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A\str[]t   

D_hao_, ]bceohaohs[, [h^ tce[ [l_ mig_ i` nb_ `[n[f ^cm_[m_m nb[n [l_ 

][omcha [ bcab hog\_l i` ^_[nbm. Tb_l_`il_, nbcm qile cm ^_mcah_^ ni 

jlipc^_ [h _ff_]ncp_ ]ihnlif g_[mol_ [a[chmn nb_m_ mj_]c_m i` gimkocni. 

Vitex negundo L. f_[p_m q_l_ om_^ ni mshnb_mct_ mcfp_l h[hij[lnc]f_m 

(AaNPm), qbc]b q_l_ jlip_h ni b[p_ mcahc`c][hn f[lpc]c^[f [h^ jojc]c^[f 

[]ncpcns qb_h n_mn_^ [a[chmn nb_ ^_p_fijg_hn[f mn[a_m i` Aedes aegypti. Tb_ 

h[hij[lnc]f_m q_l_ mshnb_mct_^ omcha mcfp_l hcnl[n_, [h^ nb_ mshnb_mct_^ 

h[hij[lnc]f_m q_l_ ]b[l[]n_lct_^ omcha n_]bhcko_m mo]b [m UV-pcmc\f_ 

mj_]nlig_nls, Fiolc_l Tl[hm`ilg Ih`l[l_^ Sj_]nlig_nls, [h^ X-l[s 

^cffl[]ncih ni ]ih`clg nb_ jl_m_h]_ i` h[hij[lnc]f_m. Tb_ ]ih^cncihm `il nb_ 

f[lp[f b[n]b[\cfcns `lig nb_ `clmn chmn[l ni [^ofn mn[a_m q_l_ ijncgct_^ [n 

^cff_l_hn jH l[ha_m qcnb nbl__ q[n_l miol]_m: l_p_lm_ imgimcm q[n_l, n[j 

q[n_l, [h^ mn[ah[hn q[n_l. Tb_ LC50 i` nb_ mo\d_]n_^ mn[a_m q[m `ioh^ ni \_ 

441.43, 308.74, [h^ 490.66 µf/L `il nb_ nbcl^ [h^ `iolnb instar [h^ joj[f 

mn[a_m i` A. aegypti, l_mj_]ncp_fs. Tb_ jf[hn m_]ih^[ls g_n[\ifcn_m q_l_ 

oncfct_^ [m fca[h^ ]igjioh^m ni n[la_n gimkocni dop_hcf_ bilgih_-\ch^cha 

jlin_ch. Ool mno^s [nn_gjn_^ ni c^_hnc`s [ jf[hn-\[m_^ h[hig[n_lc[f nb[n 

mbiq_^ jligcmcha l_mofnm ch ]ihnliffcha f[lp[f ^_p_fijg_hn. 
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Vitex negundo L. 

   

Intro^u]tcon   

Mimkocni_m [l_ nb_ gimn [\oh^[hn p_]nil ][j[\f_ i` mjl_[^cha ^cm_[m_m 

fce_ s_ffiq `_p_l, tce[, g[f[lc[, b_gillb[ac] `_p_l, ^_hao_ `_p_l, fsgjb[nc] 

`cf[lc[mcm, J[j[h_m_ _h]_jb[fcncm, [h^ ]bceohaohs[ (1-3). Anopheles, Aedes, 

[h^ Culex [l_ nb_ nbl__ a_h_l[ nb[n ]igjlcm_ nb_ g[dilcns i` gimkocni 

p_]nilm [h^ [l_ l_mjihmc\f_ `il ][omcha bcab_l ch]c^_h]_m i` gimkocni-

\ilh_ ^cm_[m_m (4). Aedes aegypti q[m `ioh^ ni \_ nb_ gimn ]iggih mj_]c_m 

i` Aedes ch Ih^c[, [h^ cffh_mm_m ]ihncho_ ni \_ nb_ g[ch miol]_ i` giln[fcns 

[h^ gil\c^cns (2, 5). Fil m_p_l[f ^_][^_m, gimkocni_m q_l_ ]ihnliff_^ omcha 

mshnb_nc] ]b_gc][fm [h^ ila[hijbimjbilom, [h^ hog_liom b_[fnb cmmo_m 

mo]b [m _s_ cllcn[ncih, [mnbg[, b_[^[]b_, mh__tcha, [h^ \l_[nbcha jli\f_gm 

[l_ l_jiln_^. Cih]_lhm l_f[n_^ ni gimkocni_m ^_p_fijcha l_mcmn[h]_ ni 

nb_m_ l_j_ff_hnm [l_ [ g[dil fcgcn[ncih (2, 6). Am _ff_]ncp_ p[]]ch_m [l_ hin 

[p[cf[\f_ `il nbcm p_]nil-\ilh_ ^cm_[m_, c^_hnc`scha [ hip_f jf[hn-\[m_^ 

g[n_lc[f \_]ig_m [ ]lo]c[f l_kocl_g_hn. Ih ]ihnl[mn ni ]ihp_hncih[f 
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GEORGE   ET AL  2     

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

chm_]nc]c^_m, qbc]b [l_ \[m_^ ih [ mchaf_ []ncp_ 

]igjih_hn, jf[hn-^_lcp_^ chm_]nc]c^_m ]ihn[ch [ gcrnol_ 

i` m[`_ [h^ n[la_n-mj_]c`c] ]igjioh^m nb[n g[s qile 

nia_nb_l msh_lacmnc][ffs ni ecff gimkocni_m (2, 7, 8) 

 Pf[hn-\[m_^ h[hi mshnb_mcm cm [^p[hn[a_iom [m cn’m 

mcgjf_, f_mm _h_las-]ihmogcha, [h^ ][h \_ _r_]on_^ qcnb 

fiq ]b_gc][f [h^ \cifiac][f ]ihn[gch[ncih (9). Tb_ AaNPm 

`lig hog_liom jf[hnm' _rnl[]nm, mo]b [m Capsella bursa-

pastoris, Brassica nigra, Azadirachta indica, Berberis 

vulgaris, Verbena officinalis, Origanum vulgare, 

[h^ Lavandula angustifolia q_l_ `ioh^ ni b[p_ [ jin_hn 

\cifiac][f jlij_lns (10-12). Tb_ AaNPm mshnb_mct_^ `lig 

nb_ _mm_hnc[f icf i` Curcuma zedoaria jim_ jin_hnc[f 

[]ncpcns [a[chmn nb_ f[lp[_ i` Culex quinquefasciatus (7). 

Tb_ _ffc][]s i` \cimshnb_mct_^ AaNPm `lig f_[` _rnl[]n i` 

Leucas aspera [a[chmn nb_ f[lp[f [h^ joj[f mn[a_m i` A. 

aegypti [h^ Anopheles stephensi q[m mno^c_^ (13). Tb_ Aa-

NPm mbiq_^ [ \_nn_l giln[fcns l[n_ [a[chmn nb_ I-IV chmn[l 

[h^ joj[_ i` A. aegypti [h^ A. stephensi (13). Gl__h-

mshnb_mct_^ AaNPm i\n[ch_^ `lig nb_ _rnl[]n i` Ambrosia 

arborescens q[m l_jiln_^ \s Mil_dóh et al. (3). Tb_ mno^c_m 

mbiq_^ nb_ jin_hnc[f []ncpcns i` AaNPm [a[chmn nb_ nbcl^ 

instar f[lp[_ i` A. aegypti. 

 Vitex negundo L. cm ih_ i` nb_ e_s jf[hnm om_^ ch 

nl[^cncih[f g_^c][f jl[]nc]_m nblioabion nb_ qilf^. 

S_p_l[f j[lnm i` nbcm jf[hn [l_ lc]b ch jbsni]igjioh^m, 

mo]b [m `f[pihic^m, pif[ncf_ icfm, fcah[hm, mn_lic^m, n_lj_h_m, 

_n]., [h^ _rbc\cn m_p_l[f jb[lg[]ifiac][f jlij_lnc_m (14). 

S_]ih^[ls g_n[\ifcn_m `lig Vitex [l_ ][j[\f_ i` []ncha [m 

l_^o]cha [a_hnm ch nb_ mshnb_mcm i` mcfp_l h[hij[lnc]f_m, 

qbc]b b[p_ jlip_h ni b[p_ f[lpc]c^[f [h^ ipc]c^[f 

[jjfc][ncihm (15-17). Tbioab nb_ gofncjf_ jlij_lnc_m mo]b 

[m [hnc\[]n_lc[f, [hnc`oha[f, [hnc\cinc], [hnc][h]_l, 

[hncirc^[hn, [hnc-[ff_lac], [hnc-ch`f[gg[nils, 

b_j[nijlin_]ncp_, [h^ [h[fa_mc] []ncpcns i` V. negundo 

jf[hn _rnl[]nm b[p_ \__h _rjfil_^, nb_l_ [l_ hi l_jilnm 

nb[n n_mn_^ nb_ _ffc][]s i` nb_ _rnl[]n [a[chmn nb_ gimkocni 

^_p_fijg_hn[f mn[a_m. Tb_ ip_l[ff ^_mcah i` nb_ mno^s q[m 

ni [mm_mm nb_ V. negundo f_[` _rnl[]n-g_^c[n_^ AaNPm ch 

]ihnliffcha nb_ ^_p_fijg_hn[f mn[a_m i` A. aegypti. 

  

M[t_rc[ls [n^ M_tbo^s 

Pl[nt ]oll_]tcon [n^ _xtr[]tcon 

Vitex negundo q[m ]iff_]n_^ `lig nb_ Fioh^[ncih `il 
R_pcn[fct[ncih i` Li][f H_[fnb Tl[^cncih (FRLHT), 

B[ha[fil_, Ih^c[. Tb_ i\n[ch_^ jf[hn m[jfcha q[m `olnb_l 

[onb_hnc][n_^ [n Tb_ Uhcp_lmcns i` Tl[hm^cm]cjfch[ls 

H_[fnb S]c_h]_m [h^ T_]bhifias (TDU), B[ha[fil_, Ih^c[. 

Tb_ m[gjf_ q[m q[mb_^ qcnb RO q[n_l, ^lc_^ `il m_p_h 

^[sm, [h^ ch]o\[n_^ ch [ bin [cl ip_h `il 48 biolm [n 30iC. 

Tb_ ^lc_^ f_[p_m q_l_ alioh^ chni jiq^_l, [h^ nb_ 

Sirbf_n _rnl[]ncih jli]_mm q[m ][llc_^ ion [n 60i C `il 12 

blm omcha ^cmncff_^ q[n_l [m nb_ mifp_hn g[n_lc[f. Tb_ sc_f^ 

j_l]_hn[a_ i` nb_ _rnl[]n_^ m[gjf_ q[m ][f]of[n_^ omcha 

nb_ q_cabn i` nb_ m[gjf_ \_`il_ [h^ [ft_l nb_ Sirbf_n 

_rnl[]ncih (18, 19). Tb_ `ch[f sc_f^ j_l]_hn[a_ q[m 

][f]of[n_^ omcha nb_ `ilgof[ [m `iffiqm: 

Extr[]tcon Yc_l^ p_r]_nt[a_ = Iq-Dq/Iq * 100 

Iw = chcnc[f ^ls q_cabn, [h^ DW = ^ls q_cabn i` nb_ m[gjf_ 

[ft_l Sirbf_n _rnl[]ncih. 

Pbyto]b_mc][l [n[lyscs o` Vitex negundo L.  l_[` _xtr[]t 

Tb_ jbsni]b_gc][f [h[fsmcm i` f_[` _rnl[]n b[m \__h ^ih_ 

ni ^_n_]n afs]imc^_m, [fe[fic^m, `f[pihic^m, mn_lic^m, 

jb_hifm, n[hhchm, m[jihchm, [h^ jlin_chm. Tb_ [fe[fic^m 

n_mn q[m ]ih`clg_^ \s nbl__ ^cff_l_hn n_mnm, ch]fo^cha 

M[s_l'm n_mn, Dl[a_h^ilff n_mn, [h^ W[ah_l n_mn (20). Tb_ 

n[hhch ]ihn_hn ch nb_ m[gjf_ q[m ]ih`clg_^ \s [^^cha 2-3 

gL i` jf[hn _rnl[]n qcnb 1% i` f_[^ []_n[n_ (21). Tb_ 

m[jihch n_mn q[m ^ih_ \s pcailiomfs gcrcha ih_ al[g i` 

jf[hn _rnl[]n qcnb 5 gL i` ^cmncff_^ q[n_l (22). Tb_ 

][l\ibs^l[n_ n_mn q[m ][llc_^ ion \s [^^cha 1.5 gL i` 

B_h_^c]n'm l_[a_hn ni 3 gL i` nb_ m[gjf_ (23). A \col_n n_mn 

q[m ][llc_^ ion `il jlin_ch [h[fsmcm (23, 24). Tb_ S[feiqmec 

n_mn q[m j_l`ilg_^ ni ]ih`clg nb_ jl_m_h]_ i` mn_lifm (24, 

25). Tb_ `f[pihic^ n_mn q[m ]ih^o]n_^ \s [^^cha [ `_q 

^lijm i` ^cfon_^ N[OH mifoncih chni nb_ n_mn no\_ 

]ihn[chcha 3 gL i` jf[hn _rnl[]n (26). Tb_ Gfs]imc^_m n_mn 

q[m ]ih^o]n_^ \s [^^cha 1 gL i` jf[hn _rnl[]n [h^ 4 gL i` 

^cfon_^ mofjbolc] []c^ chni nb_ n_mn no\_ [h^ q[m [ffiq_^ 

ni \icf `il 15 gchon_m. Ih nb_ mifoncih, jin[mmcog 

bs^lirc^_ (20%) q[m [^^_^ [ft_l ]iifcha. Eko[f P[lnm i` 

F_bfcha'm A [h^ B mifoncihm q_l_ [^^_^ [h^ b_[n_^ `il 5 

gchon_m (27, 28). Tb_ jb_hifm n_mn q[m ]ih^o]n_^ omcha 3 

gL i` f_[` _rnl[]n [h^ 1 gL i` 2% `_llc] ]bfilc^_ (29). 

G[s Cbrom[toar[pby-M[ss sp_]trom_trc] (GC-MS) 

[n[lyscs o` Vitex negundo l_[` _xtr[]t 

Tb_ [ko_iom f_[` _rnl[]n q[m mo\d_]n_^ ni GC-MS [h[fsmcm. 

Tb_ jbsni]igjioh^m q_l_ nl[hm`_ll_^ ni nb_ pif[ncf_ 

mifoncih omcha g_nbsf _mn_l nblioab mifp_hn-mifp_hn 

_rnl[]ncih ni j_l`ilg GC-MS. L[n_l, nb_ m[gjf_ q[m 

[h[fst_^ ch nb_ GCMS-QP2010 SE-Sbcg[^to qcnb b_fcog [m 

][llc_l a[m. Tb_ ]igjioh^m i\n[ch_^ `lig nb_ GC-MS 

q_l_ c^_hnc`c_^ [h^ chn_ljl_n_^ omcha nb_ g[mm mj_]nl[f 

fc\l[ls NIST (N[ncih[f Ihmncnon_ i` Sn[h^[l^m [h^ 

T_]bhifias, USA) (30).  

Syntb_scs [n^ ]b[r[]t_rcz[tcon o` AaNPs `rom Vitex 
negundo L. l_[` _xtr[]t 

A\ion 25 gL i` [ko_iom _rnl[]n i` V. negundo q[m mfiqfs 

[^^_^ ni nb_ _ko[f pifog_ i` 1 gM i` `l_mbfs jl_j[l_^ 

mcfp_l hcnl[n_ (AaNO3) mifoncih. Tb_ ]igjih_hnm q_l_ 

mncll_^ [n liig n_gj_l[nol_ ih [ g[ah_nc] mncll_l [n 200 

ljg `il 24 blm. Tb_ gcrnol_ q[m ]_hnlc`oa_^ [n 10,000 ljg 

`il 12 gch ni m_j[l[n_ nb_ h[hij[lnc]f_m. Tb_ ]iff_]n_^ 

h[hij[lnc]f_m q_l_ q[mb_^ qcnb ^_cihct_^ q[n_l [h^ 

_nb[hif [h^ q_l_ ^lc_^ [n 35-40iC `il 14 blm, [h^ nb_ 

i\n[ch_^ j_ff_n q[m mnil_^ `il `olnb_l ]b[l[]n_lct[ncih (31, 

32). Tb_ ]f[mmc`c][ncih i` \cigif_]of_m ch nb_ V. negundo ch 

l_mjihm_ ni g_n[f l_^o]ncih [h^ h[hij[lnc]f_ mn[\cfcns q[m 

]b[l[]n_lct_^ omcha Fiolc_l Tl[hm`ilg Ih`l[l_^ 

Sj_]nlig_nls (FT-IR) (33). Tb_ XRD (X-l[s ^cffl[]ncih) q[m 

om_^ ni ]b[l[]n_lct_ [h^ ]ih`clg nb_ ]lsmn[ffch_ h[nol_ 

[h^ j[lnc]f_ mct_ i` mshnb_mct_^ mcfp_l h[hij[lnc]f_m (34). 

UV–pcm mj_]nlim]ijs cm nb_ gimn ]lo]c[f n_]bhcko_ `il 

[h[fstcha nb_ pcmo[f ]ifil ]b[ha_m, ]ih`clgcha nb_ 

jl_m_h]_ i` h[hij[lnc]f_m (35).  
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H[t]b[\clcty optcmcz[tcon o` Aedes aegypti st[a_s 

Tb_ A. aegypti _aam q_l_ jli]ol_^ `lig NCDC (N[ncih[f 

C_hn_l `il Dcm_[m_ Cihnlif, Cicg\[nil_, Ih^c[). Tb_ _aam 

q_l_ cgg_lm_^ ch nl[sm ]ihn[chcha l_p_lm_ imgimcm q[n_l 

[h^ q_l_ g[chn[ch_^ [n liig n_gj_l[nol_. Tb_ _aam q_l_ 

b[n]b_^ ni ^_p_fij chni nb_ `clmn, m_]ih^, nbcl^, [h^ `iolnb 

chmn[l mn[a_m. L[n_l, nb_ c^_hnc`c][ncih i` ^cff_l_hn chmn[l 

mn[a_m q[m \[m_^ ih ]b[l[]n_lcmnc] `_[nol_m mo]b [m 

_fiha[ncih ch \i^s mct_, [hn_hh[ ^_p_fijg_hn, [h^ 

ch]l_[m_^ _s_ ]ifil[ncih. Tb_ b[n]b[\cfcns q[m [h[fst_^ 

omcha nbl__ ^cff_l_hn q[n_l miol]_m: l_p_lm_ imgimcm q[n_l, 

n[j q[n_l, [h^ mn[ah[n_^ q[n_l. Tb_ mno^s q[m ][llc_^ ion 

[n 25°C [h^ n_mn_^ [n nbl__ ^cff_l_hn jH (5, 7, 9). Tb_ n_mn 

mno^s q[m ][llc_^ ion qcnb ^cff_l_hn f[lp[f mn[a_m [n p[lscha 

]ih]_hnl[ncihm i` AaNPm (36).  

L[rvc]c^[l [n^ pupc]c^[l []tcvcty  

Fcfts f[lp[_ i` nb_ nbcl^ [h^ `iolnb chmn[l mn[a_m q_l_ 

_rjim_^ ni `cp_ ^cff_l_hn ]ih]_hnl[ncihm i` AaNPm (200, 

400, 600, 800, [h^ 1000 µf/L) `iffiqcha nb_ jlini]if 

i`  Piihaot[fc [h^ K[f[cp[hc, (16). Tb_ A.aegypti joj[_ 

q_l_ mo\d_]n_^ ni ^cff_l_hn n_mn ]ih]_hnl[ncihm i` mcfp_l 

h[hij[lnc]f_m. Tb_ j_l]_hn[a_ giln[fcns i` nb_ f[lp[_ [h^ 

joj[_ q[m ][f]of[n_^ \s _rjimcha nb_g ni nb_ AaNPm `il 

24 b, [h^ nb_ g_^c[h f_nb[f ]ih]_hnl[ncih (LC 50) q[m 

_mncg[n_^ omcha mn[ncmnc][f niifm (37). 

 In silico [n[lyscs 

Tb_ ]igjioh^m i\n[ch_^ `lig nb_ V. negundo _rnl[]n 

q_l_ [h[fst_^ \s GC-MS, [h^ nb_ fca[h^ gif_]of_m q_l_ 

^_n_lgch_^. Tb_ fca[h^m q_l_ m_f_]n_^ \s Lcjchmec'm lof_ i` 

5 (bnnj://qqq.m]`\ci-ccn^.l_m.ch/miftq[l_/^loa^_mcah/

fcjchmec.dmj). Tb_ jbsni]igjioh^m nb[n q_l_ ni []n [m nb_ 

fca[h^ g[n_lc[f q_l_ ^iqhfi[^_^ `lig Po\Cb_g (bnnjm://

jo\]b_g.h]\c.hfg.hcb.aip/). Tb_ m_f_]n_^ n[la_n_^ 

jlin_ch q[m 5V13 ([ dop_hcf_ bilgih_-\ch^cha jlin_ch ch A. 

aegypti). Tb_ mnlo]nol_ q[m ^iqhfi[^_^ `lig RCSB 

(bnnjm://qqq.l]m\.ila/mnlo]nol_/5V13). Tb_ jlin_ch q[m 

jl_j[l_^ qcnb nb_ [^^cncih i` ]b[la_m [h^ bs^lia_h \ih^m 

omcha PsMif (bnnj://qqq.jsgif.ila). Tb_ gif_]of[l 

^i]echa i` nb_ jl_j[l_^ fca[h^ ]igjioh^m qcnb nb_ 

jl_j[l_^ jlin_ch q[m j_l`ilg_^ ch PsRr omcha [oni ^i]e 

pch[ niifm. 

St[tcstc][l [n[lyscs 

Ti [h[fst_ nb_ f_nb[f ]ih]_hnl[ncih i` nb_ f[lp[f [h^ joj[f 
giln[fcns, nb_ SPSS niif'm jli\cn [h[fsmcm i` l_al_mmcih q[m 

][llc_^ ion. Tb_ A\\inn `ilgof[ q[m om_^ ni ^_n_lgch_ nb_ 

giln[fcns j_l]_hn[a_.  

 

R_sults  [n^ Dcs]usscon 

Tb_ V. negundo cm [ g_^c]ch[f mblo\ \_fihacha ni nb_ 

Lamiaceae `[gcfs. In cm ]b[l[]n_lcmnc][ffs ^cmnchaocmb_^ ^o_ 

ni cnm [lig[, qcnb `cp_ f[h]_if[n_ f_[`f_nm [h^ [ f[la_l 

f_[`f_n jimcncih_^ [n nb_ ]_hn_l. V. negundo q[m m_f_]n_^ 

`il cnm g_^c]ch[f jlij_lnc_m [h^ nb_ jl_m_h]_ i` [ bcab_l 

ko[hncns i` m_]ih^[ls g_n[\ifcn_m (14). Tb_ ]igjioh^ 

sc_f^ j_l]_hn[a_ q[m ][f]of[n_^ ni \_ 79%. Tb_ jl_m_h]_ 

i` mb[lj-_^a_^ j_[em ch nb_ GCMS ]blig[nial[g 

ch^c][n_^ nb_ jl_m_h]_ i` jin_hnc[f \ci ]igjioh^m. A fcmn 

i` []ncp_ jbsni]b_gc][f ]igjioh^m nb[n ][h []n [m 

jin_hnc[f f[lpc]c^[f ]igjioh^m b[m \__h c^_hnc`c_^ (T[\f_ 

1). A mcgcf[l mno^s \s Oeifc et al. chp_mnca[n_^ nb_ \ch^cha 

][j[\cfcns i` Vitex _mm_hnc[f icf [a[chmn nb_ gimkocni 

i^il[hn \ch^cha jlin_ch nb[n ][om_m nb_ giln[fcns i` nb_ 

gimkocni (38). 

T[\l_ 1. Pin_hnc[f \ci ]igjioh^m jl_m_hn ch nb_ f_[` _rnl[]n i` V. negundo c^_hnc`c_^ omcha nb_ NIST fc\l[ls 

P_[k 
num\_r 

R_t_ntcon 
Tcm_ Ar_[ 

Ar_[ 
p_r]_nt[a_ N[m_ o` tb_ ]ompoun^ 

H_cabt 

  

H_cabt  
p_r]_nt 

1 7.159 41475 7.29 Uh^_][h_ 4,7 -^cg_nbsf- 19802 6.12 

2 7.745 35980 6.32 O]n[h_, 3-_nbsf-2,7-^cg_nbsf- 20280 6.26 

3 
8.845, 9.149, 

10.140 

38484, 
31806, 
51912 

6.76, 5.59, 9.13 H_r[^_][h_ 
28481, 24955, 

29790 8.80, 7.52, 9.20 

4 9.898 29441 5.18 3-Imijlijirs-1,1,1,7,7,7,-b_r[g_nbsf-3,5,5-n 24955 7.71 

5 10.380 49992 8.79 O]n[^_][h_ 29292 9.05 

6 11.200 43458 7.64 T_nl[^_][h_,5-g_nbsf- 26851 8.29 

7 11.390 36310 6.38 Ec]im[h_ 24558 7.58 

11 11.420 34275 6.02 
1,1,1,5,7,7,7-H_jn[g_nbsf-3,3-\cm

(nlcg_nbsfmcfirs 24651 1.39 

12 12.019 39788 6.99 O]n[mcfir[h_,1,1,3,3,5,5,7,7,9,9,11,11,13,13 15307 4.73 

13 13.215 36922 6.49 H_jn[]im[h_ 9496 2.93 

14 14.569, 15.547 
33177, 
36123 5.83, 6.35 Cs]fihih[mcfir[h_,i]n[^_][g_nbsf- 19224, 18776 5.94, 5.80 

15 15.976 29753 5.23 Z-11(13-M_nbsf)n_nl[^_]_h-I-if []_n[n_ 7972 2.46 

https://paperpile.com/c/zxBMJO/KtCHq
http://www.scfbio-iitd.res.in/software/drugdesign/lipinski.jsp
http://www.scfbio-iitd.res.in/software/drugdesign/lipinski.jsp
https://pubchem.ncbi.nlm.nih.gov/
https://pubchem.ncbi.nlm.nih.gov/
https://www.rcsb.org/structure/5V13
http://www.pymol.org/
https://paperpile.com/c/zxBMJO/QQyRV
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Pbyto]b_mc][l [n[lyscs 

W[ah_l’m n_mn, Dl[haih^ilff’m n_mn, [h^ M[s_lm'm n_mn 

]ih`clg_^ nb_ jl_m_h]_ i` [fe[fic^m qcnb nb_ l_mj_]ncp_ 

]b[ha_ i` ]ifilm. Tb_ m[jihchm q_l_ ]ih`clg_^ \s [ 

`ilg[ncih `i[g f[s_l i` 2 ]g. Tb_ `ilg[ncih i` [ l_^^cmb 

mifoncih qcnb nb_ [^^cncih i` B_h_^c]n'm l_[a_hn ]ih`clg_^ 

nb_ jl_m_h]_ i` ][l\ibs^l[n_m. Tb_ `ilg[ncih i` s_ffiq 

jl_]cjcn[n_ qcnb nb_ [^^cncih i` gcffcihm i` l_[a_hnm [h^ 

nb_ gcrnol_ nolhcha chni [ fcabn joljf_ mb[^_ qcnb nb_ 

\col_n n_mn ]ih`clg_^ nb_ jl_m_h]_ i` jlin_chm. Wcnb nb_ 

[^^cncih i` ]bfili`ilg, nb_l_ q[m [ ^cmnchaocmb[\f_ f[s_l 

`ilg[ncih ch nb_ S[feiqmec n_mn nb[n ]ih`clg_^ nb_ 

jl_m_h]_ i` mn_lifm (24). Tb_ [^^cncih i` mi^cog bs^lirc^_ 

mifoncih chni nb_ f_[` _rnl[]n ]b[ha_^ nb_ ]ifil i` nb_ 

mifoncih ni ^__j s_ffiq, qbc]b q[m `olnb_l `ioh^ ni b[p_ 

^cm[jj_[l_^ qcnb nb_ [^^cncih i` bs^li]bfilc] []c^ ch cnm 

^cfon_^ `ilg, qbc]b ]ih`clg_^ nb_ jl_m_h]_ i` `f[pihic^m. 

Tb_ jl_m_h]_ i` afs]imc^_m q[m n_mn_^ omcha F_bfcha'm 

mifoncihm. Pb_hifm n_mn_^ omcha 2% `_llc] ]bfilc^_ nolh_^ 

nb_ mifoncih al__h, qbc]b ]ih`clg_^ nb_ jl_m_h]_ i` 

jb_hifm (29). A l_]_hn mno^s l_p_[f_^ nb[n nb_ jl_m_h]_ i` 

[ bcab [giohn i` jbsni]igjioh^m ch nb_ V negundo f_[` 

_rnl[]n ]ihnlc\on_m ni nb_ mshnb_mcm i` mcfp_l h[hij[lnc]f_m 

(39).  

Sclv_r n[nop[rtc]l_ syntb_scs  

Tb_ [jj_[l[h]_ i` ^__j \liqh ]ifil[ncih ^olcha j[lnc]f_ 

mshnb_mcm f_[^m ni pcmo[f ]ih`clg[ncih i` nb_ mcfp_l 

h[hij[lnc]f_m `ilg_^ [n [ sc_f^ l[n_ i` 05-08 al[gm. 

Sno^c_m ]ih^o]n_^ \s P[lnbc\[h et al. l_jiln_^ nb_ 

mshnb_mcm i` AaNPm `lig Annona reticulata f_[p_m q[m 

]ih`clg_^ nblioab nb_ ]ifil nl[hmcncih `lig s_ffiq ni 

\liqh (40). Ahinb_l _rj_lcg_hn ]ih^o]n_^ \s Pcf[kocha[ 

et al. (41) mshnb_mct_^ nb_ AaNPm `lig nb_ `locn _rnl[]nm i` 

Solanum mammosum qb_l_ nb_ l_^o]ncih i` Aa+ ni Aa0 

q[m ]ih`clg_^ \s i\m_lpcha nb_ ]ifiol ]b[ha_ `lig s_ffiq 

ni \liqh (41). 

Cb[r[]t_rcz[tcon o` sclv_r n[nop[rtc]l_s 

UV- vcsc\l_ sp_]tros]opc] [n[lyscs 

UV pcmc\f_ mj_]nl[f [h[fsmcm i` nb_ mshnb_mct_^ 
h[hig[n_lc[f _rbc\cn_^ [ ^cmnch]ncp_ j_[e [n 416 hg. 

A]]il^cha ni Lia[h[nb[h et al. (42), Passiflora subpeltata 

f_[` _rnl[]n q[m om_^ ni mshnb_mct_ mcfp_l h[hij[lnc]f_m, 

qbc]b q[m ]ih`clg_^ \s UV-pcmc\f_ mj_]nlig_nls nb[n 

ch^c][n_^ [ j_[e [n nb_ l[ha_ i` 456 hg. Tb_ l[ha_ i` 200 

ni 450 hg ]ih`clg_^ nb_ `ilg[ncih i` AaNPm omcha nb_ 

jf[hn _rnl[]nm. Scgcf[lfs, inb_l mno^c_m l_jiln nb[n nb_ 

mshnb_mcm i` AaNPm `lig Artemisia heba-alba l_mofn_^ ch 

nb_ `ilg[ncih i` [ UV-pcmc\f_ mj_]nl[f j_[e [n nb_ l[ha_ i` 

430 hg (42, 43). 

Fourc_r tr[ns`orm cn`r[r_^ sp_]tros]opy  

Tb_ FT-IR g_nbi^ oncfct_m nb_ ch`l[l_^ \_[g i` fcabn, qbc]b 

b_fjm ch nb_ c^_hnc`c][ncih i` nb_ `oh]ncih[f aliojm nb[n [l_ 

]lo]c[f ch nb_ l_^o]ncih il ][jjcha i` `l__ mcfp_l cihm nb[n 

[c^ ch nb_ mshnb_mcm i` AaNPm. Tb_ FTIR mj_]nl[f mnl_n]b_m 

i` AaNPm mshnb_mct_^ `lig ][hhih\[ff f_[p_m ]ill_mjih^ 

ni p[lciom \ci ]igjioh^m nb[n [c^ ch h[hi mshnb_mcm (44). 

Scgcf[lfs, ch iol mno^s, nb_ \[h^ mnl_n]b_m [n 3731.4 ]g-1 

]ill_mjih^m ni nb_ O-H alioj, 3526.17 ]g-1 ]ill_mjih^m ni 

O-H mnl_n]bcha, 2931.2 ]g-1 ]ill_mjih^m ni nb_ q_[e \ih^ 

i` nb_ O-H alioj i` [f]ibif, 1612.9 ]g-1 ]ill_mjih^m ni 

g_^cog C=C mnl_n]bcha, 1321.14 ]g-1 ]ill_mjih^m ni 

mnliha S=O mof`ih_ alioj i` ]igjioh^m [h^ 1147.48 

]ill_mjih^m ni mnliha C- O _mn_l mnl_n]bcha alioj (Fca. 1).  

X-r[y ^cffr[]tcon (XRD) 

Tb_ XRD om_m gihi]blig[nc] X-l[sm ch nb_ [h[fsmcm i` nb_ 
]lsmn[ffch_ h[nol_ i` nb_ m[gjf_ (Fca. 2). Tb_ V. negundo 

f_[` _rnl[]n ch^c][n_^ j_[em [n 27.6°, 32.1°,38.06°, 44.5° [h^ 

64.5° i` nqi nb_n[ p[fo_m. Tb_ [h[fsmcm q[m `olnb_l 

jl_^c]n_^ omcha nb_ JCPDS ][l^ hi: 04-0783 ni _mncg[n_ cnm 

]lsmn[ffch_ h[nol_ [n jf[h_ [haf_m ni (111), (200), [h^ (220). 

Tb_ XRD [h[fsmcm ]ih`clg_^ nb_ `ilg[ncih i` AaNPm i` [ 

]o\c] ]lsmn[ffch_ h[nol_. Scgcf[lfs, nb_ mno^s `lig 

S[hnbimbeog[l et al. (45) ch^c][n_^ nb_ mshnb_mcm i` AaNPm 

omcha Nelumbo nucifera (45) [h^ `ioh^ nb[n nb_ AaNPm 

`ilg_^ q_l_ i` `]] ]lsmn[ffch_ mnlo]nol_ qcnb nb_ Bl[aa'm 

l_`f_]ncih i` (111), (200). (220) [h^ (311). Tb_ mno^c_m [fmi 

jichn_^ ni nb_ nqi nb_n[ p[fo_m i` nb_ X-l[s ^cffl[]ncih 

j_[em [n 38.8°, 53.62°, 65.67° [h^ 76.67° nb[n q_l_ `ioh^ ni 

\_ ]fim_fs mcgcf[l ni nb_ p[fo_m nb[n iol mno^s l_jiln_^ 

(45). 

H[t]b[\clcty optcmcz[tcon o` Aedes aegypti st[a_s 

Cigj[l_^ ni jH 7, nb_ b[n]b[\cfcns j_l]_hn[a_ q[m f_mm ch 

jH 9 [h^ q[m [n nb_ fiq_mn ch jH 5 (Fca. 3). Sn[ah[hn q[n_l 

q[m mno^c_^ [m nb_ \_mn miol]_ `il f[lp[f ^_p_fijg_hn 

]igj[l_^ ni n[j [h^ l_p_lm_ imgimcm q[n_l. Tbcm nl_h^ cm 

][om_^ \s nb_ jl_m_h]_ i` [ bcab ]ih]_hnl[ncih i` gch_l[fm 

Fca 1. Tb_ mj_]nl[f \[h^ mnl_n]bcha ]ill_mjih^m ni nb_ jl_m_h]_ i` \ci 
]igjioh^m. 

Fca. 2. Tb_ X-l[s ^cffl[]ncih j_[em i` mcfp_l h[hij[lnc]f_m `lig nb_                     
V. negundo f_[` _rnl[]n. 

https://plantsciencetoday.online
https://paperpile.com/c/zxBMJO/leU5Y
https://paperpile.com/c/zxBMJO/ndvsZ
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[h^ inb_l mocn[\f_ j[lnc]f_m ch nb_ mn[ah[hn q[n_l nb[n 

]iof^ m_lp_ [m [ honlc_hn miol]_ `il nb_ ohchn_llojn_^ 

aliqnb i` nb_ f[lp[f mn[a_m. Sno^c_m b[p_ mbiqh nb[n nb_ 

q[n_l mnil_^ il mn[ah[n_^ ch ]ihn[ch_lm [h^ inb_l bog[h-

g[^_ miol]_m cm gimn mocn[\f_ `il gimkocni ^_p_fijg_hn 

(3,46). Tb_ mno^s g[chn[ch_^ nblioabion nb_ 

_rj_lcg_hn[ncih q[m [n [ jH i` 7, [h^ nb_ nl[sm `il f[lp[f 

b[n]bcha q_l_ g[chn[ch_^ [n liig n_gj_l[nol_, qbc]b 

b[m mbiqh nb_ bcab_mn b[n]b[\cfcns.  

Tb_ []tcvcty o` sclv_r n[nop[rtc]l_s [a[cnst Aedes 

aegypti l[rv[_ [n^ pup[_ 

Wcnb nb_ _rjimol_ i` 50 f[lp[_ [h^ joj[_ ni p[lscha 

]ih]_hnl[ncihm i` mcfp_l h[hij[lnc]f_m ch nlcjfc][n_m, nb_ 

mno^s i\m_lp_^ nb_ giln[fcns i` f[lp[_ [h^ joj[_ ch 24 

biolm (Fca. 4). Tb_ bcab_mn giln[fcns l[n_ q[m `ioh^ qb_h 

nb_ nbcl^ chmn[l f[lp[_, `iolnb chmn[l f[lp[_, [h^ joj[_ 

q_l_ _rjim_^ ni 1000 µf/L i` V. negundo mshnb_mct_^ 

AaNPm (71.66, 66.67, [h^ 65.00%, l_mj_]ncp_fs). Tb_ LC50 

[a[chmn nb_ nbcl^ chmn[l q[m `ioh^ ni \_ 441.43 µf/L qcnb 

346.93 µf/L [h^ 537.16 µa/L i` ojj_l [h^ fiq_l 95% 

]ih`c^_h]_ fcgcnm. Tb_ 50% i` LC50 [a[chmn nb_ `iolnb chmn[l 

f[lp[f mn[a_ i` A. aegypti q[m `ioh^ ni \_ 308.74 µa/L qcnb 

154.27 µa/L [h^ 422.45 µa/L i` ojj_l [h^ fiq_l 95% 

]ih`c^_h]_ fcgcnm `il ]ih]_hnl[ncih. Tb_ LC50 [a[chmn nb_ 

joj[f mn[a_ i` A. aegypti q[m `ioh^ ni \_ 490.66 µa/L qcnb 

354.66 µa/L [h^ 654.70 µa/L i` ojj_l [h^ fiq_l 95% 

]ih`c^_h]_ fcgcn `il ]ih]_hnl[ncih. Tb_ R2 p[fo_ i` fch_[l 

jli\cn nl[hm`ilg_^ l_mjihm_m q[m `ioh^ ni \_ 0.88, 0.94, 

[h^ 0.90 `il nb_ nbcl^ chmn[l f[lp[_, `iolnb chmn[l f[lp[_, 

[h^ joj[_, l_mj_]ncp_fs. Tb_ mno^s i` Mil_dóh et al. (3) 

mshnb_mct_^ AaNPm omcha Ambrosia arborescens [h^ 

[h[fst_^ cnm f[lpc]c^[f []ncpcns [a[chmn nb_ nbcl^ chmn[l f[lp[ 

i` A. aegypti. Tb_ mno^c_m mbiq_^ nb[n nb_ jf[hn-

mshnb_mct_^ AaNPm q_l_ bcabfs nirc] [n fiq_l 

]ih]_hnl[ncihm (LC50 i` 250 µa/L). Tb_ nirc] gic_ns nb[n 

][om_m f[lp[f giln[fcns cm ^o_ ni nb_ AaNPm mshnb_mct_^ 

`lig V. negundo. Sshnb_mct_^ h[hij[lnc]f_ j_h_nl[n_m nb_ 

f[lp[f _rime_f_nih [h^ ][om_m ^[g[a_ ni nb_ mol`[]_ 

_jcnb_fcog [h^ mol`[]_ ]onc]f_. A^^cncih[ffs, AaNPm \ch^ ni 

nb_ mof`ol j[lnc]f_m ch ]_ffi _htsg_m nb[n ^cmchn_al[n_ nb_ 

ila[h_ff_m [h^ _htsg_ h_nqile (35). Miljbifiac][f 

i\m_lp[ncihm fce_ b[cl fimm, h_]limcm, ^_jcag_hn[ncih, _n], 

[l_ [fmi l_jiln_^ ^o_ ni nb_ []ncih i` AaNPm. 

In silico [n[lyscs  

Flig nb_ fcmn i` ]igjioh^m nb[n [l_ jl_m_hn ch nb_ V. 

negundo f_[` _rnl[]n, mcr ]igjioh^m q_l_ `ioh^ ni `iffiq 

nb_ lof_m i` Lcjchmec’m lof_ i` `cp_.  Tb_ gif_]of[l g[mm i` 

nb_ m_f_]n_^ ]igjioh^m q[m m]l__h_^ `il f_mm nb[h 500 

D[fnih, [h^ nb_ fcjijbcfc]cns i` nb_ ]igjioh^m q[m 

m_f_]n_^ \[m_^ ih nb_cl LiaP p[fo_, qbc]b q[m f_mm nb[h 5. 

Tb_ hog\_l i` bs^lia_h \ih^ ^ihilm q[m m_f_]n_^ ih [ 

m][f_ \_fiq 5; f_mm nb[h n_h bs^lia_h \ih^ []]_jnilm [h^ 

gif[l l_`l[]ncpcns \_nq__h 40-130 q_l_ m_f_]n_^ [m 

jin_hnc[f fca[h^ gif_]of_m `il nb_ jlin_ch-fca[h^ 

chn_l[]ncih mno^c_m (T[\f_ 2) (47). Tb_ \ci ]igjioh^m nb[n 

q_l_ m_f_]n_^ [m fca[h^ gif_]of_m q_l_ ^i]e_^ [n nb_ 

[]ncp_ mcn_ i` gimkocni dop_hcf_ bilgih_ \ch^cha jlin_ch 

omcha nb_ PsRX niif. B[m_^ ih nb_ \ch^cha [ffchcns, cn q[m 

Fca. 3. Tb_ f[lp[f b[n]b[\cfcns n_mn_^ [n nbl__ ^cff_l_hn jH fce_ 5, 7, [h^ 9.  
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`ioh^ nb[n Z-11(13-M_nbsf) n_nl[^_][h_-I-if []_n[n_ b[^ 

nb_ bcab_mn \ch^cha [ffchcns qcnb nb_ _h_las i` - 8.2 K][f/

gif, `iffiq_^ \s O]n[^_][h_ qbc]b jimm_mm_^ -8.1 K][f/

gif i` \ch^cha [ffchcns (T[\f_ 3). Tb_ \ch^cha [ffchcns 

ch^c][n_^ nb_ _ffc]c_h]s i` nb_ fca[h^ gif_]of_ ch chbc\cncha 

nb_ JHBP (Fca. 5). Tb_ fca[h^m [l_ \ioh^ [n nb_ []ncp_ mcn_ 

i` nb_ dop_hcf_ bilgih_-\ch^cha jlin_ch, qbc]b cm [mmcmn_^ 

\s bs^lia_h \ih^m. Tb_ g[ch [gchi []c^m jl_m_hn [n nb_ 

l_acih i` nb_ []ncp_ mcn_ [l_ L_o 37, Tsl 33, Pb_ 144, V[f 34, 

L_o 30, Af[ 281, Tlj 278, Pb_ 269, Pli 55, V[f 65, [h^ Tsl 

133, If_140, Tlj 50, Tlj 53, L_o 72, V[f 68, Tsl 64, S_l 69, 

L_o 74, Tsl 129, V[f 51. Jop_hcf_ bilgih_m jf[s [ 

mcahc`c][hn lif_ ch nb_ nl[hm`ilg[ncih i` f[lp[_ chni joj[f 

mn[a_m. Onb_l nb[h nb_cl lif_ ch ^_p_fijg_hn[f lif_m, 

dop_hcf_ bilgih_ [fmi ]ihnlc\on_m ni nb_ l_aof[ncih i` 

l_jli^o]ncp_ [h^ \_b[pcil[f mncgofc (47). Z_li b[n]b[\cfcns 

i` nb_ gimkocni _aam cm jimmc\f_ c` nb_ _rjl_mmcih i` 

Jop_hcf_ bilgih_ cm gchcgct_^ (48). Tb_ gJHBP chbc\cncih 

f_[^m ni nb_ ^cmlojncih i` nb_ gimkocni ^_p_fijg_hn[f 

mn[a_m, nbom g[lecha nb_ [\cfcns i` nb_ V. negundo-\[m_^ 

]igjioh^m ni []n [m jin_hnc[f gimkocni ]ihnlif. Oeifc et 

al. (38) l_jiln_^ nb[n nb_ jf[hn g_n[\ifcn_m `lig V. 

negundo ][h []n [m fca[h^ gif_]of_m [a[chmn nb_ gimkocni 

i^il[hn \ch^cha jlin_chm (OBP, OBP1, OBP4, [h^ OBP7) 

(38). 

 

 

Con]luscon   

Tb_l_ [l_ qc^_mjl_[^ `[n[fcnc_m i` ^cm_[m_m ][om_^ \s 

gimkocni_m. A. aegypti, \_cha nb_ gimn _ffc]c_hn ch ][omcha 

nb_ mjl_[^ i` m_p_l[f nsj_m i` pclom_m, cm [ jlcg[ls n[la_n 

`il [\ifcmbcha `[n[f ^cm_[m_m. Mofncjf_ mnl[n_ac_m `il 

]ihnliffcha nb_m_ mj_]c_m b[p_ hin _h^ol_^ fiha _hioab ni 

]ihnlif nb_ ^cm_[m_m il nb_ p_]nilm. Tb_l_`il_, [fn_lh[n_ 

g_nbi^m nb[n ]iof^ \_ momn[ch_^ b[p_ ni \_ cgjf_g_hn_^, 

qbc]b f_^ om ni ^_mcah iol mno^s omcha [ mnliha [h^ 

momn[ch[\f_ miol]_ qcnb gchcg[f mc^_ _ff_]nm ih nb_ 

_hpclihg_hn. Tbom, q_ om_^ nb_m_ jf[hnm ni _rnl[]n mcfp_l 

h[hij[lnc]f_m nb[n ][h \_ gil_ jli`ioh^ ch []ncha [a[chmn 

nb_ ^_p_fijg_hn[f mn[a_m i` A. aegypti Sno^c_m l_p_[f_^ 

nb[n nb_l_ cm [ bcab _ffc]c_h]s i` nb_ mshnb_mct_^ mcfp_l 

h[hij[lnc]f_m qb_h [h[fst_^ `il LC50 [a[chmn A. aegypti 

f[lp[_ [h^ joj[_ mn[a_m. Tb_ in-silico [jjli[]b ch 

[h[fstcha nb_ []ncpcns i` nb_ jbsni]igjioh^m [a[chmn nb_ 

gimkocni dop_hcf_ bilgih_ \ch^cha jlin_ch l_p_[f_^ cnm 

\ch^cha [n nb_ []ncp_ mcn_ i` nb_ jlin_ch nb[n ]iof^ \_ 

]lo]c[f ch [fn_lcha nb_ ]b[l[]n_lcmnc] `_[nol_m i` nb_ jlin_ch, 

qbc]b ch nolh ][h [ff_]n f[lp[f ^_p_fijg_hn. Tb_ f[lpc]c^[f 

[h^ jojc]c^[f []ncpcnc_m i` nb_ AaNPm [a[chmn nb_ A. aegypti 

f[lp[f [h^ joj[f mn[a_m mbiq_^ jligcmcha l_mofnm nb[n qcff 

[ffiq cn ni \_ ]ihmc^_l_^ [m [ jin_hnc[f l_j_ff_hn 

][h^c^[n_. Folnb_l chp_mnca[ncih chni nbcm jlin_ch omcha nb_ 

jbsni]igjioh^ i` V. negundo ][h f_[^ ni _hb[h]_^ ^loa 

^_p_fijg_hn ch nb_ `onol_.  

Fca. 4. Tb_ f[lp[f [h^ joj[f giln[fcns j_l]_hn[a_ q[m _mncg[n_^ omcha A\\inn'm `ilgof[.  

Pu\Cb_m 
ID 

N[m_ o` tb_ ]ompoun^ 
Mol_]ul[r M[ss 

(D[ltons) 
Hy^roa_n 

\on^ ^onors 
Hy^roa_n \on^ 

[]]_ptors 
LoaP Mol[r r_`r[]tcvcty 

519389 Uh^_][h_ 4,7 -^cg_nbsf- 184.00 0 0 4.248 73.07 

537329 O]n[h_, 3-_nbsf-2,7-^cg_nbsf- 170.00 0 0 3.952 67.55 

11006 H_r[^_][h_ 226.00 0 0 5.146 89.585 

11635 O]n[^_][h_ 254.00 0 0 5.759 100.519 

98976 T_nl[^_][h_,5-g_nbsf- 212.00 0 0 4.850 84.063 

5367701 Z-11(13-M_nbsf) n_nl[^_]_h-I-
if []_n[n_ 

268.00 0 2 4.796 91.812 

T[\l_ 2. Cigjioh^m m_f_]n_^ \s Lcjchmec'm lof_ i` 5 
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