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Abstract

The purpose of this studies was analyzed moisture content, rheology and sensual test of jujube jungkwa by addition
of water, sugar, fructose at processing of jujube jungkwa for development the optimization for processing of jujube
Jungkwa. The changes of moisture contents at process condition of jujube jungkwa were increased by increasing
of sugar and water quantity. And moisture contents of jujube jungkwa were increased by high fructose quantity
and low sugar quantity, but were decreased by high sugar and fructose quantity. The 'b' values of jujube junghwa
at low sugar quantity were decreased by the increasing of water quantity, but increased at high sugar quantity.
The cohesiveness of jujube jungkwa at 0.03 kg of fructose were high by the increasing of sugar quantity, but
those at 0.065 kg of fructose were high by the decreasing of sugar quantity. And those at 0.050 kg of fructose
were similar without the quantity of sugar. The sweet taste of jujube jungkwa were increased by the increasing
of water and fructose quantity. The characteristics of jungkwa at conditions of processing for the best quality of
jujube jungkwa were 18-20% of moisture content, 2.0-3.0 of 'b' values, 3.0-3.2 of color scores, and 3.3-3.4 of
sweet taste scores. The conditions of processing for the best quality of jujube jumgkwa were determined to 0.95-1.04
L of water, 0.052-0.060 kg of fructose at 0.95 kg of sugar.
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Table 1. Levels of independent variables in experimental design
for preparation of jujube Jungkwa

i - Level
X Operation condition 2 1 0 " 3
Xi Water (L) 080 09 100 110 120
X Sugar (kg) 08 09 095 100 105
X3 Fructose (kg) 003 004 005 006 007
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Fig. 1. Response surface on moisture content for jujube Jungkwa
preparation process with water, sugar and fructose addition.

Table 2. Experimental data for preparation of jujube Jungkwa for different coded values of treatment conditions

No Water Sugar Fructose Moism(r(%iontem b Value Cohe(s%eness Color Sweet taste
1 1.10 1.00 0.06 21.17 1.93 06.36 345 364
2 1.10 1.00 0.04 26.34 202 64.00 3.00 327
3 L10 0.09 0.06 2439 151 66.74 3.18 327
4 110 0.09 0.04 19.96 232 62.00 37 3.09
5 0.90 1.00 0.06 19.12 3.62 55.08 264 3.00
6 0.90 1.00 0.04 2293 336 64.91 28 291
7 0.90 0.90 0.06 29 4.88 5742 245 327
8 0.90 050 0.04 1378 461 5892 3.00 318
9 1.00 093 005 1535 2.51 61.48 3.09 336
10 1.00 095 0.05 2077 283 61.73 3.09 327
11 120 095 0.0 223 132 63.61 3.18 343
12 0.80 0.95 0.05 18.32 3.66 48.05 2.64 291
13 1.00 1.05 0.05 1843 291 59.81 291 3.00
14 1.00 0.85 0.05 2009 6.86 63.76 291 3.18
15 1.00 0.95 007 16.47 7.14 5703 3.00 336
16 1.00 095 0.03 1797 521 56.54 318 318
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Fig, 2. Response surface on b value for jujube Jungkwa preparation
process with water, sugar and fructose addition.
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Fig. 3. Response surface on cohesiveness for jujube Jungkwa
preparation process with water, sugar and fructose addition.
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Fig. 4. Response surface on color score for jujube Jungkwa
preparation process with water, sugar and fructose addition.
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Fig. 5. Response surface on sweet taste score for jujube Jungkwa
preparation process with water, sugar and fructose addition.

Table 3. Regression coefficients of second order polynomials” representing relationships between indicated response variables(Yn) and
independent variables of water(i or j=1), sugar(i or j=2) and fructose content(i or j=3)

Coefficients Moisnirg/ofontent b Value Cohe(s(i%v;eness Color Sweet taste
50 -132.191875 300909375 -184.935000 -1.988125 8.635000
&l -151.125000 -52.881250 255456250 4.343750 20206250

*2 114.425000 -508.337500 147.137500 23.087500 12687500
43 6352.750000 -844.312500 1424.562500 -356.937500 73312500
Gl 130.375000 -4.500000 -144.375000 -4.500000 -3.375000
G2 -53.500000 65.750000 -50.750000 0.250000 27.250000
B3 -765.000000 -178.750000 2303.750000 136.250000 46.250000
&2 120.000000 221.500000 18.000000 -18.000000 -22.500000
&23 -5650.000000 177.500000 -2677.500000 227.500000 47.500000
33 -2100.000000 §762.500000 ~12050 -1 45404E-12 ~112.500000
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Table 4. Analysis of variance showing significance of effects of
processing variables on moisture content, b value cohesiveness,
color and sweet taste score for water, sugar and fructose of
preparation of jujube Jungkwa

Sum of squares
Process : -
; DF Moisture Cohesivenes
variables content b Value s Color i;vs?:t
(%) (%)

Water) 4 10002 1232 25783 077 043"
Sugarkg) 4 6751 1245 1532 014 021"

%

Fructose(kg) 4 6940 13.36 80.69 0.29 0.10°

Table 5. Predicted levels of process variables yielding optimum
response of moisture content, b value cohesiveness, color and
sweet taste score for water, sugar and fructose of preparation of
jujube Jungkwa

Levels for optimum response

Process variables Moisture Cohesiveness

content b Value %) Color  Sweet taste
(%) '
093 071 109 L 09l
WaterD) oo 093 13 (14 (L)
0% 102 103 091 089
Sugrk®)  039)  (090)  (089) (098  (099)
005 005 005 004 005

Fuctosek)) oo ©07) 009  ©06)  (006)
Rsque 07999 08234 08431 09422 09525
Sinificnce ~ 0.1227 00905 00672 0004 00025

18.32 2.34 64.43 320 326
(11.76) (6.75) (68.75) (3.52) (3.68)

SPa)  SP. SP. SP. SP.
(min)  (max)  (max)  (max) (max)

Predicted value

Morphology

¥S.P.=Saddle Point

Table 6. Optimum conditions for maximum responses of moisture
content, b value cohesiveness, color and sweet taste score of jujube
Jungkwa preparation by superimposing their contour maps
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Fig. 6. Contour plots on water and fructose addition for jujube
Jungkwa preparation process under moisture content is 18~20%,
b value is 2.0~3.0, cohesiveness is 60-65%, color score is 3.0-3.2
and sweet taste score is 3.3-3.4 at 0.95 kg of sugar addition.
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