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A\str[]t   

Bci]b[l, [h [giljbiom [h^ bcabfs jiliom ][l\ih[]_iom mo\mn[h]_ ^_lcp_^ 

`lig nb_ nb_lg[f ^_]igjimcncih i` ila[hc] g[nn_l, b[m \__h _gjclc][ffs 

jlip_h ni _hb[h]_ micf q[n_l l_n_hncih ][j[]cns, gcnca[n_ micf m[fchcns, [h^ 

[oag_hn honlc_hn \ci[p[cf[\cfcns. Cihm_ko_hnfs, nb_m_ cgjlip_g_hnm _r_ln 

[ mncgof[ncha ch`fo_h]_ ih nb_ aliqnb [h^ ^_p_fijg_hn i` g_^c]ch[f jf[hnm. 

Nog_liom m]c_hnc`c] chp_mnca[ncihm b[p_ ]illi\il[n_^ nb[n nb_ 

ch]iljil[ncih i` \ci]b[l chni nb_ ]ofncp[ncih i` g_^c]ch[f `fil[ ][h f_[^ ni 

ch]l_[m_^ jf[hn \cig[mm, b_cabn_h_^ jbinimshnb_nc] _ffc]c_h]s, [h^ 

[oag_hn_^ []]ogof[ncih i` \ci[]ncp_ ]igjioh^m. Folnb_lgil_, nb_ 

oncfct[ncih i` \ci]b[l _rbc\cnm nb_ jin_hnc[f ni ]oln[cf nb_ h_]_mmcns `il 

]b_gc][f `_lncfct_lm, qbc]b ][h inb_lqcm_ b[p_ ^_f_n_lciom _ff_]nm ih micf 

b_[fnb [h^ nb_ _hpclihg_hn. A ]igjl_b_hmcp_ ]igjl_b_hmcih i` \ci]b[l'm 

jlimj_]ncp_ lif_ [m [ momn[ch[\f_, fiha-n_lg mnl[n_as `il [oag_hncha nb_ 

jli^o]ncpcns [h^ l_mcfc_h]_ i` g_^c]ch[f jf[hn ]ofncp[ncih ch [lc^ [h^ m[fch_ 

_hpclihg_hnm bif^m j[l[giohn cgjiln[h]_ `il _hmolcha [ ]ihmcmn_hn 

mojjfs i` g_^c]ch[f jf[hnm ch nb_ `ilnb]igcha s_[lm. Tbcm l_pc_q [cgm ni 

^_fp_ chni nb_ g_]b[hcmnc] `ioh^[ncihm oh^_ljchhcha nb_ \_h_`c]c[f cgj[]nm 

i` \ci]b[l ih jf[hn ^_p_fijg_hn [h^ nb_ []]ogof[ncih i` \ci[]ncp_ 

]ihmncno_hnm. In [fmi _rjfil_m nb_ `_[mc\cfcns i` \ci]b[l [m [ momn[ch[\f_ 

chmnlog_hn `il _hb[h]cha nb_ ]ofncp[ncih i` g_^c]ch[f jf[hnm oh^_l [^p_lm_ 

_hpclihg_hn[f ]ih^cncihm. 

 

K_ywir^s   

Bci]b[l, g_^c]ch[f jf[hnm, m[fchcns mnl_mm, ^lioabn mnl_mm 

 

Ihtri^u]tcih   

Bci]b[l cm [ ][l\ih-lc]b mo\mn[h]_ jli^o]_^ nblioab nb_ jslifsmcm i` 

ila[hc] g[n_lc[fm, mo]b [m qii^ il [alc]ofnol[f l_mc^o_m, oh^_l ]ihnliff_^, 

fiq-irsa_h ]ih^cncihm (1). Tbcm jli]_mm l_mofnm ch [ bcabfs jiliom [h^ 

]b_gc][ffs mn[\f_ g[n_lc[f qcnb p_lm[ncf_ [jjfc][ncihm. Oh_ jligch_hn 

[jjfc][ncih chpifp_m oncfctcha \ci]b[l [m [ micf [g_h^g_hn ch [alc]ofnol_ ni 

[oag_hn micf ko[fcns [h^ `_lncfcns mcahc`c][hnfs. Ern_hmcp_ l_m_[l]b b[m 

^_gihmnl[n_^ cnm ][j[]cns ni ch]l_[m_ ]lij sc_f^m, l_^o]_ nb_ l_fc[h]_ ih 

mshnb_nc] `_lncfct_lm [h^ j_mnc]c^_m, [h^ _hb[h]_ micf q[n_l l_n_hncih (2). 

Igjiln[hnfs, \ci]b[l'm _r]_jncih[f mn[\cfcns [ffiqm cn ni j_lmcmn ch nb_ micf `il 

_rn_h^_^ j_lci^m, jin_hnc[ffs mj[hhcha boh^l_^m ni nbiom[h^m i` s_[lm, 

_h[\fcha cn ni m_lp_ [m [ ][l\ih m_ko_mnl[ncih niif. Cihm_ko_hnfs, nb_ 

chn_al[ncih i` \ci]b[l chni [alc]ofnol[f jl[]nc]_m sc_f^m [ ^o[f \_h_`cn: cn 
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_hb[h]_m micf b_[fnb qbcf_ mcgofn[h_iomfs ]ihnlc\oncha ni 

]fcg[n_ ]b[ha_ gcnca[ncih nblioab fiha-n_lg ][l\ih 

l_n_hncih (3). Fcaol_ 1 cffomnl[n_m nb_ p[lciom nsj_m i` 

\ci]b[l qcnb [jjfc][ncihm l_f_p[hn ni micf b_[fnb 

cgjlip_g_hn. 

 Dlioabn [h^ m[fchcns mnl_mm [l_ mcahc`c][hn 

_hpclihg_hn[f `[]nilm nb[n ][h jli`ioh^fs cgj[]n nb_ 

aliqnb, ^_p_fijg_hn, [h^ ]b_gc][f ]igjimcncih i` 

g_^c]ch[f jf[hnm, jin_hnc[ffs f_[^cha ni ^cgchcmb_^ sc_f^, 

]igjligcm_^ ko[fcns, [h^ l_^o]_^ jin_h]s i` \ci[]ncp_ 

jbsni]b_gc][fm, `l_ko_hnfs _gjfis_^ ch \inb nl[^cncih[f 

g_^c]ch[f jl[]nc]_m [h^ ]ihn_gjil[ls jb[lg[]_onc][fm 

(4, 5). Dlioabn mnl_mm g[hc`_mnm qb_h jf[hnm [l_ mo\d_]n_^ 

ni jlifiha_^ j_lci^m i` ^cgchcmb_^ q[n_l [p[cf[\cfcns, 

l_mofncha ch ^_]l_[m_^ p_a_n[ncp_ aliqnb, ^_mc]][ncih i` 

f_[p_m, [h^ ^cgchcmb_^ jbinimshnb_nc] []ncpcns (6). V[lciom 

nsj_m i` \ci]b[l b[p_ \__h ^i]og_hn_^ ni _rbc\cn 

`[pil[\f_ _ff_]nm (T[\f_ 1). 

 Am [ ]ihm_ko_h]_, nb_ mshnb_mcm i` m_]ih^[ls 

g_n[\ifcn_m ch g_^c]ch[f jf[hnm, ch]fo^cha [fe[fic^m [h^ 

`f[pihic^m, ][h \_ mcahc`c][hnfs l_^o]_^, f_[^cha ni 

]igjligcm_^ nb_l[j_onc] _ffc][]s (12-14). Cihp_lm_fs, 

m[fchcns mnl_mm i]]olm qb_h jf[hnm [l_ _rjim_^ ni _f_p[n_^ 

m[fn f_p_fm ch nb_ micf il q[n_l, l_mofncha ch cih nirc]cns [h^ 

imginc] mnl_mm. Tbcm ][h g[hc`_mn [m f_[` ]bfilimcm, 

chbc\cn_^ jf[hn aliqnb, [h^ ofncg[n_fs, jf[hn giln[fcns. 

Er]_mmcp_ m[fn f_p_fm ][h [fmi ^cmlojn nb_ ojn[e_ [h^ 

nl[hmjiln i` _mm_hnc[f honlc_hnm, ][omcha cg\[f[h]_m ch 

jf[hn g_n[\ifcmg [h^ [ l_^o]ncih ch nb_ jli^o]ncih i` 

\ci[]ncp_ ]igjioh^m (15, 16). Ti gcnca[n_ nb_ [^p_lm_ 

_ff_]nm i` ^lioabn [h^ m[fchcns mnl_mm ih g_^c]ch[f jf[hnm, 

p[lciom mnl[n_ac_m ][h \_ cgjf_g_hn_^, mo]b [m oncfctcha 

^lioabn [h^ m[fn-nif_l[hn jf[hn p[lc_nc_m, ch]iljil[ncha 

\ci]b[l, _gjfischa jf[hn aliqnb-jligincha lbcti\[]n_lc[, 

[g_h^cha micf ni _hb[h]_ cnm mnlo]nol_ [h^ q[n_l-bif^cha 

][j[]cns, [h^ [^ijncha gil_ _ffc]c_hn cllca[ncih g_nbi^m 

(17). A^^cncih[ffs, m_p_l[f jf[hn aliqnb l_aof[nilm [h^ 

h[nol[f jli^o]nm, mo]b [m _rnl[]nm `lig m_[q__^, b[p_ 

^_gihmnl[n_^ nb_ [\cfcns ni mncgof[n_ jf[hn aliqnb [h^ 

jligin_ nb_ mshnb_mcm i` m_]ih^[ls g_n[\ifcn_m ch 

g_^c]ch[f jf[hnm oh^_l ]ih^cncihm i` ^lioabn [h^ m[fchcns 

mnl_mm (18). Bci]b[l jimm_mm_m hin[\f_ q[n_l l_n_hncih 

][j[]cns, _h[\fcha cn ni mojjiln g_^c]ch[f jf[hnm ch 

_h^olcha ^lioabn ]ih^cncihm. Folnb_lgil_, \ci]b[l b[m 

nb_ ][j[]cns ni [\mil\ [h^ l_n[ch honlc_hnm, nb_l_\s 

g[echa nb_g []]_mmc\f_ ni g_^c]ch[f jf[hnm _p_h ch m[fch_ 

_hpclihg_hnm. Sno^c_m b[p_ l_p_[f_^ nb[n \ci]b[l ][h 

_hb[h]_ nb_ jli^o]ncih i` m_]ih^[ls g_n[\ifcn_m ch 

jf[hnm, ch]fo^cha g_^c]ch[f mj_]c_m, ]ihm_ko_hnfs 

_hb[h]cha nb_cl nb_l[j_onc] jin_hnc[f (19). 

 Tbcm l_pc_q [cgm ni _rjfil_ nb_ [^p[hn[a_iom 

l[gc`c][ncihm i` \ci]b[l [jjfc][ncih ch [g_fcil[ncha nb_ 

[^p_lm_ _ff_]nm i` ^lioabn [h^ m[fchcns mnl_mm ih g_^c]ch[f 

jf[hnm. Tb_ jlcg[ls `i]om i` nbcm l_pc_q cm ni ^_fp_ chni nb_ 

oh^_lfscha g_]b[hcmgm nb[n ^lcp_ nb_ \_h_`c]c[f ch`fo_h]_ 

i` \ci]b[l ih jf[hn aliqnb [h^ nb_ []]ogof[ncih i` 

\ci[]ncp_ ]igjioh^m. G[chcha chmcabnm chni nb_ jin_hnc[f 

i` \ci]b[l [m [ momn[ch[\f_ [alihigc] [jjli[]b `il 

[oag_hncha nb_ jli^o]ncpcns [h^ l_mcfc_h]_ i` g_^c]ch[f 

jf[hn ]ofncp[ncih ch [lc^ [h^ m[fch_ _hpclihg_hnm cm 

cgj_l[ncp_ `il m_]olcha [ ]ihmcmn_hn mojjfs i` g_^c]ch[f 

jf[hnm ch nb_ `ilnb]igcha s_[lm. 

Tb_ _ff_]ts i` \ci]b[r ih jf[ht ariwtb [h^ jbyscifiay 

Bci]b[l _r_lnm mcahc`c][hn _ff_]nm ih jf[hn ^_p_fijg_hn 

[h^ jbsmcifiac][f jli]_mm_m. A jlcg[ls [^p[hn[a_ i` 

\ci]b[l fc_m ch cnm [\cfcns ni _hb[h]_ micf mnlo]nol_ [h^ 

[oag_hn q[n_l l_n_hncih ][j[]cns, nb_l_\s `imn_lcha 

ijncg[f ]ih^cncihm `il jf[hn aliqnb [h^ ^_p_fijg_hn. 

Mil_ip_l, \ci]b[l m_lp_m [m [ l_m_lpicl i` _mm_hnc[f 

honlc_hnm, ch]fo^cha hcnlia_h, jbimjb[n_, [h^ jin[mmcog, 

qbc]b [l_ al[^o[ffs l_f_[m_^ chni nb_ micf ip_l ncg_, 

_hmolcha [ momn[ch_^ mojjfs i` jf[hn honlcncih (20, 21). 

A^^cncih[ffs, \ci]b[l _rbc\cnm nb_ ][j[]cns ni mncgof[n_ micf 

gc]li\c[f []ncpcns, nb_l_\s ]ih`_llcha \_h_`cnm ojih jf[hn 

b_[fnb. In b[m \__h _gjclc][ffs ^_gihmnl[n_^ ni jligin_ 

nb_ jlifc`_l[ncih i` \_h_`c]c[f gc]liila[hcmgm, mo]b [m 

gs]illbct[f `ohac, qbc]b _hb[h]_ jf[hn honlc_hn ojn[e_ 

[h^ \ifmn_l l_mcmn[h]_ ni ^cm_[m_m (22). Nin[\fs, nb_ 

][l\ih-m_ko_mn_lcha jlij_lns i` \ci]b[l ch micf bif^m 

jligcm_ `il _hpclihg_hn[f ]ihm_lp[ncih, [m cn [c^m ch 

][l\ih mnil[a_, l_^o]_m al__hbiom_ a[m _gcmmcihm, [h^ 

]ihnlc\on_m ni gcnca[ncha ]fcg[n_ ]b[ha_ _ff_]nm (23). 

 Ih mog, \ci]b[l _g_la_m [m [ p[fo[\f_ niif `il 

[^p[h]cha momn[ch[\f_ [alc]ofnol_ [h^ _hpclihg_hn[f 

g[h[a_g_hn, acp_h cnm jli`ioh^ ch`fo_h]_ ih jf[hn 

aliqnb [h^ jbsmcifiac][f jli]_mm_m. Hiq_p_l, cn cm 

Fca. 1. Tsj_m i` \ci]b[l  

Tyj_ i` \ci]b[r R_jirt_^ `ir R_`_r_h]_ 

M[hol_-\[m_^ \ci]b[l 

  

Igjlip_g_hn i` nb_ q[n_l bif^cha ][j[]cns i` nb_ micf [h^ cgjlip_ ]lij sc_f^ \s 
]ihm_lpcha nb_ l[ch`[ff q[n_l ch [lc^ l_acihm. 

(7) 

Ciq g[hol_-\[m_^ \ci]b[l 
Sicf [g_h^g_hn `il l_^o]cha ][^gcog [p[cf[\cfcns [h^ []]ogof[ncih \s Brassica 
chinensis L. ch []c^c] l_^ micf 

(8) 

Sift qii^ \ci]b[l R_^o]ncih ch N2O _gcmmcih ch fiha-n_lg. (9) 

S_q[a_ mfo^a_ \ci]b[l Igjlip_g_hn ch ]ilh `locn sc_f^ (10) 

B[g\ii \ci]b[l Igjlip_g_hn i` micf b_[fnb (11) 

T[\f_ 1. Eff_]n i` ^cff_l_hn nsj_m i` \ci]b[l ih micf [h^ jf[hn b_[fnb 
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cgj_l[ncp_ ni []ehiqf_^a_ nb[n nb_ [jjlijlc[n_ l[n_ [h^ 

ncgcha i` \ci]b[l [jjfc][ncih g[s p[ls ]ihncha_hn ojih 

micf nsj_, jf[hn mj_]c_m, [h^ jl_p[cfcha q_[nb_l ]ih^cncihm. 

H_h]_, `olnb_l l_m_[l]b cm cgj_l[ncp_ ni ]igjl_b_hmcp_fs 

_fo]c^[n_ cnm gofnc`[]_n_^ cgj[]nm ih jf[hn aliqnb [h^ 

jbsmcifias (24). 

Bci]b[r's [\cfcty ti gctca[t_ ^riuabt str_ss 

Bci]b[l b[m \__h c^_hnc`c_^ [m [ jin_hnc[f gcnca[ncih 

mnl[n_as `il [ff_pc[ncha ^lioabn-ch^o]_^ mnl_mm ch jf[hnm. In 

[]bc_p_m nbcm \s _hb[h]cha micf'm q[n_l l_n_hncih ][j[]cns, 

nb_l_\s m_lpcha [m [ jcpin[f g_]b[hcmg `il [c^cha jf[hnm ch 

]ijcha qcnb q[n_l m][l]cns (25). Bci]b[l'm _ffc][]s ch 

[g_fcil[ncha ^lioabn mnl_mm mn_gm `lig cnm bcab jilimcns 

[h^ q[n_l-l_n_hncih ][j[\cfcnc_m. Cihm_ko_hnfs, cn jf[sm [ 

pcn[f lif_ ch g[chn[chcha [^_ko[n_ micf gicmnol_ f_p_fm, 

gcnca[ncha mnl_mm ih jf[hnm. Folnb_lgil_, [mc^_ `lig cnm 

q[n_l-bif^cha ][j[]cns, \ci]b[l b[m \__h ^_gihmnl[n_^ ni 

cgjlip_ micf mnlo]nol_ [h^ [_l[ncih. Tb_m_ cgjlip_g_hnm 

[oag_hn nb_ micf'm jil_ mj[]_, qbc]b ch nolh _hb[h]_m 

q[n_l ch`cfnl[ncih [h^ l_n_hncih (26). Tb_ _hb[h]_^ 

[_l[ncih `[]cfcn[n_^ \s \ci]b[l cm [fmi chmnlog_hn[f ch 

ch]l_[mcha irsa_h [p[cf[\cfcns ni jf[hn liinm, [ ]lcnc][f 

`[]nil `il ijncg[f jf[hn aliqnb [h^ ^_p_fijg_hn, 

_mj_]c[ffs ch [lc^ ]ih^cncihm. A^^cncih[ffs, nb_ jl_m_h]_ i` 

\ci]b[l ch nb_ _hpclihg_hn b[m \__h [mmi]c[n_^ qcnb nb_ 

jlifc`_l[ncih i` gs]illbct[f `ohac, qbc]b [mmcmn jf[hnm ch 

gil_ _ffc]c_hnfs [\mil\cha honlc_hnm [h^ q[n_l. Tbcm 

gc]li\c[f chn_l[]ncih `olnb_l ]ihnlc\on_m ni _hb[h]_^ 

jf[hn aliqnb [h^ b_cabn_h_^ l_mcmn[h]_ ni q[n_l mnl_mm 

(27). 

 Ih mogg[ls, ih_ hin_qilnbs [^p[hn[a_ i` oncfctcha 

\ci]b[l [m [ micf [g_h^g_hn cm cnm jin_hnc[f ni [ff_pc[n_ 

^lioabn-ch^o]_^ mnl_mm ch jf[hnm. Nih_nb_f_mm, cn cm ]lo]c[f 

ni []ehiqf_^a_ nb[n nb_ _ff_]ncp_h_mm i` \ci]b[l ch 

l_^o]cha ^lioabn mnl_mm g[s p[ls ^_j_h^cha ih `[]nilm 

mo]b [m [jjfc][ncih l[n_, ncgcha, [h^ jl_p[cfcha micf 

]ih^cncihm. Cihm_ko_hnfs, `olnb_l l_m_[l]b cm cgj_l[ncp_ ni 

a[ch [ ]igjl_b_hmcp_ oh^_lmn[h^cha i` nb_ oh^_lfscha 

g_]b[hcmgm aip_lhcha \ci]b[l'm [\cfcns ni gcnca[n_ 

^lioabn mnl_mm [h^ ni c^_hnc`s ijncg[f mnl[n_ac_m `il 

f_p_l[acha \ci]b[l ni _hb[h]_ jf[hn l_mcfc_h]_ ch q[n_l-

fcgcn_^ _hpclihg_hnm (28). 

Bci]b[r's [\cfcty ti gctca[t_ s[fchcty str_ss 

Bci]b[l b[m _g_la_^ [m [ jligcmcha mifoncih `il 

gcnca[ncha m[fchcns-ch^o]_^ mnl_mm ih jf[hnm, [f\_cn cnm 

_ff_]ncp_h_mm cm ]ihncha_hn ojih m_p_l[f `[]nilm, ch]fo^cha 

[jjfc][ncih l[n_, ncgcha, [h^ micf ]ih^cncihm. Tbcm h[nol[f 

][l\ih[]_iom g[n_lc[f, qb_h ch]iljil[n_^ chni micf, ][h 

_hb[h]_ cnm mnlo]nol[f chn_alcns [h^ q[n_l l_n_hncih 

][j[]cns, nb_l_\s [g_fcil[ncha nb_ [^p_lm_ _ff_]nm i` 

m[fchcns mnl_mm. Bci]b[l'm bcab jilimcns [h^ q[n_l-

[\mil\cha ][j[\cfcnc_m \_]ig_ j[lnc]of[lfs p[fo[\f_ ^olcha 

j_lci^m i` q[n_l m][l]cns ch^o]_^ \s _r]_mmcp_ m[fchcns. Bs 

l_^o]cha nb_ ^_nlcg_hn[f cgj[]nm i` m[fn ih jf[hnm, \ci]b[l 

[c^m ch jl_m_lpcha micf gicmnol_ f_p_fm (29). Ih micf 

_hpclihg_hnm [fffc]n_^ qcnb _r]_mmcp_ m[fchcns [h^ 

q[n_lfiaacha, \ci]b[l jlip_m chmnlog_hn[f ch cgjlipcha 

micf [_l[ncih, qbc]b, ch nolh, _hb[h]_m nb_ [p[cf[\cfcns i` 

irsa_h ni jf[hn liinm. Tbcm irsa_h mojjfs cm jcpin[f `il 

ijncg[f jf[hn aliqnb [h^ ^_p_fijg_hn, _mj_]c[ffs ch 

]ih^cncihm i` q[n_l mbiln[a_ (30). 

 Folnb_lgil_, \ci]b[l b[m \__h ^_gihmnl[n_^ ni 

[oag_hn nb_ ][ncih _r]b[ha_ ][j[]cns (CEC) i` micf, 

]igjf_g_hncha cnm ch`fo_h]_ ih micf mnlo]nol_ [h^ q[n_l 

[p[cf[\cfcns. Ih nbcm l_a[l^, \ci]b[l _rbc\cnm nb_ ][j[]cns ni 

[nnl[]n [h^ l_n[ch jimcncp_fs ]b[la_^ cihm mo]b [m ][f]cog 

[h^ g[ah_mcog, nb_l_\s gcnca[ncha nb_ ^_nlcg_hn[f 

]ihm_ko_h]_m i` _r]_mmcp_ micf m[fchcns (31, 32). 

A^^cncih[ffs, \ci]b[l _f_p[n_m micf jH, qbc]b, ch nolh, 

l_^o]_m nb_ [p[cf[\cfcns i` b[lg`of cihm ch nb_ micf mifoncih, 

mo]b [m m[fn [h^ ]bfilc^_. Tbcm [fn_l[ncih ch micf jH 

]ihnlc\on_m ni cnm ip_l[ff _ffc][]s ch [ff_pc[ncha m[fchcns-

ch^o]_^ mnl_mm (33, 34). Hiq_p_l, cn cm cgjiln[hn ni hin_ 

nb[n nb_ _ff_]ncp_h_mm i` \ci]b[l ch l_^o]cha m[fchcns mnl_mm 

g[s p[ls ^_j_h^cha ih nb_ mj_]c`c] [jjfc][ncih l[n_, 

ncgcha, [h^ jl_p[cfcha micf ]ih^cncihm (33, 34). Folnb_l 

l_m_[l]b cm _mm_hnc[f ni [m]_ln[ch nb_ ijncg[f g_nbi^m `il 

[jjfscha \ci]b[l ch m[fn-[ff_]n_^ micfm [h^ ni a[ch [ ^__j_l 

oh^_lmn[h^cha i` nb_ oh^_lfscha g_]b[hcmgm l_mjihmc\f_ 

`il cnm m[fchcns mnl_mm-l_^o]cha ][j[\cfcnc_m. Fil chmn[h]_, 

Zof`ck[l _n [f. (35) l_jiln_^ hin[\f_ cgjlip_g_hnm ch 

Afjchc[ t_log\_n jf[hnm, ch]fo^cha [ gil_ nb[h 28% 

ch]l_[m_ ch h_n jbinimshnb_nc] l[n_m, [ 92% [h^ 78% lcm_ ch 

]bfilijbsff [ [h^ \ ]ihn_hnm, l_mj_]ncp_fs, [h^ [ 50% 

_hb[h]_g_hn ch ][l\irsf[ncih _ffc]c_h]s qb_h \ci]b[l 

(BC) [h^ \ci]b[l _hlc]b_^ qcnb ]i\[fn (BC+Ci) q_l_ 

chnli^o]_^, ]igj[l_^ ni nbim_ aliqh ch oh[g_h^_^ 

m[h^s fi[g micf. 

Effc][]y i` \ci]b[r `ir tb_ cgjriv_g_ht i` v[rcius 

jf[hts 

Bci]b[l b[m _g_la_^ [m [ jligcmcha niif `il _hb[h]cha nb_ 
aliqnb [h^ ^_p_fijg_hn i` g_^c]ch[f jf[hnm qbcf_ [fmi 

jligincha nb_ mshnb_mcm i` m_]ih^[ls g_n[\ifcn_m qcnb 

nb_l[j_onc] jlij_lnc_m (35). Tbcm cm jlcg[lcfs [nnlc\on_^ ni 

cnm gofnc`[]_n_^ cgj[]n ih micf ko[fcns, _h]igj[mmcha 

cgjlip_^ `_lncfcns, _hb[h]_^ micf mnlo]nol_, [h^ ch]l_[m_^ 

q[n_l l_n_hncih ][j[]cns, [ff i` qbc]b ]iff_]ncp_fs 

[]]_f_l[n_ nb_ aliqnb i` g_^c]ch[f jf[hnm. Nin[\fs, 

\ci]b[l []nm [m [ mfiq-l_f_[m_ l_m_lpicl i` _mm_hnc[f 

honlc_hnm, ch]fo^cha hcnlia_h, jbimjbilom, [h^ jin[mmcog, 

]lo]c[f `il \inb jf[hn aliqnb [h^ nb_ \cimshnb_mcm i` 

m_]ih^[ls g_n[\ifcn_m (36). Bci]b[l [^^cncih[ffs `imn_lm 

nb_ _mn[\fcmbg_hn i` \_h_`c]c[f micf gc]liila[hcmgm, 

j[lnc]of[lfs gs]illbct[f `ohac, qbc]b jf[s [ jcpin[f lif_ ch 

_hb[h]cha honlc_hn ojn[e_ [h^ ip_l[ff jf[hn b_[fnb. Tb_ 

jl_m_h]_ i` nb_m_ gc]liila[hcmgm b[m \__h `ioh^ ni 

`[]cfcn[n_ nb_ mshnb_mcm i` m_]ih^[ls g_n[\ifcn_m, qbc]b 

g_^c]ch[f jf[hnm nsjc][ffs jli^o]_ ch l_mjihm_ ni \cinc] 

[h^ [\cinc] mnl_mmilm (37). 

 Folnb_lgil_, \ci]b[l b[m \__h i\m_lp_^ ni _r_ln [ 

jimcncp_ ch`fo_h]_ ih nb_ jli^o]ncih i` m_]ih^[ls 

g_n[\ifcn_m ch g_^c]ch[f jf[hnm, mo]b [m jb_hifc] 

]igjioh^m, `f[pihic^m, [h^ _mm_hnc[f icfm. Tb_m_ 

jbsni]b_gc][fm jimm_mm jb[lg[]ifiac][f jlij_lnc_m, 

g[echa nb_g p[fo[\f_ ch \inb nl[^cncih[f [h^ 

]ihn_gjil[ls g_^c]ch[f [jjfc][ncihm (38). Ih mog, nb_ 
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ch]iljil[ncih i` \ci]b[l chni micf bif^m nb_ jin_hnc[f ni 

mcahc`c][hnfs \_h_`cn g_^c]ch[f jf[hnm \s jligincha nb_cl 

aliqnb [h^ nb_ jli^o]ncih i` g_^c]ch[ffs l_f_p[hn 

m_]ih^[ls g_n[\ifcn_m. Hiq_p_l, cn cm cgjiln[hn ni hin_ 

nb[n nb_ ijncg[f [jjfc][ncih l[n_ [h^ ncgcha i` \ci]b[l 

g[s p[ls ^_j_h^cha ih nb_ mj_]c`c] g_^c]ch[f jf[hn 

mj_]c_m, micf nsj_, [h^ _hpclihg_hn[f ]ih^cncihm, 

h_]_mmcn[ncha `olnb_l l_m_[l]b (39). 

 Nog_liom mno^c_m b[p_ l_jiln_^ nb[n \ci]b[l 

_hb[h]_m liin giljbifiac][f nl[cnm (40) [h^ jbsmcifiac][f 

]b[l[]n_lcmnc]m (41,42) ch g_^c]ch[f jf[hnm. Folnb_lgil_, 

\ci]b[l [g_h^g_hnm b[p_ \__h mbiqh ni l_^o]_ jf[hn 

irc^[ncp_ mnl_mm, [m _pc^_h]_^ \s l_^o]_^ f_p_fm i` f_[` `l__ 

jlifch_ [h^ afs]ch_ \_n[ch_ (43). A^^cncih[ffs, nb_ \cig[mm 

i` Salvia miltiorrhiza ch]l_[m_^ qcnb nb_ jlijilncih i` 

\ci]b[l ch nb_ micf gcr (l[hacha `lig 0% ni 32%). 

Igjiln[hnfs, \ci]b[l mojjf_g_hn[ncih l_mofn_^ ch [ 

mcahc`c][hn l_^o]ncih ch ][^gcog (C^) ]ihn_hn ch \inb 

f_[p_m [h^ liinm i` S. miltiorrhiza, qcnb ^_]l_[m_m i` 52.8% 

[h^ 43.6%, l_mj_]ncp_fs. Mil_ip_l, _rn_hmcp_ l_m_[l]b b[m 

^_gihmnl[n_^ nb_ _ffc][]s i` \ci]b[l ch gcnca[ncha nb_ 

[^p_lm_ _ff_]nm i` ^lioabn [h^ m[fn mnl_mm ih p[lciom jf[hn 

mj_]c_m (T[\f_ 2). 

 

Cih]fuscih   

Ih mogg[ls, \ci]b[l b[m ^_gihmnl[n_^ cnm _ffc][]s ch 

gcnca[ncha nb_ [^p_lm_ _ff_]nm i` ^lioabn [h^ m[fchcns 

mnl_mm ih g_^c]ch[f jf[hnm. In _hb[h]_m micf'm q[n_l 

l_n_hncih ][j[]cns, ^cgchcmb_m micf m[fchcns f_p_fm, [h^ 

[oag_hnm honlc_hn []]_mmc\cfcns, nb_l_\s `imn_lcha jf[hn 

aliqnb [h^ ^_p_fijg_hn. Nog_liom mno^c_m b[p_ 

l_jiln_^ nb[n nb_ [jjfc][ncih i` \ci]b[l ni g_^c]ch[f 

jf[hnm l_mofnm ch ch]l_[m_^ jf[hn \cig[mm, _hb[h]_^ 

jbinimshnb_nc] []ncpcns, [h^ b_cabn_h_^ []]ogof[ncih i` 

\ci[]ncp_ ]igjioh^m. Mil_ip_l, nb_ oncfct[ncih i` \ci]b[l 

][h ]oln[cf nb_ l_fc[h]_ ih ]b_gc][f `_lncfct_lm, qbc]b ][h 

\_ ^_nlcg_hn[f ni \inb micf b_[fnb [h^ nb_ _hpclihg_hn. Ih 

]ih]fomcih, \ci]b[l jl_m_hnm cnm_f` [m [ jligcmcha mnl[n_as 

`il _hb[h]cha nb_ jli^o]ncpcns [h^ l_mcfc_h]_ i` g_^c]ch[f 

jf[hn ]ofncp[ncih ch [lc^ [h^ m[fch_ _hpclihg_hnm. 

Nih_nb_f_mm, `olnb_l l_m_[l]b cm cgj_l[ncp_ ni `ch_-noh_ 

\ci]b[l [jjfc][ncih g_nbi^m n[cfil_^ ni mj_]c`c] jf[hn 

mj_]c_m [h^ _hpclihg_hn[f ]ih^cncihm, [m q_ff [m ni [mm_mm 

cnm fiha-n_lg _ff_]nm ih micf b_[fnb [h^ jf[hn aliqnb. 
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