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Sensory Characteristics of Mae-jak-gwa with Persimmon Powder

Hi Hae Lee, Bong Kyung Koh

Department of Foods and Nutrition, Keimyung University

Abstract

Persimmon powder (PW), which was prepared by pulverizing freeze-dried persimmon with peels, was added to
Maejakgwa up to 25% of wheat flour. Maejakgwa samples were prepared by the central composit experimental
design for three independent variables: amount of PW, frying time, and frying temperature. The color of Maejakgwa
was influenced more by the frying time and temperature than the content of added PW. Crispiness and adhesiveness
were highly correlated with overall preference. Although the amount of PW affected the adhesiveness, the
adhesiveness could be controlled by the frying temperature and time. Frying temperature was the most effective
factor on the crispness and hardness. The addition of high amount of PW obviously increased the sweetness and
aftertaste. However, at the low amount of PW, frying for longer time at high temperature also increased the
sweetness and aftertaste. Center sample (15% PW, frying for 4 min at 145°C) showed the best score at the overall
preference. Overall preference was improved as the sample was fried at high temperature/short time or at low
temperature/long time. Maejakwa prepared with high amount of PW at 20% showed no significant difference with
the center sample for overall preference as prepared by frying for 3 min at 155°C. The optimum condition obtained
by superimposing color, crispiness and overall preference was frying for 5~6 min at 131 ~140°C.
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Table 1. Formula of Mae-jak-gwa

Ingredient Batch

wheat flour 100 (g)

salt 1 (g)

persimmon powder 5~25 ()

water 45 (%)*

‘Basis on the total weight of wheat flour and persimmon
powder

ozl e8] A A 18d #235.(2002)



90 SEL]

Table 2. Experimental condition for central composite

design
experimental factor values
experimental persimmon  frying time frying
number powder (g) (min) temperature” ('C)

X; X, X3

1 10 3 155

2 10 3 135

3 10 5 155

4 10 5 135

5 20 3 155

6 20 3 135

7 20 5 155

8 20 5 135

9 15 4 145
10 15 4 145
11 5 4 145
12 25 4 145
13 15 2 145
14 15 6 145
15 15 4 165
16 15 4 125

®oil temperature before frying
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Table 3. F-ratio of ANOVA for sensory attributes of
Mae-jak-gwa with persimmon powder

Attribute sample panel
color 23257 1.10
hardness 405" 0.45
adhesiveness 4,097 1.69
crispness 18.85" 1.49
sweetness 2.75 1.05
aftertaste 3.057 2.20
preference 8.16" 0.34

*, ** significant at p< 0.01 and p< 0.001, respectively.
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Table 4. Sensory characteristics of Majack-kwa with persimmon powder

91

e);li::l:rm color hardness adhesiveness crispness sweetness aftertastes preference
. 5.33° 3.16' 6.50" 2.83%" 3.67° 3.33° 2.66¢
0.82) 0.75) (1.22) (0.75) (1.51) (1.86) (0.52)
) 3.50° 5.177° 6.00% 3.837 3.33e 3.17° 2.83
(1.88) (2.32) (1.67) (2.1%) 12y (2.04) (2.14)
3 8.00" 6.67" 3.50° 8.33" 5.67" 6.16" 4.17%
(1.09) (1.50) 1.97) 0.52) 1.75) 0.75) (1.83)
4 3.67° 5.17%* 3.17™ 6.17 4.50> 4,83 6.33"
(0.82) (0.98) (1.72) 1.72) (2.26) (2.32) 1.03)
. 7.00% 6.33"™ 5.006% 5.17% 5007 533" 5.83"
0.63) 1.97) (1.79) (2.04) (1.55) 121 (2.32)
P 3.33° 4.33d" 5.50™ 3.50% 3.50° 3.33° 217"
0.52) 1.75) (3.45) (1.51) (2.34) (1.97) 0.75)
. 8.83° 7.00" 2.50' 8.33" 6.00" 6.50° 3.67
0.41) (1.67) (2.26) 0.82) (1.67) (1.22) (1.21)
8 6.17 7.00" 3.50°" 6.50™ 5.67"° 5.00"°* 567
(0.98) (0.63) 2.07) (1.22) (1.21) (0.89) (1.03)
9 6.00% 617" 3.167* 7.00 617" 4.50™* 6.67"
(0.89) 1.17) (1.72) 1.67) (1.72) (1.64) 0.81)
10 6.33% 6.00"™¢ 2.16' 7.00°° 5.50™ 533" 6.00"
(1.03) (1.78) (0.98) (1.41) (1.05) (1.86) (1.67
0" 3.17° 3.83" 4.83%° 2.67% 3.83 4337 3.67
0.98) (0.98) (2.32) (0.82) (1.17) (1.50) (0.82)
B 7.67° 7.67 267" 7.83% 6.50° 5.33"¢ 4.67°
(1.36) (0.82) (1.50) 0.75) (1.22) 1.37) .07
" 3.83° 4,67 7.70° 1.50" 4.00°° 4.00° 1.83¢
(0.98) (2.65) (1.03) (0.83) (1.90) (2.53) (0.98)
" 7.50° 6.83" 317 8.00" 567 5.67 5.17"
(0.55) (1.94) (2.32) (0.00) (1.86) 0.82) (L.17)
. 7.83% 7.17° 2.33 7.33%% 4.67%%* 5.83" 5.53"
0.75) (1.33) 0.82) 1.37) (2.06) 0.75) (1.64)
16 3.83° 433 5.83% 217 3.717% 3.67° 1.83¢
1.17) (2.58) (2.57) (1.47) (1.50) (1.75) 0.41)

® Means with different letters within a column are significantly different (p< 0.05 ).
" The values in the parenthesis are the standard deviation of 3 times experiments.
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Table 5. Eigen values of analysis with response surface methodology for sensory characteristics of Majack-kwa with

persimmon powder

color hardness  adhesiveness Crispness sweetness aftertastes preference
persimmon powder 0.11 0.38 2.87 -1.32 -0.66 047 0.01
frying time -0.54 -0.30 1.75 -1.54 -0.99 0.05 -3.01
frying temp -1.15 -1.08 0.63 -3.39 -1.69 -0.85 -4.67
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Table 6. Hunters values of persimmon powder and
Mae-jak-gwa powder

experiment number L a b

. 76.12 5.81 18.18
persimmon powder ) ¢ora (0.70) 0.47)

| 58.5 -108 038
(132) (-1.20) (1.20)

5 587 154 01
(1.185) (3.97) (0.66)

s 485 185 38
(1.06) 4.50) (1.35)

. 582 117 18
(1.26) (0.42) (0.38)

s 542 124 0.1
(1.15) (1.01) (1.00)

. 57.0 20,1 15
(0.88) (6.17) (1.87)

. 38.6 240 123
.11 2.55) (135)

o 53.8 -17.1 0.3
(0.74) 4.67) (0.84)

0 58.0 161 26
©.16) (B.47) 0.55)

o 56.0 185 35
(0.89) (4.64) 2.52)

. 60.1 -16.0 19
(1.35) @77 0.95)

" 53.0 118 22
(0.85) 111 (1.22)

3 58.4 136 0.7
(0.55) (327 (0.58)

14 48.0 229 54
(167 (1.19) 0.87)

s 45.4 20.1 6.6
(0.80) (3.90) (135)

6 61.7 -10.9 39
(1.10) (0.64) (2.39)

“The values in the parenthesis are the standard deviation of
3 times of experiments.
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Table 7. Correlation coefficients between each sensory characteristics of Majack-kwa with persimmon powder

color hardness adhesiveness crispiness sweetness aftertaste preference
color 1.00 046" 0.397 0727 049" 053" 0347
harness 024 057" 0437 0307 0327
adhesiveness 0.627 -0.20 027" 0437
crispiness 0.54"" 0.53"" 057
sweetness 0.54" 0347
aftertaste 0317

* Fk Rk sigmificant at p<0.05, p<0.01, p<0.001, respectively
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Fig. 1. Contour map and response surface for frying time and frying temperature
on the color of Mae-jak-gua with addition of persimmon powder.
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Fig. 2. Contour map and response surface for frying time and frying temperature
on the hardness of Mae-jak-gua with addition of persimmon powder.

8

\ //

25 e
2§ 1% 146 86 88
2 126 tampeetre

£ 4 388

Fig. 3. Contour map and response surface for frying time and frying temperature
on the adhesiveness of Mae-jak-gua with addition of persimmon powder.
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Fig. 4. Contour map and response surface for frying time and frying temperature

on the crispiness of Mae-jak-gua with addition of persimmon powder.
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Fig. 5. Fig. 6. Contour map and response surface for frying time and frying
temperature on the sweetness of Mae-jak-gua with addition of persimmon powder.
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Fig. 6. Contour map and response surface for frying time and frying temperature
on the aftertastes of Mae-jak-gua with addition of persimmon powder.

C W 49 v)sEd §9 9gE HAE
HA Azl 7bd &2 139 Alsst 7bd
So2 F2 1% 29 A8 HEHAY
ey #A7rRe @Fe] b
A7Ee Es #dAQle] 54
Aol 11, 15, 79 A BE%}

[

=

i A
ox
%9

Stz #1852 A 18H A]23.(2002)

ARge Jerigch e
AR L5 NAE A
9 FuE YeEEA 57 A

% APl A2 AL B

Hog o¢ g
AEGANA st
2 Fig. 394 %

=
3

- 222 -



WIEE e AaRy B5d 54 %

—_ ;TS
AMmaa i kta

Nk
\\\ig\\\\g\w

57 424

42

128 135 5 i85 185
tmperaura

Fig. 7.

Contour map and response surface for frying time and frying temperature

on the preference of Mae-jak-gua with addition of persimmon powder.
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