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A\mnl[]n   

Tbcm mno^s iff_lm [ h_q miol]_ i` h[nol[f ^s_. T[ao]bc'm ^_mcah i` 

_rj_lcg_hnm q[m om_^ ni mn[ncmnc][ffs [h^ ijncgct_ nb_ ^s_cha j[l[g_n_lm i` 

^cff_l_hn `[\lc]m. Tb_ l_mofnm p[lc_^ qcnb ^cff_l_hn `[\lc]m [h^ nb_ ijncgog 

]ih^cncihm `il ]innih q_l_ `ioh^ ni \_ ofnl[mihc][ncih `il 5 gch, [ g[n_lc[f-

ni-fckoil l[nci i` 10 gL ^s_ ni 100 gL q[n_l, [ n_gj_l[nol_ i` 60 ºC, [h^ [ 

jH i` 8. Fil fch_h, nb_ ijncgog p[fo_m q_l_ ofnl[-mihc][ncih `il 15 gch, 15 

gL ^s_ ni 100 gL q[n_l, jH i` 8, [h^ n_gj_l[nol_ i` 80 ºC. Ojncgog 

]ig\ch[ncihm `il mcfe q_l_ [ n_gj_l[nol_ i` 80 ºC, nb_ g[n_lc[f-ni-fckoil 

l[nci i` 20 gL i` ^s_ _rnl[]n ni 100 gL q[n_l, jH i` 8, [h^ ofnl[mihc][ncih 

`il 15 gch. Tb_ l_mofnm ch^c][n_^ nb_ ]igg_l]c[f pc[\cfcns i` ^s_cha `[\lc]m 

omcha nbcm jli]_^ol_. 

 

K_sqil^m   
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Ihnli^o]ncih   

An f_[mn 3000 s_[lm b[p_ j[mm_^ mch]_ nb_ chp_hncih i` n_rncf_m [h^ ^s_m. Fil 

nb_ gimn j[ln, nb_ bcab-ko[fcns ]finb i` nb[n _l[ q[m g[^_ omcha jli]_^ol_m 

nb[n q_l_ _gjclc][ffs ^_n_lgch_^ [h^ l_fc_^ ih nb_ ohcko_ _rj_lncm_ [h^ 

_rj_lc_h]_ i` chhog_l[\f_ q_[p_lm, mjchh_lm, [h^ ^s_lm (1). Sch]_ [h]c_hn 

ncg_m, h[nol[f ^s_m b[p_ \__h om_^ ni ]ifiol \inb mshnb_nc] [h^ h[nol[f 

n_rncf_ g[n_lc[fm, ch]fo^cha qiif, ]innih, mcfe, hsfih, `ol, [h^ f_[nb_l. Tb_ 

om_ i` h[nol[f ]ifiolm ^_]fch_^ qb_h mshnb_nc] ^s_m q_l_ chnli^o]_^ ch nb_ 

gc^^f_ i` nb_ 19nb ]_hnols (2, 3). Sshnb_nc] ^s_m [h^ jcag_hnm [l_ qc^_fs 

oncfct_^ ch nb_ n_rncf_ ch^omnls `il nb_cl qc^_ mj_]nlog i` ]ifiolm, cgjlip_^ 

]ifiol `[mnh_mm ko[fcnc_m, [h^ [ffil^[\f_ ]imn (4). Hiq_p_l, ^o_ ni nb_cl 

nirc]cns [h^ ][l]chia_hc] _ff_]nm [h^ nb_ `[]n nb[n nb_s [l_ h_cnb_l 

\ci^_al[^[\f_ hil _]i-`lc_h^fs, g[hs jli^o]_lm hiq[^[sm [pic^ mshnb_nc] 

^s_m [h^ jcag_hnm (5). Dolcha nb_ j[mn `_q ^_][^_m, l_m_[l]b_lm qilf^qc^_ 

b[p_ \__h `i]omcha ih p[lciom h[nol[f ^s_ [jjfc][ncihm (6). Ahinb_l cmmo_ 

l_f[n_^ ni nbcm cm nb_ chn_l[]ncih \_nq__h ^cff_l_hn ^s_cha j[l[g_n_lm ^olcha 

ijncgcm[ncih. Aa[chmn nbcm \[]e^lij, nb_ jl_m_hn chp_mnca[ncih q[m ][llc_^ 

ion ni c^_hnc`s nb_ fcgcncha j[l[g_n_l ch nb_ jli]_mm omcha nb_ T[ao]bc L9 

D_mcah i` Erj_lcg_hnm (DOE). Tb_ g_nbi^ifias [^ijn_^ ch nbcm mno^s q[m 

hip_f [h^ q[m chnli^o]_^ ch nb_ ^s_cha i` `[\lc]m. Mil_ip_l, nbcm mno^s q[m 

nb_ `clmn ni om_ Gynochthodes umbellata (L.) R[t[`cg [h^ B. Bl_g_l [m [ 

miol]_ i` h[nol[f ^s_. W_ mn[ln_^ chp_mnca[ncha Gynocthodes umbellata [m [ 
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VIDHYA  ET AL  2     

bnnjm://jf[hnm]c_h]_ni^[s.ihfch_ 

miol]_ i` ^s_ mch]_ nb_ jl_m_h]_ i` [hnbl[kochih_m ch nbcm 

mj_]c_m b[^ \__h _mn[\fcmb_^ \_`il_ (7). Ih nl[^cncih[f 

Ih^c[h msmn_gm i` g_^c]ch_, nb_ jf[hn j[lnm i` Gynocthodes 

umbellata [l_ ]ihmc^_l_^ ni \_ om_`of ch nl_[ncha ^cm_[m_m 

mo]b [m chn_mnch[f j[ch, ch^ca_mncih, msjbcfcm [h^ aihillb_[ 

(8), cn b[m [fmi \__h l_jiln_^ nb[n nb_ jf[hn cm [ lc]b miol]_ 

i` gch_l[fm, pcn[gchm [h^ `c\l_m. 

 

M[n_lc[fm [h^ M_nbi^m 

Tbcm l_m_[l]b j[j_l cm [ ]ig\ch[ncih i` 2 ^cff_l_hn 

_rj_lcg_hnm. Tb_ `clmn ih_ cm nb_ ^s_cha i` ]innih `[\lc] 

[fih_, omcha ^s_ i\n[ch_^ `lig nb_ [^p_hncnciom liin 

]ofnol_ i` Gynocthodes umbellata, qcnb 3 ^cff_l_hn 

gil^[hncha g_nbi^m, c._., jl_-gil^[hncha, mcgofn[h_iom 

gil^[hncha, [h^ jimn-gil^[hncha, [ff ch ]ig\ch[ncihm 

qcnb _[]b i` nb_ 3 ^cff_l_hn gil^[hnm, qbc]b [l_ [h [fog, 

][omnc] mi^[ [h^ `_lliom mofjb[n_. Tb_ m_]ih^ _rj_lcg_hn 

cm nb_ ijncgcm[ncih i` nb_ ^s_cha j[l[g_n_lm `il nb_ ^s_cha 

i` 3 ^cff_l_hn `[\lc]m, qbc]b [l_ ]innih, mcfe [h^ fch_h, omcha 

nb_ in-vivo liin i` Gynocthodes umbellata, omcha [ mchaf_ 

h[nol[f gil^[hn, c._., [ 10 % mifoncih i` nb_ jiq^_l_^ 

m__^ i` Terminalia chebula, \s nb_ jl_-gil^[hncha 

g_nbi^. Tbcm g_nbi^ i` ^s_cha cm bcabfs _]i-`lc_h^fs, [m 

\inb nb_ ^s_ [h^ nb_ gil^[hn [l_ _rnl[]n_^ `lig h[nol[f 

miol]_m. Tb_ ijncgcm[ncih i` nb_ ^s_cha j[l[g_n_lm `il 

nbcm _rj_lcg_hn q[m ^ih_ qcnb nb_ b_fj i` T[ao]bc L9 

ilnbiaih[f [ll[s ^_mcah. 

Pf[hn g[n_lc[f 

Gynochthodes umbellata (L.) R[t[`cg [h^ B. Bl_g_l [l_ 
nb_ jf[hn mj_]c_m om_^ ch nb_ ]oll_hn chp_mnca[ncih. 

Gynochthodes umbellata (L.) R[t[`cg [h^ B. Bl_g_l (msh: 

Morinda umbellata), cm [ g_^c]ch[f jf[hn [fmi ehiqh [m 

“Noh[” ch T[gcf [h^ “Pcn[^[lo” ch S[hmelcn (7). In cm [ 

qii^s ]fcg\_l. Gynochthodes umbellata q[m ]iff_]n_^ `il 

nb_ ]oll_hn mno^s `lig [ h[nol[f jijof[ncih ch nb_ 

K[lc[p[nnig ][gjom i` nb_ Uhcp_lmcns i` K_l[f[, 

Tbclop[h[hnb[jol[g, K_l[f[ (Fca. 1). 

Ihcnc[ncih [h^ _mn[\fcmbg_hn i` [^p_hncnciom liin ]ofnol_ 

Fil nb_ _mn[\fcmbg_hn [h^ g[chn_h[h]_ i` nb_ liin ]ofnol_ 

i` Gynochthodes umbellata, [ hi^[f _rjf[hn (4nb hi^_ `lig 

nb_ ncj) q[m om_^. Tb_ g_^cog om_^ q[m Mol[mbca_ [h^ 

Seiia (MS), qcnb 3 % mo]lim_ [h^ 2 gaL-1 BA mifc^c`c_^ 

qcnb 0.8 % [a[l, [m mn[h^[l^ct_^ _[lfc_l ch iol f[\il[nils 

(7). Yioha mbiin ]onncham i` Gynocthodes umbellata q_l_ 

n[e_h `lig `c_f^-aliqh jf[hnm, ^_`ifc[n_^, nbilioabfs 

]f_[h_^ qcnb q[n_l, [h^ nb_h ]f_[h_^ omcha nb_ ^_n_la_hn 

L[\if_h_ (Gf[ri Ih^c[ Ln^., Mog\[c). Aft_lq[l^, nb_m_ 

_rjf[hnm q_l_ q[mb_^ oh^_l lohhcha q[n_l `il 30 gch [h^ 

nb_h lchm_^ qcnb ^cmncff_^ q[n_l. L[n_l 0.1 % (q/p) M_l]olc] 

Cbfilc^_ (HaCf2) q[m om_^ `il mol`[]_ mn_lcfcm[ncih. Aft_l 

nl_[ng_hn qcnb HaCf2 `il 6 gch [h^ q[mbcha qcnb ^cmncff_^ 

q[n_l nblc]_, nb_ hi^[f m_ag_hn (1-1.5 ]g) q[m nl[hm`_ll_^ 

ni nb_ [\ip_-g_hncih_^ MS g_^cog. Aft_l 4 q__em, nb_ in 

vitro mbiinm a_h_l[n_^ q_l_ mo\-]ofnol_^ [h^ g[chn[ch_^ 

[n nb_ m[g_ bilgih_ ]ih]_hnl[ncih (Fca. 2). Tb_ ]ofnol_ 

]ih^cncihm q_l_ g[chn[ch_^ [n 25ºC oh^_l [ 12 b 

jbinij_lci^, qcnb 50 gifg-2m-1 cll[^c[h]_ i` [ qbcn_ 

`foil_m]_hn no\_ (Pbcfcjm, Ih^c[) [h^ 60-65 % l_f[ncp_ 

bogc^cns. 

 Ti chcnc[n_ [^p_hncnciom liin ]ofnol_, [h chn_lhi^[f 
m_ag_hn i` 1 ]g f_hanb `lig gc]li-jlij[a[n_^ ]ofnol_m 

q[m nl[hm`_ll_^ ni [ b[f`-mnl_hanb MS mifc^ g_^cog 

[oag_hn_^ qcnb ^cff_l_hn ]ih]_hnl[ncihm i` NAA (0.1-0.5 

gaL-1). Ihn_lhi^[f _rjf[hnm qcnb 0.3 gaL-1 NAA mbiq_^ nb_ 

\_mn l_mofn [h^ q_l_ m_f_]n_^ `il nb_ chcnc[ncih i` 

[^p_hncnciom liin ]ofnol_ (Fca. 3). Sg[ff liinm `lig nb_ 

chn_lhi^_ q_l_ b[lp_mn_^ [h^ nl[hm`_ll_^ ni [ 50 gL b[f`-

mnl_hanb MS fckoc^ g_^cog qcnb 3 % mo]lim_ [h^ 0.3 % 

gaL-1 NAA ch [ 250 gL Elf_hg_s_l `f[me. Tb_ ]ofnol_m q_l_ 

e_jn ch [ lin[ls mb[e_l [n 90 ljg. Aft_l 90 ^[sm i` ]ofnol_, 

nb_ liinm q_l_ b[lp_mn_^ [h^ mo\d_]n_^ ni [hnbl[kochih_ 

_rnl[]ncih (8). 
Fcaol_ 1: H[\cn i` Gynochthodes umbellata    

Fcaol_ 2: In vitro mbiin gofncjfc][ncih ch MS g_^cog ]ihn[chcha 3% mo]lim_ 
[h^ 2 gaL-1 BA mifc^c`c_^ qcnb 0.8% [a[l  
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A^p_hncnciom liin ]ofnol_ 

Tb_ g[rcgog mbiin ch^o]ncih q[m hinc]_^ ch nb_ 4nb hi^_ 

ch MS g_^cog `ilnc`c_^ qcnb 2 gaL-1 BA, 0.8 % [a[l [h^ 3 % 

mo]lim_. Tb_ mo\-]ofnol_^ in vitro mbiinm q_l_ om_^ `il nb_ 

chcnc[ncih i` [^p_hncnciom liin ]ofnol_. M_^cog `ilnc`c_^ 

qcnb 0.3 gaL-1 NAA, q[m om_^ `il liin ]ofnol_ [h^ nb_ 

chn_lhi^[f m_ag_hn q[m m_f_]n_^ [m nb_ _rjf[hn. Tb_ 

chcnc[n_^ liinm q_l_ nl[hm`_ll_^ ni [ fckoc^ g_^cog qcnb 

nb_ m[g_ bilgih[f ]ig\ch[ncih [h^ qcnbion [a[l. Aft_l 

90 ^[sm i` aliqnb, liinm q_l_ b[lp_mn_^ [h^ nb_ ^s_ q[m 

_rnl[]n_^. Tb_ _rnl[]n_^ [hnbl[kochih_m q_l_ om_^ `il nb_ 

^s_cha i` `[\lc]m. 

Mil^[hncha [h^ ^s_cha i` [^p_hncnciom liin ]ofnol_ 

Mil^[hncha cm [ ]lo]c[f mn_j ch nb_ jli]_mm i` ^s_cha 

]innih. Cinnih ^s_cha cm nbioabn ni \_ [ gil_ ]b[ff_hacha 

[ln nb[h ^s_cha mcfe [h^ qiif. Do_ ni cnm hih-jiliom 

h[nol_, ]innih ][hhin l_n[ch ^s_m qcnbion oh^_laicha 

gil_ chpifp_^ jli]_^ol_m `il ^cffomcha nb_ ^s_ chni nb_ 

`c\l_ il ]l_[ncha [h [ffchcns \_nq__h nb_ ^s_ [h^ nb_ `c\l_. 

Tb_ gil^[hncha g[e_m nb_ ^s_ gil_ mifo\f_ ch nb_ `c\l_ 

[h^ ]l_[n_m gil_ [ffchcns \_nq__h nb_ ^s_ [h^ nb_ `c\l_. 

Tb_ ]innih m[gjf_m q_l_ nl_[n_^ qcnb ^cff_l_hn g_n[ffc] 

m[fnm ehiqh [m gil^[hnm \s `iffiqcha nbl__ g_nbi^m. 

Pl_-gil^[hncha 

7 ]g r 7 ]g ohc`ilg-mct_^ mnlcjm i` ]innih `[\lc] q_l_ 

cgg_lm_^ ch nbl__ ^cff_l_hn gil^[hn mifoncihm ([fog, 

][omnc] mi^[, [h^ `_lliom mofjb[n_) `il 20 gchon_m _[]b. 

Tb_ `[\lc]m q_l_ nb_h f_ft ni [cl ^ls `il lioabfs 2 b. Tb_ 

gil^[hn_^ ]innih `[\lc]m q_l_ mo\g_la_^ `il 20 gch ch [ 

mj_]c`c] ^s_ \[nb. Tb_ g[n_lc[fm q_l_ [ffiq_^ ni ^ls ch nb_ 

[cl `il [lioh^ 2 biolm [ft_l ^s_cha. Ti [mm_mm nb_ f_p_f i` 

]ifil p[lc[ncih, jc]nol_m i` [ff nb_ nl_[n_^ ]innih `[\lc] 

mnlcjm q_l_ n[e_h. 

Pimn-gil^[hncha 

Am g_hncih_^ [\ip_, nb_ ]innih `[\lc] mnlcjm q_l_ 
mo\d_]n_^ ni [ ^s_ \[nb `il 20 gch, [ft_l qbc]b nb_s q_l_ 

f_ft ni [cl ^ls `il [lioh^ 2 biolm. Tb_ ^s_^ `[\lc]m q_l_ 

nb_h cgg_lm_^ ch [ mj_]c[f gil^[hn \[nb `il 20 gch, 

`iffiq_^ \s [jjlircg[n_fs 2 biolm i` [cl ^lscha. 

Scgofn[h_iom gil^[hncha 

Tb_ [\ip_-g_hncih_^ ]innih `[\lc]m q_l_ mcgofn[h_iomfs 
gil^[hn_^ \s ^cjjcha ch _ko[f [giohnm i` ^s_ \[nb [h^ 
gil^[hn \[nb `il 20 gch, `iffiq_^ \s 2 b i` [cl ^lscha. 

D_n_lgch[ncih i` ijnc][f ^_hmcns i` q[mbion i` ]innih 
`[\lc]m 

Tb_ ^lc_^ ]innih `[\lc]m i\n[ch_^ [ft_l jl_-gil^[hncha, jimn-
gil^[hncha, il mcgofn[h_iom gil^[hncha [h^ ^s_cha q_l_ 
]on chni _ko[f b[fp_m [h^ nb_ m_]ih^ b[f` q[m q[mb_^ ch         
10 gL q[n_l [h^ mnil_^ ch mg[ff \innf_m. Tb_ _fffo_hn q[m 
[h[fst_^ omcha [ UV/pcmc\f_ mj_]nlijbinig_n_l. Tb_ 
[\miljncih q[p_f_hanb q[m l_]il^_^ \[m_^ ih nb_ g[rcgog 
[\miljncih j_[e _rbc\cn_^ \s _fffo_hn omcha [ UV/pcmc\f_ 
mj_]nlijbinig_n_l [ft_l `ch^cha nb_ [\miljncih q[p_f_hanb, 
nb_ [\mil\[h]_ i` _[]b m[gjf_ q[m g_[mol_^. Tb_ ijnc][f 
^_hmcns i` nb_ _fffo_hn q[m l_]il^_^. Tb_ gimn mocn[\f_ nsj_ 
i` gil^[hn q[m ]b[l[]n_lct_^ \s nb_ f_[mn Ojnc][f ^_hmcns 
(OD) p[fo_ [m nb_ gchcgog l_f_[m_ i` ^s_mnoffm ni nb_ 
_fffo_hn. 

M_[mol_ i` ]ifil mnl_hanb 

Cifil ]b[l[]n_lcmnc]m i` [ff nb_ ^s_^ `[\lc]m q_l_ [mm_mm_^ 
ch n_lgm i` CIE L*, [*, \*, l_`f_]n[h]_, [h^ ]ifil mnl_hanb 
(K/S) p[fo_m [n 400 hg. Ih 1976, nb_ Ihn_lh[ncih[f 
Ciggcmmcih ih Iffogch[ncih (CIE) ^_`ch_^ nb_ CIE LAB 
]ifil mj[]_, [fmi ehiqh [m nb_ L*[*\*, [m [ msmn_g nb[n 
_rjl_mm_m ]ifil [m 3 p[fo_m: L* `il j_l]_jno[f fcabnh_mm [h^ 
[* [h^ \* `il nb_ 4 ohcko_ ]ifilm i` bog[h pcmcih; l_^, 
al__h, \fo_ [h^ s_ffiq.  Tb_ mj_]nl[f l_`f_]n[h]_m i` ^s_^ 
m[gjf_m q_l_ g_[mol_^ omcha [ USB200-R_`f_]n[h]_ 
mj_]nlijbinig_n_l MARC SPEC (O]_[h Ojnc]m). Tb_ ]ifil 
mnl_hanb (K/S) p[fo_m q_l_ ][f]of[n_^ \s nb_ 

Ko\_fe[ -Mohe _ko[ncih. K/S=(1-R)2/2R,  (Ekh. 1) 

qb_l_ R cm nb_ l_`f_]n[h]_ i` nb_ ^s_^ m[gjf_, K cm nb_ 
[\miljncih ]i_ffc]c_hn [h^ S cm nb_ m][nn_lcha ]i_ffc]c_hn.  

Ojncgcm[ncih i` ^s_cha j[l[g_n_lm omcha in vivo liin 
[h^ Terminalia chebula 

W_ om_^ 3 ^cff_l_hn `[\lc]m `il nb_ _rj_lcg_hnm, qbc]b [l_ 
]innih, mcfe, [h^ fch_h. 7 ]g × 7 ]g mnlcjm i` _[]b `[\lc] 
q_l_ n[e_h [h^ [ff i` nb_g oh^_lq_hn jl_-gil^[hncha 
omcha [ 10 % mifoncih i` nb_ jiq^_l_^ m__^ i` Terminalia 
chebula. Tb_ gil^[hn q[m _gjfis_^ [n [ g[n_lc[f-ni-
fckoil l[nci i` 1:10 [h^ gil^[hncha q[m ][llc_^ ion 
ip_lhcabn [n liig n_gj_l[nol_. Tb_ ^s_ q[m g[^_ \s 
[^^cha 15 a i` nb_ ^lc_^ [h^ jiq^_l_^ liin i` 
Gynocthodes umbellata ni 100 gL q[n_l [h^ nb_h \icfcha 
nb_ mifoncih ohncf cn l_^o]_m ni 30 gL i` ^s_ _rnl[]n, qbc]b 
n[e_m [\ion 20 gch. Umcha T[ao]bc L9 ilnbiaih[f [ll[s 
^_mcah, q_ i\n[ch_^ 9 jin_hnc[f _rj_lcg_hn lohm `il _[]b 
i` nb_ 3 `[\lc]m. Ti ijncgct_ ^s_cha q_ m_n nb_ l_mjihm_ [m 
l_`f_]n[h]_, c._., nb_ _rj_lcg_hn loh qcnb nb_ fiq_mn 
l_`f_]n[h]_ qcff b[p_ nb_ ijncgog ^s_ [\miljncih. Am [h 
_r[gjf_, q_ ][h n[e_ [h _rj_lcg_hn loh ih ]innih. Tb_      
7 ]g r 7 ]g ]innih `[\lc] nb[n b[^ oh^_laih_ jl_-
gil^[hncha cm cgg_lm_^ ch [ ^s_ mifoncih i` [ g[n_lc[f-ni-
fckoil l[nci i` 1:10 [h^ nb_ jH i` nb_ mifoncih cm [^domn_^ ni 
6. Tb_h nb_ mifoncih cm b_[n_^ ni 40 iC. Fch[ffs, nb_ qbif_ 
mifoncih cm mo\d_]n_^ ni ofnl[mihc][ncih `il 5 gch, [ff nb_ 
qbcf_ g[chn[chcha nb_ n_gj_l[nol_. 

Fcaol_ 3: Ihn_lhi^_ qcnb [^p_hncnciom liinm  
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Ah[fsmcm i` T[ao]bc Olnbiaih[f All[s D_mcah 

Tb_ T[ao]bc g_nbi^ q[m om_^ ni ijncgct_ nb_ jli]_mm 

j[l[g_n_lm `il nb_ l_`f_]n[h]_. Tb_ T[ao]bc g_nbi^ cm ih_ 

i` nb_ \_mn _rj_lcg_hn[f g_nbi^ifiac_m nb[n ][h \_ om_^ 

ni `ch^ nb_ gchcgog hog\_l i` _rj_lcg_hnm ni \_ 

j_l`ilg_^ qcnbch nb_ j_lgcmmc\f_ fcgcn i` `[]nilm [h^ 

f_p_fm. Ti `ch^ nb_ \_mn ]ig\ch[ncih i` ]ih^cncihm, q_ b[p_ 

ni fiie `il nb_ ih_ nb[n acp_m nb_ f_[mn S/N l[nci. Tb_ 

mg[ff_l nb_ S/N l[nci, nb_ \_nn_l. 

 T[ao]bc _rj_lcg_hnm ift_h om_ [ 2-mn_j 

ijncgcm[ncih jli]_mm. Ih nb_ `clmn mn_j, nb_ mcah[f-ni-hicm_ 

l[nci cm om_^ ni c^_hnc`s nbim_ ]ihnlif `[]nilm nb[n l_^o]_ 

p[lc[\cfcns. Tb_ m_]ih^ mn_j c^_hnc`c_m nb_ ]ihnlif `[]nilm 

nb[n gip_ nb_ g_[h ni n[la_n [h^ b[p_ [ mg[ff il hi _ff_]n 

ih nb_ mcah[f-ni-hicm_ l[nci. Bir B_bhe_h'm ^_mcah i` 

_rj_lcg_hnm q[m om_^ ni []bc_p_ nb_ ijncgcm[ncih i` 

_htsg[nc] [h^ ofnl[mihc] \ci-m]iolcha i` nb_ ]_ffofimc] 

fch_h `c\l_. Sihc][ncih (LAB MAN Ufnl[mihc] ]f_[h_l) ncg_ 

q[m ch nb_ l[ha_ i` 20-60 gch (10). 

Ojncgcm[ncih i` ^s_cha j[l[g_n_lm 

MINITAB mn[ncmnc][f miftq[l_ (p_lmcih 21.1.1) q[m om_^ ni 

jli^o]_ nb_ T[ao]bc D_mcah i` Erj_lcg_hnm `il nb_ 

^cff_l_hn ^s_cha j[l[g_n_lm [h^ nb_cl 3 ^cff_l_hn f_p_fm. 

Tb_ ijncgcm[ncih q[m j_l`ilg_^ \[m_^ ih nb_ l_`f_]n[h]_ 

i` nb_ `[\lc] [n 400 hg \s ^cff_l_hn ]ig\ch[ncihm i` 4 

j[l[g_n_lm [h^ nb_cl ^cff_l_hn f_p_fm, [m jl_m_hn_^ (T[\f_m 

1-3). Ah[fsmcm i` g_[h (ANOM) [h^ Ah[fsmcm i` p[lc[h]_ 

(ANOVA) q_l_ om_^ `il nb_ [h[fsmcm i` nb_ nl_[ng_hnm. 

ANOVA ^_n_lgch_m qb_nb_l nb_ g_[hm i` nb_ nl_[ng_hn 

p[ls `lig ih_ [hinb_l. ANOM cm om_^ ni ^_n_lgch_ c` nb_ 

g_[hm i` nb_ nl_[ng_hn ^_pc[n_ `lig nb_ a_h_l[f g_[h. 

Ihn_l[]ncih jfinm 

Ti ]igjl_b_h^ nb_ l_f[ncihmbcjm \_nq__h jli]_mm 
j[l[g_n_lm, [h chn_l[]ncih al[jb q[m om_^. Tb_l_ [l_ 2 

[jjli[]b_m ni ^_`chcha chn_l[]ncih \_b[pcil: j[l[ff_f [h^ 

hih-j[l[ff_f fch_m. A q_[e ]ihh_]ncih ][h \_ ]b[l[]n_lcm_^ 

c` nb_ fch_m [l_ j[l[ff_f [h^ hih-j[l[ff_f fch_m ]ih`clg 

mnliha chn_l[]ncihm. 

R_mofnm [h^ Dcm]ommcih   

A^p_hncnciom liin ]ofnol_ [h^ ^s_cha 

Ds_cha 

Tbl__ ^cff_l_hn nsj_m i` ^s_cha g_nbi^m q_l_ n_mn_^ `il 

^s_cha omcha nb_ [^p_hncnciom liin _rnl[]n. Tb_ ^s_cha i` 

]innih omcha [^p_hncnciom liin jli^o]_^ ^cff_l_hn mb[^_m 

i` ]ifil (Fca. 4). Tb_ ]igj[l[ncp_ _ff_]ncp_h_mm i` nb_ nbl__ 

gil^[hnm mbiq_^ nb[n [fog b[^ nb_ bcab_mn _ffc]c_h]s ch 

^s_cha qcnb [h OD p[fo_ i` 0.01. Agiha nb_ 3 gil^[hncha 

g_nbi^m nlc_^, mcgofn[h_iom gil^[hncha mbiq_^ 

jligcmcha l_mofnm qcnb nb_ fiq_mn OD p[fo_ (0.01). 

Mil^[hnm mo]b [m ][omnc] mi^[ [h^ [fog a[p_ \_nn_l ]ifil 

`[mnh_mm l_mjihm_ ]ih]_lhcha nb_ OD i` _fffo_hnm (Fca. 5). 

 

Pli]_mm p[lc[\f_m  Uhcnm  L_p_f 1(L1)  L_p_f 2(L2)  L_p_f 3(L3)   

M[n_lc[f ni fckoil l[nci  gL  10 15 20 A 

T_gj_l[nol_  ^_al__ C_fmcom  40 60 80 B 

jH  - 6 7 8 C 

Ufnl[mihc][ncih  gchon_m  5 15 25 D 

T[\f_ 1: S_f_]n_^ ^s_cha jli]_mm p[lc[\f_m [h^ l_mj_]ncp_ f_p_fm ch nb_ _rj_lcg_hn[f ^_mcah. 

B[n]b 
lohm  MLR  TMP jH  US  

1 1 1 1 1 

2 1 2 2 2 

3 1 3 3 3 

4 2 1 2 3 

5 2 2 3 1 

6 2 3 1 2 

7 3 1 3 2 

8 3 2 1 3 

9 3 3 2 1 

T[\f_ 2: Erj_lcg_hn[f f[sion `il l_`f_]n[h]_ ch ]i^_^ `ilg 

B[n]b 
lohm  MLR  TMP jH  US  

1 10 40 6 5 

2 10 60 7 15 

3 10 80 8 25 

4 15 40 7 25 

5 15 60 8 5 

6 15 80 6 15 

7 20 40 8 15 

8 20 60 6 25 

9 20 80 7 5 

T[\f_ 3: Ds_cha jli]_mm p[lc[\f_m `il R_`f_]n[h]_ 
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Ojncgcm[ncih i` ^s_cha j[l[g_n_lm `il ]innih 

Tb_ l_mofnm i` nb_ [h[fsm_m (T[\f_ 4) mbiq nb[n nb_ 
gchcgog l_`f_]n[h]_ q[m 29.149 `il m[gjf_ RCC 7, qbc]b 

mbiq_^ nb_ g[rcgog ^s_ [\miljncih [h^ b[^ [ g[rcgog 

]ifil mnl_hanb (K/S) i` 0.86.  Fil ]innih `[\lc], 

ofnl[mihc][ncih ^s_cha q[m c^_hnc`c_^ ni \_ nb_ gimn 

mcahc`c][hn (0.000) [h^ cgjiln[hn `[]nil (Fca. 6 [h^ 7). Tb_ 

ijncgog ]ih^cncihm q_l_ ofnl[mihc][ncih `il 5 gch, nb_ 

g[n_lc[f-ni-fckoil l[nci i` 10 gL ^s_ mifoncih ni 100 gL 

q[n_l, jH i` 8, [h^ n_gj_l[nol_ i` 60 iC (T[\f_ 5). Tb_m_ 

l_mofnm q_l_ mcgcf[l ni _[lfc_l l_jilnm (11), qb_l_ch ofnl[-

mihc][nil ^s_cha i` ]innih qcnb Rubia cordifolia mbiq_^ [h 

cgjlip_^ ^s_ ojn[e_. In b[m \__h mbiqh nb[n 

jig_al[h[n_ lch^, [ h[nol[f ]ifilcha [a_hn ]iof^ \_ om_^ 

`il nb_ ^s_cha i` ]innih `[\lc]m (12). Tb_ jH-g_^c[n_^ 

^s_cha i` ]innih `il nb_ jli^o]ncih i` h[hi gc]_ff_m 

cgjlip_^ [hnc\[]n_lc[f []ncpcns [m q_ff (13). Tbom, cn 

[jj_[lm nb[n nb_ jH p[fo_ i` `[\lc] ^s_ cm [h cgjiln[hn 

j[l[g_n_l (14). jH-l_mjihmcp_ ]innih q[m g[^_ omcha 

g[^^_l ^s_ (15). 

Fcaol_ 4: A^p_hncnciom liin ^s_cha omcha ^cff_l_hn gil^[hnm [h^ gil^[hncha g_nbi^m 

Fcaol_ 5: Eff_]n i` gil^[hnm ch ^s_cha ]innih `[\lc]m qcnb [^p_hncnciom liin _rnl[]n ih OD i` q[mbion  
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S[gjf_  L*  [*  \*  r s t l  e/m  

Cinnih         

RCC 1 98.5 4.2 30.6 0.4812 0.4270 0.0917 48.990 0.28 

RCC 2 81.8 3.7 19.3 0.4748 0.4212 0.1040 29.7130 0.86 

RCC 3 94.0 2.5 30.7 0.4800 0.4300 0.0900 43.834 0.37 

RCC 4 94.3 3.7 31.2 0.4821 0.4288 0.0891 39.566 0.47 

RCC 5 94.3 5.5 31.9 0.4855 0.4270 0.0875 44.262 0.35 

RCC 6 91.0 5.1 31.7 0.4856 0.4278 0.0865 29.392 0.86 

RCC 7 79.4 10.1 43.9 0.5090 0.4307 0.0603 29.149 0.86 

RCC 8 90.5 4.1 35.4 0.4873 0.4319 0.0808 40.568 0.45 

RCC 9 95.9 3.3 39.1 0.4872 0.4344 0.0783 41.327 0.41 

Lch_h         

RCL 1 76.9 6.5 33.8 0.4953 0.4296 0.0759 43.337 0.37 

RCL 2 69.4 5.3 24.5 0.4875 0.4251 0.0875 48.2683 0.28 

RCL 3 88.5 8.6 32.5 0.4930 0.4240 0.0830 60.8697 0.13 

RCL 4 67.9 5.7 22.0 0.4861 0.4224 0.0916 47.201 0.29 

RCL 5 85.9 7.9 34.4 0.4943 0.4267 0.0790 50.785 0.25 

RCL 6 85.9 7.9 34.4 0.4943 0.4267 0.0790 58.756 0.14 

RCL 7 76.6 8.8 36.8 0.5022 0.4283 0.0695 43.2683 0.37 

RCL 8 72.1 7.8 33.6 0.4999 0.4282 0.0719 40.2683 0.45 

RCL 9 81.8 9.0 39.4 0.5021 0.4291 0.0687 55.8697 0.18 

Scfe         

RCS 1 47.9 4.5 20.3 0.4915 0.4262 0.0823 6.730 7.33 

RCS 2 66.4 8.9 29.2 0.5010 0.4235 0.0755 9.8133 4.55 

RCS 3 58.3 4.6 17.5 0.4826 0.4210 0.0964 10.6500 4.05 

RCS 4 44.0 10.9 23.8 0.5166 0.4157 0.0676 6.9017 7.33 

RCS 5 56.7 3.3 15.7 0.4779 0.4217 0.1004 10.8133 4.05 

RCS 6 76.8 7.7 27.9 0.4921 0.4231 0.0847 11.6500 3.6 

RCS 7 59.2 15.9 41.6 0.5330 0.4201 0.0469 8.395 5.29 

RCS 8 72.8 8.7 27.3 0.4953 0.4215 0.0832 10.8133 4.05 

RCS 9 76.6 12.4 41.0 0.5123 0.4255 0.0621 11.6500 3.6 

T[\f_ 4: Ojncgcm[ncih i` ^s_cha j[l[g_n_lm, L*, [*, \*, l, e/m p[fo_m `il ^s_^ `[\lc]m omcha in vivo liinm [h^ h[nol[f gil^[hn Terminalia chebula 

Fcaol_ 6: Cihnlif ]innih  Fcaol_ 7: Ds_^ ]innih  
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Ojncgcm[ncih i` ^s_cha j[l[g_n_lm `il fch_h 

Lch_h cm [ ]_ffofimc] `c\l_ `lig Linum usitatissimum (`f[r 
jf[hn), qbc]b cm ehiqh ni \_ gil_ ]ig`iln[\f_ nb[h 

]innih. T[\f_ 4 mbiqm nb[n nb_ fch_h `[\lc] m[gjf_ RCL8 

jimm_mm_^ nb_ fiq_mn l_`f_]n[h]_ i` 40.2683 [h^ [ 

g[rcgog ]ifil mnl_hanb (K/S) i` 0.45. Ih nb_ ][m_ i` fch_h, 

n_gj_l[nol_ q[m [h cgjiln[hn `[]nil qcnb [ mcahc`c][h]_ 

p[fo_ i` 0.007 (Fca. 8 [h^ 9). B[m_^ ih T[ao]bc 

ijncgcm[ncih nb_ ijncgog p[fo_m q_l_ ofnl[mihc][ncih i` 

15 gch., 15 gL ^s_ ni 100 gL q[n_l, [n [ jH i` 8 [h^ [ 

n_gj_l[nol_ i` 80 iC (T[\f_ 5). Lch_h nb[n q[m ^s_^ 

h[nol[ffs mbiq_^ _ffc]c_hn jlin_]ncih [a[chmn ofnl[pcif_n 

fcabn, `l__ l[^c][fm, [h^ \[]n_lc[ (16). N[nol[f ^s_ `lig nb_ 

`locn mb_ff _rnl[]n i` Sterculia foetida b[m jin_hnc[f 

[jjfc][ncih `il fch_h ^s_cha [h^ cn [^^m _r]_ff_hn 

ofnl[pcif_n jlin_]ncih jlij_lnc_m ni nb_ fch_h `[\lc]. Tb_ 

ijncg[f ^s_cha n_gj_l[nol_ q[m 90 iC (17). Tb_ fch_h 

`[\lc]m ^s_^ qcnb K[jie `fiq_l jlipc^_^ _ffc]c_hn UV 

jlin_]ncih [m q_ff [m l[^c][f m][p_hacha []ncpcnc_m (18). Ah 

ch]l_[m_ ch nb_ qbcn_h_mm ch^_r ch^c][n_^ nb[n ofnl[mihc] 

jl_-nl_[ng_hn q[m \_nn_l [n fiq n_gj_l[nol_m `il [ff nb_ 

nl_[ng_hnm. Tb_ ]ifil mnl_hanb i` nb_ ^s_^ `[\lc] q[m 

_hb[h]_^ \s nb_ ofnl[mihc] nl_[ng_hn (19). 

Ojncgcm[ncih i` ^s_cha j[l[g_n_lm `il mcfe 

Ih nb_ ][m_ i` mcfe, nb_ gchcgog l_`f_]n[h]_ p[fo_ `il nb_ 

m[gjf_ RCS1 q[m 6.730 [h^ cnm g[rcgog K/S l[nci q[m 

7.33 (T[\f_ 4). T_gj_l[nol_ q[m [h cgjiln[hn `[]nil `il 

mcfe `[\lc] [h^ cnm P p[fo_ q[m 0.001 (Fca. 10 [h^ 11). Am 

mbiqh ch T[\f_ 6, nb_ T[ao]bc ilnbiaih[f [ll[s c^_hnc`c_^ 

nb_ ijncgcm[ncih i` mcfe `[\lc], nb_ ijncgog ]ig\ch[ncih 

\_cha [ n_gj_l[nol_ i` 80 iC, [ g[n_lc[f-ni-fckoil l[nci i` 

20 gL i` ^s_ _rnl[]n ni 100 gL q[n_l, [n [ jH i` 8, [h^ 

ofnl[mihc][ncih `il 15 gch. E[lfc_l, nb_ _ffc]c_h]s i` 

ofnl[mihc] _h_las q[m n_mn_^ ch mcfe `[\lc] omcha Sticta 

coronata (20). 

Scah[f ni Nicm_ l[nci 

Tb_ mcah[f-ni-hicm_ (S/N) l[nci cm om_^ ch nb_ T[ao]bc 

^_mcah i` _rj_lcg_hnm ni _mncg[n_ nb_ p[fo_ i` mcahc`c][h]_ 

ch p[lc[\f_ m_f_]ncih. Tb_ \_mn p[lc[\f_m q_l_ c^_hnc`c_^ \s 

l[hecha nb_ ^_fn[ p[fo_ ch [m]_h^cha il^_l i` mcahc`c][h]_. 

A al_[n_l ^_fn[ p[fo_ ^_hin_^ [ mnliha_l cgj[]n i` nb_ 

p[lc[\f_ ih nb_ ip_l[ff _rj_lcg_hn. Nigch[f cm \_nn_l, 

mg[ff_l cm \_nn_l, [h^ f[la_l cm \_nn_l q_l_ nb_ 3 ][n_ailc_m 

i` S/N. Ih nbcm [h[fsmcm, nb_ mg[ff_l cm \_nn_l jlch]cjf_ q[m 

[jjfc_^ ni jlipc^_ nb_ ijncg[f gcrcha l[nci [h^ bcab_mn 

]igjl_mmcp_ mnl_hanb. Tb_l_`il_, nb_ \_nn_l nb_ ^_mcl_^ 

l_mofn, nb_ f[la_l nb_ S/N [h^ ^_fn[ p[fo_m qcff \_. 

L_p_f 
MLR 

A 

TMP 

B 
jH             
C 

US 

D 

Cinnih     

1 38.18 36.57 36.98 42.19 

2 37.74 38.18 36.87 29.42 

3 37.01 38.18 39.08 41.32 

D_fn[ 1.17 1.62 2.21 12.78 

R[he 4 3 2 1 

Ojncgog A1 B2 C3 D1 

  10 60 8 5 

Lch_h     

1 50.82 44.78 47.45 50.00 

2 52.25 46.44 50.45 50.28 

3 46.65 58.50 51.82 49.45 

D_fn[ 5.60 13.72 4.37 0.83 

R[he 2 1 3 4 

Ojncgog A2 B2 C3 D2 

  15 80 8 15 

Scfe     

1 9.064 7.342 9.731 9.731 

2 9.788 10.480 9.455 9.953 

3 10.286 11.317 9.953 9.455 

D_fn[ 1.222 3.974 0.498 0.498 

R[he 2 1 3.5 3.5 

Ojncgog A3 B3 C3 D2 

 20 80 8 15 

T[\f_ 5:  Ah[fsmcm i` M_[h (ANOM)  i` V[lc[\f_m ch ^s_cha ^cff_l_hn `[\lc]m 
qcnb liin ^s_ [h^ Terminalia chebula gil^[hn  

Fcaol_ 8: Cihnlif fch_h  

Fcaol_ 9: Ds_^ fch_h  



VIDHYA  ET AL  8     

bnnjm://jf[hnm]c_h]_ni^[s.ihfch_ 

 Tb_ T[ao]bc n_]bhcko_ om_m nb_ mcah[f-ni-hicm_ 

l[nci ni ][f]of[n_ nb_ c^_[f p[fo_m i` _[]b j[l[g_n_l [h^ ni 

[h[fst_ j[l[g_n_l ]b[ha_m. Ti l_^o]_ nb_ _ff_]nm i` 

oh]ihnliff[\f_ `[]nilm, T[ao]bc ^_mcahm [ li\omn g_nlc] ni 

^cm]ip_l oh]ihnliff[\f_ `[]nilm [h^ ni l_^o]_ p[lc[\cfcns ch 

[ jli^o]n il jli]_mm (hicm_ `[]nilm). Cihnliff[\f_ ^_mcah 

[h^ jli]_mm j[l[g_n_lm [l_ l_`_ll_^ ni [m ]ihnlif `[]nilm. 

Nicm_ cmmo_m ][h \_ g[h[a_^ ^olcha _rj_lcg_hn[ncih \on 

hin ^olcha jli^o]n om_ il g[ho`[]nol_. Ih [ T[ao]bc-

^_mcah_^ _rj_lcg_hn, q_ ][h ^_n_lgch_ nb_ \_mn ]ihnlif 

_f_g_hnm ni g[e_ nb_ jli]_mm il jli^o]n li\omn il 

l_mcmn[hn ni hicm_ `[]nilm. Hcab_l mcah[f-ni-hicm_ l[nci (S/N) 

p[fo_m ch^c][n_ ]ihnlif `[]nil m_nncham nb[n f_mm_h nb_ 

cgj[]n i` nb_ hicm_ `[]nil (21). A]]il^cha ni T[ao]bc, nb_ 

p[lc[\cfcns i` nb_ sc_f^ mbiof^ \_ gchcgct_^ ]ih]_lhcha 

hicm_ ]igjih_hnm [h^ g[rcgct_^ `il mcah[f `[]nilm.        

Fca. 12, 13 [h^ 14 mbiq nb_ g[ch _ff_]n jfinm i` `[\lc]m ni 

jli]_mm p[lc[\f_m. S/N l[nci [h[fsmcm l_p_[f_^ nb[n nb_ 

ijncgog ]ih^cncihm `il ]innih q_l_ A1, B2, C3, [h^ D3. In 

q[m A2, B3, C3, [h^ D2 `il fch_h [h^ A3, B3, C3, [h^ D3 q[m 

nb_ il^_l `il mcfe. Tb_ l_mofnm mbiq nb[n nb_ `[]nil nb[n 

ch`fo_h]_^ nb_ ^s_cha i` ]innih nb_ gimn q[m 

ofnl[mihc][ncih. T_gj_l[nol_ q[m nb_ `[]nil nb[n 

ch`fo_h]_^ nb_ ^s_cha i` mcfe [h^ fch_h nb_ gimn. Ti 

[]bc_p_ nb_ \_mn ^s_cha ]ih^cncihm ]ih]_lhcha _rb[omncih 

%, [h ilnbiaih[f [ll[s ^_mcah (L9) q[m om_^. Flig nb_ 

jl_pciom l_jilnm, nb_ ^s_ \[nb n_gj_l[nol_ q[m nb_ gimn 

]lo]c[f _f_g_hn `il l_[]bcha nb_ c^_[f ^s_ _rb[omncih, \on 

^s_cha ncg_ [fmi b[^ [ mcahc`c][hn cgj[]n (22). Tb_ 

_rnl[]ncih i` Alas qilgqii^ [_lc[f j[lnm q[m cgjlip_^ 

omcha nb_ T[ao]bc g_nbi^ ni gchcgct_ nb_ `fo]no[ncih ch 

]ifil chn_hmcns ][om_^ \s nb_ ]b[ha_ ch jbsni]b_gc][f 

]ihn_hnm ^o_ ni m_[mih[f ]b[ha_ [h^ inb_l p[lc[\f_m. Tb_ 

nin[f [giohn i` jbsni]b_gc][fm (jb_hifm, `f[pihic^m, [h^ 

n[hhchm) jl_m_hn ch nb_ _rnl[]n_^ mifoncihm m_lp_^ [m nb_ 

\[mcm `il ijncgcm[ncih (23). 

Fcaol_ 10: Cihnlif mcfe  Fcaol_ 11: Ds_^ mcfe  

Siol]_ DF A^dSS A^dMS F-p[fo_ P- p[fo_ % Cihnlc\oncih R[he 

Cinnih        

US 2 305.62 152.810 55.19 0.00 94.84 1 

jH 2 9.324 4.662 0.09 0.916 2.89 2 

TMP 2 5.204 2.602 0.05 0.952 1.61 3 

MLR 2 2.085 1.042 0.02 0.0981 0.64 4 

Lch_h        

TMP 2 336.32 168.16 12.33 0.007 80.43 1 

MLR 2 50.83 25.41 0.42 0.678 12.15 2 

jH 2 29.91 14.95 0.23 0.800 7.15 3 

US 2 1.071 0.5353 0.01 0.992 0.992 4 

Scfe        

TMP 2 26.342 13.1708 26.25 0.001 89.74 1 

MLR 2 2.264 1.132 0.25 0.786 7.713 2 

jH 2 0.3731 0.1866 0.04 0.962 0.032 3 

US 2 0.3731 0.1866 0.04 0.962 0.032 4 

T[\f_ 6: Ah[fsmcm i` V[lc[h]_ `il g_[hm i` nb_ j_l]_hn[a_ ]ihnlc\oncih i` p[lc[\f_m ch ^s_cha ^cff_l_hn `[\lc]m qcnb liin ^s_ [h^ Terminalia chebula gil^[hn  
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Ihn_l[]ncih jfinm 

Tb_ fch_m i` [ff `iol ]igjih_hnm q_l_ hin j[l[ff_f. Tb_ 

chn_l[]ncih g[j nbom mbiqm nb[n nb_ ]bim_h _f_g_hnm 

]ihmc^_l[\fs cgj[]n_^ nb_ ^scha jli]_mm (Fca. 15, 16 [h^ 

17). 

Ah[fsmcm i` g_[h (ANOM) 

T[\f_ 5 mbiqm [ l_mjihm_ `il nb_ [h[fsmcm i` g_[h (ANOM) 
[h^ cn ^_gihmnl[n_m nb_ _ko[fcns i` m[gjf_ g_[hm. Tb_ 

jlcg[ls `i]om i` ANOM cm ni n_mn nb_ _ff_]nm i` [ ^_mcah_^ 

_rj_lcg_hn ch qbc]b [ff nb_ p[lc[\f_m q_l_ `cr_^. Tb_ 

ANOM ch T[\f_ 5 q[m _mncg[n_^ omcha [h _ko[ncih. Ih 

T[\f_ 5, A, B, C, [h^ D [l_ nb_ ch^_j_h^_hn p[lc[\f_m, 

l_jl_m_hn_^ ch [ ]ifogh i` 3 mn_j f_p_f, [m j_l l[ha_, [h^ 

q_l_ om_^ ch m_nncha nb_ ^s_cha jli]_mm. Fil ]innih `[\lc], 

nb_ ijncgog ]ig\ch[ncih q[m ofnl[mihc][ncih i` 5 gch, 

g[n_lc[f-ni-fckoil l[nci i` 10 gL ni 100 gL q[n_l, 

n_gj_l[nol_ i` 60 iC, [h^ jH i` 8. Tb_m_ ijncgog p[fo_m 

q_l_ ]i^_^ [m A1, B2, C3 [h^ D3. Fil fch_h, nb_ ijncgog 

p[fo_m q_l_ ofnl[mihc][ncih i` 15 gch, 15 gL ^s_ ni 100 gL 

q[n_l, [n 8 jH [h^ [n 80 iC qbc]b cm ]i^_^ [m A2, B3, C3, 

[h^ D2. Ojncgog ]ig\ch[ncihm `il mcfe q_l_ [ 

n_gj_l[nol_ i` 80 iC, nb_ g[n_lc[f-ni-fckoil l[nci i` 20 gL 

i` ^s_ _rnl[]n ni 100 gL q[n_l, [n [ jH i` 8, [h^ 

ofnl[mihc][ncih `il 15 gch [h^ ]i^_^ [m A3, B3, C3, [h^ D2. 

Fcaol_ 12: M[ch _ff_]nm jfin `il SN l[ncim `il ]innih `[\lc]         Fcaol_ 13: M[ch _ff_]nm jfin `il SN l[ncim `il fch_h `[\lc]                                      

Fcaol_ 14: M[ch _ff_]nm jfin `il SN l[ncim `il mcfe `[\lc]     

Fcaol_ 15: Ihn_l[]ncih jfin i` ]innih  

Fcaol_ 16: Ihn_l[]ncih jfin i` fch_h  

Fcaol_ 17: Ihn_l[]ncih jfin i` mcfe 



VIDHYA  ET AL  10     

bnnjm://jf[hnm]c_h]_ni^[s.ihfch_ 

Ah[fsmcm i` p[lc[h]_ (ANOVA) 

Tb_ [h[fsmcm i` p[lc[h]_ cm [ ]lo]c[f mn_j mch]_ cn _h[\f_m 

nb_ [mm_mmg_hn i` nb_ mcahc`c][h]_ i` nb_ chp_mnca[n_^ 

]igjih_hnm [h^ nb_cl chn_l[]ncihm qcnb nb_ ion]ig_ 

\[m_^ ih nb_ j-p[fo_ i` nb_ ]i_ffc]c_hn. Ih T[\f_ 6, nb_ % 

]ihnlc\oncih i` _[]b ^s_cha p[lc[\f_ ih l_`f_]n[h]_ ch 

]innih q[m mbiqh ch nbcm il^_l: Ufnl[mihc][ncih, jH, 

n_gj_l[nol_, [h^ g[n_lc[f-ni-fckoil l[nci. Fil fch_h, nb_ 

il^_l q[m n_gj_l[nol_, g[n_lc[f-ni-fckoil l[nci, jH, [h^ 

ofnl[mihc][ncih. Ih nb_ ][m_ i` mcfe, nb_ % ]ihnlc\oncih q[m 

ch nb_ il^_l i` n_gj_l[nol_, g[n_lc[f-ni-fckoil l[nci, jH, 

[h^ ofnl[mihc][ncih (Fca. 18, 19 [h^ 20). 

% ]ihnlc\oncih q[m ][f]of[n_^ [m  

% ]ihnlc\oncih i` j[l[g_n_lm om_^ ch ijncgcm[ncih = mog 

i` mko[l_m i` [ p[lc[\f_/nin[f mog i` mko[l_m 

P_l`ilg[h]_ i` [hnbl[kochih_ ^s_ 

Tb_ ijncgog ]ih^cncihm _mn[\fcmb_^ `il ]innih `[\lc] `lig 
nb_ ^s_cha _rj_lcg_hnm omcha nb_ T[ao]bc ^_mcah i` g_[h 

[h[fsmcm q_l_ ofnl[mihc][ncih `il 25 gch, n_gj_l[nol_ i` 

60 ºC, jH i` 8, [h^ g[n_lc[f-ni-fckoil l[nci i` 1:10. Ih nb_ 

][m_ i` fch_h, nb_ ijncgog ]ih^cncihm q_l_ 

ofnl[mihc][ncih `il 15 gch, n_gj_l[nol_ i` 80 ºC, jH i` 8 

[h^ [ g[n_lc[f-ni-fckoil l[nci i` 15 gL ^s_ ni 100 gL 

q[n_l. Fil mcfe, cn q[m ofnl[mihc][ncih i` 15 gch, 

n_gj_l[nol_ i` 80 ºC, jH i` 8, [h^ [ g[n_lc[f-ni-fckoil 

l[nci i` 20 gL ^s_ ni 100 gL q[n_l. Ep_h nbioab nb_ 

[hnbl[kochih_ _rnl[]n om_^ ni ^s_ [ff 3 `[\lc]m q[m nb_ 

m[g_, ^s_ [\miljncih [h^ nb_ ijncgog ]ih^cncihm p[lc_^ 

qcnb _[]b `[\lc]. Tb_ jH q[m ]iggih `il 3 `[\lc]m. Ah 

_rj_lcg_hn nb[n q[m j_l`ilg_^ omcha nb_ T[ao]bc ^_mcah 

i` _rj_lcg_hnm q[m nb_ _rnl[]ncih i` doafih_.  V[lc[h]_ 

[h[fsmcm (VA) mbiq_^ nb[n nb_ f[la_mn [giohn i` doafih_ 

_rnl[]n_^ q[m 37.26 ga, qbc]b q[m jli^o]_^ oh^_l nb_ 

ijncg[f ]ih^cncihm i` 150 \[l, 35 ºC, [h^ 375 g. Pl_mmol_ 

b[^ [ 56.46 % ]ihnlc\oncih [h^ n_gj_l[nol_ b[^ [ 6.88 % 

]ihnlc\oncih ni nb_ [giohn i` doafih_ nb[n ][h \_ 

_rnl[]n_^ (24). Tb_ l_mjihm_ nb[n q[m ]bim_h `il nb_ 

]oll_hn _rj_lcg_hn q[m ^cff_l_hn `lig nbcm _r[gjf_.  

 

Cih]fomcih   

Ahnbl[kochih_ ^s_cha omcha [h [^p_hncnciom liin ]ofnol_ cm 

_]i-`lc_h^fs. Tb_ jli]_mm j[l[g_n_lm chp_mnca[n_^ ch nbcm 

mno^s q_l_ ofnl[mihc][ncih, jH, g[n_lc[f-ni-fckoil l[nci, 

[h^ n_gj_l[nol_. Tb_ DOE \[m_^ ojih L9 ilnbiaih[f 

[ll[sm \s T[ao]bc q[m om_^ [h^ Ah[fsmcm i` V[lc[h]_ 

(ANOVA) q[m _gjfis_^ ni [h[fst_ nb_ _ff_]n i` nb_m_ 

j[l[g_n_lm ih nb_ ijncgcm[ncih i` ^s_cha j[l[g_n_lm. W_ 

^_gihmnl[n_^ ]b_gc][f-`l__ [h^ _]i-`lc_h^fs ^s_cha i` 

^cff_l_hn `[\lc]m mo]b [m ]innih, mcfe, [h^ fch_h qcnb [ 

h[nol[f ^s_ `lig G. umbellata [h^ [ h[nol[f gil^[hn `lig 

Terminalia chebula. A m_lc_m i` _rj_lcg_hnm q_l_ 

j_l`ilg_^ `iffiqcha nb_ T[ao]bc _rj_lcg_hn[f ^_mcah [h^ 

q_ ]ih]fo^_^ nb[n nb_ ijncgcm[ncih i` nb_ ^s_cha 

j[l[g_n_lm ]b[ha_m qcnb _[]b `[\lc]. B[m_^ ih T[ao]bc'm 

l[hecha, ofnl[mihc][ncih cm nb_ gimn mcahc`c][hn `[]nil `il 

]innih. Ufnl[mihc][nil ^s_cha cm [ hip_f [jjli[]b ni 

[hnbl[kochih_ ^s_cha i` `[\lc]m. Fil fch_h [h^ mcfe, 

n_gj_l[nol_ q[m nb_ gimn mcahc`c][hn `[]nil. Tbcm cm [ hip_f 

jli]_mm nb[n ][h \_ [jjfc_^ ni inb_l h[nol[f ^s_-\[m_^ 

n_]bhcko_m. 

 

A]ehiqf_^a_g_hnm  

Tb_ [onbilm [l_ nb[he`of ni nb_ H_[^ i` nb_ D_j[lng_hn i` 

Bin[hs, Uhcp_lmcns i` K_l[f[, [h^ nb_ Plch]cj[f i` M[b[ng[ 

G[h^bc Ciff_a_, Uhcp_lmcns i` K_l[f[ `il jlipc^cha l_m_[l]b 

`[]cfcnc_m. Tb_ `clmn [onbil cm al[n_`of ni nb_ Uhcp_lmcns 

Gl[hnm Ciggcmmcih, Gip_lhg_hn i` Ih^c[, `il [q[l^cha nb_ 

S_hcil R_m_[l]b F_ffiqmbcj (R_`.Ni:19/06/2016(c)EU-V) 

^[n_ (17/02/2017). 

 

Fcaol_ 18: M[ch _ff_]nm jfin `il g_[hm i` ]innih `[\lc]                                              

Fcaol_ 19: M[ch _ff_]nm jfin `il g_[hm i` fch_h `[\lc] 

Fcaol_ 20: M[ch _ff_]nm jfin `il g_[hm i` mcfe `[\lc]         
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Aonbilm' ]ihnlc\oncihm  

VAS ][llc_^ ion nb_ _rj_lcg_hnm [h^ ^l[ft_^ nb_ 

g[hom]lcjn. SVR [h^ AGP ch]iljil[n_^ nb_ ]ill_]ncihm ni 

nb_ g[hom]lcjn. Aff [onbilm l_[^ [h^ [jjlip_^ nb_ `ch[f 

g[hom]lcjn. 

 

Cigjfc[h]_ qcnb _nbc][f mn[h^[l^m 

Cih`fc]n i` chn_l_mn: Aonbilm ^i hin b[p_ [hs ]ih`fc]n i` 
chn_l_mn ni ^_]f[l_. 

Enbc][f cmmo_m: Nih_.  
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