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A\str[]t   

Ep_ls g_^c]ch[f jl[]ncncih_l ehiqm Gcheai [m nb_ jf[hn miol]_ i` [h _rnl[]n 

nb[n cm aii^ `il g_gils cgjlip_g_hn. Ginkgo biloba _rnl[]n cm ]f[mmc`c_^ [m 

ih_ i` nb_ g_^c]ch_m ch nb_ nl_[ng_hn i` ^_g_hnc[ [h^ mi]c[f _r]fomcih 

\lioabn \s p[m]of[l il h_oli^_a_h_l[ncp_ ^cmil^_lm. Ih mo]b ^cmil^_lm, nb_ 

_rnl[]n q[m l_jiln_^ ni \_ mo]]_mm`of ch cgjlipcha msgjnigm mo]b [m 

^_jl_mmcih, [nn_hncih, g_gils ^cmnol\[h]_m, p_lncai, nchhcnom, [h^ [hrc_ns.  

Tb_ [_lc[f j[ln i` Ginkgo bioloba q[m i\n[ch_^ `lig Cbch[, Uncfctcha `l_mb 

f_[p_m [ffiqm `il [ gc]lim]ijc] chmj_]ncih, nb_ ]ih]_hnl[n_^ _rnl[]nm \s 

mirbf_n q_l_ m]l__h_^ \s mn[h^[l^ g_nbi^m `il nb_ ko[fcn[ncp_ chp_mnca[ncih 

i` m_]ih^[ls g_n[\ifcn_m jl_m_hn ch nb_ jf[hn, [h^ [ mg[ff ko[hncns i` 

_rnl[]n q[m [h[fst_^ \s LC/MS chmnlog_hn. Mc]lim]ijc][f _r[gch[ncih 

mbiqm ^c[]snc] mnig[n[, b_fc][f p_mm_fm, `c\_l, [h^ ohc]_ffof[l oh\l[h]b_^ 

nlc]big_m. Qo[fcn[ncp_ [h[fsmcm cm jimcncp_ `il n[hhch, afs]imc^_, `f[pihic^, 

n_lj_h_, [h^ jb_hifc] ]igjioh^m ^_n_]n_^ qbcf_ m[jihch, ]iog[lch, [h^ 

[fe[fic^ a[p_ [ h_a[ncp_ l_mofn. Wbcf_ LC/MS mbiqm cgjiln[hn ]igjioh^m 

nb[n b[p_ cgjiln[hn \cifiac][f []ncpcnc_m mo]b [m jb_hifc] []c^m, `f[pihic^m, 

[h^ `f[pihic^ afs]imc^_m qbc]b [l_ l_jiln_^ `il nb_cl ^cff_l_hn 

jb[lg[]ifiac][f []ncpcns, nb_ Gcheai jf[hn cm [ jligcmcha ^loa nb[n ][h b_fj 

ch nb_ nl_[ng_hn i` ^cff_l_hn ^cm_[m_m [h^ l_kocl_^ `olnb_l mno^c_m. 

 

K_ywor^s   

Ginkgo bioloba; LC/MS; M_n[\ifcn_m; Qo[fcn[ncp_ [h[fsmcm 

 

Intro^u]tcon   

Ep_ls g_^c]ch[f jl[]ncncih_l ehiqm Gcheai [m nb_ jf[hn miol]_ i` [h _rnl[]n 

nb[n cm aii^ `il g_gils cgjlip_g_hn (1). Gcheai cm [h [h]c_hn nl__ nb[n 

\_fiha_^ ni gcffcihm i` s_[lm [ai [h^ q[m [\f_ ni molpcp_ `il nb_ jl_m_hn 

^[sm ch _hpclihg_hn[f ]ih^cncihm qb_l_ ]fim_ l_f[ncp_m b[^ `[cf_^ (2). 

Afnbioab Gcheai jl_`_lm ni aliq ch [ q[lg, goaas, [h^ ^_jf_n_^ m_nncha cn 

][h molpcp_ _p_h ch _rnl_g_ ]if^ q_[nb_l (−3.3 °C) [h^ oh^_l ]ih^cncihm i` 

s_[lfs jl_]cjcn[ncih. Mil_ip_l, Gcheai q[m l_jiln_^ ni jimm_mm bcab 

l_mcmn[h]_ ni `cl_, c]_, [h^ [cl jiffoncih, fiq m[fn f_p_fm, [h^ b_[ps g_n[fm. Ih 

[^^cncih, nb_ nl__ cm mom]_jnc\f_ ni [ `_q gif^ ^cm_[m_m (3). Niq[^[sm, 

Gcheai cm aliqh ch g[hs qilf^ [l_[m [m [ mnl__n nl__ ch lol[f [h^ ol\[h 

f[h^m][j_m il [m [ g_^c]ch[f jf[hn `il nb_ g[ho`[]nolcha i` Gcheai 

]ihn[chcha `ii^ mojjf_g_hnm (4). Tb_ molpcp[f i` nb_ Gcheai nl__ cm nbom ih_ 

i` nb_ ^_fcabn`of acftm `lig h[nol_ ni bog[h \_cham. 

 Ginkgo biloba _rnl[]n (EG\76) cm ]f[mmc`c_^ [m ih_ i` nb_ g_^c]ch_m ch 

nb_ nl_[ng_hn i` ^_g_hnc[ [h^ mi]c[f _r]fomcih \lioabn \s p[m]of[l il 
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h_oli^_a_h_l[ncp_ ^cmil^_lm. Ih mo]b ^cmil^_lm, nb_ 

_rnl[]n q[m l_jiln_^ ni mo]]__^ ch cgjlipcha msgjnigm 

mo]b [m ^_jl_mmcih, [nn_hncih, g_gils ^cmnol\[h]_m, 

p_lncai, nchhcnom, [h^ [hrc_ns (5-7). Ihn_ljf[scha ch nb_ 

j[nbia_h_mcm i` h_oli^_a_h_l[ncp_ ^cm_[m_m [l_ g[hs 

`[]nilm. A\hilg[ffs g_n[\ifct_^ [jifcjijlin_ch E, 

bsj_ljbimjbilsf[n_^ T[o jlin_ch, [h^ [gsfic^ \_n[ 

[]]ogof[ncih ch ]_l_\l[f j[l_h]bsg[ [l_ nb_ g[ch 

j[nbia_hc] `[]nilm (8). Ih [^^cncih, ch`f[gg[nils 

ch`fo_h]_m, irc^[ncp_ mnl_mm, [\_ll[hn gc]liafc[f `oh]ncih, 

[h^ chdols ni ]bifch_lac] h_olihm [l_ l_jiln_^ j[lnc]cj[hnm 

nblioabion nb_ ^_p_fijg_hn i` Aftb_cg_l'm cffh_mm (AD) (9-

13). Tb_m_ _ff_]nm i` nb_ _rnl[]n [l_ l_f[n_^ ni nb_ jl_m_h]_ 

i` `f[pihic^m (22.0-27.0%) [h^ nb_ jf[n_f_n-[]ncp[ncha 

`[]nil [hn[aihcmn n_lj_hic^m (5.0-7.0%). Tb_ cgjiln[hn 

[hncirc^[hn `f[pihic^m jl_m_hn ch nb_ _rnl[]n [l_ nb_ 

`f[pihifm cmilb[gh_nch, e[_gj`_lif, gslc]_nch, ko_l]_nch, 

[h^ lonch. Tb_m_ jilncih i` nb_ gcrnol_ ^cl_]nfs m][p_ha_ 

l_[]ncp_ irsa_h mj_]c_m (ROS) [h^ ch^o]_ nb_ _rjl_mmcih 

i` [hncirc^[hn _htsg_m mo]b [m moj_lirc^_ ^cmgon[m_ 

(SOD) [h^ afon[nbcih_ l_^o]n[m_ (GSH) qbc]b ofncg[n_fs 

l_^o]_m nb_ irc^[ncp_ mnl_mm oh^_lfc_m nb_ ch`f[gg[nils 

m]_h[lci i` AD (14, 15). Tb_ n_lj_hic^ `l[]ncih i` nb_ 

_rnl[]n cm ]igjim_^ i` acheaifc^_m A, B, [h^ C (.8-3.4%), 

\cfi\[fc^_ (2.6-3.2%), [h^ f_mm nb[h 5 jjg i` [ff_la_h 

acheaifc] []c^) (16). Gcheaifc^_ B [hn[aihct_m jf[n_f_n-

[]ncp[ncha `[]nil [h^ b_h]_, jl_p_hnm nb_ chcnc[ncih i` ROS, 

ch [^^cncih ni \_cha [ jiq_l`of ROS m][p_ha_l. Mil_ip_l, 

Gcheaifc^_ B jlin_]nm h_olihm [a[chmn afon[g[n_-ch^o]_^ 

_r]cninirc]cns ch ]ofnol_^ bcjji][gj[f h_olihm (17). 

Oqcha ni nb_m_ jb[lg[]ifiac][f []ncihm [h^ inb_lm, 

Ginkgo biloba _rnl[]n b_fjm ch cgjlipcha g_gils [h^ 

f_[lhcha [\cfcns, g[chn[chcha \fii^ `fiq, l_^o]cha \fii^ 

pcm]imcns, [h^ gchcgctcha bsjirc] ^[g[a_ ch \l[ch ]_ffm 

(18). 

          Tb_ g_^c]ch_ cm nif_l[\f_ [n nb_l[j_onc] ^im_m; 

biq_p_l, cn ][om_m a[mnlc] ^cm]ig`iln, [ff_las, [h^ jimmc\f_ 

\f__^cha ch j[nc_hnm oh^_l [hnc]i[aof[hn nb_l[js il 

oh^_laicha mola_ls (19). 

 

M[t_rc[ls [n^ M_tbo^s 

Plants material 

Tb_ [_lc[f j[ln i` Ginkgo bioloba q[m i\n[ch_^ `lig Cbch[, 

nb_ f_[p_m q_l_ lchm_^ qcnb ^cmncff_^ q[n_l [ft_l l_gipcha 

[hs l_g[chcha ^cln il ^omn, nb_h ^lc_^ [n 25 ºC `il 14 ^[sm 

\_`il_ \_cha alioh^ chni [ jiq^_l [h^ q_cab_^ ch 

jl_j[l[ncih `il [^^cncih[f l_m_[l]b. 

Microscopical examinations 

Uncfctcha `l_mb f_[p_m [ffiqm `il [ gc]lim]ijc] chmj_]ncih, A 

Tbch f[s_l cm m]l[j_^ `lig nb_ \innig i` nb_ f_[p_m \s [ 

\f[^_ [h^ jf[]_^ ih [ mfc^_, Aft_l [^^cha [h^ l_gipcha       

2 ^lijm i` ]bfil[f bs^l[n_ 2-3 ncg_m ni fcabn_h nb_ ]ifil 

[h^ g[e_ nb_ cg[a_ gil_ ]f_[l, nb_ mfc^_ q[m ]ip_l_^, 

b_[n_^ ip_l [ b_[n_l [h^ nb_h chmj_]n_^ oh^_l [ 

gc]lim]ij_ (20). 

 

 

Preliminary phytochemical screening 

Tb_ jl_fcgch[ls chp_mnca[ncih q[m ^ih_ [ft_l 20 a i` mb[^_-
^lc_^ jofp_lct_^ f_[p_m i` nb_ jf[hn q_l_ jon chmc^_ [ 
mirbf_n [jj[l[nom nbcg\f_ `il _rnl[]ncih qcnb 250 gL i` 
[\mifon_ _nb[hif ohncf nb_ mifp_hn \_][g_ [jjlircg[n_fs 
]ifilf_mm chmc^_ nb_ mirbf_n ]b[g\_l [h^ nb_h nb_ sc_f^ 
q[m `cfn_l_^, ]ih]_hnl[n_^ \s lin[ls _p[jil[nil [n 45 °C, 
nb_ ]ih]_hnl[n_^ _rnl[]nm q_l_ m]l__h_^ \s mn[h^[l^ 
g_nbi^m `il nb_ ko[fcn[ncp_ c^_hnc`c][ncih i` []ncp_ 
chal_^c_hnm jl_m_hn ch nb_ jf[hn (21). 

Sample preparation for LC analysis 

Tb_ m[gjf_ q[m jl_j[l_^ \s nb_ [^^cncih i` 2.0 gL i` 
DMSO ni [ mg[ff ko[hncns i` _rnl[]n, nb_h \lioabn oj ni 50 
gL qcnb []_nihcnlcf_. E[]b m[gjf_ cm nb_h ]_hnlc`oa_^ `il 3 
gch. [\ion 4000 ljg. W_ nb_h jon 1.0 gL chni [h 
[onim[gjf_l [h^ chd_]n_^ [\ion 3 oL. 

Instrumentation LC/ MS parameters:  

A D[fnihce g[^_ \s Bloe_l (Bl_g_h, G_lg[hs) 
Cigjioh^m i` chn_l_mn q_l_ m]l__h_^ omcha [h Igj[]n II 
ESI-Q-TOF Ssmn_g ion`cnn_^ qcnb [ Bloe_l D[finihce Efon_ 
UPLC msmn_g (Bl_g_h, G_lg[hs). W_ _gjfis_^ mn[h^[l^m 
`il g/t c^_hnc`c][ncih omcha Bloe_l TOF MS bcab l_mifoncih 
[h^ jl_]cm_ [h[fsmn l_n_hncih ncg_m [ft_l nb_ m_j[l[ncih 
jli]_mm \s ]blig[nial[jbs.                                      

 A Bloe_l Sifi 2.0_C-18 UHPLC ]ifogh (100 gg r 
2.1 gg r 2.0 μg) b[m \__h om_^ `il m_j[l[ncih \s 
]blig[nial[jbs, qcnb [ `fiq l[n_ i` 0.51 gL/gch [h^ [      
4 °C n_gj_l[nol_ i` nb_ ]ifogh. Efo_hn: []_nihcnlcf_ [h^ 
q[n_l ]ihn[chcha 0.05% `ilgc] []c^. 

Gl[^c_hn: 5% - 80% B fch_[l al[^c_hn ch 0–27 gch; 95% B ch 
27–29 gch; 5% B ch 29.1 gch; ip_l[ff [h[fsmcm ncg_: 36 gch 
[n jimcncp_ gi^_ [h^ 36 gch [n h_a[ncp_ gi^_ (3 oL) i` 
chd_]ncih.  

           Tb_ Iih Siol]_ Ajiffi II cih Fohh_f _f_]nlimjl[s 
miol]_ b[m \__h om_^ ni jiq_l nb_ MS [jj[l[nom. Tb_ 
hcnlia_h `fiq l[n_ ch ^ls a[m q[m 8 L/gch, nb_ h_\ofct_l a[m 
jl_mmol_ q[m 2.0 \[l, nb_ ][jcff[ls pifn[a_ q[m 2500 V [h^ 
nb_ ^ls n_gj_l[nol_ q[m 200 ºC. Tb_ TOF l_j_ncncih l[n_ 
q[m oj ni 20 eHt22, nb_ g[mm b[m [ bcab l_mifoncih i` 
[\ion 50000 FSR (Foff S_hmcncpcns R_mifoncih) [h^ nb_ 
[]]ol[]s i` g[mm q[m ̂ 1 j[ln/gcffcih (22).  

 

R_sults  [n^ Dcs]usscon 

Microscopical examination 

 Tb_ f_[p_m i` Ginkgo bioloba q_l_ ^c[ahim_^ oh^_l nb_ 

gc]lim]ij_ \s [ ^c[]snc] mnig[n[, b_fc][f p_mm_f, `c\_l, [h^ 

ohc]_ffof[l oh\l[h]b_^ nlc]big_m [m ]f[lc`c_^ (Fca. 1). 

Qualitative assessment results 

Dcff_l_hn n_mnm `il ko[fcns m]l__hcha q_l_ g[^_ ni 

^_n_lgch_ nb_ jbsni]b_gc][f chal_^c_hnm i` acheai f_[p_m; 

nb_m_ n_mnm jlipc^_ ]lo]c[f ^_n[cfm [\ion nb_ ech^m i` 

m_]ih^[ls g_n[\ifcn_m `ioh^ ch jf[hnm nb[n n[hhch, 

afs]imc^_, `f[pihic^, n_lj_h_, [h^ jb_hifc] ]igjioh^m 

[l_ jimcncp_fs ^_n_]n_^ qbcf_ m[jihch, ]iog[lch, [h^ 

[fe[fic^ a[p_ h_a[ncp_ l_mofnm [h^ nb_m_ l_mofnm l_m_g\f_ 

g[hs ^[n[ l_jiln_^ ch ^cff_l_hn jl_pciom mno^c_m (23-25) 

(T[\f_ 1). 
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Identification of active compounds by LC/MS-MS 

Sch]_ LC/MS-MS cm [ bcabfs m_hmcncp_ [h^ []]ol[n_ 

jli]_^ol_ om_^ `il []ncp_ chal_^c_hnm c^_hnc`c][ncih, cn b[m 

\__h om_^ `il nb_ c^_hnc`c][ncih i` nb_ _nb[hifc] _rnl[]n i` 

jf[hn f_[p_m (26-28), LC/ MS-MS ]blig[nial[g cm mbiqh ch 

Fca. 2 [h^ nb_ g[mm mj_]nlog `il ]igjioh^m [jj_[l_^ ch 

nbcm j[ln mbiqh ch (Fca. 3-6), qbcf_ nb_ fcmn i` ]igjioh^m 

qbc]b [l_ `ioh^ ch _[]b j[ln i` nb_ jf[hn mbiqh ch (T[\f_ 

2). 

 Tb_ l_mofnm mbiq cgjiln[hn ]igjioh^m nb[n b[p_ 

cgjiln[hn \cifiac][f []ncpcnc_m ch]fo^_ jb_hifc] []c^m 

(p[hcffc] []c^, ][ff_c] []c^, [h^ j-Ciog[lc] []c^), 

`f[pihic^m [h^ `f[pihic^ afs]imc^_m (Hcmjc^ofch, Ajca_nlch, 

Ronch, 3 -O-N_ib_mj_lc^imc^_ K[_gj`_lif, 3-O-

N_ib_mj_lc^imc^_-7-Rb[ K[_gj`_lif [h^ 3-O-

N_ib_mj_lc^imc^_-7-Rb[ Qo_l]_nch qbc]b [l_ l_jiln_^ `il 

nb_cl [hncirc^[hn, [hnc-ch`f[gg[nils, [hnc][l]chia_hc] 

[]ncpcns, [hnc-cm]b_gc[ l_j_l`omcih, [hnc-nblig\imcm, [hnc-

bsj_ln_hmcih, [hnc-`c\limcm, [hncgc]li\c[f, [hncpclom, 

[hncbsj_ln_hmcp_, [hnc^c[\_nc], ]snijlin_]ncp_, p[mi[]ncp_, 

bsjifcjc^[_gc], [hncjf[n_f_n, [hncmj[mgi^c] [h^ 

[hncnogil jlij_lnc_m (29-37).  

Fca. 1. A- b_fc][f p_mm_f, B- ^c[]snc] mnig[n[, C- `c\_l, [h^ D, E-Uhc]_ffof[l 
oh\l[h]b_^ nlc]big_m. 

Pbyto]b_mc][l ]ompoun^ pr_s_n]_ 

S[jihch N_a[ncp_ 

T[hhch Pimcncp_ 

Gfs]imc^_ Pimcncp_ 

Ciog[lch N_a[ncp_ 

Ff[pihic^ Pimcncp_ 

T_lj_h_ Pimcncp_ 

Afe[fic^ N_a[ncp_ 

Pb_hifc] Pimcncp_ 

T[\l_ 1. Qo[fcn[ncp_ jli`cf_ `il jbsni]b_gc][fm `ioh^ ch Ginkgo bioloba  

Fca. 2. LC/MS-MS ]blig[nial[g i` f_[p_m _rnl[]n. 
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Fca. 3. Tb_ g[mm mj_]nlog i` (Z)-3-Hs^lirsi]n[^_]-7-_hic] []c^. 

Fca. 4. Tb_ g[mm mj_]nlog i` 3-O-N_ib_mj_lc^imc^_ K[_gj`_lif. 

Fca. 5. Tb_ g[mm mj_]nlog i` Ajca_hch-7-O-afo]imc^_ (Ajca_nlch). 
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Con]luscon   

Tb_ Gcheai jf[hn cm [ jligcmcha ^loa nb[n ][h [c^ ch nb_ 

b_[fcha i` ^cff_l_hn cffh_mm_m [h^ l_kocl_m `olnb_l mno^c_m. 

 

A]knowl_^a_m_nts 

Tb_ [onbilm qiof^ fce_ ni nb[he Af-Tol[nb Uhcp_lmcns [h^ 

Momn[hmclcs[b Uhcp_lmcns (qqq.oigomn[hmclcs[b._^o.ck) 

B[ab^[^-Il[k `il nb_cl mojjiln ch nb_ jl_m_hn qile. 

 

Autbors' ]ontrc\utcons 

ER ][llc_^ ion nb_ _rnl[]ncih [h^ jbsni]b_gc][f mno^c_m, 

j[lnc]cj[n_^ ch nb_ m_ko_h]_ [fcahg_hn, [h^ ^l[ft_^ nb_ 

g[hom]lcjn. HA ][llc_^ ion [ gc]lim]ijc][f _r[gch[ncih. 

NM j[lnc]cj[n_^ ch nb_ m_ko_h]_ [fcahg_hn [h^ LC/MS 

^[n[ [h[fsmcm. Aff [onbilm l_[^ [h^ [jjlip_^ nb_ `ch[f 

g[hom]lcjn. 

 

Complc[n]_ wctb _tbc][l st[n^[r^s 

Con`lc]t o` cnt_r_st: Aonbilm ^i hin b[p_ [hs ]ih`fc]n i` 

chn_l_mn ni ^_]f[l_.  

Etbc][l cssu_s: Nih_ 

 

Fca. 6. Tb_ g[mm mj_]nlog i` lonch. 

Compoun^ RT (mcn) m/z m_[s. 

So]]chc] []c^ 0.92 117.01998 

(4 il 7) Hs^lirs-Ciog[lch Pfom Hs^l[n_ 6.97 161.02396 

j-Ciog[lc] []c^ 4.38 163.04063 

V[hcffc] []c^ 4.27 167.03547 

C[ff_c] A]c^  3.18 179.03517 

C[ff_c] A]c^  3.76 179.03553 

10E, 12Z-Lchif_c] []c^ 29.6 279.23314 

Dcbs^lie[_gj`_lif 6.52 287.05578 

(Z)-3-Hs^lirsi]n[^_]-7-_hic] []c^ (NMR) 29.22 297.24333 

Hcmjc^ofch 10.24 299.05516 

Ajca_hch-7-O-afo]imc^_ (Ajca_nlch) 7.5 431.09699 

3-O-N_ib_mj_lc^imc^_ K[_gj`_lif (NMR) 7.07 593.15352 

Ronch 5.59 609.14856 

Ronch 6.28 609.14857 

3-O-N_ib_mj_lc^imc^_-7-Rb[ K[_gj`_lif (NMR) 5.38 739.20517 

3-O-N_ib_mj_lc^imc^_-7-Rb[ Qo_l]_nch (NMR) 4.82 755.20035 

T[\l_ 2. Cb_gc][f ]igjioh^m mbiq_^ \s LC-MS/MS ch _nb[hifc] f_[p_m _rnl[]n i` Ginkgo bioloba 

http://www.uomustansiriyah.edu.iq
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