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A\str[]t   

D_hn[f ][lc_m cm nb_ gimn jl_p[f_hn il[f ^cm_[m_. In cm ][om_^ \s ch`_]ncih i` 

Streptococcus mutans [h^ Candida albicans. In cm [mmi]c[n_^ qcnb 

ch`f[gg[ncih i` nb_ ^_hn[f aog. Ahncgc]li\c[f [a_hnm il msmn_gc] 

[hnc\cinc]m [l_ [^gchcmn_l_^ ni jl_p_hn ^_hn[f ][lc_m. Hiq_p_l, nb_ 

j[nbia_hm \_]ig_ ^loa-l_mcmn[hn ni mj_]c`c] [hnc\cinc]m, mi [ ]ig\ch[ncih[f 

nb_l[js [jjli[]b g[s f_[^ ni nb_ g[h[a_g_hn i` ^_hn[f ][lc_m. Ih nb_ 

]oll_hn chp_mnca[ncih, nb_ j__f i` Citrus sinensis (L.) Om\_]e q[m _p[fo[n_^ 

`il [hncgc]li\c[f [h^ [hnc-ch`f[gg[nils []ncpcnc_m ch ^_hn[f ][lc_m. Dcff_l_hn 

`l[]ncihm i` bs^li[f]ibif _rnl[]n q_l_ n_mn_^ `il in vitro [hncgc]li\c[f 

[]ncpcns [a[chmn S. mutans [h^ C. albicans. B[m_^ ih nb_ l_mofnm, g_nb[hif 

`l[]ncih q[m m_f_]n_^ `il ex-vivo [hnc-ch`f[gg[nils []ncpcnc_m. Tb_ \ci[]ncp_ 

]igjioh^m i` nb_ g_nb[hif `[]ncih q_l_ c^_hnc`c_^ \s GC-MS. Ohfs m_f_]n_^ 

]igjioh^m q_l_ mo\d_]n_^ ni in silico ^i]echa [h[fsmcm niq[l^m m_f_]ncp_ 

jlin_chm i` S. mutans [h^ C. albicans. Agihamn [ff nb_ `l[]ncihm, nb_ 

g_nb[hif `l[]ncih mbiq_^ mcahc`c][hn [hncgc]li\c[f []ncpcns [a[chmn S. 

mutans (ZOI, 27 gg; MIC, 0.78 ga/gf; [h^ MBC, 1.56 ga/gf) [h^ C. albicans 

(ZOI, 29 gg; MIC, 0.39 ga/gf; [h^ MBC, 1.56 ga/gf). M_nb[hif `l[]ncih (100 

µa/gf) _rbc\cn_^ nb_ bcab_mn chbc\cncih i` 79.29% nb[h inb_l `l[]ncihm ch nb_ 

[hnc-ch`f[gg[nils mno^s. GC-MS [h[fsmcm i` g_nb[hif `l[]ncih l_jiln_^ 17 

]igjioh^m. Oon i` nb_m_, ihfs n_h ]igjioh^m m[ncm`c_^ Lcjchmec’m lof_ i` 

`cp_ ch ADMET [h[fsmcm [h^ q_l_ mo\d_]n_^ ni in silico ^i]echa [h[fsmcm. Tb_ 

l_mofnm ]ih`clg_^ nb[n nb_ ]igjioh^m i` g_nb[hif `l[]ncih b[p_ nb_ 

jin_hnc[f ni chbc\cn nb_ []ncp_ jlin_chm i` ^_hn[f ][lc_m j[nbia_h.   
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Ihtri^u]tcih   

Ahncgc]li\c[f l_mcmn[h]_ jim_m [ `ilgc^[\f_ ]b[ff_ha_ ni afi\[f b_[fnb][l_, 

qcnb ch`_]nciom [a_hnm mo]b [m \[]n_lc[, j[l[mcn_m, pclom_m, [h^ `ohac 

_rbc\cncha l_mcfc_h]_ ni ]ihp_hncih[f [hnc\cinc]m. R_]_hn jo\fc][ncihm `lig 

nb_ Uhcn_^ Kcha^ig aip_lhg_hn jlid_]n nb[n, \s 2050, [h [f[lgcha 10 

gcffcih ch^cpc^o[fm [hho[ffs qcff mo]]og\ ni ch`_]ncihm ][om_^ \s 

[hncgc]li\c[f-l_mcmn[hn j[nbia_hm (1). Tb_ chnlc][n_ gc]li\c[f f[h^m][j_ i` 

nb_ il[f ][pcns, b[l\ilcha [jjlircg[n_fs 700-1000 ^cmnch]n gc]liila[hcmgm, 

cm cgjfc][n_^ ch nb_ ihm_n i` il[f [cfg_hnm, ch]fo^cha j_lci^ihn[f ^cm_[m_ 

 

PLANT SCIENCE TODAY 
ISSN 2348-1900 (ihfch_) 
Vif x(x): xx–xx 
bttjs://^ic.ira/10.14719/jst.2922 

HORIZON  
_-Pu\fcsbcha Griuj 

In silico gif_]uf[r ^i]echa, [htcgc]ri\c[f [h^ [htc-ch`f[gg[tiry 
[]tcvctc_s i` \ci[]tcv_ `r[]tcihs i` Citrus sinensis (L.) Os\_]e. j__f 
[a[chst ir[f j[tbia_hs ch ^_ht[f ][rc_s 
 

S[ty[jr[e[sb D_bury1, Prcy[he[ Prcy[^[rschc1, Asbcr\[^ N[h^[1, D_\[sgct[ Du\_y2, S[h^__j Kug[r Sw[ch3, Bcsw[dct S[g[ht[r[y4, B[rsb[ 

Trcj[tby5 & S[tcsb K[hb[r1* 

 
1S]biif i` Pb[lg[]s [h^ Lc`_ S]c_h]_m, C_hnolcih Uhcp_lmcns i` T_]bhifias [h^ M[h[a_g_hn, O^cmb[, Ih^c[ 
2IMS & Sog Himjcn[f M_^c][f Ciff_a_, Scemb[ O Ahom[h^b[h Uhcp_lmcns, Bbo\[h_mq[l, O^cmb[, Ih^c[ 
3ICMR-N[ncih[f Ihmncnon_ i` P[nbifias, A^p[h]_^ Mif_]of[l Dc[ahimnc] L[\ F[]cfcnc_m, N_q D_fbc, Ih^c[ 
4S]biif i` Pb[lg[]_onc][f S]c_h]_m, Scemb[ O Ahom[h^b[h Uhcp_lmcns, Bbo\[h_mq[l, O^cmb[, Ih^c[ 
5D_j[lng_hn i` V_a_n[\f_ S]c_h]_m, Scemb[ O Ahom[h^b[h Uhcp_lmcns, Bbo\[h_mq[l, O^cmb[, Ih^c[ 
 

*Eg[cf: m[ncmbe[hb[l4@ag[cf.]ig  

RESEARCH ARTICLE 

http://horizonepublishing.com/journals/index.php/PST/open_access_policy
https://horizonepublishing.com/journals/index.php/PST/open_access_policy
https://horizonepublishing.com/journals/index.php/PST/open_access_policy
https://horizonepublishing.com/journals/index.php/PST/indexing_abstracting
https://horizonepublishing.com/journals/index.php/PST/indexing_abstracting
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https:/doi.org/10.14719/pst.2922
https:/doi.org/10.14719/pst.2922
http://horizonepublishing.com/journals/index.php/PST/open_access_policy
https://crossmark.crossref.org/dialog/?doi=10.14719/pst.2922&domain=horizonepublishing.com
http://www.horizonepublishing.com/
https://doi.org/10.14719/pst.2922
mailto:satishkanhar4@gmail.com


DEHURY  ET AL  2     

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

[h^ ^_hn[f ][lc_m (2). Folnb_lgil_, nb_m_ il[f j[nbia_hm 

][h nl[p_lm_ nb_ il[f go]im[, _hn_lcha msmn_gc] 

]cl]of[ncih [h^ _f_p[ncha [hnc\i^s f_p_fm, ]ihnlc\oncha ni 

nb_ ^_p_fijg_hn i` ][l^cip[m]of[l ^cm_[m_m (3). Epc^_hnfs, 

il[f \ci`cfg-`ilgcha j[nbia_hm b[p_ ^_gihmnl[n_^ 

a_h_nc] il jb_hinsjc] l_mcmn[h]_ ni _rcmncha [hnc\cinc] 

l_acg_hm (4). Ih nb_ ]ihn_gjil[ls g_^c][f f[h^m][j_, 

nl[^cncih[f b_l\[f g_^c]ch_ b[m a[ch_^ qc^_mjl_[^ 

[]]_jn[h]_ afi\[ffs. Tb_ Wilf^ H_[fnb Ola[hct[ncih 

(WHO) _hmol_m lcailiom mn[h^[l^m `il nb_ ko[fcns [h^ 

m[`_ns i` b_l\[f ^loam _gjfis_^ ch ^cp_lm_ nb_l[j_onc] 

[jjfc][ncihm. Cihm_ko_hnfs, l_m_[l]b_lm [l_ []ncp_fs 

_rjfilcha hip_f ]b_gc][f _hncnc_m ^_lcp_^ `lig jf[hn 

miol]_m, [^b_lcha ni mnlcha_hn l_aof[nils ]lcn_lc[, [m 

jin_hnc[f l_g_^c_m ni ]iohn_l[]n nb_ _m][f[ncha nbl_[n 

jim_^ \s fc`_-nbl_[n_hcha j[nbia_hm. 

 Citrus sinensis, [ g_g\_l i` nb_ Ron[]_[_ `[gcfs, cm 

[ jligch_hn `locn qc^_fs ]ofncp[n_^ ch Ih^c[, m_lpcha [m [ 

mcahc`c][hn honlcncih[f miol]_. Tl[^cncih[f [jjfc][ncihm 

chpifp_ cnm oncfct[ncih ch [^^l_mmcha ^cp_lm_ [cfg_hnm, 

ch]fo^cha ^c[llb_[, ]ihmncj[ncih, l_mjcl[nils ]ih^cncihm 

(]ioab, ]if^, \lih]bcncm, no\_l]ofimcm), g_n[\ifc] ^cmil^_lm 

(i\_mcns, bsj_ln_hmcih, [hach[), g_hmnlo[f cll_aof[lcnc_m, 

[h^ jms]bifiac][f ]ih]_lhm (^_jl_mmcih, [hrc_ns, mnl_mm). 

Tb_ nb_l[j_onc] [nnlc\on_m i` nbcm `locn [l_ [m]lc\_^ ni cnm 

lc]b ]ihn_hn i` pcn[gchm B1, B2, B3, B5, B6, [h^ pcn[gch C, 

[fihamc^_ p[lciom gch_l[fm fce_ ][f]cog, clih, tch], 

g[ah_mcog, [h^ jin[mmcog (5). Pb[lg[]ifiac][f 

chp_mnca[ncihm mojjiln cnm [hnc\[]n_lc[f _ffc][]s [a[chmn 

Escherichia coli, Pseudomonas aeruginosa, Staphylococcus 

aureus, Bacillus subtilis, [h^ Sbca_ff[, qcnb j_nlif_og 

_nb_l, _nb[hif, [h^ [ko_iom _rnl[]nm ^cmjf[scha 

_ff_]ncp_h_mm [a[chmn C. albicans (6-8). Nin[\fs, ^cff_l_hn 

_rnl[]nm (b_r[h_, ]bfili`ilg, _nbsf []_n[n_, g_nb[hif, 

[]_nih_) `lig C. sinensis j__f _rbc\cn gi^_l[n_ 

[hncj[l[mcnc] []ncpcns [a[chmn Plasmodium flacifarum (9). 

Folnb_lgil_, nb_ `locn ^_gihmnl[n_m ]ihmc^_l[\f_ 

[hncirc^[hn, [hncjlifc`_l[ncp_, bsji]bif_mn_lif_gc], 

[hnci\_mcns, [hncimn_ijlinc], [h^ chm_]nc]c^[f jlij_lnc_m 

(10). Tbcm mno^s `i]om_m ih in vitro [hncgc]li\c[f 

[mm_mmg_hn i` p[lciom mifp_hn `l[]ncihm `lig C. sinensis 

j__f [a[chmn gofnc^loa-l_mcmn[hn ^_hn[f ][lc_m j[nbia_hm. 

R_]iahctcha nb_ [mmi]c[ncih \_nq__h ^_hn[f ][lc_m [h^ 

achacp[f ch`f[gg[ncih, [h _r-pcpi [hnc-ch`f[gg[nils [mm[s 

q[m ]ih^o]n_^. A^^cncih[ffs, \ci[]ncp_ m_]ih^[ls 

g_n[\ifcn_m `lig jin_hn `l[]ncihm q_l_ c^_hnc`c_^ omcha GC

-MS [h[fsmcm. Tb_cl chbc\cnils jin_hnc[f [a[chmn gc]li\c[f 

jlin_chm cgjfc][n_^ ch ^_hn[f ][lc_m jlial_mmcih q[m 

_mn[\fcmb_^ nblioab [h in silico [h[fsmcm g_nbi^. 

 

M[t_rc[fs [h^ M_tbi^s 

Ciff_]tcih [h^ jr_j[r[tcih i` _xtr[]t 

Citrus sinensis mj_]cg_hm q_l_ jli]ol_^ `lig [ fi][f 

g[le_n ch O^cmb[, Ih^c[, [h^ mo\m_ko_hnfs [onb_hnc][n_^ 

\s Dl. Gs[hl[hd[h M[b[fce, Ammi]c[n_ Pli`_mmil ch nb_ 

D_j[lng_hn i` Bin[hs [n C_hnolcih Uhcp_lmcns i` 

T_]bhifias [h^ M[h[a_g_hn. A pio]b_l mj_]cg_h 

(pio]b_l hi. CUTM/BOT/2022/029) q[m g_nc]ofiomfs 

][n[fia_^ [h^ ^_jimcn_^ ch nb_ b_l\[lcog i` C_hnolcih 

Uhcp_lmcns i` T_]bhifias [h^ M[h[a_g_hn ch 

Bbo\[h_mq[l, O^cmb[, m_lpcha [m [ l_`_l_h]_ `il `onol_ 

l_m_[l]b _h^_[pilm. Tb_ j__fm, b[p_ \__h g_nc]ofiomfs 

]iff_]n_^, oh^_lq_hn [ jli]_mm i` nbilioab ]f_[hmcha qcnb 

^cmncff_^ q[n_l \_`il_ oh^_laicha [ `iol-^[s mb[^_-^lscha 

j_lci^. Fiffiqcha nb_ ^lscha jb[m_, nb_ j__fm q_l_ alioh^ 

chni [ `ch_ jiq^_l ni `[]cfcn[n_ _rnl[]ncih. A g[mm i` 200 

al[gm i` nb_ jiq^_l_^ g[n_lc[f q[m mo\d_]n_^ ni [ 

bs^li[f]ibifc] mifoncih (_nb[hif: q[n_l, 70:30 p/p) ch [ 

j_l]if[nil `il [ ^ol[ncih i` 24 biolm, qcnb j_lci^c] mncllcha. 

Tbcm _rnl[]ncih jli]_mm q[m l_j_[n_^ nblc]_ ip_l [ mj[h i` 

72 biolm, [h^ nb_ l_mofncha `cfnl[n_ q[m ]iff_]n_^. 

So\m_ko_hnfs, nb_ bs^li[f]ibifc] _rnl[]n oh^_lq_hn 

`l[]ncih[fct[ncih _gjfischa j_nlif_og _nb_l, ]bfili`ilg, 

_nbsf []_n[n_, []_nih_, [h^ g_nb[hif ni sc_f^ ^cmnch]n 

`l[]ncihm. E[]b `l[]ncih q[m mo\d_]n_^ ni _p[jil[ncih ch [ 

lin[ls _p[jil[nil oh^_l l_^o]_^ jl_mmol_, l_mofncha ch [ 

m_gc-mifc^ g[mm. Tbcm jli^o]n q[m nb_h mnil_^ ch [ 

^_mc]][nil `il mo\m_ko_hn oncfct[ncih (11). 

S[gjf_ ]iff_]tcih, csif[tcih, [h^ c^_htc`c][tcih i` 

gc]riira[hcsgs 

Ahtcgc]ri\c[f stu^y i` C. sinensis  

Sj_]cg_hm q_l_ g_nc]ofiomfs ]iff_]n_^ [m_jnc][ffs `lig 

^_hn[f j[nc_hnm [n IMS, SUM Himjcn[f, Ih^c[, qcnb _rjfc]cn 

j[nc_hn ]ihm_hn. Plcil ni ^_hn[f ][lc_m m[gjf_ ]iff_]ncih, 

j[nc_hnm q_l_ chmnlo]n_^ ni lchm_ nb_ niinb qcnb q[n_l, 

`iffiq_^ \s cmif[ncih qcnb [ lo\\_l ^[g. So\m_ko_hnfs, 

nb_ niinb oh^_lq_hn ^_]ihn[gch[ncih omcha 3% bs^lia_h 

j_lirc^_ [h^ 2.5% mi^cog bsji]bfilcn_. R_gip[f i` `ii^ 

^_\lcm `lig nb_ ]b_qcha mol`[]_ q[m j_l`ilg_^ omcha [ 

^_hn[f _r][p[ncih chmnlog_hn. Am_jnc][ffs, [ jbsmc]c[h 

i\n[ch_^ nb_ ^_hn[f ][lc_m m[gjf_, jf[]cha cn ch 2 gf TGB il 

BHI \linb ch mn_lcf_ m]l_q ][j \innf_m. Fiffiqcha nbilioab 

gcrcha qcnb [ g[ah_nc] mncll_l, nb_ m[gjf_m q_l_ 

chi]of[n_^ ihni Moff_l Hchnih \linb (MHB) omcha nb_ 

mnl_[e jf[n_ n_]bhcko_ [h^ ch]o\[n_^ [n 37 °C `il 18 b. 

Pimn-ch]o\[ncih, m[gjf_m q_l_ i\m_lp_^ [h^ mo\-]ofnol_^ 

ch `l_mb MHB [h^ S[\iol[o^ ^_rnlim_ [a[l (SDA) ohncf 

i\n[chcha jol_ ]ofnol_m i` \[]n_lc[ [h^ `ohac. 

I^_hnc`c][ncih i` gc]liila[hcmgm q[m []bc_p_^ nblioab 

giljbifiac][f, gc]lim]ijc], [h^ \ci]b_gc][f n_mnm (12-

13). 

Ev[fu[tcih i` [htcgc]ri\c[f []tcvcty 

Sn_lcfct_^ g_^c[ [fckoinm q_l_ ^cmj_hm_^ chni j_nlc jf[n_m 

[h^ mifc^c`c_^. B[]n_lc[f [h^ `oha[f momj_hmcihm q_l_ 

chi]of[n_^ ih Mo_ff_l-Hchnih [a[l (MHA) [h^ S[\iol[o^ 

D_rnlim_ Aa[l (SDA), l_mj_]ncp_fs. W_ffm qcnb [ 6 gg 

^c[g_n_l q_l_ ]l_[n_^, [h^ 100 µf [fckoinm (5 ga/gf) i` 

p[lciom mifp_hn `l[]ncihm (j_nlif_og _nb_l, ]bfili`ilg, 

_nbsf []_n[n_, []_nih_, [h^ g_nb[hif) ^cfon_^ qcnb 10% 

DMSO q_l_ [^^_^. G_hn[gc]ch (100 µf, 30 ga/gf) [h^ 

[gjbin_lc]ch B (100 µf, 10 ga/gf) m_lp_^ [m mn[h^[l^ ^loa 

]ihnlifm `il \[]n_lc[ [h^ `ohac. Ih]o\[ncih q[m ][llc_^ ion 

[n 37±2 °C `il 24 b [h^ 30±2 °C `il 72 b `il \[]n_lc[ [h^ 

`ohac, l_mj_]ncp_fs. Tb_ _rj_lcg_hn q[m ]ih^o]n_^ ch 

nlcjfc][n_, [h^ nb_ chbc\cncih tih_m q_l_ g_[mol_^ ch 

gcffcg_n_lm (12, 14). 

https://plantsciencetoday.online


3 

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

D_t_rgch[tcihs i` gchcgug chbc\ctiry (MIC), gchcgug 
\[]t_rc]c^[f ]ih]_htr[tcih (MBC), [h^ gchcgug 
`uhac]c^[f ]ih]_htr[tcih (MFC) 

Tb_ gc]li^cfoncih g_nbi^ q[m _gjfis_^ ni ]ih^o]n MIC, 
MBC, [h^ MFC mno^c_m ih \ci[]ncp_ `l[]ncihm, mj_]c`c][ffs 
[]_nih_ [h^ g_nb[hif `l[]ncihm. V[lciom ]ih]_hnl[ncihm 
(0.1–6.5 ga/gf) q_l_ jl_j[l_^ ch 10% DMSO, [h^ 100 µf i` 
_[]b `l[]ncih q[m [^^_^ ni [ 96-q_ff gc]lijf[n_ 
]ihn[chcha [h [fckoin i` nb_ n_mn m[gjf_, Moff_l-Hchnih 
\linb (100 µf), [h^ \[]n_lc[f il `oha[f chi]ofog (20 µf, 109 
CFU/gf). A^^cncih[ffs, 5% 2,3,5-nlcjb_hsf n_nl[tifcog 
]bfilc^_ (TTC) ^s_ (5 µf) q[m ch]fo^_^ ch _[]b q_ff. 
Ih]o\[ncih i]]oll_^ [n 37 °C `il 18 b (\[]n_lc[) [h^ 48 b 
(`ohac). MIC ^_n_lgch[ncih chpifp_^ i\m_lpcha gc]li\c[f 
aliqnb. MBC [h^ MFC q_l_ ^_n_lgch_^ \s ch]o\[ncha MIC 
m[gjf_m [n 37±2 °C `il 24 b (\[]n_lc[) [h^ 30±2 °C `il 72 b 
(`ohac). Tb_ gchcgog m[gjf_ ]ih]_hnl[ncih _rbc\cncha hi 
aliqnb q[m ]ihmc^_l_^ nb_ MBC/MFC (12, 14). 

Ex-vivo [htc-ch`f[gg[tiry [ss[y 

A mno^s chp_mnca[ncha nb_ [hnc-ch`f[gg[nils _ff_]nm ih l_^ 
\fii^ ]_ff (RBC) ch b_[fnbs bog[h pifohn__lm q[m 
]ih^o]n_^. Bfii^ m[gjf_m q_l_ i\n[ch_^ [h^ nl_[n_^ qcnb 
[h [hnc]i[aof[hn mifoncih (Afm_p_l’m mifoncih), `iffiq_^ \s 
]_hnlc`oa[ncih [n 3000 ljg `il 15 gch. A 10% RBC 
momj_hmcih q[m jl_j[l_^ omcha hilg[f m[fch_. Tb_ n_mn 
mifoncih, ]ihn[chcha RBC momj_hmcih (0.5 gf), jbimjb[n_ 
\off_l jH 7.4 (1 gf, 0.15 M), bsjim[fch_ (2 gf, 0.36%), [h^ 
p[lciom ]ih]_hnl[ncihm (10, 20, 40, 60, 80, [h^ 100 ga/gf) 
i` nb_ m[gjf_ mifoncih, q[m jl_j[l_^. Dc]fi`_h[] mi^cog 
[h^ cmim[fch_ q_l_ om_^ ni ]l_[n_ mn[h^[l^ [h^ ]ihnlif 
mifoncihm, l_mj_]ncp_fs. Tb_ l_[]ncih gcrnol_m q_l_ 
ch]o\[n_^ [n 37 °C `il 30 gch [h^ nb_h ]_hnlc`oa_^ [n 3000 
ljg `il 20 gch (15). Soj_lh[n[hn [\mil\[h]_ [n 560 hg 
q[m g_[mol_^ omcha [ UV-pcm mj_]nlijbinig_n_l (UV 1700, 
Sbcg[^to, J[j[h). Tb_ _rj_lcg_hn q[m j_l`ilg_^ ch 
nlcjfc][n_, [h^ RBC g_g\l[h_ mn[\cfcns (%) q[m ][f]of[n_^ 
omcha nb_ `ilgof[ % mn[\cfcns = *100 - (ODm[gjf_/
OD]ihnlif)+ × 100. 

GC-MS [h[fyscs i` g_tb[hif `r[]tcih i` C. sinensis 

Tb_ \ci[]ncp_ g_nb[hif `l[]ncih i` C. sinensis, c^_hnc`c_^ [m 
nb_ gimn jin_hn ch jl_fcgch[ls chp_mnca[ncihm, oh^_lq_hn 
GC-MS [h[fsmcm omcha [h Aacf_hn 8890 chmnlog_hn. HP-5MS 
GC ]ifogh (30 g × 250 μg × 0.25 μg) q[m _gjfis_^. Ah 
Ef_]nlih Igj[]n Sj_]nlim]ijs (EIS) ^_n_]nil qcnb [ `cr_^ 
_f_]nlih _h_las i` 70 _V q[m oncfct_^, qbcf_ b_fcog a[m 
g[chn[ch_^ [ ]ihmn[hn `fiq l[n_ i` 3 gf/gch qcnb [ mjfcn 
l[nci i` 5:1. Tb_ m[gjf_ chd_]ncih pifog_ q[m 1 µf. Tb_ 
ip_h n_gj_l[nol_ q[m jlial[gg_^ ni ch]l_[m_ [n [ l[n_ i` 
5 °C/gch oj ni 180 °C (bif^ ncg_ 3 gch) [h^ 300 °C (bif^ 
ncg_ 5 gch), qcnb [ g[rcgog m_n [n 350 °C. Tb_ nin[f loh 
ncg_ q[m 53.5 gch, ch]fo^cha [ 3.5 gch mifp_hn ^_f[s. M[mm 
mj_]nl[ qcnbch nb_ l[ha_ i` 50-600 [go q_l_ m][hh_^, [h^ 
]igjioh^ c^_hnc`c][ncih q[m j_l`ilg_^ \s ]igj[lcha nb_ 
g[mm mj_]nl[ qcnb nb_ NIST ^[n[\[m_ (16). 

In silico [h[fyscs 

Pb[rg[]iech_tc] [h[fyscs 

Pb[lg[]iech_nc] jlij_lns [h[fsmcm q[m ]ih^o]n_^ ni 
[mm_mm nb_ A\miljncih, Dcmnlc\oncih, M_n[\ifcmg, [h^ 
Er]l_ncih (ADME) jli`cf_m i` c^_hnc`c_^ ]igjioh^m nblioab 

GC-MS. Tb_ ADME jli`cf_m, _h]igj[mmcha j[l[g_n_lm mo]b 
[m ^loa-fce_h_mm \[m_^ ih Lcjchmec'm Rof_ i` Fcp_, BBB 
j_lg_[\cfcns, C[]i2 j_lg_[\cfcns, HIA j_l]_hn[a_, mech 
j_lg_[\cfcns, [m q_ff [m chn_l[]ncihm qcnb ]sni]blig_ P450 
_htsg_m (2C19, 2C9, 2D6, [h^ 3A4), q_l_ msmn_g[nc][ffs 
_p[fo[n_^ `il [ nin[f i` 20 ]igjioh^m. Tbcm 
]igjl_b_hmcp_ [h[fsmcm q[m ][llc_^ ion oncfctcha 
SqcmmADME (bnnj://qqq.mqcmm[^g_.]b/) [h^ Pl_ADMET 
(bnnjm://jl_[^g_n.q_\m_lpc]_.\g^l].ila/) jf[n`ilgm. 

Tixc]cty jri`cfcha 

Plcil ni in silico ^i]echa [h[fsmcm, nb_ nirc]cns jli`cf_ i` [ff 
GC-MS c^_hnc`c_^ ]igjioh^m (nin[f hi. 17) q[m _p[fo[n_^ 
`il il[f nirc]cns jli`cfcha \s omcha PliTir-II (bnnjm://nir-
h_q.]b[lcn_.^_/). Tb_ l_mofnm q_l_ _rjl_mm_^ [m LD50 [h^ 
nirc]cns ]f[mm i` nb_ ^loa ][h^c^[n_m (qqq. bnnjm://nir-
h_q.]b[lcn_.^_/jlinir_II/). 

Lca[h^ jr_j[r[tcih 

Tb_ SDF `cf_m i` GC-MS-c^_hnc`c_^ ]igjioh^m q_l_ 
l_nlc_p_^ `lig Po\Cb_g. Tb_ `cf_m q_l_ ]ihp_ln_^ ni .j^\ 
`cf_ `ilg[n ch PsMOL (p_lmcih 2.5.2). Ih nb_ AoniDi]e niif 
(p_lmcih 1.5.6), G[mn_ca_l j[lnc[f ]b[la_m q_l_ [^^_^, 
g_la_^ hihjif[l bs^lia_h [nigm [h^ nilmcih[f ^_al__m 
i` `l__^ig q_l_ m_n ch fca[h^, [h^ nb_ `cf_m q_l_ ]ihp_ln_^ 
j^\kn `cf_ (17). 

R_]_jtir jr_j[r[tcih 

Tb_ X-l[s ]lsmn[f mnlo]nol_m i` m_]l_n_^ [mj[lnc] jlin_ch[m_ 
`cp_ `lig C. albicans (SAP5) (PDB ID: 2QZX), V-l_acih i` 
Streptococcus mutans [hnca_h I/II (PDB ID: 1JMM), [h^ C-
n_lgch[f ^ig[ch i` Streptococcus mutans mol`[]_ jlin_ch 
Sj[P (PDB ID: 3OPU) q_l_ l_nlc_p_^ `lig jlin_ch ^[n[ 
\[he (PDB). Aff nb_ j[l[g_n_lm, mo]b [m l_gipcha q[n_l 
gif_]of_m, nb_ [^^cncih i` jif[l bs^lia_h [nigm, 
b_n_li[nigm (HETATM), Kiffg[h ]b[la_m, [h^ jl_j[l[ncih 
i` nb_ .j^\kn `cf_ i` nb_ l_]_jnilm, q_l_ j_l`ilg_^ \s 
omcha AoniDi]e (p_lmcih 1.5.6) (17). 

Mif_]uf[r ^i]echa 

Mif_]of[l ^i]echa [h[fsmcm q[m ]ih^o]n_^ ni [mm_mm nb_ 
\ch^cha _h_lac_m [h^ [ffchcnc_m i` m_p_hn__h fca[h^m 
niq[l^m nbl__ ^cmnch]n l_]_jnilm (2QZX, 1JMM, [h^ 3OPU) 
_gjfischa AoniDi]e Vch[ (p_lmcih 1.5.6). Tb_ h_a[ncp_ 
\ch^cha _h_las p[fo_m, _rjl_mm_^ ch ecfi][filc_m j_l gif_ 
(e][f/gif), q_l_ oncfct_^ [m ch^c][nilm i` \ch^cha [ffchcns. 
Tb_ ^i]echa l_mofnm q_l_ mnil_^ ch nb_ PDBQT `ilg[n `il 
mo\m_ko_hn [h[fsmcm. Vcmo[fct[ncih [h^ ]igjl_b_hmcp_ 
_r[gch[ncih i` fca[h^-l_]_jnil chn_l[]ncihm q_l_ 
j_l`ilg_^ omcha BIOVIA Dcm]ip_ls Sno^ci Vcmo[fct_l 
(p_lmcih 2021) (17). 

 

R_sufts [h^ Dcs]usscih 

Ahtcgc]ri\c[f stu^y 

Tb_ [hncgc]li\c[f chp_mnca[ncih q[m ^_mcah_^ ni [mm_mm nb_ 
jin_hnc[f i` C. sinensis ch chbc\cncha j[nbia_hm qbcf_ 
gchcgctcha [^p_lm_ _ff_]nm ih nb_ bimn. Ahncgc]li\c[f 
[a_hnm nsjc][ffs n[la_n jli]_mm_m mo]b [m ]_ff q[ff 
mshnb_mcm, \ci]b_gc][f j[nbq[sm, il gc]li\c[f 
\cigif_]of_m. Tb_ [hnc\[]n_lc[f _ffc][]s i` j_nlif_og 
_nb_l, ]bfili`ilg, _nbsf []_n[n_, []_nih_, [h^ g_nb[hif 
`l[]ncihm ^_lcp_^ `lig C. sinensis q[m _p[fo[n_^ [a[chmn 

http://www.swissadme.ch/
https://preadmet.webservice.bmdrc.org/
https://tox-new.charite.de/
https://tox-new.charite.de/
https://tox-new.charite.de/protox_II
https://tox-new.charite.de/protox_II
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Streptococcus mutans, qcnb ]ill_mjih^cha tih_ i` 
chbc\cncih (ZOI) g_[mol_g_hnm i` 10, 11, 18, 21, [h^ 27 
gg, l_mj_]ncp_fs. Ih ]igj[lcmih, nb_ mn[h^[l^ ^loa 
a_hn[gs]ch _rbc\cn_^ [ ZOI i` 29 gg (Fca. 1A). Gcp_h 
nb_ moj_lcil \[]n_lc]c^[f []ncpcns i\m_lp_^ ch nb_ 
g_nb[hif `l[]ncih, cnm MIC [h^ MBC q_l_ ][f]of[n_^ [m 
0.78 [h^ 1.56 ga/gf, l_mj_]ncp_fs (Fca. 1B-C). Tb_m_ 
`l[]ncihm q_l_ [fmi mo\d_]n_^ ni [hnc`oha[f n_mncha 
[a[chmn Candida albicans, l_p_[fcha ZOI p[fo_m i` 9, 13, 
19, 24, [h^ 29 gg, l_mj_]ncp_fs. Ih ]ihnl[mn, nb_ 
mn[h^[l^ ^loa [gjbin_lc]ch B _rbc\cn_^ [ ZOI i` 27 gg 

(Fca. 1A). Nin[\fs, nb_ g_nb[hif `l[]ncih ^_gihmnl[n_^ 
nb_ bcab_mn [hnc`oha[f []ncpcns, qcnb MIC [h^ MFC l_]il^_^ 
[m 0.39 [h^ 1.56 ga/gf, l_mj_]ncp_fs (Fca. 1B-C). Tb_ 
[hncgc]li\c[f _ffc][]s i` nb_ g_nb[hif `l[]ncih i`  
C. sinensis ch nbcm mno^s ][h \_ [nnlc\on_^ ni nb_ jl_m_h]_ i  ̀
\ci[]ncp_ ]igjioh^m, ch]fo^cha `ol[h_if (18), afs]_lch (19), 
5-bs^lirsg_nbsf`ol`ol[f (20), 2-g_nbirs-4-pchsfjb_hif (21), 
^_mofjbimchcalch (22), 4',5,6,7,8-j_hn[g_nbirs`f[pih_ (23), 
[h^ 3',4',5,6,7,8-b_r[g_nbirs`f[pih_ (24). 

 

Fcaur_ 1. A. R_jl_m_hnm tih_ i` chbc\cncih i` ^cff_l_hn `l[]ncihm i` C. sinensis. B. R_jl_m_hnm gchcgog chbc\cnils ]ih]_hnl[ncih i` g_nb[hif `l[]ncih i` C. sinensis. 
C. R_jl_m_hnm gchcgog \[]n_lc]c^[f/gchcgog `ohac]c^[f ]ih]_hnl[ncih i` g_nb[hif `l[]ncih i` C. sinensis 
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Ex-vivo [htc-ch`f[gg[tiry [ss[y 

D_hn[f ][lc_m cm [ j_lmcmn_hn ch`_]nciom [cfg_hn [mmi]c[n_^ 

qcnb ch`f[gg[nils l_[]ncihm ch ^_hn[f jofj (25). 

O^ihni\f[mnm, ch l_mjihm_ ni nbcm, a_h_l[n_ ]b_giech_m 

[h^ ]sniech_m ni gi^of[n_ ch`f[gg[nils jli]_mm_m (26). Ih 

fcabn i` nb_ `ch^cham `lig nb_ [hncgc]li\c[f chp_mnca[ncih, 

[h ex-vivo [mm_mmg_hn i` nb_ g_nb[hif `l[]ncih i`                 

C.sinensis q[m ]ih^o]n_^ ni _p[fo[n_ cnm [hnc-ch`f[gg[nils 

[]ncpcns. Tb_ g_nb[hif `l[]ncih ^_gihmnl[n_^ mcahc`c][hn 

chbc\cncih, l_[]bcha 79.26% [n [ ]ih]_hnl[ncih i` 100 µa/

gf, qbcf_ nb_ mn[h^[l^ ^loa ^c]fi`_h[] mi^cog _rbc\cn_^ 

mfcabnfs bcab_l chbc\cncih [n nb_ m[g_ ^im[a_, g_[molcha 

88.43% (Fca. 2). Tbcm i\m_lp_^ _ff_]n cm [nnlc\on_^ ni nb_ 

jl_m_h]_ i` \ci[]ncp_ ]igjioh^m mo]b [m afs]_lif (27), 4H

-jsl[h-4-ih_, 2,3-^cbs^li-3,5-^cbs^lirs-6-g_nbsf- (28), 5-

bs^lirsg_nbsf`ol`ol[f (29), [h^ 2-g_nbirs-4-pchsfjb_hif 

(30), ch]fo^cha _ri-2-bs^lirs]ch_if_ ch nb_ j__f i`               

C.sinensis (31). 

GC-MS [h[fyscs i` g_tb[hif `r[]tcih i` C. sinensis 

Tb_ g_nb[hif `l[]ncih _rbc\cncha nb_ bcab_mn \ci[]ncpcns 

q[m mo\d_]n_^ ni GC-MS [h[fsmcm ni _fo]c^[n_ jin_hnc[f 

[hncgc]li\c[f ]igjioh^m qcnbch C. sinensis. A nin[f i` 17 

]igjioh^m q_l_ c^_hnc`c_^, h[g_fs: 2,4-^cbs^lirs-2,5-

^cg_nbsf-3(2H)-`ol[h-3-ih_ (RT-4.363), 2H-jsl[h-2,6(3H)-

^cih_ (RT-4.6), 4-bs^lirs-5-g_nbsf-3(2H)-`ol[hih_ (RT-

5.484), `ol[h_if (RT-5.725), afs]_lch (RT-6.695), 2,3-^cbs^li

-3,5-^cbs^lirs-6-g_nbsf-4H-jsl[h-4-ih_ (RT-7.515), 5-

bs^lirsg_nbsf`ol`ol[f (RT-9.4), 2,3-^cbs^li-\_hti`ol[h 

(RT-9.098), 2-g_nbirs-4-pchsfjb_hif (RT-11.431), 2,6-

^cg_nbsf-1,7-i]n[^c_h-3-if (RT-11.977), 1-g_nbsf-4-(1-

g_nbsf_nb_hsf)-1,2-]s]fib_r[h_^cif (RT-12.080), _ri-2-

bs^lirs]ch_if_ (RT-16.039), ^_mofjbimchcalch (RT-20.441), 

5-O-^_mg_nbsfn[ha_l_nch (RT-47.069), 4',5,6,7,8-

j_hn[g_nbirs`f[pih_ (RT-47.417), 2-(3,4-^cg_nbirsjb_hsf)

-5-bs^lirs-6,7,8- nlcg_nbirs-4H-]blig (RT-49.421), 

3',4',5,6,7,8-b_r[g_nbirs`f[pih_ (RT-49.859) (T[\f_ 1 [h^ 

Fca. 3). 

 Lcjchmec'm Rof_ i` Fcp_ q[m _gjfis_^ `il [mm_mmcha 

nb_ ^loa-fce_h_mm jlij_lnc_m i` ]igjioh^m c^_hnc`c_^ ch 

nb_ g_nb[hif `l[]ncih i` C. sinensis (32). A]]il^cha ni nbcm 

lof_, ]igjioh^m pcif[ncha nqi il gil_ mj_]c`c] ]lcn_lc[ [l_ 

]ihmc^_l_^ ohmocn[\f_ `il il[f ^loa [^gchcmnl[ncih. Aff nb_ 

]igjioh^m c^_hnc`c_^ nblioab GC-MS ch nb_ g_nb[hif 

`l[]ncih [^b_l_^ ni Lcjchmec'm lof_, g__ncha ]lcn_lc[ mo]b [m 

gif_]of[l q_cabn, bs^lia_h []]_jnilm, bs^lia_h ^ihilm, 

]fiaP, [h^ nPSA. Igjiln[hnfs, hih_ i` nb_ ]igjioh^m 

pcif[n_^ nb_ Rof_ i` Fcp_, [m ^_n[cf_^ ch T[\f_ 2. 

Pb[lg[]iech_nc] jlij_lnc_m, ]ip_lcha [\miljncih, 

^cmnlc\oncih, g_n[\ifcmg, [h^ _r]l_ncih, [l_ jcpin[f ni [ 

^loa'm jb[lg[]i^sh[gc] ]b[l[]n_lcmnc]m (33). ADMET 

[h[fsmcm i` nb_ 17 c^_hnc`c_^ ]igjioh^m l_p_[f_^ nb[n 10 i` 

Fcaur_ 2. R_jl_m_hnm ex-vivo [hnc-ch`f[gg[nils []ncpcns i` ^cff_l_hn 
]ih]_hnl[ncihm i` g_nb[hif `l[]ncihm i` C. sinensis. CSME: g_nb[hif 
`l[]ncihm i` C. sinensis, DCF N[ (Dc]fi`_h[] mi^cog): mn[h^[l^ ^loa. R_mofnm 
q_l_ _rjl_mm_^ [m g_[h ± SD 

Sf. hi. RT N[g_ i` ]igjiuh^ Cf[ss 
Mif_]uf[r 

`irguf[ 
Mif_]uf[r 

g[ss 

1 4.363 2,4-Dcbs^lirs-2,5- 
^cg_nbsf-3(2H)-`ol[h-3-ih_ Fol[h C6H8O4 144.13 

2 4.600 2H-Psl[h-2,6(3H)-^cih_ Psl[h C5H4O3 112.08 

3 5.484 3(2H)-Fol[hih_, 4-bs^lirs-5-g_nbsf- Fol[h C7H10O3 114.10 

4 5.725 Fol[h_if Fol[h C6H8O3 128.13 

5 6.695 Gfs]_lch Af]ibif C3H8O3  92.09 

6 7.515 4H-Psl[h-4-ih_, 2,3-^cbs^li-3,5-^cbs^lirs-6-g_nbsf- Psl[h C6H8O4 144.13 

7 9.400 5-Hs^lirsg_nbsf`ol`ol[f Fol[h C6H6O3 126.11 

8 9.098 B_hti`ol[h, 2,3-^cbs^li- B_hti`ol[h C15H14O 120.15 

9 11.431 2-M_nbirs-4-pchsfjb_hif Pb_hif C9H10O2 150.17 

10 11.977 1,7-O]n[^c_h-3-if, 2,6-^cg_nbsf- Af]ibif C10H18O 154.25 

11 12.080 1,2-Cs]fib_r[h_^cif, 1-g_nbsf-4-(1-g_nbsf_nb_hsf)- Af]ibif C10H18O2 170.25 

12 16.039 _ri-2-Hs^lirs]ch_if_ Mihin_lj_hic^ C10H18O2 170.25 

13 20.441 D_mofjbimchcalch Gfo]imchif[n_ C10H17NO6S 279.31 

14 47.069 5-O-D_mg_nbsfn[ha_l_nch Ff[pih_ C19H18O7 360.36 

15 47.417 4',5,6,7,8- P_hn[g_nbirs`f[pih_ Ff[pih_ C20H20O7 372.4 

16 49.421 
2-(3,4-Dcg_nbirsjb_hsf)- 

5-bs^lirs-6,7,8- nlcg_nbirs-4H-]blig Ff[pih_ C20H20O8 390.38 

17 49.859 3',4',5,6,7,8-H_r[g_nbirs`f[pih_ Ff[pih_ C27H32O14 404.41 

T[\f_ 1. GC-MS jli`cfcha i` g_nb[hif `l[]ncih i` C. sinensis  
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Fcaur_ 3. GC-MS mj_]nlog i` g_nb[hif `l[]ncih i` C. sinensis 

Sf. hi. N[g_ 
Lcjchsec ruf_ i` `cv_ (RO5) 

Mif. wt H-^ihir H-[]]_jtir ]Lia P tPSA 

1 2,4-^cbs^lirs-2,5-^cg_nbsf-3(2H)-`ol[h-3-ih_ 144.13 2 4 1.24 66.8 

2 2H-jsl[h-2,6(3H)-^cih_ 112.08 0 3 0.83 43.4 

3 3(2H)-`ol[hih_, 4-bs^lirs-5-g_nbsf- 116.10 1 3 1.21 46.5 

4 Fol[h_if 128.13 1 3 1.52 46.5  

5 Gfs]_lch 92.09 3 3 0.45 60.7 

6 
4H-jsl[h-4-ih_, 2,3- 

^cbs^li-3,5-^cbs^lirs-6- g_nbsf- 
144.13 2 4 1.19 66.8 

7 5-bs^lirsg_nbsf`ol`ol[f 126.11 1 3 0.91 50.44  

8 B_hti`ol[h, 2,3-^cbs^li- 120.15 0 1 1.89 9.2  

9 2-g_nbirs-4-pchsfjb_hif 150.17 1 2 2.14 29.5 

10 1,7-i]n[^c_h-3-if, 2,6-^cg_nbsf- 154.25 1 1 2.52 20.2 

11 1,2-]s]fib_r[h_^cif, 1-g_nbsf-4-(1-g_nbsf_nb_hsf)- 170.25 2 2 2.22 40.5  

12 _ri-2-bs^lirs]ch_if_ 170.25 1 2 2.29 29.5  

13 D_mofjbimchcalch 279.31 5 7 0.85 148 

14 5-O-^_mg_nbsfn[ha_l_nch 360.36 1 7 3.38 83.45  

15 4',5,6,7,8- j_hn[g_nbirs`f[pih_ 372.4 0 7 3.60 72.4 

16 
2-(3,4-^cg_nbirsjb_hsf)- 5-bs^lirs-6,7,8- 

nlcg_nbirs-4H-]blig 
388.38 1 8 3.24 92.68 

17 
3',4',5,6,7,8- 

b_r[g_nbirs`f[pih_ 
404.41 0 8 3.76 81.68 

T[\f_ 2. Pbsmci]b_gc][f j[l[g_n_lm i` GC-MS c^_hnc`c_^ ]igjioh^m 
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nb_g, ch]fo^cha 2H-jsl[h-2,6(3H)-^cih_, N,N'-

^c\_htisfirs b_jn[h_^c[gc^_, 2,3-^cbs^li\_hti`ol[h, 2-

g_nbirs-4-pchsfjb_hif, 2,6-^cg_nbsf-1,7-i]n[^c_h-3-if, 

_ri-2-bs^lirs]ch_if_, 5-O-^_mg_nbsfn[ha_l_nch, 4',5,6,7,8-

j_hn[g_nbirs`f[pih_, 2-(3,4-^cg_nbirsjb_hsf)-5-bs^lirs

-6,7,8-nlcg_nbirs-4H-]blig, [h^ 3',4',5,6,7,8-

b_r[g_nbirs`f[pih_, _rbc\cn_^ ip_l 90% HIA. Tbcm 

moaa_mnm nb[n ojih il[f [^gchcmnl[ncih, nb_m_ ]igjioh^m 

[l_ fce_fs ni \_ [\mil\_^ ni [ mcahc`c][hn _rn_hn. 

A^^cncih[ffs, LD50 p[fo_m `il [ff ]igjioh^m, ][f]of[n_^ 

omcha PliTir, l[ha_^ `lig 15 ni 10000 ga/ea. 

Bcinl[hm`ilg[ncih, [ ]lcnc][f [mj_]n i` ^loa _ffc][]s, 

chpifp_m _htsg[nc] jli]_mm_m, qcnb ]sni]blig_ P450 

(CYP450) \_cha [ e_s \cinl[hm`ilgcha _htsg_ (34). Agiha 

nb_ 17 c^_hnc`c_^ ]igjioh^m, gil_ nb[h 50% []n_^ [m 

mo\mnl[n_m `il CYP450. Folnb_lgil_, gimn ]igjioh^m 

^_gihmnl[n_^ chbc\cnils _ff_]nm ih CYP2C19 [h^ CYP2C9, 

[m ionfch_^ ch T[\f_ 3. 

In silico analysis of selected compounds of methanol 
fraction of C. sinensis 

Tb_ gimn jin_hn \ci[]ncp_ g_nb[hif `l[]ncih i` C. sinensis 
q[m mbiqh ni b[p_ _ff_]ncp_ [hncgc]li\c[f []ncpcnc_m 
[a[chmn S. mutans [h^ C. albicans, [fiha qcnb [ mcahc`c][hn 

[hnc-ch`f[gg[nils l_mjihm_ ch nb_ ex-vivo gi^_f. B[m_^ ih 
nb_cl ADMET jlij_lnc_m, ni oh^_lmn[h^ nb_ chbc\cnils 
_ff_]nm i` 10 hi. i` GC-MS-c^_hnc`c_^ \ci[]ncp_ ]igjioh^m 
jl_m_hn ch C. sinensis [a[chmn S. mutans (PDB ID: 1JMM [h^ 
3OPU) [h^ C. albicans (PDB ID: 2QZX), in silico gif_]of[l 
^i]echa mno^s q[m j_l`ilg_^ (35).  

 Ih nb_ gif_]of[l ^i]echa mno^c_m, nb_ ]igjioh^ 2H
-jsl[h-2,6(3H)-^cih_ g[hc`_mn_^ ]ihp_hncih[f bs^lia_h 
\ih^m qcnb ARG824 [h^ SER818, _mn[\fcmbcha li\omn 
chn_l[]ncihm qcnb 1JMM. Nin[\fs, [ ]ihp_hncih[f bs^lia_h 
\ih^ `ilg_^ qcnb ARG1193 ch nb_ ][m_ i` 3OPU. 
Folnb_lgil_, cn _rbc\cn_^ jlihioh]_^ [ffchcnc_m `il 
]ihp_hncih[f bs^lia_h \ih^m qcnb VAL330, TYR332, [h^ 
GLY260 i` 2QZX. Tb_ ][f]of[n_^ \ch^cha [ffchcnc_m `il nbcm 
]igjioh^ niq[l^m 1JMM, 3OPU, [h^ 2QZX q_l_ 
^_n_lgch_^ [m -5.0, -4.8, [h^ -5.1 e][f/gif, l_mj_]ncp_fs 
(Fca. 4A-C). Cihp_lm_fs, N,N'-^c-\_htisfirs 
b_jn[h_^c[gc^_, ojih ^i]echa qcnb 1JMM, _mn[\fcmb_^ 
]ihp_hncih[f bs^lia_h \ih^m qcnb SER704, LYS811, 
LYS812, [h^ ASN814, []]igj[hc_^ \s [fesf chn_l[]ncih 
qcnb ILE815. Ihn_l[]ncih qcnb 3OPU l_mofn_^ ch nb_ 
`ilg[ncih i` [ ]ihp_hncih[f bs^lia_h \ih^ qcnb TYR1421, 
ASN1408, [h^ SER1444, [fihamc^_ [h [lig[nc] lcha 

Sf. 
Ni 

N[g_ i` 
]igjiuh^s BBB 

C[]i2 
j_rg_[\

cfcty 
HIA (%) 

Sech 
j_rg_[\c

fcty 
(fiaKj]g

/b) 

2C19 
Ihbc\
ctir 

2C9 
Ihbc

\ctir 

2D6 
su\s
tr[t_ 

2D6 
chbc\c

tir 

3A4 
su\str

[t_ 

3A4 
chbc\c

tir 

LD50 
(ga/
ea) 

Ti
xc]
cty 
]f[
ss 

1 
2,4-^cbs^lirs-
2,5-^cg_nbsf-3
(2H)-`ol[hih_ 

0.281557 2.9363 75.908308 -3.89462 hih s_m hih hih hih s_m 1608 IV 

2 2H-jsl[h-2,6
(3H)-^cih_ 

0.809161 20.3111 90.750434 -2.81683 s_m s_m hih hih hih hih 5000 V 

3 
3(2H)-`ol[hih_,  

4-bs^lirs-5-
g_nbsf- 

0.330028 1.88683 87.577892 -4.4522 hih s_m hih hih hih s_m 1932 IV 

4 Fol[h_if 0.368044 1.10948 88.801551 -3.75576 hih s_m hih hih hih s_m 1608 IV 

5 Gfs]_lch 0.179607 0.503894 63.518560 -4.0361 s_m s_m hih hih q_[efs hih 4090 V 

6 

4H-Psl[h-4ih_, 
2,3-^cbs^li-3,5-

^cbs^lirs-6-
g_nbsf- 

0.273964 1.85622 75.914677 -4.75733 hih s_m hih hih hih hih 595 IV 

7 
5-

bs^lirsg_nbsf`
ol`ol[f 

0.52231 6.41666 88.682048 -2.9279 Y_m Y_m hih hih hih Y_m 2500 V 

8 B_hti`ol[h, 2,3-
^cbs^li- 

1.20962 53.5016 100.000000 -1.91048 s_m s_m hih hih s_m hih 1743 IV 

9 2-g_nbirs-4-
pchsfjb_hif 

1.47522 41.0619 96.736806 -1.43729 s_m s_m hih hih hih hih 1560 IV 

10 1,7-i]n[^c_h-3-
if, 2,6-^cg_nbsf- 

6.43942 53.915 100.000000 -0.974645 Y_m s_m hih hih q_[efs hih 3900 V 

11 

1,2-
]s]fib_r[h_^cif, 

1-g_nbsf-4-(1-
g_nbsf_nb_hsf)- 

2.39379 18.856 88.268092 -2.11195 hih s_m hih hih hih hih 5000 V 

12 _ri-2-
bs^lirs]ch_if_ 

1.04569 34.5478 96.251160 -1.78856 hih s_m hih hih s_m s_m 3080 V 

13 D_mofjbimchcalch 0.082574 0.375984 31.323035 -4.96251 s_m s_m hih hih q_[efs hih 15 II 

14 
5-O-

^_mg_nbsfn[ha_
l_nch 

0.0144802 36.7898 96.576369 -3.56554 s_m s_m hih hih q_[efs hih 4000 V 

15 
4',5,6,7,8- 

j_hn[g_nbirs`f
[pih_ 

0.0414355 53.628 98.865394 -3.55725 s_m s_m hih hih s_m s_m 5000 V 

16 

2-(3,4-
^cg_nbirsjb_hs

f)-5-bs^lirs-
6,7,8-nlcg_nbirs

-4H-]blig 

0.0125793 41.2216 96.793753 -3.66449 s_m s_m hih hih q_[efs s_m 5000 V 

17 
3',4',5,6,7,8- 

b_r[g_nbirs`f[
pih_ 

0.0203167 53.9372 98.023329 -3.25175 s_m s_m hih hih s_m s_m 5000 V 

T[\f_ 3. Pl_ADMET [h[fsmcm i` GC-MS c^_hnc`c_^ ]igjioh^m 
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`ilgcha π-[fesf chn_l[]ncihm qcnb VAL1410 [h^ LYS1407. 
Ihn_l[]ncih qcnb 2QZX chpifp_^ ]ihp_hncih[f bs^lia_h 
\ih^m qcnb ASP218, GLY220, THR222, [h^ ASP86, [fiha 
qcnb [fesf chn_l[]ncihm qcnb ILE305 [h^ π-[fesf chn_l[]ncihm 
qcnb ALA119 [h^ ILE30. Tb_ \ch^cha _h_lac_m q_l_ 
l_]il^_^ [m -8.5 e][f/gif `il 1JMM, [h^ -9.3 e][f/gif `il 
\inb 3OPU [h^ 2QZX (Fca. 4D-F). Scgcf[lfs, 2,3-^cbs^li-
\_hti`ol[h ^cmjf[s_^ ]ihp_hncih[f bs^lia_h chn_l[]ncihm 
qcnb SER818 [h^ LYS1438 i` 1JMM [h^ 3OPU, l_mj_]ncp_fs, 
qcnb \ch^cha _h_lac_m i` -5.1 [h^ -4.7 e][f/gif, 
l_mj_]ncp_fs. A^^cncih[ffs, cn _ha[a_^ ch [ ]ihp_hncih[f 
bs^lia_h chn_l[]ncih qcnb SER88 i` 2QZX, _rbc\cncha [ 
\ch^cha _h_las i` -5.5 e][f/gif (Fca. 4G-I). L[mnfs, 2-

g_nbirs-4-pchsfjb_hif, qb_h ^i]e_^ qcnb 1JMM, `ilg_^ 
]ihp_hncih[f bs^lia_h chn_l[]ncihm qcnb GLU706 [h^ π-
[fesf chn_l[]ncihm qcnb PHE656 [h^ TRP816, l_mofncha ch [ 
\ch^cha _h_las i` -5.3 e][f/gif. Ihn_l[]ncih qcnb 3OPU 
chpifp_^ [ ]ihp_hncih[f bs^lia_h \ih^ qcnb LYS1190 [h^ 
ASN1227, [h^ π-[fesf chn_l[]ncihm qcnb LYS1438, ALA1440, 
[h^ TYR1421, sc_f^cha [ \ch^cha _h_las i` -5.2 e][f/gif. 
Nin[\fs, [ mnliha_l chn_l[]ncih q[m i\m_lp_^ qcnb 2QZX, 
chpifpcha ]ihp_hncih[f bs^lia_h \ih^m qcnb GLU278 [h^ 
ARG312, [h^ π-[fesf chn_l[]ncihm qcnb ALA162, LYS257, 
PHE281, [h^ ARG197, qcnb [ \ch^cha [ffchcns i` -5.7 e][f/
gif (Fca. 4J-L). 

Fcaur_ 4. A-C. R_jl_m_hnm ^i]echa i` 2H-jsl[h-2,6(3H)-^cih_ niq[l^m fJMM, 3OPU [h^ 2QZX. D-F. R_jl_m_hnm ^i]echa i` N,N'-^c\_htisfirs b_jn[h_^c[
gc^_ niq[l^m fJMM, 3OPU [h^ 2QZX. G-I. R_jl_m_hnm ^i]echa i` 2,3-^cbs^li-\_hti`ol[h niq[l^m fJMM, 3OPU [h^ 2QZX. J-L. R_jl_m_hnm ^i]echa i` 2-
g_nbirs-4-pchsfjb_hif  niq[l^m  fJMM, 3OPU [h^ 2QZX 
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 2,6-^cg_nbsf-1,7-i]n[^c_h-3-if _rbc\cn_^ [ mchaof[l 
]ihp_hncih[f bs^lia_h \ih^ qcnb GLU706, [fihamc^_ π-
[fesf chn_l[]ncihm chpifpcha TRP816 [h^ PHE656 ch nb_ i` 
1JMM. Tb_ ][f]of[n_^ \ch^cha _h_las `il nbcm chn_l[]ncih 
q[m ^_n_lgch_^ ni \_ -4.8 e][f/gif. Wcnbch nb_ `l[g_qile 
i` 3OPU, nb_ ]igjioh^ _ha[a_^ ch [ ]ihp_hncih[f 
bs^lia_h \ih^ qcnb PHE1441 [h^ π-[fesf chn_l[]ncihm qcnb 
LYS1438, TYR1421, ALA1440, [h^ LEU1406, l_mofncha ch [ 
\ch^cha _h_las i` -4.6 e][f/gif. Ihn_l[]ncih qcnb 2QZX q[m 
]b[l[]n_lct_^ \s ]ihp_hncih[f bs^lia_h \ih^m `ilg_^ 
qcnb THR261, ASP263, [h^ GLY205, ]igjf_g_hn_^ \s [ π-
[fesf chn_l[]ncih qcnb PRO329, sc_f^cha [ \ch^cha _h_las i` 
-5.0 e][f/gif (Fca. 5A-C). Eri-2-bs^lirs]ch_if_, ojih 
^i]echa qcnb 1JMM, `ilg_^ [ li\omn bs^lia_h \ih^ mif_fs 
qcnb ASN814 [h^ TRP816, l_mofncha ch [ \ch^cha _h_las i` -
5.5 e][f/gif. Scgcf[lfs, ch nb_  i` 3OPU, [ ]ihp_hncih[f 

bs^lia_h \ih^ q[m _mn[\fcmb_^ qcnb ASN1191, sc_f^cha [ 
\ch^cha _h_las i` -5.7 e][f/gif. Ihn_l[]ncih qcnb 2QZX 
chpifp_^ [fesf [h^ π-[fesf \ih^ `ilg[ncihm qcnb ILE30, 
ALA119, TYR84, [h^ ILE123, []]igj[hc_^ \s [ l_jiln_^ 
\ch^cha _h_las i` -5.7 e][f/gif (Fca. 5D-F). Folnb_lgil_, 
qb_h ^i]e_^ qcnb 1JMM, 5-O-^_mg_nbsfn[ha_l_nch 
_rbc\cn_^ chn_l[]ncihm qcnb TRP816 [h^ ARG824 _r]fomcp_fs 
nblioab π-[hcih chn_l[]ncihm, l_mofncha ch [ l_g[le[\f_ 
\ch^cha [ffchcns i` -11.1 e][f/gif. Ih 3OPU ^i]echa, 
[nnl[]ncp_ `il]_m qcnb LYS1438 q_l_ c^_hnc`c_^, sc_f^cha [ 
\ch^cha _h_las i` -11.8 e][f/gif. Ihn_l[]ncih qcnb 2QZX 
chpifp_^ [fesf chn_l[]ncihm qcnb LYS257 [h^ PHE281, 
l_mofncha ch [ \ch^cha [ffchcns i` -12.2 e][f/gif (Fca. 5G-I). Ih 
nb_ ][m_ i` 4',5,6,7,8-j_hn[g_nbirs `f[pih_ ^i]echa qcnb 
1JMM, ]ihp_hncih[f bs^lia_h chn_l[]ncihm qcnb SER697 
[h^ ASN820 q_l_ i\m_lp_^, [fihamc^_ π-[fesf chn_l[]ncihm 

Fcaur_ 5. A-C. R_jl_m_hnm ^i]echa i` 2,6-^cg_nbsf-f ,7-i]n[^c_h-3-if niq[l^m IJMM, 3OPU [h^ 2QZX. D-F. l_jl_m_hnm ^i]echa i` Eri-2-bs^lirs]ch_if_ niq[l^m 
JJMM, 3OPU [h^ 2QZX. G-I. R_jl_m_hnm ^i]echa i` 5-O-^_mg_nbsfn[ha_l_nch niq[l^m JJMM, 3OPU [h^ 2QZX. J-L. R_jl_m_hnm ^i]echa i` 4',5,6,7,8- j_hn[g_nb
irs `f[pih_ niq[l^m JJMM, 3OPU [h^ 2QZX 
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chpifpcha LEU653 [h^ TRP816, l_mofncha ch [ \ch^cha 
_h_las i` -7.7 e][f/gif. 3OPU ^i]echa l_p_[f_^ 
]ihp_hncih[f bs^lia_h \ih^m qcnb LYS1438, ASN1229, [h^ 
TYR1421, qcnb ihfs TYR1421 j[lnc]cj[ncha ch π-[fesf 
chn_l[]ncihm. Tb_ \ch^cha _h_las `il nbcm chn_l[]ncih q[m 
^_n_lgch_^ ni \_ -8.1 e][f/gif. Scgcf[lfs, ch 2QZX ^i]echa, 
]ihp_hncih[f bs^lia_h chn_l[]ncihm qcnb ARG297 [h^ 
GLN282, [fiha qcnb [ π-[fesf chn_l[]ncih qcnb PHE281, 
l_mofn_^ ch [ \ch^cha [ffchcns i` -8.5 e][f/gif (Fca. 5J-L). 

 Tb_ ]igjioh^ 2-(3,4-^cg_nbirsjb_hsf)-5-bs^lirs-
6,7,8-nlcg_nbirs-4H-]blig ^cmjf[s_^ ]ihp_hncih[f 
bs^lia_h chn_l[]ncihm qcnb ARG824 [h^ π-[fesf 
chn_l[]ncihm qcnb TRP816 ch nb_ ]ihn_rn i` 1JMM, l_mofncha 
ch [ \ch^cha _h_las i` -7.4 e][f/gif. Cihp_lm_fs, ^olcha 
^i]echa qcnb 3OPU, cn `ilg_^ [ mif_ ]ihp_hncih[f 
bs^lia_h \ih^ qcnb SER1444 [h^ _ha[a_^ ch π-[fesf 
chn_l[]ncih qcnb TYR1421, sc_f^cha [ \ch^cha _h_las i` -8.3 
e][f/gif. Wb_h ^i]e_^ qcnb 2QZX, nb_ ]igjioh^ 
_mn[\fcmb_^ nbl__ ]ihp_hncih[f bs^lia_h \ih^m qcnb 
THR222, SER301, [h^ ASP86, [fiha qcnb [ π-[fesf 
chn_l[]ncih qcnb ILE305, f_[^cha ni [ \ch^cha [ffchcns i` -7.8 
e][f/gif (Fca. 6A-C). Fil 3',4',5,6,7,8-b_r[g_nbirs`f[pih_, 
^i]echa qcnb 1JMM mbiq][m_^ li\omn ]ihp_hncih[f 
bs^lia_h chn_l[]ncihm qcnb ASN820, ARG824, [h^ SER818, 
[m q_ff [m π-[fesf chn_l[]ncihm qcnb TRP816 [h^ LEU653, 
l_mofncha ch [ \ch^cha _h_las i` -7.6 e][f/gif. Ih nb_ i` 
3OPU, nb_ ]igjioh^ _rbc\cn_^ ihfs [ mchaf_ ]ihp_hncih[f 
bs^lia_h chn_l[]ncih qcnb SER1444 [h^ _ha[a_^ ch π-[fesf 
chn_l[]ncih qcnb TYR1421, sc_f^cha [ \ch^cha [ffchcns i` -7.5 
e][f/gif. Di]echa qcnb 2QZX l_p_[f_^ ]ihp_hncih[f 
bs^lia_h chn_l[]ncih qcnb ARG312 [h^ π-[fesf chn_l[]ncih 
qcnb PHE281, l_mofncha ch [ \ch^cha _h_las i` -8.2 e][f/gif 
(Fca. 6D-F). Cihp_lm_fs, 7-iri-2-ir[-7-nbc[nlc]s]fi *4.4.0.0

(3,8)+ ^_][h-4-if _rbc\cn_^ hi ^cm]_lhc\f_ chn_l[]ncihm qcnb 
1JMM, 3OPU, [h^ 2QZX. Tb_ ^cmnch]ncp_ chn_l[]ncih jli`cf_m 
i\m_lp_^ []limm nb_m_ fca[h^m qcnb nb_cl l_mj_]ncp_ 
l_]_jnilm, ]iojf_^ qcnb nb_ ][f]of[n_^ \ch^cha _h_lac_m, 
moaa_mn [ jin_hnc[f \[mcm `il nb_cl mcahc`c][hn [hncgc]li\c[f 
[]ncpcns, fce_fs [nnlc\on_^ ni nb_ ^cp_lm_ `oh]ncih[f aliojm 
jl_m_hn ch nb_ fca[h^m. 

 

Cih]fuscih   

Tb_ ihaicha chp_mnca[ncih b[m ohp_cf_^ nb_ li\omn 

\ci[]ncp_ jlij_lnc_m i` nb_ g_nb[hif `l[]ncih _rnl[]n_^ 

`lig nb_ j__f i` Ccnlom mch_hmcm. Tbcm `l[]ncih _rbc\cnm 

mcahc`c][hn in vitro [hncgc]li\c[f _ffc][]s [h^ ex-vivo [hnc-

ch`f[gg[nils jin_hnc[f [a[chmn ^_hn[f ][lc_m. Tblioab GC-

MS [h[fsmcm, p[lciom \ci[]ncp_ ]igjioh^m q_l_ c^_hnc`c_^, 

^_gihmnl[ncha hin[\f_ []ncpcns [a[chmn ^_hn[f ][lc_m 

j[nbia_hm, ch]fo^cha Streptococcus mutans [h^ Candida 

albicans. Mil_ip_l, nb_ l_m_[l]b cm mo\mn[hnc[n_^ \s 

jb[lg[]iech_nc] [h[fsmcm [h^ ch mcfc]i ^i]echa mno^c_m 

`i]omcha ih m_f_]n_^ ]igjioh^m c^_hnc`c_^ nblioab GC-

MS. Nin[\fs, [giha nb_ n_h ]igjioh^m m]lonchct_^,             

5-O-demethyltangeretin [h^ N,N'-^c-\_htisfirs 

b_jn[h_^c[gc^_ _g_la_^ [m nb_ gimn jligch_hn 

chn_l[]nilm qcnb nb_ ^_`ch_^ l_]_jnilm i` S. mutans [h^      

C. albicans, [m l_p_[f_^ \s in silico mno^c_m. Cihmc^_lcha nb_ 

]oll_hn `ch^cham [h^ mojjilncha _pc^_h]_, `onol_ l_m_[l]b 

[p_ho_m g[s _h]igj[mm nb_ cmif[ncih i` nb_m_ \ci[]ncp_ 

]igjioh^m, in vivo mno^c_m, [h^ [h _rjfil[ncih i` nb_ 

gif_]of[l g_]b[hcmgm oh^_lfscha nb_ _ff_]nm i` nb_ 

g_nb[hif `l[]ncih il cnm jin_hn \ci[]ncp_ ]ihmncno_hnm `lig 

Ccnlom mch_hmcm. 

 

Fcaur_ 6. A-C. R_jl_m_hnm ^i]echa i` 2-(3,4-^cg_nbirsjb_hsf)-5-bs^lirs-6 ,7,8-nlcg_nbirs-4H-]blig niq[l^m IJMM, 3OPU [h^ 2QZX. D-F. R_jl_m_hnm ^i]echa i` 
3',4',5,6,7,8-b_r[g_nbirs`f[pih_ niq[l^m IJMM, 3OPU [h^ 2QZX 
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