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Relationship between the MCT and Maillard
Reaction in the Baking Bread

Introduction

Medium-Chain Triacylglycerols (MCT) composed exclusively of
medium chain fatty acids (C8 and C10) were first used in the 1950s
for dietary treatment of malabsorption syndromes caused by rapid
absorption. Since then, they have been widely studied. Although a
large number of excellent reports have been published, most of these
focus on clinical nutritional or biochemical standpoints [1-9].

We previously reported the somewhat interesting finding that,
when an MCT is added during the fermentation of bread dough,
fermentation of the dough is enhanced. Based on this result, we
concluded that MCT are effective for improving bread quality. We
also recently found that MCT inhibit the Maillard reaction, which
occurs during the baking of bread. The Maillard reaction is a dynamic
reaction that occurs during the bread-making process, and is thought
to significantly affect the appearance of the baked bread, as well as
its flavor and texture. It plays a significant role in the formation of
brown color on the surface of bread during baking, and we found
that different shades of brown are produced by the Maillard reaction

depending on the presence of added lipids, and whether they are
solid or liquid. This strongly suggests that the properties of added
lipids have some effect on the Maillard reaction, but there have been
no reports on these effects. Therefore, we aimed to investigate from
various points of view the mechanisms by which MCT are involved in
the Maillard reaction during the baking process.

Conclusion

AGE:s are produced by the Maillard reaction that occurs during
the bread baking process. This study revealed that adding liquid oil
(in particular MCT) inhibits the amount of AGEs produced, and
we believe this finding is novel. We also found that this is caused by
the fact that medium chain saturated fatty acids, C8 and C10, which
are the constituent fatty acids of MCT, are strongly involved in the
Maillard reaction, resulting in inhibition of the Maillard reaction.
Furthermore, the pore distribution after baking was found to be
strongly related to AGEs (Figure 1).

Studies of Comparison of Expansion during
Fermentation on MCT Oil-Based and Butter
Fat-Based Doughs

Introduction

The functional aspects of introducing MCT oil-based have
not been highlighted yet. The current work provides a somewhat
interesting finding: when MCT oil-based was added during the
fermentation of bread dough, fermentation of dough was promoted.
The phenomenon by which gluten produced by MCT oil-based
promotes the fermentation of bread dough is decidedly not beneficial
when assessed from a nutritional standpoint, but this phenomenon
is extremely desirable when assessed from a food science standpoint.
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Figure 1: Changes in amount of AGEs produced by the Maillard reaction
during baking.

With Butter

Fermentation

n—>

With MCT

Fermentation

* Butter * MCT

/ Gliadin .} Glutelin

Figure 2: The mechanism of the fermentation accelerator of MCT.

Austin J Nutri Food Sci - Volume 2 Issue 6 - 2014
ISSN : 2381-8980 | www.austinpublishinggroup.com
Toyosaki. © All rights are reserved

Citation: Toyosaki T. Studies of Food Science Functional Properties Related to Medium-Chain Triacylglycerols
(MCT). Austin J Nutri Food Sci. 2014;2(6): 1033.



Toshiyuki Toyosaki

Austin Publishing Group

We want to clarify the value and importance of the MCT oil-
based. The object of the current study was to investigate expansion
during fermentation on MCT oil-based doughs compared to butter
fat-based doughs, and the mechanism of expansion during dough
fermentation on MCT oil-based was also investigated.

Conclusion

The current research demonstrated that well-fermented dough
can be produced by the induction of MCT oil-based when fermenting
dough. The induction of MCT oil-based was achieved in the current
study by fat-based (butter) induction, but a similar phenomenon
should also occur with MCT oil-based induced by other methods.
This phenomenon is advantageous when baking bread and can be
used to enhance the quality of baked bread. Based on the results of
these tests of physical properties, further detailed study is needed of
the effect of MCT oil-based on the flavor of baked bread.

Mechanism of expansion of fermentation on MCT oil-based
doughs was discussed. Gluten is formed of gliadin and glutenin. Gluten
was denatured by MCT oil-based, which gluten molecule grows large
(Figure 2). Fermentation is promoted by this phenomenon. This fact
can provide new information to the bread-making industry.
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