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A\str[]t   

Tbcm l_m_[l]b [cgm ni [h[fsm_ nb_ ko[hncnc_m i` hih-_mm_hnc[f [gchi []c^m 

(bcmnc^ch_, [lachch_, [f[hch_, ]smn_ch_ [h^ nslimch_) [h^ _mm_hnc[f [gchi 

[]c^m ([mj[lnc], afon[gch_, m_lch_, afs]ch_, jb_hsf[f[hch_, nbl_ihch_, p[fch_, 

cmif_o]ch_, f_o]ch_, g_nbcihch_ [h^ fsmch_) ch nb_ f_[p_m i` nbl__ ^cff_l_hn 

^[n_ j[fg jb_hinsj_m. Tb_m_ jb_hinsj_m [l_ ^_lcp_^ nblioab ncmmo_ 

]ofnol_ `lig [h^ j[lnb_hi][ljc] `locnm (mb__m) jli^o]_m, hilg[f `locnm 

(hilg[f) jli^o]_ [h^ jlij[a[n_^ \s iffmbiinm i` hilg[f `locnm (p_a_n[f) 

jli^o]_m. Tbcm mno^s `i]om_m ih nbl__ ^cmnch]n mn[a_m: jl_-`fiq_lcha, 

`fiq_lcha [h^ `locncha. Tb_ [gchi []c^ f_p_fm q_l_ ^_n_lgch_^ omcha HPLC. 

R_mofnm i` nbcm mno^s ch^c][n_ nb[n nb_ mb__m jb_hinsj_ b[m nb_ fiq_mn f_p_fm 

i` [gchi []c^m ]igj[l_^ qcnb nb_ hilg[f [h^ p_a_n[f jb_hinsj_m. Mimn 

[gchi []c^m _rbc\cn [ ]ihmcmn_hn nl_h^ nblioabion nb_ _r[gch_^ mn[a_m, 

qcnb f_p_fm ^_]fchcha `lig nb_ jl_-`fiq_lcha mn[a_ ni nb_ `fiq_lcha mn[a_, 

\on mbiq [h ch]l_[m_ ch nb_ `locncha mn[a_ ]igj[l_^ qcnb nb_ jl_]_^cha 

mn[a_. Ih [^^cncih, nb_ l_mofnm l_p_[f nb[n g_nbcihch_ cm [\m_hn ch nb_ mb__m 

jb_hinsj_ ^olcha [ff mn[a_m i` nb_ mno^s \on jl_m_hn [n bcab f_p_fm ch nb_ 

p_a_n[f [h^ hilg[f jb_hinsj_m. Tb_m_ l_mofnm ch^c][n_ nb[n nb_ g_n[\ifcmg 

i` [gchi []c^m p[lc_m [giha ^cff_l_hn jb_hinsj_m i` ^[n_ j[fgm. Tbcm 

p[lc[ncih ^cl_]nfs il ch^cl_]nfs [ff_]nm nb_ ^_p_fijg_hn i` j[lnb_hi][ljc] 

`locnm ch ^[n_ j[fgm i` nb_ B[lbc ]ofncp[l ^_lcp_^ `lig ncmmo_ ]ofnol_ ^olcha 

nb_ dop_hcf_ j_lci^.  

 

K_ywor^s   
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Intro^u]tcon   

D[n_ j[fgm (Phoenix dactylifera L.)  mbiq al_[n cgjiln[h]_ [m [ `locn ]lij 

\_][om_ i` cnm bcabfs honlcnciom `locn [h^ \_h_`c]c[f \s-jli^o]nm, [h^ cn 

m_lp_m [m [ jlcg[ls `ii^ miol]_ `il bog[hm [h^ fcp_mni]e ch [lc^ l_acihm 

qilf^qc^_ (1). D[n_ j[fgm [l_ nl[^cncih[ffs jlij[a[n_^ nblioab m__^m il 

iffmbiinm (2). Hiq_p_l, m__^ jlij[a[ncih cm hin jl_`_ll_^ \_][om_ i` nb_ 

b_n_litsaimcns cn \lcham. Tb_ l_mofncha jf[hnf_nm `lig m__^m [l_ hin c^_hnc][f 

ni nb_ ginb_l jf[hn [h^ [l_ i` fiq_l ko[fcns. Mil_ip_l, nb_s [l_ 

[jjlircg[n_fs 50% g[f_ (3). Oh nb_ ]ihnl[ls, jlij[a[ncih nblioab 

iffmbiinm cm ]ihmc^_l_^ [ moj_lcil g_nbi^. Hiq_p_l, nb_ hog\_l i` 

iffmbiinm jli^o]_^ `lig _[]b nl__ ^olcha nb_ j[fg’m fc`_mj[h cm chmoffc]c_hn 

(4). Tcmmo_ ]ofnol_, [h _ff_]ncp_ n_]bhcko_ `il nb_ l[jc^ g[mm jli^o]ncih i` 
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GHAILAN ET AL  2     

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

jf[hnm, cm [ l_f[ncp_fs l_]_hn ^_p_fijg_hn `il ^[n_ j[fgm. 

Afnbioab nb_ g_nbi^m `il in vitro jlij[a[ncih i` ^[n_ 

j[fgm nblioab ncmmo_ ]ofnol_ q_l_ _mn[\fcmb_^ ip_l 44 

s_[lm [ai (5), nb_ _mn[\fcmbg_hn i` ]igg_l]c[f ncmmo_ 

]ofnol_-\[m_^ il]b[l^m ch Il[k ihfs a[ch_^ qc^_mjl_[^ 

jijof[lcns ch nb_ j[mn 10-15 s_[lm (6). Dolcha ncmmo_ ]ofnol_, 

[ff iffmjlcha jf[hnm gomn g[chn[ch jb_hinsjc] [h^ a_h_nc] 

mcgcf[lcns ni nb_cl j[l_hn jf[hnm. Hiq_p_l, ncmmo_ ]ofnol_ 

][h f_[^ ni nb_ _g_la_h]_ i` ‘iff-nsj_m’, qbc]b [l_ jf[hnm 

nb[n _rbc\cn pcmo[f ^cff_l_h]_m ]igj[l_^ qcnb nb_ ilcach[f 

]ofncp[l. Tbcm i]]oll_h]_, qbc]b cm l_`_ll_^ ni [m 

mig[]fih[f p[lc[ncih, l_mofnm `lig a_h_nc] [h^ _jca_h_nc] 

]b[ha_m nb[n [lcm_ ^olcha nb_ ch pcnli jli]_mm (7). S_p_l[f 

^cmnch]n iff-nsj_ jb_hinsj_m b[p_ \__h c^_hnc`c_^ [giha 

^[n_ j[fgm nb[n [l_ jli^o]_^ nblioab ncmmo_ ]ofnol_. 

Tb_m_ jb_hinsj_m ch]fo^_ nl__m nb[n sc_f^ m__^f_mm 

j[lnb_hi][ljc] `locnm (8). Tb_ ^[n_ `fiq_l ]ihmcmnm i` nbl__ 

][lj_fm. Aft_l jiffch[ncih, ihfs ih_ ][lj_f oh^_lai_m 

^_p_fijg_hn chni [ `locn, qbcf_ nb_ l_g[chcha nqi ][lj_fm 

^_n_lcil[n_. Hiq_p_l, ch nb_ ][m_ i` ohmo]]_mm`of 

jiffch[ncih, nlcjf_ j[lnb_hi][ljc] `locnm [l_ jli^o]_^, 

qb_l_ch [ff nbl__ oh`_lncfcm_^ ][lj_fm ^_p_fij (9). Pl_pciom 

l_m_[l]b b[m jlcg[lcfs `i]om_^ ih chp_mnca[ncha nb_ 

jin_hnc[f `[]nilm ch`fo_h]cha nbcm i]]oll_h]_ \s _r[gchcha 

nb_ [h[nigc][f [h^ bilgih[f [mj_]nm i` nb_ ncmmo_ ]ofnol_ 

nl__m chpifp_^ (10,11). Ti nb_ \_mn i` iol oh^_lmn[h^cha, 

hih_ i` nb_ jlcil mno^c_m b[p_ _rjfil_^ nb_ [fn_l[ncih ch 

[gchi []c^ g_n[\ifcmg [m [ g_[hm ni c^_hnc`s nb_ 

jin_hnc[f l_[mihm `il nbcm [\hilg[fcns ch `locn 

^_p_fijg_hn. Tbom, nbcm mno^s [cgm ni chp_mnca[n_ nb_ 

jin_hnc[f [fn_l[ncih ch [gchi []c^ g_n[\ifcmg [m [ h_q 

j_lmj_]ncp_ ni oh^_lmn[h^ nb_ `ilg[ncih i` j[lnb_hi][ljs 

ch B[lbc ^[n_ j[fg ]ofncp[l ^_lcp_^ `lig ncmmo_ ]ofnol_ ch 

nb_ dop_hcf_ j_lci^. 

 

M[t_rc[ls [n^ M_tbo^s 

Pl[nt s_l_]tcon [n^ s[mpl_ ]oll_]tcon 

Ih nb_ jl_m_hn mno^s, ncmmo_ ]ofnol_–^_lcp_^ B[lbc ]ofncp[l 
jf[hnm nb[n q_l_ ][l_`offs m_f_]n_^ `il nb_cl ^cmnch]n `locncha 

nl[cnm q_l_ om_^. Pf[hnm nb[n ^cmjf[s_^ nsjc][f `locncha 

\_b[pciol [n 10 s_[lm if^, qbc]b [l_ l_`_ll_^ ni [m nb_ 

hilg[f jb_hinsj_, [h^ nbim_ nb[n _rbc\cn_^ [\hilg[f 

`locncha \_b[pciol (j[lnb_hi][ljc] `locnm) [n 7 s_[lm if^, 

ehiqh [m nb_ Sb__m (fi][f h[g_) jb_hinsj_, q_l_ 

mj_]c`c][ffs m_f_]n_^ `il m[gjf_ ]iff_]ncih. Tb_m_ 

m_f_]ncihm q_l_ \[m_^ ih [ nbilioab l_pc_q i` nb_cl 

^i]og_hn_^ `locncha l_]il^m `lig nb_ jl_pciom nqi 

m_[mihm. Folnb_lgil_, nbcm mno^s ch]fo^_^ jf[hnm nb[n q_l_ 

jlij[a[n_^ nblioab nb_ ]ihp_hncih[f iffmbiin g_nbi^ [n 

7 s_[lm if^, l_jl_m_hncha nb_ p_a_n[f jb_hinsj_. L_[` 

m[gjf_m q_l_ ]iff_]n_^ `lig [ff jb_hinsj_m _r[gch_^ 

`lig ^[n_ j[fg il]b[l^m fi][n_^ ch nb_ Af-Mc^[ch[ ^cmnlc]n 

qcnbch nb_ B[ml[b aip_lhil[n_, mcno[n_^ ch nb_ mionb_lh 

j[ln i` Il[k. D[n_ j[fg f_[` m[gjfcha q[m j_l`ilg_^ [n 

nbl__ ^cmnch]n ncg_ jichnm. Tb_ `clmn m[gjfcha i]]oll_^ ch 

J[ho[ls 2022, jlcil ni mj[nb_ _g_la_h]_, [h^ l_jl_m_hn_^ 

nb_ jl_-`fiq_lcha mn[a_. Tb_ m_]ih^ m[gjfcha niie jf[]_ 

ch M[l]b 2022, `iffiqcha mj[nb_ ij_hcha, [h^ l_jl_m_hn_^ 

nb_ `fiq_lcha mn[a_. Tb_ nbcl^ m[gjfcha i]]oll_^ 40 ^[sm 

[ft_l jiffch[ncih, ^olcha nb_ Kcglc `locn mn[a_, [h^ 

l_jl_m_hn_^ nb_ `locncha mn[a_. Aff m[gjf_m q_l_ ^lc_^ 

oh^_l ]ihnliff_^ ]ih^cncihm [h^ mo\m_ko_hnfs nl[hmjiln_^ 

ni nb_ Mchcmnls i` S]c_h]_ [h^ T_]bhifias’m f[\il[nilc_m 

`il ^ca_mncih [h^ `l__ [gchi []c^ [h[fsmcm. 

Fr__ [mcno []c^ _xtr[]tcon [n^ [n[lyscs 

Tb_ ]ihn_hn i` f_[p_m `lig nbl__ ^cff_l_hn jb_hinsj_m i` 

`_g[f_ ^[n_ j[fg q[m [h[fsm_^ `il `l__ [gchi []c^m omcha 

nb_ Aonig[nc] Fl__ Agchi A]c^ Ah[fst_l `lig Kil_[. 

Ah[fsmcm q[m ]ih^o]n_^ [n nb_ f[\il[nilc_m i` nb_ Mchcmnls 

i` S]c_h]_ [h^ T_]bhifias ch B[ab^[^, `iffiqcha [ 

mn[h^[l^ g_nbi^ (12). Ti jl_j[l_ nb_ m[gjf_m, 0.2 a i` 

`offs ^lc_^ ^[n_ j[fg f_[p_m q[m jl_]cm_fs q_cab_^ omcha 

[h [h[fsnc][f \[f[h]_ [h^ nb_h alioh^ chni `ch_ 

]igjih_hnm omcha [ alch^cha g[]bch_. Tb_ l_mofncha 

]igjih_hnm q_l_ ][l_`offs mnil_^ ch [clncabn jifs_nbsf_h_ 

\[am ni jl_p_hn [hs ^[g[a_ ohncf nb_s ]iof^ \_ `olnb_l 

[h[fsm_^. Tb_ m[gjf_m q_l_ jf[]_^ chni p[]oog n_mn no\_m 

]ihn[chcha 12 gL i` 6M HCL [h^ ][jj_^ cgg_^c[n_fs. Tb_ 

no\_m ]ihn[chcha nb_ m[gjf_m [h^ HCL q_l_ jf[]_^ ch [h 

ip_h [n 110 °C `il [\ion 24 b ni ]igjf_n_ nb_ bs^lifsmcm i` 

nb_ m[gjf_m. Tb_h, nb_ m[gjf_m q_l_ n[e_h ion i` nb_ 

ip_h, [h^ nb_ gcrnol_ q[m `cfn_l_^ nblioab [ 0.8 μg `cfn_l 

j[j_l [h^ q[mb_^ nqi ncg_m qcnb 50 gL i` ^_cihcm_^ 

^cmncff_^ q[n_l. Tb_ `cfnl[n_ [h^ q[mbcham q_l_ 

]ih]_hnl[n_^ ni ^lsh_mm ch [ lin[ls _p[jil[nil [n 50 °C. A 

nin[f i` 10 gL i` ^cmncff_^ q[n_l q[m [^^_^ [h^ _p[jil[n_^ 

ni ^lsh_mm ch nb_ lin[ls _p[jil[nil [a[ch [n 50 °C. S[gjf_m 

q_l_ l_]ihmncnon_^ [a[ch ch 3.5 gL i` 0.02 M HCL. Aft_l 

[]c^ bs^lifsmcm, 30 gL i` ]cnl[n_ \off_l (jH 2.2) q[m [^^_^, 

[h^ nb_ jH q[m [^domn_^ \_nq__h 0.5 [h^ 1 qcnb 7.5 M 

N[OH [h^ 2.2 qcnb 1 M N[OH. A nin[f i` 100 μL i` `cfn_l_^ 

msg\if q[m ]iff_]n_^ `lig nb_ gcrnol_ nb[n ]ihmcmnm i` 200 

μL i` O-Pbnb[f[f^_bs^_ 5% [h^ 1 gL i` _rnl[]n_^ m[gjf_ 

qcnb mb[echa `il 2 gch gcr_^ qcnb nb_ gi\cf_ jb[m_, qbc]b 

]ihmcmnm i` g_nb[hif, []_nihcnlcf_ [h^ 5% `ilgc] []c^ [n [ 

l[nci i` 20, 60 [h^ 20 qcnb [ `fiq l[nci i` 1 gL/gch `il 25 

gch, [h^ chd_]n_^ chni nb_ Aoni-Fl__ Agchi A]c^m Ah[fst_l. 

 

R_sults  

Non-_ss_ntc[l [mcno []c^s 

Tb_ l_mofnm jl_m_hn_^ ch T[\f_ 1 ch^c][n_ nb[n [ff hih-

_mm_hnc[f [gchi []c^m chcnc[ffs ch]l_[m_^ [h^ nb_h 

^_]l_[m_^ ^olcha jl_-`fiq_lcha, `fiq_lcha [h^ `locncha 

mn[a_m. Ih a_h_l[f, nb_ ]ih]_hnl[ncih i` nb_m_ [gchi []c^m 

_rbc\cn_^ [ ^_]fch_ `lig nb_ jl_-`fiq_lcha mn[a_ ni nb_ 

`fiq_lcha mn[a_, `iffiq_^ \s [h ch]l_[m_ ch nb_ `locncha 

mn[a_, qcnb nb_ _r]_jncih i` [f[hch_ []c^, qbc]b mbiq_^ [ 

al[^o[f ch]l_[m_ `lig nb_ jl_-`fiq_lcha mn[a_ ni nb_ 

`fiq_lcha mn[a_, [h^ nb_h `olnb_l ch]l_[m_^ ch nb_ `locncha 

mn[a_. Tb_ l_mofnm ch^c][n_ nb[n nb_ ]ih]_hnl[ncih i` [ff 

hih-_mm_hnc[f [gchi []c^m mno^c_^ q[m bcab_mn ch nb_ 

p_a_n[f jb_hinsj_, `iffiq_^ \s nb_ hilg[f jb_hinsj_, 

[h^ fiq_mn ch nb_ mb__m jb_hinsj_ qcnb nb_ _r]_jncih i` 

[f[hch_ [h^ nslimch_ []c^m, qbc]b _rbc\cn_^ nb_ bcab_mn 

]ih]_hnl[ncih ch nb_ mb__m jb_hinsj_ ]igj[l_^ qcnb nb_ 

hilg[f jb_hinsj_. 

• The concentration of each non-essential amino acid for 
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_[]b jb_hinsj_ mno^c_^ []limm nb_ jl_-`fiq_lcha, 

`fiq_lcha [h^ `locncha mn[a_m cm jl_m_hn_^ \_fiq. 

• Histidine: The concentration of histidine acid initially 

^_]l_[m_m `lig 497.43 ga ch nb_ jl_-`fiq_lcha mn[a_ ni 

89.46 ga ch nb_ `fiq_lcha mn[a_ [h^ nb_h ch]l_[m_m ni 

232.64 ga ch nb_ `locncha mn[a_. Tb_ p_a_n[f jb_hinsj_ b[m 

nb_ bcab_mn bcmnc^ch_ []c^ ]ih]_hnl[ncih (485.29 ga), 

`iffiq_^ \s nb_ hilg[f jb_hinsj_ (244.86 ga) [h^ nb_ 

mb__m jb_hinsj_ (89.38 ga). Nin[\fs, nb_ jl_m_h]_ i` nbcm 

[]c^ cm oh^_n_]n[\f_ ch nb_ mb__m jb_hinsj_ ^olcha nb_ 

`fiq_lcha [h^ `locncha mn[a_m. 

• Arginine: The concentration of arginine acid initially 

^_]l_[m_m `lig 236.74 ga ch nb_ jl_-`fiq_lcha mn[a_ ni 

62.39 ga ch nb_ `fiq_lcha mn[a_ [h^ nb_h ch]l_[m_m ni 

129.11 ga ch nb_ `locncha mn[a_. Tb_ p_a_n[f jb_hinsj_ b[m 

nb_ bcab_mn [lachch_ []c^ ]ih]_hnl[ncih (185.21 ga), 

`iffiq_^ \s nb_ hilg[f jb_hinsj_ (122.95 ga) [h^ nb_ 

mb__m jb_hinsj_ (120.09 ga). 

• Alanine: The level of alanine acid gradually rises from 

24.79 ga ^olcha nb_ jl_-`fiq_lcha mn[a_ ni 67.09 ga 

^olcha nb_ `fiq_lcha mn[a_ [h^ nb_h `olnb_l ch]l_[m_m ni 

171.00 ga ^olcha nb_ `locncha mn[a_. Agiha nb_ ^cff_l_hn 

jb_hinsj_m, nb_ p_a_n[f jb_hinsj_ _rbc\cnm nb_ bcab_mn 

]ih]_hnl[ncih i` [f[hch_ []c^ (187.50 ga), `iffiq_^ \s nb_ 

mb__m jb_hinsj_ (46.74 ga) [h^ nb_ hilg[f jb_hinsj_ 

(28.65 ga). Am mbiqh ch T[\f_ 1, nbcm []c^ q[m 

oh^_n_]n[\f_ ch nb_ p_a_n[f jb_hinsj_ [n nb_ jl_-

`fiq_lcha mn[a_, ch nb_ hilg[f jb_hinsj_ [n nb_ jl_-

`fiq_lcha [h^ `fiq_lcha mn[a_m [h^ ch nb_ mb__m jb_hinsj_ 

[n nb_ `locncha mn[a_. 

• Cysteine: The concentration of cysteine acid initially 
^_]l_[m_m `lig 392.85 ga ch nb_ jl_-`fiq_lcha mn[a_ ni 

159.46 ga ch nb_ `fiq_lcha mn[a_ [h^ nb_h ch]l_[m_m ni 

314.49 ga ch nb_ `locncha mn[a_. Tb_ p_a_n[f jb_hinsj_ 

]ihn[chm nb_ bcab_mn ]smn_ch_ []c^ ]ih]_hnl[ncih (428.18 

ga), `iffiq_^ \s nb_ hilg[f jb_hinsj_ (208.47 ga), [h^ 

nb_ mb__m jb_hinsj_ b[m nb_ fiq_mn ]smn_ch_ []c^ 

]ih]_hnl[ncih (176.19 ga). Tbcm []c^ cm oh^_n_]n[\f_ ch nb_ 

mb__m jb_hinsj_ ^olcha nb_ `fiq_lcha mn[a_. 

• Tyrosine: The concentration of tyrosine acid initially 

^_]l_[m_m `lig 299.38 ga ch nb_ jl_-`fiq_lcha mn[a_ ni 

93.45 ga ch nb_ `fiq_lcha mn[a_ [h^ nb_h ch]l_[m_m ch nb_ 

`locncha mn[a_ ni 255.11 ga. Tb_ p_a_n[f jb_hinsj_ b[m nb_ 

bcab_mn nslimch_ []c^ ]ih]_hnl[ncih (332.91 ga), `iffiq_^ 

\s nb_ Sb__m jb_hinsj_ (169.38 ga), [h^ nb_ hilg[f 

jb_hinsj_ b[m nb_ fiq_mn nslimch_ []c^ ]ih]_hnl[ncih 

(135.56 ga). 

Ess_ntc[l [mcno []c^s 

Tb_ `ch^cham ^cmjf[s_^ ch T[\f_ 2 ^_gihmnl[n_ [ ]ihmcmn_hn 

nl_h^ [giha _mm_hnc[f [gchi []c^m nblioabion nb_ 

_r[gch_^ mn[a_m. Tb_ f_p_fm i` nb_m_ [gchi []c^m ^_]fch_^ 

`lig nb_ jl_-`fiq_lcha mn[a_ ni nb_ `fiq_lcha mn[a_ \on 

ch]l_[m_^ ch nb_ `locncha mn[a_ ]igj[l_^ qcnb nb_ 

jl_]_^cha mn[a_, _r]_jn `il p[fch_, cmif_o]ch_, g_nbcihch_ 

[h^ fsmch_. Tb_m_ j[lnc]of[l [gchi []c^m _rj_lc_h]_^ [ 

^_]l_[m_ `lig nb_ jl_-`fiq_lcha mn[a_ ni nb_ `fiq_lcha 

mn[a_ [h^ ]ihncho_^ ni ^_]fch_ ch nb_ `locncha mn[a_. Tb_ 

l_mofnm [fmi ch^c][n_^ nb[n nb_ ]ih]_hnl[ncih i` _mm_hnc[f 

[gchi []c^m p[lc_^ []limm nb_ mno^c_^ jb_hinsj_m. Tb_ 

p_a_n[f jb_hinsj_ _rbc\cn_^ nb_ bcab_mn ]ih]_hnl[ncih i` 

_mm_hnc[f [gchi []c^m, _r]_jn `il p[fch_ [h^ f_o]ch_, qbc]b 

q_l_ bcab_l ch nb_ hilg[f jb_hinsj_. Oh nb_ ]ihnl[ls, nb_ 

mb__m jb_hinsj_ ^cmjf[s_^ nb_ fiq_mn f_p_fm i` afon[gch_, 

jb_hsf[f[hch_, nbl_ihch_, p[fch_, g_nbcihch_ [h^ fsmch_. 

Tb_ hilg[f jb_hinsj_ b[^ nb_ fiq_mn ]ih]_hnl[ncihm i` 

[mj[lnc] []c^, m_lch_, afs]ch_ [h^ cmif_o]ch_. Ohfs f_o]ch_ 

[]c^ ^_gihmnl[n_^ nb_ fiq_mn ]ih]_hnl[ncih ch nb_ p_a_n[f 

jb_hinsj_. 

 Tb_ ]ih]_hnl[ncihm i` _[]b _mm_hnc[f [gchi []c^ ch 

nb_ B[lbc ^[n_ j[fg []limm nb_ mn[a_m i` aliqnb, 

^_p_fijg_hn [h^ jb_hinsj_m q_l_ [m `iffiqm: 

Amcno []c^ Pb_notyp_ 
St[a_ M_[n o` 

pb_notyp_ Pr_-`low_rcna Flow_rcna Fructcna 

Hcmnc^ch_ 

V_a_n[f 640.99 216.27 598.62 485.29 

Nilg[f 583.15 52.13 99.31 244.86 

Sb__m 268.15 0 0 89.38 

M_[h 497.43 89.47 232.64   

Alachch_ 

V_a_n[f 259.27 142.85 153.51 185.21 

Nilg[f 269.02 44.33 55.51 122.95 

Sb__m 181.94 0.01 178.33 120.09 

M_[h 236.74 62.40 129.12   

Af[hch_ 

V_a_n[f 0 135.45 427.07 187.51 

Nilg[f 0 0 85.95 28.65 

Sb__m 74.39 65.84 0 46.74 

M_[h 273.73 73.52 178.19   

Csmn_ch_ 

V_a_n[f 649.69 311.24 485.61 482.18 

Nilg[f 313.32 167.16 144.95 208.48 

Sb__m 215.66 0 312.92 176.19 

M_[h 297.57 90.71 205.45   

Tslimch_ 

V_a_n[f 453.47 162.56 382.71 332.91 

Nilg[f 225.95 87.45 93.56 125.65 

Sb__m 188.73 30.36 289.06 169.38 

M_[h 296.27 89.57 213.29   

T[\l_ 1. Nih-_mm_hnc[f [gchi []c^ ]igjimcncih i` B[lbc ^[n_ j[fg jb_hinsj_m ^olcha nb_ jl_-`fiq_lcha, `fiq_lcha [h^ `locncha mn[a_m. 
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•Aspartic: The concentration of aspartic acid initially 

^_]l_[m_m `lig 72.10 ga ch nb_ jl_-`fiq_lcha mn[a_ ni 6.87 

ga ch nb_ `fiq_lcha mn[a_ [h^ nb_h ch]l_[m_m ni 27.33 ga 

ch nb_ `locncha mn[a_. Tb_ p_a_n[f jb_hinsj_ b[m nb_ 

bcab_mn [mj[lnc] []c^ ]ih]_hnl[ncih (48.32 ga), `iffiq_^ 

\s nb_ mb__m jb_hinsj_ (30.19 ga) [h^ nb_ hilg[f 

jb_hinsj_ (27.47 ga). Nin[\fs, nbcm []c^ cm oh^_n_]n[\f_ ch 

nb_ hilg[f jb_hinsj_ ^olcha nb_ `fiq_lcha mn[a_. 

• Glutamic: The concentration of glutamic acid initially 

^_]l_[m_m `lig 531.64 ga ch nb_ jl_-`fiq_lcha mn[a_ ni 

252.87 ga ch nb_ `fiq_lcha mn[a_ [h^ nb_h ch]l_[m_m ni 

263.18 ga ch nb_ `locncha mn[a_. Tb_ p_a_n[f jb_hinsj_ b[m 

nb_ bcab_mn afon[gc] []c^ ]ih]_hnl[ncih (533.95 ga), 

`iffiq_^ \s nb_ hilg[f jb_hinsj_ (375.09 ga) [h^ nb_ 

mb__m jb_hinsj_ (138.65 ga). Tb_ ]ih]_hnl[ncih i` nbcm 

[]c^ q[m \_fiq ^_n_]n[\f_ f_p_fm ch nb_ mb__m jb_hinsj_ 

^olcha nb_ `locncha mn[a_. 

• Serine: The concentration of serine acid initially 

^_]l_[m_m `lig 405.37 ga ch nb_ jl_-`fiq_lcha mn[a_ ni 

192.37 ga ch nb_ `fiq_lcha mn[a_ [h^ nb_h ch]l_[m_m ni 

537.84 ga ch nb_ `locncha mn[a_. Tb_ p_a_n[f jb_hinsj_ b[m 

nb_ bcab_mn m_lch_ []c^ ]ih]_hnl[ncih (528.59 ga), 

`iffiq_^ \s nb_ mb__m jb_hinsj_ (266.29 ga) [h^ nb_ 

hilg[f jb_hinsj_ (241.71 ga). Tbcm []c^ q[m 

oh^_n_]n[\f_ ch nb_ mb__m [h^ hilg[f jb_hinsj_m ^olcha 

nb_ `fiq_lcha mn[a_. 

• Glycine: The concentration of glycine acid initially 

^_]l_[m_m `lig 226.65 ga ch nb_ jl_-`fiq_lcha mn[a_ ni 

107.56 ga ch nb_ `fiq_lcha mn[a_ [h^ nb_h ch]l_[m_m ni 

152.26 ga ch nb_ `locncha mn[a_. Tb_ bcab_mn afs]ch_ []c^ 

]ih]_hnl[ncih q[m `ioh^ ch nb_ p_a_n[f jb_hinsj_ (533.95 

ga), `iffiq_^ \s nb_ hilg[f jb_hinsj_ (375.09 ga) [h^ 

[h^ nb_ mb__m jb_hinsj_ (138.65 ga). Tb_ ]ih]_hnl[ncih 

i` nbcm []c^ q[m \_fiq ^_n_]n[\f_ f_p_fm ch nb_ mb__m 

Amcno []c^ Pb_notyp_ 
St[a_ M_[n o` 

pb_notyp_ Pr_-`low_rcna Flow_rcna Fructcna 

Amj[lnc] 

V_a_n[f 105.89 18.69 20.36 48.31 

Nilg[f 64.17 0 18.23 27.47 

Sb__m 46.25 0.92 43.39 30.19 

M_[h 72.10 6.54 27.33   

Gfon[gch_ 

V_a_n[f 615.16 583.00 403.70 533.95 

Nilg[f 587.59 151.84 385.84 375.09 

Sb__m 392.18 23.79 0 138.66 

M_[h 531.64 252.88 263.18   

S_lch_ 

V_a_n[f 427.33 577.1 581.33 528.59 

Nilg[f 434.25 0 287.88 240.71 

Sb__m 354.54 0 744.33 366.29 

M_[h 405.37 192.37 537.85   

Gfs]ch_ 

V_a_n[f 459.29 287.84 0 249.04 

Nilg[f 220.68 34.85 64.10 106.54 

Sb__m 0 0 393.58 131.19 

M_[h 226.66 107.56 152.56   

Pb_hsf[f[hch_ 

V_a_n[f 739.34 94.92 270.34 368.20 

Nilg[f 434.65 76.97 72.93 194.85 

Sb__m 152.61 6.80 281.33 146.91 

M_[h 329.98 127.16 239.38   

Tbl_ihch_ 

V_a_n[f 513.86 144.28 469.76 375.97 

Nilg[f 244.65 30.07 52.98 109.23 

Sb__m 283.84 0.69 0 94.84 

M_[h 347.45 58.35 174.25   

V[fch_ 

V_a_n[f 513.66 256.67 0 256.78 

Nilg[f 394.56 166.70 212.03 257.76 

Sb__m 256.65 1.76 0 86.14 

M_[h 388.29 141.71 70.68   

cmif_o]ch_ 

V_a_n[f 401.40 106.21 195.00 234.20 

Nilg[f 0 41.92 0 13.97 

Sb__m 266.02 59.39 0 108.47 

M_[h 222.47 69.17 65.00   

L_o]ch_ 

V_a_n[f 343.33 0 0 114.44 

Nilg[f 336.30 31.18 118.31 161.93 

Sb__m 161.59 0.56 193.62 118.59 

M_[h 280.41 10.58 103.98   

M_nbcihch_ 

V_a_n[f 876.15 202.05 0 359.40 

Nilg[f 246.85 168.14 184.99 199.99 

Sb__m 0 0 0 0.00 

M_[h 374.33 123.40 61.66   

Lsmch_ 

V_a_n[f 0 179.00 0 59.67 

Nilg[f 458.00 0 131.50 196.50 

Sb__m 0 12.70 0 4.23 

M_[h 152.67 63.90 43.83   

T[\l_ 2. Emm_hnc[f [gchi []c^ ]igjimcncih i` B[lbc ^[n_ j[fg jb_hinsj_m ^olcha nb_ jl_-`fiq_lcha, `fiq_lcha [h^ `locncha mn[a_m. 
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jb_hinsj_ ^olcha nb_ jl_-`fiq_lcha [h^ `fiq_lcha mn[a_m, 

[m q_ff [m ch nb_ p_a_n[f jb_hinsj_ ^olcha nb_ `locncha 

mn[a_. 

• Phenylalanine: The concentration of phenylalanine acid 
chcnc[ffs ^_]l_[m_m `lig 442.20 ga ch nb_ jl_-`fiq_lcha 
mn[a_ ni 59.56 ga ch nb_ `fiq_lcha mn[a_ [h^ nb_h ch]l_[m_m 
ni 208.20 ga ch nb_ `locncha mn[a_. Tb_ p_a_n[f jb_hinsj_ 
b[m nb_ bcab_mn jb_hsf[f[hch_ []c^ ]ih]_hnl[ncih (368.20 
ga), `iffiq_^ \s nb_ hilg[f jb_hinsj_ (194.85 ga) [h^ 
nb_ mb__m jb_hinsj_ (146.91 ga). Tb_ ]ih]_hnl[ncih i` 
nbcm []c^ q[m \_fiq ^_n_]n[\f_ f_p_fm ch nb_ mb__m 
jb_hinsj_ ^olcha nb_ `locncha mn[a_. 

• Threonine: The concentration of threonine acid initially 
^_]l_[m_m `lig 375.96 ga ch nb_ jl_-`fiq_lcha mn[a_ ni 
58.34 ga ch nb_ `fiq_lcha mn[a_ [h^ nb_h ch]l_[m_m ni 
174.24 ga ch nb_ `locncha mn[a_. Tb_ p_a_n[f jb_hinsj_ b[m 
nb_ bcab_mn nbl_ihch_ []c^ ]ih]_hnl[ncih (375.96 ga), 
`iffiq_^ \s nb_ hilg[f jb_hinsj_ (102.56 ga) [h^ nb_ 
mb__m jb_hinsj_ (94.84 ga). Tb_ ]ih]_hnl[ncih i` nbcm 
[]c^ q[m \_fiq ^_n_]n[\f_ f_p_fm ch nb_ mb__m jb_hinsj_ 
^olcha nb_ `locncha mn[a_. 

• Valine: The concentration of valine acid initially 
^_]l_[m_m `lig 388.29 ga ch nb_ jl_-`fiq_lcha mn[a_ ni 
141.71 ga ch nb_ `fiq_lcha mn[a_ [h^ nb_h ch]l_[m_m ni 
70.67 ga ch nb_ `locncha mn[a_. Tb_ hilg[f jb_hinsj_ b[m 
nb_ bcab_mn p[fch_ []c^ ]ih]_hnl[ncih (257.76 ga), 
`iffiq_^ \s nb_ p_a_n[f jb_hinsj_ (256.77 ga) [h^ nb_ 
mb__m jb_hinsj_ (86.13 ga). Tb_ ]ih]_hnl[ncih i` nbcm 
[]c^ q[m \_fiq ^_n_]n[\f_ f_p_fm ch hilg[f [h^ mb__m 
jb_hinsj_m ^olcha nb_ `locncha mn[a_. 

• Isoleucine: The concentration of isoleucine acid initially 
^_]l_[m_m `lig 222.47 ga ch nb_ jl_-`fiq_lcha mn[a_ ni 
68.84 ga ch nb_ `fiq_lcha mn[a_ [h^ nb_h ch]l_[m_m ni 65.00 
ga ch nb_ `locncha mn[a_. Tb_ p_a_n[f jb_hinsj_ b[m nb_ 
bcab_mn cmif_o]ch_ []c^ ]ih]_hnl[ncih (234.20 ga), 
`iffiq_^ \s nb_ mb__m jb_hinsj_ (108.13 ga) [h^ nb_ 
hilg[f jb_hinsj_ (13.97 ga). Tb_ ]ih]_hnl[ncih i` nbcm 
[]c^ q[m \_fiq ^_n_]n[\f_ f_p_fm ch nb_ hilg[f jb_hinsj_ 
^olcha nb_ jl_-`fiq_lcha [h^ `locncha mn[a_m, [m q_ff [m ch 
nb_ mb__m jb_hinsj_ ^olcha nb_ `locncha mn[a_. 

• Leucine: The concentration of leucine acid initially 
^_]l_[m_m `lig 280.40 ga ch nb_ jl_-`fiq_lcha mn[a_ ni 
10.58 ga ch nb_ `fiq_lcha mn[a_ [h^ nb_h ch]l_[m_m ni 93.79 
ga ch nb_ `locncha mn[a_. Tb_ p_a_n[f jb_hinsj_ b[m nb_ 
bcab_mn f_o]ch_ []c^ ]ih]_hnl[ncih (114.44 ga), `iffiq_^ 
\s nb_ hilg[f jb_hinsj_ (161.93 ga) [h^ nb_ mb__m 
jb_hinsj_ (128.59 ga). Tb_ ]ih]_hnl[ncih i` nbcm []c^ q[m 
\_fiq ^_n_]n[\f_ f_p_fm ch nb_ p_a_n[f jb_hinsj_ ^olcha 
nb_ `fiq_lcha [h^ `locncha mn[a_m. 

• Methionine: The concentration of methionine acid 
chcnc[ffs ^_]l_[m_m `lig 374.33 ga ch nb_ jl_-`fiq_lcha 
mn[a_ ni 123.39 ga ch nb_ `fiq_lcha mn[a_ [h^ nb_h 
]ihnchoiomfs ^_]l_[m_m ch nb_ `locncha mn[a_ (61.66). Tb_ 
p_a_n[f jb_hinsj_ b[m nb_ bcab_mn g_nbcihch_ []c^ 
]ih]_hnl[ncih (359.40 ga), `iffiq_^ \s nb_ hilg[f 
jb_hinsj_ (199.99 ga). Hiq_p_l, nbcm []c^ q[m \_fiq 
^_n_]n[\f_ f_p_fm ch nb_ mb__m jb_hinsj_ ^olcha [ff nb_ 
mn[a_m. In q[m [fmi \_fiq ^_n_]n[\f_ f_p_fm ch nb_ p_a_n[f 
jb_hinsj_ ^olcha nb_ `locncha mn[a_. 

• Lysine: The concentration of lysine acid initially 
^_]l_[m_m `lig 152.66 ga ch nb_ jl_-`fiq_lcha mn[a_ ni 
63.90 ga ch nb_ `fiq_lcha mn[a_ [h^ nb_h `olnb_l ^_]l_[m_m 
ni 43.83 ga ch nb_ `locncha mn[a_. Tb_ p_a_n[f jb_hinsj_ 
b[m nb_ bcab_mn fsmch_ []c^ ]ih]_hnl[ncih (59.66 ga), 
`iffiq_^ \s nb_ hilg[f jb_hinsj_ (43.83 ga) [h^ nb_ 
mb__m jb_hinsj_ (4.23 ga). Tb_ ]ih]_hnl[ncih i` nbcm []c^ 
q[m \_fiq ^_n_]n[\f_ f_p_fm ch nb_ p_a_n[f [h^ mb__m 
jb_hinsj_m ^olcha nb_ `fiq_lcha [h^ `locncha mn[a_m, [m 
q_ff [m ch nb_ hilg[f jb_hinsj_ ^olcha nb_ `fiq_lcha 
mn[a_. 

 

Dcs]usscon 

Off-nsj_ ^[n_ j[fg nl__m jli^o]_^ nblioab ncmmo_ ]ofnol_ 
ift_h _rbc\cn l_^o]_^ `locn m_n [h^ [\hilg[f `fiq_l 
^_p_fijg_hn. Mimn `fiq_lm ih nb_m_ nl__m ^_p_fij chni 
j[lnb_hi][ljc] `locnf_nm (m__^f_mm `locnm) qcnb nbl__ 
][lj_fm. Hiq_p_l, nb_ oh^_lfscha ][om_ i` nb_m_ 
[\hilg[fcnc_m l_g[chm oh]f_[l. Tb_ [\hilg[f `locncha ch 
sioha ncmmo_-]ofnol_^ nl__m gcabn \_ ^o_ ni [ ]ig\ch[ncih 
i` p[lciom `[]nilm, qcnb nb_ mfiq aliqnb i` nb_ jiff_h no\_m 
^olcha nb_ chcnc[f jb[m_m i` `locn ^_p_fijg_hn \_cha [h 
cgjiln[hn ]ihnlc\onil (13). A]]il^cha ni nb_ l_jilnm, nb_ 
[\hilg[fcns ch nb_ `locn i` ^[n_ j[fg jf[hnm aliqh nblioab 
ncmmo_ ]ofnol_ cm [nnlc\on_^ ni nb_ ^cmnol\[h]_ ch nb_ 
bilgih_ jli`cf_m i` `fiq_lm [h^ `locnm (6,11). Tbcm `ch^cha cm 
mojjiln_^ \s nb_ ch]l_[m_^ f_p_fm i` IAA [h^ GA3, [m q_ff 
[m nb_ ^_]l_[m_^ f_p_fm i` BHH ([ ech_nch-fce_ ]igjioh^) 
[h^ [h ohc^_hnc`c_^ ]igjioh^. In q[m l_jiln_^ nb[n nb_ 
bilgih[f \[f[h]_ ch ^[n_ j[fgm jf[sm [ ]lcnc][f lif_ ch `locn 
m_n (8). Yioha ncmmo_-]ofnol_^ ^[n_ j[fgm (6 s_[lm if^) b[p_ 
bcab ABA ]ihn_hnm [n _[lfs `locn aliqnb nb[n ][h 
n_gjil[lcfs chbc\cn nb_ _ff_]nm i` IAA [h^ GA3, qbc]b 
_p_hno[ffs l_mofn ch jiil `locn m_n. Hiq_p_l, nbcm chbc\cnils 
_ff_]n ^_]l_[m_m qcnb ch]l_[mcha [a_ i` nb_ ^[n_ j[fgm, 
\_][om_ i` ]b[ha_m ch nb_ _hpclihg_hn, g_n[\ifc] 
[]ncpcnc_m [h^ bilgih[f big_imn[mcm. Ih jf[hnm, [gchi 
[]c^m b[p_ p[lciom g[dil `oh]ncihm. B_mc^_m nb_cl 
chpifp_g_hn ch nb_ g[echa i` jlin_chm, nb_s [fmi []n [m 
ch^cmj_hm[\f_ ]ihmncno_hnm i` mig_ inb_l \cimshnb_nc] 
j[nbq[sm [h^ [m mcahc`c][hn ]igjih_hnm chpifp_^ ch 
mcah[fcha [h^ jf[hn mnl_mm l_mcmn[h]_. Tb_l_ [l_ `iol [gchi 
[]c^m nb[n [l_ cgjiln[hn `il jbsnibilgih_m jli^o]ncih 
mo]b [m nlsjnijb[h_, g_nbcihch_, jb_hsf[f[hch_ [h^ 
[lachch_ `il _r[gjf_ [orchm, g_f[nihch, _nbsf_h_, m[fc]sfc] 
[]c^ [h^ jifs[gch_m (14, 15). A hog\_l i` [gchi []c^m 
jf[s ]lcnc][f lif_m ch jiff_h no\_ ^_p_fijg_hn, qbc]b ][h 
\_ [ff_]n_^ \s p[lciom ch`fo_h]cha `[]nilm mo]b [m 
a_lgch[ncih, _fiha[ncih [h^ ncj chn_alcns (16). V[fch_ [h^ 
nbl_ihch_, qbc]b [l_ h_]_mm[ls `il jlin_ch mshnb_mcm [h^ 
[orch g_n[\ifcmg, ]ihnlc\on_ ni jiff_h no\_ _fiha[ncih 
[h^ ^cl_]ncih[fcns, qb_l_[m [lachch_ jligin_m 
^_p_fijg_hn nblioab jlin_ch [h^ _h_las g_n[\ifcmg (17, 
18). L_o]ch_ jligin_m jiff_h no\_ `ilg[ncih \s ch]l_[mcha 
jlin_ch mshnb_mcm [h^ [ff_]ncha ]_ff mcah[ffcha j[nbq[sm 
(19). Hiq_p_l, mig_ [gchi []c^m, mo]b [m bcmnc^ch_ [h^ 
g_nbcihch_, b[p_ chbc\cnils _ff_]nm \_][om_ i` nb_cl bcab 
]ih]_hnl[ncihm, qbc]b g[s f_[^ ni ]igj_ncncih qcnb inb_l 
[gchi []c^m, nb_l_\s [ff_]ncha nb_ `oh]ncih [h^ mnlo]nol_ 
i` jlin_chm, [m q_ff [m jf[hn jbsmcifiac][f jli]_mm_m (20). 
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Tb_ mj_]c`c] _ff_]nm i` nb_m_ [gchi []c^m p[ls ^_j_h^cha 
ih nb_ jf[hn mj_]c_m, ^_p_fijg_hn[f mn[a_ i` nb_ jiff_h 
no\_ [h^ _hpclihg_hn[f ]ih^cncihm. 

 Pf[hnm ^_j_h^ ih [gchi []c^m [m nb_cl g[dil 
hcnlia_h l_m_lp_m \_][om_ hcnlia_h cm _mm_hnc[f `il aliqnb 
[h^ l_jli^o]ncih. Tb_s a_n hcnlia_h `lig chila[hc] 
miol]_m mo]b [m [ggihcog [h^ hcnl[n_, [m q_ff [m ila[hc] 
ih_m mo]b [m [gchi []c^m (21). Agiha nb_ 21 
jlin_chia_hc] [gchi []c^m, [lachch_ mn[h^m ion \_][om_ i` 
cnm bcab hcnlia_h-ni-][l\ih l[nci. In m_lp_m [m [h cgjiln[hn 
`ilg i` ila[hc] hcnlia_h mnil[a_ [h^ nl[hmjiln[ncih ch 
jf[hnm. Ih [^^cncih, [lachch_ jf[sm gofncjf_ lif_m, ch]fo^cha 
\_cha [h [gchi []c^ `il jlin_ch mshnb_mcm, [ jl_]olmil `il 
jifs[gch_m [h^ hcnlc] irc^_ [h^ [h _mm_hnc[f g_n[\ifcn_ 
`il p[lciom ]_ffof[l [h^ ^_p_fijg_hn[f jli]_mm_m (18). 

 Tb_ jl_m_hn mno^s l_p_[f_^ nb[n [ff nb_ _r[gch_^ 
[gchi []c^m q_l_ gil_ ]ih]_hnl[n_^ ch hilg[f 
jb_hinsj_m [h^ p_a_n[f [m ]igj[l_^ ni mb__m jb_hinsj_. 
Dcff_l_hn jf[hnm b[p_ ^cff_l_hn [giohnm i` [gchi []c^m ^o_ 
ni g_n[\ifc] jli]_mm_m (13). Tbcm mbiqm nb[n nb_l_ cm [ 
^_`_]n ch `[]nilm ]ihnliffcha [gchi []c^ g_n[\ifcmg nbom 
]igjligcmcha nb_cl ^cl_]n [h^ ch^cl_]n `oh]ncihm ch 
`_lncfct[ncih [h^ chm_gch[ncih. Ah chn_l_mncha ^cm]ip_ls 
`lig nbcm l_m_[l]b cm nb[n hih_ i` nb_ m[gjf_m `lig mb__m 
jb_hinsjc] b[^ g_nbcihch_ [m [h [gchi []c^. Lsmch_, 
g_nbcihch_, [h^ afon[gc] []c^ [l_ mig_ _r[gjf_m i` mo]b 
[gchi []c^m [m nb_s b[p_ \__h mbiqh ni ch]l_[m_ jiff_h 
a_lgch[ncih l[n_ [m q_ff [m ^_p_fijg_hn i` jiff_h no\_ 
nblioab jiffch[ncih (22). Sb__m jb_hinsj_ ^c^ hin ]ihn[ch 
[hs g_[mol_[\f_ afs]ch_ f_p_fm ^olcha jl_-`fiq_lcha [h^ 
`fiq_lcha mn[a_m ]igj[l_^ ni p_a_n[f jb_hinsj_. 
Hiq_p_l, ^olcha `locncha mn[a_, [ mcahc`c][hn ch]l_[m_ ch 
afs]ch_ ]ihn_hn b[m \__h hinc]_^. Gfs]ch_ []ncp[n_m 
jbinimshnb_mcm (23) ch]l_[mcha cnm _ffc]c_h]s \s ch]l_[mcha 
]bfilijbsff mshnb_mcm \_mc^_m jligincha p_a_n[ncp_ 
aliqnb qbcf_ cn [fmi jf[sm lif_ ch jiffch[ncih [h^ `locn 
`ilg[ncih. 

 

Con]luscon   

Tb_ ion]ig_m i` nbcm l_m_[l]b ]ih]fo^_^ nb[n [gchi []c^ 
f_p_fm ^cff_l_^ \_nq__h nb_ jb_hinsj_m i` B[lbc ]ofncp[l 
[h^ aliqnb [h^ ^_p_fijg_hn[f mn[a_m. Tb_ ^cff_l_h]_ ch 
[]c^ f_p_fm l_mofnm `lig biq _ff_]ncp_fs g_n[\ifcmg cm ^ih_ 
ch _[]b jb_hinsj_. R_^o]cha i` [gchi []c^ ]ih]_hnl[ncihm 
g[s b[p_ mig_ cgj[]n ih j[lnb_hi][ljc] `locn `ilg[ncih 
ch mb__m jb_hinsj_ ]igj[l_^ ni inb_l jb_hinsj_m 
chp_mnca[n_^. Tb_ `ch^cham jlip_^ nb[n nb_l_ q[m hi 
g_nbcihch_ [gchi []c^ ch mb__m mo]b nb[n jlin_chm h__^_^ 
`il `_lncfct[ncih [h^ jiffch[ncih `[cf_^ ni \_ mshnb_mct_^. 
Tbcm l_m_[l]b’m `ch^cham acp_ [h []]iohn ih [gchi []c^m’ 
g_n[\ifcmg ch nb_ dop_hcf_ jb[m_ ^_lcp_^ `lig ncmmo_ 
]ofnol_ ^[n_ j[fg B[lbc ]ofncp[l [h^ cnm ]igj[lcmih qcnb 
p_a_n[ncp_fs jlij[a[n_^ ^[n_ j[fg. 
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