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Quality Change of Beverage Containing Muskmelon Vinegar and
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Abstract

Response surface methodology(RSM) was used for monitoring the quality change of muskmelon beverage with
storage temperature and time. Muskmelon beverage was prepared with the ratio of liquid fructose(11%g, muskmelon
vinegar(3%), concentrated muskmelon juice(1%9) and refined water(84%). To examine physicochemical properties
of muskmelon beverage, various factors such as color, brown color intensity and sugar content were determined
using physicochemical methods. Physicochemical properties of muskmelon beverage were more affordable with
the increased storage temperature. While, organoleptic properties decreased with the increased storage time and
temperature. The result of this study indicated that the quality of muskmelon beverage was mostly influenced
by the storage temperature. Muskmelon beverage showed the good score under 60 'C as a storage temperature,
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Table 1. Recipe of muskmelon beverage containing muskmelon
vinegar

Exp. Materials Recipe (%)
1 Liquid fructose 110
2 Muskmelon vinegar 30
3 Concentration muskmelon Juice 10
4 Honey 05
5 Vitamin C 004
6 Citric acid 002
7 Muskmelon flavor 02
8 Refined water 8424

Fig. 1. Photography of beverage containing muskmelon vinegar.
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Table 2. Experimental data on organoleptic properties during
storage of muskmelon beverage under different conditions based
on central composite design for response surface analysis

% &2

Conditions Organoleptic propetties

Exp” Storage  Storage Ov

No. Tem(ggrz)iture ("Iv'lergﬁ) Color Aroma Taste palatzlg?%%ty
1 50 6 29+0272) 21+074 27+089 28+057
2 50 2 26055 29+065 28+057 274045
3 30 6 34£042 291074 30£070 33+045
4 30 2 291055 261076 30+000 311022
5 40 4 28+132 25+126 29+132 30126
6 40 4 28+070 25+106 29+035 30+035
7 60 4 21£055 26074 21+055 22+045
8 20 4 331027 32104 274067 3.1:04
9 40 8 384067 332045 331045 332045
10 40 0 40+000 40+000 40000 40+0.00

"The number of expernimental conditions by central composite design.
MWalues are the mean + SD (n=3)
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Table 3. Experimental data on physicochemical properties during storage of muskmelon beverage under different conditions based on
central composite design for response surface analysis

Conditions Physicochemical properties
Eﬁg ) iTce ;) ( fvg 3]1) ) Hunter’s color Bri(;:tvenns?toylor oH conte(r;tB g( )sugar
a b ©OD at 420nm)
1 50 6 9318+1607 241+031 2266 +4 01 0542 +0 09 381006 70000
2 50 2 9701 +102 205028 1908 £3.29 03851006 372 1004 72+012
3 30 6 88.25 £ 506 -523£158 2222 +420 0306 £0.02 391 +0.14 70 +0.00
4 30 2 9492 2 38 293018 16.78 122 03581014 379 +0.01 72042
5 40 4 9603 +030 -196 +0 44 1409 307 0376 £0.07 381 +006 72000
6 40 4 9601 +036 -195 +0.21 1409 £2.56 0376 £0.01 381 0.4 724023
7 60 4 9104 +168 2354087 3481 £299 0730007 3611004 68020
8 20 4 89.13 817 -5.07 £031 2179 #1111 0846 +007 3201011 60125
9 40 8 9175324 -332+065 2193 +495 0348 000 3774011 701012
10 40 0 94.28 +0 16 -8.27 +001 31682012 0.468 002 3574001 724012

"The number of expenmental conditions by central composite design, “STe  Storage Temperature(C),
Storage Time (week), “Values are the mean = SD (1=3)
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Fig. 4. Counter map for sensory score on taste of muskmelon

Fig. 2. Counter map for sensory score on color of muskmelon
vinegar beverage depending on storage temperature and storage

time.
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Fig. 5. Counter map for sensory score on overall palatability of

muskmelon vinegar heverage depending on storage temperature
and storage time.

Storage time (week)

Fig. 3. Counter map for sensory score on aroma of muskmelon
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Table 4. Polynomial equations calculated by RSM program for muskmelon beverage

Responses Polynomial equationsl) R Significance
Organoleptic color Yy = 4 185714 0.002381X; - 0 44619, - 0.000179X,% - 0 0025X X, + 0.070536X;” 09261 00222
Organoleptic aroma Y = 4 158333 - 0054167X, - 0 141667, + 0 001187X,2 - 0 01375K,X, + 0076562X,? 09358 00169
Organoleptic taste Y3 = 2341667 +0085833K,; - 0.400000X; - 0 001188X,2 - 0 00125K, X, + 0 048437X,2 09624 00060
Overall palatability Y = 3219048 + 0 046786X, - 0 335119X; - 0000804X,” - 0 00125X,X; + 0 042411X, 09026 00376
Hunter's color L Y5 = 74835000 + 1 077333X, - 0 635833X; - 0.014038X,2 + 0 355X, X, - 0.179063; 08160 0.218
Hunter's color a s = - 13358690 + 0 341524, + 0 1280060%; - 04520, +0.24250X,X; - 0 243549X;” 07389 02243
Humter's color b Yy = 77766548 - 2 655048K, - 7.645536X; + 0 035265, + 0.02675X, X, + 0.788192X; 07878 01570

Bm‘z’g"l‘)g aﬂ‘goi;‘ne;‘ﬁty Y; = 2579595 - 0.097820X, - 0 145196X; + 0001095, + 0 002613X,X; + 0 004196, 0819 01176
oH Yy = 155702440 095560K,+0.129524X; -0.001108K.%  0000375X,X-0 011138X,2 07371 02270
Content of sugarCbrix)  Yig = 3392857 + 0.180476X, + 0.034524X; - 0.002089K,” - 0.008482K,” 08794 00561

X, Storage temperatre (C), X; Storage time (week).
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Table 5. Predicted level of optimum storage conditions for the maximized and minimized organoleptic and physicochemical properties
of muskmelon beverage by the ridge analysis of their response surface

Conditions

Organoleptic and

physicochermcal properties Storage temperature( C) Storage time (week) Estimated response Morphology
Max. Mmn Max Min Max Min
Organoleptic color 3427 59.98 783 4.18 4.04 213 Saddle point
Organoleptic aroma 4675 5721 023 6.04 404 213 Mimimum
Organolepic 38.66 50.84 001 450 388 207 Saddle pomt
Overall palatability 36.76 59.87 0.05 446 383 215 Saddle pomt
Hunter's color L 4140 29 242 6.10 96.34 8661 Maximum
Hunter‘s color a 5247 4149 577 001 -122 696 Maximum
Hunter's color b 5986 3617 448 422 3393 1372 Muniimum
Browning color intensity
OD at 420mm) 2083 3751 285 594 079 032 Minnmum
pH 4226 2041 511 319 391 3R Maximum
Content of sugar(°Brix) 43.17 2006 210 432 733 616 Maximum

Table 6. Analysis of variables for regression model of dependent variables in storage conditions for muskmelon beverage

F-Ratio
Condrtions Hunter’s color Brown color
Color Aroma Taste Overall intensity pH Comeglt of
palatability L . b (OD. a 420nm) sugar(°Brix)
Storage temperature (C)  536* 6.25% 8 04** 505 410* 1.52 425*% 529*% 329 8 39%*
Storage time(week) 8 29+ 17 36%** 13 6%* 409 2175 284 242 045 0.88 065

*  Signficant at 10% level, **  Significant at 5% level, ***
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Fig. 6. Counter map for Hunter’s color L of muskmelon vinegar
beverage depending on storage temperature and storage time.
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Fig. 7. Counter map for Hunter’s color a of muskmelon vinegar
beverage depending on storage temperature and storage time.
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Fig. 8. Counter map for Hunter’s color b of muskmelon vinegar
beverage depending on storage temperature and storage time.
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Fig. 9. Counter map for brown color intensity of muskmelon vinegar
beverage depending on storage temperature and storage time.
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Fig. 10. Counter map for pH of muskmelon vinegar beverage
depending on storage temperature and storage time.
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