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A\str[]t   

Tb_ g[ch i\d_]n i` nb_ ]oll_hn qile q[m ni ^_n_lgch_ nb_ [hnc`oha[f        

_ffc]c_h]s i` m_]ih^[ls g_n[\ifcn_m jli^o]n ][ff_^ msh_jblch_ nb[n _rnl[]n-

_^ `lig Citrus sinesis j__fm [h^ nb_ [\cfcns i` msh_jblch_ ni \cimshnb_mcm 

aif^ h[hij[lnc]f_m `lig HAo]f4 qbc]b ]ihmc^_l _hpclihg_hn[ffs `[piol[\f_ 

g_nbi^, nb_h ^_n_lgch_ nb_cl []ncpcns [a[chmn j[nbia_hc] bog[h ^_lg[ni-

jbsn_. Tb_ c^_hnc`c][ncih i` msh_jblch_ ^ih_ \s Tbch f[s_l ]blig[nial[jbs 

(TLC), Hcab P_l`ilg[h]_ Lckoc^ Cblig[nial[jbs (HPLC) [h^ Tb_ Fiolc_l 

Tl[hm`ilg Ih`l[l_^ (FTIR). Tb_ ]b[l[]n_lct[ncih i` aif^ h[hij[lnc]f_m \s 

omcha Ufnl[ Vcif_n-Vcmc\f_ Sj_]nlim]ijs (UV-Vcm), Fc_f^ – Egcmmcih S][hhcha 

Ef_]nlih Mc]lim]ijs (FESEM) [h^ Fiolc_l Tl[hm`ilg Ih`l[l_^ (FTIR),         

]ih`clg_^ nb_ \cimshnb_mcm i` aif^ h[hij[lnc]f_m ch ^c[g_n_l [h^ giljbif-

ias `il AoNjm \cimshnb_mcm \s C. sinensis q[m 9.7-31 (hg) lioh^_^ ni ip[f 

mb[j_. Tb_ msh_jblch_ [h^ AoNjm nb[n `ilg_^ om_ cn [a[chmn mig_ ^_lg[ni-

jbsn_m Trichophyton mentographytes, Trichophyton rubrum [h^  

Microsporum canis, nb_ []ncpcns i` msh_jblch_ [a[chmn T. mentographytes [n 

(10, 15 [h^ 20 ga/gL) acp_ f_mm chbc\cncih _ff_]n [m ]igj[l_ qcnb [hnc`oha[f 

_ff_]n, qbcf_ M. canis ch 15 ga/gL mbiq \_mn _ff_]n nb[h [hnc`oha[f [h^ `il 

aif^ h[hij[lnc]f_m gimn ]ih]_hnl[ncih _ff_]ncp_ q[m (20 ga/gL).   

 

K_ywor^s   

AoNjm; Citrus sinensis ; ^_lg[nijbsn_; msh_jblch_    

 

Intro^u]tcon   

Oh_ i` nb_ gimn jijof[l [h^ mcahc`c][hn ]cnlom mj_]c_m cm Citrus sinensis. In'm 

cgjiln[hn ni hin_ nb[n mq__n il[ha_ j__f m_]ih^[ls g_n[\ifcn_m b[p_ 

^_gihmnl[n_^ [hnc\[]n_lc[f [h^ [hnc`oha[f _ff_]nm, g[echa C. sinensis j__f [ 

p_ls mcahc`c][hn `locn q[mn_. Tb_ [giohn i` [fe[fic^ ]igjioh^m ch nb_ CS 

q[m fche_^ ni cnm [hncirc^[hn []ncpcns, qbc]b q[m ^_gihmnl[n_^ \s hog_liom 

l_m_[l]b_m. Afiha qcnb nb[n, ^o_ ni cnm ][j[]cns ni m][p_ha_ `l__ l[^c][fm, 

jlini[fe[fic^ [l_ gimn fce_fs nb_ gimn mcahc`c][hn h[nol[f [fe[fic^ ch CS, nb_ 

C. sinensis j__fm b[p_ mbiqh ni b[p_ [hnc\[]n_lc[f [h^ [hnc`oha[f _ff_]nm.      

A mno^s _rjfil_^ nb_ _ff_]nm i` j__fm _rnl[]nm `lig C. sinensis [m [hnc`oha[f 

chbc\cncih [h^ `ilg[ncih i` aif^ h[hij[lnc]f_m (4). Ssh_jblch_ (C9H13NO2) cm 

[ ech^ i` [fe[fic^ i\pciomfs _rcmncha ch C. sinensis (5). Cb_gc][ffs [h^ mnlo]-

nol[ffs, j-msh_jblch_, i]nij[gch_ (hil-msh_jblch_) [h^ g-msh_jblch_ 

(jb_hsf_jblch_) [l_ fce_ _jb_^lch_. Ssh_jblch_ cm ]f[mmc`c_^ [m [h ohmj_]c`c] 

[^l_h_lac] [aihcmn, qcnb nb_ [\cfcns ni i]]ol ch 3 ^cmnch]n jimcncih[f cmig_lm, 
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h[g_fs ilnbi (i-), j[l[ (j-) [h^ g_n[ (g-) (6). D_lg[ni-

jbsn_m [l_ [ alioj i` gif^m [\f_ ni jli^o]_ e_l[nch[m_ (1). 

A]]il^cha ni l_jilnm, 1.7 gcffcih giln[fcnc_m `lig `oha[f 

ch`_]ncihm [l_ _rj_]n_^ ch 2020. Gcp_h nb_ lcmcha ch]l_[m_ ch 

`ohaom ch`_]ncihm, g_^c][f jli`_mmcih[fm `[]_ [ al_[n    

]b[ff_ha_ qb_h m_f_]ncha [hnc`oha[f nl_[ng_hnm. Tbcm lcm_ 

l_f[n_^ ni nb_ aliqnb ch cggohi]igjligcm_^ ch^cpc^o[fm 

\lioabn ih \s gi^c`c][ncihm ch nb_l[j_onc] jl[]nc]_, mo]b 

[m nb_ om_ i` jin_hn cggohimojjl_mmcp_ ^loam [h^        

chn_hmcp_ ]b_ginb_l[js (2). Trichophyton rubrum,             

T. mentagrophytes [h^ M. canis [l_ nb_ g[ch ^_lg[ni-

jbsn_ mj_]c_m `ioh^ ch Eolij_, nb_ E[mn_lh M_^cn_ll[h_[h 

l_acih [h^ Sionb Ag_lc][. B_][om_ ^_lg[nijbsn_m nblcp_ 

ch q[lg, bogc^ ]fcg[n_m, nb_s [l_ gil_ jl_p[f_hn ch    

nlijc][f. D_lg[nijbsn_m _rbc\cn [h cgjiln[hn n_h^_h]s ni 

ch`_]n ch^cpc^o[fm []limm [ff ^_gial[jbc]m, ch]fo^cha ch^c-

pc^o[fm i` [ff [a_m, l[]_m, a_h^_lm [h^ mi]ci_]ihigc] 

\[]ealioh^m. Folnb_lgil_, nb_m_ `oha[f j[nbia_hm [l_ 

][j[\f_ i` ch`_]ncha \inb ^ig_mnc] [h^ qcf^ [hcg[fm, 

qb[n_p_l nb_cl b_[fnb mn[n_m il _jc^_gcifiac][f mcno[ncihm, 

[]]il^cha ni _pc^_h]_ `lig ]iohnf_mm i\m_lp[ncih[f       

mno^c_m ][llc_^ ion ip_l nb_ j[mn 90 s_[lm (3). Tb_ mno^s i` 

h[hin_]bhifias b[m l_]_cp_^ [ fin i` [nn_hncih l_]_hnfs. In 

^_[fm qcnb h[hij[lnc]f_m, qbc]b [l_ qc^_fs _gjfis_^ ch 

[nigc] jbsmc]m, g_^c][f ]b_gcmnls, [h^ [ff inb_l ^ig[chm 

nb[n [l_ ]oll_hnfs ehiqh. N[hij[lnc]f_m l[ha_ ch mct_ `lig 

1 ni 100 hg ch ih_ ^cg_hmcih. Tb_ jlcg[ls l_[mihm qbs 

h[hij[lnc]f_m [l_ om_^ [l_ nb_cl mg[ff mct_, ilc_hn_^ mb[j_ 

[h^ jbsmc][f ]b[l[]n_lcmnc]m, qbc]b b[p_ \__h `ioh^ ni 

[fn_l nb_ chn_l[]ncih \_nq__h inb_l g[n_lc[fm nb_s _h]ioh-

n_l. In cm mcgjf_ ni ]l_[n_ nb_m_ j[lnc]f_m omcha p[lciom 

]b_gc][f, jbsmc][f [h^ \cifiac][f g_nbi^m. Tb_ `[mn_mn 

_g_lacha g_nbi^ i` jl_j[l[ncih cm nb_ \cifiac][f            

[jjli[]b (7). In cm cgjiln[hn ni \_ [h _ffc]c_hn [hncgc]li\c-

[f [a_hn qcnb fcnnf_ bog[h nirc]cns [h^ [ p[lc_ns i` in vitro 

[h^ in vivo om_m (8). Tb_ AoNP \cifiac][f n_]bhcko_, qbc]b 

om_m gc]li\_m, _htsg_m [h^ jbsmc][f g_nbi^m. Pf[hn    

g_^c[n_^ h[hij[lnc]f_ mshnb_mcm cm `[piol_^ [giha nb_ 

[p[cf[\f_ mshnb_mcm n_]bhcko_m \_][om_ cn cm _]ihigc][f, 

_hpclihg_hn[ffs \_hcah [h^ mocn[\f_ `il bog[h g_^c]ch[f 

om[a_ (9). Pf[hn _rnl[]nm, b[m l_]_hnfs \__h jlijim_^ [m 

b[pcha g[hs [^p[hn[a_m ip_l \inb ]b_gc][f [h^ jbsmc][f. 

Green Synthesis of Nanoparticles         

Do_ ni nb_ om_ i` [ffil^[\f_ [h^ hih-b[t[l^iom l[q      
g[n_lc[fm, al__h mshnb_mcm cm m__h [m [ jin_hnc[f n_]bhcko_ 
`il nb_ mshnb_mcm i` NPm. Oh_ i` nb_ `ch_mn ijncihm `il jli-
^o]cha AoNPm ih [ qc^_ m][f_ qcnb ]f_[lfs mj_]c`c_^ mct_ 
[h^ giljbifias cm nbcm fiq-]imn, jf[hn- \[m_^ al__h       
mshnb_mcm jli]_mm (10). Tb_ momn[ch_^ jli^o]ncih i` NPm ch 
jf[hnm b[m _r]_ff_hn nb_l[j_onc] _ffc][]s, fiq nirc]cns, [h^ 
cm `i]om_^ \ch^cha [h^ ^_fcp_ls nb[n cm mcn_-mj_]c`c].         
A^^cncih[ffs, nbcm b[m fcnnf_ cgj[]n ih bog[h b_[fnb         
\_][om_ `ohaom [h^ \[]n_lc[ [l_ `[pil_^ ][h^c^[n_m `il NP 
jli^o]ncih ip_l gc]liila[hcmgm ch nb_ _hpclihg_hn (11). 
Nih_nb_f_mm, nb_ mshnb_mcm i` NPm ift_h chpifp_m jf[hnm 
[h^ ^i_m hin h__^ nb_ ^cffc]ofn jli]_mm i` g[chn[chcha  
gc]li\c[f ]ofnol_m. B_][om_ i` [jjfc][ncihm `il [h^      
g_nbi^m i` ]b[l[]n_lct[ncih ch ][h]_l nb_l[js [h^            
^c[ahimcm. Tb_ oncfct[ncih i` jf[hn-\[m_^ al__h mshnb_mcm 

g_nbi^m cm [ bcabfs pc[\f_ [jjli[]b niq[l^m gchcgctcha 
nb_ _]ihigc] \ol^_h [mmi]c[n_^ qcnb [hnc][h]_l chn_lp_h-
ncihm. Tb_ jli]_mm i` mshnb_mctcha aif^ h[hij[lnc]f_m 
(AoNPm) ih [ g[mmcp_ m][f_, qbcf_ _hmolcha nb_cl mct_ [h^ 
giljbifias [l_ q_ff-^_`ch_^ [m q_ff [m nb_cl jli\[\f_ 
g_]b[hcmgm i` []ncih ih.   

 

M[t_rc[ls [n^ M_tbo^s 

Collection of Plant Samples          

Tbcm mno^s ch]fo^_^ nb_ om_ nb_ j__fm C. sinesnsis [h^ q[m 
]iff_]n_^ `lig g[le_nm, Il[k. Tb_ jf[hnm q_l_ c^_hnc`c_^ [n 
nb_ b_l\[lcog. Tb_ jf[hn g[n_lc[f q[m mo\d_]n_^ ni       
g_]b[hc][f alch^cha, l_mofncha ch ^ls [h^ jiq^_l_^ `ilg. 
Tb_ l_mofncha jiq^_l q[m nb_h mnil_^ [n [ n_gj_l[nol_ i` 
4 °C `il mo\m_ko_hn [h[fsmcm. 

Extraction of Synephrine from Peels        

100 a i` ^lc_^ jiq^_l_^ `locn j__fm i` Il[kc C. sinesnsis q[m 
^_`[nn_^ qcnb h-b_r[h_ `il 24 b [h^ j_lgcnn_^ ni oh^_lai 
nb_ ^lscha jli]_mm [n nb_ [g\c_hn n_gj_l[nol_ i` nb_ 
liig. Tb_ mirbf_n _rnl[]nil `cff_^ qcnb nb_ ^_`[nn_^ jf[hn 
g[n_lc[f, qbc]b q[m b_f^ ch [ nbcg\f_. Ih [ 1 L lioh^       
\innig `f[me _kocjj_^ qcnb [ Sirbf_n _rnl[]nil, 500 gL i` 
80% g_nb[hif q[m oncfct_^ [m nb_ mifp_hn. Fil [hinb_l      
12 b, nb_ _rnl[]ncih q[m ]ihncho_^. 2N bs^li]bfilc] []c^ 
[^^ ni _rnl[]n ch il^_l ni ^cmmifp_ cn nb_h mbiie cn ih [   
q[n_l \[nb, `cfn_l_^ [h^ ]ih]_hnl[n_^ oh^_l ^_]l_[m_^ 
jl_mmol_ ni ^lsh_mm omcha ij_l[ncha [ lin[ncha _p[jil[nil 
[n [ n_gj_l[nol_ fiq_l nb[h 40°C. 

 Tb_ l_mofn[hn `cfnl[n_ q[m nb_h mb[e_h qcnb ]bfili-
`ilg ni _fcgch[n_ oh^_mcl[\f_ ]igjih_hnm. Afe[fic^ \[m_m 
q_l_ fc\_l[n_^ `lig nb_ []c^c] [ko_iom f[s_l \s ]ill_]ncha 
nb_ jH qcnb [ggihc[ ni [h [fe[fch_ f_p_f [h^ nb_h nb_ 
[ko_iom f[s_l q[m ]ih]_hnl[n_^ oh^_l p[]oog (12). 

Identification of Synephrine By TLC        

Tb_ cmif[ncih i` msh_jblch_ []bc_p_^ nblioab nb_ [jjfc][-
ncih i` jl_j[l[ncp_ f[s_l ]blig[nial[jbs. Tbcm g_nbi^ 
chpifp_^ nb_ om_ i` af[mm jf[n_m g_[molcha 20 ]g × 20 ]g, 
qbc]b q_l_ ]i[n_^ qcnb [ 2 gg nbc]e f[s_l i` mcfc][ a_f GF 
254. Tb_ ]i[ncha jli]_mm q[m ][llc_^ ion omcha [ f[\il[ni-
ls ^cpcmcih TLC ]i[n_l. Tb_ j__f _rnl[]n q[m [^gchcmn_l_^ 
\s [jjfscha cn ch [ fch_[l [ll[ha_g_hn i` ^inm oncfctcha [ 
][jcff[ls no\_. Tb_ l_`_l_h]_ mn[h^[l^ i` msh_jblch_ q[m 
jimcncih_^ ni nb_ lcabn i` nb_ \[m_fch_. Tb_ _rnl[]n q[m 
[jjfc_^ 4 ncg_m ch _[]b jf[n_, qcnb [ q[cncha j_lci^ `iffiq-
cha _[]b [jjfc][ncih ohncf ]igjf_n_ mifp_hn _p[jil[ncih 
(14). Tb_ ^_n_]ncih jli]_mm chpifp_^ nb_ oncfct[ncih i` [ 
mjl[scha l_[a_hn ]igjim_^ i` 2% hchbs^lch ch h-\on[hif. 
A mj_]c`c] m_]ncih i` nb_ jf[n_, fi][n_^ ih nb_ lcabn mc^_ [h^ 
]ill_mjih^cha ni nb_ msh_jblch_ mn[h^[l^, q[m ^_mcah[n_^ 
`il mjl[scha qcnb nb_ 2% hchbs^lch l_[a_hn. Ih ]ihnl[mn, 
nb_ l_g[chcha jilncih i` nb_ jf[n_ q[m mbc_f^_^ `lig 
mjl[scha \s [ af[mm jf[n_. Tb_ \[h^m [mmi]c[n_^ qcnb nb_ 
msh_jblch_ mn[h^[l^ q_l_ ][l_`offs l_gip_^ [h^ []]ogo-
f[n_^ ch [ ]ihn[ch_l. So\m_ko_hnfs, nb_s q_l_ mo\d_]n_^ ni 
_foncih omcha gcf^ b_[ncha [h^ `cfnl[ncih. Tb_ l_mofncha  
`cfnl[n_ q[m nb_h _p[jil[n_^ oh^_l l_^o]_^ jl_mmol_ ohncf 
]igjf_n_ ^lsh_mm, l_mofncha ch nb_ `ilg[ncih i` [ qbcn_ 
jl_]cjcn[n_ (15). 
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Qualitative of Synephrine By HPLC        

Ssh_jblch_ q[m _mncg[n_^ \inb ko[fcn[ncp_fs [h^ ko[hncn[-

ncp_fs omcha HPLC. Umcha (Kh[o_l/G_lg[hs), HPLC [h[fsmcm 

q[m j_l`ilg_^. Bs ]igj[lcha nb_ l_n_hncih ^ol[ncihm  

i\n[ch_^ `lig _r[gch_^ g[n_lc[fm qcnb a_hoch_ mn[h^[l^m 

oh^_l c^_hnc][f ]blig[nial[jbc] ]ih^cncihm, c^_hnc`c][ncihm 

q_l_ g[^_. Tb_ ]ifogh oncfct_^ q[m C18 (150 gg 4.6 

gg/5 og), nb_ gi\cf_ jb[m_ q[m []_nihcnlcf_: q[n_l: il-

nbijbimjbilc] []c^ 0.1% []c^ (30:70) [h^ nb_ l[n_ i` `fiq 

q[m 0.6 gL/gch qcnb UV ^_n_]ncih, 220 hg ^_n_]nil (16). 

Gold Salt        

Tb_ ]bfili[olc] []c^ (HAoCf4) om_^ ch nbcm mno^s q[m 

\ioabn `lig Scag[ Af^lc]b, nb_ l_g[chcha l_[a_hnm        

_gjfis_^ ch nb_ jli]_mm q_l_ i` [h[fsnc][f al[^_, _hmolcha 

nb_ bcab_mn f_p_f i` jolcns. Tb_ _rj_lcg_hn oncfct_^          

^_cihct_^ q[n_l [m nb_ jlcg[ls mifp_hn. 

Biosynthesis Method of Gold Nanoparticles            

Pf[hn j__fm [l_ om_^ ch nb_ \cimshnb_mcm jli]_mm ni ]l_[n_ 

aif^ h[hij[lnc]f_m. Tb_ j__fm [l_ ]f_[h_^ ch (D.W) ^cmncff_^ 

q[n_l, ]bijj_^ chni fcnnf_ jc_]_m [h^ nb_h \icf_^ ch nb_ 

ohcp_lm[f mifp_hn (D.W) ni jli^o]_ _rnl[]n. Bs _gjfischa 

p[lciom n_]bhcko_m ch]fo^cha `cfn_lcha [h^ ]_hnlc`oa[ncih, 

nb_ _rnl[]n ][h \_ `olnb_l l_`ch_^ (17). Scgjfs ]ig\chcha 

nb_ _rnl[]n qcnb nb_ [olc] m[fnm mifoncih [n liig n_gj_l[-

nol_ ][om_m nb_g ni nl[hm`ilg chni h[hij[lnc]f_m ch [ 

koc]e, _[ms [h^ _hpclihg_hn[ffs `lc_h^fs jli]_mm. Pbsni-

]b_gc][fm m_lp_ [m \inb mn[\cfctcha [h^ l_^o]cha [a_hnm, 

b_h]_ hi `olnb_l _rn_lh[f mn[\cfctcha il ][jjcha [a_hnm [l_ 

l_kocl_^. Ti l_^o]_ nb_ g_n[f m[fn, nb_ l_[]ncih gcrnol_ cm 

`olnb_l ch]o\[n_^ [h^ nb_ ]ifil ]b[ha_ cm om_^ `il pcmo[f 

gihcnilcha (18). 

Characterization of the Prepared Nanoparticles          

Ultr[vcol_t-Vcsc\l_ Sp_]tros]opy         

Tb_ n_lg "ofnl[pcif_n-pcmc\f_ mj_]nlijbinig_n_l (UV Vcm)" 

cm om_^ ni ^_m]lc\_ [ n_]bhcko_ ehiqh [m [\miljncih mj_]-

nlim]ijs. Tb_ m[gjf_m q_l_ mo\d_]n_^ ni g_[mol_g_hn 

omcha (UV-Vcm) ^io\f_ \_[g mj_]nlijbinig_n_lm qcnbch 

nb_ q[p_f_hanb l[ha_ i` 400-800 hg. 

Characterization of AuNPs Using Field – Emission Scan-
ning Electron Microscopy (FESEM)         

Uncfcm_ _f_]nlihm [m [h [fn_lh[ncp_ ni fcabn miol]_m `il nb_ 

joljim_ i` _r[gchcha nb_ nijial[jbc][f ]b[l[]n_lcmnc]m i` 

i\d_]nm. Tb_ _f_]nlihm a_h_l[n_^ \s nb_ `c_f^ _gcmmcih 

miol]_ oh^_lai []]_f_l[ncih ch nb_ ^cl_]ncih i` [             

jlihioh]_^ al[^c_hn ch nb_ _f_]nlc][f `c_f^. Tb_ ]ih]_hnl[-

ncih i` jlcg[ls _f_]nlihm i]]olm qcnbch [ bcab p[]oog  

]ifogh, qb_l_ch [h _f_]nlihc] f_hm cm oncfcm_^ ni ^_`f_]n nb_ 

_gcnn_^ _f_]nlihm niq[l^m ch^cpc^o[f i\d_]nm. Ep_ls ch^c-

pc^o[f i\d_]n l_f_[m_m m_]ih^[ls _gcmmcih _f_]nlihm ch nbcm 

g[hh_l. Tb_ mol`[]_ jlij_lnc_m i` [h i\d_]n _r_ln [ mcahc`c-

][hn ch`fo_h]_ ih nb_ p_fi]cns [h^ [haf_ i` m_]ih^[ls _f_]-

nlihm. Tb_ _f_]nlihm [l_ ][jnol_^ \s [ ^_n_]nil, qbc]b  

mo\m_ko_hnfs a_h_l[n_m [h _f_]nlc][f mcah[f. A pc^_i m][h cm 

]ih^o]n_^ ih nb_ [`il_g_hncih_^ mcah[f. Tb_ mcah[f      

oh^_lai_m [ ]b[ha_ nb[n f_[^m ni nb_ jli^o]ncih i` [ pc^_i

-m][h cg[a_. Tb_ [`il_g_hncih_^ cg[a_ ][h \_ pcmo[ffs 

_r[gch_^ ih [ ^cmjf[s m]l__h [h^ mo\m_ko_hnfs e_jn `il 

`onol_ [h[fsmcm. Tb_ jlipc^_^ n_rn f[]em moffc]c_hn ch`il-

g[ncih ni \_ l_qlcnn_h ch [h [][^_gc] g[hh_l (19). 

Fourier Transform Infrared (FTIR)           

Tb_ `oh]ncih[f aliojm jl_m_hn ih AoNPm q_l_ p_lc`c_^ 

nblioab nb_ oncfct[ncih i` Fiolc_l-nl[hm`ilg ch`l[l_^ (FTIR) 

mj_]nlim]ijs qcnbch nb_ mj_]nl[f l_acih i` 400-4000 ]g-1 

(20).  

Antifungal Assay Activity          

Tb_ chp_mnca[ncih chpifp_^ [mm_mmcha nb_ [hnc`oha[f []ncpcns 

i` msh_jblch_ [h^ AoNPm, qbc]b q_l_ jli^o]_^ `lig [h 

_rnl[]n, ch [ ^im_-^_j_h^_hn q[s omcha nb_ q_ff ^cffomcih 

g_nbi^. Tb_ `oha[f cmif[n_m q_l_ ]ofncp[n_^ ch [ \linb  

g_^cog ehiqh [m jin[ni ^_rnlim_ \linb (PDB) `il [ ^ol[-

ncih i` 7 ni 10 ^[sm, [h^ nb_m_ ]ofnol_m q_l_ mo\m_ko_hnfs 

oncfct_^ `il nb_ joljim_m i` nb_ chp_mnca[ncih. Tb_ gc]liil-

a[hcmg q[m a_h_l[n_^ \s _p_hfs ^cmnlc\oncha 100 gL i` [ 

l_pcp_^ ]ofnol_, qbc]b ]ihn[ch_^ 104 ]_ffm gL-1, ihni (PDA) 

jin[ni ^_rnlim_ [a[l g_^c[ `lig Hc M_^c[, omcha [  

mjl_[^_l (21). Dcff_l_hn ]ih]_hnl[ncihm i` _rnl[]n [h^ Ao 

NPm (10, 15 [h^ 20 ga/gL) q_l_ chnli^o]_^ chni nb_      

]_hnl[f l_acih i` [ q_ff qcnb [ ^c[g_n_l i` 7 gg.  

 Tb_ jimcncp_ [h^ h_a[ncp_ ]ihnlifm `il nb_ [hnc`oh-

a[f [mm[s ]ihmcmn_^ i` ][h^mnmnch [h^ ^cmncff_^ q[n_l       

l_mj_]ncp_fs. Tb_ j_nlc jf[n_m q_l_ ch]o\[n_^ [n [ n_gj_l[-

nol_ i` 25 °C `il [ ^ol[ncih i` 7-10 ^[sm ch [h ch]o\[nil. 

Dolcha nbcm ch]o\[ncih j_lci^, nb_ jl_m_h]_ i` aliqcha 

]ifihc_m (g_[mol_^ ch gg) mollioh^cha nb_ q_ff ch^c][n_^ 

nb_ []ncpcns (22).  

 

R_sults  

TLC Detection          

A fih_fs ]cl]of[l [h^ ]ih^_hm_^ [l_[, _rbc\cncha m[g_  

]ifil [h^ ]fim_fs p[fo_ `il R` [m ][f]of[n_^ R` p[fo_ `il 

msh_jblch_ C. sinensis 0.28 [h^ 0.25 [m nb_ l_`_l_h]_ mn[h^-

[l^, q[m i\m_lp_^ ih nbch-f[s_l ]blig[nial[jbs (TLC) 

jf[n_m qb_h mo\d_]n_^ ni 5 ^cmnch]n ^_p_fijcha mifp_hn 

msmn_gm [m mbiq ch Fca. 1. Tbcm `ch^cha m_lp_m [m ]ih`clg[-

ncih i` nb_ _rcmn_h]_ i` msh_jblch_ qcnbch nb_  _rnl[]n ^_-

lcp_^ `lig nb_ j__fm i` Il[kc C. sinensis `locnm. 

HPLC Detection        

Fca. 1. Ssh_jblch_ `lig C. sinensis [h^ mn[h^_l.  
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HPLC q[m om_^ ni `olnb_l ]ih`clg nb_ jl_m_h]_ i` 

msh_jblch_ ch Il[kc C. sinensis `locn j__fm. A j_[e q[m `ioh^ 

ch nb_ ]blig[nial[g i` nb_ _rnl[]n i` Il[kc C. sinensis `locn 

j__fm nb[n b[^ nb_ m[g_ l_n_hncih ncg_ (6.3 gch) [m nb_ 

msh_jblch_ l_`_l_h]_ mn[h^[l^, ch^c][ncha nb[n nb_ j_[e 

q[m gimn fce_fs msh_jblch_ [m m__h ch Fca. 2 [h^ 3. 

 
 

UV Spectrophotometry Study          

Tb_ l_mofnm i` nb_ UV-pcmc\f_ [\miljncih mj_]nl[ mbiq [ 

hip_f g_nbi^ `il g[echa nb_ Ao NPm. Tb_l_ q[m [ lcm_ ch 

chn_hmcns oj ni 10 gch [m [ `oh]ncih i` ncg_ qcnbion [hs 

]b[ha_ ch nb_ j_[e q[p_f_hanb [h^ nb_ m][f_ i` q[p_-

f_hanb q[m mn[\f_ \_nq__h 400 [h^ 800 hg. Tb_ mol`[]_ 

jf[mgih l_mih[h]_ (SPR) i` nb_ Ao NPm a_h_l[n_^           

l_m_g\f_^ ni 470 hg [m mbiq ch Fca. 4. 

FESEM Study            

Umcha FESEM, nb_ giljbifias i` NPm mol`[]_ q[m mno^c_^. 

Tb_ gc]lim]ijs _r[gch[ncih l_p_[f_^ nb[n _p_h qcnbch nb_ 

[aal_a[n_m, jli^o]_^ Ao NPm q_l_ hin ch ^cl_]n ]ihn[]n, 

ch^c][ncha nb[n nb_ NPm b[^ mn[\cfct_^. Tb_ g[dilcns i` nb_ 

\cimshnb_mct_^ Ao NPm q_l_ ^cm]ip_l_^ ni b[p_ mjb_lc][f 

`ilgm; nb_ `ilgm i` giljbifias [h^ ^cg_hmcihm i` nb_ 

[aal_a[ncihm q_l_ ^_m]lc\_^ (23). Tb_ mno^s mbiqm nb[n 

nb_ l_^o]cha jli]_mm cm g[chn[ch_^ ch nb_ mol`[]_. Aft_l    

10 gch i` l_[]ncih ncg_ [n jH 7.0, nb_ Ao NPm' bcmnial[g i` 

j[lnc]f_ mct_ ^cmnlc\oncih q[m i\n[ch_^. A l_jl_m_hn[ncp_ 

FESEM gc]lial[jb l_p_[f_^ nb_ j[lnc]f_ mct_ l[ha_ ni \_  

(9-31) hg. Tb_ ]i_rcmn_h]_ i` Ao NPm ch fiq_l [h^ \caa_l 

mct_m q[m ][om_^ \s nbim_ ]l_[n_^ Dolcha nb_ chcnc[f [h^ 

[ft_lq[l^m mn[a_m i` nb_ jli]_mm, ^_gihmnl[ncha nb[n    

ho]f_[ncih ni `ilg h_q NPm [h^ [aal_a[ncih ni `ilg f[la_l 

j[lnc]f_m i]]oll_^ ]ih]oll_hnfs. Tb_ mjin jli`cf_ EDX i` Ao 

NPm, [m m__h ch Fca. 5, l_p_[f_^ mcahc`c][hn mcah[fm `il aif^ 

[nigm [fihamc^_ q_[e mcah[fm `lig ][l\ih [h^ irsa_h. 

Tb_m_ `fcgms mcah[fm g[s b[p_ l_mofn_^ `lig g[]ligif_-

]of_m fce_ jlin_chm il _htsg_m nb[n q_l_ _cnb_l \ioh^ ni 

nb_ NPm il h_[l\s [h^ _gcn X-l[sm. 

Fca. 2. HPLC i` msh_jblch_ mn[h^_l.  

Fca. 3. HPLC i` msh_jblch_ ch nb_ _rnl[]n_^ Citrus sinensis j__fm.  

Fca. 4. UV–pcmc\f_ mj_]nlog i` mshnb_mct_^ Ao NPm mbiq_^ j_[e [n 470 hg.  

https://plantsciencetoday.online
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Fourier-Transform Infrared Spectroscopy (FTIR)          

Tb_ Fiolc_l nl[hm`ilg ch`l[l_^ (FTIR) [jjli[]b cm [ mj_]-

nlim]ijc] jl[]nc]_ nb[n _h[\f_m c^_hnc`c][ncih i` ]b[ha_m ch 

nb_ ip_l[ff ]igjimcncih i` \cigif_]of_m \s ^_n_]ncha   

[fn_l[ncihm ch `oh]ncih[f aliojm. Fiolc_l Tl[hm`ilg Ih`l[-

l_^ Sj_]nlim]ijs (FTIR) cm [ qc^_fs _gjfis_^ [h[fsnc][f 

n_]bhcko_ nb[n _h[\f_m nb_ g_[mol_g_hn i` gif_]of[l 

pc\l[ncihm [h^ lin[ncihm ch^o]_^ \s ch`l[l_^ l[^c[ncih. Bs 

^_n_]ncha mnlo]nol[f ^cff_l_h]_m ch nb_ \ch^cha i`              

gif_]of_m, ih_ ][h a[nb_l ch`ilg[ncih l_a[l^cha nb_ jl_m-

_h]_ i` nb_cl chn_l[]ncihm. Tb_ jlcg[ls g_nbi^m _gjfis_^ 

ch nb_ ]b[l[]n_lct[ncih i` g[n_lc[fm omcha Fiolc_l Tl[hm-

`ilg Ih`l[l_^ (FTIR) mj_]nlim]ijs ch]fo^_ nl[hmgcnn[h]_ 

FTIR, [nn_ho[n_^ nin[f l_`f_]n[h]_ (ATR-FTIR) [h^ gc]li-

mj_]nlim]ijs FTIR (24).  

 Fca. 6 mbiq_^ nb_ jl_m_h]_ i` [fcjb[nc] j_[e [n 

(2813 ]g−1), qbcf_ nb_ bs^lirsf aliojm [jj_[l_^ ch nb_ 

`ilg i` [ \li[^ j_[e [n (3170-3394 ]g−1), qbcf_ nb_        

m_]ih^[ls [gch_ alioj [jj_[l_^ ch nb_ `ilg i` [ mchaf_ 

j_[e [n (3029 ]g−1). Tb_ gimn cgjiln[hn alioj ch nbcm 

]igjioh^ cm nb_ jl_m_h]_ i` g_n[ ]igj_hm[ncih ih nb_ 

lcha, [h^ nbcm ]ihmncnon_m [ j_[e nb[n cm ]ihmc^_l_^ [      

`cha_ljlchn i` nb_ ]igjioh^ \_nq__h 1667-2000 ]g−1. 

 Fca. 7 mbiq_^ nb_ jl_m_h]_ i` [fcjb[nc] [aal_a[n_m 

[n (2812 ]g−1), qbcf_ nb_ bs^lirsf aliojm [jj_[l_^ ch nb_ 

`ilg i` [ \li[^ j_[e [n (3170-3384 ]g−1), qbcf_ nb_        

m_]ih^[ls [gch_ alioj [jj_[l_^ ch nb_ `ilg i` [ mchaf_ 

j_[e [n (3049 ]g−1). Tb_ gimn cgjiln[hn alioj ch nbcm 

]igjioh^ cm nb_ jl_m_h]_ i` g_n[ ]igj_hm[ncih ih nb_ 

lcha, [h^ nbcm ]ihmncnon_m [ j_[e nb[n cm ]ihmc^_l_^ [      

`cha_ljlchn i` nb_ ]igjioh^ \_nq__h (1631-1764 ]g−1) nb_ 

jl_m_h]_ i` aif^ [jj_[l[h]_ h_[l nb_ j_[e 890 ]g−1.  

Antifungal Activity of Synephrine Extracted from Peels of 
C. sinensis          

Tb_ _ff_]n i` msh_jblch_ _rnl[]n_^ `lig j__fm i` C. sinensis 

[a[chmn nb_ 3 nsj_m i` `oha[f [m mbiqh ch T[\f_ 1 nb_ mn[ncm-

nc]m mbiq nb[n T. mentographytes [n (10, 15 [h^ 20 ga/gL) 

acp_ f_mm chbc\cncih _ff_]n [m ]igj[l_ qcnb [hnc`oha[f 

_ff_]n ,qbcf_ Microsporum canis ch 15 ga/gL mbiq \_mn 

_ff_]n nb[h [hnc`oha[f nb[n’m acp_ [m [h c^_[ ni moaa_mn ni 

jl_j[l_ ichng_hn [a[chmn T. mentographytes [h^ M. canis 

ch 15 ga/gL .Tb_l_ cm hi mcahc`c][hn _ff_]n `il inb_l ]ih-

Fca. 5. FESM cg[a_m i` nb_ mshnb_mct_^ Ao NPm nb_ mjb_lc][f giljbifias 
[jj_[l[h]_ [h^ ^c[g_n_l.  

Fca. 6. FTIR [h[fsmcm `il C. sinensis.  
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]_hnl[ncih, a_hom [h^ [hnc`oha[f qbc]b om_^ ch _rj_lcg_hn 

\on ^_mjcn_ i` nb_ fcnnf_ ^cff_l_h]_m _ff_]n. Tb_ l[ha_ i` mc^_ 

_ff_]nm [mmi]c[n_^ qcnb [hnc`oha[f g_^c][ncihm _rbc\cnm 

p[lc[\cfcns. Tb_ ion]ig_m [l_ ^_j_h^_hn ojih nb_ mj_]c`c] 

g_^c]ch_, ^im[a_ [h^ `oha[f mj_]c_m. Tb_ ch^cpc^o[f 

moff_lm `lig msgjnigm i` [\^igch[f j[ch, a[mnlichn_mnch[f 

^cm]ig`iln [h^ fiim_ \iq_f gip_g_hnm. Tb_ ch^cpc^o[f 

g[s b[p_ [ m_hm_ i` \olhcha il nb_ ^_p_fijg_hn i` [ l[mb 

ih nb_ mech. Ih`l_ko_hnfs, nb_ [^gchcmnl[ncih i` [h [hnc`oh-

a[f g_^c][ncih g[s acp_ lcm_ ni mcahc`c][hn ]igjfc][ncihm, 

mo]b [m b_j[ninirc]cns f_[^cha ni nb_ g[hc`_mn[ncih i` 

d[oh^c]_. S_p_l_ [ff_lac] l_[]ncihm, mo]b [m [h[jbsf[rcm, 

][h i]]ol ch ]_ln[ch ch^cpc^o[fm. S_p_l_ ]on[h_iom bsj_l-

m_hmcncpcns l_[]ncihm, ]b[l[]n_lct_^ \s nb_ `ilg[ncih i` 

\fcmn_lm [h^ _r`ifc[ncih i` nb_ _jc^_lgcm (25). 

Antifungal Activity of Gold Nanoparticles         

AS ch T[\f_ nb_ _``_]n i` aif^ h[hij[lnc]f_m [h^ nb_ ]ih-

nlif ih nb_ chbc\cncih i` gif^m aliqnb om_^ ch nbcm mno^s 

q[m i\m_lp_^. Wb_h nb_ aif^ h[hij[lnc]f_m q_l_ [j-

jfc_^ ni nb_ m[gjf_m, nb_ ^c[g_n_l i` nb_ gif^ ]ifihc_m 

q[m f_mm nb[h nb_ ^c[g_n_l i` nb_ ]ifihc_m ip_l qbc]b 

]ihnlif q[m [jjfc_^ [h^ nb_ ^c[g_n_l q[m f[la_l nb[h 

nb[n i` ]ihnlif. T[\f_ 2 mbiq_^ nb_ gimn ]ih]_hnl[ncih 

_``_]ncp_ `il q[m (15 ga/gL) \_][om_ nb_ aliqnb q[m 

chbc\cn_^ gil_ nb[h nb_ inb_l 2 ]ih]_hnl[ncih (10, 20 

ga/gL) ch T. mentographytes. In nb_ jl_pciom n[\f_ 

mbiq_^ b[^    chbc\cncih _``_]n ih aliqnb qb_h nl_[n 

qcnb aif^ h[hij[lnc]f_m (15 ga/gL), ih M. canis qbc]b 

q[m gil_ [``_]n_^ nb[h inb_l mj_]c_m. In `iffiq_^ \s,  

T. rubrum ch cn chbc\cn_^ qb_h nl_[n_^ \s aif^ h[hij[lnc-

]f_m nb[n g_[h nb_ aif^ h[hij[lnc]f_m b[^ nb_ mnliha 

_``_]n ih nbcm mj_]c_m \s g[e_ f_mm ][j[\cfcns i` aliqnb 

`il nb_m_ ]_ffm i` mj_]c_m. E[]b inb_l b[^ chbc\cn_^ _``_]n 

qb_h nl_[n \s aif^ h[hij[lnc]f_m, nbcm g[n_lc[f ][h \_ 

om_^ [m nb_l[js `il nb_m_ cmif[n_^ j[nbia_hc] `ohac,  

T. rubrum [h^ T. mentographytes. Tb_ l_mofnm i` nb_cl 

l_mjihm_ ni aif^ h[hij[lnc]f_m q_l_ p_ls ]fim_ ni _[]b 

inb_l, nb[n g_[hm nb_ aif^ h[hij[lnc]f_m _``_]n_^ ih nb_ 

aliqnb i` nbcm mj_]c_m, ]igj[l[\f_ ni nb_ ]ihnlif, nb_ 

]ihnlif b[^ hi _``_]n ih nbcm mj_]c_m. Tbcm l_mofn, ^_gih-

mnl[n_^ nbcm mj_]c_m b[^ chbc\cnils l_mjihm_ qb_h  

nl_[n_^ \s aif^ h[hij[lnc]f_m (26).   

 

Fca. 7. FTIR [h[fsmcm `il C. sinensis.  

Dc[m_t_rs o` `unac 

Con]_ntr[tcon o` C. sinensis 
Antc`una[l 
][n^st[tcn Control M_[n 10 ma/mL 15 ma/mL 20 ma/mL 

Colonc_s ^c[m_t_r 

Tlc]bijbsnih g_hnial[jbsn_m 3.750 3.917 3.167 2.083 6.667 3.917 

Trichophyton rubrum 2.750 1.833 3.167 2.000 6.800 3.310 

Microsporum canis 2.333 1.417 2.017 2.000 6.000 2.753 

fm^5% NS 0.489** 

M_[h 2.944 2.389 2.784 2.028 6.489 
 

fm^5% 0.631** 

T[\l_ 1. MIC O` C. sinensis [a[chmn ^_lg[nijbsn_m.  

https://plantsciencetoday.online
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Dcs]usscon  

Pf[hnm jli^o]_ p[lciom nsj_ [h^ [giohn i` m_]ih^[ls 

g_n[\ifc] ]igjioh^m ch]fo^cha [fe[fic^m, jb_hifm, n[hchm 

_n]. Tb_ qc^_mn mj_]nlog i` jb[lg[]ifiac][f []ncih cm  

_rbc\cn_^ \s [fe[fic^m msh_jblch_ cm nsj_ i` jlini[fe[fic^ 

qbc]b b[p_ [hncgc]li\c[f _ff_]n (27). Imif[ncih [h^ c^_hnc`c-

][ncih i` msh_jblch_ q[m ^ih_ \s TLC [h^ HPLC.             

Ernl[]ncih `lig C. sinensis j__fm b[p_ cgjiln[hn lif_m ch 

l_]s]fcha q[mn_. 

 Tb_ Ao NPm a_h_l[n_^ omcha al__h g_nbi^m _rbc\cn 

[ f[]e i` ohq[hn_^ il b[lg`of ]ihn[gch[ncihm. Tb_l_`il_, 

cn cm jf[omc\f_ nb[n nbcm al__h-mshnb_mct_^ h[hij[lnc]f_ 

jimm_mm_m _ffc][]s ch _l[^c][ncha p[lciom j[nbia_hm,      

ch]fo^cha \[]n_lc[, `ohaom [h^ s_[mnm (28). Tb_ mshnb_mcm i` 

AUNPm cm ]ih`clg_^ \s p[lciom ]b[l[]n_lcm[ncih n_]b-

hcko_m, ch]fo^cha FESEM, EDS, FTIR [h^ (UV)-Vcm mj_]nli-

jbinig_nls (29).  

 Wb_h aif^ ]ig_ chni ]ihn[]n qcnb nb_ ]_ffof[l 

g_g\l[h_ i` gc]li\c[f ]_ffm, cn cm jimmc\f_ `il nb_ a_h_l[-

ncih i` R_[]ncp_ Orsa_h Sj_]c_m (ROS) ni i]]ol. R_[]ncp_ 

Orsa_h Sj_]c_m (ROS) b[p_ \__h i\m_lp_^ ni ^_]l_[m_ 

\[]n_lc[f [^b_mcih [h^ ch^o]_ `ohac ]_ff ^_[nb \s ^cmlojn-

cha nb_ chn_alcns i` nb_ ]_ff q[ff, chn_l`_lcha qcnb nb_ gi^c`c-

][ncih i` ]snimifc] _htsg_m chpifp_^ ch l_mjcl[ncih ni  

g[]ligif_]of[l mnlo]nol_m, [ff_]ncha ]_ffof[l chn_alcns [h^ 

a_h_ _rjl_mmcih, [m q_ff [m chbc\cncha jbimjb[n_ [\milj-

ncih [h^ ]_ffof[l ]iggohc][ncih (30). 

 S_p_l[f nb_ilc_m b[p_ \__h moaa_mn_^ [\ion nb_ 
[hncgc]li\c[f i` h[hij[lnc]f_ mifoncihm. S_p_l[f jimmc\f_ 
jli]_mm_m b[p_ \__h moaa_mn_^, ih_ i` qbc]b chpifp_m       
[fn_lcha nb_ j_lg_[\cfcns i` nb_ ]_ff g_g\l[h_. Tbcm gi^c-
`c][ncih [ffiqm `il nb_ chn_l[]ncih qcnb DNA, jlin_chm [h^ 
inb_l ]_ff ]ihmncno_hnm ]ihn[chcha jbimjbilom [h^ mof`ol, 
qbc]b [l_ ^_nlcg_hn[f ni `ohac. Ahinb_l g_nbi^ chpifp_m 
nb_ a_h_l[ncih i` `l__ l[^c][fm, qbc]b [l_ l_mjihmc\f_ `il 
][omcha ^[g[a_ ni nb_ g_g\l[h_ [h^ ^_]l_[mcha nb_  
jlinih gincp_ `il]_. Tbcm ofncg[n_fs f_[^m ni nb_ ^cmloj-
ncih i` nb_ g_g\l[h_ jin_hnc[f. Hiq_p_l, nb_ _r[]n    
g_]b[hcmg \_bch^ nbcm jb_hig_hih b[m hin \__h `offs 
^_m]lc\_^ (28). S_p_l[f g_n[f cihm _rbc\cn qc^_ l[hacha 
[hncgc]li\c[f mj_]nlog, n[la_ncha p[lciom ]_ffof[l         
]igjih_hnm. Tb_ l[ha_ i` []ncpcnc_m _rbc\cn_^ \s nbcm mj_]-
nlog cm nsjc][ffs [nnlc\on_^ ni nb_ ohcko_ `_[nol_m i` nb_ 
g_n[f, qbc]b _h[\f_ cnm chn_l[]ncihm qcnb j_lnch_hn `oh]-
ncih[f aliojm ch \cifiac][f gif_]of_m. Tb_ m_f_]ncpcns [h^ 
mj_]c`c]cns i` g_n[f \ch^cha, qbc]b cm ]fim_fs fche_^ ni cnm 

[hncgc]li\c[f _ffc][]s (31). Tb_ jli]_mm i` ]biimcha g_n[fm 
`il nb_cl chn_l[]ncih qcnb p[lciom []ncp_ aliojm ch g_n[\i-
fcn_m. Plin_chm, ho]f_c] []c^m, fcjc^m [h^ ][l\ibs^l[n_m cm 
]ihncha_hn ojih nb_ mj_]c`c] jlij_lnc_m i` nb_ g_n[f. Tbcm 
]bic]_ cm g[^_ ^o_ ni nb_ jin_hnc[f `il [hs i` nb_m_ ]_ffo-
f[l     ]igjih_hnm ni chcnc[n_ b[lg`of ][m][^cha l_[]ncihm. 
Tb_ cgj[]n i` nb_ jl_]_^cha ][m][^_ ][h \_ ][n_ailct_^ 
chni m_p_l[f ^cmnch]n [l_[m. Tb_ p[lciom g_]b[hcmgm i` ]_f-
fof[l ^[g[a_ _h]igj[mm ^cl_]n [h^ ch^cl_]n _ff_]nm ih nb_ 
]_ff g_g\l[h_, mo]b [m cgj[clg_hn i` cnm chn_alcns, ]b[ha-
_m ch g_g\l[h_ jin_hnc[f [h^ nl[hmjiln jli]_mm_m [m q_ff 
[m jlin_ch ^sm`oh]ncih f_[^cha ni g_n[\ifc] ^cmnol\[h]_m 
[h^ ^_h[nol[ncih. A^^cncih[ffs, ]_ffof[l ^[g[a_ ][h g[hc-
`_mn nblioab nb_ cgj[clg_hn i` nb_ _f_]nlih nl[hmjiln 
]b[ch, DNA ^[g[a_ [h^ ]ih`ilg[ncih[f ]b[ha_m, chbc\c-
ncih i` DNA l_jfc][ncih [h^ l_j[cl g_]b[hcmgm [h^ ^_al[-
^[ncih i` ][l\ibs^l[n_m (32).  

 

Con]luscon   

In cm i\pciom nb[n nb_ ch^omnls i` g[echa doc]_ `lig Citrus 
sinensis a_h_l[n_m _hilgiom ko[hncns i` q[mn_m, fce_ [m 
j__f, m__^m [h^ jig[]_. Tb_l_`il_, cgjlij_l g[h[a_-
g_hn i` nb_m_ q[mn_m qcff b[lg nb_ _hpclihg_hn [h^ l_mofn 
ch [ fimm i` nbcm nl_[mol_. V[lciom `ii^ [h^ jb[lg[]_onc][f 
\omch_mm_m ][h mo]]_mm`offs om_ il[ha_ \sjli^o]nm [m  
`f[pilcha chal_^c_hnm, miol]_m i` `c\_l [h^ j_]nch, il [m 
[hnc`oha[f [h^ [hnc\[]n_lc[f [a_hnm. Gl__h mshnb_mcm aif^ 
h[hij[lnc]f_m `lig msh_jblch_ [h^ om_m cn [m [hnc-`oha[f, 
nb_ []ncpcns i` h[hij[lnc]f_m gil_ nb[h ][h^mn[nch nb[n 
om_m ch nl_[ng_hn i` ^_lg[nijbsn_.  
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^ic.ila/10.3389/`gc]\.2021.713532 

 Dc[m_t_rs o` `unac 

Con]_ntr[tcon o` C. sinensis 
Antc`una[l 
][n^st[tcn Control M_[n 10 ma/mL 15 ma/mL 20 ma/mL 

Colonc_s ^c[m_t_r 

Tlc]bijbsnih g_hnial[jbsn_m 4.080 3.670 5.170 2.070 4.900 3.978 

Trichophyton rubrum 2.050 3.670 1.830 2.000 5.330 2.976 

Microsporum canis 2.000 1.330 2.170 2.000 5.500 2.600 

fm^5% 1.203** 0.538** 

M_[h 2.710 2.890 3.057 2.023 5.243 
 

fm^5% 0.694** 

T[\l_ 2. MIC i` aif^ h[hij[lnc]f_m \cimshnb_mcm `lig C. sinensis [a[chmn ^_lg[nijbsn_.  
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