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A\str[]t   

Hiha Qo[h (Flacourtia jangomas (Liol.) R[_om]b) cm [ h_q `locn nb[n b[m 

[jj_[l_^ l_]_hnfs [h^ cn cm ]ofncp[n_^ qcnb inb_l il]b[l^m il oh^_l `il_mn 
][hijs i` Tlc Tih [h^ Tchb Bc_h ^cmnlc]n [n Ah Gc[ha jlipch]_. Sch]_ nbcm `locn 
b[m hin \__h jijof[lct_^ ch Vc_nh[g, nb_l_ cm [ mbiln[a_ ch l_m_[l]b [\ion 
]b_gc][f ]igjimcncihm i` Hiha Qo[h. Tb_l_`il_, ko[hncn[ncp_ [h[fsmcm i` 
g[ch ]b_gc][f ]igjih_hnm, \ci[]ncp_ ]igjioh^m [h^ [hncirc^[hn []ncpcns 
i` nbcm ech^ i` `locn h__^ ni \_ ][llc_^ ion ni _hb[h]_ cnm [jjfc][ncihm ch 
`ii^. R_mofnm mbiq_^ nb[n Hiha Qo[h `locnm ]ihn[ch 76.50% ± 2.56 i` gicm-
nol_, ][l\ibs^l[n_ cm 24.86% ± 1.54, jlin_ch cm 9.19% ± 0.49, fcjc^ cm         

0.68% ± 0.21, nin[f moa[l cm 10,91% ± 0.88, [mb cm 1.05% ± 0.08, `c\_l cm     
8.39% ± 0.95 [h^ pcn[gch C cm 81.62 ± 3.99 ga/100a. Tb_ ]ihn_hn i` \ci[]ncp_ 
]igjioh^m mo]b [m ][lin_hic^m, jb_hifc]m, n[hhchm, [fe[fic^m, m[jihchm 
[h^ `f[pihic^m q_l_ 9.87 ± 0.40 ga/100a, 456.32 ± 23.81 gaGAE/100a, 
944.08 ± 26.31 gaTAE/100a, 586.68 ± 44.56 gaCE/100a, 20.87 ± 2.00 gaS-
E/100a [h^ 65.95 ± 2.92 gaQE/100a `l_mb q_cabn l_mj_]ncp_fs. Mil_ip_l, 
[hncirc^[hn ][j[]cns i` _rnl[]n _nb[hif `lig `locn q[m bcab f_p_f [m nb_ `l__ 
l[^c][f m][p_hacha [\cfcns (DPPH) [n 88.65% ± 1.23, nb_ [\cfcns ni l_^o]_ clih 
(FRAP) [n 15.24 ± 0.26 gM F_SO4/100a [h^ nb_ [hncirc^[hn [\cfcns ch^_r (AAI) 
[n 8.13 ± 0.82. Hiha Qo[h `locn jligcmchafs ]iof^ \_ [ aii^ miol]_ i` ]ig-
g_l]c[f jli]_mmcha jli^o]nm il ]img_nc] ^o_ ni bcab f_p_f i` honlc_hnm [h^ 
`oh]ncih[f ]igjioh^m.   

 

K_ywir^s   

Flacourtia jangomas `locn; ]b_gc][f ]igjih_hnm; \ci[]ncp_ ]igjioh^m; [hncirc^[hn 
[]ncpcns   

 

Ihtri^u]tcih   

Flocnm [h^ p_a_n[\f_m jimm_mm [ p[lciom l[ha_ i` gc]lihonlc_hnm [h^ \ci[]-
ncp_ ]igjioh^m mo]b [m ^c_n[ls `c\_l, gch_l[fm, pcn[gchm [h^ jbsni]b_gc-
][fm. Ajjlircg[n_fs nb_l_ [l_ gil_ nb[h 5000 ^cff_l_hn jbsni]b_gc][fm 
b[p_ \__h `ioh^ ch `locnm, p_a_n[\f_m \on finm i` nb_g l_g[chm ohehiqh (1). 
Bci[]ncp_ ]iof^ ch]fo^_ jb[lg[]ifiac][f [\cfcns [h^/il jicmihiom [\cfcns 
qcnb bog[h. Tb_s a_h_l[n_ cgjiln[hn `oh]ncihm ch nb_ fcpcha ]_ff mo]b [m 
jlin_]ncih [a[chmn `l__ l[^c][fm [h^ jl_p_hncih i` ^cm_[m_ (2). P_ijf_ qbi 

 

RESEARCH  ARTICLE 

PLANT SCIENCE TODAY 
ISSN 2348-1900 (ihfch_) 
Vif x(x):  xx–xx 
bttjs://^ic.ira/10.14719/jst.2242 

HORIZON 
_-Pu\fcsbcha Griuj 

D_t_rgch[tcih i` tb_ ]iht_ht i` g[dir ]b_gc][f ]igjih_hts 
[h^ \ci[]tcv_ ]igjiuh^s [h^ [htcixc^[ht [\cfcty i` Hiha Qu[h 
(Flacourtia jangomas (Liur.) R[_us]b) `ruct ]uftcv[t_^ ch Ah 
Gc[ha, Vc_th[g   
Nauy_h Duy T[h1,3*, Vi Tbc Xu[h Tuy_h2,3 & Tr[h Nabc[ Kb[ha1,3      

1D_j[lng_hn i` Fii^ T_]bhifias, F[]ofns i` Aalc]ofnol_ [h^ N[nol[f R_miol]_m, Ah Gc[ha Uhcp_lmcns, Liha Xos_h Ccns, Ah Gc[ha Plipch]_ 880000, Vc_nh[g 
2D_j[lng_hn i` Clij S]c_h]_, F[]ofns i` Aalc]ofnol_ [h^ N[nol[f R_miol]_m, Ah Gc[ha Uhcp_lmcns, Liha Xos_h Ccns, Ah Gc[ha Plipch]_ 880000, Vc_nh[g 
3 Vc_nh[g N[ncih[f Uhcp_lmcns Hi Cbc Mchb Ccns (VNU-HCM), Lchb Tloha W[l^, Tbo Do] Ccns, Hi Cbc Mchb Ccns 700000, Vc_nh[g     
 

*Eg[cf: h^n[h@[ao._^o.ph      

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.2242
http://horizonepublishing.com/journals/index.php/PST/open_access_policy
https://crossmark.crossref.org/dialog/?doi=10.14719/pst.2242&domain=horizonepublishing.com
http://www.horizonepublishing.com/
https://doi.org/10.14719/pst.2242
mailto:ndtan@agu.edu.vn


 2    TAN ET AL  
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_[n gil_ `locnm [h^ p_a_n[\f_m [m j[ln i` [ b_[fnbs ^c_n [l_ 
fce_fs ni b[p_ [ l_^o]_^ lcme i` b_[ln ^cm_[m_, ch]fo^cha 
b_[ln [nn[]e [h^ mnlie_ [h^ ]_ln[ch nsj_m i` ][h]_lm (3). 

 Flacourtia jangomas (Hiha Qo[h) cm [ jf[hn i` nb_ 
qcffiq `[gcfs. In cm ^cmnlc\on_^ nblioabion nb_ nlijc]m     
ch]fo^cha E[mn A`lc][ [h^ Amc[, [h^ ehiqh `il cnm g_^c]ch[f 
[h^ ]ofch[ls om_m (4). Tbcm cm [ m_gc-]ofncp[n_^ `locn jf[hn 
[h^ b[m mig_ g_^c]ch[f [m q_ff [m _]ihigc] p[fo_m. In cm 
g[chfs ]ofncp[n_^ `il cnm _^c\f_ `locn [h^ b[l^ qii^. Tb_ 
`locnm [l_ ^[le l_^ il joljf_ qb_h lcj_ [h^ _[n_h l[q il 
om_^ `il g[echa d[gm [h^ jl_m_lp_m. Tb_ inb_l jf[hn j[lnm 
[l_ [fmi om_^ `il nb_ nl_[ng_hn i` [mnbg[, \fii^ jolc`c][-
ncih [h^ ^c[llb_[ (5). Tb_ `locn cm lioh^ qcnb [ mct_ i` [\ion 
18-23 gg, qb_h lcj_, cn cm \liqhcmb joljf_ ch ]ifil [h^ 
mq__n n[mn_ (6). 

 Ih Ah Gc[ha, Hiha Qo[h b[m `locn ih]_ [ s_[l [lioh^ 

Aoaomn [h^ S_jn_g\_l. Tb_ `locnm b[p_ [ jf_[m[hn mq__n 
[h^ miol n[mn_. In cm g[chfs om_^ ni _[n `l_mb il mi[e ch 
mjcln. Coll_hnfs, Hiha Qo[h `locnm [l_ ]iff_]n_^ [h^ ^cmnlc\-
on_^ ni Hi Cbc Mchb Ccns [h^ inb_l jlipch]_m ch nb_        
M_eiha D_fn[. D_j_h^cha ih nb_ ncg_ i` b[lp_mn m_[mih cn 
b[m ^cff_l_hn jlc]_m, omo[ffs [n nb_ \_achhcha il nb_ _h^ i` 

nb_ m_[mih nb_ jlc]_ cm bcab \on ch nb_ g[ch b[lp_mn nb_ 
jlc]_ ^lijm l[hacha `lig 20000-50000 VND/ea. Tbcm cm [fmi 
[ miol]_ i` ch]ig_ `il jiil biom_bif^m ch 2 giohn[chiom 
^cmnlc]nm (Tlc Tih [h^ Tchb Bc_h) i` Ah Gc[ha jlipch]_.      
Hiq_p_l, mi `[l ch Vc_nh[g Hiha Qo[h mno^c_m b[m hin 
\__h jo\fcmb_^ _mj_]c[ffs ih nb_ ]b_gc][f ]igjimcncihm, 
mi l_m_[l]bcha ]b_gc][f ]igjih_hnm [m q_ff [m [hncirc-
^[hn [\cfcns i` Hiha Qo[h `locn ]ofncp[n_^ ch Ah Gc[ha b[m 
\__h ][llc_^ ion. Tb_ D[n[ g[s b_fj ni jligin_ nbcm `locn 

ni ^ig_mnc] [h^ `il_cah ]ihmog_lm [m q_ff [m ch^omnlc[f 
j[lnh_lm.   

 

M[t_rc[fs [h^ M_tbi^s 

Sample collection           

Rcj_ Hiha Qo[h `locnm q_l_ ]iff_]n_^ `lig nb_ aliqcha 
[l_[ [n Tchb Bc_h ^cmnlc]n (f[ncno^_: 10° 34' 58.80" N,           
fihacno^_: 105° 00' 0.00" E ), Ah Gc[ha jlipch]_ (Fca. 1) . 

Tb_ `locn q_l_ n[e_h ni nb_ f[\il[nils, q[mb_^, f_n           
h[nol[ffs ^ls, ^cpc^_^ chni 1 ea q_cabn `il _[]b jf[mnc] \[a 
(PE) [h^ mnil_^ ch nb_ `l__t_l (Ihp_ln_l S[h[es 761 Lcnl_ VH 

8699HY3) [n n_gj_l[nol_ ≤ -18 iC. M[n_lc[fm [l_ l_[^s `il 
_rj_lcg_hn[f [h[fsmcm i` ]b_gc][f ]igjih_hnm, \ci[]ncp_ 

]igjioh^m [h^ [hncirc^[hn [\cfcns. 

Determination of the chemical compositions        

Tb_ fcjc^ ]ihn_hn q[m ^_n_lgch_^ \s nb_ Sirbf_n g_nbi^ 

i` _rnl[]ncih omcha j_nlif_og _nb_l. Tb_ gicmnol_ ]ihn_hn 
q[m ^_n_lgch_^ \s g_[molcha nb_ q_cabn fimm [ft_l ^lscha 
(7). Tb_ ]ihn_hn i` ]lo^_ `c\_l, nin[f [mb [h^ nin[f moa[l ch 
nb_ Hiha Qo[h `locn q_l_ _mncg[n_^ []]il^cha ni nb_ 
g_nbi^m ^_m]lc\_^ (8). Tb_ jlin_ch ]ihn_hn q[m ^_n_l-
gch_^ \s Fifch-Cci][fn_o l_[a_hn g_nbi^ ^_m]lc\_^ (9). 
Tb_ ][l\ibs^l[n_ ]ihn_hn q[m ^_n_lgch_^ `iffiqcha nb_ 
mn[h^[l^ g_nbi^ ^_m]lc\_^ (10). Aff l_mofnm q_l_ l_jiln_^ 
[m j_l]_hn (%). 

Preparation of Hong Quan extract for analysis of bioac-
tive compounds and antioxidant ability         

Hiha Qo[h `locnm q_l_ alioh^ [h^ _rnl[]n_^ qcnb _nb[hif 
60% p/p, `il 60 gch [n [ 1:20 (q/p) i` g[n_lc[f:mifp_hn l[nci. 

Determination of phenolic content           

Tb_ jb_hifc] ]ihn_hn q[m ^_n_lgch_^ \s Fifch-Cci][fn_o 
l_[a_hn g_nbi^ ^_m]lc\_^ (11), l_mofn q[m ][f]of[n_^    
[]]il^cha ni ][fc\l[ncih ]olp_ i` a[ffc] []c^                              
(s = 0.0082r + 0.0595, l2 = 0.9996) [h^ _rjl_mm_^ [m ga i` 
a[ffc] []c^ _kocp[f_hnm (ga GAE)/100 a i` (FW). 

Determination of flavonoid content               

Tb_ [fogchog ]bfilc^_ ]ifilcg_nlc] g_nbi^ q[m om_^ `il 
`f[pihic^m ^_n_lgch[ncih `iffiqcha nb_ mn[h^[l^             
^_m]lcjncih (12), nb_ ][fc\l[ncih ]olp_ q[m jl_j[l_^            
(s = 0.0054r + 0.0026, l2 = 0.9995), nb_ ]ihn_hn i` `f[pihic^ 
q[m ][f]of[n_^ [m ga i` ko_l]_nch _kocp[f_hn (ga QE) j_l 
100 a i` FW. 

Determination of tannin content           

T[hhch ]ihn_hn q[m ^_n_lgch_^ \s Fifch-D_hcm g_nbi^ 
(13) [h^ \[m_^ ih nb_ ][fc\l[ncih ]olp_ i` n[hhc] []c^         
(s = 0.0098r + 0.0478, l2 = 0.9996), l_mofn q[m _rjl_mm_^ [m 
ga i` n[hhc] []c^ _kocp[f_hnm (ga TAE) j_l 100 a i` FW. 

Determination of saponin content                

S[jihch ]ihn_hn q[m _p[fo[n_^ \s ]ifilcg_nlc] g_nbi^ 
(14) [h^ l_mofn q[m _rjl_mm_^ [m ga m[jihch _kocp[f_hn 
(ga SE) j_l 100 a i` FW. 

Determination of alkaloid content               

Afe[fic^ ]ihn_hn q[m ^_n_lgch_^ \s ]ifilcg_nlc] g_nbi^ 
^_m]lc\_^ (15), l_mofn q[m ][f]of[n_^ `iffiqcha ][fc\l[ncih 
]olp_ i` ]if]bc]ch_ (s=0.0035r + 0.7552, l2 = 0.9983) [h^ _r-

jl_mm_^ [m ga ]if]bc]ch_ _kocp[f_hn (ga CE) j_l 100 a i` FW. 

Fca. 1. Hiha Qo[h `locnm ch Tchb Bc_h, Ah Gc[ha, Vc_nh[g  
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Determination of vitamin C content              

Vcn[gch C q[m _mncg[n_^ []]il^cha ni g_nbi^ ^_m]lc\_^ 

(9), ]ihn_hn i` Vcn[gch C q[m _rjl_mm_^ [m ga j_l 100 a i` 
FW.  

Determination of carotenoids content           

Tb_ ]ihn_hn i` ][lin_hic^m q[m g_[mol_^ []]il^cha ni 
]ifilcg_nlc] g_nbi^ ^_m]lc\_^ (16). 

Determination of ferrous reduction ability power (FRAP)            

Ilih l_^o]ncih ][j[]cns q[m g_[mol_^ \s FRAP g_nbi^ 
(17). The results are calculated against the FeSO4.7H2O 
mn[h^[l^ ]olp_ (s = 0.5177r + 0.0855, l2 = 0.9981), and 
_rjl_mm_^ [m gcffcgif `_llc] mof`[n_ (gM F_SO4) per 100 g of 
FW. 

Determination of DPPH (2,2-diphenyl-1-picrylhydrazyl) 
scavenging activity           

DPPH `l__ l[^c][f m][p_hacha ][j[]cns q[m ^_n_lgch_^ 
[]]il^cha ni nb_ g_nbi^ (18), DPPH (%) = *(A\m ]ihnlif – 
A\m m[gjf_)/A\m ]ihnlif+ r 100, qb_l_, A\m ]ihnlif cm nb_ 
[\mil\[h]_ i` DPPH mifoncih gcr_^ ch _nb[hif, A\m 
m[gjf_ cm nb_ [\mil\[h]_ i` _rnl[]nm + DPPH mifoncih. 

Determination of antioxidant ability index (AAI)          

AAI q[m ^_n_lgch_^ \s nb_ g_nbi^ i` nin[f l_^o]ncih 
][j[]cns ^_m]lc\_^ (19), nb_ l_mofnm q_l_ ][f]of[n_^ 
[]]il^cha ni nb_ `ilgof[ (AAI = A\m m[gjf_/A\m ]ihnlif, 
qcnb A\m m[gjf_: [\mil\[h]_ i` nb_ m[gjf_ [h^ A\m 
]ihnlif: [\mil\[h]_ i` nb_ ]ihnlif m[gjf_). 

Statistical analysis         

Aff ^[n[ q_l_ l_jfc][n_^ ch [n f_[mn 6 ch^_j_h^_hn 

_rj_lcg_hnm. Tb_ l_mofnm [l_ l_jiln_^ [m nb_                    
g_[h ± mn[h^[l^ ^_pc[ncih.   

 

R_sufts [h^ ^cs]usscih  

Chemical composition in Hong Quan fruit          

Tb_ mno^s ih nb_ honlcncih[f jlij_lnc_m i` `ii^ b[m         
l_]_cp_^ go]b hinc]_ \_][om_ i` cnm l_f_p[h]_ ch nb_ `ch^-
cha i` `oh]ncih[f `ii^m. Flocn b[m \__h ehiqh [m ih_ i` nb_ 
gimn p[fo[\f_ miol]_m i` honlc_hnm ^o_ ni nb_ jl_m_h]_ i` 
\ci[]ncp_ ]igjioh^m (5). M[]lihonlc_hnm [l_ nb_ honlc_hnm 
nb[n nb_ bog[h \i^s h__^m ch f[la_ [giohnm, qbc]b      
ch]fo^_ `[n, ][l\ibs^l[n_ [h^ jlin_ch. Tb_ g[]lihonlc_hnm 

jlipc^_ _h_las, [h^ cn ]ihn[chm nb_ ]igjih_hnm i` `ii^ 

nb[n nb_ \i^s h__^m ni g[chn[ch cnm msmn_gm [h^ mnlo]nol_m 
(20). Tb_ jl_m_hn mno^s l_mofn mbiq_^ nb[n Hiha Qo[h `locn 
]iff_]n_^ `lig Tchb Bc_h ^cmnlc]n, Ah Gc[ha jlipch]_ jl_-
m_hn_^ ][l\ibs^l[n_, nin[f moa[l, nin[f jlin_ch, nin[f fcjc^, 
`c\_l, [mb [h^ pcn[gch C (T[\f_ 1). 

 A]]il^cha ni ih_ l_jiln (21), F. Jangomas `locn q[m 
gicmnol_ 68%, [mb 1.01 a, ][l\ibs^l[n_ 23.44 a, `c\_l      
4.02 a, jlin_ch 3.18 a, nin[f moa[l 6.18 a [h^ []c^ [m]il\c] 
26.74 ga j_l 100a i` `l_mb q_cabn. Ahinb_l l_mofn mbiq_^ 
nb[n ]b_gc][f ]igjih_hnm i` F. jangomas ch]fo^_ 
carbohydrate 21 a, protein 3.9 a, vitamin C 218 mg/100g 
^ls q_cabn (22). Ih [^^cncih, cn q[m [fmi l_jiln_^                    
F. jangomas `locnm a_n jl_m_h]_ i` [mb 1.20 a, gicmnol_ 
65.27%, ]lo^_ `[n 4.09 a, ]lo^_ `c\l_ 9.85 a, jlin_ch 7.39 a 

[h^ ][l\ibsl[n_ 77.48, \[m_^ ih ^ls g[nn_l (23). In q[m 
mbiq_^ nb[n F. jangomas `locnm ]ihn[ch_^ ][l\ibs^l[n_ 
14.1 a, nin[f jlin_ch 4.21 a, nin[f fcjc^ 0.16 a, ]lo^_ `c\l_ 
1.01 a, [mb 0.74 a, [m]il\c] []c^ 105.63 ga/100a i` ^ls   

g[nn_l (24). Wb_l_[m nb_ jl_m_hn mno^s `ch^m nb_ ]ihn_hn i` 
][l\ibsl[n_ ch [ mcgcf[l [giohn (21, 22) [n 24.86 a [h^ cn 
q[m bcab_l nb[h nb_ _[lfc_l l_jiln, \on fiq_l nb[h [hinb_l 
l_mofn (23, 24). Tb_ ]ihn_hn i` nin[f moa[l q[m 10.91 a [h^ cn 
q[m bcab_l (21). Tb_ ]ihn_hn i` nin[f jlin_ch, nin[f fcjc^, 
]lo^_ `c\_l [h^ [mb q_l_ 9.19 a, 0.68 a, 8.39 a [h^            

1.05 a/100 a i` `l_mb q_cabn l_mj_]ncp_fs. Onb_l mno^c_m 
l_jiln_^ nb_ [giohn i` nin[f jlin_ch l[ha_ `lig 3.19 a ni 
7.39 a, nin[f fcjc^ `lig 0.16 a ni 4.09 a, ]lo^_ `c\_l `lig 
0.01 a ni 9.85 a [h^ [mb `lig 0.735 a ni 1.20 a i` `l_mb 
q_cabn. Tb_ ]ihn_hn i` pcn[gch C q[m 81.62 ga/100a i` 
`l_mb q_cabn. Hiq_p_l, l_mofn i` inb_l mno^c_m l_jiln_^ ni 
\_ 105.63 ga, 218 ga (j_l 100 a i` ^ls q_cabn) [h^        
27.74 ga/100 a i` `l_mb q_cabn. Tb_ gicmnol_ ]ihn_hn i` 
Hiha Qo[h q[m 76.5%, qbcf_ inb_l l_jilnm q_l_ 68% [h^ 

65.27% (21, 23). Tb_ ^cff_l_h]_m ch ]b_gc][f ]igjih_hnm 
]iof^ ][om_ \s a_ial[jbc][f fi][ncihm [h^ nb_ ]ofncp[ncha 
g_nbi^m \on nb_s [l_ mncff ch l[ha_m i` _[lfs l_m_[l]b_m. Ih 
mbiln, Hiha Qo[h `locn cm [ doc]s mq__n `locn, bcab ch `c\_l, 
jlin_ch [h^ pcn[gch C. Hiha Qo[h `locn jligcmchafs ]iof^ 
a[ch g[hs [nn_hncihm `lig ]ihmog_lm [m [ h_q `l_mb `locn 
ih `locn g[le_n. 

Bioactive compounds in Hong Quan fruit              

In q[m l_jiln_^ nb[n F. jangomas `locn ]ihn[chm [hnbi]s[-
hch, [fe[fic^m, β-][lin_h_, `f[pihic^m, n[hhchm, m[jihchm 
[h^ jb_hifc] ]igjioh^m (4). Tb_s [l_ ]ihmc^_l_^ [m aii^ 
[hncirc^[hnm [h^ b[p_ aii^ l_^o]cha jiq_l. Tb_ jl_m_hn 
mno^s [fmi ^_n_lgch_^ nb_ ]igjimcncih i` \ci[]ncp_     
]igjioh^m ch Hiha Qo[h `locn ch]fo^cha `f[pihic^m,     

n[hhchm, jb_hifc]m, m[jihchm, [fe[fic^m [h^ ][lin_hic^m 
(T[\f_ 2). 

 D[n[ mbiq_^ nb[n jb_hifc]m [h^ `f[pihic^m ch Hiha 

Ni. Cigjiuh^s R_sufts(M_[h ± SD, h = 6) 

1 C[l\ibs^l[n_ (%) 24.86 ± 1.54 

2 Tin[f moa[l (%) 10,91 ± 0.88 

3 Tin[f jlin_ch (%) 9.19 ± 0.49 

4 Tin[f fcjc^ (%) 0.68 ± 0.21 

5 Clo^_ `c\_l (%) 8.39 ± 0.95 

6 Amb (%) 1.05 ± 0.08 

7 Micmnol_ (%) 76.50 ± 2.56 

8 Vcn[gch C (ga/100a FW) 81.62 ± 3.99 

T[\f_ 1. Cihn_hn i` honlc_hnm ]igjimcncihm ch Hiha Qo[h `locn  

Ni. Cigjiuh^s R_sufts (M_[h ± SD, h = 6) 

1 Ff[pihic^m (ga QE/100a FW) 65.95 ± 2.92 

2 T[hhchm (ga TAE/100a FW) 944.08 ± 26.31 

3 Pb_hifc]m (ga GAE/100a FW) 456.32 ± 23.81 

4 S[jihchm (ga SE/100a FW) 20.87 ± 2.00 

5 Afe[fic^m (ga CE/100a FW) 586.68 ± 44.56 

6 C[lin_hic^m (ga/100a FW) 9.87 ± 0.40 

T[\f_ 2. Cihn_hn i` \ci[]ncp_ ]igjioh^m ch Hiha Qo[h `locn  
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Qo[h q_l_ 456.32 ga GAE/100a [h^ 65.95 ga QE/100 a i` 
`l_mb q_cabn, nb_s q_l_ bcab_l nb[h i\m_lp_^ l_mofnm (24) 
qbc]b q_l_ 390 ga GAE/100 a [h^ 6.66 ga QE/100 a i` ^ls 

g[nn_l l_mj_]ncp_fs. Hiq_p_l, nb_ `ilg_l mno^c_m `ioh^ 
jb_hifc] ]ihn_hn [n [ p_ls bcab [giohn [n 2507.41 ga 
GAE/100 a `il nb_ M[f[smc[h F. jangomas [h^ [n 3297 ga 
GAE/100 a `il Ih^c[h ]iff__ jfog (21, 24). Ahinb_l l_jiln 
mbiq_^ nb[n ]ihn_hnm i` nin[f jb_hifc] [h^ `f[pihic^ q_l_ 
20 ga GAE/a [h^ 2 ga QE/a (5). Tb_ ][lin_hic^m ]ihn_hn 
q[m 1.2 ga/100 a ch Ih^c[h ]iff__ jfog, qbcf_ Vc_nh[g 
Hiha Qo[h `locn q[m 9.87 ga/100a i` `l_mb q_cabn.         
B_mc^_m, nb_ ]ihn_hn i` n[hhch [h^ [fe[fic^m q_l_ [fmi bcab 
[n 944.08 ga TAE/100 a [h^ 586.68 ga CE/100 a i` `l_mb 
q_cabn. Tb_ m[jihch q[m i\m_lp_^ [n 20.87 ga SE/100a 
`l_mb q_cabn. 

 Tb_l_ q[m ^cff_l_h]_ ch nb_ [giohnm i` ]b_gc][f 
]igjih_hnm [h^ \ci[]ncp_ ]igjioh^m i` nbcm mno^s l_mofn 

qcnb mig_ inb_l ih_m. Tbcm ][h _rjf[ch nb[n [h[fsmcm  
g_nbi^m [l_ ^cff_l_hn [h^ _hpclihg_hn[f `[]nilm [h^ 
aliqcha ]ih^cncihm i` jf[hnm [ff_]n m_]ih^[ls g_n[\ifcn_m 
[h^ ]b_gc][f ]igjimcncih (25, 26). Ehpclihg_hn             
]ih^cncihm mo]b [m n_gj_l[nol_, l[ch`[ff [h^ l_f[ncp_     

bogc^cns i` nb_ jf[hn, nb_s [fmi b[p_ nb_ [\cfcns ni ]b[ha_ 
nb_ a_hc] ]b[l[]n_lcmnc]m i` nb_ jf[hn, nb_m_ _f_g_hnm g[s 
\_ ^cl_]nfs [ff_]n_^ \s g_n[\ifcn_ ]b[ha_m ^olcha jf[hn 
aliqnb (27). Hiha Qo[h `locn cm [ aii^ miol]_ i` \ci[]ncp_ 
]igjioh^m ch \inb ko[hncns [h^ ko[fcns. Tb_m_ \ci[]ncp_ 
]igjih_hnm ]iof^ \_ _rjficn_^ ch \inb `ii^ [h^ ]img_nc] 
ch^omnls.  

Antioxidant activity of ethanol extract from Hong Quan 
fruit               

Tb_l_ [l_ p[lciom in vitro g_nbi^m ni ^_n_lgch_ nb_       
[hncirc^[hn [\cfcns i` `locn \_][om_ [hncirc^[hnm l_jfs 
^cff_l_hnfs ni ^cff_l_hn l[^c][f [h^ irc^[hn miol]_m. A mchaf_ 
ih g_nbi^ ]iof^ hin mol_fs _rjl_mm [ff nb_ l[^c][fm [h^ 
[hncirc^[hnm ch ]igjf_r g[nlcr_m. Ih a_h_l[f, nb_ gimn 
cgjiln[hn in vitro n_mnm [l_ \[m_^ ih nqi g[dil g_]b[-
hcmgm: nb_ bs^lia_h [nig nl[hm`_l g_nbi^m, qbc]b     
g_[mol_ nb_ [\cfcns ni m][p_ `l__ l[^c][fm \s bs^lia_h 
iff_lcha, [h^ nb_ mchaf_ _f_]nlih nl[hm`_l g_nbi^m, qbc]b 
`ch^ nb_ [\cfcns ni nl[hm`_l ih_ _f_]nlih ni l_^o]_ [ ]ig-
jioh^ mo]b [m `l__ l[^c][fm [h^ g_n[fm (28). Ahncirc^[hnm 
[l_ cgjiln[hn ]igjih_hn nb[n ^_]l_[m_ nb_ lcme i` ]blihc] 
^cm_[m_m \s m][p_hacha `l__ l[^c][fm []]ogof[n_^ ih ]_ff 
ncmmo_m, nb_l_\s jl_p_hncha nb_g `lig irc^[ncp_ ^[g[a_ 

(20). 

 Tb_ [hncirc^[hn []ncpcns i` Hiha Qo[h `locn q[m 
_p[fo[n_^ \[m_ ih nb_ [\cfcns i` nb_ `locn _rnl[]nm ni m][p-
_ha_ 2,2-^cjb_hsf-1- jc]lfsbs^litsf `l__ l[^c][fm (DPPH), 
ni l_^o]_ `_llc] cihm ^_n_lgch_^ \s `_llc] l_^o]cha [hncirc-
^[hn jin_hnc[f (FRAP) [mm[s [h^ ni [mm_mm nin[f l_^o]cha 
jiq_l \s ^_n_lgch_^ [hncirc^[hn [\cfcns ch^_r (AAI). R_mofn 
q[m mbiq_^ ch T[\f_ 3. Tb_ jl_m_hn qile, mbiq_^ nb[n nb_ 
DPPH [mm[s i` nb_ ]lo^_ _nb[hif _rnl[]n q[m kocn_ bcab [n 
88.65% [h^ nb_ FRAP [mm[s q[m 15.24 gM F_SO4/100a. 
M_[hqbcf_, nb_ [\cfcns i` m][p_hacha `l__ l[]^c][fm DPPH i` 
f_[p_m, mn_gm, `fiq_lm [h^ m__^m _rnl[]n i` Malva sylvestris 
q_l_ 93.11%, 98.52%, 93.70% [h^ 91.08% l_mj_]ncp_fs 

(29). Tb_ clih l_^o]ncih ][j[]cns i` mig_ jf[hnm qcnb 
^cff_l_hn _rnl[]ncih mifp_hnm l[ha_^ `lig 16,357 ni 
404,123 aF_SO4/100a _rnl[]n (30). B_mc^_m, nb_ [hncirc^[hn 

ch^_r (AAI) i` Hiha Qo[h `locn q[m 8.13. Tb_ l_mofnm i` nb_ 
mno^s _p[fo[ncha nb_ nin[f l_^o]cha ][j[]cns i` n_[ p[lc_ns 
(Camelia sinensis) aliqh [n ^cff_l_hn b_cabnm q_l_ `lig 
70.69÷142.31 µM [m]il\c] []c^/a `l_mb f_[p_m (31). Tb_ clih 
l_^o]ncih ][j[]cns i` jb_hifc] [h^ `f[pihic^ _rnl[]nm `lig 
Malva sylvestris q[m 0.04 ni 0.15 [h^ 0.05 ni 0.59 µM F_2+/ga 

^ls _rnl[]n l_mj_]ncp_fs (29).   

 

Cih]fuscih   

Hiha Qo[h `locnm [l_ _hioab i` honlcnciom ]igjih_hnm [m 

][l\ibs^l[n_, nin[f moa[l, jlin_ch, fcjc^, ]lo^_ `c\l_ [h^ 

[mb; [h^ b[p_ p[lciom [hncirc^[hnm [m `f[pihic^m,             

jb_hifc]m, n[hhch, [fe[fic^m, m[jihchm, ][lin_hic^m [h^ 

pcn[gch C. Tb_m_ mo\mn[h]_m [l_ p_ls h_]_mm[ls `il bog[h 

b_[fnb [h^ nb_s [l_ [\cfcns ni ^_mnlischa `l__ l[^c][fm ch 

\i^s, mi ][h l_^o]_ nb_ lcme i` ]blihc] ^cm_[m_m. Sig_ 

mo\mn[h]_m b[p_ bcab ]ihn_hn mo]b [m jb_hifc]            

456.32 ± 23.81 gaGAE/100a, [fe[fic^m 586.68 ± 44.56 

gaCE/100a, n[hhch 944.08 ± 26.31 gaTAE/100a. Onb_l  

mo\mn[h]_m b[p_ fiq ]ihn_hn [m `f[pihic^m 65.95 ± 2.92 

gaQE/100a, m[jihch 20.87 ± 2.00 gaSE/100a, ][lin_hic^m 

9.87 ± 0.40 ga/100a `l_mb q_cabn. Tb_ _nb[hif _rnl[]n i` 

`locn [l_ [hncirc^[hn [\cfcns [n bcab f_p_f [m DPPH              

88.65 ± 1.23%, FRAP 15.24 ± 0.26 gM F_SO4/100a [h^ AAI 

8.13 ± 0.82. Folnb_l l_m_[l]b_m ]iof^ ^_n_lgch_ _ff_]nm i` 

jli]_mmcha g_nbi^m ih honlcncih[f [h^ `oh]ncih[f ]igji-

h_hnm i` Hiha Qo[h `locnm.   

 

A]ehiwf_^a_g_hts    

Tbcm l_m_[l]b cm `oh^_^ \s Vc_nh[g N[ncih[f Uhcp_lmcns    

Hi Cbc Mchb Ccns (VNU-HCM) oh^_l al[hn hog\_l “C2021-

16-03”.   

 

Autbirs ]ihtrc\utcihs   

NDT ^_mcah_^, ][llc_^ ion nb_ _rj_lcg_hn, [h[fsm_^ ^[n[, 

qlin_, l_pc_q_^ [h^ _^cn_^. VTXT [h^ TNK ][llc_^ ion nb_ 

_rj_lcg_hn [h^ [h[fsm_^ ^[n[. Aff [onbilm l_[^ [h^ [j-

jlip_^ nb_ `ch[f g[hom]lcjn.   

 

Cigjfc[h]_ wctb _tbc][f st[h^[r^s   

Cih`fc]t i` cht_r_st: : Aonbilm ^i hin b[p_ [hs ]ih`fc]n i` 

chn_l_mnm ni ^_]f[l_.    

Etbc][f cssu_s: Nih_ 

 

Ni. Ass_ssg_ht g_tbi^ R_sufts (M_[h ± SD, h = 6) 

1 DPPH (%) 88,65 ± 1.23 

2 FRAP (gM F_SO4/100a) 15.24 ± 0.26 

3 AAI 8.13 ± 0.82 

T[\f_ 3. Ahncirc^[hn [\cfcns i` ]lo^_ _rnl[]n `ilg Hiha Qo[h `locn  

https://plantsciencetoday.online


5 

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

R_`_r_h]_s   

1. Lco RH. Dc_n[ls \ci[]ncp_ ]igjioh^m [h^ nb_cl b_[fnb cgjfc][-
ncihm. Jiolh[f i`Fii^ S]c_h]_. 2013;78(Sojjf 1):18-25. bnnjm://
^ic.ila/ 10.1111/1750-3841.12101 

2. B_lhbift A. A \lc_` l_pc_q ih \ci[]ncp_ ]igjioh^m ch jf[hnm. Ih: 
B_lhbift A (_^) Bci[]ncp_ ]igjioh^m ch jf[hnm: \_h_`cnm [h^ 
lcmem `il g[h [h^ [hcg[fm. Tb_ Nilq_ac[h A][^_gs i` S]c_h]_ 
[h^ L_nn_lm. Omfi; 2010. 

3. USDA *chn_lh_n+. Wbs cm cn cgjiln[hn ni _[n `locn? *oj^[n_ 2019, 
]cn_^ 2022. O]n.09+ [p[cf[\f_ `lig bnnjm://[me.om^[.aip/m/
[lnc]f_/Wbs-cm-cn-cgjiln[hn-ni-_[n-`locn   

4. S[mc S, Ncmb[n A, Tlcj[nbc YC. Enbhig_^c]ch[f, jbsni]b_gc][f 
[h^ jb[lg[]ifiac][f [mj_]nm i` Flacourtia Jangomas: A l_pc_q. 
Ihn_lh[ncih[f Jiolh[f i` Pb[lg[]s [h^ Pb[lg[]_onc][f S]c_h]-
_m. 2018;10(3):9-15. bnnjm://^ic.ila/10.22159/
cdjjm.2018p10c3.23998 

5. Donn[ B, Bil[b N. Sno^c_m ih honl[]_onc][f jlij_lnc_m i` Flacour-
tia jangomas `locnm ch Amm[g, Ih^c[. Jiolh[f i` M_^c]ch[f Pf[hnm 
Sno^c_m. 2017;5(1):50-53. bnnjm://qqq.jf[hnmdiolh[f.]ig/
[l]bcp_m/2017/pif5cmmo_1/P[lnA/5-1-16-188.j^` 

6. T[foe^_l C, S[hdc\ S, Sol[d A, H_gihn[ KM, Kbclof IM, Ahcmott-
g[h M. Ep[fo[ncih i` [hncirc^[hn, [h[fa_mc] [h^ [hnc^c[llbi_[f 
[]ncpcns i` Flacourtia jangomas (Liol.) R[_om]b. f_[p_m. Pb[lg[-
]ifiasihfch_. 2012;3:20-28. bnnj://jb[lg[]ifiasihfch_.mcf[_.cn 

7. AOAC. Offc]c[f g_nbi^m i` [h[fsmcm, [mmi]c[ncih i` iffc]c[f [h[fsn-
c][f ]b_gcmn, Ri]epcff_, M^, USA, 15nb _^cncih; 1990. 

8. P[ncf UH, G[ceq[^ D. Pb[lg[]iahimnc][f _p[fo[ncih i` mn_g 
\[le i` Terminalia arjuna. Ihn_lh[ncih[f Jiolh[f i` Pb[lg[]_o-
nc][f S]c_h]_. 2011;3(4):98-102. 

9. T[fl_d[ T. Bci]b_gc][f _mncg[ncih i` nbl__ jlcg[ls g_n[\ifcn_m 
`ligg_^c]ch[ffs cgjiln[hn jf[hn Moringa oleifera. Ihn_lh[ncih[f 
Jiolh[f i` Pb[lg[]_onc][f S]c_h]_m R_pc_q [h^ R_m_[l]b. 
2011;7(2):186-88. bnnj://qqq.afi\[fl_m_[l]bihfch_.h_n  

10. Momn[jb[ Y, B[\ol[ SR. D_n_lgch[ncih i` ][l\ibs^l[n_ [h^ β-
][lin_h_ ]ihn_hn i` mig_ p_a_n[\f_m ]ihmog_^ ch e[hi g_-
nlijifcm, Nca_lc[. B[s_li Jiolh[f i` Pol_ [h^ Ajjfc_^ S]c_h]_m. 
2009;2(1):119-21. bnnjm://^ic.ila/10.4314/\[dij[m.p2c1.58515 

11. Himm[ch MA, R[kgc KAS, Mctts ZH, W_fc AM, Rcs[gc Q. Sno^s i` 
nin[f jb_hif, `f[pihic^m ]ihn_hnm [h^ jbsni]b_gc][f m]l__hcha 
i` p[lciom f_[p_m ]lo^_ _rnl[]nm i` fi][ffs aliqh Thymus vularis. 
Amc[h P[]c`c] Jiolh[f i` Tlijc][f Bcig_^c]ch_. 2013;3(9):705-10. 
bnnjm://^ic.ila/10.1016/S2221-1691(13)60142-2 

12. Emq[lc LM, Bb[l[nbc VR, J[smbl__ N. Pl_fcgch[ls jbsni]b_gc][f 
m]l__hcha [h^ b_[ps g_n[f [h[fsmcm i` f_[` _rnl[]n i` Ziziphus 
oenoplia (L.) Mcff. G[l^. Ihn_lh[ncih[f Jiolh[f i` Pb[lg[]_onc][f 
S]c_h]_m [h^ Dloa R_m_[l]b. 2013;5(1):38-40. bnnjm://
cdjm^l.]ig/ch^_r.jbj/cdjm^l/[lnc]f_/pc_q/238 

13. L[cnihd[g WS, Yogh[g R, Am_g SD, W[haeb_cl[ej[g SD. Ep[f-
o[ncp_ [h^ ]igj[l[ncp_ mno^s i` \ci]b_gc][f, nl[]_ _f_g_hnm 
[h^ [hncirc^[hn []ncpcns i` Phlogacanthus pubinervius T. Ah^_l-
mih [h^ Phlogacanthus jenkinsii C. B. Cf[le_ f_[p_m. Ih^c[h Jiol-
h[f i` N[nol[f Pli^o]nm [h^ R_miol]_m. 2013;4(1):67-72. bnnjm://
hijl.hcm]jl.l_m.ch/\cnmnl_[g/123456789/17423/1/IJNPR%204%
281%29%2067-72.j^` 

14. A^_qif_ E, Adc\is_ BO, I^lcm OO, Odi OA, Ohce[h A, Oaohgi^-
_^_ OT, A^_qogc DF. Pbsni]b_gc][f, [hncgc]li\c[f [h^ G]-Mm 
i` A`lc][h hong_a (Monodora myristica). Ihn_lh[ncih[f Jiolh[f 
i` Pb[lg[]_onc][f S]c_h]_ Ihp_hnncih. 2013;2(5):25-32. bnnj://
cdjmc.ila/P[j_lm/Vif2(5)/p_lmcih-1/D252532.j^` 

15. Donn[. Sno^s i` m_]ih^[ls g_n[\ifcn_m i` Gomphostemma ni-
veum Hiie.`. ch Amm[g, Ih^c[. Jiolh[f i` M_^c]ch[f Pf[hnm Sno^-
c_m. 2014;2(5):24-28. bnnjm://qqq.jf[hnmdiolh[f.]ig/
[l]bcp_m/2014/pif2cmmo_5/P[lnA/7.1-520.j^` 

16. Schab A, L[ql_h]_ K, Pl[h^cn S, L[ql_h]_ RS. R_mjihm_ i` 
f_[p_m, mn_gm [h^ liinm i` Withania somnifera ni ]ijj_l mnl_mm. 

Ihn_lh[ncih[f Jiolh[f i` Pf[hn, Ahcg[f [h^ Ehpclihg_hn[f S]c-
_h]_m. 2014;4(3):60-67. bnnj://qqq.cdj[_m.]ig/.../594_j^`.j^` 

17. A^_^[ji AA, Jcgib FO, A`if[s[h AJ, M[mce[ PJ. Ahncirc^[hn 
jlij_lnc_m i` nb_ g_nb[hif _rnl[]nm i` nb_ f_[p_m [h^ mn_gm i` 
Celtis africana. R_]il^m i` N[nol[f Pli^o]nm. 2009;3(1):23-31. 
bnnj://qqq.[]ajo\m.ila/RNP © Po\fcmb_^ 01/13/2009 
EISSN:1307-6167 

18. Tif[  AB,  Ro`ch[ ASY,  A^_hce_ OO. Pbsni]b_gc][f [h[fsmcm [h^ 
[hncirc^[hn []ncpcnc_m i` _nb[hifc] f_[` _rnl[]n i` Brillantaisia 
patula. Wilf^ Jiolh[f i` Pb[lg[]_onc][f R_m_[l]b 2014;3
(3):4914-24. bnnj://qqq.qdjl.h_n/^[mb\i[l^/[l]bcp_ 

19. Naos_h Tbc Mchb To. Sno^s ih cmif[ncih i` []ncp_ ]igjioh^m 
`lig fchatbc (Ganoderma lucidium). Jiolh[f i` S]c_h]_ [h^ 
T_]bhifias. 2009;47(1):45-53.  bnnjm://pdif.ch`i.ph/ch^_r.jbj/
dmn/[lnc]f_/pc_q/4725 

20. Bcmq[m SC, Kog[l P, Kog[l R, D[m S, Mcml[ TK, D_s D. Nonlcncih-
[f ]igjimcncih [h^ [hncirc^[hn jlij_lnc_m i` nb_ qcf^ _^c\f_ 
`locnm i` Tlcjol[, Nilnb_[mn Ih^c[. Somn[ch[\cfcns. 2022;14:12194. 
bnnjm://^ic.ila/10.3390/mo141912194 

21. B[l\bocs[ RI, N[nb D, Schab SK, Dqcp_^c M. M[mm gi^_fcha i` 
Ih^c[h Ciff__ Pfog (Flacourtia jangomas) `locn qcnb cnm jbsmc]i-
]b_gc][f jlij_lnc_m. Ihn_lh[ncih[f Jiolh[f i` Flocn S]c_h]_. 
2020;20(1):1-24. bnnjm://^ic:10.1080/15538362.2020.1775161 

22. B[lo[b D, N_ia B. Bin[hc][f, jbsni]b_gc][f [h^ jb[lg[]ifiac-
][f l_pc_q i` Flacourtia jangomas (Liol.) R[_om]b. Ihn_lh[ncih[f 
Jiolh[f i` Coll_hn M_^c][f [h^ Pb[lg[]_onc][f R_m_[l]b. 
2016;2(3):244-47. bnnj://qqq.diolh[f]gjl.]ig 

23. S_[f T, Pcff[c B, Cb[o^bolc K. Nonlcncp_ p[fo_ [h^ gch_l[f ]igji-
mcncih i` mig_ qcf^ _^c\f_ jf[hnm `lig M_ab[f[s[ mn[n_ ch Ih^c[. 
A^p[h]_m ch Bcifiac][f R_m_[l]b. 2014;8(3):116-22. bnnjm://
^ic.ila/10.5829/c^imc.[\l.2014.8.3.82212 

24. S[lg[[ A, M[b[hn[ M. Flocourtia jangomas L. `locnm `ioh^ ch 
Bl[bg[jonl[ p[ff_s [ali-]fcg[nc] ]ih^cncih: A honlcncih[f mno^s. 
Ihn_lh[ncih[f Jiolh[f i` Bci-Pb[lg[ R_m_[l]b. 2020;9(7):2678-
82. bnnj://^r.^ic.ila/10.21746/cd\jl.2020.9.7.1 

25. Mib[f_ KC, Bi^_^_ O, Al[s[ HT, Mo^[o FN. M_n[\ifigc] [h[fs-
mcm `il ]igjimcncih[f ^cff_l_h]_m i` \omb n_[ (Athrixia phyli-
coides DC.) mo\d_]n_^ ni m_[mih[f ^sh[gc]m. Aalihigs. 
2020;10:892  bnnjm://^ic.ila/10.3390/[alihigs10060892  

26. P[hn P, P[h^_s S, D[ff’A]ko[ S. Tb_ ch`fo_h]_ i` _hpclihg_hn[f 
]ih^cncihm ih m_]ih^[ls g_n[\ifcn_m ch g_^c]ch[f jf[hnm: A 
fcn_l[nol_ l_pc_q. Cb_gcmnls Bci^cp_lmcns.  2021;18:_2100345. 
bnnjm//^ic.ila/10.1002/]\^p.202100345 

27. W[ha M, Lch]ifh DE. Eff_]nm i` fcabn chn_hmcns [h^ [lnc`c]c[f 
qioh^cha ih gihin_lj_h_ jli^o]ncih ch Myrica cerifera `lig 
nqi ^cff_l_hn _]ifiac][f b[\cn[nm. C[h[^c[h Jiolh[f i` Bin[hs. 
2004;82:1501-08. bnnjm://^ic.ila/10.1139/\04-107 

28. O^lcitif[-S_ll[hi I, B_ffí G, Pocajchóm J, H_ll_li E, M[lníh-
B_ffimi O. S]l__hcha nb_ [hncirc^[hn []ncpcns i` nb_lg[f il hih-
nb_lg[ffs nl_[n_^ `locn doc]_m \s in vitro [h^ in vivo [mm[sm. B_p-
_l[a_m. 2022;8:36. bnnjm://^ic.ila/10.3390/\_p_l[a_m8020036 

29. B_ab^[^ MC, B_h[gg[l C, B_hm[f[b F, S[\lc FZ, B_f[l\c M, 
Cb_g[n F. Ahncirc^[hn []ncpcns, jb_hifc] [h^ `f[pihic^ ]ihn_hn 
ch f_[p_m, `fiq_lm, mn_gm [h^ m__^m i` g[ffiq (Malva sylvestris 
L.) `lig Nilnb W_mn_lh i` Afa_lc[. A`lc][h Jiolh[f i` Bcin_]bhif-
ias. 2014;13(3):486-91. bnnjm://^ic:10.5897/AJB2013.12833 

30. Gib[lc AR, H[dcg_b^cjiil H, S[]c^hc[ S, Ad[hc Y, H[^dc[e\iih^c 
A. Ahncirc^[hn []ncpcns i` mig_ g_^c]ch[f mj_]c_m omcha FRAP 
[mm[s. Jiolh[f i` M_^c]ch[f Pf[hnm. 2011;10(37):54-60. bnnj://
dgj.cl/[lnc]f_-1-233-_h.bngf 

31. Cb[el[\ilns K, Bb[nn[]b[ld__ S, P[f TK, Bb[nn[]b[lss[ S. Ep[fo-
[ncih i` in vitro [hncirc^[hn jin_hnc[f i` n_[ (Camelia sinensis) 
f_[p_m i\n[ch_^ `lig ^cff_l_hn b_cabnm i` D[ld__fcha Hcff, W_mn 
B_ha[f. Jiolh[f i` Ajjfc_^ Pb[lg[]_onc][f S]c_h]_. 2015;5
(1):63-68. bnnjm://^ic.ila/10.7324/JAPS.2015.50112   

https://doi.org/%2010.1111/1750-3841.12101
https://doi.org/%2010.1111/1750-3841.12101
https://ask.usda.gov/s/article/Why-is-it-important-to-eat-fruit
https://ask.usda.gov/s/article/Why-is-it-important-to-eat-fruit
https://doi.org/10.22159/ijpps.2018v10i3.23998
https://doi.org/10.22159/ijpps.2018v10i3.23998
https://www.plantsjournal.com/archives/2017/vol5issue1/PartA/5-1-16-188.pdf
https://www.plantsjournal.com/archives/2017/vol5issue1/PartA/5-1-16-188.pdf
.%20http:/pharmacologyonline.silae.it
http://www.globalresearchonline.net
https://doi.org/10.4314/bajopas.v2i1.58515
https://doi.org/10.1016/S2221-1691(13)60142-2
https://ijpsdr.com/index.php/ijpsdr/article/view/238
https://ijpsdr.com/index.php/ijpsdr/article/view/238
https://nopr.niscpr.res.in/bitstream/123456789/17423/1/IJNPR%204%281%29%2067-72.pdf
https://nopr.niscpr.res.in/bitstream/123456789/17423/1/IJNPR%204%281%29%2067-72.pdf
https://nopr.niscpr.res.in/bitstream/123456789/17423/1/IJNPR%204%281%29%2067-72.pdf
http://ijpsi.org/Papers/Vol2(5)/version-1/D252532.pdf
http://ijpsi.org/Papers/Vol2(5)/version-1/D252532.pdf
https://www.plantsjournal.com/archives/2014/vol2issue5/PartA/7.1-520.pdf
https://www.plantsjournal.com/archives/2014/vol2issue5/PartA/7.1-520.pdf
http://www.ijpaes.com/.../594_pdf.pdf
http://www.acgpubs.org/RNP%20©%20Published%2001/13/2009%20EISSN:1307-6167
http://www.acgpubs.org/RNP%20©%20Published%2001/13/2009%20EISSN:1307-6167
https://www.cabdirect.org/globalhealth/search/?q=au%3A%22Tola%2C+A.+B.%22
https://www.cabdirect.org/globalhealth/search/?q=au%3A%22Rufina%2C+A.+S.+Y.%22
https://www.cabdirect.org/globalhealth/search/?q=au%3A%22Adenike%2C+O.+O.%22
http://www.wjpr.net/dashboard/archive_show/2014/VOLUME%203,%20MAY%20ISSUE%203
https://vjol.info.vn/index.php/jst/article/view/4725
https://vjol.info.vn/index.php/jst/article/view/4725
https://doi.org/10.3390/su141912194
https://doi:10.1080/15538362.2020.1775161
http://dx.doi.org/10.1080/15538362.2020.1775161
http://www.journalcmpr.com
https://doi.org/10.5829/idosi.abr.2014.8.3.82212
https://doi.org/10.5829/idosi.abr.2014.8.3.82212
http://dx.doi.org/10.21746/ijbpr.2020.9.7.1
https://doi.org/10.3390/agronomy10060892
https/doi.org/10.1002/cbdv.202100345
https://doi.org/10.1139/b04-107
https://doi.org/10.3390/beverages8020036
https://doi:10.5897/AJB2013.12833
http://jmp.ir/article-1-233-en.html
http://jmp.ir/article-1-233-en.html
https://doi.org/10.7324/JAPS.2015.50112

