
  

Tl_h m̂ ch Coll_hn Bcifias 

 OPEN ACCESS 

 

ARTICLE HISTORY  

R_]_cp_^: 25 Aoaomn  2023 
A]]_jn _^: 22 D_]_g\_l 2023 

Ap[cf[\f_ ihfch_ 
V_lmcih 1.0 : 22 J[ho[ls  2024 
 

 

A^^ctcih[f ch` irg[tcih 

P__r r_vc_w: Po\fcmb_l nb[hem 
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A\str[]t  

Hordeum vulgare L. cm [ gofnc-honlcncih[f `ii^ al[ch ]lij i` nb_ Pi[]_[_ `[gcfs. In cm 
[ mcahc`c][hn mn[jf_ ]lij ch Amc[ qcnb mcahc`c][hn honlcncih[f [ĥ  ]igg_l]c[f 
cgjiln[h]_. In cm jimmc\f_ ni aliq nbcm jf[hn oh^_l [ hog\_l i  ̀[\cinc] ]ih^cncihm i  ̀
mnl_mm, mo]b [m `foilc^_ mnl_mm. Tb_ i\d_]ncp_ i` nb_ ]oll_hn mno^s q[m ni ^_n_lgch_ 
qb_nb_l nqi ]bim_h ]ofncp[lm i  ̀Hordeum vulgare ]iof  ̂ _h^ol_ il nif_l[n_ `foilc^_ 
mnl_mm ]ih^cncihm \s omcha a[m ]blig[nial[jbs-g[mm mj_]nlig_nls (GC-MS) 
[h[fsmcm. Tb_ nqi H. vulgare ]ofncp[lm’ m__^m nb[n q_l_ ]bim_h, RD2786 [h^ RD2794, 
q_l_ jf[hn_  ̂ ch jH-5 micf [h  ̂ [ffiq_  ̂ ni g[nol_ `il [ gihnb ch ]f[s jinm. Dcff_l_hn 
]ih]_hnl[ncihm i` `foilc^_ (0, 5, 10, 15, 20 jjg) q_l_ [^^_^ ni nb_ micf [m 
mojjf_g_hnm. Mil_ip_l, GC-MS q[m om_  ̂ ni [mm_mm `[]nilm mo]b [m jlin_ch ]ihn_hn 
[h  ̂ hcnlc] irc^_. A^^cncih[f TLC [h[fsmcm q[m ][llc_  ̂ ion omcha [ TLC mb__n. Am [ 
l_mofn i` `l__ l[^c][f jli^o]ncih, nb_ ]ofncp[l RD2786 b[^ bcab_l nin[f jlin_ch [h  ̂
hcnlc] irc^_ m][p_hacha _htsg_ (NOSA) []ncpcns nb[h RD2794. B_][om_ i  ̀ cnm 
imgijlin_]n[hn jlij_lnc_m [h  ̂ [\cfcns ni nif_l[n_ `foilc^_ mnl_mm ]ih^cncihm, 
]ofncp[l RD2786 i` H. vulgare cm nb_l_̀ il_ [^pcm_^ `il `[lg_lm ch `foilc^_-[ff_]n_^ 
l_acihm \[m_^ ih nb_ l_mofnm i` nbcm mno^s. 

 

K_ywir^s  

Hordeum vulgare L.; Ffoilc^_ mnl_mm; GC-MS; Pi[]_[_; A\cinc]; Ncnlc] irc^_  

 

Ihtri^u]tcih  

Plcg[lcfs, Hordeum vulgare L., il \[lf_s, cm [ ]_l_[f al[ch nb[n cm \_cha aliqh [lioĥ  
nb_ qilf^ ô_ ni cnm [ffil^[\cfcns [h  ̂honlcncih[f qilnb. Aft_l lc]_, qb_[n, [h  ̂g[ct_, 
nb_ `iolnb-gimn jijof[l ]lij ch nb_ qilf^ ni \_ ]ofncp[n_  ̂ cm \[lf_s (1). Ih q_mn_lh 
]iohnlc_m, nbcm ]lij cm gimnfs om_^ [m `__^, nbioab cn ][h [fmi \_ om_^ ch mg[ff 
[giohnm `il `ii  ̂ [h^ g[fn. Wilf^qc^_, \[lf_s cm [ mn[jf_ ]lij nb[n cm om_^ 
_p_lsqb_l_ (2). Wb_h ]igj[l_^ ni inb_l al[mm_m, \[lf_s b[m nb_ bcab_mn 
]ih]_hnl[ncih i  ̀ gch_l[fm [h  ̂ honlc_hnm, _p_h [n nb_ \_achhcha i  ̀ cnm aliqnb. 
A]]il^cha ni L__ [h  ̂ Ncmbcs[g[ (3,4), \[lf_s cm [fmi b_fj`of [m [ h[nol[f l_g_^s `il 
[ hog\_l i` cffh_mm_m, ch]fo^cha [h[_gc[, ][h]_l, l_h[f jli\f_gm, bcab ]bif_mn_lif, 
]cl]of[nils ^cm_[m_m, i\_mcns, [h  ̂^c[\_n_m.  

Do_ ni nb_ f[la_ [giohn i  ̀ ^c_n[ls `c\l_ ch \[lf_s, _mj_]c[ffs mifo\f_ afo][h, qbc]b 
b[m \__h mbiqh ni fiq_l chmofch [h  ̂ jimnjl[h^c[f m_log afo]im_ [h  ̂ cnm l_mjihm_ 
fche_^ ni cgj[cl_^ afo]im_ nif_l[h]_, nb_l_ b[m \__h [ mcahc`c][hn mbcft ch `i]om ch 
\[lf_s oncfct[ncih l_]_hnfs (5, 6). Tb_ l_ ô]ncih i` jimnjl[h^c[f \fii^ afo]im_ [h  ̂
chmofch l_mjihm_ fche_  ̂ ni ^_]l_[m_^ afo]im_ nif_l[h]_ b[m \__h ^_gihmnl[n_^ \s 
[l[\chirsf[h, qbc]b cm [fmi a[chcha jijof[lcns (7, 8). Inm _h^imj_lg’m ]_ff q[ff cm 
_[mcfs \lie_h, acpcha cn [ al_[n_l jin_hnc[f `il l_mcmn[h]_ ch g[ct_ [h^ qb_[n, qbc]b 
fiq_lm nb_ [giohn i` honlc_hnm ch nb_ ^ca_mncp_ msmn_g. Do_ ni cnm nqi e_s ko[fcnc_m-
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bcab honlcncih[f ]ihn_hn [h  ̂ fiq afs]_gc] ch^_r—\[lf_s cm 
\_]igcha gil_ [h  ̂gil_ jijof[l qilf^qc^_ (9, 10).  

 Ffoilc^_ (F-) cm [ b[fia_h [hcih [h  ̂ nb_ nbcln__hnb 
gimn jl_p[f_hn _f_g_hn ch nb_ ]lomn i` nb_ _[lnb. Ci[f, micf, 
]f[s, [h^ li]em [ff ]ihn[ch `foilc^_m, h[g_fs mi^cog 
`foilc^_. Ih [^^cncih, gch_l[f q_[nb_lcha [h^ pif][hc] [mb 
_gcmmcihm, _mj_]c[ffs g[lch_ [_limifm, l_f_[m_ nb_g chni 
nb_ [ngimjb_l_. Sicf l_[^cfs [\mil\m nb_ _rnl_g_fs 
l_[]ncp_ b[fia_h `foilc^_, qbc]b ]ig\ch_m qcnb [ p[lc_ns i  ̀
][ncihm ni ]l_[n_ ]igjf_r_m. Pbimjb[n_ `_lncfct_l om[a_ ch 
[alc]ofnol_ [h^ [ngimjb_lc] F- j[lnc]f_m \inb ]ihnlc\on_ ni 
micf `foilc^_ jiffoncih (11). Ih q[n_l qcnb fiq jH [h  ̂
b[l^h_mm, chila[hc] `foilc^_m [l_ ̀ l_ko_hnfs ̀ ioh^. F cm hin 
[ l_kocl_^ _f_g_hn `il jf[hnm, \on cnm jl_m_h]_ ch nb_ [cl, 
q[n_l, il micf ][h [fn_l jf[hn \ci]b_gc][f, jbsmcifiac][f, 
[h  ̂ mnlo]nol[f jli]_mm_m ch [h oh`[piol[\f_ q[s, qbc]b 
][h b[p_ [ hog\_l i  ̀ ^_nlcg_hn[f l_j_l]ommcihm (12). Sicf 
`foilc^_ jiffoncih cm ][om_^ \s \inb _r]_mmcp_ om_ i  ̀
jbimjb[n_-\[m_^ `_lncfct_lm ch [alc]ofnol_ [h^ j[lnc]of[n_ 
g[nn_l `lig nb_ [ngimjb_l_. Sn_p_hm _n [f. (1997) mn[n_ 
nb[n F- nirc]cns ch jf[hnm ][om_m `ifc[l [̂g[a_ [h  ̂ cgj[]nm 
jbsmcifiac][f jli]_mm_m fce_ l_mjcl[ncih [h  ̂
jbinimshnb_mcm ch [^^cncih ni _htsg_ []ncpcns (13, 14). 
R_m_[l]b b[m ^_gihmnl[n_^ nb[n \[lf_s ^cmjf[sm 
^[ha_liom mcahm [n _p_h fiq_l F- ]ih]_hnl[ncihm (15). F-  

b[m [h cgj[]n ih jf[hn aliqnb [h  ̂ ^_p_fijg_hn \s 
chn_l`_lcha qcnb hog_liom g_n[\ifc] jli]_mm_m chpifp_^ ch 
jlin_ch [h  ̂ho]f_inc^_ mshnb_mcm (16, 17).  

 

M[t_rc[fs [h^ g_tbi^s 

Tb_ m__^m q_l_ i\n[ch_  ̂ l̀ig Klcmbc Vcas[h K_h^l[ 
(B[h[mnb[fc Vc^s[jcnb, Ih^c[) ni n_mn nb_ aliqnb i  ̀ nqi 
\[lf_s ]ofncp[lm (RD2786 [ĥ  RD2794) oh^_l p[lciom 
`foilc^_ ([m N[F) ]ih]_hnl[ncihm. Tb_ m_f_]n_^ ]ofncp[lm’ 
m__^m q_l_ mn_lcfct_  ̂ omcha 0.01 j_l]_hn HaCf2 , [h  ̂ nb_s 
q_l_ mo\m_ko_hnfs q[mb_  ̂ qcnb [oni]f[p_^ q[n_l. Aft_l 
`iol ^[sm, nb_ m__^fcham l̀ig nb_ mn_lcfct_^ m__^m q_l_ 
nl[hm`_ll_^ ni jinm ch j_nlc jf[n_m. Tbl__ m__^fcham q_l_ 
nl[hmjf[hn_^ ch ^ojfc][n_ chni _[]b 18-fcnl_ jin. T_h 
ecfial[gm i  ̀ micf qcnb [ jH i  ̀ 7.3 [n liig n_gj_l[nol_ 
q_l_ [^^_  ̂ ni _[]b jin, [h  ̂ nb_ micf q[m nb_h gcr_^ qcnb 
25% [ggihc[ mifoncih \s pifog_ ni \lcha nb_ jH îqh ni 
5.2. Tb_ jH, micf, [h  ̂ q[n_l mifoncih q_l_ g_[mol_^ omcha 
[ af[mm _f_]nli^_ ch [ 1:2:5 l[nci (18). Tb_ fcabn \liqh 
]ifiol, m[h ŝ n_rnol_, [h^ 0.12 ea −1  ila[hc] ]ihn_hn i` nb_ 
micf q_l_ i\m_lp_^. W_n ^ca_mncih q[m om_^ ni ^_n_lgch_ 
nb_ ila[hc] ]ihn_hn i` nb_ micf (19). Fil [ gihnb, nb_ jinm 
q_l_ e_jn ch [ ]ofnol_ ]b[g\_l [n [ n_gj_l[nol_ i` 27 °C. 
Oh nb_ `iolnb, _cabnb [h^ nq_fftb ^[sm, nl_[ng_hnm q_l_ 
acp_h, [h  ̂ nb_ ]ihnlif jf[hnm q_l_ acp_h ^cmncff_^ q[n_l. Ih 
jf[hnm nb[n q_l_ 30 [̂sm if^, nb_ []]ogof[ncih i` F-    

q[m _r[gch_^ [n ^cff_l_hn F ]ih]_hnl[ncihm (0, 5, 10, 15, 
[h^ 20 PPM).  

 Umcha BSA [m nb_ mn[h [̂l^, nb_ nin[f jlin_ch ]ihn_hn 
q[m ][f]of[n_  ̂ omcha Liqls’m g_nbi  ̂ (22). Tb_ l_[]ncih 
gcrnol_ (3 gf) ]ihn[chcha _rnl[]n il mn[h [̂l  ̂ mifoncih (0.5 
gf), jbimjb[n_ \off_l m[fch_ (0.5 gf), [h^ mi^cog 
hcnlijlommc^_ (10 gM, 2 gf) q[m ch]o\[n_  ̂[n 25 °C `il 150 

gchon_m ch il^_l ni _mncg[n_ NOSA. Fiffiqcha ch]o\[ncih, 
1 gf i  ̀ mof`[hcfc] []c  ̂l_[a_hn (0.33% ch 20% af[]c[f []_nc] 
[]c^) q[m jcj_nn_^ chni 0.5 gf i  ̀ nb_ l_[]ncih gcrnol_ 
]ihn[chcha hcnlcn_. Tb_ ]ig\ch[ncih q[m nb_h f_ft ni mn[h  ̂
`il 5 gchon_m ni ]igjf_n_ nb_ ^c[tinct[ncih jli]_mm. 
So\m_ko_hnfs, 1 gcffcfcn_l i  ̀ h[jbnbsf _nbsf_h_ ^c[gch_ 
^cbs^li]bfilc^_ q[m chnli^o]_^, ]ig\ch_^, [ĥ  f_ft ni 
mn[h^ [n 25 °C `il 30 gchon_m. Wb_h fcabn cm ^cmj_lm_^, [ 
gijbil_ `ilgm. An 540 hg, nb_ [\mil\[h]_ i  ̀ nb_m_ 
mifoncihm q[m ^_n_lgch_^. Am j_l B[ [̂gc _n [f. (23), nb_ 
[gchi []c^m ih nb_ ]blig[nial[gm q_l_ c^_hnc`c_^ omcha 
nb_ hchbs l̂ch-]iffc^ch_ ]bligia_hc] l_[a_hn `il TLC 
[gchi []c^ ^_n_]ncih `iffiqcha nqi-^cg_hmcih[f 
^_p_fijg_hn. A]]il^cha ni Jih_m [ĥ  H_[nb]in_ (25), nb_ 
l_[a_hn q[m mjl[s_^ ip_l nb_ nbch f[s_lm, qbc]b q_l_ 
mo\m_ko_hnfs e_jn ch [ mnl_[g i  ̀b_[n_  ̂[cl.  

Extr[]tcih jri]_ss  

Fl_mb f_[p_m q_l_ l_gip_^, nbilioabfs ]f_[h_^, [h  ̂
[ffiq_^ ni ^ls `il 7 [̂sm [n liig n_gj_l[nol_ \_`il_ 
\_cha ]lomb_^ qcnb fckoc^ hcnlia_h (20). A ]ihnlif m[gjf_ 
i` \inb ]ofncp[lm [h^ 1 a i  ̀ _[]b f_[  ̀ jiq^_l qcnb p[lscha 
]ih]_hnl[ncihm i` F- q_l_ jf[]_^ ch [ nbcg\f_ [h  ̂
_rnl[]n_^ `il 12 biolm qcnb g_nb[hif omcha [ mirbf_n 
^_pc]_. Wb_h nb_ n_gj_l[nol_ l̂ijj_  ̂ \_fiq 35 °C, nb_ 
_rnl[]nm q_l_ ]ih]_hnl[n_  ̂ omcha [ lin[nils `f[mb 
_p[jil[nil [n [ l_^o]_^ jl_mmol_. Fiffiqcha nb[n, nb_ 
jlin_ch ]ihn_hn [h  ̂ m_]ih [̂ls g_n[\ifcn_m i  ̀ nb_ _rnl[]nm 
q_l_ c^_hnc`c_  ̂ [h  ̂ _p[fo[n_  ̂ omcha _mn[\fcmb_^ 
n_]bhcko_m (21).  

 

R_suft   

Qu[htct[tcv_ _̂t_rgch[tcih i  ̀tit[f jrit_ch ]iht_ht  

Plin_ch ]ihn_hn q[m l_]il^_^ bcab_l [n ]ihnlif (f_[p_m, 
m__^m) ]igj[l_^ ni inb_l nl_[ng_hnm, `il \inb nb_ 
]ofncp[lm (T[\f_ 1.). Agiha nb_ nl_[n_^ jf[hnm, qbc]b 
l_]_cp_^ nl_[ng_hn jlin_ch ]ihn_hn q[m ch]l_[m_^ ch 
\_nn_l ]ofncp[l RD2786 ch f_[p_m [h^ m__^m (8.84±0.04 ga a 
-1 FW, 22.74±0.01 ga a -1 FW), l_mj_]ncp_fs. Wbcf_, nl_[n_  ̂
]ofncp[l RD2794, mbiq_^ fiq_mn jlin_ch ]ihn_hn ch f_[p_m 
[h  ̂ m__^m [n 20 jjg (6.41±0.01 ga a -1 FW, 18.93±0.06 ga 
a -1 FW), l_mj_]ncp_fs.  

Nctrc] ixc^_ s][v_hacha _hzyg_s (NOSA)  

NO b[m nb_ jin_hnc[f ni jli^o]_ bs l̂irsf l[^c][fm [h  ̂
hcnlc] irc^_. H. vulgare ]ofncp[lm RD2794 [h  ̂ RD2786 NOSA 
q_l_ mbiqh ni b[p_ [hncirc [̂hn []ncpcns i` 51.09±0.04 [h  ̂
55.08±0.08 (µa/gf; M_[h ± S.D, h=3), l_mj_]ncp_fs, [n 20 
jjg (T[\f_ 2). Liq_l [hncirc^[hn []ncpcns cm ch^c][n_^ \s [ 
bcab_l IC50 p[fo_. A]]il^cha ni S[ha _n [f. 2008 (24), nb_ 
miol]_m i` NO mshnb_mcm oh^_l q[n_l mnl_mm, nb_ j[ln NO 
jf[sm ch bs l̂ia_h j_lirc^_ (H2O2) []]ogof[ncih ][om_^ \s 
q[n_l mnl_mm, [h^ nb_ mo\]_ffof[l []ncpcnc_m i` [hncirc [̂hn 
_htsg_m ch g[ct_ (Zea mays L.) jf[hn f_[p_m q_l_ [ff 
_r[gch_^. Ih l_mjihm_ ni q[n_l mnl_mm, hcnlc] irc^_ 
mshnb[m_ (NOS) []ncpcns cm ch]l_[m_^ ch nb_ ]snimifc] [h  ̂
gc]limig[f l̀[]ncihm i  ̀ g[ct_ f_[p_m, qbcf_ hcnlc] irc^_ 
(NO) mshnb_mcm ch]l_[m_m ch g[ct_ g_mijbsff ]_ffm. W[n_l 
mnl_mm-ch^o]_^ ^_`_hmcp_ ch]l_[m_m ch NO jli^o]ncih q_l_ 
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chbc\cn_^ \s jl_nl_[ng_hnm qcnb chbc\cnilm i  ̀ NOS [h  ̂
hcnl[n_ l_^o]n[m_ (NR), moaa_mncha nb[n NO cm jli ô]_^ ch 
nb_ f_[p_m i` g[ct_ jf[hnm _rjim_^ ni q[n_l mnl_mm pc[ NOS 
[h^ NR. 

Tbch f[y_r ]brig[tiar[jby  

Tb_ jli^o]ncih i  ̀ ^cmnch]ncp_fs ]ifiol_^ mjinm `[]cfcn[n_  ̂
nb_ c^_hnc`c][ncih i  ̀ p[lciom [gchi []c^m, mo]b [m 
nlsjnijb[h, f_o]ch_, bcmnc^ch_, fsmch_, ]smn_ch_, jlifch_, 
p[fch_, jb_hsf [f[hch_, g_nbcihch_, [h^ [lachch_ (Fca. 1), 
_[mc_l. Sch]_ nb_ []no[f mct_ i` nb_ mjinm ^_n_lgch_m nb_ 
_ff_]ncp_ m_j[l[ncih i` [^d[]_hn mjinm, nb_ ko[fcns i` [hs 

T[\f_ 1. Plin_ch ]ihn_hn ch nqi ]ofncp[lm, pct., RD2786 [h^ RD2794 i` 120 [̂sm if^ Hordeum vulgare L. f_[p_m [ĥ  m__^m [ft_l `foilc^_ mnl_mm 

T[\f_ 2. Ncnlc] Orc^_ S][p_hacha A]ncpcns i` Hordeum vulgare L. ]ofncp[lm oh^_l F- (0, 5, 10, 15, 20 jjg) 

Fca. 1. Sbiqm nb_ []no[f mct_m i` nb_ mjinm [h^ nb_ _ff_]ncp_ m_j[l[ncihm jlî o]_^ \s nbch f[s_l ]blig[nial[jbs.   
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m_j[l[ncih ][hhin \_ _p[fo[n_  ̂ ihfs \[m_  ̂ ih ehiqf_^a_ 
i` nb_ RF p[fo_m i  ̀nb_ mjinm.  

D_t_rgch[tcih i  ̀\ci[]tcv_ ]igjiuh^s tbriuab GC-MS  

Tb_ f_[p_m q_l_ _rnl[]n_^ ch g_nb[hif [h  ̂[h[fst_^ ih [ 
Tb_lgi S]c_hnc`c] Tlcjf_ ko[^lojif_ GC-MS omcha [ TG 5MS 
(30g, 0.25gg, 0.25g) ]ifogh (nl[]_ 1300 GC, Tmk 8000 
nlcj_ ko[^lojif_ MS). H_fcog a[m q[m om_^ [m [ ][llc_l a[m 
qcnb [ `fiq l[n_ i  ̀ 1gf/gch [h  ̂ [ pifog_ i  ̀ 1.0L. Tb_ 

chd_]nil n_gj_l[nol_ q[m e_jn [n 250 °C, nb_ ip_h 
n_gj_l[nol_ [n 500 °C, [h  ̂ nb_ cih miol]_ n_gj_l[nol_ 
q[m e_jn [n 230 °C (26). Tb_ RD2786 \[lf_s ch g_nb[hif 
_rnl[]n cm mo\d_]n_^ ni GC-MS [h[fsmcm, [h  ̂ nb_ l_mofnm 
mbiq nb_ jl_m_h]_ i  ̀ jb[lg[]ifiac][ffs []ncp_ 
]igjioh^m (T[\f_ 3.) qcnb [hnc-ch`f[gg[nils, [hncirc [̂hn 
[h  ̂[hnc`iofcha, ]b[l[]n_lcmnc]m. Tb_ ^_p_fijg_hn i  ̀ hip_f 
jf[hn-\[m_^ g_^c]ch_m `il nb_ nl_[ng_hn i  ̀ [ l[ha_ i  ̀

Fca. 2.  D_n_lgch[ncih i` \ci[]ncp_ ]igjioh m̂ nblioab GC-MS. 

T[\f_ 3.  GC-MS [h[fsmcm i` H. vulgare L. ]ofncp[lm i` RD2786 ch g_nb[hif _rnl[]n 

https://horizonepublishing.com/journals/index.php/TCB/index
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Tl_h m̂ ch Coll_hn Bcifias 

^cm_[m_m g[s nb_l_`il_ a_n \_h_`cn `lig nb_ om_ i` nb_ 
_rnl[]n i` ]ofncp[l RD2786 i  ̀\[lf_s. 

Dcs]usscih 

Tb_ al_[n_l ko[hncnc_m i  ̀ jlin_ch [h  ̂ hcnlc] irc^_ `ioh  ̂
g[s m][p_ha_ l̀__ l[^c][fm ]l_[n_^ ôlcha `foilc^_ mnl_mm. 
S_]ih [̂ls g_n[\ifcn_ c^_hnc`c][ncih ch l_mjihm_ ni 
`foilc^_ nl_[ng_hn jlin_]nm nb_ jf[hn l̀ig irc [̂ncp_ mnl_mm 
qbcf_ [fmi ch]l_[mcha cnm \ci[]ncp_ jin_hnc[f [h  ̂
nb_l[j_onc] ][j[\cfcnc_m. A GC-MS mno^s l_p_[f_^ hch_ 
^cmnch]n ]igjioh^m ch nb_ g_nb[hif _rnl[]n i` nb_ \[lf_s 
]ofncp[l ehiqh [m RD 2786. Ih [^^cncih ni ̀ oh]ncihcha [m [h 
[hncirc [̂hn, b_r[^_][hic] []c^; g_nbsf _mn_l (RT 19.4) 
jimm_mm_m h_g[nc]c^_, bsji]bif_mn_lif_gc], [h^ j_mnc]c^_ 
jlij_lnc_m. Tb_m_ [l_ domn [ ̀ _q i` nb_ ]b_gc][fm c^_hnc`c_^ 
\s GC-MS nb[n [l_ ehiqh ni b[p_ hog_liom mcahc`c][hn 
`ilgof[ncih [h  ̂ \cifiac][f lif_m (27). Am [h [fe[h_ qcnb 
[hnc\[]n_lc[f [h^ [hnc-[fa[f jlij_lnc_m, b_r[]im[h_ cm 
[fe[h_m (28). A]]il^cha ni Wo _n [f. 2018 (29), g_nbsf 
mn_[l[n_ l_aof[n_m nb_ jilimcns i` nb_ ]_ff q[ff, iff_lm 
l_mcmn[h]_ [a[chmn nirc]cns, [h  ̂ ao[l^m [a[chmn [\cinc] 
mnl_mm. Di^_][hic] []c^ cm [ m[nol[n_^ `[nns []c^ qcnb 
[hnc`oha[f _ff_]nm (27). 1, 4-Dcif-2-g_nbsf\_ht_h_ b[m 
ch`f[gg[nils jlij_lnc_m. Dc-h-i]nsf jbnb[f[n_ cm [ 
jf[mnc]ct_l qcnb [hnc\[]n_lc[f [h  ̂[hnc`iofcha ko[fcnc_m (29). 
Hcab_l jf[hnm [l_ nbioabn ni b[p_ lbi^ijmch-fce_ l_nch[f-
\ch^cha jlin_ch(m) \[m_^ ih nb_ i\m_lp[ncih nb[n nb_s b[p_ 
[ff-nl[hm-l_nch[f (30). B_][om_ \inb ]ofncp[lm q_l_ aliqh 
oh^_l nb_ m[g_ _hpclihg_hn[f ]ih^cncihm [h^ mnl_mm_m, 
nb_ ^cff_l_h]_m [l_ ô_ ni nb_cl a_h_nc] g[e_oj. Tb_ 
]ihmc^_l[\f_ p[lc[h]_m `ioh  ̂ ch nbcm mno^s [l_ ]lo]c[f `il 
a_nncha nb_ ijncgog oncfct[ncih i` nb_m_ \[lf_sm [m `ii  ̂
[h^ ̀ __^.  

 

Cih]fuscih 

A]]il^cha ni iol l_m_[l]b, jlin_ch ]ihn_hn cm `ioh^ ni \_ 
bcab ch RD2786 [h^ fiq_l ch RD2794. Tbcm moaa_mnm nb[n 
RD2786 cm [ ^_mcl_^ ]lij ni ]ofncp[n_ oh^_l `foilc^_ mnl_mm. 
Tblioabion nb_ l_m_[l]b, nb_ `foilc^_-nif_l[hn [h  ̂
mom]_jnc\f_ nsj_m [l_ c^_hnc`c_  ̂ \[m_  ̂ ih [ hog\_l i  ̀
_mm_hnc[f j[l[g_n_lm. Tb_ l_mofnm i  ̀ nb_ moaa_mn_^ mno^s 
jlid_]n gcabn [fmi [c  ̂ ch nb_ ^_p_fijg_hn i  ̀ jf[hn 
\l__^_lm’ l_mcmn[h]_ ni `foilc^_ mnl_mm ch \[lf_s. 

 

A]ehiwf_^a_g_hts 

Tb_ [onbilm (AS [h  ̂AA) _rjl_mm nb_cl al[ncno^_ ni Pli`. Ih[ 
A^cns[ Sb[mnlc, Vc]_ Cb[h]_ffil, B[h[mnb[fc Vc ŝ[jcnb, 
R[d[mnb[h `il b_l mojjiln [h^ _h]iol[a_g_hnm. W_ [fmi 
nb[he DST `il jlipc^cha h_nqilecha mojjiln nblioab nb_ 
FIST jlial[g [n nb_ ^_j[lng_hn i` Bcim]c_h]_ [h  ̂
Bcin_]bhifias, B[h[mnb[fc, [m q_ff [m nb_ DBT `oh^_  ̂
Bcich`ilg[nc]m  C_hn_l [n B[h[mnb[fc Vc^s[jcnb. 
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B[lf_s. Biie ]b[jn_l ch B[lf_s Pli^o]ncih, Igjlip_g_hn [ĥ  
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