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A\str[]t 

M_^c]ch[f jf[hnm i` nb_ a_hom Kaempferia (Zchac\_l[]_[_) b[p_ fiha \__h 

p[fo_^ ch Tb[cf[h^, qb_l_ nb_cl `l_mb lbctig_m, _rnl[]nm [h^ icfm [l_ oncfct_^ 

`il nl[^cncih[f g_^c]ch[f joljim_m. Wbcf_ nb_ q_ff-ehiqh Kaempferia jf[hnm, 

j[lnc]of[lfs K. galanga [h^ K. parviflora b[p_ \__h m]c_hnc`c][ffs jlip_h ni \_ 

_ff_]ncp_ g_^c]ch[f b_l\m ch [hncirc^[ncp_ chp_mnca[ncihm [h^ ch [ p[lc_ns i` 

jb[lg[]ifiac][f []ncpcnc_m, K. larsenii, ih_ i` nb_ g_g\_lm i` nbcm a_hom nb[n 

cm `ioh^ ch hilnb_[mn_lh Tb[cf[h^ [h^ b[m fiha \__h om_^ \s fi][f jl[]ncncih-

_lm `il ]ol[ncp_ joljim_m, b[m h_p_l b[^ nb_ ]b_gc][f ]ihmncno_hnm [h^ [hnc-

irc^[hn []ncpcns l_jiln_^ \_`il_. Tbom, nb_ joljim_ i` nbcm mno^s q[m ni ^_-

n_lgch_ nb_ [hncirc^[hn ][j[]cns i` nb_ jf[hn [h^ nb_ []ncp_ ]b_gc][f ]ig-

jih_hnm []]iohn[\f_ `il cnm []ncih. K. larsenii lbctig_ _rnl[]n q[m mo\d_]n_^ 

ni [ hog\_l i` [hncirc^[ncp_ n_mnm, ch]fo^cha 2,2′-[tchi-\cm (3-

_nbsf\_htinbc[tifch_-6-mof`ihc] []c^), 2,2-^cjb_hsf-1-jc]lsfbs^l[tsf, moj_l-

irc^_ [hcih [h^ bs^lirsf l[^c][f m][p_hacha []ncpcnc_m, [m q_ff [m HPLC [h[f-

sm_m. Tb_ HPLC g_nbi^ om_^ [ ZORBAX E]fcjm_ Pfom C18 ]ifogh, [ 1 gL/gch 

`fiq l[n_ i` g_nb[hif [h^ 0.1% (p/p) jbimjbilc] []c^ (55:45) [h^ [ ^ci^_-

[ll[s UV [\mil\[h]_ [n 265 hg [m nb_ mn[ncih[ls jb[m_, gi\cf_ jb[m_ [h^ 

^_n_]ncih l_mj_]ncp_fs. Ih nb_ chp_mnca[n_^ [mm[sm, nb_ jf[hn _rnl[]n _rbc\cn_^ 

l_g[le[\f_ [hncirc^[hn []ncpcns, qcnb EC50 p[fo_m l[hacha `lig 11.60 ni 26.31 

µa/gL. Inm _ffc][]s q[m mcahc`c][hnfs bcab_l nb[h nb[n i` nb_ jimcncp_ ]ihnlifm, 

qbc]b b[^ EC50 p[fo_m l[hacha `lig 13.08 ni 29.91 µa/gL. A]]il^cha ni nb_ 

HPLC jli`cf_ i` nb_ _rnl[]n, nb_ g_^c]ch[f `f[pihic^m e[_gj`_lif [h^ ko_l]_-

nch q_l_ jl_m_hn ch nb_ m[gjf_ [n % i` 12.7562 [h^ 0.4976 (q/q) l_mj_]ncp_fs. 

K. larsenii lbctig_ _rnl[]n cm [ aii^ miol]_ i` [hncirc^[hnm [h^ b[m nb_ ji-

n_hnc[f ni \_ ch]iljil[n_^ chni b_l\[f g_^c]ch[f jl_j[l[ncihm nb[n qiof^ \_ 

\_h_`c]c[f `il b_[fnb.  

 

K_ywor^s  

Ahncirc^[hn, `f[pihic^, Kaempferia larsenii, e[_gj`_lif, Pli l[mc, l[^c][f 

m][p_hacha []ncpcns 

 

Intro^u]tcon 

Kaempferia larsenii Sclcloam[ cm [h b_l\[]_iom jf[hn ch nb_ a_hom Kaempferia 

nb[n cm [ g_^cog-mct_^ lbctig[niom b_l\ ch nb_ Zchac\_l[]_[_ `[gcfs. 

Kaempferia cm [ q_ff-ehiqh g_^c]ch[f jf[hn `ioh^ ch nlijc][f Amc[ qcnb h_[lfs 

40 mj_]c_m, 29 i` qbc]b [l_ `ioh^ ch Tb[cf[h^ (1, 2). Tb_ mj_]c_m i` nbcm jf[hn 

a_hom, hin[\fs K. galanga [h^ K. parviflora, b[p_ \__h oncfct_^ ch _nbhig_^c-

][f nl_[ng_hnm `il [hnc`f[nof_h]_, [hncjsl_nc], a[mnlc] of]_lm, f_o]illbi_[, 

i_^_g[ [h^ qioh^ b_[fcha `il ^_][^_m (3, 4). Oh nb_ inb_l b[h^, K. larsenii, 

[fmi ehiqh [m Pli l[mc ch Tb[cf[h^, b[m [ fiha bcmnils i` \_cha om_^ [m [ ]ol[-
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ncp_ [h^ l_g_^s `il chm_]n \cn_m [giha Tb[c nl[^cncih[f 

jl[]ncncih_lm ch nb_ hilnb_[mn_lh l_acih (5, 6).  

 Pl_pciom jb[lg[]ifiac][f [h^ jbsni]b_gc][f _r-

[gch[ncihm i` Kaempferia jf[hnm ^_gihmnl[n_^ nb_cl l_-

g[le[\f_ nb_l[j_onc] jlij_lnc_m [h^ l_f[n_^ jbsni]ihmncn-

o_hnm, ]ih`clgcha nb_ cgjiln[h]_ i` nb_ jf[hnm `il \inb 

nl[^cncih[f [h^ g_^c]ch[f joljim_m (7, 8). Tb_l_ b[m \__h 

hi l_m_[l]b ih K. larsenii'm \ci[]ncpcnc_m [h^ l_mjih^cha 

[]ncp_ ]igjioh^m. Tbom, nb_ joljim_ i` nbcm l_m_[l]b q[m 

ni [h[fst_ [h^ _mn[\fcmb nb_ \ci[]ncpcnc_m [h^ jbsni]b_gc-

][fm i` K. larsenii ch il^_l ni jlipc^_ l_f_p[hn ch`ilg[ncih 

`il nb_ `onol_ ^_p_fijg_hn i` nb_ jf[hn'm ]lo^_ chni b_l\[f 

jl_j[l[ncihm. 

 K. larsenii cm [ nchs b_l\[]_iom jf[hn nb[n aliqm ni [ 

b_cabn i` 5-15 ]g. Tb_ lbctig_m [l_ fcnnf_ \liqh ipic^m 

nb[n [l_ mnloha nia_nb_l ch [ mbiln-\_[^_^ h_]ef[]_. Tb_ 

f_[p_m [l_ mchaf_, [fn_lh[ncha, ojlcabn [h^ f[h]_if[n_ ch 

mb[j_. Tb_ ch`fil_m]_h]_m [jj_[l ih nb_ f_[`s mbiin n_lgc-

h[f. Tb_ j_n[fm [l_ joljf_ ch ]ifil (9). Tb_ giljbifiac][f 

[nnlc\on_m jl_m_hn_^ ]iof^ ^cff_l_hnc[n_ nb_ jf[hn `lig 

inb_l Kaempferia jf[hnm. Folnb_lgil_, nb_ jf[hn'm b[\cn[n 

ch Tb[cf[h^ cm ohcko_. In cm _r]fomcp_fs `ioh^ ch nb_ l_acih i` 

U\ih R[n]b[nb[hc (10). Plcil mno^c_m ih nb_ jbsni]b_gc][f 

chp_mnca[ncih i` Kaempferia jf[hnm, _.a., K. parviflora, l_-

p_[f_^ nb_ jl_m_h]_ i` 3,5,7,3′,4′-j_hn[g_nbirs`f[pih_, 

qbc]b cm [ `f[pihic^ ]igjioh^ nb[n q[m `ioh^ [\oh^[hnfs 

ch _nb[hifc] _rnl[]nm i` nb_ lbctig_m [h^ nb_ ]igjioh^ 

[fmi mbiq_^ aii^ [hncirc^[hn jin_hnc[f, [m _pc^_h]_^ \s 

cnm ][j[\cfcns ni m][p_ha_ `l__ l[^c][fm, [m hin_^ ch nb_ fcn_l-

[nol_ (8). Ih nbcm mno^s, nb_ [hncirc^[hn jiq_l i` K. larsenii 

lbctig_ _rnl[]nm q[m `clmn g_[mol_^ omcha 2,2′-[tchi-\cm (3-

_nbsf\_htinbc[tifch_-6-mof`ihc] []c^) (ABTS), 2,2-^cjb_hsf-

1-jc]lsfbs^l[tsf (DPPH), moj_lirc^_ [hcih [h^ bs^lirsf 

l[^c][f m][p_hacha [mm[sm. Ih [^^cncih, nb_ `f[pihic^ ]ig-

jioh^m ch nb_ []ncp_ _rnl[]nm i` nbcm jf[hn q_l_ c^_hnc`c_^ 

\s HPLC [h^ nb_cl [giohnm q_l_ [fmi l_jiln_^ .  

 

M[t_rc[ls [n^ M_tbo^s   

Chemicals and reagents 

Scag[-Af^lc]b, Scha[jil_, jlipc^_^ nb_ e[_gj`_lif (HPLC 
jolcns: 95%) [h^ ko_l]_nch (HPLC jolcns: 95%) om_^ ch nb_ 

mno^s. Scag[-Af^lc]b, Scha[jil_ [h^ S.N.P. S]c_hnc`c] Ci., 

Ln^., Tb[cf[h^ l_mj_]ncp_fs, mojjfc_^ nb_ ]b_gc][f l_[a_hnm 

ABTS [h^ DPPH, [m q_ff [m nb_ _mm_hnc[f l_[a_hnm [h^ ^cm-

jim[\f_ []]_mmilc_m `il [ff i` nb_ [hncirc^[hn mno^c_m. 

M_l]e KG[A, G_lg[hs [h^ S.N.P. S]c_hnc`c] Ci., Ln^., Tb[c-

f[h^ jlipc^_^ om qcnb [ff i` nb_ ]b_gc][f l_[a_hnm [h^ ^cm-

jim[\f_ HPLC _kocjg_hn []]_mmilc_m. 

Plant material 

Fl_mb K. larsenii lbctig_m q_l_ a[nb_l_^ [n ih_ s_[l i` [a_ 

ch Jofs 2019 ch Mo[ha S[g Scj ^cmnlc]n, U\ih R[n]b[nb[hc 

jlipch]_, Tb[cf[h^'m hilnb_[mn_lh l_acih, qb_l_ nb_ jf[hn 

cm _h^_gc] (6). Tb_ jf[hn m[gjf_ q[m c^_hnc`c_^ \s Ammn. 

Pli`. Dl. Tb[s[ J_hdcnnceof i` nb_ D_j[lng_hn i` Pf[hn S]c-

_h]_, F[]ofns i` S]c_h]_, M[bc^if Uhcp_lmcns, Tb[cf[h^. Tb_ 

So[hfo[ha R[g[ IX Ris[f Bin[hc] G[l^_h ch B[haeie, 

Tb[cf[h^, b[m \__h ^_mcah[n_^ [m nb_ l_jimcnils `il nb_ 

jf[hn m[gjf_m, [h^ [ pio]b_l mj_]cg_h q[m ]i^_^ [m SL 

9427. 

Preparation of plant extract   

Fl_mb K. larsenii lbctig_m (1 ea) q_l_ lchm_^ qcnb n[j q[n_l, 

^lc_^ [h^ ]on chni mg[ff jc_]_m \_`il_ \_cha jofp_lct_^ ch [ 

\f_h^_l. Tb_ alioh^ jf[hn m[gjf_ (300 a) q[m _rnl[]n_^ `il 

3 biolm qcnb 95% _nb[hif omcha nb_ Sirbf_n ^_pc]_. An  

40 °C, [ lin[ncha _p[jil[nil q[m om_^ ni n[e_ ion nb_ ]lo^_ 

_rnl[]n `lig nb_ jf[hn. Tb_ ]lo^_ _rnl[]n q[m q_cab_^, 

l_mofncha ch [h _rnl[]ncih sc_f^ i` 2.84% q/q. B_`il_ \_cha 

mo\d_]n_^ ni \cifiac][f []ncpcns _rj_lcg_hnm, nb_ _nb[hifc] 

_rnl[]n i` K. larsenii lbctig_m q[m ^cfon_^ ch g_nb[hif ni 

l_[]b ]ih]_hnl[ncihm i` 1-300 µa/gL. 

ABTS radical scavenging assay   

Tb_ _rj_lcg_hn q[m ][llc_^ ion ih [ 96-q_ff jf[n_ []]il^-

cha ni nb_ mn[h^[l^ g_nbi^ (11) [h^ [\mil\[h]_ [n 734 hg 

q[m g_[mol_^ omcha [ gc]lijf[n_ l_[^_l (BciT_e Ssh_las 

HT, USA). E[]b q_ff ]ihn[ch_^ 200 µL i` nb_ _nb[hifc] _r-

nl[]n [h^ 200 µL i` nb_ h_qfs jl_j[l_^ ABTS+ mifoncih (nb_ 

ABTS+ mifoncih q[m g[^_ \s l_[]ncha 7 gM ABTS (5 gL) 

qcnb 2.45 gM jin[mmcog j_lmof`[n_ (5 gL) [n liig n_gj_l-

[nol_ `il 16 blm. Tb_ gcrnol_ q[m nb_h ^cfon_^ qcnb ^cmncff_^ 

q[n_l ni []bc_p_ [h [\mil\[h]_ i` 1.00 [n 734 hg. Fil 6 

gchm, nb_ l_[]ncih gcrnol_ q[m e_jn [n liig n_gj_l[nol_. 

Am [ jimcncp_ ]ihnlif, Tlifir® q[m om_^. Tb_ `iffiqcha _ko[-

ncih q[m om_^ ni _mncg[n_ nb_ % i` ABTS l[^c][f m][p_ha-

cha. 

P_l]_hn m][p_hacha = *(A0-A1)/A0+ × 100%  

 Tb_ [\mil\[h]_ i` nb_ ]ihnlif (qcnbion nb_ m[gjf_) 

cm A0, qbcf_ nb_ [\mil\[h]_ i` nb_ m[gjf_ cm A1. Tb_ [mm_mm-

g_hnm q_l_ ][llc_^ ion ch nlcjfc][n_ [h^ nb_ EC50 p[fo_m 

(nb_ m[gjf_ ]ih]_hnl[ncih nb[n l_mofnm ch 50% m][p_hacha 

i` g[rcg[f []ncpcns) q_l_ ][f]of[n_^ omcha [ jlial[g 

(Qo_mn Gl[jb™, AAT Bciko_mn, Ih]., USA). 

DPPH radical scavenging assay   

Tb_ _rj_lcg_hn q[m j_l`ilg_^ ch [ 96-q_ff jf[n_ omcha nb_ 

mn[h^[l^ jlini]if (12) [h^ [\mil\[h]_ [n 517 hg q[m i\-

m_lp_^ qcnb [ gc]lijf[n_ l_[^_l (BciT_e Ssh_las HT, USA). 

E[]b q_ff ]ihn[ch_^ [ 200 µL _rnl[]n i` nb_ ^im_m _r[g-

ch_^ [m q_ff [m 0.2 gM DPPH ch g_nb[hif (200 µL). Tb_ l_-

[]ncih gcrnol_ q[m pcailiomfs [acn[n_^ \_`il_ \_cha f_ft [n 

liig n_gj_l[nol_ `il 30 gchm. Am [ jimcncp_ ]ihnlif, L-

[m]il\c] []c^ q[m _gjfis_^. Tb_ DPPH l[^c][f m][p_hacha 

% q[m ][f]of[n_^ omcha nb_ m[g_ _ko[ncih [m ch nb_ ABTS 

l[^c][f m][p_hacha []ncpcns [mm[s. 

Superoxide anion radical scavenging assay    

Ih il^_l ni [mm_mm nb_ []ncpcns i` moj_lirc^_ [hcih l[^c][f 

m][p_hacha ch nb_ _rnl[]n, g_nbi^m q_l_ `iffiq_^ omcha 

nb_ jo\fcmb_^ l_jiln (13). M_nb[hifc] _rnl[]nm ch p[lciom 

]ih]_hnl[ncihm (200 µL) q_l_ ]ig\ch_^ qcnb 50 gM hcnli-

\fo_ n_nl[tifcog, 78 gM NADH, 16 gM Tlcm-HCf \off_l jH 

8.0, [h^ 10 gM i` jb_h[tch_ g_nbimof`[n_ ch 200 µL i` nb_ 

gcrnol_. Fil 5 gchm, nb_ l_[]ncih gcrnol_ q[m [ffiq_^ ni 

mn[h^ [n liig n_gj_l[nol_. A gc]lijf[n_ l_[^_l (BciT_e 

Ssh_las HT, USA) q[m om_^ ni g_[mol_ nb_ [\mil\[h]_ i` 

nb_ l_[]ncih gcrnol_ [n 560 hg. Ah L-[m]il\c] []c^ jimcncp_ 
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]ihnlif q[m _gjfis_^ ch nb_ _rj_lcg_hn. Tb_ j_l]_hn[a_ 

i` moj_lirc^_ [hcih l[^c][f m][p_hacha q[m []]igjfcmb_^ 

\s `iffiqcha: 

P_l]_hn m][p_hacha = *1-(A1-A2)/A0+ ×100% 

 Wb_l_ A0 cm nb_ [\mil\[h]_ i` nb_ ]ihnlif, A1 cm nb_ 
[\mil\[h]_ i` nb_ m[gjf_, [h^ A2 cm nb_ [\mil\[h]_ qcnb-

ion jb_h[tch_ g_nbimof`[n_. Tb_ EC50 p[fo_m `il nb_ n_mn_^ 

_rnl[]n [h^ nb_ jimcncp_ ]ihnlif q_l_ [fmi ][f]of[n_^ [h^ 

jl_m_hn_^ ch nb_ l_mofn. 

Hydroxyl radical scavenging assay   

Tb_ _rj_lcg_hn q[m ]ih^o]n_^ []]il^cha ni [ jo\fcmb_^ 

jlini]if ch [ 96-q_ff jf[n_ (12), [h^ [\mil\[h]_ [n 562 hg 

q[m ^_n_lgch_^ omcha [ gc]lijf[n_ l_[^_l (BciT_e Ssh_l-

as HT, USA). E[]b q_ff ]ihn[ch_^ 200 µL i` nb_ _rnl[]n [h^ 

1.5 gM F_SO4, 140 µL i` 6 gM bs^lia_h j_lirc^_, [h^ 20 

µL i` 20 gM mi^cog m[fc]sf[n_. Fil 1 bl, nb_ l_[]ncih gcr-

nol_ q[m ch]o\[n_^ [n 37 °C. Am [ jimcncp_ ]ihnlif, 

L-[m]il\c] []c^ q[m _gjfis_^. Tb_ j_l]_hn[a_ i` •OH l[^c-

][f m][p_hacha q[m ][f]of[n_^ omcha nb_ m[g_ _ko[ncih [m 

`il moj_lirc^_ [hcih l[^c][f m][p_hacha. A2 ch nb_ _ko[-

ncih, ih nb_ inb_l b[h^, q[m nb_ [\mil\[h]_ ch nb_ [\-

m_h]_ i` mi^cog m[fc]sf[n_. Tb_ EC50 p[fo_m `il \inb nb_ 

_rnl[]n_^ [h^ nb_ jimcncp_ ]ihnlif q_l_ `olnb_l ^_gih-

mnl[n_^. 

Preparation of sample solutions and chromatographic 

apparatus   

Dlc_^ _rnl[]nm i` K. larsenii lbctig_m q_l_ jl_]cm_fs 
q_cab_^ [h^ ^cfon_^ qcnb mg[ff jilncihm i` g_nb[hif ni 

sc_f^ [ m[gjf_ mifoncih qcnb [ ]ih]_hnl[ncih i` 20 ga/gL. 

Tb_ jbsni]b_gc][fm e[_gj`_lif [h^ ko_l]_nch q_l_ ]bi-

m_h [m nb_ [h[fsnc][f g[le_lm ch nbcm chp_mnca[ncih []]il^-

cha ni nb_ jl_m_h]_ i` nb_m_ ]igjioh^m ch Kaempferia 

jf[hnm nb[n q_l_ hin_^ ch jl_pciom l_jilnm (14-16). Tb_ 

l_`_l_h]_ g[n_lc[f `il nb_ ]igjioh^m q[m jl_]cm_fs 

q_cab_^ [h^ ^cfon_^ ch g_nb[hif \_`il_ \_cha jl_j[l_^ 

`il mn[h^[l^ mifoncihm [n ]ih]_hnl[ncihm l[hacha `lig 10-

400 µa/gL. Plcil ni [h[fsmcm, nb_ m[gjf_ [h^ m_lc[f mn[h^-

[l^ mifoncihm q_l_ `cfn_l_^ nblioab [ 0.45 µg hsfih g_g-

\l[h_. E[]b `cfn_l_^ m[gjf_ (20 µL) q[m chd_]n_^ chni [ 

jbini^ci^_ [ll[s ^_n_]nil (DAD)-_kocjj_^ HPLC chmnlo-

g_hn (1260 Ih`chcns S_lc_m, Aacf_hn T_]bhifiac_m, USA). Tb_ 

Oj_hL[\ Cb_gSn[ncih miftq[l_ q[m om_^ ni l_]il^ [h^ 

_p[fo[n_ nb_ ^[n[ ]iff_]n_^ `lig nb_ HPLC [jj[l[nom. 

Quantification of kaempferol and quercetin in extracts   

Tb_ ]blig[nial[jbc] mcah[fm i` e[_gj`_lif [h^ ko_l]_nch 

ch nb_ _rnl[]nm q_l_ m_j[l[n_^ `lig nb_ inb_l ]igjioh^m 

ih [ ZORBAX E]fcjm_ Pfom C18 ]ifogh (150 gg × 4.6 gg 

c.^., 5 µg) omcha nb_ cmi]l[nc] gi^_ i` nb_ gi\cf_ jb[m_ 

msmn_g, qbc]b ]ihmcmn_^ i` g_nb[hif [h^ 0.1% (p/p) jbim-

jbilc] []c^ ch [ 55:45 l[nci. Tbcm jli]_^ol_ q[m j[lnc[ffs 

gi^c`c_^ `lig nb_ [h[fsnc][f g_nbi^ i` `f[pihic^ ]igji-

h_hnm ch nb_ _rnl[]n i` m_[ \o]enbilh omcha HPLC (17). Tb_ 

gi\cf_ jb[m_ `fiq l[n_ q[m m_n ni 1.0 gL/gch [h^ nb_ 

HPLC ]ifogh ]b[g\_l q[m e_jn [n liig n_gj_l[nol_. A 

mcah[f `lig nb_ ]b_gc][fm q[m i\n[ch_^ [n [ q[p_f_hanb i` 

265 hg. Ih _[]b m[gjf_, nb_ nin[f [h[fsmcm ^ol[ncih q[m m_n 

[n 10 gchm. Tb_ e[_gj`_lif [h^ ko_l]_nch f_p_fm ch _[]b 

m[gjf_ q_l_ ][f]of[n_^ omcha [ ][fc\l[ncih ]olp_ i` mn[h^-

[l^ mifoncihm [h^ _rjl_mm_^ [m [ % (q/q) i` nb_ _nb[hifc] 

_rnl[]n ch _[]b m[gjf_. Tb_ ko[hnc`c][ncih i` nb_m_ ]igji-

h_hnm ch nb_ _rnl[]n q[m ][llc_^ ion ch nlcjfc][n_. 

Statistical analysis   

E[]b _rj_lcg_hn q[m ]ih^o]n_^ ch aliojm i` 3. Tb_ _rj_lc-

g_hn[f ^[n[ q[m jl_m_hn_^ ch nb_ `ilg i` [ g_[h ± mn[h^-

[l^ ^_pc[ncih (SD). Fil mn[ncmnc][f ]igj[lcmihm, nb_ t-n_mn 

q[m oncfct_^ qcnb [ ]ih`c^_h]_ chn_lp[f % i` 95% (SPSS 

Sn[ncmnc]m p_lmcih 26, USA) .  

 

R_sults [n^ Dcs]usscon  

In vitro antioxidant capacity 

K. larsenii lbctig_ _nb[hifc] _rnl[]nm mbiq_^ _ff_]ncp_ []-

ncpcns ch in vitro [hncirc^[ncp_ n_mnm ch]fo^cha ABTS, DPPH, 

moj_lirc^_ [hcih [h^ bs^lirsf l[^c][f m][p_hacha [mm[sm 

qcnb EC50 p[fo_m i` 11.60 ± 0.87, 18.56 ± 0.98, 26.31 ± 0.63 

[h^ 26.07 ± 0.73 µa/gL l_mj_]ncp_fs, qbc]b [l_ mogg[-

lct_^ ch T[\f_ 1 [h^ Fca. 1. 

 Am [ l_mofn i` nb_ [hncirc^[hn []ncpcns mno^s, nb_ _nb-

[hifc] _rnl[]n i` K. larsenii lbctig_ q[m `ioh^ ni \_ _ff_]-

ncp_ ch [ff i` nb_ l[^c][f m][p_hacha []ncpcns _rj_lcg_hnm. 

Tb_ EC50 p[fo_m i` nb_ jf[hn lbctig_ _rnl[]nm nb[n q_l_ 

n_mn_^ q_l_ ]ihmcmn_hnfs fiq_l nb[h nbim_ i` nb_ ]ihnlifm. 

Tbcm g_[hm nb[n nb_ lbctig_ _rnl[]n i` nb_ jf[hn q[m go]b 

 

Ass[y EC50 (µa/mL) 

  
Rbczom_ 
_xtr[]t 

Posctcv_ 
]ontrol 

ABTS l[^c][f m][p_hacha []ncpcns 
     11.60 ± 

0.87[ 
     13.08 ± 

0.35\ 

DPPH l[^c][f m][p_hacha []ncpcns 
     18.56 ± 

0.98[ 
     19.12 ± 

0.36[ 
Soj_lirc^_ [hcih l[^c][f m][p_ha-

cha []ncpcns 
     26.31 ± 

0.63[ 
     29.91 ± 

0.89\ 

OH l[^c][f m][p_hacha []ncpcns 
     26.07 ± 

0.73[ 
     26.82 ± 

0.48[ 

T[\l_ 1. Tb_ EC50 p[fo_ i  ̀nb_ lbctig_ _nb[hifc] _rnl[]n [h  ̂jimcncp_ ]ihnlif  

Aff p[fo_m [l_ _rjl_mm_^ [m g_[h ± SD (n = 3). Tlifir® q[m om_^ [m [ jimcncp_ 
]ihnlif ch ABTS l[^c][f m][p_hacha [mm[s. L-[m]il\c] []c^ q[m om_^ [m [ jimc-
ncp_ ]ihnlif ch DPPH, moj_lirc^_ [hcih [h^ •OH l[^c][f m][p_hacha []ncpcns 
[mm[sm. An [ 95% ]ih`c^_h]_ chn_lp[f, [ mcahc`c][hn ^cff_l_h]_ ch g_[h p[fo_m 
q[m hinc]_^ \_nq__h nb_ n_mn_^ _rnl[]n [h^ nb_ ]ihnlif alioj ch _[]b liq, 

moj_lm]lcjn_^ qcnb ^cff_l_hn fiq_l][m_ f_nn_lm. 

Fca. 1. Ahncirc^[hn []ncpcns i` nb_ lbctig_ _nb[hifc] _rnl[]n [m ^_n_lgch_^ \s 
ABTS, DPPH, moj_lirc^_ [hcih [h^ •OH l[^c][f m][p_hacha []ncpcns [mm[sm; nb_ 
`clmn \[l al[jb ch _[]b alioj l_jl_m_hn_^ nb_ EC50 p[fo_m i` nb_ _r[gch_  ̂
_rnl[]nm, qbcf_ nb_ m_]ih^ \[l al[jb l_jl_m_hn_^ nb_ jimcncp_ ]ihnlifm' p[f-
o_m; nb_ ^cmnch]n fiq_l][m_ f_nn_lm ([\) mbiq_^ [ mcahc`c][hn ^cff_l_h]_ (p < 

0.05), qb_l_[m nb_ c^_hnc][f f_nn_lm ([[) jlip_^ nb_ mcgcf[lcns i` nb_ g_[hm.  
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\_nn_l [n a_nncha lc^ i` `l__ l[^c][fm nb[h nb_ jimcncp_ ]ih-

nlif. Folnb_lgil_, ch ABTS [h^ moj_lirc^_ [hcih l[^c][f 

m][p_hacha [mm[sm, nb_ mn[ncmnc][f ^cff_l_h]_ \_nq__h nb_ 

_rnl[]n_^ m[gjf_ [h^ [ jimcncp_ ]ihnlif q[m mcahc`c][hn (p 

< 0.05). B_mc^_m nb[n, nb_ _r[gch_^ _rnl[]n q[m `ioh^ ni \_ 

domn [m jiq_l`of [m [ jimcncp_ ]ihnlif, L-[m]il\c] []c^, [n p 

< 0.05 ch DPPH [h^ bs^lirsf l[^c][f m][p_hacha []ncpcnc_m. 

Ool mno^s `ioh^ nb[n nb_ [hncirc^[hn []ncpcns i` nb_ jf[hn 

lbctig_ _rnl[]n q[m chn_l_mncha [h^ [jj_[l_^ ni b[p_ nb_ 

jin_hnc[f ni \_ mo\d_]n_^ ni `olnb_l ch-^_jnb jb[lg[]ifia-

c][f n_mncha ch il^_l ni jlipc^_ ch`ilg[ncih `il `onol_ ^_-

p_fijg_hn. 

 Tb_m_ `ch^cham q_l_ `ioh^ ni ]ill_f[n_ qcnb [hncirc-
^[hn jlij_lnc_m ch nb_ inb_l Kaempferia jf[hnm, mo]b [m K. 

angustifolia [h^ K. galanga, qcnb nb_cl lbctig_ _rnl[]nm 

_rbc\cncha mnliha [hncirc^[hn jlij_lnc_m. Ih nb_ ABTS l[^c-

][f m][p_hacha [mm[s, nb_ _nb[hifc] _rnl[]n i` K. larsenii 

^cmjf[s_^ nb_ mnliha_mn [hncirc^[hn []ncpcnc_m, mcgcf[l ni 

nb_ jl_pciom chp_mnca[ncih i` nb_ [f]ibifc] _rnl[]n i` K. 

angustifolia (18). Folnb_lgil_, nb_ [hncirc^[hn _ff_]nm i` K. 

larsenii _rnl[]n ^cm]ip_l_^ ch nbcm mno^s q_l_ mcgcf[l ni 

nbim_ i` K. galanga _rnl[]n, qbc]b ^_gihmnl[n_^ jin_hn 

[hncirc^[hn ][j[\cfcnc_m ch ABTS [h^ DPPH [mm[sm (19, 20). 

Tb_ [hncirc^[hn jiq_l i` K. larsenii _rnl[]n q[m `ioh^ ch 

nb_ m[g_ q[s [m ch jl_pciom mno^c_m, qbc]b l_p_[f_^ nb[n 

_rnl[]nm `lig Kaempferia mj_]c_m b[^ [ al_[n_l _ff_]n nb[h 

[ jimcncp_ ]ihnlif (18, 19, 21). 

 Am [h ion]ig_, iol i\m_lp[ncihm ]iof^ \_ om_^ ni 

mojjiln nb_ om_ i` Kaempferia jf[hnm [m [ h[nol[f miol]_ i` 

[hncirc^[hn g[n_lc[fm. Bon `il nb_ `clmn ncg_, nbcm l_jiln 

ch]fo^_^ m]c_hnc`c] ch`ilg[ncih [\ion nb_ [hncirc^[hn ][-

j[]cns i` nb_ _rnl[]n i` K. larsenii (Pli l[mc) lbctig_m. Tbcm 

]iof^ \_ om_`of ch`ilg[ncih `il jf[hnm ch nb_ Kaempferia 

mj_]c_m.   

Kaempferol and quercetin content in extracts 

Tb_ HPLC ]blig[nial[g i` nb_ _nb[hifc] _rnl[]n i` K. 

larsenii lbctig_ ^_gihmnl[n_m j_[em i` nb_ ]bim_h `f[pi-

hic^ ]igjioh^m ko_l]_nch [h^ e[_gj`_lif [n l_n_hncih 

ncg_m i` 4.9 [h^ 7.9 gchm l_mj_]ncp_fs [h^ nb_ ]blig[ni-

al[g i` nb_ _rnl[]n nb[n q[m ip_lf[c^ qcnb nb_ ]blig[ni-

al[gm i` m_f_]n_^ g[le_lm q[m [fmi mbiqh ch Fca. 2. Tb_ 

mn[h^[l^-mjce_^ n_]bhcko_ qcnb [jjlijlc[n_ l_]ip_ls [h^ 

l_f[ncp_ mn[h^[l^ ^_pc[ncih % i` [p_l[a_ p[fo_m i` 103.26 

[h^ 1.43% `il ko_l]_nch [h^ 104.20 [h^ 1.72% `il 

e[_gj`_lif l_mj_]ncp_fs, l_p_[f_^ nb[n nb_ [h[fsnc][f 

g_nbi^ _gjfis_^ ch nbcm mno^s q[m []]ol[n_ [h^ jl_]cm_. 

T[\f_ 2 mogg[lct_m nb_ [p_l[a_ % i` ko_l]_nch [h^ 

e[_gj`_lif j_l ^lc_^ _rnl[]n (% q/q) i` 0.4976 ± 0.0511 

[h^ 12.7562 ± 0.0525 l_mj_]ncp_fs. Tb_ ko[hncnc_m i` ko_l-

]_nch [h^ e[_gj`_lif ^_n_]n_^ ch nb_ _rnl[]nm p[lc_^ al_[n-

fs. K[_gj`_lif q[m `ioh^ ch nb_ m[gjf_m go]b gil_ ift_h 

nb[h ko_l]_nch, qbc]b moaa_mnm nb[n e[_gj`_lif cm [ ]ih-

mc^_l[\f_ ]b_gc][f ]igjih_hn i` nb_ K. larsenii lbctig_ 

[h^ ]iof^ \_ om_^ [m [ ]b_gc][f g[le_l ni mno^s nb_ ko[fc-

ns i` lbctig_ _rnl[]nm `lig nb_ jf[hn. 

 K[_gj`_lif q[m ^cm]ip_l_^ ni \_ [h cgjiln[hn ]ih-

mncno_hn ch jf[hn g_g\_lm i` nb_ Zchac\_l[]_[_ `[gcfs. In 

q[m ^cm]ip_l_^ [m [ jbsni]b_gc][f ch m_p_l[f Kaempferia 

mj_]c_m, ch]fo^cha K. augustiflora, K. galanga, K. parviflora 

[h^ K. rotunda, [m jl_pciomfs l_jiln_^ (18-22). Tbom, nb_ 

_rcmn_h]_ i` e[_gj`_lif, [ `f[pihic^, ch K. larsenii ch nbcm 

mno^s q[m fche_^ ni nb_ ]b_gin[rihigs i` nb_ jf[hnm nb[n 

]ihn[ch_^ nbcm ]igjioh^ ch nb_cl _rnl[]nm [h^ _mm_hnc[f 

icfm (23, 24). Mil_ip_l, ih_ i` nb_ g_^c]ch[f `f[pihic^m, 

ko_l]_nch, q[m ^cm]ip_l_^ `il nb_ `clmn ncg_ ch nbcm chp_mnc-

a[ncih ch K. larsenii, [ jf[hn mj_]c_m i` nb_ Kaempferia. Ih 

[^^cncih, e[_gj`_lif q[m l_]iahct_^ ni b[p_ [ qc^_ l[ha_ 

i` \cifiac][f `oh]ncihm, ch]fo^cha nb_ [\cfcns ni l_^o]_ irc-

^[ncp_ mnl_mm ch \inb in vitro [h^ in vivo n_mnm, omcha \inb 

^cl_]n [h^ ch^cl_]n j[nbq[sm (23). K[_gj`_lif q[m ^cm]ip-

_l_^ ni m][p_ha_ m_p_l[f nsj_m i` l[^c][fm, l_mnlc]n l_[]ncp_ 

irsa_h mj_]c_m (ROS)-a_h_l[ncha _htsg_m [h^ \iimn nb_ 

jli^o]ncih i` [hncirc^[hn _htsg_m (25). In [fmi mbiqm chnlc-

aocha [hnc][h]_l jlij_lnc_m \s chbc\cncha nb_ gcal[ncih 

[h^ jlifc`_l[ncih i` g[hs ][h]_l ]_ff fch_m l[nb_l nb[h a[f-

fc] []c^, [ h[nol[f jb_hifc] gif_]of_ nb[n b[m \__h jlip_h 

ni b[p_ jin_hn [hncirc^[hn `oh]ncih[fcns (26). B_mc^_m nb[n, 

nb_ gchil ko_l]_nch ]igjih_hn i\m_lp_^ ch K. larsenii b[m 

\__h `ioh^ ni b[p_ [ \li[^ mj_]nlog i` jb[lg[]ifiac][f-

fs l_f_p[hn `f[pihic^ []ncihm ]igj[l[\f_ ni e[_gj`_lif 

(27). Fil nb_ g_]b[hcmg i` []ncih i` `f[pihic^m, nb_ ko[h-

ncns i` jb_hifc] bs^lirsf aliojm ch nb_ mnlo]nol_ i` `f[pi-

hic^m q[m mbiqh ni \_ jlijilncih[f ni nb_cl [hncirc^[hn 

[]ncpcns. A]]il^cha ni nb_ `ch^cham, nb_ [hncirc^[hn jlij_l-

nc_m i` `f[pihic^ ]igjioh^m q_l_ `ioh^ ni lcm_ qcnb bcab_l 

]ih]_hnl[ncihm, ni b[p_ [ ^im_-^_j_h^_hn l_f[ncihmbcj, 

[h^ ni _rbc\cn [ msh_lacmnc] _ff_]n (28, 29). Am [ l_mofn, ^cm-

]ip_lcha nb_m_ []ncp_ ]b_gc][fm ch nbcm jf[hn ]iof^ f_[^ ni 

nb_ ]ih]fomcih nb[n nb_s q_l_ l_mjihmc\f_ `il nb_ [jj[l_hn 

[hncirc^[hn \_h_`cnm. Tb_ _rjfil[ncih i` nb_m_ e_s g_^c]c-

h[f ]igjioh^m ch nbcm jf[hn moaa_mnm nb[n K. larsenii, fce_ 

inb_l q_ff-ehiqh om_`of Kaempferia mj_]c_m, cm ih_ i` nb_ 

Fl[vonoc^s Cont_nt (% w/w) 

K[_gj`_lif 12.7562 ± 0.0525 

Qo_l]_nch 0.4976 ± 0.0511 

T[\l_ 2. Ff[pihic^ ]ihn_hn ch nb_ _nb[hifc] _rnl[]n i` K. larsenii lbctig_  

Aff p[fo_m [l_ _rjl_mm_^ [m g_[h ± SD (n = 3). 

Fca. 2. Op_lf[s ]blig[nial[gm mbiqcha nb_ j_[e i` nb_ `f[pihic^m ko_l]_nch 
(Q), e[_gj`_lif (K) [h^ K. larsenii _rnl[]n (E)  
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jligcmcha g_^c]ch[f jf[hnm `il nb_ ^_p_fijg_hn i` h[nol[f 

g_^c]ch_m ^o_ ni cnm jin_hn [hncirc^[hn jlij_lnc_m. 

 

Con]luscon 

Tb_ Kaempferia mj_]c_m K. larsenii Sclcloam[ q[m ^cm]ip_l_  ̂ni 

\_ [ g_^c]ch[ffs om_`of jf[hn ch nbcm mno^s \[m_^ ih nb_ jin_hn 

[hncirc^[hn jlij_lnc_m i` cnm lbctig_ _rnl[]n i\m_lp_^ ch nb_ 

chp_mnca[n_^ l[^c][f m][p_hacha _rj_lcg_hnm. Folnb_lgil_, 

nb_ HPLC jli`cf_ i` nb_ _rnl[]n ch^c][n_^ [ mnliha j_[e i` nb_ 

jin_hnc[f nb_l[j_onc] `f[pihic^ e[_gj`_lif, [ ]b_gin[ri-

higc] ]igjih_hn `ioh^ ch nb_ Kaempferia jf[hnm, moaa_mncha 

nb[n cn ]ill_mjih^m ni nb_ inb_l ]ol[ncp_ jf[hnm ch nb_ a_hom. 

Am [ ]ihm_ko_h]_, nbcm [h[fsnc][f g_nbi^ gcabn \_ ih_ i` nb_ 

gimn _``_]ncp_ jlini]ifm ni _p[fo[n_ nb_ [onb_hnc]cns i` 

Kaempferia jf[hnm. Tbcm l_m_[l]b ]iof^ cgjfs nb[n K. larsenii 

lbctig_ _rnl[]n b[m nb_ jin_hnc[f ni \_ _gjfis_^ [m [ h[nol[f 

[hncirc^[hn ch b_l\[f jl_j[l[ncihm [h^ inb_l l_f[n_^ jli^o]nm. 

Ih [^^cncih ni mno^scha nb_ ^c``_l_hn nb_l[j_onc] jbsni]b_gc-

][f ]igjih_hnm, gil_ l_m_[l]b ih nb_ jf[hn mbiof^ ch]fo^_ [ 

hog\_l i` jb[lg[]ifiac][f n_mnm [h^ [h [mm_mmg_hn i` cnm 

nirc]cns. Erjfilcha nb_ [hncirc^[hn ][j[]cnc_m [h^ []ncp_ ]ig-

jih_hnm i` nbcm jf[hn ]iof^ jlipc^_ mcahc`c][hn ch`ilg[ncih `il 

[^p[h]_g_hn [h^ c^_hnc`s cn [m ih_ i` nb_ chnlcaocha jf[hnm 

[h^ jin_hn b_l\m ch nb_ a_hom Kaempferia.  

 

A]knowl_^a_m_nts 

Tb_ [onbilm qiof^ fce_ ni _rjl_mm nb_cl al[ncno^_ ni Ammn. 

Pli`. Dl. Tb[s[ J_hdcnnceof i` nb_ D_j[lng_hn i` Pf[hn S]c-

_h]_, F[]ofns i` S]c_h]_, M[bc^if Uhcp_lmcns, `il c^_hnc`scha 

m[gjf_m [h^ jlipc^cha mcahc`c][hn ch`ilg[ncih, [m q_ff [m 

ni nb_ R[hamcn Uhcp_lmcns R_m_[l]b Ihmncnon_ `il mojjilncha 

nbcm l_m_[l]b. Tb_ [onbilm [fmi nb[he nb_ Ciff_a_ i` Pb[l-

g[]s [n R[hamcn Uhcp_lmcns `il jlipc^cha nb_ h_]_mm[ls 

chmnlog_hnm `il nbcm mno^s.  

 

Autbors ]ontrc\utcons   

OT [h^ PS ]l_[n_^ [h^ ^_p_fij_^ nbcm chp_mnca[ncih'm jf[h. 

OT ]ih^o]n_^ nb_ jf[hn [onb_hnc][ncih, jb[lg[]iahimnc] 

n_mnm [h^ \cifiac][f []ncpcns qcnb [h _gjb[mcm ih l[^c][f 

m][p_hacha _rj_lcg_hnm. PS ]ihnlc\on_^ ni nb_ ]b_gc][f 

[h[fsmcm i` nb_ chp_mnca[n_^ jf[hn. Tia_nb_l, nb_s _rb[omn-

cp_fs mogg[lct_^ [h^ ^cm]omm_^ [ff i` nb_ l_mofnm [h^ jl_-

j[l_^ nb_ g[hom]lcjn. Tb_ `ch[f g[hom]lcjn q[m l_[^ [h^ 

[jjlip_^ \s [ff qlcn_lm. PS cm []]iohn[\f_ `il nbcm l_m_[l]b 

j[j_l [m nb_ ao[l[hnil. 

 

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

Con`lc]t o` cnt_r_st: Aonbilm ^i hin b[p_ [hs ]ih`fc]n i` 

chn_l_mnm ni ^_]f[l_.   

Etbc][l cssu_s: None.   
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