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Abstract

The objective of this study was to investigate the effect of browning inhibitor and vacuum packaging on minimally
processed sweet pumpkin. The browning inhibitors were 1% of ascorbic acid, citric acid, NaCl, MgCl, and their combination.
For the minimal processing, sweet pumpkin was sliced and strip-cut followed by dipping in the solution of browning
inhibitor. Effective browning inhibitors for slice sweet pumpkin were ascorbic acid, NaCl and MgCI2, and those for thin strip
were combination and ascorbic acid. The hardness of minimally processed sweet-pumpkin repeated increasing and decreasing
and decreased in the final of storage. However the change pattern of hardness was different according to cutting method.
Magnesium chloride treatment was generally high grade on sensory characteristics. Sweet pumpkin treated with citric acid
was distinguished on carbon dioxide generation and oxygen exhaustion.
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Fig. 1. Weight loss in minimally processed sweet-pumpkin
during storage at 4.

a: slice, b: thin strip, *DW: distilled water, AA: ascorbic acid, CA:
citric acid, NaCl: sodium chloride, MgCl,: magnesium chloride, Combi:
mixwure of ascorbic acid, citric acid, sodium chloride and magnesium
chloride(1:1:1:1), The concentration of all browning inhibitor was 1%.



o
s
i
o
2

%

[

e

Egtol2s 94 AE7g d3u A AF F Az
H3le Fg 29 2ok AR 71ty A mel FXE7
AWz A% Frtet 2] AMHE P3¢ thE TEY
diss AR 27] dAHeE FhET A $1&
42 osle 7ASET) &elo)A9) AL ascorbic acide}
NaCl ¥ MgCh2 A& 771 713 %8 2 A aRE
L}EM RoH ciric acid2 M3 AS xR 48 &
W A4 3 F59 dg ¥ FEHAG. o) &
2 A48 AR E YT JATHS). zﬂéﬂﬂ
Skl AF 7t T Aize dsldiMe EEY 4
9} ascorbic acid7} 74 &3] 2 AE vehsioH
ojgdoz &9 AH&ES Yehrix: ¥ ol AF
A Al wASE B8 BH Ax A o3 dAFe
2 wagst Zrkstd Jdehde 8402 A% Fr)d =
HZ ) Sulfite BAEAZ AHA ascorbic acide E4 3 24
ol A quinones FYAAA F7] Whiol] inkSE vty
°2 Aajgte Bu@8)7t AeH WEEMWE 2 2
HE JepAch 9 citric acid®] A ©EEr TH 2
WA a77 22 gL Ao ‘«}E}‘;k‘:}

}

o>'r‘

i

Jim

®

=3
:
J

Slice m Oday after storage

O5days after storage
# 10days after storage
1 19days after storage
5 24days after storage

Degree of browning(%)
Q = N W & N Y N O

Control DW AA CA NaCl MgCls Combi
Treatment

@ Oday after storage

f15days after storage
# 10days after storage |
i 19days after storage |
& 24days after storage

Thin strip

Degree of browning (%)

Controt DW AA CA NaCl MgCls --Combi
Treatment

Fig. 2. Degree of browning in minimally processed sweet-
pumpkin during storage at 4T.
a: slice, b: thin strip, *DW: distilled water, AA: ascorbic acid, CA:
citric acid, NaCl: sodium chloride, MgCl,: magnesium chloride, Combi:
mixture of ascorbic acid, citric acid, sodium chloride and magnesium
chloride(1:1:1:1), The concentration of all browning inhibitor was 1%.

$ el Qokme 3 ¢
A3 238 Awst ke
A% AXDE 98 32 A=
aEN) zazio}ﬁu} ot Audl He g 23 B
&4 290l AAY g9 2o PR A R

\
ARE9. 531 IR AR AY P12 2ES A
t Zze] 24% Ushiglon #5E B2 AelNs

2e F3e uel A §7 A5 95z
2 459 £ ol Ang

= o
A3 AFE A

a
a Slice lmcontros oW CTY mca
35 . EBNaCl  @MgCl  @Combi

Hardness(kg)
~

Storage time(days)

b 4
LThin stri ®Contrel ODW |AA mcaA
ENaCl  SMgCl  @Combi

Hardness(kg)

Storage time(days)

Fig. 3. Changes of hardness in minimally processed
sweet-pumpkin during storage at 4T.

a: slice, b: thin strip, *DW: distilled water, AA: ascorbic acid, CA:
citric acid, NaCl: sodium chloride, MgCl,: magnesium chloride, Combi:
mixture of ascorbic acid, citric acid, sodium chloride and magnesium
chloride(1:1:1:1), The concentration of all browning inhibitor was 1%.
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Fig. 4. Changes of gas composition in minimally processed
sweet-pumpkin(slice) during storage at 4T.

a: O, b CO,, *DW: distilled water, AA: ascorbic acid, CA: citric
acid, NaCl: sodium chloride, MgCl,: magnesium chloride, Combi:
mixture of ascorbic acid, citric acid, sodium chloride and magnesium
chloride(1:1:1:1), The concentration of all browning inhibitor was 1%.
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Fig. 5. Changes of gas composition in minimally processed
sweet-pumpkin(thin strip) during storage at 4.

a: Oy, b: CO,, *DW: distilled water, AA: ascorbic acid, CA: citric
acid, NaCl: sodium chloride, MgCl,: magnesium chloride, Combi:
mixture of ascorbic acid, citric acid, sodium chloride and magnesium
chloride(1:1:1:1), The concentration of all browning inhibitor was 1%.

2 o

2% AAe R JATEP0) A3 v AFY F
A EAld uAe 9L ZAVEE7] Ysbe] ascorbic acid,
citric acid, NaCl, MgCl, ¥ o]59¢ EIXAE(:1:1D)S
gloj29) AAENE HAVFI daute Al JF
¢ F A2AF Rt ks Mg ©E A%
S-S EE AHETM Fvlkele AEE vehldle
Fgtol& M Al Bu AW7IE A U ZA JE
3 ascorbic acid H2]Fe A AlE M M S
Yepilen A% 109734 7P 88X 5
Bk AuAs] Ave sool2 Ay aSCOTblC
aCl 2 MgCL= Azl 17}, 8719 A9 4=
ascorbic acid’} 7} @aAHo|ch AA F 3439
e et glov HAEHor A Irlde
Zlol wid) A=yt Fastgon dd FHelo] wal
e Jehlo], Egtolxe Ae AXE W3 A

L3y Bx7t Frheke Ae % F Ay A7

ofj l—H )y

off L
N

ol ofi §L & oy
rok
o

4o O X o) ox E
fu o Wl o 2 b o)’
8 * o |
Z to o



10 FIAFAZFEAIA A10A AL (2003)

S dAAE Y A Ast gt AT Haot
T 93Htel 3F S AW ojakglekas) waje
citic acldS AT A+ 7P BgoH ojs Ah LR
T 7 = Jelgoh £8 ascobic acide] A$ AY %
Jole 3FE0] Egtou AR Trle 242 03 93
e 3%e JeiAdo

#AQ =
2 ATE 20013 FEF SPNENBALY Aol o
a o]0l Zoln A7l AP A =RV

S ALl

1 24 (1993) AEAES, 27, p.162
BEE (1998) HF9 A28, APE3HAL p.95

3. Heo, SJ, Kim, JH. and Moon, KD. (1998) The
comparison of food constituents in pumpkin and
sweet-pumpkin. Korean J. Dietary Culture, 13, 92-96

4. Charles, CH. and Harold, RB. (1989) Processing and
distribution alternatives for minimally processed fruit and
vegetable. Food Technology, 43, 124-127

5. Watada, AE, Abe, K. and Yamauchi, N. (1990)
Physiology activites of partially processed fruits and
vegetables. Food Technology, 44, 116-122

6. Hwang, T.Y., Son, SM. and Moon, K.D. (2002) Screening
of effective browning inhibitors on fresh-cut potatoes. Food
Science and Biotechnology, 11(4), 397-400

7. Gunes, G. and Lee, C.Y. (1997) Color of minimally
processed potatoes as affected by modified atmosphere
packaging and antibrowning agents. J. Food Sci. 62,
572-582

8.

10.

i1

12,

13.

14,

15.

16.

. Drake,

Weller, A., Sims, C.A., Matthews, RF, Bates, RP. and
Brecht, JK. (1997) Browning susceptibility and changes in
composition during storage of carambola slices. J. Food
Sci. 62, 256-260

SR, Fellman, JK. and Nelson, JW. (1987)
Postharvest use of sucrose polyesters for extending the
shelf-life of stored ‘Golden Delicious’ apples. J. Food Sci.
52, 1283-1285

Kim, B.S,, Hyun, N.U. and Nahmgoog, B. (1999) Effect of
pressure cooling for quality of “Tsugarw’ Apple during
Storage at different temperature. Korean J. Postharvest Sci.
Technol. 6, 371-375

Lee, K.S., Lee, J.C, Lee, JK., Han, KH. and Oh, M.J.
(2000) Shelf-life of red chili pepper on MA and CA
storage. Korean J. Post. Sci. Tech. 7, 139-144

Oh, D.H, Ham, S.S, Lee, S.Y., Kim, S.H. and Hong, J.K.
(1997) Effect of organic acids and packaging on the quality
of Aster scaber during storage. Korean J. Food Sci. Tech.
29, 57-64

Park, WP.,, Cho, SH. and Lee, D.S. (1998) Screening of
antibrowning agents for minimally processed vegetables.
Korean J. Food Sci. Technol. 30, 278-282

Lee, JB. and Choi, J.U. (1997) Effect of CA storage
conditions on the internal breakdown of fuji apple fruits
under CA storage. Korean J. Post. Sci. Tech. 4, 227-235
Sapers, G.M., Cooke, P.H,, Heidel, AE., Martin, S.T. and
Miller, RL. (1997) Structural changes related to texture of
pre-peeled potatoes. J. Food Sci. 62, 797-803

Moon, KD. (1999) Screening and application of antibrowning
agents for minimal processing of apples. Proceeding in
international symposium on storage and distribution of
agricultural commodities and their engineering approach by
Korean J. Post. Sci. Tech. 91-108.

(F4 20039 19 309, A9 20033 29 189



