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ABSTR.1\.CT 

Objttti\T: The rum of dm :ifildy is Ii:! £"\.Uu�e if Rixs! 01T.f!:1r.ai l:!nn.. 

(BLX'.iJCeiK') fuaves ha-. lmmuoo1nodulatcr;:i,.· p:ropenies. �1elblm, 

Oct!ed leaf _?0\\--dcr \"t-a:!i .oo.rac:lro w Seri� of sol\·,mts,. indudmg 

Ew..aJ1Wlc: E.,,raa_ chmmfmm. eih\i acea;m�. iilli!'tTh:UlOI. mid 'o\'alEf":and 

€'.xtracts, 'i,f,"(/fi: lest.re fo:r lrnmunomooniarorr clf.oclS in S .... is.5, a1bino 

m:k-e. Aero� orai oxk!it�· inn:stigmn..s h,n-e bem -rompM.ro. and 

.am.ma.'! '!1a.'S bc�n. !.!-.o\\n to be, alt\·"' for 2� hoo:.-:s at �"-5 of lip m l{m 

.mg -1... l:' 5ing. pl!nh�"!Stffi(Jff'iftli\f. ,,ulu:mr of bm:i !B"•"t is mcil.!,llfOO oo.fore 

aoo cl'ae!" mtl.ilmmaiion is ioonoe1l 1£,·cl of !nflaimma:tion m UIJ1rea1.:d 

and fest -drng-Lwa,£'11 mke '\li.6 as.=.� Rm.alts: !E.d1anoh!c E.nract 

{ie:mo=tra·u,-d � cfficacfo-s ar � le1,-cl of :2:iO mg,'ls afrEr 2 

l»ur-s.. a.cc:ordinn 'ID fm-:m-,gs. \\l:11m compa,.-oo to com-en�ioaal rn!iidid!K' as \1:'tude- and 

Cmitrul. fair e.nract. ff inflammaiio11 in iroued animals isles!. UlaJJ tn.al fn lllltzc.uro ,a.,•mnah. 

JTil!.>didoc RS; r�nkd to 00\ e lmmuoomooulalmJ i!Cti.on.. Tail iIIlJilHsioo IDHrud ,x·.it5 1&-d to 

� i!nal ·(; clr.cac..- of diffim:m ccxtracz of BiTn oreJl.ma te<.a\�. Rt5-ruts s£ll!ilv.-«I 1hat 

mdrumolk c-xtrat"I 112. •I !,E;,c) h.vd highn:t ac ,on 

tklh.,-n· 
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TASTE-NUMBNESS MASKED ODT OF RJLUZOLE 

INTER.NAL TERNARY SOLID DISPERSION 

Dr:. Mrs. Pradnya Pattkar - Shanbhag1
, Miff. Riya Chandr.cr 

'Ori1mrui 'L<h�� :;;: P'h:rm1dt-y; :for.pr.du, i'.'a,n M'umll!l'i,,'ndiu 
"flf. Pfu,'FIT\ D,,-.1(>.mu.f Cm\'.t..,ge c1( PtKJrmory, Sa11j'.l!ll'.:i1>, Nr;.�-!. Mwnl;i..:Ji./nd!t: 

Riil'lZY>le:, a glutamatt! aato_g11J!Jist u,sftl in 
,m,nagem,mt of neurode¥nttmti,;,e d'tso7th:r 
Amyotr-ophit: .iat>l!'raf Sr:lnosis (Ats) n.as low aqu.eous: 
.wlJJbillty and l,eawe5 a �me of lntesns� and 
pasistMt twmbnen In the mouti,. T1i-e purpose of 
present study w.-.is to optimill oratw duint�rateo 
tablet! (ODTs) of Rilt.aole b:y :ro1ld dupeNion 
ttthn.r,logy usltllg hydropldli(: pa.fymer PVP K.lfJ ,md 
!ur.fa�t! modif}t'ffi'g carrier Sylo,id·� 144 FP for
!etlubillty fflJtan,cemmt and .f!{fttti.'ff :taste· atul
,.rumbnss madring. Satarotian .solubilify of
pttpall.d solid dispersion showed inctta5-tt ln
.salufti.llty. a.s 1;omptHH to Riluzo.l.e tn wa,ter, pH 1.2,
4. 6.8, 7.4 and 0.1 N HCl. l>iffet't!nt#.al SEanniP19
Calerimerry (CJ-SC). louri.er Tmnf(tJrm ,Infra.red
Sp,ttt'°'5�opy (FTlll} and in Vattr,o dis.sotution studin
weni demi! to ,dtara<teri.R t� so,li.d dl!,pt!rslon 
.s�tem. Optimized to.rt,e, mau-ed OOTs 5#1,0� 909il 
,.�,e,ase ,or Ri'lm:ole in .4S mlru c-ompa,:abt� to tJ.tat of 
the mt:trkt!ted fi.lm eoated tablet. Thus, n!!H1,tt:i;

mJ1Jcru5imy dt!mon!traf,'f!d !nJff>f!'.H{uf (dff:I!' ma.ddn9 
and mpid dwolution rate of the optimized O.DT� 

Keyword: Rl!uZ"ole, Syloid(I) 2-44 FP, PVP K30, illt.itm;:rl 
remary solid dispersion. orally d'l!5inf;egralir,g 
taWeb, tast-e mas.Jdny 

'l.lNTROOUCTION 

Neurolo,gi,i::aJ disordff$ con:s-fitut'I!' a ·;.ign,fo:am med1eal 
chatlenge, rience n,eo.raprote-ctive agents plaf pi1101ar 
role �r, managJng, ,nit !'.J,rO't.ing gk,bc3l b1Jrl'.H!fl ol 
eve !aSting ne,nak!gical are. Amyatrophic Lateral 
cferasis (ALS) is tenrninal and r.u,e ne-Jrodegen,e·rativ>!! 

d1!;i?26.I"!' identified try a slaw detertora ·::,n of nel".'e cell, 
ai:countabl>i! fa, coi'iltrolling vol· .atary musd., 

movement jl-3) Dy:;.ph.agia i� one of the most critical 
probl,2ms afroctin9 peop _ wi ALS arn:I leads t,:, 
· ncreased mortalit;< in mor,e, I-aft 85% of patients r1 -7] 
�it1..120le is the ll'nl:,· li,censed drng utsd in the 
marugernei,t ai AL3.f3,8l The ma(keted preparatJom of 
tll;ifuzole ara a'.'ailabfe as liilm ca,ated tablets imd orai 
su;.pensi.ons. Na•· nal ealth :::.er.•i(.-e, !NHS� g•.1idelme ·or 
j;;i�umle t;.blus ·,:tates tha, the tablet-:. 5-houJd be cru5hed 
and administered with a !':()-DC n/ul oi sug:ll'" or ')•aqh,.irt.(�\I 

0·1,-ew?r. cms.hing ol tablets increa;e.s �e ,chanc,e;; of 
if'li:ri:O!lJate ,:ilosing, i:.l!J,,rnges in drug. prnduct 
perfonnance and safel)' concems.{lffj Ctushinq also 
disrup� film coatin':,1 on th,e- t.ab!et that i$ designed to 
r&lui.:e ;;r,aes:thetic effo.ct ;.r,d bitter t;isb: of ti'ie 
drug.f4.10,l 1J lhe objecfr,te of J}f"e.:.e-At stud1 Wi35 to 
de-,1elop ta�te masLrl orally disintegra.1ir,g abl-et� 
,om!,) f Riluzole that di:Sir,tegrate rapidl•t ro as to 
c,;:,nroct the aoov11- rnen · m!d drawbad:s ,:;r demerits. 
ih-e- USFDA ha:. dEiir,ed DTs as 'A ,;c,lid dosage farm 
c-::,ntaining medical -:.ubst.ance ,:i.r a,ti\•e ingredient whk tr. 
disintegr;it,es rapidly. usualty· within -:1 mauer of second� 
when plac.1:d up-on the tongue" me-refore me 
disintegration ime tor OOTs a,e limited frum second5. 
l,JP ro a rriil'lute. [ 0,7 lf 
Ril1..1zole. [2.-amino -b-(triiiuo ometho�l b-enzothiaiole] 
i:s. a. glutamate antagoni:..t that sl,:y,•.s ti.� progression of 
the earl:�· d'\,e11s1:c. It tr.a� sJig.ht bitterness and prolonged 
local 3�3,e,s"!t,etic effect in the mc,uth f:,.2.0-:!,U minutes' 
and belc-ng�. t.o Biaphatm.ace'.ttkal i::t .. �s.lficatlon Sy.:.tem 
1eKS) Clas� II, e::haracteri.zed as pa.:,rly salubfe rnmpoun.J 
re-; lting in low b-iaavailabifit•p1. 13, 1 ,2, L] 
Collmdal solid disp.e-mon -is .a novel advar11:.e1nent that 
ov�m:omes solubifity is.5.ue� c,f li:r,v i;awb·li•y druqs b•t" 

:lng a technolog',' that pre·,·er,ts recr,s::allizatior,. by
forming strong h'tldmgen bond5 between the druq and 
p,l _ 1mer complex that i,� adsorb!!d orito ;.11,e parous 
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Abstract 

A simple, precise, accurate and rapid Reverse Phase High-Performance Liquid Chromatography (RP-HPLC) method was developed for eslimation of Oicyclomine hydrochlonde. Detection was carried out at 
218nm using UV-��ble detector Chromatographic separation of the drug was carried on Shimad..7U shim-pack GIST C18 (250mmX4.6mm, 5µm) oolumn using mobile phase as a mixture of Acetonitrile and 
Buff er pH5 9 in the ratio of 70: 30 at 1 OmVmin flow rate The Retention time for dicydomine HCL was found to be 44 minutes The calibration cUtVe was found to be linear over a concentration range of 50-
1501k]/ml wrrh correlation coefficient of 0.997 at selected wavelength The percentage RSD was found to be less than 2% for Accuracy and Preci�on o1 'he method. This method was validated using 
parameters such as linearity, accuracy, precision, robustness, specificity, system suitability and solution stabilily. tt can be concluded I hat the proposed method can be effectively used for estimalion of 
Oicyoomine hydrochloride in pure form as well as in pharmaceutical formulauons. 

Dicyclomine hydrochloride, HPLC, Method development, Validation, Analysis. 
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Skin diseases remain a serious reason behind disability wortdwlde and they are ranked as the fourth most common cause or human illness 

affecting one-third or human populaoon worldwide Many conventional treatments are available for treating skin diseases but ihey have their 

own drawbacks. Currently. medicated fo;m serves the most effective purposr The speedy development m the fre!d of topical foams is 

because they are efficient and deliver Instant absorption and have patient compliance various categories of drugs such as antHnflammatory, 

anaesthetics. anlifungal, sk111 emollients, antiseptics. ant1pruritics, e1c. can be delivered in the form of medicaled foams aqd have become 

very importaq1 delivery system for 1oplcally active agems 1n dermatology 
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Novel Rapid tsocratic RP-HPLC Method for Simultaneous Estimation of 
Phenylephrine Hydrochloride, Paracetamol, Caffeine, Diphenhydramine 
Hydrochloride 
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BaclvJroJnd: A tablet coscoe form w defy usect in 111e treatn1ent of cougn ano cola. conta,nloa plwn:,,!ephr:ne hydrocn orloe. paracetamol, 
caffe ne. and c1pt1e,n:,yorarrnne "lyOrOd'!londe as eel Ye tt1armace1..-rncas 1nored.ent was sele-cted for the deve cprnent of e: no·,·el. rap ct. 
siniu'taneous. isocrat c ren�rsed phase-high performance licuio chromatcg-aohy {RP-HFLC) mEtnod 

Ob;ective: The objective ot th;s paP€f \•.as to ci€'ielop and va idate a OO\'e-l, rapid, simp e, prec se, ac:curale and re;xoaucble RP+PLC melhod 
tor s·muttaneous est rr1.3tion of ptieny epfYine hydrochloride, paracetamol, caffeine, dip'1ennydraInn:: ll;'Crochtonde in bulk and 
pharmaceutical oosaoe tc-rm 

Mcthoel: Ootim!2.eo cnromatograoh c con<JIUons we·e a11 lsocrarc e'l.rt.vn ·.·.•itfi prontosil c I8-co um'l (250".!.6 nim. s JJ). rr€thanol amt 20rT'M 
phospnaie OJ'"fer t55·4Svh. pH 3 i as rroOile-pllase. fo,;., ratf 1 OmVIT'in anctUV d€-tector set et/\ 019x 220 nm The methO<f was ,,•a!ideteo 
tor spec:f1crty. precisio.1 !inear<ty, accuracy, sensitivI1y, an£! robustness as per the ft1temaf anal Counc·I for Hermon·zauon guiae,1neg 

Result The reienr on times c,i pnenyl;1p1rine hydrochloride paracetamol. caffeine, diphenhy'dr.a1r1ine hydroc'1!onde were found to be 2.8 rni11, 
3.3 min, aoo 4.0mn arid 7 3 rrin. resp.ective :,.i .  Th s nova metl"od ·.-Ja.s fou1d to be rapiG, simple, linear{� ... 0.99/, prec·�ere a1 ,;e standard 
ctev,at on ... 2.0 �.;. accurate 1recov::ry 98-102·\,J. senslt.ve :mo robUst 

Co11c!•Js1ori: Tne- prcpo9ed OO\'i:.'1 tsocratic RP-HPLC met'.'"!od 13 rap·o tshOn run ttme 0€1ow 1 om n), r11oliy ge €ct ve. precise. BCOJrate. sensrt:.ve 
and roous; The rrE:1:hOO was s!.lcce:-ssful'y <:¥Pried for the s nlUlt.;neous an.a ysis of �herr,f,f>Phnne nycrncnto.,d€'. pcrac.etao:i101. caffeine. 
d ohenhyd�aji-,ine hydrocn oricte .n a pharmaceutica dOSaQ-? form. 
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Formulation and eraluation of herbal lipstick and hand lotion from mango butter 

Vanclana Jain. Sanket S, Rai� Yashas,vini Paskanti 
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.. 4.BSTRACT 

Cosmetics haYe been incredulouslv in demand since historical times till todav. Herbal 
� ., 

cosmetics are gaining: ,vide popularity because of their natural ingredients and less toxic 
effects. Aim of the present study was made to fonnulate lipstick and hand-lotion using mango 
butter extracted from A1angifera indica. as a substitute for cocoa butter. The prepared lipstick 
and hand lotion were eYaluated for their organoleptic properties such as melting point. pH. 
smiace anomalies, irritancy. spreadability. ,vashability. and other parameters. The prepared 
herbal cosmetic fonuulations haYe sho,vn promising: results upon eYaluation. The present 
,vork also highlights the -ralue addition of agro-industrial \vaste of mango seeds by
incorporating the mango butter into suitable cosmetic fommlations. 
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An electronic survey on general a,vareness of consumption of 
protein po,vders amongst the youth in India 

Asish Dev\ Nihar Lohagaonkal, Tejasvi Sandeep Kajve2
, Apurv Ankush 

Kanade2. Shahnoori Mohd Ayub Kban1
, Shahnoori Mohd Ayub Khan\ Swagata 

Sarka/ 
l As.1i.vtafll Profes.1·or, Oriemal College o

f 

Pham1acy. Sector-1, 8ehi11d Stmpada Railway Sumon, Sm.,pada 
Iles!, Navi Mumhai, ,l-fafmrashtra -400 705 

2 0rr€'maJ College of P11armocy, Sector-2. Behind Stmpadn Railwa
y Stt1tio11. Sa11f]llda Wtf'Jt, Nal'i Mumbo.1.
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f 

Pharnmry, Sector 8. C.B.D. Belapw: l•lm·i Mumbai« 4(/061-1 
Corre.rpo11di11g a!ilhors: A.fish Del' 

Abstract: Sports nutriJum prod11cts ore developed and targeted mamly for atJrletes to improre their m1trnmt 
mtake, pe1ji}l'lllaJlce, tmd muscle grou1h. Altlumgh athle1es ma,r IU1w? elevated ph;siofog1cal protei11 
requiremefllJ and they may benefit Ji-om dietw·f supplements, the evidem:e regardmg ,he role of dieta1y protem 
and supplements in the numlian of recreatio!!ai Jponspeop!e tmd sedema,y populations 1s .wmewhnr complex 
and contradictory. The /a.'itesf grmrmg canmmer groupx for these products are 1r:<.n.?ational :rponspeaple mid 
ftfe.,tyle use1:r In high-protein diets, more w1digested pFoteinriiem'e1J co11.'iti1Helll!i rnd up in the large ;,m.,stitu.' 
compared to moderate or low-protem diets, cmd hence. more bacterial amino add metabolism lakes p./11ce m tlie 
colon. h11ri11g both positive a11d negative Jystemic and metabolic ejJects 011 the host. 
KeJ'li'Ords: .drelll!J' .wpplem1.•r1t.s market, sporl.s nutn.lilm, high-protein diets 
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ABS'l'RACT 

The objective of the study was to develop and evaluate 

sustamed release m1c.:rw;phcre gel for the drug dutrirnazote 

to be administered through the v-..igmaJ mute. 'l hti effeet of 

polymer ethyloollulose and carbopol q34 on entrapment 

ellkiency and diffuston be.h;n'1or were lnvesUgatl'.>d 

'respe�11vely. A 31 full-factorial design was used to optJmize 

the formulation of Mkrosphere g�!. Mierospheres were 

dtaracteru.ed by S£M, f-"'rllt Entr<1pment <>ffiaen(.'y, and 

par11de sa-i.e. Gel,; were evaluated for m-v,uu drug refoaSt? 111 

mmulated vaginal flutd. The microspben.� loaded with 

dotnm.a:zolt! in bioadhesiw carbopol gel formulation wa,; 

evaluated for various physicochemical studie:. and \ as 

found to be satisfactory. Tbe rheological profile shows the 

gel formation at desired cum.lition. It ,s c,valuated for 

spreadalnllty, drug content 111-vitro drug diffusion. stability 

study, and bioadhe.;;,w study. It nuy oo concluded that 

spray d111 ing i.s a suttable method for micrnsphere 

preparntiun and nut.-rosphere iel can be used as. a n.ovel 

drug delivery S>•.i.'tcm t,o prolunge rf!ll!ase of dotnma:i.ole for 

vaginal candidiaslS. 
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ABSTRACTS 

� is a trnn as.socian1,d ·w· �1bsan.c� im, bas the !il'(li-emia! t.o 

ca<.ne mjm::,· in a gJ\,i,!n en-...ilu..J!!Elit or '5iht!atioa hmuscrial � in 

1n,m.u[acb!rin<> a.re majar occuptfunal heahh and saf�· �=- In 

recent ye'a:J!5 dmrnd safcty ;md sounrl ma....,..ag='i?Iit of c.'hmuca.b ha-. 

set?n great pn,� on a global scaJ . At th_.:; samw tiIIK'. ib..> rapm 

im:TI!"ase m the pt:OOU!:t:im-1 .ma pmliferanion or c�mtcals. both r.am:ral 

and S)mbctk. las .msoo amc�m!- about their impaa ,oo di'!!: namr.J 

.mvm:mme:nt ani:J mm:ian hE.dth. ]n mJ:5; , .. "a_ mdrn.tty has CO'ID£ £13 a 

umqne p!llSilti:CII!! PraakaHy ;mo od:w.r comme:,,-dal ente,prise exists sm:h 

as � '-''lde ,.-me- ,. of pol£'!i1Jialf� to:xk: €'.A.JIOSilf'eS or UH? rapidl� 

cli.angi,ng a..,mra.l of llC\1i" ch!!.m!iw suhsr.mces. In �-- mis 

dynnr.ic s:i:trr.atum � �"'fl crea1m �- me i:m::reaslJ"J" ap ic.aliion of 

Gl}¥11ie:- chemiral synthes.is .a:s a wc:.lmni�• for ih p.oduction of thBil.p,em..tc SWli,�£"S. Tus 

.is ,.,.+• ill".akes uhe job of a. pla:."'ll ph_•i:-s,idm so m.sm.1c:ti.H. lllfllllS/lri31 saftty is !"l!."ql!Liro:i o 

.i!m"i!!Sli.g�te- all! pms;.o. i;iossihiltti!3 of ·cmerus. ro pl'f''lt'ml '0$:S of life and � ... iffl'@."il 

di2ihl�: or any mdusmcl �70fkf.-;r_ i!.�" da.ma�e ro w.2chlne- and mat!:'rial GlllS<i.ng � rn 

the 'lllm'l,r; est..3biish!!!Wr. 
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Jiri-.\•:nl�H•wl ..f.lMir-H.u .. 1 ,•.;; !lriL"i r A �,..• .. V..1-,.,.1:.. 11 
fJO·J i'1.'{n, ,�a..11.1,:. fJ.1 J.:'��'.11•;,i-, ..J!J�,, fl.1.U 

i ·w �, l'!:alJI .• ,r. c'.ltJnfra 1 ·:sr:.1 

ft�ormulatio11 and Evaluation of Floating .Bioadbesi,·e 
�l"able,t of Candesa.rtan cilexeti.l Using 32 Factorial

Designs 

Of;jedi>ie-. 11Y. ubjedt"!/1! .:i.l tin: \"�11 il!> to 
lcwnula11! i:atam::5ar1ll.u11 cJlE:'(!.'fl ifoatm!,,l; 
b1oadJ-�:51.1,1c labli:t:i. whr h. :::n ,;:,:m Wii:T.m3� 
rmpro: ·..: '!bi: mli!<l,,.n;!alnln'Y .a. raw 1i:t� 
Ull.ili:meath th.:: cooo1bim. al.' rnoou t:d 
cm.t1lmuao:,, or ifnig rn .sbdm:nt."!'I.. 
Mnlwd : t-1.o:rtmg b1o.:iidbew.e tnbli!t ...,.a,. t!!ad�f 
� d!Kd. t.:,WJlpf'C:s- on of diemu.;?,l ru1npauodi 
bk.: Hl"MCl:!:.'i ..md Cai:hL"g!Ol!.\I ,tp 1,,g,c-im. 
K11r.u&. All� aruil�!ll!I -ol' d1 cri:m,I 1,;1,•t1l.wittun 
p.11:"..m&'!ET .1m.d � N.ka:-.e, f 4 lh.il,;lt •i,_ 

-"£• led ll!i protim:i.:il:5 !urmu:lllt10111 l�r dcl1,-...-ry 
.Ji ,:;m?!'.11:a cl'laa .r1l.:!,.ct1 I lloatmu .oodll!C n,: 

L,hld1>v.11b':JI.L .. lfrugr!!I l!!li!'_;j ·1..:.:•,ti_ 
Omcl.lwiiun: A11oauc El fw:tl= att:M.s. J.l,g F,I 
ookh. was ::;e�7'1."¾Cd-� lll.'I ,apl.lmr� ba.11.:b ill, l1 

1' :11Jli o! tlK! p..� om;p�gp,n ,u,ud p�l
C€1mpri: l!Cla ]}a!"Jtru!!et:l' w.nllb- all\:n. umt 
:s.ill;.�a;:L(!J�'-

Ai:.ey·wwd�: Caotli::l!iurfzm c1 xd1L 1-'hJ.il.mg 
li1'1.cllm 1 \ 1abl-.1&, l-'o.ly1;1l:!r. T ula.l l!c Im_ 

1ut'IC'.. 

l)<i ,R.ODUCTIO:'trl 

.:\.1ni:,,1i.:!. the 3.uOit..::d m11tr of 
.:tdtJlifls:ill'l!llQh •JatiL i,titaki: J l> ]1.:itlg be- 'll the 
fo1;1.-moi,& 1.'t.1"1\01i.::nt ;;f!ild m'Cbo.uily U1Jili:1.Cil 
1 ullt�. Th� i.l1f .i !Jflir ;.011\C' Vt,'at�r!'i ·c, 3htcti•J 
... bilc1.;:ed 1:mk· :!I � fo:n1E:> for ural 
i:!dt'l.it'IL U-a;ti0t1 li!fld mli.: aitnOt'i�SE Ert1.:l'al b 
t1o.utulg bicioo;,i1 ·!!i'.'L'.' [a.bli..:k.l I In K:c�•11J 
}'-"it6, SC".e . .,,J ttiJ.ts are c!l'c:m.:d igh,' w 
:.lllpply m j}tDduc .. -1 dc:,;.e l:.ii!d \\hicl1 Ls :1.hk 
to p."'O\ jJ,.. l,:i,11'.!fi:!"r· rr.H it 11t ' il.1ad adJi.1foual 
'1:tJclCnJ1ic-.!I alt:. rµLio.1 J4,),t sp.,:ci fi..: 1U('di:,;; inc 

d1a.1 Jw, I!' a w1Jbik>,\" i;,;f i:1L,�orr:i�.i1.m ur 
�a bi]ir y 1!>!':Uc . : .::. I fl,,:ia,1 i�

1... JL•!'ii: ktfl.ili. i.l!.CC 
d(";.i_gw:d ,u ,,o�i..:, iJ.:c.;:-m buoyma.::�· Iv 
fl t ou tb.: highi.c.,.r of a:Mi0m,:1t •Cwl!c-11:1�. 
a11d prn}Oil� .,,is,.,:Lb duratii.m ,:•f" thl.." dl)SC 
form. adiliri.ur 1t)• .• imc.t1.� ha." 1x:c:n Jir ... "X:tL-<l 
tu· th.: c· cm I.If' o-t:13 biol)dhcsj'•'L- �yst.::rU:. t!l 
ti ad tlte U:-3E dosi::- .ki.n.d! uti tlt.t lll!!!>UC li!a�'l.::t 
'j.l.,3H uf tllii: abd:. met� of 1nr.:t1t!tl �•J?1?ahl �il 
ci�nd th.:: tl!Sidi:n..::e rif tbi: dnilg witlliu tbi: 
•a.:..uoi11ti: Hrtal crac�-1:. FBDS may 'Ix: a

��lrt'-•-n:t.::rm\,;: du:;.i.: kiti,L wbid.1 ;L\a}
prololti_g, 1h ,,i!>i.: s duraLkKl if.I pw•.:i:dc- a 
:>Uitahk- d ru· bi '>',tiJilbilLtj. Fk.1.:tliu!! 
bfoadlw:�t\.:: drug ddj\c-ry :iy::.ccn, ' BDDSJ 
i; 3Pl}l!'t.\p.ttam-c fot tJ!k:d:iL"imu: wi'lit a:..:.o..::i:i ·c 
degfl.."I.: absom'pl i1. 1 v. iD1!.lu\lt v.t1E1im il.bc 
ll!bLfo1'1!Jcll cf tbc �ti,vbi:.' £,':.Ill.. fo. 111.:-:di..:-ielc b;.i;! 
:..Cf!'\ dlo11!L1..'�ti,:-altt ....., i,t,io th,.:: aW01.ncr, imd 
for t11ii.:didu1.:· �hat .m."'a 1.mi:1. pt.till'ly !>Olu:bk w 
I.IDS &-bk wi:thi!il lhc ,;;sc\il!,; t1!!1id FBDDS ot
ti1jdn.-....dyt:1a.rni.:aU} batan1.. J �yl'.kHh ha.vi'.: a 
�ml : d<:1'!!-tl)i lti."1. i.tJ:i to \•:i!-rclJ5 ftu.id • ,,d !>O 
:;rn.y buo�•a11I 11-.·i111ii1 1lr-..:: ,:.tbdoinrn w·bil� !WI 
E)W£,!!lllUI clh.: �. i.:!;,,:u!,J '!, oidi11tst·i:· t.ll.Et for ll 
FJf<llb'aa..·ti.::d amowLL of }'.:}'111 itlll>..:. ::.Urfll!l;l!cd 
ebi.:: J�1t.::t1.u�i�su uf buu:·a.,1..:j'. .2 1.:lc.irly 
(·ut1 1,tecdy difli•r 't!lt ,i: ·lmu tCigic!:>. Le: •• i'IL\11-
e-fli:: ri. o,,;.cm 11!1d c-f\f1;."1� .. CS1.'li:lll£ if tc.m� 11.1�
i;;u�ph.tyi.:& �I} 1.lbi.: t:\'ett of FBDDS. Tilt
b�1bbJiu1£; �.) 1cm 11:SC:. ,�1;1tn.c� &N::!ll.!!} witri
i.'lh dbbk jx)lyru ... ,:. ;aud ·-ff,� � ._�:e-1t1
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ABSTRACT 

The objective of this paper Was to develop and validate a novel, simple, rapid, precise and accurate, reverse-phase hlgh-pertormance 
liquid chroma.tographic {RP,HPLC) method for simultaneousquantltative estimation of piperine and embelin In the herbal formulation 
as per the International Conference on Harmonization guidelines (!CH). Chromatographic separation was achieved using a Cosmosil 
C-18 {250'4.6mm) SH 5,0 µm column with a mobile phase consisting of methanol and 0.02 M phosphate buffer in ratio 98:2 v/v1 

(pH adjusted to 2.3 with ortho-phosphoric acid} at a flow rate of l ml/min and column temperature maintained at 28�C and .
ultraviolet {UV} detection at 288 nm. The retention time of piperine and embelin was found to be 4.15 and 5.69 min respectively. The 
linearity of piperine and embelin was tested in the range of 5-40 µg/ml. The correlation coefficient for piperine and embelin was 
found to be 0.997 and 0.995; respectively. The recovery values {98-102%) indicate a satisfactory accuracy. The method was found to 
be precise as the percentage relative standard deviation was found to be <2 %. The proposed novel isocratlc RP-HPLC method is rapid 
{short run time below 10 min), precise; accurate and sensitive. The method was successfully applied for the simultaneous analysis of 
piperine and embelin in herbal formulation. 

I Keywords: Piperine, embelin, herbal formulation, Reverse-phase high-performance liquid chromatographic, Validatton. 
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Abstract 

Th atm f this anal)'Sl,S was l:D acs:S'ess at1t1deprf"fl.ln� -!l.: noo.:raplc cap:i,c1ty of Boug:a.l::iv1,lle,;, Glabr.i aqueous eia:::ract
(BGAE). Forced swim te-s,t, tall. susp,em iom test, m. tetrabet:1aiu,e :me:!li:ated catale-p5.y & ptc,sis. models l',\l!!"e used to assess 
BGAE's a1ltul.ei:,rassa.nt effiCllcy it1 mu,e at doses: of 250 & 500 mg/1:o;g oraEly. Morns water maze ·,·11th ele,.,·ated plus ntaze 
(SF.Mil •.-.•a,;;. used to test t1ooil:rop,k beh.:i,•iatir. �form.!!11 medtcatlo:rus fu;r at1t:ldepn:ssant & :11.ootmpk fiJr�cti:on were
mril�raml:ne (2S mg/kg} & piraceti 1111, (:;)00 mg/kg), :rospe-r.tiwl5,•. AJ:1tlmddant assay-s: such as DPl"H: & TB.<\R'.> were used
to wl date- antl.d <!p:ressant & nootroplc. nmrtioIL Wh-2:11 companson tti car. pr,e-t:reat.:met1t with BC::..AE res u,lted m 
sub-stantlal. dos-..i-di!�endent d�1se m i.rnmobibty tmH! in both FS'r & WT. (V0.005) Tetrabena2uie:-b1du,::;i;:-d c.atate-Jl(Sy
& µtos s ·..ver'I! botb decrl!al!ed. dra,matic-a lty. Furthern1ore, l:n, M\-,'M & EP!<i. BGAE clemom,trated d,o,,sce-d,e-pend,mt
cogmtil/\:.' enh:mcmg bet •• wio·.1.r. Jn DPPH assay, BG,l\E had IC� of 1.7 39 gJ mJ, & trn Tf:1,-\RS assay, ,t h,1li JC50 af396. n 

gm/ ml BGAE Ms amade-pressati::: & m:iotropk actwities that a.re oquivakmt rro lrntprarnme .&, ;pirai:1:tam at doses: of 250
& 5-00 mg]:kg. res]M!ct:IYe :y \\'hl.::b tna;;,· be due to t:ts e frect om JU!u:rotransmlttexs &. antN>>!tda ut functiolll. 

Kf!}'wo rd:i;� Depression; � ootn:,pk act:h-'ity; &11.,_�a.Ln11ltle.a Glllbrn; ,\Jl:t1axldarit

1., lntrmdm:lion 
S.ad r..e-ss, lack of a;ppeltili:e or -irn.tls:factle11, i'e,eLings of low ,;oe�r-,,·orth, dil:s:rupted sl:eep, & decreased concimt:ratian. are all
sym1pto1il1i. olf depr:-e-ss ion .. Global rate of dep,io!ssl.on is: -:::onsls.t1mtly hugb, with rn-=e,nt WHO fi:gu re!! suggesting that il:bout 
3 ,0 mmlom in-:ilv.duals. ,Me iltfflt-ctlNI: D)' d>!!p:ressm,n 'WO:rld1tnde. �• 20:20, World Hea.11:3?. Organization estimates that
unlpo-liu d:l!press1,on will. be :s:1Ktil'A :most mmot1 �ource- of iltne-:s.-::-ind1m,'.lt dm1bl1tr::y [ 1} .. :S!?lec.tl?d serotonlt1 :reuprake 
LnhL'bitors (SS1Use), selectrve seliotvmn &. norndret1aLit1e n:!Uptaker mbtbiror:s (S.."IRls). & oth•l!r antidepressants work by
tncre-as�11g ca.techolamifle Ee:vels ttm,-u£i!wrut brah1. Bo,·,ll'll!T. 1¥.?\', trnam1ents ha'ie• dirawooc'.k:s, such a.s ad11erse sld.:! 
effects hke !jl!'i:ila.tion, 9.!:\.llal d)•srunctiofl •. & d uiness [2}'. Furtflemt:>I'=', ttiere fa :ngnifiC!mt bod:r of :research t.'li.:1t
dep!ie:s::s:J·,·e patients· cognitive- per!orma'.IWI! Is mp.ro:m15ed [l}. :Serotoniilll (5-HTJ de:pletwn m ruppocampLJs, c,ar'lll!x. &.
th.1!'.amus, '>-m1cb are densely brne-n.1ated ty :seroto:ne-rg� .i:t, ch.o}i D!l.fRIC' !tH!UTo:as. may c.1,1:1s!:· �nJtJ\fe dysfunctlcm.
Tric,•dlc at1tJi:ilepressat1ts can also e<X.-.cerb.11:e de1ne11tta due to t:hetr at1ti-�lmergu: ilfferts [ 4]. f'la.nts •mil tl!ierefore act
as potsnt:.a] pool of expeer:-imental a11bdepressal!lt m1:·ll:k:atrot1s ow,mg to s:icfo ,!!li'fec:ts of eiclstm@ .intidepress;ants &
relatively 121:1ta!:)p,ed weaJt'h. of iflaturru capital. s.e.,.•erail ayurvedt. plants hav,e smce 'been tes.ted fur anl:l-de-pres:sm.nt 
13:ropeirti!:!s. )tany of these s:peeie.s,, sud1 as 'i#tthanla so:mmfera & Cela!!trus pamc.uba01S [.5.J have shown promis:-!! m 
p:red imca.l &. clmbCal trials. Many p�ants: ba'i,·e been s3town to have nooJtrop,ic nmctlon. but only hamiful have· 'IH?e-1� fc,und
to 1'.a1re. b�h .antldep:ressilnt & nootropk pmpe-rcle-s:, ruch a.s Ptpenn lfmm P,per Jongmn & :Piper nLgrum. Pla.nt IT is

• Coo-r�p111'1dini; .:iu1hoo-: Pal'!lk.-;h;t V. Cbutui:ltasri 
Reser.:n:11 �bolar. f-.ulit.r of pf-....rmacy, p;z,r,:for acadi,r.:iy ud' lughcr �durnilllll'I ,md res,,;:,n:lt um ... cr-.,;-11:!,•. uda1pur. r.11,sthan-3113601.

'�
PRINCIPAL 

Of-<lEr--JTAL COLLEGE OF PHARMA.CY 



ISSN 0974-3618 (Print) 
O!iJ.14-160X (.Onllne-) 

WW'W _rjptonllnie.o.rg AR.J PT 

RESF.ARCH AR'TICLE 

Evaluation or Antidepressant Actil>ity of Ethanolic Extr.act of Cissus 
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Soopada lNe;t, NavI Mumbai, i\fulwashtra -�00iO!L 
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ABSTR..\.CT: 

Bact8r:ouml: CJ.•:so.· <J1,1:idr:mg1d:.iris has be;,.n 1&-d for u,re of various Hilw "'IMS �hat lnciud!.!s Olli.' a.ack.5, fnul 
bill1c.is (ostropr.,roru, , sr:1n11, mar mmt growth. amrJJ}'!.!d s1an111.d1. h!!morrboids, pcipm: uf.:::,er sii:k11ess, 
1.1xcrum11ing w.en:;�mtl perit:ids.. �llma, ju.nsle :fe'1N fmal.i.rl!i), arHl. rn.e11u1! d!!'itrl!!>S. Sp:daJLy ti t:S 1i'J.t?.d for t,.Jot' 
he11lla15 propt.·'!·U . Accordlme: La 1hi:5 bacJ:srnund. tbe aim af lhl! SIIW)' �'l{ilS u 1!'\'!lfoil1e- ltle ii!l!l:dl!'Jlff3Sillk1- like
l!lfo::t. of the- L'!lbimojk e-xtracl Gf Cts.m.s qu.1dr::mg:1l:i.r�!i .;f-EC()) Im dHfl!n:"{lt lr,e!n;,vtlltt.rJI m::.;lei.'1- sur:b a.'i forc!.'d 
S".\'.llmT.Jmg 1est FSTJ :ilnd 111d s:.1sp�1tsion l<!!S1 tJST;, an mire ii'FIM two .... ,ee�s '11e.atm1.1n1. Mi!dwds: Mk� W-.!rl! 
11h·trli'<I lmto ·ix 13ro11ps •lt1-6lgrrmp): cool.!ol aronp 1:oorm;il �lme), � control 1'11orrnll.1 s11li:J11!-', s1.i.11dsrd grm!ip
'A.'ll(!f,(I lmlpramlne ( L -ma•xg) 1.'lll.'i OS:'lrl. HS sl:ilndurd drug Bild th«-£< WM r(Jl!pti 1.'tlher'E- lllrne l.'lt:61!-S of �hHDDltc 
1!-Xl!a!:I (If C. q11w;angulacis: ( . ECO) (100, 250, �f!.d 3500! /k• 1,VJL'i 11W(J far [WO WEC45 lrOillm!!l!.i. ; .. u ibf.! 
m&<:lirAliiJll lUld 1l'SI S!amplr� \',l:'fe lnillli;,!J,ed t,y ml!Rr!S of ga-i.'1181!- 411fD11f]11 m1d rn Ir, . Ta f;"<,...illll!lf! be 
e:ili!!!!pmssml ll!l1.1 impsct af EF:CO farced s�,•im lmt tli$T and. tail 1spe1tStD.f1 jest (TS ) have he-en dotte m 
mm!. 'Rettlts: Thi! Oiltcomes demi:ms1ra1.ed Iha a soh .._,'Id da�-deperde'1t :ruit1.dc�rf:-:isan� effool:; im v:.rio115,
mm.1- mo1b::4s. Thi!- JrutUt nfldlngs of Ille EEC(/ :s:ign!fk.tnliJ mw� tli.e d111.atirm of lrnmobili� · lirn£!'i ltil che 
fon:€<1 swl!I mb1g H!:Si ip�:O.l). ].I.kl"\''™!, tit{> l!XIL'i:il1 :!-lgn,,lfl:Calll _ ij(!crna.s;!!d ti" rmmo11mLy 1m11.:- In [OI! t.ail
s11:spens,11<n leSI rp-.o. 5) �"'·hen 1.ornprirel!.! aaa3r.st stress c011trol .as w.eU as a9amst rn1UJ!<;iillill11!? 'l\'ruch was uSLtd ;a,; ;i 

swidarct C'.m,clirsron: Th , p!'•!'!Y'Jlt res I ts •·le..rly demm11:Slral tbaL 100 etbimobc ,r.xitraCII or C. qu11dra11.!!,t1lam, 
p!!oSs-l!Sses :a1tU<lt!jl�'winl-I ke- �I wiry· m tbe an,lm.ii.l belt,;;v�m,11 m,:1d�l:s. C1ss .iS 11rxn-dm.fl !f!];J.fis. pl�t c..an he- used 
for t e l:I.'.\ill:ml!m of 'll'.!t.tmlogical 4fisl.lifde>:l'S arn1 :tr.ii�' bl! r&ommoodrm a.<; .a sup !.!lll€!11t r,1r ti..'! m1tid1.1pmsse!ll 
llcti.'vlty. 

KEYVllORDS: lm.iS quarfr:Jf11]JJ,'slrJ.,;. 1rnlpramlrm. Attll�epr�!:iia.'ll·li :.!! i?ff.et:L. Forr(-d s'A1itllut1ifl8, Ta1l 
snspl!r.smn� Bi.eo.::ltemial �IJ,-sls 

INTRODlfCT10N'� 

Depm�m11 is llfl extJ:nml!lJ rn�rnon �yrhl.$1rlc 
cao:follon.. [I is ii •yfe of S!!rl.(1u; mood affl!clJ¥- dt<'.JJrder 
whlcbl rnfers 10 .a pottlologlcal i:llnl\i!,IY' 1111 C'J"i.(]Od Sli/1 
dr.pr.!!sstoo. vsrl('S from m Id 10 Sl!\o"i!ll? lk!fif{'S5UM!I 
11crn111�a:nrod hy 111uHucm�l:H".11s and i:ielusiorn.. 1 lt Ls 
rc.i::,;isal1.ud tc, :!:n: s1·mp1ama1lc.a1Jy, �-ycholaglc;;;.IJ iin.d 
bia[usu:aiJy tmtl!fogsJl!OIB-. l 

Ra:el'> • an IKi.00.l(t.00 
Ar:cep'.ed 1m l'!J. L0.2ll20 
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Acr.Jfifillng t.ui v,mo. ne�vf!55twt i5 •?Xpei:wzI �Ll tie-:om(> 
lhl! Sl!C!JDd leading Clil!S!! tir dJ� Fl!Lat,:-0 d�.atulity ii" 
ttm year 2020. fo:!lawlns heart disease. C1 renll· · 
il�'iliiable t.r.eatr.rient of d!!pr-e55i!O.ll Is oftl!n 11ssc1aat<erl. wlrb 
�c"f.":ill 11nd1.1slriJb!l! •.11i2 r-.ffoct:s. ;md l.f Is ,p.ffeciLW 1111Jly m 
a cert.ai:n p:11:t.i.m af 1:ht; palilmt.s.. 1 A searc� for rnw , 
pi1mnecolh1!rap • from m;_·•,:bdna.l ptan1s fc,r psycb1:i;1m 
iilJ1c.isses as !)f&gms� ssgn:sfLcan: ly In tb1.1- t111st dee.de,_ 
A arge number of tmr al :iirr,.para. tD.11s far amJ�pr,!!�atil 
.at.:tJ\·L1 • lta.,·l!. hfflli 1A'al1121ed in a ,·ar:1ely t)f a:1umel 
models.; Nm,·, D!!prt1!55U:<1 has 'bt:e11 found tr.i i1t? the 
ro:11.1h lc-'&:l:1og c use of owrall di !:!a� li,i1rdl!!I amt tb;:, 
le-r,,;:Jmg c.a1ts.e of r:mmfllull i:llse11SI! tmnlen wa ith.'fi1lle;. 
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Antihistamin.ic activity of Ethanolic extract of C,apparis moonii W. fruit. 
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AB
S

TRACT: 
The p11rpo of l'.lm fll:e'iC-(11 \\.'Oft were l.mt.nnded to !11.elermlrm ch!! anUhi5lamr111ic 2et1vlty of .el.hmoldc extract of 
C.?;,p..7rlo; mooniJ n. fmU.s (RECM). C:1pparis mooruA Ji•: h2i1 been hi.-;t-Mical 1�· used t11 tbe tiiagn1.1-sis of c(mRh 
and astlt.� imll so we 1mlk'.rlaok lhls. s.udy tn validaie .sdentifataHy sf:ng awmpriate animal mooeJs. 
An1cWs1a:mlne ls C005,idered lo be :hc�pfttl for 'llr1e lreatlrn!nl of allr-{"gtr. th. 1s, Lhe artlihl:stamme a'"U)·it · of at1 

l!tharwlic e.uract of c·npp.'lr'S ,'!JOOIJ j \\i. in tlE- c1rrre1Jt work 'Wll!i 1!\'almlted. To ®'!ermine. l� dose.s.. ac1 l€' oral 
loxt-cl y t.e!.1s wcro conducted.. Cloruldl:11 ,mil l!aloperi,;iol Ulat lrni11cc-d ,alalc,ptl effod In S\\'1SS at1mXJ mice \'�l!fe 
e,•afmued for ;m:tih. !illtlllla :c a.c.t Yity al tlii:'! dlHerent do� of 5Dmgikg. lOOrn ,'kg i!nd womgikg .. p.o. anrl djl! 
e,·alua.ti:oo t'i abo done oo gim1� pjg tleimi tissue. l'Jlc• l!f:lwmollc extract af C;lpp;m'-s mtJt:.m-J,' W. fmits (5a, mo 
21l(lrntgi'kg, p.o.J amt chlorp'lleotiram � mHieaw. .p., 1 omg.�.kg) sigoiflcaotly lnhrlblted .; • • .... P•;OJ'.1001) doll!ldmt.L 
tnd1tced ca!iili_,ps,y b11:1 lhie extra··t dor.0£ inh:lbil l'.aloperidol -lnd11,:e-J, ca!ak'pry aw olstamu..r:-l.nd11:oo cootra:.:tir>fll 
tn 91alnl!a pig Uc-um U.sstt" Pm.P.Bnt1!1Df1 showc. tllat 1:1banolic mract of C'ippar, :n �,'lh" W. inhibl1c-d lhe
colllrad1le acti.'iJty of bistam rw. m 1-es.tdl of our work shov -s t.h11c dl4! el aoolk exuact pos.wsses an:uW:i.1aminic 
acrtvily. le CG!I be 0:1)0rle:I llta.t na.vor.oiif pra..mt lo the e.1(tract milY t;.:, m1p1,rta:11t :for n anl!ihjsfami.11,u: effr-n liilld 
t.hr,rerore rnilji �e- a role ini tl1e ;whma �fl' noont. 

1111!. Clinmi.cHn.e, lhlcpe:rldnl. Cataler5y, C.yp:1ris mormJ �- C.1tlnca pg l!l!l�mt.

INTRODUCTION: 
Hisl.itmine ls efemi,;J ti!I atmlllti'Jl �-ymptoms ialld 11l11"t"i!C 
rNClioos. Thi!)' are fllQMt mm()f.fablf' wm1 1dS'lam loo 
111roleri1!la'!. tmv t\'plcal reet1Jo115- ta llt:t.S al leq;iy can 
v.an , 1.hoch l:ndn.de m.11,fiilne or ll..enrl..clw. tro11bll! wuh
naSl'.I coa11,estion (Ir s.inus. fa11�1e.. •1e... stmnach 1�1w.s,
aboor:mal men..'ilflljjJ J>:?rkld. llaill51!L A:lld 'tum llmB.
Hislilm e is rbl! compound for lhl' t1nmmi.e resp1m
prod ICl!d b_ thi: ffliSl:OC) e • .\nUhlSli.!mUIC"5 .are a l)'?I! o[
m\Si!Cllllan which is often itsed to manage a diffoireJU
�·ari:ety of a!lergk problem.i ;n, · )"(ll!r b:Jd •.
An1iiliS1a.1udnl!s ar.:- drugs used for lml! t-ce11re.ntlon of
allergic :l'funltl.s. and a:llP..rBies 1·2• 

�et-.'ffl 011 l8.,U!i.202>ll ).11! Intcl 1:e 21.01.202.0 
A � oo0i'.C&21.120 .-n Rjf''f Al .rl�hl �,d 
�ilFC.'J.J .• r-,L,?,n .'lll!l T.:x.'?. !t.lZ.l. J(N_l·J-kJ.?-Uf77. 

DOl: ID.�l7lllftt71-391l�LfJ078t 

Hlsta.mime � artiva.ted by Mast Ci!l�s a.ct!l<.-.. Ho.11 a:ui 
b.i.sapJ11[s, �-Iii :illl1m11rmtom• :ar!."(I l!lrlfHfflffi mologlc 
mechan�ms 'A'hirn Con1ri:buw lo Al !!'13k iilld 
AftaphyJaxis Id!ectooml. Cat.il�sy ti,; a tU mis- of 2.111meJ 
,e,x:11 leoccis la� mpa-'il!d pos.11u.t! befru.cE' bl! rewii!ned Ms 
OO!mril posture. Calideps is ani indic�!KID of the 
l!:ctra�•ram illlnl :r.yndram!' oF mei:IK:Rlio inJ1ibltl9g 
id.apam.1D2rgic l!ansmis:s!on or hroogh, the reJea..'il.'- of 
hiisiamine 1:n,o cbe ihr·in�. A,•1uvr.-<la. A11 Indsaa fll!liidllf! 
med10d �hal tdl!11tlfll-d wanv ml!di.c:lm!S for HSI! lf.i tbe 
ruesoost� of ashm2, and allergy from imliB1?nrJ111s ll:fJllmal 
,. IJf[l.!-!i'. C:1ppnrl-s »J0./1,'JU � ·: blMMSiina l!J, fl;m 
Ceppitrldacer:e.,'Cappl!.f,an!Ri!' faanly. ',\'ld�y kMwn, es 
ltl1! urg� Ufl«. Hudmtl In Saruitnt and. Was ·t� In 
Mara1hl. CJpp:im 1JWrmil Wt,g.'lt ts dislribuil!d Im 
Mahara'iblra, Goa. K.amal.ak.a, Ta.mil Nadu a,!rl it .is 
frequem[y !l'mm.d m Km'kan imd Sri Lanka which _g,rm•,� 
rL.tJnr..ata • In tbE- hot dirr=ale. C.,•pp:nis rooot!# W:1g1U 
Fntlts are· s11b 'o.'llose or fi,VOid. 'fbe frrnn Cf"lflt11lm 

,•c-t'.al bur .. :Seells. ·:1pp:iris lihJrmfJ Ii� frntti exfrac 
cootatn.."i beta-sito.sternl. !-stad1yhJdn11i.. mlin. i5 well as 
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Novel lsocratic RP-HPLC l\.ilediod for Simultaneous Estimation of 

Berberine and Aloe-emodin 

Vandam1 Jain'". Leena Tandel. Rn·ali Somme
Depa:lmenl -1iro1�atl� l'.SSll!'fRCI!-, Orir.ml.al C.o3CeRJ! of Phamirat ', Sanpada. Na\·i M11m'llal. 

Matilar.i:ishtra J!l<l1D5·, l:ndLa. 
• Carres , dw r'\u11wr E-mi.lt: VlHliillina. ·ma•�oc .edit.in

ABSTRACT: 
Th.e pn::-:srot paper dc�crl!1c-s � nmreJ. Isom Lie. slmpl(>, preclsl! HC<:III.ile, iilll,d m I ISL r-e'tlersed-pluls,p bi_ ti 
p1?rfo:rmn1:11:e- Uqui:d: ct1ro,i.alailfrar--0�c (RP-HPLC) nu?t.h.ad �-el(lfll'Tl"-'11'l and \'llli.t:atloo fM s1Jmultsnru:t1s 

1i,an.ldtalive r--5ll matlori of bert�nli:<! .:.:nd a oo -('reTQ in tn. rmlvttil!rttal f,:imwlatt(m. Hm pmr--0sl!d 
c..f!trnm;.lngraphk e:,c rm11.t 0..-1 1,'illl5 cartric-d a.if 1�cralicallv us:n;q Cofflm5-11 CHi 15-0. ... '1.6mm) SH s.01m1 
cotmnn, 4be m.'.?1Hle phase 'ii/Rs ii nuxl�rre of o..a:5 \t pr:1113-s 1m t:1i11,·dro_11!!11 pti.0spt1iiile btdfor (pH ;u�111stL•d I{>
2.o tisJn,_11, izrlht:r-prur.oipbori · add): aci:-:-ioaUntl! Im .. ratio -or 60: -:o ,..,.,,, v ltb a f1m · c.;! of t m UrnJn artd colmrm
ovem arlj11sied m l-:J'C1,• ilb mte<.:llon vol1une mµl.. The ulira•irlolf'I ILIV'.1 dl!tec.�mni was carrl.z.il otal l!.' 225 '11lL 
The rl'ti!nlion time ,[!If bert� ne «rtd aim!- em(1d�n wa."'i fcmn,:l ro �. 78.i:'0..2: m.n a11d t 5 .,t!i::0.2 mm resir<l.'ctivl.'I"'·Cal�brat 1w rnr.l(!s werf.! linear O'.'f.!r I.he tl!ast@d rnmcentf,atl.on ranRC of� lf.l 2'tll R,1':mL. The• pres!?JJ[ st1iidv fl.'!\'C"i;ls.
lhiil llll!. :na-.;el i,socr:.11Jc HPLC m :� mf is. weU Viiill�ated, reli11111!!- and csi111 II.ti." usl!d for ro.tti:ne anal'!/5:ts. !1r 

berfmrime and aloe -(.,mod.In in pol_ ·herb;il fc11-r011:1l&lh:ms coota1n.lnB tit � pt! ·100.1:11stimen1s 115 a lb:"! of the 
1f18_red li::>JU.!i. 

KEYWORDS: B�berme. Aloo-erno;tln. HPLC. lCll guldelm1a�. VaJniatkm. 

INTRODUCTION: 
H!!rbal preparations Hte m.Edtdfl :PmJlMC:".HOOS, 
calllaml�B a clnp;h! pliln1 rir .a nur.:turl! of lvto or morn 
r!llffernol LJp!!s or mBdianal �•lants.1• HL•rtJ11L imedJc:srkk:.S. 
are li"atlill.ooal I)' H.'J.!-d .In vanous pnrts. of tfte- 1,mrW. bJ 
cum di:tT.en!{Jt d:isea.sc"S-! Ttrnre bi a gmat d,,>_mand fM f I! 

b2rbal medldrm-s from b□L� titQ de ··elnr•ing as w·•I a.-, 
dr!\-elop�d coimtrlc-s becattSe tJf tb2ir saic-�y. amd les ·l!r
sidl! effecl.5.1• S111.11dardl.7.aliom Is an lmporli!m HSfo:Ct of
maJnl�ning and a�i:�siog ti� id!?n1tl�·. purlt;(. (•ffl.cet)', 
g112ibty, and safc...i." of tltP.- 1:,otytu!rba forau·1t..h10.11 .. : . Thi;. 
siimc!arrl1Ziil1Dlli af 111.:ctll!Jjm.lucct can lli= achbeved onlw
f I.hr•)' ar.t• r:,· a!u-.c«:1 2J1 affill _ 1.C'tl using soptlL<iliclill!:d

mo 0m saelJ�tcal Le-r.lM1lfl[ tl!'S'. Ana1)•t;ca w.cbn.lq11 
sm::11 as ltigll- perfmmanrn li!ill d ch.rorna1,ugruph� 
Hr-LQ, thin-t·ye.r dtromato�·p:h" ffLC), llagh· 

parfam1211.c t.11i -layN cbrott1fll:og�by <Hl?TLC), and 
8.il:S chromatogri!'}th)' (CC) a e SDflll! oft� ,·e1uiible tools 
for quality control il!td staJ1dardi!r.aLo of a.I 
pnxluc 1• 

)/hlt!tnml nc HUH.21}2.0 

At:"4-..et..;:l oo t:!l.C6.2l'lID •l".I R_gl-Tf l\l rl!!ht IaBV11d 
:t?�•;-n:.!J ,1 

. •  l'h,;o.r.n ,T.VJ T'"'·... :l?i. ,'J(:l} u5,.f,J!i.'. 

001: IO.!:it.S8•0971 IWX.�lll[.OOlli.7 

Tl!!:· !iQIE ed rnar9:l!t!?ll prl!paratlon fE,·m:lil.lX' ca:ps1tl1:.l ts ii 
w�ll-lrn.<1'A'lli p.1 ·J1ci:1Jai forrr11i11iltlo1L ,m:--:1 far IL11!fJrn! 
dlsordc..cs, ropro1!11div Sj"!i� ml probl"BIS, iifl1L
lmt1amifflliil1Jf}", Prtdomem�I defot:L'i, an-:1 rn1en!:.iru11l 
dl5tJrdC{'.;.. This foratul.clm11 contaln1; 9 • rty cnufu .drns!:. 
ro Lh _ hytom:1isl:llu1?1Lt from wJurll 1W•I.,• 101porli1n1
�ytocr.mstUr. ll-1:; 'i'o'l!CI.'- S(!k-ctc-d fm -qi1antlflcati.at1 
l?;c·ml!ly b!'Jl>�r!llU'! ( TiJ.TfJS/XJJ":l rnr,it[oJt:1) am1 &ID!!· 
,emol.!in U,'llt'n•r,'l.l. Bi•rbl!n " posse!:\."it-5 .,n

l!tf1illl1!1tii'IC!r}', Md &."ltlaxldant proper les1 i_ Alot•
emal.!lm Is H!IXlrtl!cl 10 pos._�ss a.ml-lnlli;mma1ory, 
an'bfam�e:l, Rntlrnltrobiw, and :iirt1a:1Ja,;.."iic-r.la3 
propt!rtil?S'r, 12 

Th_(' pr.eS1?1t4 .smdJ fua1s!!s 0111 ti " slilndardizal ion of 
p;i-._dtC·dlld for, • .I Uo11 lis.:mg lhl' HPI..C ml!'-1bod f(!I! cit>:�
sm1ul:la'1001� !?StimallOli of berbef1!111! anti :iila!!-f!.111fllhn,_ 
UU!r11t1u.• SUif','t°?'{ w.·ealed �hill tt�r,e are- �Vt21ill OOCll'iHC 
HPLC metbi:-:1 r« qr n.1lfle21mn -of bl!rbt!ri.11� amt aloo
-1?macllr1 :alo.r� or in combr11a km w1l:tt other 
JMly!t.Konst:U1eer .. 1:/ 31

"'. Few HPL( methods Ml' also 
r<l!pDFlro rm simult.11..oous l!Slhlllt'.UMI er berbl!rtll£' am1 
.aloe-emotlin llul �1sut9 y.adlt'fll 1m:.Jule ptiase1� 1 l;ul 5ll 
rar no i!iOcriJ1ilc I £PLC methoo li,as bl'l!n ri!piwll!d for 
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Abstract 

Non:st«oldal anti-inflammatory drvgs (NSAIDs) 
used for tnatment of pain and fever nU.ef an 
9f!.'nttally bitter in taste. lbupro� is an NSAJD, 
Mlonging to U. class of propiontc odd derl11otlvu. 
Conventional sol.id dosage forms such as tablets and 
a:,p�li!!f with bltttr ,to� aM not palatob�; o&a 
¥ri.atrlc and peatatric potlent population u.sually
su(fr.r from swaUowing dl.ffkultles b«ause of the
.fLR and weight of the• domge form!l. Tm objf!di.11e
of tM study was to formulate ta.rte masked orally
d&ln�roting gron1'ltt. of lbuproftm wlth pol�r
and low melting wax.es using melt granulation
tttlmlqu� Formulotlom uslng steorlt otld with
Eudraglt EPO and combination of dlff,!nnt types of
waxes such as glycsyl mono!tftH'atf!', glycayl
Mh#:nott with .sttarle odd w� pttpattd for
ef(tttJ� ta� masking of tM drug. The ratio of
Ibuprofen and $1Hrk add 1: 1 Will ab� ro give
optimal rnult in madting tM bitter ta.rte and
obtained d-nlred ln lllb'O ttlf!Mf!.. Thi! granu�s Wttf!
found to ba11e uttHfflt flow properti.ttS. The in 11itro
mNsf! of thegronulfl was c:ompar«I with marlcetftl
tablff. Optlmind formulations of granuln showed
90% ttl.ease of Ibuprofen ln 60 mins which is
comparable- to that of the marketed tabltt.

Kqword;_ orally dl5btregratlng granules; ibuprof,m; 
mdt granulation; taste masking; glyceryl 
monosmarate,; gtycnyl behfflale; :stnri.c add; 
Eudraglt EP 

?Y 

1.tNTRODUCTION

Naturally occurring biner drugs aeate import..int 
challenges for foonulati.oni scientists .and pharmaceutical 
industry_ This is b@.c.;1use it indirocdy becomes. the 
deciding factor in the comp!ia,Ke of the formulation. 
mainly by the paooiatf"ic and geriatric population thus 
affecting tho pharmacotherapy. In order to accomplish 
desired palatability,. addition of flavors and sweeteners 
is required but has its own limitatiom; also might not be 
efficient eoough to effective!y mas.k the taste buds. 
Therefor@ va:ious technological processes are 
implemented in formulation development in th@ field of 
taste masking.[1] 
Various. minhods am @mplored for effiKtiYe taste 
masking sudl as. use of flavours .ind sweeteners. 
micmll'ncapsula:tion, compie-xatio11 with ion @Y..change 
resins. use of inwlub!e prodrug, formation of inclusion 
complexes, gelation, granu!atioo .�nd colloidal 
dispersions such ,1s liposomes, multiple emulsions etc. 
Along with the objective to give better patienl 
compliance, farmul.ition scientists also aim at the 
pr,oces.s and formulation to be e-eonomical. rapid aod 
@Mi)I'. i,wof,.;ing l@ast number of equipment arid 
processing s.teps with minimal us@ of excipients without 
advetse-ly affecting the dru9 and its bioavailabi!ity.f2] 
The demand for O.fally disint@gf.lti:ng dosage forms has 
enormously incr@.as@d particularly fm g@riatric and 
paediatric patients. who experience d:iffiw!ty in 
swa!lowing tabl:ets. and capsules. Orally disinteg,ating 
dosage forms provide patients with more conveniem 
means of taking their medication thus setving as an 
effective alternative for such patients. 
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Introduction 

Gre3!. cli;;.'lm1J:•· in·:oh"'€!:- :.imp]e ;md em:immn:ntally 
criendl.y ;;ynilietic ;;spt!'�is •xith chemiczl. pn.-..cesse; 2nd 
products. mroogh !he in•,:enrion of mr:.-� r,2.actiom. tnJ.t -:m
intSB�!;)' th: <le3ired �'lo---<ilc.1::. aid d!:'.:reas.e the by-p.rc-imc'..3, 
a.=. w-eH as a ne-.v syntlreti.� prace-.:rure drat can ::lr:.arr-.line
oper.a:�cr:.s :in chemicil prod�ticm. [l, "� Greener
appwaeh-:!5. :i.."1 .:irgan.ic sy:uthe32. <:lway5 h�lp o--:ercc:n� the 
me and g;merari-;:m. oftc-xic and hanmi.o1.15 rub;�,a; i.l'hich 
i.D.":ol-,e fue �., of n,;:,n-t,;:o,;ic:, and u:,;;,}..--pellil�'e bic,;:atal:y.;;t;. 
Tu- react:ic-� h;n-e b-een E}:ia..'1S1\·:l}· m1.-��ated in
or�ar..ie ;ynthe�i .. pP .. marily ifoe li'O their ;.bi ·!}- to §,:,ll:;I;:t-e
,;;omple.a;.; molecul.es. from ;.:mple s,tt,rting ma.teria}:; '.6Wg ;a 
one-step re;.;crio� � 3, 4' =. 
-�- ela;s c.f CCl:lll!eJ:,E.,!j ooer�yde,:;. h'!.0'fin a; philazinones
=Xhibit;; �:ii.fie.mt b�clcg�:aJ ad:i-ity. Ph1halazinone:- :are
med to tre;;.t .a ".c.de ran1;e of i.lln::=e,. wduilio� di.ac-c;:te, [ 5 .. 

;-)I 
Pr�11',., .. �,n ..... ,. 

61, .iitruw. :-, s:, h..<>p,Jtifa B =9], h�a.ti..tE B [l �,), ,.-.a.sc·.tlar
hypertension J · j, and a:rrhyth .. _""1ia [12]. Fbthalazmo1;es. a.ls.:.
funcb..nn � effi.ctr.:e .:mr.rrnic:rcbi.al ag.enfa and pol}·{ADP
nbo�)p::i}ym=Z�l mh:ibit.:w=,. and they are ll!>:!M
int.;!i.-me:fute, in t1i! 1::,11the:ij;. c-f VEGf il'.'.mbitor,; [BJ.
A_.,.,.lasti.ne., a pb.th.ilaz.u:,l)ne drri".-atJ....-::., .1.,, a 1xell-kncr;u:. 
anfull&-'�� aid ;mtil,i,,-tamir..i.c medic.ati0n. 
Th.e �ynth� of phtl,..al.arinone;;. can � ac�0mplish'c?d iu ;. 
tlUmrer ,of way:,, i.J:1dudmg }'s!lca.dJiti.cw. [14-18 ., ti:!dm:ti...:-n
� · 9-.::::ci=, e:ydocond�n �11 l 3l:l.d bwte:cl>..no]og'b:aj 
m=ii:wds (:Z:2]. These ::n�, hou:e·;er, frequ.enri�· <i!r!tai:
potent .acids � ba3es., har;;h r:.action eu1'1I'C!:llr.zllt� .:mci
prdor.ged rea.cticn. titnea, ;;;mc-rJ§ other thing�. Tu� crea.tic-1;
c-f ne"i\ prcce;;se;, fur the =-:-nm:ais of. pbd1,ah::m,,;:,ne;; � 
pre"'ei:� 61.le to ft,_,2 :ihortrol:l'illl? c,f the repczwd ma'1.)ds_ 
In keE;pi:Dg ,.r,ith .om ,mgomg mr�e;t iL th; crgi� of 
pro.:::edm-�"' for me synthesi; cf biologital:J:- .. i�cant 
hetero.:::,,.--c:]jc cc•mpc-Ullds [13-.::-u

L f: :ii:'s_iliG� 
0 ·('\
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Abstract: The: pres1mi manLtScript descrioos a r.i!ipjd, noi,.·e!, simplE!, precise . .icc11rntc,, and robust HPLC method 
devcfopment and vaJidatjon for simultaneous estimation or ah>e- cmooin, rbt!<in .. and piperine- in a po!yherba.l 
FonnufatiorL Th.Ee: proposed c.hromatographic metboo was ci!irri�d oLtt isoc:ratkall)', in a short nm �ime of EO 
minutes 11S.ing Prnnlosil C.1� (250 :t-' -4.6 mm) SH 5.0 13m, 11S,ingmobife pha.se arntcmi�rifo and water ([l.05% 
orthophosphoric ocid) in the ratio 55:45-. flow rate was set at I mL'min, and'. the l,

'"1,/ C:le;eclion was at 2:S.7 nm_ 
R,e�i:-ntion lime of afoe emodin, rhein and piperinewas found to be 7 .0&t :t 0.2 min, 7 .580 = 0.2 min and 8.SOO 
= 0-2 min rt.-spec1.ive -ly. Calibration cmves \>WJ't' linear over the com::�ntration ran e of I to 
30µgimL.Reg,n::ssion coernciem were 0.99-8. 0.906. 0.999 for afoe .e-modin, rhein wnd ptperiut'respt"Ctive-ly. 
This.stHdy r-eveals: tha:t the dcvelopedmethod ,.\·as. wdl val.icla.1ed. rntiable and am h,i:, 11scd to for routine analys.i'!. 
of aloe emodin, rhejn an.d pip•�r1ne- in poiyherbaJ formulation.�. thus conforming to the need of rnsuJing safery 
and qm1lity· of herbal formn!ations. 
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rl.\TRODUCTION 
Medicinal hecrbs. are indi:spm�hlc part o[ human society to prnvcn� .and cure dis.east.>s. from ti!.'f besinuting of 
dv!li:zati-on 1 .MedkinaJ plants ;play significant ro�e in v,mld !heallhcar,e-2. ,•\c,:ording to World Hcahh 
Organization WI 10 &(¥%, of the world's population c11rrently US£5 herbal dmgs for major bt:".tlth.care3. 
Demandfor h�rhal medmdnl!S have increased in d!:!veloping as weH a:;. de-V£·1opcd coimtrie:;. for plimatj' heahh 
care due to their wide biologtc.ai activities, mediclEbill properties., safety and lo•,,, costs4 . Sta.ndill'dizalion of 
hcrbai medicint:!'.'l i:s e-ssentia3 in ordff to assess quaHty of praducts5• Aru:t1}'tical m1::thod -s11.c:h a� high 
performance Uq11id cb.rorn,atography (HPIL.C) is ooe of the most \raluabhi tO<!I fm qnallry ca1mml and 
standardization of herbaE products 
The seiected fommEationof Ccmstiikalp tablets conlairu; Cassia a.ng,istifo!ia, C�rc_yrrhixi'I glabra, FCH!nicuh1m 
1-n/.-r;u, , Piper ni,gnmt Zin,,;lbl,r offic.ii1ale, Cassia fistula, formi!!illi,1' chebr1ia. Tc•rmilJiJlia bde,ka, Emblica
olTicinali.5, and Ricirms ,comm mis. Aloe emod'in and rhein 'bckmg lo class of ;mthra.qniinmi,es. The formu.latian
is used for ircatn-1m1 of c011s.t.ipaticm. the @ffe.et f which js mai.n]y attribu1ed to the m11hra{J11Enont!s, whiie 
pep-per i.-s weU doc11mentt'd ilS. il biaavaifability enhancer and �he.eforn finds role En many bt?rbat fomm1ations. 
Apart from purgiltlve property, rhdn and aJoe emodin are rcpom--d to po:;.s�,;s hepatopmtc<tive pmpen/·8• 
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