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Abstract

The aim of this work was to separate and characterize odor substances in Kra Thon sauce.
Frist, Kra Thon sauce samples were extracted with ethyl acetate and subsequently purified by
chromatographic techniques. Pure nine compounds were obtained and then characterized by
spectroscopic techniques. These compounds could be identified as 4-hydroxybenzaldehyde (1), 4-
hydroxyphenylacetonitrile (2), 3-(4-hydroxyphenyl)propionitrile (3), phenylacetic acid (4), 3-

phenylpropionic acid (5), 3-(4-hydroxyphenyl)propionic acid (6), 4-(4-hydroxyphenyl)butyric acid
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(7), 4-hydroxyphenylacetic acid (8) and 4-hydroxybenzoic acid (9); phenylacetic acid was the major

substance responsible for the odor in Kra Thon sauce.
Keywords: Kra Thon (Millettia pendula) sauce, odor substances
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4-hydroxybenzaldehyde (1) "IJ?NLL"INWUTJ UV (MeOH, 1.27 x 10" M): /me (log & =
203 nm (3.93), 220 nm (3.76), 281 nm (3.64); IR (KBr-disc): V. .= 3200, 1676, 1611, 1458, 1294,
832 cm’; 'H-NMR (1319 1) 1182 "C-NMR (M1314 3); GC-MS (1519 4)

4-hydroxyphenylacetonitrile (2) Y ITIE 917; UV (MeOH, 1.27 x 10" M): ﬂmax (log &
=203 nm (3.92), 220 nm (3.61), 282 nm (3.16); IR (KBr-disc): V.. = 3392, 2256, 1615, 1515,

1445, 1227, 820 om H-NMR (M9 1) iaz "C-NMR (11919 3); GC-MS (M1919 4)
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3-(4-hydroxyphenyl)propionitrile (3) ‘UENLL%Q?HJTJ; UV (MeOH, 1.32 x 10" M): A

(log & =203 nm (3.91), 224 nm (3.78), 276 nm (3.22); IR (KBr-disc): Vmax = 3377, 2252, 1614,
1515, 1448, 1229, 833 cm™'; 'H-NMR (1514 1) itag "C-NMR (115149 3); GC-MS (M1319 4)
. . A . . [ -4
phenylacetic acid Y139 a-toluic acid (4) ¥DIULVITVUTI; UV (MeOH, 1.02 x 10 M): /Imax

o = nm (3.99); r-disc): = , , , , , cm ; H-
(log & =206 (3.99); IR (KBr-disc): V 3033, 1698, 1454, 1407, 1230, 699 " "H-NMR

max

(M319 1) 1az "C-NMR (11514 3); GC-MS (M319 4)
3-phenylpropionic acid 130 dihydrocinnamic acid (5) SEMILRG 9173; UV (MeOH, 1.04 x
10°M): A

cm’; 'H-NMR (1519 1) 118 "C-NMR (1519 3); GC-MS (15149 4)

(log & =207 nm (3.99); IR (KBr-disc): V, = 2934, 1697, 1407, 1302, 1219, 701

3-(4-hydroxyphenyl)propionic acid (6) ) phloretic acid ‘UENLL%Q?HJTJ;UV (MeOH,
1.0x 10" M): ﬂmax (log &) =202 nm (3.98), 224 nm (3.98), 278 nm (3.32); IR (KBr-disc): V, =
3394,2927, 1707, 1614, 1515, 1448, 1229, 828 cm'; 'H-NMR (1314 2) 18 "C-NMR (A1519 3);
GC-MS (11919 4)

4-(4-hydroxyphenyl)butyric acid (7) IR U12; UV (MeOH, 1.11 x 10™ M): ﬂmax
(log & =204 nm (3.97), 222 nm (3.77), 277 nm (3.20); IR (KBr-disc): V., = 3424, 2926, 1707,
1513, 1448, 1231, 827 cm’; 'H-NMR (A1514 2) itag "C-NMR (115149 3); GC-MS (A1319 4)
(log &

= 3261, 1708, 1612, 1600,

4-hydroxyphenylacetic acid (8) mmuﬁa?{ﬁun; UV (MeOH, 1.06 x 10" M): A

max

=202 nm (3.95), 224 nm (3.85), 275 nm (3.52); IR (KBr-disc): V.

max

1518, 1446, 1214, 822 cm'; 'H-NMR (15149 2) t1az "C-NMR (M1514 3); GC-MS (M54 4)

4-hydroxybenzoic acid (9) YBILVIAU1Y; UV (MeOH, 6.08 x 10°M): 4__(log &) = 204

max

nm (4.23), 258 nm (4.23); IR (KBr-disc): V

max

= 3379, 1673, 1607, 1594, 1419, 1290, 1242, 854

em’; 'H-NMR (1519 2) 18z "C-NMR (M15149 3); GC-MS (M1319 4)
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M319 1 A1 Chemical shift (5 , ppm) '"H-NMR (400 MHz) 494 @15 (1) — @13 (5)

145

A . . . . .

., @15 (1) 13 (2) @15 (3) 13 (4) 15 (5)
MIVOU

1 . . . . .

2 7.80(1H, d, 8.63) 7.20(1H, d, 8.35) 7.12(1H, d, 8.39) 7.30(1H, m) 7.38(1H, m)

3 7.00(1H, d,8.59)  6.85(1H,d, 8.46)  6.79(1H,d,8.46)  7.30(1H, m) 7.38(1H, m)

4 - - - 7.23(1H, m) 7.30(1H, m)

5 7.00(1H, d, 8.59) 6.85(1H, d, 8.46) 6.79(1H, d, 8.46) 7.30(1H, m) 7.38(1H, m)

6 7.80(1H, d, 8.63) 7.20(1H, d, 8.35) 7.12(1H, d, 8.39) 7.30(1H, m) 7.38(1H, m)

1 9.85(1H, s) 3.81(2H, s) 2.84(2H, ¢, 7.16) 3.61(2H, s) 3.03(2H, ¢, 7.35)

2' - - 2.68(2H, ¢, 7.22) - 2.74(2H, ¢, 6.95)

3' - - - - -

‘avaeludiazaie Acetone-d, (Multiplicity, J in Hz )

15192 A1 Chemical shift (5 , ppm) '"H-NMR (400 MHz) ¥94 @15 (6) — @13 (9)

FunuInsuoY

13 (6)'

a5 (7)°

a3 (8)°

T35 (9)°

I
2
3

4

7.07(1H, d, 8.44)
6.77(1H, d, 8.41)
6.77(1H, d, 8.41)
7.07(1H, d, 8.44)
2.81(2H, 1, 7.67)
2.56(2H, ¢, 7.68)

7.03(1H, d, 8.38)
6.75(1H, d, 8.43)
6.75(1H, d, 8.43)
7.03(1H, d, 8.38)
2.56(2H, 1, 7.55)
1.84(2H, p, 7.37)
2.28(2H, 1, 6.97)

7.11(1H, d, 7.82)
6.76(1H, d, 7.81)
6.76(1H, d, 7.81)
7.11(1H, d, 7.82)
3.49(2H, s )

7.80(1H, d, 7.21)
6.82(1H, d, 7.30)
6.82(1H, d, 7.30)
7.80(1H, d, 7.21)

‘azaneludavinazaiy Acetone-d, (Multiplicity, J in Hz )

"azaneluddiazate Acetone-d,+ D,0 (Multiplicity, J in Hz )
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A1519 3 A1 Chemical shift (O, ppm) §1%150 "C-NMR (100 MHz) 494 @13 (1) — @15 (9)

cs‘humiq a9 [34¥] a3 [38¥] [38¥] a3 a3 a3 a9

miveu ) @ 3 @’ ©) © @ ® )’
1 129.2 122.8 129.7 136.2 141.2 132.6 132.4 125.9 122.4
2 131.8 130.1 129.4 129.1 128.2 130.0 129.2 130.2 132.3
3 115.7 116.6 115.3 130.2 128.3 116.0 115.0 114.8 115.4
4 163.0 158.0 156.3 127.5 125.9 156.5 155.5 156.2 162.0
5 115.7 116.6 115.3 130.2 128.3 116.0 115.0 114.8 115.4
6 131.8 130.1 129.4 129.1 128.2 130.0 129.2 130.2 132.3
1' 190.0 22.6 30.5 41.6 30.7 30.7 33.9 39.9 169.1
2! - 119.6 18.8 173.4 40.7 36.4 26.9 172.8 -
3 - - 1194 - 173.5 174.5 32.7 - -
4' - - - - - - 175.5 - -

‘azaneludainazals Acetone-d, (Multiplicity, J in Hz )

"azaneluddiazate Acetone-d,+ D,0 (Multiplicity, Jin Hz )

Y a 7Y a 4] &Y =
19319 4 "’Uﬁlllvmlllﬁ"lﬂﬂf‘ﬂi’Jlﬂ‘ﬂz‘l’iﬂ’JElmﬂumLﬂﬁIﬂiiﬂIﬂﬂi11/\|-lL3JﬁﬁL°]JﬂI‘VIiL1K“IS

a3 M+ M+ Msuan@1ve3 looou (Fragmentations)
(calc.) (obs.) (m/z)

1) 122.12 122(84) 122(84), 121(100), 93(36), 65(35)

) 133.15 133(100)  133(100), 132(53), 106(42), 78(78), 51(31)

3) 147.18 147(21) 147(21), 108(7), 107(100), 77(13)

4 136.05 136(27) 136(27), 92(17), 91(100), 65(15), 39(10)

(5) 150.07 150(38) 150(38), 105(16), 104(41), 91(100), 77(11)

(6) 166.06 166(44)  166(44), 120(12), 108(16), 107(100), 77(20), 39(14)

©) 180.08 180(41)  180(41), 121(24), 120(69), 108(15), 107(100), 77(14)

8) 152.05 152(26) 152(26), 107(100), 77(15)

9 138.03 138(68) 138(68), 121(100), 93(27), 65(38), 63(15), 39(39)
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mmnzvimlassaaaziasel
FA
1NN13AAT 1Y Insaadreadrefiuadesuunuants Tsuuud nudiaisiavuail
o & 4 ' a
Tnssafrendnidluiauudu iesnniifinlsing %290z 15sudn (H-NMR 6.5-8 ppm; 1az'°C-
NMR 80-140 ppm) Taeii Iaseerd191an 2 nuy Ao uuud 1 Jryunuiviyifer inves 'H-NMR
{ ' a o I '
fsing lugves Tsudn vxiidnuaeidu multiplet  18uA phenylacetic  acid  (4)  uag 3-
L. . A A A v ° ' ~ 1 o
phenylpropionic acid (5) HUUN 2 UNYUNUN 2 WY ag“lumxmmmﬁ NAU9I H-NMR Vlﬂ'im;]
] a A o I 1 S 1 1 ]
Tursez Tsmnan sziianyuzilugued doublet UA1 coupling constant BETZNIN 8-9 Hz 1A8HY
= T ' J = = = ' a v o o~ 13
unuivniiadluae Tensvou dnnyjnilailunyleasenda duiufinves "C-NMR az1l51ng
1 EA
AUnUIves -0 vuNerTsan lurae 150-160 ppm a5 lunguil 1Aun 4-hydroxy
benzaldehyde (1), 4-hydroxyphenylacetonitrile (2), 3-(4-hydroxyphenyl)propionitrile (3), 3-(4-
hydroxyphenyl)propionic acid (6), 4-(4-hydroxyphenyl)butyric acid (7), 4-hydroxyphenylacetic acid
(8) uag 4-hydroxybenzoic acid (9)
MIInTIEH Inseada ans (1) 9ndoya 'H-NMR tag "C-NMR  wuiifialsngi
o ' o v & & o o s 4 o
AUM19 9.85 ppm 1A 190.0 ppm AWEIRY Fuiludnyuzmmizvesasngudan lan uaziiion
msdududrenuduazilToufiounisuanuuavesais (1) AUgIUToyav0d 4-hydroxy
benzaldehyde wuHunanas19ia’ld miny 122 Fenmsmiauuavesans (1) 18 122.12
4
naziifosaranumioUURIMIUARLNE (fragmentations) ¥1AAI1 90 AT Hdaamsadudu1dn
13 (1) fi 4-hydroxybenzaldehyde
a ¢ v Yy 13 S 9
M5 AATICH IATIT319 813 (2) oz @15 (3) 78 H-NMR uag "C-NMR 77U U9ya
a A o T 3 I J 4 A J :’/ aa d? ~
dususa Budunmsisaeaiumsngululasd ewinnuimsiaeifialsingiui
a q R o 1A ' s 7 S v
U3 2200-2300 cm’ Fududwnisimmzmzawoanyilandululasa saunsdoyaveq
unalasuInnsdl-unaalnInsues ausaduduldinais 2) uaz a3 (3) Ao 4-
hydroxyphenylacetonitrile {8 3-(4-hydroxyphenyl)propionitrile AR
a P ) 2 ' ¢ aa 13
MINATIZH IATIATN @15 (4) - 915 (9) sgatiuasngunsansuensan 91n "C-
A A ] a a 4 o ] 4 o
NMR agiifinvesniveuiilummsvenda inatudumiailszans 170 ppm  naziiierhans
@) - 913 (9) duduradouna IasinInasl-unaan)n Insmas wud1 a3 @) Ao phenylacetic
acid @13 (5) Aip 3-phenylpropionic acid @17 (6) fo 3-(4-hydroxyphenyl)propionic acid @17 (7)
fio 4-(4-hydroxyphenyl)butyric acid 13 (8) o 4-hydroxyphenylacetic acid (agea13 (9) o 4-

hydroxybenzoic acid
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4
drisudoyaveed1saana1niiagil 3-(4-hydroxyphenylpropionic  acid (6) 1A1in1s
9 v

51801 snuluinszneu (Boonphong and Nopichai, 2009) tazluuznenleaniaeunie
= dyd @ oy A = a @ (=) 1

(Owen et al., 2003) Faasibiumsnanluinsyneu Tashanson 8 wila felulimssieaun

2 « 2 o g 2 da 2

wulniinszneu duiuduiumssieaiuassn vesmsnuasnguiiluiinsznou uazan

Y =

msduAudoya umiuﬂﬂmsmﬁﬁ:mmmdwhm I¥U 4-hydroxybenzaldehyde (1) ¥51091UM3
Wuﬁluﬂ’é}?ﬂ"lfl}%flﬂ Gastrodia elata (Ha et al., 2000) ua:“luvxlmﬁywﬁﬂ Lubomirskia baicalensis
(Shubina et al., 2005) 4-hydroxyphenylacetonitrile (2) f51001umsnu 1y unifloral thyme honey
(Alissandrakis ef al., 2009) phenylacetic acid (4) Snaummzda wazdunaulihn nduluves
wifnaes wienauluszua Taefinduneudiase (phenylacetic acid, 2009) taziiauadiedy
nauveshingENou  TIeuNUMIFTIATNMINAAYE Bacillus licheniformis fuen@an
fi’amﬁmm‘fﬂ (Kim et al., 2004) 3-phenylpropionic acid (5) ﬁﬁEN1uﬂ1'5W‘]Jf,’fﬁ‘Ld:mﬂm'5W§WUm
L‘T}I@ Streptomycetes (Kolla et al., 2007) W Bacillus licheniformis SAB1 ﬁ@éf?ﬂﬁﬂﬂﬂﬂﬁa
Halichondria sp. (Devi et al., 2010) 4-(4-hydroxyphenyl)butyric acid (7) P51eumMsas e ﬁﬁy
10 4-methoxyphenylbutyric acid (Schmid ez al., 2004) uagl¥lumsdunsizy PPAR a agonist
LY518674 (Braden et al., 2007; Argentine et al., 2009) 4-hydroxyphenylacetic acid (8) 510911
mswulwdies (Nardini e al., 2006) wagluina i Kei-Apple (Loots ef al., 2006) 1ag 4-
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