|

) <

The University of Osaka
Institutional Knowledge Archive

T Effect of gallic acid on trypsin digestion of
itle - . -
bovine milk proteins

Author(s) |[Lai, Ping

Citation |KFRKZ, 2013, HIHX

Version Type|VoR

URL https://hdl.handle.net/11094/27581

rights

Note

The University of Osaka Institutional Knowledge Archive : OUKA

https://ir. library. osaka-u. ac. jp/

The University of Osaka



—005—

[86]

4 H
& 4 & ¥ (Lai Ping)
WLOMEAHOLH W+ (T2
% M R OB B % 26152 =

FE 5 E AR FRk254:3 H25 0

TR G oo B OB 4 4655 1 LY
TEERFSERH G A T

oL WX 4 Effect of gallic acid on trypsin digestion of bovine milk
proteins
CREBFENFIAIVRVED ) T VHEEIIEZ55E)

wmX EAEE R (FED
o M R

(@)

B Ol SE-RE o BRIl Rt B KM T
oK AR # o OEE K o MR
o Rt A EoR ern Al o ([ Rl
o K R

Chapter 1. General introduction

Phenolic compounds (PCs) are a diverse group of chemicals. They are widely distributed in the plant kingdom
and, therefore, commonly found in plant-based foods and beverages. PCs can interact with food proteins,
which can be either detrimental or beneficial. Gallic acid (GA) is a natural PC with well-known antioxidant
properties. GA is also known to bind with proteins and affect their bioavailability. Since GA is frequently
present in foods, the functional properties of foods may be influenced by the interaction of individual
food proteins with GA. However, there is little research about the effect of GA on enzymatic digestion
process of food proteins and their products. The objective of this study is to determine such effects
using model systems. Hence we evaluated the effect of interaction between GA and two bovine milk proteins,
B-lactoglobulin (B -LG) and «-casein (a-CN), on their trypsin digestion.

Chapter 2. Effect of gallic acid on trypsin digestion of bovine B -lactoglobulin

In the chapter 2, the effect of GA on trypsin digestion of B -LG was investigated. GA showed no effect
on the initial rate of B -LG digestion. However, after 1.5 h of digestion, the observed degree of hydrolysis
of B-LG was lower in the presence than that in the absence of GA. The peptides released from B -LG were
characterized by liquid chromatography/ion trap—time of flight-mass spectrometry and thirty peptides were
identified. In particular, four new peaks were obtained following trypsin digestion of B-LG in the

presence of GA. Met?, Met?! and Met!®® in the newly appeared peptides were revealed to be quickly oxidized
to methionine sulfoxide residues during digestion.

Chapter 3. Effect of gallic acid on trypsin digestion of bovine «-casein

In this chapter, the effect of GA on trypsin digestion of commercial «-CN which contains «,~CN and

a4, ~CN, and the peptides released during digestion were investigated. GA showed no effect on the initial
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rate of the digestion. However, the apparent degree of hydrolysis achieved its maximum value after 1 h,
then decreased in the presence of GA, strongly suggesting that the cross—linking occurred between
hydrophobic peptides once released from «-CN by trypsin digestion. In the presence of GA, three peaks
derived from « ,~CN disappeared and three new peaks appeared in high-performance liquid chromatography
analysis. In these peptides, two Met residues corresponding to Met'®® and Met'®® in « ,;~CN were oxidized
to methionine sulfoxide residues. The oxidation of Met!®® was quicker than that of Met'*®. The inhibitory
activity of TTMPLW (a ,—CN 193— 199) against angiotensin I-converting enzyme (ACE) was reduced slightly
by the oxidation of its Met residue.

Chapter 4. Discussion

The reason why the time course of a—CN in the presence of GA gave a maximum value during digestion while
that of B-LG did not, might be related to the difference in the ratio of hydrophobic peptides derived
from these two proteins, which are easily cross—linked with each other. Met residues in the a ,~CN-derived
peptides were oxidized at different time depending on their positions in the peptides.

Chapter 5. General conclusion ’

In interpreting the findings of the studies, two points are worth highlighting. First, GA showed no effect
on the initial rate of B-LG and «—CN trypsin digestion. Second, GA induced two types of reactions on
B-LG and «-CN digestion products, cross—linking between hydrophebic peptides and oxidation of Met
residues, Moreover, the result of ACE inhibitory assay indicated that Met oxidation might not affect
biological properties of TTMPLW. This is the first study showing that GA influenced the profile of
peptide—fragmentation and induced Met-residues oxidation during trypsin digestion of proteins, and
elucidating that the positions of individual Met residues in the peptides may influence their

susceptibility to GA induced Met—oxidation.
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