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Abstract

This study aims to develop processing and storage conditions for improving the ease of consumption of oriental
melon by investigating the changes in its quality and sensory characteristics as a function of the storage period
and drying method. Various drying methods were investigated, and the moisture content of the cold air-dried oriental
melon was stable from the fifth day. The pH varied significantly during storage (about pH 5-6, p<0.01, 0.001),
and the sugar content increased significantly in all treatment groups. The chromaticity, which is indicated by the
L value, was highest in freeze-drying, and did not vary significantly after cold air- and freeze-drying, and remained
the same during storage. The storage period for freeze-drying was loger (p<0.001), and the various physical properties,
such as strength, hardness, chewiness, and brittleness, did not show significant variation from the fifth day of storage.
Significant difference in springiness was not observed, and this characteristic was maintained during storage. The
total bacterial count was lowest with a value of 4.02 log CFU/g on the first day of the freeze-drying storage but
increased upon longer storage. However, significant changes in this parameter in comparison to other treatment
groups were not observed. The results indicated that the preferred method of achieving the best sensory characteristics,
which included superior aroma and chewiness, was cold air-drying. To prevent changes to the quality characteristics
of dried oriental melon, follow-up conditions and procedures, such as the use of hygienic drying environment,
storage at 4°C, and vacuum packaging and sterilized packing paper are necessary. The data disclosed in this study
will form the basis for further development of conditions for efficient processing of oriental melon and health
food using the cold air-drying method for preserving the quality and delivering optimal storage conditions.
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%S AAT & &gko]~ 7]7]|(Premium Electric Slicer,
mode 610, Chef’s Choice, U.S, USA)E ©]&3}l] 2 cm=
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BT, 9%, BAUZINEA o] A¥eg 7o) b
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Gyeongsan, Korea) 2 30 CollA] 57217k A z3l9ith 547
ZE -80C F54YEI(MDF-US2V, SANYO, Tokyo,
Japan)ell A 2413 F4 WE ¥, A3 E5A1%7](FD-8512,
ILSHIN, Namyangju, Korea)°l| 4] 43A17F 54712 391 Th
Azg ele] AZL A2 TR (polyethylene
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Az el pHE Al 10 g 575 90 mLE S5
o]z o] ¥ i Homogenizer(AM-7, NIHONSEIKI
KAISHA, Tokyo, Japan)& ©|-&-5te w3} sttt w23}
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ZgaAd e T P83 A5 SO 2 pH meter
(Delta 320, Mettler-Toledo, Cangzhou, China)E ©]-&-5}<]
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Az3 Zele]l &4 Sun rheo meter(COPAC-10011,
Sun Scientific, Tokyo, Japan)E AH8-3t] S43tAt) 7%
Z719 A test type mode2l, distance 15 mm plunger
diameter 300%, adaptor type No. 4, table speed 60 mm/m,
load cell(max) 2 kgo] ZAC & A7 FA o 23] A%
4319 S wf] dojAl= S AHESE a1, 7= (strongness),
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Table 1. Changes in the moisture content (%) of oriental melon according to drying method

Storage period (day)

Sample F-value
1 5 10 15
HAD" 6.57:0.124 %6.49:0.17* 5.27:0.06° 5.3810.13° 99.86"
CAD? 9,30£0.98* “745:0.01% %727+0.023 76720155 10.71"
FD” b7.58:0.15" “7.48:0,08" “7.46+0.11* b6.30:40,02° 10376™
F-value 17377 7941 82826 297.67"

Mean1SD.
"HAD : Hot air-drying.

“CAD : Cold air-drying.
'FD : Freeze-drying.
)

w

4
3).

97p<0.01, ""p<0.001

“UMeans with different superscript in the same column are significantly different (p<0.05) by Duncan’s multiple range test.
“PMeans with different superscript in the same row are significantly different (p<0.05) by Duncan’s multiple range test.
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Az FFele] A% 713t 5 pH ¥stel the A= Table 467 527 Brix/10 g A== SAAZR, QEAZ, BEAZ
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pH 596-5.98 A== A Felel vlal] E7 Yepgth Lee?t  BRoRZ 2 A} %?—_lq} Ang Bk A2 E

Table 2. Changes in the pH of oriental melon according to drying method

Storage period (day)

Sample F-value
1 5 10 15
HADY 5 96+0.01> %6.08+0.03" %589+0,01° ¢5,77+0,02° 12312
CAD? 1598+0.01* °5.90+0.018 5585+0.01¢ 15 86+0.00° 170.29™
FD’ 5.97+0.01* 5 84+0.03° 15,890,025 %5 63+0.01° 19820™
F-value 9.00 63.82" 12.08" 302.25™

Mean1SD.

"HAD : Hot air-drying.

CAD : Cold air-drying.

'FD : Freeze-drying.

%Means with different superscript in the same column are significantly different (p<0.05) by Duncan’s multiple range test.

94 DMeans with different superscript in the same row are significantly different (p<0.05) by Duncan’s multiple range test.
9°p<0.05, “p<0.01, "p<0.001

w

Table 3. Changes in the sugar contents (%) oriental melon according to drying method

Storage period (day)

Sample F-value
1 5 10 15
HADY “ns4. 800,00 %6.13+0.12 %.33+0.23° 17.47:0.12* 179.28™
CAD? 14.67£0.31° %5.80+0.205 %.470.12* %6.530.12* 5622
D’ 15 27+0.50° 16.27+0.12° *713+0.12* %6.93+0.12* 2897
F-value ns? 7.807 2067 4933™

"HAD : Hot air-drying.

CAD : Cold air-drying.

'FD : Freeze-drying.

’*“'Means with different superscript in the same column are significantly different (p<0.05) by Duncan’s multiple range test.
“PMeans with different superscript in the same row are significantly different (p<0.05) by Duncan’s multiple range test.
ns : none significant.

7p<0.05, “p<0.01, “*p<0.001.
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Table 4. Changes in Hunter’s color value of oriental melon according to drying method

Storage period (day)

Parameter Sample F-value
1 10 15
HAD" 948,83+0.19%) 49,490,036 °53.790.17* 42.98+1.70° 8026
L CAD? ?58.56+0.53 °57.8240.42° %64.88+0.08" %64.97+0.94" 135.12™
D’ %68.54+0.30% 7426+0.36 %64.1420.62 5355076 780.96 "
F-value 2171587 455802 828.83™ 250.28™
HAD 0.390.00° 0.41+0.00* %0.38+0.00° 041001 92.00™
a CAD 0,370.00% 0.370.00% %0.36+0.01 %0.36+0.01 NS
FD 0,34+0.00% 0.350.00% 0.350.00% %0.37+0.00™ NS
F-value ns” 6100 99.50"
HAD 0,390,008 0.40£0,00* %0.38+0.01° 0.40+0,00* 24007
b CAD 0.37+0.00% ™0.37+0.00 0374000 ™0.37+0.00M NS
FD 10.35£0.00™ 0.3520.00™ 0.3620.00™ 0,37£0.00™ NS
F-value ns 37,00 1s
Mean=SD.

HAD : Hot air-drying.
CAD : Cold air-drying.
'FD : Freeze-drying.

)

3)

Ons, none significant.

750001

“UMeans with different superscript in the same column are significantly different (p<0.05) by Duncan’s multiple range test.
“PMeans with different superscript in the same row are significantly different (p<0.05) by Duncan’s multiple range test.
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Table 5. Changes in texture (km/m®) of oriental melon according to drying method
Storage period (day)

Parameter Sample F-value
1 5 10 15
HAD" 80.440,025 290.25+0,02 °0.2510,01° %0.50£0,02* 208.60™
Strongness CAD? °0.2420.12* °0.2420.02* 0.18+0.00° °0.180,04> 891"
DY *3.8240.76* %0.39:0.028 %0.46+0,02° %0.3820.12 59.64”
F-value 63.92"7 60.59™ 577.60™ 1493
HAD °4,51+0.14% 55,010.53* °5.34+0.39* *338+0.15° 2042™
Hardness CAD °4,17+0.128 47240414 °4.44+0.248 1762012 87.61™
D 27.41£2.96* 8,01£0.63 %8.26+0.87° 5,130,908 11750
F-value 181.99™ 33.74" 14.94" 30.09”
HAD 86.2143.01" g0 31+5.87" ™85.5240.73" *73.570.87° 9.04'
Cohesiveness CAD %89.20+2.75* 85,052,408 579.90+4.818 '80.23+1.518 497
FD °56.03+4.94° 724145858 ™38.62:+1.48" *75.5542.94° 23.20™
Texture F-value 71847 536 ns” 15.80"
(kgfenr) HAD ®104.29+4.35* ™105.59+4.89" 5105.81+5.04* 87.39+1.56> 357"
Elasticity CAD *113.65+0.55™ ™100.00£0.00" ™110.00£10.00 ™101.15:11.51" NS
FD "88.24+13.65™ 88.25+13.65" 97.783.85" ™89 83+2.13" NS
F-value 723 ns ns ns
HAD ?26.720.95* °14.5120.80° °15.1120.49® 95.99:0.10* 193.25"
Chewiness CAD *1545:091* %14.47£1.67* €10.39£0.63® *10.39+1.89° 11317
FD "149.73£15.92* 0.26+1.39 97.31:0.60° 10.34+6.35° 164.10™
F-value 195.68™ 1851" 693.26™ 12517
HAD %7.85+1.11* 155.31£0.85° °15.9920.85¢ 22714098 11694”
Brittleness CAD “17.56£0.96" 14.47+1.67° “1.17£1.73¢ *10.97+0.84° 16.93"
FD 130.706.30* ™19.1843.61 967141565 18274573 409.60"
Fvalue 842.30™ ns 89.72" 1021°

"HAD : Hot air-drying.

CAD : Cold air-drying,

IFD : Freeze-drying.

"Means with different superscript in the same column are significantly different (p<0.05) by Duncan’s multiple range test.
*PMeans with different superscript in the same row are significantly different (p<0.05) by Duncan’s multiple range test.
ns : none significant.

7p<0.05, “p<0.01, "p<0.001.
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Table 6. Changes in the total aerobes (log CFUJg) of oriental melon according to drying method

Storage period (day)

Sample F-value
1 10 15
HAD 14 89+0.018 54.90+0,045 %,90+0.55 15,34+0,03* 110.08™
CAD? ©526+0.01* °INTC® °INTC® °INTC® 62410000
FD’ %5.02+0.06° 15.17+0.05* 5.1410.06" %5 15+0.03* 517
F-value 98.83" 17576.15™ 1235502 42704.35™

MeaniSD.

"HAD : Hot air-drying.
ACAD : Cold air-drying.
;FD Freeze-drying.
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9p<0.05, “"p<0.001
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“UMeans with different superscript in the same column are significantly different (p<0.05) by Duncan’s multiple range test.
ADMeans w1th different superscript in the same row are significantly different (p<0.05) by Duncan’s multiple range test.
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Table 7. Sensary evaluation of oriental melon according to drying method

preference The degree of taste
Sample HAD" CAD? D’ F-value HAD CAD D F-value
Appearance 4.55%1.50 5.05£1.50 5.20£1.60
Color 4.90£1.29 4.90£1.68 505131 540£135° 5.35:1.04° 400£141° 770"
Flavor 4.95+1.70* 5651500 435:114° 395 5.00£1.41 5.60+1.14 470153
Off-Flavor 4.50+1.50 5251.59 4.10£1.80 4.50£1.79 4451173 420177
Taste 540139 525+1.68 4.901.52 5.35£1.50 520164 4.35£1.76
Sweetness 5654139 5401.35 5.00+1.59 5.65+1.39 5204132 540131
Bitterness 395+1.93 3.55£1.76 3.65+1.79 3.05:2.01 305167 2.70+1.63
Texture 545:1.10 5.40+1.54 4.80+1.51 5454139 4654187 475+1.65
Springness 5.00£1.26 4854176 485+1.53 5.10+1.77 4.95+1.79 4.70+1.63
Chewsiness 5.35+1.46 545£1.73 5.00+1.38 520+1.51 470+1.81 4.65£1.76
Overall preference 5.20£1.67 5.45£1.70 4.6511.66

Mean1SD.

"HAD : Hot air-drying.
CAD : Cold air-drying.
;FD . Freeze-drying.

4

w

<005

*PMeans with different superscript in the same column are significantly different (p<0.03) by Duncan’s multiple range test.
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