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Abstract

This study was conducted to develop food for the elderly, which are well-shaped and easy to chew and swallow. The
amounts of water and gelatin were adjusted to facilitate breaking down of the food with the tongue. In the aging society,
it is necessary to support the development of a variety of products that can ease the intake functions of swallowing and
chewing, while complementing with the essential nutrients supplements; such products can be actively commercialized in
the elderly industry. Various types of food, for elderly with difficulties in chewing and swallowing, were used for sensory
assessment. 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 the
appearance (p<0.01), saltiness (p<0.01) and overall quality (»p<0.01). The optimum formulation of pan fried flat fish, calculated
by numerical and graphical method, was 8.54 g of salt and 6.34 g of olive oil. Moisture content, hardness, and adhesiveness
of pan fried flat fish were 84.77%, 250, and - 1.20, respectively. The result showed that easily chewable and swallowable
pan fried flat fish for the elderly will have sufficient competitiveness, considering its safety, taste, and preference. This study
may provide the basic materials for the development of easily chewable and swallowable foods for elderly.

Key words: easily chewable and swallowable foods, gelification method, pan fried flat fish, optimization, response surface

design(RSM)

M = EA TSI, tol7h Sojztel met Xoto] Adwt o

st WY 28 W v 5 ARE A% - A3} 7))
DA FEE AT Holw glow, o2 AT A

FAT DY A0 1wdr)e AAE - GAA - 2SI -
= FPE7} A AZe BAR AHE D Qek(Minami

AAA 5Eo] HESHE X712, B3] A4 7152) Astet <l

=

[S)

A 7159 E3F FEA 7] g2, =9l A3 BHE 7
Ae O& AL A7IE ok 5L JUdTE] o o
S 2T Y= FHoF Hko 2(Buzby JC 2002) A7SH
Asty] faiAE AAE - XA A% gEe] 73 I
g FFAFH7E BHolgta & 4= 9lrH(Chang 5 2007). X
19 AZHE FAISE 47 Y AL faEiA= 4l

A el S AF A7 ol Fasit nY 54

2005).

=9l A7) 2l 23tet g AF ol Bofdte Aot
Uol7} Sojztol whal greto] Hr¥FHHChoi 5 2010; Jung
& Kwak 2012). X|o}9] Bt 2> A gl vls) &
a3t wet Xjof fAo] F7kste] tho] A= Aot
& Aejoln, YRS AN Qo] A2 FEo] vt o]t
ZAaEE A3FS Ho|x QltiMinami 5 2005). X|o}e] HE

" Corresponding author: Nami Joo, Dept. of Food & Nutrition, Sookmyung Women's University, Seoul 140-742, Korea. Tel:
+82-2-710-9471, Fax: +82-2-710-9479, E-mail: ogikubo205@naver.com

- 153 -



154 A%A - Fp] LERER DT

E]-(Cho 5 1992; Greksa 5 1995; Choi 5 2002). E3F 1=}
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Table 1. Experimental design of easily chewable and
swallowable pan fried flat fish

Factors .
Sample Sal o " Flat fish  Water Gelatin

No. ot Gl ol (g (@  powder(g)
(8 (8
1 1 1
2 15 1
3 1 11
4 15 11
5 1 6

100 90 3

6 8 6
7 8 1
8 8 11
9 8 6
10 8 6
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Asheirt 95 olirel Hul St aashs ARE
gon] g2l 2 AB) ARl Z7hee] wet 7] 5}
Asleirh A oliol HEl V|5 RS Baste AReR
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< A o & 92 "X AS € 5 AT

7HApu| o] A& - A3l go] k=914 9] 2 A texture)o
et 7S 42-5.69] IS YEl e, g3 SFE
L do] WTAESh= quadratic EHO] A= At

7pApm] o] A& - @st go] Q149 Bgte £ H
(saltiness)o]] T3t 7] T == 3.0~6.12] HYS YEFH 2 5(Table
2), 253} &8 B 9 Yo] wEZ-E3}= quadratic HHo] A
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Table 2. Analysis of predicted model equation for sensory test of easily chewable and swallowable pan fried flat fish

Responses Model MeantS.D.  R-squared”  F-value Prob>F” Polynomial equation”
Color Quadratic 5.16+0.24 0.6806 1.70 0.3128 +0.13A+0.083B+0.025AB - 0.093A% - 0.34B*+5.42
Appearance Quadratic ~ 4.96+0.087 0.9525 16.04 0.0094**  +0.13A+0.017B+0.075AB - 0.079A - 0.43B*+5.26
Texture Quadratic 4.82+0.29 0.8159 3.55 0.1219 +0.017A+0.17B - 0.23AB - 0.67A% - 0.021B*+5.24
Saltiness Quadratic 4.19+0.36 0.9562 17.44 0.0080** - 0.050A+0.083B+0.10AB - 2.00A - 0.60B™+5.75
Oiliness Quadratic 4.24+0.53 0.8385 4.15 0.0963 +0.18A+0.13B+0.000AB - 0.50A% - 1.35B+5.35
Overall quality Quadratic 4.36+0.17 0.9817 42.86 0.0014**  +0.067A+0.20B+0.075AB - 1.29A% - 0.69B*+5.54

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

2 #4p<0.01
9 A: Salt, B: Olive oil
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Fig. 1. Perturbation plot and response surface plot for the effect of salt (A), and olive oil (B) on appearance, saltiness

and overall quality preference of pan fried flat fish.
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Overlay Plot
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overall quality 5.551
X1 8.54
7.00 —| X2 6.34

2® o

B: olive oil
.

5.00 —

3.00 —|
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Fig. 2. Overlay plot of optimized pan fried flat fish.

Fhu] ol A2t - Ash §ol IS B U pH, F
= 9ES A4 23k Tale 33} 2ek AR ;Lol A
Z}F - A3} Qo] wol2)o] 2B FFeFo 84.77%, pH 6.88, W=
8.10% Qm 163%2 Urehdeh S8 9% 54 A% 82
24g Baol HA TFsT AR - Azt wAS B 7%

At AFol A=HU

Table 3. Physiochemical and mechanical properties of
optimized easily chewable and swallowable pan fried flat fish

Characteristics Mean+S.D.
Moisture content(%) 84.77+0.21"
pH 6.88+0.01
Sweetness(%, Brix) 8.10+0.17
Salinity(%) 1.63+0.01
L(lightness)” 73.13+0.30
a(redness)” -1.21+£0.02
b(yellowness)? 10.50+0.05
Hardness(N) 2.50+0.10
Adhesiveness(gxs) -1.20£0.10
Springiness(mm) 0.83+0.02
Chewiness(Nxmm) 15.82+0.25
Gumminess(N) 8.31+0.43
Cohesiveness 0.92+0.05

Y MeantS.D.

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