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Abstract

Isolation from methanolic extract of stems of Dalbergia parviflora Roxb by
chromatographic techniques gave four known flavonoids: pinocembrin (1), naringenin (1),
biochanin A (lll), and sativanone (IV). All isolates were characterized by spectroscopic
techniques including IR and "H and >C NMR. The antibacterial activity against Escherichia
coli TISTR 527 was carried out by broth dilution assay and determined both minimal
inhibitory concentration (MIC) and minimum bactericidal concentration (MBC) of all
isolated substances. The results showed that the MIC and MBC of pinocembrin (1) were

found to be highly sensitive 17.19 and 137.5 pg/mL, respectively.
Keywords: Dalbergia parviflora Roxb: Antibacterial activity: Flavonoid; Escherichia coli
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wanuadomadansanlnsalnd IR, 'H way °C NMR ‘131msu%qwéﬁgwmﬁuaﬂiﬁmﬁﬂm
quisnseudeuuniiSedewte Escherichia coli TISTR 527 #ae broth dilution assay wagwn
Aanududusinaaifgrssudade (MIO) uazeinide (MBC) wanisfinwmuin pinocembrin (1)
mmmé’huﬁa%’faﬁqm A1 MIC waz MBC W1iU 17.19 wag 137.5 ug/mL auaIfu

[ v a

AdnAey: dnd; Aanssuduluailie; wailausws; Escherichia coli
uni

Escherichia coli luuuni L?ﬂ@gfiuaﬂﬁ Enterobacteriaceae #@na Escherichia ﬁgﬂi'w
\uuris Andunsuau wwigldlutasgumgll 10-40 °C gamaiuanzaslunisiaiey 3537 °C
E. coli unguitienelsaluszutmaiuommsluuyud delhiaalsromaduiu deldsude
18-24 2l fRnideazionisgansyan grarssiduyniden oudeu vanvios uazdionnisld
awvno1annmsuilanensfliiiueufou enmslanieamsfnedu nsinwenis
wlfeufFue dulngiluamsieddunsz fnauns deldondunanuanifanadradss
vnedudouuafiieasienosn dwaliszansnimnisiudeanas fasuiainisseau
nsfinwUszAns amnnsdudadouuaiidsannasataiivauulng thu ndaethin ngaoun
vowlvg nsviien wWaenyiuiin 1Wudu (Meesup et al,, 2018; Wongjiratthiti et al., 2019)
othdlsfinunismaseunisdudadeuuaiide £ coli vesansuiavsfiuenldanayulnsidany
Waulaufieniv

FrfunuiTeiianUsrasdifofnudsAvinmussansuaningurtanliuesdandau
afneuyIeaTesE RN Ty AnBamdensdudeuuadiSe £ coli TISTR 527 fie
auulnsiiunAnwde Fudniviens fidenenmans Dalbergia parviflora Roxb Juitvedlu
197 Leguminosae tugunulng duiaune dulaiin vinden vin Wala wavlsalauay
vaemLden (Liu et al, 2005; Smitinand, 1983) d1uiiieldldifundowen difuandiwwdnd
19¢nwunals e Yeuazidusnanld (Pichiansunthorn et al, 1999) §n1551899UNSUENENS
uigvsnquailiussdandudndiienadeugni n1edanm 1wy guinisiiueyyadass
(Promden et al., 2014) Anuduiusolwaauzise (Songsiang et al,, 2011; Umehara et al,,
2009) tUusiu

AoAAUNISIVY

MIARALAZNITUBNESUTANS

UNEIUAAUENTWA LA UAAELEEA (3.7 Alansy) Lavannnlusvinasa1edunsoe
LY e a0 TLARLATLUNIUDA MUEINU 31U 2 AT AT9ay 6 AR5 SEoviia 3 YU
figuuniivies thannsesuazszmedniazarseenaelinisannudu Iéduadaveuienivy
(20 n3w) druananenulefiaos@ien (800 NTU) wavdluainveIULNIUea (114 nSH) UdIu
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afaneuamieatiun snenliuiavsmemaiianedinilasinlnansituy siica gel Ingld
FINAAYIaEa189UNTY ethyl acetate-hexane (10:90) audl4 methanol-ethyl acetate
(10:90) Mntusamudaduifinulndifssiulisuiieunndnvarues TLC Iansvionun 24
dautoy (Fi-Fu) Undiugey Fi (2123 dadnsu) ukenaasasaulasuilnnsil szuudavi
azany ethyl acetate-hexane (10:90) LLazLLBﬂIﬁU§qw§(ﬁw PLC (Preparative thin layer
chromatography) laalaszuudavinazany ethyl acetate-hexane (15:85) M’miu%‘qwé I
(119.6 fiadn3u) U1 F5 (354.6 fadnsu) iuenaae Sephadex LH-20 Tagld@an methanol e
ansTianun 4 @1uBes (Fs 1 -Fae) Ydaugen Fs, (73.7 fadndu) swenliuiavise pLC Tngld
38UUAYIazanY methanol-dichloromethane (2:98) laa1susgnou Il (39.1 Aadnsu) Ua
dugoy Fi, (413.2 §a8n5%) umensosie Sephadex LH-20 Taglddana methanol laans
WA 6 @808 (Fs21-Fs00) thaaudes Fs,, (87.2 fadniu) susndedsaeduilasuilas
11 Inns 1Al laelddann ethyl acetate-dichloromethane (10:90) la@isusgnau IV (19.1
fadnsu) thdugey Fs3(304.2 fadnsu) nuennenismeiinneduilasuilnns Wlagldmang
methanol-dichloromethane (3:97) laansusgnau il (115.8 Jadnsu)

#15Usnav |: vaaudedun (mp. 192-194 °C), IR Vimax 3092, 2891, 1584, 1487, 1302,
1168, 1089, 825, 715 Cm_l,lH NMR (400 MHz, CDCls) 6 7.31-7.41 (5H, m, H-2', H-3', H-4',
H-5', wag H-6), 7.31-7.41, 2H, m, H-6 wag H-8), 5.35 (1H, dd, J=17.1, 3.0 Hz, H-2), 3.01 (1H,
dd, J=17.1, 3.0 Hz, H, -3), 2.74 (1H, dd, J=17.1, 3.0 Hz, Hy-3). °C NMR (100 MHz, CDCls) &
195.6 (C-4), 166.2 (C-5 waz C-7), 163.1 (C-8a), 138.4 (C-1"), 128.8 (C-3', C-4' gz C-5), 126.1
(C-2' way C-6"), 102.6 (C-da), 96.6 (C-6), 95.6 (C-8), 79.1 (C-2), 43.2 (C-3)

a15U5enau Il vIud 98917 (mp. 246-247 °0), IR Vmax 3111, 2917, 1598, 1462,
1349, 1252, 1170, 833, 724 Cmil, "H NMR (400 MHz, CDCls + CDs0D) 6 7.20 (2H,d, J =
8.0 Hz, H-2' uag 6"), 6.80 (2H, d, J = 8.0 Hz, H-3' wag H-5"), 5.90 (2H, s, H-6 WLay H-8), 5.25
(1H, dd, J = 13.0, 3 Hz, H-2), 3.00 (1H, dd, J = 17, 13 Hz, H,-3), 2.65 (1H, dd, J = 17, 3 Hz,
Ho -3), °C NMR (100 MHz, CDCls + CDsOD) & 196.0 (C-4), 166.7 (C-7), 163.7 (C-4"), 163.2
(C-5), 157.3 (C-8a), 129.3 (C-1), 127.7 (C-2' uay 6'), 115.4 (C-3' uay 5", 102.3 (C-4a), 96.3
(C-6), 95.5 (C-8), 78.9 (C-2), 42.9 (C-3)

a15Usznau Il ¥9auddv17 (mp. 212-212.5 °C), IR Vmax 3309, 2983, 1515, 1439,
1248, 1183, 1144, 1023, 829, 773 cm ', "H NMR (400 MHz, CDCls) & 7.79 (1H, s, H-2), 7.39
(2H, d, J = 8.8 Hz, H-2' waz 6", 6.93 (2H, d, J = 8.8 Hz, H-3' hag 5Y), 6.31 (1H, d, J = 2.1 Hz,
H-8), 6.24 (1H, d, J = 2.1 Hz, H-6), 3.80 (OCHs-4"), °C NMR (100 MHz, CDCls) & 180.7 (C-4),
163.9 (C-7), 162.3 (C-5), 159.7 (C-8a), 152.6 (C-2 wag 4, 130.1 (C-2' uay 6", 123.4 (C-3),
123.1 (C-1"), 114.1 (C-4a), 114.0 (C-3' lay 5'), 99.3 (C-6), 94.1 (C-8), 55.3 (OCHs-4").
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d15U5¥n0uU IV: vasudadun (mp. 174-176 °C), IR Vi 3311, 2935, 1592, 1455,
1248, 11156, 1026, 828, 690 cm ', 'H NMR (CDCls) & 7.85 (1H, d, J = 8.7 Hz, H-6), 7.05
(1H, s, OH), 6.99 (1H, d, J = 8.1 Hz, H-6), 6.48 (1H, dd, J = 8.1, 2.2 Hz, H-5), 6.45 (1H, dd,
J=87,22Hz, H-5), 6.44 (1H, d, J = 2.2 Hz, H-3), 6.35 (1H, d, J = 2.2 Hz, H-8), 4.58 (1H, t,
J = 11.4 Hz, H-2), 4.46 (1H, dd, J = 11.4, 5.4 Hz, H-2), 4.25 (1H, dd, J = 11.4, 5.4 Hz, H-3),
3.78 (OCHs-2"), 3.75 (OCHs-4"), >C NMR (CDCls) & 192.6 (C-4), 163.9 (C-8a), 163.1 (C-7),
160.5 (C-4'), 158.4 (C-2'), 130.7 (C-6), 129.8 (C-6), 115.8 (C-1)), 115.3 (C-4a), 110.6 (C-5),
104.7 (C-5'), 103.1 (C-8), 99.1 (C-3), 71.0 (C-2), 55.5 (OCH5-2)), 55.4 (OCHs-4"), 47.4 (C-3)

ANTVAFDBUNIAT Minimum inhibitory concentration (MIC) wag Minimum
Bactericidal Concentration (MBC) %aamw’%qwéﬁ'w broth dilution assay

Tdoms NB U3 100 lailasans adlumannizidowuy 96 vgu (96 well plate) lng
Windausiuaadl 1 89wl 11 thansafausgvdidvadluundd 1 Uua 100 lailasdns wagsh
n19i¥oanauuUAB I (two-fold dilution) lUaufiwaud 10 WWindeuunaiidenelsaluynugu
Fausunafi 1 feunadt 11 MWeruiBaugnunfodu (50me/ml, kanamycin) iuyanauas 1
wanluund 37 °Ciuiaan 24 $2lus W easuiaLAuaisazate iodonitrotetrazolium
chloride (INT) aasidudy 4 dadndudedadans nauag 50 lulasang vuuru 30 wift 4
puvniivios nravaeumaiUdsuutasdvesansarats Wednsndguendsuuaiiielumgu
asavangazlasuudinuns uidlifinisedyveswueiiGeviouuaiiiognyhaneaingys
maamsu?qwé arsavangrdinadudindeaniloulfu (Rattanasuk and Phiwthong, 2021,
Boogapim et al., 2021)

NaN15I8UazaAUIUNE

ﬂ’]iLLSﬂﬁWiU%?jWé@ﬁEJWlﬂﬁﬂﬂaﬁmﬂﬂim’ﬂﬂ/ﬁﬂﬁwuu silica gel, Sephadex LH-20 Wag
PLC 91ndruafaneruimuearesidudnd Idansusaniviemun $1uau 4 ans (Figure 1)
Jpilassaenaaiivesansiamuadiemaila H NMR, °C NMR way IR uaziUTeuidiou
ﬁ’uﬁa;ﬁaﬁﬁmﬁwmumuﬁa

asUsEnev | uanauaumsdumgileddu —OH 7 3092 cm ™ Tuvazfidyaias 1°C NMR
7 O 195.6 wazdaya ol IR wARWAUAITAY 1602 cm " vaanyarsueia deyyras 'H NMR
LLaméTﬂwmsLawwmiﬂdmmnﬂuuﬁ 5.35 (dd, J=17.1, 3.0 Hz, H-2), 3.01 (dd, J=17.1, 3.0
Hz, Ha -3), 2,74 (dd, J=17.1, 3.0 Hz, Ho-3) uananiidaanas 'H NMR w0 H-6 uas H-8 7 O
7.31-7.41 (2H, m) wanadnwaz low field vassumu A udnvazlasasanisunuiinuy
5,7-disubstituted flavanone EULLuuﬁzyzym "H NMR 1 7.31-7.41 (5H, m) Y89auu B 1u
Fnwarlnsead19n15unui WUy monosubstituted flavanone 1 aLU3 suLfisud oy adiu
ansUsznaufiiinssenuuud a1suszneu | fie pinocembrin (Gao et al., 2008)
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a1susznou Il Usingdaygiad IR, 'H waz °C NMR Aauadaiuasusenau | antiuy
anvauzdyu 'H NMR ve93aumiu B Usingdayaanduwuu AB 7 01 7.20 (2H, d, J = 8.0
Hz, H-2' Laz 6) wag 6.80 (2H, d, J = 8.0 Hz, H-3' uag H-5 LﬁlaLiJ%EJULVTEJU‘lTa%aﬁJU
a15UsENeURanIsTIBIUNILE) d15Usznou Il Ae naringenin (Hirai, et al., 2007, El-Mahdy,
et al., 2008)

a1susznau Il Juasngulelevaliuesd a1ndeya 'H NMR (Figure 2) uansdeyeyial
'H NMR 28939Wmuualsanfin A 983 H-8 way H-6 U = 2.1 H2) 7i O 6.31 uaz 6.24 dayaye
yonawmumelsndn B Unngdayananduuy AB 7 8 7.39 (2H, d, J = 8.8 Hz, H-2' ua 6)
way 6.93 (2H, d, J = 8.8 Hz, H-3' uaz 5) wardnuwazdaaa H-2 9 O 7.79 (s) GRIATRNTH
methoxy 71 O 3.80 (OCHs-4)) LﬁbLU%EJULﬁEJU%@Qaﬁ”UaWiU‘igﬂEJUVldlﬁﬂ’]'ii’l‘c’N’IUSHLLé”J
a1s5usenau Il @@ biochanin A (Choi et al., 2008: Wang et al., 2008)

a1susznau IV Unngdaaas IR veayilsidu -OH 7 3311 cm ™' way 'HNMR 7 O
7.05 (1H, s, OH) Fyayrew 'H NMR Usangdsyaurandusuy ABX 7 5,645 (dd, J = 8.7, 2.2
Hz, H-5), 7.85 (d, J = 8.7 Hz, H-6), 6.35 (d, J = 2.2 Hz, H- 8) Way 5;4 6.99 (d, J = 8.1 Hz, H-
6", 6.48 (dd, J = 8.1, 2.2 Hz, H-5, 6.44 (d, J = 2.2 Hz, H-3") U8939#U A Lag B @81y
uaﬂmﬂf‘:t,l,amé’iyzyﬂmmg methoxy 10 'H NMR @ & 3.78 (s, ~OCH»-2) ua¢ 3.75 (~OCHs-
@) Fyays 'H NMR wansdnuaigtanzansngailelevanlousedd &, 4.58 (t, J = 11.4 Hz, H-
2), 4.46 (dd, J = 11.4, 5.4 Hz, H-2), 4.25 (dd, J = 11.4, 5.4 Hz, H-3) WlawfSeuiiisudesyaru
ansUsznaufiiinssenuuud a1sUsEneu IV fe sativanone (Chan et al.,, 1998)

thansuiavisanan (HV) afnwgvsnisiudiewuaiide Escherichia coli TISTR 527
#28 broth dilution assay LLammﬁ”lmmL%’M%’um"”]qmﬁ'ﬁqwéﬂhgﬂL“‘?}Ja (minimal inhibitory
concentration, MIC) LLazﬁzJ'ﬁL‘ﬁya (minimum bactericidal concentration, MBC) Wwu7 1@
samun fie1 MIC aglutag 17.19 fs 88.75 pe/ml uazdidn MBC aglugag 137.5 fis 177.5
ug/mlL (Table 1)

Figure 1 Structures of all isolated compounds I-IV
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Figure 2 'H NMR spectra (400 MHz) of all isolated compounds I-IV
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Table 1 Antibacterial activity of isolated compounds I-IV

Compound  E. coli TISTR 527 (MIC ug/mL) E. coli TISTR 527 (MBC ug/mL)

| 17.19 137.5
I 43.75 175
1l 88.75 177.5
\" 39.37 157.5

#3UNaN1339Y
A5ANY189AUTENBUNILATIINEINEN AR ULLNIUDATRIa IR UEN T e naTianglas
inTnsnsiluagiinseilassadramaniivesansiammadiemaiansauninsalnd wu IR, 'H
NMR wae °C NMR uaziisuiileututoyaiiinisnenuuud nuiastsuaibuansitng
31891UlATIATINAD A pinocembrin (1), naringenin (II), biochanin A (Ill), kag sativanone
(V) Wil ethanswanunun@nwinisdud snisiesaivlnveand o £ coli TISTR 527 wuin
pinocembrin (1) &A1 MIC wag MBC ﬁaﬁqm P 17.19 pg/mlL wag 137.5 yg/mL auaau

AnAnssuUszNA

AuzIdeverouAn Auginemani uninedereuunuiiiaitenisliiedesde R
waz NMR wazvevaunn nAlgineimansuazmalulad ansAaumansuazingimans
wningndusinfesidaiatuayuanuiinazgunsalluniside
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