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A\str[]t   

Hydnocarpus alpina Wcabn cm [h _p_lal__h _h^[ha_l_^ g_^c]ch[f nl__ mj_-

]c_m i` W_mn_lh Gb[nm. S_p_l[f fi][f h[g_m [l_ [p[cf[\f_ \[m_^ ih nb_ ^cmnlc-

\oncih [giha nb_ mn[n_ ch Ih^c[ nb[n cm Til[nbc (K[hh[^[), M[l[p_nnc/M[linnc 

(M[f[s[f[g), Anno]b[he[f[c (T[gcf), K[mn_f (Hch^c). Hydnocarpus alpina b[m 

p_ls [jjl_]c[n_^ p[fo_ ch p[lciom g_^c]ch[f jlij_lnc_m fce_ [hnc-f[lpc]c^[f, 

[hnc-`__^[hn, [hncgc]li\c[f _n]. ^o_ ni nb_ jl_m_h]_ i` mcahc`c][hn ]b_gc][f 

]ihmncno_hnm. Tb_ m__^m i` nbcm nl__ mj_]c_m [l_ ]b[l[]n_lct_^ qcnb bcab 

gicmnol_ ]ihn_hn [h^ [l_ chnif_l[hn ni ^_mc]][ncih. Tb_s [l_ oh^_l l_][f]c-

nl[hn nsj_ m__^m. 

 Foffs g[nol_ H. alpina m__^m b[p_ 20% gicmnol_ ]ihn_hn ih b[lp_mn 

[h^ l_]il^_^ 80% a_lgch[ncih. Aft_l 2 q__em i` ^_mc]][ncih [n ij_h f[\il[-

nils ]ih^cncihm (28±2 °C [h^ 65% RH) nb_cl gicmnol_ ]ihn_hn [h^ j_l]_hn-

[a_ i` a_lgch[ncih ^_]l_[m_^ ni 10.2% [h^ 20 % l_mj_]ncp_fs. Cigjf_n_ 

fimm i` pc[\cfcns i]]oll_^ [n 10% gicmnol_ f_p_f. Tbcm ]f_[lfs ch^c][n_m nb_ 

l_][f]cnl[hn h[nol_ i` m__^m. Dcff_l_hn \ci]b_gc][f j[l[g_n_lm mo]b [m fcjc^ 

j_lirc^[ncih, f_[]b[n_ ]ih^o]ncpcns, [mm[s i` `l__ l[^c][f m][p_hacha _h-

tsg_m, [h[fsmcm i` jlcg[ls g_n[\ifcn_m fce_ nin[f mifo\f_ moa[lm, mn[l]b, ni-

n[f jlin_chm, [gchi []c^m, fcjc^m, jb_hifm _n]. q_l_ l_]il^_^ `il `ch^cha nb_ 

\ci]b_gc][f \[mcm i` ^_mc]][ncih ch^o]_^ ^[g[a_ ih m__^ pc[\cfcns. Tb_ l_-

mofnm i` nb_ mno^s l_p_[fm nb_ g_n[\ifc] ^cmnol\[h]_m [mmi]c[n_^ qcnb nb_ 

^_mc]][ncih i` m__^m [h^ mo]b j[l[g_n_lm ][h \_ ]ihmc^_l_^ [m g[le_lm `il 

[mm_mmcha nb_ m__^ pc[\cfcns. H_h]_, m[`_mn fiq gicmnol_ ]ihn_hn `il nb_ fiha 

n_lg mnil[a_ i` m__^m ][h \_ c^_hnc`c_^ `il nb_ ]ihm_lp[ncih i` nbcm _h^[h-

a_l_^ mj_]c_m i` W_mn_lh Gb[nm.    

 

K_ywor^s   

D_mc]][ncih, l_][f]cnl[hn, n_nl[tifcog, f_[]b[n_, fcjc^ j_lirc^[ncih    

 

Intro^u]tcon   

Tb_ W_mn_lh Gb[nm [l_ chn_lh[ncih[ffs l_]iahct_^ [m [ l_acih i` cgg_hm_ 

afi\[f cgjiln[h]_ `il nb_ ]ihm_lp[ncih i` \cifiac][f ^cp_lmcns. A mcahc`c][hn 

]b[l[]n_lcmnc] i` nb_ W_mn_lh Gb[nm cm nb_ _r]_jncih[ffs bcab f_p_f i` _h^_-

gcmg. Tb_ `il_mnm ch nb_ W_mn_lh Gb[nm [l_ qcnb lc]b ^cp_lmcns [h^ nb_ [l_[ cm 

`[]cha m_p_l_ nbl_[n [h^ _h^[ha_lg_hn ^o_ ni p[lciom jbsmc][f [h^ jbsmci-

fiac][f l_[mihm. O` ]iolm_, nbcm [fmi g[s \_ ^o_ ni [hnblijia_hc] l_[mihm. 

Si, ]ihm_lp[ncih i` iol jf[hn q_[fnb cm ongimn cgjiln[hn `il g[chn[chcha 

nb_ momn[ch[\f_ _hpclihg_hn. Sig_ jf[hnm [l_ `ioh^ ihfs ni nb_ W_mn_lh 

Gb[nm. I^_hnc`c][ncih i` nb[n j[lnc]of[l jf[hn mj_]c_m, cnm ]ihm_lp[ncih [h^ 

nb_cl l_mnil[ncih cm _ko[f ni nb_ ]ihm_lp[ncih i` nb_ qbif_ jijof[ncih. 
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 2    CHINTHU & RAVEENDRAN   

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

Hydnocarpus alpina Wcabn cm mo]b [h _p_lal__h _h^[h-

a_l_^ g_^c]ch[f nl__ mj_]c_m _h^_gc] ni W_mn_lh Gb[nm 

(29). S_p_l[f fi][f h[g_m [l_ nb_l_ \[m_^ ih nb_ ^cmnlc\o-

ncih [giha nb_ mn[n_ ch Ih^c[ nb[n cm Til[nbc (K[hh[^[), 

M[l[p_nnc/M[linnc (M[f[s[f[g), Anno]b[he[f[c (T[gcf), K[m-

n_f (Hch^c). Tbcm nl__ b[m p_ls [jjl_]c[n_^ p[fo_ ch p[lciom 

g_^c]ch[f jlij_lnc_m fce_ [hnc-f[lpc]c^[f, [hnc-`__^[hn, [hnc-

gc]li\c[f _n]. ^o_ ni nb_ jl_m_h]_ i` mcahc`c][hn ]b_gc][f 

]ihmncno_hnm. Tb_ m__^m i` Hydnocarpus alpina [l_ l_][f]c-

nl[hn ch h[nol_ [h^ fim_ nb_cl pc[\cfcns qcnbch [ `_q ^[sm 

[ft_l ^_n[]bg_hn `lig nb_ ginb_l jf[hn. Tb_ nl__ aliq-oj 

ni 8 g n[ff, nb_ nlohe [h^ \[le cm ^[le al_s, mfcabnfs lioab; 

\f[t_ fcabn il[ha_. Bl[h]b_m [h^ \l[h]bf_nm mo\n_l_n_, 

af[\liom, ^liijcha. L_[p_m mcgjf_, [fn_lh[n_, ^cmnc]biom; 

j_ncif_ 0.7-1.6 ]g fiha, mqiff_h [n \inb _h^m, ][h[fc]of[n_, 

af[\liom; f[gch[ 9-26 r 2.5-8.5 ]g, omo[ffs f[h]_if[n_, 

[j_r al[^o[ffs []ogch[n_ il mo\[]on_, \[m_ lioh^_^ il 

[]on_, mig_ncg_m mo\ [nn_ho[n_, g[lach _hncl_, ]ilc[-

]_iom, af[\liom; gc^lc\ l[cm_^ [\ip_; m_]ih^[ls h_lp_m 6-

11 j[clm, [m]_h^cha niq[l^m [j_r; n_lnc[ls h_lp_m l_nc]ofi-

j_l]oll_hn. Ffiq_lm ohcm_ro[f, mifcn[ls il ch mbiln `[m]c]f_m 

[h^ qbcn_ ch ]ifiol. Flocnm [h^ m__^m [l_ \_lls, afi\im_, ni 

6.5 ]g []limm, \liqh nig_hnim_, j_lc][lj qii^s; m__^m 

hog_liom. Ffiq_lcha [h^ `locncha: F_\lo[ls-Jofs. Tb_ 

]b_gc][f ]ihmncno_hnm `ioh^ ch nbcm mj_]c_m [l_ ]b[ofgii-

alc] []c^, bs^hi][ljc] []c^, [jca_hch, bs^hi][ljch, `cr_^ 

icfm, n[hhchm _n]. Inm ncg\_l cm aii^ `il ]ihmnlo]ncih jol-

jim_m [h^ cm om_^ `il B_[gm [h^ R[ft_lm. 

 Tb_ m__^m i` Hydnocarpus alpina nl__ ]ihn[ch bcab 

f_p_f i` `[nns icf qbc]b cm mcgcf[l ni ]b[ofgiial[ icf om_^ 

_rn_hmcp_fs ch nb_ nl_[ng_hn i` f_jlims [h^ inb_l ]on[h_-

iom ^cm_[m_m [h^ [fmi om_^ [m [h cffogch[hn. Tb_ S__^m [l_ 

[fmi ]b[l[]n_lct_^ qcnb bcab gicmnol_ ]ihn_hn [h^ [l_ ch-

nif_l[hn ni ^_mc]][ncih. Tb_ fimm i` pc[\cfcns ch l_][f]cnl[hn 

m__^m cm nb_ msh_la_nc] _ff_]n i` [ qc^_ l[ha_ i` g_n[\ifc] 

jli]_mm_m. Tb_m_ ch]fo^_ g_]b[hc][f mnl_mm_m ch^o]_^ \s 

nb_ l_gip[f i` q[n_l qbc]b ][h om_ mnlo]nol[f ]b[ha_m [n 

mo\ ]_ffof[l, ]_ffof[l [h^ ncmmo_ f_p_fm. In q[m moaa_mnm nb[n 

nb_ []ncpcnc_m i` g_n[\ifcn_m ch nb_ l_][f]cnl[hn m__^m [l_ 

[fn_l_^ \s ^lscha, l_mofncha ch nb_ fimm i` \cifiac][f []ncpcns 

(1). Tbom nb_ ko[hnc`c][ncih i` nbcm \ci - gif_]of_m (TSS, 

Sn[l]b, Plin_ch, Agchi []c^m [h^ Lcjc^m) ][h \_ m_lp_ [m 

nb_ g[le_lm ch [m]_ln[chcha nb_ m__^ pc[\cfcns. 

 Cihm_lp[ncih i` nbcm l_][f]cnl[hn nl__ mj_]c_m cm p_ls 

cgjiln[hn ^o_ ni cnm h[lliq _h^_gcmg. Hydnocarpus al-

pina cm mo]b [h _h^[ha_l_^ jf[hn qcnb l_][f]cnl[hn nsj_ 

m__^m. Tb_ m__^m [l_ g[chfs i` nqi nsj_m c_. ilnbi^ir [h^ 

l_][f]cnl[hn m__^m. R_][f]cnl[hn m__^m mb_^ [n bcab q[n_l 

]ihn_hn, [l_ ^_mc]][ncih m_hmcncp_ [h^ ][hhin \_ mnil_^ 

oh^_l ]ih^cncihm ]ihp_hncih[ffs _gjfis_^ `il ^_mc]][ncih

-nif_l[hn ilnbi^ir m__^m. R_][f]cnl[hn m__^m [l_ g_n[\ifc-

][ffs []ncp_ qb_h mb_^, qcnb bcab l[n_m i` l_mjcl[ncih [h^ [ 

bcab ^_al__ i` chnl[]_ffof[l ^cff_l_hnc[ncih. D_p_fijg_hn 

al[^_m al[^o[ffs chni a_lgch[ncih, qcnb hi joh]no[ncha 

koc_m]_hn j_lci^ [h^ g[hs l_][f]cnl[hn m__^m qcff a_lgc-

h[n_ c` g[chn[ch_^ [n nb_cl mb_^^cha q[n_l ]ihn_hn (30). 

 S__^ cm nb_ ihfs jlij[a[ncih niif `il nbcm mj_]c_m, 
nb_l_`il_ nb_ mno^s i` nb_ m__^m i` nbcm l[l_ g_^c]ch[f nl__ 

mj_]c_m cm i` ongimn cgjiln[h]_. N[lliq _h^_gcmg i` nb_ 

mj_]c_m [fmi g[e_m cn ni _rnch]ncih; b_h]_ nb_ h__^ `il ]ih-

m_lp[ncih [h^ l_mnil[ncih cm l_f_p[hn.    

 

M[t_rc[ls [n^ M_tbo^s   

Desiccation studies      

Tb_ g[nol_ `locnm i` H. alpina q_l_ ]iff_]n_^ `lig K_l[f[ 

mn[n_, Ih^c[. Tb_ `locnm chcnc[ncih mn[lnm ^olcha nb_ gihnbm 

i` J[ho[ls-F_\lo[ls. Bon g[nolcns [nn[ch [ft_l ^olcha l[chs 

m_[mih (Joh_- Jofs). Tb_ `locn g[nolcns [h^ `locn ^liijcha 

i]]olm. S__^m q_l_ ]iff_]n_^ `lig nb_ alioh^ [ft_l cnm h[n-

ol[f mb_^^cha. Tb_ m__^m [l_ ]ihmc^_l_^ g[nol_, qb_h nb_ 

m__^m [nn[ch_^ g[rcgog ^ls q_cabn (3), qb_h nb_s mn[ln 

mb_^^cha. Ciff_]n_^ m__^m q_l_ nb_h ^_-jofj_^ `il `olnb_l 

mno^c_m. 

Moisture content analysis         

Micmnol_ ]ihn_hn q[m ^_n_lgch_^ \s nb_ Liq Cihmn[hn Acl 

Op_h M_nbi^ (4). Fil ^ls q_cabn ^_n_lgch[ncih, nb_ m__^ 

g[n_lc[f q[m n[e_h ch [ jl_ - q_cab_^ \innf_ [h^ q_cab_^ 

ch [h _f_]nlihc] \[f[h]_, ^lc_^ ch [ bin [cl ip_h [n 103 0C 

`il 17 blm il gil_( ohncf nb_ ]ihmn[hn q_cabn q_l_ i\-

n[ch_^) . 

Leachate conductivity measurements        

Ef_]nlifsn_ f_[e[a_ q[m n_mn_^ \s n[echa nbl__ l_jfc][n_m i` 

n_h m__^m `il H. alpina oh^_l ^cff_l_hn ^_mc]][ncih j_lci^m 

( Ih ^[sm 1-20) Tb_ m__^m q_l_ jf[]_^ ch af[mm \_[e_l ]ih-

n[chcha 25 gf ^cmncff_^ q[n_l [h^ ]ip_l_^ ni l_^o]_ _p[ji-

l[ncih [h^ ]ihn[gch[ncih \s ^omn [h^ q_l_ e_jn ch f[\il[-

nils ]ih^cncih. Aft_l 24 blm nb_ m__^m q_l_ l_gip_^, nb_ 

_f_]nlc][f ]ih^o]ncpcns i` nb_ m__^ f_[]b[n_ q[m g_[mol_^ 

omcha [ ^cj ]_ff ]ih^o]ncpcns g_nl_ (Ssmnlihc]m, DDR nsj_ 

306) mj_]c`c] ]ih^o]n[h]_ q[m _rjl_mm_^ [m µm ]g -1 a -1. 

 G_lgch[ncih n_mn q_l_ ][llc_^ ion ch nbl__ l_jfc-

][n_m i` 30 m__^m ch _[]b liff_^ ch []c^ `l__ a_lgch[ncih 

j[j_l e_jn ch m__^ a_lgch[nil ]ih^cncihm 30 ± 2 ºC [h^    

65 % RH. 

Biochemical extraction and estimation       

Oh_ al[g `l_mb ncmmo_ m[gjf_ `lig ^cff_l_hn ^_mc]][ncih 

j_lci^ q[m bigia_hct_^ ch 80% _nb[hif. Higia_h[n_ 

q[m nb_h ]_hnlc`oa_^ [n 3000 ljg `il 10 gch. Tb_ l_mc^o_ 

q[m q[mb_^ [a[ch qcnb 80% _nb[hif. Tb_ pifog_ i` 

jiif_^ moj_lh[n[hn q[m hin_^ [h^ m_lp_^ [m nb_ miol]_ 

`il _mncg[ncih i` jb_hif (5) [h^ [gchi []c^ (6). A ehiqh 

pifog_ i` ]ig\ch_^ _nb[hif `l[]ncih q[m _p[jil[n_^ ni 

^lsh_mm [h^ nb_h nb_ l_mc^o_ q[m l_ ^cmmifp_^ ch ehiqh 

pifog_ i` ^cmncff_^ q[n_l \s omcha [ `ch_ jifcmb_^ af[mm li^ 

[h^ m_lp_^ [m nb_ miol]_ `il nin[f mifo\f_ moa[l _mncg[ncih 

(7). Tb_ f_ft ip_l l_mc^o_ q[m alioh^ qcnb 30% [h^ 15% 

P_l Cbfilc] A]c^ (PCA) l_mj_]ncp_fs [n 2 ncg_m, ]_hnlc`oa_^ 

[n 3000 ljg `il 10 gch _[]b [h^ ]ig\ch_^ moj_lh[n[hn 

om_^ `il nb_ _mncg[ncih i` mn[l]b (8). Fil jlin_ch _mncg[-

ncih, nb_ ncmmo_ q[m bigia_hct_^ ch ^io\f_ ^cmncff_^ q[n_l 

[h^ jl_]cjcn[n_^ qcnb Tlc Cbfili A]_nc] []c^ (TCA) [h^ _mnc-

g[n_^ `iffiqcha (9). 

Lipid extraction and estimation         

Lcjc^m q_l_ _rnl[]n_^ `iffiqcha nb_ g_nbi^ i` Bfcab [h^ 

https://plantsciencetoday.online
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Ds_l (10). Flig nb_ l[h^igct_^ m[gjf_ i` nb_ m__^, 1 ag 

^ls ncmmo_ qcnb [ jch]b i` []c^ q[mb_^ mn_lcfct_^ m[h^ ([m 

[h [\l[mcp_) q[m alioh^ ni [ `ch_ j[mn_ omcha giln[l [h^ 

j_mnf_ qcnb 10 gf i` ^cmncff_^ q[n_l. Tb_ mfolls q[m nl[hm-

`_ll_^ ni [ ]ihc][f `f[me (250 gf ][j[]cns) ]ihn[chcha 30 gf 

i` ]bfili`ilg: g_nb[hif gcrnol_ (2:1 p/p) [h^ gcr_^ q_ff. 

Tb_ `f[mem q_l_ ch]o\[n_^ `il ip_lhcabn ch ^[le [n liig 

n_gj_l[nol_ `il ]igjf_n_ _rnl[]ncih i` fcjc^m. Aft_l ch]o-

\[ncih nb_ mfolls q[m ]_hnlc`oa_^ [n 5000 ljg `il 15 gch 

[ft_l [^^cha 20 gf i` ^cmncff_^ q[n_l. Aft_l ]_hnlc`oa[ncih, 

i` nb_ 3 f[s_lm `ilg_^ nb_ ]f_[l fiq_l f[s_l i` ]bfili`ilg 

]ihn[chcha [ff nb_ fcjc^m q[m ][l_`offs ]iff_]n_^. Tbcm q[m 

nl[hm`_ll_^ ni jl_ q_cab_^ ]bch[ ^cmb [h^ ][l_`offs _p[ji-

l[n_^ ni ^lsh_mm [h^ ^_n_lgch_^ nb_ q_cabn. Tb_ ^cff_l-

_h]_ ch q_cabn a[p_m nb_ q_cabn i` nb_ fcjc^ [h^ _rjl_mm_^ 

[m ga nin[f fcjc^ ^.qn-1. 

Tetrazolium reduction activity       

A gi^c`c][ncih i` g_nbi^ ^_m]lc\_^ \s (11) q[m om_^. Tb_ 

mfcabnfs \lie_h m__^m, ch nlcjfc][n_m i` ]insf_^ih q_l_ 

om_^. S__^m ch]o\[n_^ ch 1% 2, 3, 5 - nlcjb_hsfn_nl[tifcog 

]bfilc^_ (ch 10gM mi^cog jbimjb[n_ \off_l jH 7.2) ch 

^[leh_mm `il 4 blm. Aft_l 3 q[mb_m ch ^cmncff_^ q[n_l, 5 gf 

[]_nih_ q[m [^^_^ [h^ ch]o\[n_^ [n liig n_gj_l[nol_ ch 

^[leh_mm `il 16 - 18 blm ni _fon_ nb_ `ilg_^ `ilg[t[h. Tb_ 

moj_lh[n[hn q[m `cfn_l_^ nblioab qb[ng[h Ni 1 `cfn_l j[-

j_l, [h^ nb_ ]ifiol q[m g_[mol_^ [n 480 hg a.^.qn. Tl_[n-

_^ _rnl[]nm `lig m__^m ch]o\[n_^ ch [\m_h]_ i` n_nl[tifc-

og m_lp_^ [m \f[he. 

Lipid peroxidation           

Lcjc^ j_lirc^[ncih q[m g_[mol_^ [m nb_ ]ih]_hnl[ncihm i` 

nbci\[l\cnolc] []c^ l_[]ncp_ mo\mn[h]_ (TBRS), _ko[n_^ 

qcnb g[fih ^c [f^_bs^_ (MDA) (12). Fl_mb ncmmo_ (500 ga) 

q[m bigia_h[n_^ ch 1 gf ^cmncff_^ q[n_l qcnb mn_lcfct_^ 

mcfc][ ch [ giln[l [h^ j_mnf_. Tqi gf i` 5% nbci\[l\cnolc] 

[]c^ (TBA) (jl_j[l_^ ch 20% nlc]bfili []_nc] []c^) q[m [^^-

_^ ni nb_ bigia_h[n_. Tbcm l_[]ncha gcrnol_ q[m ch]o\[n-

_^ ch [ \icfcha q[n_l \[nb `il 30 gch. A jche ]ifiol q[m 

^_p_fij_^ \s nb_ l_[]ncih i` p[lciom fcjc^ j_lirc^[ncih 

jli^o]nm (pct. MDA) qcnb TBA. Tb_ l_[]ncih no\_m q_l_ cg-

g_^c[n_fs chnli^o]_^ ni [ `l__t_l ([n 0 0C) `il 15 gch ni 

mnij nb_ l_[]ncih. Tb_ ]ifiol i` nb_ moj_lh[n[hn [ft_l ]_h-

nlc`oa[ncih ([n 3000 ljg `il 15 gch) q[m g_[mol_^ [n      

540 hg [h^ 600 hg l_mj_]ncp_fs. Aft_l mo\nl[]ncha nb_ [\-

mil\[h]_ i` nb_ hihmj_]c`c] ([n 540 hg) nb_ h_n [\mil\-

[h]_ q[m _rjl_mm_^ [n 540 hg a.` qn-1.i` nb_ ncmmo_. 

Extraction of enzymes        

Fl_mb ]insf_^ihm (1 ag) `lig nb_ m__^m q_l_ bigia_hcm_^ 

ch [ jl_ – ]bcff_^ giln[l [h^ j_mnf_ qcnb [ jch]b i` jolc`c_^ 

m[h^ [h^ 0.1 M ]if^ mi^cog jbimjb[n_ \off_l (jH 7.0). Tb_ 

bigia_h[n_ q[m ]_hnlc`oa_^ [n 5000 ljg `il 20 gch [h^ 

moj_lh[n[hn q[m jl_]cjcn[n_^ ch ]if^ []_nih_ (1:3 l[ncim) 

[h^ e_jn ch [h c]_ \[nb `il 30 gch. Tb_ j_ff_n q[m q[mb_^ 

qcnb []_nih_ nqc]_ [h^ l_ momj_h^_^ ch m[g_ \off_l [ft_l 

]igjf_n_ _p[jil[ncih i` []_nih_. C_hnlc`oa_^ [h^ nb_ 

]ig\ch_^ moj_lh[n[hn m_lp_^ [m nb_ _htsg_ miol]_ `il 

\inb j_lirc^[m_ [h^ jifs jb_hif irc^[m_. Aff _htsg_ _r-

nl[]ncihm q_l_ ][llc_^ ion [n 4 0C.  

P_roxc^[s_ [ss[y (H2O2 Oxc^or_^u]t[s_ E.C.1.11.1.7)     

P_lirc^[m_ []ncpcns q[m g_[mol_^ []]il^cha ni nb_ g_nb-

i^ i` (13), l_]il^cha nb_ ]b[ha_ ch [\mil\[h]_ [n 470 hg 

^o_ ni irc^[ncih i` ao[c[]if ch nb_ jl_m_h]_ i` bs^lia_h 

j_lirc^_. Tb_ [mm[s gcrnol_ (3 gf) ]ihn[ch_^ 0.1 M mi^cog 

jbimjb[n_ \off_l (jH 7.0), 0.02 M ao[c[]if [h^ _htsg_ 

_rnl[]n. Tb_ l_[]ncih q[m nlcaa_l_^ \s [^^cncih i` 13 gM 

H2O2 ni nb_ gcrnol_. Tb_ ]b[ha_ ch [\mil\[h]_ q[m l_]il^-

_^ ch [ UV-VIS mj_]nlijbinig_n_l (Pb[lg[mj_] UV-1700, 

Sbcg[^to, J[j[h) [n 470 hg. Tb_ _htsg_ []ncpcns _r-

jl_mm_^ [m ]b[ha_ ch [\mil\[h]_ gch -1 ga jlin_ch -1. 

Polypb_nol oxc^[s_ [ss[y (mono pb_nol, ^cby^roxy 

pb_nyl [l[ncn_: oxya_n Oxc^or_^u]t[s_ E C 1.14.18.1)    

Tb_ g_nbi^ i` (14) q[m `iffiq_^ ni _mncg[n_ jifs jb_hif 

irc^[m_ (O - ^c – jb_hif Orc^[m_) []ncpcns. Tb_ [mm[s gcr-

nol_ ]ihmcmnm i` 0.01 M ][n_]bif [h^ 0.1 M jlifch_ ch Si^c-

og jbimjb[n_ \off_l (jH 6.8). Jomn [ft_l nb_ [^^cncih i` 

_htsg_ _rnl[]n (gcr_^ koc]efs), nb_ ech_nc]m i` nb_ l_[]ncih 

q[m cgg_^c[n_fs l_]il^_^ [n 525 hg, \s omcha UV-VIS 

mj_]nlijbinig_n_l (Pb[lg[mj_] UV-1700, Sbcg[^to, J[-

j[h)  [h^ nb_ _htsg_ []ncpcns q[m ][f]of[n_^ [m nb_ chcnc[f 

fch_[l ]b[ha_ ch [\mil\[h]_ gch -1 ga jlin_ch -1. 

C[t[l[s_ [ss[y         

[) Pl_j[l[ncih i` []_nih_ jiq^_l          

S__^ ncmmo_m (1 a) q_l_ bigia_h[n_^ ch [ jl_ – ]bcff_^ 

\f_h^_l (giln[l) [h^ j_mnf_ qcnb ]bcff_^ []_nih_ (-20 0 C) 

_hioab ni ]ip_l nb_ ncmmo_. Tb_ bigia_h[n_ q[m `cfn_l_^ 

nblioab [ Bo]bh_l `ohh_f omcha qb[ng[h Ni.1 `cfn_l j[j_l. 

Tb_ j[mn_ q[m q[mb_^ nblc]_ qcnb ]bcff_^ []_nih_. Tb_ 

j[mn_ ih Wb[ng[h Ni.1 `cfn_l j[j_l q[m [cl ^lc_^ `il 1 bl. 

Tb_ jiq^_l cm mnil_^ ch ]ihn[ch_lm qcnb ncabn ][jm ch [ 

`l__t_l. Tbcm jiq^_l ][h \_ om_^ oj ni 6 gihnbm qcnbion 

fimm i` []ncpcns. Tb_ [mm[s q[m ^ih_ \s alch^cha ehiqh 

[giohn i` _htsg_ jiq^_l ch 5- 10 gf i` jbimjb[n_ \off_l 

(0.1 M [h^ jH 6.8) ch [ giln[l [h^ j_mnf_ [n 4 0C. Tb_ _r-

nl[]n q[m ]_hnlc`oa_^ [n 3000 ljg [n 4 0C `il [jjlijlc[n_ 

ncg_ (5gchon_m), [h^ nb_ ]f_[l moj_lh[n[hn m_lp_^ [m _h-

tsg_ miol]_. Plin_ch ]ihn_hn ch nb_ moj_lh[n[hn q[m _mnc-

g[n_^ (9) [h^ _rjl_mm_m nb_ mj_]c`c] []ncpcns. 

\) Amm[s i` ][n[f[m_ _htsg_         

C[n[f[m_ []ncpcns q[m g_[mol_^ []]il^cha ni nb_ gi^c`c_^ 
j_lg[ha[hig_nlc] g_nbi^ (15). Tb_ l_[]ncih gcrnol_ 

]ihn[ch_^ 3 gf jbimjb[n_ \off_l (0.1 M, jH 6.8), 1 gf bs-

^lia_h j_lirc^_ (1%) [h^ 1 gf i` _htsg_ _rnl[]n. Tb_ l_-

[]ncih gcrnol_ q[m ch]o\[n_^ `il 1 gch [n 25 0C.  

 Tb_ l_[]ncih q[m n_lgch[n_^ \s [^^cha 10 gf 2% 

H2SO4. Tbcm l_[]ncih gcrnol_ q[m ncnl[n_^ [a[chmn 0.01N 

KMhO4 ni _mncg[n_ nb_ l_mc^o[f H2O2, ohncf [ `[chn joljf_ 

]ifiol j_lmcmnm `il [n f_[mn 15 m_]ih^m. A^^ _htsg_ _rnl[]n 

ni mnij nb_ l_[]ncih ch ]ihnlif [fmi. Tb_ _htsg_ []ncpcns cm 

_rjl_mm_^ ch ohcn / a `.qn. oh^_l mn[h^[l^ [mm[s ]ih^cncihm. 

Statistical analysis       

Tb_ ^[n[ `lig ^cff_l_hn _rj_lcg_hnm q_l_ [h[fsm_^ `iffiq-
cha ih_ q[s Ah[fsmcm i` V[lc[h]_ (ANOVA) [h^ nb_ l[nci 

i\n[ch_^ q_l_ ]b_]e_^ `il mcahc`c][h]_ [n 1 [h^ 5 % jli\-

[\cfcns (P) f_p_f. Flig nbcm ][f]of[n_^ ANOVA, nb_ g_[hm i` 
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_[]b nl_[ng_hn q_l_ m_j[l[n_^ `iffiqcha nb_ f_[mn mcahc`c-

][h]_ Dcff_l_h]_ (LSD) \s Doh][h’m gofncjf_ l[ha_ n_mn [n 1 

[h^ 5% f_p_f.  

 

R_sults  

Fl_mb m__^m i` H. alpina ih b[lp_mn b[^ 20.1% gicmnol_ 
]ihn_hn. S__^ gicmnol_ ]ihn_hn [h^ `ch[f a_lgch[ncih j_l-

]_hn[a_ ^_]l_[m_^ ]ihmc^_l[\fs. Fl_mb m__^m i` nb_ mj_-

]c_m mbiq_^ 80% a_lgch[ncih. Aft_l 16 ^[sm, nb_ gicmnol_ 

]ihn_hn ^cjj_^ ni 10%, ]ihmc^_l_^ [m Clcnc][f Micmnol_ 

Cihn_hn [h^ nb_ a_lgch[ncih q[m l_^o]_^ ni 20% (T[\f_ 1). 

Tetrazolium reduction activity (Formazan formation)       

Tb_ ^_]l_[m_ ch gicmnol_ ]ihn_hn []]il^cha ni nb_ ^_mc]-

][ncih j_lci^ mbiq_^ ^cff_l_h]_ ch j[nn_lh [h^ ncg_ l_-

kocl_^ `il mn[chcha qcnb n_nl[tifcog ]bfilc^_ (TTC) mifo-

ncih. Fl_mb m__^m i` H. alpina (MC 20.1 %) mbiq_^ ^__j l_^ 

]ifiol ih ch]o\[ncih ch TTC `il 30-45 gch. Wcnb l_^o]ncih 

ch gicmnol_ ]ihn_hn, nb_ mn[chcha j[nn_lh mbiq_^ p[lc[-

ncihm [h^ niie gil_ ncg_ `il ]ifiol ^_p_fijg_hn (Fca. 1). 

Leachate conductivity       

Tb_ _f_]nlc][f ]ih^o]ncpcns g_[mol_g_hn mbiq_^ [h ch-

]l_[m_^ mifon_ f_[]b[n_ `lig nb_ m__^ ncmmo_m. Tb_ m__^ 

f_[]b[n_ ]iff_]n_^ `lig nb_ ^_mc]][n_^ H. alpina m__^m [n 

^cff_l_hn chn_lp[fm mbiq_^ [h ch]l_[m_ ch nb_ f_[]b[n_ ]ih-

^o]ncpcns q[m ]ill_f[n_^ qcnb nb_ ^_]l_[mcha gicmnol_ ]ih-

n_hn [h^ a_lgch[ncih. Ih ]ihnlif, nb_ m__^m i` H. alpina, nb_ 

mj_]c`c] ]ih^o]n[h]_ q[m ihfs 12.6 µm, \on [ft_l 384 blm 

(c._, 16 ^[sm) i` ^_mc]][ncih, nb_ f_[]b[n_ ]ih^o]ncpcns ch-

]l_[m_^ [fgimn 6 `if^ (75.6 µm) (Fca. 2). 

Lipid peroxidation        

Tb_ _rn_hnm i` fcjc^ j_lirc^[ncih ch m__^m i` H. alpina q_l_ 

g_[mol_^ ih nb_ \[mcm i` jli^o]ncih i` Tbci\[l\cnolc] []c^ 

R_[]ncp_ So\mn[h]_m (TBRS) ^olcha ^cff_l_hn ^_mc]][ncih/

^lscha nl_[ng_hnm. Tb_ jli^o]ncih i` TBRS cm [m [ l_mofn i` 

ch]l_[m_^ fcjc^ j_lirc^[ncih ch nb_ m__^m i` H. alpina ^ol-

cha nb_ _hncl_ ^_mc]][ncih j_lci^. Tbcm nl_h^ cm mcgcf[l ni 

nb[n i` gimn i` nb_ inb_l l_][f]cnl[hn m__^m (Fca. 3). 

Quantitative estimation of biomolecules during desicca-

tion         

Tin[f mifo\f_ moa[l (TSS) ]ihn_hn mbiq_^ [ al[^o[f ch-

]l_[mcha nl_h^, _mj_]c[ffs [ft_l 24 blm i` ^_mc]][ncih. Bon 

nb_ mn[l]b ]ihn_hn ch nb_ m__^m i` H. alpina q[m g[rcgog 

[n nb_ chcnc[f mn[a_m i` ^_mc]][ncih [h^ nb_h `iffiq_^ \s [ 

^_]l_[mcha nl_h^, `ch[ffs nb_ ]ihn_hn \_]ig_ mn[\cfct_^ 

(T[\f_ 2). Tb_ nin[f jb_hif ]ihn_hn q[m gchcgog [n nb_ 

chcnc[f mn[a_m i` ^_mc]][ncih, qb_h nb_ ^_mc]][ncih jli-

al_mm_^ nb_ ]ihn_hn i` jb_hif al[^o[ffs ch]l_[m_^. Scahc`c-

][hnfs bcab f_p_fm i` jlin_ch q_l_ jl_m_hn [n nb_ chcnc[f 

mn[a_m i` ^_mc]][ncih [h^ nb_h `iffiq_^ \s [ al[^o[f ^_-

]l_[m_. Scgcf[lfs, nb_ [gchi []c^m q_l_ gchcg[f [n nb_ chc-

nc[f mn[a_m i` ^_mc]][ncih `iffiq_^ \s [ mfcabn ch]l_[m_ [h^ 

`ch[ffs cn mbiq_^ [ ^_]fch_ [h^ l_[]b_m h_[lfs nb_ chcnc[f 

f_p_f. Tb_ [giohn i` fcjc^ cm mfcabnfs ch]l_[m_m qb_h nb_ 

^_mc]][ncih jlial_mm_m. Tb_l_[ft_l ni [ j[lnc]of[l j_lci^ 

nb_ ]ihn_hn i` fcjc^ ^_]l_[m_m [h^ `ch[ffs cn a_n mn[\cfct_^ 

(T[\f_ 2). 

D_sc]][tcon 
p_rco^s 
(D[ys) 

Mocstur_ 
]ont_nt (%)

± SE 

G_rmcn[tcon 
(%)±SE 

D[ys r_qucr_^ `or a_r-
mcn[tcon (G_rmcn[tcon 

_n_ray) 

1 20.1 ± 0.31*** 80 ±0.39*** 14 

4 19.3 ±0.12*** 75 ±0.33*** 18 

8 17.6 ± 0.12*** 50 ±0.34*** 25 

12 13.6 ± 0.08***  40 ±0.34*** 28 

16 10 ± 0.033*** 20 ±0.033*** 45 

20 3 ± 0.16*** NIL <<.. 

T[\l_ 1. D_mc]][ncih l_mjihm_ i` Hydnocarpus alpina m__^m  

± SE: Sn[h^[l^ Ellil i` nb_ M_[h  

Fca. 1. S__^ mn[chcha chn_hmcns qcnb l_mj_]n ni gicmnol_ ]ihn_hn i` m__^m i` H. 
alpina. 

Fca. 2. Cill_f[ncih i` ^_mc]][ncih j_lci^ qcnb f_[]b[n_ ]ih^o]ncpcns ch H. 
alpina.  

Desiccation periods 

Li
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n
 

Fca. 3. R_f[ncih \_nq__h nb_ _rn_hnm i` fcjc^ j_lirc^[ncih ch m__^m i` H. alpina 
qcnb ^_mc]][ncih/^lscha nl_[ng_hnm.  
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Enzyme activity during desiccation            

Tb_ [hncirc^[hn _htsg_m mbiq_^ bcab_l []ncpcns ^olcha 

nb_ chcnc[f j_lci^ i` ^_mc]][ncih. Tb_ []ncpcnc_m i` [ff nb_ 

nbl__ _htsg_m ^io\f_^ ^olcha ^_mc]][ncih (8-16) ^[sm. 

So\m_ko_hn ^_mc]][ncih l_mofnm [ mb[lj ^_]l_[m_ i` [ff i` 

nb_ _htsg_m. Tb_h, cn e__jm [ mn[nc] p[fo_. Cigj[l[ncp_fs 

nb_ []ncpcns i` ][n[f[m_ cm bcab ^olcha ^_mc]][ncih (T[\f_ 3).  

 

Dcs]usscon   

S__^ ^_mc]][ncih mno^c_m ch Hydnocarpus alpina a[oa_^ \s 

]b[ha_m ch `l_mb q_cabn [h^ gicmnol_ ]ihn_hn f_p_fm j_l-

n[chcha ni pc[\cfcns `iffiq_^ [ j[nn_lh i` nsjc][f l_][f]cnl[hn 

h[nol_. D_mc]][ncih m_hmcncp_ il ‘l_][f]cnl[hn’ m__^m ^i hin 

nif_l[n_ ^lscha [h^ [l_ b[l^fs mnil[\f_ (16). Cihm_ko_hnfs, 

nb_ om_ [h^ ]ihm_lp[ncih i` l_][f]cnl[hn-m__^_^ mj_]c_m, 

qbc]b ch]fo^_ mig_ _]ihigc][ffs cgjiln[hn jf[hnm, l_-

g[ch [ ]b[ff_ha_ (17). Ih H. alpina, nb_ gicmnol_ ]ihn_hn 

l_^o]_^ qb_h nb_ m__^m [l_ ^_mc]][n_^. Aft_l 16 ^[sm i` 

^_mc]][ncih, nb_ gicmnol_ ]ihn_hn l_^o]_^ ni 10 % qcnb 

20% a_lgch[ncih. Folnb_l, m__^ ^_mc]][ncih ^i_m hin mbiq 

[hs a_lgch[ncih. Tb_ ^_]l_[m_ ch a_lgch[ncih j_l]_hn[a_ 

cm ^o_ ni ^_mc]][ncih mnl_mm. Ih H. alpina, nb_l_ cm [ ^cl_]n 

]ill_f[ncih `ioh^ \_nq__h gicmnol_ ]ihn_hn [h^ a_lgch[-

ncih j_l]_hn[a_. c_, qb_h nb_ gicmnol_ ]ihn_hn cm bcab 

nb_h nb_ % i` a_lgch[ncih q[m [fmi bcab. Tbcm l_mofnm [l_ ch 

fch_ qcnb nb_ `ch^cham i` (2, 18) ch H. pentandra. 

 Ih H. alpina m__^m, nb_ jlifiha_^ ^_mc]][ncih mbiqm 

[h ch]l_[m_ ch mifon_ f_[e[a_. In g[s \_ ^o_ ni fimm i` 

g_g\l[h_ chn_alcns. Tb_ ]_ff g_g\l[h_ chn_alcns cm ]ih-

mc^_l_^ ih_ i` nb_ jlcg[ls jbsmcifiac][f _p_hnm i` m__^ 

^_n_lcil[ncih jli]_mm (19). M[rcgog mj_]c`c] ]ih^o]n[h]_ 

i` H. alpina m__^m q_l_ 75.6 µm q[m l_]il^_^ ^olcha nb_ 

16nb ^[s i` ^_mc]][ncih.) Liq ]ih^o]ncpcns g_[hm [ bcab-

ko[fcns m__^ [h^ bcab ]ih^o]ncpcns, nb[n cm al_[n_l m__^ 

f_[]b[n_, moaa_mnm nb[n f_mm `il]_ (19). Tb_ n_nl[tifcog 

(TTC) n_mn cm [fmi ehiqh [m [ \ci]b_gc][f n_mn om_^ ni _mnc-

g[n_ nb_ pc[\cfcns [h^ m__^ a_lgch[ncih. Ih H. alpina m__^m 

[n bcab gicmnol_ ]ihn_hn, mn[chm l[jc^fs ]igj[l_^ ni ^_m-

c]][n_^ ih_m. Tb_ ^_mc]][ncih [fmi [ff_]nm nb_ mn[chcha j[n-

n_lh [h^ nb_ `ilg[t[h `ilg[ncih [fmi ch^c][n_^ nb_ ^cff_l-

_hn ^_mc]][ncih j_lci^m [h^ nb_ fimm i` pc[\cfcns i` nb_ 

m__^m. 

 Ih]l_[m_ i` TSS ^olcha nb_ ]iolm_ i` m__^ ^_mc]][-

ncih ch H. alpina m__^m cm [ `_[nol_ l_f[n_^ ni nb_ ^_mc]][-

ncih m_hmcncp_ m__^m, qbc]b ch [al__g_hn qcnb nb_ `ch^cham 

ch nb_ m__^m i` ]i]i[, d[]e`locn [h^ n_[, qbc]b mbiq_^ [ 

^_]fch_ ch pc[\cfcns [h^ gicmnol_ f_p_f [mmi]c[n_^ qcnb ch-

]l_[m_^ f_[]b[n_ ]ih^o]ncpcns [h^ mifo\f_ ][l\ibs^l[n_ 

(20). Tb_ jl_m_hn mno^s l_p_[f_^ nb[n nb_ mcahc`c][hn ^_-

]l_[m_ ch mn[l]b ^olcha ^_mc]][ncih cm ch fch_ qcnb nb_ i\-

m_lp[ncihm (21). Aft_l b[lp_mn, nb_ m__^m i` H. alpina [l_ 

g_n[\ifc][ffs []ncp_ qcnb bcab f_p_fm i` ][l\ibs^l[n_m _m-

j_]c[ffs mn[l]b [h^ moa[lm. Scgcf[lfs jlin_ch [h^ fcjc^ ]ih-

n_hn q_l_ [fmi l_]il^_^. Emncg[ncih i` jlin_ch ch H. alpina 

m__^m l_p_[f_^ mcahc`c][hn l_^o]ncih ch nin[f jlin_chm. R_-

^o]_^ f_p_f i` nin[f jlin_ch ]ihn_hn ^olcha ^_mc]][ncih ch 

H. alpina m__^m cm ch ]ih`ilgcns qcnb nb_ l_mofnm (22) ch 

Hopea parviflora [h^ Vateria indica (23, 24). Tb_ ^_]l_[m_ 

i` jlin_ch f_p_fm l_]il^_^ q[m ]ich]c^_^ qcnb [h ch]l_[m_ 

i` [gchi []c^m ^olcha nb_ chcnc[f j_lci^ i` ^lscha. In q[m 

moaa_mn_^ nb[n nb_ [gchi []c^ `ilg[ncih ch nb_ chcnc[f j_lc-

i^ i` ^lscha, ^o_ ni nb_ ^_al[^[ncih i` jlin_chm jli]__^_^ 

niq[l^m nb_ hihpc[\f_ h[nol_ i` nb_ m__^m (21). Tb_ fcjc^ 

]ihn_hn ch H. alpina m__^m cm p_ls bcab ^olcha nb_ chcnc[f 

j_lci^ i` ^_mc]][ncih [h^ nb_ qc^_mjl_[^ i]]oll_h]_ i` 

nbcm ch]l_[m_ [h^ cnm lif_ ]fim_fs [mmi]c[n_^ qcnb cnm g_g-

\l[h_ chn_alcns. Tb_ jl_m_hn i\m_lp[ncih ih nb_ f_p_f i` 

fcjc^m ^_]l_[m_^ qcnb ^_mc]][ncih ^l[qm j[l[ff_f qcnb nb_ 

mno^s ch H. pentandra (18). 

 Tb_ [hncirc^[hn msmn_g jf[sm [ e_s lif_ ch m][p_ha-
cha _r]_mm l_[]ncp_ irsa_h mj_]c_m (ROS) ^olcha m__^ ^_m-

c]][ncih (25). Uh^_l hilg[f q[n_l ]ihn_hn, nb_ \cifiac][f 

jli^o]ncih [h^ _fcgch[ncih i` `l__ l[^c][fm g[chn[ch ^s-

h[gc] _kocfc\lcog, \on qb_h m__^m [l_ mo\d_]n_^ ni q[n_l 

mnl_mm, nb_ _f_]nlih nl[hm`_l i` ]_ffm cm \fi]e_^, mi mnl_mm 

][h a_h_l[n_ [h^ ][om_ _r]_mmcp_ []]ogof[ncih i` l_[]ncp_ 

irsa_h mj_]c_m (O2, H2O2, OH [h^ O2) (26). Soj_lirc^_ ^cm-

gon[m_ (SOD), j_lirc^[m_ (POD), Pifs jb_hif irc^[m_ [h^ 

D_sc]][tcon 
 p_rco^s  (D[ys) 

Tot[l solu\l_ sua[r  
ma a-1 ^.wt ± SE 

St[r]b  
ma a-1 ^.wt ± SE 

Tot[l pb_nol  
 ma a-1 ^.wt ± SE 

Prot_cn  
ma a-1 ^.wt ± SE 

Amcno[]c^  
 ma a-1 ^.wt ± SE 

Lcpc^  
ma a-1 ^.wt ± SE 

1 2.971 ±0.05* 77.66±10.20* 4.75 ± 0.05* 37.8 ± 0.51* 5.2 ± 0.1** 304 ± 0.125 

4 5.3  ± 0.20* 76.12±10.05* 8.64 ± 0.80* 35.66 ±8.41* 8.2 ± 0.20* 306 ± 1.20 

8 10.2 ±  0.25* 74.32 ± 9.10* 9.25 ± 0.21* 24.4 ± 0.26* 8.7 ± 1.01 301 ± 1.00 

12 14.32 ±0.22* 69.01 ± 8.17 10.21±0.25* 24.3 ± 0.29* 8.6 ± 0.21* 294 ± 0.221 

16 18.58 ±0.31* 62.21 ± 8.01 10. 01±0.10* 21.8± 1.06 6.9 ± 0.10* 290 ± 0.220 

20 20 ± 0. 50* 61.02±7.09** 12.46 ±0.21* 21.7 ± 0.30* 5.8 ± 0.30* 284 ± 0.22 

T[\l_ 2. Qo[hncn[ncp_ _mncg[ncih i` \ci gif_]of_m ^olcha ^_mc]][ncih i` Hydnocarpus alpina m__^m  

± SE: Sn[h^[l^ Ellil i` nb_ M_[h, Scahc`c][h]_ f_p_f *  

D_sc]][tcon 
p_rco^s  
(D[ys) 

P_roxc^[s_ 
[]tcvcty 

(A470/ mcn./ma 
prot_cn) 

Poly pb_nol 
oxc^[s_ (A525/ 
mcn./ma pro-

t_cn) 

C[t[l[s_ (Unct 
p_r am.`wt) 

1 0.088 ± 0.07** 0.007 ± 0.002*** 0.003 ± 0.001*** 

4 0.10  ± 0.02* 0.087 ± 0.027** 0.138 ± 0.012*** 

8 0.364 ± 0.04* 0.112 ± 0.16* 0.933 ± 0.13* 

12 0.302 ± 0.02* 0.120 ± 0.02** 0.871 ± 0.12* 

16 0.091 ± 0.08** 0.031 ± 0.001*** 0.051 ± 0.10* 

20 0.086 ± 0.06** 0.008 ± 0.004*** 0.004 ± 0.002*** 

T[\l_ 3. ROS – Ahnc irc^[hn _htsg_ [mm[s ^olcha ^_mc]][ncih i` Hydnocarpus 
alpina m__^m  

± SE: Sn[h^[l^ Ellil i` nb_ M_[h  
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inb_l [hncirc^[hn _htsg_m jf[s [h _rnl_g_fs cgjiln[hn 

lif_ ch m][p_hacha _r]_mm ROS (27). Ih H. alpina m__^m, nb_ 

[]ncpcnc_m i` POD, PPO q_l_ _hb[h]_^ ^olcha nb_ chcnc[f 

j_lci^ i` ^lscha oj ni 8nb ^[s i` ^_mc]][ncih. Tb_ ][n[f[m_ 

[]ncpcns mbiqm mcgcf[l j[nn_lh. Tb_ []ncpcns i` ][n[f[m_ q[m 

]igj[l[ncp_fs bcab_l nb[h inb_l 2 _htsg_m ^olcha ^_mc]-

][ncih. Am nb_m_ _htsg_m \[mc][ffs `oh]ncih [m `l__ l[^c][f 

m][p_hacha _htsg_m, ^olcha chcnc[f j_lci^ i` ^lscha nb_l_ 

g[s \_ [h ch]l_[m_^ f_p_f i` `l__ l[^c][fm [h^ ch]l_[m_^ 

[]ncpcnc_m i` POD, PPO [h^ CAT `il m][p_hacha nb_ `l__ l[^-

c][f nb_l_\s e__jcha nb_ m__^ pc[\f_ oj ni [ ]_ln[ch f_p_f. 

Scgcf[l _htsg[nc] ]b[ha_m q_l_ `ioh^ ch H. pentandra [h^ 

ch Ginkgo biloba (18, 28).  

 

Con]luscon   

Tb_ jbsmcifiac][f [m q_ff [m \ci]b_gc][f mno^c_m jlipc^_ 

`clg _pc^_h]_ nb[n nb_ m__^m i` H. alpina _rbc\cn l_][f]c-

nl[hn m__^ pc[\cfcns ]b[l[]n_lcmnc]m. Tb_ jl_m_hn mno^s l_-

p_[f_^ nb[n nb_ m__^ ^_mc]][ncih ch^o]_ ^l[mnc] g_n[\ifc] 

p[lc[ncihm, _mj_]c[ffs nb_ f_p_f i` nin[f mifo\f_ moa[l, jli-

n_ch [h^ fcjc^ ]ihn_hnm.  Ih]l_[m_^ fcjc^ j_lirc^[ncih l[n_, 

[]ncpcnc_m i` `l__ l[^c][f m][p_hacha _htsg_m, _f_]nlifsn_ 

f_[e[a_ _n]. gcabn i]]ol qcnb nb_ ^_mc]][ncih i` m__^m. 

Tbom []ncp_ g_n[\ifcmg [h^ l_f[n_^ ]b[ha_m i]]ol ^olcha 

^_mc]][ncih i` m__^m g[s \_ ]ihmc^_l_^ [m nb_ g[le_lm `il 

^_n_]ncha m__^ pc[\cfcns. G_lgch[ncih mno^c_m q_l_ ][llc_^ 

ion [ft_l ^_mc]][ncih, qbc]b l_p_[fm nb[n nb_ []c^ `l__ a_l-

gch[ncih j[j_l [h^ lcp_lch_ micf a[p_m nb_ g[rcgog 

aliqnb i` nb_ nl__ mj_]c_m.   
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