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Lactic anhydride, Phloretic acid and Flavonoids from
Kra Thon (Millettia pendula) Sauce
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Abstract

Kra Thon (Millettia pendula) sauce is one type of food seasoning and flavoring in country
areas of lower northern provinces of Thailand. This sample was extracted with ethyl acetate and
then purified by chromatographic techniques. Six pure compounds from Kra Thon sauce were lactic
anhydride (1), phloretic acid or 3-(4-hydroxyphenyl)propionic acid (2), kaempferol-7-O-rhamnoside
(3), luteotin (4), kaempferol (5) and quercetin (6). The structures of these compounds were

determined by analysis of their 1D- 2D of 'H- and "C-NMR spectral data, IR, UV, and MS.

Keyword: Kra Thon (Millettia pendula) sauce
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1. UV/VIS Diode Array Spectrophotometer i: U SPECCORD S100 U581 ANALYTIK JENA
AG; FT- IR Spectrometer q'u SPECTRUM GX U5H#% Perkin Elmer; NMR spectrometer
5:1,! AV400 U3HN Bruker 118z MS 5:1,! ESITOF 138" Micromass LCT

2. ﬁa@ﬂci?u Sephadex LH-20 U3HN Amersham Pharmacia Biotech AB 118 Silica gel VTN
Merck

3. dnhaza lanaelstimu (CH,CL), wiiaozdian (EtOAc), 0% 1au (Acetone) Lz
wnI1uea (MeOH) ¥Ua TG grade 1J3H7N Lab-Scan Asia Co, Ltd.

4. @Maza1y Acetone-d, 118 Methanol-d, §1%311A394 NMR U5HW Sigma-Aldrich Inc.
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Lactic anhydride (1) vounadla'luiid; IR (Thin film of CHCL): V, = 3384, 2962,

2936, 1728, 1651, 1456, 1373, 1219, 1129, 1046 cm™; 'H-NMR (1519 1) tiaz “"C-NMR (1519
2) ESITOF MS (m/z): mass caled. for (C,H,,O, + Na)' = 185.11, mass obs. for (C;H, O, + Na) =
185.44

Phloretic acid H3® 3-(4-hydroxyphenyl)propionic acid (2) YOI 917; IR (Thin film of
CHCL): V. =3360, 2956, 1709, 1600, 1515, 1448, 1222, 1105, 829 cm; 'H-NMR (/1314 1) 1z
BC-NMR (M1319 2) ESITOF MS (m/2): mass caled. for (C,H O.+Na)” = 189.15, mass obs. for

9771073

(C,H,,0,+Na) = 188.78

10

Kaempferol-7-O-rhamnoside (3) ﬂl@ﬂu%ﬂ?’fmam; UV (MeOH, 3.82 x IO_SM): ﬂ,max(log
&) = 230 nm (4.26), 267 nm (4.42), 367 nm (4.36); IR (KBr-disc): V, =3401, 2923, 2853, 1643,
1594, 1498, 1366, 1221, 1174, 1115, 1028, 966, 838, 579 cm; 'H-NMR (M54 1) tag "C-NMR
(M3192)

Luteotin (4) ¥03uda@ind0; UV (MeOH, 7.34 x 10°M): 4 (log & = 229 nm (4.20),
267 nm (4.20), 359 nm (4.17); IR (KBr-disc): V. = 3401,2923, 2852, 1651, 1615, 1487, 1439,
1357, 1255, 1166, 1126, 1029, 559 cm; 'H-NMR (A1519 1) 1182 "C-NMR (1314 2)

Kaempferol (5) ¥0auiedindes; UV (McOH, 6.29 x 10°M): A_ (log & = 225 nm
(4.09), 268 nm (4.19), 368 nm (4.12); IR (KBr-disc): V.= 3318,2924, 1660, 1615, 1569, 1508,
1453, 1384, 1303, 1254, 1225, 1175, 1089, 1008, 975, 884, 847, 818, 795, 723, 666, 638, 622, 585,
496,410 cm™; 'H-NMR (13514 1) uag "C-NMR (715149 2)

Quercetin (6) Yo aFINAD; UV (MeOH, 6.46 x 10°M): A (log & = 228 nm (4.17),
260 nm (4.22), 380 nm (4.12); IR (KBr-disc): V.

max

1271, 1170, 1117, 1034, 808, 559 cm’; 'H-NMR (A1514 1) 118 "C-NMR (M1519 2)

= 3401, 2925, 2854, 1637, 1490, 1455, 1355,
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1514 1 A1 Chemical shift o, ppm) #1151 'H-NMR (400 MHz) 993 @135 (1) — @17 (6)
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AN a a b a a .
. a5 (1) M3 (2) M3 (3) a3 (4) M3 (9 @3 (6)
AITVUDU
1 N N N B}
2 132(1H,d,6.9)  7.07 (1H, d, 8.4)
3 420(3H,q, 6.9 6.77(1H, d, 8.4) 6.57 (1H, s)
4 N
5 - 6.77 (1H, d, 8.4)
6 - 7.07(1H,d,84)  6.42(1H, d,2.0) 624 (1H,d,2.1)  627(1H,d,2.1)  6.26 (1H,d, 1.9)
4 ) _
8 - - 6.74 (1H, d, 2.0) 6.51 (1H,d,2.1)  6.53(1H,d,2.1)  6.51(1H, d, 1.9)
9 ) _
10 - -
I 2.81 (2H, t,7.7)
2 132(1H,d,6.9) 256 (2H,t,7.7)  8.10(1H, d, 8.9) 750 (1H,d,22)  8.15(1H,d,9.0)  7.82(1H, d,2.3)
3 420 (3H, g, 6.9) 6.90 (1H, d, 8.9) 7.01 (1H, d, 9.0)
& B ,
5 - - 6.90 (1H, d, 8.9) 6.99 (1H,d,8.4)  7.01(1H,d,9.0)  6.98 (1H, d, 8.5)
6' - - 8.10 7.46 8.15 7.69
(1H, d, 8.9) (1H, dd, 8.4,2.2) (1H, d, 9.0) (1H, dd, 8.5,2.3)
" - - 5.56 (1H, d, 1.6) - - -
o B - 4.02 - - -
(1H, dd, 1.6, 3.3)
3 - - 3.83 - - -
(1H, dd, 3.4,9.5)
4" - - 3.49 (1H, t, 9.5) - - -
5 - - 3.62 - - -
(1H, dg, 9.5, 6.1)
6" - - 1.26 3H, d, 6.1) - - -

Wee (O, ppm) dIMTU 5-OH Y09 813 (4) — @13 (6) = 13.00 (1H, 8), 12.15 (1H, s) 48 12.2 (1H, s) Mudey

‘azaeludliiazale Acetone- d; (Multiplicity, J in Hz ) ; "avansluddiazane Methanol-d, (Multiplicity, J in Hz )
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M1519 2 A1 Chemical shift (&, ppm) d1%51 “C-NMR (100 MHz) U494 @15 (1) — €15 (6)

RN

. a5 (1) a5 @) —lk a5 @) s (5)° a5 (6)°
ATVUDU

1 177.0 132.6 - - - -

2 67.0 130.0 148.8 164.9 147.0 146.4
3 20.7 116.0 137.5 104.2 136.6 136.2
4 - 156.6 177.5 183.1 176.5 176.0
5 - 116.0 162.2 163.4 162.1 161.8
6 - 130.0 99.9 99.7 99.1 98.6
7 - - 163.3 165.2 164.9 164.5
8 - - 95.3 94.7 94.5 93.9
9 - - 157.5 158.7 157.8 157.2
10 - - 106.2 105.4 104.1 103.6
1' 177.0 30.7 123.5 123.8 123.3 123.2
2' 67.0 36.4 130.8 114.1 130.5 115.2
3 20.7 174.5 116.3 146.5 116.3 145.3
4 - - 160.7 150.1 160.1 147.8
5 - - 116.3 116.6 116.3 115.7
6' - - 130.8 120.2 130.5 120.9
" - - 99.8 - - -
o - - 717 - - -
3" - - 72.1 - - -
4r - - 73.6 - ; ;
5" - - 712 - - -
6" - - 18.1 - - -

‘aza1eludainazals Acetone-d,

"azaneludritazans Methanol-d,

Y
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o a Q(g: a d' 9 a [ L4 = a o
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lactic anhydride (1) #ag phloretic acid (2) 1wy luthnszneusgludiutendosninau
@ :’ 1 g A @ a Adaa
mwzdveshnizneu maindumsildnnnszuiumsninlunszneuTasgaunsdhaaun
A lufirlusssuna Taef lactic anhydride 32 1d91An151)a84 lactic acid Taoms 1¥ianusou i
A ' = J A I
Foyans1euNANANUIUTUYOL lactic acid TINNT150% vz1aowdly lactic anhydride
v 9
(Lactic acid, 2005) @31 phloretic acid lafisrsaumsnulunznenToduiaounde sauideya
= QJ =) ad
nuanlasalnl wagsreaugnidueyyadase @1e35 hypoxanthine/xanthine oxidase assay
UAIC,, = 3.0 mM (Owen et al., 2003)
1] v v v 1] v
a1snmliinanaummzdiveatiinsyneuwiy ludiunendosNinauny lactic
1< @ i a o
anhydride (1) 11a2 phloretic acid (2) 1Wuesvan navesndsznoududninuie Tagialiudn
4 44 4 < 2 o 2 A 4 42 2472
a1snauitnatuaziduaisnaummedlvesdunaitiu 1y naudon nauthad wazlu
s A o Y a a ~ 1o A Y I oA (A v =2 o ]
penszneuiimldiAanavsziaseginnunainnareriatuiuuasziilsuanios 39l
< a <8 o a =
msueneenuuiumsusgniiuen lasezimsuonli ldensusgnae i
° o ' ¢ A 2 ' ' ' AN 1a A
dmsvansnguranTauesa Anuluinszneusgludiunendosn lifindu sznou
k4 [ Ay v A A Y @ csy
A3 3) - @5 (6) Mmadndumsnldaniy Tashlinenumsnunazdoyavesdisail
kaempferol-7-O-rhamnoside (3) WUINADN Delphinium formosum (Ozden et al., 1998) luteotin (4)
= Q( a
11510971 'H NMR 1ag “C NMR (Kiendrebeogo et al., 2005) 11251891 N5 A1 YYAd AR
75 ABTS " assay 0A11C,, =2.18 = 0.015 mM 11835 DPPH assay 1f1 IC,, =2.24 = 0.019 mM
= Q!
(Cai et al., 2006) kaempferol (5) 1518914 'H NMR (Min et al., 2003) Lmzﬂmmqwﬁéfma%a
8a352 @1978 ABTS  assay A1 1C,, = 1.59+0.017 mM 118235 DPPH assay 1f11C, = 1.32 +
0.013 mM (Cai et al., 2006) 1a quercetin (6) 4518911 'H NMR 1182 °C NMR (Giivenalp and
¢ = . =
Demirezer, 2005) 11AZ310NUgNTAUBYYADATZ A907T ABTS ~ assay 1f11C, = 4.42 = 0.081
mM I8¢5 DPPH assay 1A11C, = 4.60 +0.022 mM (Cai et al., 2006)
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