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A\str[]t   

M_^c]ch[f jf[hnm [l_ nb_ \_mn miol]_ i` [fn_lh[ncp_ g_^c]ch_ [h^ [l_ 

[]koclcha l_]iahcncih ch nb_ [l_[ i` jb[lg[]ifiac][f l_m_[l]b `il nb_ 

jli^o]ncih i` jf[hn-\[m_^ g_^c]ch_m qcnb cgjlip_^ _ffc][]s. Persicaria 

hydropiper (L.) H-Glimm cm ehiqh qilf^qc^_ `il cnm om_ ch nl[^cncih[f 

g_^c]ch_ msmn_gm. In jimm_mm_m hog_liom nb_l[j_onc] jlij_lnc_m. Tb_ 

jl_m_hn _h^_[pil q[m n[e_h oj ni [h[fst_ nb_ jbsni]b_gc][f jli`cf_ [h^ 

[hncirc^[hn []ncpcns \s DPPH [mm[s i` p[lciom _rnl[]nm i` Persicaria 

hydropiper f_[p_m. Tb_ jl_fcgch[ls jbsni]b_gc][f m]l__hcha i` []_nih_, 

g_nb[hif, [h^ [ko_iom _rnl[]n i` P. hydropiper f_[p_m mbiq_^ nb_ jl_m_h]_ 

i` cgjiln[hn jbsni]b_gc][fm mo]b [m jb_hifm, n[hhchm, `f[pihic^m, 

afs]imc^_m, n_lj_hic^m, [h^ [fe[fic^m. Tb_ ko[hncn[ncp_ _mncg[ncih l_p_[f_^ 

_f_p[n_^ [giohnm i` nin[f jb_hifm, `f[pihic^m, n[hhchm, [h^ nin[f [fe[fic^ 

]ihn_hn. Tb_ [hncirc^[hn []ncpcns [fmi l_p_[f_^ bcab_l l[^c][f m][p_hacha 

[]ncpcns \s nb_ _rnl[]nm. Tb_ G[m Cblig[nial[jbs-M[mm Sj_]nlijbinig_nls 

[mm[s i` g_nb[hif _rnl[]n i` P. hydropiper f_[p_m ^_n_]n_^ [h^ c^_hnc`c_^ 

[fnia_nb_l 54 jbsni]igjioh^m ch]fo^cha 7 g[dil ]igjioh^m ^cmjf[scha 

bcab_l j_[em mo]b [m Ah^lial[jbifc^_, 1H-]s]fijlij[*[+ h[jbnb[f_h_, 

1[,2,3,5.6,7[7\-i]n[bs^li-1,1,7,7[-n_nl[g_nbsf-*1[R-(1[α,7α,7[α,7\α)-, Ccm-

Z [fjb[ \cm[\if_h_ _jirc^_, 1,8-]s]fij_hn[^_][^csh_, Alig[^_h^l_h_ 

irc^_ (2), Bc]s]fi*4.1.0+b_jn[h_-3-]s]fijlijsf 7-bs^lirsg_nbsf, (]cm) [h^ 

Afjb[-ao[hch_. Tb_ ]ih]_hnl[ncih i` jb_hifm, `f[pihic^m, [h^ n[hhchm 

l_p_[f_^ ch nb_ jbsni]b_gc][f jli`cfcha i` nbl__ _rnl[]nm gcabn \_ 

l_mjihmc\f_ `il nb_ mnliha [hncirc^[hn []ncpcns i` nb_ _rnl[]nm [h^ nb_ 

\ci[]ncp_ ]igjioh^m c^_hnc`c_^ ch nb_ GC-MS chp_mnca[ncih _rbc\cn 

cgjiln[hn nb_l[j_onc] jlij_lnc_m l_kocl_^ `il nb_ nl_[ng_hn i` p[lciom 

bog[h ^cm_[m_m. Tbom, nb_ g_^c]ch[f om_ [h^ jlij_lnc_m i` Persicaria 

hydropiper g[s \_ [nnlc\on_^ ni nb_ jl_m_h]_ i` nb_m_ jbsni]b_gc][f 

]ihmncno_hnm. Folnb_l mno^s i` nb_ ]igjioh^m g[s jlipc^_ m]ij_ `il nb_ 

jli^o]ncih i` hip_f ^loam qcnb ch]l_[m_^ _ffc][]s [h^ jin_h]s qcnb nb_ 

[\cfcns ni ]ol_ b[lg`of bog[h ^cm_[m_m.  
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bnnjm:..jf[hnm]c_h]_ni^[s.ihfch_ 

_ff_]nm nb[n [l_ \_h_`c]c[f `il nb_ bog[h \i^s. Tb_s b[p_ 

\__h om_^ `il [ p_ls fiha ncg_ ni l_^o]_ bog[h moff_lcha 

`lig p[lciom ^cm_[m_m. Ih l_]_hn s_[lm nb_l_ b[m \__h [h 

ch]l_[m_ ch nb_ h__^ `il ^loam i\n[ch_^ `lig g_^c]ch[f 

jf[hnm [m nb_s [l_ m[`_l ni om_, _[mcfs [p[cf[\f_, [h^ ]imn-

_ff_]ncp_ nb[h mshnb_nc] g_^c]ch_m (1). Tb_m_ jf[hnm b[p_ 

\__h p_lc`c_^ ni \_ nb_ \_mn miol]_ i` [fn_lh[ncp_ 

g_^c]ch_m. Tb_ \[]e\ih_ i` nb_ g_^c]ch[f jlij_lnc_m i` 

jf[hnm fc_m ch nb_ \li[^ mj_]nlog i` ]b_gc][f ]igjioh^m 

jl_m_hn ch nb_cl ^cff_l_hn j[lnm mo]b [m f_[p_m, `fiq_lm, 

mn_gm, liinm, `locnm, [h^ \[le (2). Tb_ ]b_gc][f ]igjioh^m 

]iggihfs ehiqh [m jbsni]b_gc][fm [l_ \ci[]ncp_ ch 

h[nol_ [h^ jli^o]_ mj_]c`c] jbsmcifiac][f []ncihm ch nb_ 

bog[h \i^s. Tbom, [ffiqcha nb_g ni [c^ ch nb_ nl_[ng_hn 

i` g[hs bog[h [cfg_hnm. Pf[hn-^_lcp_^ mo\mn[h]_m 

_rbc\cncha mo]b jlij_lnc_m b[p_ `ilg_^ nb_ \[mc] miol]_ 

`il nb_ ^_p_fijg_hn i` gi^_lh-^[s ^loam (3). Tb_ gimn 

cgjiln[hn [giha nb_m_ mo\mn[h]_m [l_ jb_hifc] 

]igjioh^m, n[hhchm, [h^ [fe[fic^m (4). Tb_ lcmcha ^_g[h^ 

`il jbsnig_^c]ch_m \s ]ihmog_lm ^o_ ni nb_cl bcab_l 

_ffc][]s [h^ m[`_ns b[m ola_^ g[hs m]c_hncmnm ni ][lls ion 

_f[\il[n_ l_m_[l]b ih nb_ \cifiac][f []ncpcnc_m i` g_^c]ch[f 

jf[hnm. 

 Tb_ jbsni]b_gc][fm [l_ nb_ \[mcm `il p[lciom 

jbsmcifiac][f _ff_]nm mo]b [m l_aof[ncih i` gif_]of[l mcah[f 

nl[hm^o]ncih j[nbq[sm nb[n ][om_ ch`f[gg[ncih ch nb_ 

bog[h \i^s. Tbcm f_[^m ni nb_ jl_p_hncih i` g[hs ]blihc] 

^cm_[m_m mo]b [m ][h]_l, ^c[\_n_m, [lnc]of[l lb_og[ncmg, 

i\_mcns, [nb_lim]f_limcm, mech ^cm_[m_m, [acha, ][h]_l, [h^ 

[hncirc^[hn [h^ [hnc-ch`f[gg[nils ^cm_[m_m (5). Tb_ 

jl_m_h]_ i` jbsni]b_gc][fm mo]b [m `f[pihic^m, [fe[fic^m, 

[h^ n[hhchm _rbc\cn_^ jin_hn ]sninirc] _ff_]nm (6). Pb_hifc] 

]igjioh^m []n [m h[nol[f [hncirc^[hnm \s h_onl[fctcha nb_ 

^_f_n_lciom _ff_]nm i` `l__ l[^c][fm [h^ cgjlipcha 

][l\ibs^l[n_ g_n[\ifcmg (7). T[hhchm jimm_mm nb_l[j_onc] 

jlij_lnc_m mo]b [m qioh^ b_[fcha, [hnc-ch`f[gg[nils, 

[hncirc^[hn, [h^ []n [m [h[fa_mc] [a_hnm (8). Tb_s [fmi 

_rbc\cn [hnc][h]_l jlij_lnc_m (9). Ff[pihic^m l_^o]_ nb_ 

lcme i` ][l^cip[m]of[l ^cm_[m_m [h^ ][h]_l (10). Afe[fic^m 

q_l_ ehiqh ni jimm_mm [h[fa_mc], [hncmj[mgi^c], [h^ 

[hnc\[]n_lc[f jlij_lnc_m (11). 

 Tb_ a_h_l[ncih i` oh\[f[h]_^ `l__ l[^c][fm ][om_m 

[\hilg[f jbsmcifiac][f ]ih^cncihm ch nb_ bog[h \i^s nb[n 

f_[^ ni ]_ff ^[g[a_ nblioab nb_ ^_al[^[ncih i` fcjc^m, 

jlin_chm, [h^ ho]f_c] []c^m (12). Tb_ `l__ l[^c][fm [l_ 

l_mjihmc\f_ `il nb_ ihm_n i` g[hs b[lg`of [cfg_hnm mo]b 

[m ][h]_l, Aftb_cg_l’m ^cm_[m_, P[lechmih’m ^cm_[m_, 

ch`f[gg[nils ^cmil^_lm, fcjc^ j_lirc^[ncih, ][l^cip[m]of[l 

^cm_[m_, [h^ ^c[\_n_m. Ahncirc^[hnm [l_ nb_ ]igjioh^m 

nb[n jlin_]n nb_ ]_ffm `lig nb_ ^[g[a_ ][om_^ \s `l__ 

l[^c][fm (13). Tb_ m_]ih^[ls g_n[\ifcn_m jli^o]_^ \s 

jf[hnm [l_ [ aii^ miol]_ i` h[nol[f [hncirc^[hnm (14). 

M_^c]ch[f jf[hnm [l_ fiha \__h om_^ [m nb_ m[`_mn, gimn 

_ff_]ncp_, [h^ gimn momn[ch[\f_ miol]_ i` h[nol[f 

[hncirc^[hnm, _mj_]c[ffs nb_ jb_hifc] ]igjioh^m mo]b [m 

`f[pihic^m, jb_hifc] []c^m, n[hhchm, [h^ [hnbi]s[hchm (15) 

qbc]b ]ig\[n nb_ b[lg`of _ff_]nm i` `l__ l[^c][fm \s 

n_lgch[ncha nb_ ]b[ch l_[]ncih nb[n l_aof[n_m `l__ l[^c][f-

g_^c[n_^ irc^[ncp_ jli]_mm_m (12). D_mjcn_ nb_ 

^_p_fijg_hn i` g[hs mshnb_nc] [hncirc^[hnm ni l_g_^c[n_ 

irc^[ncp_ mnl_mm, h[nol[f [hncirc^[hnm []kocl_^ `lig jf[hnm 

[l_ jl_`_ll_^ ip_l mshnb_nc] ih_m. Cihmc^_lcha nb_ 

p_lm[ncf_ [jjfc][ncihm i` nb_m_ mo\mn[h]_m nb_ 

ko[hnc`c][ncih [h^ c^_hnc`c][ncih i` nb_m_ ]igjioh^m ch 

g_^c]ch[f jf[hnm cm nb_ h__^ i` nb_ biol mi nb[n nb_s gcabn 

\_ oncfct_^ `il nb_ mshnb_mcm i` h_q ^loam nb[n g[s jlip_ 

\_h_`c]c[f `il nb_ bog[h l[]_ mbilnfs.  

 Oh_ i` nb_ gimn jijof[l g_^c]ch[f jf[hnm ehiqh 

afi\[ffs cm Persicaria hydropiper (L.) H. Glimm b[m [ fiha-

mn[h^cha bcmnils i` om_ ch nb_ nl[^cncih[f g_^c]ch_ msmn_g 

[m [ l_g_^c[f ]ol_ `il p[lciom bog[h [cfg_hnm (16). In 

\_fiham ni nb_ `[gcfs Pifsaih[]_[_ qcnb nb_ mshihsgm 

Persicaria hydropiper (L.) D_f[\l_, Persicaria hydropiper 

(L.) Sj[]b, P. hydropiper (L.) Ojct, Polygonum hydropiper L. 

[h^ P. hydropiper p[l. jlid_]nog Sn[h`il^ (17, 18). Tb_ 

mj_]c_m cm ]iggihfs ehiqh [m g[lmb-j_jj_l mg[lnq__^, 

g[lmb-j_jj_l ehinq__^, il q[n_l j_jj_l.  

 Persicaria hydropiper cm [h [hho[f jf[hn i` [\ion 40-

70 ]g ch b_cabn qcnb [ ^_]og\_hn ni [m]_h^cha il _l_]n 

\l[h]b_^ af[\liom. Tb_ f_[p_m [l_ j_ncif[n_ b[pcha [ 

f[h]_if[n_ mb[j_ [h^ ]oh_[n_ \[m_, qcnb [j_r \_cha []on_ 

il []ogch[n_ [h^ ]cfc[n_^ g[lach. Ih`fil_m]_h]_ cm _cnb_l 

n_lgch[f il [rcff[ls _l_]n qcnb af[\liom j_^oh]f_m [m 

mbiqh ch Fca 1. Tb_ `fiq_lm [l_ qbcn_ il jche ^cmn[f 

i\ip[n_ j_lc[hnb [h^ 3-5 ch hog\_l (19). Tb_ jf[hn cm 

ch^ca_hiom ni n_gj_l[n_ [h^ nlijc][f Amc[ ch]fo^cha Cbch[, 

Ih^c[, [h^ M[f[smc[. In cm [fmi l_jiln_^ ni \_ `ioh^ ch 

Eolij_, Nilnb_lh A`lc][, [h^ Aomnl[fc[. In gimnfs aliqm ch 

nb_ qcf^ [fiha q[n_l mc^_m [h^ g[lmb_m. Ih Ih^c[, cn cm 

`ioh^ ch Amm[g, Aloh[]b[f Pl[^_mb, [h^ Tlcjol[. 

 Tb_ jf[hn cm om_^ nl[^cncih[ffs \s nb_ Mcmmcha 

qig_h ch Amm[g qb_l_ nb_s om_ nb_ ^lc_^ liin jiq^_l `il 

n_lgch[ncha jl_ah[h]s (20). Tb_ T[c-Kb[gs[ham i` Amm[g 

om_ nb_ ^_]i]ncih i` nb_ f_[p_m ni l_^o]_ g_hmnlo[f 

\f__^cha [h^ [l_ ]ihmog_^ \s jl_ah[hn qig_h ni l_n[ch 

\i^s _h_las. Tb_ doc]_ i` nb_ f_[p_m cm acp_h `il nl_[ncha 

on_lch_ ^cmil^_lm (21). Ih Aloh[]b[f Pl[^_mb, nb_ ch`omcih 

i` nb_ f_[p_m cm om_^ ni ]ol_ ]ifc] j[ch (22). Ih Tlcjol[, nb_ 

f_[p_m i` P. hydropiper [l_ ]lomb_^ [h^ gcr_^ qcnb \f[]e 

j_jj_l ni nl_[n b_[^[]b_m (23). A]]il^cha ni _[lfc_l 

l_jilnm, nb_ jf[hn cm om_^ [a[chmn g[hs inb_l ^cmil^_lm 

mo]b [m ^c[llb_[, ^smj_jmc[, _r]_mmcp_ `fiq ^olcha 

g_hmnlo[ncih, [h^ b_gillbic^m _cnb_l mchafs il gcr_^ 

qcnb inb_l b_l\[fm (24). 

 Tb_ jl_m_h]_ i` m_p_l[f \ci[]ncp_ ]igjioh^m mo]b 

[m `f[pihic^m, m_mkocn_lj_h_m, [h^ jb_hsfjlij[hic^m 

_rbc\cncha [hnc][h]_l, [hncirc^[hn, [hncf_oe_gc[, 

[hnc\[]n_lc[f, [hnchi]c]_jncp_, nslimch[m_-chbc\cncha [h^ 

[f^im_ l_^o]n[m_ chbc\cnils b[p_ \__h c^_hnc`c_^ [h^ 

l_jiln_^ _[lfc_l ch P. hydropiper mj_]c_m (25). Tb_ 

jb[lg[]ifiac][f jlij_lnc_m i` Persicaria hydropiper b[p_ 

\__h g_hncih_^ ch m_p_l[f l_jilnm jo\fcmb_^ _[lfc_l nb[n 

mojjiln cnm om_`ofh_mm ch nl[^cncih[f g_^c]ch_m. Sig_ i` 

nb_m_ ch]fo^_ [hncirc^[hn jlij_lnc_m (26), [hnc\[]n_lc[f 

(27), [hnc`oha[f, [hnb_fgchnc], [hnc`__^[hn (28), ]sninirc] 

_ff_]n (29), [hnc-ch`f[gg[nils (30), i_mnlia_hc] [h^ 

[hnc`_lncfcns (31) [h^ h_olijlin_]ncp_ []ncpcns (32). 
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 Cihmc^_lcha nb_ p[mn jin_hnc[fcnc_m i` Persicaria 

hydropiper [m [h cgjiln[hn nb_l[j_onc] [a_hn, nb_ jl_m_hn 

_h^_[pil q[m n[e_h oj ni chp_mnca[n_ `olnb_l, nb_ 

jbsni]b_gc][f jli`cf_ [h^ nb_ [hncirc^[hn []ncpcns i` 

f_[p_m i` nb_ jf[hn ch ^cff_l_hn mifp_hn _rnl[]nm. GC-MS 

[mm[s q[m ][llc_^ ion `il nb_ g_nb[hif _rnl[]n i` nb_ jf[hn 

ni c^_hnc`s cgjiln[hn jbsni]b_gc][f mo\mn[h]_m _rcmncha ch 

nb_ _rnl[]n. Tb_m_ ]igjioh^m [l_ bcabfs ch ^_g[h^ [h^ 

gcabn [c^ ch nb_ g[ho`[]nol_ i` h_q ^loam \_h_`c]c[f `il 

nl_[ncha bog[h ^cm_[m_m. 

M[t_rc[ls [n^ M_tbo^s 

Coll_]tcon [n^ c^_ntc`c][tcon o` pl[nt m[t_rc[l: 

L_[p_m i` Persicaria hydropiper (L.) H. Glimm q_l_ jfo]e_^ 

[h^ ]iff_]n_^ `lig R[d[joebolc Sbs[g pcff[a_ (26°

08´30´N [h^ 93°54´30´E) fi][n_^ ch Gif[ab[n ^cmnlc]n i` 

Amm[g, Ih^c[ ^olcha nb_ gihnb i` J[ho[ls 2022. Tb_ 

[onb_hnc][ncih i` nb_ jf[hn q[m ^ih_ [n nb_ Bin[hc][f 

Si]c_ns i` Ih^c[, E[mn_lh Ccl]f_ ch Sbcffiha, M_ab[f[s[, 

Ih^c[. Tb_ []]_mmcih hog\_l `il Persicaria hydropiper (L.) 

H. Glimm acp_h q[m 98161. A pio]b_l mj_]cg_h q[m 

jl_m_lp_^ [n nb_ BSI b_l\[lcog, ch Sbcffiha, Ih^c[. 

Pr_p[r[tcon o` pl[nt m[t_rc[l cn ^cff_r_nt solv_nt 

_xtr[]ts: 

Aft_l ]iff_]ncih, nb_ f_[p_m i` P. hydropiper q_l_ q[mb_^ 

][l_`offs ch lohhcha q[n_l [h^ nb_h ^lc_^ ch mb[^_ `il 7-8 

^[sm. Aft_l nb_ ^lscha q[m ^ih_ nb_ f_[p_m q_l_ ]lomb_^ \s 

omcha [ g_]b[hc][f alch^_l ni jiq^_ls `ilg nb[n q[m om_^ 

`il _rnl[]n jl_j[l[ncih. Tb_ jli]_mm i` _rnl[]ncih q[m 

]ih^o]n_^ omcha Sirbf_n’m [jj[l[nom ch mifp_hnm i` 

^cff_l_hn jif[lcns pct., []_nih_, g_nb[hif, [h^ q[n_l. 5ag 

i` nb_ ^lc_^ g[n_lc[f q[m `clmn jf[]_^ chni nb_ nbcg\f_ [h^ 

_rnl[]n_^ omcha 500gf i` ^cff_l_hn mifp_hnm m_j[l[n_fs. Tb_ 

jli]_mm ]ihncho_m ncff nb_ mifp_hn ]ifil ^cm[jj_[lm. Tb_h 

_[]b _rnl[]n q[m b_[n_^ ch [ q[n_l \[nb [n 30-40ºC ohncf 

nb_ mifp_hn _p[jil[n_^. Tb_ ^ls _rnl[]n q[m e_jn ch nb_ 

l_`lca_l[nil `il `olnb_l [h[fsmcm. 

Pr_lcmcn[ry pbyto]b_mc][l s]r__ncna:   

Tb_ jl_fcgch[ls m]l__hcha `il nb_ jl_m_h]_ i` cgjiln[hn 

jbsni]b_gc][fm mo]b [m jb_hifm, `f[pihic^m, 

][l\ibs^l[n_m, afs]imc^_m, jlin_chm, m[jihchm, [h^ 

n_lj_hic^m q[m ][llc_^ ion `iffiqcha nb_ mn[h^[l^ 

jli]_^ol_m ^_m]lc\_^ \s H[l\ilh_ (33) [h^ Tl_[m_ [h^ 

Ep[hm (34) [h^ Si`iq[l[ (35) 

Qu[ntc`c][tcon o` Tot[l Pb_nolc] Cont_nt (TPC): 

Tb_ Fifch- ]ci][fn_o [mm[s (36) q[m om_^ `il ^_n_lgchcha 

nb_ nin[f jb_hifc] ]ihn_hn. G[ffc] []c^ q[m om_^ [m nb_ 

mn[h^[l^. Tb_ mni]e mifoncih q[m g[^_ \s [^^cha [h^ 

gcrcha 10ga i` a[ffc] []c^ ch 100gf ^cmncff_^ q[n_l. Fcp_ 

l_`_l_h]_ mn[h^[l^m qcnb ^cff_l_hn ]ih]_hnl[ncihm i` 20, 

40, 60, 80, [h^ 100 µa.gf q_l_ jl_j[l_^ _[]b ch m_j[l[n_ 

n_mn no\_m. 2 gf i` ^cmncff_^ q[n_l q[m nb_h [^^_^ ni _[]b 

n_mn no\_. Ti _[]b gcrnol_, 0.3gf i` Fifch- ]ci][fn_o 

l_[a_hn q[m [^^_^ [h^ nb_ gcrnol_ q[m [ffiq_^ ni mn[h^ 

`il 5 gchon_m. Aft_l nbcm, [h [giohn i` 0.8gf 20% mi^cog 

][l\ih[n_ mifoncih q[m [^^_^ [h^ nb_ pifog_ i` _[]b 

gcrnol_ q[m `ch[ffs g[^_ ni 5gf \s [^^cha ^cmncff_^ q[n_l. 

Scgcf[lfs, 1gf i` []_nih_, g_nb[hif, [h^ q[n_l _rnl[]nm i` 

P. hydropiper f_[p_m q_l_ jl_j[l_^ \s gcrcha nb_g qcnb 

nb_ m[g_ l_[a_hnm ch m_j[l[n_ n_mn no\_m. Tb_ `ch[f pifog_ 

i` _[]b _rnl[]n q[m g[^_ ni 5gf qcnb ^cmncff_^ q[n_l. Tb_ 

[\mil\[h]_ i` _[]b _rnl[]n [h^ mni]e q[m g_[mol_^ [ft_l 

30 gchon_m [n 765hg omcha [ UV-VIS mj_]nlijbinig_n_l ch 

nlcjfc][n_m. Tb_ `ch[f ][f]of[ncihm q_l_ ^ih_ ch n_lgm i` ga 

G[ffc] []c^ _kocp[f_hn il ga (GAE).ag i` jf[hn _rnl[]n.  

Qu[ntc`c][tcon o` Tot[l Fl[vonoc^ Cont_nt (TFC): 

TFC q[m g_[mol_^ \s omcha nb_ [fogchog ]bfilc^_ 

g_nbi^ (37) ch qbc]b nb_ mn[h^[l^ om_^ q[m ko_l]_nch. 

Tb_ mni]e mifoncih i` nb_ mn[h^[l^ q[m `ilg_^ \s 

^cmmifpcha 0.1ag ko_l]_nch ch 100gf ^cmncff_^ q[n_l. Fcp_ 

mn[h^[l^ l_`_l_h]_m i` ^cff_l_hn ]ih]_hnl[ncihm i` 20, 40, 

60, 80, [h^ 100µa.gf ch m_j[l[n_ n_mn no\_m q_l_ g[^_. Ti 

0.5gf i` _[]b mifoncih, 1.5gf g_nb[hif q[m [^^_^. Tb_h 

0.5 gf i` 10% [fogchog ]bfilc^_ q[m [^^_^ ni _[]b 

mifoncih. 0.1gf i` mi^cog []_n[n_ q[m gcr_^ [h^ nb_ 

pifog_ i` _[]b mifoncih q[m g[^_ ni 5gf `ch[ffs omcha 

^cmncff_^ q[n_l. Fil jl_j[l[ncih 1ga i` _[]b _rnl[]n q[m 

^cmmifp_^ ch 1gf g_nb[hif ch m_j[l[n_ n_mn no\_m. 0.5gf i` 

_[]b m[gjf_ q[m nb_h gcr_^ qcnb nb_ m[g_ l_[a_hnm [m 

g_hncih_^ [\ip_. E[]b gcrnol_ (mn[h^[l^.m[gjf_) q[m 

mb[e_h nbilioabfs [h^ [ffiq_^ ni l_mn `il 30 gchon_m [n 

hilg[f n_gj_l[nol_. Tb_ [\mil\[h]_ i` mn[h^[l^ [h^ 

m[gjf_m q[m g_[mol_^ [n 415hg. Aff nb_ l_[^cham q_l_ 

n[e_h ch nlcjfc][n_m. Tb_ l_mofnm q_l_ ][f]of[n_^ [m ga 

Qo_l]_nch _kocp[f_hn (QE).ag i` jf[hn _rnl[]n. 

Qu[ntc`c][tcon o` Tot[l T[nncn Cont_nt (TTC): 

Tin[f n[hhchm q_l_ _p[fo[n_^ \s `iffiqcha nb_ g_nbi^ 

cffomnl[n_^ \s So^b[ et al., 2018 (38). Tb_ mn[h^[l^ om_^ 

q[m n[hhc] []c^. 1ga i` n[hhc] []c^ q[m ^cmmifp_^ ch 1 gf 

i` ^cmncff_^ q[n_l `il nb_ mni]e mifoncih. Flig nbcm [a[ch 

1gf mni]e q[m gcr_^ qcnb 9gf i` ^cmncff_^ q[n_l ni `ilg [ 

^cfon_^ mifoncih. Fcp_ ^cff_l_hn l_`_l_h]_ mn[h^[l^m i` 

]ih]_hnl[ncihm 20, 40, 60, 80, [h^ 100 µf q_l_ jl_j[l_^ ch 

n_mn no\_m _[]b m_j[l[n_fs. Ti _[]b l_`_l_h]_, 2gf i` 0.1M 

`_llc] ]bfilc^_ mifoncih gcr_^ ch 0.1N bs^li]bfilc] []c^ 

[h^ 0.008M jin[mmcog `_lli]s[hc^_ q[m [^^_^. Fil nb_ 

jl_j[l[ncih i` nb_ m[gjf_ ch [ ]ihc][f `f[me 50ga i` _[]b 
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_rnl[]n q[m gcr_^ qcnb 50gf ^cmncff_^ q[n_l. Umcha [ 

g_]b[hc][f mb[e_l _[]b gcrnol_ q[m mb[e_h `il 1 biol 

[h^ nb_h `cfn_l_^ chni [ pifog_nlc] `f[me i` 50gf. Bs [^^cha 

^cmncff_^ q[n_l, nb_ gcrnol_ q[m [^^_^ ni nb_ `ch[f pifog_ 

i` nb_ ]ihc][f `f[me. 1 gf i` _[]b `cfnl[n_ q[m gcr_^ qcnb 4 

gf i` ^cmncff_^ q[n_l. Tb_h nb_ m[g_ l_[a_hnm q_l_ [^^_^ 

ni _[]b gcrnol_ [m g_hncih_^ [\ip_. Tb_ ]ig\ch[ncih 

q[m mb[e_h ][l_`offs [h^ g[^_ ni l_mn `il 30 gchon_m [n 

hilg[f n_gj_l[nol_. Tb_ [\mil\[h]_ i` _[]b mn[h^[l^ 

[h^ m[gjf_ q[m n[e_h [n 700hg omcha [ UV-VIS 

mj_]nlijbinig_n_l. Tb_ `ch[f l_mofnm q_l_ ][f]of[n_^ [m 

ga n[hhc] []c^ _kocp[f_hn (TAE).ag i` ^lc_^ jf[hn _rnl[]n. 

Qu[ntc`c][tcon o` Tot[l Alk[loc^ Cont_nt:  

Tin[f [fe[fic^m q_l_ ^_n_lgch_^ \s omcha Dl[a_h^ilff’m 

l_[a_hn g_nbi^ (39). H_l_ \_l\_lch_ ]bfilc^_ q[m nb_ 

mn[h^[l^. Tb_ mni]e mifoncih q[m jl_j[l_^ [n [ 

]ih]_hnl[ncih i` 1ga.gf i` ^cmncff_^ q[n_l. Flig nb_ mni]e 

`cp_ l_`_l_h]_ mn[h^[l^m i` ]ih]_hnl[ncih 20, 40, 60, 80, 

[h^ 100 µa.gf q_l_ jl_j[l_^. S[gjf_ jl_j[l[ncih q[m 

^ih_ [n [ ]ih]_hnl[ncih i` 1a.gf ch ^cmncff_^ q[n_l. Tb_h 

0.5gf i` _[]b mn[h^[l^ [h^ m[gjf_ q[m n[e_h ch m_j[l[n_ 

n_mn no\_m [h^ nb_ jH i` _[]b q[m g[chn[ch_^ qcnb ^cfon_ 

bs^li]bfilc] []c^ ni 2-2.5. Ti _[]b i` nb_ [\ip_ gcrnol_m, 

2gf i` Dl[a_h^ilff’m l_[a_hn q[m [^^_^. Tb_ jl_]cjcn[n_ 

nb[n q[m `ilg_^ q[m ]_hnlc`oa_^. Aft_l ]igjf_n_ 

]_hnlc`oa[ncih, nb_ ]_hnlc`oa[n_ q[m ^_][hn_^ ][l_`offs. 

Tb_ jl_]cjcn[n_ q[m [a[ch q[mb_^ qcnb [f]ibif [h^ 

`cfn_l_^. Aft_l `cfnl[ncih nb_ l_mc^o_ q[m ]iff_]n_^ [h^ 2gf 

^cmi^cog mofjbc^_ mifoncih q[m [^^_^. Tb_ jl_]cjcn[n_ 

q[m [a[ch ]_hnlc`oa_^. Tb_ l_mc^o_ i\n[ch_^ q[m gcr_^ 

qcnb 2gf ]ih]_hnl[n_^ hcnlc] []c^ [h^ q[lg_^. R_mofn_^ 

gcrnol_ q[m ^cfon_^ ch [ 10gf `f[me ni nb_ `ch[f pifog_ qcnb 

^cmncff_^ q[n_l. Flig nbcm 1gf i` _[]b mifoncih q[m nb_h 

n[e_h ion m_j[l[n_ n_mn no\_m [h^ gcr_^ qcnb 5gf nbciol_[ 

mifoncih. Tb_ [\mil\[h]_ q[m l_[^ [n 435hg.  

Antcoxc^[nt []tcvcty o` tb_ pl[nt s[mpl_s: 

Tb_ [hncirc^[hn []ncpcns i` nb_ jf[hn m[gjf_m q[m 
^_n_lgch_^ \s nb_ DPPH (Dcjb_hsf-1-jc]lsfbs^l[tsf) [mm[s 

^_m]lc\_^ \s M_hmil et al., 2001(40).  

Prcn]cpl_: Wb_h DPPH mifoncih cm [^^_^ ni nb_ jf[hn 

_rnl[]nm, nb_ joljf_ ]ifil i` DPPH oh^_lai_m ^cm]ifil[ncih 

^o_ ni nb_ l_[]ncih \_nq__h nb_ [hncirc^[hn gif_]of_m 

jl_m_hn ch nb_ jf[hn _rnl[]nm [h^ nb_ DPPH. Tb_ ^_al__ i` 

^cm]ifil[ncih i` joljf_ ni s_ffiq cm g_[mol_^ [n 517hg, 

qbc]b cm [ g_[mol_ i` nb_ m][p_hacha jin_hnc[f i` jf[hn 

_rnl[]n. Am]il\c] []c^ cm om_^ [m mn[h^[l^.  

 DPPH mifoncih q[m jl_j[l_^ \s ^cmmifpcha 4ga 

DPPH ch 100 gf g_nb[hif. Sn[h^[l^ [m]il\c] []c^ q[m 

jl_j[l_^ [n [ ]ih]_hnl[ncih i` 0.1ga.gf g_nb[hif. 

S[gjf_m q_l_ jl_j[l_^ [n [ ]ih]_hnl[ncih i` 20-100 µa.

gf. Tb_ n_mn mifoncih q[m jl_j[l_^ \s [^^cha 1 gf i` 

m[gjf_ il mn[h^[l^ ni 2 gf i` DPPH mifoncih ch m_j[l[n_ 

n_mn no\_m `il ^cff_l_hn ]ih]_hnl[ncihm. Tb_ gcrnol_ q[m 

nb_h mb[e_h pcailiomfs [h^ ch]o\[n_^ `il 30 gchon_m ch 

nb_ ^[le [n liig n_gj_l[nol_. Tb_ [\mil\[h]_ i` _[]b 

gcrnol_ [h^ mn[h^[l^ [h^ nb_ ]ihnlif (2 gf g_nb[hif 

[^^_^ ni 2 gf DPPH mifoncih) q[m g_[mol_^ [n 517hg \s [ 

UV- VIS mj_]nlijbinig_n_l. Tb_ j_l]_hn[a_ i` m][p_hacha 

[]ncpcns i` nb_ m[gjf_m cm ][f]of[n_^ omcha nb_ `iffiqcha 

`ilgof[: 

Ekh.1             % Inbc\ctcon []tcvcty= ,(A]-Am).A]- × 100 

 

Wb_l_                    A]= A\mil\[h]_ i` ]ihnlif 

                               Am= A\mil\[h]_ i` m[gjf_ 

Tb_ [\mil\[h]_ i` nb_ m[gjf_m q[m ]igj[l_^ qcnb nb[n i` 

nb_ ]ihnlif [h^ nb_ mn[h^[l^ (Am]il\c] []c^). Tb_ IC50 p[fo_ 

i` m[gjf_m (]ih]_hnl[ncih i` m[gjf_ l_kocl_^ ni chbc\cn 

50% i` DPPH `l__ l[^c][f) q[m ][f]of[n_^ omcha nb_ Lia 

^im_ chbc\cncih ]olp_. Tb_ fiq_l nb_ [\mil\[h]_ i` nb_ 

l_[]ncih gcrnol_ ch^c][n_^ bcab_l `l__ l[^c][f []ncpcns.  

St[tcstc][l [n[lyscs 

Tb_ l_mofnm q_l_ _rjl_mm_^ ch n_lgm i` g_[h ± mn[h^[l^ 
^_pc[ncih. Aff nb_ ^[n[ [l_ jl_m_hn_^ ch nb_ `ilg i` g_[h 

p[fo_m i` nlcjfc][n_ g_[mol_g_hnm i\n[ch_^ `lig nbl__ 

m_j[l[n_ l_[^cham. 

GC-MS (G[s ]brom[toar[pby-m[ss sp_]trom_try) [ss[y 
o` m_tb[nolc] _xtr[]t: 

Tb_ GC-MS [mm[s `il nb_ g_nb[hifc] _rnl[]n i` P. 

hydropiper f_[p_m q[m ][llc_^ ion [n nb_ Ihmncnon_ i` 

A^p[h]_^ Sno^c_m ch S]c_h]_ [h^ T_]bhifias (IASST), 

Goq[b[nc, Amm[g. Tb_ [h[fsmcm q[m ]ih^o]n_^ ch [ 

]ig\ch_^ a[m ]blig[nial[jbs-g[mm mj_]nlijbinig_n_l 

msmn_g (2010 Pfom.TQ8030 gi^_f) qcnb [ f_hanb i` 30.0g, 

0.25gg ^c[g_n_l, [h^ nb_ nbc]eh_mm i` nb_ ]ifogh q[m 

0.25µM DB-5-MS. H_fcog q[m om_^ [m nb_ ][llc_l a[m. Tb_ 

jl_mmol_ i` nb_ msmn_g q[m 65.9 eP[ [^domn_^ ni ]ifogh 

p_fi]cns `fiq [n [ l[n_ i` gL.gch.  

 Onb_l ]ih^cncihm [l_ pifog_ i` nb_ m[gjf_ chd_]n_^ 

q[m 1µL [h^ ch mjfcnf_mm gi^_. Tb_ chd_]ncih n_gj_l[nol_ 

q[m 260°C nb_ n_gj_l[nol_ i` nb_ cih miol]_ q[m 200°C. 

Tb_ g[mm m][h l[ha_ q[m ]ip_l_^ `lig 50-1000 g.t. Tb_ 

^_n[cfm i` nb_ jlial[gg_^ n_gj_l[nol_ q_l_ [m `iffiqm – 

mn[lncha ]ifogh n_gj_l[nol_ q[m 80°C qbc]b q[m b_f^ `il 

2 gch nb_h ch]l_[m_^ \s 5°C [h^ l[cm_^ ni 230°C. In q[m 

[a[ch b_f^ `il 5 gchon_m [h^ `olnb_l ch]l_[m_^ \s 3°C 

l[cm_^ ni 280°C [h^ f[mnfs b_f^ `il 1 gch. Tb_ lohhcha ncg_ 

i` nb_ jlial[g q[m 54.67 gchon_m. 

 Tb_ ^[n[ i\n[ch_^ q[m jli]_mm_^ nblioab GC-MS 

Siftq[l_ Pimn-loh [h[fsmcm. Fil c^_hnc`c][ncih i` nb_ 

]igjioh^m ^_n_]n_^ ch nb_ _rnl[]n q_l_ i\n[ch_^ `lig 

nb_ N[ncih[f Ihmncnon_ i` Sn[h^[l^ [h^ T_]bhifias (NIST 

11) fc\l[ls [h^ nb_ PESTEI -3 fc\l[ls. 

 

R_sults  [n^ Dcs]usscon 

Pr_lcmcn[ry s]r__ncna o` pbyto]onstctu_nts:  

Tb_ l_mofnm i` nb_ jl_fcgch[ls m]l__hcha i` jbsni]b_gc][fm 

i` nb_ []_nih_, g_nb[hif, [h^ q[n_l _rnl[]nm i` P. 

hydropiper f_[p_m [l_ jl_m_hn_^ ch T[\l_ 1. R_mofnm 

l_p_[f_^ nb[n cgjiln[hn jbsni]igjioh^m mo]b [m jb_hifm 

[h^ n[hhchm, `f[pihic^m, ][l\ibs^l[n_m, afs]imc^_m, 

n_lj_hic^m, [h^ [fe[fic^m q_l_ ^_n_]n_^ ni \_ jl_m_hn ch 

[ff nbl__ _rnl[]nm i` nb_ jf[hn. Tb_ l_mofnm i` iol mno^s 

mbiq_^ nb[n P. hydropiper f_[p_m [l_ lc]b ch jb_hifm, 

`f[pihic^m, n[hhchm, [h^ [fe[fic^m. Tbcm cm ch [al__g_hn 
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qcnb nb_ jl_m_h]_ i` n[hhchm [h^ `f[pihic^m ch nb_ f_[p_m 

i` P. hydropiper [m l_jiln_^ _[lfc_l \s N[mcl et al., 2020 

(41). S[jihchm q_l_ h_a[ncp_ ch nb_ [ko_iom _rnl[]n [h^ 

jlin_chm q_l_ [\m_hn ch nb_ nbl__ _rnl[]nm.  

Estcm[tcon o` Tot[l pb_nols:  

Tb_ l_mofnm i` ko[hncn[ncp_ _mncg[ncih i` jbsni]b_gc][fm 

ch]fo^cha nin[f jb_hifc], `f[pihic^, n[hhch, [h^ [fe[fic^ 

]ihn_hnm l_p_[f_^ ch nb_ []_nih_, g_nb[hif, [h^ [ko_iom 

_rnl[]nm i` P. hydropiper f_[p_m [l_ jl_m_hn_^ ch T[\l_ 2. 

R_mofnm mbiq_^ nb[n P. hydropiper f_[p_m [l_ lc]b ch jb_hif 

]ihn_hn. Tbcm `ch^cha cm ch [al__g_hn qcnb nb_ mno^c_m 

]ih^o]n_^ \s Zof`ce_l et al., (42) [h^ Mcb[sfip[ et al., (43). 

Hiq_p_l, nb_ g[rcgog jb_hifc] ]ihn_hn q[m `ioh^ ch nb_ 

[]_nih_ _rnl[]n qcnb 110.43±1.00 ga GAE.ag ^ls q_cabn 

`iffiq_^ \s nb_ g_nb[hif _rnl[]n qcnb 77.65±2.34ga.ag 

GAE. Tb_ jl_pciom mno^c_m l_jiln_^ bcab_l jb_hif ]ihn_hn 

ch nb_ g_nb[hifc] [m l_jiln_^ \s Zof`cel_ et al., (42), [h^ ch 

nb_ nch]nol_ _rnl[]n l_jiln_^ \s Mcb[sfip[ et al., (43) i` nb_ 

jf[hn. Pb_hifm [l_ [ alioj i` jin_hnc[f cggohi-

mncgof[ncha, ]igjioh^m nb[n _rbc\cn \cifiac][f []ncpcnc_m 

mo]b [m [hnc][h]_l, [hncpcl[f, [hnc[ff_lac], [h^ [hncirc^[hn 

[]ncpcnc_m (44). Tb_s [l_ jl_m_hn ch gimn g_^c]ch[f jf[hnm 

[h^ [l_ om_^ qc^_fs ch jbsninb_l[js.  

Estcm[tcon o` Tot[l `l[vonoc^s: 

A mcgcf[l n_h^_h]s q[m i\m_lp_^ ch nb_ ko[hnc`c][ncih i` 
`f[pihic^ ]ihn_hn. Tb_ []_nih_ _rnl[]n l_p_[f_^ nb_ 

g[rcgog sc_f^ i` `f[pihic^m qcnb 166.00±2.92 ga QE.ag 

^ls q_cabn [h^ nb_ f_[mn [giohn ch nb_ [ko_iom _rnl[]n 

qcnb 27.01±2.94 ga QE.ag ^ls q_cabn. Ih ]ihnl[mn ni nb_ 

jl_m_hn mno^s, Zof`cel_ et al., 2011 l_jiln_^ nb_ bcab_mn 

`f[pihic^ ]ihn_hn ch nb_ _nb[hif _rnl[]n qcnb 589.33±12.83 

ga QE.a ^ls q_cabn `iffiq_^ \s q[n_l _rnl[]n qcnb 

424.17±36.67 ga QE.ag ^ls q_cabn. Tb_ bcab_l `f[pihic^m 

q_l_ ^_n_]n_^ ch nb_ _nb[hif nch]nol_ _rnl[]n i` nb_ jf[hn 

nb[n l[ha_^ \_nq__h 3766.27±118.25-6909.66±66.03 µM 

QE.ag ^ls q_cabn [m l_jiln_^ \s Mcb[sfip[ et al., 2019. 

Ff[pihic^m _rbc\cn p[lciom cgjiln[hn \cifiac][f []ncpcnc_m 

mo]b [m [hnc-ch`f[gg[nils, [hnc-of]_l, [hnc-b_j[ninirc], 

[hncpcl[f, [hnc[ff_lac], [h^ [hnc-][h]_l (45). Ff[pihic^m [fmi 

[]n [m [hncirc^[hn [a_hnm m][p_hacha irc^ctcha gif_]of_m 

mo]b [m mchaf_n irsa_h [h^ p[lciom inb_l `l__ l[^c][fm nbom, 

[c^cha ch nb_ jl_p_hncih i` ][h]_l [h^ ][l^cip[m]of[l 

^cm_[m_m ch bog[hm. Ff[pihic^m jimm_mm [hnc-irc^[ncp_ [h^ 

go]im[f jlin_]ncp_ _ff_]nm (46). Tb_ bcab_l [giohnm i` 

`f[pihic^m ch ^cff_l_hn mifp_hn _rnl[]nm i` nb_ P. hydropiper 

jf[hn l_p_[f_^ ch iol l_mofnm mojjiln jl_pciom mno^c_m 

]ih^o]n_^ \s Y[ha et al., 2011 (47).  

Tot[l T[nncns: 

R_a[l^cha nb_ nin[f n[hhchm ]ihn_hn, l_mofnm l_p_[f_^ 

g[rcgog ]ihn_hn ch nb_ []_nih_ _rnl[]n qcnb 10.90±0.33 

ga TAE.ag ^lc_^ g[n_lc[f `iffiq_^ \s nb_ g_nb[hif 

_rnl[]n qcnb 8.32±0.22 ga TAE.ag ^ls q_cabn. Tbcm `ch^cha 

cm ch [al__g_hn qcnb nb_ mno^s ]ih^o]n_^ \s N[mcl et al., 

2020. T[hhchm ^cmjf[s [hnc][h]_l [h^ [hnc-ch`f[gg[nils 

jlij_lnc_m [h^ [l_ om_^ ni nl_[n of]_l[n_^ ncmmo_m (48, 49). 

Tb_ jl_m_h]_ i` n[hhchm ch P. hydropiper f_[p_m mbiqm nb[n 

nb_ jf[hn g[s \_ om_^ [m [ nl_[ng_hn [a[chmn ][h]_l, 

ch`f[gg[ncih, [h^ of]_l[n_^ ncmmo_m.  

Tot[l [lk[loc^s: 

Ih nb_ jl_m_hn chp_mnca[ncih, nb_ bcab_mn ]ih]_hnl[ncih i` 

[fe[fic^ q[m `ioh^ ch nb_ [ko_iom _rnl[]n qcnb 55.13±0.64 

µa BE.gf jf[hn g[n_lc[f qbcf_ nb_ f_[mn [giohn q[m 

l_p_[f_^ ch nb_ []_nih_ _rnl[]n (23.85±0.66 µa BE.gf 

m[gjf_). Wbcf_, ch [ mcgcf[l mno^s ]ih^o]n_^ \s N[mcl et al., 

2020, [fe[fic^ ]ihn_hn q[m l_jiln_^ ni \_ bcab_l ch nb_ 

mifp_hn _rnl[]n i` nb_ mn_g nb[h ch nb_ f_[` _rnl[]n i` P. 

hydropiper. Afe[fic^m [l_ [hnc-[h[fa_mc], [hncmj[mgi^c], 

[h^ [hnc\[]n_lc[f [a_hnm (50) [h^ mbiq jin_hn []ncpcns 

[a[chmn a[mnlc] of]_lm (51).  

 Tbom, nb_ _f_p[n_^ [giohnm i` jin_hnc[ffs \ci[]ncp_ 

]igjioh^m l_p_[f_^ ch nb_ ]oll_hn l_jiln jimmc\fs 

p[fc^[n_ nb_ qilf^qc^_ om_ i` P. hydropiper ch nl[^cncih[f 

g_^c]ch_ msmn_gm ^o_ ni cnm hog_liom g_^c]ch[f 

jlij_lnc_m mo]b [m [hnc-ch`f[gg[nils, h_olijlin_]ncp_, 

[hncirc^[hn, [hnc-gc]li\c[f, [h^ [hnc-ch`_lncfcns [giha 

inb_lm. 

 

Pbyto]onstctu_nts     T_sts                                   A]_ton_     M_tb[nol                  W[t_r 

Pb_hifm [h^ 
T[hhchm      

F_Cf3 (F_llc] 
]bfilc^_) n_mn                  + + + 

 Ff[pihic^m                     Sbchi^[ n_mn     - - - 

 
Afe[fch_ 

l_[a_hn n_mn  + + + 

 
Sofjbolc] []c^ 

n_mn  - - + 

C[l\ibs^l[n_m  Mifcm]b’m n_mn  + + - 

 F_bfcha’m n_mn  - + - 

Plin_chm  Nchbs^lch n_mn  - - - 

S[jihchm  Fi[g n_mn  + + - 

Gfs]imc^_m  
K_ff_l-Kcff[hc 

n_mn  + + + 

 S[feiqmec n_mn  - - + 

T_lj_hic^m  
Cbfili`ilg 

n_mn  + + - 

Afe[fic^m  M[s_lm n_mn  + + - 

  W[ah_lm n_mn  - + + 

T[\l_ 1: Pl_fcgch[ls jbsni]b_gc][f [h[fsmcm i` []_nih_, g_nb[hif, [h^ 
q[n_l _rnl[]n i` P. hydropiper f_[p_m 

“+” ch^c][n_m jl_m_hn “-” ch^c][n_m [\m_hn  
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Antcoxc^[nt []tcvcty \y DPPH [ss[y: 

 Ih nb_ DPPH `l__ l[^c][f m][p_hacha [mm[s [m]il\c] []c^ cm 

om_^ [m nb_ mn[h^[l^. In _rbc\cn_^ 91.84% i` chbc\cncih [n 

100µa.gf qcnb [h IC50 p[fo_ i` 6.10µa.gf. Tb_ IC50 p[fo_ cm 

nb_ ]ih]_hnl[ncih [n qbc]b `l__ l[^c][f (DPPH) cm chbc\cn_^ 

ni 50%. Tbom, nb_ fiq_l nb_ IC50 p[fo_, nb_ bcab_l qcff \_ 

nb_ `l__ l[^c][f chbc\cncih []ncpcns. Am]il\c] []c^ cm om_^ [m 

[ mn[h^[l^ [h^ nb_ bcab_mn chbc\cncih % cm `ioh^ [n 100 µa.

gf ]ih]_hnl[ncih (91.84%). Tb_ IC50 p[fo_ q[m `ioh^ ni \_ 

6.10. 

        Tb_ DPPH `l__ l[^c][f m][p_hacha []ncpcnc_m i` nbl__ 

mifp_hn _rnl[]nm i` P. hydropiper [h^ nb_ mn[h^[l^ [m]il\c] 

[]c^ [l_ jl_m_hn_^ ch T[\f_ 3. Tb_ IC50 p[fo_m [l_ [fmi 

^_jc]n_^ ch nb_ n[\f_. Ih nb_ jl_m_hn mno^s, nb_ []_nih_ 

_rnl[]n mbiq_^ nb_ bcab_mn `l__ l[^c][f m][p_hacha []ncpcns 

i` 82.26±1.39 [n 100µa.gf qcnb [h IC50 p[fo_ i` 19.81µa.gf 

`iffiq_^ \s nb_ g_nb[hifc] _rnl[]n [h^ [ko_iom _rnl[]n. 

Scgcf[l l_mofnm q_l_ l_jiln_^ \s N[mcl et al., 2020 qb_l_ 

nb_ []_nihc] _rnl[]n i` nb_ mn_g (IC50 1.59ga.gf) [h^ 

f_[p_m (IC50 2.94ga.gf) mbiq_^ g[rcgog []ncpcns nb[h nb_ 

_nb[hifc] _rnl[]n. Ih ]ihnl[mn, Sb[lc` et al., 2013 (52) 

l_jiln_^ nb[n nb_ _nb[hif _rnl[]n i` nb_ jf[hn mbiq_^ nb_ 

bcab_mn [hncirc^[hn []ncpcns qcnb [h IC50 p[fo_ i` 12.21µa.

gf.  

 Ahncirc^[hnm [l_ ]igjioh^m nb[n jlin_]n nb_ 

^[g[a_ i` ]_ffm `lig `l__ l[^c][fm \s jl_p_hncha irc^[ncp_ 

mnl_mm. Pf[hnm jli^o]_ hog_liom [hncirc^[hn ]igjioh^m 

ch nb_ `ilg i` m_]ih^[ls g_n[\ifcn_m nb[n jlin_]n [a[chmn 

`l__ l[^c][fm [h^ ^cm_[m_m ][om_^ \s nb_g. M_^c]ch[f 

jf[hnm _rbc\cncha [hncirc^[hn jlij_lnc_m [l_ g[chfs ^o_ ni 

nb_ jl_m_h]_ i` jb_hifm [h^ `f[pihic^m [m nb_ jlch]cj[f 

]igjih_hnm nb[n ][h m][p_ha_ `l__ l[^c][fm (53). Pb_hifc] 

]igjioh^m mo]b [m jb_hifc] []c^m, `f[pihic^m, n[hhchm, 

[h^ mncf\_h_m [l_ gimnfs l_mjihmc\f_ `il nb_ [hncirc^[hn 

[]ncpcns i` g_^c]ch[f jf[hnm, nb_l_\s, jl_p_hncha nb_ ihm_n 

i` g[hs ]blihc] ^cm_[m_m mo]b [m ][h]_l, ^c[\_n_m, 

][l^cip[m]of[l jli\f_gm, [h^ [acha (54, 55). Tbom, ch nb_ 

jl_m_hn chp_mnca[ncih, cn q[m `ioh^ nb[n nb_ []_nih_ 

_rnl[]n i` P. hydropiper f_[p_m ^cmjf[s_^ nb_ bcab_mn 

[hncirc^[hn jin_hnc[f qbc]b g[s \_ [nnlc\on_^ ni nb_ 

jl_m_h]_ i` _f_p[n_^ [giohnm i` jb_hifm, `f[pihic^m, [h^ 

n[hhchm ch nb_ []_nih_ _rnl[]n l_p_[f_^ ch nb_ mno^s. 

G[s ]brom[toar[pby-m[ss sp_]trom_try (GC-MS) 

[n[lyscs:  

G[m ]blig[nial[jbs- M[mm mj_]nlim]ijs (GC-MS) cm [ 

]ig\ch_^ n_]bhcko_ om_^ ch nb_ [h[fsmcm [h^ 

c^_hnc`c][ncih i` \cifiac][ffs []ncp_ ]igjioh^m jl_m_hn ch 

jf[hn _rnl[]nm (56). In jf[sm [ e_s lif_ ch nb_ [h[fsmcm i` 

ohehiqh ]igjioh^m i` jf[hn ilcach.  

 Tb_ l_mofnm i` GC-MS [h[fsmcm i\n[ch_^ ch nb_ 

jl_m_hn mno^s l_p_[f_^ [fnia_nb_l 54 ]igjioh^m ^_n_]n_^ 

[h^ c^_hnc`c_^ ch nb_ g_nb[hifc] _rnl[]n i` P. hydropiper 

f_[p_m ch]fo^cha \inb g[dil [h^ gchil ]igjioh^m 

jl_m_hn_^ ch T[\f_ 4. Tb_ ]igjioh^m ^cmjf[scha bcab_l 

j_[em [l_ nb_ g[dil ]igjioh^m jl_m_hn_^ ch T[\f_ 5 

[fiha qcnb nb_cl l_n_hncih ncg_, j_[e hog\_l, j_[e [l_[, 

gif_]of[l q_cabn `ilgof[, [h^ ]b_gc][f mnlo]nol_. Tb_ 

]blig[nial[g i` nb_ GC-MS [mm[s cm ^cmjf[s_^ ch Fca. 2. 

E[]b i` nb_ g[dil \ci[]ncp_ ]igjioh^m c^_hnc`c_^ 

_rbc\cn_^ m_p_l[f jin_hnc[f nb_l[j_onc] jlij_lnc_m.  

 Tb_ `clmn g[dil jbsni]igjioh^ l_p_[f_^ ch nb_ 

[mm[s cm Ah^lial[jbifc^_ qbc]b ^cmjf[s_^ nb_ bcab_mn j_[e 

i` 10.73% [n [ l_n_hncih ncg_ i` 25.038 gchm. 

Ah^lial[jbifc^_ cm [ f[\^[h_ ^cn_lj_hic^ [h^ cm [ g[ch 

\ci[]ncp_ ]ihmncno_hn `ioh^ ch p[lciom j[lnm i` 

Andrographis paniculata (57). In b[m \__h ^_n_]n_^ `il nb_ 

`clmn ncg_ ch nb_ g_nb[hifc] f_[` _rnl[]n i` Persicaria 

hydropiper. In _rbc\cnm [ \li[^ l[ha_ i` nb_l[j_onc] 

[jjfc][ncihm mo]b [m cggohimncgof[nils (58), 

[hnc\[]n_lc[f, [hnc-nogil, [hnc-^c[\_nc], [hnc-g[f[lc[f, 

b_j[nijlin_]ncp_ (59), [hncirc^[hn (60), [hnc-HIV _ff_]nm 

(61), [hnc-ch`f[gg[nils, [hnc-jf[n_f_n [aal_a[ncih [h^ [hnc-

][h]_l (62). Qocn_ [ `_q l_jilnm [l_ [p[cf[\f_ mojjilncha 

nb_ om_ i` [h^lial[jbifc^_ [m [h [hnc-][h]_l [a_hn (63, 64, 

65).   

P[r[m_t_rs      A]_ton_ M_tb[nol Aqu_ous 

Tot[l pb_nolc] 
]ont_nt                  

(ga GAE.ag) 
110.43±1.00     77.65±2.34 21.76±1.52 

Tot[l `l[vonoc^s 
]ont_nt                  

(ga QE.ag) 
166.00±2.92 117.01±1.52 27.01±2.94 

Tot[l t[nncn 
]ont_nt                  

(ga TAE.ag) 
10.90±0.33 8.32±0.22 5.74±0.24 

Tot[l [lk[loc^ 
]ont_nt                      

(ga BE.gf) 
23.85±0.66 41.43±1.82 55.13±0.64 

T[\l_ 2: Qo[hncn[ncp_ ^_n_lgch[ncih i` jbsni]ihmncno_hnm ch []_nih_, 
g_nb[hif [h^ [ko_iom _rnl[]n i` P. hydropiper   f_[p_m 

Con]_n
tr[tcon 
(µa/ml) 

                           % Inbc\ctcon o` solv_nt _xtr[]ts 

As]or\c] 
[]c^    A]_ton_ 

    
M_tb[nol Aqu_ous 

20 56.36±1.39 48.92±1.40 33.04±1.62 30.61±1.29 

40 65.30±0.86 57.86±1.82 37.26±1.29 39.69±0.77 

60 73.46±1.31 70.17±0.85 46.07±1.42 46.06±1.42 

80 

  
84.47±1.05 76.97±0.86 60.51±1.34 58.22±1.18 

100 91.84±0.98 82.26±1.39 66.88±1.94 66.52±1.50 
IC50(µa.

gf)        6.10 19.81 62.46 63.93 

 T[\l_ 3: Ahncirc^[hn []ncpcnc_m i` ^cff_l_hn mifp_hn _rnl[]nm i` P. hydropiper  

Fca 2: GC-MS ]blig[nial[g i` g_nb[hifc] _rnl[]n i` P. hydropiper f_[p_m 
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PEAKS 
RETENTION 

TIME NAME AREA% HEIGHT % 

1 11.78 Imi\ilhsf nbci]s[hi[]_n[n_ 0.17 0.1 

2 14.687 
1,4-M_nb[hi]s]fii]n[*^+jslc^[tch_, 1,4,4[,5,6,9,10,10[-i]n[bs^li-11,11-^cg_nbsf-, 

(1.[fjb[.,4.[fjb[.,4[.[fjb[.,10[.[fjb[.)- 0.36 0.35 

3 16.574 
1H-Cs]fijlij[*[+h[jbnb[f_h_, 1[,2,3,5,6,7,7[,7\-i]n[bs^li-1,1,7,7[-n_nl[g_nbsf-, *1[R-

(1[.[fjb[.,7.[fjb[.,7[.[fjb[.,7\.[fjb[.)+ 1.19 1.43 

4 17.275 Bc]s]fi*5.2.0+hih[h_, 2-g_nbsf_h_-4,8,8-nlcg_nbsf-4-pchsf- 0.11 0.2 

5 17.31 1,4-^cbs^lirs-j-g_hnb-2-_h_ 0.16 0.24 

6 21.047 (+-)-5-(1-A]_nirs-1-g_nbsf _nbsf)-2-g_nbsf-2-]s]fib_r_h_-1-ih_ m_gc][l\[tih_ 0.07 0.09 

7 21.413 
N[jbnb[f_h_, ^_][bs^li-1,6-\cm(g_nbsf_h_)-4-(1-g_nbsf _nbsf)-, 

(4.[fjb[.,4[.[fjb[.,8[.[fjb[.)- 0.07  0.1 

8 22.063 2,2,4-Tlcg_nbsf-3-j_hn[hif 0.24 0.17 

9 22.185 D_mofjbimchcalch 0.08 0.08 

10 22.495 C[f[l_h_ _jirc^_ 0.03 0.05 

11 22.619 3-Or[nlc]s]fi*20.8.0.0(7,16)+nlc[]ihn[-1(22),7(16),9,13,23,29-b_r[_h_ 0.18 0.13 

12 22.715 L_^_h_ irc^_-(I) 0.06 0.11 

13 22.745 M_nbsf 8,10-i]n[^_][^cshi[n_ 0.02 0.06 

14 22.908 Bc]sfi*4.1.0+b_jn[h_, 7-\c]s]fi*4.1.0+b_jn-7-sfc^_h_- 0.54 0.65 

15 22.98 Ah^limn_h_^cif 0.15 0.23 

16 23.095 10-Uh^_]_hic] []c^, jlijsf _mn_l 0.12 0.07 

17 24.003 2-Bon_h[f, 2-g_nbsf-4-(2,6,6-nlcg_nbsf-1-]s]fib_r_h-1-sf)- 0.2 0.23 

18 24.102 V_llo][lif 0.25 0.21 

19 24.185 Bc]s]fi*4.3.0+hih[h_, 2,2,6,7-n_nl[g_nbsf-7-bs^lirs- 0.03 0.07 

20 24.285 Di]ih_r_hn 0.35 0.41 

21 24.34 B_ht_h_, 1-]s]fijlijsf-2-hcnli- 0.05 0.14 

22 24.404 C[lsijbsff_h_ irc^_ 0.38 0.5 

23 24.605 
Sjcli*]s]fijlij[h_-1,8'(1H')*3[.6+g_nb[hi*3[b+]s]fij_hn[]s]fii]n_h+-10'-ih_, 

i]n[bs^li-, (3'[m,6'R,9'[l)- 0.21 0.24 

24 24.704 ]cm-Z-.[fjb[.-Bcm[\if_h_ _jirc^_ 0.98 1.14 

25 24.776 
1-N[jbnb[f_h_][l\irsfc] []c^, ^_][bs^li-1,4[-^cg_nbsf-6-g_nbsf_h_-5-(3-g_nbsf-2,4-

j_hn[^c_hsf)-, g_nbsf _mn_l, *1S-*1.[fjb[.,4[  0.56 0.5 

26 24.948 Ah^lial[jbifc^_ 7.18 6.7 

27 25.038 Ah^lial[jbifc^_ 10.73 12.95 

28 25.142 Ah^lial[jbifc^_ 3.14 3.14 

29 25.276 1,8-Cs]fij_hn[^_][^csh_ 1.27 0.9 

30 25.445 3-Imijlijsfnlc]s]fi*4.3.1.1(2,5)+oh^_]-3-_h-10-if 0.33 0.28 

31 25.511 .[fjb[.-Go[c_h_ 0.32 0.34 

32 25.55 Ah^lial[jbifc^_      1.41 1.44 

33 25.64 nl[hm-1-Cbfili-1,3-^cg_nbsfmcf[]s]fib_r[h_ 0.19 0.28 

34 25.782 Alig[^_h^l_h_ irc^_-(2) 0.84 0.74 

35 25.903 10-12-P_hn[]im[^cshic] []c^ 0.53 0.45 

36 26.057 3-T_nl[^_]sh_ 0.58 0.61 

37 26.123 Ah^lial[jbifc^_ 1.44 1.43 

38 26.305 Bc]s]fi*4.4.0+^_]-2-_h_-4-if, 2-g_nbsf-9-(jlij-1-_h-3-if-2-sf)- 0.05 0.08 

 39 26.33 4,2,7-Enb[hsfsfc^_h_]s]fij_hn[*\+jsl[h-9-ih_, 2,3,4,4[,7,7[-b_r[bs^li- 0.04 0.06 

40 26.37 2-(3,3-Dcg_nbsf-\on-1-shsf)-1,1,3-nlcg_nbsf-]s]fijlij[h_ 0.06 0.11 

41 26.45 7-Agchib_jn[h[gc^_, N-g_nbsf-N-*4-(1-jsllifc^chsf)-2-\onshsf+- 0.1 0.18 

42 26.551 
1H-Cs]fijlij*_+[tof_h-7-if, ^_][bs^li-1,1,7-nlcg_nbsf-4-g_nbsf_h_-, *1[l-

(1[.[fjb[.,4[.[fjb[.,7.\_n[.,7[.\_n[.,7\.[fjb[.)+-   0.49   0.43 

43 26.672 7-Hs^lirs`[lh_m_h  0.52 0.56 

44 26.831 Bc]s]fi*4.1.0+b_jn[h_,-3-]s]fijlijsf,-7-bs^lirsg_nbsf, (]cm)   1.8 1.7 

45 26.986 nl[hm-2-M_nbsf-4-h-\onsfnbc[h_ 0.28 0.38 

46 27.126 .[fjb[.-Go[c_h_ 1.37 1.09 

47 27.22 
1,3[-Enb[hi-3[H-ch^_h_, 1,2,3,6,7,7[-b_r[bs^li-2,2,4,7[-n_nl[g_nbsf-, *1R-

(1.[fjb[.,3[.[fjb[.,7[.[fjb[.)+- 0.3 0.39 

48 27.295 Cs]fij_hn[hif, 2-]s]fij_hnsfc^_h_- 0.08 0.12 

49 27.345 R_nch[f 0.04 0.06 

50 27.405 M_nbsf bchiec[n_ 0.07 0.05 

51 27.531 (-)-Sj[nbof_hif 0.29 0.39 

52 27.626 Ah^lial[jbifc^_ 1.07 0.85 

53 27.785 Bc]s]fi*10.1.0+nlc^_][-4,8-^c_h_-13-][l\irsfc] []c^ (2-bs^lirs-4-hcnlijb_hsf)[gc^_ 0.34 0.25 

54 28.082 5-.\_n[.-C[l^-20(22)-_hifc^_, 7-.\_n[.,8-_jirs-3-.\_n[.,11-.[fjb[.,14-nlcbs^lirs-12-iri- 0.37 0.35 

T[\l_ 4: Pbsni]b_gc][fm ^_n_]n_^ ch nb_ GC-MS [h[fsmcm i` g_nb[hif _rnl[]n i` P. hydropiper f_[p_m  
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 Tb_ m_]ih^ g[dil ]igjioh^ c^_hnc`c_^ Bc]s]fi

*4.1.0+b_jn[h_-3-]s]fijlijsf 7-bs^lirsg_nbsf, (]cm) 

^_n_]n_^ [n [ l_n_hncih ncg_ i` 26.831 gchm qcnb [ j_[e 

[l_[ i` 1.8%. In cm [ jlcg[ls [f]ibif [h^ b[m \__h l_jiln_^ 

_[lfc_l ch nb_ _mm_hnc[f icfm i` P. hydropiper f_[p_m qbc]b 

_rbc\cn_^ jin_hn _htsg_-chbc\cncha []ncpcns (66). In cm [fmi 

l_jiln_^ ch nb_ g_nb[hifc] _rnl[]n i` Lantana trifolia 

mbiqcha mnliha [hncirc^[hn jin_hnc[f (67)  

 Afjb[-ao[hch_ cm [hinb_l g[dil jbsni]igjioh^ 

^_n_]n_^ [n 27.126 gch qcnb [ j_[e [l_[ j_l]_hn[a_ i` 

1.37% cm [ m_mkocn_lj_h_. In b[m \__h ^_n_]n_^ jl_pciomfs 

[m [ g[ch ]igjih_hn ch nb_ _mm_hnc[f icf i` [_lc[f j[lnm i` 

Anaphalis nubigena DC. V[l. monocephala (DC.) C.B. 

Cf[le_. In []nm [m [ mnliha [hnc\[]n_lc[f [a_hn (68) [h^ 

jimm_mm_m [hnc-ch`f[gg[nils [h^ _htsg_-chbc\cnils 

[]ncpcns (69).  

 Tb_ h_rn g[dil \ci[]ncp_ ]igjioh^ ^_n_]n_^ cm 1,8-
]s]fij_hn[^_][^csh_ ^cmjf[scha [ j_[e [l_[ i` 1.27% [n 

25.276 gchm.  

 1H-]s]fijlij[*[+ h[jbnb[f_h_, 1[,2,3,5.6,7[7\-

i]n[bs^li-1,1,7,7[-n_nl[g_nbsf-*1[R-(1[α,7α,7[α,7\α)- 

c^_hnc`c_^ [n l_n_hncih ncg_ 16.574 gch qcnb j_[e [l_[ 

j_l]_hn[a_ i` 1.19% cm [ m_mkocn_lj_h_ b[m \__h In cm 

l_jiln_^ ni mbiq [hnc\[]n_lc[f []ncpcns (70) [h^ ^_n_]n_^ ch 

nb_ GC-MS [h[fsmcm i` Causonis trifolia (L.)  (71). 

 Ahinb_l cgjiln[hn m_mkocn_lj_h_ c^_hnc`c_^ cm ]cm-Z 

[fjb[ \cm[\if_h_ _jirc^_ [n [ l_n_hncih ncg_ i` 24.704 

gchm ^cmjf[scha [ j_[e [l_[ j_l]_hn[a_ i` 0.98%. In b[m 

\__h l_jiln_^ _[lfc_l [m [ g[dil ]igjioh^ ch nb_ 

_mm_hnc[f icf i` Teucrium polium (72). In b[m [hncirc^[hn, 

[hnc\[]n_lc[f, [h^ [hnc-ch`f[gg[nils jlij_lnc_m (73). 

 Alig[^_h^l_h_ irc^_ 2 qcnb [ j_[e [l_[ i` 0.84% 

q[m ^_n_]n_^ [n [ l_n_hncih ncg_ i` 25.782 gchm. 

Alig[^_h^l_h_ irc^_ 2 cm [h irsa_h[n_^ m_mkocn_lj_h_ 

`ioh^ h[nol[ffs [m [h cgjiln[hn ]igjih_hn ch nb_ 

_mm_hnc[f icfm i` P. missionis (Wcabn) Sqchaf_. In _rbc\cnm 

[hnc][h]_l jlij_lnc_m [h^ ch^o]_m [jijnimcm (74). 

Nov_lty o` tb_ stu^y 

Tb_ `ch^cham i` nb_ GC-MS [h[fsmcm i` g_nb[hifc] f_[` 

_rnl[]n i` P. hydropiper l_p_[f_^ ch nb_ ]oll_hn mno^s, q_l_ 

]igj[l_^ qcnb mig_ l_m_[l]b j[j_lm jo\fcmb_^ l_]_hnfs. 

As[t et al., 2016 (75) l_jiln_^ nb_ ]igjioh^m 4-

g_nbsfir[tif_, mo]]chcgc^_, jsli][n_]bif, ][lsijbsff_h_, 

p[hcffc] []c^ `[lh_mif, [l[]bc^c] []c^ g_nbsf _mn_l, 

][jm[c]ch, [h^ gslcmnc] []c^ ch nb_ g_nb[hif _rnl[]n i` P. 

hydropiper. Tb_m_ ]igjioh^m _rbc\cn_^ jin_hn 

[hnc\[]n_lc[f, [hnc`oha[f, [h^ chm_]nc]c^[f jlij_lnc_m. Ih 

]ihnl[mn, nb_ ]igjioh^m c^_hnc`c_^ ch nb_ jl_m_hn l_jiln 

[l_ kocn_ ^cff_l_hn `lig nb_g. Mimn cgjiln[hnfs, nb_ 

jbsni]igjioh^ [h^lial[jbifc^_ cm c^_hnc`c_^ `il nb_ `clmn 

ncg_ ch nb_ g_nb[hifc] _rnl[]n i` P. hydropiper f_[p_m. Tbcm 

cm [ h_q `ch^cha ch nb_ jl_m_hn _h^_[pil. Ah^lial[jbifc^_ 

jimm_mm_m [ \li[^ mj_]nlog i` nb_l[j_onc][f jlij_lnc_m 

nb[n gcabn \_ om_`of `il nb_ mshnb_mcm i` hip_f ^loam, 

_mj_]c[ffs `il nb_ nl_[ng_hn i` ][h]_l. Afmi, ]igjioh^m 

mo]b [m Afjb[-ao[hch_, 1,8-]s]fij_hn[^_][^csh_, [h^ ]cm-

Z [fjb[ \cm[\if_h_ _jirc^_ b[p_ \__h ^_n_]n_^ `il nb_ 

`clmn ncg_ ch nb_ g_nb[hifc] _rnl[]n i` P. hydropiper. 

 Ahinb_l mno^s ]ih^o]n_^ \s Cbiq^bols et al., 2024 

(76) l_p_[f_^ nb_ jl_m_h]_ i` mig_ g[dil \ci[]ncp_ 

]igjioh^m ch nb_ GC-MS [h[fsmcm i` [ g_nb[hifc] _rnl[]n 

i` nb_ jf[hn mo]b [m ][gj_mn_lif, h-b_r[^_]_hic] []c^, 7. 

[fjb[.-g_nbsfnbcin_mnimn_lih_ []_n[n_, h_ijbsn[^_ch_, 

j[fgcnif_c] []c^, g_nbsf j[fgcn[n_, jbsnif, 2-bs^lirs-1-

(bs^lirsg_nbsf) _nbsf _mn_l, 9,12,15-O]n[^_][nlc_hic] []c^ 

[h^ 3, 7, 11, 15-n_nl[g_nbsf-2-b_r[^_]_h-1-if, g_nbsf 

mn_[l[n_, [lcmnif_h_ _jirc^_, mncag[mn_lif, [h^ a[gg[-

mcnimn_lif. Tb_m_ ]igjioh^m jimm_mm [hnchi]c]_jncp_, [hnc

-ch`f[gg[nils, [hncirc^[ncp_, [h^ [hnc^c[llb_[f jlij_lnc_m 

(77). Tb_m_ ]igjioh^m \_fiha ni nb_ ]f[mm_m i` 

jifsm[]]b[lc^_m, jifsjb_hifm, [gchi []c^m, mn_lic^m, `[nns 

[]c^ _mn_lm, [h^ nlcn_lj_hic^m qbcf_ nb_ ]igjioh^m 

c^_hnc`c_^ ch nb_ jl_m_hn mno^s [l_ gimnfs m_mkocn_lj_h_m 

[h^ [f]ibifm nb[n jimm_mm pcn[f jb[lg[]ifiac][f 

jlij_lnc_m. 

 

Con]luscon   

Ih nb_ jl_m_hn _h^_[pil, iol qile q[m g[chfs `i]om_^ ih 

nb_ jbsni]b_gc][f jli`cf_ [h^ [hncirc^[hn []ncpcns i` nb_ 

[]_nih_, g_nb[hif, [h^ [ko_iom f_[` _rnl[]n i` nb_ 

Persicaria hydropiper jf[hn. Tb_ bcab_l ]ih]_hnl[ncih i` 

jb_hifm, `f[pihic^m, [h^ n[hhchm l_p_[f_^ ch nb_ mno^s g[s 

\_ ]l_^cn_^ `il nb_ _ffc][]ciom [hncirc^[hn []ncpcns i` nb_ 

jf[hn _rnl[]nm. Tb_ [hncirc^[hn jlij_lnc_m i` nb_ jf[hn ][h 

\_ `olnb_l oncfct_^ ch p[lciom g_^c]ch[f nb_l[jc_m `il nb_ 

nl_[ng_hn [h^ jl_p_hncih i` b[lg`of ^cm_[m_m ch bog[hm. 

 Cih]_lhcha nb_ GC-MS _p[fo[ncih i` nb_ g_nb[hifc] 

_rnl[]n i` nb_ f_[p_m nb[n ^_n_]n_^ [ nin[f i` 54 

jbsni]igjioh^m ch]fo^cha 7 g[dil jbsni]ihmncno_hnm 

[giha qbc]b Ah^lial[jbifc^_ q[m l_jiln_^ `il nb_ `clmn 

ncg_ ch g_nb[hifc] _rnl[]n i` P. hydropiper f_[p_m. In cm [ 

\ci[]ncp_ ]igjioh^ nb[n jimm_mm_m hog_liom ]ol[ncp_ 

jlij_lnc_m ch]fo^cha [hnc][h]_l, [hnc-nogil, [hnc-^c[\_nc], 

[hnc-g[f[lc[f, b_j[nijlin_]ncp_, [hncirc^[hn, [hnc-HIV 

_ff_]nm, [hnc-ch`f[gg[nils, [h^ [hnc-jf[n_f_n [aal_a[ncih 

[giha inb_lm. Alig[^_h^l_h_ irc^_ 2 [fmi ^cmjf[sm [hnc-

][h]_l jlij_lnc_m. Tb_m_ nqi \ci[]ncp_ ]igjioh^m c` 

cmif[n_^ `lig Persicaria hydropiper g[s [c^ ch nb_ l_g_^s 

i` ][h]_l. Tb_ inb_l g[dil ]igjioh^m gimnfs 

m_mkocn_lj_h_m ]ihnlc\on_ ni jb[lg[]ifiac][f []ncpcnc_m 

mo]b [m [hncirc^[hn, [hncgc]li\c[f, [hnc-ch`f[gg[nils, [h^ 

_htsg_ chbc\cnils.  

 Tbom, nb_ jl_m_h]_ i` nb_m_ \ci[]ncp_ 

jbsni]igjioh^m g[s \_ []]iohn[\f_ `il nb_ gofnc-

nb_l[j_onc] [jjfc][ncih i` P. hydropiper ch nb_ nl_[ng_hn 

i` p[lciom bog[h ^cm_[m_m ch nb_ nl[^cncih[f g_^c]ch_ 

msmn_g. Ah chmcabn chni nb_ ^_n[cf_^ mno^s i` nb_ \ci[]ncp_ 

]igjioh^m cm _mm_hnc[f. Tbcm g[s jlipc^_ jimmc\f_ m]ij_ 

ch nb_ jli^o]ncih i` h_q ^loam [h^ nb_l[js f_[^cha ni 

[^p[h]_g_hn ch nb_ jb[lg[]_onc][f m_]nil.  
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Sl. 
No. 

R_t_ntcon 
Tcm_ (mcn.)     N[m_ o` pbyto]ompoun^ 

Cb_mc][l 
`ormul[ 

Mol_]ul[r 
wt. (a/mol) 

P_[k 
[r_[ %             Cb_mc][l stru]tur_ 

1. 16.574 

1H-]s]fijlij[*[+ 
h[jbnb[f_h_, 1[,2,3,5.6,7[7\-

i]n[bs^li-1,1,7,7[-
n_nl[g_nbsf-*1[R-
(1[α,7α,7[α,7\α)- 

  

  C15H24   204.351 1.19 

    

 

2. 24.704 
Ccm-Z [fjb[ \cm[\if_h_ 

_jirc^_ 

  
C15H24O 220.35 0.98 

    

 

3. 25.038 Ah^lial[jbifc^_ C20H30O5 350.4 10.73 

    

 

4. 25.276 1,8-]s]fij_hn[^_][^csh_ C15H22 202.33 1.27 

    

 

5. 25.782 Alig[^_h^l_h_ irc^_ (2) C15H24O 220.35 0.84 

     

 

6. 26.831 

Bc]s]fi*4.1.0+b_jn[h_-3-
]s]fijlijsf 7-

bs^lirsg_nbsf, (]cm) 

  

C11H18O 166.26 1.8 

    

 

7. 27.126 
Afjb[-ao[c_h_ 

  
C15H24 204.35 1.37 

    

 

T[\l_ 5: M[dil \ci[]ncp_ ]igjioh^m c^_hnc`c_^ ch nb_ GC-MS [h[fsmcm i` g_nb[hifc] f_[` _rnl[]n i` P. hydropiper 
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bnnjm:..jf[hnm]c_h]_ni^[s.ihfch_ 

A]knowl_^a_m_nts 

Tb_ [onbilm qiof^ fce_ ni []ehiqf_^a_ nb_ mn[ff i` nb_ 

Bin[hc][f Si]c_ns i` Ih^c[ (BSI), Nilnb-E[mn_lh Ccl]f_, 

Sbcffiha, qbi [onb_hnc][n_^ nb_ jf[hn mj_]cg_h. Tb_ 

[onbilm qiof^ fce_ ni _rn_h^ nb_cl mch]_l_ al[ncno^_ ni nb_ 

j_ijf_ i` R[d[joebolc Sbs[g pcff[a_, Gif[ab[n, Amm[g `il 

[ffiqcha om ni ]iff_]n nb_ jf[hn mj_]c_m `lig nb_cl fi][fcns. 

Tb_ [onbilm [l_ [fmi al[n_`of ni nb_ b_[^ i` nb_ 

D_j[lng_hn i` Bin[hs, Cinnih Uhcp_lmcns, Goq[b[nc `il 

jlipc^cha nb_ h_]_mm[ls `[]cfcnc_m ni ][lls ion nb_ l_m_[l]b 

qile. Tb_ [onbilm [fmi _rjl_mm nb_cl al[ncno^_ ni CIF 

IASST, Goq[b[nc, Amm[g `il jlipc^cha nb_ GC-MS `[]cfcns.   
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l_[^ [h^ [jjlip_^ nb_ `ch[f g[hom]lcjn.   

 

Complc[n]_ wctb _tbc][l st[n^[r^s 

Con`lc]t o` cnt_r_st: Tb_ [onbilm ^_]f[l_ hi ]igj_ncha 
chn_l_mn. 

Etbc][l cssu_s: Nih_. 

 

R_`_r_n]_s   

1. M[htiil M, Abg[^ M, Z[`[l M, Gcff[hc SW, Sb[b__h H, Pc_lihc A, 
Af-Gb[g^c AA, Efmbceb MS, S[kc\ S, M[ebe[gip T, Kb[s[^[lip 
K. Tb_ Li][f g_^c]ch[f jf[hn ehiqf_^a_ ch K[mbgcl W_mn_lh 
Hcg[f[s[: [ q[s ni `imn_l _]ifiac][f nl[hmcncih pc[ ]iggohcns- 
]_hnl_^ b_[fnb m__echa mnl[n_ac_m. Jiolh[f i` Enbhi\cifias [h^ 
Enbhig_^c]ch_. 202;19: 56. bnnjm:..^ic.ila.10.1186.m13002-023-
00631-2 

2. R[bg[nc E, Kbimbn[ab[t[ MH, B[h[e[l A, E\[^c MT. 
D_]ihn[gch[ncih n_]bhifiac_m `il g_^c]ch[f [h^ [lig[nc] 
jf[hnm: A l_pc_q. Fii^ S]c_h]_ [h^ Nonlcncih. 2022; 10 (3): 784-
799. bnnjm:..^ic.ila.10.1002.`mh3.2702 

3. Of[^_dc OS, O^_f[^_ KA, Ofie_ K. Pbsni]b_gc][f m]l__hcha [h^ 
[hnc-gc]li\c[f chp_mnca[ncih i` Moringa oleifera f_[` _rnl[]n. 
A`lc][h Jiolh[f i` S]c_h]_ [h^ T_]bhifias, Ihhip[ncih [h^ 
D_p_fijg_hn. 2019; 12 (1): 79- 84. bnnjm:..
^ic.ila.10.1080.20421338.2019.1589082 

4. Gcff[hc SW, Abg[^ M, Z[`[l M, H[k SM, M[htiil M, Sb[b__h H, 
W[b__^ M, Sofn[h[ S, R_bg[h F, M[ebe[gip T. Ah chmcabn chni 
Ih^ca_hiom Enbhi\in[hc][f ehiqf_^a_ i` M_^c]ch[f [h^ 
Alig[nc] jf[hnm `lig K[mbgcl Hcg[f[s[h R_acih. Enbhi\in[hs 
R_m_[l]b [h^ Ajjfc][ncihm. 2024;28:2. bnnj:..
^r.^ic.ila.10.32859._l[.28.2.1-21 

5. B[ncb[ GE, B_mb\cmbs AM. G[m Cblig[nial[jbs- g[mm 
mj_]nlig_nls [h[fsmcm, jbsni]b_gc][f m]l__hcha [h^ [hnc-
jliniti[f _ff_]nm i` nb_ g_nb[hifc] Viola tricolor [h^ []_nihc] 
Laurus mobilis _rnl[]nm. BMC Cigjf_g_hn[ls M_^c]ch_ [h^ 
Tb_l[jc_m. 2020. 20 (87). bnnjm:..^ic.ila.10.1186.m12906-020-
2848-2 

6. Cbiq^bols S, Pi^^[l SK, Z[b__h S, Niil FA, Abg_^ N, H[ko_ 
S, Ae\[l N. Pbsni]b_gc][f m]l__hcha [h^ _p[fo[ncih i` ]sninirc] 
[h^ bsjiafs][_gc] jlij_lnc_m i` Mangifera indica j__fm. Amc[h 
P[]c`c] Jiolh[f i` Tlijc][f Bcig_^c]ch_. 2016; 7(1): 49-52. 
bnnjm:..^ic.ila.10.1016.d.[jdn\.2016.09.009 

7. A^cf R, B[l[j[nl_ A, R[nbil_ N, Pinn[g S, Jb[ H. Cigj[l[ncp_ 
mno^s i` ch-pcnli [hncirc^[hn [h^ [hnc^c[\_nc] []ncpcns i` jf[hn 
_rnl[]nm i` Acacia arabica, Murraya koeingii, Catharanthus 
roseus [h^ Rauwolfia serpentine. Ihn_lh[ncih[f Jiolh[f i` 
Pbsnig_^c]ch_. 2012. 4: 543-551. 

8. Asch^_ BA, Ogia\[f EKM, Ag[_]bch[ FC. Pb[lh[]iahims [h^ 
bsjin_hmcp_ _p[fo[ncih i` Ficus exasperate V[bc (Mil[]_[_) 
L_[`. A]n[ Pifihc[_ Pb[lg[]_onc][. 2007; 64: 543-546. 

9. M[thc A\o Z, bi Ych W, Atctof I, Nol^ch. Ahncirc^[hn, 
[hncgc]li\c[f, [h^ ]sninirc] jin_hnc[f i` ]ih^_hm_^ n[hhch `lig 
Leucaena leucocephala Hs\lc^ R_h^[ha. Fii^ S]c_h]_ [h^ 
Hog[h W_ffh_mm. 2016; 5(2): 65-75. bnnjm:..
^ic.ila.10.10161J`mbq.2016.02.001 

10. B[ff[l^ CR, M[limnc][ MR. H_[fnb \_h_`cnm i` `f[pihic^. Ih: \iie 
Bci[]ncp_ Cigjioh^m. 2019. Pj: 185-201. bnnjm:..
^ic.ila.10.1016.\978-0-12-814774-0.00010-4 

11. Bim_ VG, Al]b[h[ H. Ep[fo[ncih i` jbsni]ihmncno_hnm `lig 
m_f_]n_^ g_^c]ch[f jf[hnm [h^ cnm msh_lacmnc]
 [hncgc]li\c[f []ncpcns. Cb_gimjb_l_. 2022; 287(4). bnnjm:..
^ic.ila.10.1016.d.]b_gimjb_l_.2021.132276 

12. M[bgii^ MH, Om[g[ AK, M[ees EA, R[bcg MH, Afc NHM, 
H[tlo^ch ND. Pbsni]b_gc][f m]l__hcha, [hncgc]li\c[f [h^ 
[hncirc^[hn _ffc][]s i` mig_ jf[hn _rnl[]nm [h^ nb_cl gcrnol_m. 
IOP Cih`_l_h]_ S_lc_m: E[lnb [h^ Ehpclihg_hn[f S]c_h]_. 2019; 
3460(2019) 012003. bnnj:..^ic.ila.10.1088.1755-
1315.346.1.012003 

13. Gii^[ltc S, R[`c_c S, J[p[^c M, Kb[^_g HH, Nilitc SA. A R_pc_q 
ih Ahncirc^[hnm [h^ nb_cl H_[fnb Eff_]nm. J. Nonl. Fii^ S_]l. 
2018; 3(2): 106-112. 

14. O`i_^o CE, O`i_^o EO, Cb[]b[ JS, Oqo[g[h[g CI, E`_e[f[g 
IS, Aqo]bc CG, P[h^cm_fp[g R. Cigj[l[ncp_ Ep[fo[ncih i` 
Pbsmc]i]b_gc][f, Ahncirc^[hn, [h^ S_hmils jlij_lnc_m i` R_^ 
Wch_ [m M[le_lm i` Inm Qo[fcns [h^ Aonb_hnc]cns. Ihn. J. Fii^ S]c. 
2022; 2022(8368992): 1-17. bnnjm:..
^ic.ila.10.1155.2022.8368992. 

15. Niff_n LM, Gonc_ll_t-Ulc\_ JA. Pb_hifc] Cigjioh^m ch Fii^: 
Cb[l[]n_lct[ncih [h^ Ah[fsmcm 1mn _^h. CRC Pl_mm. 2018. 

16. As[t M, Joh[c^ M, Uff[b F, S[^ck A, Kb[h MA, Abg[^ W, Sb[b 
MR, Igl[h M, Ab[g[^ S. Cigj[l[ncp_ ]b_gc][f jli`cfcha, 
]bifch_mn_l[m_ chbc\cncihm [h^ [hnc-l[^c][f jlij_lnc_m i` 
_mm_hnc[f icfm `lig Polygonum hydropiper L: A Pl_fcgch[ls [hnc- 
Aftb_cg_l’m mno^s. Lcjc^m H_[fnb Dcm. 2015. bnnjm:..
^ic.ila.10.1186.m12944-015-0145-8  

17. Tb_ Ihn_lh[ncih[f Pf[hn N[g_m Ih^_r, 2005. bnnj:..
qqq.cjhc.ila.cjhc.jf[hnN[g_BsV_lmcih.^i?c^=123908-
3&p_lmcih=1.1. 

18. Tb_ Pf[hn Lcmn, “A qilecha fcmn i` [ff jf[hn mj_]c_m,”2013, bnnj:..
qqq.nb_jf[hnfcmn.ila.. 

19. Ffil[ i` Nilnb Ag_lc][, “P_lmc][lc[ bs^lijcj_l”, J[ho[ls 2014, 
bnnj:..qqq._`fil[m.ila.`fil[n[rih.[mjr?`fil[_c^=1&n[rih_c^= 
2421000096 

20. Gimq[gc P, H[t[lce[ A, S[lg[ HN. Tbch f[s_l ]blig[nial[jbc] 
`l[]ncih i` liin _rnl[]n i` Polygonum hydropiper ch^o]_m p[ach[f 
_jcnb_fc[f ]_ff g[nol[ncih ch [^ofn ip[lc_]nigct_^ [f\chi l[n.  
Jiolh[f i` Eh^i]lchifias R_jli^o]ncih. 2008; 12(I):39-46.  

21. Cbio^b[ls RK, Ob S, L__ J. Ah _nbhig_^c]ch[f chp_hnils i` 
ehinq__^m i` Ih^c[h Hcg[f[s[. Jiolh[f i` g_^c]ch[f Pf[hn 
R_m_[l]b. 2011; 5(10): 2095-2103 

22. Cbio^bols RK, Slcp[mn[p[ RC. IPR [h^ nl[^cncih[f ehiqf_^a_ i` 
A^c, M_g\[ ^h Kb[gm[ nlc\_m i` ojj_l Sc[ha ^cmnlc]n, Aloh[]b[f 
Pl[^_mb. Tb_ N[ncih[f Cih`_l_h]_ ih IPR: Pf[hn V[lc_nc_m [h^ 
G_hig_ Cihm_lp[ncih. K. Alpch^, E^. S.P. Moeb_ld__ Ciff_a_. 
2006. 

23. H[hc` B[lc S, R[bg[noff[ M. M_^c]ch[f jf[hnm i` nb_ m[hn[f nlc\_ 
l_mc^cha ch R[dmb[bc ^cmnlc]n, B[haf[^_mb. Ag_lc][h- Eol[mc[h 
Jiolh[f i` Somn[ch[\f_ Aalc]ofnol_. 2009; 3: 220-226 

https://plantsciencetoday.online
https://doi.org/10.1186/s13002-023-00631-2
https://doi.org/10.1186/s13002-023-00631-2
https://doi.org/10.1002/fsn3.2702
https://doi.org/10.1080/20421338.2019.1589082
https://doi.org/10.1080/20421338.2019.1589082
http://dx.doi.org/10.32859/era.28.2.1-21
http://dx.doi.org/10.32859/era.28.2.1-21
https://doi.org/10.1186/s12906-020-2848-2
https://doi.org/10.1186/s12906-020-2848-2
https://doi.org/10.1016/j.apjtb.2016.09.009
https://doi.org/10.10161Jfshw.2016.02.001
https://doi.org/10.10161Jfshw.2016.02.001
https://doi.org/10.1016/b978-0-12-814774-0.00010-4
https://doi.org/10.1016/b978-0-12-814774-0.00010-4
https://doi.org/10.1016/j.chemosphere.2021.132276
https://doi.org/10.1016/j.chemosphere.2021.132276
http://doi.org/10.1088/1755-1315/346/1/012003
http://doi.org/10.1088/1755-1315/346/1/012003
https://doi.org/10.1155/2022/8368992
https://doi.org/10.1155/2022/8368992
https://doi.org/10.1186/s12944-015-0145-8
https://doi.org/10.1186/s12944-015-0145-8
http://www.ipni.org/ipni/plantNameByVersion.do?id=123908-3&version=1.1
http://www.ipni.org/ipni/plantNameByVersion.do?id=123908-3&version=1.1
http://www.ipni.org/ipni/plantNameByVersion.do?id=123908-3&version=1.1
http://www.theplantlist.org/
http://www.theplantlist.org/
http://www.efloras.org/florataxon.aspx?flora_id=1&taxon_id=


97 

Pf[hn S]c_h]_ Ti^[s, ISSN 2348-1900 (ihfch_) 

24. Kb[noh A, Ig[g MZ, R[h[ MS. Ahnchi]c]_jncp_ _ff_]n i` 
g_nb[hif _rnl[]n i` f_[p_m i` Persicaria hydropiper ch gc]_. BMC 
Cigjf_g_hn Afn_lh[ncp_ M_^c]ch_. 2015;15(1): 1-8. bnnjm:..
^ic.ila.10.1186.m12906-015-0558-s 

25. S[f[g[ HMH, M[ll[cec N. Ahncgc]li\c[f []ncpcns [h^ 
jbsni]b_gc][f [h[fsmcm i` Polygonum aviculare L. 
(Pifsaih[]_[_), h[nol[ffs aliqcha ch Easjn. S[o^c J. Bcif. S]c. 
2010;17(1):57-63. bnnj:..^ic.ila.10.1016.d.md\m.2009.12.009. 

26. Niil H[mbcg NH, A\[m KS, L[dcm NH. LC-DAD-ESIMS.MS 
]b[l[]n_lct[ncih i` [hncirc^[hn [h^ [hnc-]bifch_mn_l[m_ 
]ihmncno_hnm jl_m_hn ch nb_ []ncp_ `l[]ncih `lig Persicaria 
hydropiper. LWT-Fii^ S]c_h]_ [h^ T_]bhifias. 2012;46(2): 468-
476 bnnjm:..^ic.ila.10.1016.d.fqn.2011.11.021   

27. Dol[cj[h^cs[h V, Ih^q[l F, Iah[]cgonnbo S. Ahncgc]li\c[f 
[]ncpcns i` ]ih`_lnc`ifch `lig Polygonum hydropiper. 
Pb[lg[]_onc][f Bcifias. 2010;48(2):187-190. bnnjm:..
^ic.ila.10.3109.13880200902902471   

28. R[cb[h MO, Kb[f_ko_ott[g[h M, Blcmbn A, T[l_k SM, Himm[ch A, 
R[h[ S. Ahncb_gchnbc] [h^ Ahncjlifc`_l[ncp_ []ncpcns i` [_lc[f 
j[lnm i` Persicaria hydropiper. D_l Pb[lg[mc[ Schc][. 2012; 3: 
104-110. 

29.  Plin[ N, Biog__mn_l H, Jihamg[ MA. Cigj[l[ncp_ [hnc`__^[hn 
[]ncpcnc_m i` jifsai^c[f [h^ jsl_nbchm [a[chmn qbcn_`fc_m 
(Bermisia tabaci) [h^ [jbc^m (Myzus persicae). P_mn 
M[h[a_g_hn S]c_h]_. 2013;70 (4): 682-688 bnnjm:..
^ic.ila.10.1002.jm.3610  

30. L[dn_l I, Zojei I, Mifh[l J, et al., Ahncjlifc`_l[ncp_ []ncpcns i` 
Pifsaih[]_[_ mj_]c_m `lig nb_ C[lj[nbc[h B[mch [a[chmn bog[h 
][h]_l ]_ff fch_m. Pbsninb_l[js R_m_[l]b. 2012;27(1): 77-85 
bnnjm:..^ic.ila.10.1002.jnl.4690  

31. Gimq[gc P, H[t[lce[ A, S[lg[ HN. Cblig[nial[jbc] `l[]ncih i` 
Polygonum hydropiper liin gi^of[n_m nb_ _rjl_mmcih i` 
nl[hm`ilgcha aliqnb `[]nil-βI (TGF-βI) ch l[n on_lom ^olcha ^[sm 
2-6 i` a_mn[ncih. Jiolh[f i` R_jli^o]ncih [h^ Cihnl[]_jncih. 
2011;22(3): 153-167 bnnjm:..^ic.ila.10.1016.S1001-7844(12)
60011-X  

32. M[ CJ, L__ KY, J_iha EJ, et al. P_lmc][lch `lig q[n_l ^lijqiln 
(Oenanthe javanica) jlin_]nm jlcg[ls ]ofnol_^ l[n ]ilnc][f ]_ffm 
`lig afon[g[n_-ch^o]_^ h_olinirc]cns. Pbsninb_l[js R_m_[l]b. 
2010; 24(60): 913-91 bnnjm:..^ic.ila.10.1002.jnl.3065  

33. H[l\ilh_ JB. Pbsni]b_gc][f M_nbi^m. Cb[jg[h [h^ H[ff Ln^., 
Lih^ih. 1973. Pj: 49-188.bnnjm:..^ic.ila.10.1007.978-94-009-
5921-7 4 

34. Tl_[m_ GE, Ep[hm WC. Pb[lg[]iahims. 11nb _^h. B[cffc_l_ 
Tch^[ff, Lih^ih. 1989. Pj:49-188 

35. Si`iqil[ A. M_^c]ch[f Pf[hnm [h^ Tl[^cncih[f M_^c]ch_ ch A`lc][. 
Sj_]nlog Biiem Ln^. I\[^[h, Nca_lc[, 1993. Pj: 191-289. 

36. M] Dih[f^ S, Pl_htf_l PD, Aonifipc]b M, Ri\[l^m K. Pb_hifc] 
Cihn_hn [h^ [hncirc^[hn []ncpcns i` ifcp_ _rnl[]nm. Fii^ 
Cb_gcmnls. 2001; 73:73-84. bnnjm:..^ic.ila.10.1016.S0308-8146
(00)00288-0  

37. H[l LW, Img[cf IS. Ahncirc^[hn []ncpcns, nin[f jb_hifc]m [h^ nin[f 
`f[pihic^m i` Syzygium polyanthum (Wcabn) W[fj f_[p_m. 
Ihn_lh[ncih[f Jiolh[f i` M_^c]ch[f [h^ Alig[nc] Pf[hnm. 2012; 2
(2): 219-228. 

38. So^b[ BR, R_g[e[hnb[h A, H[l__mb KH, Als[elcmbh[. A 
]igj[l[ncp_ mno^s i` nb_ jbsni]b_gc][fm, Ahncirc^[hn, [h^ 
[hnc\[]n_lc[f jin_hnc[f i` g_nb[hifc] _rnl[]nm i` Tricosanthes 
cucumerina (L.) V[l. curcumerina oh^_l ch pcnli ]ofnol_ [h^ 
h[nol[f ]ih^cncihm. Ihn_lh[ncih[f Jiolh[f i` Pb[lg[]s [h^ 
Pb[lg[]_onc][f S]c_h]_m. 2018; 10 (1): 147-154. bnnjm:..
^ic.ila.10.22159.cdjmm.2018p10c1.22711  

39. Sl__Vc^s[ N, M_blinl[ S. Sj_]nlijbinig_nlc] M_nbi^ `il 
Emncg[ncih i` Afe[fic^m Pl_]cjcn[\f_ qcnb Dl[a_h^ilff’m R_[a_hn 
ch Pf[hnm. Jiolh[f i` AOAC Ihn_lh[ncih[f. 2003; 86(6):1124-1127. 
bnnjm:..^ic.ila10.1093.d[i[].86.6.1124 

40. M_hmil LL, M_h_t_m FS, L_cn[i GG, R_cm AS, S[hnim TC, Cio\_ 
SS, L_cn[i SG. S]l__hcha i` Bl[tcfc[h Pf[hn Ernl[]nm `il 
Ahncirc^[hn A]ncpcns \s nb_ om_ i` DPPH Fl__ R[^c][f M_nbi^. 
Pbsninb_l[js R_m_[l]b. 2001; 15:127-130. 

41.  N[mcl A, Kb[h M, R_bg[h Z, Kb[fcf AAK, F[lg[h S, B_aog N, 
Il`[h M, S[dd[^ W, P[lp__h Z. Ep[fo[ncih i` Afjb[-Agsf[m_ 
Ihbc\cnils Ahncirc^[hn [h^ Ahncgc]li\c[f Pin_hnc[f [h^ 
Pbsni]b_gc][f Cihn_hnm i` Polygonum hydropiper L. Pf[hnm; 
2020. 9(852):1-13 bnnjm:..^ic.ila.10.3390.jf[hnm9070852  

42. Zof`ce_l AHM, Abg_^ D, Af[g MB, S[b[ MR, S[b[ SK, Kb[fcf MDI, 
M_hih TM, R[h[ MDS. Pb_hifc] ]ihn_hn [h^ ch pcnli [hncirc^[hn 
jin_hnc[f i` m_f_]n_^ g_^c]ch[f jf[hnm i` B[haf[^_mb. Jiolh[f i` 
Pb[lg[]_onc][f R_m_[l]b. 2011; 4:1991-1998. 

43. Mcb[sfip[ D, Vl[h]b_p R, Ip[hip I, Pijip[ A. Pbsni]b_gc][f 
jli`cf_ [h^ [hncirc^[hn []ncpcns i` W[n_l P_jj_l (Polygonum 
hydropiper L.). Jiolh[f i` Mc]li\cifias, Bcin_]bhifias [h^ Fii^ 
S]c_h]_m. 2019; 8(5):1205-1208. bnnjm:..^ic.ila.10.15414.
dg\`m.2019.8.5.1205-1208  

44. Mcm_l-S[fcbiaf E, Ae[s^ch G, C[fcme[h-C[h E, Y[l^cg-Ae[s^ch S. 
Ep[fo[ncih i` [hncirc^[hn []ncpcns i` p[lciom b_l\[f `ife 
g_^c]ch_. J. Nonl. Fii^ S]c. 2013; 3 (5): 222. bnnj:..^ic.ila. 
10.4172.2155-9600.1000222. 

45. J[goh[ S, P[ofmigs S, K[lnbce[ K. S]l__hcha i` ch pcnli 
[hncirc^[hn []ncpcns i` g_nb[hifc] f_[` [h^ liin _rnl[]nm i` 
Hypochaeris radicata L. (Amn_l[]_[_). J. Ajj. Pb[lg[]_onc. S]c. 
2012;  2: 149-154 bnnjm:..^ic.ila.10.7324.JAPS.2012.2722  

46. Sb[l[nb SS, Pl__ns J, Kog[l GS. S]l__hcha `il [hnc-of]_l []ncpcns 
i` Convolvulus pluricaulis omcha jsfilc] fca[ncih g_nbi^ ch Wcmn[l 
l[nm. Ihn. J Pb[lg S]c. 2015; 6(1):89-99 

47. Y[ha X, W[ha BC, Z[ha X. Scgofn[h_iom ^_n_lgch[ncih i` hch_ 
`f[pihic^m ch Polygonum hydropiper L. m[gjf_m omcha 
h[hig[ah_nc] jiq^_l nbl__-jb[m_ biffiq `c\l_-\[m_^ fckoc^-
\[m_ gc]li_rnl[]ncih ]ig\ch_^ qcnb ofnl[bcab j_l`ilg[h]_ 
fckoc^ ]blig[nial[jbs-g[mm mj_]nlig_nls. Jiolh[f i` 
Pb[lg[]_onc][f [h^ Bcig_^c][f Ah[fsmcm. 2011;54(2):311-316 
bnnjm:..^ic.ila.10.1016.d.dj\[.2010.08.026  

48. F_lbc S, S[hn[hc_ff[ S, Z_lca_l S, Clo]c[hc S, F[^^[ A, S[hh[ D, 
Dil_ A, M[cifc MD, H[ffiqch G. Tin[f jb_hifm `lig al[j_ f_[p_m 
]iohn_l[]n ]_ff jlifc`_l[ncih [h^ gi^of[n_ [jijnimcm-l_f[n_^ 
a_h_ _rjl_mmcih ch MCF-7 [h^ H_j G2 bog[h ][h]_l ]_ff fch_m. 
Mif_]of_m. 2019; 24: 612 bnnjm:..^ic.ila.10.3390.
gif_]of_m24030612  

49. Oa[q[ S, Y[t[ec Y. T[hhchm `lig Acacia mearnsii D_ Wcf^ B[le. 
T[hhch ^_n_lgch[ncih [h^ \cifiac][f []ncpcnc_m. Mif_]of_m. 2018; 
23:837 bnnjm:..^ic.ila.10.3390.gif_]of_m23040837  

50. Siqd[hs[ M, Kcl[h Kog[l M, S[h^__j BV. Amm_mmg_hn i` 
jbsni]b_gc][fm [h^ [hncirc^[hn []ncpcnc_m i` Leucas indica 
[_lc[f j[lnm- A ]igj[l[ncp_ mno^s. Ihn. J. i` Lc`_ S]c_h]_m. 2016; 4
(1): 1-15 

51. Sl__d[ PS, Aloh[]b[f[g K, S[ceog[l S, K[mcj[h^c M, Dbcps[ S, 
Moloa[h R, P[lcg_f[tb[a[h T. G[mnlijlin_]ncp_ _ff_]n [h^ 
gi^_ i` []ncih i` g_nb[hif _rnl[]n i` Sphenodesme involucrate 
p[l. paniculate (C.B. Cf[le_) Mohcl (L[gc[]_[_) f_[p_m ih 
_rj_lcg_hn[f a[mnlc] of]_l gi^_fm. Bcig_^ Pb[lg[]inb_l. 
2018; 97: 1109-1118 bnnjm:..^ic.ila.10.1016.
d.\cijb[.2017.11.030  

52. Sb[lc` SM, Sb[llc[l MA, H[ko_ ZS, Cbiq^bols MP, Imf[g MA. Ih-
pcnli [hncirc^[hn []ncpcnc_m, [hnchi]c]_jncp_ [h^ 
h_olijb[lg[]ifiac][f []ncpcnc_m i` Polygonum hydropiper. 
Jiolh[f i` Bcifias, Aalc]ofnol_ [h^ H_[fnb][l_.2013; 3(19): 61-
71. 

53. Af[l[ OR, A\^ol[bg[h NH, A\^of Mo^[fcj SK, Of[f_l_ OA. Eff_]n 
i` Dlscha M_nbi^m ih nb_ Fl__ R[^c][fm S][p_hacha A]ncpcns i` 
Vernonia amygdalina Gliqcha ch M[f[smc[. J. Kcha S[o^ 
Uhcp_lmcns- S]c. 2019;31(4): 495-499. bnnj:..^ic.ila. 10.1016.
d.demom.2017.05.018. 

https://doi.org/10.1186/s12906-015-0558-y
https://doi.org/10.1186/s12906-015-0558-y
.%20http:/doi.org/10.1016/j.sjbs.2009.12.009
https://doi.org/10.1016/j.lwt.2011.11.021
https://doi.org/10.3109/13880200902902471
https://doi.org/10.3109/13880200902902471
https://doi.org/10.1002/ps.3610
https://doi.org/10.1002/ps.3610
https://doi.org/10.1002/ptr.4690
https://doi.org/10.1016/S1001-7844(12)60011-X
https://doi.org/10.1016/S1001-7844(12)60011-X
https://doi.org/10.1002/ptr.3065
https://doi.org/10.1007/978-94-009-5921-7%204
https://doi.org/10.1007/978-94-009-5921-7%204
https://doi.org/10.1016/S0308-8146(00)00288-0
https://doi.org/10.1016/S0308-8146(00)00288-0
https://doi.org/10.22159/ijpss.2018v10i1.22711
https://doi.org/10.22159/ijpss.2018v10i1.22711
https://doi.org10.1093/jaoac/86.6.1124
https://doi.org/10.3390/plants9070852
https://doi.org/10.15414/jmbfs.2019.8.5.1205-1208
https://doi.org/10.15414/jmbfs.2019.8.5.1205-1208
http://doi.org/%2010.4172/2155-9600.1000222
http://doi.org/%2010.4172/2155-9600.1000222
https://doi.org/10.7324/JAPS.2012.2722
https://doi.org/10.1016/j.jpba.2010.08.026
https://doi.org/10.3390/molecules24030612
https://doi.org/10.3390/molecules24030612
https://doi.org/10.3390/molecules23040837
https://doi.org/10.1016/j.biopha.2017.11.030
https://doi.org/10.1016/j.biopha.2017.11.030
http://doi.org/%2010.1016/j.jksus.2017.05.018
http://doi.org/%2010.1016/j.jksus.2017.05.018


FARISHTA & SHARMA   98     

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

54. Ulcno CM et al. M_^c]ch[f jf[hnm i` nb_ `[gcfs L[gc[]_[_ ch j[ch 
nb_l[js: A l_pc_q. P[ch R_m. M[h[a. 2018; 7801543. bnnjm:..
^ic.ila.10.1155.2018.7801543 

55. W[nmih RR, Pl__^s VR. Flocnm, V_a_n[\f_m, [h^ H_l\m: Bci[]ncp_ 
Fii^m ch H_[fnb Pligincih 1mn _^h. (Efm_pc_l A][^_gc] Pl_mm). 
2016.  

56. Ug[ G, So\l[g[hcog BV. GC-MS [h[fsmcm i` Nothapodytes 
nimmoniana, M[\\_lfs f_[p_m. J. Cb_g. Pb[lg. 2012; 4(9): 4417-
4419  

57. M_ha H, Lo M, Xo H. Ah^lial[jbifc^_: Sshnb_nc] M_nbi^m [h^ 
Bcifiac][f A]ncpcnc_m. Mchc R_p M_^ Cb_g. 2020; 20 (16): 1633- 
1652 bnnjm:..^ic.ila.10.2174.1389557520666200429100326  

58. R[d[aij[f S, Kog[l RA, D__pc DS, S[ns[h[l[s[h[ C, 
R[d[aij[f[h N. Ah^ial[jbifc^_, [ jin_hnc[f ][h]_l nb_l[j_onc] 
[a_hn cmif[n_^ `lig Andrographis paniculata. Jiolh[f i` 
Erj_lcg_hn[f Tb_l[j_onc]m [h^ Oh]ifias. 2003; 3(3): 147-158 
bnnjm:..^ic.ila.10.1046.d.1359-4117.2003.01090.r 

59. J[loe[gdilh K, N_gini N. Pb[lg[]ifiac][f [mj_]nm i` 
Andrographis paniculata ih b_[fnb [h^ cnm g[dil ^cn_lj_hic^ 
]ihmncno_hn [h^lial[jbifc^_. Jiolh[f i` H_[fnb S]c_h]_m. 2008. 
54(4): 370-381.11 bnnjm:..^ic.ila.10.1248.dbm.54.370  

60. Lcg JC, Cb[h TK, Na DS, S[ach__^o SR, Sn[hmf[m J, Wiha WS. 
Ah^lial[jbifc^_ [h^ cnm [h[fiao_m: p_lm[ncf_ \ci[]ncp_ 
gif_]of_m `il ]ig\[ncha ch`f[gg[ncih [h^ ][h]_l. Cfchc][f [h^ 
Erj_lcg_hn[f Pb[lg[]ifias [h^ Pbsmcifias. 2012; 39(3): 300-
310 bnnjm:..^ic.ila.10.1111.d.1440-1681.2011.05633.r  

61. Unn_e[l MM, D[m T, P[q[l RS. Ahnc-HIV []ncpcns i` m_gcmshnb_nc] 
^_lcp[ncp_m i` [h^lial[jbifc^_ [h^ ]igjon[ncih[f mno^s i` HIV-
1aj120 jlin_ch \ch^cha. Eolij_[h Jiolh[f i` M_^c]ch[f 
Cb_gcmnls. 2012; 56: 368-374 bnnjm:..^ic.ila.10.1016.
d._dg_]b.2012.07.030   

62. V_npc]e[ V, V[hho]]c L. Bcifiac][f jlij_lnc_m i` 
[h^lial[jbifc^_, [h []ncp_ chal_^c_hn i` Andrographis 
paniculate: [ h[ll[ncp_ l_pc_q. Ahh Tl[hmf M_^. 2021; 9(14) 
bnnjm:..^ic.ila.10.21037.[ng-20-7830  

63. M[i W, H_ P, W[ha W et al. Ah^lial[jbifc^_ m_hmcnct_m H_j-2 
bog[h f[lsha_[f ][h]_l ]_ffm ni ][l\ijf[nch-ch^o]_^ [jijnimcm 
\s ch]l_[mcha l_[]ncp_ irsa_h mj_]c_m f_p_f. Ahnc][h]_l Dloam. 
2019; 30: _0774. 

64. Zb[ha L, B[i M, Lco B et al. Eff_]n i` Ah^lial[jbifc^_ [h^ cnm 
Ah[fiam ih B[]n_lc[f ch`_]ncih: A l_pc_q. Pb[lg[]ifias. 2020; 
105: 123-134. 

65. Kb[h I, M[b`iit S, S[__^ M, et al. Ah^lial[jbifc^_ Ihbc\cnm 
Plifc`_l[ncih i` Cifih ][h]_l SW-480 ]_ffm pc[ Diqh l_aof[ncha 
Nin]b Scah[ffcha P[nbq[s. Ahnc][h]_l Aa_hnm M_^. Cb_g. 2021; 
21: 487-97. 

66. M[n_l H. M[bh[mbc, V[bs[ SA, B[h^_l A, Afs[gc, Afc O, Ak[lhc, 
Mob[gg[^ A, M_bl__h G, F[lb[n U, A\^of S, Ibm[h U, Iel[g Uf 
H, Mob[gg[^ K, Molnbs Ah[h^[ HC. Pbsni]b_gc][f [h[fsmcm, 
[fjb[- Gfo]imc^[m_ [h^ Agsf[m_ chbc\cnils [h^ gif_]of[l 
^i]echa mno^c_m ih Persicaria hydropiper L. f_[p_m _mm_hnc[f icfm. 
Epc^_h]_ – \[m_^ Cigjf_g_hn[ls [h^ Afn_lh[ncp_ M_^c]ch_. 
2022; 2022: 1-11 bnnjm:..^ic.ila.10.1155.2022.7924171  

67. E^qch SM, Oh^ii KO, Elh_mn G, M[ch[ Fl_^ R. Lantana trifolia: 
Pbsni]b_gc][f [h^ _f_g_hn[f ]igjimcncih, jlircg[n_ ]ihn_hnm 
[h^ a[m ]blig[nial[jbs- mj_]nlig_nls jli`cf_. Jiolh[f i` 
M_^c]ch[f Pf[hnm `il E]ihigc] D_p_fijg_hn. 2020; 4(1): 1-8 
bnnjm:..^ic.ila.10.4102.digj_^.p4c1.94  

68. Jimbc RK, P[h^_s C, Mod[q[l MHK, Kbifeon_ SD. Cb_gc][f 
]igjimcncih [h^ [hncgc]li\c[f []ncpcns i` nb_ Emm_hnc[f icf i` 
Anaphalis nubigena p[l. gihi]_jb[f[ N[nol[f Pli^o]n 
Ciggohc][ncihm. 2009; 4(7): 993-996. bnnjm:..
^ic.ila.10.1177.1934578X0900400725  

69. Ef^__h IMS, Mib[g_^ H, T[h WN, Sc_ha JYF, Ah^lc[hc Y, 
Mob[gg_^ TST. Cs]fiirsa_h[m_, 5- Lcjirsa_h[m_ [h^ 
A]_nsf]bifch_mn_l[m_ Ihbc\cnils Eff_]nm i` Fl[]ncihm ]ihn[chcha 
[fjb[- Go[c_h_ [h^ icf cmif[n_^ `lig nb_ liin i` Xylocarpus 
moluccensis. R_m_[l]b Jiolh[f i` g_^c]ch[f Pf[hnm. 2016; 10 (4): 
286- 294 bnnjm:..^ic.ila.10.3923.ldgj.2016.286.294 

70. Sb[b__h[ S, Cbchn[aohn[ AD, Dclcm[f[ VR, S[gj[nb Kog[l NS. 
Ernl[]ncih i` \ci[]ncp_ ]igjioh^m `lig Psidium guajava [h^ 
nb_cl [jjfc][ncih ch ^_hncmnls. AMB Erjl_mm. 2019;9: 2080 bnnjm:..
^ic.ila.10.1186.m13568-019-0935-r  

71. H[tl[ S, Soh^[l R[s A, Gojn[ AD, R[b[g[h CH. Pbsni]b_gc][f 
Pli`cfcha, Bcifiac][f A]ncpcnc_m [h^ Ih Scfc]i Mif_]of[l Di]echa 
Sno^c_m i` Causonis trifolia (L.) M[\\ J. W_h. Sbiin. Pf[hnm. 2023; 
12(1495):1-36 bnnjm:..^ic.ila.10.3390.jf[hnm12071495    

72. Af- On[c\c WA, Af Minq[[ SM. Cb_gc][f ]igjimcncih [h^ 
[hncirc^[hn, [hnc\[]n_lc[f [h^ ]sninirc] jlij_lnc_m i` _mm_hnc[f 
icf `lig Teucrium polium L. `lig Rcs[^b jlipch]_. Egcl[n_m 
Jiolh[f i` Fii^ [h^ Aalc]ofnol_. 2022; 34(1): 26-35 

73. Jc[ho C, Mif_lco R, Snich D, Ci][h I, Bod[h[][ G, Pij G, Loechc]b
-Gloc[ AT, Mohn_[h D, Romo L-C, Hilb[n DI. Ahncirc^[hn [h^ 
Ahnc\[]n_lc[f []ncpcns i` Nepeta X faassenii B_lag[hm _r Sn_[lh 
Emm_hnc[f icf. Ajjfc_^ S]c_h]_m. 2021; 11 (442):1-11 bnnjm:..
^ic.ila.10.3390.[jj11010442  

74. P[pcnl[ PS, M_bn[ A, V_lg[ SR. Alig[^_h^l_h_ irc^_ 2 ch^o]_m 
[jijnimcm ch mech _jc^_lgic^ ][h]_l ]_ffm nblioab ROS-
g_^c[n_^ gcni]bih^lc[f j[nbq[s. Lc`_m]c_h]_m. 2018; 197: 19-29 
bnnjm:..^ic.ila.10.1016.d.f`m.2018.01.029 

75. As[t M, Joh[c^ M, Uff[b F, S[^ck A, Op[cm M, Abg[^ W, Abg[^ S, 
Z_\ A. Cb_gc][f jli`cfcha, [hncgc]li\c[f [h^ chm_]nc]c^[f 
_p[fo[ncihm i` Polygonum hydropiper L. BMC Cigjf_g_hn. 
Afn_lh M_^. 2016; 16(1): 502. bnnjm:..^ic.ila.10.1186.m12906-016
-1491-4 

76. Cbiq^bols M, Rcno TJ, N[b[l N. Ihp_mnca[ncha nb_ Bci[]ncp_ 
Pin_hnc[f i` P_lmc][lc[ bs^lijcj_l: GC-MS jli`cfcha [h^ Ih pcpi 
Erjfil[ncih i` Ahnchi]c]_jncp_ [h^ Ahnc^c[llb_[f Eff_]nm. 
Jiolh[f i` Ajjfc_^ Lc`_ S]c_h]_m Ihn_lh[ncih[f. 2024; 27(2): 1-12. 
bnnjm:..^ic.ila.10.9734. d[fmc.2024.p27c2637 

77. R_bg[h NU, Ahm[lc MN, Abg[^ W, Agcl M. GC-MS [h[fsmcm [h^ 
ch pcpi [h^ _r pcpi [hnc^c[llb_[f [h^ [hncmj[mgi^c] _ff_]nm i` 
nb_ g_nb[hifc] _rnl[]n i` Acacia nilotica. Mif_]of_m. 2022. 27(7). 
bnnjm:..^ic.ila.10.3390.gif_]of_m27072107 

https://plantsciencetoday.online
https://doi.org/10.1155/2018/7801543
https://doi.org/10.1155/2018/7801543
https://doi.org/10.2174/1389557520666200429100326
https://doi.org/10.1046/j.1359-4117.2003.01090.x
https://doi.org/10.1248/jhs.54.370
https://doi.org/10.1111/j.1440-1681.2011.05633.x
https://doi.org/10.1016/j.ejmech.2012.07.030
https://doi.org/10.1016/j.ejmech.2012.07.030
https://doi.org/10.21037/atm-20-7830
https://doi.org/10.1155/2022/7924171
https://doi.org/10.4102/jomped.v4i1.94
https://doi.org/10.1177/1934578X0900400725
https://doi.org/10.1177/1934578X0900400725
https://doi.org/10.3923/rjmp.2016.286.294
https://doi.org/10.1186/s13568-019-0935-x
https://doi.org/10.1186/s13568-019-0935-x
https://doi.org/10.3390/plants12071495
https://doi.org/10.3390/app11010442
https://doi.org/10.3390/app11010442
https://doi.org/10.1016/j.lfs.2018.01.029
https://doi.org/10.1186/s12906-016-1491-4
https://doi.org/10.1186/s12906-016-1491-4
https://doi.org/10.9734/%20jalsi/2024/v27i2637
https://doi.org/10.3390/molecules27072107

