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A\str[]t   

Mi^_lhct[ncih [h^ ch^omnlc[fct[ncih b[p_ \__h i` al_[n cgjiln[h]_ ch nb_ 

l_]_hn j[mn, s_n nb_l_ [l_ [ `_q ^cm[^p[hn[a_m, ch]fo^cha nb_ l_f_[m_ i` 

b[lg`of _fffo_hnm chni nb_ _hpclihg_hn. Tb_ g_^c]ch[f jf[hnm nb[n [l_ `ioh^ 

ch nb_m_ b_[ps g_n[f-jiffon_^ micfm ][h b[p_ jimcncp_ [h^ h_a[ncp_ _ff_]nm [m 

q_ff. Ih nbcm mno^s, nb_ jf[hn Jacobaea maritima (L.) P_fm_l & M_cd^_h, [h 

cgjiln[hn g_^c]ch[f jf[hn ch nb_ `c_f^ i` big_ij[nbs q[m mo\d_]n_^ ni 3 

^cff_l_hn b_[ps g_n[fm: ][^gcog, ]bligcog [h^ f_[^ [n [ ]ih]_hnl[ncih 

l[ha_ i` 50 jjg ni 250 jjg. Tb_ giljbifiac][f j[l[g_n_lm mbiq [ ]f_[l 

_ff_]n ih nb_ aliqnb i` nb_ jf[hn [h^ cnm ^_p_fijg_hn, qbc]b ch]fo^_m nb_ 

mbiin f_hanb [h^ liin f_hanb l_^o]cha \s gil_ nb[h 50 % [h^ 25 % ch nb_ 

][m_ i` mbiin [h^ liin l_mj_]ncp_fs. Pbsni]b_gc][f [h[fsmcm mbiqm 

mcahc`c][hn p[lc[ncih, ch]fo^cha ]bfilijbsff. Tb_ bcab_mn jlin_ch cm m__h ch Cl 

100 jjg (7.47 ga) [h^ nb_ fiq_mn q[m `ioh^ ch C^ 250 jjg (0.38 ga). 

Plifch_, qbc]b cm [ mnl_mm-ch^o]_^ ]igjioh^, q[m `ioh^ ni \_ bcab_mn ch P\ 

200 jjg (1.242 ga/gL) [h^ f_[mn ch Cl 50 jjg (0.368 ga/gL). Tb_ Tin[f 

Pb_hifc] Cihn_hn (TPC) q[m m__h ni \_ bcab_mn ch Cl 250 jjg (3.229 ga/a) 

[h^ f_[mn ch ]ihnlif (0.57 ga/a) [h^ nb_ Tin[f Ff[pihic^ Cihn_hn (TFC) q[m 

`ioh^ ni \_ bcab_mn ch C^ 100 jjg [h^ f_[mn ch ]ihnlif (0.04 ga/a) jf[hn 

qbc]b ch]fo^_m liin, mbiin [h^ f_[`.  

 

K_ywir^s   

b_[ps g_n[fm; giljbifiac][f j[l[g_n_lm; jbsni]b_gc][fm; Jacobaea maritime; 

[nigc] [\miljncih mj_]nlim]ijs  

 

Ihtri^u]tcih   

H_[ps g_n[fm b[p_ \_]ig_ gil_ jl_p[f_hn ch nb_ _hpclihg_hn ch l_]_hn 

s_[lm ^o_ ni g[hs l_[mihm. Tb_ cgj[]n i` nb_m_ b_[ps g_n[fm cm hin domn ih 

nb_ jf[hnm ch nb_ [l_[ qb_l_ nb_s [l_ jl_m_hn \on [fmi ch p[lciom jf[]_m 

qb_l_ nb_ micfm [l_ ]ihn[gch[n_^. Ih nb_m_ micfm, nb_ aliqnb i` jf[hnm 

\_]ig_m jli\f_g[nc] [m cn mbiqm nb_ cgj[]n ih nb_ ]igjf_n_ aliqnb [h^ 

^_p_fijg_hn i` nb_ jf[hn. Ih nbcm chmn[h]_, nb_ aliqnb i` g_^c]ch[f jf[hnm, 

qbc]b [l_ _]ihigc][ffs cgjiln[hn [h^ [l_ e_s `il nb_ jl_j[l[ncih i` nb_ 

g_^c]ch_m, [fmi a_nm [ff_]n_^ \s b_[ps g_n[fm (1). Tb_ g_^c]ch[f jf[hn 

g_n[\ifcn_m []n [m e_s `[]nilm ch nb_ jl_j[l[ncih i` g_^c]ch_m. 

 Tb_ jf[hn Jacobaea maritima cm [ mblo\ nb[n \_fiham ni nb_ `[gcfs 

Amn_l[]_[_ [h^ cm ]iggihfs ][ff_^ mcfp_l ^omn. Tbcm jf[hn ilcach[n_m `lig 

nb_ C[jlc[ Imf[h^m ch In[fs (2). Tb_ jf[hn cm om_^ ch nb_ big_ij[nbc] msmn_g 

i` g_^c]ch_ `il nb_ jl_j[l[ncih i` _s_ ^lijm, qbc]b [l_ [fmi b_fj`of ch nb_ 

nl_[ng_hn i` ijbnb[fgifiac][f ^cmil^_lm, ch]fo^cha ][n[l[]nm (3). Tb_ 
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SATULURI ET AL   2     

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

_rnl[]n i` nb_ jf[hn f_[` b[m \__h om_^ [m [ ]lo^_ ^loa ni 

]ol_ _s_-l_f[n_^ [cfg_hnm ch nl[^cncih[f msmn_gm i` 

g_^c]ch_. 

 

M[t_rc[fs [h^ M_tbi^s 

Collection of Plants and Heavy Metal Treatment           

Jacobaea maritima (L.) P_fm_l & M_cd^_h b[m \__h 

jol]b[m_^ `lig nb_ C_hn_l `il M_^c]ch[f Pf[hn R_m_[l]b 

Ihmncnon_ (CMPRI), CCRH, Oins (3). Tbcm cm aliqh ch [ 

jifsbiom_ qcnb [jjlijlc[n_ l_kocl_g_hnm. Tbcm jf[hn q[m 

aliqh `il nbl__ gihnbm \_`il_ nb_ nl_[ng_hn mn[ln_^. Tb_ 

jf[hnm q_l_ jinn_^ ch micf ]ihn[chcha [ 2:1 l[nci i` l_^ micf 

[h^ ila[hc] ]igjimn ch go^ jinm (5). Tb_ jf[hnm, [ft_l 

a_nncha [^[jn_^ ni nb_ ]ih^cncihm [h^ aliqnb, q_l_ [n [ 

aii^ j[]_; nb_ nl_[ng_hn q[m acp_h ch 7 ^[sm _[]b. Tbl__ 

^cff_l_hn b_[ps g_n[fm q_l_ om_^ [h^ 5 ]ih]_hnl[ncihm - 

50, 100, 150, 200 [h^ 250 jjg i` _[]b b_[ps g_n[f q_l_ 

om_^ (6). Tb_ m[fnm nb[n [l_ om_^ [m [ miol]_ i` b_[ps 

g_n[fm [l_ C^Cf2 (][^gcog ]bfilc^_), Cl2(SO4)3 (]bligc] 

mof`[n_) [h^ C4H6O6P\ (f_[^ []_n[n_). Tb_m_ m[fnm q_l_ 

][f]of[n_^ \[m_^ ih nb_ [giohn i` micf ch nb_ jinm, qbc]b 

q[m 2 ea [h^ []]il^chafs, nb_ b_[ps g_n[f mifoncihm i` 50 

gL q_l_ acp_h [m nl_[ng_hn q__efs `il 5 ]ihm_]oncp_ 

q__em. 

 Ti ch^o]_ nb_ _ff_]n i` b_[ps g_n[f mnl_mm, nb_ 

jf[hnm [l_ nl_[n_^ qcnb b_[ps g_n[f mifoncihm [n j[lnc]of[l 

chn_lp[fm. Tb_ b_[ps g_n[fm ][^gcog, ]bligcog [h^ f_[^ 

q_l_ om_^ `il nbcm mno^s (4). Oh]_ nb_ nl_[ng_hn ]s]f_ q[m 

`chcmb_^, nb_ jf[hnm q_l_ b[lp_mn_^ [h^ nb_ 

jbsmci]b_gc][f [h^ jbsni]b_gc][f j[l[g_n_lm, b_[ps 

g_n[f []]ogof[ncih [h^ nb_ ]b[ha_ ch jbsni]b_gc][fm 

q_l_ mno^c_^ qcnb nb_ b_fj i` mn[h^[l^ g_nbi^m, AAS 

(Anigc] A\miljncih Sj_]nlim]ijs). 

Heavy Metal Analysis 

AAS, nb_ [nigc] [\miljncih mj_]nlim]ijs q[m j_l`ilg_^ 

ni ^_n_lgch_ nb_ []]ogof[ncih i` b_[ps g_n[fm ch nb_ 

^cff_l_hn jf[hn ncmmo_m fce_ nb_ liin, mbiin [h^ f_[` (7). Tb_ 

m[gjf_ q[m mb[^_-^lc_^ [h^ jiq^_l_^. Tb_ []c^ ^ca_mncih 

gcrnol_ q[m jl_j[l_^ \s omcha [ko[-l_ac[, qbc]b cm [ 3:1 

l[nci i` hcnlc] []c^ [h^ bs^li]bfilc] []c^ (8). 1 a i` jf[hn 

m[gjf_ q[m ^ca_mn_^ omcha 12 gL i` hcnlc] []c^ [h^ 4 gL i` 

bs^li]bfilc] []c^; nbcm q[m e_jn ih [ bin jf[n_ [n [lioh^ 

60 °C ohncf nb_ m[gjf_ l_[]b_^ 30 % i` cnm ilcach[f pifog_. 

L[n_l, cn q[m ]iif_^ [h^ g[^_ oj ni 25 gL qcnb ^cmncff_^ 

q[n_l.  Tbcm q[m `cfn_l_^ omcha Wb[ng[h, \on nb_l_ q[m hi 

`cfn_l j[j_l [h^ nb_ m[gjf_ q[m om_^ `il [h[fsmcm omcha [h 

AAS (9) ([nigc] [\miljncih mj_]nlijbinig_n_l, SHIMADZU 

AA-6880).  

Morphological Parameters 

Tb_ giljbifiac][f [h[fsmcm i` nb_ jf[hn q[m ^ih_ \[m_^ 
ih nb_ 5 g[ch ]b[l[]n_lcmnc]m i` nb_ jf[hn. Tb_s [l_ liin 

f_hanb, mbiin f_hanb, hog\_l i` f_[p_m, `l_mb q_cabn [h^ 

^ls q_cabn `il _[]b b_[ps g_n[f. Fil _[]b ]ih]_hnl[ncih, 

nlcjfc][n_m i` jf[hnm q_l_ g[chn[ch_^ [fiha qcnb ih_ 

]ihnlif jf[hn ch il^_l ni ]b_]e `il ^cff_l_h]_m ch [ff nb_ 

j[l[g_n_lm (10). 

Phytochemical Analysis 

Tb_ jbsni]b_gc][f j[l[g_n_lm i` nb_ jf[hnm, fce_ 

][l\ibs^l[n_m, jlin_ch, jlifch_, nin[f jb_hifc] ]ihn_hn 

[h^ nin[f `f[pihic^ ]ihn_hn q_l_ g_[mol_^ omcha ^cff_l_hn 

g_nbi^m (11). Fil [ff nb_ [h[fsm_m, [ mj_]nlijbinig_n_l 

(SHIMADZU UV-1800) q[m om_^ (12). Tb_ ][l\ibs^l[n_ 

[h[fsmcm q[m ^ih_ omcha nb_ jb_hif mofjbolc] []c^ g_nbi^, 

qb_l_ 100 ga i` nb_ m[gjf_ q[m n[e_h ch [ \icfcha no\_ 

[h^ 5 gL i` 2.5N HCf q[m [^^_^ [h^ ch]o\[n_^ ch [ q[n_l 

\[nb `il 3 b. Aft_l nb_ ch]o\[ncih, N[2Ci3 q[m [^^_^ ohncf 

nb_ _ff_lp_m]_h]_ ]_[m_^. Tbcm q[m g[^_ oj ni 10 gL qcnb 

^cmncff_^ q[n_l [h^ nb_h 1gL i` jb_hif mifoncih [fiha qcnb 

5 gL i` ]ih]. H2SO4 q[m [^^_^. Tbcm q[m gcr_^ [h^ nb_h 

e_jn ch [ q[n_l \[nb `il 20 gch [n 20-30 °C. Tb_ [\mil\[h]_ 

q[m l_[^ [n 490 hg (13, 14). 

 Tb_ jlin_ch [h[fsmcm q[m ^ih_ omcha Liqls’m 

g_nbi^, qb_l_ 100 ga i` jf[hn m[gjf_ q[m g[]_l[n_^ 

omcha 5 gL i` jbimjb[n_ \off_l [h^ `lig nbcm, 0.2 gL i` nb_ 

_rnl[]n q[m n[e_h [h^ g[^_ oj ni 1 gL omcha ^cmncff_^ 

q[n_l. Ti nbcm 5 gL i` l_[a_hn C, qbc]b cm [ gcrnol_ i` 

l_[a_hn A (2 % N[2CO3 ch 0.1 N N[OH) [h^ l_[a_hn B (0.5 

CoSO4 ch 1 % jin[mmcog mi^cog n[lnl[n_) ch [ 48:2 l[nci, 0.5 

gL i` FC l_[a_hn q[m [^^_^ [h^ gcr_^ q_ff. Tbcm q[m 

ch]o\[n_^ ch [ ^[le _hpclihg_hn `il 30 gch. Tb_ 

[\mil\[h]_ q[m l_[^ [n 660 hg (15). 

 Tb_ jlifch_ [h[fsmcm q[m ^ih_ omcha [ g_nbi^ qcnb 

gchil gi^c`c][ncihm (16); 100 ga i` nb_ m[gjf_ q[m n[e_h 

[h^ bigia_hct_^ qcnb 3 % mof`im[fc]sfc] 

[]c^ [h^ ]_hnlc`oa_^ [n 3000 ljg `il 10 gch, 2 gL 

moj_lh[n[hn q[m nl[hm`_ll_^ chni [                                                                                                                                                                                                                                                                                                 

^cff_l_hn n_mn no\_ [h^ 2 gL i` 6 M ilnbijbimjbilc] []c^, 2 

gL []c^ hchbs^lch [h^ 2 gL i` af[]c[f []_nc] []c^ q_l_ 

[^^_^. In q[m ch]o\[n_^ ch [ \icfcha q[n_l \[nb `il 1 b. Tbcm 

q[m ]iif_^ l[jc^fs \s e__jcha cn ch c]_ q[n_l [h^ 4 gL i` 

nifo_h_ q[m [^^_^ [h^ piln_r_^ ni gcr nb_ ]ihn_hnm q_ff. 

Tb_ ojj_l f[s_l q[m m_j[l[n_^ omcha [ af[mm jcj_nn_ [h^ 

nb_ [\mil\[h]_ q[m l_[^ [n 520 hg (16). 

 Tb_ jb_hifc] [h^ `f[pihic^ ]ihn_hn [h[fsmcm q[m 

^ih_ omcha nb_ g_nb[hif _rnl[]n i` nb_ m[gjf_ [h^ [ mni]e 

]ih]_hnl[ncih i` 10 ga/gL q[m jl_j[l_^. Tb_ qilecha 

mn[h^[l^m q_l_ jl_j[l_^ jlcil ni nb_ [h[fsmcm, qbc]b q[m [ 

1 ga/gL ]ih]_hnl[ncih (17).  

 Tb_ nin[f jb_hifc] ]ihn_hn [h[fsmcm q[m ^ih_ omcha 

nb_ FC g_nbi^ (18); 0.5 gL i` g_nb[hifc] _rnl[]n q[m 

n[e_h [h^ ni cn, 1.5 gL i` FC l_[a_hn q[m [^^_^ [h^ 

ch]o\[n_^ `il 10 gch. 1 gL i` 7.5 % N[2CO3 q[m [^^_^ [h^ 

ch]o\[n_^ ch nb_ ^[le `il 30-60 gch [h^ nb_ [\mil\[h]_ 

q[m l_[^ [n 765 hg. 

 Tb_ nin[f `f[pihic^ ]ihn_hn [h[fsmcm q[m ^ih_ omcha 

nb_ [fogchog ]bfilc^_ g_nbi^ (19). 0.5 gL i` g_nb[hifc] 

_rnl[]n q[m n[e_h [h^ 1.5 gL i` g_nb[hif, 0.1 gL i` 10 

[fogchog ]bfilc^_ mifoncih [h^ 0.1 gL i` 1 M jin[mmcog 

[]_n[n_ q_l_ [^^_^. Tb_s q_l_ g[^_ ni [h _ko[f pifog_ 

i` 5 gL qcnb ^cmncff_^ q[n_l [h^ ch]o\[n_^ [n liig 

n_gj_l[nol_ `il 30 gch; nb_ [\mil\[h]_ q[m l_[^ [n 415 

hg. Tb_m_ q_l_ ][f]of[n_^ \[m_^ ih nb_ al[g-_kocp[f_hn 

q_cabnm i` a[ffc] []c^ `il jb_hifm [h^ ko_l]_nch `il 

`f[pihic^m.  
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 Tb_ nin[f ]bfilijbsff q[m _mncg[n_^ omcha nb_ 

g_nbi^ qcnb mfcabn gi^c`c][ncihm (20), ch qbc]b nb_ jf[hn 

f_[` m[gjf_ q[m alioh^ [fiha qcnb 80 % []_nih_ [h^ nb_ 

mifoncih q[m om_^ ni g_[mol_ nb_ [\mil\[h]_ 

mj_]nlijbinig_nlc][ffs [n 645 hg [h^ 663 hg, qbc]b acp_m 

nb_ p[fo_m i` ]bfilijbsff-[ [h^ ]bfilijbsff-\. Bs 

][f]of[ncha nb_ p[fo_m i` ]bfilijbsff [ [h^ \, nb_ nin[f 

]bfilijbsff q[m _mncg[n_^.  

 Aff nb_ jbsni]b_gc][f j[l[g_n_lm q_l_ j_l`ilg_^ 

ch nlcjfc][n_m [h^ nb_ g_[h p[fo_m q_l_ n[e_h `il [h[fsmcm. 

Tb_ i\n[ch_^ l_mofnm q_l_ mn[ncmnc][ffs [h[fsm_^ omcha 

SPSS miftq[l_ [h^ DMRT ni a_n nb_ mcahc`c][h]_, qbc]b 

q[m `ioh^ ni \_ j<0.05, mn[ncha [ff nb_ j[l[g_n_lm b[^ [ 

mcahc`c][hn p[lc[ncih qcnb nb_ nl_[ng_hn i` b_[ps g_n[fm.  

 

R_sufts   

Tb_ giljbifiac][f j[l[g_n_lm fce_ liin f_hanb, mbiin 

f_hanb, hog\_l i` f_[p_m, `l_mb q_cabn [h^ ^ls q_cabn i` 

nb_ jf[hnm [ft_l nb_ nl_[ng_hn qcnb b_[ps g_n[fm q_l_ 

g_[mol_^ [h^ [ mcahc`c][hn p[lc[ncih q[m i\m_lp_^ ch [ff 

nb_ j[l[g_n_lm (T[\f_ 1). In q[m ]f_[lfs i\m_lp_^ nb[n nb_ 

liin f_hanb q[m nb_ g[rcgog ch C^ 100 jjg (42 ]g) [h^ 

nb_ gchcgog ch C^ 200 jjg (9.1]g). Tb_ mbiin f_hanb q[m 

bcab ch P\ 200 jjg (84 ]g) [h^ fiq_mn ch C^ 250 jjg (20 

]g). Tb_ nin[f hog\_l i` f_[p_m q[m bcab ch P\ 50 jjg (55) 

[h^ q[m nb_ f_[mn ch Cl 200 jjg (12). Tb_ `l_mb q_cabn q[m 

`ioh^ ni \_ bcab_l ch P\ 50 jjg (51a) [h^ fiq_mn ch C^ 200 

jjg (8.38 a), qb_l_[m nb_ ^ls q_cabn [ft_l nl_[ng_hn q[m 

`ioh^ ni \_ bcab ch C^ 50 jjg (9.279 a) [h^ nb_ f_[mn q[m 

`ioh^ ch C^ 250 jjg (2.62 a). 

 Tb_ AAS l_mofnm mbiq_^ [ g[le_^ []]ogof[ncih i` 
[ff 3 g_n[fm ch nb_ jf[hn ncmmo_m. Tb_ ][^gcog mbiq_^ nb_ 

bcab_mn []]ogof[ncih ch nb_ C^ 200 jjg (3.33 jjg) f_[` [m 

q_ff [m nb_ mbiin (2.26 jjg) [h^ nb_ liin mbiq_^ nb_ 

bcab_mn []]ogof[ncih ch nb_ C^ 150 jjg (2.37 jjg) 

]ih]_hnl[ncih. Cbligcog mbiq_^ nb_ bcab_mn 

[]]ogof[ncih ch nb_ liin i` Cl 200 jjg (12.25 jjg), [ 

mbiin i` Cl 250 jjg (16.75 jjg) [h^ [ f_[` i` Cl 200 jjg 

(6.97 jjg) ]ih]_hnl[ncih. L_[^ mbiq_^ nb_ bcab_mn 

[]]ogof[ncih ch nb_ liin (73.1 jjg), mbiin (40.42 jjg) 

[h^ f_[` i` P\ 250 jjg (12.5 jjg) ]ih]_hnl[ncihm [m 

mbiqh ch Fcam. 1-3.  

 Tb_ jbsni]b_gc][f [h[fsmcm q[m j_l`ilg_^ qcnb 6 

g[dil jbsni]b_gc][fm, qbc]b [l_ jlin_ch, jlifch_, nin[f 

jb_hifc] ]ihn_hn (TPC), nin[f `f[pihic^ ]ihn_hn (TFC), 

][l\ibs^l[n_m [h^ ]bfilijbsff. Tb_ jlin_ch [h[fsmcm nb[n 

q[m j_l`ilg_^ omcha Liqls’m g_nbi^ mbiq_^ nb[n ch nb_ 

][^gcog-nl_[n_^ jf[hnm, nb_ g[rcgog [giohn i` jlin_ch 

q[m `ioh^ ch nb_ f_[` i` C^ 100 jjg (6.98 ga/gL) [h^ nb_ 

gchcgog q[m `ioh^ ch nb_ f_[` i` C^ 250 jjg (0.34 ga/

gL). Ih nb_ ]bligcog-nl_[n_^ jf[hnm, nb_ g[rcgog 

jlin_ch ]ihn_hn q[m `ioh^ ch nb_ f_[p_m i` Cl 100 jjg 

(7.43 ga/gL) [h^ nb_ gchcgog jlin_ch ]ihn_hn q[m `ioh^ 

ch nb_ mbiinm i` Cl 200 jjg (1.2 ga/gL) Ih nb_ f_[^-

nl_[n_^ jf[hnm, nb_ g[rcgog [giohn i` jlin_ch q[m `ioh^ 

ch nb_ P\ 150 jjg (5.2 ga/gL) f_[`, qb_l_[m nb_ f_[mn q[m 

`ioh^ ch nb_ mbiin i` P\ 50 jjg (0.57 ga/gL) [m mbiqh ch 

Fca. 5. 

 Tb_ bcab_mn [giohn i` jlifch_ q[m `ioh^ ch nb_ f_[` 

i` P\ 200 jjg (1.242 ga/gL) [h^ q[m `ioh^ ch nb_ f_[mn ch 

Cl 50 jjg (0.368 ga/gL) ]ih]_hnl[ncih, [m mbiqh ch Fca. 

4. 

 Tb_ jb_hifm [h^ `f[pihic^m [l_ hilg[ffs 

]ihmc^_l_^ nb_ jl_]olmilm i` g[hs m_]ih^[ls g_n[\ifcn_m 

ch jf[hnm. Tb_ TPC q[m `ioh^ ni \_ nb_ bcab_mn ch C^ 200 

jjg (2.7 ga/a) mbiin, Cl 150 (2.01 ga/a) [h^ 250 jjg 

(3.22 ga/a) liin [h^ P\ 200 jjg (2.4 ga/a) liin [h^ (2.41 

ga/a) mbiin. Tb_ fiq_mn TPC q[m `ioh^ ch C^ 200 jjg (0.7 

ga/a) liin, Cl 200 jjg (1.5 ga/a) liin [h^ P\ 100 jjg 

(1.02 ga/a) mbiin, [m mbiqh ch Fca. 6. Wb_l_[m nb_ TFC q[m 

`ioh^ ni \_ bcab_mn ch C^ 100 jjg (0.08 ga/a) mbiin, Cl 50 

jjg f_[` (0.06 ga/a), P\ 100 jjg f_[` (0.07 ga/a) [h^ P\ 

150 jjg (0.07 ga/a) liin. Tb_ TFC q[m nb_ f_[mn ch C^ 150 

jjg (0.04 ga/a) mbiin, Cl 200 jjg liin (0.03 ga/a) [h^ 

P\ 200 jjg (0.03 ga/a) mbiin, [m mbiqh ch Fca. 7. 

T[\f_ 1. R_mofn i` giljbifiac][f j[l[g_n_lm i` nb_ jf[hn Jacobaea maritima 

*D[n[ l_jl_m_hn g_[h p[fo_m ± SE i` nbl__ l_jfc][n_m; _[]b _rj_lcg_hn q[m l_j_[n_^ nblc]_ 

Cih]_htr[tcih (jjg) Riit f_hatb (]g) Sbiit f_hatb (]g) Ni i` L_[v_s Fr_sb w_cabt (a) Dry W_cabt (a) 

Cihnlif 15.4 ± 1.2 60 ± 4 43 ± 3 26.4 ± 0.3 9.683 ± 0.5 

C^ 50 12.2 ± 0.8 59 ± 3.5 36 ± 2 29.8 ± 0.8 9.279 ± 0.5 

C^ 100 42 ± 2.9 53 ± 3 26 ± 2 21.3 ± 0.6 8.636 ± 0.4 

C^ 150 12.8 ± 0.8 43 ± 2 19 ± 1 10.1 ± 0.4 3.812 ± 0.2 

C^ 200 9.1 ± 0.7 24 ± 1.5 14 ± 2 8.3 ± 0.9 3.638 ± 0.2 

C^ 250 10.1 ± 0.75 20 ± 1 14 ± 1 7.2 ± 0.5 2.625 ± 0.3 

Cl 50 28.5 ± 2.2 53 ± 2 40 ± 4 49 ± 1.2 8.225 ± 0.9 

Cl 100 15 ± 1.3 54 ± 3 34 ± 4 22.8 ± 0.9 5.446 ± 0.8 

Cl 150 11.8 ± 1.1 37 ± 2 32 ± 4 17.5 ± 0.7 3.67 ± 0.4 

Cl 200 18 ± 1.9 48 ± 3 12 ± 1 19.2 ± 0.8 5.112 ± 0.5 

Cl 250 27 ± 2.2 39 ± 3 24 ± 1 14.3 ± 0.6 4.698 ± 0.7 

P\ 50 37 ± 2.8 74 ± 5 55 ± 5 51 ± 2.3 9.162 ± 1.1 

P\ 100 16 ± 1.9 70 ± 4 50 ± 4 44.7 ± 1.9 8.442 ± 0.9 

P\ 150 25 ± 2.3 49 ± 3.5 46 ± 4 41.9 ± 1.7 8.385± 0.8 

P\ 200 26 ± 2.4 84 ± 5 39 ± 4 37.8 ± 1.3 6.818 ± 0.7 

P\ 250 18 ± 1.9 46 ± 3 21 ± 3 21.8 ± 0.8 ± 0.5 
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Fcaur_ 1. Gl[jb mbiqcha nb_ []]ogof[ncih j[nn_lh ch C[^gcog nl_[n_^ J. maritima  

*[ – l_jl_m_hnm nb_ g[rcgog p[fo_, ` – l_jl_m_hnm nb_ gchcgog p[fo_ ch DMRT [h[fsmcm  

Fcaur_ 2. Gl[jb mbiqcha nb_ []]ogof[ncih j[nn_lh ch Cbligcog nl_[n_^ J. g[lcncg[  

*[ – l_jl_m_hnm nb_ g[rcgog p[fo_, ` – l_jl_m_hnm nb_ gchcgog p[fo_ ch DMRT [h[fsmcm  

Fcaur_ 3. Gl[jb mbiqcha nb_ []]ogof[ncih j[nn_lh ch L_[^ nl_[n_^ J. g[lcncg[   

*[ – l_jl_m_hnm nb_ g[rcgog p[fo_, ` – l_jl_m_hnm nb_ gchcgog p[fo_ ch DMRT [h[fsmcm  
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Fcaur_ 4: Agiohn i` Plifch_ ch (A) C[^gcog nl_[n_^, (B) Cbligcog nl_[n_^, (C) L_[^ nl_[n_^ Jacobaea maritima. D[n[ l_jl_m_hn g_[h p[fo_m ± SE i` 3 
l_jfc][n_m; _[]b _rj_lcg_hn q[m l_j_[n_^ nblc]_. M_[hm qcnb ]iggih f_nn_lm [l_ hin mcahc`c][hnfs ^cff_l_hn [n P ≤ 0.05 []]il^cha ni Doh][h’m gofncjf_ l[ha_ n_mn 
(DMRT)  

A 

B 

C 
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B 

C 

Fcaur_ 5. Agiohn i` Plin_ch ch (A) C[^gcog nl_[n_^, (B) Cbligcog nl_[n_^, (C) L_[^ nl_[n_^ Jacobaea maritima. D[n[ l_jl_m_hn g_[h p[fo_m ± SE i` 3 
l_jfc][n_m; _[]b _rj_lcg_hn q[m l_j_[n_^ nblc]_. M_[hm qcnb ]iggih f_nn_lm [l_ hin mcahc`c][hnfs ^cff_l_hn [n P ≤ 0.05 []]il^cha ni Doh][h’m gofncjf_ l[ha_ n_mn 
(DMRT)  

A 
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A 

B 

C 

Fcaur_ 6. Tin[f Pb_hif Cihn_hn ch (A) C[^gcog nl_[n_^, (B) Cbligcog nl_[n_^, (C) L_[^ nl_[n_^ J[]i\[_[ g[lcncg[. D[n[ l_jl_m_hn g_[h p[fo_m  } SE i` 3 
l_jfc][n_m; _[]b _rj_lcg_hn q[m l_j_[n_^ nblc]_. M_[hm qcnb ]iggih f_nn_lm [l_ hin mcahc`c][hnfs ^cff_l_hn [n P . 0.05 []]il^cha ni Doh][h ̀m gofncjf_ l[ha_ n_mn 
(DMRT) 
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A 

B 

C 

Fcaur_ 7. Tin[f Pb_hif Cihn_hn ch (A) C[^gcog nl_[n_^, (B) Cbligcog nl_[n_^, (C) L_[^ nl_[n_^ J[]i\[_[ g[lcncg[. D[n[ l_jl_m_hn g_[h p[fo_m ± SE i` 3 
l_jfc][n_m; _[]b _rj_lcg_hn q[m l_j_[n_^ nblc]_. M_[hm qcnb ]iggih f_nn_lm [l_ hin mcahc`c][hnfs ^cff_l_hn [n P ≤ 0.05 []]il^cha ni Doh][h’m gofncjf_ l[ha_ n_mn 
(DMRT)  
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 Tb_ ]bfilijbsff ]ihn_hn q[m l_^o]_^ [m [h ch]l_[m_ 

ch nb_ b_[ps g_n[f ]ih]_hnl[ncih q[m hinc]_^. Tb_ ]ihnlif 

jf[hn b[^ nb_ bcab_mn [giohn i` ]bfilijbsff ]ihn_hn (1.62 

ga/gL). Ih nb_ nl_[n_^ jf[hnm, nb_ bcab_mn [giohn i` 

]bfilijbsff q[m `ioh^ ch C^ 50 jjg (1.23 ga/gL) [h^ nb_ 

f_[mn q[m `ioh^ ch C^ 250 jjg, qbc]b q[m f_mm nb[h 0.1 

ga/gL. 

 Tb_ ][l\ibs^l[n_m b[p_ mbiqh [ al[^o[f ^_]l_[m_ 

ch nb_cl [giohn qcnb nb_ ch]l_[m_ ch nb_ b_[ps g_n[f 

]ih]_hnl[ncih. Aff nb_ f_[` j[lnm b[p_ nb_ g[rcgog 

][l\ibs^l[n_ ]ihn_hn [h^ nb_ ]ihnlif b[^ 23.630 ga/L 

qb_l_[m nb_ nl_[n_^ jf[hnm [n nb_ bcab_mn ]ih]_hnl[ncihm 

b[^ mbiqh 10.963 ga/L ch C^ 250 jjg, 13.690 ga/L ch Cl 

250 jjg [h^ 10.145 ga/L ch P\ 250 jjg l_mj_]ncp_fs.  

 

Dcs]usscih 

Tb_ ]oll_hn qile qcnb b_[ps g_n[fm ih nb_ jf[hn Jacobaea 

maritima b[m s_n ni \_ l_jiln_^ ch nb_ fcn_l[nol_. Tb_ 

cgj[]n i` nb_ b_[ps g_n[fm ih nb_ p[lciom jbsni]b_gc][fm 

[h^ nb_ giljbifias ][h \_ m__h ch mig_ i` nb_ qilem 

^ih_ ch nb_ m[g_ `[gcfs [h^ ch nb_ a_hom Senecio (21). Tb_ 

Amn_l[]_[_ `[gcfs jf[hnm q_l_ `ioh^ ni []]ogof[n_ gil_ 

b_[ps g_n[fm nb[h Pi[]_[_ `[gcfs g_g\_lm [h^ nb_ 

[]]ogof[ncih i` Zh [h^ C^ q[m `ioh^ ni \_ bcab_l (22). 

Tb_ giljbifias q[m [ff_]n_^ \s f_[^ [h^ ][^gcog, cn q[m 

m__h nb[n nb_ \cig[mm ch]l_[m_^ qcnb nb_ nl_[ng_hn i` 

b_[ps g_n[fm (23). Xanthium strumarium L. (Amn_l[]_[_) 

b[m ]igj[l[ncp_fs f_mm [\cfcns ni [\mil\ C^ \on al_[n_l 

[\cfcns ni [\mil\ [fogchog (24), \on ch nb_ ]oll_hn mno^s, 

f_[^ mbiq_^ al_[n_l []]ogof[ncih ][j[]cns, `iffiq_^ \s 

][^gcog [h^ ]bligcog.  

 Tb_ jf[hn Sonchus transcapicus mbiq_^ [ al_[n_l 

[]]ogof[ncih ch mbiinm [h^ [fmi [ al_[n_l ][j[]cns ni 

[^[jn ni g_n[f-ch^o]_^ mnl_mm, ^_j_h^cha ih [ gil_ 

_ff_]ncp_ [hncirc^[ncp_ ^_`_hm_ g_]b[hcmg (25). Trifolium 

pratense b[m \__h i\m_lp_^ ni b[p_ nb_ ][j[\cfcns i` 

[]]ogof[ncha b_[ps g_n[fm [h^ cm [fmi om_^ [m [ \ci-

[]]ogof[nil i` b_[ps g_n[fm (26). M. chamomilla cm [ 

mocn[\f_ mj_]c_m `il nb_ \cil_g_^c[ncih i` micfm jiffon_^ 

qcnb C^ [h^ P\; qcnb ch]l_[mcha C^ [h^ P\ ]ih]_hnl[ncihm, 

jf[hn jcag_hn ]ihn_hnm, ch]fo^cha ]bf[, ]bf\, ]bfT [h^ 

][lin_hic^, mcahc`c][hnfs ^_]l_[m_^ (27). 

 Ih [ mno^s, nb_ jlin_ch ]ihn_hn q[m ^l[mnc][ffs 

l_^o]_^ \s [jjlircg[n_fs 60 % `lig nb_ ]ihnlif jf[hnm ni 

nb_ nl_[n_^ jf[hnm (28). Ahinb_l mno^s l_jiln_^ nb[n, 

Parthenium, Cannabis, Euphorbia [h^ Rumex mj_]c_m 

mbiq_^ [ jimcncp_ ]ill_f[ncih qcnb P\ []]ogof[ncih qcnb 

_h^ia_hiom `l__ jlifch_ [h^ jb_hifc] ]ihn_hnm (29). 

Tb_l_’m [ ^l[mnc] p[lc[ncih ch nb_ TPC [h^ TFC ch nb_ 

nl_[n_^ jf[hnm. A]]il^cha ni [ mno^s, nb_ TPC p[lc_^ ch [ 

l[ha_ i` 0.9 ni 4.7 ga/a i` ^ls _rnl[]n, \on ch nb_ ]oll_hn 

mno^s, nb_ TPC l[ha_^ `lig 0.7 ni 3.22 ga/a i` ^ls q_cabn 

(30). A]]il^cha ni [ mno^s, Mentha mjm. b[m mbiqh [ 

jbininirc] _ff_]n [h^ ]bfilimcm ^o_ ni nb_ nl_[ng_hn i` 

b_[ps g_n[fm, \on cn [fmi b[m [ aii^ g_n[f []]ogof[ncha 

][j[]cns (31). 

Fcaur_ 8. Gl[jb mbiqcha nb_ [giohn i` ]bfilijbsff ch Jacobaea maritima nl_[n_^ qcnb ^cff_l_hn b_[ps g_n[fm  
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Cih]fuscih   

Tb_ qile ^ih_ \s nl_[ncha nb_ Jacobaea maritima jf[hn 

qcnb b_[ps g_n[fm b[m hin \__h l_jiln_^ ch [hs jl_pciom 

l_m_[l]b. Tbcm ]oll_hn qile acp_m om [h c^_[ [h^ ^_n[cf_^ 

ch`ilg[ncih ih nb_ ]igjf_n_ jf[hn’m jbsmcifias, 

jbsni]b_gcmnls [h^ [\cfcns ni []]ogof[n_ b_[ps g_n[fm 

[h^ jlip_m nb[n Jacobaea maritima cm [ aii^ []]ogof[nil 

i` b_[ps g_n[fm, ]b[hacha nb_ ]igjimcncih i` nb_ 

]igjioh^m ch nb_ jf[hn. Aff nb_m_ `[]nilm ofncg[n_fs [ff_]n 

nb_ g_^c]ch[f jlij_lnc_m [h^ nb_ jl_j[l[ncih i` g_^c]ch_. 

Tb_ `onol_ j_lmj_]ncp_ ][h \_ ni c^_hnc`s nb_ mj_]c`c] 

m_]ih^[ls g_n[\ifcn_ [h^ ko[hnc`s cn qcnb [^p[h]_^ 

n_]bhcko_m fce_ Hcab-P_l`ilg[h]_ Lckoc^ Cblig[nial[jbs 

(HPLC), qbc]b qcff b_fj ch nb_ g[mm jli^o]ncih i` nb_ 

g_n[\ifcn_ qcnbch nb_ mj_]c`c] ncg_fch_ qcnb hi il gchcg[f 

_ff_]nm. 

 

A]ehiwf_^a_g_hts 

Tb_ [onbilm qiof^ fce_ ni nb[he nb_ g[h[a_g_hn i` nb_ 

D_j[lng_hn i` Lc`_ S]c_h]_m, CHRIST (^__g_^ ni \_ 

Uhcp_lmcns), `il jlipc^cha nb_ f[\ `[]cfcnc_m [h^ l_kocl_^ 

mojjiln.  
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