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A\str[]t 

N[hig[n_lc[f chhip[ncih cm nb_ jlcg[ls ][n[fsmn i` [^p[h]_g_hn ch 

h[hin_]bhifias. Afnbioab nb_l_ [l_ g[hs ehiqh ]b_gc][f jli]_mm_m `il 

]l_[ncha h[hij[lnc]f_m nb[n om_ b[lg`of mo\mn[h]_m, cn cm hiq gil_ 

cgjiln[hn nb[h _p_l ni om_ jli]_mm_m nb[n [l_ m[`_l, al__h_l, [h^ gil_ 

_hpclihg_hn[ffs `lc_h^fs. Tb_ ai[f i` l_m_[l]b ch nbcm `c_f^ cm ni om_ ^cp_lm_ 

fc`_ `ilgm [m "h[hij[lnc]f_ `[]nilc_m." Pbsni]b_gc][fm ][h ]ihp_ln m[fn chni 

nb_ [jjlijlc[n_ h[hij[lnc]f_m nb[hem ni nb_cl l_aof[l \cimshnb_nc] lion_m. Ih 

l_]_hn s_[lm, al__h ]b_gcmnls g_nbi^m `il nb_ mshnb_mcm i` g_n[ffc] 

h[hij[lnc]f_m b[p_ _g_la_^ [m [ `l_mb [h^ _r]cncha [l_[ i` mno^s. M_n[f 

h[hij[lnc]f_m, ch]fo^cha aif^ (Ao), mcfp_l (Aa), clih (F_), [h^ ][^gcog (C^) 

[fiha qcnb ]_ln[ch irc^_m, ][h \_ mshnb_mct_^ omcha [ p[lc_ns i` ]b_gc][f [h^ 

jbsmc][f n_]bhcko_m [m q_ff [m \cifiac][f n_]bhcko_m ][llc_^ ion omcha jf[hnm. 

In b[m \__h ^cm]ip_l_^ nb[n g_nbi^m chpifpcha jf[hn-g_^c[n_^ mshnb_mcm [l_ 

[ gil_ _ffc]c_hn [h^ ]imn-_ff_]ncp_ q[s ni ]l_[n_ nb_m_ g_n[f h[hij[lnc]f_m. 

Tb_ jf[hn-g_^c[n_^ h[hij[lnc]f_m [l_ om_^ [m jin_hnc[f jb[lg[]_onc][f 

[a_hnm `il g[hs ^cm_[m_m, ch]fo^cha b_j[ncncm, ][h]_l, g[f[lc[, [h^ HIV. Do_ 

ni nb_ bcab_l _ffc][]s [h^ `_q_l mc^_ _ff_]nm i` h[hi^loam ]igj[l_^ ni inb_l 

]igg_l]c[f ][h]_l ^loam, nb_ mshnb_mcm i` h[hij[lnc]f_m n[la_ncha \cifiac][f 

j[nbq[sm b[m a[ch_^ nl_g_h^iom jijof[lcns. Tbcm l_pc_q j[j_l [cgm ni 

]ip_l nb_ ^cff_l_hn al__h g_nbi^m `il nb_ \cia_h_mcm i` nb_m_ h[hij[lnc]f_m, 

nb_ ^cff_l_hn ]igjioh^m [h^ m[fnm om_^, [h^ nb_ g_n[fm i\n[ch_^. 

Ufncg[n_fs, nb_ mcahc`c][h]_ [h^ jlimj_]nm i` nb_m_ g_n[f h[hij[lnc]f_m 

_mj_]c[ffs ch nb_ `c_f^m i` g_^c]ch_, jb[lg[]ifias, ^loa ^_mcahcha, [h^ ^loa 

^_fcp_ls _hach__lcha qcff [fmi \_ ]igg_hn_^ ih.  
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Ihtri^u]tcih 

N[hin_]bhifias cm nb_ [l_[ i` m]c_h]_ [h^ _hach__lcha nb[n `i]om_m ih 
g[n_lc[fm qcnb ^cg_hmcihm i` f_mm nb[h ih_-boh^l_^nb i` [ h[hig_n_l (1). 

D_mjcn_ \_cha h_q, ^c]ncih b[m \__h _rn_hmcp_fs om_^ ni jli^o]_ gil_ 

_ff_]ncp_ n_]bhifias. Do_ ni cnm om_m ch nb_ `c_f^m i` _f_]nlihc] mnil[a_ 

msmn_gm, \cin_]bhifias (2), g[ah_nc] m_j[l[ncih [h^ jl_]ih]_hnl[ncih i` 

n[la_n [h[fsn_m (3), n[la_n_^ ^loa [^gchcmnl[ncih (4), [h^ p_bc]f_m `il a_h_ 

[h^ ^loa ^_fcp_ls (5), h[hin_]bhifias b[m l_]_hnfs a[ch_^ nb_ mojjiln i` 

p[lciom ch^omnlc[f m_]nilm. Cihm_ko_hnfs, nb_m_ j[lnc]f_m b[p_ nb_ jin_hnc[f 
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bnnjm://jf[hnm]c_h]_ni^[s.ihfch_ 

ni b[p_ [ mo\mn[hnc[f cgj[]n ih mi]c_ns acp_h nb_ qc^_ 

l[ha_ i` [jjfc][ncihm(6) (Fca.1) 

 Tb_ \cimshnb_nc] [jjli[]b ift_h chpifp_m mcgjf_ 

m][fcha qcnbion bcab n_gj_l[nol_m, jl_mmol_m, il b[lg`of 

]b_gc][fm [h^ oncfct_m l_miol]_m nb[n [l_ \inb ]imn- [h^ 

_hpclihg_hn[ffs `lc_h^fs (7). In b[m \__h ]f[cg_^ nb[n [ 

p[lc_ns i` \ci`[]nilc_m, ch]fo^cha jf[hnm, [fa[_, [h^ ^cp_lm_ 

gc]liila[hcmgm fce_ \[]n_lc[, []nchigs]_n_m, `ohac, 

pclom_m, [h^ s_[mn, b[p_ nb_ mj_]c[f [\cfcns (8) ni ]l_[n_ 

g_n[ffc] h[hij[lnc]f_m. Ih a_h_l[f, \cil_^o]ncih [h^ 

\cimiljncih, qbc]b _h[\f_ nb_ g_n[f-j_jnc^_ chn_l[]ncih 

(]_ff q[ff), [l_ nb_ nqi \cia_hc] jli^o]ncih mnl[n_ac_m ni 

]l_[n_ g_n[f h[hij[lnc]f_m (9). Tb_m_ jli]_mm_m l_^o]_ 

g_n[ffc] cihm chni [ \cifiac][ffs mn[\f_ `ilg. Tb_ 

[^p[hn[a_m i` ]imn-_ff_]ncp_ \cia_hc] g_nbi^m ip_l inb_l 

mn[n_^ nl[^cncih[f g_nbi^m ch]fo^_ nb_ h__^ `il [ liig 

qcnb nb_ jlij_l n_gj_l[nol_ [h^ [ngimjb_l_, [m q_ff [m 

_hpclihg_hn[ffs `lc_h^fs n_]bhifias [h^ hih-nirc] mifp_hn 

(10). Tb_ ai[f i` al__h h[hij[lnc]f_ mshnb_mcm cm ni l_^o]_ 

q[mn_ jli^o]ncih [h^ jligin_ momn[ch[\cfcns (5). 

 Tb_ g[dilcns i` h[hij[lnc]f_m om_^ ch \cin_]bhifias 

b[p_ j[lnc]f_ ^c[g_n_lm \_nq__h 10 [h^ 500 hg, m_f^ig 

_r]__^cha 700 hg. B_][om_ i` nb_cl mg[ff mct_, nb_m_ 

j[lnc]f_m ][h chn_l[]n qcnb \cigif_]of_m \inb chmc^_ [h^ 

ionmc^_ i` ]_ffm ch m_p_l[f q[sm nb[n ][h \_ chn_ljl_n_^ [h^ 

fche_^ ni p[lciom \ci]b_gc][f [h^ jbsmci]b_gc][f 

jlij_lnc_m i` nb_m_ ]_ffm. Scgcf[l ni biq cn qiof^ b[p_ 

m_p_l[f [^p[hn[a_m ip_l ]ihp_hncih[f jb[lg[]ifiac][f 

[a_hnm c` om_^ ch hihchp[mcp_ cg[acha [h^ ^loa ^_fcp_ls 

msmn_gm (6). Ih ]igj[lcmih ni ]ihp_hncih[f ^loa ^_fcp_ls 

g_nbi^m, h[hij[lnc]f_m b[p_ [^p[hn[a_m. Tb_ ][j[]cns ni 

\_ n[cfil_^ ni p[lc_^ mct_m, mb[j_m, [h^ `oh]ncihm cm nb_ `clmn 

[h^ gimn i\pciom \_h_`cn i` h[hij[lnc]f_m. Tb_s ][h \_ 

[fn_l_^ qcnb n[la_ncha gif_]of_m il fi[^_^ qcnb ^cff_l_hn 

g_^c][ncihm ni ^_fcp_l nb_l[j_onc] [a_hnm mcgofn[h_iomfs 

[h^ ih n[la_n. Plcg[lcfs, nb_ jli^o]ncih i` aif^ 

h[hij[lnc]f_m nb[n n[la_n nogilm ni ^_n_]n ch pcpi R[g[h 

m][nn_lcha q[m chp_hn_^(10). Tbcm l_pc_q jlipc^_m [ \[mc] 

ip_lpc_q i` h[hij[lnc]f_m, nb_cl mshnb_mcm, [h^ nb_ `[]nilm 

nb[n ][h ch`fo_h]_ nb_ jli^o]ncih i` p[lciom h[hij[lnc]f_m. 

In [fmi ^cm]omm_m nb_ _ff_]ncp_h_mm i` h[hij[lnc]f_m ch nb_ 

jb[lg[]_onc][f `c_f^. In b_fjm ni ijncgct_ ih_’m ]bic]_ i` 

g_nbi^ i` mshnb_mcm []]il^cha ni nb_ `oh]ncih, _ffc]c_h]s, 

[h^ [jjlijlc[ncih.   

N[hij[rtc]f_s 

N[hij[lnc]f_m [l_ nchs j[lnc]f_m qcnb ^cg_hmcihm nsjc][ffs 

l[hacha `lig 1 ni 100 h[hig_nl_m (hg). Tb_s ][h \_ 

mshnb_mct_^ `lig [ qc^_ l[ha_ i` g[n_lc[fm, ch]fo^cha 

g_n[fm, g_n[f irc^_m, jifsg_lm, [h^ ][l\ih-\[m_^ 

mo\mn[h]_m, [giha inb_lm. N[hij[lnc]f_m _rbc\cn ohcko_ 

jbsmc][f [h^ ]b_gc][f jlij_lnc_m ^o_ ni nb_cl mg[ff mct_ 

[h^ bcab mol`[]_ [l_[-ni-pifog_ l[nci, m_nncha nb_g [j[ln 

`lig nb_cl \ofe ]iohn_lj[lnm (11). 

 Pbsmc][f Plij_lnc_m i` N[hij[lnc]f_m ch]fo^_ (c) Sct_-

D_j_h^_hn Plij_lnc_m (N[hij[lnc]f_m ift_h ^cmjf[s mct_-

^_j_h^_hn jlij_lnc_m. Am nb_cl mct_ ^_]l_[m_m, nb_cl 

jlij_lnc_m ][h ]b[ha_ ^l[g[nc][ffs. Fil _r[gjf_, nb_ 

]ifiol i` aif^ h[hij[lnc]f_m ][h mbcft `lig l_^ ni \fo_ [m 

nb_cl mct_ ^_]l_[m_m.), (cc) L[la_ Sol`[]_ Al_[ (N[hij[lnc]f_m 

b[p_ [h _r]_jncih[ffs f[la_ mol`[]_ [l_[ ]igj[l_^ ni nb_cl 

pifog_, g[echa nb_g bcabfs l_[]ncp_. Tbcm jlij_lns cm 

[^p[hn[a_iom ch [jjfc][ncihm fce_ ][n[fsmcm, qb_l_ [ 

al_[n_l mol`[]_ [l_[ _hb[h]_m ][n[fsnc] []ncpcns.), (ccc) 

Qo[hnog Eff_]nm (Ih m_gc]ih^o]nil h[hij[lnc]f_m 

(ko[hnog ^inm), ko[hnog _ff_]nm \_]ig_ mcahc`c][hn [n nb_ 

h[him][f_ (12). Tb_m_ _ff_]nm ][h noh_ nb_ [\miljncih [h^ 

_gcmmcih i` fcabn, g[echa nb_g p[fo[\f_ ch [jjfc][ncihm 

mo]b [m ^cmjf[sm [h^ jbinipifn[c]m). Cb_gc][f Plij_lnc_m 

Fcaur_ 1.  Dc[al[gg[nc] R_jl_m_hn[ncih i` Ajjfc][ncihm i` Bcifiac][f [h^ Gl__h Sshnb_mcm i` N[hij[lnc]f_m 
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i` N[hij[lnc]f_m ch]fo^_ (c) Ehb[h]_^ R_[]ncpcns (Do_ ni 

nb_cl bcab mol`[]_ [l_[, h[hij[lnc]f_m ][h chn_l[]n gil_ 

l_[^cfs qcnb mollioh^cha gif_]of_m, f_[^cha ni ch]l_[m_^ 

l_[]ncpcns. Tbcm cm _rjficn_^ ch ][n[fsmcm [h^ ^loa ^_fcp_ls, 

qb_l_ h[hij[lnc]f_m ][h ][lls [h^ l_f_[m_ mj_]c`c] 

]b_gc][fm.), (cc) Sol`[]_ Mi^c`c][ncih (N[hij[lnc]f_ 

mol`[]_m ][h \_ ]b_gc][ffs gi^c`c_^ qcnb fca[h^m il 

`oh]ncih[f aliojm ni n[cfil nb_cl ]b_gc][f \_b[pcil. Tbcm 

gi^c`c][ncih ][h _hb[h]_ mn[\cfcns, mifo\cfcns, [h^ 

n[la_ncha ][j[\cfcnc_m.), (ccc) M[ah_ncmg (Sig_ 

h[hij[lnc]f_m, fce_ clih irc^_ h[hij[lnc]f_m, _rbc\cn ohcko_ 

g[ah_nc] jlij_lnc_m. Tb_m_ g[ah_nc] h[hij[lnc]f_m `ch^ 

[jjfc][ncihm ch g_^c][f cg[acha (_.a., MRI ]ihnl[mn [a_hnm) 

[h^ n[la_n_^ ^loa ^_fcp_ls.), [h^ (cp) Pf[mgihc] Plij_lnc_m 

(C_ln[ch g_n[f h[hij[lnc]f_m, mo]b [m aif^ [h^ mcfp_l, 

_rbc\cn jf[mgihc] \_b[pcil. Tb_s ][h l_mih[n_ qcnb fcabn, 

f_[^cha ni fi][fct_^ mol`[]_ jf[mgih l_mih[h]_ (LSPR). 

LSPR cm om_^ ch \cim_hmcha [h^ cg[acha n_]bhcko_m.). 

L[mnfs, mig_ ohcko_ `_[nol_m i` N[hij[lnc]f_m ch]fo^_ (c) 

Sct_-Toh_[\f_ Plij_lnc_m (Tb_ [\cfcns ni ]ihnlif 

h[hij[lnc]f_ mct_ jl_]cm_fs [ffiqm l_m_[l]b_lm ni n[cfil 

nb_cl jlij_lnc_m `il mj_]c`c] [jjfc][ncihm.), (cc) Dloa D_fcp_ls 

(N[hij[lnc]f_m ][h \_ _hach__l_^ ni _h][jmof[n_ ^loam 

[h^ l_f_[m_ nb_g [n [ ]ihnliff_^ l[n_, _hb[h]cha ^loa 

^_fcp_ls _ffc]c_h]s [h^ gchcgctcha mc^_ _ff_]nm.), (ccc) 

Dc[ahimnc] Tiifm (N[hij[lnc]f_m [l_ om_^ ch ^c[ahimnc] 

[mm[sm [h^ cg[acha n_]bhcko_m, cgjlipcha m_hmcncpcns [h^ 

[]]ol[]s.), (cp) Ehpclihg_hn[f R_g_^c[ncih (N[hij[lnc]f_m 

[l_ _gjfis_^ ch nb_ l_gip[f i` jiffon[hnm `lig q[n_l [h^ 

[cl ^o_ ni nb_cl bcab l_[]ncpcns [h^ [^miljncih ][j[\cfcnc_m 

[h^ (p) M[n_lc[fm R_ch`il]_g_hn (Ih]iljil[ncha 

h[hij[lnc]f_m chni g[n_lc[fm fce_ ]igjimcn_m ][h cgjlip_ 

g_]b[hc][f mnl_hanb, nb_lg[f ]ih^o]ncpcns, [h^ _f_]nlc][f 

]ih^o]ncpcns) (13). 

 

M[t_rc[fs [h^ M_tbi^ 

Bcifiac][f Syhtb_scs i` M_t[f N[hij[rtc]f_s 

Afnbioab cn b[m \__h ^cm]ip_l_^ nb[n nb_ gc]li\c[f-\[m_^ 

mshnb_mcm jli]_mm cm _[mcfs m][f[\f_, _hpclihg_hn[ffs 

`lc_h^fs, [h^ ]ihmcmn_hn qcnb nb_ om_ i` nb_ jli^o]n `il 

jb[lg[]_onc][f [jjfc][ncihm, gc]liila[hcmg-\[m_^ 

jli^o]ncih cm `l_ko_hnfs gil_ _rj_hmcp_ nb[h jf[hn-\[m_^ 

g[ho`[]nolcha (14). Tb_ jlcg[ls [^p[hn[a_ i` jf[hn-\[m_^ 

mshnb_mcm [jjli[]b_m ip_l nl[^cncih[f ]b_gc][f [h^ 

jbsmc][f g_nbi^m cm nb[n nb_s [l_ gil_ _hpclihg_hn[ffs 

`lc_h^fs, f_mm _rj_hmcp_, [h^ _[mc_l ni m][f_ oj `il nb_ f[la_

-m][f_ mshnb_mcm i` h[hij[lnc]f_m (15). Tb_s [fmi ^i hin 

l_kocl_ nb_ om_ i` nirc] ]b_gc][fm il bcab n_gj_l[nol_m il 

jl_mmol_m. Tb_ \cifiac][f g[ho`[]nol_ i` g_n[f 

h[hij[lnc]f_m _gjfischa gc]li\_m fce_ \[]n_lc[, `ohac, 

[fa[_, [h^ jf[hnm b[m \__h nb_ mo\d_]n i` hog_liom 

l_m_[l]b mno^c_m (16). Tbcm cm \_][om_ i` nb_cl l_^o]cha il 

[hncirc^[hn ]b[l[]n_lcmnc]m, qbc]b, []]il^chafs, ][om_ 

g_n[f h[hij[lnc]f_m ni \_ l_^o]_^ (17). A^^cncih[ffs, cn cm 

^cm]ip_l_^ nb[n gc]li\_-g_^c[n_^ mshnb_mcm cm hin 

[jjlijlc[n_ `il f[la_-m][f_ jli^o]ncih \_][om_ cn 

h_]_mmcn[n_m mnlc]n [m_jnc] ]ih^cncihm [h^ mj_]c[f 

g[chn_h[h]_ (18). Am [ l_mofn, omcha jf[hnm ni mshnb_mct_ 

h[hij[lnc]f_m cm jl_`_l[\f_ ni omcha gc]liila[hcmgm 

\_][om_ cn cm mcgjf_l ni m][f_ oj [h^ ^i_m hin h_]_mmcn[n_ 

g[chn[chcha ]_ff ]ofnol_. Tb_ om_ i` jf[hn _rnl[]n \iimnm 

nb_ jl[]nc][\cfcns i` h[hij[lnc]f_ jli^o]ncih \s 

gc]liila[hcmgm qbcf_ ^_]l_[mcha nb_ [^^cncih[f 

l_kocl_g_hnm i` gc]li\_ cmif[ncih [h^ ]ofnol_ g_^cog 

jl_j[l[ncih. Wbcf_ \[]n_lc[ ip_l ncg_ g[s fim_ nb_cl 

][j[]cns ni jli^o]_ h[hij[lnc]f_m ^o_ ni gon[ncih (19), 

jf[hn-g_^c[n_^ mshnb_mcm cm [ ih_-mn_j jli]_mm. 

Gr__h Syhtb_scs i` M_t[f N[hij[rtc]f_s 

Tb_ a_h_l[f jli]_mm_m [h^ g_nbi^m `il nb_ 
_hpclihg_hn[ffs `lc_h^fs mshnb_mcm i` ^cff_l_hn h[him][f_ 

g_n[fm ][h \_ mogg_^ oj [m `iffiqm: i\n[ch jf[hn _rnl[]n, 

]ig\ch_ _rnl[]n qcnb nb_ g_n[f m[fn mifoncih oh^_l mj_]c`c] 

]ih^cncihm, l_^o]_ nb_ g_n[f j[lnc]f_m, j_l`ilg `cfnl[ncih, 

[h^ inb_l jli]_mm_m ni i\n[ch nb_ ^_mcl_^ h[him][f_ 

g_n[f. 

F[]tirs Aff_]tcha G_h_scs i` N[hij[rtc]f_s 

Tb_ jli^o]ncih i` al__h h[hij[lnc]f_m ^_j_h^m ih m_p_l[f 
_hpclihg_hn[f j[l[g_n_lm, ch]fo^cha n_gj_l[nol_, jH, nb_ 

]ih]_hnl[ncih i` l_^o]cha [a_hnm, nb_ ]ih]_hnl[ncih i` 

g_n[f cihm, [h^ nb_ g_nbi^ i` mshnb_mcm (chnl[]_ffof[l pm. 

_rnl[]_ffof[l) (20). Ih [^^cncih, `[]nilm mo]b [m ]ihn[]n 

ncg_, jl_mmol_, [h^ nb_ nsj_ i` gc]li\_ om_^ ch nb_ aliqnb 

g_^cog [l_ ]lo]c[f ch nb_ mshnb_mcm i` h[hij[lnc]f_m, 

hin[\fs ch ^_n_lgchcha nb_cl `ilg, mct_, n_rnol_, [h^ 

ko[hncns (21). Fil chmn[h]_, ]b[hacha nb_ jH i` nb_ g_^cog 

][h [ff_]n nb_ mct_ [h^ mb[j_ i` N[hij[lnc]f_m, qcnb \ca 

N[hij[lnc]f_m `ilgcha qb_h nb_ jH cm []c^c]. In q[m `ioh^ 

nb[n mg[ff_l-mct_^ aif^ N[hij[lnc]f_m [n jH 3.0 [h^ 4.0 

^olcha nb_ jli^o]ncih i` Ao N[hij[lnc]f_m omcha i[n 

(Avena sativa) \cig[mm ]igj[l_^ ni nb_ jli^o]_^ 

N[hij[lnc]f_m [n jH 2.0 (22) Tbcm cm \_][om_ nb_l_ [l_ gil_ 

`oh]ncih[f aliojm [p[cf[\f_ [n bcab_l jH l[ha_m nb[h [n 

fiq_l jH l[ha_m, g[echa nb_g gil_ []]_mmc\f_ `il 

ho]f_[ncih. Tb_ ]ih]_hnl[ncih i` \cigif_]of_m ch nb_ 

_rnl[]n, ch [^^cncih ni jH, ch`fo_h]_m nb_ mct_ [h^ `ilg i` 

jli^o]_^ N[hij[lnc]f_m (15). Do_ ni nb_ jl_m_h]_ i` 

][l\ihsf ]igjioh^m ch nb_ [fi_ p_l[ _rnl[]n, f[la_l 

]ih]_hnl[ncihm i` mjb_lc][f aif^ h[hij[lnc]f_m l[nb_l nb[h 

nlc[haof[l ih_m q_l_ jli^o]_^ qb_h [fi_ p_l[ f_[` _rnl[]n 

]ih]_hnl[ncihm q_l_ ch]l_[m_^ (23). Bs [^domncha nb_ 

_rnl[]n ]ihn_hn ch nb_ mifoncih, nb_ mct_ i` nb_ 

h[hij[lnc]f_m q[m [fmi ]ihnliff_^ \_nq__h 50 [h^ 350 hg. 

A koc]e ]b[ha_ ch nb_ ]ifil i` nb_ l_[]ncih gcrnol_ cm nb_ 

jlcg[ls ch^c][nil nb[n nb_ l_[]ncih'm ncg_ cm cgjiln[hn ch 

nb_ l_^o]ncih i` h[hij[lnc]f_m [h^ nb_cl mct_. Tbcm ncg_ 

`l[g_ ][h \_ [hsnbcha `lig [ `_q gchon_m ni [ `_q ^[sm 

(16). 

Ajjfc][tcihs ch M_^c]ch_ 

N[hij[lnc]f_m b[p_ l_pifoncihct_^ nb_ `c_f^ i` g_^c]ch_ 
nblioab nb_cl ohcko_ jlij_lnc_m [h^ [jjfc][ncihm. Tb_m_ 

gchom]of_ mnlo]nol_m, nsjc][ffs g_[molcha \_nq__h 1 [h^ 

100 hg ch mct_, iff_l [ qc^_ l[ha_ i` ijjilnohcnc_m `il 

cgjlipcha ^c[ahimnc]m, nl_[ng_hn, [h^ ^loa ^_fcp_ls ch nb_ 

g_^c][f `c_f^. Oh_ i` nb_ gimn mcahc`c][hn [jjfc][ncihm i` 

h[hij[lnc]f_m ch g_^c]ch_ cm ^loa ^_fcp_ls. N[hij[lnc]f_m 

][h m_lp_ [m ][llc_lm `il p[lciom ^loam, cgjlipcha nb_cl 



 263   GHOSH ET AL 

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

\ci[p[cf[\cfcns [h^ n[la_ncha mj_]c`c] ncmmo_m il ]_ffm (24). 

N[hi-mct_^ ^loa ][llc_lm, mo]b [m fcjimig_m, gc]_ff_m, [h^ 

jifsg_l h[hij[lnc]f_m, ][h _h][jmof[n_ ^loam, jlin_]ncha 

nb_g `lig ^_al[^[ncih [h^ ^_fcp_lcha nb_g ni nb_ ^_mcl_^ 

mcn_ i` []ncih (25). T[la_n_^ h[hij[lnc]f_m ][h \_ aoc^_^ 

\s fca[h^m il [hnc\i^c_m nb[n l_]iahct_ mj_]c`c] g[le_lm ih 

nb_ mol`[]_ i` ^cm_[m_^ ]_ffm, mo]b [m ][h]_l ]_ffm (26). 

N[hij[lnc]f_m [l_ om_^ ch g_^c][f cg[acha n_]bhcko_m 

mo]b [m g[ah_nc] l_mih[h]_ cg[acha (MRI), ]igjon_^ 

nigial[jbs (CT), [h^ jimcnlih _gcmmcih nigial[jbs 

(PET). Tb_s _hb[h]_ ]ihnl[mn [h^ cgjlip_ nb_ m_hmcncpcns 

i` nb_m_ cg[acha gi^[fcnc_m (27). N[hij[lnc]f_m ][h \_ 

om_^ ch \cim_hmilm `il nb_ l[jc^ [h^ m_hmcncp_ ^_n_]ncih i` 

p[lciom ^cm_[m_m, ch]fo^cha ][h]_l, ch`_]nciom ^cm_[m_m, 

(28), [h^ ^c[\_n_m. Foh]ncih[fct_^ h[hij[lnc]f_m ][h \ch^ 

ni mj_]c`c] \cig[le_lm il j[nbia_hm, _h[\fcha _[lfs [h^ 

[]]ol[n_ ^c[ahimcm. N[hij[lnc]f_m jf[s [ lif_ ch 

l_a_h_l[ncp_ g_^c]ch_ \s [mmcmncha ch ncmmo_ _hach__lcha 

[h^ l_a_h_l[ncih. Tb_s ][h ^_fcp_l aliqnb `[]nilm, a_h_m, 

il mn_g ]_ffm ni ^[g[a_^ ncmmo_m (29). M_n[ffc] 

h[hij[lnc]f_m, fce_ mcfp_l il aif^, ][h [fmi \_ om_^ [m 

]igjih_hnm i` m][ffif^m `il ncmmo_ _hach__lcha (30). Tb_ 

[jjfc][ncihm i` h[hij[lnc]f_m ch g_^c]ch_ [l_ p[mn [h^ 

]ihncho_ ni _rj[h^ qcnb ihaicha l_m_[l]b [h^ 

n_]bhifiac][f [^p[h]_g_hnm. Hiq_p_l, cn cm _mm_hnc[f ni 

_hmol_ nb_ m[`_ns [h^ \ci]igj[nc\cfcns i` h[hij[lnc]f_m, 

oh^_lmn[h^ nb_cl jb[lg[]iech_nc]m, [h^ [^^l_mm jin_hnc[f 

nirc]cns ]ih]_lhm qb_h ^_p_fijcha g_^c][f [jjfc][ncihm. 

Tb_ `c_f^ i` h[hig_^c]ch_ iff_lm nb_ jin_hnc[f `il gil_ 

_ff_]ncp_ nl_[ng_hnm [h^ cgjlip_^ j[nc_hn ion]ig_m. 

(T[\f_ 1) 

 N[hij[lnc]f_m b[p_ \_]ig_ jcpin[f jf[s_lm []limm 

[h [mnihcmbcha [ll[s i` m]c_hnc`c] ^cm]cjfch_m, ch^omnlc_m, 

[h^ n_]bhifiac][f f[h^m][j_m (38). Tb_m_ gchon_ 

mnlo]nol_m, _h^iq_^ qcnb ohcko_ [h^ ift_h `[m]ch[ncha 

jlij_lnc_m, b[p_ nl[hm]_h^_^ nb_cl mct_ ni sc_f^ 

nl[hm`ilg[ncp_ [jjfc][ncihm qcnb jli`ioh^ cgjfc][ncihm `il 

iol qilf^. An nb_ jchh[]f_ i` nbcm _rjfil[ncih i` nb_ p[mn 

[h^ ^sh[gc] l_[fg i` h[hij[lnc]f_ [jjfc][ncihm, cn cm 

cgjiln[hn ni l_]iahct_ nb_ mo\mn[hnc[f cgj[]n nb_s _r_ln ch 

mb[jcha iol jl_m_hn [h^ `onol_ (39). Flig jcih__lcha 

mnlc^_m ch g_^c]ch_ (40), qb_l_ nb_s [l_ l_pifoncihctcha 

^c[ahimnc]m [h^ ^loa ^_fcp_ls (41), ni nb_cl ch^cmj_hm[\f_ 

lif_ ch _f_]nlihc]m (42), ][n[fstcha chhip[ncih ch ^cmjf[sm 

Sf.Ni 
N[g_ i` tb_ g_t[ffc] 

h[hij[rtc]f_s 

N[g_ i` tb_ ^rua 
t[aa_^ ti ct ir 

]i[t_^ ti (c` [hy) 

Dcs_[s_ us_^ ir 
[]tcih [a[chst 

gc]ri\_s/vcrus 
Pb[rg[]ifiac][f []tcih R_`_r_h]_s 

1 Gif^ (AoNPm) Dirilo\c]ch Cb_ginb_l[js ^loa 

C[h \_ [\mil\_^ [h^ ]cl]of[n_^ ch nb_ 
\fii^mnl_[g. Tb_s []]ogof[n_ ch 
ila[hm fce_ nb_ fcp_l, mjf__h, [h^ 

ec^h_sm. 
Dloa ^_fcp_ls [h^ cg[acha ch ][h]_l 

nb_l[js. Sig_ ]ih]_lhm [\ion 
jin_hnc[f nirc]cns [n bcab ^im_m. 

(1) 

2 Scfp_l (AaNPm) Scfp_l mof`[^c[tch_ Wioh^ H_[fcha [h^ 
Ahnc-gc]li\c[f 

C[h \_ [\mil\_^ ch nb_ 
a[mnlichn_mnch[f nl[]n [h^ [l_ 

^cmnlc\on_^ nblioabion nb_ \i^s. 
Um_^ [m [hncgc]li\c[f [a_hnm ch 

qioh^ ][l_ [h^ g_^c][f ^_pc]_m. 
Cih]_lhm [\ion jin_hnc[f nirc]cns, 

_mj_]c[ffs qcnb jlifiha_^ _rjimol_. 

(2) 

3 Ilih Orc^_ (F_3O4) F_logirsnif 

NMR cg[acha [h^ 
D_n_]ncih 

Ihmnlog_hn[ncih ch 
M_^c]ch_. 

Ilih irc^_ h[hij[lnc]f_m ][h \_ n[e_h 
oj \s ]_ffm, _mj_]c[ffs ch nb_ fcp_l, 

mjf__h, [h^ \ih_ g[lliq. 
Plcg[lcfs om_^ [m ]ihnl[mn [a_hnm ch 
MRI [h^ `il n[la_n_^ ^loa ^_fcp_ls. 

(3) 

4 Cijj_l (CoNPm) S_f` Ahncgc]li\c[f ch 
qioh^ ^l_mmcham. 

Ih]iljil[n_^ chni qioh^ ^l_mmcham 
[h^ ]i[ncham `il g_^c][f ^_pc]_m ni 

jl_p_hn \[]n_lc[f aliqnb 
Cih]_lhm [\ion jin_hnc[f nirc]cns, 

j[lnc]of[lfs qcnb msmn_gc] _rjimol_. 

(4) 

5 
Tcn[hcog Dcirc^_ 

(TcO2NPm) P[]fcn[r_f Cb_ginb_l[js ^loa 

][llc_lm `il jbini^sh[gc] nb_l[js ch 
][h]_l nl_[ng_hn. 

Tb_s g[s \_ [\mil\_^ nblioab nb_ 
mech, chb[f_^, il cha_mn_^. 

S[`_ns ]ih]_lhm l_f[n_^ ni jin_hnc[f 
mech j_h_nl[ncih [h^ fiha-n_lg 

_rjimol_. 

(5) 

6 Zch] Orc^_ (ZhONPm) Ihmofch 
Dc[\_n_m 1 [h^ 2, 

[fn_lh[ncp_ `ilgm i` 
Ol[f ^loam 

^loa ^_fcp_ls 
qioh^ b_[fcha 

UV \fi]e_lm ch mohm]l__hm 
Mc]lihonlc_hn 

Ol[f \ci[p[cf[\cfcns 

(6) 

7 Pf[nchog (PnNPm) Ccmjf[nch Cb_ginb_l[js ^loa 

][h]_l nb_l[js 
^_fcp_ls i` jf[nchog-\[m_^ [hnc][h]_l 

^loam. 
M[s []]ogof[n_ ch nb_ fcp_l [h^ 

mjf__h. 

(7) 

T[\f_ 1. Tb_ M_^c][f Ajjfc][ncihm i` nb_ Dcff_l_hn N[hij[lnc]f_m. 

https://plantsciencetoday.online


264 

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

[h^ m_hmilm, h[hij[lnc]f_m [l_ _h[\f_lm i` alioh^\l_[echa 

jlial_mm (43). Nin[\fs, nb_s [l_ ch^cmj_hm[\f_ [mm_nm ch 

_h_las n_]bhifiac_m, ]ihnlc\oncha ni [^p[h]_g_hnm ch 

mif[l ]_ffm [h^ `o_f ]_ffm (44). Mil_ip_l, nb_cl _r]_jncih[f 

[^miljncih [h^ ][n[fsnc] ][j[\cfcnc_m [l_ [n nb_ `il_`lihn i` 

_hpclihg_hn[f l_g_^c[ncih _ffilnm (45). Am nb_ diolh_s 

nblioab nb_ l_[fg i` h[hij[lnc]f_m, _[]b mn_j qcff l_p_[f [ 

gofncno^_ i` l_g[le[\f_ [jjfc][ncihm, qcnb m]c_hnc`c] 

mno^c_m [h^ n_]bhifiac][f chhip[ncihm oh^_ljchhcha _p_ls 

[mm_lncih. 

 M_^c]ch_ mn[h^m [m ih_ i` nb_ gimn ^sh[gc] [h^ 

nl[hm`ilg[ncp_ `c_f^m `il h[hij[lnc]f_ [jjfc][ncihm. 

Cihmc^_l aif^ h[hij[lnc]f_m, qbim_ g_mg_lctcha ijnc][f 

jlij_lnc_m [l_ \_cha b[lh_mm_^ ni l_pifoncihct_ ^c[ahimnc] 

n_]bhcko_m (46). Gif^ h[hij[lnc]f_m `oh]ncih[fct_^ qcnb 

mj_]c`c] \cigif_]of_m ][h m_lp_ [m m_hmcncp_ [h^ m_f_]ncp_ 

jli\_m ch ^c[ahimnc] [mm[sm, ^_n_]ncha \cig[le_lm 

[mmi]c[n_^ qcnb p[lciom ^cm_[m_m, ch]fo^cha ][h]_l [h^ 

ch`_]nciom [a_hnm, qcnb l_g[le[\f_ []]ol[]s [h^ mj__^ 

(47). Ih nb_ l_[fg i` cg[acha, clih irc^_ h[hij[lnc]f_m 

_g_la_ [m ohmoha b_li_m. Ci[n_^ qcnb \ci]igj[nc\f_ 

g[n_lc[fm, nb_s `oh]ncih [m jin_hn ]ihnl[mn [a_hnm ch 

g[ah_nc] l_mih[h]_ cg[acha (MRI) [h^ ]igjon_^ 

nigial[jbs (CT) m][hm, `[]cfcn[ncha nb_ jl_]cm_ 

pcmo[fct[ncih i` ncmmo_m [h^ f_mcihm, nbom _hb[h]cha 

^c[ahimnc] ][j[\cfcnc_m (48). 

 Hiq_p_l, cn cm ch nb_ ^ig[ch i` ^loa ^_fcp_ls nb[n 

h[hij[lnc]f_m qc_f^ nb_cl al_[n_mn nl[hm`ilg[ncp_ jiq_l. 

Tb_cl ^cgchoncp_ mct_ [h^ chb_l_hn p_lm[ncfcns [ffiq `il nb_ 

_ffc]c_hn _h][jmof[ncih i` ^loam, iff_lcha [ fc`_fch_ ni 

j[nc_hnm []limm nb_ afi\_. Lcjc^-\[m_^ h[hij[lnc]f_m, mo]b 

[m fcjimig_m, mn[h^ ion [m jlcg_ _r[gjf_m. Tb_m_ 

gc]lim]ijc] ][llc_lm ][h _h][jmof[n_ ]b_ginb_l[j_onc] 

^loam, jlin_]ncha nb_g `lig ^_al[^[ncih qbcf_ `[]cfcn[ncha 

]ihnliff_^ ^loa l_f_[m_ qcnbch nb_ \i^s. Tbcm n[la_n_^ 

^_fcp_ls msmn_g hin ihfs _hb[h]_m nb_ _ffc][]s i` 

nl_[ng_hn \on [fmi gchcgct_m mc^_ _ff_]nm [h^ ]iff[n_l[f 

^[g[a_ ni b_[fnbs ncmmo_m, b_l[f^cha [ h_q _l[ i` 

j_lmih[fct_^ g_^c]ch_. 

 Ef_]nlihc]m cm s_n [hinb_l [l_h[ mcahc`c][hnfs 

ch`fo_h]_^ \s nb_ _r]_jncih[f jlij_lnc_m i` h[hij[lnc]f_m. 

Tb_ lcm_ i` ko[hnog ^inm, [h^ m_gc]ih^o]nil 

h[hij[lnc]f_m, b[m mjoll_^ [ l_pifoncih ch ^cmjf[s 

n_]bhifias. Bs jl_]cm_fs nohcha nb_ mct_ i` nb_m_ 

h[hi]lsmn[fm, m]c_hncmnm ][h ]ihnlif nb_ ]ifiolm i` fcabn 

nb_s _gcn. Tbcm ][j[\cfcns fc_m [n nb_ b_[ln i` ko[hnog-^in 

^cmjf[sm, `ioh^ ch ni^[s'm bcab-l_mifoncih m]l__hm, `lig 

n_f_pcmcihm ni mg[lnjbih_m. Folnb_lgil_, h[hij[lnc]f_m 

b[p_ ij_h_^ ^iilm ni ]onncha-_^a_ _f_]nlihc] 

]igjih_hnm. Scfp_l h[hij[lnc]f_m [l_ oncfct_^ ch 

]ih^o]ncp_ chem `il jlchncha `f_rc\f_ _f_]nlihc] ]cl]ocnm, (49) 

qbcf_ ][l\ih h[hino\_m m_lp_ [m nb_ \_^li]e i` [^p[h]_^ 

m_hmilm, l[hacha `lig _hpclihg_hn[f gihcnilcha ^_pc]_m 

ni g_^c][f ^c[ahimnc]m. 

 Am q_ diolh_s chni nb_ ^ig[ch i` _h_las 
jli^o]ncih, h[hij[lnc]f_m ^_gihmnl[n_ nb_cl jliq_mm ch 

b[lh_mmcha mohfcabn. Qo[hnog ^inm l_[jj_[l, iff_lcha 

_hb[h]_^ mif[l ]_ff _ffc]c_h]s nblioab nb_cl [\cfcns ni 

][jnol_ [ \li[^_l mj_]nlog i` fcabn. (50) Tbcm chhip[ncih 

bif^m nb_ jligcm_ i` gil_ _ffc]c_hn [h^ [ffil^[\f_ mif[l 

_h_las, j[pcha nb_ q[s `il [ momn[ch[\f_ _h_las `onol_. 

A^^cncih[ffs, h[hij[lnc]f_m m_lp_ [m ]lcnc][f ][n[fsmnm ch 

_h_las ]ihp_lmcih jli]_mm_m, mo]b [m nb_ bs^lia_h 

_pifoncih l_[]ncih ch `o_f ]_ffm. Pl_]ciom g_n[f 

h[hij[lnc]f_m, ch]fo^cha jf[nchog [h^ j[ff[^cog, _r]_f ch 

nb_m_ ][n[fsnc] lif_m, `[]cfcn[ncha nb_ ]ihp_lmcih i` 

bs^lia_h chni _f_]nlc][f _h_las qcnb ohjl_]_^_hn_^ 

_ffc]c_h]s. 

 Ehpclihg_hn[f ]ih]_lhm b[p_ a[fp[hct_^ m]c_hncmnm 

[h^ _hach__lm ni m__e momn[ch[\f_ mifoncihm, [h^ b_l_ 

[a[ch, h[hij[lnc]f_m jf[s [ jcpin[f lif_. Tb_cl 

_rnl[il^ch[ls [^miljncih jlij_lnc_m g[e_ nb_g _ff_]ncp_ 

[a_hnm ch jiffon[hn l_gip[f `lig [cl [h^ q[n_l. A]ncp[n_^ 

][l\ih h[hij[lnc]f_m, `il _r[gjf_, _r]_f ch [^mil\cha [ 

qc^_ l[ha_ i` ]ihn[gch[hnm, jolc`scha \inb [cl [h^ q[n_l 

l_miol]_m. N[hij[lnc]f_m ][h [fmi \_ _hach__l_^ ni 

`[]cfcn[n_ nb_ \l_[e^iqh i` b[lg`of ]igjioh^m (51). 

Tcn[hcog ^circ^_ h[hij[lnc]f_m, []ncp[n_^ \s ofnl[pcif_n 

fcabn, ][n[fst_ nb_ ^_al[^[ncih i` ila[hc] jiffon[hnm, 

iff_lcha jligcm_ ch [^p[h]_^ q[n_l jolc`c][ncih msmn_gm 

[h^ [cl jolc`c_lm, nbom gcnca[ncha _hpclihg_hn[f b[t[l^m. 

 Tb_m_ jli`ioh^ [jjfc][ncihm [l_ g_l_fs nb_ ncj i` 
nb_ c]_\_la. N[hij[lnc]f_m b[p_ _rn_h^_^ nb_cl ch`fo_h]_ 

chni ^cp_lm_ [l_h[m, `lig nb_ `ii^ ch^omnls—qb_l_ nb_s 

_hb[h]_ `ii^ n_rnol_, [jj_[l[h]_, [h^ mb_f` fc`_ \s 

_h][jmof[ncha `f[piolm il honlc_hnm—ni nb_ qilf^ i` 

]img_nc]m, qb_l_ nb_s ]ihnlc\on_ ni mech ][l_ jli^o]nm, 

cgjlipcha nb_cl j_l`ilg[h]_ [h^ m_hmils [nnlc\on_m. Tb_ 

^ig[ch i` g[n_lc[fm m]c_h]_ \_h_`cnm mcahc`c][hnfs `lig 

h[hij[lnc]f_m, [m nb_s [l_ chn_al[n_^ chni ]igjimcn_m ni 

\ifmn_l g_]b[hc][f mnl_hanb, nb_lg[f ]ih^o]ncpcns, [h^ 

_f_]nlc][f jlij_lnc_m, l_mofncha ch [^p[h]_^ g[n_lc[fm om_^ 

ch [_limj[]_, [onigincp_, [h^ ]ihmnlo]ncih ch^omnlc_m. 

Folnb_lgil_, h[hij[lnc]f_m `_[nol_ jligch_hnfs ch nb_ 

l_[fg i` _h_las mnil[a_, _hb[h]cha nb_ _f_]nlc][f 

]ih^o]ncpcns [h^ mnil[a_ ][j[]cns i` _f_]nli^_ g[n_lc[fm ch 

fcnbcog-cih \[nn_lc_m (52). Tb_m_ [^p[h]_g_hnm jiq_l 

_f_]nlc] p_bc]f_m [h^ jiln[\f_ _f_]nlihc]m, jlipc^cha fiha_l

-f[mncha [h^ gil_ _ffc]c_hn _h_las. 

 D_mjcn_ nb_cl cgg_hm_ jin_hnc[f, cn cm cgj_l[ncp_ ni 

l_]iahct_ nb[n nb_ lcm_ i` h[hij[lnc]f_m cm []]igj[hc_^ \s 

m[`_ns, _hpclihg_hn[f, [h^ _nbc][f ]ih]_lhm. Qo_mncihm 

[\ion nb_cl fiha-n_lg cgj[]n ih bog[h b_[fnb [h^ 

_]imsmn_gm h_]_mmcn[n_ lcailiom l_m_[l]b [h^ l_aof[nils 

ip_lmcabn ni _hmol_ nb_cl l_mjihmc\f_ [h^ momn[ch[\f_ 

^_jfisg_hn. 

 Ih ]ih]fomcih, h[hij[lnc]f_m, [fnbioab ^cgchoncp_ ch 

mct_, l_jl_m_hn gihog_hn[f [^p[h]_g_hnm ch m]c_h]_, 

n_]bhifias, [h^ ch^omnls. Tb_cl ohcko_ jlij_lnc_m [h^ 

p_lm[ncfcns g[e_ nb_g ch^cmj_hm[\f_ []limm ^cp_lm_ `c_f^m, 

`lig g_^c]ch_ [h^ _f_]nlihc]m ni _h_las jli^o]ncih [h^ 

_hpclihg_hn[f l_g_^c[ncih. Am q_ ohfi]e nb_ p[mn 

jin_hnc[f i` h[hij[lnc]f_m, cn cm iol ]iff_]ncp_ l_mjihmc\cfcns 

ni b[lh_mm nb_cl nl[hm`ilg[ncp_ jiq_l l_mjihmc\fs, 

`imn_lcha [ `onol_ nb[n f_p_l[a_m nb_cl ch]l_^c\f_ 

][j[\cfcnc_m `il nb_ \_nn_lg_hn i` mi]c_ns. 

 R_]_hnfs, jligcmcha [hnc\[]n_lc[f [h^ [hncpcl[f 

]b[l[]n_lcmnc]m i` h[hin_]bhifias-\[m_^ n_]bhcko_m b[p_ 
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^l[qh [nn_hncih (53). Tb_m_ gcabn ch]fo^_ [hncpcl[f 

`[]_g[mem, ]finbcha, [h^ inb_l ]i[ncham nb[n, qb_h ch 

nio]b qcnb [ mol`[]_, ]iof^ jin_hnc[ffs ^_mnlis nb_ pclom 

(54). Nog_liom mno^c_m b[p_ ]ih`clg_^ nb[n h[hij[lnc]f_m 

[l_ [fmi jligcmcha [a_hnm `il _hb[h]cha ]_ffof[l cggohcns 

[h^ _rn_h^cha nb_ cgj[]n i` [hnca_hm. (55) Do_ ni nb_cl 

gofncjf_ n[la_n_^ g_]b[hcmgm i` []ncih, mcfp_l 

h[hij[lnc]f_m, ch j[lnc]of[l, mshnb_mct_^ oncfctcha jf[hn 

_rnl[]nm, [l_ [ jligcmcha ]ihn_h^_l `il hip_f [hncpcl[f 

g_^c]ch_m. (56) Tb_m_ h[hij[lnc]f_m [l_ [hncpcl[f [a[chmn 

pclom_m fce_ HIV (57), b_j[ncncm B (58), nsj_ 1 b_lj_m mcgjf_r 

(59), Cbceohaohs[ pclom, [h^ ch`fo_ht[ pclom (60). R_]_hn 

s_[lm b[p_ m__h [ l_g[le[\f_ [^p[h]_g_hn ch 

h[hig_^c]ch_, qbc]b b[m jlipc^_^ `l_mb j_lmj_]ncp_m ih 

][h]_l cggohinb_l[js (18) Tb_m_ aif^ h[hij[lnc]f_m 

q_l_ ]i[n_^ qcnb [ nbcif-gi^c`c_^ PEG ]i[n [ft_l \_cha 

_h]i^_^ qcnb [ R[g[h l_jiln_l. Tb_ j_asf[n_^ aif^ 

h[hij[lnc]f_m q_l_ h_rn ]iojf_^ qcnb [h [hnc\i^s [a[chmn 

nb_ _jc^_lg[f aliqnb `[]nil l_]_jnil, qbc]b cm 

i]][mcih[ffs ip_l_rjl_mm_^ ch j[lnc]of[l ech^m i` ][h]_l 

]_ffm, ni gil_ jl_]cm_fs n[la_n nogiol ]_ffm (61). Tb_h, 

omcha SERS, nb_ ]omnigct_^ j[lnc]f_m' R[g[h ch]l_[m_ q[m 

m__h qcnb _f_]nlihc] nl[hmcncihm [n 633 il 785 hg. (62) Aa 

h[hij[lnc]f_m _rbc\cn_^ [hncpcl[f _ff_]nm [a[chmn nb_ s_ffiq 

gim[c] pclom (BYMV) (31), jin[ni pclom Y (PVY) (63), moh 

b_gj lim_nn_ pclom (SHRV) (64), [h^ nig[ni gim[c] pclom 

(65), []]il^cha ni m_p_l[f l_m_[l]b_lm (TiMV). Tb_s 

moaa_mn_^ nb[n \s [nn[]bcha ni nb_ pclom j[lnc]f_, Aa 

h[hij[lnc]f_m fcgcn pcl[f ho]f_c] []c^ l_jfc][ncih ch jf[hn 

]_ffm. Tb_s [fmi hinc]_^ [h ch]l_[m_ ch nb_ a_h_l[ncih i` 

l_[]ncp_ irsa_h mj_]c_m (ROS) [h^ nb_ ch^o]ncih i` msmn_g-

[]kocl_^ l_mcmn[h]_ (SAR). 

 

Cih]fuscih [h^ Futur_ P_rsj_]tcv_ 

Tbcm j[j_l ^_fcp_lm [ \lc_` mshijmcm i` mig_ i` nb_ \[mc] 

h[hij[lnc]f_m ]oll_hnfs \_cha `[\lc][n_^ `il [jjfc][ncih ch 

g_^c]ch_. Tb_ h__^ `il h[hin_]bhifias ni _r[gch_ 

ionmc^_ i` ]_ff q[ffm b[m \_]ig_ gil_ j_lnch_hn [m nb_ 

mno^s i` h[him]c_h]_ b[m _pifp_^ ip_l nb_ f[mn 20 s_[lm.  

Afnbioab h[hij[lnc]f_m b[p_ \__h mo]]_mm`offs _gjfis_^ 

ni nl_[n [ p[lc_ns i` [cfg_hnm, \cig_^c][f cg[acha 

\l_[enblioabm [l_ gimnfs ^_j_h^_hn ih nb_ mct_, mb[j_, 

[h^ n[la_n m_f_]ncpcns i` nb_ h[hij[lnc]f_m. 

 Oon i` [ff nb_ h[hij[lnc]f_m g_hncih_^ [h^ 

c^_hnc`c_^ ch nb_ fcn_l[nol_, \ci-chmjcl_^ hi\f_ g_n[fm 

b[p_ a[lh_l_^ nb_ al_[n_mn [nn_hncih `lig m]c_hncmnm.  

Tbcm cm ^o_ ni nb_cl [hncpcl[f [h^ [hnc\[]n_lc[f []ncpcnc_m 

ih p[lciom [hnca_hm. Cihncho_^ mno^s l_kocl_m _``iln ni 

]l_[n_ h[hij[lnc]f_m nb[n ][h \_ _gjfis_^ ch 

h[hig[]bch_m ni n[]ef_ [ mj_]c`c] alioj i` pclom_m. 

Folnb_lgil_, ^o_ ni nb_ n_h^_h]s i` a_lgm ni []kocl_ 

l_mcmn[h]_ ip_l ncg_, nb_m_ h[hij[lnc]f_m g[s hin 

ij_l[n_ [a[chmn mig_ mnl[chm i` nb_m_ j[nbia_hm. Am [ 

l_mofn, `olnb_l l_m_[l]b cm cgj_l[ncp_ `il [ffiqcha nb_ 

h[hij[lnc]f_m ni n[la_n gofncjf_ cffh_mm ech^m. Fonol_ 

mno^c_m mbiof^ ]ih]_hnl[n_ ih nb_ \ci]igj[nc\cfcns [h^ 

m[`_ns i` nb_ h[hij[lnc]f_m, j[lnc]of[lfs nb_cl fiha -n_lg 

nirc]cns. Igjlip_^ bog[h [h^ [hcg[f ]fchc][f mno^c_m 

[l_ l_kocmcn_ ni mojjiln nb_cl om_, j[lnc]of[lfs ch 

\cig_^c][f cg[acha _gjfischa MRI, CT, ofnl[mioh^, 

PET, SERS, [h^ ijnc][f cg[acha (T[\f_ 2).  

 

A]ehiwf_^a_g_hts 

Tb_ [onbilm qiof^ fce_ ni om_ nbcm i]][mcih ni _rjl_mm nb_cl 
al[ncno^_ ni nb_ chmncnoncih `il [ff i` cnm mojjiln, qbc]b 

iff_l_^ aoc^[h]_, ]lcnc][f [mm_mmg_hnm, miftq[l_ niifm, [h^, 

ih nij i` nb[n, ]l_[ncp_ nbioabnm qb_h_p_l nb_s q_l_ 

mioabn.  

  

Autbirs' ]ihtrc\utcihs 

AG ]ih]_cp_^ nb_ j[j_l, ]ih^o]n_^ [ fcn_l[nol_ m_[l]b, 
[onbil_^ nb_ g[hom]lcjn, [h^ jl_m_hn_^ nb_ ^[n[ ch [ 

n[\of[l `ilg[n. Tb_ j[j_l q[m _^cn_^ \s MP [h^ AC ch 

]iff[\il[ncih qcnb BB, AM, GM, [h^ VAA. MP ]ih]_cp_^ 

i` nb_ mno^s [h^ b_fj_^ ni ^_p_fij [h^ ]iil^ch[n_ cn. 

Tb_ j[j_l b[m \__h l_pc_q_^ [h^ [jjlip_^ \s [ff 

[onbilm. 

Sr 
Ni. 

N[hij[rtc]f_ 
syhtb_scz_^ Pf[ht syst_g utcfcz_^ Mirjbifiay [h^ [jjfc][tcih R_`_r_h]_s 

1 Gif^ Coriandrum sativum (]ilc[h^_l) 
Sjb_lc][f, nlc[haof[l. 

C[h]_l bsj_lnb_lgc[, ijnc][f ]i[ncham 
(8) 

2 Gif^ [h^ mcfp_l 
Aloe barbadensis Miller  

(Aloe vera) 
Sjb_lc][f. 

Ahnc\[]n_lc[f []ncpcns [a[chmn q[n_l-\ilh_ j[nbia_hm 
(9) 

3 Gif^ Terminalia catappa ([fgih^) 
Sjb_lc][f 

Bcig_^c][f `c_f^ 
(10) 

4 Gif^ [h^ mcfp_l Tanacetum vulgare (n[hms `locn) 
Tlc[haof[l, mjb_lc][f 

Ahnc\[]n_lc[f, m_hmilm 
(11) 

5 Zch] irc^_ Sedum alfredii H[h]_ 
H_r[aih[f qolntcn_ [h^ jm_o^i-mjb_lc][f 

N[hi_f_]nlihc]m 
(12) 

6 Gif^ Psidium guajava (ao[p[) 
Mimnfs mjb_lc][f 

C[n[fsmcm, \cim_hmcha 
(13) 

7 Gif^ 
Pelargonium roseum  

(lim_ a_l[hcog) 
Clsmn[ffch_, b_r[aih[f, nlc[haof[l, [h^ mjb_lc][f 

Bcif[\_fcha, \cim_hmil 
(14) 

8 Scfp_l 
Ocimum sanctum  
(nofmc; f_[` _rnl[]n) 

Sjb_lc][f 
C[n[fsnc] l_^o]ncih 

(15) 

9 Scfp_l 
Mentha piperita (j_jj_lgchn) 

  
Sjb_lc][f, nlc[haof[l, nloh][n_^ nlc[haof[l, ^_][b_^l[f 
L[lpc]c^[f []ncpcns [a[chmn g[f[lc[ [h^ `cf[lc[mcm p_]nilm 

(16) 

10 Gif^ 
Syzygium aromaticum  

(]fip_ \o^m) 
Clsmn[ffch_ 

C[h]_l bsj_lnb_lgc[, ^loa ^_fcp_ls 
(17) 

T[\f_ 2. Tb_ p[lc_^ h[hij[lnc]f_ mshnb_mcm [h^ nb_cl [jjfc][ncihm 
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Cigjfc[h]_ wctb _tbc][f st[h^[r^s 

Cih`fc]t i` cht_r_st: Tb_ [onbilm [ffclg nb[n nb_s b[p_ hi 

j_lmih[f il `ch[h]c[f [ffcfc[ncihm nb[n gcabn \_ m__h [m 

d_ij[l^ctcha nb_ mo\gcnn_^ mno^s'm `ch^cham.  

Etbc][f cssu_s: Nih_.  
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