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1.INTRODUCTION 

                    

           A systematic study of the nature and its elements from which is now known as 

“Siddha system”. The word Siddha means ‘Ever sure’, ‘True’, Ever ready and 

Everlasting. The Siddha system originated from 18 Siddhars headed by ‘Agathiyar’. 

Siddha method is well founded under the basic principles of the human system.    

                 The seers of ancient India propounded the Thiri dhathu theory in accordance 

with which three vital elements namely the Vatham, Pitham, Kabham, in their normal 

condition regulate all physiological activities and keep the body healthy. When these 

thiri dhathu become abnormal or when their mutual harmony is disturbed (in which role 

they are called thiri dosham) they bring about ill health[1]. 

                 Siddha have certain diagnostic methodology to evaluate the root cause of 

disease. The various diagnostic and prognostic tools namely Envaigai thervu, Manikadai 

nool, Jothidam and Panchapatchi sasthiram. 

                The treatment in Siddha medicine is aimed at maintaining the three dhosham 

and seven thathus in equilibrium. Proper diet and a regimen of life including cleansing 

therapies are advised for a healthy living and to restore equilibrium of dhosham in the 

early stage of the disease[2] . A substance or agent one that ensures remedy to 

physiological or pathological illness and one that prevents disease and thereby provides 

immortality or delay death is called as a Medicine[3]. The siddhars used the medicines 

prepared from innumerable plants, herbs, metals, poisonous substances, minerals, salts, 

and other organic substances. Which can render relief to innumerable ailments of 

mankind suffered and is suffering[4]. 

According to their mode of the application the Siddha medicine could be categorized 

into two classes: 

1. Internal medicine 

2. External medicine 
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                 In Siddha system of medicine, chooranam based on pure herbals is one of the 

first line of  medicine for the several diseases. Chooranam is one among the 32 internal 

medicines in Siddha and it has a self-life of three months[5].  

                 Chooranam is fine dry powders of drug. The terms ‘chooranam’ may be 

applied to the powder of single drug or a mixture of two or more drugs, which are 

powdered separately prior to their being mixed to homogeneity[4]. 

                            The prevalence of skin diseases was 60%. There was female preponderance 

55.7% and 44.3% were male participitants[6]. 

                  Skin diseases are numerous and a frequently occurring health problem 

affecting all ages from the neonates to the elderly and cause harm in number of ways. 

Maintaining healthy skin is important for the healthy life. Herbals have great potential 

to cure different kinds of skin diseases. More than 80% of people in India depend on 

traditional health care and use different plant based products for curing skin related 

problems[7]. 

 Kottai Karnathai Chooranam is a single herbal drug formulation use to 

treatment of  Karappan, Sori, Thozh Pinigal, Maripatta earu kazhium, Vali, Veri, 

Sinaippu mentioned in Siddha literature[8]. 

            The safety profile of “Kottai Karnathai Chooranam” is not proving till now. 

In present scenario toxicity evidence is need to prove the safety of any drug. So, the 

author selects “Kottai Karnathai Chooranam” to access safety profile through 

toxicity studies.                   
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2. AIM AND OBJECTIVES 

 

AIM:  

           To evaluate the safety profile of Kottai Karanthai Chooranam (KKC) on animal 

models (Wistar albino rats). 

OBJECTIVES: 

           To Study the physicochemical analysis, biochemical analysis and phytochemical                      

analysis of Kottai Karanthai Chooranam. 

            To study the heavy metal analysis, Pesticide residue, Aflatoxin of Kottai 

Karanthai Chooranam. 

           To evaluate the acute toxicity profile of Kottai Karanthai Chooranam as per 

WHO Guidelines. 

           To evaluate the long-term toxicity profile of Kottai Karanthai Chooranam as per 

WHO Guidelines. 
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3. LITERATURE REVIEW 

 

3.1 SIDDHA ASPECT REVIEW: 

           nfhl;ilf; fue;ij   

                  Figure 1 

 ngah;f; fhuzk;:     

       ,jd; kyh;fs; rpW Kl;il tbtpyhdTk; nrk;ik, ePyk;, ,sk;rptg;G, 

ePyk; fye;j rptg;G epwq;fis ciladthfTk; ,Uf;Fk;. ,f;fue;ijapy; 

kynudf; $wg;gLtJ jdp kyud;W. ,jid fue;ijapzh; vd;gJ nghUe;Jk;. 

rw;W ePz;l rpW Kl;il tbtpyhd fue;ijapd; ,t;tpzhpy; E}w;Wf;fzf;fhd 

kyh;fs; ,ize;J nfhl;ilNghy ,Ug;gjhy; ,J nfhl;ilf; fue;ij vd 

toq;fg;gLfpwJ[9].   

      

      ,/J ,e;jpahtpy;; vq;Fk; gapuhFk;. ,g;G+z;L njd;dpe;jp;ahtpw;N;f chpaJ. 

,J tay; epyq;fspYk; Njhl;lq;fspYk; tsh;e;J fplf;Fk;[8] ;.mWtil nra;j 

tay;fspy; tpNr~kha;f; fhzyhk;. ,J tUlj;jpw;F xU Kiw Kisf;Fk;. ,J 

nts;is, rptg;G vd ,Utifj;J. nts;isg; G+ mhpJ. Mdhy; rptg;G vq;Fk; 

fpilf;ff; $baJ. ,jw;F kUj;Jt Fzk; cz;L. thrid mjpfk;[10];.  

          

               xU Mz;L thOk;(Annuals) ,ay;Gila rpWnrb ,dk.; ,iyfs; 

fhk;gw;wjha; 2-7 nr.kP ePskhf ePz;L (Obovate -oblong) rpW kaphpio Nghd;w 

tshpfSld; tpspk;gpy; gw;fSilajha;(Spinous serrate or dentate) mbapy; 
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FWfpAk; ,Uf;Fk;. kyh;fs; Edpapy; jdpkyuhf cUz;ilahf ,Uf;Fk; n`l; 

,d;/gpyhud;]; (Head inflorescence) tif. ,sikapy; gr;irahfTk; 

KjphpUk;NghJ rpte;j epwj;jpYk; ,Uf;Fk;.;[11].  

fue;ijapy; gy tpjKz;L mitahtd: 

1.nfhl;ilf; fue;ij -  Spheranthus indicus  

2.Fj;Jf;fue;ij  - Erigeron oliquum 

3.rpWnfhl;ilf; fue;ij - Ethulia divaricata 

4.rpt fue;ij  - Sphoe rathus amaranthoides 

5.eWq; fue;ij  - Hianaoser 

6.Ridf;fue;ij  - Ocimum pilosum 

7.Riuf;fue;ij  - Sphoeranthus Neylanicus Nob 

8.#upaf;fue;ij[8] 

 

rhk;grptk; mfuhjpapy; $wg;gl;l NtW rpy tiffs;:[10]   

      jkpo; kUj;Jtj;jpy; fue;ijapy; 19 tifahd nrbfs; ,Ug;gjhf 

$wg;gLfpwJ. 

mitahtd: 

 

1. nfhl;ilf; fue;ij   - Indian  globe thistle-Sphaeranthus 

indicus 

2. Ruf; fue;ij   - fever toolay or Sphaerantaus 

amranthoides. 

3. rpWnfhl;ilf; fue;ij  -  Small seeded basil- Brachycome 

assamica 

4. rpt fue;ij   - Ceylon toolay-Spheanthus 

zeylanius. 

5. Ridf;fue;ij             - Sharp basil- Ocimum pilosum 

6. rpd;d G+f;nfhl;ilf; fue;ij  - Small seeded basil- Brachycome 

assamica 

7. Nfhlhypf; fue;ij   - axe basil-Spaeranthus indicus 
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8. tp~;Z fue;ij            -  blue. Flowered Vishnu basil-

Spaeranthus mollis. 

9. tay; fue;ij            - Indian  globe thistle-Sphaeranthus     

indicus 

10. Ruf; fue;ij   - fever toolsy or Sphaeranthaus 

amaranthoides. 

11. Fj;Jf;fue;ij             - a variety of  Sphaeranthus indicus 

12. #upaf;fue;ij     -  unidentified plant. 

13. eWq; fue;ij            -  Indian  globe thistle-Sphaeranthus 

indicus 

14. ehW fue;ij             - Indian  globe thistle-Sphaeranthus 

indicus 

 

15. nts;is nfhl;ilf; fue;ij 

 my;yJ ntz; fue;ij  - A White species of  Sphaeranthus 

indicus                                                                    

16. nts;is tp~;Z fue;ij  - Flowered Vishnu basil-Spaeranthus 

mollis.      but with white flowers instead of blue. A very rare palnt. 

17. rq;f epwf; fue;ij   - A White species of Sphaeranthus 

indicus 

18. gRf; fue;ij   - Young plant  of Sphaeranthus 

indicus 

19. gpug;gq; fha;f; fue;ij  - An unknown variety .  

 

         nfhl;ilf; fue;ij rw;Nwwf; Fiwa rptfue;ijf;F xg;ngdpDk; kzj;jpy; 

rptfue;ij rpwg;GilaJ. 

         ,itfSs; nfhl;ilf;fue;ij rptf;fue;ij ,t;tpuz;Lk; kUe;J tiffspy; 

rpwe;jJ. ,itfNs ngUk;ghYk; kUe;JfSf;F toq;fg;gLk;. 

         ,jpypUe;J xU tif vz;nza; vLf;fpd;wdh;.  

gad;gLk; cWg;G : ,iy, G+, tpij, Nth;, Nth;g;gl;il. 

Rit   : ifg;G 

jd;ik   : ntg;gk; 

gphpT   : fhh;g;G[8] 
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  nra;if:  

                   ,yFkyfhhp 

              rkdfhhp[12]  

    ,iy, G+       : clw;Njw;wp 

                  : cs;soyhw;wp 

    tpij, Nth;      : grp;jPj;J}z;b 

                  : G*f;nfhy;yp 

rpwg;G nra;if       

                   J}a;ikahf;fp 

                   Fsph;r;rpAz;lhf;fp 

                  cukhf;fp  

Fzk;: ,jdhy; x*f;F nts;is, fug;ghd;, nrhwp, rpuq;F ,it jPUtjy;yhky;, 

kwpg;gl;l vUTq; fopAk;. NkYk; tsp, ntwp, rpidg;G KjypaitAk; xopAk;. 

Njhw; gpzpAk; Nghk;. 

      

      nfhl;ilf; fue;ijjidf; $rhk Yz;lth;f;F 

      ntl;il jzpAkjp Nkfk;Nghe;- Jl;lr; 

      nrhwp rpuq;F td;fug;ghd; Njhw;whJ ehSk; 

      kpwpkye; jhdpwq;F khy;. 

                         

 tof;F:  

                          r%yk; 

          Nkw;$wpa Neha;fSf;F ,g;G+z;bid cyh;j;jpg; nghb nra;J 

Ntisf;F 4 fpuhk; vil rhg;gpl;L tuyhk;. 

                          ,iy 

          ,iyia epoypYyh;j;jpg; nghb nra;J Ntisf;F 1 fpuhk; vil 

tPjk; jpdk; ,U Ntis nfhLj;J tu Njhiyg; gw;wpa Neha;fs; jPUk;. 

Mz;ikAz;lhf;Fk;;;. 
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  G+ 

          Nkw;$wpa ,ijg; nghbj;Jf; nfhLf;f cukhf;fpahf toq;Ftjd;wp 

clYf;Ff; Fsph;r;rpiaAk; cz;Lg; gz;Zk;.      

                          tpij 

          tpijiag; nghbj;Jj; Njdpw; fye;J nfhLf;f nrhpahik, ,Uky; 

jPUtJky;yhky; tapw;Wg;Gf;fSk; ntspg;gLk;. 

                           Nth; 

          Nth; nghbj;J 2 fpuhk; vil nfhLf;f tapw;Wg;GOf;fisf; nfhy;Yk;. 

                        Nth;g;gl;il 

          ,ij miuj;J ntz;nzapw; fye;JnfhLf;f FUjp vUKis Nghk;. 

,ijNa miuj;J ntspg; G+r;rhfTk; toq;fyhk;. 

          ey;nyz;nzAld; fye;J 7 kp;.yp - 15 kp.yp cr;rpf;fuz;b tPjk; xU 

kz;lyk; rhg;gpl;L tu td;ik ngWk;. Mz;ik ngWk;[8][13]. 

          ,jd; tpij GOf;fisf; nfhy;Yk;. Nth;j; J}s; rPuzj;jpw;F 

typitf; nfhLf;Fk;. ,jd; gl;ilia miuj;J Nkhhpw; fye;Jl; nfhs;s 

%yj;jpw;F ey;yJ. ,jd; r%yj;ijr; #uzpj;J nts;is gpuNkfk; , thjk;, 

fpue;jp, fug;ghd;, kyge;jk;, fpuhzp Kjypaitfisf; Fzg;gLj;jf; nfhLg;gJz;L. 

        md;wpAk; ,r;r%yk; jiy, %is, ,Ujak; , euk;G ,itfl;F 

gyj;ijf; nfhLf;Fk;. f~hakhfr; rhg;gpl igj;jpak; fpue;jp Nghk;. 

,f;f~haj;NjhL rPufj;ijg; nghbj;Jg; Nghl;L cl;nfhs;s tapw;Wf; NfhshWfs; 

jPUk;. ,jd; r%yj;jpd; rhw;iw #jj;jpw;Fr; RUf;Ff; nfhLf;f nts;spf; 

fk;gpiag; NghyhFk;;. ,jd; r%yj;jpd; ,urKk; ,iy urKk; thj Kiwf;Fk;. 

fw;g Kiwf;Fk; kpf;f cgNahfkhdJ.[10] 

        nghJthf fue;ij ,dk; rpW ePuf Neha;fis  Nghf;fTk; gOf; 

nfhy;ypahfTk; gad;gLk;[14].  

                  nfhl;ilf;fue;ij nrbiag; G+ tpLtjw;F Kd;ghfNt vLj;J epoypy; 

cyh;j;jp ,bj;Jr; #uzk; nra;J itj;Jf; nfhz;L Ntisf;F ¼ Njhyh vil 

rPdp $l;bf; nfhLj;J tu nts;is, cs;uzk;, fug;ghd;, fpwhzp ,it Nghk;. 

jiy, %is, euk;G, ,Ujak; ,itfSf;F ey;y gyj;ijf; nfhLf;Fk;. ,e;j 

%ypifAld; rknddil jfiuapiyAk; $l;b  ,bj;Jr; #uzk; nra;J itj;Jf; 

nfhz;L Ntisf;F ¼ Njhyh vil rPdp my;yJ Njd,; nea; $l;bf; rpy ehs; 
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nfhLj;J tu ntSg;ghf cs;s kapWk; fUj;J tpLk;. Njfk; ey;y MNuhf;fpak; 

ngWk;[12]. 

                 MAh;Ntj kUj;Jtj;jpy; Njh~q;fis J}z;btpLk; t];jpapy; gad;gLk; 

%ypiffspy; nfhl;ilf; fue;ij xU %ypifahfg; gad;gLfpwJ[15]. 

fw;g Kiwg;gb nfhl;ilf; fue;ij : 

         Mr;RNj nfhl;ilahq; fue;ijjd;id 

             Mjpfkha; r%ye;jhd; gpLq;fpte;J 

         thr;RNj epoYyh;j;jp itj;Jf;nfhz;L 

             tbfl;b ehypnyhd;W fw;fz;LNrh;j;J 

         Ntr;RNj ntUfbJ}s; nte;ePhpy;nfhs;s 

             kpLf;fhLk; fhy;iff;Fg; ngyDz;lhFk; 

         Vr;RNj thrpnad;w Fjpiujd;id 

             Naj;jpNa Kiyfl;b apUf;Fe;jhNd. 

 

         jhdhd nfhl;ilahq; fue;ijjd;idr; 

            r%ye;jhd; gpLq;fpte;J rhUthq;fp 

         Mzhd maf;fuz;b  jd;dpy;#jk; 

            mOe;jtpl;L Nkyhfr; RUf;FgNghL 

         ehdhd fhy;rhkQ; RUf;fpl;lhf;fhy; 

            ey;ynts;spf; fk;gpNghy; urKkhFk; 

         fhdhd apiyaiuj;Jf; ftrq;fl;bf; 

            fhhpakha; ntFGlkha;g; Nghl;blhNa. 

 

        Nghl;bLtha; Glk;gj;J apiyftrq;fl;bg; 

            Nguhd Fifapypl;L cUf;fpf;nfhz;L 

        ehl;bLtha; jq;fkJ ehYf;nfhd;W   

            ehfe;jhd; jq;fj;jp dpilNa$l;b 
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        fhl;bLtha; fy;tj;jpy; nehUf;fpf;nfhz;L  

            fue;ijnad;w rhw;whNy miuj;J ikNahy; 

        G+l;Lth Ayuitj;Jg; nghbaha;g;gz;zp 

            NghpJf;Fr; rupnfe;jp $l;bf;nfhs;Ns. 

 

        nfhs;sNt Xl;bypl;L nfe;jfj;ijAUf;fpf; 

            Fwpj;jKd; nghbNghl;L tWj;Jg;NghL 

        fs;sNt fy;tj;jpw; Nghl;Lf;nfhz;L 

            fhzpf;fp nal;bnyhd;W jhsfKQ;rpiyAk; 

        ts;sNt fue;ijnad;w rhuiuj;J 

            thfhf cyutpl;Lg; nghbaha;g;gz;zp 

        njs;sNt fhrpnad;w NkUf;Nfw;wpr; 

            rpyhifapl;Lr; rpte;jgjk; jPiaahj;Nj[16]
. 

 

        nfhl;ilf; fue;ijia r%ykhf epoypy; cyh;j;jp #uzk; nra;J 1 

gq;F fw;fz;L nghb Nrh;j;J ntUfb msT J}s; nra;J nte;ePhpy; rhg;gpl;L tu 

if fhy; tYj;J Njfk; gyk; ngWk;. 

        fue;ijia fUg;gha; nra;J epoypy; cyh;j;jp 4y; 1 gq;F 

fe;jfj;ijAk; ,urj;ijAk; Nrh;j;J miuj;J nghbahf;fp Njd; tpl;L miuj;J 

Rz;il msT 1 kz;lyk; tiu cz;L tu Njfk; tYf;Fk;[11]. 

rq;f ,yf;fpakhd GwehD}w;wpy; fue;ijapd; Fwpg;Gfs;: 

     rq;ff;fhy E}y;fs; ,U ngUk;  gphpTfshf gphpf;fg;gl;ldh;. mit kf;fspd; 

mfg; nghUs; Gwg;nghUs; gw;wp $wg;gLk; E}y;fshf ,Ue;jJ. rq;ff;fhy E}y;fs; 

,U ngUk;  gphpTfSld; NkYk; 7 gphpTfshf gphpj;jdh;. mit jpiz vd 

toq;fg;gl;lJ[17]. GwehD}W vd;Dk; njhif E}y; ehD}W ghly;fisf; nfhz;l 

Gwj;jpiz rhh;e;j xU rq;f jkpo; E}yhFk;. GwehD}w;wpd; ghly;fs; rq;f 

fhyj;jpy; Mz;l murh;fisg; gw;wpAk; kf;fspd; r%f tho;f;ifiaAk; 

vLj;Jiwf;fpd;wd. 

          ntl;rp epiuf;fth;jy; kPl;ly; fue;ijahk; 

          tl;fhh;Nky; nry;tJ tQ;rpahk; - cl;fh 



11 

 

          njjp&d;wy; fhQ;rp vapy;fhj;jy; nehr;rp 

          mJtisj;j yhF KopiQ – mjpug; 

          nghUtJ Jk;igahk; Nghh;f;fsj;J kpf;Nfhh; 

          nrUntd; wJthif ahk;.[18][19] 

    ,g;Gw x*f;fq;fis ntl;rp;, fue;ij, tQ;rp, fhQ;rp, nehr;rp, copiQ, Jk;ig, 

thif vd;w vl;Lj; jpizfshff; Fwpg;ggpLfpd;wd[18][19]. 

                     gy;M joP,a fy;yh ty;tpy; 

     ciuf;Fw; $if miog;g Ml;b 

         ehFKiy md;d eWk;G+ fue;ij 

         tpuFmwp ahsh; kugpw; #l;l  

         epiu,tz; je;J eLfy; Mfpa 

         ntd;Nty; tpliy ,d;ikapd; Gyk;gpf; 

         nfha;k;kopj; jiynahL ifk;ikAwf; fyq;fpa  

          fopfyk; kf^cg; Nghyg; 

          Gy;vd; widahy; gylmzp ,oe;Nj[20].    

Gwj;jpizfspd; nra;jpfis $Wk; ,e;jg; gok;ghly; fue;ijj; jpizf;fhd 

nra;jpia ciuf;fwJ. Gwj;jpizapy; #iwahbr; nrd;w jdJ Mepiufs; 

kl;Lkpd;wp ahidfis kPl;L nfhz;L tu fue;ijkyh; #b NghUf;F nry;YtJ 

tof;fkha; ,Ue;jjpdhy; ,j;jpizf;F fue;ij jpiz vd ngah; te;jJ. fue;ij 

vd;gJ nfhl;ilf; fue;ij vDk; xU G+z;L tifahFk;[11][18]. 

NrUk; gpw ruf;Ffs; : 

 fue;ij #uzk; : 

             msT            : jphpfbg; gpukhzk; 

             jPUk; Neha;fs;    : fpue;jp#iy, miuahg;G, gTj;jpuk;, 

NkfT+wy;, gw;W, nts;is glWjy;, nrhwp, fug;ghd;, ntbf;fug;ghd;, fd;dg;Gw;W, 

Nahdpg;Gw;W, njhil this, gpsit, vypfb jPUk;[21].  

 fue;ij Nyfpak; : 

                msT          : nfhl;ilg; ghf;fsT 
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                jPUk; Neha;fs;  : fpue;jp, miuahg;G, Fl;lk, ; Gz;fs;, #iy, 

gTj;jpuk;,    fz;zp #iy,  NkfT+wy;;, nrhhp, fug;ghd;, Nkfg; Gw;W, 

ntbf;fug;ghd;, fd;dg;Gw;W, Nahdpg;Gw;W, njhil this, gpsit, Gw;W, rh;f;fiu 

Neha;,tpg;GUjp, Gz;, vypfb jPUk;[22].   

Nrhw;Wg;Gr; nre;J}uk; : 

             msT          : 1 gzntil  

             jPUk; Neha;fs;   : #jf tapw;Wtyp jPUk;[23]. 

fu;g;gKz;lhf vz;nza; : 

         msT              : 1 fuz;b 

         jPUk; Neha;fs;       : fu;g;gKz;lhFk;[23] 

thj Ruf; frhak; : 

              msT             : 3 ehs; 

              jPUk; Neha;fs;      : Ruk;, Njff; fLg;G, Filr;ry;, FspH, 

fZf;fspd; Neha;, gpbg;G jPUk;[24]. 

`pq;Fthjp #uzk;: 

           jPUk; Neha;fs;      : tpyh typ, ,ja typ, rpWePh;g;igapy; typ, 

fg thj Fd;kq;fSk;, ngz; FwpfspYk;, Mrd tha;fspYk; cz;lhFk; typ, 

kz;zPuy; Neha;, ,ja gpbg;G, njhz;il gpbg;G, ghz;L, ,Og;G jPUk;;;;[15].  

f[ fw;zp guhf fw;f ijyk; :  

                   ntsp gpuNahfk;   

                   jPUk; Neha;fs; : re;jRu Kjypa Kiwr; Ruq;fSk;, 

gioikahf ePbj;j Guhz Ruq;fSk; jPUk;[25].  

rpwpa tplKl;b ijyk; : 

                   ntsp gpuNahfk;  

                   jPUk; Neha;fs;   : CU];jk;g thjk;, ghjgNf~gf 

thjk;,  cjhth;j;j thjk;, 1 gfy; epj;jpiuahy; tUfpd;w gw;gy thjNuhfq;fSk; 

jPUk;;[25]. 
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LITERATURE REVIEW 

3.2: MODERN ASPECT 

SYNONYMS : 

                Sphaeranthus hirtus Willd.  

               Sphaeranthus mollis Roxb. 

            It grows in rice fields, dry waste places and cultivated lands in tropical parts of 

India. It is distributed throughout India, Sri Lanka, Africa and Australia from sea level 

to 1200 m altitude[26]. In hills 50 feet altitude. The size of this herb 1-2 feet in height[27].It 

is an annual plant consisting of two varieties viz. white and purplish red or rose colored, 

the former is very rare, but the latter is very common, the whole plant is remarkably 

fragrant and has medicinal virtues[28].   

MORPHOLOGY: 

           The herb S. indicus is much branched, strongly scented, and annual erect with 

branched tapering roots tap roots. Stems are cylindrical with toothed wings. Leaves are 

sessile, decurrent, 2–7 cm long, 1–1.5 cm wide, obovate-oblong, rounded or subacute, 

glandular-hairy, spinous-serrate or dentate, narrowed at the base and greenish-brown in 

colour. Flowers are borne in terminal, solitary, globose, clusters of heads. Heads of 

flowers are purple, bracts are short slender and acuminate. In each head, the outer 

flowers are females, few or many, fertile, the central flowers bisexual, fertile or sterile, 

involucre narrow, bracts paleaceous, spathulate, acute, ciliate; receptacle small, naked. 

Corolla of female flowers are purple, slender, tubular, minutely two to three toothed; 

corolla of hermaphrodite flowers are purplish white, tubular or funnel-shaped, four to 

five toothed, anther-base sagittate, auricles acute or tailed, style-armed, filiform, 

sometimes connate. Fruits are oblong and have compressed achenes in which pappus is 

absent. Odor of herb is slightly aromatic but disappears on long storage. 
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MICROSCOPIC CHARACTERS 

Leaf : 

     The leaf is dorsiventral and shows abundant trichomes of varying types on both the 

epidermis. Simple trichomes are three to four celled, thick walled and measure 130.8–

145.2 μm in length and 29.0–43.5 μm in width. Trichomes are straight/knee shaped, 

with a swollen base and with collapsed cell at the middle or at the apex. Midrib shows 

three to four collateral vascular bundles associated with a group of sclerenchyma cells 

on either side.  

Stem : 

      The stem shows cork with two to three layers of parenchymatous cells covered with 

p     apillose cuticle having trichomes and can be distinguished by the presence of a 

discontinuous ring of lignified pericyclic fibers and a well-developed ring of Bicol 

lateral vascular bundle surrounding the pith. Medullary rays are pitted, lignified and 

about unitetra seriate. 

Root : 

      The root shows on its outer side mesoderm, a typical brown coloured tissue. It 

consists of suberized cells, arranged irregularly and forms a protective layer. Radial 

groups of pericyclic fibers and few stone cells are seen alternating with radially arranged 

secretory canals in the secondary cortex. Phloem is parenchymatous and radially 

arranged. Medullary rays are pitted, lignified and about two to five striate. 

Parts Used: 

           Whole Plant 

           Seeds 

           Flowers  

           Roots[26]. 
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REGIONAL NAMES:  

 Sphaeranthus indicus linn.is known in different names in different Indian 

languages as mentioned below: 

Common name  : East Indian Globe Thistle[28]. 

Tamil         :kottaikaranthai,karanthai,kotook,kottaipalai, 

kottainalam[29]. 

Sanskrit  : Mundi,̦Sravani Kadamba,Puspika,Alambusta 

Hindi   : Mundi 

Telungu  : Bodasaramu,bodataramu 

Kannada  : Mirnagnee,Atookamanni,Mirangnee 

Urdu   : Mundi 

Marathi  : Mundi, Baras Bondi 

Bengalese  : Surmuriya,Chhagal Nadi,Mudmudiya 

Gujarati  : Gorakhmundi  

Punjabi  :Gorakhmundi 

Assamese  : Kmadarus 

Oriya   : Buikadam[30] 

Malayalam   : Mirangani ,adakkamaniyan[31] 

TOXONOMICAL CLASSIFICATION: 

Kingdom  : Plantae 

Subkingdom  : Viridaeplantae 

Phyllum  : Tracheophyta 

Subphyllum  : Euphyllophytina 

Infraphyllum  : Radiatopses 
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Class   : Magnoliopsida 

Subclass  : Asteridae 

Superorder  : Asteranae 

Order   : Asterales 

Family  : Asteraceae 

Genus   : Sphaeranthus 

Species  : indicus[26] 

 

SIDDHA PROPERTIES OF SPHAERANTHUS INDICUS: 

Suvai (Taste)        : Kaippu (Bitter) 

Tanmai (Potency)       : Veppam (Hot) 

Gunam        : Ilaku (Soft) 

Pirivu (Transformation): Kārppu (Pungent) 

Ceikai (Action)               : Demulcent 

                              Restorative 

         Anthelmintic 

           Tonic[27] 

                                                           Stomachic 

             Stimulant 

             Alternative 

                Pectoral 

         Deculcent 

Externally       :  Emollient[33]. 
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PHYTOCHEMISTRY: 

                     Large numbers of phytochemicals were isolated from whole plant, leaves 

and flowers of S. indicus. Aerial parts of this plant showed presence of an essential oil, 

glycosides, and eudesmanoids, an alkaloid sphaeranthine and an isoflavone 5,4'-

dimethoxy-3'prenylbiochanin 7-o-β-galctoside with some interestings esquiterpene. 

And another one study  isolated a new Flavonoid C-glycoside, along with eight known 

compounds, namely n-pentacosan, hentriacontane, n-triacontanol, β- sitosterol, 

stigmasterol, β-D-glucoside of β- sitosterol, sphaeranthine and a phenolic glycoside (C22 

H26 O12 ). The essential oil, obtained by steam distillation of the whole herb, contains 

ocimene, α-terpinene, methyl-chavicol, α-citral, geraniol, α-ionone, β - ionone, d -

cadinene, p -methoxycinnamaldehyde[32]. 

 

MEDICINAL USES OF SPHAERANTHUS INDICUS: 

                  It is an important medicinal plant used for the treatment of styptic gastric 

disorders, skin diseases, anthelmintic, glandular swelling, depression, analgesic, 

antibiotics, antifungal, laxative and diuretics properties. The decoction of the plant is 

said to be active against bronchitis, asthma, leukoderma, jaundice and scabies. The 

powdered bark along with whey is useful in the treatment of piles. Roots and seeds are 

anthelmintic. Juice of fresh leaves is taken for cough. The plant is also useful in 

preservation of food grains as it possess insecticidal property[26]. 

                  The entire plant when dried and powdered proves useful in cases of 

gonorrhea and other venereal complaints rheumatic and syphilitic affections, skin 

eruptions, constipation, chronic diarrhea etc; moreover, it is a good remedy for 

strengthening the heart, brain and nerves. The decoction of its plant prescribed for 

lunacy and other mental disorders. The plant mixed with pulverized cumin seeds, it is 

used in stomach complaints.  

                 The juice of the whole plant is used for converting mercury into a silver like 

rod by alchemical process of absorption . According to Siddhar’s science, the juice of 

the entire plant and that of the leaves are found to be of great use in Alchemy and 

rejuvenation.The whole plant pulverized with cumin seeds and mixed with honey is used 

in coughs. The plant is also used for local application[28].   
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                    Plant leave’s juice used in hepatic and gastric disorders. Decoction used in 

cough and other chest troubles; credited with antitubercular properties. Leaves eaten as 

a pot-herb. Herbs used as a fish poison, also stuffed into holes of crabs to kill them. 

Aqueous extract poisonous to American cockroaches. Herb  yields an essential oil and 

fatty oil[31]. 

                    Distilled water prepared like rose-water from the herb is recommended by 

Hakims for bilious affections for the dispersion of various kinds of tumors. Roots is 

used as a stomachic and anthelmintic in doses of about 40 grains daily in the form of 

powder; also the seeds have the same properties. They are useful in worms and 

indigestion, and given with honey, in cases of cough. Flowers (flower head) are highly 

esteemed as alternatives, depurative, refrigerants and tonics, useful as blood-purifiers in 

skin diseases. Oil prepared from the root by steeping it in water and then boiling.it in 

sesamum oil until all the water is expelled, taken on empty stomach every morning for 

41 days in doses of 2 dirhams is a valuable aphrodisiac. It is used in glandular swelling 

in the neck with benefit and also a good remedy in jaundice. Leaves dried in the shade 

and  powdered are used in doses of 20 grains twice a day in chronic skin disease as anti-

syphilitic and nervine tonic. The drug is also useful in urethral discharges and 

jaundice[33]. 

                       Methanolic extract of the plant showed repellent and feeding deterrent 

activity against Thibolium castaneum. A decoction of the plant is diuretic and used in 

urethral discharge. Fruits are reported to posses digestive properties. Roots are 

anthelmintic[34] . 

OTHER SYSTEM OF MEDICINE USES: 

                              In Ayurvedic system of medicine, the whole herb is used in insanity, 

tuberculous glands, indigestion, bronchitis, spleen diseases, elephantiasis, anaemia, pain 

in the uterus and vagina, piles, biliousness, epileptic convulsions, asthma, leukoderma, 

dysentery, vomiting, urinary discharges, pain in the rectum, looseness of the breasts, 

hemicrania. The whole herb is used in Ayurvedic preparations to treat epilepsy and 

mental disorders. Leaves dried in the shade and powdered are used in doses of 20 grains 

twice a day in chronic skin diseases as an anti-syphilitic and a nervine tonic. Hot water 

extract of the herb is used as an anthelminitic, as a diuretic, as a fish poison and as an 

aphrodisiac. Flowers are tonic, cooling, alterative and used in conjunctivitis and give 
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strength to weak eyes. The oil prepared using the plant root is reportedly useful in 

treating scrofula and as an aphrodisiac. The external application of a paste of this herb 

is beneficial in treating pruritus and edema, arthritis, filariasis, gout and cervical 

adenopathy. Pulverized seeds have antimicrobial property. It is also stuffed into holes 

of crabs to kill them. Aqueous extract is poisonous to American cockroaches.  

                               In unani, the herb is used as a tonic, laxative, emmenagogue, and 

also it increases the appetite, enriches the blood, lessens inflammation, cools the brain 

and gives luster to the eye, is good for sore eyes, jaundice, scalding of urine, gleet, 

biliousness, boils, scabies, ringworm in the waist, diseases of the chest. The plant is 

traditionally used for diarrhoea. The entire plant is used as an emmenogogue. Hot water 

extract of the entire plant is used for glandular swelling of the neck and for jaundice [27]. 

PHARMACOLOGICAL STUDIES 

Anti-diabetic activity: 

              This study was conducted by Prabhu KS, Lobo R, Shirwaikar A. they have 

evaluated  the anti-hyperglycemic effect of S.indicus extract was carried out in diabetic 

rats induced by nicotinamide(120mg/kg i.p)and streptozotocin(STZ)(60 mg/kg i.p).Oral 

administration of alcholic extract of S.indus for 15 days exhibited in significant 

reduction in blood glucose levels and increases in hepatic glycogen and plasma insulin 

levels and significant improvement in oral glucose tolerance test. Glibenclamide was 

used as a reference standard [35]. 

Anti-hyperlipidemic activity 

                  This study was conducted by Pande VV, Dubey S. they have evaluated the 

anti-hyperlipidemic activity on S.indicus. In this study, the alcoholic extract of flower 

heads in atherogenic diet induced hyperlipidemia in rats was investigated for the dose 

of 500 mg/kg/day,p.o. for 8 days. The extract effectively suppressed the hyperlipidemia 

by decreasing total cholesterol, triglyceride, LDL  and very low density 

lipoprotein(VLDL); increasing the HDL[36]. 
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Antioxidant activity 

           This study was conducted by Shirwaikar A, Prabhu KS, Punithathey have 

evaluated the anti-oxidant activity on S.indicus. In this study, the free radical scavenging 

potential of the plant was studied by using different antioxidant models of screening. 

The ethanolic extract at 1,000 μg/ml showed maximum scavenging of the radical cation, 

2,2-azinobis-(3-ethylbenzothiazoline-6-sulphonate) observed up to 41.99% followed by 

the scavenging of the stable radical 1,1-diphenyl, 2-picryl hydrazyl (33.27%), SOD 

(25.14%) and nitric oxide radical (22.36%) at the same concentration. However, the 

extract showed only moderate scavenging activity of iron chelation (14.2%). Total 

antioxidant capacity of the extract was found to be 160.85 nmol/g ascorbic acid. The 

results justify the therapeutic applications of the plant in the indigenous system of 

medicine, augmenting its therapeutic value [37].  

Anti-arthritic activity: 

                This study was conducted by Badgujar LB, Ghosh P, Gaur V, Bodhankar SL 

they have evaluated the anti-arthritic activity of the petroleum ether extract of the 

flowers in the doses 10,30 and 100 mg/kg/day p.o. was investigated against complete 

Freund’s adjuvant induced arthritis in laboratory rats. Indomethacin (2 mg/kg/day p.o) 

was the standard drug. The dose of 100 mg/kg/day p.o. showed significant anti-arthritic 

activity [38]. 

Anti-inflammatory activity: 

               This study was conducted by Meher BR, Rath BG, Biswal S. they have 

evaluated the anti-inflammatory effect of ethanolic extract was evaluated. The extract 

in different doses (100,200 and 400 mg/kg,p.o.) exhibited dose dependent and 

significant anti-inflammatory activity in acute (carrageenan induced hind paw edema, 

P<0.05) and chronic (cotton pellet granuloma formation, P <0.05) model of 

inflammation [39]. 

Immunomodulatory activity 

                   This study was conducted by Bafna AR, Mishra SH they have evaluated the 

immune modulatory activity on S.indicus. In this study, the petroleum ether extract from 

the flower heads of S. indicus Linn. was found to be effective in increasing phagocytic 

activity, hemagglutination antibody titer and delayed type hypersensitivity. The extract 
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acts by stimulating both humoral and cellular immunity as well as phagocytic function 

[40].  

Nephroproductive effect: 

               This study was conducted by Srinivasan VM, Jessy KK, Alex AE they have 

evaluated the nephroproductive effect on S.indicus . In this study, the ethanolic extract 

was screened for nephroprotective effect in gentamicin induced acute renal injury in 

rats. The extract in the dose of 300 mg/kg was found to increase blood urea, serum 

creatinine and decrease the total protein and serum albumin of the treated group 

compared to normal group [41]. 

Broncho dilatory effect: 

               This study was conducted by by Sarpate RV, Deore TK, Tupkari SV they have 

evaluated the bronchodilatory effect on S..indicus. In this study, methanolic extract and 

its fraction viz, petroleum ether, benzene, chloroform and ethyl acetate exhibited 

significant protection against bronchospasm, induced by histamine in guinea pigs. 

Significant protection exhibited by methanolic extract was comparable with the standard 

chlorophenarmine maleate(2mg/kg)[42]. 

Analgesic and antipyretic activity: 

                This study was conducted Nanda BK, Jena J, Rath B, Behera BR they have 

evaluated the analgesic and antipyretic activity of the successive taking petroleum ether, 

benzene, chloroform, ethanol and triple distilled water extracts (200 mg/kg and 400 

mg/kg b.w) of whole plant was screened for analgesic and antipyretic activities on 

Albino rats by Eddy's hot plate, Tail immersion and Brewer's yeast induced pyrexia 

method. The petroleum ether, chloroform and ethanol extracts showed significant 

analgesic activity in both doses as compared to the standard drug diclofenac sodium. 

The chloroform and ethanol extracts showed potential significant antipyretic activity 

from 1 h onward whereas aqueous extracts exhibited activity from 2 h onward as 

compared to the standard drug paracetamol amongst various extracts [43].  

Anthelmintic activity: 

                 This study was conducted by Malairajan P, Babu GV, Saral A, Mahesh S, 

Gitanjali have evaluated the anthelmintic activities of ethanolic and aqueous extracts 
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(10,50,100 mg/ml concentration levels) of the whole plant were tested against 

Pheretima posthuman and Ascardiagalli. Both extract exhibited anthelmintic activity in 

a dose-dependent manner. The most significant activity was observed at the highest 

concentration of 100 mg/ml against both types of worms[44]. 

 Antimicrobial activity 

                   This study was conducted by Singh SK, Saroj KM, Tripathi VJ, Singh AK, 

Singh RH they have evaluated the anti-microbial activity on S.indicus.. In this study, the 

bicyclic sesquiterpene lactone isolated from the petroleum ether extract of the aerial part 

has been found to be potent against staphylococcus aureus, Escherichia coli,fusarium 

sp., Helminthosporium sp.,and other microorganism[45] .  

                Attaurrahman, Shekhani MS, Perveen S, Habiburrehman, Yasmin A, 

Ziaulhaque A, et al. they have evaluated the anti-microbial activity on S.indicus.. In this 

study,7Hydroxyfrullanolide,a sesquiterpene lactone showed antimicrobial activity[46].  

                 Dubey KS, Ansari AH, Hardaha M.they have evaluated the anti-microbial 

activity on S.indicus. In this study, alcoholic and aqueous extracts of the plant were 

highly effective against Alternaria solani, fusarium oxysporum and penicillium 

pinophilum by preventing their growth to a greater extent[47].  

                 Dubey LN, Sahu B. they have evaluated the antimicrobial activity of 

terphenoidal compound isolated from S.indus  showed activity against Basillus 

subtilis[48]. 

                  Upadhyay R, Mishra N. they have evaluated the in-vitro antimicrobial 

activity of aqueous extract of flower was evaluated against coliforms E.coli(10,536)and 

total coliforms by using disc diffusion method. The extracts showed significant 

inhibition against coliform strains[49]. 

Antiviral activity 

                   This study was conducted by Vimalanathan S, Ignacimuthu S, Hudson JB. 

they have evaluated the anti-viral activity on S..indicus. In this study, the methanol 

extract was found to exhibit inhibitory activity against Mouse corona virus Herpes 

simplex virus at a concentration of 0.4 µg/ml[50].  
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                   Dhar ML, Dhar MM, Dhawan BN, Mehrotra BN, Ray C. they evaluated the 

screening of Indian plants for biological activity on S..indicus. The plant also showed 

antiviral activity against vaccina and viruses[51]. 

Anxiolytic activity 

                   This study was conducted by Ambavade SD, Mhetre NA, Tate VD, 

Bodhankar SL they have evaluated the anxiolytic activity on S..indicus. In this study, 

the petroleum ether (10 mg/kg), alcohol (10 mg/kg) and water extracts (30 mg/kg) of 

flowers were tested to assess the anxiolytic activity in mice. Petroleum ether extract 

of S. indicus flowers produced prominent anxiolytic activity[52].  

Ovicidal activity 

                  This study was conducted by Sharma MC they have evaluated ovicidal 

activity on S.inducus . In this study, Sesquiterpene lactone, isolated from a petroleum 

ether extract of S. indicus, was screened for its effects on the hatching of eggs and the 

metamorphosis of larvae of Culex quinquefasciatus at concentration of 50-250 ppm. 

Rates of fecundity and fertility were found to be affected in the larval-treated adult 

females. Egg hatching was also significantly lowered. Mortality in the larvae, pupae and 

adults produced a marked decrease in mosquito populations in laboratory 

experiments[53].  

Macrofilaricidal activity 

                  This study was conducted by Tiwari A, Saxena RC. they have evaluated 

macrofilaricidal  activity on S.inducus . In this study,the methonolic extract showed 

macrofilaricidal activity(4 mg/ml) against adult setaria digitate,the cattle filarial worm 

when tested by worm motility assay method[54]. 

Attenuation effect on prostatic hypertrophy 

                   This study was conducted by Nahata A, Dixit VK they have evaluated effect 

of prostatic hypertrophy on S.inducus . In this study,the attenuating effect of petroleum 

ether, ethanoic, aqueous extracts and β-sitosterol on prostatic hyperplasia induced by 

testosterone in Albino rats. Finasteride was used as a positive control(1mg/kg p.o.). The 

petroleum ether extract exhibited the best activity, although the ethanol and aqueous 
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extracts also exhibited significant activity thereby indicating the potential use of 

S.indicus in the treatment of prostatic hyperplasia[55]. 

Mast cell stabilizing activity 

                   This study was conducted by Mathew JE, Srinivasan KK, Dinakaran V, 

Joseph A. they have evaluated mast cell stabilizing activity on S.inducus . In this 

study,the protective effect of different extract of whole plant against the compound 

48/80 and sheep serum induced mast cell degranulation was evaluated. The ethanol 

extract at the dose levels of 150 mg/kg and 300 mg/kg and ethyl acetate extract at the 

dose levels of 100 mg/kg,150 mg/kg and 300 mg/kg showed slightly better protection 

of mast cell degranulation (77-86%) than ketotifen (75%) in the sheep serum model. 

These extract also showed better mast cell stabilizing activity (77-88 %) than the 

standard drug (69%) when peritoneal mast cells are treated with compound 48/80.These 

result suggest that S.indicus has potent mast cell stabilizing effects thereby inhibiting 

mediator release from mast cells[56]. 

Effect on psoriasis 

                 This study was conducted by Sharma they evaluated the effect of S.indicus 

on psoriasis was studied and found to exhibit the potent activity[57]. 

Wound healing activity 

                This study was conducted by Sadaf F, Saleem R, Ahmed M, Ahmad SI, 

Navaid-ul-Zafar they evaluated the wound healinf activity on S.indicus. In this study ,A 

cream containing ethanolic extract of aerial parts of S. indicus, L. (Asteraceae) was 

evaluated for wound healing activity in guinea pigs. The cream was applied in-vivo on 

the paravertebral area of six excised wounded models once a day for 15 days. The cream 

significantly enhanced the rate of wound contraction and the period of epithelialization 

comparable to neomycin[58].  
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4.MATERIALS AND METHODS 

4.1.PREPARATION OF TEST DRUG: 

SELECTION OF TEST DRUG: 

             The test drug Kottai Karanthai Chooranam was selected for the evaluation of 

the toxicity studies in Wister albino rats. 

COLLECTION: 

            The Kottai Karanthai Samoolam were collected from Annavasal,  

Pudukkottai Dt. 

AUTHENTICATION: 

           The Herbal drug Kottai Karanthai Samoolam is identified and authenticated by 

Assistant Professor, Department of Medicinal Botany, National Institute of Siddha, 

Chennai-47. 

INGREDIENTS: 

           Kottaikaranthai Samoolam       

METHOD OF PURIFICATION: 

                The decomposed leaves, insects infected leaves should be eliminated. Mud, 

sand sticking to the Kottaikaranthai Samoolam are removed by water wash and dried in 

shade[59].  

METHOD OF PREPARATION: 

              Then it was grounded well to obtain fine powder. After this process, the dried 

powder was sieved through white cloth. Then the chooranam was stored in an air tight 

container and it was labelled as Kottai Karanthai chooranam. 

THERAPEUTIC DETAILS OF KOTTAI KARANTHAI CHOORANAM (KKC): 

Form of Medicine            : Chooranam (Powder) 

Route of administration   : Internal 

Clinical dose                    : 4 gram 
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Adjuvant                          : Water  

 

Indication                        : Karappan                             - Eczema  

                                           Sori                                     - Pruritis   

                                           Sirangu                               - Scabies    

                                           Thozh Pinigal                     - Skin disorders  

                                           Maripatta earu kazhiyum   - Constipation  

                                           Vali                                    - Arthritis       

                                           Veri                                    - Psychiatric disorder      

                                           Sinaippu                             - Erythema  

CHOORANAM: 

 Definition: 

                   Chooranam are fine dry powders of drug. The terms ‘chooranam’ may be 

applied to the powder of single drug or a mixture of two or more drugs,which are 

powdered separately prior to their being mixed to homogeneity[4]. 

 Self life of Chooranam: 

            Chooranam retain their potency for three months[60]. 

                                           Figure 2: kottai Karanthai Chooranam  
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STANDARDIZATION OF KOTTAIKARANTHAI CHOORANAM 

             After preparation of Kottai Karanthai Chooranam I have analyse for 

standardization and safety evaluation. Here is given details of procedure of 

standardization method and Safety evaluation of toxicity study. 

4.2. QUALITATIVE ANALYSIS OF KOTTAIKARANTHAI CHOORANAM 

ORGANOLEPTIC CHARACTER ANALYSIS:           

                Organoleptic Character of Kottai Karanthai chooranam was analyzed as per 

standard procedure. 

PHYSICO-CHEMICAL ANALYSIS  

               The physico-chemical properties of kottai Karanthai chooranam was carried 

as per standard procedure at Noble Research Solutions, Thanigai nagar, Kolathur, 

Chennai -99. 

PROCEDURE: 

Determination of Moisture Content (Loss on Drying): 

   Test drug was accurately weighed in evaporating dish. The sample was dried 

at 105oC for 5 hours and then weighed. Later the drying and weighing process was 

continued at one-hour interval until difference between two successive weighing’s of 

sample corresponds to not more than 0.25%. when the constant weight was obtained the 

percentage of moisture content were calculated with reference to the air -dried drug. 

Determination of Total Ash: 

   Test drug was accurately weighed in silica dish and incinerated at the furnace 

a temperature 400 ºC until it turns white in color which indicates absence of carbon. 

Percentage of total ash will be calculated with reference to the weight of air-dried drug. 

Determination of Acid Insoluble Ash: 

  The ash obtained by total ash test will be boiled with 25 ml of dilute 

hydrochloric acid for 6mins. Then the insoluble matter is collected in crucible and will 

be washed with hot water and ignited to constant weight. Percentage of acid insoluble 

ash will be calculated with reference to the weight of air-dried ash. 

Determination of Alcohol Soluble Extractive: 

 Test sample was macerated with 100 ml of Alcohol in a closed flask for twenty-

four hours, shaking frequently during six hours and allowing it to stand for eighteen 
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hours. Filter rapidly, taking precautions against loss of solvent, evaporate 25 ml of the 

filtrate to dryness in a tared flat bottomed shallow dish, and dry at 105ºC, to constant 

weight and weigh. Calculate the percentage of alcohol-soluble extractive with reference 

to the air-dried drug. 

Determination of Water- Soluble Extractive: 

 Test sample was macerated with 100 ml of chloroform water in a closed flask 

for twenty-four hours, shaking frequently during six hours and allowing it to stand and 

for eighteen hours. Filter rapidly, taking precautions against loss of solvent, evaporate 

25 ml of the filtrate to dryness in a tared flat bottomed shallow dish, and dry at 105ºC, 

to constant weight and weigh. Calculate the percentage of water-soluble extractive with 

reference to the air-dried drug.       

Particle size for the powdered drug formulation: 

            The drug to be tested was accurately measured and evenly distributed over the 

mesh in sieve apparatus of mesh size 100 micron- 1mm. later the particle size was 

analysed by sieving it at uniform speed. As the particles passes through the sieves it 

shows that drug particle size is less than that of the sieve size[61][62]. 

 

BIOCHEMICAL ANALYSIS: 

               The bio-chemical analysis of Kottai Karanthai Chooranam as done at 

Biochemistry lab National Institute of Siddha, Chennai-47. 

Table 1: 

S.No      EXPERIMENT OBSERVATION INFERENCE 

1. Appearance of sample  Brown   

 

2. 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 

 

 

  Not soluble 

 

 

Absence of 

silicate. 
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with 

con.HCL/Con.H2So4. 

 

 

 

 

3. Action of heat: 

   A small  amount (500mg) of 

the sample is taken in a dry test 

tube and heated gently at first 

and then strong. 

 

     White fumes 

evolved. 

 

Presence of 

carbonate. 

 

 

 

4. Flame test: 

   A small amount (500mg) of 

the sample is made into a paste 

with con.HCL in a watch glass 

and introduced into non- 

luminous part of the Bunsen 

flame. 

 

 

No bluish green 

flame appeared. 

 

Absence of 

Copper 

5. Ash test: 

      A filter paper is soaked into 

a mixture of sample and 

dil.cobalt nitrate solution and 

introduced  into the Bunsen 

flame and ignited. 

 

Yellow color flame  

appeared.  

 

presence of 

Sodium. 

 

 

Preparation of Extract:      

                   5g of  Kottai Karanthai Chooranam was taken in a 250 ml of clean beaker 

and 50ml of distilled water was added to it. Then it was boiled well for about 10 min. 

Then it is allowed to cool and filtered into a 100 ml volumetric flask and made up to 

100 ml with distilled water.  
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Table No:2. Test for Acid Radicals: 

S.NO EXPERIMENT OBSERVATION INFERENCE 

1. Test For Sulphate: 

          2ml of the above 

prepared extract was taken in 

a test tube and 2ml of 4% dil. 

Ammonium oxalate solution 

was added.  

 

 

Presence of Cloudy 

appearance. 

 

Sulphate present. 

2. Test For phosphate: 

          2ml of the extract was 

treated with 2ml of con.HNo3 

and 2ml of dil.ammonium 

molybdate solution. 

   

Presence of Yellow 

precipitate. 

 

Phosphate present. 

 

 

 

 

3. Test For Carbonate:  

         2ml of the extract was 

treated with 2ml dil. 

magnesium sulphate solution 

 

Presence of Cloudy  

appearance. 

 

Carbonate Present. 

 

 

 

 

4. Test for Chloride: 

         2ml of the above 

prepared extracts is added 

with 2ml of dil-HCL is added 

until the effervescence ceases 

off.  

 

Presence of Cloudy  

appearance. 

 

Chloride Present. 

 

 

 

 

 

5. Test for Sulphide: 

         1gm of the substance is 

treated with 2ml of con. HCL. 

 

Presence of Cloudy  

appearance. 

 

Sulphide Present. 
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6. Test for Fluoride & Oxalate: 

          2 ml of the extract was 

added with 2ml of dil.acetic 

acid and 2 ml dil.calcium 

chloride solution and heated. 

 

 

absence of Cloudy  

appearance. 

 

Absence  of 

fluoride & oxalate. 

 

 

 

 

 

Table no 3: Test for Basic Radicals: 

S.NO EXPERIMENT OBSERVATION  INFERENCE  

1. Test For Lead:  

    2ml of the extract was 

added with 2ml of dil. 

potassium iodine solution. 

Yellow Precipitate 

was not obtained. 

Lead absent. 

2. Test For Aluminium:  

     In the 2ml of extract dil. 

sodium hydroxide was added 

in 5 drops to excess. 

Yellow colour was  

formed. 

Aluminium 

present. 

3. Test For Iron:  

       To the 2ml of extract add 

2ml ammonium thiocyanate 

solution and 2ml of con HNo3 

is added. 

Red colour formed. Iron present. 

4. Test For Zinc:  

        In 2ml of the extract dil. 

sodium hydroxide solution 

was added in 5 drops to 

excess and dil. Ammonium 

chloride was added.  

White precipitate 

was formed. 

Zinc present. 
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5. Test For Calcium:  

      2ml of the extract was 

added with 2ml of 4% dil. 

ammonium oxalate solution . 

Cloudy appearance 

was formed. 

Calcium present. 

6. Test For Ammonium:  

     In 2ml of extract 1 ml of 

Nessler's reagent and excess 

of dil. sodium hydroxide 

solution was added. 

Brown colour 

formed. 

Ammonium 

present. 

7. Test For Mercury:  

     2ml of the extract was 

treated with 2ml of diluted 

sodium hydroxide solution. 

Yellow precipitate 

not formed 

Mercury absent. 

8. Test For Arsenic:  

    2ml of the extract was 

treated with 2ml of dil. sodium 

hydroxide solution. 

 

Brownish red 

precipitate not 

formed. 

Arsenic absent. 

9. Test for Copper: 

a. One pinch (50mg) of 

substance is made into 

paste with con.HCL in a 

watch glass and 

introduced into the 

nonluminous part pf the 

flame. 

 

 

No blue color 

precipitate is 

formed. 

 

Absence of 

copper. 

 

10. Test for Magnesium: 

           To 2ml of extract 

dil.sodium hydroxide solution 

is added in drops to excess. 

 

 

No white 

precipitate is 

obtained. 

 

Absence of 

magnesium. 
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11. Test for potassium: 

         A pinch (25mg) of 

substance is treated off with 2 

ml of dil. Sodium nitrite 

solution and then treated with 

2ml of dil.Cobalt nitrate in 

30% dil. Glacial acetic acid. 

 

yellowish 

precipitate is 

obtained. 

 

Presence  of 

potassium. 

12. Test for Sodium: 

        2 pinches (50mg) of the 

substance is made into paste 

by using HCl and introduced 

into the blue flame of Bunsen 

burner. 

 

 

No yellow color 

flame appeared. 

 

Presence of 

Sodium. 

 

Table no : 4 Other constituents : 

S.NO EXPERIMENT OBSERVATION  INFERENCE  

1. Test for Starch: 

       2ml of extract is treated 

with weak dil.iodine solution. 

 

Blue color 

formation is 

present. 

 

Presence of starch. 

2. Test For Reducing Sugar:  

      5ml of Benedict's 

qualitative solution was taken 

in a test tube and allowed to 

boil for 2 minutes and added 8 

to 10 drops of the extract and 

again boil it for 2 minutes. 

Red colour 

developed. 

Reducing color 

present. 
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3. Test For The Alkaloids: 

       2ml of the extract is 

treated with 2ml of dil. 

Potassium iodide solution. 

2ml of the extract is treated 

with 2ml of dil. picric acid. 

Yellow 

precipitation 

formed. 

Alkaloid present. 

 

 

 

 

 

4. Test For Tannic Acid: 

       2ml of the extract was 

treated with 2ml of dil. ferric 

chloride solution 

Black precipitate  

formed. 

Tannic acid 

present. 

 

PHYTOCHEMICAL SCREENING OF KOTTAIKARANTHAI CHOORANAM  

                The preliminary phytochemical screening test was carried out for extract of 

Kottai Karanthai Chooranam as per the standard procedure at Noble Research Solutions, 

Thanigai nagar, Kolathur, Chennai -99. 

Test for alkaloids: 

    Mayer's Test:  

             To the test sample, 2ml of mayer's reagent was added, a dull white precipitate 

revealed the presence of alkaloids. 

 

Test for coumarins:  

             To the test sample, 1 ml of 10% sodium hydroxide was added. The presence of 

coumarins is indicated by the formation of yellow color. 

Test for saponins:  

             To the test sample, 5 ml of water was added and the tube was shaken vigorously. 

Copious lather formation indicates the presence of Saponins. 

Test for tannins:  

              To the test sample, ferric chloride was added, formation of a dark blue or 

greenish black color showed the presence of tannins. 
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Test for glycosides: 

    Borntrager’s Test: 

               Test drug is hydrolysed with concentrated hydrochloric acid for 2 hours on a 

water bath, filtered and the hydrolysate is subjected to the following tests. To 2 ml of 

filtered hydrolysate, 3 ml of choloroform is added and shaken, choloroform layer is 

separated and 10% ammomia solution is added to it. Pink colour indicates presence of 

glycosides. 

Test for flavonoids: 

                To the test sample about 5 ml of dilute ammonia solution were been added 

followed by addition of few drops of conc. Sulfuric acid. Appearance of yellow color 

indicates the presence of Flavonoids. 

Test for phenols: 

    Lead acetate test:  

                 To the test sample; 3 ml of 10% lead acetate solution was added.  A bulky 

white precipitate indicated the presence of phenolic compounds. 

Test for steroids: 

                  To the test sample, 2ml of chloroform was added with few drops of conc. 

Sulphuric acid (3ml), and shaken well. The upper layer in the test tube was turns into 

red and sulphuric acid layer showed yellow with green fluorescence. It showed the 

presence of steroids. 

Triterpenoids: 

        Liebermann–Burchard test: To the chloroform solution, few drops of acetic 

anhydride was added then mixed well. 1 ml concentrated sulphuric acid was added from 

the sides of the test tube, appearance of red ring indicates the presence of triterpenoids. 

Test for Cyanins: 

      Aanthocyanin: 

                 To the test sample, 1 ml of 2N sodium hydroxide was added and heated for 5 

min at 100ᵒC. Formation of bluish green colour indicates the presence of anthocyanin. 
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Test for Carbohydrates: 

      Benedict’s test: 

                 To the test sample about 0.5 ml of Benedic’s reagent is added. The mixture 

is heated on a boiling water bath for 2 minutes. A characteristic coloured precipitate 

indicates the presence of sugar. 

Test for Proteins: 

       Biuret Test: 

                To extracts 1% solution of copper sulphate was added followed by 5% 

solution of sodium hydroxide, formation of violet purple colour indicates the presence 

of proteins[63]. 

 

4.3.QUANTITATIVE ANALYSIS: 

               The High Performance Thin Layer Chromotography Analysis was carried out 

as per the standard procedure at Noble Research Solutions, Thanigai nagar, Kolathur, 

Chennai -99. 

Thin layer Chromatography Analysis: 

               Test sample was subjected to thin layer chromatography (TLC) as per 

conventional one dimensional ascending method using silica gel 60F254, 7X6 cm 

(Merck) were cut with ordinary household scissors. Plate markings were made with soft 

pencil. Micro pipette were used to spot the sample for TLC applied sample volume 10-

micro liter by using pipette at distance of 1 cm at 5 tracks. In the twin trough chamber 

with the specified solvent system After the run plates are dried and was observed using 

visible light Short-wave UV light 254nm and light long-wave UV light 365 nm[64]. 

 

High Performance Thin Layer Chromatography Analysis: 

HPTLC method is a modern sophisticated and automated separation technique 

derived from TLC. Pre-coated HPTLC graded plates and auto sampler was used to 

achieve precision, sensitive, significant separation both qualitatively and quantitatively. 

High performance thin layer chromatography (HPTLC) is a valuable quality assessment 

tool for the evaluation of botanical materials efficiently and cost effectively. HPTLC 

method offers high degree of selectivity, sensitivity and rapidity combined with single-

step sample preparation. This method can be conveniently adopted for routine quality 
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control analysis. It provides chromatographic fingerprint of phytochemicals which is 

suitable for confirming the identity and purity of Phyto therapeutics.  

Chromatogram Development: 

 It was carried out in CAMAG Twin Trough chambers. Sample elution was 

carried out according to the adsorption capability of the component to be analyzed. After 

elution, plates were taken out of the chamber and dried. 

Scanning: 

            Plates were scanned under UV at 366nm. The data obtained from scanning were 

brought into integration through CAMAG software. Chromatographic finger print was 

developed for the detection of phytoconstituents present in each sample and their 

respective Rf values were tabulated[65]. 

 

PESTICIDE RESIDUE:    

              The pesticide residueanalysis was carried out for extract of Kottaikaranthai 

Chooranam as per the standard procedure at Noble Research Solutions, Thanigai nagar, 

Kolathur, Chennai -99. 

Procedure:   

           Test sample were extracted with 100 ml of acetone and followed by 

homogenization for brief period. Further filtration was allowed and subsequent addition 

of acetone to the test mixture. Heating of test sample was performed using a rotary 

evaporator at a temperature not exceeding 40ºC until the solvent has almost completely 

evaporated. To the residue add a few milli litters toluene and heat again until the acetone 

is completely removed. Resultant residue will be dissolved using toluene and filtered 

through membrane filter[66][67]. 

 

AFLATOXIN: 

            The Aflatoxin analysis was carried out for extract of Kottaikaranthai Chooranam 

as per the standard procedure at Noble Research Solutions, Thanigai nagar, Kolathur, 

Chennai -99. 

Standard: 

                     Aflatoxin B1 

                     Aflatoxin B2 
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Standard: 

                     Aflatoxin G1 

                     Aflatoxin G2 

Solvent: 

         Standard samples were dissolved in a mixture of chloroform and acetonitrile (9.8: 

0.2) to obtain a solution having concentrations of 0.5 µg per ml each of aflatoxin B1 and 

aflatoxin G1 and 0.1 µg per ml each of aflatoxin B2 and aflatoxin G2.  

 Test solution: Concentration 1 µg per ml  

Procedure: 

         Standard aflatoxin was applied on to the surface to pre coated TLC plate in the 

volume of 2.5 µL, 5 µL, 7.5 µL and 10 µL. Similarly the test sample was placed and 

Allow the spots to dry and develop the chromatogram in an unsaturated chamber 

containing a solvent system consisting of a mixture of chloroform, acetone and 

isopropyl alcohol (85: 10 : 5) until the solvent front has moved not less than 15 cm from 

the origin. Remove the plate from the developing chamber, mark the solvent front and 

allow the plate to air-dry. Locate the spots on the plate by examination under UV light 

at 365 nm[68].  

HEAVY METAL ANALYSIS: 

  

             The analysis of heavy metals and trace elements were estimated by using 

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

Experimental Procedure was done at SAIF, IIT Madras, Chennai-32.  

ICP-OES:  

              Perkin Elmer Optima 5300DV was used for standard ICP-OES analysis. The 

optimized operating conditions are given in (table 5), the wave length of analytical lines 

is given in table (5) and the test drug Kottai Karanthai Chooranam underwent 

microwave digestion for sample preparation. With respect to other kind of analysis 

where chemical speciation was relevant. Only total essential concentration was analysed 

by ICP-OES[69].  
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Table 5 : ICP- OES Operating Conditions: 

 

Rf frequency  

 
40 M Hz  

 

Range  

 
165 – 782 nm  

Detection limit  

 
Up to ppm level using SCD detector  

 

 

TEST FOR SPECIFIC PATHOGEN: 

 

          Test for specific pathogen Analysis was carried out as per the standard procedure 

at Noble Research Solutions, Thanigai nagar, Kolathur, Chennai -99. 

Methodology 

          One part of the test sample was dissolved in 9 mL of sterile distilled water and 

the test sample was directly inoculated in to the specific pathogen medium (EMB, DCC, 

Mannitol, Cetrimide) by pour plate method. The plates were incubated at 37oC for 24 -

72h for observation. Presence of specific pathogen identified by their characteristic 

colour with respect to pattern of colony formation in each differential media. 

Table no: 6-Specific Pathogen 

Detail of Specific Medium and their abbreviation 

Organism Abbreviation Medium 

E-coli EC EMB Agar 

Salmonella SA Deoxycholate agar  

Staphylococcus Aureus ST Mannitol salt agar  

Pseudomonas Aeruginosa  PS Cetrimide agar  

 

Observation 

             No growth was observed after incubation period. Reveals the absence of 

specific pathogen. 
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STERILITY TEST BY POUR PLATE METHOD: 

            The sterility test by pour plate method was carried out as per the standard 

procedure at Noble Research Solutions, Thanigai nagar, Kolathur, Chennai -99. 

Objective: 

          The pour plate techniques were adopted to determine the sterility of the product. 

Contaminated / un sterile sample (formulation) when come in contact with the nutrition 

rich medium it promotes the growth of the organism and after stipulated period of 

incubation the growth of the organism was identified by characteristic pattern of 

colonies. The colonies are referred to as Colony Forming Units (CFUs).   

Methodology: 

           Test sample was inoculated in sterile petri dish to which about 15 mL of molten 

agar 45oC were added. Agar and sample were mixed thoroughly by tilting and swirling 

the dish. Agar was allowed to completely gel without disturbing it. (about 10 minutes). 

Plates were then inverted and incubated at 37o C for 24-48 hours and further extended 

for 72 hrs for fungal growth observation. Grown colonies of organism was then counted 

and calculated for CFU.  
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TOXICOLOGICAL EVALUATION OF KOTTAIKARANTHAI   

CHOORANAM 
 

4.4.TOXICITY STUDIES: 

                  The following in vivo toxicity studies were carried out on kottai Karanthai 

Chooranam (KKC) by World Health Organization (WHO) guideline for testing 

traditional medicines. 

    Acute Oral Toxicity study (WHO guideline)  

 Long term toxicity study (WHO guideline) 

 The toxicity studies were carried out at National Institute of Siddha. The study was 

done after getting permission from the institutional Animal Ethical Committee. 

 IAEC Approved No:  

           For Acute and Long-term study- NIS/IAEC-VII /28082018/17 

For acute and long-term toxicity studies test animals were obtained from Tamil Nadu 

Veterinary and Animal Sciences University, Madhavaram, Animals were kept in animal 

house, National Institute of Siddha, Chennai. 

DESCRIPTION OF THE METHOD: 

SELECTION OF THE ANIMALS: 

                          Animal were selected as per guideline. Healthy adult animals of Wistar 

albino rats, both male and female rats were used for acute oral toxicity study and long- 

term toxicity study. The female animals used in the studies were nulliparous and non -

pregnant. 

Housing and feeding conditions: 

Temperature  : In the experimental animal romm:22◦C(±3⸰C) 

Humidity       :  60 ±10% 

Lighting        :  artificial, the sequence being 12 hours light,12 hours dark. 
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The animal were housed in polypropylene cages provided with bedding of husk.  

The animal had free access to RO water. 

For feeding, standard pellet diet (bought from SaiMeera foods pvt.Ltd, Bangalore) was 

used. 

Preparation of animals:    

         The animal were randomly selected, to permit individual identification by cage 

number and individual marking on the fur of each animal was made with picric acid. 

The animals were kept in their cages for 7 days prior to dosing to allow for 

acclimatization to the laboratory condition. The principles of laboratory animal care 

were followed. 

Test substances: 

         Kottai Karanthai Chooranam(KKC) was brown in colour, strong characteristic 

odour, moderately fine in nature. The drug was dissolved in water to obtain and ensure 

the uniformity in drug distribution. 

Route of administration: 

          Oral route was selected, because it is the normal route of clinical administration. 

Preparation of dose: 

           The stock solution was prepared freshly as dose per animal suspended in 1 ml 

water. 

TOXICOLOGICAL PROFILE: 

Acute oral toxicity study (WHO guidelines) 

Species and strain  : Wistar Albino rat 

    Sex    : Male and female 

Age /weight   : 6 weeks/ 150-200 gm 

Test guideline   : WHO guideline 

Groups    : grouped by randomization 

Duration of exposure  : single dose  
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      Study duration   : 14 days 

   Number of animals  : 10/ groups 

    Route of administration : Oral  

Number of animal and dose level: 

       Acute oral toxicity of the drug will be evaluated in rats following WHO guideline. 

Animals will be divided into 2 groups by randomization method, each group containing 

20 animals (5 females and 5 males). One group as control and the other as test group. 

Control group is treated with water and test group were treated with the test drug Kottai 

Karanthai Chooranam ten times more than the therapeutic dose (2000 mg per kg b.wt). 

Table  no 7: Number of animal used for Acute oral toxicity study 

S.NO Group  Treatment   No of rats  

1. Group I  Control (water) 10(5M+5 F) 

2. Group II Kottai Karanthai Chooranam (KKC) -

2000mg/kg per oral 

10(5M+5 F) 

 

Administration of doses: 

              The test drug was administered in a single dose by using oral gavage. Animals 

were fasted prior to drug administration. Following the period of fasting, the animals 

were weighted and test drug was administered. The control groups received equal 

volume water. The test drug was administered at 10 times the therapeutic dose (2000 

mg/kg b.wt). The food was withheld for 3-4 hours after dosing the animal. 

Observations: 

          Observations were made and recorded systematically and continuously observed 

after the drug administration as per the guideline. 

          ½ hour, 1 hour, 2 hours, 4 hours and up 24 hours observation. 

          All rats were observed twice daily for further 14 days. 

          Body weight were calculated weekly once. 
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          Feed and water intake were calculated daily. 

Cage side observations: 

             The animals will be observed closely for behaviour in the first four hours which 

includes abnormal gait, aggressiveness, exophthalmos, ptosis, akinesia, catalepsy, 

convulsion, excitation, head twitches, lacrimation, loss of corneal reflex, loss of traction, 

piloerection, reactivity of touch, salivation, scratching, sedation, stereotypes (chewing), 

stereotypes (head movements), stereotypes (sniffing), tremor and writhes, diarrhoea, 

leathery, sleep and coma. 

Gross necropsy: 

                At the end of 14th day animals will be sacrificed for gross necropsy. It includes 

examination of the external surface of the body, all orifices, and organs like brain, 

thymus, lungs, heart, spleen, liver, kidney, adrenals and sex organs of all animals. If 

there will any occurrence of mortality during the trial period, the vital organs will be 

subjected to necropsy. 

Long term toxicity study (WHO guidelines) 

         Species and strain             :  Wistar Albino rat 

         Sex                                    :      Male and female 

         Age /weight                      :      6 weeks/ 150-200 gms 

         Test guideline                   :       WHO guideline 

         Groups                              :      grouped by randomization 

         Duration of exposure        :       single dose  

         Study duration                  :       90 days 

        Number of animals            :       20/ groups(5/sex) 

        Route of administration     :       Oral  

Grouping of animals: 

            Long term toxicity study was carried out at different dose levels. The animals in 

both sex was divided in four groups (groups I, II, III, IV). Each group consists of 20 
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animals (10 males and 10 females). Group-I served as control and the other three groups 

II, III, IV for test drug of low dose (360 mg/kg/b.wt), Mid dose ( 760 mg/kg/b.wt), High 

dose ( 1440 mg/kg/b.wt), respectively. The low dose was calculated from the therapeutic 

dose (4g) and body surface area of rats. 

Table 8: Number of animals used for long term toxicity study 

S.NO GROUP TREATMENT  NUMBER. OF 

ANIMALS 

1. GROUP I Control (Water)  

  

   20(10M + 10F) 

2. GROUP II Low dose - Kottai Karanthai 

Chooranam- 360mg/kg Per oral 

 

  

   20(10M + 10F) 

3. GROUP III Mid dose - Kottai Karanthai 

Chooranam 720mg/kg per oral 

 

  

   20(10M + 10F) 

4. GROUP IV High dose - Kottai Karanthai 

Chooranam 1440mg/kg per oral 

 

  

   20(10M + 10F) 

 

                                                                                       Total   80  ( 40 Female + 40 

Male)          

                                                                      Total  no. of animals 100  (50 Male and 50 

Female) 

Administration of dose: 

             The animals were dosed with the test drug daily for a period of 90 days. The 

test drug mixed with water and was administered by oral gavage, and this was done in 

a single dose to the animals once in daily for 90 days. 
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Observation: 

              During the study, body weight of the animals, water and food consumption 

were evaluated weekly: mortality events were evaluated daily.  

Laboratory Investigations:        

              On the 90th day, the animals were fasted overnight, then anesthetized to collect 

blood samples from the abdominal aorta in two tubes: one with EDTA for 

haematological parameters, another one without any anticoagulant and was centrifuged 

at 4000 rpm at 4°C for 10 minutes to obtain the serum for biochemical parameters. Vital 

organs were collected from the animals and subjected to histopathology.  

Haematological Investigations:  

        Blood samples of control and Test drug treated rats were analysed for haemoglobin 

(Hb), total red blood corpuscles (RBC), white blood corpuscles (WBC) count, Platelet, 

Mean corpuscular volume (MCV), Mean corpuscular haemoglobin (MCH), by auto 

analyser.  

Biochemical Investigations:  

                Serum samples of control and   Test drug treated animals were analysed for, 

Bilirubin, BUN, Creatinine, Triglyceride, Total Cholesterol, HDL, LDL, VLDL, 

SGOT/AST, SGPT/ALT   using standard methods.    

Gross necropsy:  

             It includes examination of the external surface of the body, all orifices, and 

organs like brain, thymus, lungs, heart, spleen, liver, kidney, adrenals and sex organs of 

all animals were preserved, and they were subjected to histopathology.   

Histopathology:  

              Vital organs were collected from all animals and preserved in 10 % buffered 

neutral formalin for preparation of sections using microtone. Tissue samples of liver, 

kidneys, spleen, brain, heart, lungs stomach and gonads from control and highest dose 

group animals were subjected to histopathological investigations. The organ pieces (3- 

5µm thick) of all the animals. The organ pieces were fixed in 10% formalin for 24 hrs. 

Samples were dehydrated in an auto technic and then cleaned in benzene to remove 
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absolute alcohol.  Embedding was done by passing the cleared samples through three 

cups containing molten paraffin at 50oC and then in a cubical block of paraffin made by 

the “L” molds. It was followed by microtome and the slides were Prepared then stained 

with Haematoxylin-eosin.  

Statistical analysis:         

              Findings such   as   body weight   changes, food consumption, water intake, 

haematology and biochemical analysis were subjected to One-way ANOVA Dunnet’s 

test using a computer software program followed by D Graph Pad Instat-3. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



48 

 

5.  RESULT 

 

            After preparation of Kottai Karanthai Chooranam I have analyse for 

standardization  and safety evaluation. Here is given details about result of 

standardization method and Safety evaluation of toxicity study. 

5.1.QUALITATIVE ANALYSIS 

Table 9: Organoleptic Character of Kottai Karanthai Chooranam(KKC) 

    

 

        Figure no :3- Organoleptic Character  

 

 

State Solid 

Nature Moderately fine 

Odor Strong characteristic  

Touch Dry 

Flow Property Non- Free flowing 

Appearance Greenish brown 
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Table 10: Physico-chemical analysis: 

S.NO                    PARAMETERS         PERCENTAGE  

1. Loss on Drying at 105 °C (%) 4.033  ±  2.801 

2. Total Ash (%)  2.867  ±  0.4509 

3. Acid insoluble Ash (%) 0.3933  ±  0.2501 

 

4. 
Water soluble Extractive (%) 

9.33  ±  0.1153 

 

5. 
Alcohol Soluble Extractive (%) 

20.33  ±  4.869 

6. 

Particle Size 

Completely passes through 

sieve size of 1 mm(90 % 

passes through 400 micro 

meter sieve and 10% 

passes through 1mm sieve) 

 

Biochemical analysis of Kottai Karanthai Chooranam(KKC) 

Table 11: Acid Radicals : 

S.NO               PARAMETERS              RESULTS 

1. Test for Sulphate                    + 

2. Test for Phosphate                    + 

3. Test for Carbonate                    + 

4. Test for Chloride                    + 

5. Test for Sulphide                   + 

6. Test for Fluoride & Oxalate                   - 

 

               + -> Indicates Positive and - -> Indicates Negative 

 

From table 11, The Biochemical analysis for acid radical reveals that kottai Karanthai  

Chooranam contains Sulphate, Phosphate , Carbonate, Chloride, Sulphide.  
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Table 12: Basic Radicals: 

S.NO               PARAMETERS              RESULTS 

1. Test for Lead                   - 

2. Test for Aluminium                 + 

3. Test for Iron                 + 

4. Test for Zinc                 + 

5. Test for Calcium                  + 

6. Test for Ammonium                  + 

7. Test for Mercury                  - 

8. Test for Arsenic -             

9. Test for Copper -    

10. Test for Magnesium -  

11. Test for Potassium                 + 

12. Test for Sodium                  + 

 

From Table 12, The Biochemical analysis for basic radical reveals that kottai 

Karanthai  

Chooranam contains Aluminium, Calcium, Iron, zinc, ammonium, Sodium, Potassium. 

Table:13 Other constituents: 

S.NO               PARAMETERS              RESULTS 

1. Test for Starch                  + 

2. Test for Reducing sugar                 + 

3. Test for Alkaloids                + 

4. Test for Tannic acid                 + 

 

From Table 13, The Biochemical analysis for Other constituents reveals that  kottai 

Karanthai Chooranam contains Starch, Reducing sugar, Alkaloid, Tannic acid. 
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5.2.QUALITATIVE ANALYSIS  

Table 14: Phytochemical Investigation:  

 

S.NO                     TEST  OBSERVATION 

1. Alkaloids - 

2. Flavonoids  - 

3. Glycosides - 

4 Steroids  - 

5. Triterpenoids - 

6. Coumarin  - 

7. Phenol  + 

8. Tannin + 

9. Protein  - 

10. Saponins  + 

11. Sugar  - 

12. Anthocyanin  - 

13. Betacyanin - 

 

From Table 14, The Qualitative analysis for Phytochemical analysis reveals that  

kottai Karanthai Chooranam contains Phenol,Tannin, Saponin. 

 

 

 

                                Figure 4: Qualitative Phytochemical Investigation 
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 Figure 5:Test for Alkaloids, Flavonoids, Glycosides, Steroids and   Triterpenoids 

 

     

                 Figure 6: Test for Coumarin, Phenol, Tannins, Saponin, Proteins 



53 

 

                         

Figure 7: AnthoCyanin and carbohydrates                             

 

Table 15: HIGH CERFORMANCE THIN LAYER CHROMATOGRAPHY 

(HPTLC) ANALYSIS OF KOTTAIKARANTHAI CHOORANAM. 

 

PEAK  Start 

Rf 

Start 

height  

Max 

Rx 

Max 

height  

Max 

% 

End 

Rf  

End 

height  

Area  Area 

% 

1. -0.06 57.7 -0.05 83.1 10.69 -0.04 44.8 784.4 2.78 

2. -0.04 47.3 -0.02 80.9 10.40 -0.00 68.6 1539.6 5.46 

3. -0.00 69.0 0.01 83.0 10.68 0.08 2.1 2484.9 8.81 

4. 0.09 3.0 0.18 178.4 22.94 0.25 1.2 8134.3 28.83 

5. 0.33 15.0 0.41 47.0 6.04 0.50 10.9 3265.6 11.58 

6. 0.59 2.9 0.66 214.9 27.63 0.71 49.5 6912.6 24.50 

7. 0.82 58.7 0.89 90.5 11.63 0.94 1.8 5090.3 18.04 
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Figure:8 High Performance Thin Layer Chromatography (HPTLC) Analysis Of 

Kottaikaranthai Chooranam  

                                 HPTLC finger printing of Sample KKC         

           Figure 9: TLC Visualization of KKC - TLC plate visualization at 366 nm 

 

Report: 

        HPTLC finger printing analysis of the sample reveals the presence of seven 

prominent peaks corresponds to presence of seven versatile phytocomponents present 

with in it. Rf value of the peaks ranges from 0.09 to 0.82.  Further the peak 4 occupies 

the major percentage of area of 28.83 which denotes the abundant existence of such 

compound. 
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Table 16: PESTICIDE RESIDUE: 

Pesticide Residue  
Sample KKC 

 

AYUSH Limit 

(mg/kg) 
I.Organo Chlorine Pesticides 

Alpha BHC BQ

L 

0.1mg/

kg 

Beta BHC BQ

L 

0.1mg/

kg 

Gamma BHC BQ

L 

0.1mg/

kg 

Delta BHC BQ

L 

0.1mg/

kg 

DDT BQ

L 

1mg/kg 

Endosulphan BQ

L 

3mg/kg 

 

II.Organo Phosphorus 

Pesticides 

  

Malathion BQ

L 

1mg/kg 

Chlorpyriphos BQ

L 

0.2 mg/kg 

Dichlorovos BQ

L 

1mg/kg 

III. Organo carbamates   

Carbofuran BQ

L 

0.1mg/

kg 

III.Pyrethroid   

Cypermethrin BQ

L 

1mg/kg 

   

                                             BQL- Below Quantification Limit 

Result:  

        The results showed that there were no traces of pesticides residues such as Organo 

chlorine, Organo phosphorus, Organo carbamates and pyrethroids in the sample 

provided for analysis. 
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TABLE 17: AFLOTOXIN ANALYSIS OF KOTTAI KARANTHAI 

CHOORANAM  

 

Aflatoxin 

 

Kottai Karanthai Chooranam  

 

AYUSH 

Specification Limit 

           

            B1 

 

      Not Detected – Absent 

 

       0.5 ppm 

            

            B2 

 

      Not Detected – Absent 

 

       0.1 ppm 

            

            G1 

 

      Not Detected – Absent 

 

       0.5 ppm 

             

            G2 

 

      Not Detected – Absent 

 

       0.1 ppm 

 

Result:  

         The results shown that there was no spots were been identified in the test sample 

loaded TLC plates when compare to the standard, which indicates that he sample were 

free from Aflatoxin B1, Aflatoxin B2, Aflatoxin G1, Aflatoxin G2.  

HEAVY METAL ANALYSIS: 

    ICP-OES Analysis  

Table 18: Inductively Coupled Plasma Optical Emission Spectrometry Analysis of 

Kottai Karanthai Chooranam (KKC) 

S.NO ELEMENT NAME  STANDARD 

VALUE  

 

OBTAINED 

VALUE 

1. As 188.979  

 

BDL 

2. Ca 315.807 24.150mg/L 

3. Cd 228.802 BDL 

4. Cu 327.393 BDL 

5. Fe 238.204 2.340mg/L 

6. Hg 253.652 BDL 
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7. K 766.491 120.821mg/L 

8. Mg 285.213 01.020mg/L 

9. Na 589.592 13.110mg/L 

10. Ni 231.604 BDL 

11. Pb 220.353 BDL 

12. P 213.617 58.541 mg/L 

13. Zn 213.856  
 

01.587 mg/L  

                                       

                                      (BDL-Below Detection Limit)  

 

Results And Interpretation Of Icp – Oes Analysis:  

           The presence of some metals such as Calcium, Iron, Mercury, Potassium, 

Manganese, Sodium, Phosphorus and Zinc were detected in the sample of Kottai 

Karanthai Chooranam. The most important heavy metals such as lead, mercury, nickel, 

copper, arsenic and cadmium are present in BDL as per the WHO permissible levels in 

this purified sample. 

TEST FOR SPECIFIC PATHOGEN 

Table no 19: 

Organism Specification  Result  Method  

 

 

 

As per 

AYUSH  

Specification  

E-coli Absent  Absent 

Salmonella Absent Absent 

Staphylococcus 

Aureus 

Absent Absent 

Pseudomonas 

Aeruginosa  

Absent Absent 

 

Result: 

              No growth / colonies were observed in any of the plates inoculated with the 

Kottai Karanthai Chooranam. 
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STERILITY TEST BY POUR PLATE METOD: 

Observation: 

No growth was observed after incubation period. Reveals the absence of specific 

pathogen. 

 

         

           Figure no :10 Sterility test for Pour Plate Method 

 

Result: 

No growth / colonies were observed in any of the plates inoculates with the test 

sample. 

Table no: 20 Sterility Test 

Test Result Specification As per AYUSH/WHO 

Total Bacterial Count Absent NMT 105CFU/g As per AYUSH 

specification 

Total Fungal Count Absent NMT 103CFU/g 
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TOXICOLOGICAL EVALUATION OF KOTTAIKARANTHAI   

CHOORANAM 
 

 

5.3.TOXICITY STUDIES: 

ACUTE ORAL TOXICITY STUDY OF KOTTAI KARANTHAI CHOORANAM 

      Acute toxicity study carried out as per WHO guidelines, there were no treatment 

related death or signs of toxicity developed in wistar albino rats at dosage of 10 times 

the therapeutic dose (2000 mg/kg b.wt) throughout the study period. Further, no gross 

pathological changes have been seen in the internal organs of both control and treated 

groups. 

Table 21: Effect of Kottai Karanthai Chooranam on behavioural signs of acute 

toxicity study. 

S.no Dose 

mg/kg 

1 2 3 4 5 6 7 8 9 1 

0 

1 

1 

1 

2 

1 

3 

1 

4 

1 

5 

 

1 

6 

1 

7 

 

1 

8 

 

1 

9 

 

2 

0 

 

1. Control  + - - + + + - - - - - - - - - - - - - - 

2. Test 

group 10 

times 

therape

utic dose 

(2000 

mg/b.wt) 

+ - - + + + -

- 

- - - - - - - - - - - - - 

 

1.Alertness 2. Aggressiveness 3. Pile erection 4. Grooming 5.Gripping 6.Touch 

Response   7. Motor Activity 8. Tremors 9. Convulsions 10. Muscle Spasm 11. Catatonia 

12.Muscle relaxant 13.Hypnosis 14.Analgesic 15.Lacrimation 16.Exophthalmos 

17.Diarrhea 18.Writhing 19. Respiration 20. Mortality.   
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                                + Presence of Activity    

                                 - Absence of Activity  

1.All the data were summarized in the form of table revealed that there was no abnormal 

signs and behavioural changes in all animals at the dose level of 2000 mg/kg body 

weight administered orally, during the study period.     

2.There was no morbidity and mortality rate were observed in all test animals. Body 

weight of all test drug treated animals were gradually increased.  

3. There was no necropsy findings seen of all the orifices and vital organs of 

2000mg/kg.b.wt of  Kottai Karanthai Chooranam  treated animals  in acute toxicity 

study. 

                There were no changes in skin and fur, eyes and mucous membranes of all 

animals. The eating, drinking habit, sleep pattern, locomotion was normal in all animals 

and no changes in body weight as compared to control group. At the end of the 14th 

day, necropsy was performed and there was no abnormality seen in test groups as 

compared to control group during the examination. 

LONG TERM ORAL TOXICITY STUDY OF KOTTAIKARANTHAI 

CHOORANAM 

                 Long term oral toxicity study carried out as per WHO guideline for a period 

of 90 days. The changes observed in the feed intake, water intake, body weight changes, 

haematological and biochemical parameters were mentioned in below table. 
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Table 22: Effect of Kottai Karanthai Chooranam on Body Weight changes of Male 

wistar albino rats in long term toxicity study. 

Groups        Control       Low dose       Mid dose      High dose  

0th day  252±19.23 240 ±19.29 221.2±21.83 214.5±13.83 

15th day  266.8±13.8 263.1 ± 18.33 237.5±20.23 231.3±13.66 

30th day  279±11.57 279.6 ± 19.46 256.4±20.35 250.3±14.56 

45th day  290±10.17 293.6 ± 18.79 275.3±20.8 269.3±14.23 

60th day 304.8±8.52 311.5 ± 18.34 294.7±18.9 289.5±13.87 

75th day 317.4±8.73 327.9 ±17.36 312.2±18.22 308.4±13.37 

90th day  330±10 345 ±21.85 329.2±19.7 326.4±13.67 

Values were expressed as mean± S.D. for rats in each group one-way ANOVA followed 

by Dunnett’s test. Significant indicates *P<0.05, **P<0.01. 

 

Figure 11: Effect of Kottai Karanthai Chooranam on Body Weight changes of Male 

wistar albino rats in long term toxicity study. 

 

      Male body weight of both control and test dose treat group revealed normal body 

weight     throughout the study. There is no significant change occur in body weight of 

low dose, mid and high dose compared with control group (Table 22). 
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Table 23: Effect of Kottai Karanthai Chooranam on Body Weight changes of Female 

wistar albino rats in long term toxicity study. 

Groups        Control       Low dose       Mid dose      High dose  

0th day  187±12.04 173±8.23 188.6±11.03 160.2±12.3 

15th day  196.8±13.1 185.8±8.62 197.4±10.12 174.6±12.79 

30th day  207.6±16.65 198.1±12.95 206.1±10.21 197.5±34.92 

45th day  217.8±17.06 208.8±16.92 213.5±9.61 203±13.69 

60th day 228±19.45 218±19.11 222.8±9.19 216.5±14.3 

75th day 238.8±20.57 226.9±22.39 230.5±8.11 229.5±14.56 

90th day  249.6±21.75 237±25.4 239.2±8.01 245.5±12.42 

     Values were expressed as mean± S.D. for rats in each group one-way ANOVA 

followed by Dunnett’s test. Significant indicates *P<0.05, **P<0.01. 

 

Figure 12: Effect of Kottai Karanthai Chooranam on Body Weight changes of Female 

wistar albino rats in long term toxicity study. 

 

     Female body weight of both control and test dose treat group revealed normal body 

weight throughout the study. There is no significant change occur in body weight of low 

dose, mid and high dose compared with control group (Table 23). 
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Table 24: Effect of Kottai Karanthai Chooranam on feed intake changes of wistar albino 

rats in long term toxicity study. 

Groups        Control       Low dose       Mid dose      High dose  

0th day  50.5±13.43 54.5±15.02 47.25±15.3 48.75±18.2 

15th day  54±16.97 56.25±13.72 47.75±17.03 53±19.91 

30th day  57±18.38 58±15.72 49.5±15.58 53.75±19.93 

45th day  58±16.97 58.25±14.64 48.75±16.47 58±19.06 

60th day 60.5±16.26 58.25±11.89 49.5±17.91 58.25±18.83 

75th day 61.5±16.26 57.5±13.86 49.25±15.96 62±17.9 

90th day  62.5±14.84 59±13.9 51.75±15.3 63.5±17.33 

 

Values were expressed as mean± S.D. for rats in each group one-way ANOVA 

followed by Dunnett’s test. Significant indicates *P<0.05, **P<0.01. 

 

Figure 13: Effect of Kottai Karanthai Chooranam on feed intake changes of wistar 

albino rats in long term toxicity study. 

               

            Feed consumption of the animals showed no significant difference in Food 

intake the test group animals were observed when compared with control group during 

the study period. (Table 24). 
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Table 25: Effect of Kottai Karanthai Chooranam on Water intake changes of  wistar 

albino rats in long term toxicity study. 

Groups        Control       Low dose       Mid dose      High dose  

0th day  71.5±2.12 67.75±6.23 68.5±5.32 72.5±11.56 

15th day  76±1.41 68.5±5.19 70.5±5.25 75±11.69 

30th day  78.5±0.7 71±5.22 73.25±5.56 77.75±11.38 

45th day  84±1.41 73±3.91 78.75±7.41 80.75±11.29 

60th day 86±1.41 75.25±1.7 85.75±2.21 84.75±10.68 

75th day 88.5±2.12 79.75±1.25 89.5±1.29 90.5±13.02 

90th day  91±1.41 82±2 93.75±1.25 94.75±13.45 

 

  Values were expressed as mean± S.D. for rats in each group one-way ANOVA 

followed by Dunnett’s test. Significant indicates *P<0.05, **P<0.01. 

 

 Figure 14: Effect of Kottai Karanthai Chooranam on water intake changes of wistar 

albino rats in long term toxicity study. 

 

            Water consumption the difference in Water intake of control and test group of 

animal were observed during the study period. There was no significant difference 

occurs in the test group compared with control group (Table 25). 
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Table 26: Effect of Kottai Karanthai Chooranam on Haematological parameters of  

wistar albino rats in long term toxicity study. 

 

Parameters  

    

Control  

      

Low dose  

     

 Mid dose  

     

High dose  

RCB (X 106μl) 6.77±1.09 7.12±1.25 8.15±0.66 7.55±1.08 

WBC (X 103/μl) 7.53±1.91 8.18±2.3 8.55±1.38 7.94±1.5 

Platelet (X 103/μl) 787.2±100.6 706.25±147.16 797.15±92.2 766.7±97.28 

Haemoglobin 

(g/dl) 

13.24±1.33 13.2± 1.78 14.12±1.84 13.05±1.15 

MCH (pg) 19.26±1.78 18.79±1.75 19.53±1.1 19.67±1.66 

MCV (fl) 58.66±5.84 61.21±5.84 60.58±4.3 58.99±5.07 

Neutrophils 

(103/mm3) 

2.37±0.73 2.54±0.71 2.62±0.58 2.58±0.67 

Eosinophils (%) 1.41±0.21 1.45±0.61 1.37±0.98 1.67±0.96 

Basophils (%) 0.2±0.42 0.43±0.58 0.74± 0.58 0.38±0.52 

Lymphocytes (%) 78.37±9.37 74.71±6.93 74.18±6.94 76.91±8.35 

Monocytes (%) 3.61±1.23 3.22±1.16 3.33±1.29 4.02±1.09 

Values were expressed as mean± S.D. for rats in each group one-way ANOVA 

followed by Dunnett’s test. Significant indicates *P<0.05, **P<0.01. 

 Figure 15: Effect of Kottai Karanthai Chooranam on Haematological parameters – RBC 

of  wistar albino rats in long term toxicity study. 
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 Figure 16: Effect of Kottai Karanthai Chooranam on Haematological parameters – 

WBC of  wistar albino rats in long term toxicity study 

 

 

Figure17: Effect of Kottai Karanthai Chooranam on Haematological parameters – 

Platelet of wistar albino rats in long term toxicity study. 
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 Figure 18: Effect of Kottai Karanthai Chooranam on Haematological parameters -

Haemoglobin of  wistar albino rats in long term toxicity study. 

 

 

Figure 19: Effect of Kottai Karanthai Chooranam on Haematological parameters – MCV 

of  wistar albino rats in long term toxicity study. 
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 Figure 20: Effect of Kottai Karanthai Chooranam on Haematological parameters MCH 

of wistar albino rats in long term toxicity study. 

 

Figure 21: Effect of Kottai Karanthai Chooranam on Haematological parameters – 

Differential  counts of  wistar albino rats in long term toxicity study. 

 

 The haematological analysis revealed no significant changes in as all test drug treated 

groups when compared with control group (Table. No 26). 
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Table 27 : Effect of Kottai Karanthai Chooranam on Biochemical parameters – Renal 

function test of  wistar albino rats in long term toxicity study. 

Parameters   Control       Low dose       Mid dose      High dose  

BUN(mg/dl) 16±2.44 14.27±2.7 15.6±1.35 15.87±2.1 

Serum 

Creatinine(mg/dl) 

0.53±0.13 0.59±0.17 0.51±0.15 0.51±0.12 

 

Values were expressed as mean± S.D. for rats in each group one-way ANOVA 

followed by Dunnett’s test. Significant indicates *P<0.05, **P<0.01. 

 

Figure 22 &23: Effect of Kottai Karanthai Chooranam on Biochemical parameters – 

BUN & creatinine levels of  wistar albino rats in long term toxicity study. 
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Biochemical investigation of Renal function test  results suggest there was no significant 

changes observed in all test drug animals when compared with control group (Table 

no:27 ). 

 

Table 28: Effect of Kottai Karanthai Chooranam on Biochemical parameters –Liver 

function test of  wistar albino rats in long term toxicity study. 

Parameters   Control       Low dose       Mid dose      High dose  

Total 

bilirubin(mg/dl) 

0.36±0.14 0.37±0.18 0.5±0.15 0.4±0.13 

SGOT (U/dl) 79.1±18.82 68.2±18.85 85.25±19.78 79.55±15.36 

SGPT (U/dl) 21.2±8.4 22.4±8.75 24.41±5.03 21.1±6.19 

 

Values were expressed as mean± S.D. for rats in each group one-way ANOVA 

followed by Dunnett’s test. Significant indicates *P<0.05, **P<0.01. 
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Figure 24 &25: Effect of Kottai Karanthai Chooranam on Biochemical parameters –

Total Bilirubin and SGOT & SGPT  of  wistar albino rats in long term toxicity study. 

 

The result of the liver function test revealed, test drug treated groups shows no 

significant changes in liver parameters when compared to control group (Table No:28). 
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Table 29 : Effect of Kottai Karanthai Chooranam on Biochemical parameters-Lipid 

profile of  wistar albino rats in long term toxicity study. 

 

Values were expressed as mean± S.D. for rats in each group one-way ANOVA 

followed by Dunnett’s test. Significant indicates *P<0.05, **P<0.01. 

 

Figure 26: Effect of Kottai Karanthai Chooranam on Biochemical parameters – Lipid 

profile of  wistar albino rats in long term toxicity study 

        The result of the lipid profile revealed, test drug treated groups shows no significant 

changes in lipid profile parameters when compared to control group (Table No:29). 

 

Parameters        Control       Low dose       Mid dose      High dose  

Total cholesterol 

(mg/dl) 

121.39±17.7 113.36±15.46 117.1±8.62 125.2±16.03 

HDL (mg/dl) 48.9±5.74 54.85±10.17 53.5±5.79 51.1±5.75 

LDL (mg/dl) 54.8±11.98 45.95±10.89 50.85±3.91 52.6±8.94 

VLDL (mg/dl) 17.69±1.33 16.76±1.76 17.15±0.97 17.29±1.25 

Triglyceride 29±6.32 30.55±7.48 28.95±4.12 29.2±5.11 
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Figure :27 HISTOPATHOLOGICAL CHANGES OF CONTROL AND HIGH 

DOSE GROUP OF KOTTAI KARANTHAI CHOORANAM TREATED 

ANIMALS (MALE AND FEMALE WISTAR ALBINO RATS) 

  HISTOPATHOLOGY OF BRAIN 

                                                CONTROL - MALE   

  Low Power Magnification 10X                         High Power Magnification 40X 

 

                                                  

CONTROL – FEMALE  

Low Power Magnification 10X                               High Power Magnification 40X 
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  HISTOPATHOLOGY OF BRAIN 

                                                HIGH DOSE- MALE  

   Low Power Magnification 10X                            High Power Magnification 40X 

 

 

HIGH DOSE- FEMALE  

   Low Power Magnification 10X                            High Power Magnification 40X 
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      HISTOPATHOLOGY OF HEART 

                                                CONTROL - MALE   

  Low Power Magnification 10X                           High Power Magnification 40X 

 

 

                                    

                                            CONTROL – FEMALE  

 

    Low Power Magnification 10X                         High Power Magnification 40X 
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     HISTOPATHOLOGY OF HEART 
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HISTOPATHOLOGY OF  LUNG 

                                                CONTROL - MALE   

 Low Power Magnification 10X                             High Power Magnification 40X 
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    HISTOPATHOLOGY OF  STOMACH 
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       HISTOPATHOLOGY OF LIVER 
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                                   HISTOPATHOLOGY OF  KIDNEY 
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                                 HISTOPATHOLOGY OF  TESTIS  

                                                CONTROL - MALE   

  Low Power Magnification 10X                          High Power Magnification 40X 
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                                 HISTOPATHOLOGY OF  UTERUS  

                                                CONTROL - FEMALE   
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                                       HISTOPATHOLOGY OF  OVARY 

                                                CONTROL - FEMALE   

  Low Power Magnification 10X                          High Power Magnification 40X 

 

 

 

      HIGH DOSE - FEMALE   

   Low Power Magnification 10X                         High Power Magnification 40X 

 



90 

 

Table 30: Histopathology Results of  long term oral toxicity study of Kottai 

Karanthai Chooranam 

MALE: 

   ORGAN  GROUP                               RESULT  

 

BRAIN  Control  

 

 

High dose  

Shows normal histology of striatum. 

 

 

Cerebral region shows regular and promising 

histology 

of neuronal populations 

HEART  Control  

 

High dose  

Normal appearance of myocytes 

 

Showed normal appearance of heart fibres without 

any histological alterations. 

LUNGS  Control  

 

High dose  

Inter alveoli septum and bronchioles appears 

normal 

Showing normal alveoli and collagen fibres 

STOMACH  Control  

 

 

High dose  

Normal surface epithelium, mucosa and sub-

mucosa 

Normal gastric glands and gastric pits 

LIVER  Control  

 

 

High dose  

Normal liver histology with No signs of nodular 

degeneration and cirrhosis  

 

Liver parenchyma appears normal with no 

evidence 

of necrosis 

KIDNEY  Control  

 

 

High dose  

Proximal and distal convolutes tubules was normal 

with no evidence of atrophy 

 

Normal glomeruli with no evidence of lymphocytic 

infiltrate and inflammation 

SPLEEN  Control  

 

 

High dose  

Erythropoietic cells (EP) are scattered throughout 

the red pulp  

 

Morphology of capsule, nodes, red and white pulp 

appears normal 

TESTIS  Control  

 

 

High dose  

Histo cytology of testicular tissue shows well 

differentiated germ cells 

 

Normal, intact rounded or oval seminiferous 

tubules. 
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Table 31: Histopathology Results of  long term oral toxicity study of Kottai 

Karanthai Chooranam 

FEMALE: 

   ORGAN  GROUP                               RESULT  

 

BRAIN  Control  

 

High dose  

The cerebral sections showed normal architecture in 

both cortex and medulla. 

Cerebral region shows regular and promising 

histology 

of neuronal populations. 

HEART  Control  

 

High dose  

Fibres appears normal elongated and rod shaped. 

 

Showed normal appearance of heart fibres without 

any histological alterations. 

LUNG Control  

 

High dose  

Alveolar epithelium and capillaries appears normal 

 

Showing normal alveoli and collagen fibres 

STOMACH  Control  

 

High dose  

Gastric epithelium and mucosa appears normal  

 

Normal gastric glands and gastric pits 

LIVER  Control  

 

 

High dose  

Normal, homogenous, intact hepatic parenchyma; 

hepatic lobules, with normal central vein 

 

Liver parenchyma appears normal with no evidence 

of necrosis 

KIDNEY  Control  

 

 

High dose  

Appearance of proximal and distal convolutes tubules 

was normal 

 

Normal appearance of proximal Convoluted Tubule 

(PCT), Distal Convoluted Tubule (DCT) and 

Collecting Duct. 

SPLEEN  Control  

 

High dose  

Regular appearance of red pulp 

 

Morphology of capsule, nodes, red and white pulp 

appears normal. 

Ovary  Control  

 

 

High dose  

Follicular cells, cytoplasm and nucleus appears 

normal 

 

 

Appearance of antral follicle, primary oocyte and 

secondary follicles are normal 

Uterus  Control  

 

 

High dose  

Regular histology of uterine epithelium and 

endometrial glands. 

 

Arrangement of stratum basal, functional and 

surface epithelium seems normal 
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6.DISCUSSION 

               Kottai Karanthai Chooranam is used for Karappan (Eczema), Sori (Pruritis), 

Sirangu (Scabies), Thozh pinigal (Skin disease), Maripatta earu Kazhiyum 

(Constipation), Vali (Arthritis), Veri (Psychiatric disorder), Sinaippu (Erythema). First 

to evaluate the safety profile of the test drug Kottai Karanthai Chooranam. The present 

study with an objective of finding whether this drug has got any adverse effect in long 

administration or not. Kottai Karanthai Chooranam is a single drug preparation 

medicine. Literature review of Kootai Karanthai was collected in Siddha aspects and 

evaluated pharmacological actions. This literature review support uses of Kottai 

Karanthai Chooranam as per siddha literature. There was no quality and safety 

assessment of Kottai Karanthai Chooranam studied. In this present study, quality and 

safety of Kottai Karanthai Chooranam has been confirmed through necessary quality 

parameters analysis and Acute & long- term Toxicity studies as per WHO guidelines. 

                       Qualitative assessment and safety profile of Kottai Karanthai Chooranam 

has been confirmed through Organoleptic Characters, Physico-chemical analysis, 

Phyto-chemical analysis, Bio-chemical analysis, Instrumental analysis -HPTLC, 

Pesticide residue, Aflotoxin, Heavy Metal Analysis, Specific pathogen, Acute and 

Long-term toxicity studies. 

                         Organoleptic characters of on Kottai Karanthai Chooranam revealed 

that the drug appears solid state, greenish brown in colour, nature of the powder is 

moderately fine and strong characteristic odour (Table no:9) (Fig no: 3).  

             Physicochemical analysis of the Kottai Karanthai Chooranam was done 

as per standard procedure (Table No: 10). 

             The loss on drying test is used to determine the amount of volatile matter 

(i.e water drying off from the drug). Moisture is one of the major factors responsible for 

deterioration of the drugs.The percentage of loss on drying of Kottai Karanthai 

Chooranam was 4.033 ±2.801 % (Normal range 1 - 20 %). Low moisture content is 

always desirable for higher stability of drugs. As per the results the loss on drying of 

Kottai Karanthai Chooranam is low, so the stability of the Kottai Karanthai Chooranam 

is higher.  
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                     The Ash limit Tests are designed to measure the amount of the residual. A 

high ash value is indicative of contamination, substitution, adulteration or carelessness 

in preparing the drug[70].Acid insoluble ash use to detect the contamination from sand 

or soil[70]. The total Ash content and Acid Insoluble Ash values of Kottai Karanthai 

Chooranam were 2.867  ±  0.4509 % (Normal range: 1-25%) and  0.3933  ±  0.2501 

(Normal range: 0.1 – 10%). The total ash value of Kottai Karanthai Chooranam is low, 

it implies that the inorganic constituents are low and indicates the purity of the drug. 

                     

                      Extractive value determined the amount of active constituents in a given 

amount of medicinal plant material when extracted with solvent. In that particular 

solvent depends upon the nature of the drug and solvent used. The determination of 

water soluble and alcohol soluble extractives is used as a means of evaluating crude 

drug[70]. The extract values of Alcohol in Kottai Karanthai Chooranam is 20.33 ±  4.869 

% and water is 9.33  ±  0.1153%. 

      

                     The Biochemical analysis reveals that kottai Karanthai Chooranam 

contains Sulphate, Phosphate, Carbonate, Chloride, Sulphide, Aluminium, Calcium, 

Iron, Sodium, Potaasium, Zinc, Ammonium, Starch, Reducing sugar, Alkaloid, Tannic 

acid showed in Table no: 11, 12, 13.  

 

                     Sulphate, comprised of the elements sulphur and oxygen is the fourth most 

abundant anion in our blood. A critical component of extracellular matrix proteins, it 

aids in the detoxification of drugs, food additives, and toxic metals. It also prevents 

blood from coagulating during transit through capillaries[71].  

                     Phosphate is one of the body’s electrolytes, which are minerals that carry 

an electric charge when dissolved in body fluids such as blood. Bone contains about 85 

% of the  body’s phosphate[72].  

                     Chloride is an essential electrolyte located in all body fluids responsible 

for maintaining acid/base balance, transmitting nerve impulse and regulating fluid in 

and out of cell [73].  

                     Zinc is an essential trace element for plant growth and also plays an 

important role in various cell processes and also zinc is important for the production of 

insulin hormone and carbonic anhydrase in the body. Zinc helps in regulating immune 

function, sperm production, and fetus development. [74].  
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                   Ammonia plays an important role in protein synthesis in the human body 

and also maintain the body’s PH balance[75].Aluminium providing a safe barrier to 

bacteria and contamination in food preservation. Aluminium compound increases the 

effects in vaccines and medicine [76].  

 

                   The calcium maintain strong bones and decrese the risk of cardiovascular 

disease and stroke. It helps during pregnancy reduce the risk of pre eclampsia[77]. Iron 

preserve many vital function in the body, including general energy, focus, immune 

system [78]. 

 

                     Phytochemical investigation (Table no:14) (Figure no:4,5,6,7) to detect the 

presence of various phyto constituents in formulation Kottai Karanthai Chooranam 

showed the presence of Phenol, Tanin, Saponin. Presence of the above components in 

biochemical and phytochemical analysis increases the therapeutic value of Kottai 

Karanthai Chooranam. 

                     saponins act as adjuvant and it can be added to vaccines (e.g. foot-and-

mouth disease vaccines) and help to improve immune response. Among the different 

biological effects of saponins are antibacterial and antiprotozoal and anticancer 

activities[74]. 

                     Tannins antimicrobial activities of tannins are well documented. The 

growth of many fungi, yeasts, bacteria, and viruses was inhibited by tannins. Tannins 

have also been reported to exert other physiological effects, such as to accelerate blood 

clotting, reduce blood pressure, decrease the serum lipid level, produce liver necrosis, 

and modulate immunoresponses. 

                     The HPTLC analysis (Table no: 15) (Figure no:8,9) of the sample showed 

that presence of presence of seven prominent peaks corresponds to presence of seven 

versatile phytocomponents present in which peak 4 occupies the major percentage of 

area of 28.83 which denotes the abundant existence of such compound.  

                     Pesticide analysis of Kottai Karanthai chooranam (Table no:16) showed 

there was no presence of pesticides residues such as Organo chlorine, Organophosporus 

and pyrethroids in Kottaikaranthai chooranam. Aflatoxin analysis of Kottai Karanthai 

chooranam (Table no: 15) reveals, Kottai Karanthai Chooranam were free from 

Aflatoxin B1, B2 and Aflatoxin G1, G2. 
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                     Heavy metal analysis through ICP-OES results (Table-18) showed that the 

Heavy metals like lead, mercury, nickel, copper, arsenic and cadmium were found in 

below detection level. Hence it may be safe for human consumption. It also shows the 

presence of physiologically important minerals like Calcium, Copper, Iron, Potassium, 

Manganese, Sodium, Phosphorus and Zinc which are within ppm limit. 

  

              In specific pathogen of Kottai Karanthai chooranam (Table no:19) showed 

there was no growth / colonies such as E-coli, Salmonella, Staphylococcus Aureus, 

Pseudomonas Aeruginosa were observed in any of the plates. It denotes quality and 

purity of Kottai Karanthai Chooranam. 

         In microbial contamination test of Kottai Karanthai chooranam (Table 

no:20) showed there was no bacterial & fungal  growth / colonies were observed in any 

of the plates inoculates with the test sample. 

                     WHO has need for quality assurance of herbal products including testing 

of microbial contamination, aflatoxin, pesticide residue, were studied in Kottai 

Karanthai Chooranam showed below detection limit of aflatoxin and all pesticide. From 

the results we concluded that the below detection limit of microbial contamination, 

aflatoxin, pesticide residue indicated the quality of the ingredients of Kottai Karanthai 

Chooranam. 

 

                     In Acute toxicity study (Table no: 21) carried out as per WHO guideline. 

The study result showed there was no treatment- related behavioural changes and death 

or signs of toxicity developed in test drug treated rats at dosage levels of 2000mg/kg 

body weight throughout the study period. And the body weight, feed intake and water 

intake of the animal is normal. Further, at the end of the study no gross pathological 

changes were seen in all the internal organs of both control and test drug treated groups. 

                     To ensure the safety of Kottai Karanthai Chooranam, Long term toxicity 

Study was also carried out as per WHO guideline. Totally 4 groups used in this study. 

Each group contain 10 Male and 10 Female. Group I set as control received water. 3 

groups of II, III, IV Group received 3 doses Low dose (360 mg/kg b.wt) ,mid dose 720 

mg/kg b.wt, high dose (1440 mg/kg b.wt) of Kottai Karanthai Chooranam . Animal 

were observed through out the period. During study period there was no behavioural 

changes and no signs of toxicity were observed. 
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                     Body weight of male animal of test drug treated group & control group 

was gradually increased and there was no significant changes observed in body weight 

between test drug treated group and control group (Table no: 22 & Figure no: 11). Body 

weight of Female animal of test drug treated group & control group was gradually 

increased and there was no significant changes observed in body weight between test 

drug treated group and control group (Table no: 23& Figure no:12). The feed and water 

intake of all treated animals were gradually increased during the study period and not 

significant to compared with control group (Table no:24,25 & Figure no:13,14). 

                     Haematological parameters results suggest, that there was no significant 

changes in complete blood count. (Table No: 26) when compared with control group. 

Bio - chemical parameters also no significant changes when compared with control 

group. The results of bio chemical parameters suggest there is no alteration in the serum 

components (Table no: 27,28,29).   

                    At the end of the study period all the animals sacrificed and all the vital 

organs and cavities were observed. There were no gross pathological changes noted. 

The histopathology of Brain, Heart, Lungs, Liver, Kidney, Stomach, Testis, Uterus and 

Ovary were done in control, High dose treatment group of Kottai Karanthai Chooranam. 

The histopathology results(Table no:30,31 & figure no: 27) revealed all the studied 

organs are normal. Finally the acute and long-term toxicity study results suggest the No 

Observed Adverse Effect Level (NOAEL) is up to the high dose level(1440 mh/kg b.wt), 

which is ten times of that therapeutic dose. 
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7.SUMMARY 

      The experimental formulation Kottai Karanthai Chooranam has been 

choosen for my dissertation work based on Gunapaadam muthalpaagam porut 

panbunool. Kottai Karanthai Chooranam prepared with the purified ingredient. It has 

been mentioned for Karappan (Eczema), Sori (Pruritis), Sirangu (Scabies), Thozh 

pinigal (Skin disease), Maripatta earu Kazhiyum (Constipation), Vali (Arthritis), Veri 

(Psychiatric disorder), Sinaippu (Erythema). 

 

                  The aim of the research work was to study the safety of the experimental 

formulation by acute and long term toxicity study in the animal models as per WHO 

guidelines. The ingredient was collected from Annavasal, Pudukkottai Dt. The drug 

were identified and authenticated by Assistant Professor of Medicinal Botany, National 

Institute of Siddha, Chennai-47. The ingredient have been purified as per Siddha 

literature and formulation was prepared in Gunapadam Lab of National Institute of 

siddha, Chennai -47. 

                  Kottai Karanthai Chooranam was analysed quantitively and qualitatively 

with Organoleptic character, Physico-chemical, Biochemical, Pesticide Residue, 

Aflatoxin to evaluate safety by acute and long term toxicity studies. 

                  Initially the drug were subjected to physico-chemical analysis. It reveals the 

increase in bioavailability and purity of the drug. Then the sample was analysed for 

chemical constituents. It showed the presence of sulphate, phosphate, carbonate, 

Chloride, Sulphide, Zinc, Sodium, Potassium, Aluminium, ammonium, iron, reducing 

sugar, alkaloid, tannic acid. 

                  Phyto-chemical investigation to detect the presence of various phyto 

constituents in formulation Kottai Karanthai Chooranam showed the presence of 

Phenol, Tanin, Saponin. Presence of the above components in biochemical and 

phytochemical analysis increases the therapeutic value of Kottai Karanthai Chooranam.  

                  The HPTLC analysis of the sample reveals that presence of seven prominent 

peaks corresponds to presence of seven versatile phytocomponents present with in it. Rf 
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value of the peaks ranges from 0.09 to 0.82.  Further the peak 4 occupies the major 

percentage of area of 28.83 which denotes the abundant existence of such compound. 

                     Pesticide analysis of Kottai Karanthai Chooranam showed there was no 

presence of pesticides residues such as Organo chlorine, Organophosporus and 

pyrethroids in Kottaikaranthai chooranam. Aflatoxin analysis of Kottai Karanthai 

Chooranam reveals, Kottai Karanthai Chooranam were free from Aflatoxin B1, B2 and 

Aflatoxin G1, G2. 

                    Heavy metal analysis through ICP-OES results showed that the Heavy 

metals like lead, mercury, nickel, copper, arsenic and cadmium were found in below 

detection level. Hence it may be safe for human consumption. It also shows the presence 

of physiologically important minerals like Calcium, Copper, Iron, Potassium, 

Manganese, Sodium, Phosphorus and Zinc which are within ppm limit. 

  

                  In specific pathogen Kottai Karanthai chooranam showed there was no 

growth / colonies such as E-coli, Salmonella, Staphylococcus Aureus, Pseudomonas 

Aeruginosa were observed in any of the plates. It denotes quality and purity of Kottai 

Karanthai Chooranam. In microbial contamination test of Kottai Karanthai chooranam 

(Table no:20) showed there was no bacterial & fungal  growth / colonies were observed 

in any of the plates inoculates with the test sample 

               In Acute toxicity study (Table no:16) carried out as per WHO guideline. The 

study result showed there was no treatment- related behavioural changes and death or 

signs of toxicity developed in test drug treated rats at dosage levels of 2000mg/kg body 

weight throughout the study period. And the body weight, feed intake and water intake 

of the animal is normal. Further, at the end of the study no gross pathological changes 

were seen in all the internal organs of both control and test drug treated groups. 

            Long term toxicity study of kottai Karanthai Chooranam showed did not 

produced any behavioural changes, mortality and morbidity with in the study period. 

The body weight of the all the animals were gradually increased during the study period 

and not significant to compared with control group. The feed and water intake of all 

treated animals were gradually increased during the study period and not significant to 

compared with control group. 
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             Haematological parameters of all the test animals were normal when compared 

with control group. Serum analysis also with in normal level when compared with 

control group. 

            Histopathology examination of test drug treated animals results revealed Kottai 

Karanthai Chooranam did not induce any lesions of toxicological significance in all vital 

organs examined under the experimental conditions. 

           This acute and long-term toxicity study results suggest the No Observed Adverse 

Effect Level (NOAEL) is up to the high dose level (1440 mh/kg b.wt), which is ten 

times of that therapeutic dose. 
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8.CONCLUSION

                  Qualitative analysis and Safety profile of Kottai Karanthai Chooranam    was 

studied. The results of qualitative parameter analysis revealed quality and purity of drug. 

The  results obtained through qualitative  analysis of Kottai Karanthai Chooranam used 

as the standard  for future research. Safety of  Kottai Karanthai Chooranam was studied 

as per WHO guideline. In acute toxicity study results reveals that there was no mortality 

and signs of toxicity observed for acute oral administration of Kottai Karanthai 

Chooranam till the dose of ten times the therapeutic dose of 2000mg/kg b.wt in 

mentioned manner. In Long-term toxicity of Kottai Karanthai Chooranam was studied 

at 3 different dose levels such as, Low dose (360 mg/kg b.wt) ,mid dose 720 mg/kg b.wt, 

high dose (1440 mg/kg b.wt). This study results showed there was no behavioural 

changes, mortality and morbidity, no toxicity findings in haematological, biochemical, 

LFT and RFT in all test animals and no histopathological changes was observed in all 

the vital organs of control, high dose treated group. As per this study results No 

Observed Adverse Effect Level (NOAEL) is up to the high dose level (1440 mh/kg 

b.wt), which is ten times of that therapeutic dose. 

            

                  Based on these results it can be concluded that the dose level of Kottai 

Karanthai Chooranam 4 gm for a duration of oru mandalam (48 days) (bd/day) was 

mentioned in Siddha literature Gunapaadam muthal paagam (Porut panbu nool)  is safe 

dosage for consumption. 

           

                  In future, efficacy of Kottai Karanthai Chooranam will be carried out to 

strengthen the clinical use of Kottai Karanthai  Chooranam. 
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10.ANNEXURE 

 

 

The scanned copy of following certificates to be enclosed in annexure. 

1. IAEC approval certificate. 

2. Authentication and identification certificate of Ingredients of Kottai Karanthai 

Chooranam.. 

3. Research methodology and biostatistics workshop participant certificate. 

4. Laboratory and Animal care and basic research technique workshop 

participant certificate. 
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