KOREAN J. FOOD SCI. TECHNOL.
Vol. 18, No. 4 (1986)

= 2MEol g
oY - Mz - HTIE

The Effect of Ingredients on the Hardness of Ginseng Jelly

by Response Surface Methodology

Hyung-Ok Lee, Hyun-Soon Sung and Kee-Bong Suh

Laboratory of Ginseng Products, Korea Ginseng & Tobacco Research Institute, Daejeon

Abstract

The effect of ingredients on the hardness of ginseng jelly were studied by response surface methodology
and observed by multiple regression equation (R.*=0.8660) and response surface contour. The hardness of
ginseng jelly was directly influenced by the order of the contents of glucose > gelatin > sucrose > water >
citric acid and it was also affected interactions of water and glucose.
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Table 1. Normal composition and increment of Ginseng Jelly formula

Ingredient Weight (g) (%) Increment (g)
A. Water 20 14.62 +10
B. Sucrose 50 . 36.55 +20
C. Glucose syrup' 40 29.24 +16
D. Gelatin (33% sol. 230 bloom) 18 13.16 + 6
E. Gum arabic (33% sol.) 3 2.19 + 1.5
F. Citric acid (33% sol.) 1.5 1.10 + 1.5
G 4 H,0-Ext. (37% sol.) 4.3 3.14 + 4.3
Total 136.8 100.00
Table 2. Treatment combinations with corresponding compositions
Treat- Coded level Composition (%)
ment ¥, X, X, X X X, X, A B C D E F G
1 0 0 0 0 0 0 0 1290  38.71 30.97 15.48 1.94 0 0
2 0 0 1 0 1 0 1 10,07  30.21 40.28 12.08 3.02 0 4.33
3 0 0 2 0 2 0 2 8.26 24.77 46.24 9.91 3.72 0 7.10
4 0 1 2 1 1 1 0 6.80  33.99 38.07 1224  2.04 1.02  5.85
5 0 1 0 1 2 1 1 8.90 44.52 21.37 16.03  4.01 1.3¢  3.83
6 0 1 1 1 0 1 2 7.72 3858 30.86 13.89 1.16 1.16 - 6.64
7 0 2 1 2 2 2 0 6.60 46.20 2640 1584 297 198 0
8 0 2 2 2 0 2 1 5.92 4147 3318 14.22 089 1.78 255
9 0 2 0 2 1 2 2 7.01 49.09 16.83 1683 210 210 6.03
10 1 0 2 1 1 2 0 15.38  23.08 43.08 13.85 231 2.31 0
11 1 0 0 1 2 2 1 19.27 2890 23.12 1734 4.34 2.89 4.14
12 1 0 1 1 0 2 2 16.52 2437 33.03 14.86 1.24 248 7.10
13 1 1 1 2 2 0 0 14.44 36.10 28.88 1733 325 0 0
14 1 1 2 2 0 1 1 12.8¢ 32.09 3594 1540  0.96 0 2.76
15 1 1 0 2 1 0 2 1543  38.58 18.52 18.52  2.31 0 6.64
16 1 2 [{] 0 0 1 0 15.50  54.26 18.60 9.30 1.16 116 0
17 1 2 1 0 1 1 1 13.26 4642  26.53 7.96 1.99 099 2.85
18 1 2 2 0 2 1 2 11.59 4056 32.44 695 261 087 498
19 2 0 1 2 2 1 0 23.08 2308 30.77 1846 3.46 1.13 0
20 2 0 2 2 0 1 1 20.37 20.87 38.02 16.29  1.02 1.02 292
21 2 0 4] 2 1 1 2 24.77  24.77 19.82 19.82 248 1.24  7.10
22 2 1 0 0 0 2 0 2490 4149 19.92 9.96 1.24 249 0
23 2 1 1 0 1 2 1 21.08 3514 28.01 8.43 2.11 2.11 3.02
24 2 1 2 0 2 2 2 18.28 3047 34.13 7.31 2.74 1.83 5.24
25 2 2 2 1 1 0 0 16.95 3955 31.64 10.71 1.69 0 0
26 2 2 0 1 2 0 1 19.89 46.42 15.92 11.94 2.98 0 2.85
27 2 2 1 1 0 0 2 17.85  41.64  23.80 10.71 089 0 5.12
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Table 3. Analysis of variance for ranking test
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Table 4. Analysis of variance for scoring difference
test

Source of variance DF SS MS F

Samples 3 1389 4.63 4.248*
Panelists 8 856 1.07 0.982
Error 24 26.11 1.09
Total 35 48.58

*p<0.05
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Table 5. Multiple regression analysis of variance for
hardness

Source of variance DF SS MS F Source of
¢ e m  DF SS MS F
Samples 3 1682 561 98.165° Regression 6 62213  1.0368  27.03*
Panelists 0 Error 19 07051  0.0371
Error 28 160 0.06 Total 25 09265 R*-0.8982
Total 31 18.41 2= 0.8660

*p < 0.01 * p < 0.0001
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Fig. 1. Response surface contours of X,X, (sucrose ratio x glucose ratio), X;X,(glucose ratio x water ratio),
X.X, (gelatin ratio x glucose ratio), XcX. (citric acid ratio x sucrose ratio) for hardness
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