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A\str[]t 

Tb_ b_[fnb \_h_`cnm [h^ honlcncih[f p[fo_ i` j[qj[q il j[j[s[ (Carica 

papaya Lchh.) [l_ q_ff _mn[\fcmb_^. Tb_ _hncl_ j[j[s[ jf[hn—ch]fo^cha nb_ 

f_[p_m, `locn, \[le, liin, doc]_, m__^m [h^ f[n_r - cm om_^ `il ^c_n[ls, g_^c]ch[f 

[h^ inb_l joljim_m. Hiq_p_l, j[j[s[ m__^m [l_ nb_ oh^_l-_rjficn_^ j[ln 

mch]_ nb_s [l_ nsjc][ffs m__h [m q[mn_ [ft_l nb_ _^c\f_ `locnm b[p_ \__h 

jli]_mm_^ [h^ ]ihmog_^. H_h]_, nb_ [cg i` nbcm l_pc_q cm ni ^i]og_hn nb_ 

honl[]_onc][f [h^ nb_l[j_onc] jin_hnc[f i` Carica papaya m__^m qcnb [ pc_q 

i` _hb[h]cha cnm jlimj_]n ch ^loa ^_p_fijg_hn.  Tb_ `iffiqcha ncnf_ m_[l]b 

]lcn_lc[ q_l_ om_^ “Carica papaya” OR “P[j[s[” OR “P[qj[q OR C. j[j[s[” 

AND “m__^” OR “m__^ icf”; qbcf_ “`locnm OR f_[p_m OR mn_g OR liin OR doc]_ 

OR f[n_r” q_l_ _r]fo^_^. Tb_ [lnc]f_m om_^ `il nbcm l_m_[l]b q_l_ fcgcn_^ ni 

nb_ ilcach[f l_m_[l]b [lnc]f_m [h^ nbim_ qlcnn_h ch Ehafcmb L[hao[a_ 

ihfs.  Tb_ m__^m qbc]b [l_ ift_h m__h [m q[mn_ jli^o]nm iff_l ]iohnf_mm 

jimmc\cfcnc_m `il ^_p_fijcha h_q honlcncih[f mojjf_g_hnm [h^ g_^c]ch_m ^o_ 

ni nb_ boa_ pcn[f gc]lihonlc_hnm [h^ [ p[lc_ns i` m_]ih^[ls g_n[\ifcn_m nb[n 

b[p_ \__h l_jiln_^ ni \_ _g\_^^_^ ch nb_g. P[j[s[ m__^m ]ihn[ch 

\_h_`c]c[f jbsni]b_gc][fm mo]b [m ][lin_hic^m, `f[pihic^m, [fe[fic^m, 

jbsnimn_lifm [h^ ni]ijb_lifm. Tb_m_ mo\mn[h]_m, b[p_ chnlcaocha 

honl[]_onc][f ko[fcnc_m [h^ [l_ cgjiln[hn ch nb_ nl_[ng_hn [h^ [g_fcil[ncih 

i` m_p_l[f g_^c][f ^cmil^_lm. B_htsf afo]imchif[n_m, ][lc]ch, `[nns []c^m, ]lo^_ 

`c\l_, ][lj[ch_, afo]inlij[_ifch, \_htsf cminbci]s[h[n_, ]lo^_ jlin_ch, \_htsf 

nbciol_[, b_hnlc[]ihn[h_, ß-mcnimnlif [h^ _htsg_m (gslimch[m_ [h^ j[j[ch) 

q_l_ ^cm]ip_l_^ [m honlcncih[f ]igjih_hnm ch j[j[s[ m__^m. P[j[s[ m__^m 

g[s \_ om_^ g_^c]ch[ffs [m [hncirc^[hn, [hnc^c[\_nc], [hnc-of]_lia_hc], [hnc-

fcp_l ]cllbimcm [h^ g_hmnlo[f ]s]f_ gi^of[nil.  

 

K_ywor^s  

Carica papaya; honlcncih[f p[fo_; [hnc^c[\_nc]; [hnb_fgchnbc]; h_jblijlin_]ncp_  

 

Intro^u]tcon 

Carica papaya Lchh. cm [ nlijc][f `locn ch^ca_hiom ni M_rc]i, Bl[tcf [h^ 

P[h[g[ ch C_hnl[f Ag_lc][ (1-2). Tb_l_ [l_ hog_liom ]iggih h[g_m `il 

Carica papaya, ch]fo^cha j[j[s[, j[qj[q, g[g[i, ]bc]bjo, j[jcn[ [h^ 

g_fih nl__ (3). P[qj[q cm ehiqh [m "c\_j_," "ieq_l_" [h^ "aq[h^[" ch 

Nca_lc[ \s nb_ Yilo\[, Ia\i [h^ H[om[ nlc\_m l_mj_]ncp_fs (4). Wcnb 4 a_h_l[ 

qilf^qc^_, nb_ gimn hin[\f_ `locn ch nb_ Caricaceae `[gcfs cm j[j[s[ (Fca. 1). 

Ih Ih^c[, nb_ a_hom Carica Lchh. cm ]b[l[]n_lct_^ \s 4 mj_]c_m; nb_ gimn 

jijof[l [h^ ]iggihfs aliqh cm C. papaya Lchh. (5). In cm qc^_fs l_hiqh_^ `il 

cnm `ii^, ^c_n[ls [h^ g_^c]ch[f \_h_`cnm qilf^qc^_ (6). C. papaya m__^m [l_ 
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 2   ADEOYE  ET AL 

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

omo[ffs nchs, \f[]e, mjb_lc][f [h^ ]i[n_^ qcnb [ a_f[nchiom 

[lcf; biq_p_l, nbcm g[s p[ls []]il^cha ni mj_]c_m (7).   

Oh]_ nb_ _^c\f_ `locnm i` C. papaya b[p_ \__h jli]_mm_^ 

[h^ ]ihmog_^, nb_ m__^m [l_ nsjc][ffs ]ihmc^_l_^ [m q[mn_ 

jli^o]nm (8). C. papaya m__^ cm \_]igcha gil_ jijof[l 

^o_ ni cnm nb_l[j_onc] jlij_lnc_m (6). In ][h \_ _[n_h [h^ 

b[m [ mjc]s [h^ joha_hn `f[piol. In cm i]][mcih[ffs 

jofp_lct_^ [h^ oncfct_^ [m [h [fn_lh[ncp_ ni \f[]e j_jj_l 

(9). Cihmogjncih i` nb_ m__^ iff_lm [h ch_rj_hmcp_, m[`_, 

h[nol[f, _[mcfs []]_mmc\f_ gihinb_l[js [h^ jl_p_hncp_ 

g_nbi^ [a[chmn chn_mnch[f j[l[mcnimcm. Tb_ m__^m ]ihn[ch 

\_htsfcminbci]sh[n_, nb_ g[ch [hncb_fgchnbc] (Fca. 2). 

B_htsf afo]imchif[n_m, ][lc]ch, `[nns []c^m, ]lo^_ `c\l_, 

][lj[ch_, 1,2,3,4-n_nl[bs^lijslc^ch-3-sf-i]n[hi[n_, 

afo]inlij[_ifch, \_htsf cminbci]s[h[n_, ]lo^_ jlin_ch, 

\_htsf nbciol_[, b_hnlc[]ihn[h_, ß-mcnimnlif [h^ _htsg_m 

(gslimch[m_ [h^ j[j[ch) [l_ `ioh^ ch j[j[s[ m__^m (10). 

P[j[s[ m__^m [l_ om_^ g_^c]ch[ffs [m [ ][lgch[ncp_, 

[hnb_fgchnc]m. Tb_m_ [l_ om_^ ch g_hmnlo[f ]s]f_ 

mncgof[ncih [h^ b[p_ [hnc-`_lncfcns, [hnc-cgjf[hn[ncih [h^ 

[\ilnc`[]c_hn ]b[l[]n_lcmnc]m. Tb_ m__^m [fmi qile [m g[f_ 

`_lncfcns chbc\cnil, [ ]iohn_lcllcn[hn [h^ [l_ om_^ ch nb_ 

nl_[ng_hn i` fcp_l ]cllbimcm (11, 12). P[j[s[ m__^'m 

[hnb_fgchnc] jlij_lnc_m b[p_ jlcg[lcfs \__h fche_^ ni nb_ 

[fe[fic^ ][lj[ch_ [h^ nb_ \_htsf nbciol_[ (13). B_htsf 

cminbci]s[h[n_ (BITC) b[m \__h ^cm]ip_l_^ ni \_ nb_ gimn 

_ff_]ncp_ \ci[]ncp_ ]igjioh^ ch C. papaya m__^m. In ][h 

jin_hnc[ffs b[lg nb_ _h^ig_nlcog, ]ihm_ko_hnfs 

l_h^_lcha nb_ on_lom ch`_lncf_ [h^ h_a[ncp_fs [ff_]ncha 

cgjf[hn[ncih (14).  

 Tb_ pcn[f gc]lihonlc_hnm [h^ [ p[lc_ns i` m_]ih^[ls 

g_n[\ifcn_m [l_ [\oh^[hn ch C. papaya m__^m b[p_ \__h 

]l_^cn_^ qcnb cnm nb_l[j_onc] om_m. Tb_ j[j[s[ m__^m [l_ 

jligcmcha honl[]_onc][fm qcnb [hnc-^c[\_nc], [hnc-

ch`f[gg[nils, [hnc-`_lncfcns, [hnc-nogiol, h_jblijlin_]ncp_ 

[h^ b_j[nijlin_]ncp_ [a_hnm. Tb_l_`il_, nbcm l_pc_q [cg_^ 

[n bcabfcabncha nb_ honlcncih[f p[fo_m, jb[lg[]ifiac][f 

om_m, ]b_gc][f ]igjimcncih, jlimj_]ncp_ om_m i` j[j[s[ 

m__^m [h^ j[j[s[ m__^ icf.  

Fca. 1. C. papaya `locn qcnb nb_ m__^m. 

Fca. 2. Cigjioh^m cmif[n_^ `lig C. papaya m__^m. 
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M[t_rc[ls [n^ M_tbo^s 

R_m_[l]b [lnc]f_m q_l_ ^iqhfi[^_^ `lig ^[n[\[m_m mo]b 
[m S]ijom, Po\M_^, W_\ i` S]c_h]_ [h^ aiiaf_ m]bif[l. 

Tb_ e_sqil^m om_^ `il m_[l]bcha nb_ [jjlijlc[n_ [lnc]f_m 

l_f[n_^ ni nb_ ncnf_ q_l_ “Carica papaya” il “P[j[s[” il 

“P[qj[q” il “C. papaya” AND “m__^” OR “m__^ icf”, 

biq_p_l, “`locnm, f_[p_m, mn_g, liin, doc]_, f[n_r” q_l_ 

_r]fo^_^. Tb_ [lnc]f_m om_^ `il nbcm l_m_[l]b q_l_ fcgcn_^ 

ni nb_ ilcach[f l_m_[l]b [lnc]f_m [h^ nbim_ qlcnn_h ch 

Ehafcmb L[hao[a_ ihfs.   

 

R_sults [n^ Dcs]usscon  

Nutrctcon[l V[lu_ o` C. papaya S__^  

C. papaya m__^m b[p_ \__h mbiqh ni ]ihn[ch 25-33% fcjc^, 

29-30% ]lo^_ jlin_ch, 14-19% ][l\ibs^l[n_, 7.8-9% ]lo^_ 

`c\l_, 9-11 % ]lo^_ [mb. C. papaya m__^m b[p_ \__h 

l_jiln_^ ni ]ihn[ch mi^cog, jin[mmcog, jbimjbilom, clih, 

][f]cog [h^ g[ah_mcog f_p_fm nb[n l[ha_ `lig 9.00 ni 

98.33 ga/100 a, 13.70 ni 244.37 ga/100 a, 9.00 ni 1156.00 

ga/100 a, 0.17 ni 26.58 ga/100 a, 2.52 ni 1821.00 ga/100 a 

[h^ 0.52 ni 93.17 ga/100 a l_mj_]ncp_fs (10,15-19). 

Vcn[gchm [h^ gch_l[fm [l_ h__^_^ `il ijncg[f 

jbsmcifiac][f [h^ g_n[\ifc] jli]_mm_m. Ilih, ]ijj_l [h^ 

tch] ]ihn_hnm i` j[j[s[ m__^m q_l_ al_[n_l nb[h 

q[n_lg_fih m__^m. Lce_qcm_, nb_ g[ah_mcog f_p_f i` nb_ 

q[n_lg_fih m__^m cm qcnbch nb_ l[ha_ l_jiln_^ `il j[j[s[ 

m__^m, qbcf_ nb_ clih ]ihn_hn i` g_fih m__^m l_jiln_^ [m 

_[lfc_l q[m bcab_l nb[h nb_ clih ]ihmncno_hn i` j[j[s[ 

m__^m (16). A^^cncih[ffs, cn q[m mbiq_^ nb[n j[qj[q m__^m 

]ihn[ch_^ \_n[ ][lin_h_ (65.64 IU/100a), hc[]ch (0.26 

ga/100a), nbc[gch_ (0.05 ga/100a) [h^ pcn[gch C (111.73 

ga/100a) (17).  Tb_ m__^ ]i[n b[m [ ]igj[l[ncp_fs fiq 

gicmnol_ f_p_f, \on mcahc`c][hnfs bcab_l [mb ]ihn_hn. Tb_ 

m__^ ]i[n jlipc^_m \inb fcp_mni]e [h^ bog[hm qcnb [ aii^ 

miol]_ i` jlin_ch [h^ `c\l_, \_][om_ mno^c_m b[p_ mbiqh 

nb[n cn b[m [ l_f[ncp_fs bcab_l jlin_ch [h^ ]lo^_ `c\l_ 

]ihn_hn. Dc_n[ls `c\l_m ][h l_^o]_ ]bif_mn_lif f_p_fm [h^ 

_fcgch[n_ nirchm `lig nb_ ^ca_mncp_ msmn_g (20).  Wb_h 

]igj[l_^ ni icf, nb_ m__^ ]i[n b[m [ gi^_mn `[n ]ihn_hn 

[h^ _h_las p[fo_. Hog[hm ][h a_n [ff nb_ _h_las nb_s h__^ 

`lig nb_ m__^ ]i[n \s ]ihmogcha hi gil_ nb[h 1000 a i` cn 

_[]b ^[s. P[j[s[ m__^m [l_ mcahc`c][hn ch bog[h ^c_nm 

\_][om_ nb_s b[p_ honl[]_onc][f \_h_`cnm [h^ [l_ `off i` 

pcn[gchm [h^ g[]lihonlc_hnm. Tb_ m__^m' bcab `[n, jlin_ch 

[h^ ][l\ibs^l[n_ ]ihn_hn g[e_ nb_g mocn[\f_ [m 

mojjf_g_hn ni _rcmncha _h_las miol]_m `il oh^_lhiolcmb_^ 

bog[h jijof[ncihm [h^ [hcg[f `__^mni]e (21).  

Pbsni]b_gc][fm mo]b [m ][lin_hic^m, jbsnimn_lifm, 

ni]ijb_lifm [h^ jb_hifc]m [l_ [\oh^[hn ch j[j[s[ m__^m. 

Ih a_h_l[f, jbsni]b_gc][fm b[p_ [ p[lc_ns i` [^p[hn[a_iom 

`_[nol_m, ch]fo^cha nb_ chbc\cncih i` nogiol aliqnb, 

jlin_]ncih [a[chmn ]_ffof[l chdols [h^ fiq_lcha nb_ 

ch]c^_h]_ i` hih-]iggohc][\f_ ^cm_[m_m (22). Agchi 

[]c^m [l_ ehiqh ni \_ [\oh^[hn ch j[j[s[ m__^m; b_h]_ cn 

][h \_ _rjfil_^ ch `__^ `ilgof[ncihm (10).  

 

 

Nutrctcon[l, cn^ustrc[l [n^ pb[rm[]oloac][l v[lu_ o`      

C. papaya s__^ ocl 

C. papaya m__^ icf b[m [ bo_ nb[n l[ha_m `lig fcabn ni ^[le 

s_ffiq. Tb_ icf b[m [ jH i` 5.6, g_fncha jichn i` 47 0C, 

0.22% gicmnol_ ]ihn_hn, 0.6% ]lo^_ `c\l_, _h_las p[fo_ i` 

525 e][f/100 a, m[jihc`c][ncih p[fo_ i` 32.9 (ga KOH/a), 

`l__ `[nns []c^ i` 0.278 (ga KOH/a), 0.451 µM/a 

nbci\[l\cnol[n_ p[fo_ [h^ l_`l[]ncp_ ch^_r i` 1.47 (23, 24). 

P[j[s[ m__^ icf b[m `ioh^ cnm [jjfc][ncihm ch ch^omnlc[f, 

jb[lg[]_onc][f [h^ \ci`o_f jli^o]ncih. Tb_ bcab _h_las 

p[fo_ i` C. papaya m__^ icf gcabn g[e_ cn mocn[\f_ `il om_ 

[m \ci`o_f (24). Pli^o]nm g[^_ `lig j[j[s[ m__^ icf [l_ 

g[le_n_^ [m ]img_nc]m [h^ [l_ omo[ffs om_^ [m 

[hncirc^[hnm, mech _r`ifc[nilm [h^ fcabn_hcha ]l_[g (15). 

P[j[s[ m__^m icf cm om_^ [m [ g_^c][ncih `il mc]ef_ ]_ff 

cffh_mm [h^ jli\f_gm fche_^ ni nb_ jicmihcha. Tb_ `l__ `[nns 

[]c^ p[fo_ i` nb_ m__^ icf cm l[nb_l fiq, ch^c][ncha cn ^i_m 

hin _[mcfs ai l[h]c^, \_][om_ i` nb_ h[nol_ i` `l__ `[nns 

[]c^m (18, 24). Tb_ icf b[m [ fiq nbci\[l\cnol[n_ p[fo_, 

qbc]b moaa_mnm nb[n nb_ fcjc^ j_lirc^[ncih ch nb_ icf cm fiq, 

ch^c][ncha nb[n cn ]ihn[chm bcab [giohn i` [hncirc^[hnm. 

Tb_l_`il_, nb_ icf gcabn mbc_f^ ]_ffm `lig irc^[ncp_ ^[g[a_ 

(24). Tb_ icf cm bcab ch if_c] []c^ [h^ nlc[]sfafs]_lif. Of_c] 

[]c^ [h^ inb_l cgjiln[hn `[nns []c^m, mo]b [m fcjijbcfc] 

jifsjb_hifm. Of_c] []c^ cm l_hiqh_^ `il cnm [hnc-

ch`f[gg[nils jlij_lnc_m [h^ g[s jin_hnc[ffs ]ih`_l 

\_h_`c]c[f _ff_]nm ih nogiol-l_f[n_^ a_h_m (25). Tb_l_ [l_ 

`olnb_l l_jilnm i` j[fgcnc], [l[]bc^c], fchif_hc], [h^ mn_[lc] 

[]c^m ch nb_ m__^m. Cigj[l_^ ni inb_l icf m__^m, j[j[s[ 

m__^m [l_ gil_ _]ihigc][ffs [jj_[fcha `il ch^omnlc[f om_ 

^o_ ni nb_cl bcab fcjc^ ]ihn_hn (21).  In cm [ aii^ miol]_ i` 

ohm[nol[n_^ `[nns []c^m; cnm honlcncih[f p[fo_m [l_ 

]igj[l[\f_ ni ifcp_ icf (25). B_`il_ j[j[s[ m__^ icf cm 

]igg_l]c[ffs om_^ ch `ii^ g[le_nm il nb_ `ii^ ch^omnls, 

gil_ l_m_[l]b qcff \_ h__^_^ ni ^_n_lgch_ qb_nb_l cn cm 

_^c\f_. Hiq_p_l, j[j[s[ m__^ icf cm [ al_[n ijncih `il om_ 

ch nb_ ch^omnlc_m ^o_ ni cnm nlc[]sfafs]_lif jli`cf_ [h^ `[nns 

[]c^ ]ihn_hn (T[\f_ 1). Tbcm ]iof^ cgg_^c[n_fs ]ihnlc\on_ 

ni nb_ l_om_ [h^ l_]s]f_ i` [ mcahc`c][hn hog\_l i` nb_ 

m__^m, ]ihm_ko_hnfs l_^o]cha [ali q[mn_ ih [ afi\[f 

m][f_.   

Pb[rm[]oloac][l v[lu_ o` C. papaya s__^  

P[j[s[ m__^m [l_ ]ihmc^_l_^ [m jligcmcha honl[]_onc]m, 

mno^c_m b[p_ mbiqh nb[n cn b[m jb[lg[]ifiac][f jin_hnc[f 

ch nb_ `iffiqcha [l_[m.  

Antidiabetic Potential   

In b[m \__h l_jiln_^ nb[n j[j[s[ m__^m b[p_ al_[n 

jin_hnc[f ch g[h[acha ^c[\_n_m (T[\f_ 2). R_jilnm [l_ ih 

nb_ mcahc`c][hn [hnc^c[\_nc] []ncpcns i` _nbsf []_n[n_ 

`l[]ncih i` nb_ ]lo^_ _rnl[]n i` C. papaya m__^m (CPS) 

nblioab in vitro chbc\cncih i` chn_mnch[f α-afo]imc^[m_ [h^ α

-[gsf[m_ qb_h ]igj[l_^ ni inb_l `l[]ncihm (29). Wb_h 

nb_m_ _htsg_m [l_ chbc\cn_^, ihfs [ mg[ff [giohn i` 

afo]im_ cm [\mil\_^ chni nb_ \fii^mnl_[g, jl_p_hncha [ 

jimn-g_[f jf[mg[ afo]im_ ch]l_[m_ (31). Tb_s l_jiln_^ 

nb[n mo\-`l[]ncih K b[^ fiq IC50 p[fo_m [h^ gi^_l[n_fs 

chbc\cn_^ α-afo]imc^[m_ [h^ α-[gsf[m_ (29). Folnb_lgil_, 

g_n[\ifcn_m ch CPS gcabn ]ihm_lp_ nb_ `oh]ncih i` \_n[-
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]_ff i` j[h]l_[m [h^ l_jl_mm nb_ []ncihm i` α-[gsf[m_ [h^ 

α-afo]imc^[m_ (28). A mcahc`c][hn bsjiafs]_gc] _ff_]n b[m 

[fmi \__h [nnlc\on_^ ni `f[pihic^m, ko_l]_nch, mn_lic^m, 

kochih_m [h^ e[_gj`_lif nblioab nb_ l_a_h_l[ncih i` 

j[h]l_[nc] \_n[ ]_ffm [h^ ch]l_[m_^ chmofch jli^o]ncih. 

H_r[^_][hic] []c^, g_nbsf _mn_l, 11-i]n[^_]_hic] []c^, 

g_nbsf _mn_l, h-b_r[^_][hic] []c^ [h^ if_c] []c^ q_l_ 

`ioh^ ni \_ nb_ g[ch [hnc^c[\_nc] ]igjih_hnm ch CSE, [h^ 

cn cm bsjinb_mct_^ nb[n nb_m_ mo\mn[h]_m ]iof^ []n ch 

]ihdoh]ncih ni b[p_ [hnc^c[\_nc] _ff_]nm (28). In q[m 

l_jiln_^ nb[n [hnc^c[\_nc] _ff_]nm i` 400 ga/ea \.q. i` 

[ko_iom CPS ih [ffir[h-ch^o]_^ ^c[\_nc] l[nm (26). Tb_s 

l_jiln_^ nb[n j[j[s[ m__^ _rnl[]n l_mnil_^ ec^h_s [h^ 

fcp_l `oh]ncihm ni hilg[f l[n_ nb[n cm ]igj[l[\f_ ni nbim_ 

i` hih-^c[\_nc] l[nm. Bci]b_gc][f j[l[g_n_lm q_l_ 

mcahc`c][hnfs [fn_l_^ ch nb_ ohnl_[n_^ ^c[\_nc] alioj. In q[m 

l_jiln_^ nb[n [hnc^c[\_nc] jin_hnc[f i` 100 [h^ 200 ga/ea 

i` C. papaya m__^m ih mnl_jnitini]ch-ch^o]_^ ^c[\_nc] 

g[f_ Sjl[ao_-D[qf_s l[nm (27). Tb_s l_jiln_^ nb[n cn 

mcahc`c][hnfs l_^o]_^ \fii^ afo]im_, _f_p[n_^ fcp_l 

_htsg_m [h^ fcjc^ jli`cf_m ch [hcg[f gi^_f. 

 Nephroprotective Potential   

Tb_ j[j[s[ m__^ _rnl[]n (PSE) b[m ^_gihmnl[n_^ 

h_jblijlin_]ncp_ jlij_lnc_m (T[\f_ 3). M_nb[hifc] j[j[s[ 

m__^ _rnl[]n ^im_, ^_j_h^_hnfs chbc\cn_^ KBlO3-ch^o]_^ 

h_jblinirc]cns ch l[nm, nbcm ^_gihmnl[n_m nb_ jlin_]ncp_ 

_ff_]nm i` j[j[s[ m__^m. In q[m l_jiln_^ nb[n 600 ga/ea 

\.q. i` g_nb[hifc] PSE [g_fcil[n_^ jin[mmcog \lig[n_-

ch^o]_^ h_jblinirc]cns (32). Ihp_mnca[ncihm [l_ ih nb_ 

h_jblijlin_]ncp_ lif_ i` _nb[hifc] j[j[s[ m__^ _rnl[]n ch 

Sqcmm [f\chi gc]_, omcha 10 ga/ea/^[s ]cmjf[nch ni ch^o]_ 

h_jblimcm [h^ 100 ga/ea/^[s _nb[hifc] PSE ni jlin_]n 

[a[chmn ]cmjf[nch-ch^o]_^ h_jblinirc]cns (33).  

 Tb_ _nb[hifc] PSE _rnl[]n mcahc`c][hnfs cgjlip_ fcp_l 

[h^ ec^h_s `oh]ncihm. In q[m [fmi l_jiln_^ nb_ 

h_jblijlin_]ncp_ _ff_]nm i` [ko_iom PSE ih j[l[]_n[gif-

ch^o]_^ h_jblinirc]cns ch l[nm (34). Tb_ l_mofnm i` nb_cl 

chp_mnca[ncih ^_gihmnl[n_^ nb[n ^[cfs jl_-nl_[ng_hn qcnb 

500 ga/ea [h^ 750 ga/ea PSE `il 7 ^[sm iff_l_^ 

h_jblijlin_]ncih ch nb_ j[l[]_n[gif l_h[f-^[g[a_^. Tb_ 

_rnl[]n l_p_lm_^ nb_ ]b[ha_m a_h_l[n_^ ch ec^h_s 

mnlo]nol_, jlin_]ncha [a[chmn nb_ b[lg`of _ff_]nm i` 

Nutrc_nts Fun]tcon R_`_r_n]_ 

Minerals     

Si^cog Cih^o]ncih i` h_lp_ cgjofm_m, gom]f_ ]ihnl[]ncih, g[chn_h[h]_ i` `foc^m [h^ gch_l[f 
\[f[h]_ 

(10, 16, 19) 

Pin[mmcog R_aof[ncih i` b_[ln `oh]ncih [h^ q[n_l l_n_hncih (10, 16, 19) 

Pbimjbilom Igjiln[hn `il aliqnb, l_j[cl, [h^ g[chn_h[h]_ i` ]_ffm (10, 17, 19) 

Ilih Filg[ncih i` b[_giafi\ch, gsiafi\ch, nl[hm`_llch [h^ inb_l b_gijlin_chm (10, 16) 

C[f]cog Bih_ `ilg[ncih, gom]f_ ]ihnl[]ncih, \fii^ ]finncha [h^ l_aof[ncih i` bilgih_ []ncihm (10, 16, 19) 

M[ah_mcog C[l\ibs^l[n_ g_n[\ifcmg, _hb[h]_g_hn i` chmofch [h^ afo]im_ f_p_fm ch ^c[\_nc]m (10, 16, 19) 

Cijj_l M[chn_h[h]_ i` chn_alcns i` ]ihh_]ncp_ ncmmo_m (16, 19) 

Zch] Wioh^ b_[fcha, \iimncha i` cggoh_ msmn_g, l_aof[ncih i` a_h_ _rjl_mmcih [h^ 
g_n[\ifcmg i` g[]ligif_]of_m 

(16, 19) 

Vitamins     

Ti]ijb_lifm S_lp_m [m [hncirc^[hnm [h^ jlin_]nm ]_ffm `lig ^[g[a_ ][om_^ \s `l__ l[^c][fm (10, 19) 

Nc[]ch Cihp_lnm honlc_hnm ni _h_las, [c^m ch ]_ff mcah[ffcha [h^ DNA l_j[cl (10, 19) 

B_n[ ][lin_h_ S_lp_m [m jl_]olmil i` pcn[gch A, [fmi jlin_]nm [a[chmn `l__ l[^c][f ^[g[a_ (10, 19) 

Tbc[gch_ H_fjm ch _h_las g_n[\ifcmg (10, 19) 

Vcn[gch C Ac^m ch qioh^ b_[fcha, cggoh_ ^_`_h]_ [h^ \cimshnb_mcm i` ]iff[a_h (10, 19) 

Fatty Acids     

Of_c] []c^ Ahncirc^[hn, [hnc-ch`f[gg[nils [h^ [hnc-nogiol (18, 21, 25) 

Lchif_c] []c^ M[chn[chm g_g\l[h_ `foc^cns (10, 18) 

Tlc[]sf afs]_lif Eh_las jli^o]ncih, mnil[a_ [h^ chmof[ncih (25) 

Sn_[lc] []c^ Cimg_nc]m _gofmc`c_l (10, 18) 

Mslcmnc] []c^ Sol`[]n[hn ch mi[j, ^_n_la_hn [h^ n_rncf_m (18) 

Phytochemicals     

C[lin_hic^m Ahncirc^[hnm [h^ jbini jlin_]nil (10) 

Pbsnimn_lifm Liq_lcha i` LDL-]bif_mn_lif [h^ nin[f ]bif_mn_lif `lig nb_ \i^s. Afmi m_lp_m i` 
]igjih_hnm i` \cifiac][f g_g\l[h_m 

(18) 
  

Pb_hifc]m Ahncirc^[hnm,  [hnc-ch`f[gg[nils  [h^ [hnc][h]_l (10) 

Others     

Fc\l_ R_^o]ncih i` ]bif_mn_lif f_p_fm [h^ _fcgch[n_ nirchm `lig nb_ ^ca_mncp_ msmn_g (10, 15-17, 20) 

Plin_ch Gliqnb, l_j[cl [h^ \ocf^cha i` \i^s ]_ffm (10, 15-17) 

C[l\ibs^l[n_ Siol]_ i` _h_las (10, 15-17) 

T[\l_ 1. Nonlcncih[f ]ihn_hn i` C. papaya m__^ [h^ icf 
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j[l[]_n[gif. Ih [hinb_l l_m_[l]b l_jiln, cn q[m 

^_gihmnl[n_^ nb_ h_jblijlin_]ncp_ _ff_]n i` [ko_iom PSE 

ch ][l\ih n_nl[]bfilc^_ (CCf4) ch^o]_^ nirc]cns (11). B_`il_ 

\_cha ]b[ff_ha_^ qcnb 1.5 gf/ea \.q. i` 20% CCf4, nbl__ 

aliojm i` l[nm q_l_ il[ffs jl_-nl_[n_^ qcnb 100 ni 400 ga/

ea \.q. `il 7 ^[sm. A^^cncih[ffs, nb_ _ff_]n i` ^im_ i` 400 

ga/ea q[m [mm_mm_^ ip_l [ ncg_-]iolm_ i` 3 blm [n, 0bl, 1 

bl, 3 bl [h^ 6 bl [ft_l CCf4 [^gchcmnl[ncih l_mj_]ncp_fs. 

Tb_cl l_mofnm ^_gihmnl[n_^ nb[n chnl[j_lcnih_[f chd_]ncih 

i` CCf4 ][om_^ [ ]ihmc^_l[\f_ lcm_ ch m_log f_p_fm i` ol_[, 

]l_[nchch_ [h^ olc] []c^ [h^ bcmnifiac][f [fn_l[ncih. 

Hiq_p_l, [^p[h]_g_hnm ch nb_ i\m_lp_^ \ci]b_gc][f 

p[lc[\f_m q_l_ al_[nfs ^_]l_[m_^ ch [ ^im_-^_j_h^_hn 

g[hh_l `iffiqcha [^gchcmnl[ncih i` PSE. Tb_ _rnl[]n 

jlipc^_^ nb_ al_[n_mn h_jblijlin_]ncih, f[mncha oj ni 3 blm 

jimn-CCf4 _rjimol_ [h^ [n 400 ga/ea/^[s PSE. 

A^p[h]_g_hnm ch nb_ l_h[f bcmnifias f_mcihm \lioabn ih \s 

CCf4 jicmihcha ]ih`clg_^ nbcm \ci]b_gc][f _pc^_h]_ (11). 

R_jilnm [l_ [fmi ih nb_ h_jblijlin_]ncp_ _ff_]n i` nb_ 200 

ga/ea \.q. i` [ko_iom PSE ih a_hn[gc]ch-ch^o]_^ 

h_jblinirc]cns ch l[nm (35). Ako_iom _rnl[]n i` nb_ m__^ 

hilg[fcm_m \ci]b_gc][f j[l[g_n_lm [h^ ec^h_s mnlo]nol_m 

(35).   

Antitumour Potential  

Togiolm [l_ ][om_^ \s [h ohl_aof[n_^ ]_ff ]s]f_, qbc]b 

f_[^m ni oh_p_h ncmmo_ g[mm aliqnb (36). C_ffm' cll_aof[l 

^_p_fijg_hn g[hc`_mnm [m _cnb_l g[fcah[hn il hih-

][h]_liom nogiolm. R_jilnm [l_ ih nb_ [hnc-nogiol 

jlij_lnc_m i` j[j[s[ m__^m ih p[lciom ][h]_l ]_ffm. In [fmi 

mbiq_^ ]snijlin_]ncp_ jlij_lnc_m [a[chmn ch`f[gg[ncih 

[h^ irc^[ncp_ mnl_mm (37). Tb_ g_]b[hcmgm `il [hnc-nogiol 

_ff_]n i` j[j[s[ m__^ _rnl[]n ch]fo^_ [\cfcns ni g[chn[ch 

]_ff’m gcni]bih^lc[f pc[\cfcns, [hncjlifc`_l[ncp_, l_^o]ncih 

i` chnl[]_ffof[l l_[]ncp_ irsa_h mj_]c_m f_p_fm [h^ 

g_^c[ncih i` jli-ch`f[gg[nils ]sniech_ m_]l_nils f_p_fm 

(nogiol h_]limcm `[]nil-[, chn_lf_oech-6, gihi]sn_ ]b_gi 

[nnl[]n[hn jlin_ch-1. An 2 ga ^ls q_cabn gf‒1, in vitro 

]ofnol_m i` nb_ _rnl[]nm i` m__^m `lig lcj_ [h^ ohlcj_ `locn 

mbiq_^ ]snijlin_]ncp_ _ff_]nm [h^ hin[\fs ^_]l_[m_^ 

f_p_fm i` irc^[ncp_ mnl_mm ch bs^lia_h j_lirc^_-_rjim_^ 

bog[h jl_-[^cji]sn_m (SW872) [h^ b_j[ni]_ffof[l 

][l]chig[ ]_ffm (H_jG2) (37), bog[h foha ][h]_l (H69), 

qb_l_ nb_ m__^m mbiq_^ [h [hncjlifc`_l[ncp_ _ff_]n [a[chmn 

H69 ]_ffm ch [h in vitro ]ofnol_ ch [ ^im_-l_mjihmcp_ g[hh_l 

i` 50 μa/gf, 100 μa/gf, 250 μa/gf, 500 μa/gf i` g_nb[hif 

[h^ b_r[h_ `il 24 blm. An nb_ gimn _f_p[n_^ ]ih]_hnl[ncih 

Mo^_l Dos[a_ Scanc`c][n]_ R_`_r_n]_ 

Affir[h-ch^o]_^ 
^c[\_nc] l[n gi^_f 

400 ga/ea [ko_iom 
j[j[s[ m__^ _rnl[]n 

`il 28 ^[sm 
  

R_^o]_^ \fii^ afo]im_ f_p_fm (26) 

 
Snl_jnitini]ch- 

ch^o]_^ ^c[\_nc] 
l[n gi^_f 

  
  
  

100 [h^ 200 ga/ea [ko_iom 
j[j[s[ m__^ _rnl[]n  

`il 14 ^[sm 

Dim_-^_j_h^_hn ^_]l_[m_ ch \fii^ afo]im_ f_p_fm 
  

(27) 
  

Snl_jnitini]ch-ch^o]_^  
^c[\_nc] l[n 

250, 500 [h^ 1000 ga/ea  
\i^s q_cabn 

Enbsf []_n[n_ `l[]ncih mcahc`c][hnfs l_^o]_^ 
jimnjl[h^c[f afo]im_ f_p_fm ch ^c[\_nc] l[nm 

  
(28) 

In vitro α-afo]imc^[m_ [h^ 
[gsf[m_ chbc\cnils []ncpcnc_m 

  

Tq_hns gc]lifcn_lm i` 
20–100 ga/gL 

Enbsf []_n[n_ `l[]ncih D mbiq_^ g[rcgog chbc\cncih 
i` α-[gsf[m_ (84.56 ± 0.23%) [h^  afo]imc^[m_ 

 (51.81 ± 0.45%) qcnb [h IC50 p[fo_m i`   
36.86 [h^ 82.33 ga/gf l_mj_]ncp_fs. 

(29) 

In vitro α- [gsf[m_  
chbc\cnils []ncpcnc_m 

  

200 μL m__^ _rnl[]n [n  
40- 640 μa/gL 

M_nb[hif _rnl[]n i` m__^m gil_ _ff_]ncp_ nb[h 
[][l\im_ (mn[h^[l^ ^loa) qcnb  

IC50 p[fo_m i` 46.99±0.018 μa/gL  
[h^ l_mj_]ncp_fs. 

(30) 

T[\l_ 2. Ahnc^c[\_nc] []ncpcns i` j[j[s[ m__^m 

Mo^_l Dos[a_ Scanc`c][n]_ R_`_r_n]_ 

Pin[mmcog \lig[n_-ch^o]_^ 
h_jblinirc]cns l[n gi^_f 

  

100, 200, 400 [h^ 600 ga/ea 
g_nb[hifc] P[j[s[ m__^ _rnl[]n 

`il 48 blm  
Pl_p_hn_^ l_h[f ^[g[a_ (32) 

 
Ccmjf[nch-ch^o]_^ 

N_jblinirc]cns ch gc]_  
  
  

100 ga/ea _nb[hifc] j[j[s[ m__^ 
_rnl[]n 

  
D_]l_[m_^ _f_p[n_^ \ci]b_gc][f j[l[g_n_lm 

(33) 
  
  

P[l[]_n[gif- ch^o]_^ 
h_jblinirc]cns l[n gi^_f 

500 [h^ 750 ga/ea [ko_iom j[j[s[ 
m__^ _rnl[]n 

R_p_lm_^ ]b[ha_m a_h_l[n_^ ch ec^h_s 
mnlo]nol_ 

(34) 
  

  
Ihnl[j_lcnih_[f 

C[l\ih n_nl[]bfilc^_- 
Ih^o]_^ h_jblinirc]cns l[n gi^_f 

  
100-400 ga/ea [ko_iom j[j[s[ m__^ 

_rnl[]n `il 7 ^[sm 

  
Igjlip_^ l_h[f bcmnifiac][f f_mcihm 

  
(10) 

  
  

  
G_hn[gc]ch-ch^o]_^ 

h_jblinirc]cns 

  
200 ga/ea [ko_iom j[j[s[ m__^ 

_rnl[]n 

  
Pl_p_hn_^ m_p_l_ [fn_l[ncihm i` \ci]b_gc][f 

j[l[g_n_lm 

  
(35) 

  
  

T[\l_ 3. N_jblijlin_]ncp_ jin_hnc[f i` C. papaya m__^m 
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i` g_nb[hif [h^ b_r[h_ (500 μa/gf), 76% [h^ 62% q_l_ 

pc[\f_ (38). In q[m l_jiln_^ nb_ [hnc-nogiol _ff_]nm i` 

j[j[s[ m__^m ih nb_ jlimn[n_ ][h]_l (PC-3) ]_ff fch_ (39). 

Tb_ qbcn_ [h^ \f[]e m__^m `lig ohlcj_ j[j[s[ [h^ lcj_ 

j[j[s[ l_mj_]ncp_fs, q_l_ n[e_h `lig nb_ `locn [h^ 

_rnl[]n_^ omcha q[n_l, 80% g_nb[hif [h^ b_r[h_. Ah 

[mm[s `il nb_ aliqnb i` WST-1 ]_ffm q[m om_^ ni chp_mnca[n_ 

nb_ ]sninirc] _ff_]nm i` m__^ _rnl[]nm. PC-3 ]_ffm' 

jlifc`_l[ncih q[m ^l[g[nc][ffs l_^o]_^ \s q[n_l _rnl[]nm 

`lig C. papaya qbcn_ m__^m [h^ g_nb[hifc] _rnl[]nm i` nb_ 

\f[]e m__^m. Tb_ [ko_iom _rnl[]n `lig qbcn_ m__^m, 

biq_p_l, jligin_^ PC ]_ff aliqnb. Cigj[l_^ ni qbcn_ 

m__^m, \f[]e m__^m b[p_ [ go]b bcab_l ]ih]_hnl[ncih i` 

jifsjb_hifm. Tb_ _pc^_h]_ moaa_mnm nb[n qbcf_ qbcn_ 

j[j[s[ m__^m jligin_^ nb_ aliqnb i` jlimn[n_ ][h]_l, 

\f[]e j[j[s[ m__^m b[^ [h [hnc][h]_l _ff_]n ih PCm. Tb_ 

bcab ko[hncns i` jifsjb_hifm ch \f[]e m__^m g[s \_ nb_ 

][om_ i` nb_cl [hnc-nogiol jlij_lnc_m. Tb_s jimcn_^ nb[n 

nb_ ]ihmogjncih i` qbcn_ j[j[s[ m__^m mbiof^ \_ 

[pic^_^, qbcf_ nb_ ]ihmogjncih i` \f[]e j[j[s[ m__^m 

mbiof^ \_ _h]iol[a_^ ^o_ ni nb_cl jin_hnc[f ni mfiq nb_ 

aliqnb i` jlimn[n_ ]_ffm (39). In q[m l_jiln_^ nb_ [hnc-

jlifc`_l[ncih jin_hnc[f i` [ko_iom _rnl[]n i` j[j[s[ m__^ 

ch \l_[mn ][h]_l ]_ffm omcha [ WST-1 [mm[s (40). H_h]_, nb_ 

[ko_iom PSE ch^o]_^ fcnnf_ ni gi^_l[n_ ]sninirc] _ff_]nm 

ihfs ih ER-h_a[ncp_ \l_[mn ][h]_l ]_ff fch_m. Tb_s 

jlijim_^ nb[n nb_ m__^’m [hnc-nogiol jlij_lnc_m q_l_ ^o_ 

ni nb_ jl_m_h]_ i` \_htsf cminbci]s[h[n_ (BITC) [h^ nb_ 

bcab [hncirc^[hn []ncpcns i` nb_ m__^. Mslimch[m_m `ioh^ ch 

j[j[s[ m__^m ][n[fsm_ nb_ jli^o]ncih i` cminbci]s[h[n_m 

\s bs^lifsmcha afo]imchif[n_. B_htsf cminbci]s[h[n_ ([ 

]igjioh^ `ioh^ ch j[j[s[ m__^) b[m \__h l_jiln_^ ni 

ch^o]_ jlin_]ncp_ [onijb[as ch ][h]_l ]_ffm nblioab 

chbc\cncih i` g[gg[fc[h n[la_n i` l[j[gs]ch (gTOR) 

mcah[ffcha. Ihbc\cncih i` gTOR b[m \__h l_jiln_^ ni 

ch]l_[m_ nb_ _rjl_mmcih i` [onijb[as-l_f[n_^ a_h_m (Atgs), 

mo]b [m Atg8 (LC3) [h^ nb_ ech[m_ []ncpcns i` Atg1. In b[m 

[fmi \__h l_jiln_^ ni n[la_n gcni]bih^lc[ [h^ nlcaa_l ROS

-^_j_h^_hn [jijnimcm ch ][h]_l ]_ffm. P[j[ch b[m \__h 

l_jiln_^ ni ]f_[p_ j_jnc^_ \ih^m ]ihn[chcha \[mc] [gchi 

[]c^m, _mj_]c[ffs nbim_ ]ihn[chcha [lachch_, fsmch_ [h^ 

l_mc^o_m [ft_l jb_hsf[f[hch_. H_h]_, j[j[ch []nm \s 

^_mnlischa `c\lch-jlin_]ncp_ ]i[ncha i` g[hs ][h]_l ]_ffm. 

Onb_l g_]b[hcmgm chpifp_ []ncp[ncha nogiol-mojjl_mmil 

a_h_m, ^_[]ncp[ncha ih]ia_h_ jli^o]nm 

nl[hm]lcjncih[ffs, ]_ff ]s]f_ l_aof[ncih [h^ [jjlijlc[n_ ]_ff 

^_[nb, ^_]l_[mcha irc^[ncp_ ^[g[a_ \s m][p_hacha `l__ 

l[^c][fm [h^ cgj_^cha nb_ ]igg_h]_g_hn i` 

fcjirsa_h[m_ l_[]ncih \s ]b_f[ncha qcnb ROS-a_h_l[ncha 

[a_hnm (36). 

 

Anthelmintic Potential  

C. papaya m__^m (CPS) b[p_ \__h om_^ ch nl[^cncih[ffs ni 

nl_[n b_fgchnbm. S_p_l[f mno^c_m ^_gihmnl[n_^ nb_ [\cfcns 

i` PSE ni ]ig\[n chn_lh[f h_g[ni^_m ch p[lciom 

g[gg[fc[h bimnm. In q[m l_jiln_^ nb[n PSE q[m _ff_]ncp_ 

ch ]ihnliffcha b_fgchnbimcm ch R_^ Sieini ai[n (41). Tb_ 

j[l[mcnc]c^[f [\cfcnc_m i` nb_ CPS ]iof^ \_ _rjf[ch_^ \s nb_ 

jl_m_h]_ i` \_htsf cminbci]s[h[n_ (BITC). Tb_s l_jiln_^ 

nb[n 300 ga/ ea \i^s q_cabn/^[s i` CPS _rnl[]n j_l ^[s 

[^gchcmn_l_^ ni ai[n ]igjf_n_fs ]f_[l_^ [ff nb_ j[l[mcn_m 

[n nb_ 3l^ ^[s [h^ q[m ]igj[l[\f_ ni nbc[\_h^[tif_ 

(mn[h^[l^ ^loa).  Ih [ ^cff_l_hn mno^s, cn q[m l_jiln_^ nb[n 

qb_h 20 gL _fcrcl i` CPS [h^ bih_s q_l_ acp_h ni ]bcf^l_h, 

75-100% mcahc`c][hn ]f_[l[h]_ i` chn_mnch[f qilgm q[m 

m__h ch nb_ `[_]_m i` nb_ ]bcf^l_h ]igj[l_^ ni nb_ ]ihnlif 

alioj (bih_s [fih_) qbc]b []bc_p_^ [ ]f_[l[h]_ i` 0-15% 

qcnbch 7 ^[sm (42). Tb_l_ q_l_ hi h_a[ncp_ ]ihm_ko_h]_m 

`iffiqcha CPS _fcrcl nl_[ng_hn, b_h]_ cha_mncih i` CPS 

]iof^ iff_l [h [ffil^[\f_, h[nol[f, m[`_ [h^ _[mcfs 

[]]_mmc\f_ ]ol[ncp_ [h^ jlijbsf[]nc]m [a[chmn chn_mnch[f 

j[l[mcnimcm (42).  

 Antiulcerogenic Activity  

Oh_ i` nb_ a[mnlichn_mnch[f nl[]n jli\f_gm nb[n ][om_m 

of]_lm cm _r]_mmcp_ mnig[]b []c^ il j_jmch m_]l_ncih, qbc]b 

f_[^m ni nb_ _limcih i` nb_ a[mnlc] il ^oi^_h[f go]im[. Ih 

[ mno^s \s Oe_qohgc [h^ Os_s_gc (43), 100 ga/ea PSE 

jlin_]n_^ nb_ mnig[]b go]im[ `lig _nb[hif-ch^o]_^ 

a[mnlc] of]_lm. Tb_ ko[hncns i` a[mnlc] doc]_ [h^ a[mnlc] 

[]c^cns q_l_ ^l[g[nc][ffs fiq_l_^ \s nb_ m__^ _rnl[]n i` C. 

papaya ^im_-^_j_h^_hnfs. In q[m l_jiln_^ nb[n nb_ 

a[mnlijlin_]ncp_ _ff_]n i` g_nb[hifc] PSEm ch _nb[hif [h^ 

ch^ig_nb[]ch-ch^o]_^ []on_ a[mnlc] of]_lm [h^ []_nc] []c^

-ch^o]_^ ]blihc] a[mnlc] of]_lm (44). Ni [^p_lm_ _ff_]nm 

q_l_ i\m_lp_^, _p_h [n ]ih]_hnl[ncihm [m bcab [m 2000 ga/

ea i` nb_ _rnl[]n. A ^im_ i` 30 ga/ea i` f[hmijl[tif_ 

(mn[h^[l^ ^loa) ^_gihmnl[n_^ 79% chbc\cncih ch nb_ 

_nb[hif gi^_f, ch ]ihnl[mn 82% chbc\cncih _rbc\cn_^ \s 500 

ga/ea i` nb_ g_nb[hifc] _rnl[]n i` CPS (MECPS) (T[\f_ 4). 

500 ga/ea i` MECPS q[m l_jiln_^ ni ^cmjf[s [ moj_lcil 

[hnc-of]_l[ncp_ _ff_]n nb[h 200 ga/ea ]cg_nc^ch_ (mn[h^[l^ 

^loa), qbcf_ MECP l_^o]_^ nb_ of]_l[ncp_ msgjnigm \s 

82%, ]cg_nc^ch_ l_^o]_^ cn \s 73% (44).   

 Antifertility Potential  

Ernl[]nm i` CPS b[p_ \__h l_jiln_^ ni \_ _ff_]ncp_ 

]ihnl[]_jncp_m `il g_h [h^ qig_h; b_h]_, cn cm om_^ ch 

`[gcfs jf[hhcha (T[\f_ 5). In q[m l_jiln_^ nb[n 100 ga/ea 

\.q. i` h-b_r[h_ _rnl[]n i` CPS [^gchcmn_l_^ `il 24 ^[sm 

mcahc`c][hnfs l_^o]_^ mj_lg ko[fcns (gincfcns, pc[\cfcns, 

ko[hncns [h^ hilg[f mj_lg ]_ff giljbifias) ch Wcmn[l l[nm 

Mo^_l Dos[a_ Scanc`c][n]_ R_`_r_n]_ 

Enb[hif-ch^o]_^ 
a[mnlc] of]_l g[f_ l[n gi^_f 

100 ga/ea 
P[j[s[ m__^ _rnl[]n 

`il 48 blm 

Liq_l_^ a[mnlc] 
doc]_ [h^ []c^cns (43) 

In vivo _nb[hif, 
ch^ig_nb[]ch [h^ []_nc] []c^- 
ch^o]_^ a[mnlc] of]_l l[n gi^_f 

125, 250, 500 ga/ea g_nb[hifc] 
j[j[s[ m__^ _rnl[]n 

D_]l_[m_^ a[mnlc] f_mcihm [h^ 
fiq_l_^ of]_l[ncp_ msgjnigm  

(44) 
   

T[\l_ 4. Ahnc-of]_l[ncp_ jin_hnc[f i` C. papaya m__^m 
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(12). In q[m l_jiln_^ nb_ ch`fo_h]_ i` 14 ^[sm i` il[f 

[^gchcmnl[ncih i` ]bfili`ilg _rnl[]n i` 100 ga/ea \.q. i` 

CPS ih i_mnliom ]s]f_, `_lncfcns [h^ m_log 17-i_mnl[^cif 

f_p_fm ch `_g[f_ l[nm (45). T_h jli_mnlom l[nm l_]_cp_^ nb_ 

m[g_ nl_[ng_hn [m ch nb_ i_mnliom ]s]f_ mno^s `il 14 ^[sm 

\_`il_ ]i_rcmncha ch ]fim_ ko[ln_lm qcnb `_lncf_ g[f_ l[nm 

nb[n b[^ hin l_]_cp_^ CPS `il 14 ^[sm. Tb_s l_jiln_^ nb[n 

nb_ l[nm' \i^s q_cabn q[m hin mcahc`c][hnfs [ff_]n_^ \s CPS, 

\on nb_ ip[ls’m q_cabn ^_]l_[m_^ mcahc`c][hnfs, \on hin nb[n 

i` nb_ on_lom. Ih l[nm acp_h CPE, m_log f_p_fm i` 17-

i_mnl[^cif mcahc`c][hnfs ^lijj_^ [h^ `lig nb_ 3l^ q__e i` 

CPS nl_[ng_hn, nb_ i_mnliom ]s]f_ \_][g_ _ll[nc], qcnb [ 

jlinl[]n_^ ^ci_mnliom jb[m_ ch l[nm. Tb_ ip[ls ^cmjf[s_^ 

^cm[ll[s [h^ ^_n_lcil[ncih, qbcf_ nb_ on_lom ^cmjf[s_^ 

p[]oif[ncih [h^ fcnnf_ ^cm[ll[s. Tb_s [fmi l_jiln_^ nb[n 

nbioab nb_ hog\_l i` fcnn_lm a_h_l[n_^ \s nb_ _rnl[]n-

nl_[n_^ l[nm mcahc`c][hnfs ^_]l_[m_^, nb_ q_cabn [h^ 

giljbifias i` nb_ `i_nom_m ^c^ hin [fn_l ch ]igj[lcmih ni 

nb_ ]ihnlif alioj (45). R_jilnm [l_ ih nb_ cmif[ncih i` 

1,2,3,4-n_nl[bs^lijslc^ch-3-sf-i]n[hi[n_ [m nb_ [hnc`_lncfcns 

]igjioh^ ch PSE (46). Tb_ cmif[n_^ ]igjioh^ l_^o]_^ 

mj_lg[niti[ gincfcns [h^ pc[\cfcns. In q[m l_jiln_^ nb[n 

]ihnl[]_jncp_ [\cfcns i` j[j[s[ m__^m ch `_g[f_ l[nm 

`iffiqcha 7 [h^ 21 ^[sm i` [^gchcmnl[ncih i` 200 ga/ea 

[ko_iom _rnl[]n i` CPS _rnl[]n (13). A mcahc`c][hn ^_]fch_ ch 

on_lch_ q_cabn [h^ \fii^ jlia_mn_lih_ f_p_fm q[m 

i\m_lp_^, mi [fmi, nb_][ ]_ffm, al[hofim[ [h^ ]iljom 

fon_og mbiq_^ ]ihmc^_l[\f_ ^_a_h_l[ncih [h^ go]ch 

al[hof_m q_l_ fimn `lig nb_ on_lch_ ncmmo_m ch nl_[n_^ 

aliojm qb_h ]igj[l_^ ni nb_ ]ihnlif qbc]b b[^ bcab_l 

jli_mnlom [h^ ^ci_mnlom jb[m_m. Tb_ ^ci_mnlom [h^ 

jli_mnlom jb[m_m i` nb_ i_mnliom ]s]f_ i` nb_ nl_[n_^ alioj 

\_][g_ fiha_l [h^ gil_ cll_aof[l. Ako_iom PSE fiq_l_^ 

jlia_mn_lih_ f_p_fm, ^cmlojn_^ i_mnlom j[nn_lhm [h^ 

bcmnifiac][ffs [fn_l_^ on_li-ip[lc[h ncmmo_, qbc]b [ff 

]ihnlc\on_^ ni [hnc`_lncfcns [h^ [hnc-cgjf[hn[ncih (13). Tb_ 

jlijim_^ g_]b[hcmg `il ]ihnl[]_jncp_ h[nol_ i` 

]igjioh^m [h^ \ci[]ncp_ [a_hnm ch C. papaya m__^ mo]b 

[m 1,2,3,4-n_nl[bs^lijslc^ch-3-sf-i]n[hi[n_ q[m ^o_ ni 

`__^\[]e chbc\cncih i` e_s _htsg_m mo]b [m [lig[n[m_, 

bs^lirsmn_lic^ ^_bs^lia_h[m_, bs^lirsmn_lic^ cmig_l[m_ 

_n]. qbc]b [l_ chpifp_^ ch nb_ mshnb_mcmcha i` l_jli^o]ncp_ 

bilgih_m. 

Hepatoprotective Activity of C. Papaya Seed  

Tb_ b_j[nijlin_]ncp_ jin_hnc[f i` _nb[hif _rnl[]n i` C. 

papaya m__^m (EECPS) q[m l_jiln_^ _[lfc_l ch lc`[gjc]ch 

[h^ cmihc[tc^ ([hnc-no\_l]ofimcm ^loam) ch^o]_^ 

b_j[ninirc]cns ch l[nm (47). A]]il^cha ni nb_ `ch^cham, 

EECPS ]ihmc^_l[\fs fiq_lm nb_ f_p_fm i` ALT, AST, ALP, 

GGT [h^ \cfclo\ch ch nb_ nl_[n_^ aliojm. A ^cff_l_hn mno^s 

][llc_^ ion l_jiln_^ nb_ b_j[nijlin_]ncp_ _ff_]n i` 

[ko_iom _rnl[]n i` C. papaya m__^ (AECPS) ni gchcgct_ nb_ 

b[lg`of _ff_]nm i` nb_lg[ffs irc^ct_^ j[fg icf (TPO) ch l[nm 

(49). Tb_ l[nm q_l_ `_^ TPO [h^ AECPS `il 28 ^[sm. Tb_ 

`ch^cham ^_gihmnl[n_^ nb[n [^^cha C. papaya m__^ _rnl[]n 

ni [ ^c_n bcab ch nb_lg[ffs irc^ct_^ j[fg icf ]ih`_ll_^ [ 

b_j[nijlin_]ncp_ _ff_]n ch nl_[n_^ l[nm. In q[m [fmi 

l_jiln_^ nb[n nb_ b_j[nijlin_]ncp_ jin_hnc[f i` AECPS ih 

CCf4 ch^o]_^ b_j[ninirc]cns ch l[nm (49). Tb_cl l_mofn 

mbiq_^ _ff_]ncp_ b_j[nijlin_]ncih q[m ]ih`_ll_^ [n 400 

ga/ea/^[s i` nb_ _rnl[]n.  

Antioxidant Potential  

In q[m l_jiln_^ nb[n mnliha [hncirc^[hn []ncpcns ch nb_ _nbsf 

[]_n[n_ `l[]ncih (EAF) [m q_ff [m nb_ h-\on[hif `l[]ncih 

(NBF) i` nb_ CPS _rnl[]n (50). EAF ^_gihmnl[n_^ nb_ gimn 

jin_hn `l__ l[^c][f-m][p_hacha []ncpcnc_m i` nb_                     

2,2-^cjb_hsf-1-jc]lsfbs^l[tsf (DPPH) [h^ bs^lirsf aliojm 

in vitro. Tb_ h-\on[hif `l[]ncih mbiq_^ nb_ al_[n_mn ABTS+* 

l[^c][f m][p_hacha []ncpcns. Tb_ EAF [h^ NBF [fmi mbiq_^ 

bcab_l moj_lirc^_ [hcih [h^ bs^lia_h j_lirc^_ l[^c][f 

m][p_hacha []ncpcnc_m. Afmi ]ihnlc\oncha ni nb_ [hncirc^[hn 

[]ncpcnc_m ch nb_ EAF [h^ NBF cm nb_ bcab ko[hncns i` nin[f 

jb_hifc]m [h^ `f[pihic^m. Zbio [h^ ]iff_[ao_m cmif[n_^      

j-bs^lirs\_htic] []c^ [h^ p[hcffc] []c^ [m nb_ \ci[]ncp_ 

]igjioh^m l_mjihmc\f_ `il [hncirc^[hn _ff_]n ch CPS. In 

q[m l_jiln_^ nb[n j[j[s[ m__^ _rnl[]n'm [hncirc^[hn 

][j[]cns ni bs^lia_h j_lirc^_-ch^o]_^ irc^[ncp_ mnl_mm ch 

D_nlicn 550 `c\li\f[mnm `lig bog[h mech (51). Tb_cl l_mofnm 

mbiq_^ nb[n C. papaya m__^ q[n_l _rnl[]n cm m[`_ [h^ 

m_lp_m [m [ mnliha `l__ l[^c][f m][p_ha_l. Tb_s i\m_lp_^ 

nb[n nb_ _rnl[]n jl_p_hnm nb_ l_f_[m_ i` ]sni]blig_ C [h^ 

^i_m hin ch]l_[m_ ][n[f[m_ []ncpcns qb_h nb_ `c\li\f[mnm 

q_l_ mo\d_]n_^ ni irc^[ncp_ mnl_mm. In [fmi fiq_lm ]_ff 

[jijnimcm, _hmol_m C[2+ big_imn[mcm, ]iohn_l[]nm 

gcni]bih^lc[f ^sm`oh]ncih[fcns [h^ ]ihm_ko_hnfs jlin_]nm 

D_nlicn 550 `c\li\f[mnm `lig irc^[ncp_ mnl_mm ][om_^ \s 

bs^lia_h j_lirc^_ nb[h pcn[gch C (nb_ mn[h^[l^ 

[hncirc^[hn). In q[m [fmi l_jiln_^ nb[n g_nb[hif [h^ 

b_r[h_ _rnl[]n i` CPS gi^of[n_^ 

_h^ia_hiom afon[nbcih_, moj_lirc^_ ^cmgon[m_, ][n[f[m_ 

[h^ afon[nbcih_ j_lirc^[m_ (GPr) [a[chmn H2O2 ch^o]_^ 

irc^[ncp_ mnl_mm ch H_jG2 ]_ffm. In q[m [fmi l_jiln_^ nb[n 

CPS b[p_ jin_hn [hncirc^[hn ]b[l[]n_lcmnc]m [h^ ][h fiq_l 

DPPH l[^c][fm, ABTS, NO2 [h^ `_llc] cihm \_][om_ i` nb_cl 

^cp_lmcns i` \ci[]ncp_ m_]ih^[ls g_n[\ifcn_m (52). R_jilnm 

[l_ ih nb_ cmif[ncih i` g[hs \ci[]ncp_ ]b_gc][fm mo]b [m 

11-i]n[^_]_hic] []c^, g_nbsf _mn_l N, N-^cg_nbsf,                

h-b_r[^_][hic] []c^, if_c] []c^ [h^ g_nbsf _mn_l ch nb_ 

EAF `l[]ncih i` C. papaya m__^m (28). N-b_r[^_][hic] []c^ 

[h^ if_c] []c^ b[p_ \__h c^_hnc`c_^ ch m_p_l[f 

chp_mnca[ncihm [m jimm_mmcha [hncirc^[hn jin_hnc[f.  

Mo^_l Dos[a_ Scanc`c][n]_ R_`_r_n]_ 

M[f_ Wcmn[l l[n gi^_f  100 ga/ea h-b_r[h_ j[j[s[ m__^ _rnl[]n `il 
 24 ^[sm  

R_^o]_^ mj_lg ko[fcns (11) 

F_g[f_ l[n gi^_f 100 ga/ea ]bfili`ilg j[j[s[ m__^ _rnl[]n 
D_]l_[m_^ ip[ls q_cabn [h^ cll_aof[l 

i_mnliom ]s]f_ (45) 

T[\l_ 5. Ahnc`_lncfcns jin_hnc[f i` C. papaya m__^ 
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 Anti-Inflammatory Potential  

Tb_ jlin_ch _htsg_ j[j[ch, cmif[n_^ `lig j[j[s[ m__^m, 

^_gihmnl[n_^ [h [hnc-ch`f[gg[nils _ff_]n i` C. papaya 

m__^m. R_jl_mmcih i` nb_ []ncpcnc_m i` ch`f[gg[nils 

g_^c[nilm fce_ bcmn[gch_, jlimn[af[h^chm, hcnlc] irc^_, 

ch`f[gg[nils ]sniech_m mo]b [m IFN-γ, TNF-α, IL-6 [h^ NF-

eβ, jf[n_f_n-[]ncp[ncha `[]nil, [h^ _ff_]nm ih [^l_hi]ilnc][f 

bilgih_ [h^ cggohimojjl_mmcih [l_ mig_ i` nb_ 

g_]b[hcmgm nb[n jimmc\fs oh^_lfc_ cnm [hnc-ch`f[gg[nils 

[]ncpcns ch []on_, mo\-[]on_ [h^ ]blihc] _rj_lcg_hn[f 

gi^_fm (53, 54). Ih`f[gg[ncih cm ^o_ ni nb_ l_[]ncih i` [ 

]_ff/ncmmo_ ni ch`_]ncih, chdols, il cllcn[ncih. In cm ift_h 

]b[l[]n_lcm_^ \s `_p_l, mq_ffcha, mq_ffcha [h^ j[chm. Dolcha 

ch`f[gg[ncih, g[mn ]_ffm [l_ ift_h gi\cfcm_^ ni l_f_[m_ 

bcmn[gch_. Ahinb_l jf[omc\f_ _rjf[h[ncih `il nb_ [hnc-

ch`f[gg[nils []ncpcns i` j[j[s[ m__^ ]iof^ \_ ni nb_ 

jl_m_h]_ i` [hncbcmn[gch_ ]igjioh^m ch cn. Tb_m_ 

]igjioh^m [l_ ][j[\f_ i` chbc\cncha fcjirsa_h[m_m gcabn 

\_ l_mjihmc\f_ `il l_^o]cha nb_ jli^o]ncih i` f_oeinlc_h_m 

[h^ ]ihm_ko_hnfs ^_f[scha ch`f[gg[ncih (Fca. 3).  Ako_iom 

_rnl[]n i` C. papaya hin[\fs ^_]l_[m_^ ][ll[a__h[h-

ch^o]_^ j_^[f i_^_g[ [h^ `ilg[fch-ch^o]_^ j_^[f 

i_^_g[ ch l[nm (54).   

Enzym_ Sour]_ o` C. papaya s__^  

P[j[ch [h^ gslimch[m_ [l_ p_ls om_`of _htsg_m `ioh^ ch 

nb_ m__^m i` C. papaya. Tb_ [hnc-ch`f[gg[nils [h^ 

cggohigi^of[nils jlij_lnc_m i` j[j[ch [l_ q_ff ehiqh 

`il _hb[h]cha nb_ \i^s'm l_mcmn[h]_ ni ch`_]ncih (55). In 

]f_[p_m j_jnc^_ \ih^m ]ihn[chcha \[mc] [gchi []c^m 

jl_`_l_hnc[ffs, _mj_]c[ffs nbim_ ]ihn[chcha [lachch_, fsmch_ 

[h^ l_mc^o_m [ft_l jb_hsf[f[hch_. Nog_liom ][h]_l ]_ffm 

b[p_ [ `c\lch-jlin_]ncp_ ]i[ncha nb[n g[e_m nb_g ai 

gihnbm il s_[lm qcnbion \_cha ^cm]ip_l_^. Tb_ `c\lch 

]i[ncha ih nb_ ][h]_l ]_ff q[ff cm ^_mnlis_^ \s j[j[ch; 

b_h]_ g[echa nb_ ^_n_]ncih i` ][h]_l ]_ffm jimmc\f_ (56). 

Mslimch[m_ cm l_mjihmc\f_ `il nb_ bs^lifsmcm i` 

\_htsfafo]imchif[n_ ]ihn[ch_^ ch C. papaya m__^ ni 

jli^o]_ BITC (57).  

Con]luscon 

Nog_liom mno^c_m b[p_ ]ih`clg_^ jb[lg[]ifiac][f [h^ 

honl[]_onc][f jin_hnc[fm i` C. papaya m__^. P[j[s[ m__^ icf 

]iof^ \_ ch]fo^_^ chni nb_ `ilgof[ncih i` mech [h^ b[cl 

][l_ jli^o]nm ^o_ ni [\oh^[hn [hncirc^[hnm, 

[hncgc]li\c[f, ]iff[a_h mshnb_mcmcha [a_hn [h^ _htsg_m ch 

cn qbc]b ]iof^ [c^ qioh^ b_[fcha, jbini jlin_]ncih, mech 

_r`ifc[ncih, ncmmo_ l_a_h_l[ncih/l_dop_h[ncih. Ih pc_q i` 

j[o]cns i` ch`ilg[ncih ih nb_ m[`_ns i` C. papaya m__^m 

[h^ icf; nb_l_ cm [ h__^ ni ][llsion ]igjl_b_hmcp_ 

nirc]ifiac][f mno^c_m [h^ _mn[\fcmb jb[lg[]iech_nc]m ch 

p[lciom [hcg[f gi^_fm [h^ bog[h mo\d_]nm. Tbcm qcff b_fj 

ch nb_ ^_p_fijg_hnm i` hip_f ^loa ][h^c^[n_m [h^ 

honl[]_onc]m.  

 

A]knowl_^a_m_nts 

W_ nb[he C[f_\ Uhcp_lmcns, Igin[, L[aim, Nca_lc[ `il qcffcha 

ni mjihmil nb_ jo\fc][ncih i` nbcm [lnc]f_. 

 

Autbors' ]ontrc\utcons 

RIA ]ih]_jno[fcm_^ nb_ mno^s, qlin_ j[ln i` nb_ ilcach[f 
^l[ft [h^ l_pcm_^ nb_ `ch[f ^l[ft. ETO qlin_ j[ln i` nb_ 

ilcach[f ^l[ft. IOO qlin_ j[ln i` nb_ ilcach[f ^l[ft. KO 

l_pcm_^ nb_ ilcach[f ^l[ft. MOA moj_lpcm_^ nb_ qile [h^ 

l_pcm_^ nb_ `ch[f ^l[ft. Aff [onbilm l_[^ [h^ [jjlip_^ nb_ 

`ch[f g[hom]lcjn. 

 

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

D[t[ Av[cl[\clcty  

D[n[ [p[cf[\cfcns cm hin [jjfc][\f_ [m ^[n[ m_nm q_l_ hin 

a_h_l[n_^.   

Con`lc]t o` cnt_r_st: Nih_  

Etbc][l cssu_s: Nih_. 

 

Fca. 3. M_]b[hcmg i` []ncih i` p[lciom jb[lg[]ifiac][f [jjfc][ncihm i` j[j[s[ m__^. 

https://plantsciencetoday.online


9 

Pf[hn S]c_h]_ Ti^[s, ISSN 2348-1900 (ihfch_) 

R_`_r_n]_s 

1. Rim[ DP, Ep[ha_fcmn[ RR, M[]b[^i AL, S[h]b_m MA, T_fcm-
Rig_li J. W[n_l miljncih jlij_lnc_m i` j[j[s[ m__^m (Carica 
papaya L.) `ilgim[ p[lc_ns: Ah [mm_mmg_hn oh^_l mnil[a_ [h^ 
^lscha ]ih^cncihm. LWT. 2021;138:110458. bnnjm://
^ic.ila/10.1016/d.fqn.2020.110458 

2. D[[a_g[ AA, Ol[`[ PN, Ia\o[ FZ. Nonlcncih[f jin_hnc[fm [h^ 
om_m i` j[qj[q (Carica papaya): A l_pc_q. Eol J Nonl Fii^ S[`. 
2020;12(3):52-66.bnnjm://^ic.ila/10.9734/_dh`m/2020/p12c330209 

3. Kog[l S, Kog[l A, Kog[l R, Kog[l V. Pbsni]b_gc][f, 
jb[lg[]iahimnc][f [h^ jb[lg[]ifiac][f []ncpcnc_m i` Carica 
papaya. Ihn_lh[ncih[f Jiolh[f `il R_m_[l]b ch Ajjfc_^ S]c_h]_m 
[h^ Bcin_]bhifias. 2022;9(2):310-15. bnnjm://^ic.ila/10.31033/
cdl[m\.9.2.27  

4. Afb[mm[h AJ. Ahnc^c[\_nc] jlij_lnc_m i` nbcln__h fi][f g_^c]ch[f 
jf[hnm ch Nca_lc[, [ l_pc_q. Wilf^ J Pb[lg R_m. 2017;6(8):2170-
89. bnnjm://^ic:10.20959/qdjl20178-9055  

5. Vcd T, Pl[mb[l Y. A l_pc_q ih g_^c]ch[f jlij_lnc_m i` Carica 
papaya Lchh. Amc[h P[] J Tlij Dcm. 2015;5(1):1-6. bnnjm://
^ic.ila/10.1016/S2222-1808(14)60617-4  

6. Agch AH, Boab^[^c FA, A\i-Z[c^ MA, Img[cf AH, Ef-Aa[gs SA, 
Afk[bn[hc A _n [f. Iggohigi^of[nils _ff_]n i` j[j[s[ (Carica 
papaya) jofj [h^ m__^ _rnl[]nm [m [ jin_hnc[f h[nol[f nl_[ng_hn 
`il \[]n_lc[f mnl_mm. Jiolh[f i` Fii^ Bci]b_gcmnls. 2019;43
(12):_13050. bnnjm://^ic.ila/10.1111/d`\].13050 

7. R[cb[h[ A, M[lcee[l JMN, Agch I, Sbob[cgc M. A l_pc_q ih `ii^ 
p[fo_m i` m_f_]n_^ nlijc][f `locnm’ m__^m. Ihn J Fii^ Plij. 2015;18
(11):2380-92. bnnjm://^ic.ila/10.1080/10942912.2014.980946  

8. Bb[nc[ A, Schab B, Alil[ R, Alil[ S. Ih pcnli _p[fo[ncih i` nb_ α-
afo]imc^[m_ chbc\cnils jin_hnc[f i` g_nb[hifc] _rnl[]nm i` 
nl[^cncih[ffs om_^ [hnc^c[\_nc] jf[hnm. BMC Cigjf_g_hn Afn_lh 
M_^. 2019;19(1):1-9. bnnjm://^ic:10.1186/m12906-019-2482-t  

9. Cb[c YH, Yomoj S, Romf[h MSH. R_pc_q i` \ci[]ncp_ ]igjioh^m 
_rnl[]n_^ `lig Carica papaya Lchh. Coll Nonl Fii^ S]c. 2020;16
(9):1287-98.  bnnjm://^ic:10.2174/1573401316999200727142506  

10. S[hn[h[ LF, Ih[^[ AC, Emjclcni S[hni BLS ^i, Fcfcú WFO, Pinn A, 
Afp_m FM _n [f. Nonl[]_onc][f jin_hnc[f i` Carica papaya ch 
g_n[\ifc] msh^lig_. Nonlc_hnm. 2019;11(7):1608. bnnjm://
^ic:10.3390/ho11071608  

11. Ncn[ S, S_nc[q[h A, Ihaa[lmcb R, T[hnlc U, H_l^c[h[ M. P[j[s[ 
(Carica papaya L.) m__^ _rnl[]n [m g[f_ ]ihnl[]_jncih pc[ 
^_]l_[mcha nb_ ko[fcns i` l[n’m (R[nnom hilp_ac]om) mj_lg 
(Scgcf[lcns). Bcim]c_hnc[ M_^c]ch[. 2019;4(1):19-28. bnnjm://
^ic:10.32539/\mg.p4c1.110   

12. M_go^o AE, Ofoqif_ TJ. Tb_ ]ihnl[]_jncp_ jin_hnc[f i` C[lc][ 
j[j[s[ m__^ ih i_mnlom ]s]f_, jlia_mn_lih_ [h^ 
bcmnigiljbifias i` nb_ on_li-ip[lc[h ncmmo_ i` [^ofn qcmn[l l[nm. 
JBRA Ammcmn R_jli^. 2020;25(1):34. bnnjm://^ic:10.5935/1518-
0557.20200023  

13. Cbin[ A, Sce[moha_ CS, Pbclc AM, Momoeq[ MN, H[[t_f_ F, Pbclc 
IK. A ]igj[l[ncp_ mno^s i` nb_ _ffc][]s i` jcj_l[tch_ [h^ C[lc][ 
j[j[s[ `il nb_ ]ihnlif i` b_fgchnb j[l[mcn_m ch pcff[a_ ]bc]e_hm 
ch Z[g\c[. Tlij Ahcg H_[fnb Pli^. 2010;42(3):315-18. bnnjm://
^ic:10.1007/m11250-009-9432-6  

14. A^_\csc A, A^[ce[h PG, Pl[m[^ RN. Eff_]n i` \_htsf 
cminbci]s[h[n_ ih mjihn[h_iom [h^ ch^o]_^ `il]_ i` l[n on_lch_ 
]ihnl[]ncih. Pb[lg[]ifiac][f R_m_[l]b. 2004 M[s 1;49(5):415-
22. bnnjm://^ic.ila/10.1016/d.jblm.2003.10.011 

15. Lcl[ EM, Scg_hn[f SS, Joál_t VM, Lcl[ AQ, M[lnchc JP. Plircg[n_ 
]b_gc][f, `oh]ncih[f [h^ n_rnol_ ]b[l[]n_lct[ncih i` j[j[s[ 
m__^ `fiol (Carica papaya) `il nb_ jl_j[l[ncih i` \l_[^. 
Ihn_lh[ncih[f Jiolh[f i` G[mnlihigs [h^ Fii^ S]c_h]_. 
2023;31:100675. bnnjm://^ic.ila/10.1016/d.cda`m.2023.100675 

16. M[nb_q TJ, N^[gcnmi MM, Onilc AA, Sb[\[ EY, Ihi\_g_ A, 
A^[go A. Plircg[n_ [h^ gch_l[f ]igjimcncihm i` m__^m i` mig_ 

]ihp_hncih[f [h^ hih-]ihp_hncih[f `locnm ch Nca_l mn[n_, Nca_lc[. 
A][^_gc] R_m_[l]b Ihn_lh[ncih[f. 2014;5(2):113.   

17. M[l`i EK, Oe_ OL, A`if[\c OA. Cb_gc][f ]igjimcncih i` j[j[s[ 
(Carica papaya) m__^m. Fii^ Cb_gcmnls. 1986 J[h 1;22(4):259-66. 
bnnjm://^ic.ila/10.1016/0308-8146(86)90084-1 

18. S_hl[s[h J, V_he[n[]b[f[g S. Sifp_hn-[mmcmn_^ _rnl[]ncih i` icf 
`lig j[j[s[ (Carica papaya L.) m__^m: Ep[fo[ncih i` cnm 
jbsmci]b_gc][f jlij_lnc_m [h^ `[nns-[]c^ ]igjimcncih. 
S_j[l[ncih S]c_h]_ [h^ T_]bhifias. 2018 Nip 22;53(17):2852-
59. bnnjm://^ic.ila/10.1080/01496395.2018.1480632 

19. Ofogc^_ MD, Aechnoh^_ AO, Kifo P. R_mjihm_ i` \licf_l 
]bc]e_hm ni mo\mncnoncih i` pcn[gch-gch_l[f jl_gcr qcnb Carica 
papaya m__^ g_[f. Jiolh[f i` nb_ Ih^ih_mc[h Tlijc][f Ahcg[f 
Aalc]ofnol_. 2022 S_j 1;47(3):215-34. bnnjm://^ic.ila/10.14710/
dcn[[.47.3.215-234 

20. Wof[hm[lc DD, Wof[h^[lc DD, Rcmnb[hnc RR, Kclncmb[hnc A. 
Ag_fcil[ncp_ _ff_]n i` Carica papaya m__^ _rnl[]n ih ^c[\_nc] l[n 
gi^_f qcnb gom]f_ [nlijbs. M_^c[ Pb[lg[]_onc][ Ih^ih_mc[h[. 
2019;2(4):208-15. bnnjm://^ic:0.1007/m11356-021-14843-0  

21. Dinni JM, A\cbo^c SA. Nonl[]_onc][f p[fo_ i` Carica papaya: A 
l_pc_q. S]c A`l. 2021;13:_00933. bnnjm://^ic:10.1016/
d.m]c[`.2021._00933  

22. Mil[cm DR, Rinn[ EM, S[lac SC, Bih[`_ EG, Sotoec RM, Siot[ NE 
_n [f. Plircg[n_ ]igjimcncih, gch_l[f ]ihn_hnm [h^ `[nns []c^ 
]igjimcncih i` nb_ ^cff_l_hn j[lnm [h^ ^lc_^ j__fm i` nlijc][f 
`locnm ]ofncp[n_^ ch Bl[tcf. J Bl[t Cb_g Si]. 2017;28(2):308-18.   
bnnjm://^ic:0.5935/0103-5053.20160178  

23. Ahq[l M, R[mof MG, Ambq[nb N, N[\c MD. Tb_ jin_hnc[f i` 
oncfcmcha j[j[s[ m__^ icf [h^ mnih_ `locn e_lh_f icf [m hih-_^c\f_ 
`__^mni]e `il \ci^c_m_f jli^o]ncih ch Aomnl[fc[- A l_pc_q. Eh_las 
R_jilnm. 2019;5:280-97. bnnjm://^ic:10.1016/d._asl.2019.02.007  

24. Amie[h MA, K[g_mb S, Kb[h W. P_l`ilg[h]_, ]ig\omncih [h^ 
_gcmmcih ]b[l[]n_lcmnc]m i` ^c_m_f _hach_ `o_ff_^ qcnb j[j[s[ 
[h^ q[n_lg_fih m__^ icf \ci-^c_m_f/^c_m_f \f_h^m. Eh_las. 2018 
F_\ 15;145:238-45. bnnjm://^ic.ila/10.1016/d._h_las.2017.12.140 

25. T[h C, T[h S, T[h S. Bci[]ncp_ jbsni]b_gc][fm `lig j[j[s[ m__^ 
icf jli]_mmcha \s-jli^o]nm. 2020;1(12):392-401. bnnjm://
^ic:0.1007/978-3-030-63961-7_17-1  

26. Jibhmih OR, S[go_f S, Efh[nb[h WD, Jibh MH. Bci]b_gc][f 
_ff_]n i` [ko_iom Carica papaya m__^ [h^ f_[` _rnl[]nm ih 
m_log \ci]b_gcmnls i` [ffir[h ch^o]_^ ^c[\_nc] l[nm.  IOSR J 
Pb[lg Bcif S]c. 2015;10:18-22. bnnjm://^ic:10.9790/3008-
10141822  

27. V_he[n_mbq[lfo E, Dcf__j P, S[h^bs[ P. Ep[fo[ncih i` 
[hnc^c[\_nc] []ncpcns i` Carica papaya m__^m ih mnl_jnitini]ch-
ch^o]_^ nsj_-II ^c[\_nc] l[nm. J A^p S]c R_m. 2013;4(2):38-41.   

28. Aa[^[ R, Umg[h WA, Sb_bo S, Tb[a[lcec D. Ih pcnli [h^ ch pcpi 
chbc\cnils _ff_]nm i` Carica papaya m__^ ih α-[gsf[m_ [h^ α-
afo]imc^[m_ _htsg_m. H_fcsih. 2020;6(3):_03618.  bnnjm://
^ic.ila/10.1016/d.b_fcsih.2020._03618  

29. Aa[^[ R, Tb[alcec D, Emnb_l Ls^c[ D, Kbomli A, Afe[bn[hc J, Af 
Sb[kb[ MM _n [f. Ahncirc^[hn [h^ [hnc^c[\_nc] []ncpcnc_m i` 
\ci[]ncp_ `l[]ncihm i` Carica papaya m__^m _rnl[]n. J Kcha S[o^ 
Uhcp S]c. 2021;33(2):101342. bnnjm://^ic:10.1016/
d.demom.2021.101342  

30. Piebl_f S, K[lec P. Pbsni]b_gc][f m]l__hcha, [hncirc^[hn [h^ 
[hnc^c[\_nc] []ncpcnc_m i` _rnl[]nm i` f_[p_m [h^ m__^m i` Carica 
papaya. N_j[f J S]c T_]bhif. 2021;20(1):126-35. bnnjm://
^ic.ila/10.3126/hdmn.p20c1.43362   

31. B__dgiboh V, P_sn[ps-It[l^ M, Mcahih C, Mom]_hn_-P[ko_ D, 
D_jf[hko_ X, Rcjiff C _n [f. A]on_ _ff_]n i` C_sfih ]chh[gih 
_rnl[]n ih jimnjl[h^c[f afs]_gc[: Afjb[-[gsf[m_ chbc\cncih, 
mn[l]b nif_l[h]_ n_mn ch l[nm [h^ l[h^igct_^ ]limmip_l ]fchc][f 
nlc[f ch b_[fnbs pifohn__lm. BMC Cigjf_g_hn Afn_lh M_^. 
2014;14(1):351. bnnjm://^ic:10.1186/1472-6882-14-351  

https://doi.org/10.1016/j.lwt.2020.110458
https://doi.org/10.1016/j.lwt.2020.110458
https://doi.org/10.9734/ejnfs/2020/v12i330209
https://doi.org/10.31033/ijrasb.9.2.27
https://doi.org/10.31033/ijrasb.9.2.27
https://doi:10.20959/wjpr20178-9055
https://doi.org/10.1016/S2222-1808(14)60617-4
https://doi.org/10.1016/S2222-1808(14)60617-4
https://doi.org/10.1111/jfbc.13050
https://doi.org/10.1080/10942912.2014.980946
https://doi:10.1186/s12906-019-2482-z
https://doi:10.2174/1573401316999200727142506
https://doi:10.3390/nu11071608
https://doi:10.3390/nu11071608
https://doi:10.32539/bsm.v4i1.110
https://doi:10.32539/bsm.v4i1.110
https://doi:10.5935/1518-0557.20200023
https://doi:10.5935/1518-0557.20200023
https://doi:10.1007/s11250-009-9432-6
https://doi:10.1007/s11250-009-9432-6
https://doi.org/10.1016/j.phrs.2003.10.011
https://doi.org/10.1016/j.ijgfs.2023.100675
https://doi.org/10.1016/0308-8146(86)90084-1
https://doi.org/10.1080/01496395.2018.1480632
https://doi.org/10.14710/jitaa.47.3.215-234
https://doi.org/10.14710/jitaa.47.3.215-234
https://doi:0.1007/s11356-021-14843-0
https://doi:10.1016/j.sciaf.2021.e00933
https://doi:10.1016/j.sciaf.2021.e00933
https://doi:0.5935/0103-5053.20160178
https://doi:10.1016/j.egyr.2019.02.007
https://doi.org/10.1016/j.energy.2017.12.140
https://doi:0.1007/978-3-030-63961-7_17-1
https://doi:0.1007/978-3-030-63961-7_17-1
https://doi:10.9790/3008-10141822
https://doi:10.9790/3008-10141822
https://doi.org/10.1016/j.heliyon.2020.e03618
https://doi.org/10.1016/j.heliyon.2020.e03618
https://doi:10.1016/j.jksus.2021.101342
https://doi:10.1016/j.jksus.2021.101342
https://doi.org/10.3126/njst.v20i1.43362
https://doi.org/10.3126/njst.v20i1.43362
https://doi:10.1186/1472-6882-14-351


 10   ADEOYE  ET AL 

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

32. K[h[^c MA, Wo^cf AM, Afb[mm[h AJ, Naq_h AL, Y[l[^o[ AI, N[mcl 
A. Dim_-^_j_h^_hn ]b_gijl_p_hncp_ _ff_]n i` g_nb[hif _rnl[]n 
i` Carica papaya m__^ ih jin[mmcog \lig[n_- ch^o]_^ 
h_jblinirc]cns ch l[nm. Amc[h Jiolh[f i` Bci]b_gcmnls, G_h_nc]m 
[h^ Mif_]of[l Bcifias. 2019;2(1):1-12.bnnnjm://^ic:10.9734/
[d\ag\/2019/p2c130051  

33. Gb_cnb I, Ef-M[bgio^s A. Nip_f [h^ ]f[mmc][f l_h[f \cig[le_lm 
[m _pc^_h]_ `il nb_ h_jblijlin_]ncp_ _ff_]n i` Carica papaya 
f_[` _rnl[]n. Bcim]c_h]_ R_jilnm. 2018;38(5):BSR20181187. 
bnnjm://^ic.ila/10.1042/BSR20181187 

34. N[aa[sc M, Moecc\c N, Ifcs[ E. Tb_ jlin_]ncp_ _ff_]nm i` [ko_iom 
_rnl[]n i` Carica papaya m__^m ch j[l[]_n[gif ch^o]_^ 
h_jblinirc]cns ch g[f_ qcmn[l l[nm. A`l H_[fnb S]c. 2015;15(2):598
-605. bnnjm://^ic:0.4314/[bm.p15c2.37  

35. N[f_ LP, Mil_ PR, Mil_ BK, Gbog[l_ BC, Sb_h^l_ SB, Min_ CS. 
Plin_]ncp_ _ff_]n i` Carica papaya L. m__^ _rnl[]n ch a_hn[gc]ch 
ch^o]_^ b_j[ninirc]cns [h^ h_jblinirc]cns ch l[nm. Ihn J Pb[lg 
Bci S]c. 2012;3(3):508-15. bnjjm://^ic:0.4314/[bm.p15c2.37  

36. Müff_l A, B[l[n S, Cb_h X, Boc KC, Bitei P, M[f_e NP, Pf_hnt RR. 
Cigj[l[ncp_ mno^s i` [hncnogil _ff_]nm i` \lig_f[ch [h^ 
j[j[ch ch bog[h ]bif[haci][l]chig[ ]_ff fch_m. Ihn_lh[ncih[f 
Jiolh[f i` Oh]ifias. 2016;48(5):2025-34. bnnjm://
^ic.ila/10.3892/cdi.2016.3411 

37. Sig[h[b J, Biol^ih E, B[biloh T. Ernl[]nm i` M[olcnc[h Carica 
papaya (p[l. mifi) jlin_]n SW872 [h^ H_jG2 ]_ffm [a[chmn 
bs^lia_h j_lirc^_ ch^o]_^ irc^[ncp_ mnl_mm. J Fii^ S]c T_]bhif. 
2017;54(7):1917-27.  bnnnjm://^ic:10.1007/m13197-017-2626-4  

38. S[ff[ S, Sohe[l[ R, Oaono S, W[fe_l LT, V_lab_m_ M. Ahncirc^[hn 
[]ncpcns i` j[j[s[ m__^ _rnl[]nm [a[chmn H2O2 ch^o]_^ irc^[ncp_ 
mnl_mm ch H_jG2 ]_ffm. LWT - Fii^ S]c_h]_ [h^ T_]bhifias. 
2016;66:293-97. bnnjm://^ic.ila/10.1016/d.fqn.2015.09.008  

39. Afin[c\c KS, Lc H, R[`c R, Sc^^ckoc RA. P[j[s[ \f[]e m__^m b[p_ 
\_h_`c]c[f [hnc][h]_l _ff_]nm ih PC-3 jlimn[n_ ][h]_l ]_ffm. J 
C[h]_l M_n[mn[mcm Tl_[n. 2017;3(8):161. bnnjm://
^ic:10.20517/2394-4722.2017.33  

40. H[^[^c SA, Lc H, R[`c_ R, K[m_fii P, Wcnc[e SM, Sc^^ckoc RA. Ahnc-
irc^[ncih jlij_lnc_m i` f_[p_m, mech, jofj [h^ m__^m _rnl[]nm 
`lig al__h j[j[s[ [h^ nb_cl [hnc-][h]_l []ncpcnc_m ch \l_[mn 
][h]_l ]_ffm. J C[h]_l M_n[mn[mcm Tl_[n. 2018;4(5):25.  bnnjm://
^ic:10.20517/2394-4722.2018.22   

41. Ag__h SA, At__t OM, B[\[ YA, R[dc LO, B[mclo A, Bci\[eo KT _n 
[f. Ahnb_fgchnc] jin_h]s i` Carica papaya m__^m [a[chmn a[mnli-
chn_mnch[f b_fgchnbm ch l_^ Sieini ai[n. C_sfih Jiolh[f i` 
S]c_h]_. 2018;47(2):137. bnnjm://^ic:10.4038/]dm.p47c2.7509 

42. Oe_hcsc JAO, Oaohf_mc TA, Os_f[gc OA, A^_s_gc LA. 
Eff_]ncp_h_mm i` ^lc_^ Carica papaya m__^m [a[chmn bog[h 
chn_mnch[f j[l[mcnimcm: A jcfin mno^s. J M_^ Fii^. 2007;10(1):194-
96. bjjm://^ic:0.1089/dg`.2005.065  

43. Oe_qogc TA, Os_s_gc AW. G[mnli-jlin_]ncp_ []ncpcns i` 
[ko_iom Carica papaya m__^ _rnl[]n ih _nb[hif ch^o]_^ a[mnlc] 
of]_l ch g[f_ l[nm. A`lc][h Jiolh[f i` Bcin_]bhifias. 2012;11
(34):8612-15. bnnjm://^ic:10.5897/AJB12.034  

44. Pchni LA, Cil^_cli KW, C[ll[m]i V, C[liffi CA, C[l^imi CA, 
Ala[^iñ[ EJ _n [f. Ahncof]_lia_hc] []ncpcns i` Carica papaya 
m__^ ch l[nm. N[ohsh S]bgc_^_\_lam Al]b Pb[lg[]if. 2015;388
(3):305-17. bnnjm://^ic:10.1007/m00210-014-1069-s  

45. R[dc Y., R[dc AO, Ofisi AK. Igj[]n i` nb_ ]bfili`ilg _rnl[]n i` 
Carica papaya m__^ ih i_mnliom ]s]f_ [h^ `_lncfcns ch `_g[f_ 
[f\chi l[nm. J M_^ S]c. 2005;5(4):337-43. bnnjm://^ic:10.3923/
dgm.2005.337.343  

46. Jof[_b[ E, P_lg[n[m[lc Y, M[s[hnc T, Dc[hnchc A. Ahnc`_lncfcns 
]igjioh^ `lig nb_ m__^m i` Carica papaya. Pli]_^c[ Cb_g. 
2015;17:66-99. bnnjm://^ic.ila/10.1016/d.jli]b_.2015.12.135  

47. W[b`[l YS, Lcmn_l IN, F[]blc[f E. H_j[nijlin_]ncp_ _ff_]n i` 
j[j[s[ m__^ _nb[hif _rnl[]n ih lc`[gjc]ch cmihc[tc^-ch^o]_^ 
l[nm. J Pb[lg R_m Ihn. 2021;33(42B):78-83. bnnjm://^ic:10.9734/
djlc/2021/p33c42B32428  

48. E\i OE, Iabi^[li CN, Scf[m WJ, Afi[g[e[ OE, Cbcg_ AO. Ahnc-
bsj_l]bif_mn_lif_gc] [h^ b_j[nijlin_]ncp_ _ff_]n i` [ko_iom 
m__^ _rnl[]n i` Carica papaya ch l[nm `_^ qcnb nb_lgirc^ct_^ 
j[fg icf ^c_n. Ag J Bcig_^ S]c. 2021;13(1):44-50. bnnjm://
^ic:10.5099/[d210100044  

49. T[h SA, R[gim S, M[lníh MA, M[n_im R, H[lp_s M, R[g[h[nb[h S 
_n [f. Plin_]ncp_ _ff_]nm i` j[j[s[ _rnl[]nm ih n_ln-\onsf 
bs^lij_lirc^_ g_^c[n_^ irc^[ncp_ chdols ni bog[h fcp_l ]_ffm 
(Ah ch-pcnli mno^s). Fl__ R[^c][fm [h^ Ahncirc^[hnm. 2012 Jof 1;2
(3):10-19. bnnjm://^ic.ila/10.5530/[r.2012.3.2 

50. Zbio K, W[ha H, M_c W, Lc X, Loi Y, D[c H. Ahncirc^[hn []ncpcns i` 
j[j[s[ m__^ _rnl[]nm. Mif_]of_m. 2011;16(8):6179-92. bnnnj://
^ic:10.3390/gif_]of_m16086179  

51. P[ht[lchc E, Dqce[n M, M[lc[hi S, V_la[ffi C, Dchc L. 
A^gchcmnl[ncih ^_j_h^_hn [hncirc^[hn _ff_]n i` Carica papaya 
m__^m q[n_l _rnl[]n. Epc^_h]_-B[m_^ Cigjf_g_hn[ls [h^ 
Afn_lh[ncp_ M_^c]ch_. 2014 J[h 1;2014. bnnjm://
^ic.ila/10.1155/2014/281508 

52. S[a\i IJ, A`if[s[h AA, Bl[^f_s G. Ahncirc^[hn, [hnc\[]n_lc[f [h^ 
jbsni]b_gc][f jlij_lnc_m i` nqi g_^c]ch[f jf[hnm [a[chmn nb_ 
qioh^ ch`_]ncha \[]n_lc[. Amc[h P[] J Tlij Bcig_^. 2017;7
(9):817-25. bnnjm://^ic:0.1016/d.[jdn\.2017.08.009  

53. P[nb[e N, Kb[h S, Bb[la[p[ A, R[abol[g GV, J[ch D, P[hq[l H 
_n [f. C[h]_l ]b_gijl_p_hncp_ _ff_]nm i` nb_ `f[pihic^-lc]b 
`l[]ncih cmif[n_^ `lig j[j[s[ m__^m. Nonlcncih [h^ C[h]_l. 
2014;66(5):857-71. bnnjm://
^ic.ila/10.1080/01635581.2014.904912 

54. Abg_^ MZ, R[g[\bcg[f[b S. Ahnc-ch`f[gg[nils []ncpcns i` 
[ko_iom _rnl[]n i` Carica papaya m__^m ch [f\chi l[nm. 
Bcig_^c][f [h^ Pb[lg[]ifias Jiolh[f. 2012;5(1):173-77. 
bnnjm://^ic:10.13005/\jd/340  

55. Gc[halc_]i I, Cc[l^c_ffi MA, T[g\ollchc M, Tojji L, R[`[c[hc C, 
M[lc A, Af_mm[h^lc C. Cigj[l[ncp_ [h[fsmcm i` nb_ cggoh_ 
l_mjihm_ [h^ nb_ ]fchc][f [ff_lac] l_[]ncih ni j[j[ch-fce_ 
]smn_ch_ jlin_[m_m `lig `ca, ecqc`locn, j[j[s[, jch_[jjf_ [h^ 
gcn_m ch [h In[fc[h jijof[ncih. Fii^m. 2023 Jof 27;12(15):2852. 
bnnjm://^ic.ila/10.3390/`ii^m12152852 

56. Lc T, Y[h G, B[c Y, Wo M, F[ha G, Zb[ha M _n [f. P[j[ch \ci 
chmjcl_^ aif^ h[hij[lnc]f_m [oag_hn_^ nb_ [hnc][h]_l jin_h]s 
i` 5-FU [a[chmn foha ][h]_l. Jiolh[f i` Erj_lcg_hn[f N[hi 
m]c_h]_. 2020;15(1):109-28. bnnjm://
^ic.ila/10.1080/17458080.2020.1746767 

57. N[e[gol[ Y, Yimbcgini M, Mol[n[ Y, Sbcgicmbc Y, Am[c Y, P[le EY 
_n [f. P[j[s[ m__^ l_jl_m_hnm [ lc]b miol]_ i` \cifiac][ffs []ncp_ 
cminbci]s[h[n_. Jiolh[f i` Aalc]ofnol[f [h^ Fii^ Cb_gcmnls. 
2007;55(11):4407-13. bnnjm://^ic.ila/10.1021/d`070159q 

https://plantsciencetoday.online
htttps://doi:10.9734/ajbgmb/2019/v2i130051
htttps://doi:10.9734/ajbgmb/2019/v2i130051
https://doi.org/10.1042/BSR20181187
https://doi:0.4314/ahs.v15i2.37
htpps://doi:0.4314/ahs.v15i2.37
https://doi.org/10.3892/ijo.2016.3411
https://doi.org/10.3892/ijo.2016.3411
htttps://doi:10.1007/s13197-017-2626-4
https://doi.org/10.1016/j.lwt.2015.09.008
https://doi:10.20517/2394-4722.2017.33
https://doi:10.20517/2394-4722.2017.33
https://doi:10.20517/2394-4722.2018.22
https://doi:10.20517/2394-4722.2018.22
https://doi:10.4038/cjs.v47i2.7509
hpps://doi:0.1089/jmf.2005.065
https://doi:10.5897/AJB12.034
https://doi:10.1007/s00210-014-1069-y
https://doi:10.3923/jms.2005.337.343
https://doi:10.3923/jms.2005.337.343
https://doi.org/10.1016/j.proche.2015.12.135
https://doi:10.9734/jpri/2021/v33i42B32428
https://doi:10.9734/jpri/2021/v33i42B32428
https://doi:10.5099/aj210100044
https://doi:10.5099/aj210100044
https://doi.org/10.5530/ax.2012.3.2
htttp://doi:10.3390/molecules16086179
htttp://doi:10.3390/molecules16086179
https://doi.org/10.1155/2014/281508
https://doi.org/10.1155/2014/281508
https://doi:0.1016/j.apjtb.2017.08.009
https://doi.org/10.1080/01635581.2014.904912
https://doi.org/10.1080/01635581.2014.904912
https://doi:10.13005/bpj/340
https://doi.org/10.3390/foods12152852
https://doi.org/10.1080/17458080.2020.1746767
https://doi.org/10.1080/17458080.2020.1746767
https://doi.org/10.1021/jf070159w

