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Relationship of "microstructure - beaking properties -taste perception™” for
formulation reduction of salt and sugar
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Layered structure model foods with high salt content at surface layer had
higher dissolution rate and quantity of sodium and chloride ions to artificial saliva. The model
food which had high sodium ion dissolution to saliva after 30 times of mastication was felt higher
salty taste. The sample with high sucrose content at surface layer was felt higher sweet taste.
Isolated layered structure model foods were molded from aqueous paste prepared with resistant starch

and water-insoluble sodium carboxymethylcellulose as base material using a three-dimensional
molding device. Particle filling structured model that located 33 biaxial spheroids composed of 125
rigid spheres as a unit spheroid was built using integrated simulation system for polymeric material

(J-0CTA).
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(€Y) Table 1 Composition of artificial saliva
Concentration (g/L)
Component or activity (units/mL)
Sodium chloride ;
Ammonium nitrate 0.328
’ ’ Potasium phosphate 0.636
Potasium chloride 0.202
Potasium citrate 0.308
Uric acid sodium salt 0.021
Urea 0.198
Sodium dHactate/lactic acid sodium salt 0.146
Mucin from porcine stomach, type II 30.000
Sigma-Aldrich Table 1
100.0 g 40.0 g, 0 0.3 0.45 0.5 0.6 0.75 0.9¢
N-50,
SFB500, KEMPLEX 3 mm
W 48x D 48mm 1 mm
Table 2 3 mm
, 120 50 Fig.1
25 30
Table 2 NaCl concentration of layered model foods @ ®
Sample NaCl [%(w/w)]
2D3L-A 0.45/0/0.45
2D3L-B 0/0.90/0
2D5L-A  0.50/0/0.50/0/0.50 © o

2D5L-B 0/0.75/0/0.75/0
3D5L-A 0.60/0/0.30/0/0.60
3D5L-B 0/0.60/0.30/0.60/0
3D5L-C 0.3/0/0.9/0/0.3
3D5L-D 0/0.3/0.9/0.3/0

3DSL-E 0.45/0.30/0/0.30/0.45 Flg 1 Layer structure of sampls

3D5LF 0.30/0.45/0/0.45/030 (A) 1 dough/ 1 layer, (B) 2 dough/ 3 layer
(C) 2dough/ 5 layer, (D) 3 dough/ 5 layer

3 mm
FD-800 105
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3 3 6 27+
34 2 2 5 6 3 5 30
7 0 6
1 0.3%(w/w) 3 0.36%(w/w) 5 0.41%(w/w)
4 30
(IBM SPSS Statistics 23, )
Tukey 5%
@
Table 2 Sucrose concentration of layered model foods
Sample Sucrose[%(w/w)]
100.0 g 4.0 g 0 12 18 E
2.0 2.4 3.0 3.6¢ Table 2 2D5LA  20/0/2.0/0/2.0
2D5L-B 0/3.0/0/3.0/0
3D5L-A  2.4/0/1.2/0/24
3D5L-B  0/2.4/1.2/24/0
3D5L-C  1.2/0/3.6/0/1.2
1.0mn M JSLE 181210113118
3D5L-F 1.2/1.8/0/1.8/1.2
100 g 0, 1.2, 1.8, 2.0, 2.4
g
4 1 1
10, 20, 30
82%(v/v) 20mL -20
M201-1VD
(5 11,600 rpm 10 ) SFNY013045N Membrane
Solutions PU-2089
RI1-2031 C0-2065 7725(i)
LC2000P1us
TSKgel guardgel Amide-80 1.D.3.2x L 15mm TSKgel
Amide-80 1.D.4.6x L 250mm 82%(v/v)
1.0mL min™ 25 10 12
min
2 6 23+ 2
2 2 3 2 2 5 6 3 5 30
7 0 6
1 1.2%(w/w) 3 1.5%(w/w) 5 1.8%(w/w)
4 30
Tukey
5%
(©) 3
SLD-F1,
10 90 HB-
450, 63 2
35
3 3 (Fig.2, Xyz
10 mm/s 0.01 mm/step XYZ 203.2 (X)x 152.4 (Y)x 60.5 (Z) mm)

W 30x D 30x H 8mm 1
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Dispenser mator

Front cove

Dispenser drive part | Control cable
.ﬁ Power button Control-oriented
| = Dispenser mounting part miGrecomaer
| ) | Syringe Contral pin cable
Moving stage ~ (10mL Luer Lock) Dispenser head
| Front guard Dispenser control switch
\7‘ ; Drain tray ‘
Main body Dispenser drive part Dispenser control system
Fig.2 Outline of the three-dimensional modeling system
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(Fig. 3) Fig.3 Mode food with isolated layer structure layer
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