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Analysis of Bitterness-Suppressing Mechanism
by Fatty Acid and the its Application

Tomiko ASAKURA"

Taste Science, Department of Applied Biological Chemistry, Graduate School of Agricultural
and Life Sciences, The University of Tokyo, Tokyo 113-8657

ABSTRACT

Soy-bean is an important lipid and protein source. Soy-bean is known to contain
about 20% lipid and few free fatty acids. Free fatty acids were identified in a
natural white cheese mold as bitterness-suppressing compounds. In this study
the binding potential between oleic acid and the bitter compounds was estimated
by isothermal titration calorimetry (ITC). These results suggest that oleic acid
suppressed bitterness by interaction with the bitter compounds. We analyzed the
bitterness-suppressing mechanism by fatty acid using ITC on bitter substance,
mainly quinine. These results indicated that the structure of bitter compounds had
two common parts, similarly that of fatty acids had another two common parts.
The common part of bitter compounds showed that the first was a nitrogen atom
and the second was an aromatic ring. The fatty acid's parts showed that the first
was carboxylic acid and the second was an alkyl chain. We estimated that the first
interaction between the nitrogen atom in the bitter compound and the carboxylic
acid in the fatty acid, and the second interaction between the aromatic ring and the
alkyl chain caused the changes in the conformation of the bitter compound and the
bitter activity decreased. We expect that fatty acid can be used a food additive and
also is produced in foods fermented by microorganisms, such as miso. Soy Protein
Research, Japan 17, 46-51, 2014.
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Fig. 1. Interactions between bitter substances and oleic acid using isothermal titration calorimetry (ITC). A)
quinine, B) promethazine, C) calleine. Titration curves (A, B, C) and fitting curves (A, B) are shown.

Table 20 000000000000 O0OOOOOO
gboooooobobooooooooboooo
goooboooboobooo

4A000000000C0c0O000C00OO00O0C00OO0OO
oooo
goooocooooboooooocooooboooo
ooooooooooooobooooooooboooon
goircboooooble200000O00OO0B0ODOO

48

gooooooboooooboboooobobuoon
goooooooooooooboooooooooon
gooooooooooooobooooooooooon
OTable 300 000000000012000000
goboooooooboooooooooobdooen
oooooooooooooooooooooooon
ooooooOisooOoooooooooooooboo
oobtonMooooooobooobobosooooon
gbobtblzoobOlooooooOoboboOobsoooo

0O00o0ododdvol 1720140



Table 1. Bitter substances used for ITC

Table 2. Association constant (K) of bitter substances

No Substance name which interact with oleic acid
1 Sodium thiocyanate No Substance K (x10'M™%)
2 Taurine 1 Propranolol 84+ 07
3 N-phenylthiourea 2 Yohimbine 21+ 01
4 Acesulfame K 3 Berbeline 68+ 04
5 Saccharine sodium dihydrate 4 Brucine 16+ 02
6 Antipyrine 5 Promethazine 92+ 02
7 Calleine 6 Quinine 129+ 11
8 Methyltryptophan
9 (+/-)-propranolol hydrychloride
10 Prqmethazme hydrochloride Table 3. Association constant (K) of fatty acids which
11 Salicine - interact with quinine
12 Chloramphenicol Carbon number and
13 Berberine hydrochloride No  Fatty acid K (x10°M%)
— - unsaturated value
14 Thiamine hydrochloride - -
— - 1 Lauric acid 12.0 7+ 08
15 Yohimbine hydrochloride - - -
— - 2 Myristoleic acid 141 17+ 1
16 Quinine hydrochloride —— -
17 Brucine dihvdrate 3 Palmitoleic acid 16:1 118+ 3
5 o Y 4 Oleic acid 181 120+ 11
- 5 Linoleic acid 18:2 111+ 1
19 Aloin, crude - - -
20 Amvadalin 6 Linolenic acid 183 91+ 2
.yg 7 Arachidonic acid 20:4 62+ 1
21 Sodium cromolyn
22 Limonin from citrus seeds
23 Naringin
24 Ouabain octahydrate
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Fig. 2. Structures of bitter substances which interact with oleic acid
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