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A\str[]t 

Tb_ om[a_ i` h[nol[ffs [p[cf[\f_ l_miol]_m \s bog[hm `il al[nc`scha ^cff_l_hn 

l_kocl_g_hnm cm [h [a_-if^ ]omnig. Tbcm cm \_][om_ h[nol[f jli^o]nm jlipc^_ 

ch^cmj_hm[\f_ `[]cfcnc_m ch nb_ `ilg i` honlcncih[f, _]ihigc], mi]c[f, g_^c]ch[f 

[mj_]nm [h^ g[hs gil_. C[mm[p[ (Manihot esculenta Cl[hnt) b[m \__h om_^ 

[m [ b_l\[f g_^c]ch_ \s ^cff_l_hn aliojm i` _nbhc] j_ijf_. B_mc^_m b[pcha 

g_^c]ch[f jlimj_]n, nbcm jf[hn cm ]iggihfs om_^ [m [ miol]_ i` honlcncih `il 

bog[hm [h^ [hcg[fm ch nlijc][f l_acihm. Hiq_p_l, ]ih^o]ncih i` gil_ 

mno^c_m [l_ l_kocl_^ ni m__ c` nb_l_ cm ]b_gc][f, gc]li\cifiac][f, [h^/il 

]fchc][f _pc^_h]_, `lig [ m]c_hnc`c] j_lmj_]ncp_, i` nb_cl _ff_]ncp_h_mm `il nbim_ 

[cfg_hnm. Tb_l_`il_, nbcm l_pc_q q[m ]ih^o]n_^ ni mogg[lct_ nb_ nl[^cncih[f 

om_m, ni oh^_lmn[h^ nb_ jbsni]b_gcmnls [h^ c^_hnc`s nb_ jimmc\f_ ]ill_f[ncih 

\_nq__h \ci[]ncp_ ]igjioh^m [h^ ]ill_mjih^cha jb[lg[]ifiac][f 

jlij_lnc_m. A msmn_g[nc] [h^ ^_n[cf_^ fcn_l[nol_ m_[l]b b[m \__h oh^_ln[e_h 

`il nb_ mno^s \s omcha mn[h^[l^ m_[l]b _hach_m fce_ Giiaf_ S]bif[l, Po\M_^, 

S]cFch^_l, R_m_[l]b G[n_ [h^ S]c_h]_ Dcl_]n. Tb_ _pc^_hnc[f ch`ilg[ncih q[m 

nb_h [mm_g\f_^ ni jl_m_hn nb_ g[hom]lcjn qcnb m_j[l[n_ m_]ncihm. 

 Flig nb_ fcn_l[nol_ m_[l]b, cn ][g_ chni `i]om nb[n C[mm[p[ ]ihn[chm 

p[lciom m_]ih^[ls g_n[\ifcn_m qbc]b _rbc\cnm mig_ hin[\f_ jb[lg[]ifiac][f 

[]ncpcnc_m fce_ [hncirc^[hn, [hncl[^c][f, [hnc][h]_l, [hnc\[]n_lc[f, [hnc`oha[f, 

[hnc^c[llb_[f, [h[fa_mc] [h^ j_mnc]c^[f []ncpcns. 

 Tb_ \cifiac][f []ncpcnc_m _mn[\fcmb_^ \s ][mm[p[ jlipc^_ chmcabn chni cnm 

om[a_ ch nl[^cncih[f g_^c]ch[f msmn_gm. Bon [h chnlc][n_ [h^ nbilioab l_pc_q 

[jj_[lm ni \_ ^_`c]c_hn ih M. esculenta. Tb_l_`il_, nbcm l_pc_q b[m mogg[lct_  ̂

nb_ mno^c_m chp_mnca[ncha [\ion nb_ nl[^cncih[f om_m, jbsni]b_gcmnls, \ci[]ncp_ 

]igjioh^m [h^ nb_l[j_onc] _ffc][]s i` M. esculenta. Tb_ mcahc`c][h]_ i` nbcm 

l_pc_q cm [cg_^ [n [ \_nn_l oh^_lmn[h^cha i` nb_ hip_f [jjfc][ncihm [h^ `olnb_l 

]ihmc^_l[ncihm `il gil_ fiac][f [h^ m]c_hnc`c] _p[fo[ncih. W_ bij_ nbcm mno^s qcff 

`olnb_l [c^ ch nb_ ^_p_fijg_hn i` l_m_[l]b ih nbcm [l_[ ni c^_hnc`s [ h_q 

a_h_l[ncih i` h[nol[f miol]_-\[m_^ nl_[ng_hnm nb[n qcff b_fj g__n nb_ aliqcha 

]ihmog_l ^_g[h^ `il m[`_, momn[ch[\f_, [h^ h[nol[f nl_[ng_hnm.  

 

K_ywor^s  

`f[pihic^m; Manihot esculenta; jb[lg[]ifiac][f []ncpcnc_m; jb_hifm; 

jbsni]b_gcmnls; nl[^cncih[f om_m 

 

Intro^u]tcon 

Manihot esculenta Cl[hnt cm [h _^c\f_ ^c]insf_^ihiom j_l_hhc[f jf[hn 

\_fihacha ni nb_ `[gcfs Eojbil\c[]_[_ (2). In cm [ m_gc-qii^s mblo\ nb[n 

ilcach[n_^ ch Sionb Ag_lc][. M. esculenta cm ]iggihfs ehiqh [m ][mm[p[, 

n[jci][, mq__n jin[ni nl__, Bl[tcfc[h [lliqliin [h^ \s ^cff_l_hn fi][f h[g_m 

ch ^cff_l_hn j[lnm i` nb_ qilf^ (Fca. 1). In cm \_cha qc^_fs ]ofncp[n_^ ch nlijc][f 

[h^ mo\nlijc][f l_acihm i` nb_ qilf^ [m cn []nm [m [ l_m_lpicl i` ][l\ibs^l[n_m 

 

PLANT SCIENCE TODAY 
ISSN 2348-1900 (onlcn_) 
Vol 10(sp2): 172–179 
bttps://^oc.ora/10.14719/pst.2406 

HORIZON  
_-Pu\lcsbcna Group 

Tr[^ctcon[l us_s, pbyto]b_mcstry [n^ tb_r[p_utc] _ffc][]y o` ][ss[v[  
(Manihot esculenta Cr[ntz) - A R_vc_w 
 

B[rsb[ S[rm[1*, T[p[sbc Sutr[^b[r1, K[k[lc D_k[1 & Mrc^ul Kr. Bortb[kur1 

 

D_j[lng_hn i` Ziifias, B. Bilii[b Ciff_a_, Goq[b[nc, Amm[g 781007, Ih^c[ 

 

*Eg[cf:\[lmb[m[lg[29@ag[cf.]ig  

MINI REVIEW  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.2406
http://horizonepublishing.com/journals/index.php/PST/open_access_policy
https://crossmark.crossref.org/dialog/?doi=10.14719/pst.2406&domain=horizonepublishing.com
http://www.horizonepublishing.com/
https://doi.org/10.14719/pst.2406
mailto:barshasarma29@gmail.com


 173   SARMA  ET AL. 

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

ch nlijc][f l_acihm. C[mm[p[ f_[` cm [ h[ncp_ _^c\f_ p_a_n[\f_ 

[h^ cn cm [fmi [ jin_hnc[f [fn_lh[n_ miol]_ i` jlin_ch `il 

\inb bog[hm [m q_ff [m [hcg[fm (3). C[mm[p[ f_[p_m [l_ [h 

_hilgiom miol]_ i` jlin_chm, ][l\ibs^l[n_m, pcn[gchm [h^ 

gch_l[fm (4, 5). B_mc^_m b[pcha honlcncih[f p[fo_, M. 

esculenta cm [h chn_al[f j[ln i` `ife g_^c]ch[f jl[]nc]_. In cm 

om_^ `il nl_[ng_hn i` ^cff_l_hn b_[fnb ]ih^cncihm 

ch^ca_hiomfs (6). 

 Aj[ln `lig b[pcha g_^c]ch[f jlij_lnc_m, C[mm[p[ cm 

[fmi ]ihmog_^ [m mn[jf_ `ii^ \s j_ijf_ ch Gb[h[, A`lc][ [m 

cn m_lp_m [m miol]_ i` mnil_^ ][l\ibs^l[n_m ch cnm liinm, 

f_[p_m [h^ no\_lm. C[mm[p[ \_mc^_m \_cha [h cgjiln[hn 

j[ln i` ^c_n [gihamn A`lc][h jijof[ncih [fmi b[m _]ihigc] 

cgjiln[h]_ [m [fgimn b[f` i` nb_ qilf^’m ][mm[p[ 

_mncg[ncha h_[lfs 86 gcffcih nihm cm jli^o]_^ ch A`lc][ (7). 

Tb_l_`il_, nbcm l_pc_q [cgm ni g[e_ [ jlij_l [h^ 

msmn_g[nc] ^i]og_hn[ncih i` nb_ ch^ca_hiom om_m, 

jbsni]b_gcmnls, c^_hnc`c_^ []ncp_ ]igjih_hnm, 

jb[lg[]ifiac][f _ffc][]s i` Manihot esculenta [m nb_m_ qcff 

jlipc^_ [ h_q j_lmj_]ncp_ ch `onol_ hip_f chp_mnca[ncihm 

`il ^loa ^_p_fijg_hn. 

 A msmn_g[nc] fcn_l[nol_ m_[l]b q[m j_l`ilg_^ omcha 

m]c_hnc`c] ^[n[\[m_m mo]b [m Po\M_^ (bnnjm://

jo\g_^.h]\c.hfg.hcb.aip/), Giiaf_ S]bif[l (bnnjm://

m]bif[l.aiiaf_.]ig/), S]cFch^_l, R_m_[l]b G[n_ (bnnjm://

qqq.l_m_[l]ba[n_.h_n/), S]c_h]_ Dcl_]n. Tb_ m_[l]b 

n_lgchifiac_m fce_ “ch^ca_hiom om_m i` ][mm[p[”, 

“m_]ih^[ls g_n[\ifcn_m jl_m_hn ch ][mm[p[”, “cmif[n_^ 

]igjioh^m `lig Manihot esculenta”, \cifiac][f []ncpcnc_m 

l_jiln_^ ch Manihot esculenta” q_l_ om_^ `il ]lcnc][f 

[h[fsmcm i` nb_ qilem \_cha ^ih_ _[lfc_l. A nin[f i` 52 

[lnc]f_m q_l_ `ioh^ ni \_ l_f_p[hn ni nb_ [l_[ i` chn_l_mn. 

Tb_ jo\fcmb_^ qilem b[pcha ]ihmnlo]ncp_ [h^ om_`of 

ch`ilg[ncih l_f_p[hn ni nb_ l_pc_q q[m m_f_]n_^ [h^ nb_ 

g[hom]lcjn q[m mogg[lct_^ qcnb m_j[l[n_ m_]ncihm 

[mm_g\fcha [ff nb_ [jjfc][\f_ ^[n[. B[m_^ ojih nb_ 

[h[fsm_m i` ^[n[ i\n[ch_^ `lig m_f_]n_^ [lnc]f_m, q_ 

`ilgof[n_^ m_p_l[f cgjiln[hn `ch^cham qbc]b [l_ [ 

mogg[ls mbiqh ch n[\f_m. 

1. Morpboloay o` tb_ pl[nt 

Manihot esculenta cm [ mblo\ b[pcha s_ffiqcmb al_s mgiinb 

\[le. In aliqm ojni [h [p_l[a_ b_cabn i` 4g. L_[p_m [l_ 

^[le al__h [\ip_ [h^ j[f_ s_ffiqcmb \_fiq [h^ mbiq [h 

[fn_lh[n_ [ll[ha_g_hn. Tb_ ch`fil_m]_h]_ cm f[r qcnb 3 ni 5 

nia_nb_l ch `[m]c]f_m. M[f_ `fiq_lm [l_ al__hcmb-qbcn_ ch 

[jj_[l[h]_ qcnb l_^^cmb-qbcn_ \[h^m chmc^_. Tb_ [hnb_lm 

[l_ s_ffiq [h^ ^cm] cm s_ffiq ni fcabn il[ha_ ch [jj_[l[h]_. 

F_g[f_ `fiq_lm [l_ j_lc[hnb al__h qcnb l_^ g[lach [h^ 

gc^lc\ [h^ nb_ ip[ls ]ihn[chm 6 fihacno^ch[f lc^a_m (1). 

2. Dcstrc\utcon 

Tb_ jf[hn cm h[ncp_ ni Bl[tcf [h^ hiq cm `ioh^ nblioabion 

nlijc][f l_acihm. Ih Ih^c[, cn cm `ioh^ ch M[b[l[mbnl[, 

K[lh[n[e[, K_l[f[, T[gcf N[^o [h^ ch Nilnb E[mn_lh Ih^c[ 

j[lnc]of[lfs ch Amm[g, M_ab[f[s[ (1). 

3. Tr[^ctcon[l us_s o` Manihot esculenta 

 Manihot esculenta cm nl[^cncih[ffs ]ihmog_^ [m [ jlcg[ls 

al__h p_a_n[\f_ ch ^cff_l_hn ]iohnlc_m fce_ L[nch Ag_lc][, 

Pbcfcjjch_m, Ih^ih_mc[, M[f[smc[ [h^ mig_ inb_l Amc[h 

]iohnlc_m (8, 9). In cm [h cgjiln[hn j[ln i` nb_ Nca_lc[h 

nl[^cncih[f g_^c]ch[f msmn_g. Tb_ f_[p_m [h^ m__^m i` M. 

esculenta [l_ \_cha om_^ ni nl_[n ^cff_l_hn nsj_m i` 

[cfg_hnm nl[^cncih[ffs ni g__n oj qcnb b_[fnb ]b[ff_ha_m 

`lig [h]c_hn ncg_m (T[\f_ 1). Tb_ f_[p_m [h^ m__^m [l_ 

nl[^cncih[ffs om_^ `il ]olcha `_p_l, b_[^[]b_, lb_og[ncmg, 

[h^ b_gillbic^m (6). Ih Nca_lc[h `ife jl[]nc]_, M. esculenta 

cm oncfct_^ [m [ l_g_^s `il lchaqilgm, nogil, 

]ihdoh]ncpcncm, mil_m [h^ f_mcihm (6). Sig_ fcn_l[nol_ 

]cn[ncih b[m [fmi l_jiln_^ nb_ nb_l[j_onc] om_ i` M. 

esculenta f_[p_m ch bsj_ln_hmcih, []b_m, cllcn[\f_ \iq_f 

msh^lig_, ][h]_liom [ff_]ncihm [h^ ^sm_hn_ls. Tb_ f_[p_m 

[l_ [fmi _gjfis_^ [m [h _ff_]ncp_ l_g_^c[f [a_hn ch `fo, 

g[l[mgom, mh[e_ \cn_m, jlimn[ncncm, mj[mgm, [h^ [m [h 

[hncm_jnc], ^col_nc], ]s[hia_h_nc] [h^ ^_gof]_hn b_l\[f 

[a_hn (10-12) (T[\f_ 1). 

4. Pbyto]b_mcstry o` Manihot esculenta 

Tb_ jb[lg[]ifiac][f []ncpcns i` g_^c]ch[f jf[hnm cm g[chfs 

]ihnlc\on_^ \s m_]ih^[ls g_n[\ifcn_m jl_m_hn ch nb_g. Tb_m_ 

m_]ih^[ls g_n[\ifcn_m [l_ i` ^cff_l_hn ]f[mm_m h[g_fs 

[fe[fic^m, afs]imc^_m, `f[pihic^m, n[hhchm, n_lj_hic^m, 

jli[hnbi]s[hc^chm, `oli]iog[lchm, h[jbnbi^c[hnblih_m, 

jlin_chm, [h^ j_jnc^_m (13). Tb_ f_[p_m i` Manihot esculenta 

b[m \__h l_jiln_^ ni ]ihn[ch [fe[fic^m, `f[pihic^m, jb_hifm, 

n[hhchm, n_lj_hic^m, [hnbl[kochih_m, jbfi\[n[hhchm, 

m[jihchm, l_^o]cha moa[lm, [hnbli]s[himc^_m. Tb_ jl_m_h]_ 

i` ]s[hia_hc] afs]imc^_m mo]b [m fin[omnl[fch [h^ fchg[lch, 

hih]s[hia_hc] afs]imc^_m, bs^lirs]iog[lchm b[m \__h 

l_jiln_^ ch nb_ `l_mb f_[p_m i` C[mm[p[ [h^ ch cnm liinm (14-17).  

B_mc^_m nbcm, nb_ jf[hn cm [fmi lc]b ch ^cff_l_hn nsj_m i` g[]li 

[h^ gc]lihonlc_hnm [h^ ]ihn[chm [hncirc^[hnm fce_ â-][lin_h_, 

pcn[gchm fce_ pcn[gch A [h^ C (3, 18, 19) (T[\f_ 2). 

5. Bco[]tcv_ ]ompoun^s c^_ntc`c_^ [n^ csol[t_^ `rom 
Manihot esculenta 

A jl_pciom mno^s ]ih^o]n_^ \s Yc [h^ bcm ]iqile_lm (2010) 

c^_hnc`c_^ [h^ cmif[n_^ n_h [hncirc^[hn ]igjioh^m `il nb_ 

`clmn ncg_ `lig nb_ mn_g i` C[mm[p[ h[g_fs 

]ihc`_l[f^_bs^_, cmip[hcffch, 6-^_irsd[][l_o\ch, 

m]ijif_nch, mslcha[f^_bs^_, jchil_mchif, j-]iog[lc] []c^, 

`c]omif, \[f[hijbihch [h^ _nb[gcp[h (20) (Fca. 2). Ahinb_l 

l_m_[l]b ]ih^o]n_^ b[m l_jiln_^ jb_hifc] ]igjioh^ ch 

f_[p_m h[g_fs ]iog[lch, m]ijifch, m]ijif_nch, [afs]ih_ 

[h^ `f[pihic^m h[g_fs K[_gj`_lif-3-O-lonchimc^_ [h^ 

lonch (21) (T[\f_ 2). 

Fca 1.  Tb_ jf[hn Manihot esculenta ch cnm h[nol[f b[\cn[n 
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Sl No. 
R_acon 

  
Pl[nt p[rt us_^ Mo^_ o` [pplc][tcon Pb[rm[]oloac][l []tcon R_`_r_n]_s 

1 Ih^ih_mc[, M[f[smc[ L_[p_m D_]i]ncih 
F_p_l 

  
(6), (10) 

2 Ih^ih_mc[, M[f[smc[ L_[p_m D_]i]ncih 
H_[^[]b_ 

  
(6), (10) 

3 Ih^ih_mc[ L_[p_m Hin q[n_l _rnl[]n 
Rb_og[ncmg 

  
(6) 

4 Ih^ih_mc[ S__^m Ih`omcih (H_l\[f jcff) H_gillbic^m (6) 

5 Nca_lc[ L_[p_m 
Piq^_l, j[mn_, 

D_]i]ncih 

Rchaqilgm 

  
(6) 

6 Nca_lc[ L_[p_m D_]i]ncih 
Togil 

  
(6), (11) 

7 Nca_lc[ L_[p_m P[mn_, bin q[n_l _rnl[]n 
Cihdoh]ncpcncm 

  
(6) 

8 Nca_lc[ L_[p_m Piq^_l Sil_m [h^ f_mcihm (6) 

9 M[f[smc[ L_[p_m L_[` j[mn_ Hsj_ln_hmcih (10) 

10 M[f[smc[ L_[p_m - A]b_m (10) 

11 Nca_lc[ L_[p_m D_]i]ncih Illcn[\f_ \iq_f msh^lig_ (10) 

12 Nca_lc[ L_[p_m D_]i]ncih C[h]_liom [ff_]ncihm (11) 

13 Nca_lc[ L_[p_m, liinm D_]i]ncih Oonaliqnb i` _s_ [h^ nogil 
(11) 

  

14 Nca_lc[ L_[p_m D_]i]ncih 
Dsm_hn_ls 

  
(10) 

15 Nca_lc[ L_[p_m D_]i]ncih Ffo (11), (12) 

16 Nca_lc[ L_[p_m P[mn_ 
M[l[mgom 

  
(11), (12) 

17 Nca_lc[ L_[p_m P[mn_ Sh[e_ \cn_m (12) 

18 Nca_lc[ L_[p_m D_]i]ncih 
Plimn[ncncm 

  
(12) 

19 Nca_lc[ L_[p_m D_]i]ncih Sj[mgm (12) 

20 Nca_lc[ L_[p_m D_]i]ncih Ahncm_jnc] (12) 

21 Nca_lc[ L_[p_m D_]i]ncih Dcol_nc] (12) 

22 Nca_lc[ L_[p_m D_]i]ncih 
Cs[hia_h_nc] 

  
(12) 

23 Nca_lc[ L_[p_m D_]i]ncih D_gof]_hn (12) 

T[\l_ 1. Tl[^cncih[f om_m i` ^cff_l_hn j[lnm i` Manihot esculenta 

Sour]_: S_f` ]igjcf_^ `lig ^cff_l_hn jo\fcmb_^ qilem [m ]cn_^. 

Fca.2. Cb_gc][f mnlo]nol_ i` \ci[]ncp_ ]igjioh^m cmif[n_^ `lig Manihot esculenta (1- Cihc`_l[f^_bs^_, 2- cmip[hcffch, 3- 6-^_irsd[][l_o\ch, 4- 
m]ijif_nch, 5- mslcha[f^_bs^_, 6- jchil_mchif, 7- j-]iog[lc] []c^, 8- `c]omif, 9- \[f[hijbihch, 10- _nb[gcp[h) (Yc _n [f., 2010).  

Sour]_: S_f` ]igjcf_^ `lig ^cff_l_hn jo\fcmb_^ qilem [m ]cn_^. 
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6. Pb[rm[]oloac][l []tcvcty 

Am j_l nb_ fcn_l[nol_ molp_s, ^cff_l_hn j[lnm i` Manihot 

esculenta b[p_ mig_ mcahc`c][hn jb[lg[]ifiac][f []ncpcnc_m 

fce_ [hncirc^[hn, [hncl[^c][f, [hnc][h]_l, [hnc\[]n_lc[f, 

[hnc`oha[f, [hnc^c[llb_[f [h^ [h[fa_mc] qbcf_ _rnl[]n_^ 

qcnb ^cff_l_hn mifp_hnm (T[\f_ 3). 

6.1 Antcoxc^[nt []tcvcty 

A mno^s q[m ][llc_^ ion ni [h[fst_ [hncirc^[hnm jl_m_hn ch 

Ih^c[h C[mm[p[. Tb_ mno^s `i]om_^ ih nb_ _rnl[]ncih i` 

nin[f jb_hifc] ]ihn_hn, [hnbi]s[hchm [h^ inb_l `f[pihic^m. 

Tbl__ ^cff_l_hn mifp_hnm ([]c^c`c_^ g_nb[hif, g_nb[hif 

[h^ []_nih_) q_l_ om_^ `il nb_ _rnl[]ncih i` nin[f jb_hif 

[h^ [hnbi]s[hchm. Tb_ []c^c`c_^ g_nb[hifc] _rnl[]n 

sc_f^_^ nb_ bcab_mn ko[hncns i` [hnbi]s[hch qb_l_[m 

[]_nih_ _rnl[]n sc_f^_^ nb_ bcab_mn nin[f jb_hif ]ihn_hnm. 

Tb_ [hncirc^[hn [mm[sm ][llc_^ ion ^_gihmnl[n_^ nb[n [ff 

nb_ _rnl[]nm b[p_ _g_la_^ [m aii^ m][p_ha_lm i` `l__ 

l[^c][fm ]ihnlc\on_^ \s H+ cih (22). Ih [ mcgcf[l mno^s, cn q[m 

l_jiln_^ nb[n nb_ [ko_iom f_[` _rnl[]n i` Manihot 

esculenta b[m g[le_^fs ^_]l_[m_^ nb_ jli^o]ncih i` fcjc^ 

bs^lij_lirc^_m ch [ ^im_-^_j_h^_hn g[hh_l. Tb_ _rnl[]n 

moffc]c_hnfs gchcgct_^ nb_ `ilg[ncih i` pif[ncf_ g[le_lm i` 

fcjc^ j_lirc^[ncih mo]b [m _nbsf_h_ qbc]b q[m g_[mol_^ 

omcha a[m ]blig[nial[jbs. Folnb_lgil_, nb_ om_ i` nb_ 

Ffoil_m]_h]_ n_]bhcko_ l_p_[f_^ nb[n nb_ _rnl[]n l_^o]_^ 

nb_ ]_ffof[l jli^o]ncih i` ROS \s []ncp[ncha gihi]sn_m ch 

HL-60 ]_ffm (23). A^^cncih[ffs, nb_ _nb[hifc] f_[` _rnl[]n i` 

M. esculenta _rbc\cn_^ gcf^ DPPH m][p_hacha []ncpcns [h^ 

mcahc`c][hn moj_lirc^_ []ncpcns [a[chmn NBT. Tb_ _rnl[]n 

[fmi mbiq_^ gi^_l[n_ r[hnbch_ irc^[m_ chbc\cncih []ncpcns 

[h^ p_ls fiq j[h]l_[nc] fcj[m_ chbc\cnils jin_hnc[f (24). 

6.2 Antcr[^c][l []tcvcty 

Tb_ [ko_iom f_[` _rnl[]n i` Manihot esculenta mbiq_^ [ 

l_g[le[\f_ [hncl[^c][f []ncpcns. Tb_ _rnl[]n ^_gihmnl[n_^ 

chbc\cnils _ff_]nm [\ion 55% [h^ 49% ch hih-b_[n_^ [h^ 

\icf_^ m[gjf_ l_mj_]ncp_fs. Ih ]igj[lcmih ni [ko_iom 

_rnl[]n i` Pteridium aquilinum, Abelmoschus esculentus, 

Hibiscus acetosella, M. esculenta b[m mbiqh [ g[rcgog 

chbc\cnils _ffc]c_h]s ch [ ]ih]_hnl[ncih ^_j_h^_hn g[hh_l 

qcnbion go]b mcahc`c][hn ^cff_l_h]_. Tb_ jli^o]ncih i` 

chn_lg_^c[n_ j_lirsf [h^ ^cff_l_hn `l__ l[^c][fm \s 

^cff_l_hn _rnl[]nm ch nb_ mno^s q[m g_[mol_^ \s ESR 

n_]bhcko_ omcha POBN [m [ mjch nl[j [a_hn (23). 

6.3 Antc][n]_r []tcvcty 

Tb_ [hnc][h]_l []ncpcns i` ]lo^_ g_nb[hifc] [h^ [ko_iom 

][ffom _rnl[]nm i` Manihot esculenta [a[chmn \l_[mn 

][l]chig[ ]_ff fch_m (MCF7) q[m [fmi _p[fo[n_^. Aa[lim_ 

a_f _f_]nlijbil_mcm [h^ `fiq]snig_nls q[m om_^ ni [mm_mm 

nb_ DNA ^[g[a_ chnirc][n_^ ch \l_[mn ][h]_l ]_ff fch_. Tb_ 

l_mofn mbiq_^ nb[n nb_ g_nb[hifc] [h^ [ko_iom ][ffom 

_rnl[]n i` M. esculenta b[^ ^_gihmnl[n_^ ]sninirc] []ncpcns 

[n nb_ ^im_ i` 0, 2.5, 5, 10, 20 µa/gL \s chbc\cncha nb_ 

aliqnb i` nl_[n_^ \l_[mn ][l]chig[ ]_ffm [m ]igj[l_^ ni 

nb_ ohnl_[n_^ ]_ffm. Dolcha nb_ mno^s, IC50 p[fo_m `il 

g_nb[hifc] [h^ [ko_iom _rnl[]n q_l_ `ioh^ ni \_ 1.43 [h^ 

1.3 l_mj_]ncp_fs (25). 

Sl. 
No. 

Typ_ o` 
]ompoun^ 

N[m_ o` tb_ ]ompoun^ 
Pl[nt p[rt `rom wb_r_ 
_xtr[]t_^/c^_ntc`c_^/

^o]um_nt_^ 

Pro]_ss o` ^_t_]tcon/
csol[tcon/_xtr[]tcon 

R_`_r_n]_ 

1 Afe[fic^m    To\_lm [h^ f_[p_m - 14 

2 
  
  
3 

Gfs]imc^_m 

Lin[omnl[fch A_lc[f j[lnm, liinm HPLC 15,17 
Lchg[lch A_lc[f j[lnm, liinm HPLC 15, 17 

Hs^lirs]iog[lchm Riinm - 15 
Enbsf β-d-

afo]ijsl[himc^_ 
Riin ]iln_r - 16 

4 
  
  
  

Ff[pihic^m 

K[_gj`_lif-3-O-
lonchimc^_ 

 To\_lm [h^ f_[p_m HPLC 16, 21 

Ronch  To\_lm [h^ f_[p_m HPLC 16 
Qo_l]_nch-3-O-

lonchimc^_ 
L_[p_m - 16 

G[ffi][n_]bch Riinm HPLC 17 
5 Pb_hifm Ciog[lch L_[p_m HPLC 21 
    Ciog[lch Riin HPLC 17 
    Aafs]ih_ L_[p_m - 21 
    S]ijif_nch L_[p_m HPLC 15, 21 
    S]ijif_nch Riinm HPLC 17 
    S]ijifch Riinm - 15 
    S]ijifch L_[p_m - 21 
    Cihc`_l[f^_bs^_ Sn_g Cifogh ]blig[nial[jbs 20 
    S]ijif_nch Sn_g Cifogh ]blig[nial[jbs 20 
    Imip[hcffch Sn_g Cifogh ]blig[nial[jbs 20 
    6-D_irsd[][l_o\ch Sn_g Cifogh ]blig[nial[jbs 20 
    Pchil_mchif Sn_g Cifogh ]blig[nial[jbs 20 
    j-Ciog[lc] []c^ Sn_g Cifogh ]blig[nial[jbs 20 
  Fc]omif Sn_g Cifogh ]blig[nial[jbs 20 
    B[f[hijbihch Sn_g Cifogh ]blig[nial[jbs 20 
    Enb[gcp[h Sn_g Cifogh ]blig[nial[jbs 20 
6 C[lin_hic^m â-][lin_h_ L_[p_m Ufnl[pcif_n mj_]nlijbinig_nls 3,18,19 
7 Vcn[gchm pcn[gch A  To\_lm [h^ f_[p_m   14 
    pcn[gch C  To\_lm [h^ f_[p_m   14 
    Vcn[gch E  To\_lm [h^ f_[p_m   14 

T[\l_ 2. Pbsni]b_gcmnls [h^ Bci[]ncp_ ]igjioh^m cmif[n_^ `lig Manihot esculenta 

Sour]_: S_f` ]igjcf_^ `lig ^cff_l_hn jo\fcmb_^ qilem [m ]cn_^. 
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6.4 Antc\[]t_rc[l []tcvcty 

Tb_ _nb[hifc] f_[` _rnl[]n i` Manihot esculenta l_jiln_^ 

[hnc\[]n_lc[f []ncpcns [a[chmn mj_]c`c] \[]n_lc[f mnl[chm 

mo]b [m E. coli (T. Em]b_lc]b, 1885-Ehn_li\[]n_lc[]_[_), 

Klebsiella pneumoniae (S]bli_n_l, 1886-

Ehn_li\[]n_lc[]_[_), Pseudomonas aeruginosa 

(S]bli_n_l, 1872-Pm_o^igih[^[]_[_), Staphylococcus 

aureus (Rim_h\[]b, 1884-Sn[jbsfi]i]][]_[_) and 

Bacillus subtilis (Ebl_h\_la, 1835-B[]cff[]_[_). Tb_ 

_rnl[]n mbiq_^ g[rcgog tih_ i` chbc\cncih i` 8.1gg 

[a[chmn Pseudomonas aeruginosa [n nb_ ]ih]_hnl[ncih 

i` 250 ga/gf [h^ hi chbc\cncih tih_ q[m mbiqh \s nb_ 

_rnl[]n [n [hs ]ih]_hnl[ncih (5, 50, 100, 250 ga/gf) 

[a[chmn E. coli (26). Ih [ mcgcf[l `ch^cha, cn q[m i\m_lp_^ 

nb[n nb_ g_nb[hifc] _rnl[]n i` C[mm[p[ f_[` mbiq_^ 

g[rcgog []ncpcns [a[chmn Staphylococcus aureus \s 

`ilgcha [ tih_ i` chbc\cncih i` 16 gg qbcf_ nb_ f_[mn 

[]ncpcns q[m l_jiln_^ ch nb_ []_nih_ _rnl[]n [a[chmn 

Pseudomonas aeruginosa (2.5 gg) (27). Ahinb_l qile 

ih bs^li_nb[hifc] _rnl[]n i` M. esculenta mbiq_^ nb_ 

_ff_]n ihfs ih P. aeruginosa g_lij_h_g l_mcmn[hn [n nb_ 

]ih]_hnl[ncih i` 500 µa/gL qb_l_[m cn `[cf_^ ni mbiq 

[hs _ff_]n [a[chmn S. aureus (33). 

 

Pl[nt p[rt Solv_nt us_^ Ass[y Pb[rm[]oloac][l []tcons R_`_r_n]_s 

L_[` mn[fe 

  

  

A]c^c`c_^ g_nb[hif 

M_nb[hif 

 A]_nih_ 

In vitro 

  

  

Tb_ []c^c`c_^ g_nb[hifc] _rnl[]n sc_f^_^ bcab_mn 
ko[hncns i` [hnbi]s[hch qb_l_[m []_nih_ _rnl[]n 

sc_f^_^ bcab_mn nin[f jb_hif ]ihn_hnm 

    (22) 

  

 

  

L_[p_m 

  

 Ako_iom 

 
In vitro 

Tb_ [ko_iom f_[` _rnl[]n i` Manihot esculenta b[m 
g[le_^fs ^_]l_[m_^ nb_ jli^o]ncih i` fcjc^ 

bs^lij_lirc^_m ch [ ^im_ ^_j_h^_hn g[hh_l 

   (23) 

 

L_[p_m Enb[hif In vitro 
Tb_ _nb[hifc] f_[` _rnl[]n i` M. esculenta _rbc\cn_^ gcf^ 

DPPH m][p_hacha []ncpcns [h^ mcahc`c][hn moj_lirc^_ 
[]ncpcns [a[chmn NBT. 

   (24) 

L_[p_m 

  

  Ako_iom 

  

In vitro 

  

Ih ]igj[lcmih ni [ko_iom _rnl[]n i` Pteridium 
aquilinum, Abelmoschus esculentus, Hibiscus acetosella, 

M. esculenta b[p_ mbiq_^ [ g[rcgog chbc\cnils 
_ffc]c_h]s ch [ ]ih]_hnl[ncih ^_j_h^_hn g[hh_l 

qcnbion go]b mcahc`c][hn ^cff_l_h]_ 

   (23) 

  

Sn_g Ako_iom     M_nb[hif 
In vitro 

  

Tb_ l_mofn mbiq_^ nb[n nb_ g_nb[hifc] [h^ [ko_iom 
][ffom _rnl[]n i` M. esculenta b[^ ^_gihmnl[n_^ 

]sninirc] []ncpcns [n nb_ ^im_ i` 0, 2.5,5, 10,20 µa/gf \s 
chbc\cncha nb_ aliqnb i` nl_[n_^ \l_[mn ][l]chig[ ]_ffm 

[m ]igj[l_^ ni nb_ ohnl_[n_^ ]_ffm. 

   (25) 

L_[p_m   Enb[hif 
In vitro 

  

Tb_ _rnl[]n mbiq_^ g[rcgog tih_ i` chbc\cncih i` 
8.1gg [a[chmn Pseudomonas aeruginosa [n nb_ 

]ih]_hnl[ncih i` 250 ga/gf [h^ hi chbc\cncih tih_ q[m 
mbiqh \s nb_ _rnl[]n [n [hs ]ih]_hnl[ncih (5, 50, 100, 

250 ga/gf) [a[chmn E. coli 

  

  

   (26) 

L_[p_m  M_nb[hif 
In vitro 

  

Tb_ g_nb[hifc] _rnl[]n i` ][mm[p[ f_[` mbiq_^ 
g[rcgog []ncpcns [a[chmn Staphylococcus aureus \s 

`ilgcha [ tih_ i` chbc\cncih i` 16gg qbcf_ f_[mn []ncpcns 
q[m l_jiln_^ ch nb_ []_nih_ _rnl[]n [a[chmn 

Pseudomonas aeruginosa (2.5 gg) 

(27) 

L_[p_m Hs^li_nb[hif 
In vitro 

  

Hs^li_nb[hifc] _rnl[]n i` M. esculenta mbiq_^ nb_ 
_ff_]n ihfs ih P. aeruginosa g_lij_h_g l_mcmn[hn [n nb_ 

]ih]_hnl[ncih i` 500 µa/gf qb_l_[m cn `[cf_^ ni mbiq 
[hs _ff_]n [a[chmn S. aureus 

(33) 

L_[p_m  Ako_iom 
In vitro 

  

M. esculenta mbiq_^ 60.2% ch   chbc\cncih A. niger [h^ 
68.2% [a[chmn B. theobromae [n nb_ ]ih]_hnl[ncih i` 

75a/L [ft_l 144 blm i` ch]o\[ncih 
   (27) 

L_[p_m   Enb[hif 
In vivo 

  

Tb_ _rnl[]n mbiq_^ [hnc^c[llb_[f []ncpcns \s chbc\cncha 
nb_ chn_mnch[f `foc^ \s 44.44% [n nb_ ^im_ i` 200 ga/ea 
\i^s q_cabn, 22.22 % chbc\cncih [n nb_ ^im_ i` 100 ga/

ea \i^s q_cabn qb_l_[m [ mn[ncmnc][ffs chmcahc`c][hn 
chbc\cnils []ncpcns i` 5.55% q[m ^_gihmnl[n_^ [n nb_ 

^im_ i` 50ga/ea \i^s q_cabn 

   (28) 

  

L_[p_m    Enb[hif 
In vivo 

  

Tb_ _rnl[]n mbiq_^ f_mm_l [h[fa_mc] []ncpcns i` 62.14% 
[n ^im[a_ i` 51.3 ga/ea \i^s q_cabn [h^ 55.9% [n 

bcab_l ^im_ i` 102.6 ga/ea \i^s q_cabn 
   (6) 

L_[p_m 
P_nlif_og _nb_l, 

Enb[hif 

Enbsf []_n[n_ 

In vivo 

  

Tb_ _nbsf []_n[n_ _rnl[]n mbiq_^ bcab_l j_mnc]c^[f 
[]ncpcns i` 95% [n bcab ^im_ [ft_l 48 bl [h^ 97% [n nb_ 

m[g_ ^im_ [ft_l 72 bl nb[h _nb[hif [h^ j_nlif_og _nb_l 
_rnl[]nm 

   (29) 

T[\l_ 3. Pb[lg[]ifiac][f A]ncpcnc_m i` ^cff_l_hn _rnl[]nm i` Manihot esculenta 

Sour]_: S_f`-]igjcf_^ `lig ^cff_l_hn jo\fcmb_^ qilem [m ]cn_^.  
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6.5 Antc`una[l []tcvcty 

Tb_ [hnc`oha[f _ffc][]s i` M. esculenta q[m chp_mnca[n_^ 

[a[chmn j[nbia_hc] `ohac Aspergillus niger (V[h Tc_ab_g, 

1835-Tlc]bi]ig[]_[_) [h^ Botryodiplodia theobromae 

(P[niocff[l^ [h^ L[a_lb_cg, 1892- Binlsimjb[_lc[]_[_). 

Tb_ `ohac q_l_ cmif[n_^ `lig qilh ion no\_lm i` s[g omcha 

[hnc\cinc] [g_h^_^ Pin[ni D_rnlim_ Aa[l. Dcff_l_hn 

]ih]_hnl[ncihm i` nb_ _rnl[]n (25a/L, 50a/L [h^ 75a/L) [h^ 

C[g[t_\ (5a/L, 10a/L) q_l_ om_^ [a[chmn _[]b `ohaom ih 

PDA jf[n_m. Tb_ f_[` _rnl[]n i` M. esculenta ^_gihmnl[n_^ 

p_ls fcnnf_ chbc\cnils _ff_]n [a[chmn \inb nb_ 

jbsnij[nbia_hm ch ]igj[lcmih ni Colocasia esculenta [h^ 

Dioscorea rotundata. M. esculenta mbiq_^ mcahc`c][hn 

60.2% [a[chmn A. niger [h^ 68.2% [a[chmn B. theobromae [n 

nb_ ]ih]_hnl[ncih i` 75a/L [ft_l 144 bl i` ch]o\[ncih (27). 

6.6 Antc^c[rrb_[l []tcvcty 

A mno^s l_jiln_^ nb_ [hnc^c[llb_[f []ncpcns i` _nb[hifc] f_[` 

_rnl[]n i` Manihot esculenta ch Wcmn[l l[nm. Tb_ l[nm q_l_ 

nl_[n_^ qcnb nbl__ ^cff_l_hn ^im_m i` M. esculenta f_[` 

_rnl[]n (50 ga/ea \i^s q_cabn, 100 ga/ea \i^s q_cabn 

[h^ 200 ga/ea \i^s q_cabn). Cb[l]i[f j[mm[a_ n_mn [h^ 

][mnil icf-ch^o]_^ `foc^ []]ogof[ncih g_nbi^ q_l_ om_^ 

`il _r[gchcha nb_ [hnc^c[llb_[f _ffc][]s. Tb_ _rnl[]n 

mbiq_^ [hnc^c[llb_[f []ncpcns \s chbc\cncha nb_ chn_mnch[f 

`foc^ \s 44.44% [n nb_ ^im_ i` 200 ga/ea \i^s q_cabn, 

22.22 % chbc\cncih [n nb_ ^im_ i` 100 ga/ea \i^s q_cabn 

qb_l_[m [ mn[ncmnc][ffs chmcahc`c][hn chbc\cnils []ncpcns i` 

5.55% q[m ^_gihmnl[n_^ [n nb_ ^im_ i` 50 ga/ea \i^s 

q_cabn (28).  

6.7 An[la_sc] []tcvcty 

Tb_ _nb[hifc] f_[` _rnl[]n i` Manihot esculenta [n ^cff_l_hn 

^im_m (12.8 ga/ea \i^s q_cabn, 25.6 ga/ea \i^s q_cabn, 

51.3 ga/ea \i^s q_cabn, 102.6 ga/ea \i^s q_cabn) 

mbiq_^ [ l_^o]ncih i` j[ch ch gc]_ nb[n q[m ch^o]_^ \s 

0.6% []_nc] []c^. Tb_ [h[fa_mc] jiq_l q[m bcab_mn [n 25.6 

ga/ea \i^s q_cabn ]ih]_hnl[ncih mbiqcha [ 73.94% 

ch]l_[m_ ch qlcnbcha jlin_]ncih. Soljlcmchafs, nb_ _rnl[]n 

mbiq_^ f_mm_l [h[fa_mc] []ncpcns i` 62.14% [n [ ^im[a_ i` 

51.3 ga/ea \i^s q_cabn [h^ 55.9% [n [ bcab_l ^im_ i` 

102.6 ga/ea \i^s q_cabn (6). 

6.8 P_stc]c^[l []tcvcty 

Tb_ f_[` _rnl[]n i` Manihot esculenta q[m `ioh^ ni \_ 

bcabfs nirc] [a[chmn nb_ l_^ `fiol \__nf_ (Tribolium 

castaneum) qbc]b cm [ qilf^qc^_ j_mn i` mnil_^ `ii^ 

al[chm. Ernl[]nm q_l_ jl_j[l_^ ch nbl__ ^cff_l_hn mifp_hnm 

(j_nlif_og _nb_l, _nb[hif [h^ _nbsf []_n[n_) [h^ q_l_ 

n_mn_^ `il j_mnc]c^[f []ncpcns [n ^cff_l_hn ]ih]_hnl[ncihm 

(150 jjg, 300 jjg, 500 jjg) [n nbl__-ncg_ chn_lp[fm (24 

bl, 48 bl, 72 bl). Aff nbl__ _rnl[]nm b[p_ mbiqh jligcmcha 

giln[fcns l[n_ i` j_mnm ch [ ^im_ [h^ ncg_ ^_j_h^_hn 

g[hh_l. Aft_l 24 bl, _nbsf []_n[n_ mbiq_^ bcab_mn 

giln[fcns (82%, 89% [h^ 93% [n 150, 300 [h^ 500 jjg) 

[h^ j_nlif_og _nb_l _rnl[]n mbiq_^ f_mm_l giln[fcns (50%, 

70% [h^ 83% [n 150, 300 [h^ 500 jjg). Wb_l_[m _nb[hif 

_rnl[]n mbiq_^ g_^cog giln[fcns (62%, 78%, 87% [n 150, 

300 [h^ 500 jjg). Tb_ _nbsf []_n[n_ _rnl[]n mbiq_^ 

bcab_l j_mnc]c^[f []ncpcns i` 95% [n [ bcab ^im_ [ft_l 48 bl 

[h^ 97% [n nb_ m[g_ ^im_ [ft_l 72 bl nb[h _nb[hif [h^ 

j_nlif_og _nb_l _rnl[]nm (29). 

 Tb_ _rcmncha fcn_l[nol_ l_f[n_^ ni Manihot esculenta 

mbiq_^ nb[n nb_s chpifp_ mno^c_m ih [ j[lnc]of[l \cifiac][f 

jlij_lns il cnm _ff_]n [a[chmn [ j[lnc]of[l ^cm_[m_. Bon [ 

jl_]cm_ [h^ ch-^_jnb l_pc_q i` nb_ ch^ca_hiom om_m, 

jbsni]igjioh^m jl_m_hn [h^ nb_cl l_f[ncihmbcj qcnb 

jb[lg[]ifiac][f _ffc][]c_m cm hin ^ih_. Tbcm mno^s b[m nlc_^ 

ni [^^l_mm [ff nb_ jlimj_]nm qcnb [ mj_]c[f `i]om ih 

m]c_hnc`c][ffs p[fc^[n_^ om_m, m]l__h_^ [h^ cmif[n_^ 

g_n[\ifcn_m [h^ nb_l[j_onc] jlij_lnc_m. Flig nb_ 

fcn_l[nol_ mno^s, cn cm q_ff oh^_lmnii^ nb[n ^cff_l_hn j[lnm i` 

nb_ jf[hn b[p_ `ifefil_ om_m [h^ g[hs i` nb_g [l_ 

_pc^_hnc[ffs jlip_^. M. esculenta b[m n_mnc`c_^ 

jbsni]b_gc][fm fce_ [fe[fic^m, `f[pihic^m, jb_hifm, 

n[hhchm, n_lj_hic^m, [hnbl[kochih_m, jbfi\[n[hhchm, 

m[jihchm, l_^o]cha moa[lm [h^ [hnbli]s[himc^_m ch 

^cff_l_hn mifp_hnm. Mimn i` nb_ jbsni]igjioh^m jl_m_hn ch 

nb_ jf[hn [l_ c^_hnc`c_^ `lig M. esculenta mn_g 

(]ihc`_l[f^_bs^_, cmip[hcffch, 6-^_irsd[][l_o\ch, 

m]ijif_nch, mslcha[f^_bs^_, jchil_mchif, j-]iog[lc] []c^, 

`c]omif, \[f[hijbihch, _nb[gcp[h), M. esculenta f_[p_m 

(]iog[lch, m]ijifch, m]ijif_nch, [afs]ih_ [h^ `f[pihic^m 

h[g_fs K[_gj`_lif-3-O-lonchimc^_ [h^ lonch) (20). Tb_ 

jf[hn b[m ^cmjf[s_^ [ mj_]nlog i` g_^c]ch[f \_h_`cnm 

ch]fo^cha [hncirc^[hn, [hncl[^c][f, [hnc][h]_l, 

[hnc\[]n_lc[f, [hnc`oha[f, [hnc^c[llb_[f, j_mnc]c^[f [h^ 

[h[fa_mc]. 
 

Con]luscon 

Tb_ `ch^cham mj_]c`s nb[n jf[hnm [l_ _h^iq_^ qcnb om_`of 

jlij_lnc_m nb[n ][h \_ b[lh_mm_^ ch_rj_hmcp_fs. 

Niq[^[sm, jf[hn-\[m_^ jli^o]nm [l_ ch bcab_l ^_g[h^ 

\_][om_ i` nb_ `[]n nb[n mshnb_nc][ffs ^_lcp_^ jli^o]nm 

jimm_mm nb_ ][j[]cns ni fomn_l [ b[lg`of cgj[]n ih bog[hm 

[m q_ff [m ih nb_ _hncl_ _]imsmn_g. Tbcm l_pc_q ch^c][n_m 

nb[n Manihot esculenta cm [ f_mm []ehiqf_^a_^ g_^c]ch[f 

jf[hn b[pcha _hilgiom honlcncih[f [m q_ff [m 

jb[lg[]_onc][f jlij_lnc_m. Aff nb_ l_m_[l]b_m b[p_ 

m]c_hnc`c][ffs g[hc`_mn_^ nb_ om_ i` nb_ jf[hn ch `ife 

g_^c]ch[f jl[]nc]_ ch ^cff_l_hn j[lnm i` nb_ qilf^. Hiq_p_l, 

nb_l_ [l_ mncff g[hs nl[^cncih[f om_m i` nbcm jf[hn qbc]b 

h__^m ^_n[cf_^ m]c_hnc`c] `ch^cha mi nb[n [ ]f_[l [h^ 

a_hoch_ p[fc^[ncih i` nb_ om_m cm _mn[\fcmb_^. Mil_ip_l, 

nb_ \ci[]ncp_ ]igjioh^m cmif[n_^ `lig nb_ jf[hn [fmi 

l_kocl_ [h _f[\il[ncp_ jb[lg[]ifiac][f m]l__hcha `il nb_cl 

jin_hn \cifiac][f jlij_lnc_m. Tb_l_ cm [fmi [ f[]e i` 

ch`ilg[ncih ih nb_ m[`_ns [mj_]n i` nb_ jf[hn qbc]b ola_m 

`il j_l`ilgcha nirc]ifiac][f mno^c_m ih _rnl[]nm, [h^ 

cmif[n_^ m_]ih^[ls g_n[\ifcn_m `lig M. esculenta. 
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