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Characterization of AhR ligands from food materials and application for
evaluation of well-balanced diet by their activity value
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The activation of the aryl hydrocarbon receptor (AhR) induced by the
extracts of 60 food materials, including cereals, tubers and roots, beans, and nuts, was evaluated
using a reporter gene assay. Many of the tested samples induced AhR activity; in particular,
cereals, vegetables, and nuts, which contribute to a balanced diet, resulted in marked activity. The

extracts of walnut and adzuki bean had an especially high AhR activity. To characterize the
substances responsible for AhR activation, the constituents of the respective extracts were
identified. Fourteen compounds from adzuki bean extract and 29 compounds from walnut extract were

isolated and identified. Among these compounds, valoneic acid dilactone methyl ester had notable AhR
activation.



AhR

AhR AhR
AhR
AhR
AhR
2009
AhR
AhR
AhR
AhR
AhR
AhR
AhR
AhR
AhR
AhR
AhR
AhR
AhR
1 AhR

60

80%

AhR

pg/mL

CO2

Lysis

RLU
2 AhR

DMSO
3 1 100
DMSO 96
1
20 24

Diaion HP-20 MCI-gel

CHP20P YMC gel ODS

NMR MS
1 AhR 60
AhR
AhR
1
15000
10000
=1
[
5000 ‘ ‘
NN L H;inmh s ‘h“
1 AhR 100 pg/mL
21
AhR
2 RLU5000
1/3

RLU 1000 2000




4000

3000

RLU

2000

T

il

1000 I T

. i | ' ' i
4» 9
v)""

4
o

.T.

47 4 » 4@,7 & é/ <;/@ @@ ke

2 AhR 100 pg/mL

2 AhR
2 kg 70 %
n- n
n-
13 catechin

7-O-glucoside (1) taxifolin 7-O-glucoside
(2) taxifolin 4'-O-glucoside (3) epicatechin
7-O-glucoside (4) myricetin 3-O-rutinoside
(5) quercetin 7-O-glucoside (6) quercetin
3-O-rutinoside-7-O-rhamnoside (7) rutin
(8) protocatechuic acid (9) L-tryptophan
(10) maltol (11) procyanidin B-1 (12)
procyanidin B-3 (13)
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AhR
taxifolin 4'-O-glucoside
myricetin  3-O-rutinoside quercetin
7-O-glucoside
indole-3-acetic acid RLU
3000 AhR

indole-3-acetic acid taxifolin
7-O-glucoside quercetin 3-O-rutinoside-7-
O-rhamnoside L-tryptophan

catechin 7-O-glucoside procyanidin
B-1 procyanidin B-3
4

15000

10000

RLU

5000 T [ 1

Diaion HP-20

29

methyl gallate (1) ellagic acid (2)
(+)-catechin (3) dihydrophaseic acid
glucoside (4) valoneic acid dilactone (5)
valoneic acid dilactone methyl ester (6)
ellagic acid 4-O-p-D-xyloside (7)
pentagalloylglucose ® 1,2,6-
trigalloylglucose (9) strictinin (10) 1,2,4,6-
tetragalloylglucose (11) isostrictinin (12)
tellimagranidin I (13) tellimagrandin II
(14) pterocarinin C (15) pedunculagin (16)
casuarictin (17) casuarinin (18) rugosin C
(19) rugosin C methyl ester (20) eurostin
A (21)  blumenol C glucoside (22)
byzantinoside B (23) glansreginic acid (24)
glansreginic acid 8-O-B-D-glucoside (25)
glansreginin A (26) glansreginin B (27)
platycaryanin A methyl ester (28)
5-hydoroxytryptamine (29)

5



o —oqy a
";, S g o
N 0 ¢o _\)

" Giwe oM 8

W9 omo on

19
w0 ~ N e
< oHy e N
om Hood /;/7 wood, o |§ oo oA OH
23 24 0 )\‘: NSCJ\rmzcr\;\aH
HooC._ Ho_ o 25 2
e
oy HO-_~
S o8
29
27
28
5
AhR
6 valoneic acid
dilactone methyl ester, ellagic acid

strictinin
isostrictinin pentagalloylglucose 1,2,4,6-
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