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Utilization of food-grade microgel particles for the design of health-beneficial
breads and noodles
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The objective of this study was to clarify the effects of the addition of
microgels to wheat dough systems on physical properties of wheat dough and wheat-based food like
breads and noodles. The analysis of the dough development during mixing revealed that the addition
of agar microgels did not significantly affect the dough formation behavior. On the other hand, the
stress during puncture test tended to increase, suggesting that the added microgels induced
microstructural differences for the resultant dough. The large deformation tests conducted on
microgel-added breads and noodles showed that effects of the microgel addition on the physical
properties were not significant at the relatively small amounts of added microgels. It suggests that

microgelation could be effective way to adding hydrocolloids like polysaccharides and proteins for
fortifying breads and noodles without modifying their textural properties.



D

1wt%

@)

10.0g

2wt%
4000xg, 10 min

0.01 1.67wt%

0.01 0.50wt%
200 rpm, 10 min

7.09
509 309

3 mm 2N
0.5 mm/s

80 kg

68 kg

Oil-in-water

7.09

70 rpm 1 min

3mm

5 mm



©)

250g 59 179 109
1wt% 1809 289
1
2509  2wi%
90g 2mm
3 8wt% 9 ?
15 ¢
..... Number-base
- —— Volume base
& =
5 /
g0um  800um a0 E° /
um 100 pum /
0 : —
1 10 100 1000
Particle size (um)
2
15 ¢
180 g —— control
= —— microgel
0.25 Wi% .% 0}t powder
€
2
0.25 Wt% g s}
9]
=
g
0
0 200 400 600
Mixing time (s)
0.25 wt%
3 mm
g -
g L
5 6T
X5
w AT
g st — mcronel
17 i : powd(grI
. ) ) ) ,
o 4 8 12 16
Deformation (mm)
SDS-PAGE
(3) powder microgel
16.5cm
155cm

17.0cm




10 10
— Owt% Z 4

8 =3

—_ — 3wt% 8
% 6 5 wt% s 6
g . — 8wWt% 2 A

L X

g
2 o 2
0 0

1 wt% 0 50 100 Owt% 3wt% 5wi% 8wtd%
Strain (%)
3wt% 5wt%
8 wt%

80 %
10 wt%






