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Comparison of Storage Temperatures and Effects of Modified Atmosphere
Film Packaging on the Postharvest Quality of Seedless Watermelon
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Abstract This study aimed to investigate the quality changes of seedless watermelon during storage to determine the
optimal storage temperature and to identify suitable plastic films for extending shelf life to promote exportation. Seeded
watermelon (cv. Dangdanghan) and seedless watermelon (cv. Seedless) were stored at 2, 4, 10, and 25°C under 85-90%
relative humidity for up to 40 days, and changes in weight loss, firmness, stem-end browning, water-soaking symptoms,
and freshness index were evaluated. As the storage temperature increased, quality deterioration progressed more rapidly,
and water-soaking and softening occurred earlier at temperatures above 10°C. In contrast, storage at 4°C resulted in the
slowest decline in firmness and water-soaking symptoms, maintaining marketable quality for up to 40 days. However,
chilling injury occurred at 2°C, leading to an increased water-soaking index. Therefore, 4°C was determined to be the
optimal storage temperature for seedless watermelon. To extend shelf life, the seedless cultivars ‘Seedless’ and ‘1%’ were
packaged with various plastic films. The functional film containing zeolite and perlite effectively suppressed water-soak-
ing symptoms and reduced firmness loss compared to the control. Although the specific mechanism through which the
functional film interacts with watermelon tissue to produce these improvements remains unclear, it effectively delayed
overall quality deterioration. This outcome indicates that the film has practical potential for long-term storage and dis-
tribution of seedless watermelons, particularly for export-oriented supply chains.
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Fig. 1. External and internal morphology of the seeded water-
melon ‘Dangdanghan’ (control) and the seedless cultivar ‘Seed-
less” and ‘il percent’ used in the experiment.
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Table 1. Packaging treatments and film characteristics for seedless watermelon

Thickness
(nm)
30
20
35
25
30
35

Micro
perforation

Oxygen

No. transmission (OTR)

Treated film type Basic material composition

Control (non-packaging)
LDPE
HDPE
Perforated A
Perforated B

LDPE
HDPE
LDPE + Nylon multilayer film, perforation rate 2.5%
LDPE + Nylon multilayer film, perforation rate 3%
LDPE + Nylon multilayer film, perforation rate 4%
LDPE + mixture of perlite and zeolite

9,000
7,000
12,000
7,000
6,000
8,000

O\Ul-bb)l\)'—‘

Perforated C
Functional film(prototype)
1,100x1,000mm

7

Film size :

LDPE

Functional film

Perforated A Perforated B Perforated C

Film type

HDPE

Fig. 2. Packaging treatments of seedless watermelon using six types of plastic films (LDPE, HDPE, perforated A, perforated B, per-
forated C, and functional prototype film with PGT+ETZ), applied as inner or outer packaging in corrugated boxes.
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Fig. 3. Scoring scale for peduncle wilting index of watermelon during storage: 1 = very good(no wilting), 2 = good(slight wilting with
initial browning), 3 = poor(approximately 1/2 of the peduncle browning), and 4 =very poor(completely wilted).

Fig. 4. Scoring scale for water-soaking index of watermelon flesh during storage: 0 = none, 1 = trace, 2 = slight (<10%), 3 = moderate

(<30%), 4 = severe (<50%), and 5 = very severe (>50%).
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(A) Seeded watermelon '‘Dangdanghan’
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Fig. 5. Changes in firmness of watermelon during storage at different temperatures: (A) seeded watermelon (cv. Dangdanghan) and (B)
seedless watermelon (cv. Seedless). All values are presented as the mean + SE (n = 5). Means with the same letters are not significantly
different according to Duncan’s multiple range test at p <0.05.

(A) Seeded watermelon '‘Dangdanghan’

(B) Seedless watermelon 'Seedless’
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Fig. 6. Changes in peduncle wilting score of watermelon during storage at different temperatures: (A) seeded watermelon (cv. Dang-
danghan) and (B) seedless watermelon (cv. Seedless). Peduncle wilting score: 1 = very good, 2 = good, 3 = poor, and 4 = very poor.
All values are presented as the mean + SE (n = 5). Means with the same letters are not significantly different according to Duncan’s

multiple range test at p < 0.05.
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(A) Seeded watermelon 'Dangdanghan’ (B) Seedless watermelon 'Seedless’
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Fig. 7. Changes in water soaking score of watermelon during storage at different temperatures: (A) seeded watermelon (cv. Dang-
danghan) and (B) seedless watermelon (cv. Seedless). Water soaking score: 0 =none, 1=trace, 2 =slight (<10%), 3 = moderate
(<30%), 4 = severe (<50%), and 5 = very severe (=50%). All values are presented as the mean + SE (n = 5). Means with the same letters
are not significantly different according to Duncan’s multiple range test at p <0.05.

(A) Seeded watermelon ‘Dangdanghan’ (B) Seedless watermelon 'Seedless’
5 —e— RT
10°C
4°c
o 4 2°c o
o o
Q Q
(7] (7]
83 2
[ ]
f= c
e 2] o ?
o t @
1 a '8
b
141 — o
c c
c
0 ‘ . . . . 0 . . : : ‘
0 10 20 30 40 0 10 20 30 40
Storage duration (day) Storage duration (day)

Fig. 8. Changes in freshness score of watermelon during storage at different temperatures: (A) seeded watermelon (cv. Dangdanghan)
and (B) seedless watermelon (cv. Seedless). All values are presented as the mean £ SE (n=5). Means with the same letters are not
significantly different according to Duncan’s multiple range test at p <0.05.
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(A) Seedless watermelon 'Seedless' (B) Seedless watermelon ‘il percent’
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Fig. 9. Changes in firmness of seedless watermelon cultivars ‘Seedless’ (A) and ‘il percent’ (B) during storage at 4°C using different
packaging materials (Control, LDPE, HDPE, Perforated A—C, and Functional film). All values are presented as the mean + SE (n=
5). Means with the same letters are not significantly different according to Duncan’s multiple range test at p < 0.05.
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Fig. 10. Changes in water soaking score of seedless watermelon cultivars ‘Seedless’ (A) and ‘il percent’ (B) during storage at 4°C using
different packaging materials (Control, LDPE, HDPE, Perforated A—C, and Functional film). All values are presented as the mean +
SE (n=15). Means with the same letters are not significantly different according to Duncan’s multiple range test at p <0.05.

L 2=}

SR e¥odth. Agle St A=) < AsAl
T 4°C A4 Bt A R wEt Ax £A4 A
et thEF(Control)e 40 A 7175
, XS A TES fAkE
45

3L %

E’ =

o

(=13
=

RAEN-T
!

A= H7F
el w} =313
HATHFig. 10). W
o}, A =g} ¢

3}, BE AN A
A7k AAH o Z7Nehe

4 % NI Aol B

o

o

Mo Ml ox

HAE T FF BT 4°C A% &% 23A9 T7 w
2 73 Aol zolE YERTE ti&F(Controly= A7
404zl 7HE =2 3 AFE JERfloH, o)& H)x
7 dElellA AR o] AulA oz wEA s 2
2 Ak v, 2 HEellMe A 2o
izl His| =2lA|, 53] 71548 d5 ATt 7P B

T AE FAE olHd A= 7158 el

PgH o 2Aslel 35 W AEY wls) %
EL o) Mo et



210 E010 -0l - AZe - zlalm
FREMAP )] 282 B3l FIsh SHEny B

5
HATHI), Qo)) A9 xFAFe| FF, FA L F
Fraayel wElk 7-200C Wl Aol gl
0.5-1% FE7HA] SRR AY 2:3%H2 FoAle Ael7h
ERskom, ol A Adeo] el Fa Aujagldd
& HofErh WEuke 12°C A% 2ol IS (40%,
60%, 80%) 7ol e} T tage] o)zt oF 7-17%7F
2] BAETE Z9)E 003 mm PE ZEOZ 4310 4°C
oA 1027 CA ZAH]OIH (AFA 5% +0]Abaleka 12%)=
AGSAS Wl THEAES 0.6%=Z, 272 2y ZH)
ool A AT 13%9] FHAEC] Bls| Ank o]st=

MR

=

Egol ofs) 4 Fabge] wiolzl Hlo] A

2 M0, ojgid ARse BT A % 7

w7} Hy] 4 2 wek oheh 4 P 540 o
1

N

Ay 9 FEAY FE 521°C, 75% RHeA Bize] g

% TEFEEE] 1% 7]

2319tk Ozdemir 5

WoEg A B fE F el AEE] 1% olEds
p=h

Aol Asteh YA Aratjo

2

Neto 59 4h2(22-26°C, 52-60% RH) A& 2195
uke] FHhago] 3.8%0 galon, e gz 9
A A

4 glol AEEE FAEITL Basint. & AE
o)X 25°C F-29] 2ol 408 AN FHLLES oF
5% o= Jepgton, o] wf 9z Fuj= HEEA o
o} Neto 59| Azte} UX|3I%ict. Ertirk Candir 5'9&
0£05°C, 90+5% RH ZZo|X % 2 PH= upe
2197 A% A3, 2E Aol FHEAaE0] 1% 1
o2 - yitky Buslud. ol AL Js §
7o) 3ot tf7] 7re] FIUAE Haslele FAHS o
AslaL, ddER] ¢ 2713 Al (intact fruit)= A= o]
H3je] S8 ¥} 4] 44 Az sAsch @
S HAE 89l T U HE o
ok {5 Fuke RS FEtEg oh B
FHAaES B0, o= & (rootstock)e] /9%
5 583} Y (scion) 22 74| el 4
o st Qe A Wl i fAlse] e A
HIHATD. oM e fEEE o 5ol oF 95% ©f
ol FEROH, HIFER Al AFA EFou 54
EFEo] gl Al g AYoA AgHH o= o] Fofx|aL
Atk FEHEz|o] AA FFE AR 71t 5 THERE=
FIFE mAA U,

=
o] Bae AAs Fef uk A AR W2 F

i,

Aoy 4z
O
T
>,

[

[

BN .|

-

@
i)

=%t - 8wk St 2 gstsl Al

Baeel dolozs AY B4 AL ag 24, it
Swle) p2E SYEAS H, % 1FAE)S E 5
vk, 4=H] FF 3 A 43} A
o PlAE Gl i BaEdo?), Fut sale)
A 3 w8 T AP Aue U GFe obg n

w8 v} gl

I
z
3

°

!

3

©

H
N,

:J_l
>

i)

T899} A=A 3Th Al 5V AUYE F9Hcv. Crimson
Sweet)Z} A= F8Hcv. Seedless RedyS 10°C, 85% RH
oA 219 AAsE A3, F FF EFeA A= 9 SSCrt
sl o, Agle kel A At £t fojRew
ok Bysiginh B3 59 A7ES A% S gk
548 o83 vinly 5485 Fal Agle kel A wst
7b 9 ehisiAl APEia AASIEY. i gk =W
ol A, Perkins-Veazie?t Collins'’= A& <=2H(cv. Summer
Flavor 800)3 A §l= F8H(cv. Sugar Shack)S 2°CollA]
A A, 2= ghrol 24 6%, 11% ZHAsiaL,
I FEES 7 13%, 1% B ole Ajle
Fato] A4 Akl thd FHeke 4 Jloy R /XY

e FEE 4TS HYS oHE, Agle el
7}

TEHEEH A fA 2 e AlEy g 9 5
A3 Aolo] w2 AS2, Maimunah Mohd Ali 5
o] HIg Mgl ko] 18h A 54 JAd.
ko] A A fell whE AR Apole wiadel 7
AT 24 32, 7R B, RS B 2 S5 it

Aol AWHAON), FAe] EAVL el A9 F A
sie 44 fuetks mae gk 2eh 208 24 2
FRD YA AAVES Teek o s WA 5
2 TP+ gom ol
Y, AEY 2o Gk BY T
Sick. w7k s

Aoz 98 AEUAE fEsY SR oF A= o

|

S U, vAE e ol FoEH 5o wis)
£ 7S ok - A3 A 24 A F
A AR 2 A B e va 58 58 o] /Me
A5 ot ot

33 MRiE fEe MY NF 2k
A= THHev. A=) A 5 BEEHS 2

—
(2, 4, 10, 25°C)2 BAg A3, 4°C A7 27X =



Vol. 31, No. 3 (2025) MIgl= el A ME2E

FEAA R 7P HA o2 AU o]’ A= 7]
Fofl HaE ARlE ‘i.-J A 543 fAkstAY, A
oA JIHE AS BT
Ali 572 ARlE R 10°C, 85% RH Z700M A%
SRS o, #7717kl gl wet Ax 7t $A
9] A= (C) 7 T7H 2 MAHAE) WS FEeH vEbt
T HAEgith oo Hla] & AellAe 4°C A7olA
A% A8kt ulg- eRteilon, 4047 = AlEeld
sh7h @AsA] ot AEAdel AT ol AREE
71E A7EY W AR, A2 o] Mxd RaEas
o] E& oAlste] 27 dstE AT Ao sAET)
Saftner Y& A¢l= 48k(cv. ‘Sugar Heart’)S whole
fruit JEIZ 20°ColA] 7-14U7F e A=, 29 Fuu
5 Azt glo] o AT AeE ARSIt B
ST & Am9] 25°C A 2= A7 20973 H-E
A% et —*ri“a‘ﬂ*‘ol TR vehgtor, A E A4
P% 3] grolx] d2oMe] A7 7hs 717ke] AgHE o]
ATk whA 40CoM = 40‘?:_17L ATl e A= A
7b HEQ3) ol E fAEHY. web Agle ke
FAMEAE 10°C o]ate] SAoA =A FA =, 25°C
oPFlME TFEE SIS AIE W i Edo] T
o] F4 Aslrt 2710l zleE= AoR Tt Yau 57
gl= ek 28°C, 70-80% RH ZHOM Age 4
oyl F43] AslEo] 25
7Fssital aiieh. ke Ml EEHE Y
dlof wkgste] st 9 p3lo] P & Q)
730 2k, A s % gl #grt 5ot
Maimunah Mohd Ali 5%& AglE —’F‘ﬂ% 10°C0ﬂ*1
As A3, 38 (water soaking) 7
o JYHATL Bsith & Aol E 0°C Z%HL
o] FHHfoN 3 A7t Flo] Aot 4°C A
gollis 3 o] AAEHAL, 2°ColM = A2As =
1%k #xlo] 238]8 FUlslTh. WA Ajle kel F
£ 4°CE AGHH, o] Jeong 500 B3
5°ColA e Fdo] 7P frsivhe Adet dAIgT
L BAnEAlTE e AeodlA Alzte] gl m
2} STl o, 4°C AolA s St 7P ehvtst
9t} o]= Kader SVo] A3+ Fute] A Xﬂ’é}%E(lO-
15°C)E Tt B EoM e, FHEE(85-90%)5 F3s]
AT AT SR At 7}v—ﬂ~ nejz,
AnHoz B ATl FE s FYUL(S 2%),
e Ankg A, 2L
T A A 7€ ARt
F4 fA 717e] AE F AASS HERITE o= A&
(4°C) 745(85-90% RH) 3AolA 9] F4F JA)|, 29
W R T, 2 Al dAleA o] Ee] 5]

ﬁ

7 EX]O] lz

mJ
gL
N
N
offt
>

>_]ll
g
Bl

pis

MA Z2 & gut 4+ 211
ooz g3 AxE HAt),

et A= FUY F3 8 ot i 5 T

A= A& 7Fsdol =ol 7189 dEoly 3F 5 <A
A5 & AlA TAR A7 g &

34. .44 £ oy &Y A2 X MARE B 21t

FRARFe 7 g 274 old dde] F2H st
sh4 23 2pge] Avkw WA WA, oD (ethylene)
of Wil A4 71 = 9fdH Aol ol 35 W Al
2 F3 &2 (polygalacturonase, pectin methylesterase
5)9 98 2 BHo] FAh. olels Eh BH S
A g Jjek AEY sl 93E BE fuslel
A 7+ A@40] ksl 2o] LsalAln. olsh B
off, A F A= A2 2EH2(cold stress), 71A%
:/‘E}b]', u%] T;Ly_{j@_ ’—S‘E %ﬁ{—‘ ]Etﬂ—_o,] :,L}_;G o};ﬁ}dg Z{
3IA1A EAd4FAF (reactive oxygen species, ROS) A4S
23t} o]z 28] AEur xFe] akdl(lipid peroxi-

dation)’} Yojuin, o Bajrdo] Zrlsle] Hafjd @ £7
o] ME JF-Z FEFE. FEH FE2 AE 1 T
(intercellular space)l] Z2To] & ol WEETSE x|
Z(liquid layerys FA3PH, ol= <laf <A+ A%}}_Z}o]
6:]/&541—4_ 1:1:‘5]- _Lx]— LH_,_,] 57]/110] 1/1—7,]14_ HH%O]
AFA £ A5, W BYD 53719 A%
(condensationy’} A|AEA] B3l 7o) EFHHo] 27 &

4

\

F

iz A G 309 o] ol Atk OlAT £ 5

e ATE £ PR FR ol5S FAsl] £PA

BE ST + A, P, AT R FA) F
= o

23 qRE sle BHC)] FET A5, Az 9
ElXH(polysaccharide) 7+ x4 3 (cross-linking)©] <Fs}=] o]
AE 7 Afo] =&AL, o2 Qs 237 B3o} £3
o] Folrg ),

F Wanli You 529 WS WE(Cucumis melo var.
cantalupensis) A& A 1% CaCl, 2|7} FHIFS
A3 Ase Basks Azl FAZAe) g

o] iz tiH] °F 46.5% A4St oH, ROS F4o] o
AL A8 84 (SOD, APX, CAT, POD)2| &4o] =
7¥ekdnt. B3k CaCl, M7t nEF=go 72 348 ¢
§]—3}_’ QEFG214Fd 2 (pentose  phosphate pathway, PPP)
#¥E G4(G6PDH, 6PGDH, NADK, NADP-ICDH)®] &
/& Z43lo] NADPH A3S X0 =2H s &4-%
BAAATAL S5}, olgt Aie TR Ye] ded
T FF Aol oEt AlxE W sk Bt dAlE
Ag]a E39E BoEr) o3t ke FRde] B

@ SR 57 ol ohlel AE W) Msly Badd o
A Aeld Y BeAFR, SR of WAL Zo]

¢



212 ZAON - OIFHt - ZFE - Zhalm

Aelrell A 3

2L, %6‘1 Ps58E ATE A

Eperlieyt 24 ] 5234 717 4 adeen
Aol sk Wkl Agolols 4y dvld
Aol 722 o o

ON

2ol BF SEE B, BAIEE o FA
B9 4R §UE SYOR WY 459 348 o
TRV, olelat B Age fut 3g U S olEE Q)

o
SPATIAL ARt 4S5 dstele] 3 BAS AdAR]

og saE,

o
O

g

oot
Uy
)
[
o m
tJ i)
-
4
_u b
o
ol
ol
r &
b3
Of
N
o J
of o
o
2
_l?d
o

FHHev. WEFAA)— 2, 4, 10, 25°c°l 243 85-90%
EEodlA 40247FA] At Fatas, A%, A9t
A&, A E A5 AR AdeErt =2
%é Asl7b wEA] [YEAL, 10°C o delrs
b Aslrh 2716 HAYSISITE WA 4°C Ao A=
ok =3 ol 7P mtste] 409714 33
St 2°C AgolM= A2l 7 dAste] 3
257t STV wEA Ajle Fake] A4 A e

q
O
4°CE PRI AR Sl R571% AL 915l A

ali 022 e

tlo oN, md -y

Fioret jﬂi )
NG 'b’
_oT

(2
3

Selzvsl AVAE’ FEE TlFE Feoy 5] 14
& A3, AgelEs) Belol=s FaT 714 BES
2A2) Pl va £ WAL AL A S8
AT old@ A G 7154 eow AW
Aol st offl WAVZOE AEE so] Ve 2

el ] & 5 ot F4 Mske AAA7led &
seolol] FF el B7) AF Fol AgHo= B
2 7Psde AN & 5 ik

A =2
FE2ATH A4 (RS-2024-00439032)01 2

2 s
on) s ATAEA Al WEEL,

2
3 =]

ot

A

+

o3

e

O35
JF?

1. Kader A.A. 2002. Postharvest Technology of Horticultural

jo_ll

e |

. Mehrweg S.1.,

0%
okl
EKl
ok
Hl
kel
02
&
o
Pl

elKers . O
- Ell_'g} [LLR

Crops, 3rd Edition. University of California Agriculture &
Natural Resources, Davis, CA, USA. Publication 3311. pp.
532-534.

. Innocent K. and Matenda R. 2018. Postharvest technology

and value addition of watermelons (Citrullus lanatus): An
overview. J. Postharvest. Technol. 6:75-83.

. Mao L., Karakurt Y. and Huber D.J. 2004. Incidence of water-

soaking and phospholipid catabolism in ripe watermelon
(Citrullus lanatus) fruit: induction by ethylene and prophylactic
effects of 1-methylcyclopropene. Postharvest Biol. Technol.
33:1-9.

. Saftner R., Luo Y., McEvoy J., Abbott J.A. and Vinyard B.

2007. Quality characteristics of fresh-cut watermelon slices
from non-treated and 1-methylcyclopropene- and/or ethylene-
treated whole fruit. Postharvest Biol. Technol. 44:71-79.

. Ali M.M., Hashim N., Bejo S.K. and Shamsudin R. 2017.

Determination of the difference on color changes of watermelons
by laser light backscattering imaging. J. Food Sci. Technol.
54:3650-3657.

. Jeong J.H., Kim J.H., Lee E.Y., Cho S.H., Kim H.G, Song

E.J. and Seo K.W. 2024. Comparison of changes in quality
characteristics of seedless watermelon according to storage
temperature. Proceedings of the 2024 Autumn Conference of
the Korean Society for Horticultural Science, Changwon,
Korea. p. 375.

. Yau E., Rosnah S., Noraziah M., Chin N. and Osman H.

2010. Physico-chemical compositions of the red seedless
watermelons (Citrullus lanatus). Int. Food Res. J. 17:327-
334.

. Ali M.M., Hashim N., Bejo S.K. and Shamsudin R. 2017.

Quality evaluation of watermelon using laser-induced
backscattering imaging during storage. Postharvest Biol.

Technol. 123:51-59.

. Ali M.M., Hashim N., Bejo S.K. and Shamsudin R. 2020.

Correlation between physicochemical changes of seeded and
seedless watermelons during postharvest storage. Int. J.
Postharvest Technol. Innov. 7:73-86.

Pelka M., and Kreyenschmidt J. 2013.
Determination of spoilage levels of fresh fruit and vegetables
according to the type of packaging, Evaluation Report.
University of Bonn, Fraunhofer Institute for Material Flow
and Logistics and Cold-Chain Management Working Group.
15:1-34.

. Lee J.S., Kim G, Kim H., Jeong D., Chei D.K., Chea Y.R,,

Park M.H., Jang M.S. and Hong Y.P. 2021. The effect of
packaging and storage temperature on quality changes of
'White Dadagi'cucumber. Korean J. Packag. Sci. Technol.
27:115-121.

. Park HW., Kim Y.H., Lee S.A. and Kim Y.M. 2007. Effect

of storage temperature and ESP packaging container on
quality changes of cucumber. Korean J. Packag. Sci. Technol.
13:5-8.

. Aratjo Neto S.Ed., Hafle O.M., Gurgel Fd.L., Menezes J.B.

and Silva GGd. 2000. Quality and postharvest shelf life of
crimson sweet watermelon marketed in Mossoro. Rev. Bras.



Vol. 31, No. 3 (2025) MIgl= el A ME2E

Eng. Agric. Ambient. 4:235-239.

. Ozdemir A.E., Candir E., Yetisir H., Aras V., Arslan O.,

Baltaer O., Ustiin D. and Unlii M. 2016. Effects of rootstocks
on storage and shelf life of grafted watermelons. J. Appl. Bot.
Food Qual. 89:191-201.

. Candir E., Ozdemir AE., Yetisir H., Aras V., Arslan 0.,

Baltaer O. and Unlii M. 2021. Effects of chilling injury,
physical and biochemical changes on grafted watermelons
stored at low temperature. Hort. Stud. 38(2):71-84.

. Han M.S,, Lee J. and Kim Y.J. 2025. Effect of controlled

atmosphere containers on maintaining the quality of fresh
korean agricultural products. Korean J. Packag. Sci. Technol.
31:65-76.

. Perkins-Veazie P. and Collins J.K. 2006. Carotenoid changes

of intact watermelons after storage. J. Agric. Food Chem.
54:5868-5874.

. Kim N.K., Chang Y.H., Yu S.P, Ha K.J,, Je H.J., Hong K.P.

and Lee S.D. 2015. Storage characteristics of watermelon
before and after removing the T-shaped stalk. Food Sci.
Preserv. 22:159-166.

. Kwon J.K., Kweon GB., Kang K.H., Choi Y.H., Kang N.J.,

MA o gt A 213

il
I
F&l

Lee J.H., Jeong H.J. and Park J.M. 2005. Effect of different
rootstocks and double grafting on the fruit quality and
withering occurrence of greenhouse watermelon. Kor. J.
Hort. Sci. Technol. 23:382-387.

20. Quandoh E. and Albornoz K. 2025. Fresh-cut watermelon:
postharvest physiology, technology, and opportunities for
quality improvement. Front. Genet. 16:1523240.

21. Linke M. and Geyer M. 2013. Condensation dynamics in
plastic film packaging of fruit and vegetables. J. Food Eng.
116:144-154.

22. Hurtado G and Knoche M. 2022. Calcium ions decrease
water-soaking in strawberries. PLoS One 17:¢0273180.

23. Madrid R., Valverde M., Alcolea V. and Romojaro F. 2004.
Influence of calcium nutrition on water soaking disorder
during ripening of Cantaloupe melon. Sci. Hortic. 101:69-79.

24. You W., Zhang J., Ru X., Xu F., Wu Z., Jin P, Zheng Y.
and Cao S. 2025. CaCl, alleviates water-soaking disorder by
attenuating mitochondrial oxidative damage in fresh-cut
cantaloupe. Food Chem. 493:145967.

37 2025.10.13 / AAFSE: 2025.11.14 / AAEAG: 2025.11.20



	*Corresponding Author: Yoonpyo Hong DTAAS Co. Ltd., Seoul city 06735, Republic of Korea Tel: +82-10-3327-6124 E-mail: hongyp0113@naver.com
	씨없는 수박의 적정 저장온도 및 MA 필름 포장 효과 구명
	조미애1 · 이한나2 · 정주형3 · 김신백4 · 임희택5 · 박미향5 · 임은화5 · 홍윤표6*
	1세중그룹 CXL 바이오센터 2단국대학교 농생명자원학과 3전북특별자치도농업기술원 과채류연구소 4㈜디타스 5한국농식품유통품질관리협회 6㈜마켓바이오

	Comparison of Storage Temperatures and Effects of Modified Atmosphere Film Packaging on the Postharvest Quality of Seedless Watermelon
	MiAe Cho1, Hanna Lee2, Ju-Hyung Jeong3, Sinbad Kim4, Heui-Taek Lim5, Mi-Hyang Park5, Eun-Hwa Lim5, and Yoonpyo Hong6*
	1CXL Bio Center, Sejung Group, Chungju city, 28220, Republic of Korea 2Department of Environmental and Resource Economics, Dankook University Cheonan Campus, Cheonan city, 31116, Republic of Korea 3Fruit and Vegetables Research Institute, Jeonbuk Sta...
	Abstract This study aimed to investigate the quality changes of seedless watermelon during storage to determine the optimal storage temperature and to identify suitable plastic films for extending shelf life to promote exportation. Seeded watermelon ...
	Keywords seedless watermelon, storage temperature, film packaging, water-soaking, freshness index
	서 론
	재료 및 방법
	결과 및 고찰
	요 약
	감사의 글
	참고문헌







