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Abstract

Failure of the functions involved in ingestion leads to, not only loss of enjoyment of eating, but also protein-energy
malnutrition. Dysmasesis and difficulty of swallowing occurs in various diseases, but aging is a major cause. In the aging
society, the proportion of elderly people with dysmasesis and difficulty of swallowing is expected to increase rapidly.
Developing foods for the elderly that are easy to chew and swallow is thus required. This study was conducted to develop
easily chewable and swallowable foods for the elderly who can crush foods and ingest with their own tongues, but
occasionally have difficulty in drinking fluids such as water and tea. Various foods for the elderly with chewing and
swallowing difficulties were used for sensory assessment. The sensory panel consisted of 10 dietitians (10 women) in nursing
care facilities. The sensory optimal composite recipes were determined by central composite design (CCD). The sensory
measurements were significantly different in saltiness (p<0.05), sweetness (p<0.05), and overall quality (p<0.05). The optimum
formulation of stir fried anchovy calculated by numerical and graphical methods was 3.74 g of soy sauces and 30.17 g
of oligo-saccharides. Stir fried anchovy had a moisture content, hardness and adhesiveness of 76.52%, 2.10, and - 1.57,
respectively.
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Table 1. Experimental design of easily chewable and
swallowable stir fried anchovy

Factors Oli Gelati
Sample  Soy Oligo-  Anchovy I.Ve Water o oon
’ oil powder
No. sauce saccharides (2 (2
(2 (€3]
(8 (8
1 1 14
2 7 14
3 1 42
4 7 42
5 1 28
100 12 200 3
6 7 28
7 4 14
8 4 42
9 4 28
10 4 28
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Table 2. Analysis of predicted model equation for sensory test of easily chewable and swallowable stir fried anchovy

Responses Model MeantS.D. R-squared”  Fivalue Prob>F Polynomial equation®
Color Quadratic ~ 4.56+0.48 0.5671 1.05 0.4957 +0.17A+0.067B — 0.050AB — 0.51A% - 0.31B™+5.06
Appearance Quadratic 4.78+0.47 0.6948 1.82 0.2905 +0.050A+0.27B+0.12AB+0.057A? - 0.79B*+5.22
Texture Quadratic 4.64+0.17 0.7479 237 02114 +0.067A+0.12B+0.025AB - 0.24A% - 0.19B*+4.89
Saltiness Quadratic 4.48+0.40 0.9234 9.65 0.0237* - 0.43A+0.18B+0.000AB - 1.44A% - 0.59B*+5.69
Sweetness Quadratic ~ 4.65+0.22 0.9378 12.06 0.0159%  +0.033A+0.18B — 0.025AB - 0.77A% - 0.62B*+5.49
Overall quality Quadratic  4.14+0.31 0.9258 9.98 0.0223* ~0.20A+0.17B - 0.25AB - 1.09A% - 0.59B*+5.14

D 0<R*<]1, close to 1 indicates the regression line fits the model.

2 #p<0.05

» A: Soy sauce, B: Oligo saccharides

Perturbation

saltiness

sweetness

Fig. 1. Perturbation plot and response surface plot for the effect of soy sauce (A),
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overall quality

overall quality

sweetness and overall quality preference of stir fried anchovy.
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overall quality ~ 5.167
X1 374
X2 30.17

23.00 @ 28 [

B: oligosaccharides

21.00 —{

A: soy sauce

Fig. 2. Overlay plot of optimized stir fried anchovy.
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Table 3. Physiochemical and mechanical properties of
optimized easily chewable and swallowable stir fried anchovy

Characteristics

Moisture content(%) 76.5240.33"
pH 6.7840.01
Sweetness(%, Brix) 21.3340.64
Salinity(%) 0.98+0.01
L(lightness)” 45.52+0.06
a(redness)” 0.96+0.03
b(yellowness)” 6.50+0.16
Hardness(N) 2.10+0.27
Adhesiveness(gxs) -1.5740.31
Springiness(mmy) 0.84+0.03
Chewiness(Nxmm) 14.6840.69
Gumminess(N) 8.91+0.26
Cohesiveness 0.57+0.03
Y MeantS.D

2 I(white +100 < 0 black), a(red +60 < —-60 green), b(yellow
+60 < -60 blue)
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