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A\str[]t 

Ih l_]_hn s_[lm, ]lijm b[p_ ift_h _rj_lc_h]_^ [h ch]l_[mcha hog\_l i` 
[\cinc] [h^ \cinc] mnl_mm_m, qbc]b mcahc`c][hnfs cgj[cl nb_cl aliqnb [h^ 
ionjon ^o_ ni afi\[f q[lgcha [h^ []]igj[hscha ]fcg[nc] cll_aof[lcnc_m. 

M[hs mno^c_m b[p_ \__h ][llc_^ ion ni cgjlip_ jf[hnm' mnl_mm nif_l[h]_, 
ch]fo^cha omcha `_lncfct_lm, gc]li\c[f chn_l[]ncihm, jf[hn aliqnb l_aof[nil 
[jjfc][ncih, [h^ inb_l g_nbi^m. Hiq_p_l, mnl_mm'm lif_ ch cgjlipcha [ jf[hn'm 
[\cfcns ni ]l_[n_ [ p[lc_ns i` m_]ih^[ls ]igjioh^m mo]b [m jb_hifc] []c^, 
`f[pihic^m, [h^ [hnbi]s[hchm, mig_ i` qbc]b b[p_ \__h fche_^ ni 
[hncirc^[hn []ncpcns [h^ jimcncp_ cgj[]nm ih b_[fnb, b[m s_n ni \_ q_ff 
chp_mnca[n_^. Tbcm l_pc_q [cgm ni mogg[lct_ nb_ jin_hnc[f `il mnl_mm 
]ih]_lhcha nb_ om_ i` m_]ih^[ls ]igjioh^ ]ihn_hn ch jf[hnm. 

 

K_ywor^s  

[]]ogof[ncih; jf[hn; m_]ih^[ls ]igjioh^; mnl_mm  

 

Intro^u]tcon 

Pf[hn _]imsmn_gm [l_ l[jc^fs [h^ mcahc`c][hnfs cgj[]n_^ \s ]fcg[n_ ]b[ha_ 
(1). A]]il^cha ni m_p_l[f l_m_[l]b mno^c_m, ]fcg[n_ ]b[ha_ b[m b[mn_h_^ jf[hn 
_]ifiac][f l_mjihm_m l_a[l^cha ^cmnlc\oncih, _]ijbsmcifias, [h^ chn_l[]ncihm 
qcnb inb_l mj_]c_m (2–5). Pf[hnm a_h_l[n_ [ p[lc_ns i` m_]ih^[ls ]igjioh^m 
^o_ ni ip_l]igcha ]fcg[n_ ]b[ha_-ch^o]_^ mnl_mm, qbc]b g[s \_ i` chn_l_mn 
ni nb_ jb[lg[]_onc][f ch^omnls (1). Snl_mmilm nlcaa_l nb_ ]l_[ncih i` \ci[]ncp_ 
]b_gc][fm, mo]b [m jb_hsfjlij[hic^m, qbc]b []]ogof[n_ mo\mn[h]_m qcnb 
mcah[fcha il ^_`_hm_ []ncpcnc_m (4). Tb_ bcab_l []]ogof[ncih i` m_]ih^[ls 
]igjioh^m oh^_l mnl_mm ]ih^cncihm moaa_mnm nb[n jf[hnm cgj[]n_^ \s 

]fcg[n_ ]b[ha_ g[s ]ihn[ch ohc^_hnc`c_^ h_q \ci[]ncp_ [fe[fic^m [h^ 
jb_hifc]m (2). Ih [ ]ihnliff_^ _hpclihg_hn, mnl_mm `[]nilm g[s ch]l_[m_ nb_ 
f_p_f i` \ci[]ncp_ ]igjioh^m jli^o]_^. 

 Tb_ p[lciom m_]ih^[ls ]igjioh^m, ch]fo^cha jifsjb_hifm, [fe[fic^m, 
[h^ n_lj_hic^m nb[n jf[hnm ]l_[n_ jf[s [ j[ln ch g[hs \cifiac][f `oh]ncihm, 
ch]fo^cha mnl_mm nif_l[h]_ ni \cinc] [h^ [\cinc] `[]nilm (6). Fil chmn[h]_, ch 
l_mjihm_ ni [\cinc] [h^ \cinc] mnl_mm mo]b [m gc]li\c[f [mm[ofn, ]b_gc][f 
nl_[ng_hn, qioh^cha, ^_bs^l[ncih, il m[fn mnl_mm, nb_ f_p_f i` [hnbi]s[hchm, 
`f[pihifm, `f[pih_m, [h^ ni]ijb_lifm ^l[g[nc][ffs lcm_m (6, 7). Pf[hnm g[s a_n 
mnl_mm_^ \s [fn_l[ncihm ch nb_cl _hpclihg_hn. R_m_[l]b ih jf[hnm, _mj_]c[ffs 
nbim_ l_f[n_^ ni [alc]ofnol[f jli^o]ncih, b[m ch]l_[mchafs `i]om_^ ih biq 
mnl_mm [ff_]nm g_n[\ifcmg [h^ j_l`ilg[h]_ (7). Mimn jf[hnm oh^_lai p[lciom 
\ci-jbsmcifiac][f ]b[ha_m ch l_mjihm_ ni ^lioabn il m[fn, qbc]b g[s f_[^ ni 
irc^[ncp_ mnl_mm [h^ ch`fo_h]_ jf[hn ^_p_fijg_hn (5, 8).  
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M_tbo^oloay 

Ti ]ih^o]n nbcm mno^s, q_ oncfct_^ m_[l]b jf[n`ilgm 

ch]fo^cha Giiaf_ S]bif[l, W_\ i` S]c_h]_, [h^ S]ijom. 
Tb_m_ jf[n`ilgm q_l_ ]bim_h ^o_ ni nb_cl qc^_ l[ha_ i` 
[][^_gc] [h^ m]c_hnc`c] fcn_l[nol_, mj[hhcha gofncjf_ `c_f^m 
mo]b [m jf[hn \cifias [h^ jf[hn mnl_mm l_mjihm_m. Ool 
m_[l]b ]lcn_lc[ q_l_ `i]om_^ ih c^_hnc`scha j_lnch_hn 
[lnc]f_m l_f[n_^ ni iol nijc] i` chn_l_mn. W_ ][l_`offs 
m_f_]n_^ m_[l]b e_sqil^m ni _hmol_ nb_s []]ol[n_fs 
][jnol_^ nb_ _mm_h]_ i` nb_ nijc], ch]fo^cha n_lgm mo]b [m 
"jf[hn mnl_mm," "m_]ih^[ls g_n[\ifcn_m," "[\cinc] mnl_mm," 
"\cinc] mnl_mm," "jb_hifc] ]igjioh^m," [h^ "n_lj_hic^m." 
A^^cncih[ffs, q_ fcgcn_^ iol m_[l]b ni j__l-l_pc_q_^ 
diolh[fm jo\fcmb_^ ch l_]_hn s_[lm, mj_]c`c][ffs `lig 2020 
ni 2023. 

Different secondary metabolites present in the plant 

Ih jf[hnm, m_]ih^[ls ]igjioh^m [l_ ]f[mmc`c_^ chni `iol 
g[ch aliojm \[m_^ ih nb_cl \cimshnb_nc] j[nbq[sm (Fca. 1). 
Pb_hifc] ]igjioh^m [l_ ^_lcp_^ `lig nb_ mbcecg[n_ [h^ 
jb_hsfjlij[hic^ j[nbq[sm. Tbcm alioj ch]fo^_m 
`f[pihic^m, n[hhchm, fcahchm, [h^ jb_hifc] []c^m (6). 
T_lj_hic^m [l_ ^_lcp_^ `lig g_p[fihc] []c^ il nb_ 2-C-
g_nbsf-D-_lsnblcnif-4-jbimjb[n_ j[nbq[s (6). T_lj_hic^m 
ch]fo^_ gihin_lj_h_m, m_mkocn_lj_h_m, ^cn_lj_h_m, [h^ 
nlcn_lj_h_m. Ncnlia_h-]ihn[chcha ]igjioh^m ch]fo^_ 
[fe[fic^m, ]s[hia_hc] afs]imc^_m, afo]imchif[n_m, [h^ hih-
jlin_ch [gchi []c^m (7). Tb_m_ ]igjioh^m [l_ ^_lcp_^ 
`lig [gchi []c^m. Sof`ol-]ihn[chcha ]igjioh^m ]ihn[ch 
mof`ol [nigm ch nb_cl ]b_gc][f mnlo]nol_m [h^ [l_ 
mshnb_mct_^ nblioab nb_ mof`[n_ [mmcgcf[ncih j[nbq[s (8). 

Phenolics 

Pf[hnm ][h b[p_ ^cff_l_hn \ci]b_gc][f [h^ jbsmcifiac][f 
l_mjihm_m ni \inb [\cinc] [h^ \cinc] mnl_mm_m, mo]b [m 
]b[ha_m ch a_h_ _rjl_mmcih, ]b[ha_m ch g_n[\ifc] 
j[nbq[sm, [h^ nb_ \ocf^oj i` m_]ih^[ls g_n[\ifcn_m fce_ 
jb_hifc] ]igjioh^m (8). Pb_hifc] ]igjioh^m [l_ [ 

^cp_lm_ alioj i` m_]ih^[ls g_n[\ifcn_m nb[n jf[hnm 
jli^o]_ ch l_mjihm_ ni p[lciom mnl_mm_m, ch]fo^cha \inb 
[\cinc] [h^ \cinc] mnl_mm_m (2). M[hs mno^c_m b[p_ 
^_gihmnl[n_^ nb[n jf[hnm oh^_l ^lioabn mnl_mm \ocf^ oj 
bcab_l f_p_fm i` m_]ih^[ls g_n[\ifcn_m. Afgimn [ff 

jb_hifc]m, `lig mcgjf_ (]bfilia_hc] []c^ [h^ jb_hifc] 
[]c^) ni ]igjf_r (`f[pihic^m [h^ [hnbi]s[hchm), [l_ ehiqh 
ni _rbc\cn mo]b [h ch]l_[m_. S_p_l[f jb_hifc] ]b_gc][fm, 

ch]fo^cha \_nofchc] []c^, b[p_ \__h mbiqh ni mcahc`c][hnfs 
ch]l_[m_ ch ]ih]_hnl[ncih ch H. brasiliense C. oh^_l ^lioabn 
mnl_mm (9). Scgcf[lfs, Myrica rubra L. mbiqm bcab_l 
]bfilia_hc] []c^m [h^ [hnbl[kochih_m ch cnm f_[` oh^_l 
^lioabn mnl_mm (10). Tb_m_ _ff_]nm [l_ i\m_lp_^ qb_h nb_ 
jf[hn cm _rjim_^ ni g_^cog-chn_hmcns q[n_l mnl_mm. Tb_ 
a_h_l[ncih i` \cig[mm [h^ nb_ ]ih]_hnl[ncih i` h[nol[f 
jli^o]nm l_mofn_^ ch [h ch]l_[m_ i` 10% ch nb_ ip_l[ff 
]ihn_hn i` jb_hifc] ]igjioh^m, [fnbioab mg[ff_l, 
mnl_mm_^ jf[hnm q_l_ chpifp_^. Ih `cmb gchn (Houttuynia 
cordata T.), nb_ ^lioabn nl_[ng_hn `il 7 ^[sm _hb[h]_^ 
`f[pihic^ ]ihn_hn `lig 2.42 ga ni 3.04 ga (11). Afmi, cn q[m 
hin_^ nb[n mnl_mm_^ j_[m b[^ [ hin[\f_ lcm_ ch nb_ ]ihn_hn 
i` jb_hifc]m. Tb_ [hnbi]s[hch ]ihn_hn q[m [lioh^ 25% 

al_[n_l ip_l[ff, qbcf_ nb_ j_[ \cig[mm jli^o]_^ oh^_l 
^lioabn mnl_mm q[m ihfs [\ion 1/3 i` nb[n i` nbim_ aliqh 
oh^_l omo[f ]ih^cncihm (12). Tb_ [giohn i` `olikochih_ ch 
l_^ m[a_ (Salvia miltiorrhiza L.) mcahc`c][hnfs ch]l_[m_^ 
qb_h mo\d_]n_^ ni ^lioabn mnl_mm (12).  

Terpenes 

R_a[l^cha n_lj_hic^m, g[hs mno^c_m b[p_ ^_gihmnl[n_^ [ 
^lioabn-mnl_mm-l_f[n_^ lcm_ ch n_lj_h_ ]ih]_hnl[ncih (13). 
Tb_ mcahc`c][hn lcm_ ch gihin_lj_h_ ]ih]_hnl[ncih \lioabn 
ih \s ^lioabn mnl_mm ch m[a_ (Salvia officinalis L.) 
ionq_cab_^ nb_ [mmi]c[n_^ fimm ch \cig[mm \s [ mo\mn[hnc[f 
g[lach (14). Cigj[l_^ ni Salvia officinalis L. aliqh oh^_l 
q_ff-q[n_l_^ ]ih^cncihm, jf[hnm oh^_l gcf^ ^lioabn mnl_mm 
b[p_ [ 33% al_[n_l ]ih]_hnl[ncih i` gihin_lj_h_m (15). 

C[ngchn [h^ f_gih mbiq_^ [ gchil lcm_ ch gihin_lj_h_ 
]ih]_hnl[ncih oh^_l ^lioabn ]ih^cncihm (16). Ih ]ihnl[mn, 
M. officinalis L., N. cataria L., [h^ S. officinalis L. b[p_ 
mbiqh [ ^lij ch n_lj_hic^m level (17). M[hs `l[al[hn 
jf[hnm, ch]fo^cha C. martinii R., C.winterianus J., 
M.officinalis L., [h^ O. basilicum L., b[p_ \__h l_m_[l]b_^ 
`il mnl_mm cgj[]n ih _mm_hnc[f icfm (16-18). Tb_ cgj[]n i` 
q[n_l mnl_mm ih nb_ mshnb_mcm i` f_gihal[mm _mm_hnc[f icfm 

ch C. nardus L. [h^ C. pendulus W. (19) q[m mno^c_^. 
A]]il^cha ni nb_ _rj_lcg_hn'm `ch^cham, oh^_l ^lioabn-fce_ 
]ih^cncihm, nb_ ]ihn_hn i` e_s icf ]igjih_hnm ch]fo^cha 

Fca. 1. M[ch m_]ih^[ls ]igjioh^ aliojm jl_m_hn ch nb_ jf[hn 
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a_l[hcif [h^ ]cnl[f lim_. Scgcf[l ni nbcm, Salvia officinalis L. 
q[m mbiqh ni b[p_ ch]l_[m_^ ]ih]_hnl[ncihm i` 2-
][gjb[hih \ilh[h-2-ih [h^ (1S,4R,5R)-4-M_nbsf-1-

(jlij[h-2-sf)\c]s]fi*3.1.0+b_r[h-3-ih_ qb_h nb_l_ q[m [ 
mfcabn q[n_l mbiln[a_ (20). Tb_ nl_[ng_hn i` ^lioabn mnl_mm 
f_[^ ni nb_ ]ihn_hn i` _mm_hnc[f icf ]ihmncno_hnm [fq[sm 
lcmcha. Thymus vulgaris L. nbsg_ jf[hnm _rjim_^ ni ^lioabn 
`il 3 il 6 q__em b[p_ n_lj_h_ ]ih]_hnl[ncihm oj ni 40% 
bcab_l ch nb_cl f_[p_m nb[h jf[hnm aliqh ch q_ff-q[n_l_^ 
]ih^cncihm (21). 

Nitrogen-containing compounds 

M[hs jf[hn m_]ih^[ls g_n[\ifcn_m ]ihn[ch nb_ _f_g_hn 
hcnlia_h. Afe[fic^m [h^ afs]imc^_m ]igjlcm_ nb_ \ofe i` nb_ 
]f[mmc`c][ncih i` hcnlia_h-]ihn[chcha m_]ih^[ls 
g_n[\ifcn_m (13). These molecules are formed from amino 
acids like methionine, glycine, glutamine and so on (22). 
Uh^_l ^lioabn mnl_mm, cn b[m \__h ^cm]ip_l_^ nb[n Senecio 

jacobaea G. b[m [h _hb[h]_^ nin[f jsllifctc^ch_ [fe[fic^m 
]ih]_hnl[ncih (9). Ih l_m_[l]b ih Ricinus communis L., cn 
q[m mbiqh nb[n oh^_l m[fn mnl_mm, nb_ [giohn i` lc]chch_ 
q[m go]b al_[n_l ch nb_ mbiin nb[h ch nb_ liin (23). Lcabn 
mnl_mm ch]l_[m_^ nb_ mshnb_mcm i` pch\f[mnch_ [h^ 
pch]lcmnch_ (ch^if_ [fe[fic^m) ch Catharanthus roseus L. (24). 
M_n[f mnl_mm ]ih^cncihm (Aa [h^ C^) mncgof[n_^ nb_ 
mshnb_mcm i` m]ijif[gch_ [h^ bsim]s[gch_ ch B. candida 
P. (25). Tb_ ]ih]_hnl[ncih i` ]s[hia_hc] afo]imc^_m cm 
_hb[h]_^ oh^_l ^lioabn mnl_mm ]ih^cncihm ch Phaseolus 
lunatus L. (9). 

Sulfphur containing compounds 

Ti m[`_ao[l^ ]_ffm `lig b[lg`of `l__ l[^c][fm fce_ ROS, 
irc^ct_^ afon[nbcih_ oh^_lai_m [ j_lg[h_hn l_^o]ncih 

\s GSH l_^o]n[m_ ni \_]ig_ γ-L-afon[gsf-L-
]smn_chsfafs]ch_ omcha hc]inch[gc^_ [^_hch_ 
^cho]f_inc^_ jbimjb[n_ (27). Tb_ f_p_fm i` nin[f 
afon[nbcih_ [h^ cnm l_^ir mn[n_ q_l_ fche_^ ni aliqnb 
oh^_l ]ih^cncihm i` m[fn mnl_mm (26). Wb_h `[]_^ qcnb 

mnl_mm, ]smn_ch_, [h^ ]smnch_ l_^ir m__g ni jf[s [ 
mcahc`c][hn lif_ ch l_aof[ncha nbcif-^cmof`c^_ [h^ 
g[chn[chcha ROS m][p_hacha [h^ irc^[ncp_ mnl_mm 
mcah[fcha, ch^c][ncha nb_cl jin_hnc[f [m chnl[]_ffof[l 
l_^ir l_aof[nilm chpifp_^ ch mnl_mm mcah[fcha (26). 

M_nbcihch_, fce_ ]smn_ch_, b[m p[lciom `oh]ncihm ch 
]_ffof[l g_n[\ifcmg, ch]fo^cha \_cha [ ]igjih_hn i` 

jlin_chm, mn[lncha nb_ nl[hmf[ncih i` gRNA \_achm qcnb 
S-[^_himsfg_nbcihch_, qbc]b [fmi m_lp_m [m [ 

l_aof[nils gif_]of_ (26). M_nbcihch_ metabolism cm 
pofh_l[\f_ ni mnl_mm, [m _pc^_h]_^ \s nb_ ip_l-
_rjl_mmcih i` [ a_h_ chpifp_^ ch g_nbcihch_ 
\cimshnb_mcm nb[n b[m \__h `ioh^ ni jligin_ m[fn 
nif_l[h]_ (27). Afmi, [ ]ill_f[ncih \_nq__h nb_ []ncpcns 
i` g_nbcihch_ [^_himsfnl[hm`_l[m_ ]ihn_hn q[m m__h ch 
nig[ni_m, qb_l_ m[fn mnl_mm ]ihmc^_l[\fs l[cm_^ nb_ 
f_p_f i` SAM-S. Gfo]imchif[n_m [l_ [ ^c``_l_hn ]f[mm i` S-
]ihn[chcha mo\mn[h]_m. Dlioabn [h^ light mnl_mm ][om_m 
[h ch]l_[m_ ch afo]imchif[n_ ]ihn_hn ch B. oleracea L., 
B. carinata L., T. majus L., E. Sativa L. [h^ D. Tenuifolia 
L. (10, 26).  

Con]luscon 

Tb_ jf[hn cm `l_ko_hnfs mo\d_]n_^ ni p[lciom \cinc] [h^ 
[\cinc] _hpclihg_hn[f ]b[ff_ha_m ch nb_ `c_f^. Tb_ 
]ihp_lmcih i` mnl_mm, [ h_a[ncp_ mncgofom, chni \_h_`cnm `il 

nb_ jf[hn, mo]b [m ch]l_[m_^ m_]ih^[ls ]b_gc][f ]ihn_hn, 
cm _mm_hnc[f. Cf_[l ^_gihmnl[ncihm i` biq mnl_mm gcabn 
cgjlip_ ]lij ko[fcns qcff mcahc`c][hnfs [^p[h]_ [alc]ofnol_. 
Unfortunately, there needs to be more information on how 
stress is applied in practice and its potential for producing 
secondary compounds. In this review, pertinent literature 
on the effect of stress on secondary compound production 
was gathered and summarized to better understand this 
problem. 
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