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Optimization of Rheological Properties for the Processing of
Omija-pyun(Omija jelly) by Response Surface Methodology

Heesun Jeong, Nami Joo
Department of Food and Nutrition Sookmyung Women’s University

Abstract

The optimization of Omija-pyun as a traditional dessert, with the most Buropean taste and year round

availability, was studied with regard to its texture.

The response surface methodology was used to determine the optimal composition of Omija-pyun as a European
style dessert. The texture, including the springiness, gumminess, cohesiveness, adhesiveness, hardness and
chewiness, was measured using TPA parameters (TA-HD Texture Analyser, stable micro system, UK). The texture
of Omija-pyun was influenced by pectin and sucrose to the first linear order. The properties of springiness and
adhesiveness were influenced by pectinxpectin to the second quadratic order. No cross product effects between
ingredients were found from the analysis. The maximum springiness was obtained with 42g of pectin, 450g of
sucrose, 110g of glucose syrup and 4.8g of tartaric acid. The maximum chewiness was with 55g of pectin, 330g
of sucrose, 140g of glucose syrup and 5.7g of tartaric acid. The maximum adhesiveness was achieved using 17g
of pectin and 400g of sucrose. The gumminess and hardness increased with increasing pectin content, and a cross
product effect was observed(Eds note: you said earlier that no cross product effectsbetween the ingredients was

found?) between sucrose and glucose syrup.
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Table 1. Normal composition and increment of Omija-
pyun formula

Ingredient Weight(g) (%) Increment(g)
Omija juice 500 48.1 0
Pectin 35 33 +10
Sucrose 350 337 +50
Glucose syrup 150 14.4 +30
Tartaric acid 5 0.5 + 2

Total 1,040 100
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Table 2. Variables and their levels for central composite
design of Omija-pyun
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Table 3. Proximate composition of the Omija

Composition Content(%, w/w)
Moisture 14.81 + 0.04°
Crude fat 745 + 022
Crude protien 7.48 + 0.05
Crude ash 329 £ 0.07
Pectin 1029 + 042
Organic acid 82 + 0.20
Citric acid 4.88 + 0.16
Succinic acid 1.93 £ 0.65
Malic acid 1.24 £ 025
Ascorbic acid 5.2 + 0.002(mg%)

* means t standard deviation

Table 4. Chemical composition of the Omija extract

. Coded-variables Composition Content(%, w/w)
Variable Symbol 2 -1 0 1 2 Free Sugar
Pectin X 15 25 35 45 55 Glucose 4.65 + 0.09
Sucorse Xz 250 300 350 400 450 Fructose 425 + 0.07
Glucose syrup X3 90 120 150 180 210 Sucrose 0.55 + 0.03
Tartaric acid X4 1 3 5 7 9 * means + standard deviation
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Table 5. Experimental combinations and data under various conditions of pectin(Xy), sucrose(Xy), glucose syrup(Xs), tartaric

acid(Xs) and their responses

Variable level” Responses®
Treatments
X, X X3 Xa Y, Y- Y; Y, Ys Ys
1 -1 -1 -1 1 0.93 156.14 0.25 -228.29 619.03 145.75
2 -1 -1 1 -1 0.93 148.92 0.24 -157.76 613.60 137.80
3 -1 1 -1 -1 0.94 150.08 0.24 -300.85 635.87 141.43
4 -1 1 1 1 0.95 157.83 0.25 -384.10 642.50 149.62
5 1 -1 -1 -1 0.96 330.80 0.33 -454.34 993.20 316.81
6 1 -1 1 1 0.95 312.19 0.33 -578.09 940.30 296.45
7 1 1 -1 1 0.97 334.06 0.25 -572.53 1366.20 323.23
8 1 1 1 -1 0.96 312.66 0.30 -573.34 1030.50 298.21
9 0 0 0 0 0.94 237.48 0.27 -314.30 871.10 22223
10 0 0 0 Q 0.96 233.66 Q.25 -399.19 924.00 224,99
11 -1 -1 -1 -1 0.93 174.11 0.31 -325.30 560.07 161.64
12 -1 -1 1 1 0.92 144.19 0.35 -264.84 415.10 131.25
13 -1 1 -1 1 0.93 174.13 0.25 -258.06 689.40 162.36
14 -1 1 1 -1 0.94 158.82 0.26 -283.98 608.80 148.73
15 1 -1 -1 1 0.95 348.22 0.29 -748.21 1222.40 330.72
16 1 -1 1 -1 0.94 315.97 0.31 -908.72 1004.63 296.46
17 1 1 -1 -1 0.97 337.69 0.25 -568.10 1364.97 328.22
18 1 1 1 1 0.96 34741 0.29 -704.64 1217.00 333.71
19 0 0 0 0 0.95 237.94 0.24 -526.75 983.57 226.52
20 0 0 0 0 0.96 330.83 0.33 -454.34 993,20 316.81
21 2 0 0 0 093 42433 0.29 -1030.8 1478.07 394.44
22 -2 0 0 0 0.82 77.70 0.22 -110.21 360.93 64.21
23 0 2 0 0 0.96 236.89 0.23 -528.12 1025.10 228.20
24 0 2 0 0 0.89 159.80 0.27 -337.31 594.97 141.87
25 0 0 2 0 0.90 159.90 0.27 -273.09 588.33 144.21
26 0 0 2 0 0.95 291.47 0.28 -497.54 1034.13 276.53
27 0 0 0 2 0.96 245.85 0.26 -437.78 942.10 236.18
28 0 0 0 -2 0.95 230.99 0.27 -464.19 853.63 218.49
29 0 0 0 0 0.95 267.06 0.26 -352.11 1034.10 254.82
30 0 0 0 0 0.95 264.33 0.27 -299.17 992.60 252.50

a: Coded variables

b: Y, = Springiness Y, = Gumminess Y3 = Cohesiveness

St ze a8 A A19F A 435 (2003)

Y. = Adhesiveness Ys = Hardness Ye = Chewiness
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Fig 1. Response surface for Springiness of Omija-pyun
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Fig 2. Response surface for Gumminess of Omija-pyun
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4) Hardness(A3A)
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Fig 3. Response surface for Adhesiveness of Omija-pyun
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Fig 4. Response surface for Hardness of Omija-pyun
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