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A\str[]t   

I]_ ]l_[g cm qc^_fs _hdis_^ \s ]ihmog_lm i` [ff [a_m, \on cnm bcab moa[l [h^ 
`[n ]ihn_hn g[s b[p_ [^p_lm_ _ff_]nm ih b_[fnb. Tbcm l_m_[l]b [cg_^ ni 
^_p_fij [ `oh]ncih[f `ilg i` c]_ ]l_[g \s ch]iljil[ncha Tiliacora triandra 

f_[p_m, qbc]b [l_ lc]b ch [hncirc^[hnm. Tb_ mo\mn[h]_m `lig nb_ f_[p_m q_l_ 
_rnl[]n_^ omcha bcab-jiq_l gc]liq[p_m [n 600 W `il 30 m_], l_j_[n_^ nbl__ 
ncg_m. Tb_ _rnl[]n q[m nb_h ch]iljil[n_^ chni nb_ c]_ ]l_[g l_]cj_, qbc]b 

oncfct_^ mecg gcfe jiq^_l chmn_[^ i` `l_mb gcfe [h^ mn_pc[ msloj chmn_[^ i` 
moa[l. Tb_ [hncirc^[hn []ncpcns q[m [mm_mm_^ omcha DPPH [h^ ABTS [mm[sm, 
qbcf_ nb_ nin[f jb_hifc] ]igjioh^m q_l_ g_[mol_^ omcha nb_ Fifch-

Cci][fn_o [mm[s. Tb_ `ch^cham ch^c][n_^ nb[n c]_ ]l_[g mojjf_g_hn_^ qcnb 
nb_ _rnl[]n [n [ 20% f_[` l[nci (T20) _rbc\cn_^ nb_ bcab_mn [hncirc^[hn 
[]ncpcns [a[chmn DPPH [h^ ABTS, qcnb p[fo_m i` 54.30 ± 1.42% [h^ 73.83 ± 

1.90%, l_mj_]ncp_fs. A^^cncih[ffs, nb_ bcab_mn nin[f jb_hifc] ]igjioh^m 
]ihn_hn q[m i\m_lp_^ [n 3.48 ± 0.10 ga GAE/a m[gjf_. Tb_ [^^cncih i`  
T. triandra f_[` _rnl[]n l_mofn_^ ch [ mcahc`c][hnfs ^[le_l al__h ]ifil [h^ [ 

`clg_l n_rnol_. Hiq_p_l, nb_ c]_ ]l_[g’m [\cfcns ni l_mcmn g_fncha mbiq_^ 
mfcabn ]b[ha_. S_hmils [mm_mmg_hn l_p_[f_^ nb[n c]_ ]l_[g _hb[h]_^ qcnb 
5% (T5) [h^ 10% f_[` l[ncim (T10) i` nb_ _rnl[]n l_]_cp_^ bcab_l m]il_m `il 

n[mn_, ]ifil, i^il, [h^ ip_l[ff []]_jn[h]_ ]igj[l_^ ni T20, [h^ mbiq_^ hi 
^cff_l_h]_ `lig nb_ ]ihnlif (T0). Tb_m_ `ch^cha moaa_mn nb[n T10 ]iof^ m_lp_ 
[m [ pc[\f_ [fn_lh[ncp_ `il b_[fnb-]ihm]ciom ]ihmog_lm m__echa `oh]ncih[f 

c]_ ]l_[g ijncihm. 
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Intro^u]tcon   

Ih l_]_hn ^_][^_m, nb_l_ b[m \__h [ afi\[f ch]l_[m_ ch [q[l_h_mm l_a[l^cha 
nb_ cgjiln[h]_ i` ]ihmogcha honlcnciom g_[fm ni jl_p_hn cffh_mm_m [h^ 
jligin_ b_[fnb (1). E]ihigc] aliqnb [h^ lcmcha ch]ig_m b[p_ f_^ ni 
]b[ha_m ch fc`_mnsf_ [h^ ^c_n[ls b[\cnm, qcnb [ mbcft [q[s `lig nl[^cncih[f 
`ii^m niq[l^m b_[pcfs jli]_mm_^ g_[fm ]ihn[chcha bcab f_p_fm i` m[fn, moa[l, 
[h^ ohb_[fnbs `[nm. Tb_m_ ^c_n[ls j[nn_lhm [l_ ]fim_fs [mmi]c[n_^ qcnb nb_ 
ch]l_[mcha jl_p[f_h]_ i` hih-]iggohc][\f_ ^cm_[m_m (NCDm) mo]b [m 
][h]_l, g_n[\ifc] msh^lig_, ch`f[gg[nils ^cmil^_lm, ][l^cip[m]of[l 
^cm_[m_, ^c[\_n_m, ]blihc] l_mjcl[nils ^cm_[m_m, ]blihc] ec^h_s ^cm_[m_, [h^ 
g_n[\ifc] msh^lig_. Tb_m_ g_^c][f ]ih^cncihm [l_ b[pcha [h ch]l_[mchafs 

 

PLANT SCIENCE TODAY 
ISSN 2348-1900 (onlcn_) 
Vol x(x): xx–xx 
bttps://^oc.ora/10.14719/pst.3234 

HORIZON  
_-Pu\lcsbcna Group 

Mc]row[v_-[sscst_^ _xtr[]tcon o` Tiliacora triandra l_[v_s `or 
`un]tcon[l c]_ ]r_[m pro^u]tcon 
 

N[rumon Boonm[n1, Cb[n[t_ W[nn[1, J[ruw[n Cbutrtona1, Pcy[^[ Wonawcw[t1, Sup[tr[ Cbun]bo\2 & Scrcr[t Pb[kp[kn[m1* 

 
1D_j[lng_hn i` S]c_h]_, F[]ofns i` S]c_h]_ [h^ T_]bhifias, So[h Soh[h^b[ R[d[\b[n Uhcp_lmcns, B[haeie 10300, Tb[cf[h^  

2Dcpcmcih i` Cihm_lp[ncih Bcifias, S]biif i` Ihn_l^cm]cjfch[ls Sno^c_m, M[bc^if Uhcp_lmcns, S[csie ^cmnlc]n, K[h]b[h[\olc, 71150, Tb[cf[h^ 

 

*Eg[cf: mclcl[n.jb@mmlo.[].nb  

RESEARCH 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.3234
http://horizonepublishing.com/journals/index.php/PST/open_access_policy
https://crossmark.crossref.org/dialog/?doi=10.14719/pst.3234&domain=horizonepublishing.com
http://www.horizonepublishing.com/
https://doi.org/10.14719/pst.3234
mailto:sirirat.ph@ssru.ac.th


BOONMAN ET AL  2     

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

mcahc`c][hn cgj[]n ih b_[fnb mn[nom qilf^qc^_, j[lnc]of[lfs 
ch jijof[ncihm i` ^_p_fijcha h[ncihm qb_l_ nb_s [l_ gil_ 
jl_p[f_hn (2, 3). A gil_ l_[fcmnc] [h^ momn[ch[\f_ [jjli[]b 
qiof^ \_ ni oncfct_ `ii^-\[m_^ g_nbi^m ni [^^l_mm nb_ 
ch]l_[mcha nbl_[n i` NCDm, l[nb_l nb[h l_fscha mif_fs ih 
jb[lg[]_onc][f g_^c][ncihm, qbc]b ift_h ]ig_ qcnb bcab 
]imnm [h^ [ l[ha_ i` h_a[ncp_ ]ihm_ko_h]_m (4).  

 Mi^_lh `ii^m [l_ `ilgof[n_^ qcnb ]igjioh^m nb[n 
hin ihfs jlipc^_ _mm_hnc[f honlc_hnm [h^ m[ncm`s [jj_ncn_m 
\on [fmi _hb[h]_^ j_ijf_’m g_hn[f [h^ jbsmc][f b_[fnb. 
Tb_m_ nsj_m i` `ii^m [l_ ]iggihfs l_`_ll_^ ni [m 
“`oh]ncih[f `ii^m” (5, 6). Wcnb nb_ ch]l_[mcha jijof[lcns i` 
`oh]ncih[f `ii^, ]ihmog_lm [l_ \_]igcha gil_ ]ihm]ciom 
i` `ii^ ko[fcns [h^ nb_ hog_liom b_[fnb \_h_`cnm 
[mmi]c[n_^ qcnb ^cff_l_hn g_[fm. Tbcm b_cabn_h_^ 
[q[l_h_mm b[m f_^ ni [ mcahc`c][hn aliqnb ch nb_ ^_mcl_ `il 
[h^ oh^_lmn[h^cha i` nb_ cgjiln[h]_ i` ]ihmogcha 
honlcnciom `ii^m qcnbch mi]c_ns. Ti g__n nb_m_ _pifpcha 
h__^m, cn cm cgj_l[ncp_ ni ^_p_fij chhip[ncp_ `oh]ncih[f 
`ii^m (7, 8). 

 Tiliacora triandra cm [ jf[hn \_fihacha ni nb_ 
M_hcmj_lg[]_[_ `[gcfs, h[ncp_ ni Sionb_[mn Amc[h 
]iohnlc_m, j[lnc]of[lfs Tb[cf[h^, Vc_nh[g [h^ nb_ L[im 
P_ijf_'m D_gi]l[nc] R_jo\fc]. In cm ]b[l[]n_lct_^ \s nbch 
mn_gm, ^__j al__h `ifc[a_, [h^ s_ffiq-nchn_^ \fiigm, [h^ 
cn nsjc][ffs aliqm [m [h [m]_h^cha mblo\ (9). Tb_ [ko_iom 
_rnl[]nm i` T. triandra f_[p_m [l_ ]iggihfs om_^ [m [h 
chal_^c_hn ch p[lciom fi][f ^cmb_m. A^^cncih[ffs, nbcm jf[hn 
b[m [ bcmnils i` om_ ch `ife g_^c]ch_ `il nl_[ncha [ p[lc_ns i` 
[cfg_hnm mo]b [m a[mnlichn_mnch[f [h^ mech ^cmil^_lm, 
g[f[lc[, `_p_l, bsj_ln_hmcih, ^c[\_n_m, [h^ [f]ibif 
chnirc][ncih (10). Nog_liom mno^c_m b[p_ chp_mnca[n_^ [h^ 
l_jiln_^ ih nb_ ]b_gc][f ]ihmncno_hnm [h^ 
jb[lg[]ifiac][f []ncpcnc_m i` T. triandra, qbc]b mojjiln cnm 
nl[^cncih[f om_m mo]b [m [hncirc^[hn, h_olijlin_]ncp_, 
cggoh_ gi^of[nil, [hnc^c[\_nc], [hncjf[mgi^c[f, [hnc-
jsl_nc] [h^ [hnc-ch`f[gg[nils, [hnc][h]_l, [h^ 
[hncgc]li\c[f []ncpcnc_m (11). S_p_l[f []ncp_ jbsni]b_gc][f 
]igjioh^m l_mjihmc\f_ `il nb_m_ \cifiac][f []ncpcnc_m b[p_ 
\__h _rjfil_^ ch T. triandra, ch]fo^cha [fe[fic^m, 
jifsm[]]b[lc^_m, jifsjb_hifm, `f[pihic^m, \_n[-][lin_h_, 
`[nns []c^m, [h^ gch_l[fm mo]b [m `c\_l, ][f]cog, clih, 
pcn[gch-A, pcn[gch-C, [h^ jbimjbilom (9, 12). A]]il^chafs, 
nbcm p[fo[\f_ jf[hn fce_fs b[m nb_ jin_hnc[f ni \_ ^_p_fij_^ 
[m [ `oh]ncih[f `ii^. 

 Uncfctcha gc]liq[p_ l[^c[ncih, [ l_pifoncih[ls 
g_nbi^ ][ff_^ gc]liq[p_-[mmcmn_^ _rnl[]ncih (MAE) g[s 
\_ _gjfis_^ ni _rnl[]n \ci[]ncp_ mo\mn[h]_m `lig mifc^ 
jf[hn m[gjf_m, ch]fo^cha [hncirc^[hnm, `l[al[h]_m, 
_mm_hnc[f icfm, jcag_hnm, [h^ inb_l ila[hc] ]igjimcncihm 
(13). Mc]liq[p_m [l_ _f_]nlig[ah_nc] _h_lac_m qcnb 
`l_ko_h]c_m l[hacha \_nq__h 300 MHt [h^ 300 GHt. Tb_s 
]ihmcmn i` nqi ijjimcha im]cff[ncha `c_f^m, ih_ g[ah_nc] 
[h^ ih_ _f_]nlc], qbc]b [l_ j_lj_h^c]of[l. Tb_ ^cl_]n _ff_]n 
i` gc]liq[p_m ih jif[l g[n_lc[fm jlipc^_m nb_ \[mcm `il 
nb_cl b_[ncha. Iihc] ]ih^o]ncih [h^ ^cjif[l lin[ncih [l_ 
nb_ nqi g_]b[hcmgm nb[n nl[hm`ilg _f_]nlig[ah_nc] 
_h_las chni b_[n. H_[n cm a_h_l[n_^ nblioab nb_ cihc] 
]ih^o]ncih jli]_mm ^o_ ni nb_ g_^cog’m l_mcmn[h]_ ni cih 
nl[hmjiln. Ih nbcm jli]_mm, cihm `iffiq ]ihmn[hnfs mbcftcha 

`c_f^ mcah[fm, f_[^cha ni ]iffcmcihm \_nq__h gif_]of_m [h^ 
nb_ jli^o]ncih i` b_[n [m [ \s-jli^o]n. Tbcm mo^^_h 
ch]l_[m_ ch n_gj_l[nol_ `lig nb_ chn_lcil i` nb_ mifc^ 
m[gjf_ ni nb_ mifp_hn g_^cog ][om_m jl_mmol_ ni \ocf^ oj 
chmc^_ nb_ ]_ffm i` nb_ jf[hn m[gjf_. Am [ l_mofn, mifon_m 
m_j[l[n_ `lig nb_ []ncp_ mcn_m i` nb_ m[gjf_ g[nlcr [h^ 
l_f_[m_ \ci[]ncp_ _f_g_hnm chni nb_ mifp_hn (14). Nog_liom 
`[]nilm, ch]fo^cha n_gj_l[nol_, gc]liq[p_ jiq_l, 
cll[^c[ncih j_lci^, pifog_, mifp_hn ]b[l[]n_lcmnc]m, [h^ 
l[nci, ][h ch`fo_h]_ nb_ j_l`ilg[h]_ i` MAE (15). S_p_l[f 
[^p[hn[a_m i` MAE ip_l inb_l _rnl[]ncih g_nbi^m b[p_ 
\__h ^_m]lc\_^, mo]b [m ch]l_[m_^ _rnl[]n sc_f^, l_^o]_^ 
mifp_hn om[a_, bcab jolcns, ]imn-_ff_]ncp_h_mm, [h^ 
^_]l_[m_^ _h_las [h^ ncg_ ]ihmogjncih (16). Tb_l_`il_, 
nb_ MAE n_]bhcko_ q[m ]bim_h `il _rnl[]ncha \ci[]ncp_ 
mo\mn[h]_m `lig nb_ T. triandra f_[p_m ch nbcm l_m_[l]b.  

 I]_ ]l_[g cm [ bcabfs jijof[l nl_[n []limm _p_ls 
]ihnch_hn. Hiq_p_l, cnm ]igj[l[ncp_fs bcab `[n [h^ moa[l 
]ihn_hn l[cm_ nb_ lcme i` i\_mcns [h^ inb_l b_[fnb cmmo_m 
[mmi]c[n_^ qcnb _r]_mmcp_ ]ihmogjncih i` nb_m_ 
mo\mn[h]_m. Pli^o]cha `oh]ncih[f c]_ ]l_[g \s 
ch]iljil[ncha \_h_`c]c[f chal_^c_hnm [h^ l_^o]cha b[lg`of 
]igjih_hnm ]iof^ \_ [h _ff_]ncp_ [jjli[]b ni [^^l_mmcha 
nbcm cmmo_. Tb_ ^_p_fijg_hn i` [ b_[fnbc_l `ilg i` c]_ 
]l_[g mbiof^ jlcilcnct_ cnm \_h_`c]c[f b_[fnb _ff_]nm, 
oh]b[ha_^ jbsmc][f jlij_lnc_m, [h^ ]ihmog_l []]_jn[h]_ 
(17). Tb_l_`il_, nbcm l_m_[l]b [cg_^ ni ^_p_fij `oh]ncih[f 
c]_ ]l_[g mojjf_g_hn_^ qcnb T. triandra f_[` _rnl[]n omcha 
nb_ MAE n_]bhcko_, [m q_ff [m ni ^_n_lgch_ cnm jbsmc][f 
jlij_lnc_m [h^ _p[fo[n_ m_hmils []]_jn[h]_. 

 

M[t_rc[ls [n^ M_tbo^s 

M[t_rc[ls  

Secgg_^ gcfe jiq^_l, qbcjjcha ]l_[g, mn_pc[ msloj, 
p[hcff[ `f[pil, [h^ m[fn q_l_ jol]b[m_^ `lig [ fi][f g[le_n 
ch B[haeie, Tb[cf[h^.  

Cb_mc][ls 

Ih nbcm mno^s, ihfs [h[fsnc][f al[^_ ]b_gc][fm [h^ l_[a_hnm 
q_l_ om_^. M_nb[hif q[m miol]_^ `lig QRëC (Cbih\olc, 
Tb[cf[h^). 2,2'-[tchi-\cm (3-_nbsf\_htnbc[tifch_-6-
mofjbihc] []c^) (ABTS) q[m jli]ol_^ `lig Ri]b_ 
(M[hhb_cg, G_lg[hs). Pin[mmcog j_lmof`[n_ (K2S2O8) [h^ 
mi^cog ][l\ih[n_ [hbs^liom (N[2CO3) q_l_ []kocl_^ `lig 
Ad[r Fch_]b_g (N_q Sionb W[f_m, Aomnl[fc[). Fifch-
Cci][fn_o’m jb_hif l_[a_hn, 2,2-^cjb_hsf-1-jc]lsfbs^l[tsf 
(DPPH), [m]il\c] []c^ [h^ a[ffc] []c^ gihibs^l[n_ q_l_ 
i\n[ch_^ `lig Scag[-Af^lc]b (Sn. Liocm, MO, USA). 

Coll_]tcon [n^ pr_p[r[tcon o` pl[nt s[mpl_ 

Am cffomnl[n_^ ch Fca. 1, nb_ `l_mb Tiliacora triandra 
mj_]cg_h (Fca. 2) q[m ]iff_]n_^ ch Joh_ 2022 `lig [ 
`[lgcha l_acih ch Tb[ M[c ^cmnlc]n, Cb[hnb[\olc, Tb[cf[h^ 
(12°37'28.088"N, 102°1'25.788"E). Aft_l ]iff_]ncih, nb_ 
jf[hn mj_]cg_h q[m jl_m_lp_^ ch mn_lcf_ jf[mnc] \[am [h^ 
nl[hmjiln_^ ni nb_ f[\il[nils qcnbch [ `_q biolm. Tb_ `l_mb 
g[nol_^ f_[p_m q_l_ nb_h q[mb_^ nqc]_ oh^_l lohhcha 
q[n_l ni l_gip_ ^_\lcm. So\m_ko_hnfs, nb_s q_l_ [cl-^lc_^ 
[n liig n_gj_l[nol_ (qcnb [ l_f[ncp_ bogc^cns i` 65–70%) 
ip_lhcabn ni _p[jil[n_ nb_ l_g[chcha q[n_l. 
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Fca. 1. Tb_ mj_]cg_h m[gjfcha mcn_ i` Tiliacora triandra mcno[n_^ ch Tb[ M[c Dcmnlc]n, Cb[hnb[\olc, Tb[cf[h^. 

Fca. 2. Tiliacora triandra (Pbinial[jb_^ \s N[logih Biihg[h). 
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 Ah _rj_ln ch \in[hs `lig nb_ D_j[lng_hn i` 
Aalc]ofnol_, Pf[hn V[lc_nc_m Plin_]ncih, B[haeie H_l\[lcog 
ch B[haeie, Tb[cf[h^, p_lc`c_^ nb_ [onb_hnc]cns i` nb_ jf[hn 
]igjih_hnm. Tb_ jf[hn mj_]cg_hm q_l_ mnil_^ \s nb_ 
B[haeie H_l\[lcog oh^_l pio]b_l hog\_l BK085009. 

Pr_p[r[tcon o` T. triandra _xtr[]ts 

Fil nl[^cncih[f _rnl[]ncih, 5, 10, [h^ 20 a i` T. triandra 
`l_mb f_[p_m q_l_ q_cab_^ [h^ jf[]_^ chni m_j[l[n_ 
\_[e_lm, _[]b ]ihn[chcha 100 gL i` ^cmncff_^ q[n_l. Tb_ 
f_[p_m q_l_ nb_h mko__t_^ \s b[h^ [h^ mi[e_^ `il 15 gch. 
Fil gc]liq[p_-[mmcmn_^ _rnl[]ncih, nb_ T. triandra f_[p_m 
q_l_ jl_j[l_^ omcha nb_ nl[^cncih[f g_nbi^, `iffiq_^ \s 
_rnl[]ncih omcha [ gc]liq[p_ (S[gmoha, MS23F300EEK/
ST, Tb[cf[h^) [n _cnb_l [ fiq jiq_l i` 300 W `il 60 m_] il [ 
bcab jiq_l i` 600 W `il 30 m_]. Tb_ _rnl[]ncih jli]_mm q[m 
l_j_[n_^ 3 ncg_m, qcnb [ l_mn j_lci^ _ko[f ni nb_ _rnl[]ncih 
ncg_ `il _[]b ]s]f_. Tb_ _rnl[]n i\n[ch_^ `lig _[]b 
g_nbi^ q[m `cfn_l_^ nblioab `iol f[s_lm i` ]b__m_ ]finb 
`iol ncg_m [h^ nb_h jl_m_lp_^ [n 4°C ch [h [g\_l af[mm 
\innf_ `il `olnb_l _rj_lcg_hnm. 

I]_ ]r_[m pro^u]tcon 

Tb_ chal_^c_hnm i` nb_ c]_ ]l_[g ch]fo^_^ 20 a i` mecgg_^ 
gcfe jiq^_l, 30 gL i` q[n_l, 30 gL i` T. triandra f_[` 
_rnl[]n, 200 gL i` qbcjjcha ]l_[g, 4 gL i` mn_pc[ msloj, 
750 µL i` p[hcff[ `f[piol, [h^ 0.5 a i` m[fn. Tb_ ]ihnlif c]_ 
]l_[g q[m acp_h [h [^^cncih[f 30 gL i` q[n_l chmn_[^ i` 
nb_ _rnl[]n. Tb_ mecgg_^ gcfe jiq^_l q[m gcr_^ qcnb 
q[n_l, b_[n_^ ni 80ºC `il 2 gch, [h^ nb_h ]iif_^ ^iqh. 
So\m_ko_hnfs, mn_pc[ msloj, m[fn, T. triandra f_[` _rnl[]n, 
[h^ p[hcff[ `f[piol q_l_ [^^_^ [h^ nbilioabfs gcr_^. 
Aft_l nb_ [^^cncih i` nb_m_ chal_^c_hnm, nb_ gcrnol_ q[m 
bigia_hct_^ qcnb qbcjj_^ ]l_[g. Fch[ffs, nb_ gcrnol_ 
q[m mnil_^ ch [ mn_lcf_ jf[mnc] \ir m_[f_^ qcnb [ fc^ [h^ 
`lit_h [n -20°C `il 12 b. 

Pr_p[r[tcon o` c]_ ]r_[m _xtr[]ts 

Tb_ _rnl[]ncih jli]_mm q[m ]ih^o]n_^ `iffiqcha 
jl_pciomfs jo\fcmb_^ g_nbi^m qcnb mfcabn gi^c`c][ncihm 
(18). Blc_`fs, 20 a m[gjf_m q_l_ \f_h^_^ qcnb 20 gL i` 
g_nb[hif `il 15 gch \_`il_ \_cha ]_hnlc`oa_^ [n 3,000 ljg 
`il 10 gch (H_nnc]b, Uhcp_lm[f 320R, G_lg[hs). Tb_ 
l_mofncha gcrnol_ q[m nb_h `cfn_l_^ nblioab Wb[ng[h® Ni. 
4 `cfn_l j[j_l, [h^ nb_ _rnl[]nm q_l_ mnil_^ ch [g\_l af[mm 
\innf_m [n 4°C. 

DPPH r[^c][l s][v_nacna []tcvcty 

Tb_ [h[fsmcm q[m ][llc_^ ion `iffiqcha nb_ g_nbi^ 
ionfch_^ \s K_^[l_ [h^ Schab (19) [h^ Ks_ et al. (20) qcnb 
mfcabn gi^c`c][ncihm. T. triandra f_[` _rnl[]nm q_l_ ^cfon_^ 
`iol ncg_m, qbcf_ nb_ c]_ ]l_[g _rnl[]nm q_l_ ^cfon_^ 2 
ncg_m qcnb ^cmncff_^ q[n_l. A ^cfon_^ m[gjf_ (20 µL) q[m 
]ig\ch_^ qcnb [ 0.1 gM DPPH mifoncih ch g_nb[hif (180 
µL) ch _[]b q_ff i` [ 96-q_ff gc]lijf[n_. Aft_l [ \lc_` 
mb[echa, nb_ gcrnol_ q[m f_ft ni mn[h^ [n liig 
n_gj_l[nol_ `il 30 gch ch nb_ ^[le. Tb_ [\mil\[h]_ [n 517 
hg q[m nb_h g_[mol_^ omcha [ gc]lijf[n_ l_[^_l 
(Mif_]of[l D_pc]_m, Sj_]nl[M[r® M2, USA). Tb_ jimcncp_ 
[h^ h_a[ncp_ ]ihnlifm ch nb_ DPPH mifoncih q_l_ [m]il\c] 
[]c^ [n 250 µa/gL [h^ g_nb[hif, l_mj_]ncp_fs. Tb_ m[gjf_ 
ch g_nb[hif q[m om_^ [m [ \f[he. Tb_ j_l]_hn[a_ i` DPPH 
m][p_hacha ][j[\cfcns q[m ][f]of[n_^ omcha nb_ `ilgof[ 

\_fiq: 

% DPPH m][p_hacha ][j[\cfcns = *A0 - (A1 - B) / A0+ ˣ 100 

 (Ekh.1) 

Wb_l_, A0 = [\mil\[h]_ i` h_a[ncp_ ]ihnlif  

 A1 = [\mil\[h]_ i` m[gjf_ 

 B  = [\mil\[h]_ i` \f[he 

ABTS r[^c][l s][v_nacna []tcvcty 

Tb_ ][j[\cfcns `il ABTS l[^c][f m][p_hacha []ncpcns q[m 
m]lonchct_^ oncfctcha [h [jjli[]b ^_m]lc\_^ \s R_ et al. (21) 
[h^ Mihnb[e[hncl[n et al. (22). A mni]e mifoncih i` 4 gM 
ABTS [h^ 2.45 gM K2S2O8 q[m chn_al[n_^ [n [ 1:1 l[nci [h^ 
nb_h mnil_^ oh^_l ^[le ]ih^cncihm `il 12–16 b [n liig 
n_gj_l[nol_. Ti [^domn nb_ [\mil\[h]_ [n 734 hg qcnbch 
nb_ l[ha_ i` 1.0 ± 0.02, nb_ i\n[ch_^ mifoncih (ABTS•) q[m 
^cfon_^ qcnb g_nb[hif. So\m_ko_hnfs, nb_ ^cfon_^ _rnl[]n 
(50 µL) q[m [^^_^ ni nb_ ABTS• mifoncih (100 µL) ch _[]b 
q_ff i` [ 96-q_ff gc]lijf[n_. A gc]lijf[n_ q[m ^_fc][n_fs 
gcr_^ [h^ nb_h [ffiq_^ ni mcn [n liig n_gj_l[nol_ `il 15 
gch ch ^[leh_mm. A\mil\[h]_ [n 734 hg q[m mo\m_ko_hnfs 
^_n_lgch_^. Am]il\c] []c^ [n 250 µa/gL [h^ g_nb[hif 
q_l_ om_^ [m nb_ jimcncp_ [h^ h_a[ncp_ ]ihnlif, 
l_mj_]ncp_fs, ch nb_ ABTS• mifoncih. Tb_ m[gjf_ ch 
g_nb[hif q[m oncfct_^ [m [ \f[he. Tb_ j_l]_hn[a_ i` ABTS 
m][p_hacha ][j[\cfcns q[m ^_n_lgch_^ omcha nb_ m[g_ 
`ilgof[ [m nb_ j_l]_hn[a_ `il DPPH m][p_hacha ][j[\cfcns. 

Ev[lu[tcon o` tot[l pb_nolc] ]ont_nt (TPC) 

A l_pcm_^ Fifch-Cci][fn_o n_]bhcko_ q[m oncfct_^ ni 
ko[hnc`s nb_ TPC (23, 24). Ih nbcm n_]bhcko_, 7.5% N[2CO3 
(80 µL) [h^ 10% Fifch-Cci][fn_o’m jb_hif l_[a_hn (100 µL) 
q_l_ ]ig\ch_^ qcnb nb_ ^cfon_^ _rnl[]n (20 µL). Tb_ 
[\mil\[h]_ q[m ^_n_lgch_^ omcha [ gc]lijf[n_ l_[^_l [n 
765 hg l_f[ncp_ ni [ \f[he `iffiqcha [ 30-gch ^[le 
ch]o\[ncih j_lci^ [n liig n_gj_l[nol_. G[ffc] []c^ q[m 
om_^ `il nb_ ][fc\l[ncih ]olp_. Tb_ `ch^cham q_l_ 
l_jl_m_hn_^ [m ga GAE/gL _rnl[]n [h^ ga GAE/a m[gjf_ 
`il nb_ _rnl[]nm [h^ c]_ ]l_[g, l_mj_]ncp_fs.  

Ev[lu[tcon o` pbysc][l ]b[r[]t_rcstc]s  

D_n_lgch[ncih i` g_fncha l_mcmn[h]_ q[m ]ih^o]n_^ 
[]]il^cha ni Gb[tct[^_b et al. (25) qcnb gi^c`c][ncih. 
Blc_`fs, [ft_l l_gip[f `lig nb_ `l__t_l, 30 a i` _[]b c]_ 
]l_[g m[gjf_ q_l_ jf[]_^ ih [ 2 gg qcl_ g_mb [\ip_ 
nb_ g_[mol_g_hn ]sfch^_l. Fiffiqcha [ 45-gch ch]o\[ncih 
[n 25°C, nb_ [giohn i` g_fn_^ c]_ ]l_[g q[m ^_n_lgch_^. 
So\m_ko_hnfs, nb_ c]_ ]l_[g q[m f_ft ohncf ]igjf_n_fs 
g_fn_^, [h^ nb_ nin[f pifog_ i` g_fn_^ c]_ ]l_[g q[m 
g_[mol_^. Tb_ j_l]_hn[a_ i` g_fncha l_mcmn[h]_ q[m 
][f]of[n_^ omcha nb_ `ilgof[: 

% g_fncha l_mcmn[h]_ = 100 - *(A / B) ˣ 100+    (Ekh. 2) 

qb_l_, A  = pifog_ i` g_fn_^ c]_ ]l_[g qcnbch 45 gch 

               B  = pifog_ i` nin[f g_fn_^ c]_ ]l_[g 

 A ]ifilcg_n_l (Hohn_lL[\, CifilQo_mn XE, USA) q[m 
oncfct_^ ni [mm_mm nb_ ]ifil i` c]_ ]l_[g []]il^cha ni CIE 
]ifil msmn_g, [m L* (fcabnh_mm), [* (l_^h_mm), [h^ \* 
(s_ffiqh_mm). 

 Tb_ b[l^h_mm i` nb_ c]_ ]l_[g q[m ^_n_lgch_^ 
nblioab [ ]igjl_mmcih n_mn, [m ^_m]lc\_^ \s Cbo[]b[li_h 
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(26) omcha [ n_rnol_ [h[fst_l (Lfis^ Ihmnlog_hnm, TAPfom, 
UK) _kocjj_^ qcnb miftq[l_. Plcil ni _p[fo[ncih, _[]b 
m[gjf_ q[m jf[]_^ ch [ 4 `f it. jf[mnc] ]oj [h^ g[chn[ch_^ 
[n -18ºC `il 24 b. A ]sfch^lc][f jli\_ qcnb [ ^c[g_n_l i` 1 
gg q[m om_^ `il nb_ _rj_lcg_hn, qbc]b q[m ]ih^o]n_^ [n 
25°C [h^ ]ihh_]n_^ ni [ 1 eN fi[^ ]_ff. Tb_ j_h_nl[ncih 
^_jnb [n nb_ m[gjf_m' a_ig_nlc][f ]_hn_l q[m 10 gg, [h^ 
nb_ j_h_nl[ncih mj__^ q[m [^domn_^ ni 2 gg/m. Tb_ j_[e 
jl_mmol_ `il]_ (a) ojih j_h_nl[ncih q[m oncfct_^ ni 
ch^c][n_ nb_ b[l^h_mm. 

S_nsory [ss_ssm_nt 

Cihmog_l jl_`_l_h]_m q_l_ _p[fo[n_^ qcnb [h []]_jn[h]_ 
n_mn omcha [ 5-jichn b_^ihc] m][f_ p[lscha \_nq__h nb_ 
b_^ihc] n_lgm “1 = _rnl_g_fs ^cmfce_^” [h^ “5 = _rnl_g_fs 
fce_^” (27, 28). Tb_ n_mn chpifp_^ 30 ohnl[ch_^ j[h_fcmnm 
]ihmcmncha i` mno^_hnm [h^ mn[ff [n So[h Soh[h^b[ 
R[d[\b[n Uhcp_lmcns [a_^ \_nq__h 18–60 s_[lm if^. In q[m 
g[h^[nils `il nb_ j[lnc]cj[hnm ni [\mn[ch `lig mgiecha, 
hin \_ jl_ah[hn il holmcha, b[p_ hi ^c_n[ls [ff_lac_m, [h^ 
mbiq hi mcahm i` _rj_lc_h]cha h_a[ncp_ l_mjihm_m ni ^[cls-
\[m_^ `ii^m. E[]b j[h_fcmn l_]_cp_^ 25 a i` _[]b c]_ ]l_[g 
m[gjf_ ch fcabn-]ifil_^ jf[mnc] ]ojm acp_h [ l[h^ig 3-^cacn 
hog\_l, qbc]b q_l_ m_lp_^ ch^cpc^o[ffs ch hi j[lnc]of[l 
il^_l. B_`il_ _[]b m[gjf_, nb_ j[h_fcmnm q_l_ ^cl_]n_^ ni 
q[mb nb_cl gionbm omcha ^cmncff_^ q[n_l. S_hmils 
j[l[g_n_lm q_l_ _p[fo[n_^ \[m_^ ih jl_`_l_h]_ `il n[mn_, 
]ifil, i^il, n_rnol_ [h^ ip_l[ff []]_jn[\cfcns. Tbcm qile 
a[ch_^ [onbilct[ncih `lig nb_ So[h Soh[h^b[ R[d[\b[n 
Uhcp_lmcns Enbc]m Ciggcnn__ qcnb [jjlip[f hog\_l COE.1-
007/2023. Plcil ni ]ih^o]ncha nb_ m_hmils _p[fo[ncih, [ff 
j[h_fcmnm q_l_ jlipc^_^ qcnb [ ^_n[cf_^ _rjf[h[ncih i` nb_ 
l_m_[l]b i\d_]ncp_m [h^ j[lnc]cj[ncih jli]_^ol_m. Tb_s 
q_l_ l_kocl_^ ni mcah ]ihm_hn `ilgm ch^c][ncha nb_cl 
[al__g_hn ni j[lnc]cj[n_ ch nb_ l_m_[l]b. 

St[tcstc][l [n[lyscs 

Ep_ls _rj_lcg_hn q[m ]ih^o]n_^ ch nlcjfc][n_, [h^ nb_ 
ion]ig_m q_l_ l_jiln_^ [m g_[h ± S.D. Umcha IBM SPSS 
Sn[ncmnc]m p_lmcih 24 miftq[l_ (SPSS Ih]., Cbc][ai, IL, USA), 
mn[ncmnc][ffs mcahc`c][hn ^cmnch]ncihm \_nq__h nb_ m[gjf_m 
q_l_ [h[fst_^ omcha [ ]igjf_n_fs l[h^igct_^ ^_mcah ih_-
q[s [h[fsmcm i` p[lc[h]_ (ANOVA) [h^ Toe_s'm gofncjf_ 
]igj[lcmihm n_mn. Tb_ j[l[g_n_lm q_l_ ^_n_lgch_^ ni \_ 
mcahc`c][hn [n [ mcahc`c][h]_ f_p_f i` 0.05 (p < 0.05). 

 

R_sults  [n^ Dcs]usscon 

Cb[r[]t_rcstc]s o` Tiliacora triandra l_[` _xtr[]ts 

Tbcm l_m_[l]b ]igj[l_^ nb_ _rnl[]ncih i` T. triandra f_[p_m 

\s nb_ nl[^cncih[f g_nbi^ [h^ nb_ MAE n_]bhcko_. Ih nb_ 

DPPH [mm[s, nb_ jlijilncihm i` DPPH m][p_hacha []ncpcns 

i` nb_ _rnl[]nm omcha gc]liq[p_m [n 300 W (26.22, 32.34, 

40.574%) [h^ 600 W (31.84, 36.14, 44.26%) q_l_ 

mcahc`c][hnfs bcab_l nb[h nbim_ i\n[ch_^ qcnb nb_ 

nl[^cncih[f g_nbi^ (15.92, 19.22, 19.04%) [n f_[` l[ncim i` 

5%, 10% [h^ 20%, l_mj_]ncp_fs (Fca. 3A). Ihn_l_mnchafs, 

_rnl[]ncih qcnb [ 600 W gc]liq[p_ [n [ 5% f_[` l[nci 

mcahc`c][hnfs chbc\cn_^ DPPH l[^c][fm ]igj[l_^ ni 

_rnl[]ncih qcnb [ 300 W gc]liq[p_, \on hi mcahc`c][hn 

^cff_l_h]_m q_l_ i\m_lp_^ [n 10% [h^ 20% f_[` l[ncim.  

 Fil nb_ ABTS [mm[s, nb_ jlijilncihm i` ABTS 

m][p_hacha []ncpcns i` nb_ _rnl[]nm omcha gc]liq[p_m [n 300 

W (78.20, 88.35, 90.55%) [h^ 600 W (78.63, 88.96, 92.82%) 

q_l_ mcahc`c][hnfs bcab_l nb[h nbim_ i\n[ch_^ qcnb nb_ 

nl[^cncih[f g_nbi^ (60.45, 66.11, 68.06%) [n [ff l[ncim (Fca. 

3B). Hiq_p_l, nb_ _rnl[]nm i\n[ch_^ omcha gc]liq[p_ [n 

300 W [h^ 600 W [n nb_ m[g_ f_[` l[nci _rbc\cn_^ hi 

mcahc`c][hn ^cff_l_h]_ ch ABTS l[^c][f chbc\cncih. 

 Tb_ l_mofnm i` nin[f jb_hifc] ]igjioh^ 

^_n_lgch[ncih q_l_ ]ihmcmn_hn qcnb nb_ [hncirc^[hn 

[]ncpcnc_m. Tb_ nin[f jb_hifc] ]ihn_hn i` nb_ _rnl[]nm omcha 

[ gc]liq[p_ [n 300 W (6.38, 8.74, 10.39 ga GAE/gL 

_rnl[]n) [h^ 600 W (7.08, 9.20, 10.91 ga GAE/gL _rnl[]n) 

q_l_ mcahc`c][hnfs bcab_l nb[h nb[n i\n[ch_^ qcnb nb_ 

nl[^cncih[f g_nbi^ (2.84, 3.79, 4.52 ga GAE/gL _rnl[]n) [n 

[ff l[ncim (Fca. 3C). Ni mcahc`c][hn ^cff_l_h]_m \_nq__h 300 

W [h^ 600 W _rnl[]ncih q_l_ `ioh^ qb_h ]igj[l_^ [n nb_ 

m[g_ l[nci.  

 Tb_ l_mofnm ch^c][n_^ nb[n MAE b[^ gil_ jin_hnc[f 

ni _rnl[]n [hncirc^[hnm nb[h nb_ nl[^cncih[f g_nbi^. Jb[ 

[h^ Scn (29) ^_m]lc\_^ nb_ MAE n_]bhcko_ [m [h _ffc]c_hn 

_rnl[]ncih g_nbi^ `il ch]l_[mcha sc_f^, cgjlipcha nb_ 

ko[fcns i` _rnl[]nm il \cifiac][f mo\mn[h]_m `lig jf[hn 

g[n_lc[fm, l_^o]cha ij_l[ncih[f ncg_, [h^ \_cha gil_ 

_hpclihg_hn[ffs `lc_h^fs. Dc_f_]nlc] ]ihmn[hn-\[m_^ 

b_[ncha, cihc] ]ih^o]ncih, [h^ gif_]of_ ^cjif_ lin[ncih 

[l_ nb_ jlcg[ls jb_hig_h[ nb[n n[e_ jf[]_ ^olcha 

gc]liq[p_ _rjimol_. Tb_m_ []ncihm l_mofn ch nbl__ 

mo]]_mmcp_ mn_jm nb[n g[e_ oj nb_ _rnl[]ncih jli]_^ol_: 

mifon_ m_j[l[ncih `lig nb_ []ncp_ mcn_m i` nb_ m[gjf_ 

g[nlcr oh^_l _f_p[n_^ jl_mmol_ [h^ n_gj_l[nol_, mifp_hn 

^cffomcih nblioabion nb_ m[gjf_ g[nlcr, [h^ mifon_ l_f_[m_ 

`lig nb_ m[gjf_ g[nlcr chni nb_ mifp_hn (30). Sifp_hn 

]b[l[]n_lcmnc]m, n_gj_l[nol_, gc]liq[p_ jiq_l, _rjimol_ 

ncg_, m[gjf_ g[nlcr j[lnc]f_ mct_, mifc^-ni-fckoc^ l[nci, [h^ 

nb_ hog\_l i` _rnl[]ncih ]s]f_m [l_ mcahc`c][hn `[]nilm nb[n 

[ff_]n MAE _rnl[]ncih _ffc]c_h]s (15, 31). Tb_ ijncgct[ncih 

i` nb_ MAE n_]bhcko_ g[s ^_j_h^ ih nb_ joljim_ i` 

_rnl[]ncih, nb_ nsj_ i` jf[hn, [h^ nb_ jlij_lnc_m i` nb_ 

\ci[]ncp_ ]igjioh^m ni \_ _rnl[]n_^. Fil _r[gjf_, 

ijncg[f ]ih^cncihm ni l_]ip_l jb_hifc] ]igjioh^m [h^ 

[hncirc^[hnm `lig Corchorus olitorius f_[p_m ch]fo^_^ [ 

gc]liq[p_ jiq_l i` 305 W `il 131 m_], 50% _nb[hif [m 

mifp_hn, [h^ [ m[gjf_-ni-mifp_hn l[nci i` 1 a/12 gL (32). 

Cihp_lm_fs, []bc_pcha nb_ bcab_mn nin[f jb_hifc] 

]igjioh^m `lig ^lc_^ Moringa oleifera f_[p_m l_kocl_^ [ 

gc]liq[p_ jiq_l [n 200 W `il 400 m_], [ 72% _nb[hif 

mifoncih [h^ [ j[lnc]f_ mct_ i` 0.5 gg (33). Folnb_lgil_, 

nb_ gimn `[pil[\f_ ]ih^cncihm `il nb_ _rnl[]ncih i` lonch, 

ko_l]_nch, a_hcmn_ch, e[_gj`_lif, [h^ cmilb[gh_nch `lig 

Ffim Sijbil[_ Igg[nolom (Cofncp[lm i` Sophora japonica 

L.) ^cff_l_^ `il _[]b mo\mn[h]_ qb_h omcha gc]liq[p_ 

jiq_l ch nb_ l[ha_ i` 250–300 W. Tb_ ijncg[f _rnl[]ncih 

ncg_ q[m `ioh^ ni \_ \_nq__h 70 [h^ 80 m_], [h^ 

l_j_[ncha nb_ _rnl[]ncih jli]_mm 2–3 ncg_m q[m gil_ 

_ff_]ncp_ nb[h ]ih^o]ncha ihfs [ mchaf_ lioh^ (34). Tbcm 

l_m_[l]b l_jl_m_hnm nb_ `clmn l_jiln ih nb_ [jjfc][ncih i` 

MAE ch T. triandra f_[` _rnl[]ncih. Tb_l_`il_, _mn[\fcmbcha 

nb_ ijncg[f ]ih^cncihm ch gil_ ^_n[cf qiof^ \_ \_h_`c]c[f 
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Fca. 3. L_[` _rnl[]nm `lig Tiliacora triandra _rbc\cncha [hncirc^[hn jlij_lnc_m [h^ nin[f jb_hifc] ]ihn_hn: (A) DPPH m][p_hacha ][j[\cfcns; (B) ABTS m][p_hacha 
][j[\cfcns; (C) Tin[f jb_hifc] ]ihn_hn. 

DPPH M_[h SD 

  
Tr[^ctcon[l 

m_tbo^ 300 W 600 W As]or\c] []c^ 
Tr[^ctcon[l 

m_tbo^ 300W 600W As]or\c] []c^ 

5% 15.92 26.22 31.84   0.82 0.30 0.60   
10% 19.22 32.34 36.14 95.63 0.97 3.30 1.82 0.12 
20% 19.04 40.57 44.26   1.60 0.76 1.12   

ABTS M_[h SD 

  
Tl[^cncih[f 

g_nbi^ 300 W 600 W Am]il\c] []c^ 
Tl[^cncih[f 

g_nbi^ 300W 600W Am]il\c] []c^ 

5% 60.45 78.20 78.63   0.96 0.23 1.36   
10% 66.11 88.35 88.96 95.88 0.57 0.61 1.48 0.10 
20% 68.06 90.55 92.82   0.83 0.32 0.84   

TPC M_[h SD 

  Tl[^cncih[f g_nbi^ 300 W 600 W Tl[^cncih[f g_nbi^ 300W 600W 

5% 2.84 6.38 7.08 0.12 0.05 0.30 
10% 3.79 8.74 9.20 0.04 0.25 0.11 
20% 4.52 10.39 10.91 0.17 0.25 0.66 
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`il i\n[chcha [ bcab_l sc_f^ i` \ci[]ncp_ ]igjioh^m `lig 

T. triandra f_[p_m nblioab [ ]ihp_hc_hn, `[mn, [h^ bcabfs 

_ffc]c_hn jli]_mm. 

 In cm qilnb hincha nb[n nb_ _rnl[]n [n [ 5% f_[` l[nci 

omcha [ gc]liq[p_ [n 600 W mbiq_^ mcahc`c][hnfs bcab_l 

jin_hnc[f `il DPPH l[^c][f m][p_hacha ]igj[l_^ ni omcha [ 

gc]liq[p_ [n 300 W [h^ nb_ nl[^cncih[f g_nbi^. 

Tb_l_`il_, nb_ _rnl[]n i\n[ch_^ omcha [ gc]liq[p_ [n 600 

W q[m ]bim_h [m [ ]igjih_hn i` `oh]ncih[f c]_ ]l_[g `il 

`olnb_l _rj_lcg_hnm. 

Antcoxc^[nt []tcvctc_s [n^ tot[l pb_nolc] ]ont_nt o` T. 
triandra c]_ ]r_[m 

Ih nbcm l_m_[l]b, 4 c]_ ]l_[g `ilgof[m q_l_ jli^o]_^, 

ch]fo^cha T0, [ ]ihnlif `ilgof[ nb[n ^c^ hin ]ihn[ch T. 

triandra f_[` _rnl[]n, [h^ T5, T10, [h^ T20, qbc]b q_l_ 

gcr_^ qcnb 30 gL i` T. triandra f_[p_m _rnl[]n_^ qcnb [ 600 

W gc]liq[p_ [n f_[` l[ncim i` 5%, 10% [h^ 20%, 

l_mj_]ncp_fs (Fca. 4).  

 Ih nb_ DPPH [mm[s, T20 _rbc\cn_^ nb_ bcab_mn 
j_l]_hn[a_m i` DPPH m][p_hacha []ncpcns (54.30%) 

`iffiq_^ \s T10 (48.02%), T5 (36.32%) [h^ T0 (30.75%), 

l_mj_]ncp_fs (Fca. 5A). 

 Ih nb_ ABTS [mm[s, nb_ i\n[ch_^ l_mofnm q_l_ mcgcf[l 
ni nb_ DPPH [mm[s ch nb[n T20 b[^ nb_ bcab_mn j_l]_hn[a_m 

i` ABTS m][p_hacha []ncpcns (73.83%), `iffiq_^ \s T10 

(67.82%), T5 (63.22%) [h^ T0 (57.00%), l_mj_]ncp_fs (Fca. 

5B). 

 Tb_ nin[f jb_hifc] ]ihn_hn i` [ff c]_ ]l_[g `ilgof[m 

mcahc`c][hnfs ch]l_[m_^ []]il^cha ni nb_ f_[` l[ncim i` nb_ 

_rnl[]nm. T20 b[^ nb_ bcab_mn [giohn i` nin[f jb_hifc] 

]igjioh^ (3.48 ga GAE/a m[gjf_), qbc]b q[m mn[ncmnc][ffs 

mcahc`c][hn, `iffiq_^ \s T10 (2.83 ga GAE/a m[gjf_), T5 

(2.27 ga GAE/a m[gjf_) [h^ T0 (1.90 ga GAE/a m[gjf_), 

l_mj_]ncp_fs (Fca. 5C). 

 Tb_ [^^cncih i` T. triandra f_[` _rnl[]n \s MAE ni nb_ 

c]_ ]l_[g l_mofn_^ ch mcahc`c][hnfs ch]l_[m_^ [hncirc^[hn 

[]ncpcns [h^ nin[f jb_hifc] ]igjioh^m []]il^cha ni nb_ 

f_[` l[nci qb_h ]igj[l_^ ni nb_ ]ihnlif `ilgof[, nbom 

g[echa c]_ ]l_[g [ jin_hnc[f [hncirc^[hn jli^o]n. Tb_ 

chnli^o]ncih i` T. triandra `l__t_-^lc_^ jiq^_l ch nb_ 

bcab_mn ko[hncns ni nb_ mb_l\_n jli^o]_^ nb_ bcab_mn TPC 

p[fo_, qbc]b ]ill_f[n_^ qcnb al_[n_l FRAP [h^ DPPH 

p[fo_m, [m l_jiln_^ \s Cbo[]b[li_h (26). A \li[^ [ll[s i` 

[hncirc^[hnm, ch]fo^cha jb_hifc] ]igjioh^m, ]bfilijbsff, 

[fe[fic^m, [hnbi]s[hchm, ][lin_hic^m, `f[pihic^m, a[ffc] 

[]c^, ]s[hc^ch [h^ ko_l]_nch q_l_ _rnl[]n_^ `lig T. 

triandra f_[p_m (9). Tb_ jlin_]ncp_ jlij_lnc_m i` nb_m_ 

\ci[]ncp_ ]b_gc][fm [a[chmn ch]l_[m_^ ko[hncnc_m i` `l__ 

l[^c][fm [h^ l_[]ncp_ irsa_h mj_]c_m (ROS) ch nb_ bog[h 

\i^s g[e_ nb_g bcabfs chnlcaocha. Tbom, nb_ cha_mncha i` 

`oh]ncih[f `ii^m qcnb [hncirc^[hnm b[m l_]_cp_^ _hilgiom 

[nn_hncih `lig b_[fnb-]ihm]ciom ]ihmog_lm ^o_ ni nb_cl 

\_h_`c]c[f lif_m ch bog[h b_[fnb. 

Pbysc][l prop_rtc_s o` T. triandra c]_ ]r_[m 

Tbcm l_m_[l]b [fmi chp_mnca[n_^ qb_nb_l mojjf_g_hn[ncih 

i` T. triandra f_[` _rnl[]n chni nb_ c]_ ]l_[g [ff_]nm cnm 

jbsmc][f jlij_lnc_m. Tb_ l_mofnm i` [ff 4 `oh]ncih[f c]_ 

]l_[g `ilgof[m [l_ ^_jc]n_^ ch T[\f_ 1.  

 Tb_ ]ifil j[l[g_n_lm i` nb_ `oh]ncih[f c]_ ]l_[g 

q_l_ _rjl_mm_^ [m ko[hncnc_m i` L*, a*, [h^ b*. Scahc`c][hnfs, 

T20 mbiq_^ nb_ fiq_mn L* [h^ a* p[fo_m \on nb_ bcab_mn b* 

p[fo_ ]igj[l_^ ni inb_l `ilgof[m. Tbcm ch^c][n_^ nb[n 

[^^cha T. triandra f_[` _rnl[]n [n [ bcab_l f_[` l[nci [ff_]n_^ 

nb_ c]_ ]l_[g \s g[echa cn ^[le_l al__h. Tbcm _ff_]n q[m 

fce_fs ][om_^ \s nb_ jl_m_h]_ i` h[nol[f jcag_hnm ch             

T. triandra f_[p_m, mo]b [m ]bfilijbsff, [hnbi]s[hchm, [h^ 

][lin_hic^m (9). 

 Wb_h _r[gchcha nb_ n_rnol_ i` _[]b c]_ ]l_[g 

`ilgof[, cn q[m l_p_[f_^ nb[n [^^cha T. triandra f_[` _rnl[]n 

Fca. 4. Pl_m_h]_ i` c]_ ]l_[g mojjf_g_hn_^ qcnb Tiliacora triandra f_[` _rnl[]n.  

S[mpl_ 
M_ltcna r_scst[n]_ 

(%) 

Color   H[r^n_ss   

L* a* b*   (N) 

T0 27.33 ± 2.10[ 90.12 ± 0.34^ -0.68 ± 0.11] 8.55 ± 0.28[   23.89 ± 0.96[ 

T5 27.65 ± 0.44[ 82.36 ± 0.22] -1.48 ± 0.04\ 9.42 ± 0.21[   23.83 ± 0.26[ 

T10 28.80 ± 1.40[ 80.10 ± 0.20\ -1.63 ± 0.05\ 11.20 ± 0.23\   24.98 ± 0.09[\ 

T20 28.88 ± 2.42[ 74.86 ± 0.18[ -1.79 ± 0.06[ 12.73 ± 0.61]   26.82 ± 1.56\ 

Not_: D[n[ [l_ g_[hm ± mn[h^[l^ ^_pc[ncih i` nbl__ l_jfc][ncihm; nb_ m[g_ f_nn_l qcnbch nb_ m[g_ ]ifogh ch^c][n_m hi mn[ncmnc][ffs mcahc`c][hn ^cff_l_h]_. 

T[\l_ 1. Pbsmc][f jlij_lnc_m i` Tiliacora triandra c]_ ]l_[g. 
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Fca. 5. Ahncirc^[hn []ncpcnc_m [h^ nin[f jb_hifc] ]ihn_hn i` Tiliacora triandra c]_ ]l_[g: (A) DPPH m][p_hacha ][j[\cfcns; (B) ABTS m][p_hacha ][j[\cfcns; (C) Tin[f 
jb_hifc] ]ihn_hn. 
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[n [ bcab_l f_[` l[nci l_mofn_^ ch [ mcahc`c][hnfs b[l^_l 

n_rnol_. T20 mbiq_^ nb_ bcab_mn b[l^h_mm, `iffiq_^ \s 

T10, T5 [h^ T0, l_mj_]ncp_fs. Tbcm `ch^cha q[m ]ihmcmn_hn 

qcnb nb_ ch]l_[m_ ch nb_ b[l^h_mm i` nb_ mb_l\_n \s [^^cha 

bcab_l ]ih]_hnl[ncihm i` `l__t_-^lc_^ T. triandra jiq^_l 

(26). 

 Ih nbcm mno^s, T. triandra f_[` _rnl[]n ch^o]_^ [ mfcabn 
ch]l_[m_ ch g_fncha l_mcmn[h]_, \on cn q[m hin mn[ncmnc][ffs 

mcahc`c][hn. Tbcm i\m_lp[ncih [fcahm qcnb `ch^cham `lig 

m_p_l[f l_m_[l]b_lm ch^c][ncha nb[n [^^cha bcab_l [giohnm 

i` jf[hn _rnl[]nm ni c]_ ]l_[g g[^_ nb_ n_rnol_ b[l^_l [h^ 

nb_ g_fncha mfiq_l. Ih [ ]ih]_hnl[ncih-^_j_h^_hn q[s, nb_ 

ch]fomcih i` jig_al[h[n_, ]fip_, [h^ ]bc]ils j__f _rnl[]nm 

^l[mnc][ffs cgjlip_^ nb_ g_fncha l_mcmn[h]_ i` c]_ ]l_[g, 

[m `ioh^ \s Gb[tct[^_b et al. (25). Wb_h jli^o]cha 

`oh]ncih[f c]_ ]l_[g, Cilh_fc[ et al. (35) ^cm]ip_l_^ nb[n [ 

al_[n_l ko[hncns i` ]chh[gih _rnl[]n [h^ [ bcab_l mis gcfe 

l[nci l_mofn_^ ch [ fiha_l g_fncha j_lci^. S[sonc et al. (36) 

^_gihmnl[n_^ nb[n [^^cha gil_ Melastoma 

malabathricum L. f_[` doc]_ ni nb_ c]_ ]l_[g l_mofn_^ ch [h 

_rn_h^_^ g_fncha ncg_, qbcf_ f_mm f_[` doc]_ [^^_^ ][om_^ 

nb_ c]_ ]l_[g ni g_fn `[mn_l. Oh_ i` nb_ e_s ]b[l[]n_lcmnc]m 

i` c]_ ]l_[g nb[n ch`fo_h]_m m_hmils ko[fcns cm cnm g_fncha 

l[n_, qbc]b cm ch`fo_h]_^ \s [ hog\_l i` `[]nilm ch]fo^cha 

nb_ nin[f mifc^ ]ihn_hn, c]_ ]lsmn[f mct_, `[n mct_ [h^ h_nqile 

[h^ nb_ [giohn i` [cl om_^ ^olcha g[ho`[]nol_ (37). Tbom, 

nb_m_ p[lc[\f_m g[s p[ls c` T. triandra f_[` _rnl[]n cm om_^, 

j[lnc]of[lfs \_][om_ nb_ jf[hn _rnl[]n ]ihn[chm gil_ 

mifc^m, qbc]b cgjlip_m nb_ n_rnol_ [h^ g_fncha l[n_ i` c]_ 

]l_[g. 

Fca. 6. S_hmils _p[fo[ncih i` Tiliacora triandra c]_ ]l_[g: (A) T[mn_; (B) Cifil; (C) O^il; (D) T_rnol_; (E) Op_l[ff []]_jn[h]_. 
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S_nsory [ss_ssm_nt o` T. triandra c]_ ]r_[m 

In cm ]lcnc][f ni _rjfil_ ]omnig_l jl_`_l_h]_m `il jli^o]n 

[nnlc\on_m qbcf_ ^_p_fijcha hip_f jli^o]nm. Ih nbcm mno^s, 

nb_ m_hmils _p[fo[ncih l_mofnm `il _[]b c]_ ]l_[g `ilgof[ 

q_l_ [mm_mm_^ []]il^cha ni n[mn_, ]ifil, i^il, n_rnol_ [h^ 

ip_l[ff []]_jn[\cfcns, qbc]b [l_ mogg[lct_^ ch Fca. 6. T5 

[h^ T10 l_]_cp_^ mcahc`c][hnfs bcab_l m]il_m `il n[mn_, 

]ifil, i^il [h^ ip_l[ff []]_jn[\cfcns nb[h T20, [h^ nb_s 

q_l_ hin ^cff_l_hn `lig nb_ ]ihnlif T0. Tb_ n_rnol_ m]il_m 

`il [ff 4 c]_ ]l_[g `ilgof[m q_l_ hin mcahc`c][hnfs ^cff_l_hn. 

In [jj_[lm nb[n T5 [h^ T10 q_l_ gil_ []]_jn_^ \s 

]ihmog_lm nb[h T20.  

 Tb_ l_mofnm l_p_[f_^ nb[n nb_ _rnl[]n qcnb [ bcab_l 

f_[` l[nci ch^o]_^ [ h_a[ncp_ _ff_]n ih n[mn_, ]ifil, i^il 

[h^ ip_l[ff []]_jn[\cfcns m]il_m. Tbcm `ch^cha [fcahm qcnb 

nb_ m_hmils _p[fo[ncihm i` nb_ mb_l\_n m[gjf_m, qb_l_ 

[jj_[l[h]_/]ifil, `f[pil, ]ihmcmn_h]s, `il_cah n[mn_, [h^ 

ip_l[ff []]_jn[h]_ q_l_ ]ihmc^_l[\fs ^cgchcmb_^ [m nb_ 

j_l]_hn[a_m i` `l__t_-^lc_^ T. triandra jiq^_l ch]l_[m_^ 

(26). A^^cncih[ffs, [ mcgcf[l mno^s `ioh^ nb[n 

mojjf_g_hncha gil_ T. triandra f_[` doc]_ ni [ Tb[c f[s_l_^ 

^_mm_ln l_mofn_^ ch [ fiq_l f_p_f i` []]_jn[h]_ \_cha 

j_l]_cp_^ (38). Tb_m_ l_mofnm gcabn \_ [mmi]c[n_^ qcnb nb_ 

^[le al__h ]ifil, `il_cah n[mn_, [h^ ohjf_[m[hn mg_ff i` 

`l_mb T. triandra f_[` doc]_ (39). Afnbioab T. triandra f_[` 

doc]_ b[m \__h [jjfc_^ [m [h chal_^c_hn ch g[hs m[pils 

^cmb_m `il [ fiha ncg_, [^^cha cn ni ^_mm_lnm g[s mncff b[p_ 

fcgcn[ncihm [h^ mbiof^ \_ ^ih_ ch [jjlijlc[n_ [giohnm.  

 Niq[^[sm, `oh]ncih[f `ii^m [l_ a[chcha gil_ 

[nn_hncih [giha b_[fnb-]ihm]ciom ]ihmog_lm, f_[^cha ni 

nb_ [^^cncih il gi^c`c][ncih i` b_[fnb`of chal_^c_hnm nb[n 

_hb[h]_ ]ihmog_l `cnh_mm [h^ b_[fnb. Hiq_p_l, m_p_l[f 

mno^c_m b[p_ ch^c][n_^ nb[n nb_ ch`fo_h]_ i` m_hmils 

jlij_lnc_m g[s ionq_cab nb_ ch`fo_h]_ i` b_[fnb \_h_`cnm 

(8). A^^cncih[ffs, cn cm l_]igg_h^_^ nb[n ch`ilgcha 

]ihmog_lm ih biq ni [mm_mm nb_ b_[fnb [^p[hn[a_m i` 

`oh]ncih[f g_[fm gcabn \_ ih_ i` nb_ g[ch n_]bhcko_m ni 

\iimnm jo\fc] []]_jn[h]_ i` nb_m_ `ii^m [h^ _hb[h]_m 

]ihmog_l b_[fnb.  

 

Con]luscon   

Tbcm l_m_[l]b `ioh^ nb[n nb_ _rnl[]n i` Tiliacora triandra 

f_[p_m omcha gc]liq[p_m [n 600 W `il 30 m_] `il 3 ]s]f_m 

_rbc\cn_^ bcab_l [hncirc^[hnm nb[h inb_l g_nbi^m. 

Tb_l_`il_, cn q[m ]bim_h ni \_ ]ig\ch_^ qcnb c]_ ]l_[g 

`il ]igj[lcmih ni nb_ ]ihnlif `ilgof[. A^^cha [ bcab_l f_[` 

l[nci i` T. triandra f_[` _rnl[]n g[^_ nb_ c]_ ]l_[g b[p_ 

mcahc`c][hnfs gil_ [hncirc^[hn []ncpcnc_m, [ ^[le_l al__h 

]ifil, [h^ [ b[l^_l n_rnol_ \on mfcabnfs [ff_]n_^ nb_ 

g_fncha l_mcmn[h]_. Tb_ c]_ ]l_[g mojjf_g_hn_^ qcnb nb_ 

_rnl[]n [n [ 10% f_[` l[nci (T10) cm mocn[\f_ `il `olnb_l 

^_p_fijg_hn chni `oh]ncih[f c]_ ]l_[g \_][om_ cn b[m [ 

bcab f_p_f i` [hncirc^[hnm [h^ [jjlijlc[n_ jbsmc][f 

jlij_lnc_m. In cm [fmi []]_jn_^ \s ]ihmog_lm. 

 

 

 

A]knowl_^a_m_nts 

Tbcm l_m_[l]b q[m mojjiln_^ \s [ al[hn `lig So[h 

Soh[h^b[ R[d[\b[n Uhcp_lmcns. Tb_ [onbilm al[n_`offs 

[]ehiqf_^a_ nb_ F[]ofns i` S]c_h]_ [h^ T_]bhifias, So[h 

Soh[h^b[ R[d[\b[n Uhcp_lmcns `il jlipc^cha [ff nb_ 

h_]_mm[ls mojjiln `il nbcm qile.  
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