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Abstract

This study was conducted in order to evaluate the effect of postharvest ripening periods and packaging methods
on maintaining the quality of fresh-cut winter squash. Winter squash (var. Bouchang) was ripened at 22°C for
1 or 2 weeks after harvest. The samples were washed in tap water, sanitized in 100 pL/L chlorine water, peeled,
and cut into 16 parts. Samples were then vacuum packaged or non-vacuum packaged in 80 um nylon/polyethylene
(Ny/PE) films and stored at 5°C for 21 days. Results indicated that different postharvest ripening periods affected
gas concentration, firmness, off-odor development, color, and overall quality of fresh-cut winter squash. Samples
treated with 2-week ripening periods maintained quality with higher redness value and soluble solid content (SSC)
and lower CO; concentration and off-odor development compared to samples treated with a 1-week ripening period.
Non vacuum packaging was effective in increasing visual quality and reducing off-odor development. A combination
treatment of 2-week ripening periods and non-vacuum packaging maintained good quality with the lowest off-odor
development and the highest visual quality scores at the end of the storage period.

Key words : fresh-cut, packaging, quality, ripening period, winter squash

MoB

AxHo] FAREL LRl Al Hol S AlFshEA
871 3A F7kk oy 7E A T Ad, Bk 9
S22l Wtz sl HA FHo] HelAY vAYE F2
o] AT 4= ATH(1). 183t 2] AFLS TAHF 2
g PAREFTE YArEFA F2 AHFIH O FH 2o
ARk 4wl 8- AFES] AHIE ZT1ekaL Qe AA oItk 4l
Ho] FEO0 7 o]&H1 Y= FQ FAEL L8Ap) 7Y
T HlE AHE F e AyEgoF AP, dulE,
EnlE So|, 2g§o2E 45, 17, vhs, 3, I, A2
ol AREE I Stk ey Holle TEut o) 71
O o] 8E FEVXE AlXH] AFELZ AFES} HH

*Corresponding author. E-mail : kjg3@korea kr
Phone : 82-31-240-3650, Fax : 82-31-240-3668

A TeFRE Aarh AdHol e o] gEal Jlth
gouke A7 F& AFo s delAaL, 7PgA o
& gz edE SV Fart A Sk e
HAo] sl o] Bdsit By AsiA ol&
& 3l Aol gau eFol a7 o Ty
“@ouke) FEe wo17] A= ARt o s 8 &
FAAF Aol Bash, 28 F AT curing} F<0]
HA o AFE SOl GA FFelrt S48 5
Fa 7 sk, FrEvt SAY Mol EiFste] 7)Aol

golAl= EA17F Uehdt.

[e)

1l 1=
FgE o] AFEstE o] i, AdHe] EEgelA =
o|F= F2 10~18TA FF Iwi=a ok =y

: B!
QA A4S AFEA B Aae] erte] HEIG
o e 298 A8H0] F23 oA R T2 592

- 17 -



18 S A Z AR5 2] A2l A1Z (2014)

rr
on, M
o
find
X

2=#Y7 AYE =HA &
PAAH I A o|eE, o EYHSte|E T 3T =
A APz olFH LA o] Y= EA7E AUtk

270 FrkEe FEARAE Helixe AHES 7HE7]
<3 YAZ Q) AL AHE F QA 8o =4 wet
Al Aldgo] AlFY] FAFA7IT] A FEFS worg
23) 95H 59 FHAEA 9 5 77 41499
goE AT Al a3 98 it

259t Sl A AlxdEe] daHte] tigh A2 Lee
5@ °] piece, dice, slice, shreds 7= Ao & A4
Hol] @xute] F4S FH3IAIL, Lee 5(5)2 ascorbic
acid, citric acid, NaCl, MgCl, ¥7}1=S Al&-35te] A|Z3
Aol doute] gk F2S AT 18 ar Al
Ho| ©sute] Aok 77] 9l I e A F F4
HlE Y ATHE). T3 Tt AEFAE 93 &
g3 gglo] e AT ZE Gibe9} Lee(7)7} 28°C, 60~70%
RH %7104 1097} curing ¥ 12T AFLE7) danf
oH| 2~ FFY FAFA HX = FEFES B,
Lee 5(8)°] 200 uL/L NaOCl &7} @34t ‘5B ==
AR T FEEES Eolod a3y olgs Ruv) UiTh
Ty 214 3He]

m

N

©
N
N
o
2
sk
)
rr
of
%
9
ol
re
-
rr
-z
N
ol
(1
ol
©
&

A Az

A oA 78l 5 3 gant R 35S 7Y
sle] o] AFAZ 4535 T 2512 CollA 798 A
ZF71E ol&3te] 3T & T TR FFoE KA
WA 1, 25 5 3 AL A ARSI T dEu
Z o] 600+50 gQl AL AW
wEksle] A H3}kar, 231 100 pL/L 945 (pH 7.0)E 138
7t FA st A Aas AAHE o 1/8 7|2 st
87 2] &efo]2Z 80 um Ny/PEZE(20x25 cm) o] F&E
T R WexAgste] 5T AgstHr] FAS ZABHAT

A7 AdRe] dent T W 714240,

2 COy2 FE #EHO sepumeS 23 5 7F2= 547
(Checkmate 9900, PBI Dansensor Co., Ringsted, Denmark) S
o]-g3te] g3ttt Terte] Mo 74 AE o] Motk F
ok ol F¢F FE-S colorimeter(CR-300, Minolta Co.,
Osaka, Japan)E AH&-3te] 123] S35 F L, a, b 35S hue
angle [hue=tan" (bfa)] & W3}

4z, 2= ¥ pH &3

a8 Are daH o] duis 9= s F
31 AZe] F7F HE-S texture analyzer(TA-XT2-5, Stable
Microsystems, Surrey, UK)S ©|-8-3} =73} T} o] uf
Elx o] 2L 3 mm, A#E 8§ mm, £EE 3 mm/ secd
A& AHEskR o, 1 AR RE A5 7 E(firmness)
& No= Yegiglty. a8l davte] 7M8A4nE8E
(soluable solids content, SSC)-& TJAY Y =A|(PAL-1,
Atago Co., Tokyo, Japan)E Al&-3}e] &390 1, pHE
pH =7 7|(TitroLine Easy, Schott, UK)S A}&-3}3ith

AU AL

a3 Aldde] gsuke] IubAlg= 20 gof ©EHt
AZS F35ked 180 mLY] 0.1% Eit JES(pH 7495 713+
5 Z7](Lab Stomacher 400, Seward Medical, West
Sussex, UK)Z ©]& 230 rpm o2 187+ 723} st
a2)al E7F FEE @ o g AT v At e
Foll A&7 MG FH AE | mLSs AXZE WA
3M aerobic count plates petrifilm(3M Microbiology, St. Paul,
MN, USA)oll FF3ste] 35Tl A 48417 vjddt th
petrifilm plate reader(3M Microbiology)E ©]-&-3}] P&

Adde] st A T olF Al e BsH F2
W7h= 57e] FaE grRlel A% 3,7, 14, 2100 ANES
] h
Lopez-Galvez “5(9)°] ol €J3] s@AI9] M5 F(0
=31 1=081k; 2=5.5; 3=4%h 4=v¢ A3 stlom,
M 28 28k A | §lE Ao Fsich
Tela o FAe AR 14,219 F 59 HEE F
SFAG=T- F55 4=F 5 3=HF; 2= 1=olF W)
Brrsklem, e 32 AFAH AR sy
9,10).

>~
o=
o
oX,

o

ZXURO| J[H=N
e dadt A4 T 2 UlFe] 7ARAde A
ZA0l AL 0, X CO, & A4 2RHE 714 Z9



Quality changes of fresh-cut winter squash treated with different postharvest ripening periods and packaging methods 19

;ifo W“P ZAE A= 0,
2 © 0 kPaol| o]250m,
ole} W2 Co= A *7}%}04 A7 149 30 kPa©]’d
S5 thFig. 1). 2831 @3Eke] S 7)3tol| whahA]
7hzAge atol7F et A% 390l $4 25 A
E 0, 557} 247 kPaZ 15 ]9 127 kPaR T} T=7}
= FAHAL, Co, FEE #3717t HMJ 253 A7t
15 AR} WA Yepgth o] Ade 78 & 157 5
3t @5ute] 3EFo) 25 $5 ¥ vy oS =S
Aoz AAZIL. AAHe] Tk AR 7|Ax é%
AHS-SE TR FE 0] AT gol mEbA FA YEFS

o) 2 A3oA ARE-SE 80 um Ny/PE 252 T2 1%
o AME-E= AAFHEo] e JEOFT X R}
7k~ mEo] AW Fo] 0, F&=rF F43] HAskL, CO,
=57} 34 Zold Ao ZA Gibed) Kim(6)2] Aiolw
A8 gl A o] ©auke] XA whE
7}2238 B AGdAM e 82T XEg dlolEnt UE}
Wigled, BE 23 xgo] W8I R 0, =7} W
BBkl CO, 35w oA BE(11) g2 Bt
WE A7 Holl 0, F=7F 0 kPadl] ©|E23S Ao 2 F3
=N

l-kl =
024., I’IF

/ﬂ**ﬁiol Aie AY T TAHFY 0, $=7F 211,
CO, F57} olAH WA 9 oA Aol E50]
Hu 0, FE7F AUAAl WS A @7 EHA Y 5
S FANA FZol 2 FFE v AxHe] Fuke)
A MA 21L& 0, 5 2 kPag} C0, 515 kPag 7]

I JTH12). 2y AAl FEEAL e AR o] AlFlA
T 25 Rud APz Ho 0, B57F B, 00, B

25

20

8] 3 7 14 21

Storage time (days)

fFEEe 21s & F dtho,11). 181
5 2 AXH] ArF AF TF
WHe] 0, F%7} 0.5 kPa PITHO.Z Srolx|H o|HE =72
T2 01(13 14) §% 5 o|FEAS AAlsl 1 ﬁoﬂ*t =4

2 *‘U%ﬂ*i *WJ%Ol D}EH“’ A 7Y i E% LH‘I‘"]
SE7F0 kPacll 0|22 o] FEA I ol B

stRou 157 = A7) 27 SsRY o §438] Has)
o o]FH7F A F US FoE FAHAY AUk o]
ARE 27 T FAAA TFFo] =hou AldHol
71 & xSt Ao Biske M= 15 F5A
g ®Ho} S55Fo] ol 7401 HRloz AAHT :LFJ
AxHo] TEHke] CO, B A 790 20 kPaS ¥
U BES AREIE AubAR AW o] AAF zﬂfM
CO, 5% 10~15 kPa(11) ®Htl= iﬂ] Yeht 21430
dsute] 5] AT Bre & AR FHAS F
AT

Alf(Hunter L, a, b, hue)
A A FF T HAYL
821 F9] shueld], E}E ako] 7-5-

‘E’i JJ’ITJ A2 ZIgk QA S |

SRR 7] e 2 A7)7ko] AUAH o] LR A
Aol ZHAAE A ok AdHe] daEl A% F 259
A2 AW (redness) S WFEF= Hunter agk® A4S Uhe}
o] 9
o

o
=2
o

W= hue #O2 YERAITHFig. 2). 21419

A== A% 71 WU 15, 25 §< 2189 27] w9l
7}7}+9] 74, 9.6 Rt} 9teiA F7He YERRIL, $57

50

CO, (kPa)
R g B

[y
=]

0 3 ¥ 14 21

Storage time (days)

Fig. 1. Levels of O, and CO; concentration in fresh-cut winter squashes treated with different ripening periods and packaging methods

during storage at 10C for 21 days.

Each symbol is the mean of three replicate measurements; vertical lines represent SE. (O, 1 week+non-vacuum; 2, 2 weeks+non-vacuum)
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Fig. 2. Redness and hue angle of fresh-cut winter squashes treated with different ripening periods and packaging methods during storage

at 10C for 21 days.

Each symbol is the mean of three replicate measurements; vertical lines represent SE. (@, 1 week+vacuum, O, 1 week+non-vacuum; A, 2 weeks+vacuum; A, 2 weeks+non-vacuum)
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Fig. 3. Firmness and soluble solid content (SSC) of fresh-cut winter squashes treated with different ripening periods and packaging methods

during storage at 10C for 21 days.

Bach symbol is the mean of three replicate measurements; vertical lines represent SE. (@, 1 week+vacuum, O, 1 week+non-vacuum, A\, 2 weekstvacuum; A, 2 weeks+non-vacuum)

| ———

Aerobic plate count (log CFU/qg)

o] 3 Fi 14 21

Storage time (days)

Fig. 4. Changes in aerobic plate count of fresh-cut winter squashes
treated with different ripening periods and packaging methods
during storage at 10C for 21 days.

Each symbol is the mean of three replicate measurements; vertical lines represent SE.
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Fig. 5. Off-odor development in fresh-cut winter squash treated
with different ripening periods and packaging methods during
storage at 10C for 21 days.

Each symbol is the mean of three replicate measurements; vertical lines represent SE.
(@, 1 week+vacuum, O, 1 week+non-vacuum; A, 2 weeks+vacuum; A, 2
weeks+non-vacuum)
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Fig. 6. Visual quality scores of fresh-cut winter squashes treated
with different ripening periods and packaging methods after 14 day
and 21 day storage at 10C.

Each symbol is the mean of three replicate measurements; vertical lines represent SE.
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