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b'O{ zAb

o; cg';Gwfgzfnfdf jflif{s ?kdf ePsf cWoog, cg';Gwfg, k|df0fLs/0f tyf pknlAwx? ;/f]sf/jfnfx? 

;dIf k'/\ofpg] p2]Zon] of] k':ts k|sfzg ug{ kfpFbf xfdL cToGt xlif{t ePsf 5f}+ . ut jif{ h:t} o; jif{ 
klg o; cg';Gwfgzfnfn] lj:t[t k|ult ;lxtsf]] k':ts k|sfzg ug{ nfu]sf] Joxf]/f hfgsf/L u/fpg rfxG5' .

hl8a'6Lx?sf] ;f/tTj Pj+ ;'ulGwt t]nx?sf] klxrfg, k|df0fLs/0f, u'0f lgoGq0f tyf ljb]z lgsf;Ldf o; 
cg';Gwfgzfnfn] ljut b]vL g} ljz]if e"ldsf lgjf{x ub}{ cfO/x]sf] 5 . jg:klt ljefu cGtu{t /xL o; 
cg';Gwfgzfnfn] cg';Gwfgsf dfWodaf6 jg:klt ;|f]tsf] ;+/If0f, ;+j4{g, ;b'kof]u tyf k|jw{gsf If]qdf 
dxTjk"0f{ e"ldsf lgjf{x ul/ cfPsf] 5 . cWoog, cg';Gwfgaf6 hl8a'6Lx?sf] cf}ifwf]kof]uL u'0fsf] dxTj 
phfu/ x'g] / o;sf] pkof]uaf6 b]zdf cfly{s ;d[l4 Nofpg cfufdL lbgdf cem j}1flgs, pknlAwd"ns Pj+ 

k|efjsf/L ?kdf sfo{qmdx? ;+rfng ub}{ hfg'kg]{ cfjZostf b]lvG5 .

;fj{hlgs ;]jfnfO{ k|efjsf/L / u'0f:t/Lo agfpg o; cg';Gwfgzfnf ISO/IEC 17025:2017 af6 k|df0fLs/0f 
ePsf] 5 . k|of]uzfnfn] xfn;Dd cf7 j6f kf/fld6/df Accreditation k|fKt ul/;s]sf] / cfufdL lbgdf o;nfO{ 
yk lg/Gt/tf lbg] nIo /x]sf] 5 . o; jflif{s k|ltj]bgdf ;dfj]z ul/Psf cWoog, cg';Gwfg tyf cGo 

lqmofsnfkx? ;DaGwL clen]vx? ;DaGwLt If]qdf sfd ug]{ j}1flgs, cg';Gwfgstf{, pBf]uL Jofkf/L Pj+ 
;j{;fw/0fnfO{ pkof]uL x'g] ljZjf; lnPsf] 5' .

cGTodf, k|ltj]bg tof/Lsf] qmddf dfu{lgb]{zg ug'{x'g] ljefusf dxflgb]{zs >L ;GhLj s'df/ /fO{ Pj+ pk 
dxflgb]{zs >L df]xg b]j hf]zL k|lt xflb{s cfef/ Jotm ub{5' . jflif{s sfo{qmd ;Dkfbgdf ;xof]u ug'{x'g] 

cg';Gwfgzfnfsf ;Dk"0f{ sd{rf/L wGojfbdf kfq x'g'x'G5 / o; k|ltj]bg tof/Ldf ;xeflu ;xfos cg';Gwfg 
clws[tx? >L r]tgf vgfn, >L k|bLlksf cfrfo{, >L nId0f e08f/L, >L s[i0f s'df/ ;fx, >L /fh]Zj/  
/lh+tsf/ Pj+ cl;i6]G6 s]ldi6qo >L lbk]z pk|]tL vqL, >L zfGtf ;fksf]6f / ;l/tf kf}8]nnfO{ ljif]z 
wGojfb Jotm ub{5' .

wGojfb

b]jL k|;fb e08f/L
sfof{no k|d'v



jflif{s k|ult k|ltj]bg @)&^÷)&& 7
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!= k|fs[lts ;Dkbf cg';Gwfgzfnfsf] kl/ro

k|fs[lts ;Dkbf cg';Gwfgzfnf (Natural Products Research Laboratory - NPRL) jg:klt ljefu cGt{ut lj= ;= 

@)!( ;fndf zfxL cf}ifwL cg';Gwfgzfnfsf] ?kdf :yfkgf ePsf] xf] . jg:klt ;|f]t cGt{ut jfg:klts 

/;fog, cf}ifwf]kof]uL h8Lj'6Lsf] cWoog, cg';Gwfg tyf ljsf;sf] nflu k|ljlw ljsf;, h8Lj'6L, jg:klt 
hGo pTkfbg cf}ifwLsf] u'0f:t/ cWoog tyf lgoGq0f ug]{ sfo{sf] nflu :yfkgf ePsf] lyof] . lj=;= @)%) sf] 

;f+u7lgs ;+/rgf kl/jt{gsf] ;dodf o; k|of]uzfnfsf] gfd kl/jt{g u/L k|fs[lts ;Dkbf ljsf; dxfzfvf 
/ jg:klt ljefusf] lj= ;+= @)%^ df ;fu+7lgs ;+/rgfsf] k'g{ljsf;df o; k|of]uzfnfnfO{ k|fs[lts ;Dkbf 
cg';Gwfgzfnfsf] ?kdf /flvof] .

g]kfn ;/sf/sf] lj= ;= @)&% sf] ;fu+7lgs k'g{;+/rgfdf ;+3 cGt{ut /x]sf] o; cg';Gwfgzfnfn] :yfkgf 

sfn b]lvg} jg:klt >f]tsf] /f;folgs ;+/rgf, h}ljs c;/ Pj+ cf}ifwf]kof]uL jg:kltsf] cWoog, cg';Gwfgdf 
s]Gb|Lt eO{ tt\ ;DaGwL k|ljlw ljsf;sf ;fy} ;fj{hlgs ljZn]if0f sfo{df u'0f:t/Lo ;]jf k|jfx ub}{ cfPsf] 5 .

nIo M 
k|fs[lts >f]tsf] ;du| ljsf;sf nflu jg:klt >f]tdf cfwfl/t pBf]u tyf Jofkf/sf] k|j4{g ug]{ x]t'n]  
jfg:klts >f]tsf] /f;folgs, h}ljs cWoog, cg';Gwfg tyf >f]tsf] pTkfbg ljsf;sf] k|ljlw ljsf; ug]{ 
u/fpg] Pj+ tt\ ;DaGwL ;]jf k|bfg ug]{ .

p4]Zo M 
à jfg:klts >f]tsf] jfof]k|f]:k]lS6Ë ug{' .

à jg:klt >f]tsf] /f;folgs ;+/rgf Pj+ h}ljs c;/sf] cWoog, cg';Gwfg ug{' . 

à jg:klt tyf jg:klthGo pTkfbgsf] Jofkf/ k|j4{gsf nflu cWoog, cg';Gwfg ug{' . 

à jg:klt >f]tdf cfwfl/t pBf]u tyf pTkfbg ljsf;df ;xof]u ug{' . 

à h8La'6Lx¿sf] d"No clej[l4 (Value addition) sfo{df ;xof]u k'¥ofpg' .

à jg:kltx¿sf] cfk"lt{ >[+vnf Joj:yfkg (Supply chain management) df ;xof]u ug{' .

à jg:klthGo pTkfbgsf] u'0f:t/ tof/ ug{' . 

sfo{qmd÷ultljlw M 
à jg:klt÷h8La'6Lx¿sf] gd"gf ;+u|x u/L Do"lhod Joj:yfkg ug]{ . 

à jg:klt÷jg:klthGo pTkfbgsf] kmfdf{sf]Ugf]i6Ls cWoog tyf klxrfg sfo{ ug]{ . 

à jg:klt>f]tsf] /f;folgs ;+/rgfsf] cWoog, cg';Gwfg Pj+ clen]vLs/0f ug]{ . 
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à jg:kltx¿df kfO{g] /f;folgs tTjsf] cWoog, cg';Gwfg tyf k|zf]wg k|ljlw ljsf; ug]{ . 

à jfg:klts /;fog tyf jfg:klts ;f/tTjsf] kmdf{sf]nf]lhsn tyf h}ljs c;/sf] cWoog, cg';Gwfg 	
   Pj+ clen]vLs/0f ug]{ . 

à ;'ulGwt t]no'Qm jg:kltx¿s]f cWoog, cg';Gwfg tyf ;"rLs/0f ug]{ . 

à jg:klt tyf jg:klthGo pTkfbgx¿sf] u'0f:t/ lgwf{/0f, u'0f:t/ ljZn]if0f ljlw ljsf; tyf u'0f:t/ 	     	
   ljZn]if0f ug]{ . 

à u'0f:t/ lgwf{/0f ;+oGq ljsf; ug]{ . 

à ;/sf/L, u}/ ;/sf/L ;+3 ;+:yfx¿nfO{ ;'ulGwt t]n, jfg:klts /;fog, ljZn]if0f ljlw cflb af/]

   k|fljlws 1fg tyf ;Lk lbg] . 

à ;/sf/L Pj+ u}/ ;/sf/L ;+3–;+:yfnfO{ ;fgf cg';GwfgfTds hLjx¿ d';f, v/fof] / lulglku 		

   cg';Gwfg sfo{sf nflu ;Dej ePdf pknAw u/fpg] .

à ljleGg ljZjljBfnosf ljBfyL{ Pj+ pBf]usf k|ltlglwx¿nfO{ k|fs[lts ;Dkbf tyf u'0f:t/ ljZn]if0f 		
   ;DaGwL tflnd pknAw u/fpg] . 

à k|fs[lts >f]tdf cfwfl/t pBf]u Jofkf/ k|j4{g ug]{ x]t'n] h8La'6L tyf ltgsf ;f/tTjsf] u'0f:t/  
   ljZn]if0f Pj+ k|df0fLs/0f sfo{ ug]{ .
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#= k|fs[lts ;Dkbf cg';Gwfgzfnfsf] sfo{ ljj/0f

!= jg:klt cg';Gwfgsf] If]qdf ul/g] ;Dk"0f{ cg';GwfgfTds sfo{x¿sf] ;dGjo sfod u/L sfo{ ;+rfng 

ug]{ .  

@= b'n{e jGohGt' / jg:kltx¿sf] cGt/f{li6«o dxf;lGw (CITES) tyf g]kfn ;/sf/sf] ljleGg P]g 

lgodx¿n] ;+/lIft ul/Psf jg:kltx¿sf] k/LIf0f tyf ljZn]if0f ;]jf pknAw u/fO{ gLlt lgodx¿sf] 
sfof{Gjogdf ;xof]u ug]{ .

#= h8La'6L, jg:klt cflbaf6 cf}ifwf]kof]uL / cGo ax'pkof]uL /f;folgs kbfy{x¿ pTkfbg ug{ cg';Gwfg 
sfo{ ug]{ . 

$= pTkflbt /;fogx¿sf] u'0f:t/ k/LIf0f tyf lgoGq0f / k|ljlw ljsf; ;DaGwL sfo{x¿ ug]{ .

%= jg:klthGo kbfy{sf] u'0f:t/ k/LIf0f sfo{nfO{ k|efjsf/L agfpg cfjZos sfo{qmd ;+rfng ug]{ . 

^= k|of]uzfnfnfO{ cGt/f{li6«o u'0f:t/ (ISO/IEC 17025:2017) cg'?k ;+rfng ug{ cfjZos sfo{qmd 
;~rfng ug]{ . 

&= sfof{nosf] cfufdL jif{sf] k|:tfljt sfo{qmd ah]6 tof/ u/L ljefusf] of]hgf zfvfdf k]z ug]{ / 

:jLs[t sfo{qmdsf] sfof{Gjog of]hgf tof/ u/L sfo{ ;+rfng ug]{ / u/fpg] . 

*= cWoog  cg';Gwfgsf nflu v/fof], lugLlku, d';f tyf dfO;x¿sf]  pTkfbg tyf ;+/If0f sfo{ ug]{ .

(= lj¿jfsf] ck|zf]lwt, cw{ k|zf]lwt efux¿sf] klxrfg u/L afX\o ;]jf pknAw u/fpg], ;+slnt lj¿jfx¿ 

Museum df /fvL ;f]sf] Joj:yfkg ug]{ .

!)= ;'ulGwt t]nhGo lj¿jfx¿ ;+sng u/L ;'ulGwt t]n Extraction tyf ;f]sf] k|ltzt lgwf{/0f u/L 
Physico-chemical u'0fx¿ cWoog ug]{ .

◆ h8La'6LhGo lj¿jfx¿ ;+sng u/L tL lj¿jfx¿sf] ljleGg ;f/tTj lgsfNg] .

◆ ;f/tTjdf /x]sf ljleGg /;fogx¿ kQf nufpg] .

◆ ;f/tTjaf6 pkof]uL /;fogx¿ 5'6\ofO{ kl/df0f ;d]t kQf nufpg], h8La'6L tyf ;f/tTjsf] cf}ifwLo 
u'0f kQf nufpg cGo zfvf;Fu ;dGjo u/L cg';Gwfg ug]{ .

◆ gful/s j8fkqdf pNn]v eP cg';f/ kmfO{6f]s]ldsn k/LIf0f tyf ljZn]if0f ;]jf pknAw u/fpg] .

◆ ;'ulGwt t]nhGo lj¿jfx¿ ;+sng u/L ;'ulGwt t]n Extraction ug]{ .

◆ ;'ulGwt t]nsf] k|ltzt lgwf{/0f u/L Physico-chemical u'0fx¿ kQf nufpg] .

◆ cWoog, cg';Gwfg kZrft pko'Qm k|ljlw kfO{n6 :t/df ;'ulGwt t]n pTkfbg ug{ l;kmfl/; ug]{ .

◆ gful/s j8fkqdf pNn]v eP cg';f/ k/LIf0f tyf ljZn]if0f ;]jf pknAw u/fpg] . 

kmfO6f]s]d]i6«L zfvf 

;'ulGwt t]n zfvf
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◆ h8La'6LhGo lj¿jfx¿af6 ;f/tTj k|zf]wg ug]{ k|ljlw kQf nufpg] .

◆ h8La'6LhGo lj¿jfx¿af6 pkof]uL (Marker Compound) /;fog 5'6fpg] k|ljlw kQf nufpg] .

◆ cWoog, cg';Gwfg kZrft pko'Qm k|ljlw kfO{n6 :t/df pTkfbg ug{ l;kmfl/; ug]{ .

◆ ;/f]sf/jfnfnfO{ k|rlnt P]g sfg'gsf] clwgdf /xL k|ljlw x:tfGt/0f ug]{ . 

◆ cWoog, cg';Gwfgsf nflu ljleGg zfvfx¿ ;Fu ;dGjo u/L h8La'6LhGo lj¿jfx¿ ;+sng  
u/L tL lj¿jfx¿sf] klxrfg ug]{ .

◆ ;+slnt lj¿jfx¿sf] kmfdf{sf]Ugf]Z6Lsn (Microscopic, Macroscopic, Powder Analysis etc.) cWoog ug]{ .

◆ lj¿jfsf] ck|zf]lwt, cw{ k|zf]lwt efux¿sf] klxrfg u/L afXo ;]jf pknAw u/fpg], ;+slnt 
lj¿jfx¿ Museum df Joj:yfkg ug]{ .

◆ v/fof], lugLlku, d';f tyf dfO;x¿sf] pTkfbg tyf ;+/If0f sfo{ ug]{ .

◆ cWoog, cg';Gwfgsf nflu zfvfaf6 dfu eP adf]lhdsf] ;fgf hgfj/x¿ pknAw u/fpg] .

◆ afXo ;+3, ;+:yfx¿af6 dfu ePdf o; sfof{nosf] gful/s j8fkqdf pNn]v eP cg';f/ ;fgf 
hgfj/x¿ pknAw u/fpg] .

◆ jg:klt jf jg:kltaf6 pTkflbt j:t'sf] k/LIf0f tyf ljZn]if0f ;]jf lbg] .

◆ b'n{e jGohGt' / jg:kltx¿sf] cGt/f{li6«o dxf;lGw (CITES) tyf g]kfn ;/sf/sf] ljleGg P]g 

lgodx¿n] ;+/lIft ul/Psf jg:kltx¿sf] k/LIf0f tyf ljZn]if0f ;]jf pknAw u/fO{ gLlt lgodx¿sf] 
sfof{Gjogdf ;xof]u ug]{ .

◆ ;]jfu|fxLn] jg:klt jf jg:kltaf6 pTkflbt j:t'sf] b]z aflx/ k7fpg kg]{ eP To:tf] kbfy{sf] 
k|df0fLs/0fsf] nflu o; sfof{noaf6 lgDg lnlvt sfo{x¿ ul/G5 .

◆ ;]jfu|fxLn] ;]jf dfu]sf] :yfgdf uO{ gd"gf ;+sng u/L l;n ug]{ .

◆ ;]jfu|fxLn] k|of]uzfnfdf cfO{  ;]jf dfu]df gd"gf ;+sng u/L l;n ug]{ .

◆ ;+slnt gfd'gfx¿sf] ljZn]if0f kZrft l/kf]6{ lbg] .

◆ k|of]uzfnf ;DaGwL cGt/f{li6«o u'0f:t/ (ISO-17025:2017) adf]lhd ;]jf k|jfxsf nflu cfjZos 
sfo{qmd ;+rfng ug]{ .

k|ljlw ljsf; zfvf

kmdf{sf]Ugf]zL zfvf

Plgdn xfp; zfvf

;fj{hlgs ljZn]if0f zfvf 
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◆ h8La'6LhGo lj¿jfx¿ ;+sng u/L tL lj¿jfx¿sf] ljleGg ;f/tTj lgsfNg] .

◆ ;f/tTjx¿sf] ;fgf hgfj/df afof]s]ldsn (Antidiabetic, Hypolipidemic, Anti-cancer etc.) cWoog, 

cg';Gwfg ug]{ .

◆ ;]jfu|fxLn] dfu u/] adf]lhd gful/s j8fkqdf pNn]v eP cg';f/ afof]s]ldsn k/LIf0f tyf  

ljZn]if0f ;]jf pknAw u/fpg] .

◆ k/Dk/fut tyf cfo'j{]lbs 1fgdf cfwfl/t cfw'lgs xa{n cf}ifwL tyf pkof]uL s:d]l6ssf] kmd{"nf 
ljsf; ug]{ .

◆ kmd{"nf cg';f/sf] cf}ifwL tyf pkof]uL s:d]l6s (Tablet, Capsule, Cream etc.) tof/ ug]{ .

◆ tof/ ePsf cf}ifwLsf] Clinical trial ug]{ .

◆ ;/f]sf/jfnfnfO{ k|rlnt P]g sfg'gsf] clwgdf /xL kmd{"nf pknAw u/fpg] .

◆ h8La'6LhGo lj¿jfx¿ ;+sng u/L tL lj¿jfx¿sf] ljleGg ;f/tTj lgsfNg] .

◆ ;f/tTjx¿ k|of]uzfnfdf kflnPsf ;fgf hgfj/df ljleGg kmdf{sf]nf]hLsn (Toxicity, Anti-ulcer,  

Anti-counvulsion, anti-diarrhoeal etc.) cWoog, cg';Gwfg ug]{ .

◆ gful/s j8fkqdf pNn]v eP cg';f/ kmdf{sf]nf]hLsn k/LIf0f tyf ljZn]if0f ;]jf pknAw u/fpg] .

◆ ljefu cGtu{tsf ;Dk"0f{ sd{rf/Lx¿sf] JolQmut kmfO{n nufotsf ljj/0fx¿ ;'/lIft ;fy /fVg] .

◆ sd{rf/Lx¿sf] sfh, labf nufotsf ljj/0fx¿ ;'/lIft /fvL xflh/ /]s8{ cBfjlws ug]{ .

◆ sfof{nosf] k|zf;lgs sfo{sf] l;nl;nfdf cfOkg]{ ljifodf zfvf k|d'v ;dIf /fo ;fy l6Kk0fL  
k]z ug]{ .

◆ sfof{nosf] ef}lts ;DklQsf] ;'/Iff ug{ lgoldt ?kdf kfn]x¿nfO{ kfnf] kx/fdf v6fpg] .

◆ sfo{ ljj/0f ;Fu ;DaGwLt kq a'emL btf{ ug]{, k7fpg] kqx¿ rnfgL ug]{, kqx¿sf] kmfO{lnª  

;DaGwL sfo{ ug]{ .

◆ sfof{nosf] nflu cfjZos ;fdfgx¿ vl/b ug{ / cGo k|of]hgsf] nflu ;d]t cfjZostfg';f/ 
6]08/ jf af]nkq cfJxfgsf] ;"rgf k|sflzt ug]{ / /]s8{ /fVg] .

◆ vl/b e} bflvnf x'g cfPsf ;fdu|Lx¿ lan adf]lhd ?h' u/L :6f]/ bflvnf ug]{ / k|dfl0ft u/L 

e'QmfgLsf] nflu lan n]vfdf k7fpg] .

◆ dfu / :jLs[lt adf]lhd dfn;fdfgx¿ lgsf;f lbO{ clen]vdf hgfpg] .

◆ sfof{nosf] rn–crn ;DklQsf] cBfjlws nut /fVg] lhG;Lsf] lg/LIf0f u/fpg] / j]?h' km5\of}{6 

ug{ sf/jfxL ug]{ .

afof]s]ldsn zfvf 

kmd{"n]zg zfvf

kmdf{sf]nf]hL zfvf 

k|zf;g zfvf 

:6f]/ ;DaGwL sfo{ 
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◆ cfo Joo / w/f}6Lsf] ;|]:tfsf] dfl;s ?kdf n]vf /fVg] .

◆ cfGtl/s n]vfk/LIf0faf6 b]lvPsf q'6Lx¿ sfof{no k|d'v ;dIf k|ltj]bg k]z ug]{ .

◆ cfGtl/s n]vfk/LIf0f ubf{ s'g} uDeL/ k|sf/sf cfly{s clgoldttf / /sd lxgfldgf ePsf] 
b]lvPdf t'?Gt k|ltj]bg u/L k|fKt lgb]{zg cg';f/ ug]{ .

◆ clGtd n]vfk/LIf0f ug{'cl3 cfGtl/s n]vfk/LIf0faf6 cf}FNofPsf] a]¿h' / tT;DaGwdf ePsf] sf/jfxL 

/ zfvfsf] wf/0ff sfof{no k|d'v ;dIf lnlvt ?kdf k]z ug]{ .

◆ clGtd n]vfk/LIf0fsf] nflu >]:tf tof/L /fVg] .

◆ /fh:j ;DaGwLsf] n]vf /fVg] .

◆ clGtd n]vfk/LIf0faf6 b]lvPsf a]¿h'x¿ lgoldt jf c;"n ug{' kg]{ eP ;f] ;DaGwLt sfd ug]{ .

n]vf ;DaGwL sfo{
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$= Pharmacognostical Study  / Do'lhod Joj:yfkg

dxTjk"0f{ hl8a'6Lx?sf] ;j]{If0f, ;+sng tyf klxrfg u/L pkof]uL efux?sf] macroscopic / microscopic 
cWoog ug]{ / afFsL efux?nfO{ preservative xfnL Do"lhoddf Jojl:yt u/fO{ /fVg] sfo{ o; zfvfn] jflif{s 
sfo{qmd cGtu{t ub}{ cfO/x]sf] 5 . o; cfly{s jif{df Onfd, emfkf, wg'iff, dsjfgk'/, kfNkf, h'Dnf / sLlt{k'/ 

If]qx?sf] ;j]{If0f e|d0f u/L ljleGg k|hfltsf h8La'6Lx?sf gd"gfx?sf] ;+sng sfo{ ul/of] . ;+slnt 
gd"gfx? dWo] !) j6f gd"gfx?sf] lj:t[t Pharmacognostical cWoog ul/Psf] 5 / ;+slnt gd"gfx?sf] 
Do"lhoddf Joj:yfkg u/L k'/fgf tyf lju|]sf gd"gfx?nfO{ x6fO{ gofF gd"gf /flvPsf] 5 .

o; Do"lhoddf $%) eGbf j9L hl8a'6LhGo jg:kltx?sf] pkof]uL efux?nfO{ /flvPsf] 5 . g]kfndf kfOg] 

dxTjk"0f{ tyf ax'd'No jg:kltx? of;f{u'Daf, u'RrL Rofp, kfFrcf}n], h6fd;L, cf]v/ tyf s'6\sL h:tf 
h8La'6Lx?sf] pkof]uL efusf] gd"gfx? /flvPsf] 5 . ;fy} g]kfnaf6 lgof{t x'g] ;'ulGwt t]nx? Sofdf]dfO{n, 
n]dgu|f;, h6fd;+L, d]Gyf cflbsf gd"gfx? klg /flvPsf] 5 .

cfGtl/s cWoog, cg';Gwfgsf] ;fy;fy} ljwfyL{, Jofkf/Lx?af6 NofOPsf gd"gfx?sf] klxrfg u/L k|df0f kq 

lbg] sfo{ of] zfvfn] ub{5.

cj}w ?kdf ;+sng ul/Psf hl8a'6Lx?sf] klxrfg u/L d'4f dfldnfdf klg ;xof]u ub}{ cfPsf] 5 .

1. Etlingera linguiformis (Roxb.) R.M.Sm.

2. Heracleum nepalense D. Don.

3. Leea macrophylla Roxb.ex Hornem.

4. Astilbe rivularis Buch.-Ham. ex D.Don

5. Asparagus filicinus Buch.-Ham. ex D.Don

6. Polygonatum cirrhifolium (Wall.) Royle

7. Urtica dioica L.

8. Chrysopogon zizanioides (L.) Roberty

9. Cannabis sativa L.

10. Taxus mairei (Lemee & Lev.) S.Y. Hu ex T.S. Liu

-s_ cf=j= @)&^÷)&& df Pharmacognostical cWoog ul/Psf k|hfltx¿ .
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;+slnt gd"gfsf] Morphological ljj/0f

Asparagus filicinus Buch.-Ham.ex D.Don 
Family: Asparagaceae 
Local name: Ban Kurilo
Part used: Root
 
A perrenial tuberous shrub of 0.5-1.5m long, 
green, flat needle in groups of 2-5 at each node. 
Tuber spindle shaped. Flowers white, Fruit orange, 
globose. Seed black.

Astilbe rivularis ( PC: C. Khanal)

Cannabis sativa (PC: R. Tamang)

Asparagus filicinus ( PC: C. Khanal)

Astilbe rivularis Buch.- Ham. ex D.Don
Family: Saxifragaceae
Part used: Rhizome
Local name: Thulo okhati

An erect rhizomatous, perrenial herb growing under the 
forest cover, 1-2m tall. Leaves pinnate, 15-45cm long, leaf-
lets ovate, long pointed. Flowers small, greenish yellow in 
terminal branched pyramidal clusters.

Cannabis sativa L.
Family: Cannabacea 
Local name:  Gajha
Part used: Leaf and flowering shoot

An erect, aromatic resinous, annual herb with angular stem, 1.2-
4.8m tall. Leaves alternate, stalked, palmately compound,Lower 
leaves with 5-11 leaflets and upper leaves with 1-3 leaflets, leaflets 
variable in size, 3-10cm long, linear to lanceolate, long ponted, 
coarsely toothed. Flower unisexual, male flowers in short drooping 
penicles,female in short axillary crowded spikes. Fruits 4mm, 
glandular, hairy. Seeds white, globose, 1-3mm diameter, glabrous.
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Etlingera linguiformis (Rox.) R.M.Sm.
Family: Gingiberaceae
Part used: Rhizomes

It is known as  elongated torch ginger is a tall, leafy, perennial 
herb, up to 2m high, with stout, copiously runners-bearing 
aromatic rhizome. Leaves are 30-45 cm long, oblong, 
lanceshaped, hairless. Flowers are borne in red spikes about 
8 cm long, oblong, narrowed at both ends, few-flowered, 
submerged mostly in the soil. Lip of the flower is 5 cm long, 
oblong, bright red and yellow, deflexed, folded below the middle.

Heracleum nepalense D. Don
Family: Apiaceae
Local Name: Bhote Jeera 

A annual herb of 1-1.5m tall. Stems hairy, fistular, hollow. Lower 
leaves toothed,deeply lobed, upper leaves ternate with leaflets 
often 3-lobed. Flowers white. Fruit obovate with broad lateral  
wings, weak ribs and 4 vittate.

Heracleum nepalense  (PC: S. Sapkota)

Chrysopogon zizaniodes ( PC: K. Shah)

Etlingera linguiformis (PC: GD Bhatta) -Cultivated

Heracleum nepalense  (PC: S. Sapkota)

Chrysopogon zizaniodes (L.) Roberty 
Family: Poaceae 
Local name: Khaskhas (Vetiver)
Part used: Root

A perrenial grass. Leaves with compressed sheaths, blade 
narrowly linear, acute, 30-90cm long, 4-10mm broad, errect. 
Flowers gray, green or purplish in panicle of numerous slender 
racemes, spikelets sessile, linear, lanceolate, glabrous. Fruit 
grains, obolong,slightly oblique at the apex. Roots are bitter 
and acrid. Carpel 8-12mm; stigma bifid. 
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Taxus Mairei (Lemee & Lev.) S.Y. Hu ex T.S. Liu
Family: Taxaceae
Local name: Lauth salla
Part used: Leaves

An evergreen much branched coniferous tree. Leaves  are 
slightly curved, somewhat flat, margin slippery and bracts  at 
the joint of branches are not distinct. Flowers unisexual, male 
flowers in short stalk, globose catkins in axils of leaves, female 
flowers solitary, axillary, green. Fruits red fleshy, 8mm in diam-
eter. Seeds encircled by a fleshy red aril.

Urtica dioica  L. (Lemee & Lev.) S.Y.Hu ex T.S. Liu
Family: Utricaceae
Local name: Sisnu
Part used: Twigs

An erect herb with stinging hairs,up to 2m tall. Leaves simple, 
opposite, stalked, ovate or la nceolate, 5-10cm long, accumi-
nate, usually cordate, teeth large, coarse. Flowers small, green 
in axillary clusters on the  terminal part of the stem, male and 
female on seperate plant.Urtica dioica  (PC: L. Bhandari)

Polygonatum cirrhifolium (Wall.) Royle
Family: Asparagaceae
Local name: Khiraule
Part used: Rhizome

An erect herb, 60-120cm tall. Leaves simple, sessile, in whorls 
of 3-6, linear to narrow lanceolate, 6-15cm, usually with coiled 
tendril like tips. Flowers in clusters of 2-4 arising from the axils 
of the whorled leaves, white tinged with purple or green. Fruits 
globose, red before and black when ripe.

Polygonatum cirrhifolium ( PC: C. Khanal)

Taxus Mairei (PC: R. Tamang)

Leea macrophylla Roxb.ex Hornem
Family: Vitaceae
Local name: Galenee 
Parts used: Root

A large shrub .Leaves 2-3 pinnate, leaflets elliptic - oblong 
. Flowers greenish to bluish in corymbose  cymes. Fruits 
berries, deppressed globose, black when ripe.                                          

Leea macrophylla (PC: GD Bhatta)
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;+slnt gd"gfsf] Microscopic cWoog ljj/0f

S.N Scientific Name
Vernacular 
Name

Locality
Part 
Used

Powder 
colour

Powder Characteristics

1 Asparagus filicinus Kurilo Ilam Root Brown
Presence of parenchymatous, 
collenchymatous cells, pitted 
vessels and fibers.

2
Astilbe rivularis Buch.- 
Ham. ex D.Don

Thulo okhati Ilam Root Brown
Presence of starch grains, 
parenchymatous cells, fibers

3 Cannabis sativa Bhang Kirtipur Twigs Green

Presence of simple and 
glandular trichomes, epidermal 
cells, vessels with pitted and 
spiral thickening. 

4 Chrysopogon zizanioides Vetiver Dhanusa
Stem and 
roots

Gray
Shows starch granules, 
parenchymatous cells, vessels, 
fibers etc.

5 Etlingera linguiformis Jhapa Rhizome Brown
Presence of cork cells, Tri-
chome vessels and fibers.

6 Heracleum nepalense Bhote Jeera Ilam Root
Light 
brown

Presence of cork cells, reticu-
late vessels and fibers.

7
Leea macrophylla Roxb.
ex Hornem.

Jhapa Root Brown
Shows cork cells, needle 
shaped crystals, fiber and 
starch grains.

8 Polygonatum cirrhifolium Khiraule Jumla Rhizome Gray
Presence of vessels, needle 
shaped crystals and mucilage 
canal

9 Taxus Mairi Lauthsalla
Makwan-
pur

Leaves
Light-
green

Shows upper epidermis and 
lower epidermis with sunken 
stomata, fiber etc

10 Urtica dioica Sisnu Palpa Twigs Green
Presence of simple and glan-
dular trichome, starch gains, 
parenchymatous cells etc.
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Microscopic cWoogsf kmf]6fx¿

a b

c d
1. Etlingera linguiformis   a. Trichome   b. Fiber    c. Cork cells      d. vessels

a

b c
2. Leea macrophylla      a. Cork cells      b. Needle shaped crystals	 c. Fiber.

a b

c e
3.  Cannabis sativa      a. Glandular trichome       b. upper epidermis    c. Pitted vessel
                                d. Lower epidermis           e. simple trichome

4. Heracleaum nepalense	 a. Fibers      b and c. vessels.

a

c d

a b

c d
5. Asparagus filicinus        a. Collenchymatous and parenchymatous cells          b. Fibers 		
	            c. Pitted vessels 	 d. Stone cell.

6. Polygonatum cirrhifolium        a. Vessel    b. Crystal    c. Mucilage canal
	                     d. Parenchymatous cells.

a b

c d

d
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a b

c d
7. Utrica dioica 	 a. Glandular trichome     b. Stellatetrichome      c. Simple trichome     d. Cells with stoma

9. Chrysopogon zizanioides	  a. Vessels	 b. Stomata 	 c. Fiber
		   d. Parenchymatous cells.

10. Astilbe rivularis    a. Cork cells	    b Vessel	 c. Fibers	 d. Vessel 

a

b c
8. Taxus mairei	 a. Upper  epidermis with sunken stomata      b. Lower epidermis 	
	                               c. Fiber

a b

c

a b

c dd
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Case samples

1. Ophiocordyceps sinensis 7. Pterocarpus santalinus 13. Ferula sp.

2. Allium sp. 8. Ophiocordyceps sinensis 14. Swertia sp.

3. Dactylorhiza hatagirea 9. Aconitum sp 15. Quercus sp.

4. Paris polyphylla 10. Rohdea nepalensis 16. Silajit

5. Allium sp. 11. Glycyrrhiza glabra 17. Ophiocordyceps sinensis

6. Curcuma sp. 12. Bergenia sp

Other public samples

18. Ariseama sp. 25. Fritillaria sp. 32. Neopicrorhiza scrophulariiflora

19. Polygonatum sp. 26. Paris polyphylla 33. Neopicrorhiza scrophulariflora

20. Aconitum spicatum 27. Aconitum sp. 34. Neopicrorhiza scrophulariflora

21. Cinnamomum tenuifolium 28. Aconitum sp. 35. Neopicrorhiza scrophulariiflora

22. Valeriana jatamansi 29. Oroxylum indicum 36. Neopicrorhiza scrophulariflora

23. Ophiocordyceps sinensis 30. Crocus sativum 37. Taxus mairei

24. Zanthoxylum sp. 31. Ganoderma lucidum

Other public samples

38. Nardostachys jatamansi

39. Nardostachys jatamansi

40. Taxus sp.

41. Neopicrorhiza scrophulariflora

42. Cinnamomum tenuipile

43. Nardostachys jatamansi

Public Sample Identified in Pharmacognosy Section (2076/2077)

tflnsfM !
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Where Solvent System = 50 % ethanol
1. Etlingera linguiformis Rhizome (emfkf)
2. Leea macrophylla Root (emfkf)
3. Astilbe rivularis Root (Onfd) 
4. Urtica dioica  Leaves (kfNkf)
5. Cannabis sativa Aerial part (lslt{k'/)
6. Taxus mairei Leaves (nlntk'/) 
7. Chrysopogon zizanioides Stem and roots (wg'iff)
8. Heracleum nepalense Root (Onfd)
9. Asparagus filicinus Tuber (Onfd)
10. Polygonatum cirrhifolium (h'Dnf)

Chemical constituents 1 2 3 4 5 6 7 8 9 10 

Volatile oil - +++ +++ + - +++ - - -
Alkaloid +++ _ ++ ++ + + + + ++
Steroid ++ ++ + ++ +++ ++ + ++ ++ ++
Triterpenoid +++ +++ +++ - ++ ++ + + + -
Carbohydrate + ++ - - + + + ++ ++
Flavonoid +++ +++ ++ +++ ++ + ++ - +++ +
Protein - _ + - + - _ + +
Saponins + _ ++ + - - - _ - +
Tannins ++ +++ ++ ++ +++ ++ ++ + ++ +
Glycosides +++ _ ++ - ++ +++ ++ + + ++
Anthocyanin - _ + - - - - + - -
Reducing sugar ++ +++ ++ ++ - + + + + +
Penolic +++ ++ +++ +++ ++ ++ ++ + ++ ++

Note:
+means presence in trace amount.
++ means presence in moderate amount.
+++ means presence in adequate amount
      means absences

%= Phytochemical study

Phytochemical Screening of Medicinal plants in 50% ethanol Table 2

o; cg';Gwfgzfnfdf b]zsf ljleGg :yfgx?af6 ;+slnt s'n hDdf !) j6f cf}ifwLhGo hl8a'6Lx?sf] 
kmfO6f]s]ldsn cWoog ;DkGg ul/Psf] 5 .
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1. Preliminary phytochemical screening: 
k|f/lDes kmfO6f]s]ldsn cWoog ubf{ lgDgfg';f/sf] glthf k|fKt ePsf] .

2. Polyphenol Content in Methanolic extracts

3. Scavenging activity of Cannabis sativain methanol extracts by DPPH assay.

4. Physiochemical properties

Cannabis sativa sf] kmfO6f]s]ldsn cWoog

g]kfndf kfOg] ufhfdf Cannabenoids/Terpenoids sf] dfqf ;DaGwL lj:t[t cWoog, cg';Gwfg ;d]t ug{ 
cfjZos /x]sf] 5 .

Phyto-constituents Hexane
Ethanol 
(70%)

H2O

Steriod + - +

Terpenoids - - +

Saponin + - -

Flavonoids - - -

Tannin - + +

Alkaloids + - -

Glycosides - + +

Carbohydrate + - +

protein - - -

Volatile oils - + -

TPC (Mg GAE/ g) TFC (Mg QE/g)
9.12 4.07 in MEOH extracts

Extracts DPPH scavenging
Methanolic 56.98

Foreign matter 0.10%
Loss on drying 10.45%

Total Ash 9.98%
Alcohol soluble extractive value 12.50%%
Water soluble extractive value 41%
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Anti-diabetic test on normal mice

^= Biochemical Study

l;tnlrgL (Moringa oleifera-seed) afof]s]ldsn cWoog

pk/f]Qm jg:kltdf cWoog, cg';Gwfg u/L Moringa oleifera seed df Significant dfqfdf Anti-diabetic u'0f 
/x]sf] kfOof] t;y{ of] lj¿jfdf yk cWoog Pj+ cg';Gwfg u/L k|efjsf/L of}lus 5'6\ofpg] k|ljlw ljsf; Pj+ 

tTjsf] klxrfg ug{ cfjZos b]lvG5 .

Test
Initial glucose 

level at 
Glucose level mg/dl after

antidiabetic effect % at 
3 hrs 

Time 0hr 1hr 2hr 3hr

blank 65.00 64.00 63.00 61.00  

glipizide 66.00 63.00 51.00 45.00 26.23

Moringaoleifera
seed

64.00 60.00 54.00 52.00 14.75
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&= Pharmacological study

o; cg';Gwfgzfnfaf6 lgDgfg';f/sf jg:klt gd"gf tyf ;f/tTjsf] Toxicity k/LIf0f Pj+ cWoog
ul/Psf] 5 .

pk/f]Qm jg:kltdf cWoog, cg';Gwfg u/L Rosemary, Large cardamom, Siltimur df dfly pNn]v eP  
adf]lhdsf] dfqfdf ljiffn' u'0f /x]sf] kfOof] . t;y{ oL lj¿jfdf yk cWoog Pj+ cg';Gwfg u/L k|efjsf/L  

of}lus 5'6\ofpg] k|ljlw ljsf; Pj+ tTjsf] klxrfg ug{ cfjZos b]lvG5 .

 S.N.  Essential oil LD50 Value Category Lable

1 Abies non toxic 5 May be harmful if swallowed
2 Cedarwood non toxic 5 May be harmful if swallowed
3 Rose marry 1920 mg/kg 4 Harmful if swallowed
4 Large Cardamom 1950mg/kg 4 Harmful if swallowed
5 Siltimur 1750 mg/kg 4 Harmful if swallowed
6 Turmeric leaf non toxic 5 May be harmful if swallowed
7 Holybasil non toxic 5 May be harmful if swallowed
8 Ginger root oil non toxic 5 May be harmful if swallowed
9 Turmeric root oil non toxic 5 May be harmful if swallowed
10 Cypresswood oil non toxic 5 May be harmful if swallowed
11 Curryleaf oil non toxic 5 May be harmful if swallowed
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Nardostachys jatamansi (D. Don) DC.

Introduction:
Nardostachys jatamansi is a flowering plant of the valerian family that grows in the Himalayas of 
Nepal, China, Bhutan and India. The plant grows to about 1 meter (3 ft) in height and has pink, bell-
shaped flowers. It is found at an altitude of about 3,000 to 5,000 m (9,800 to 16,400 ft). Rhizomes 
(underground stems) can be crushed and distilled into an intensely aromatic amber-colored essential 
oil, which is very thick in consistency. Nard oil is used as a perfume, an incense, a sedative, and an 
herbal medicine said to fight insomnia, birth difficulties, and other minor ailments and mild, dry winters.

Physico-Chemical Analysis oil:

Place of collection: Ramechhap and Dailekh
Color: Amber/ Dark green 

(= Essential Oil Study

Parameter Ramchhap Dailekh
Oil% (v/w) 1.2 0.9

Refractive index@20oC 1.51649 1.51647

Chemical composition:
Major chemical constituents are: Pinene <beta>, Terpineol <alpha>, Calarene, beta-Humulene, 
Spathulenol, Viridiflorol, Valerenol, Cedrenyl acetate etc.

Fig: GC-MS chromoto-
gram and constitution 
of jatamansi oil 
( Report from instru-
ment section) 

GCMS Chromatogram:
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Vetiver (Chrysopogon zizanioides) (L.) Roberty

Introduction:
Vetiver (Chrysopogon zizanioides) also called khus-khus is perennial bunchgrass of the family 
Poaceae.It is native to the tropical regions in Asia. It grows upto 1.5 metres (5 feet) in height and 
forms clumps as wide. The stems are tall, erect and stiff and the leaves are long, thin, and rather rigid.
It’s root system is finely structured, very strong and can grow upto 4 metres (13 ft) in depth.

Vetiver is mainly cultivated for the fragrant essential oil steam distilled from its roots. The oil is amber 
brown or golden brown and viscous. Its odor is described as deep, sweet, woody, smoky, earthy, 
amber and balsam. The best quality oil is obtained from 18- to 24-month-old roots. Oil is mainly used 
for cosmetics, aromatherapy, herbal skincare and ayurvedic soap.

Physico-chemical analysis of vetiver oil:
Place of sample collection: Dhanusha Dham, Dhanusha                                                      
Color: Viscous amber brown
Odor: pleasant characteristics
Oil % : 0.6 (v/w)	
Refractive Index: 1.51755 @ 20 C
		  1.50976 @ 40 C

Chemical Composition: 
Vetiver oil or khus  khus oil is a complex oil, containing over 50 identified components, typically: 
Muurolene <alpha>, cadinene <gamma>, Cadinene <delta>, Eudesma-4(15), 7-diene-1. beta.-ol, Muur-
olol <alpha>, 4,5,5,7- tetrahydroindazole-3-spirocyclohexa, valerenic acid, methyl ester, lanceol cis, 
2,3- Dimethyl-4-biphenylamine, benzoic acid, furfurol, vetivene, vetivenyl vetivenate, terpinen-4-ol, 
5-epiprezizane, khusimene, α-muurolene, khusimone, Calacorene, β-humulene, α-longipinene, γ-se-
linene, δ-selinene, δ-cadinene, valencene, calarene,-gurjunene, α-amorphene, epizizanal, 3-epiziza-
nol, khusimol, Iso-khusimol, valerenol, ß-vetivone, ã-vetivone. 

GCMS Chromatogram:
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!)= ;fj{hlgs ljZn]if0f tyf 6«]8 ;kf]6{ sfo{qmd 

cg';Gwfgzfnfsf] sfo{qmdx? dWo] hl8a'6Lsf] Jofkf/ k|j4{g dxTjk"0f{ /x]sf] 5 . o; cf= j= @)&^÷&& df !!^) 

j6f gd"gfx?sf] ljZn]if0f, k|df0fLs/0f, u'0f lgoGq0f tyf l;kmfl/; sfo{ ul/Psf] 5 . cGo jif{sf] t'ngfdf 

o; cf= j= df sd dfqfdf gd"gf k|fKt x'g cfPsf] 5 . ljZj ahf/df ;'ulGwt t]nsf] Jofkf/df cfPsf] sdL /  

sf]le8–!( sf] k|efjsf sf/0fn] gd"gfsf] ;+Vofdf lu/fj6 cfPsf] xf] .

o; cg';Gwfgzfnf af6 cf=j= @)&^÷)&& df ljb]z lgof{tsf nflu l;kmfl/; ul/Psf ;'ulGwt t]nsf]  
kl/df0ffTds ljj/0fM

qm=;= ;'ulGwt t]n kl/df0f -s]=hL=_

1 Wintergreen 7062
2 Palmarosa 1506
3 Dhatelo 954
4 Lemongrass 930
5 Chiuri butter 930
6 Chamomile 665
7 Citronella 571
8 Juniper 284
9 Ecalyptus 261
10 Cedarwood 254
11 Zanthoxylum 146

qm=; ;'ulGwt t]n kl/df0f -s]=hL=_

12 Apricot 146
13 Valerian 75
14 Artemisia 71
15 Cinnamon  62
16 Mentha 56
17 Anthopogon 45
18 Calamus 38
19 Zeodary 32
20 Basil 31
21 Sugandhakokila 30

c= ljut % cfly{s jif{ b]lv xfn ;Ddsf] /fhZj ;°ng cf= ljut % cfly{s jif{sf] ;fj{hlgs gd"gf k/LIf0fsf] tYof°



jflif{s k|ult k|ltj]bg @)&^÷)&& 31

!!= Physico-chemical study of some Mostly Trades Essential Oils

The study of different properties of essential oil slike solubility, density, specific gravity, refractive 
index, optical rotation, specific rotation, acid value, saponification value, ester value colour, stateetc 
is known as physic-chemical parameters.

There are some different parameters of mostly traded essential oils under study which are men-
tioned below.

1. Acid Values:

Acid Value (A.V.) is the number of  milligrams of  potassium  hydroxide required to neutralize the 
freefatty acid in one gram of a fat, oil, resin, etc.. The low acidity of oils is considered as neutralized 
and safe for making skin care products though high acidity of oils may be harmful for skin.

Calculation:		
	 Strength of KOH = Weight of Potassium Hydrogen Phthalate x1000
			    Volume of KOH Consumed x Molecular Weight of PHP

	 Acid Value =  56.11x (Volume x Strength) of KOH
		        Weight of sample taken (in grams)

List of Acid Values of different Essential Oils and their Range

S.N. Name of  Oil Temp (°c) Humidity (%)
Sample 
Provider

Acid Values Range

1 Eucalyptus 25.4 79

EA (H1) 1.3942
1.3178 to 
1.5802

HCo (H2) 1.5802

HPL (H4) 1.3178

2 Lemongrass 25.8 80

EA (H1) 4.7905
3.0992 to 
4.7905

HCo (H2) 3.0992

HPL (H4) 3.8041

3 Mentha 25.9 80

EA (H1) 0.2820

0.2185 to 
0.2820

HCo (H2) 0.2571

NPRL (H3) 0.2581

HPL (H4) 0.2185
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2.Specific Gravity:

Specific Gravity (relative density) is the ratio of the mass of a given volume of the oil at 20°c to the 
mass of an equal volume of distilled water at 20°C.Specific gravity is an important physical constant 
and is specific for each liquid. It is a criterion which indicates about the quality and purity of oil.

Calculation:
	 Specific Gravity =	(Weight of Pyknometer + oil) – (Weight of empty Pyknometer)
			   (Weight of Pyknometer + Water) – (Weight of empty Pyknometer)

			   = Weight of Oil
		   	    Weight of Water

List of Specific Gravity Values of different Essential Oils and their Range

S.N. Name of  Oil Temp (°c) Humidity (%)
Sample 
Provider

Acid Values Range

1 Eucalyptus 26.6 79

EA (H1) 0.9044

0.9036 to 
0.9438

HCo (H2) 0.9036

NPRL (H3) 0.9438

HPL (H4) 0.9045

2 Lemongrass 26.5 78

EA (H1) 0.8945

0.8933 to 
0.9537

HCo (H2) 0.8933

NPRL (H3) 0.9537

HPL (H4) 0.9016

4 Juniper 26.3 79

EA (H1) 0.4403
0.3235 to 
0.4403

HCo (H2) 0.3235

HPL (H4) 0.3298

5 Xanthoxylum 26.4 79

EA (H1) 3.7127
1.6320 to 
3.7127

HCo (H2) 2.1903

HPL (H4) 1.6320

6 Citronella 26.4 79

EA (H1) 3.4371
1.4479 to 
3.4371

HCo (H2) 2.8134

HPL (H4) 1.4479

7 Cinnamon 26.4 79

EA (H1) 2.5881
2.5881 to 
2.9165

HCo (H2) 2.8080

HPL (H4) 2.9165
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3. Optical Rotation (O.R.)

The optical rotation is the angle, expressed in milliradians and/or degrees of angle, described  by the 
polarization plane of luminous radiation whose wavelength is 589.3 nm±0.3 nm, corresponding  to 
the D lines of  Sodium, when  such light travels through a thickness of 100 mm of essential oil under 
given conditions of temperature. The optical rotation value also signifies the purity of essential oil.

3 Mentha 26.2 77

EA (H1) 0.8980

0.8967 to 
0.9036

HCo (H2) 0.8982

NPRL (H3) 0.8967

HPL (H4) 0.9036

4 Juniper 26.5 79

EA (H1) 0.8813
0.8694 to 
0.8813

HCo (H2) 0.8743

HPL (H4) 0.8694

5 Xanthoxylum 26.5 80

EA (H1) 0.8884
0.8831 to 
0.8884

HCo (H2) 0.8831

HPL (H4) 0.8786

6 Citronella 26.6 79

EA (H1) 0.9048
0.8922 to 
0.9048

HCo (H2) 0.8922

HPL (H4) 0.8941

7 Cinnamon 26.4 79

EA (H1) 0.8894
0.8856 to 
0.8915

HCo (H2) 0.8856

HPL (H4) 0.8915

Calculation:
		  Optical Rotation (αt

D)  =  A x 100
				  
		  Where,
		  A=value of angle of rotation in milliradians and/ or degree of angle,
		  l=length of the tube used, in millimeters

l
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List of Optical RotationValues of different Essential Oils and their Range

S.N. Name of  Oil Temp (°c) Sample Provider Acid Values Range

1 Eucalyptus 25.6

EA (H1) -5.16

-6.31 to 0.52
HCo (H2) -5.48

NPRL (H3) 0.52

HPL (H4) -6.31

2 Lemongrass 26.5

EA (H1) -1.34

-3.37 to -1.34
HCo (H2) -1.48

NPRL (H3) -2.92

HPL (H4) -3.37

3 Mentha 25.9

EA (H1) -34.03

-37.44 to -34.03
HCo (H2) -37.44

NPRL (H3) -36.14

HPL (H4) -37.34

4 Juniper 26.3

EA (H1) 5.33

5.33 to 13.96HCo (H2) 5.67

HPL (H4) 13.96

5 Xanthoxylum 26.4

EA (H1) 5.21

5.21 to 7.01HCo (H2) 5.79

HPL (H4) 7.01

6 Citronella 26.6

EA (H1) -1.34

-2.38 to -1.34

HCo (H2) -1.38

HPL (H4) -2.38

HCo (H2) 6.61

HPL (H4) 6.43

4. Thin Layer Chromatography:

Thin Layer Chromatography is a technique used to isolate non-volatile mixtures. The experiment is 
conducted on a sheet of aluminium foil, plastic, or glass which is coated with a thin layer of adsorbent 
material. The material usually used is aluminium oxide, cellulose, or silica gel.

On completion of the separation, each component appears as spots separated vertically. Each spot 
has a retention factor (Rf) expressed as:
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The TLC spots and their Rf Values of some essential oils 

Fig: TLC spots of Lemongrass oil

Rf = dist. travelled by sample / dist. travelled by solvent
The factors affecting retardation factor are the solvent system, amount of material spotted, absorbent 
and temperature. TLC is one of the fastest, least expensive, simplest and easiest chromatography 
technique.

The compounds in the mobile phase move over the surface of the stationary phase. The movement 
occurs in such a way that the compounds which have a higher affinity to the stationary phase move 
slowly while the other compounds travel fast. Therefore, the separation of the mixture is attained. On 
completion of the separation process, the individual components from the mixture appear as spots 
at respective levels on the plates. Their character and nature are identified by suitable detection 
techniques.

Fig: TLC spots of Cinnamon Oil

Fig: TLC spots of Mentha oil Fig: TLC spots of Eucalyptus oil Fig: TLC spots of Juniper oil
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Fig: TLC spots of Citronella  oil Fig:TLC spots of Xanthoxylum oil

Table for Rf values of some essential oil

S.N. Name of Essential Oils Rf Values Sample Provider

1. Eucalyptus 0.09,0.34,0.39,0.45,0.70,0.85 H1, H2, H4

2. Lemongrass 0.18,0.32,0.65,0.77,0.87 H1

0.18,0.34,0.65,0.77,0.88 H2

0.16,0.25,0.44,0.63,0.76 H3

0.16,0.30,0.62,0.75,0.88 H4

3. Mentha 0.47,0.59,0.65,0.71,0.81 H1, H2

0.45,0.53,0.62,0.71,0.81 H3, H4

4. Juniper 0.14,0.22,0.0.35,0.42,0.48,0.56,0.65,0
.72,0.85

H1, H2, H4

5. Xanthoxylum 0.40,0.58,0.71,0.76,0.84,0.96 H1, H2, H4

6. Citronella 0.29,0.55,0.66,0.80 H1, H2, H4

7. Cinnamon 0.35,0.55,0.71,0.76,0.87 H1, H2, H4

Note: RF value  ;'ulGwt t]nsf] composition k|of]uzfnsf] jftfj/0f k|of]u x'g] solvent system / TLC 
plate ;d]tdf lgwf/{0f ub{5 .
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External Audit
k|of]uzfnfsf] ISO 17025 sf] :t/f]GgtLM

ljefu cGtu{tsf Instrument Section / o; 
k|fs[lts ;Dkbf cg';Gwfgzfnfdf ISO 17025:2005 
af6 Accreditation ePsf]df ISO 17025:2017 df  
:t/f]GgtL ug{ k"j{ tflnsf cg';f/ g} NABL India af6 
k|of]uzfnfsf] audit u/fO{of] . Audit sf qmddf p7]sf 
;jfnx?sf] ;Daf]wg (Closure of  Non Conformities-
NC) kZrft\ k|of]uzfnfsf] Accreditation  
:t/f]GgtL eO{ ;Dk"0f{ kf/fld6/x?df ISO 17025  
sf] Accreditation nfO{ lg/Gt/tf lbg ;kmntf k|fKt 
ePsf] 5 .

!@= Accreditation Support Program

Standard Operating Procedure (SOP) preparation for phytochemical study
cg';Gwfgzfnfn] cWoog tyf cg';Gwfgsf] sfo{qmdnfO{ Jojl:yt tyf ljZj;gLo agfpgsf nflu ;do 
;dodf ljleGg k|sf/sf SOP x? agfO{ nfu" ub}{ cfO/x]sf] 5 . h; cGtu{t o; cf= j= df High 
Performance Liquid Chromatography (HPLC) / Fractional Distillation Unit (FDU) ;+rfngsf] SOP 
agfOPsf] 5 . o;af6 pks/0fx?sf] ;+rfng tyf k|of]udf ;/nLs/0f x'G5 . 

1. Standard operating procedure for fractional distillation. 2. Standard operating procedure for HPLC



jflif{s k|ult k|ltj]bg @)&^÷)&&38

!$= ISO 17025: 2017 & QA/QC ;DaGwL tflndM

jg:klt ljefu, jg:klt cg';Gwfg s]Gb|x? / k|fs[lts ;Dkbf cg';Gwfgzfnfsf sd{rf/Lx?nfO{ ISO 
17025:2017 & QA/QC ;DaGwL kfrF lbg] tflnd lbO{ ;f] ;DaGwL bIftf clej[l4 ug{ ;kmn ePsf] 5 . 
pQm tflndsf] k|flKtaf6 ljefu cGtu{tsf k|of]uzfnfdf sfd ug]{ j}1flgs tyf sd{rf/Ldf u'0f:t/Lo ?kdf 
k|of]uzfnf ;+rfngsf ;fy} cfOP;cf]sf] ;kmn sfof{Gjogdf d2t k'Ub5 .

Figure 4 ljefusf dxflgb]{zs / pkdxflgb]{zs Ho"x? ;Fu tflndsf ;xefuL

ISO 17025:2017 sf] cfjZostf tyf Accredited  
k|of]uzfnfsf] u'0f:t/Lo dfkb08 kl/k"lt{sf] lglDt  

cGt/f{li6«o :t/sf] Proficiency Testing tyf Inter Labora-
tory Comparison - ILC sfo{qmddf efu lng kg]{ k|fjwfg 
cg';f/ cg';Gwfgzfnfaf6 PT sfo{qmddf efu lnOPsf] 
lyof] o; cGtu{t ef/tsf] x}b/fafbsf] Aashvi PT and 
Analytical Services af6 gd"gf dufO{ Acid value, Refrac-
tive Index / Saponification value sf] Proficiency testing 
df efu lnO{ k|df0fkq ;d]t k|fkt eof] .

!#= Proficiency Testing (PT)  sfo{qmddf ;xeflutf
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List of participants:

Training Schedule :

Day Subject Date Time Trainer
1st General Requarments of ISO 17025: 2017 (Clause 

4,5,6)
Poush 

7
10am to 1pm Mr. Sailesh K Jha

Documentation Requarments of ISO 17025: 2017 
(Clause 4,5,6)

1.30 pm to 
4.30pm

Mr. Gajendra K Poudel

2nd General Requarments of ISO 17025: 2017 (Clause 7,8) Poush 
8

10am to 1pm Mr. Sailesh K Jha

Documentation Requarments of ISO 17025: 2017 
(Clause 7,8)

1.30 pm to 
4.30pm

Mr. Gajendra K Poudel

3rd Internal /external callibration of equipment ( Mass 
set, Balence, Furnance,Thermometer, Glasswares like 
burette,pipette, volumetric flask, specific gravity bottle 
etc pertaining to ISO 17025: 2017

Poush 
9

10 am to 
4.30pm

Mr. Manish Das/ Mrs 
Maunta Manandhar

4th Measurement uncertainty and data analysis focusing on 
accredited parameters of DPR and NPRL

Poush 
10

10am to 
4.30pm

Mr. Deepak Gyawali

5th QA/QC of  test results ,Method verification and valida-
tion

Posh 
11

10am to 
4.30pm

Mr. Sailesh K Jha 
Mrs Sova Basnet

S.N Name of Participants Designation Institution

1. Devi Prasad Bhandari Senior Research Officer NPRL

2. Krishn Kumar Sah Assistant Research Officer NPRL

3. Pradipika Acharya Assistant Research Officer NPRL

4. Chetana Khanal Assistant Research Officer NPRL

5. Rajeswar Ranjitkar Assistant Research Officer NPRL

6. Laxman Bhandari Assistant Research Officer NPRL

7. Parasmani Yadav Assistant Research Officer DPR

8. Amit Dhungana Assistant Research Officer DPR

9. Raj Kishor Pandit Assistant Research Officer PRC, Makwanpur

10. Madan Raj Bhatta Assistant Research Officer PRC, Kailali

11. Ashok Babu Sapkota Assistant Chemist PRC, Banke

12. Deepesh Upreti Khatri Assistant Chemist NPRL

13. Shanta Sapkota Assistant Chemist NPRL

14. Sarita Kumari Paudel Assistant Chemist NPRL

15. Chintamani  Basyal Assistant Chemist DPR

16. Romi Maharjan Assistant Chemist DPR

17. Bal Bahadur Bista Assistant Chemist DPR
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l;=g+=
;fgf hgfj/
sf] ljj/0f

pTkfbg 
;+Vof

cfGtl/s 
k|of]u

afxo 
;+:yfgdf 

ljqmL
d/]sf]

l8:sf8{  
u/]sf] -dfl/ 
ufl8Psf]_

Total
Stock s}lkmot

! v/fof] ( - & # - @^

@ lulglku @( - $ #% - ^(

# of{6 (%% !)) %#^ !@& !*# #*(

$ dfO; @$!@ %&* *!* $*& $$% *$&

!%= Animal House Joj:yfkg
k|fs[lts ;Dkbf cg';Gwfgzfnf cGtu{tsf] Plgdn xfp; zfvfaf6 ljleGg lzIf0f ;+:yfsf ljBfyL{x?nfO{ 

Nofa Plgdnx?sf] kfng kf]if0f, Joj:yfkg ;DaGwL hfgsf/L k|bfg ul/g'sf ;fy} afXo lzIf0f ;+3 
;+:yfx?nfO{ cWoog, cg';Gwfgsf] nflu ;fgf hgfj/x? pknAw u/fOPsf] 5 . 

tflnsf g !M cf= j= @)&^÷&& df Plgdn xfp;df /x]sf tyf ljleGg ;+3 ;+:yfx?nfO{ ;xof]ufTds ?kdf 
ljqmL ljt/0f ul/Psf ;fgf hgfj/x?sf] ljj/0f tflnsfdf lbO{Psf] 5 .

F/Y 2076/077 (Animal) 

S.N. Date Name of Company Address Rat Mice Rabbit Ginipig
1 03-04-76 St. Xavier College Kathmandu  20   

2 06-04-76 Himalayan College of Agricultural Science & 
Technology

    4

3 07-04-76 Universal Institute of Advance Studies Lalitpur 50 40   

4 08-04-76 Valley College of Technical Science   10   

5 09-04-76 Hester Bioscience Nepal    5  

6 12-04-76 Central Inst. of Scie. & Technology  5 10   

7 13-04-76 Dr. Binu Shah Kathmandu 30    

8 23-04-76 Central Department of Microbiology   20   

9 24-04-76 Tri- Chandra College DarbarMarg, KTM  33   

10 24-04-76 KCST   10   

11 26-04-76 Karnali Education & Health Research P. Ltd. Gausala, Kathmandu 20    

12 27-04-76 Banepa NIst College Banepa, Kavre 40 30   

13 29-04-76 Little Budhha College of Health Science  18    

14 02-05-76 Bishwa Raj Dhungana  8 10   

15 08-05-76 Alka Hospital P. Ltd Patan, Lalitpur 35 30   

16 076/5/10 Gandaki Medical College Kaski  12   

17 076/5/11 CIST College  12    

18 076/5/29 Kantipur Academy   10   

19 30-05-76 Kantipur Valley college   4   
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S.N. Date Name of Company Address Rat Mice Rabbit Ginipig
20 31-05-76 SANN International   10   

21 31-05-76 Hope International College Tikabhairab Sadak, 
Lalitpur

5 10   

22 31-05-76 CBEAS    1  

23 01-06-76 Banepa Nist School  40 40   

24 02-06-76 Banepa Nist School  30 50   

25 02-06-76 Manmohan Memorial Inst. Health Science Soltimode, KTM 20    

26 07-06-76 College of Biomedical Engineering & Applied 
Sceince

Hadigaun Marg 
Kathmandu

20    

27 17-07-76 Manmohan Memorial Institute of Health 
Science

Soltimode, Kath-
amndu

    

28 17-07-76 College of Biomedical Engineering & Applied 
Science

Hadigaun Marg 
Kathmandu

    

29 17-07-76 Asian College for Advance Studies Satdobato, Lalitpur     

30 25-07-76 Manmohan Memorial Institute of Health 
Science

Soltimode, KTM     

31 05-08-76 Karnali Education & Health Research Pvt.Ltd. Surya bikram Gyan-
walimarg, ktm

    

32 09-08-76 Asian College for Advance Studies Satdobato, Lalitpur     

33 09-08-76 Shree Mediciland Technical College Bharatpur, Chitwan     

34 13-08-76 Jaibik Prabidhi Kendriya Bibhag      

35 18-08-76 Little Budhha College of Health  sci Minbhawan, KTM     

36 18-08-76 National Inst.of Science Patan, Lalitpur     

37 22-08-76 Nobel College Budhhanagar,Ktm     

38 25-08-76 Manmohan memorial Inst. Health Science Soltimode, KTM     

39 25-08-76 Gyanodaya Secondary School Kalimati, Kathmandu     

40 11-09-76 Valley College of Technical Science Sitapaila,Kathamndu 20    

41 076/9/24 Pentagon International H. S. S. Madan Bahndari-
Marg, kathmandu

20    

42 076/10/3 School of Health & allied Science Kaski,Pokhara  40   

43 076/10/7 Crimson College of Technolugy Devi Nagar,Butwal  50   

44 076/10/13 Golden Gate International College Old Baneshwar, KT  25   

45 076/10/15 Manju Maharjan Ktm  25   

46 076/10/21 Manmohan Memorial Ins. of Health Science Soltimode, KTM 15    

47 076/10/26 Jaibik Prabidhi Kendriya Bibhag      

48 076/11/2 Little Budhha  College of health secience   20   

49 076/11/8 NIS  20    

50 076/11/21 CIST College  3 6   

51 076/12/2 Central Deapartment of Bio Technology   2   
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!^= pks/0f vl/b tyf h8fg

cg';Gwfgzfnfsf] k|of]uzfnfnfO{ cfjZos /x]sf ljleGg pks/0fx? vl/b tyf h8fg u/L ;~rfngdf 

NofOPsf] 5 .

Figure 1: Rota Evaporator Figure 2: Chiller

Rota evaporator with 
chillerM o;af6  
Phytochemical 
Section df jg:klt 
gd"gfsf] cg';Gwfgsf]  
qmddf Extract tof/ 
kfg{ d2t k'Ub5 .

Sofd/f ;lxtsf] dfOqmf]:sf]k
o;sf] pkof]uaf6 Pharmacognosy  Section df jg:klt gd"gfsf] klxrfg tyf lj:t[t cWoogsf nflu d2t 
k'Ub5 .

Figure 3: Microscope with Camera
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!&= jflif{s k|ult k|ltj]bg tyf a|f];/ k|sfzg

sfof{nosf] hfgsf/L / ;"rgf ;lxt cf= j= @)&^÷)&& sf] jflif{s k|ult k|ltj]bg @)) k|lt k|sfzg  

ul/Psf] 5 . ;fy} g]kfnsf hl8a'6Lsf] hfgsf/L ;lxtsf] %)) yfg a|f];/ ;d]t tof/ kf/L hd{gLsf] g'/]Dau{df  
cfof]hgf ePsf] BIOFACH 2020 df ljt/0f ;d]t ul/of] .

à o; cg';Gwfgzfnfaf6 g]kfndf kfOg] ;'ulGwt t]nx?sf] ;ld>0fsf] k|of]u u/L Mosquito Repellent 
Cream agfOPsf] 5 . pQm Cream sf] lkmN8 6«fon Pjd u'0f:t/ lgwf{/0fsf] nflu yk cg';Gwfgsf] cfjZostf  
/x]sf] 5 .

à To:t}u/L sf]le8–!( sf] hf]lvdnfO{ dWogh/ u/L ljZj :jf:Yo ;+u7gsf] dfkb08 cg';f/ ljleGg  
;'ulGwt t]nsf] ;ld>0f u/L Hand Sanitizer sf] pTkfbg u/L jg dGqfno, jg:klt ljefu nufot ljleGg 
lgsfonfO{ pknAw u/fOPsf] 5 . ;f]sf] kmd{"nf hl8a'6L pTkfbg tyf k|zf]wg sDkgLnfO{ x:tfGt/0f u/L ;f] 
agfpg k|fljlws ;xof]u ;d]t ul/Psf] 5 .

!*= Product Formulation sfo{qmd
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Formulation 2: Ethanol Based Hand Sanitizer

S.N. Ingredients

1 Ethanol

2 Rose water

3 Glycerine

4 Essential oil

5 Hydrogen peroxide

6 Aloe vera

7 Distilled water

Formulation 1: F1-Z

Ingredients dose 1 dose 2 dose 3

Steric Acid 15% 15% 15%

Cetyl Alcohol 2% 2% 2%

Mineral Oil 2% 2% 2%

Glycerin 10% 10% 10%

Methyl Parben 0.2% 0.2% 0.2%

Propyl paraben 0.02% 0.02% 0.02%

Triethalamine 1% 1% 1%

Distilled Water Q.S. 100% Q.S. 100% Q.S. 100%

Preservatives Q.S. Q.S. Q.S.

Mosquito repellent essential oils Zanthoxylum aramatum 0.5% 1% 1.5%

Neem extracts 1% 1% 1%

Titepati extracts 1% 1% 1%

Formulation 1: Mosquito Repellent Cream

S.N. Ingredients

1 Steric acid

2 Cetyl alcohol

3 Mineral oil

4 Glycerine

5 Methyl paraben

6 Propyleparaben

7 Triethalamine

8 Mosquito Repellent Essential oil (Lem-
ongrass, Basil, Artemesia, Cammomile, 
Camphor etc.)

9 Water
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Formulation 2: F2-L

Ingredients dose 1 dose 2 dose 3

Steric Acid 15% 15% 15%

Cetyl Alcohol 2% 2% 2%

Mineral Oil 2% 2% 2%

Glycerin 10% 10% 10%

Methyl Parben 0.2% 0.2% 0.2%

Propyl paraben 0.02% 0.02% 0.02%

Triethalamine 1% 1% 1%

Distilled Water Q.S. 100% Q.S. 100% Q.S. 100%

Preservatives Q.S. Q.S. Q.S.

Mosquito repellent essential oils Lemon grass 0.5% 1% 1.5%

Neem extracts 1% 1% 1%

Titepati extracts 1% 1% 1%

Formulation 3: F3-C

Ingredients dose 1 dose 2 dose 3

Steric Acid 15% 15% 15%

Cetyl Alcohol 2% 2% 2%

Mineral Oil 2% 2% 2%

Glycerin 10% 10% 10%

Methyl Parben 0.2% 0.2% 0.2%

Propyl paraben 0.02% 0.02% 0.02%

Triethalamine 1% 1% 1%

Distilled Water Q.S. 100% Q.S. 100% Q.S. 100%

Preservatives Q.S. Q.S. Q.S.

Mosquito repellent essential oils Citronella 0.5% 1% 1.5%

Neem extracts 1% 1% 1%

Titepati extracts 1% 1% 1%
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Formulation 4: F4-O

Ingredients dose 1 dose 2 dose 3

Steric Acid 15% 15% 15%

Cetyl Alcohol 2% 2% 2%

Mineral Oil 2% 2% 2%

Glycerin 10% 10% 10%

Methyl Parben 0.2% 0.2% 0.2%

Propyl paraben 0.02% 0.02% 0.02%

Triethalamine 1% 1% 1%

Distilled Water Q.S. 100% Q.S. 100% Q.S. 100%

Preservatives Q.S. Q.S. Q.S.

Mosquito repellent essential oils Ocimum sanctum 0.5% 1% 1.5%

Neem extracts 1% 1% 1%

Titepati extracts 1% 1% 1%

Formulation 5: F5-E

Ingredients dose 1 dose 2 dose 3

Steric Acid 15% 15% 15%

Cetyl Alcohol 2% 2% 2%

Mineral Oil 2% 2% 2%

Glycerin 10% 10% 10%

Methyl Parben 0.2% 0.2% 0.2%

Propyl paraben 0.02% 0.02% 0.02%

Triethalamine 1% 1% 1%

Distilled Water Q.S. 100% Q.S. 100% Q.S. 100%

Preservatives Q.S. Q.S. Q.S.

Mosquito repellent essential oils Eucalyptus 0.5% 1% 1.5%

Neem extracts 1% 1% 1%

Titepati extracts 1% 1% 1%
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Formulation 6: F6-C

Ingredients dose 1 dose 2 dose 3
Steric Acid 15% 15% 15%

Cetyl Alcohol 2% 2% 2%

Mineral Oil 2% 2% 2%

Glycerin 10% 10% 10%

Methyl Parben 0.2% 0.2% 0.2%

Propyl paraben 0.02% 0.02% 0.02%

Triethalamine 1% 1% 1%

Distilled Water Q.S. 100% Q.S. 100% Q.S. 100%

Preservatives Q.S. Q.S. Q.S.

Mosquito repellent essential oils Cider oil 0.5% 1% 1.5%

Neem extracts 1% 1% 1%

Titepati extracts 1% 1% 1%

Formulation 7: F7-A

Ingredients dose 1 dose 2 dose 3

Steric Acid 15% 15% 15%

Cetyl Alcohol 2% 2% 2%

Mineral Oil 2% 2% 2%

Glycerin 10% 10% 10%

Methyl Parben 0.2% 0.2% 0.2%

Propyl paraben 0.02% 0.02% 0.02%

Triethalamine 1% 1% 1%

Distilled Water Q.S. 100% Q.S. 100% Q.S. 100%

Preservatives Q.S. Q.S. Q.S.

Mosquito repellent essential oils Artimesia 0.5% 1% 1.5%

Neem extracts 1% 1% 1%

Titepati extracts 1% 1% 1%
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Parameters F1 Z F2 L F3 C F4 O F5 E F6 Ci F7 A

Appearance White col-
ored, smooth 
cream
having a 
characteristic 
odour.

Yellow col-
ored, smooth 
cream
having a 
characteris-
tic odour.

White 
colored, 
smooth 
cream
having a 
characteris-
tic odour.

Colorless, 
smooth 
cream
having a 
characteristic 
odour.

Colorless, 
smooth 
cream
having a 
characteris-
tic odour.

Yellow, 
smooth 
cream
having a 
characteris-
tic odour.

Light 
green 
colored, 
smooth 
cream
having a 
charac-
teristic 
odour.

Spreadability 6.0 g cm/sec 6.1 g cm/sec 6.1 g cm/
sec

6.2 g cm/sec 6.1 g cm/sec 6.0 g cm/
sec

6.2 g cm/
sec

Irritancy Test: Non iritant Non iritant Non iritant Non iritant Non iritant Non iritant Non iritant

PH  approx. 7 approx. 7 approx. 7 approx. 7 approx. 7 approx. 7 approx. 7

Thermal Stability Stable at 
45˚C ± 1˚C 
for 48 hours

Stable at 
45˚C ± 1˚C 
for 48 hours

Stable at 
45˚C ± 
1˚C for 48 
hours

Stable at 
45˚C ± 1˚C 
for 48 hours

Stable at 
45˚C ± 1˚C 
for 48 hours

Stable at 
45˚C ± 1˚C 
for 48 hours

Stable at 
45˚C ± 
1˚C for 48 
hours

Conclusion:
Thus in the present study both the formulations of seven different essential oils containing creams 
offer a remarkable mosquito repellency. Further studies are needed to explore the other allied activ-
ities of these formulations.
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Results of Evaluation of Mosquito Repellant Cream. 
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S.N. Company name Phone No. Address E- mail

1
Alternative Herbal Products 
Pvt. Ltd.

01-6202842, 
9851120541

Kausaltar, Bhaktapur ahi@infoclub.com.np

2
Annapurna Aroma Company 
Pvt. Ltd.

9841985608 New Baneshwar Annapurna.aroma@gmail.com

3 Aarya Aroma Pvt. Ltd. 4427133 Gairidhara, Ktm

4
Bahubali Herbal Asenss & 
Export Pvt. Ltd.

81-521102 Nepalgunj-2 jainbahubali@wlink.com.np

5 Everest Arom Pvt. Ltd.
5546743, 
9851035949

Prayag Pokhari, Lag-
ankhel

everestaroma@gmail.com

6
Everest Herbs Processing 
Pvt. Ltd.

0841351718, 
4220087

Mechinagar Jhapa

7 Kulayan Natural Herbal P.Ltd

8 Green Vision Pvt.Ltd. 4475265
Kasturi marga-34,new-
baneshwar

greenvision2222@gmail.com

9 H. Plant Pvt. Ltd. 9841425362 Lalitpur info@hplantinternational.com

10 Himalayan Bio Trade Pvt. Ltd.
4386690, 
9851164113

Ktm, Nepal hbltp@himalayanbiotrade.com

11
Herbo Nepal Enterprise Pvt. 
Ltd.

Lazimpat, panipokhari info@aromaticnepal.com

12
Natural Resources Industries 
Pvt. Ltd.

4110860 Sinamangal, Ktm info@msinp.com

13 Jain Naturabs 

14 Kalpasanad Adhyan Pratisthan Bajhang-8, maulali

15
Khapted Aroma Industries 
Pvt. Ltd.

4414052,  
9851006207

khaptararomaindustries@yahoo.com

16 Male International Pvt. Ltd. 543317, 539397 maleint@wlink.com.np

17 N.P. International 
051-520513, 
9845040183

18 Naiad Nepal Pvt. Ltd. 01-4440173 Lazimpat, Ktm naiadnepal@gmail.com

19 Namuna Jadibuti Proshodhan Kendra

20 Prima Tech Pvt. Ltd. 522871,527370,526894 KTM info@NBE.MOS.COM.NP

21 Satya International Pvt. Ltd. 9858020390

22
Shambhala Herbal & Aromatic 
Pvt. Ltd.

4478359, 
9851043654

Mahakal, ktm amatya@sambhala.wlink.com.np

23
Unique Himalayan Herbs 
International 

4494914 Kathmandu ribdrawal@wlink.com.np

24 National Organic 4359612 Balaju Height office@nationalorganices.com.np

@)= ;fj{hlgs ljZn]if0f ;DaGwL ;]jfu|fxLx¿sf] ljj/0f

cg';"rL ! 
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cg';"rL @

List of Plant species prioritized by Government of Nepal for cultivation and 
development:

S.N Scientific name Local name Family

1 Aconitum heterophyllum Wall.ex Royle clt; (Ranunculaceae)

2 Aconitum ferox Wall.ex ser. ljif (Ranunculaceae)

3 Acorus calamus L. af]emf] Acoraceae

4 Asparagus racemosus Wild. ;tfj/L Asparagaceae

5 Azadiracta indica A.Juss. lgd  Meliaceae

6 Bergenia ciliata (Haw.) Sternb. kfiff0fe]b Saxifragaceae 

7 Cinnamomum tenuipile Kosterm. ;'uGwsf]lsnf Lauraceae

8 Ophiocordyceps sinensis (Berk.) Sacc. of;f{u'Daf Ophiocordycipitaceae

9 Cinnamomum tamala (Buch-Ham.) Nees & Eberm t]hkft Lauraceae

10 Dactylorhiza hatagirea (D.Don) Soo. kfFrcf}+n] Orchidaceae

11 Dioscorea deltoidea Wall.ex Griseb Eofs'/ Dioscoreaceae

12 Gaultheria fragratissima Wall. wl;+u/] Ericaceae

13 Juglans regia L. cf]v/ Juglandaceae

14 Parmelia cirrhata Fr. ‰ofpm Parmeliaceae

15 Morchella elata Fr. u'R5L Rofp Morchellaceae

16 Nadostachys jatamansi DC. h6fd;L Caprifoliaceae

17 Neopicrorhiza scrophulariifolia (Penell) D.Y. Hong  s'6sL Scruphulariacea

18 Phyllanthus emblica L. cdnf Phyllanthaceae

19 Piper longum L. lkknf Piperaceae

20 Sinopophyllum hexandrum (Royle.) T.S.Ying n3'kq Berberidaceae
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21 Rauvolfia serpentina (L.) Benth.ex kurz ;k{uGwf Apocynaceae

22 Rheum australe D.Don kbdrfn Polygonaceae 

23 Rubia manjith Roxb.ex Fleming dlh7f] Rubiaceae

24 Sapindus Mukorossi Gaertn. l/¶f Sapindaceae

25 Swertia chirayita (Roxb.) Buch.-Ham. ex C.B.Clarke  lr/fO{tf] Gentianaceae

26 Tagetes minuta L. h+unL ;okqL Asteraceae

27 Taxus wallichiana Zucc. nf}7 ;Nnf Taxaceae

28 Tinospora sinensis (Lour.) Merrill u'hf]{ Menispermaceae

29 Valeriana Jatamansi Jones. ;'uGwjfn caprifoliaceae

30 Zanthoxylum armatum DC. l6d'/ Rutaceae

31 Paris polyphylla Sn. ;t'jf Melanthaceae

32 Fritillaria cirrhosa D.Don sfsf]nL Liliacea

33 Curculigo orchioides Gaertn. sfnf] d':nL Hypoxidaceae
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Methods for Estimation of Total Phenolic Content (TPC), Total  
Flavonoid Content (TFC) and Determination of Antioxidant 
Activity of Medicinal plants

1. Estimation of Total Phenolic Content (TPC) by Folin-Ciocalteau Reagent (FCR) 
Method by Spectrophotometer.
The purpose of the method is to evaluate the total phenolic compounds present in the given plant 
sample. This method is applicable for quantitative estimation of phenolic compounds in plant material. 
The apparatus required is volumetric flask, test tubes, beakers, micropipette (10-100 µL and 100-
1000 µL), and measuring cylinder.

1. Preparation of standard gallic acid for calibration curve

Reagents Preparation
10% Folin- Ciocalteu reagent (FCR): 
Dissolve 10 mL of Folin- Ciocalteu reagent in 90 mL of distilled water

7%Na2CO3
Dissolve 7 g of sodium carbonate in 100 mL of Distilled water

Gallic acid of 1mg/mL: Dissolve 10 mg of Gallic acid in 10 mL methanol

The total phenolic content in plant extracts can be estimate by Folin- Ciocalteu reagent as method 
described by Singleton and Rossi. 

a. Various concentrations such as 25, 50, 75, 100, 150μg/mL prepare from standard gallic acid 
solution. For this, carefully take 25 μL of gallic acid solution and make it 1 mL by adding 975 μL of 
methanol to prepare gallic acid of 25 μg/mL concentration. Similarly, 50μL of gallic acid solution 
and make it 1 mL by adding 950μL of methanol to prepare gallic acid of 50 μg/mL. For other 
concentrations perform in same way.

b. To each concentration, add 5 ml of 10% Folin-Ciocalteu reagent and 4 ml of 7% Na2CO3 that makes 
10 ml total volume.
 
c. Shake the thus obtained blue colored mixture.

cg';"rL #
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d. Incubate in water bath at 40oC for 30 minutes.

e. Measure the absorbance at 760 nm thrice by spectrophotometer and use the average value of 
absorbance to plot calibration curve.

Figure 1: Example of Calibration curve for authentic gallic acid

II. Preparation of samples for total phenolic content.

a. Prepare the sample solution of extracts by dissolving 10 mg of each extract in 10 ml ofmethanol 
in order to make 1mg/mL.

b. Prepare various concentrations such as 25, 50, 75, 100, 150μg/mL from stock solution as 
previously of gallic acid.

c. To each concentration, add 5 ml of 10% Folin-Ciocalteu reagent and 4 ml of 7% Na2CO3 that 
makes 10 ml total volume.

d. Shake the solution thus obtained blue colored mixture.

e. Incubate in water bath at 40oC for 30 minutes.

f. Measure the absorbance at 760 nm thrice and use average value of absorbance to calculate total 
phenolic content.
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Calculations demonstration:

Let an equation from calibration curve is    y = 0.0109x ……….(i)

y= absorbance
x= amount of substrate

Let take one concentration 150 µg/mL as an example, which has absorbance 0.137

Substituting the value of absorbance on equation (i)

					     0.137=0.0109x
					     x= 12.56 µg/mL

Using formula, TPC =  cV/m

Where, c is the amount of substrate present in sample in mg=x ,V is the volume in ml and m is the 
amount of sample in gram

We have, c in µg/g so we need to convert it into mg by dividing by 1000 and m in µg needs to 
convert into g.

Then, TPC = (12.56×(1/1000)×1)
(150/(1000×1000)) 

= 83.79 mg GAE/g
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2. Estimation of Total Flavonoid Content (TFC)

The Purpose of this method is to evaluate the total flavonoid content present in the given plant sam-
ple having positive test for flavonoids in preliminary phytochemical screening test. The total flavo-
noid content was determined by aluminium chloride colorimetric assay. This method is applicable for 
quantitative estimation of flavonoid compounds in plant material having high flavonoid content. The 
apparatus required is volumetric flask, test tubes, beakers, micropipette (10-100 µL and 100-1000 
µL), burette, measuring cylinder.

I. Preparation of standard quercetin for calibration curve
Reagent Preparation

5% NaNO2:
Dissolve 5 g of sodium nitrite in 100 mL distilled water

10%AlCl3: 
Dissolve 10 g of AlCl3 in 100 ml distilled water

Preparation of 1N NaOH: 
Dissolve 4 g of sodium hydroxide in 100 mL distilled water

The total flavonoid content in extract can be determined by aluminium chloride colorimetric assay.

a. Prepare the stock solution of quercetin of 1 mg/mL concentration in methanol 

b. From 1mg/mL solution, take 25µL by micropipette and add 975µL methanol to make 25 μg/mL 
solutions.

c. Similarly, prepare 50, 75, 100, 150 μg/mL concentration solutions in different test tubes.

d. Add 1 mL quercetin of each concentration to the test tube containing 4 mL of distilled water. 

e. At zero-time, add the 0.3 mL of 5% NaNO2 to the test tube 

f. After 5 min, 0.3 mL of 10% AlCl3. Then, after 6 min, add 2 mL of 1 M NaOH to the mixture.

g. Immediately, make the volume of the mixture up to 10 mL by the addition of 4.4 mL of distilled 
water. 

h.Measure the absorbance of colored mixture at 510 nm.

i. Plot the standard calibration curve.
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Figure 2: Example of Calibration curve for authentic quercetin

Table Format 1: Absorbance value for gallic acid and quercetin measured for calibration curve

Gallic acid  used as standard for calibration of  
phenols

Quercetin is used as standard for calibration 
of  flavonoid

Concentration (µg/ml) Absorbance for gallic 
acid measured

Concentration (µg/ml) Absorbance
values for quercetin 

measured
10 …. 10 ….
25 …. 25 ….
50 …. 50 ….
75 …. 75 ….
100 …. 100 ….

II. Preparation of samples for total flavonoid content:

a. Prepare the stock solution of sample extract of 1 mg/mL concentration in methanol
b. From 1mg/mL solution, take 25µL by micropipette and add 975µL methanol to make 25 μg/mL 
solution.
c. Similarly, prepare 50,75,100, 150μg/mL concentration solutions in different test tubes.
d. Add 1 mL quercetin of each concentration to the test tube containing 4 mL of distilled water. 
e. At zero-time, add the 0.3 mL of 5% NaNO2 to the test tube 
f. After 5 min, 0.3 mL of 10% AlCl3. Then, after 6 min, add 2 mL of 1 M NaOH to the mixture.
g. Immediately, make the volume of the mixture upto 10 mL by the addition of 4.4 mL of distilled 
water. 
h. Measure the absorbance of colored mixture at 510 nm by spectrophotometer.
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Calculations of TFC are same as that of TPC:

Total flavonoid content was calculated using the formula:

C= cV/m  where C= Total content mg QE/ g dry extract. 

c = concentration of quercetin obtain from calibration curve, mg/ml,  

V= the volume of the extract in ml, m= the weight of plant extract in g.

Table Format  2 :  Total Phenolic content (TPC) and Total Flavonoid Content (TFC) in different 
extracts.

TPC and TFC content (Mean) MeOH  extract 50% EtOH extract H2O extract

mg GAE/ g   (Mean TPC± S.D) ….. ….. …..

QE mg/ g   (Mean TFC± S.D) ….. ….. …..

REFERENCES

1. Mustafa, R. A., Hamid, A. A., Mohamed, S., &Bakar, F. A. (2010). Total phenolic compounds, flavonoids, and radical scavenging 
activity of 21 selected tropical plants. Journal of food science, 75(1), C28-C35.

2. Pekal, A., &Pyrzynska, K. (2014). Evaluation of aluminiumcomplexation reaction for flavonoid content assay. Food Analytical 
Methods, 7(9), 1776-1782.

3. Marinova, D., Ribarova, F., &Atanassova, M. (2005). Total phenolics and total flavonoids in Bulgarian fruits and vegetables. Journal 
of the university of chemical technology and metallurgy, 40(3), 255-260.

4. Sen, S., De, B., Devanna, N., &Chakraborty, R. (2013). Total phenolic, total flavonoid content, and antioxidant capacity of the leaves 
of MeynaspinosaRoxb., an Indian medicinal plant. Chinese journal of natural medicines, 11(2), 149-157.



jflif{s k|ult k|ltj]bg @)&^÷)&&58

3. Determination of antioxidant activity of the selected extracts using DPPH free 
radical scavenging assay.

In general to evaluate the antioxidant potential of the given plant sample by DPPH method. Simple 
and inexpensive method to measure antioxidant capacity of plants involves the use of free radical 2, 
2-diphenyl-1-picrylhydrazyl (DPPH) method which is widely used to test the ability of compounds to 
act as free radicals scavengers or hydrogen donors and to evaluate antioxidant activity.

An antioxidant is a molecule that inhibits the oxidation of other molecules. Many medicinal plants con-
tains large amounts of antioxidants such as polyphenols which play important role in absorbing and 
neutralizing free radicals, quenching singlet and triplet oxygen or decomposing peroxides. 

This method is applicable for quantitative estimation of half maximal inhibitory concentration of the 
plant material. The apparatus required is volumetric flask, test tubes, beakers, micropipette (10-100 
µL and 100-1000 µL), and measuring cylinder. This is a quick and easy method to analyze the scav-
enging potential of antioxidants. Free radical scavenging activity of selected extracts was measured 
by using 2, 2-diphenyl-1-picrylhydrazyl (DPPH) radical by spectrophotometrically.

I. Preparation of DPPH solution (0.1mM)
Carefully weigh 0.39 mg of the DPPH carefully dissolved in methanol and finally maintains the volume 
to 100 ml.

II. Preparation of extract solutions
A stock solution of plant extract of 1 mg/mL was prepared by dissolving 10 mg of each extract in 10 
mL of methanol. From the sample stock solution 10, 25, 50, 75, 100 μg/mL solutions were prepared. 

For 10 μg/mL: mix 10 μL of extract solution from 1 mg/mL  and 990 μL methanol
For 25 μg/mL: mix 25 μL of extract solution from 1 mg/mL  and 975 μL methanol
For 50 μg/mL: mix 50 μL of extract solution from 1 mg/mL  and 950 μL methanol

And similary prepare other different concentrations.

III. Evaluation of antioxidant potential
a. To the sample solutions of different concentration, add 1.5 mL DPPH solution 
b. Incubate at room temperature (in dark) for 30 minutes
c. Measure the absorbance at 517 nm spectrophotometrically. 
d. Ascorbic acid was used as the standard for antioxidant.
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AC-AO
AC

x 100%  I% =

where, AC = absorbance of the control (1 mL methanol + 1.5  mL DPPH solution),AO = absorbance 
of the sample solution, andI% = percentage of inhibition

Then, plot the graph of % inhibition vs concentration in excel and note the equation.

Table Format 3: Absorbance and a control measured at wavelength 517 nm in   the DPPH assay, % 
inhibition and IC50

Calculations for IC50,
Let’s take ascorbic acid,
For example we have an equation from plot, y = 0.772x + 26.409
For half inhibitory concentration, y=50, then,
					     50= 0.772x + 26.409
					     x= 30.55 µg/mL
					     The value of x is IC50 value.

The radical scavenging activities of essential oil were expressed in terms of their IC50 values

Note: Lower the IC50 value higher the antioxidant potential of plant sample.

The percentage of inhibition was calculated by using formula, 

Plant extract Conc. µg/ml Absorbance % inhibition IC50 TPC(mgGAE/g) TFC (mg QE/g)

Methanolic

10 …. ….

…. …. ….25 …. ….

50 …. ….

50 % 
ethanolic

10 …. ….

…. …. ….25 …. ….

50 …. ….

Aqueous Extract

10 …. ….

…. …. ….25 …. ….

50 …. ….

Control ….



jflif{s k|ult k|ltj]bg @)&^÷)&&60

REFERENCES

Verzelloni, E., Tagliazucchi, D., & Conte, A. (2007). Relationship between the antioxidant properties and the phenolic and flavonoid 
content in traditional balsamic vinegar. Food Chemistry, 105(2), 564-571.

 Mustafa, R. A., Hamid, A. A., Mohamed, S., &Bakar, F. A. (2010). Total phenolic compounds, flavonoids, and radical scavenging 
activity of 21 selected tropical plants. Journal of food science, 75(1), C28-C35.

Brand-Williams, W., Cuvelier, M. E., &Berset, C. L. W. T. (1995). Use of a free radical method to evaluate antioxidant activity. LWT-
Food science and Technology, 28(1), 25-30.

Rice-Evans, C. A., Miller, N. J., &Paganga, G. (1996). Structure-antioxidant activity relationships of flavonoids and phenolic acids. 
Free radical biology and medicine, 20(7), 933-956.

Gupta, S., & Prakash, J. (2009). Studies on Indian green leafy vegetables for their antioxidant activity. Plant Foods for Human 
Nutrition, 64(1), 39-45.

Sharma, O. P., &Bhat, T. K. (2009). DPPH antioxidant assay revisited. Food chemistry, 113(4), 1202-1205.

Burits, M., &Bucar, F. (2000). Antioxidant activity of Nigella sativa essential oil. Phytotherapy research, 14(5), 323-328.

Wangensteen, H., Samuelsen, A. B., &Malterud, K. E. (2004). Antioxidant activity in extracts from coriander. Food chemistry, 88(2), 
293-297.

Szabo, M. R., Iditoiu, C., Chambre, D., &Lupea, A. X. (2007). Improved DPPH determination for antioxidant activity spectrophotomet-
ric assay. Chemical Papers, 61(3), 214-216.



jflif{s k|ult k|ltj]bg @)&^÷)&& 61

 
  
  
  
  
  
  

 

 

 

 
 

 
    

 
 

 

 
 

  

 
 

  

 

 
  
   

   

g
fu

l/
s

 j
8f

kq
k|f

s
[lt

s
 ;

Dk
bf

 c
g

';
Gw

fg
z

fn
fa

f6
 k

|bf
g

 u
l/

g
] ;

]jf
, n

fU
g

] ;
d

o
 t

y
f ;

]jf
 z

'N
s

c
g

';
"r
L $



jflif{s k|ult k|ltj]bg @)&^÷)&&62

k|of]uzfnf leq ePsf s]xL lqmofsnfkx¿sf] emns



jflif{s k|ult k|ltj]bg @)&^÷)&& 63

jg:klt tyf ;'ulGwt t]nsf] gd"gf ;+sng / k|f]8S6 kmd"{n]zg ub}{



jflif{s k|ult k|ltj]bg @)&^÷)&&64


