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A\str[]t 

Tb_ [cg i  ̀nb_ jl_m_hn mno^s q[m ni [mm_mm jbsni]b_gc][f ]ihmncno_hnm, ]b_gc][f 

]igjimcncih, DPPH `l__ l[^c][f m][p_hacha [mm[s [h  ̂gch_l[f ]ihn_hnm i` Glochidi-

on sphaerogynum (Moff.Ala.) Kolt \[le _rnl[]n. Sn[h^[l  ̂jli]_^ol_m q_l_ om_  ̂ni 

n_mn jl_fcgch[ls jbsni]b_gc][f ]ihmncno_hnm [m q_ff [m ko[hncn[ncp_ [h[fsmcm `il 

nin[f [fe[fic^, `f[pihic^, m[jihch, n[hhch, jb_hifc] [h  ̂ n_lj_hic^ ]ihn_hn. Tb_ 

_rnl[]n q[m _r[gch_^ omcha a[m ]blig[nial[jbs-g[mm mj_]nlig_nls (GC-MS) ni 

ehiq nb_ \cifiac][ffs []ncp_ ]igjioh^. In-vitro [hncirc^[hn jin_hnc[f q[m chp_mnc-

a[n_^ omcha DPPH `l__ l[^c][f m][p_hacha [mm[s [h^ nb_ IC50 p[fo_ `il nb_ [hncirc-

^[hn []ncpcns i  ̀ \[le _rnl[]n q[m 37.4479 μa.gL. Tb_ ko[fcn[ncp_ jbsni]b_gc][f 

chp_mnca[ncih l_p_[f_  ̂ nb_ jl_m_h]_ i` cgjiln[hn jbsni]b_gc][f ]ihmncno_hnm [m 

q_ff [m ]ihmc^_l[\f_ [giohnm i  ̀nin[f [fe[fic^, `f[pihic^, m[jihch, n[hhch, jb_hifc] 

[h^ n_lj_hic  ̂ ]ihn_hn. GC-MS l_p_[f_  ̂ nb_ jl_m_h]_ i` \cifiac][ffs []ncp_ ]ig-

jioh^m fce_ 1,1,6-Tlcg_nbsf-3-g_nbsf_h_-2-(3,6,10,13,14-j_hn[g_nbsf-3-_nb_hsf-

j_hn[^_]-4-_hsf)]s]fib_r[h_;  B_ht_h_jlij[hic] []c^, 3,5-\cm(1,1-^cg_nbsf _nbsf)

-4-bs^lirs-, g_nbsf _mn_l; N_ijbsn[^c_h_ _n] qbc]b qiof  ̂\_ cgjiln[hn `il g_-

^c]ch[f ch^omnlc_m. Mch_l[f ]ihn_hnm q_l_ ^_n_lgch_  ̂\s omcha Anigc] A\miljncih 

Sj_]nlig_nls (AAS). Tb_ l_mofn l_p_[f_  ̂nb_ jl_m_h]_ i` [ aii^ ]ih]_hnl[ncih i` 

N[ (10.552±0.343 jjg) [h  ̂C[ (8.973±0.310 jjg) _f_g_hnm `iffiq_  ̂\s K, F_, Ma 

[h  ̂Mh [h  ̂p_ls f_mm ]ih]_hnl[ncihm i  ̀b_[ps g_n[fm mo]b [m C^, Cl [h  ̂P\ ch^c][n-

_  ̂nb_ mj_]c_m q[m ^_piĉ  i  ̀b[lg`of g_n[fm.   
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Ihtri^u]tcih 

Tb_ Pf[hn jli^o]_m g[hs jbsni]b_gc][f ]ihmncno_hnm nb[n jlin_]n nb_g 

[a[chmn chm_]nm, j[nbia_hm, [h^ b_l\cpil_m (1). M[hs i` nb_m_ jbsni]b_gc][f 

]ihmncno_hnm [fmi b[p_ ^cff_l_hn \cifiac][f []ncpcnc_m [h^ jlin_]n bog[h \_-

cham [a[chmn p[lciom ^cm_[m_m (2, 3). A]]il^cha ni WHO (Wilf^ H_[fnb Ola[hc-

t[ncih), 80% i` j_ijf_ l_fs ih ch^ca_hiom jf[hn-\[m_^ g_^c]ch_m `il ]olcha 

^cff_l_hn ^cm_[m_m (4). Pf[hn jli^o]_m [hncirc^[hnm [m m_]ih^[ls g_n[\ifcn_m, 

qbc]b [l_ mo\mn[h]_m nb[n []n ch nb_ ]_ff ni ]iohn_l[]n `l__ l[^c][fm [h^ l_[]-

ncp_ irsa_h mj_]c_m (ROS) [h^ ]ihnlif irc^[ncp_ ^[g[a_ ch nb_ \i^s nb[n \_-

]ig_ m]c_hnc`c][ffs ]igj_ffcha ]igjioh^m [m [ ]ihm_ko_h]_ i` g[hs jb[l-

g[]ifiac][f []ncpcnc_m (5, 6). Oh_ i` nb_ l_fc[\f_ [h[fsnc][f g_nbi^m `il c^_hnc-

`scha nb_ ^cff_l_hn ]b_gc][f ]igjih_hnm ch [ jf[hn m[gjf_ cm a[m ]blig[nia-

l[jbs-g[mm mj_]nlig_nls (GC-MS) qbc]b jf[sm [ mcahc`c][hn lif_ ch nb_ [h[fs-

mcm i` jbsni]b_gc][f ]igjioh^m (7-9).  
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 2    BRAHMA & BARUAH 

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

 Glochidion sphaerogynum cm [ mg[ff nl__ \_fihacha 

ni nb_ a_hom Glochidion i` nb_ `[gcfs Pbsff[hnb[]_[_ qbc]b 

g[chfs aliqm ch jlcg[ls _p_lal__h `il_mnm, m_]ih^[ls `il-

_mnm, bcffs, il li[^mc^_ [l_[m, ^cmnlc\on_^ ch Bbon[h, N_j[f, 

B[haf[^_mb, Ms[hg[l, Cbch[, Vc_nh[g, Tb[cf[h^ [h^ 

mn[n_m i` Ih^c[ (10). Tbcm mj_]c_m ][h \_ c^_hnc`c_^ \s cnm 

af[\liom jf[hn \i^s, fiha []ogch[n_ f_[p_m, [rcff[ls ch`fi-

l_m]_h]_ [h^ ^cmnchaocmb[\f_ fi\_^ ][jmof_m `lig inb_l 

g_g\_lm i` nb_ a_hom Glochidion. Tb_ a_hom Glochidion 

]ihn[chm p[lciom ]b_gc][f ]ihmncno_hnm nb[n ch]fo^_ `f[pi-

hic^, n_lj_hic^, afs]imc^_, mn_lic^, jb_hifc] ]igjioh^m, 

nlcn_lj_hic^, n[hhch, m[jihch, [fe[fic^, l_mch, [hnbl[koc-

hih_, l_^o]cha moa[l, jbfi\[n[hhch [h^ ][l\ibs^l[n_ (11). 

Tbcm jlip_m nb_ cgjiln[h]_ i` nb_ a_hom [m [ miol]_ i` g_-

^c]ch[f p[fo_. Tb_ f_[p_m [h^ \l[h]b_m i` G. sphaerogynum 

b[p_ \__h om_^ g[chfs `il nb_ nl_[ng_hn i` ch`fo_ht[, mech 

jli\f_gm, ]iggih ]if^, `_p_l, of]_lm [h^ ch`f[gg[ncih ch 

mig_ ]iohnlc_m (12-14). Hiq_p_l, hi ^_n[cf_^ _r[gch[ncih 

i` nb_ jbsni]b_gc][f ]igjimcncih, GC-MS [h[fsmcm, [hncir-

c^[hn jin_hnc[f [h^ [mm_mmg_hn i` gch_l[f ]ihn_hnm i` nbcm 

jf[hn b[m \__h jo\fcmb_^ mi `[l. Si, nb_ jl_m_hn mno^s ^_-

mcl_^ ni _p[fo[n_ jbsni]b_gc][f [h[fsmcm, c^_hnc`c][ncih i` 

\cifiac][ffs []ncp_ ]igjioh^m omcha GC-MS, [hncirc^[hn 

jin_hnc[f omcha DPPH `l__ l[^c][f m][p_hacha [mm[s [h^ 

[mm_mmg_hn i` gch_l[f ]ihn_hnm ch nb_ \[le _rnl[]n i` G. 

sphaerogynum \[m_^ ih nb_cl g_^c]ch[f cgjiln[h]_. 

H_h]_, nb_ jl_m_hn mno^s q[m [fmi ]ih^o]n_^ ni ehiq nb_ 

\cifiac][ffs []ncp_ ]igjih_hnm, nb_cl gch_l[f ]igjimcncih 

[h^ nb_ [hncirc^[hn ][j[]cns jl_m_hn ch nb_ \[le _rnl[]n.  

 

M[t_rc[fs [h  ̂M_tbi^s   

Collection and identification of the plant material 

Tb_ `c_f^ molp_s q[m ]ih^o]n_^ `lig J[ho[ls ni Ajlcf 2021 

[h^ `l_mb jf[hn mj_]cg_hm q_l_ ]iff_]n_^ ch nb_ Kiel[db[l 

^cmnlc]n i` Amm[g. Tb_ jf[hn g[n_lc[f q[m c^_hnc`c_^ `iffiq-

cha nb_ fcn_l[nol_ c._., Ffil[ i` Amm[g [h^ [ pio]b_l mj_]c-

g_h (008 BUBH) q[m ^_jimcn_^ ch nb_ Bi^if[h^ Uhcp_lmcns 

Bin[hc][f H_l\[lcog (BUBH), Kiel[db[l, Amm[g (15, 16). 

Preparation of the plant extracts 

Aft_l c^_hnc`c][ncih i` nb_ mj_]cg_h `l_mb \[le g[n_lc[f q[m 

]iff_]n_^. Tb_ ]iff_]n_^ \[le q[m jlij_lfs q[mb_^ qcnb 

^cmncff_^ q[n_l [h^ ^lc_^ ch nb_ mb[^_ `il ih_ [h^ b[f` 

gihnbm ohncf cn \_]ig_m ]igjf_n_fs gicmnol_ `l__. Aft_l 

^lscha, cn q[m alioh^ ni [ ]i[lm_ jiq^_l [h^ e_jn ch [h 

[clncabn ]ihn[ch_l. Tq_hns agm i` nb_ jiq^_l_^ m[gjf_ 

q[m n[e_h [h^ mi[e_^ ch 200 gL i` g_nb[hif `il 72 blm [h^ 

`cfn_l_^ nblioab Wb[ng[h `cfn_l j[j_l hi. 1. Tb_h nb_ `cf-

nl[n_ _rnl[]n q[m _p[jil[n_^ qcnb [ p[]oog lin[ls _p[ji-

l[nil (Ieih chmnlog_hnm) [h^ m_n nb_ n_gj_l[nol_ []]il^-

cha ni nb_ \icfcha jichn i` nb_ mifp_hn. Aft_l _p[jil[ncih 

l_mc^o_ q[m n[e_h [h^ mnil_^ [n 4 °C `il `onol_ [h[fsmcm i` 

nb_ m[gjf_ (17, 18).  

Pbyti]b_gc][f s]r__hcha 

Afe[fic^, l_^o]cha moa[l, mn_lic^, jbfi\[n[hhch, n[hhch, 

`f[pihic^, n_lj_hic^, nlcn_lj_hic^, m[jihch, afs]imc^_ [h^ 

jb_hif q_l_ n_mn_^ []]il^cha ni mn[h^[l^ g_nbi^m (18-

21).  

Qu[htct[tcv_ _stcg[tcih i  ̀jbyti]b_gc][f ]ihstctu_hts 

Total alkaloid content   

2.50 a i` jiq^_l \[le m[gjf_ q[m g_[mol_^, [h^ 200 gL i` 

10% []_nc] []c^ (CH3COOH) ch _nb[hif (C2H5OH) q[m [^^_^, 

`iffiq_^ \s 4 blm i` l_mn. Tb_ `cfnl[n_ q[m nb_h b_[n_^ ch [ q[-

n_l \[nb [ft_l `cfnl[ncih. Uhncf nb_ jl_]cjcn[ncih q[m ]igjf_n_, 

]ih]_hnl[n_^ [ggihcog bs^lirc^_ (NH4OH) q[m [jjfc_^. In 

q[m nb_h q[mb_^ qcnb 20 gL i` 0.1M [ggihcog bs^lirc^_ 

(NH4OH) [h^ `cfn_l_^ omcha Wb[ng[h `cfn_l j[j_l hi. 1. Tb_ 

l_mc^o_ q[m ^lc_^ ch [h ip_h \_`il_ \_cha q_cab_^ ih [h _f_]-

nlihc] \[f[h]_. Tb_ nin[f [fe[fic^ ]ihn_hn ][h \_ ][f]of[n_^ 

omcha nb_ `iffiqcha `ilgof[- 

Afe[fic^ (%) = Fch[f q_cabn i` nb_ l_mc^o_.Ihcnc[f q_cabn i` 

m[gjf_ ×100 (18, 19).  

Total flavonoid content 

2.50 a i` jiq^_l \[le m[gjf_ q[m gcr_^ qcnb 50 gL i` 

80% [ko_iom g_nb[hif (CH3OH) ch [ 250 gL \_[e_l, cn q[m 

]ip_l_^ [h^ e_jn [n 20 °C `il 24 blm. Tb_ moj_lh[n[hn q[m 

^cm][l^_^, [h^ nb_ l_mc^o_ q[m _rnl[]n_^ 3 ncg_m gil_, 

_[]b ncg_ qcnb nb_ m[g_ pifog_ i` _nb[hif (C2H5OH). 

Tb_h, omcha Wb[ng[h `cfn_l j[j_l hi. 1, nb_ _hncl_ mifoncih 

q[m `cfn_l_^. Tb_ `cfnl[n_ q[m ^lc_^ [h^ q_cab_^ ch [h _f_]-

nlihc] \[f[h]_ [ft_l \_cha _p[jil[n_^ ip_l [ q[n_l \[nb. 

Tin[f `f[pihic^ ]ihn_hn ][h \_ ^ih_ [m- 

Ff[pihic^ (%) = Fch[f q_cabn i` nb_ l_mc^o_/Ihcnc[f q_cabn i` 

m[gjf_ ×100 (18, 19).  

Total saponin content 

5 a i` jiq^_l_^ \[le g[n_lc[f q[m jon chni [ 250 gL ]ihc-

][f `f[me, `iffiq_^ \s 100 gL i` 20% [ko_iom _nb[hif 

(C2H5OH), [h^ b_[n_^ ch [ bin q[n_l \[nb `il 4 blm [n 55 °C. 

Tb_ jli]_^ol_ q[m ][llc_^ ion nqc]_ gil_. Tb_ gcr_^ _r-

nl[]n q[m nb_h l_^o]_^ ni 40 gL ch [ q[n_l \[nb [n 90 °C. 

Tb_ gcr_^ _rnl[]n q[m jf[]_^ ch [ m_j[l[ncha `ohh_f [h^ 

l[jc^fs mb[e_h qcnb 20 gL ^c_nbsf _nb_l ,(C2H5)2O-. Tb_ 

_nb_l f[s_l q[m nb_h l_gip_^. Tb_ jolc`scha jli]_mm q[m 

l_j_[n_^ 2 ncg_m. Aft_l nb[n, 60 gL i` h-\on[hif (C4H10O) 

q[m [^^_^, `iffiq_^ \s 2 ncg_m q[mbcha qcnb 10 gL i` 5% 

mi^cog ]bfilc^_ (N[Cf). Ti i\n[ch [ `ch[f ]ih]_hnl[ncih i` 

m[jihch, nb_ mi^cog ]bfilc^_ f[s_l q[m l_gip_^ [h^ nb_ 

l_mc^o[f mifoncih q[m b_[n_^ ch [ q[n_l \[nb [h^ ^lc_^ [n 

50 °C ch [h ip_h. Tin[f m[jihch ]ihn_hn ][h \_ ^ih_ [m- 

S[jihch (%) = Fch[f q_cabn i` nb_ l_mc^o_/Ihcnc[f q_cabn i` 

m[gjf_ ×100 (18, 19).  

Total phenolic content 

Tb_ nin[f jb_hifc] ]ihn_hn i` nb_ g_nb[hifc] \[le _rnl[]n 

q[m ^_n_lgch_^ `iffiqcha nb_ Fifch Cci][fn_o'm (FC) g_nb-

i^ omcha UV-Vcm Sj_]nlijbinig_n_l (Sbcg[^to A 125358) 

qcnb mfcabn gi^c`c][ncih (22, 23). 0.01 a m[gjf_ q[m 

q_cab_^ [h^ g[^_ oj ni 1800 µL i` ^cmncff_^ q[n_l. Tb_h 

150 µL i` Fifch Cci][fn_o l_[a_hn [h^ 1 gL i` 10% mi^cog 

][l\ih[n_ (N[2CO3) q_l_ [^^_^ [h^ g[^_ oj ni 3 gL i` 

pifog_ [h^ ch]o\[n_^ ch nb_ [\m_h]_ i` fcabn `il 40 gch. 

A\mil\[h]_ q[m g_[mol_^ [n 765 hg [a[chmn [ \f[he [h^ 

nb_ ][fc\l[ncih ]olp_ q[m ]l_[n_^ omcha nb_ mn[h^[l^ a[ffc] 

[]c^ ch nb_ l[ha_ i` 10-50 µa.gL. B[m_^ ih nb_ [p_l[a_ i` 

nbl__ _rj_lcg_hnm, nb_ jb_hifc] ]ihn_hn i` \[le _rnl[]n 
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q[m ko[hnc`c_^ [m ga i` a[ffc] []c^ _kocp[f_hnm i` ^lc_^ 

_rnl[]n (ga GAE.a ^ls _rnl[]n).  

Total tannin content 

Tb_ n[hhch ]ihn_hn i` nb_ \[le _rnl[]n q[m ko[hnc`c_^ om-

cha nb_ Fifch D_hcm (FD) g_nbi^ ch UV-Vcm Sj_]nlijbinig-

_n_l (Sbcg[^to A 125358) qcnb mfcabn gi^c`c][ncih (24-27). 

0.01 a i` nb_ m[gjf_ q[m q_cab_^ [h^ g[^_ oj i` 1800 µL 

i` ^cmncff_^ q[n_l. Aft_l nb[n, 150 gL FD l_[a_hn [h^ 1 gL 

mi^cog ][l\ih[n_ (N[2CO3) q_l_ [^^_^ ni g[e_ [ nin[f 

pifog_ i` 3 gL, qbc]b q[m nb_h ch]o\[n_^ ch nb_ [\m_h]_ 

i` fcabn `il 40 gch. Tb_ ][fc\l[ncih ]olp_ q[m \ocfn omcha 

n[hhc] []c^ [m [ mn[h^[l^ (10-50 a.gL) [h^ ][f]of[n_^ [n 

nb_ [\mil\[h]_ i` 760 hg p_lmom [ \f[he. B[m_^ ih nb_ 

[p_l[a_ i` 3 _rj_lcg_hnm nb_ nin[f n[hhch ]ihn_hn q[m 

ko[hnc`c_^ [m ga i` n[hhc] []c^ _kocp[f_hnm i` ^lc_^ _rnl[]n 

(ga TAE.a ^ls _rnl[]n).  

Total Terpenoid content 

Tin[f n_lj_hic^ ]ihn_hn q[m ^_n_lgch_^ [m ^_m]lc\_^ \s 

nb_ acp_h g_nbi^ (28, 29). Fil 24 blm, 2 a i` nb_ g[n_lc[f 

q[m ^cmmifp_^ qcnb 50 gf i` _nb[hif (C2H5OH). Tb_ gcrnol_ 

q[m nb_h `cfn_l_^ omcha Wb[ng[h Ni. 1 `cfn_l j[j_l. Tb_ 

`cfnl[n_ q[m ]iff_]n_^ [h^ _rnl[]n_^ qcnb j_nlif_og _nb_l 

(C6H14) \_`il_ \_cha ^lc_^ [n 65 °C ch [ q[n_l \[nb. Tb_h nb_ 

l_mc^o_ q[m ]iff_]n_^ [h^ ][f]of[n_^ nb_ `ch[f pifog_. 

Tin[f n_lj_hic^ ]ihn_hn ][h \_ ^_n_lgch_^ [m-  

Terpenoid (%)   

 

GC-MS Ah[fyscs 

GC-MS [h[fsmcm i` G. sphaerogynum (Moff.Ala.) Kolt \[le 

_rnl[]n q[m j_l`ilg_^ qcnb [ P_lech Efg_l (USA) Cf[lom 

680 GC [h^ [gj. Tol\i M[mm V_l. 6.1.2 chmnlog_hn. Tb_ 

msmn_g q[m jlial[gg_^ omcha nb_ miftq[l_, [h^ nb_ 

j_[em q_l_ _r[gch_^ qcnb nb_ NIST-2014 miftq[l_. Tb_ 

mn[ncih[ls jb[m_ q[m 5% ^cjb_hsf 95% ^cg_nbsf jifsmcfir-

[h_, qbcf_ nb_ ][llc_l a[m q[m b_fcog a[m (99.99 %) [n [ 

`fiq l[n_ i` 1gL.gch. A 2 µL chd_]ncih pifog_ q[m om_^ ch 

mjfcnf_mm gi^_. Tb_ chd_]nil b[m [ n_gj_l[nol_ i` 280 °C, 

qb_l_[m nb_ cih miol]_ b[m [ n_gj_l[nol_ i` 180 °C. Ef_]-

nlih Igj[]n jimcncp_ (EI+) gi^_ q[m om_^ ni i\n[ch M[mm 

Sj_]nl[ [n 70 _V. Tb_ g[mm mj_]nlog i` j_[em [h^ ]ig-

jioh^m q[m ^_n_lgch_^ omcha NIST-2014 miftq[l_ [h^ [ 

fc\l[ls m_[l]b (30).  

DPPH `r__ r[^c][f s][v_hacha [ss[y 

Tb_ [hncirc^[hn []ncpcns i` [ g_nb[hifc] _rnl[]n i` G. 
sphaerogynum \[le q[m n_mn_^ omcha nb_ 2,2-Dcjb_hsf-1-

jc]lsf-bs^l[tsf-bs^l[n_ (DPPH) [mm[s qcnb mfcabn gi^c`c][-

ncih (31-34). Ih nb_ [\m_h]_ i` fcabn, 1 gL g_nb[hifc] _r-

nl[]n mifoncihm (10-60 µa.gL) q_l_ ^cmmifp_^ ch 3 gL DPPH 

mifoncih [h^ ch]o\[n_^. 3 gL g_nb[hif q[m om_^ ni g[e_ 

nb_ \f[he, [h^ 2 gL g_nb[hif [h^ 1 gL DPPH mifoncih 

q_l_ om_^ ni g[e_ nb_ ]ihnlif. Wcnb [ UV-Vcm mj_]nlijbi-

nig_n_l, nb_ [\mil\[h]_ i` _rnl[]nm q[m g_[mol_^ [n 517 

hg [ft_l 30 gch [h^ ]igj[l_^ ni nb[n i` hilg[f [m]il\c] 

[]c^ [n _ko[f [giohnm. Tb_ [\cfcns i` nb_ DPPH l[^c][f 

m][p_hacha [mm[s q[m ][f]of[n_^ omcha nb_ `iffiqcha `il-

gof[- 

% i` chbc\cncih = (A\mil\[h]_ i` ]ihnlif - A\mil\[h]_ i` nb_ 

m[gjf_ _rnl[]n il mn[h^[l^).A\mil\[h]_ i` ]ihnlif × 100 

Tb_ IC50 p[fo_ q[m i\n[ch_^ omcha fch_[l l_al_mmcih [h[fs-

mcm. I` nb_ IC50 p[fo_ cm fiq_l, nb_ [hncirc^[hn []ncpcns cm 

mnliha_l.  

Ass_ssg_ht i` gch_r[f ]iht_hts 

Anigc] A\miljncih Sj_]nlig_nls (AAS), Mi^_f: Sbcg[^to 

AA-7000, q[m om_^ ni ^_n_lgch_ Si^cog (N[), Pin[mmcog 

(K), C[f]cog (C[), M[ah_mcog (Ma), Ilih (F_), M[ha[h_m_ 

(Mh), C[^gcog (C^), Cbligcog (Cl) [h^ L_[^ (P\) [n CIF 

IASST, Goq[b[nc, Amm[g. Tb_ g[n_lc[f q[m ^ca_mn_^ qcnb 

]ih]_hnl[n_^ hcnlc] []c^ (HNO3) [h^ bs^lia_h j_lirc^_ 

(H2O2) omcha nb_ q_n [mbcha jli]_mm. 0.50 a i` m[gjf_ q[m 

gcr_^ qcnb 8 gL i` HNO3 [h^ f_n ni mn[h^ ip_lhcabn. Tb_ 

`iffiqcha ^[s, cn q[m b_[n_^ `il 1 bl [n 120 °C ih [ bin 

jf[n_ qcnb 4 gL H2O2 ohncf nb_ ^ca_mncih q[m ]ifilf_mm. An 

80 °C, nb_ l_mc^o_ q[m ^lc_^ [h^ ^cfon_^ qcnb bs^li]bfilc] 

[]c^ (HCf) [h^ `cfn_l_^. Tb_ l_mofnm i` nb_ AAS q_l_ ^_n_l-

gch_^ [m jjg ]ih]_hnl[ncih \[m_^ ih nb_ [p_l[a_ i` 3 

l_[^cham ch AAS (35).  

St[tcstc][f Ah[fyscs 

Aff nb_ n_mnm q_l_ ^ih_ ch 3 l_jfc][n_m. Tb_ ^[n[ q[m ^_n_l-

gch_^ [m [h [p_l[a_ i` 3 _rj_lcg_hnm (h=3) [h^ ][f]of[n_^ 

g_[h ± mn[h^[l^ ^_pc[ncih (SD) omcha Mc]limift Er]_f. Tb_ 

mn[ncmnc][f [h[fsmcm q[m j_l`ilg_^ \s ANOVA mchaf_ `[]nil 

[n p≤ 0.05 f_p_f ch Mc]limift Er]_f.  

 

R_sufts 

Pbyti]b_gc][f s]r__hcha 

Tb_ jl_m_h]_ i` mcahc`c][hn m_]ih^[ls g_n[\ifcn_m mo]b [m 

[fe[fic^, mn_lic^, jbfi\[n[hhch, n[hhch, `f[pihic^, n_lj_-

hic^, nlcn_lj_hic^, m[jihch, afs]imc^_ [h^ jb_hif q[m ]ih-

`clg_^ ch nb_ g_nb[hifc] \[le _rnl[]n i` G. sphaerogynum 

(T[\f_ 1). 

Pbsni]b_gc][f 

]ihmncno_hnm 
T_mn.R_[a_hn R_mofn 

Afe[fic^ 

  
  

Dl[a_h^ilff’m l_[-

a_hn 
+ 

M[s_l’m l_[a_hn + 

W[ah_l’m l_[a_hn + 

R_^o]cha moa[l F_bfcha’m n_mn - 

Sn_lic^ S[feiqmec n_mn + 

Pbfi\[n[hhch HCf n_mn + 

T[hhch F_Cf3 n_mn + 

Ff[pihic^ 

  

F_Cf3 n_mn + 

H2SO4 n_mn - 

T_lj_hic^ S[feiqmec n_mn + 

Tlcn_lj_hic^ H2SO4 n_mn + 

      

S[jihch Fi[g n_mn + 

Gfs]imc^_ 
K_ff_l-Kcffc[hc n_mn - 

Bilhnl[a_l’m n_mn + 

Pb_hif F_Cf3 n_mn + 

Pimcncp_ mcah (+) = Pl_m_hn; N_a[ncp_ mcah (-) = A\m_hn. 

T[\f_ 1. Pl_fcgch[ls jbsni]b_gc][f m]l__hcha i` g_nb[hifc] \[le _rnl[]n i` 
G. sphaerogynum  
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bnnjm:..jf[hnm]c_h]_ni^[s.ihfch_ 

Qu[htct[tcv_ _stcg[tcih i` jbyti]b_gc][f ]ihstctu_hts 

A]]il^cha ni nb_ l_mofn i` ko[hncn[ncp_ jbsni]b_gc][f 

[h[fsmcm, nin[f [fe[fic^ [h^ `f[pihic^ ]ihn_hnm i\n[ch_^ 

3.73% (0.093±0.025) [h^ 1.24% (0.031±0.019) sc_f^ l_mj_]-

ncp_fs. Tb_ nin[f m[jihch ]ihn_hn _rbc\cn_^ [ 12.94% 

(0.646±0.473) sc_f^. Tin[f n[hhch [h^ jb_hifc] ]ihn_hnm 

q_l_ 6.92112 ga TAE.a ^ls _rnl[]n (0.744±0.062) [h^ 

0.1666 ga GAE.a ^ls _rnl[]n (0.328±0.045) l_mj_]ncp_fs. 

Tb_ nin[f n_lj_hic^ ]ihn_hn i\n[ch_^ q[m 8.66% 

(0.173±0.066) sc_f^ (T[\f_ 2).  

GC-MS Ah[fyscs  

Tb_ \ci[]ncp_ ]igjioh^m jl_m_hn ch g_nb[hifc] \[le _r-

nl[]nm i` nb_ G. sphaerogynum q_l_ mbiqh ch Fca. 1. Tb_ l_-

n_hncih ncg_, gif_]of[l q_cabn, gif_]of[l `ilgof[ [h^ % i` 

j_[e [l_[ q_l_ c^_hnc`c_^ omcha nb_ NIST fc\l[ls [h^ jl_m_hn-

_^ ch T[\f_ 3. Tb_ cgjiln[hn \ci[]ncp_ ]igjioh^ jl_m_hn ch 

nb_ g_nb[hifc] \[le _rnl[]n q_l_ H_hnlc[]ihn[h_, X[h-

nbimch_, Ffoil_h_, Pb_h[hnbl_h_, N_ijbsn[^c_h_, B_h-

t_h_jlij[hic] []c^,3,5-\cm(1,1-^cg_nbsf _nbsf)-4-bs^lirs-

,g_nbsf _mn_l, 2,6,10,14-T_nl[g_nbsf-7-(3-g_nbsfj_hn-4-

_hsfc^_h_)j_hn[^_][h_, Z,Z-6,28-H_jn[nlc[]nihn[^c_h-2-ih_, 

1,1,6-Tlcg_nbsf-3-g_nbsf_h_-2-(3,6,10,13,14-j_hn[g_nbsf-3-

_nb_hsf-j_hn[^_]-4-_hsf)]s]fib_r[h_, M_nbsf 2-bs^lirs-

_c]im[hi[n_. 

DPPH `r__ r[^c][f s][v_hacha [ss[y 

Tb_ [hncirc^[hn jin_hnc[f i` \[le _rnl[]n q[m _p[fo[n_^ 

omcha nb_ DPPH [mm[s. DPPH `l__ l[^c][f m][p_hacha [mm[s 

i` ]ih]_hnl[ncihm (10-60 µa.gL) [h^ j_l]_hn[a_ chbc\cncih 

i` \[le _rnl[]n [h^ nb_ mn[h^[l^ [m]il\c] []c^ q_l_ jl_-

m_hn_^ ch T[\f_ 4. R[^c][f m][p_hacha [mm[s [n nb_ ]ih]_h-

nl[ncih i` 60 µa.gL, \[le _rnl[]n [h^ [m]il\c] []c^ mbiq_^ 

chbc\cncih i` 58.503±0.095% [h^ 71.055±0.064% l_mj_]-

ncp_fs. Tb_ IC50 p[fo_ i` \[le _rnl[]n [h^ mn[h^[l^ [m]il\c] 

[]c^ q_l_ 37.4479 µa.gL [h^ 20.9167 µa.gL l_mj_]ncp_fs 

nb[n ch^c][ncha [ aii^ [giohn i` [hncirc^[hn jin_hnc[f.  

 

Ass_ssg_ht i` gch_r[f ]iht_hts 

Tb_ l_mofn i` nb_ gch_l[f [h[fsmcm i` G. sphaerogynum \[le 

_rnl[]n q[m _hfcmn_^ (T[\f_ 5). Tb_ l_mofn mbiq_^ nb[n mi^c-

og (N[) b[^ nb_ bcab_mn gch_l[f ]ihn_hnm i` 10.552±0.343 

jjg `iffiq_^ \s ][f]cog (C[) [h^ jin[mmcog (K) ]ihn_hnm 

i` 8.972±0.310 jjg [h^ 7.230±0.086 jjg l_mj_]ncp_fs. 

Si^cog, ][f]cog [h^ jin[mmcog [l_ ih_ i` nb_ gimn cg-

jiln[hn gch_l[fm ch nb_ \i^s. K [h^ N[ b_fj ni g[chn[ch 

cihc] \[f[h]_, qbc]b b_fjm ni jl_p_hn bsj_ln_hmcih [h^ 

cgjlip_ \fii^ jl_mmol_ (36, 37). C[ b_fjm ni g[chn[ch 

n__nb, \ih_, \fii^ ]finncha [h^ gom]f_ ni ]ihnl[]n [h^ 

l_aof[n_ hilg[f b_[ln lbsnbgm [h^ h_lp_ `oh]ncih (38).  

 

Dcs]usscih 

Tb_ l_mofnm i` jl_fcgch[ls ko[fcn[ncp_ jbsni]b_gc][f 

m]l__hcha i` nb_ g_nb[hifc] _rnl[]n i` G. sphaerogynum 

\[le mbiq_^ nb_ jl_m_h]_ i` cgjiln[hn jbsni]b_gc][f 

]ihmncno_hnm mo]b [m [fe[fic^, `f[pihic^, mn_lic^, jbfi-

\[n[hhch, n[hhch, n_lj_hic^, nlcn_lj_hic^, m[jihch, afs]i-

mc^_ [h^ jb_hif nb[n qiof^ \_ cgjfc_^ ih nb_ c^_hnc`c][-

ncih i` h_q miol]_m i` jf[hnm [m jb[lg[]_onc][f [jjfc][-

ncihm. Tb_ ko[hncn[ncp_ jbsni]b_gc][f _mncg[ncih l_p_[f_^ 

[ bcab % sc_f^ i` m[jihch ]ihn_hn (12.94%) `iffiq_^ \s 

n_lj_hic^ ]ihn_hn (8.66%) [h^ [ aii^ ]ih]_hnl[ncih i` 

n[hhch ]ihn_hn i` 6.92112 ga TAE.a ^ls _rnl[]n 

(0.744±0.062) [h^ jb_hifc] ]ihn_hn i` 0.1666 ga GAE.a ^ls 

_rnl[]n (0.328±0.045) l_mj_]ncp_fs. Ih nb_ jl_m_hn mno^s, [ 

aii^ [giohn i` [fe[fic^m [h^ `f[pihic^m [fmi b[p_ \__h 

l_]il^_^. Igjiln[hn \cifiac][f []ncpcnc_m mo]b [m [hncirc-

^[hn, [hnc-ch`f[gg[nils, [hnc\[]n_lc[f [h^ [hncgc]li\c[f 

[]ncpcnc_m [l_ ehiqh ni _rcmn ch n_lj_hic^m, jb_hifm, `f[pi-

hic^m, m[jihchm, n[hhchm [h^ [fe[fic^m (39).  

 Tb_ gif_]of_ 1,1,6-Tlcg_nbsf-3-g_nbsf_h_-2-

(3,6,10,13,14-j_hn[g_nbsf-3-_nb_hsf-j_hn[g_nbsf-3-

_nb_hsf-j_hn[^_]-4-_hsf) ]s]fib_r[h_ qbc]b cm nb_ jlcg[-

ls ]igjioh^ c^_hnc`c_^ [m b[pcha jb[lg[]ifiac][f []ncpc-

nc_m mo]b [m [hncgc]li\c[f, [hnc-ch`f[gg[nils, [hnc][h]_l, 

[hnc[lnblcnc], [hncpcl[f qcnb nb_ bcab_mn j_[e [l_[ i` 2.263% 

`iffiq_^ \s nb_ ]igjioh^ B_ht_h_jlij[hic] []c^, 3,5-\cm

(1,1-^cg_nbsf _nbsf)-4-bs^lirs-, g_nbsf _mn_l qcnb nb_ j_[e 

[l_[ i` 1.091% nb[n b[m [hncirc^[hn [h^ [hnc`oha[f jlij_l-

nc_m `ioh^ ^olcha nb_ GC-MS [h[fsmcm. Flig nb_ GC-MS ^[-

n[, [ff nb_ c^_hnc`c_^ ]igjioh^m jimm_mm cgjiln[hn \cifia-

c][ffs []ncp_ ]igjioh^m mo]b [m [hncirc^[hnm, [hncnogil, 

[hncgc]li\c[f, [hnc-ch`f[gg[nils, [hnc`oha[f, ]sninirc] [h^ 

p[lciom jb[lg[]ifiac][f []ncpcnc_m qbc]b ]l_[n_m [ \[mcm 

`il ^_`chcha nb_ jf[hn'm jin_hnc[f \_h_`cnm ch g_^c]ch[f ch-

^omnlc_m (T[\f_ 3).  

 Tb_ DPPH `l__ l[^c][f m][p_hacha [mm[s q[m om_^ ni 

_r[gch_ [hncirc^[hn []ncpcns. Tb_ l_mofn mbiq_^ nb[n nb_ 

]ih]_hnl[ncihm i` g_nb[hifc] \[le _rnl[]nm b[^ mcahc`c][hn 

DPPH `l__ l[^c][f m][p_hacha _ff_]nm. Tb_ bcab_mn % chbc\c-

ncih (59.512±0.557) mbiq_^ ch 50 µa.gL `iffiq_^ \s 

58.503±0.095 % chbc\cncih ch 60 µa.gL qcnb [ jin_hn [hnc-

irc^[hn [giohn i` IC50 p[fo_. Folnb_l [mm[sm [l_ l_kocl_^ 

ni ehiq nb_ mcahc`c][h]_ i` nb_ [hncirc^[hn ][j[]cnc_m i` 

nb_ _rnl[]n. 

P[l[g_n_lm R_mofn 

Tin[f [fe[fic^ ]ihn_hn (% sc_f^) 
Tin[f `f[pihic^ ]ihn_hn (% sc_f^) 
Tin[f m[jihch ]ihn_hn (% sc_f^) 

Tin[f jb_hifc] ]ihn_hn (ga GAE.a) 
Tin[f n[hhch ]ihn_hn (ga TAE.a) 

Tin[f n_lj_hic^ ]ihn_hn (% sc_f^) 

0.093±0.025 
0.031±0.019 
0.646±0.473 
0.328±0.045 
0.744±0.062 

0.173±0.066 

T[\f_ 2. Tb_ nin[f [fe[fiĉ , `f[pihiĉ , m[jihch, jb_hifc], n[hhch [h  ̂ n_lj_hiĉ  
]ihn_hnm ch g_nb[hifc] \[le _rnl[]n i  ̀G. sphaerogynum  

Fca. 1. GC-MS ]blig[nial[g i` g_nb[hifc] \[le _rnl[]n i` G. sphaerogynum  

S[gjf_ q[m [h[fst_^ ch nbl__ l_jfc][n_m [h^ ^[n[ q_l_ ch^c][n_^ [m [h [p_l-
[a_ i` nbl__ n_mnm (h=3), g_[h ± mn[h^[l^ ^_pc[ncih (SD), [h^ nb_s q_l_ 
mcahc`c][hnfs ^cff_l_hn `lig _[]b inb_l [n p≤ 0.05 f_p_f (ANOVA mchaf_ n_mn). 
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Ih il^_l ni \_ b_[fnbs, nb_ bog[h \i^s l_kocl_m [ p[lc_ns i` 

gch_l[fm `ioh^ ch ^cff_l_hn p[lc_nc_m i` jf[hnm. Aj[ln `lig nbcm, 

jf[hnm jimm_mm gch_l[fm nb[n [l_ \_h_`c]c[f `il bog[hm [h^ 

mig_ nirc] g_n[fm qbc]b [l_ b[lg`of ni bog[h b_[fnb. Tb_ 

jl_m_h]_ i` b_[ps g_n[f nirc]cns ch jf[hnm g[s ]l_[n_ m_p_l_ 

jli\f_gm. Tb_ ^_n_lgch[ncih i` gch_l[f ]igjimcncih mbiq_^ 

nb_ bcab_mn ]ih]_hnl[ncih ch mi^cog (N[) _f_g_hnm `iffiq_^ 

\s ][f]cog (C[), jin[mmcog (K), clih (F_), g[ah_mcog (Ma), 

g[ha[h_m_ (Mh), [h^ f_mm ]ih]_hnl[ncih i` ]bligcog (Cl), 

f_[^ (P\) [h^ ][^gcog (C^). N[ g[chn[chm nb_ imginc] jl_m-

mol_ ch nb_ \i^s [h^ []ncp[n_m h_lp_m [h^ gom]f_ `oh]ncihm 

(40). K [h^ N[ g[chn[ch nb_ cihc] _kocfc\lcog nb[n b_fjm ni 

jl_p_hn bsj_ln_hmcih [h^ _hb[h]_m \fii^ jl_mmol_ (36, 37). 

Ma cm cgjiln[hn `il _htsg_ []ncp[ncih [h^ \ih_ `ilg[ncih 

[h^ C[ jf[sm [h cgjiln[hn lif_ [m [ ]ihmncno_hn i` \ih_m [h^ 

n__nb `ilg[ncihm, l_aof[ncih i` h_lp_m [h^ gom]f_m `oh]ncihm 

ch fcpcha ]_ffm [h^ b_fjm ch g_g\l[h_ `ilgof[ncha (40). F_ cm 

fche_^ ni b[_giafi\ch [h^ irsa_h nl[hmgcmmcih `lig nb_ 

foham ni ncmmo_ ]_ffm. Mh []ncp[n_m _htsg_m [h^ cm chpifp_^ ch 

ol_[ `ilg[ncih, b[_giafi\ch `ilg[ncih, b_fjcha ch nb_ h_lp-

iom msmn_g [h^ hilg[f \ih_ aliqnb (37, 41, 42). C^, P\ [h^ 

Cl [l_ hih-_mm_hnc[f _f_g_hnm ch \inb jf[hnm [h^ bog[hm c` cn 

]ihmcmnm i` bcab ]ih]_hnl[ncih. Tb_s [l_ l_mjihmc\f_ `il nirc] 

mo\mn[h]_m (43). Pf[hnm [l_ [ aii^ miol]_ i` jbsni]b_gc][fm 

[h^ gch_l[fm nb[n ][h \_ om_`of `il nb_ honl[]_onc][f ch^omnls. 

S_p_l[f chp_mnca[ncihm b[p_ `ioh^ _f_g_hn[f ]ihn_hn ch jf[hn 

_rnl[]nm nb[n q_ ]ihmog_ [m b_l\[f b_[fnb mojjf_g_hnm il 

g_^c]ch_ [h^ \ci]b_gc][f jli]_mm_m ch nb_ bog[h \i^s [l_ 

[ff_]n_^ \s g[]li [h^ nl[]_ _f_g_hnm (36, 37, 41). Tb_l_`il_, 

cn q[m _pc^_hn `lig nb_ l_mofnm nb[n nb_ jf[hnm qiof^ \_ `l__ i` 

b[lg`of g[n_lc[fm \_][om_ i` nb_ p_ls fiq ]ih]_hnl[ncih i` 

Cl, P\, [h^ C^ [h^ ]iof^ \_ cgjiln[hn gch_l[f ]ihmogcha 

jf[hnm ^o_ ni nb_ jl_m_h]_ i` nb_ cgjiln[hn gch_l[f _f_-

g_hnm.  

Sf. 
Ni. 

R_n_hncih 
ncg_ 

Cigjioh^ h[g_ P_[e [l_[ % 
Mif_]of[l 

q_cabn 
Mif_]of[l `il-

gof[ 
Bcifiac][f []ncpcns 

1 19.123 
H_hnlc[]ihn[h_ 

  
  

0.249 
  

436 
  

C31H64 

  
Ahnc-ch`f[gg[nils, [hncnogil [h^ [hncgc-

]li\c[f []ncpcnc_m (44) 

2 20.588 
X[hnbimch_ 

  
0.247 284 

C10H12N4O6 

  
Tb_l[j_onc] [h^ jb[lg[]ifiac][f jlij_l-

ns (45) 

3 23.139 
Ffoil_h_ 

  
0.473 

  
166 

C13H10 

  
Dloa ^_mcah (46) 

4 27.381 
Pb_h[hnbl_h_ 

  
0.608 

  
178 

C14H10 

  

Ah[fa_mc], [hncnommcp_, [hncg[f[lc[f, ]sni-
nirc], [hnc-]ihmncj[ncih, [hncirc^[hn, [hnc-

ch`f[gg[nils []ncpcns (47) 

5 28.141 N_ijbsn[^c_h_ 0.229 530 C20H38 
Ahnc-ch`f[gg[nils, [hncjsl_nc], [h[fa_mc], 

[hncirc^[hn, [hncgc]li\c[f, [hnc`oha[f, 
[hnc\[]n_lc[f []ncpcns (48-52) 

6 28.987 
B_ht_h_jlij[hic] []c^, 3,5-\cm
(1,1-^cg_nbsf _nbsf)-4-bs^lirs-, 

g_nbsf _mn_l 

1.091 
  

292 
C18H28O3 

  
Ahncirc^[hn, [hnc`oha[f (53-56) 

7 31.848 
2,6,10,14-T_nl[g_nbsf-7-(3-

g_nbsfj_hn-4-_hsfc^_h_) j_hn[-
^_][h_ 

0.468 
  

348 
C25H48 

  
Ahnc-ch`f[gg[nils, 

Ahncirc^[hn (57) 

8 33.849 
Z,Z-6,28-H_jn[nlc[]nihn[^c_h-2-

ih_ 
0.751 

  
530 C37H70O 

V[mi^cf[nils, ][l]chia_hc], [hncirc^[hn 
[]ncpcns (58, 59) 

9 35.174 

1,1,6-Tlcg_nbsf-3-g_nbsf_h_-2-
(3,6,10,13,14-j_hn[g_nbsf-3-

_nb_hsf-j_hn[^_]-4-_hsf)
]s]fib_r[h_ 

2.263 

  
442 C32H58 

Pb[lg[]ifiac][f []ncpcns, [hncgc]li\c[f, 
[hnc][h]_l, [hnc[lnblcnc], [hnc-

ch`f[gg[nils [h^ [hncpcl[f jlij_lnc_m (60, 
61) 

10 37.955 M_nbsf 2-bs^lirs-_c]im[hi[n_ 
0.275 

  
342 

  
C21H42O3 

Pb[lg[]_onc][f jlij_lns, [hncirc^[hn, 
[hnc-ch`f[gg[nils (62, 63) 

T[\f_ 3. I^_hnc`c_^ ]b_gc][f ]igjimcncih i` g_nb[hifc] \[le _rnl[]n i` G. sphaerogynum omcha GC-MS [h^ nb_cl \cifiac][f []ncpcns  

Cih]_hnl[ncih (µa.gL)   % chbc\cncih 

  B[le _rnl[]n Am]il\c] []c^ 

10 
20 
30 
40 
50 
60 

IC50(µa.gL) 

38.272±1.165 
44.080±0.586 
42.013±1.190 
51.070±0.794 
59.512±0.557 
58.503±0.095 

37.4479 

41.767±0.641 
59.143±0.109 
56.091±0.461 
62.072±0.346 
65.985±0.031 
71.055±0.064 

20.9167 

T[\f_ 4. DPPH [mm[s i` g_nb[hifc] \[le _rnl[]n i` G. sphaerogynum 

Tb_ m[gjf_ q[m [h[fst_^ ch nbl__ l_jfc][n_m [h^ ^[n[ q_l_ ch^c][n_^ [m [h 
[p_l[a_ i` nbl__ n_mnm (h=3), g_[h ± mn[h^[l^ ^_pc[ncih (SD) [h^ nb_s q_l_ 
mcahc`c][hnfs ^cff_l_hn `lig _[]b inb_l [n p≤ 0.05 f_p_f (ANOVA mchaf_ n_mn)  

Mch_l[fm R_mofn (jjg) 

Si^cog (N[) 
Pin[mmcog (K) 
C[f]cog (C[) 

M[ah_mcog (Ma) 

Ilih (F_) 
M[ha[h_m_ (Mh) 
Cbligcog (Cl) 

L_[^ (P\) 
C[^gcog (C^) 

10.552±0.343 
7.230±0.086 
8.973±0.310 
3.379±0.167 
4.026±0.076 

3.367±0.179 
0.162±0.011 
0.162±0.016 
0.009±0.002 

  

T[\f_ 5. Mch_l[f [mm_mmg_hn i` \[le i` G. sphaerogynum  

Tb_ m[gjf_ q[m [h[fst_^ ch nbl__ l_jfc][n_m [h^ ^[n[ q_l_ ch^c][n_^ [m [h 
[p_l[a_ i` nbl__ n_mnm (h=3), g_[h ± mn[h^[l^ ^_pc[ncih (SD), [h^ nb_s q_l_ 
mcahc`c][hnfs ^cff_l_hn `lig _[]b inb_l [n p≤ 0.05 f_p_f (ANOVA mchaf_ n_mn) 
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bnnjm:..jf[hnm]c_h]_ni^[s.ihfch_ 

Cih]fuscih 

Tb_ mno^s l_p_[f_^ nb[n jf[hn b[m [ jin_hnc[f miol]_ i` 

jbsni]b_gc][f ]ihmncno_hnm nb[n qiof^ \_ \_h_`c]c[f ni 

bog[hech^. Tb_ GC-MS [h[fsmcm domnc`c_m nb_ jl_m_h]_ 

i` cgjiln[hn \cifiac][f [h^ jb[lg[]ifiac][f jlij_lnc_m 

mo]b [m [hnc`oha[f, [hnc\[]n_lc[f, [hncirc^[hn, [hncgc-

]li\c[f, [hnc-ch`f[gg[nils, [hncg[f[lc[f, [h[fa_mc] [h^ 

]sninirc] []ncpcnc_m). Tbcm mno^s ][h m_lp_ [m [ \[mcm `il 

[^^cncih[f l_m_[l]b ih nb_ \cifiac][f []ncpcnc_m i` nb_ 

jf[hn. Tb_ DPPH [mm[s i` \[le _rnl[]n _rbc\cn_^ [ aii^ 

[giohn i` [hncirc^[hn ]igjioh^ qbc]b ]iof^ \_ om_-

`of ch nb_ jb[lg[]_onc][f [h^ g_^c]ch[f ch^omnls. Mch-

_l[f ^_n_lgch[ncih ch^c][n_^ nb_ jl_m_h]_ i` [ mcahc`c-

][hn hog\_l i` gch_l[f `[]nilm mo]b [m mi^cog (N[), 

][f]cog (C[), jin[mmcog (K), clih (F_), g[ah_mcog (Ma), 

g[ha[h_m_ (Mh) [h^ nb_ jf[hn ]iof^ \_ `l__ `lig nirc] 

mo\mn[h]_m ^o_ ni f_mm ]ih]_hnl[ncih i` b_[ps g_n[f 

mo]b [m C[^gcog (C^), Cbligcog (Cl) [h^ L_[^ (P\). 

Tbcm cm nb_ `clmn l_jiln ]cncha gch_l[f ]ihn_hnm [h^ ^_-

n[cf_^ jbsni]b_gc][f _p[fo[ncih, GC-MS [h^ [hncirc-

^[hn [h[fsmcm i` nb_ G. sphaerogynum. Folnb_l mno^c_m 

[l_ h__^_^ ni cmif[n_ \cifiac][ffs []ncp_ ]igjioh^m [m 

cgjiln[hn ch jb[lg[]ifiac][f ch^omnlc_m.  

 

A]ehiwf_^a_g_hts 

Tb_ [onbilm qiof^ fce_ ni _rn_h^ nb_cl mch]_lcns ni nb_ 

Amm[g Sn[n_ Bci^cp_lmcns Bi[l^ (ASBB) `il [ffiqcha om 

ni ]iff_]n mj_]cg_hm ch nb_ mno^s [l_[. Tb_ [onbilm 

qiof^ fce_ ni _rjl_mm nb_cl al[ncno^_ ni nb_ b_[^ i` nb_ 

D_j[lng_hn i` Bin[hs [h^ nb_ D_j[lng_hn i` Bcin_]b-

hifias [n Bi^if[h^ Uhcp_lmcns, Kiel[db[l `il jlipc^cha 

nb_ h_]_mm[ls `[]cfcnc_m `il nbcm l_m_[l]b. Tb_ `clmn [o-

nbil q[hnm ni nb[he nb_ Uhcp_lmcns Gl[hnm Ciggcmmcih 

`il nb_ N[ncih[f F_ffiqmbcj [h^ S]bif[lmbcj `il Hcab_l 

E^o][ncih i` ST Sno^_hnm (NFST) m]b_g_ (Aq[l^ Ni. 

202021-NFST-ASS-01128) [h^ nb_ Gip_lhg_hn i` Ih^c[, 

Mchcmnls i` Tlc\[f A``[clm, S]bif[lmbcj Dcpcmcih `il `ch[h-

]c[f [mmcmn[h]_ qcnb b_l Pb.D. Tb_ [onbilm qiof^ [fmi 

fce_ ni nb[he Bcin_]b P[le, IIT Goq[b[nc `il jlipc^cha 

nb_ GC-MS `[]cfcns [h^ CIF IASST, Goq[b[nc, Amm[g `il 

jlipc^cha nb_ AAS `[]cfcns.  
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