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In this project, we evaluated the potential of agricultural products- and
insects-derived materials for food application. Atomized particles of agricultural products were
shown to have functions as thickening agents and Pickering type emulsifiers. Cellulose and chitin
nanofibers exhibited the possibility that they contribute to the activation of gut immune system by
analyzing the flow behavior in gut as well as the effects on microbiota and physiological parameters

of nanofibers. We found that silkworm pupae-derived materials can be used as gelling agents and a

substitute for wheat flour in wheat products.



2030

@

3.8~10.7
600u m

@

IRDye800
IRDye800

8 ddy

C57BL/6

90

300rpm 20

Pickering
Pickering D

CMC-NF
CMC-NF
CMC-NF

LAS4000

2 g/kg-b.w.
0.9% IRDye800-CMC-NF

E

3-Bromopropylamine Hydrobromide
NHS NHS
CHI-NF NHS

15
IRDye800

Imagel

2.5 g/kg-b.w.

2 CMC-NF



HFHSD 8

0.1% Tween20 PBS IgA ELISA
16SrRNA
(©)
@
20 30p m
7y m 13~19u m
6 74um
2)
0.69
0.28
10.7~12.3
15.3~16.7 18 18
@
Pickering
2
60
60
e 70
A TRAR
E 250
= 200 | =p/w l-+p/w 1
R ~-plo -e-p/o
150 | - D)
}: 100 [ i /&
B 50 L
E
g 0 ‘ : : : . : . :
0 10 20 30 40 50 0 10 20 30 40 50

HOEE (%)

K1 DARVTHRAEHMAFERVTRAELL-IIIL AV DFHHRFE
TR F DRREE 2%, M E 2 (30~40%,
(p/w) XA FZKABIZ. (p/o)IEHABICHELIZIBE



Pickering

pH
pH
4
Pickering
@
5, 6)
CMC-NF
CMC-NF
CMC-NF
CMC-NF CHI-NF
CMC-NF CMC-NF
CHI-NF
NHS-IRDye800 CHI-NF
IRDye800
2
[ CHI-NF 3
ROIE H
Image) TEARBFE G THLE 15
DERLETED
Region of Interest (ROI) ™ 2% i ==.-,|_____ ~
% 2.E-03
E 1.E-03 .Jj\ "L
% >0 A a iy
0.E+00 —= M — - yi I'= — AA.J—REM . — CM C-NF
0.0 0.1 0.2 0.3 04 ﬂm[:‘i;z 0.6 0.7 0.8 0.9 1.0
15 5 15
2 0.9% IRDye800-CMC-NF
IRDye800-CM C-NF
15 CMC-NF
CMC-NF 5
CMC-NF
HFHSD 3 CMC-NF
IgA CMC-NF
CMC-NF
o- CMC-NF 2
2
CMC-NF
©)
50 100
100%

50
100



40

40%
40
40
1
(keal) (9) (9) (9)
350 8.0 15 76.0
551 54.7 353 35
454 736 171 13
443 355 222 343 40
40

1) Wang et a. (2015) Fabrication and Characterization of antioxidant Pickering emulsions stabilized by
zein/chitosan complex particles (ZCPs). J. Agric. Food Chem., 63(9), 2514-2524.

2) . (2020).

. , 53, 319-329.

3) H.Hsinhsuan et al. (2021) Utilization of dried Japanese apricot fruit powders as an emulsifying agent:
The importance of the powder-dispersed phase in emulsification. J. Food Engineer., 294, 110411
12 .

4) H. Hsinhsuan et al. (2021) Effects of powder -added phase on emulsifying properties of avocado
powder under acidified and salted conditions. Colloids Surfaces. (A):Physicochemical and Engineering
Aspects, 625, 126848 ( 13 ).

5) Weickert MO. & Pfeiffer AF. (2018) Impact of dietary fiber consumption on insulin resistance and
the prevention of type 2 diabetes. J. Nutr., 148(1), 7-12.

6) van der Gronde T. et al. (2016) Systematic review of the mechanisms and evidence behind the

hypocholesterolaemic effects of HPMC, pectin and chitosan in animal trials. Food Chem., 199,
746-759.



6 3 0 0

Ho Hsinhsuan Ishii Toya Matsumiya Kentaro lIwasa Maki Matsumura Yasuki

294

Utilization of dried Japanese apricot and avocado fruit powders as an emulsifying agent: The
importance of the powder-dispersed phase in emulsification

2021

Journal of Food Engineering

110411-110411

DOl
10.1016/j . jFoodeng.2020.110411

Ho Hsinhsuan Ishii Toya Matsumiya Kentaro Nambu Yuko Matsumura Yasuki

625

Effects of powder-added phase on emulsifying properties of avocado powder under acidified and
salted conditions

2021

Colloids and Surfaces A: Physicochemical and Engineering Aspects

126848-126848

DOl
10.1016/j .colsurfa.2021.126848

95(1)

2021

23-32

DOl

226(2)

2021

FFI

101-104

DOl




26(2)

2021
FFI 118-129
DOl
53
2020
319-329
DOl
2021
2020

2020




45

2020

Nuntanut Popuang, Takenobu Ogawa, Fumito Tani

Reversibility of cellulose nanofibers in the presence of trehalose between wet and desicated states

2019 International Conference on Nanotechnology for Renewable Materials

2019

66

2019

2019




2019(

97

2019

(Matsumiya Kentaro)

(60553013) (14301)
(Tani Fumito)

(70212040) (14301)
(Miyamoto Yuka)

(70399252) (34511)
(Kasai Midori)

(10262354) (12611)







