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Abstract

This study was carried out to observe the change of oriental melon juice quality during manufacture by heating
condition and enzyme treatment. To use over-production oriental melon effectively, oriental melon juice was
prepared with change of heating temperature and heating time. The heating conditions for minimum filtration
time were 98.57°C and 11.29 min. The optimum conditions predicted for separation ratio of clear solution,
filtration time and browning color intensity of oriental melon juice were 98°C, 13 min. In the pectin-degrading
enzyme treatment test, turbidity showed minimum value in 4.40 mg% (pectin~-degrading enzyme content), 39.72
mg% (gelatin content) and 24.09 min (treatment time). Browning color intensity showed minimum value in 9.33
mg% (pectin-degrading enzyme content), 44.70 mg% (gelatin content) and 115.56 min (treatment time). The
optimum conditions predicted for turbidity and browning color intensity of oriental melon concentration juice
were 6.6 mg% (pectin—-degrading enzyme content), 33.6 mg% (gelatin content) and 70 min (ireatment time).
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Fig. 1. Schematic diagram of oriental melon concentrate
processing.
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Table 1. Experimental data on separation ratio of clear solution, filtration time and browning color intensity of oriental
melon juice after heating and filtration solution under different conditions based on central composite design for response

surface analysis

Heating conditions

Dependent variables

1
I.i:\};?' Temp. Time Separation ratio of Filtration time Browning color intensity
’ (°C) (min) clear solution (%) (sec) (O.D. at 420 nm)

1 90( 1) 200D 57.82 72 0.407
2 %0( 1) 10(-1) 67.18 68 0.499
3 70(-1) 20( 1) 51.03 71 0.618
4 70 (-1 10(-1) 73.08 80 0.340
5 80( 0) 15( 0) 65.51 70 0.495
6 800 15( 0) 66.01 65 0.493
7 100 ( 2) 15( 0) 73.59 54 0.406
8 60 (-2) 15( 0) 76.67 91 0.557
9 80( 0) (2 58.59 85 0.549
10 80( 0) 5(-2) 74.36 77 0.496

UThe number of experimental conditions by central composition design.

Table 2. Polynomial equations calculated by RSM program for heating conditions of oriental melon juice

Responses Polynomial equations” R? Significance
Separation ratio of clear Y = 340.554137 - 5.429810X; - 6.854274X> + 0.027713X* 0.8025 0.1382
solution +0.063450X 1 X2 +0.024034X5°
- . - Y2 = 306.880881 - 3.611905X, - 9.013095X2 + 0.012054X,> 0.8452 0.0891
Filtration time +0.065000X1X2+0.133214X,*
. . . Y3 = - 1550304 +0.026143X; +0.141574X2 ~0.000008393X,> 0.8664 0.0504
Browning color intensity — 0.001850X,X5 -+ 0.000376X72

UX1: Temperature (°C), Xz Time (min).

Table 3. Analysis of variables for regression model of de-
pendent variables in preparation conditions of oriental melon
juice

Heats F-Ratio
cor? ;itlizis Separation ra'tio F; ilt_ration Broyvning_ color
of clear solution time intensity
Temperature 1.800 5779 8.604™
Time 3.988 2.043 8.242"

*Significant at 10% level, **Significant at 5% level.

7P e of A 7kel 5553 secE vieb gl e} (Table 4). <
A7 7t AR 7l 5l o] & 338 e e
Z vebteH(Table 3). QA3 7ta 57 F71 el w
g st Age Jdegicth ol tE R =& £
A FARF o] F AR Eo] HE ATt LHIAS
doy|7] wlFel Aoz AR} FHejFre) A} )
A A et A28 o2 Fld 257} 66.45°C
g o, 7Fg A 7o) 22.36 mind WHow, LG E U sty
Azko) A9 TUEA FFE viAe AP AR epyt
HTable 3,4). FF28] ZAEE 7td 227} F715td]

2} A =7} A& A )7} 15 min o)A 7FE A 4] Aoz =
vetigdch 359 AAr = g et o 7
o2 7tEe o & s vehigich. SAS =2
B3 7l At 2 st 250 i@ SRAEE e Z
ig. 29} Zgkch. mFAY H9) FE2Y ARE Y8 F
FokalAtz 2t gdte rld e x 2 G A ko)) whE
3ol A7t A ghE A3k SASE a8 28 F

PUEHEE A3 7tdL% 98°C, 71 A 7ke] 13
Ashe o) 71 TS S it B A7
2 FENY AZA FHEZZL 712AER 0|88 £
ZAoZ ZdE,

> o
o

A

dy ®

B oox @ Moo o ot B

(B oM 2
B

=

i

n

¥ e 3
ilo - To
it

Zaxda|of g FF gis

FE5 Y AFFAANA A FAZ ] AT o] 2
oAl W) 1FAL FEHA-E AL 5 9l ek Al
BaAER AHRES Fole AL iy 3=l &
o} ool FE& N AZE % AaAE] FAHL w489
oH, A E4AAZASL LB H 3T st FA
A} AH2-% pectin®-3) 4= viscozymeo| gl o] HA ¥z

Table 4. Predicted levels of optimum conditions for preparation of oriental melon juice by the ridge analysis

Responses Temperature (°C) Time (min) Estimated response Morphology
Separation ratio of clear solution 65.11 8.32 83.52% (max) Saddle point
Filtration time 98.57 11.29 55.53 sec (min) Minimum

Browning color intensity 66.45 22.36 0.755 (min) Saddle point
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Fig. 2. Contour maps for physicochemical properties of oriental melon juice as a function of the temperature and time.
I: separation ratio of clear solution (%), W: filtration time (min), HI: browning color intensity (O.D. at 420 nm).
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Table 5. Experimental data on turbidity and browning color intensity of oriental melon juice under different conditions based

on central composite design for response surface analysis

Pectin—degrading enzyme treatment conditions

Dependent variables

v
I:;‘:I?' Pectin-degrading enzyme Time Gelatin Turbidity Browning color intensity
’ (mg%) (min) (mg%) (OD. at 620 nm) (O.D. at 420 nm)
1 100D 150(C 1) 40( 1) 0.173 2.960
2 1001 150 ( 1) 20 (-1) 0.119 2.533
3 1001 50 (~1) 401D 0.125 2.466
4 1001 50 (-1) 20 (-1) 0.125 2.466
5 4(-1) 150( 1) 40( 1) 0.193 2.683
6 4(-1) 150( 1) 20 (-1) 0.187 2613
7 4(-1) 50 (-1) 40( 1) 0.116 2.395
8 4(-1) 50 (-1) 20 (-1) 0.168 2552
9 7C0 100( O) 3000 0.132 2.613
10 7( 0) 100 0) 30( 0) 0.133 2.613
11 13(2) 100¢ 0) 30( 0 0.113 2515
12 1(-2) 100 ¢ 0) 30(0) 0.133 2.683
13 7(0) 200( 2) 30( 0 0.129 2.657
14 7( 0) 0(-2) 30( 0 0.133 2.223
15 700 100 ( O) 50( 2) 0.149 2552
16 700 100( 0) 10 (-2) 0.193 2919

YThe number of experimental conditions by central composition design.

Table 6. Polynomial equations calculated by RSM program for pectin-degrading enzyme treatment of oriental melon juice

Responses Polynbmial equations” R? Significance
Turbidit Y = 0.372757 - 0.007681X; - 0.000333X3 - 0.011992X3 ~ 0.000045X1Xs
y +0.000417X, X3 +0.000028X2X5 - 0.000264X:” - 0.00000015X5” 0.7606 0.1867
(O.D. at 620 nm) +0.00009625X:2
Browning color intensiy Y7 = 3627882~ 0.079681X, - 0.000459X, - 0.052179Xs +0.000177X,X>
ning coor ntensity +0.002142X:X3 +0.000164XX5 - 0.000389X,” - 0.0000173X 0.8043 0.1164

(O.D. at 420 nm) +0.000306X:2

Y%, Pectin-degrading enzyme (mg%), Xz: Treatment time (min), Xz Gelatin (mg%).
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Fig. 3. Contour map (top) and response surface (bottom) for
turbidity (O.D. at 620 nm) of pectin-degrading enzyme-
treated oriental melon juice at constnat values as a function
of treatment time and gelatin content at pectin-degrading
enzyme 6.56 mg%.
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Table 7. Analysis of variables for regression model of de-
pendent variables in preparation conditions of oriental melon
juice

F-Ratio
Treatment conditions Turbidity Bro'wning. color
intensity
Pectin-degrading enzyme 1.761 0.639
Treatment time 1.575 4540™
Gelatin 2475 1.762

*Significant at 10% level, **Significant at 5% level.
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Fig. 4. Contour map (top) and response surface (bottomi) for
browning color intensity (O.D. at 420 nm) of pectin~degra-
ding enzyme-treated oriental melon juice at constnat values
as a function of treatment time and gelatin content at pectin-
degrading enzyme 6.56 mg%.

Table 8. Predicted levels of optimum conditions for preparation of oriental melon juice by the ridge analysis

Pectin-degrading

Treatment time

Gelatin

Responses enzyme (mg%) (min) (mg%) Estimated response Morphology
Turbidity 4.40 24.09 39.72 0.10 (min) Saddle point
Browning color intensity 9.33 155.56 44.70 2.93 (min) Saddle point
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