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Abstract

To prepare oriental melon jelly having highly favorite, oranoleptic and physical properties of jelly with special
to the content of glucomannan, oriental melon concentration juice and vinegar was monitored by four-
dimensional response surface methodology. Mouth-feel showed maximum sensory score in 0.09% glucomannan,
3.17% oriental melon concentration juice and 1.25% oriental melon vinegar. Organoleptic taste showed maximum
sensory score in 0.12% glucomannan, 3.64% oriental melon concentration juice and 0.91% oriental melon vinegar.
Overall palatability showed also maximum sensory score in 0.10% glucomannan, 3.07% oriental melon concen-
tration juice and 1.34% oriental melon vinegar. The sensory socore of overall palatability was more than 7.0
in the texture ranges of 0.20~0.31 cm/g (softness) and 8.0~125 g-cm (jelly strength).
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Table 1. Experimental data on organoleptic properties of oriental melon jelly manufactured with different recipes based on
central composite design for response surface analysis

Recipes Organoleptic properties
Exp. Glucomannan Oriental melon Oriental melon
No. content concentration juice  vinegar content Color Flavor Taste Mouth- OVEI’E.I].I
feel palatability
(%) content (%) (%)
1 0.06 (-1) 25(C-1) 1.0(-1) 6.50 5.28 5.20 5.67 567
2 0.06 (-1) 25(-1) 200 1) 7.17 577 7.13 7.00 6.58
3 0.06 (-1) 35( 1) 1.0(-1) 6.33 5.83 6.25 717 6.17
4 0.06 (-1) 35(1) 200 1) 7.42 517 575 6.50 507
5 012( 1) 2.0(-1) 1.0(-1) 7.17 6.00 5.75 6.33 6.50
6 012( 1) 2.0(-1) 20( 1) 483 6.50 4.75 517 5.83
7 012( 1) 35( 1) 1.0 (-1) 6.33 6.47 5.75 6.17 6.17
8 012( 1) 35( 1) 20(C 1) 6.00 6.50 4.00 5.75 6.00
9 0.09( 0) 30C0) 1.5( 0 6.67 5.17 5.55 6.95 7.56
10 0.09( 0) 30C0) 15(0) 6.50 5.50 5.75 6.92 7.55
11 0.03 (-2) 3000 15( 0 7.17 6.00 525 417 425
12 0.15( 2) 30C0) 15(C0) 6.67 5.83 5.00 4.24 5.00
13 0.09( O 2.0(-2) 15C 0 6.83 6.50 5.75 5.33 5.83
14 0.09( 0) 40( 2) 1.5( 0) 6.33 6.00 6.75 6.17 717
15 0.09( 0) 30(0) 0.5 (-2) 7.33 6.00 550 6.50 6.00

16 0.09 ( 0) 300 25(2) 6.50 4.83 4.00 4.67 4.50
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Fig. 2. Four-dimensional response surface for organoleptic
color of oriental melon jelly at constant values (sensory
score: 55-6.5-75) as a function of glucomannan, oriental
melon concentration juice and vinegar.
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Fig. 3. Four-dimensional response surface for organoleptic
flavor of oriental melon jelly at constant values (sensory
score: 5.5-6.0-6.5) as a function of glucomannan, oriental
melon concentration juice and vinegar.
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Table 2. Experimental data on texture properties of oriental melon jelly manufactured with different recipes based on central
composite design for response surface analysis

E Recipes Texture properties
I\)I(:. ' Glucomannan Oriental melon concentration Oriental melon vinegar Softness Jelly strength
content (%) juice content (96) content (%) (cm/g) (g * cm)
1 0.06 (-1) 25(-1) 1.0(-1) 0.32 7.44
2 0.06 (-1) 25(-1) 200 1) 0.29 8.81
3 0.06 (-1) 35( 1) 1.0(-1) 0.31 7.76
4 0.06 (-1) 35( 1) 20( 1) 0.26 8.96
5 012( 1) 20(-1) 1.0(-1) 017 12.88
6 012( 1) 2.0(-1) 20( 1) 0.18 12,61
7 012( 1D 35( 1) 1.0(-D 0.20 12.20
8 012( 1) 35( D 200 1) 0.21 11.67
9 0.09( 0) 30( 0 1.5( 0) 0.26 9.21
10 0.09( 0 3.0(C0) 1.5( 0) 0.25 9.42
11 0.03(-2) 30C O 15 0) 0.37 7.21
12 0.15( 2) 3.0(0) 15(0) 0.17 12.86
13 0.09 ( 0) 2.0 (-2) 1.5( 0) 0.32 7.64
14 0.09( 0 40( 2 15( 0 0.19 12.46
15 0.09 ( 0) 30( 0 05 (-2) 0.24 10.92
16 0.09( 0) 3.0 0) 25( 2) 0.26 8.99
g BEAL A Zloz eyt ReseAn Aete strength)l] ol & WS- 2l 243 g} 3] 7] 41 o] R%:= Table 30114
of W AYPA & A nd FFaG FaF FF 5 + ket 2ko] 247} 0.8963 % 0.8651 2 rehidom, 5% o]

o] #=F g oA 29| gkl vt h2 A Yebgod, A o] folgolA] fe Aol A=Yt el Ade] e EelF
s} &7 E Hog gL oA veds JoR EAol 3k v 2918 AR Table 414 H v}
ettt s} zFo] ¥-x=21-2-A (softness)® A== (jelly strength)t

Ee)d B4 REa]-gA(softness) B A ZE(elly RG] TEFel] A% gol W A2 velyt) o]

Table 3. Polynomial equations calculated by RSM program for recipes of oriental melon jelly

Responses Polynomial equations” R® Significance
Col Ye = 6.585191 + 26.874364X, +0.002427X>-0.876131 X5 + 1.800425X X 08632 0.0472
or ~32.713836X X3+ 1.00B6T9XoX3 -+ 51 030609X2-0.307580X 2+ 0.1 78710X 57 : '
o Yr = -8.432787 +86.993878X, -+ 4.85841 1 X + 5.931696 X5~ 17.283970X, X 07344 02351
avor -2.257862X1X3-0.881887X X5~ 180.712580X ,*-0.396131X >~ 1.150565Xs> ' :
rast Yo = -1.506449+71.366125X,- 1.418892X +9.171282X5- 1.819002X,Xo S 09473
aste ~30.569182X, X5~ 1.136604XX5-156.137208X1%-0.525812X5% +0.937094X s> ' '
i Vit = ~17.240812 + 204.847632X, + 7.350968X 5+ 5.834180X - 16.735138X Xz
Mouth-feel ~20.216981X, X3-0.372075XX5~711 498142, >-0.847787X"-1 1813932 0.7111 02814
o Yo=-13.370087+ 167.750444X, -+ 4.968039X, + 7.783758Xs-4.524416X, X
Overall palatability ~7.311321X1X5-0.45471 TX ;X 756, 829441 X *~0.644172X"~2.099586 X 08017 0.1201
Y = 0.603664-05707453X, +0.041321 Xz-0.029.04X5 + 0.827575X, Xz
Softness +0.856120X,X5-0.001589X X + 1 424874X,%-0.024361X 20,01 4905 0.8963 0.0225
Jelly strength Y] = 12.376385+77.523102X-7.298253X +0.169928X 3 13.030256X X 05651 0,045

-29.672956X1X3-0.381509X X3+ 333.339968X % + 1.65048X° + 1.120024X5*

YX,: glucomannan content (%), Xz oriental melon concentraion juice content (%), X3 oriental melon vinegar content (%),

Table 4. Analysis of variables for regression model of organoleptic and texture properties in recipes of oriental melon jelly

F-ratio
Recipes Mouth- Overall Jelly
Color Flavor Taste feel palatability Softness strength
Glucomannan content 4.85™ 0.98 3.22 297 4417 10.28"™ 744
Oriental melon concentration 1.89 2.42 0.99 0.58 0.42 1.55 1.37
juice content
Oriental melon vinegar content 6.86™ 2.56 359 1.28 312 0.40 0.52

*Significant at 10% level, **Significant at 5% level, ***Significant at 1% level.
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Fig. 7. Four-dimensional response surface on softness of
oriental melon jelly at constant values (softness (cm/g):

0.15-0.24-0.31) as a function of glucomannan, oriental melon
concentration juice and vinegar.
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Fig. 8. Four-dimensional response surface on jelly strength
of oriental melon jelly at constant values (jelly strength (g -
cm): 6.5-95-125) as a function of glucomannan, oriental

melon concentration juice and vinegar.
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Table 5. Predicted levels of optimum for recipes of oriental melon jelly by the ridge analysis
Responses Glucomannan Oriental melon concentration Oriental melon Estimated Moroholo
L content (g) juice content (g) vinegar content (g) responses TPROIEY
Color 0.04 3.15 2.13 799 (Max) Saddle point
Flavor 0.12 2.14 1.62 6.64 (Max) Saddle point
Taste 0.12 3.64 091 6.94 (Max) Saddle point
Mouth-feel 0.09 3.17 1.25 7.23 (Max) Maximum
Overall palatability 0.10 3.07 1.34 7.46 (Max) Maximum
Softness (cm/g) 0.14 2.86 1.08 0.15(Min)  Saddle point
0.04 2.63 1.25 0.39 (Max)
Jelly strength 0.04 2.65 1.18 6.26 (Min) Minimum
(g +-cm) 0.14 3.18 1.08 13.92 (Max)
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Fig. 9. Superimposed response surface for optimization of
overall palatability (sensory score 7.0) and softness (0.20—
0.31 cm/g) of oriental melon jelly as a function of gluco-
mannan, oriental melon concentration juice and vinegar.
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Fig. 10. Superimposed response surface for optimization of
overall palatability {sensory score 7.0) and jelly strength
(8.0~12.5 g -cm) of oriental melon jelly as a function of glu~
comannan, oriental melon concentration juice and vinegar.
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