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Changes in Quality of Muskmelon (Cucumis melo L.) during Storage at
Different Temperatures
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'Seoul Women's University

Abstract The effects of temperature variations during storage on the quality characteristics of muskmelons (Cucumis
melo L.) were investigated. In samples stored at 4°C and 10°C, weight losses were almost 2.9- and 3.4-fold higher,
respectively, compared to samples stored at 0°C. Soluble solids slightly increased except in the samples stored at 10°C,
but acidity decreased over the entire storage period. Firmness decreased with storage time, but the samples stored at 0°C
had a lesser decrease in firmness than the samples stored at other temperatures. Water loss from the muskmelon stalk was
most inhibited, and vitamin C content was maintained for the longest period, with storage at 4°C. Mineral contents (Ca,
Na, Fe, Mg, K) were best maintained in muskmelon samples stored at 10°C for 15 days, but levels had decreased by 30
days. Microbiological quality was not appreciably different at any storage temperature at 18 days; however, samples stored
at 4°C and 10°C had deteriorated by 25 days. The results of sensory evaluations indicated that taste was best retained in
samples stored at 10°C for 15 days, although changes in taste were evident at all storage temperatures. When the samples
were stored over 22 days at 10°C, retention of texture and overall acceptability were more inferior compared to samples
stored at 0°C and 4°C. These results suggest that storage at 4°C can be used to reduce deterioration in muskmelons without

significant loss of their quality attributes.
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Fig. 1. Changes in weight loss of muskmelon by storage
temperatures.
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Fig. 2. Changes in soluble solid of muskmelon by storage
temperatures.
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Fig. 3. Changes in acidity of muskmelon by storage temperatures.
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Fig. 4. Changes in Hunter L" (A) and b” (B) of muskmelon by storage temperatures. 'L: lightness, ?b: yellowness
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Fig. 5. Changes in hardness of muskmelon by storage
temperatures.
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Fig. 6. Changes in moisture content of muskmelon's stem by
storage temperatures.

A ARE HEL 1681, 15.6022 zro] 743t wat AF%
7]9] MEe] wHAMS QP= Aoz AT Ed] o)y
Al B AR nFo] Buj, WEe] HukAQl 7]Ewe
23 9L vXE HAor A, WEgM e Z2 7t
S AR S U, & 2 g sl 2 AEY A E UeME
F83% FAEA M, A7) AFL fsiAEe AR T H=RAL
es] T3tk 7] AEE 038kgflle™ A & A 7

>

A3, 10°CoA et WEge Agx7|1RE 7P 3A A

o = by =
A W2 Aol 2zt 0.3, 02kgfE 10°C #1730.07 kef)oll
Hlg]l =2 A gg AT AR T W& A ae

cH |
FERE B FRE ABRA FA] 3 IF
o folof] whE WEXX| ] FEFEe Hel
e o2 AR Y7 = 77-89%= A7 2719} vl
o 2% zfolol| wpe} & o)zt flTh. AR 10°C 27 Al

2
3
Il

_O‘L

Vitamin C content (mg/100g)
[#3]

1 8 15 22 25 30
Storage period (day)

Fig. 7. Changes in vitamin C content of muskmelon by storage
temperatures.
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Table 1. Changes in minerals, content of muskmelon by storage temperatures
Storage period (day)  Storage temperatures K P Mg Ca Na
0°C
1 4°C 267.39 11.96 23.97 10.79 15.02
10°C
0°C 211.26 10.77 19.71 7.20 13.82
8 4°C 216.87 10.12 19.53 8.00 12.39
10°C 262.68 9.98 20.18 10.56 18.82
0°C 231.98 10.18 18.74 7.83 14.29
15 4°C 240.18 9.66 19.73 7.39 14.62
10°C 281.61 10.24 20.15 9.11 17.85
0°C 223.42 10.03 16.83 7.05 14.29
25 4°C 203.17 9.51 17.59 6.81 13.79
10°C 206.78 8.01 15.94 8.38 17.20
0°C 210.13 8.01 16.66 6.81 14.02
30 4°C - - - - -
10°C - - - - -
6 Table 2. Changes in sensory scores” of muskmelon by storage
S L. temperatures
é 5 * ,’ Items
. 4 Storage  Storage
g ‘ Overall
= 4 day  temperature Qyweetness Flavor Texture -
= acceptability
3
§ 3 0°C
E 1 4°C 6.1% 6.8% 7.5% 7.5%
3 2 10°C
= 0°C 6.4° 7.3* 6.6® 6.7
1 ' 8 4°C 6.4° 6.6° 6.7 6.6
o4 82 s P 10°C 7.6° 6.8° 5.0t 5.9
Storage period [da)') 0°C 60b 6.7% 5.6abc 6.3ab
Fig. 8. Changes in viable cell count of muskmelon by storage 15 4°C 6.2° 5.6° 5.9%® 5.3%
temperatures. 10°C 7.12 7.2% 3.7¢ 6.0°
0°C 7.3* 6.4* 7.1%® 7.1*
27|1& sz 22 4°C 6.8 5.8 5.5% 5.7%
10°C 4.6° 6.2" 2.34 2.9¢
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Zo} FAgle] AAH oz AFe o] /P =
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Ak ZE2] 7 A 1597 10°CA] A8 Zlo] 262.68-
281.61 mg%Z ¥ TS B O, 25Y0l= 0°CollA At
o] ThE 20 vt /M =2 S Ui vl
vl Aeols ZEat vl A3 Bdedl, A% 271 2397
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DEach value represents mean of the ratings evaluated by 10 judges
using a 9-point scale (I1=minimum, 5=borderline, 9=maximum degree
of acceptability)

?Means with different superscripts in a column are significantly
different at p<0.05 by Duncan’s multiple range test.

t}h20). AFZ27] log 2.03 CFU/gelY A 189 & BE %0
A log 3.86-4.01 CFU/g 28 H|<=alA Z28kch. sAlvt
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AE Bolo] ALy AeALS & A HEAY ZH) A
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718+ % Duncan’s multiple range test2 2435 AA 3 A=}
£ Table 20 YRR 5 HIMHSG 44 olslE dE29 A
F4 AR Bgon, wute] Aeoe Azl Hlste] A%
717ko] A S7kehs 43 Bon, 53] 10°CoA A3
3 2] A= AR 169714 7.1-7.6822 ThE AL
o njsle] Tuto] FoAQ Hojd Aoz YEthp<0.05). 3t
AR A7 295 El= 10°CoAlA Age DEe] Thute] 4680
2 F43] woldol wel, @2 o] fojHoz wol i
BATHp<0.05). 0°C A7 FBEL Afells 73802 {941
S7Hp<0.055 Rth W& Fo Hpole Ag2xot A%
717k AA FFE WX e Aoz Yeigth 2Ae] B¢
e AFx7] W] 75802 7MY =2 Heden, A% 8
dHE = 0°Cet 4°C= & HsP gle v, 10°Celx] A7 4
29 Aol 52402 FHoZ(p<0.05) Wodth AR 16
ARE = 10°ColA Aget AL 37802 AEANS A Hux
Aets)ol e, ANkEC) 7)E e A% 8U7kA] AF2wo)| ulet
Z Aol7t o, A 1647 HE 10°C] BEL 6,032
GolH oz MutAe 71Ex7) YolRE AL & 4 YTk =
g A 22do] AHsr] AlASFHEA 0°Ce; 4°Cox] BAg d
£ 70, 57802 10°C Ao Hlsle] foHom it
(p<005). ol AF S=7F 10°CR EolAAl Hd Azl 7]
3x7F 29802 Yol ¥t olyz} WEe| wgle] A
ZAE Bl ulg}, A5 AFEE @A Bt uebA A%
71¢] mlste] 22%d0] A o= 0°C AGe ES F 3] {1
o] ¥& HrtE Wk, 4°C AR WEo| Heoe Ao
waste A Qe AEAe PollE Aem Hris wyr.
AR 10°C ARS A2 Aeoe IS ALS BE g5
Al e s whgo 2] AEA] floAle Ao Hrtke

k.

o
Q B R

)
o

g Agex Zolo| mE F
10+1°C ol 2597 A7alaA
=] 2&9] Adds A% NY7HA

0°Ce} 4°C7ke] & ol HolA| UUARE, 1 o)FHE=
o]Z Hol7] AFsIHA AA 25UE 0°C AR 4, 10°C0]
Al AAE AEo] ok 29, 34u) AL Aol Ao e
Sk 7RI B H9ole 100CE ALF 0, 4°ColA A
A7N\7 Bt TUMhe AES Yoy, e Axdew i
e S RO 4°CAA A Zo] dm 7Hago] 7
ARtk AEe] Zgole 0°CollA A3l Ao " e A
3= 7P AQATIE A& Uehgon, AvjalEe] WEe] A}
FAE A9 W F83 FA9 Aol 4°Celr AgE Ao
FEol 7HE 2 fAEE ZAeZ degted, vEwl ¢ A
o= docolr] AFE= Flo] £aEo] AU 12 e
A7 1597 10°CoA ARgE Zlo] &9k, o]l 0°C
oA AAg Flo] w2 AR vehdtt nAE A B9 A

F 18U7MA= & AolE HolA] gtirl, A7 259 Foll= 0°C
Aol vlsted 4, 10°CA7SE Bl 131, 1.454] mJAES] Aol
g B2 302 vkt #5538 FZA 100 #7ge dE
2 A% 27] dule] wEA] SUIsITL o] % IA A T
W oolUgl AL E2HAAN, 0°C 4°C ART WEL AR 2
A Fom AFEA0] Folble Ao Yehsth o9 22
3] 2w, A% FHLE 0°colH BEd Ao T
A% A FET BEithd A, Zx|e] R

2, HERRD O7F AR Al 789 4°C AR e 2molA
AAs= Aol & FF o AMwel AL P e FAA

= ©

1. Pratt HK. Melons. Vol.2, pp. 207-209. In: The Biochemistry of
Fruits and Their Products. Hulme AC(ed). Academic Press, New
York, NY, USA (1971)

2.Davis RM. Concerning flavor in cantaloupes vegetable crop
seriecs. No. 137. One Shields Avenue, Univ. of Calif. Davis.
(1965)

3. Hardenburg RE, Watada AE, Wang CY. The Commercial Storage
of Fruits, Vegetables, and Florist and Nursery Stocks. USDA,
Agricultural Research Service, Handbook 88. Washington DC,
USA (1990)

4. Cohen RA, Hicks JR. Effect of storage on quality and sugars in
muskmelon. J. Am. Soc. Hort. Sci. 111: 553-557 (1986)

5. Lester G. Comparisons of ‘honey dew’ and netted muskmelon
fruit tissues in relation to storage life. HortScience 23: 180-182
(1988)

6. AOAC. Official Methods of Analysis of AOAC Intl. 16" ed.
Method 37.1. Association of Official Analytical Communities,
Arlington, VA, USA (1995)

7. Korea Foods Industry Association. Food Code. Moonyongsa Co.,
Seoul, Korea. pp. 637-643 (1998)

8. AOAC. Official Methods of Analysis of AOAC Intl. 16" ed.
Method 967.22. Association of Official Analytical Communities,
Arlington, VA, USA (1995)

9. AOAC. Official Methods of Analysis of AOAC Intl. 16" ed.
Method 984.27. Association of Official Analytical Communities,
Arlington, VA, USA (1995)

10. SAS Institute, Inc. SAS/STAT User's guide. Release 8.01, Statisti-
cal Analysis Systems Institute, Cary, NC, USA (2000)

. Powrie WD, Skura BJ. Modified atmoshere packaging of fruits
and vegetables. pp. 169-245. In: Modified Atmosphere Packaging
of Food. Ooraikul B., Stiles ME (eds). Ellis Horwood Limited,
West Sussex, England (1991)

12. Yeoung YR, Jeong CS, Kim HK. Effects of storage temperature
and duration on sugar and fruit quality of muskmelon. J. Korean
Soc. Hort. Sci. 37: 252-256 (1996)

13. Koh JS, Yang SH, Kim SH. Cold storage of Citrus unshiu Marc.
var. okitsu produced in Cheju. Korean J. Postharv. Sci. Technol.
3:105-111 (1996)

14. Park JD, Hong SI, Park HW, Kim DM. Extending shelf-life of
oriental melon by modified atomosphere packaging. Korean J.
Food Sci. Technol. 32: 481-490 (2000)

15. Aggelis A, John I, Grierson D. Analysis of physiological and
molecular changes in melon (Cucumis melo L.) varieties with dif-
ferent rates of ripening. J. Exp. Bot. 48: 769-778 (1997)

16. Yoon PH, Jung DS, Lee SK. Causal factors of black stain during
cold storage of pear (Pyrus pyrifolia cv. Niitaka) and its posthar-
vest control. Korean J. Food Preserv. 10: 447-453 (2003)

17. Park S, Kang SC. Evaluation of physiological changes in water-
melon stalk during storage under various conditions of treatment
after harvesting. Korean J. Environ. Agric. 24: 56-60 (2005)

18. Smooth JH, Nagy S. Temperature and storage effects on percent
retention and percent U.S. recommended dietary allowance of
vitamin C in canned single-strength orange juice. J. Agr. Food
Chem. 25: 135-138 (1977)

1

—



Hagw 2o] A e 4 = 2 QM) 257

19. Artes F, Escriche AJ, Martinez JA, Marin JG. Quality factors in (2006)
four varieties of melon (Cucumis melo L.). J. Food Quality 16: 21.Yun HJ, Lim SY, Hur JM, Loo BY, Choi YJ, Kwon JH, Kim
91-100 (1993) DH. Changes of nutritional compounds and texture characteristics
20. Seo JY, Kim EJ, Hong SI, Yu SH, Kim D. Effects of mild heat of peaches (Prunus persica L. Batsch) during post-irradication
treatment on microorganism, respiratory characteristics and firm- storage at different temperature. Korean J. Food Preserv. 15: 377-

ness of Fuji apple. Korean J. Food Sci. Technol. 38: 47-51 384 (2008)



