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Effects of Postharvest Heat Treatment on Alleviation Chilling Injury
and Improvement Storability of Oriental Melon
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Abstract. Oriental melons hold at 38°C for 48 hours before storage increased their soluble solid, titrat-
able acidity, vitamin C contents and o-tocopherol activity. These heat treated oriental melons maintained
lower production of carbon dioxide, ethylene and acetaldehyde and loss of fresh weight than untreated
them, called control, during 3°C MA storage. After 39 days in storage, the last day of storage, visual qual-
ity and internal quality, such as firmness, soluble solid, titratable acidity, vitamin C and a-tocopherol
activity, showed higher in heat treated oriental melons. Especially, lon leakage of flesh, index of chilling
injury, increased remarkably in control, so that heat treatment had to alleviate chilling injury in oriental
melon. Moreover, while Alternaria rot was shown in control plot after 25 days in 3°C MA storage, orien-
tal melons treated heat were not appeared any decomposition after 39 days in 3°C MA storage. As stor-
age life of oriental melon was calculated by regression equation between visual quality and days in
storage, that was longer 8 days in heat treated than control. Consequently, heat treatment that was mild,
38°C and long period, 48 hours, executed before storage, sterilized surface alleviated chilling injury and
lengthened storage life in oriental melons.
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Fig. 1. Changes in fresh weight during storage of oriental
melon fruit at 3°C as influenced by heat treatment. Vertical
bars represent £SD from the mean (n=5).

*Cont : Non-heat treated oriental melon fruits.

Heat : hold 48 hrs at 38°C chamber (R.H. over 90%).
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Fig. 2. Changes in carbon dioxide(CO,), ethylene(C,H.,),
and acetaldehyde (CH;CHO) production during storage of

oriental melon fruit at 3°C as influenced by heat treatment.
Vertical bars represent £SD from the mean (n=5).

CH3CHO production

fr

33k
o] 12°C AAAE 27)el= vl Ak, =3t dix
TE 3°Co] AT AR Fe R g
E=3l9d Aoz AlEEct. Kimmerer®d Kozlowski
(1982)8] Aol|A] ¥ ofe] FHe| 2EHAZ ol
E|3]=, ollghg, olE, ojilslekio] Whalao]
71ehRe AL o, 2~2eH AR la] ek
necrosis W& 3 PN ELH T =, eSS
necrosis B&o] 70~80%7} 2 W7k Aol A
AE Vet sisich 2 Agell AR 1gsiel=
T3} gzl BIs| oPHIE. LT3 =(CH,CHO)
o} Whgfo] o A2 12AEF Felido] a2
2EZAE WBIths S AR vehlle 30
th A5 oE Lu)dl= BAlEke A3 )7kEt
2ol =3, aRAEF B £ES Bt
(Fig. 2C). WloM= oAt @4& vepdtia shed),
Aexo] Bt wlE 20°ColA 393 AR Tl
H|-gol A AEFEA S EAE)] R A lE e
Hjgolre ot ELG S =0} olleke ke 27I%k
o sl S50 tKSchirra 5, 1997)aL 3t} o}E
ddF|=e] WAoo g B uix, 12X/t BT A
A3 ARE g3kl Aoz Rzt

Fxjg)el] <t Fejde] F4 wlet A% F W
3} Fde AR Ye, U4 AP AeE B, 1
22X} Y27 HIS) w9t o) 38°ColA 24
AZFEte] meAEE vehd ejade] e
(BAZFC) 2% 4, dlolE FA) Pt 129 ~E
gz FHo] $4do] 1 U ® Azdnt 1y
A AFYo) A B gz vlE)] 22T
N E=A SRAEITHTable 1). A= HAEzkeol 9
2l gubxo g SRl ofgdle] JPgoz B
H 0.5%2] FHEE20 polygalacturonase 59 HE

Table 1. The effects of heat treatments on internal quality, such as firmness, soluble solid, titratable acidity, visual quality and
storage life of oriental melon in final day(39 days) at 3°C storage.

Fi Soluble Titratable Vitamin C content(mg 100 g FW) a-tocopherol

irmness . e .

) N) solid acidity Flesh Peel activity of peel

Treatment* (°Brix) (% citric acid) €S el (ugsml™")
Initial  Final Initial Final Initial  Final Initial  Final  Initial Final Initial  Final

Cont 1942 147b  103b 89b 0.14la 0.095a 1342 1l4a 7.2b 1.9b 65.7ab 29.7b
Heat 185b 157a 11.8a 10.5a 0.146a 0.113a 13.1a 11.6a 7.6a 29a 71.0a 38.0a

“See Fig. 1.

¥5-Excellent, 3-moderate(marketable), 1-very poor unsalable.
*Means separation within columns by DMRT, at the 5% level.
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Fig. 3. Changes in visual quality during storage of oriental
melon fruit at 3°C as influenced by heat treatment. Arrow
point numbers, 32.9(cont) and 41.8(heat) were storage life
calculated by equation shown in graph.
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Fig. 4. The effects of heat treatments on electrolyte leakage
of oriental melon at 3°C storage. Vertical bars represent
+SD from the mean (n=5).

a4 8Ewke] At VA esled o= @Al
LT 45°CE 2oy AHEA|Rte] 1.5~347te =
Fol FE3F dA2] Ept JeRdA] askd A=
Helo} 53 o3t XEe 2 AdEAE Ve
Zogd dHA SlthBarkai-Golan, 1973; Teitel
5, 1991). £ Aolxes oo} ke uimA|ag] 2
ole] 7]& IXZ1(36~40°C: Hirose, 1985y &
B3] Zad 8% TPt dAENeER e
o} A% 3245 53 ASNE dssly] s
T 22elAM YAz Mejshe AR vlud AL
(38~40°C)lIA A712k2d W) H2lsk= Zo] &3
Hola} ALE ¥}

In e

¥ 2

A L2X]2(38°C, 48AKh= Feje] 2, Ak,
wiEl co] g5 a-tocopherol A4S =38 0H, 3°C
o] MAAES AAE 7 ok, dgdlaen
o EYHS| = dERS WA FAAFT g A
STt B2, Ax, 95, AF, BIEH C, a-tocopherol
A T WEE] A oM w2 S
stk B8] ALYIHEE ¢ + YE ol
Eifo] A ETolA Yo} eF 1A R ALY
a7 SlEeS & S U A2ABE A @
7= A7 2593 Alternaria roto] 2HAE oLt
T2ATE A SEYQ 39971A] Fully) wAE] ]
skom ojiyt F2d tigk ARLFE Al 3)AHA
o) ofahd Aol A TelA 8Y ol A=
Aotk Fe)o] A9 Axbd 38°Ce] whe a2l A
T EAEE FoEM Ahrav As| eskasiel

~141 -



G0} 7R de o AT

FAle] ¢ oRisigis, o[, oHELH|S|E, Alternaria
rot, ©}2-8=E 7, A48

14.

ol 2
—_ o

o
rar

. Abeles, F.B., PW. Morgan, and M.S. Saltveit. 1992.

Ethylene in plant biology. Academic Press, Inc. pp.
211-213.

. AOAC. 1995. Vitamin C(total) in vitamin prepara-

tions. AOAC Official Methods of Analysis 2:967.22.

. Autio, W.R. and W.J. Bramlage. 1986. Chilling sensi-

tivity of tomato fruit in relation to ripening and senes-
cence. J. Amer. Soc. Hort. Sic. 111:201-207.

. Barkai-Golan, R. 1973. Postharvest heat treatment to

control Alternaria tenuis Auct. rot in tomato. Phyto-
pathol. Med. 12:108-111.

. Eaks, LLL. and L.L. Morris. 1956. Respiration of

cucumber fruits associated with physiological injury at
chilling temperatures. Plant Physiol. 31:308-315.

. Hirose, T. 1985. Effects of Pre- and interposed warm-

ing on chilling injury, respiratory and membrane per-
meability of cucumber fruits during cold storage. J.
Jpn. Soc. Hort. Sci. 53:459-466.

. Hong, J.H. and S.K. Lee. 1997. Effects of postharvest

heat treatment on fruit quality and the incidence of
skin blackening during cold storage of ‘Niitaka’ pears.
J. Kor. Soc. Hort. Sci. 38:506-509.

. Kang, HM. and K.W. Park. 2000. comparison of

storability on film sources and storage temperature for
oriental melon in modified atmosphere storage. J. Kor.
Soc. Hort. Sci. 41:143-146.

. Kimmerer, T.W. and T.T. Kozlowski. 1982. Ethylene,

ethane, acetaldehyde, and ethanol production by plants
under stress. Plant Physiol. 69:840-847.

. Klein, J.D. and S. Lurie. 1990. Prestorage heat treat-

ment as a means of improving poststorage quality of
apples. J. Amer. Soc. Hort. Sci. 115:265-269.

. Kwon, H.R., K.W. Park, and H.M. Kang. 1999. Effects

of postharvest heat treatment and calcium application
on the storability of cucumber (Cucumis sativus L.). J.
Kor. Soc. Hort. Sci. 40:183-187.

. Leach, D.N., V. Sarafis, R. Spooner-Hart, and S.G

Wyllie. 1989. Chemical and biological parameters of
some cultivars of Cucumis melo. Acta Horticulturae
247:353-357.

. Lee, K.J., JR. Park, and S.W. Lee. 1974. Studies on

low-temperature and film-packing storage of oriental
melon. J. Kor. Soc. Food Nutri. 3:29-34.

Lester, G, L. Dunlap, and S. Lingle. 1988. Effect of
postharvest heating on electorlytic leakage and fresh

16.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

~142 -

YA

weight loss from stored muskmelon fruit. Hort. Sci.
23:407-409.

. Lurie, S. and J.D. Klein. 1991. Acquisition of low

temperature tolerance in tomatoes by exposure to
high-temperature stress. J. Amer. Soc. Hort. Sci. 116:
1007-1012.

Lurie, S. and J.D. Klein. 1992. Ripening characteris-
tics of tomatoes stored at 12°C and 2°C following a
prestorage heat treatment. Scientia Horticulturae
51:55-64.

. Lurie, S., R. Ronen, and B. Aloni. 1995. Growth-regu-

lator-induced alleviation of chilling injury in green and
red bell pepper fruit during storage. HortScience
30:558-559.

Lee, S.G., D.M. Kim, S.W. Park, Y.J. Yang, S.J. Choi,
J.G. Kim, Y.M. Park, and Y.S. Hwang. 1996. Posthar-
vest Physiology of Horticultural crop. Sunggun Pub-
lish. pp. 106-112, 185-187.

Mayberry, K.S. and T.K. Hartz. 1992. Extension of
muskmelon storage life through the use of hot water
treatment and polyethylene wraps. Hort. Sci. 27:
324-326.

McCollum, T.G, S. D'Aquino, and R.E. McDonald.
1993. Heat treatment inhibits mango chilling injury.
Hort. Sci. 28:197-198.

Meir, S. and W. J. Bramlage. 1988. Antioxidant activ-
ity in ‘Cortland’ apple peel and susceptibility to super-
ficial scald after storage. J. Amer. Soc. Hort. Sci.
113:412-418.

Mozafar, A. 1993. Plant vitamins. agronomic physio-

logical, and nutritional aspects. CRC press. Florida.

pp. 291-321.

Park, K.W., H.M. Kang, M.H. Chiang, and Y.S. Kwon.
1995. Effects of soil moisture content according to irri-
gation methods in culture on storability of cucumber.
J. Bio-Environment Control 4:74-79.

Porritt, S.W. and P.D. Lidster. 1978. The effect of pre-
storage heating on ripening and senescence of apples
during cold storage. J. Amer. Soc. Hort. Sci. 103:584-587.
R.D.A. 1993. '92 Agriculture and livestock criterion
profit. p. 10-13. Press of RDA.

SAS. 1985. SAS/STAT User's Guide, SAS Institute,
Inc., Cary, North Carolina.

Schirra, M., G. Barbera, G.D'Hallewin, P. Inglese, and
T. La Mantia. 1997. Storage response of cactus pear
fruit to CaCl, preharvest spray and postharvest heat
treatment. Journal of Horticultral Science 72:371-377.
Seymour, GB., J.E. Taylor, and GA. Tucker. 1993.
Biochemistry of Fruit Ripening. Chanpman & Hall.
London.

Shin, Y.S. and W.S. Lee. 1997a. Effect of root zone
warming by hot water on rhizosphere environment and
growth of greenhouse-grown oriental melon(Cucumis
melo L.). J. Bio-Environment Control 6:103-109.



S8 & 1A} Aole] AL Bash ARE Pl Pl G

30. Shin, Y.S. and W.S. Lee. 1997b. Effect of root zone

31.

warming by hot water on fruit characteristics and yield
of greenhouse-grown oriental melon(Cucumis melo
L.). J. Bio-Environment Control 6:110-116.

Sin, GY., C.S. Jung, and K.C. Yoo. 1991. Effects of
temperature, light intensity and fruit setting position on
sugar accumulation and fermentation in oriental melon.
J. Kor. Soc. Hort. Sci. 32:440-446.

32. Snowdon, A.L. 1991. A Colour of Atlas of Post-Har-

33.

34,

—143 -

vest Disease & Disorder of Fruit & Vegetables Vol. I1.
Wolf Scientific Ltd. London. pp. 12-51.

Stewart, J.K. and J.M. Wells. 1970. Heat and fungi-
cide treatments to control decay of cantaloupes. J.
Amr. Soc. Hort. Sci. 95:226-229,

Teitel, D.C., R. Barkai-Golan, Y. Aharoni, Z. Copel,
and H. Davidson. 1991. Toward a practical posthar-
vest heat treatment for ‘Galia’ melons. Scientia Horti-
culturae 45:339-344.



