpnay;yh NkapLe; jhJTkhk; 

   NghfKKz; lhFk; Gfy;.” 

 

  ,JTkJ. 

  “,utpd;ghy; fz;zp nyOgpzp Nghf;Fk;gpd; 

  gutpaNeh Ak;Nghf;Fk; ghhpy;-tpufKw;whh;f; 

  fj;jpak; gd;dtpop ahapioNa ahtUf;Fk; 

  gj;jpakh nkd;iwf;Fk; ghh;.” 

  gfypw; fue;J ,utpy; fwf;fpd;w ghiy tpjpg;gb fha;r;rpaUe;j> Njf 

mow;rp> fgNuhfk;> Rthrk;> gpj;jNfhgk; Nej;jpu tpahjp> tpe;Jtpd; nfLjpahy; 

mDrhpj;j rpw;rpy Nuhfq;fs; Mfpa ,it ePq;Fk;. Njfj;jpy; kpDkpDg;Gk;> 

Rf;fpyg; ngUf;fKk;> khjh; Nky; tpUg;gKk; cz;lhFk;. ,J gj;jpaj;jpw;F 

cjTk;. (gfy; KOJQ; fhj;jpUe;J ,utpy; fwg;gJ gfw;ghy;.) 

      
Rj;jp Kiwapy; Rj;jp Kiwapy; Rj;jp Kiwapy; Rj;jp Kiwapy; gRtpd; ghy;gRtpd; ghy;gRtpd; ghy;gRtpd; ghy;    

• Fq;fpypak;j;ij gRtpd; ghypy; ehd;F rhkk; fha;r;rp vLf;f Rj;jpahFk;. 

• Njw;whq; nfhl;iliag; gRtpd; ghypy; Cwitj;J ePupy; fOfp vLf;f 

Rj;jpahFk;. 

• NeHthsj;ij gRtpd; ghypy; Ntfitj;J vLf;f Rj;jpahFk;. 

• ghlhzj;ijfg; gRtpd; ghypy; Kf;fhy; kzp Neuk; Ntfitf;f 

Rj;jpahFk;. 

• nfe;jfj;ij nghb nra;J ntapypy; fhaitj;Jg; ghypy; nfhl;lr; 

Rj;jpahFk;. 

• ghypy; fOf jhsfk; Rj;jpahFk;. 
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• gRtpd; ghypy; kNdhrpiy KOFk; tiu Cwitf;f kNdhrpiy 

Rj;jpahFk;. 

• ehgpia gRtpd; ghypy; nfhjpf;f itf;fNth> mjpNy %d;W ehs; 

Cwitf;fNth nra;jhy; Rj;jpahFk;. 

• E}yhthiuia cyhj;jp ,bjJ #Hzk; nra;J gRtpd; ghypy; 

gpl;;ltpay; nra;J fhaitj;J vLj;J nfhs;s Ntz;Lk;. 

• maj;njhl;bia gRk;ghypy; gdpnuz;L kzpNeuk; Cwitj;J gpd;G 

NjdpYk;> nea;apYk; vl;nll;L ehl;fs; Cwitj;J vLf;f Rj;jpahFk;. 

 

ghy; JizkUeghy; JizkUeghy; JizkUeghy; JizkUe;jhf NrUk; k;jhf NrUk; k;jhf NrUk; k;jhf NrUk; kUe;Jk; jPUk; NehAk;;Ue;Jk; jPUk; NehAk;;Ue;Jk; jPUk; NehAk;;Ue;Jk; jPUk; NehAk;;:    

kUe;JkUe;JkUe;JkUe;J    jPUk; Neha;jPUk; Neha;jPUk; Neha;jPUk; Neha;    

mar; nre;J}uk; tPhpa e~;lk; 

fhe;jr; nre;Jhuk; Fa Neha; 

nrk;G gw;gk; ty;iy Neha; 

ehf gw;gk; Mj;jp Ruk; 

jq;f gw;gk; thjNuhfq;fs; 

jq;f nre;J}uk; Nrj;k tpf;fy; 

nts;sp nre;J}uk; fg Neha; 

jhsf nre;J}uk; #jf thA 

gto gw;fk; fg Ruk; 

Kj;J gw;gk; mk;ik Neha;> ,uj;j ePupopT 

Kj;J nre;J}uk; gpuik 

    

ghy;> ghy; nghUs;fspd; cgNahfk;:ghy;> ghy; nghUs;fspd; cgNahfk;:ghy;> ghy; nghUs;fspd; cgNahfk;:ghy;> ghy; nghUs;fspd; cgNahfk;:    

gRtpd; ghy;gRtpd; ghy;gRtpd; ghy;gRtpd; ghy;    

• fhr Neha; ePq;f> ghypy; fhQ;nrhwp Nthpl;Lf; fha;r;rp mUe;JtJ 

gz;il ehs;njhl;L tof;fpy; ,Uf;fpd;wJ.Neha; ePq;fpa gpd;> 

KOFtjw;F Xkj;jpw;Fg; gRk;ghy; tpl;L miuj;Jj; jiyapy; Nja;j;Jf; 

nfhs;tJz;L. 

• gRtpd;ghy;> Rf;Fj;ijyk;> gpUq;fkyfj; ijyk;> fPo;tha; ney;ypj;ijyk;> 

nghd;dhq;fhzpj;ijyk; Nghd;w gy Kbj;ijyq;fspy; Nrh;f;fg;gl;L 

,Uf;fpd;wJ. 

• gRtpd; ghiy mUe;jp te;jy; ngz;fSf;Fg; ghy; fuf;Fk;. ,uj;jgpj;jk;> 

the;jp Kjypa gpj;j Neha;fs; ePq;Fk;. 

• rt;tPuk;> kapy;Jj;jk;> jpuhtfk; Kjypa tplg; nghUs;fis tplkpf;f 

mUe;jpath;fSf;F> tplKwpag; gRk;ghiyf; nfhLf;fyhk;. 
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 fhiyapy; gr;irg;ghiyg; gUfpte;jhy;> iffhy; vhpT> fhkhiy> 

,uj;jgpj;jk;> ghz;L> jhJ el;lk;> fgk; (khh;Gr; rsp) ,it ePq;Fk;; gyk; 

cz;lhk;. Foe;ijfl;Fk; nghUe;Jk;. ,jidj; jhNuh~;zr; rpfpr;ir vd;gh;. 

mjhtJ fwe;j ghiyr; fLif MWtjw;FKd; cz;gjhFk;. ,jid> 

  “ifnahpT fhnyhpT fhkpykp uj;jgpj;j 

   nka;nahpT ghz;LNeha; tpe;Je\;lk;-nta;a 

  tpjafgk; Nghk;Gl;b naa;JQ;Nra;f; nfht;T 

   Kjakjpw; gr;irg;gh Yz;.” 

vd;w nra;Ashy; mwpf. 

• ghy;> gQ;r jPghf;fpdp> ruGq;f tpy;thjp> ntz;G+fiz> Njw;whd;> 

,k;G+uy; Nghd;w gytifg;gl;l ,Nyfpaq;fspNy Nrh;f;fg;gLfpd;wJ. 

• fe;jfk;> rptij> epyhtiu> mftfe;jp> guq;fpr;rf;if Nghd;w 

nghUs;fisAk;> R+uzq;fisAk; J}a;ik nra;tjw;Fg; ghy; 

gad;gLj;jg;gLfpd;wJ. 

• ghy;> gw;gnre;J}ur; R+uzq;fis mDghdpj;Jf; nfhLf;fg; 

gad;gLtNjhL> gj;jpa czthfTk; toq;fg;gLk;; ,J fhg;gp> Njapiy> 

Nfhf;Nfh Kjypa ghdq;fSf;Fk;> NfhJik> nea;> rt;thprp> ghh;yp mhprp 

Kjypa fQ;rpfSf;Fk; cgNahfg;gLfpwJ. 

• mjprhuk;> mrPuzfuk;> fgNeha; ,Uf;Fk; fhyj;jpy; ghiy 

cgNahfpf;ff;$lhJ. 

• rd;dp Ruj;jpy; NgjpapUe;jhy;> gRtpd; ghiyf; fha;r;rp vYkpr;rk; 

gor;rhW tpl;L Kwpe;J tbfl;bj; njspT ePiuf; nfhLg;gJz;L. 

• Nrhlhtpy; gRk;ghy; Nrh;e;J cz;lhy; tapw;Wtyp> the;jp> ePh;f;fl;L> ePh; 

vhpT ,it ePq;fpg; grpAz;Nlhk;. 

• Nkf ntl;il> iffhy; gpbg;G> nrhwprpuq;F> fz; Neha;fs; Nghd;w gy 

gpzpfSf;Fk;> ghiy Crptop jirapDl; nrYj;jy; Nkdhl;L Kiw. 

• rpyh;> RuNehapy; ghiyg; gad;gLj;jyhk; vd;Wk;> rpyh; 

gad;gLj;jf;$lhnjd;Wk; $Wfpd;wdh;. 

• ghypy; jpg;gpyp> mjpkJuk;> kpsF ,itfspnyhd;iwr; rpwpjsT Nrh;j;Jr; 

rPdhf; fw;fz;L $l;bf; fha;r;rpf; Fbf;fj; njhz;ilf; fl;L> twl;L 

,Uky; ePq;Fk;. 
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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:   

• Mercurous chloride 

• Mercury meno chloride 

• Sub chloride of mercury  

• Calomelane, Calomelite 

• Mercurio cerneo, Hum mercury 

• Hum Quick Silver, Turpeth 

 

Properties of Calomel        

Chemical Formula   : Hgcl2 

Molecular Weight          : 427.09 g /ml 

Appearance     : Heavy white rhombic crystal 

Solubility                         : insoluble in water, alcohol, ether. 

                                             It dissolves in agwaregia , Cl2 water 

                                              Hot conc.HNO3. 

Specific gravity              : 7.15 g /cm
3
 

Boiling point                 : 38
0
 C   

Melting point                 : 525
0
 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,    

1. Mercuric Oxide HgO 

2. Mercuric Iodide HgI2 

3. Mercuric Cyanide Hg (CN)2 

4. Mercuric Nitrate Hg (NO3)2 

5. Mercuric Sulphide  HgS 

6. Mercuric Sulphate HgSo4 

7. Mercuric Methide (Mercury Dimethy 1) Hg (CH3)2 

8. Subsulphate of Mercury (Turpeth Mineral) HgSo4  2HgO 

9. Mercurous Nitrate Hg2 (NO3)2 

10. Novasurol (Merbaphen) 

11. Mersalylum (Mersalyl, Salyrgan, Mercurgon) 

12. 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 (Hg2Cl2) and 

is formed when elemental mercury (Hg) and Mercuric chloride (HgCl2) come together. 

  Hg + HgCl2 =   Hg2Cl2 

   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
th

 century and one can only surmise how or exposure might have affected the 

quality of the medicine. 

Hg2 Cl2 (calomel) --- Hg + Hg Cl2 (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. 

  Hg2Cl2 + 2 NH3-------- Hg + Hg (NH2) Cl (Mercuric ammonium Chloride) + 

NH4Cl (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 

• Subliming a mixture of mercuric sulphate, mercury and sodium chloride in 

iron pot 

                        Hgso4 + 2 Nacl + Hg             Hg2cl2 + Na2so4 

• By heating an intimate mixture of Hgcl2 and metallic Hg in appropriate 

mixture proportions in iron pot 

                        Hgcl2 + Hg                             Hg2cl2 

• By adding soluble chloride (eg. Nacl or dill Hcl ) to the solution of Hg2(NO3 )  

                        Hg2(NO3 ) + Nacl                     Hg2cl2  + 2NaNO3 

                        Hg2(NO3 ) + 2 Hcl                    Hg2cl2  + 2HNO3 

• By reducing Hgcl2  solution with SO2 

                       2Hgcl2 + 2H2O + SO2                      Hg2cl2 + 2 Hcl +H2SO4 
 

     Mercurus chloride is a white amorphous substance of density 7.16. It is 

sparingly soluble in H2O but dissolve in aquaregia, cl2 water, hot conc.HNO3, and 

Conc. Hydrochloric acid  

            With HNO3 it gives, 

                    3 Hg2cl2 + HNO3                      3 Hgcl2 + 3Hg (NO3)2 + 2NO + 4H2O 

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

to light. This is due to partial decomposition of Hg2cl2 in to Hgcl2 + Hg 

  



35 

 

Pharmacological actions:  

• Laxative 

• Diuretic 

• Antisyphilitic 

Hg2cl2 is used in 

• As a purgative medicine 

• In making calomel electrodes which are used in potentiometric titrations 

• Ointment (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: 

• Hydragyrism        

• Mercurial tremors ( hatters shakes or glass blowers shakes)  

• Mercurial erethism. 

• Mercurialentis   
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• Acrodynia 

• Loss of weight  

• Chronic nephritis  

• Gingivitis loss of teeth 

• Foul breath  

• Inflamed Salivary glands 

• Childish behavior  

• Stammering  

• 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. 

  



38 

 

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 

• Gargling of mouth with borax or potassium chlorate  

• Administer demulcents like egg white or albumin 

• 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 5ml 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 

• 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. 

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

producing abortion  

• Homicidal and suicidal  poisoning is rare  

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

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

absorbed. 

• Mercurial vapours are certainly poisonous and accidents have occurred 

from there inhalation. 
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BLACK PEPPER 

Scientific classification 

Kingdom                      :  Plantae, Angiosperms 

Order                            :  Piperales 

Family                          :  piperaceae 

Genus                           :      Piper 

Species                         :        Piper nigrum 

Botanical name  :            Piper nigrum 

Vernacular names  

Sanskrit   :  Maricha 

English   :  Black Pepper, Common Pepper  

Hindi   :  Kalimirch, Mirch  

Kannadam   :  Kaalumenasu, Miri 

Gujarat   :  Kalamari  

Malayalam   :  Kurumulaku, Nallamulaku  

Tamil    :  Molagu, Milagu, Marisam  

Telungu   :  Miriyalu  
 

Part used                       :           Dried fruit 

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 5mm 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 

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 

• A volatile alkaloid, piperine 

• Piperidine 

• Oleo resin 

• Piperethine 

• Piperolein A&B 

• Feruperine, dihydroferuperine 

• Mesocarp contains chavicin, a blasmic volatile oil ,  

•  Wisanine,Pipecolic 

•  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  
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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  -0mcg 

  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 

•  Pepper has long been recognised as an ingredient for stimulating the appetite, 

as well as an aid in the relief of nausea. 

• 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 

• Iodine  - 1.3 mg 

• Potassium - 1.1- 4.6 mg 

• Vitamin A - 1.9- 2.9 mg 

• 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. 

  



46 

 

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:    

• 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 

• 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. 

• Belte leaf also shows analgesic and cooling properties. 

• It is 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 (MUSUMUSUKKAI) 

 

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  

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

hepatic disorders, bronchitis, impotency, cough and vomiting. 

• The leaf decoction is used to treat hypertension and Nasobronchial 

diseases. 

• 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   

• The plant  is  used to treat asthma, cough, burning sensation, dyspepsia, 

flatulence, colic, constipation, ulcer, neuralgia and vertigo 

• The fruits are reportedly used in the treatment of dysuria, piles, polyuria 

and tuberculosis. 

• The drug is an ingredient in Ayurvedic preparation like Pipalyasava, 

Rasayanarishta, Srikandasava and Manasamithravadagam 

� In Naturopathy 

• 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 

• Leaf paste is externally applied to wounds ,scabies and the ringworm 

infection 

• Leaf extract is consumed internally to cure piles; applied to the hair to 

blacken the grey hair 

• Decoction root is used for the relief of tooth-ache 

• Leaf juice prepared using rice fermented water is taken orally to reduce 

bile accumulation(pitham) 

• Leaf powder is consumed with rice water to reduce chest pain 

•  Leaf juice with gingelly oil is applied topically on the head before taking 

bath to cure asthma. 

• Root extract combined with Cuminum cyminum is used treat 

spermatorrhoea. 

• Fruit is used in the treatment of  paronychia 

• Leaf 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. 

• It is 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 is 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 i 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: 

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

strength and longevity and increases the secretion of semen. 

• 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. 

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

• 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 

Unpurified Pooram 

 

 

 
 

 

 

 

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 

  

 

 

 

surukku) with juice of Musumusukkai 

Musumusukkai 

Unpurified

Consolidation (surukku) with Cow’s Milk

Purified Pooram 

 

 

Unpurified Pooram 

) with Cow’s Milk 
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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  

• Colour: 

  About 5 gm of Unpurified Pooram(P1), Purified Pooram process I(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 105ºC 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 105ºC = ----------------------------------------------- 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 450ºC 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 = -------------------------------------------- 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 450ºC 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 

 5g 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 105ºC 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 = -------------------------------------- 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 105ºC 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 = -------------------------------------- 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 II (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 25ºC to 27ºC, 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 

 

 5gm of unpurified Pooram (P1), purified Pooram method 1 (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. 

b) A little (500mg) of the sample is 

shaken well with con. HCl 

/Con.H2SO4 

 

 

Sparingly not 

soluble 

 

 

 

Absence of 

Silicate 

2  Action of Heat: 

 A small amount of the sample is 

taken in a dry test tube and heated 

gently at first and then strong.  

   

 

 

White fumes 

evolved 

 

 

Presence of 

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 

in to the non luminous part of the 

Bunsen flame. 

 

 

 

 

Bluish green flame 

not appeared. 

 

 

 

Absence of 

Copper 
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4 Ash test: 

 A filter paper is soaked in  

to a mixture of sample and dil. 

cobalt nitrate solution and  

introduced in to the Bunsen flame 

and ignited. 

 

 

 

Yellow colour flame 

appeared. 

 

 

 

Presence of 

Sodium 

 

TEST FOR ACID RADICALS 

 

SL.NO EXPERIMENTS OBSERVATIONS 

 

INFERENCE 

 

1  Test for Sulphate: 

 2ml of the extract is added to 5% 

barium chloride solution 

A white precipitate is 

formed 

Indicates the 

presence of Sulphate 

      2 Test for Chloride: 

The extract is treated with silver 

nitrate  solution 

A White precipitate is 

formed. 

Indicates the 

presence of 

Chloride. 

       3 Test for Phosphate: 

 2ml of the extract was treated with 

2 ml of con. HNO3 and 2ml of dil. 

Ammonium molybdate solution. 

Absence of Yellow 

precipitate. 

Indicates the 

absence of 

Phosphate. 

      4 Test for Carbonate: 

 The substance is treated with 

concentrated HCl 

No brisk 

efferversence is 

formed 

Indicates the 

absence of 

Carbonate 

      5 Test for Nitrate: 

1gm of the substance was heated 

with copper turning and 

concentrated H2SO4 and viewed the 

test tube vertically down. 

Brown gas was not 

evolved 

Indicates the 

absence of Nitrate. 

       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 
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       7 Test for Fluoride & Oxalate: 

 2ml of extract was added with 2ml 

of dil. Acetic acid and 2 ml dil. 

Calcium chloride solution and 

heated. 

Absence of Cloudy 

appearance 

Indicates the 

absence of Fluoride 

& Oxalate were 

absent 

 

 

      8  Test for Nitrite: 

3 drops of the extract was placed on 

a filter paper, on that  2 drops of dil. 

acetic acid and 3drops of dil. 

Benzidine solution were placed 

 

Characteristic 

changes not appeared 

Indicates the 

absence of Nitrite 

 

TEST FOR BASIC RADICALS 

SL.NO EXPERIMENTS OBSERVATIONS 

 

INFERENCE 

 

1 Test for Lead: 

2 ml  of the extract was added with 2 

ml of dil. potassium iodine solution 

 

Yellow precipitate is 

not formed 

 

Indicates the 

absence of Lead 

 

 2 Test for Copper 

 One pinch(50mg) of substance was 

made into paste with con.HCL in 

watch glass and introduced into the 

non-luminuous  part of the flame 

 

Blue colour precipitate 

is not formed 

 

Indicates the 

absence of Copper 

3 Test for Aluminium: 

  In the 2 ml of extract dil. sodium 

hydroxide was added in 5 drops to 

excess 

Yellow colour was not 

formed 

 

Indicates the 

absence of 

Aluminium 
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4 Test for Ferric Iron: 

 The extract is acidified with glacial 

acetic acid and potassium ferro 

cyanide 

No blue colour is 

formed 

Indicates the 

absence of Ferric 

Iron 

5 Test for Ferrous Iron: 

 The extract is treated with 

Concentric nitric acid ammonium 

thiocynide solution 

Blood red colour is 

formed 

Indicates the 

presence of ferrous 

iron 

6 Test for Zinc 

The extract is treated with 

ferrocyanide solution. 

No white precipitate is 

formed 

Indicates the 

absence of Zinc 

7  Test for Calcium: 

2ml of the above prepared extract 

taken  in a clean test tube, to this add 

2ml of 4% ammonium oxalate 

solution 

No White precipitate is 

formed. 

Indicates the 

absence of 

Calcium 

8 Test for Magnesium 

In 2 ml of extract dil. Sodium 

hydroxide solution was added in 

drops to excess 

White precipitate not 

formed 

Indicates the 

absence of 

Magnesium 

9 Test for Ammonium: 

 In 2ml of extract 1 ml of Nessler’s 

reagent and excess of dil. Sodium 

hydroxide solution were added 

Brown colour not 

formed 

Indicates the 

absence of 

Ammonium 

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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OTHER CONSTITUENTS 

 

SL.NO EXPERIMENTS OBSERVATIONS 

 

INFERENCE 

 

1 Test For Starch 

The extract added with weak iodine 

solution 

No blue colour  was  

formed 

Indicates the 

absence of  Starch 

2 Test For Reducing Sugar 

 5 ml of Benedict’s qualitative 

solution is taken in a test tube and 

allowed to boil for 2 minutes and 

add 8 to 10 drops of extract and 

again boil it for 2 min. 

No colour change 

occurs 

Indicates  the 

absence of 

Reducing Sugar 

3  Test for the Alkaloids 

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 

 

Reddish Brown 

precipitation was not 

formed 

 

Yellow precipitation not 

formed 

Indicates the 

absence of 

Alkaloids 

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 

2ml of dil. sodium hydroxide solution 

Yellow precipitate 

formed 

Presence of 

Mercury 

13 Test for Arsenic 

 2ml of the extract was treated with 

2ml of dil. sodium hydroxide solution 

Brownish red 

precipitate not formed 

Indicates the 

absence of Arsenic 
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4 Test for Tannic acid 

The extract is treated with Ferric 

chloride  

No blue black  

precipitation is formed 

Indicates the 

absence of Tannic 

acid 

5 Test for Unsaturated Compounds 

Potassium per magnate solution is 

added to the extract  

It does not get 

decolourised 

Indicates the 

absence of 

Unsaturated 

Compounds 

6 Test for Amino acid 

One or two drops extract is placed 

on a filter paper and dried well. 

After drying, 1% ninhydrin is 

sprayed over the same and dried it 

well. 

Violet colour is formed 

Indicates the 

presence of Amino 

acid 
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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. 

 

  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 180ºC for 5 minutes, hold at 180ºC for atleast 10 

minutes.  

• Allow the vessels to cool down to a vessel interior temperature below 60ºC 

and to a vessel surface temperature (IR) below 50ºC 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
-1

 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
-1

.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 



 

the spectrum. The transformation of the interferogram into spectrum is carried out 

mathematically with a dedicated on

Model   

Scan range  

Resolution 

Sample required 

Sample preparation: 

Solid   

Liquid  

Gas   

KBr method :  

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

powder. The finely powder

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 passe

 

Applications:  

  Infrared spectrum is useful in identifying the functional groups like 

-NH2, etc. Also quantitative estimation is possible in certain cases for chemical, 

pharmaceuticals, petroleum products, etc. Resins from industries, water

samples can be analysed. Blood and food materials can also be analysed. 
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. The transformation of the interferogram into spectrum is carried out 

mathematically with a dedicated on-line computer.  

 :  Spectrum 1 FTIR spectrometer 

 :  MIR 450-4500 cm
-1 

 

 :  1.0 cm
-1

  

Sample required  :  50 mg solid or liquid. 58  

Sample preparation:  

 :  KBr or Nujol mull method  

 :  CsI / T1Br Cells 

 :  Gas cells  

 

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

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.  

Infrared spectrum is useful in identifying the functional groups like 

NH2, etc. Also quantitative estimation is possible in certain cases for chemical, 

pharmaceuticals, petroleum products, etc. Resins from industries, water

samples can be analysed. Blood and food materials can also be analysed. 

. The transformation of the interferogram into spectrum is carried out 

Spectrum 1 FTIR spectrometer  

 

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

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 

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:  

• Approximately 1gm is kept as a reference, 5gm is taken for sample 

preparation and the remainder is used for preparation of decalcified, fractioned 

2-20µ and less than 2µ samples.  

• Sample is disaggregated in waring blenders with 250ml hot distilled water 

until no lumps of sediment are visible.  

• 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.  

• Coarse grained sample is reduced to silt size.  

• Then it is placed in mortar and pestle grinders and heat generated grinding 

done under butanol for 2 hours.  

• After grinding, butanol is evaporated under heat lamps.  

• The ground sample is treated with trihexylamine acetate.  

• 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 

Table1: 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 

white 

Whitish 

yellow 

Whitish 

yellow 

By visual 

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 

PARAMETERS 

P1%in w/w 

mg/g 

P2%in w/w 

mg/g 

P3%in w/w 

mg/g 

1 Appearance Floral white 

crystalline 

powder 

Whitish 

yellow  

powder 

Whitish 

Yellow 

powder 

2 Total ash value 0%Ash 

content 

0%Ash 

content 

0%Ash 

content 

3 Acid insoluble ash - - - 

4 Water soluble ash - - - 

5 Water soluble extractive 0.414% 0.075% 0.447% 

6 Alcohol soluble 

extractive 

1.23% 0.298% 0.983% 

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 

S.No Procedures P1 P2 P3 

1 Test for Ammonium - - - 

2 Test for Lead - - - 

3 Test for Copper - - - 

4 Test for Aluminium - - - 

5 Test for Zinc - - - 

6 Test for Calcium - - - 

7 Test for Magnesium - - - 

8 Test for Ferric Iron - - - 

9 Test for Ferrous Iron  + + + 

10 Test for Potassium - - - 

11 Test for Sodium + + + 

12 Test for Mercury + - - 

13 Test for Arsenic - - - 

“+” present, “-” absent  P1 – Unpurified Pooram, P2 - Purified Pooram method I, P3 - Purified  Pooram method II 
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Table 5: Test for Acid Radicals 

S.NO PROCEDURE V1 V2 V3 

1 Test for Sulphate + + + 

2 Test for Chloride + + + 

3 Test for Phosphate - - - 

4 Test for carbonate - - - 

5 Test for Nitrate - - - 

6 Test for Sulphide - - - 

7 Test for 

Fluoride&Oxalate 

- - - 

8 Test for Nitrate - - - 

“+” 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 

1 Test for Starch - - - 

2 Test for Reducing sugar - - - 

3 Test for Alkaloids - - - 

4 Test for Tannic acid - - - 

5 Test for Unsaturated 

compounds 

- - - 

6 Test for Amino acid + - - 

7 Test for Albumin - - - 

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

 

S.No Elements 
Wavelength 

in nm 

Unpurified 

Pooram (P1)  

mg/L 

Purified 

Pooram 

Process1(P2) 

mg/L 

Purified 

Pooram 

Process2 

(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 4.412 

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) 

 
File:P1 raw – Type: 2Th/Th locked – Start: 10.0084⁰ – End: 79.984⁰ – Step: 0.0170⁰ – Step time: 3.2305 s – Temp: 25⁰c (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 

Position [°2Theta]

20 30 40 50 60 70

Counts

0

1000

2000

 Vidyarani - P1
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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) 

 
File:P2 raw – Type: 2Th/Th locked – Start: 10.0084⁰ – End: 79.984⁰ – Step: 0.0170⁰ – Step time: 3.2305 s – Temp: 25⁰c (Room) 

 

Table 9: Peak (detected) P2 

 

 

Position [°2Theta]

20 30 40 50 60 70

Counts

0

200

400

600

800

 Vidyarani - P2

Angle d value Intensity Intensity 

% 

2-Theta Angstrom Count % 

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 55.91 6.46 
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Graph 3: X-ray powder diffraction study of Purified Pooram(P3) 

 
File:P3 raw – Type: 2Th/Th locked – Start: 10.0084⁰ – End: 79.984⁰ – Step: 0.0170⁰ – Step time: 3.2305 s – Temp: 25⁰c (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 2.72111 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 

Position [°2Theta]

20 30 40 50 60 70

Counts

0

500

1000

 Vidyarani - P3
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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 + + + 

50.149 +   

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): 

 

FT-IR SPECTRUM 

 

IR absorption peak at 466.52 cm
-1

,  670.69 cm
-1

, 1020.77 cm
-1

, 1464.08 cm
-1

, 1612.93 

cm
-1

, 2362.46 cm
-1

, 3526.87 cm
-1

 and 3580.59 cm
-1

 (08 Peaks). 

 

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

• IR absorption peak at 3526.87 and 3580.59 cm-1 due to presence of Water (O-H 

stretch) 

• IR absorption peak at 2362.46 cm-1due to presence of Phosphorus P-H stretch 

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

• IR absorption peak at 1464.08 due to presence of CH3 bend 

• IR absorption peak at 1020.77 cm-1due to presence Aliphatic Fluoro compounds 

C-F stretch 

• IR absorption peak at 670.69cm-1 due to presence of Aliphatic Chloro compounds 

C-Cl stretch 

• IR 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 

 
 

 In the purification method I (P2), the presence of IR absorption peak at 3453.45 cm
-1

, 

3657.54 cm
-1

, 3697.29 cm
-1

, 2923.24 cm
-1

, 1723.50 cm
-1

,     2361.91cm
-1

, 2339.85 

cm
-1

, 1625.89 cm
-1

, 1464.41 cm
-1

, 1384.32 cm
-1

,1020.36 cm
-1

, 670.22 cm
-1

, 467.76 

cm
-1

. (13 Peaks) 

 

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

• IR absorption peak at 3453.45 cm-1due to the presence of  phenols (O-H stretch) 

• IR absorption peak at 3657.54 and 3697.29 cm-1 due to presence of Water (O-H 

stretch) 

• IR absorption peak at 2923.24cm-1 due to the presence Alkanes(C-H stretch) 

• 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 

• IR absorption peak at 2339.85 cm-1 due to presence Charged Amines (C=NH+) 

• IR absorption peak at 1625.89 cm-1 due to presence of Amide C=O stretch 

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

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

• IR absorption peak at 1020.36 due to presence Aliphatic Fluoro compounds C-F 

stretch 

• IR absorption peak at 670.22 due to presence of Aliphatic Chloro compounds C-Cl 

stretch 

• IR 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  

 

In the purification method II (P3), the presence of IR absorption peak at  3452.05 cm
-

1
, 2853.37 cm

-1
, 2923.53 cm

-1
, 1740.53 cm

-1
, 2362.01 cm

-1
,  2340.53 cm

-1
, 1613.51 

cm
-1

, 1462.52 cm
-1

, 1020.81 cm
-1

, 670.38 cm
-1

, 467.16 cm
-1

 (11 Peaks). 

 

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

• IR absorption peak at 3452.05 cm-1due to the presence of  phenols (O-H stretch) 

• IR absorption peak at 2923.53 and  2853.37 cm-1 due to the presence Alkanes (C-H 

stretch) 

• IR 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 

• IR absorption peak at 2340.53 cm-1 due to presence Charged Amines (C=NH+) 

• IR absorption peak at 1613.51 cm-1 due to presence of Amide C=O 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 

• IR absorption peak at 1020.81 due to presence Aliphatic Fluoro compounds C-F 

stretch 

• IR absorption peak at 670.38 due to presence of Aliphatic Chloro compounds C-Cl 

stretch 

• IR absorption peak at  467.16 due to presence of Aliphatic Iodo compounds C-I 

stretch 
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Table12: Analyzes of functional groups present in Pooram before and after 

purification processes: 

Sample P1 

Unpurified 

pooram  

Sample P2 

Purified 

process 1 

Sample P3 

Purified 

process2 

Functional groups with bond 

stretching 

- 3453.45 3452.05 Alcohols/ phenols (O-H stretch) 

3526.87 

3580.59 

3657.54 

3697.29 
- Water (O-H stretch) 

- 2923.24 
2853.37 

2923.53 
Alkanes(C-H stretch) 

- 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=O stretch 

1464.08 1464.41 1462.52 CH3 bend 

- 1384.32 - NO2 stretch 

1020.77 1020.36 1020.81 Alkyl Halide C-F stretch 

670.69 670.22 670.38 Alkyl Halide C-Cl stretch 

466.52 467.76 
467.16 

 
Alkyl Halide C-I stretch 
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SCANNING ELECTRON MICROSCOPE 

Unpurified Pooram (P1) 

 

 

Fig.No.1  Micrograph of Unpurified Pooram at  

Lower Magnification View 

 

 
 

Fig.No.2  Micrograph of Unpurified  Pooram at  

Higher Magnification View 
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Purified Pooram Method - I (P2) 

 

 
 

Fig.No.3  Micrograph of P2 at Lower Magnification View 

 

 
 

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

 

 
 

Fig.No.5  Micrograph of P3 at Lower Magnification View 

 

 
 

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



93 

 

 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/L 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: 21.5058⁰, 28.2283⁰.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 (33.0825⁰, 44.0071⁰, 66.0480⁰ and 76.0183⁰), 

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-
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I stretch, Alkyl Halide C-Cl stretch, Alkyl Halide C-F stretch, CH₃ bend, Amide C=O 

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 NO2 

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
-1 

to 600cm
-1

. 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 5µm (5x10
-6

m). 

SEM image of sample P2 showed the difference in size and agglomeration of 

particle. Fine particles with size ranging to 1µm 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 P1. 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, CH3 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 NO2 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 5µm (5x10
-6

m). Sample P2 showed the difference in size and agglomeration 

of particle with size ranging to 1µm. 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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