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Abstract

This study aimed to evaluate the commercialized packaging status of tomato and paprika, and to investigate the
effect of different packaging materials on the quality of tomato and paprika during storage. Packaging statuses

were surveyed at a department store, wholesale market, and supermarket in Seoul, Korea. Materials used for packaging

tomato and paprika were cartons, polypropylene (PP), low-density polyethylene (LDPE), polystyrene (PS), and
polyvinyl chloride (PVC). Tomato and paprika were packaged by using corrugated boxes, Styrofoam trays, PP

film, and PVC film. The weight loss and hardness of non-packaged tomato and paprika were significantly different
after 48 hr to the initial values (p<(0.05). Box-packaged tomatoes had the lowest pH values and showed significantly

higher soluble solid contents (p<0.05). However, there were no significant differences in among other packaging
materials. For paprika, the AE values of PVC wrapping were higher than those of other packagings. Hence, the
results demonstrated that a conmugated box with PP film and PP film bags with four holes plus wire-tying were
most able to maintain the overall qualities of tomato and paprika, respectively, during storage.
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Fig. 1. Packaging types for tomato and paprika.

A, tomato_Control; B, tomato_Corrugated box+PP film, C, tomato_PP film bag
(wire-tying); a, paprika_Control; b, paprika PP film bag (wire-tying); c, paprika_Styrofoam

tray+PVC film wrapping.
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Table 1. Status of packaging types for different production area
of fruits and vegetables

Area Packaging types Weight Temperature
Corrugated box + PP” film 2 kg
Corrugated box + PP film (4 holes) 2 kg Room
Tomato
PP film bag (4 holes) 8 g lCmperaure
Department 2
store LDPE” film bag -
PS” tray + PVC” film e  5C
Paprika Room
LDPE film bag " temperare
Corrugated box 5kg
Corrugated box + PP film (4 holes) 2 kg Room
Tomato
Styrofoam tray + PVC film | kg temperature
Wholesale
market PP film bag (4 holes) 12 kg
: ) Room
— Micropetforated HDPE” film bag * eperte
PP film bag 2ea 5C
Corrugated box 5
Tomato 5 s Room
Styrofoam tray + PVC film 6ea fomperature
Supermarket —
PP film bag (wire-tying) 3ea .
Paprika 5C
Styrofoam tray + PVC film 2ea

PP, polypropylene.

'LDPE, low density polyethylene.
'PS, polystyrene.

'PVC, polyvinyl chloride.

HDPE, high density polyethylene.
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Table 2. Changes in tomato color in different packaging types
during storage at room temperature

Storage  Packaging L

periods types a b AE

Ohour  Control  39.78:151" 1341248 11.80£093 0
Control  35.54£145 183210697 998058 7.69:0.59"

48 hous  Box 35328099 18.15:1.127 10.02£058 6.90:0.62"
PP film bag 34.44£101 1812128  942:074 6.89:028"

VAll data are reported as MeantSD, n>3.

7™ Values are significantly different from that of the 0 hr (p<0.05, <0.01,
<0.001 t-test).

**Values with different letters within a column are significantly different from each
other (p<0.05, Duncan’s test).
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Fig. 2. Packaging types for different production areas of fruits and vegetables.

A, department store; B, wholesale market; C, supermarket.
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Fig. 3. Changes in the weight-loss rate of tomato (A) and paprika
(B in different packaging types during storage at room
temperature.

“Values with different letters within date of 48 hr are significantly different from
each other (p<0.05, Duncan’s test).
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Table 3. Changes in paprika color in different packaging types
during storage at room temperature

Storage  Packaging

periods types L a b AE

Ohour  Control  31.09+342" -825:138 1033251 0
Conrol ~ 3006:206™ -7.11£126"  9.19:198'  3201.64°

48 hows PP film bag 3043£220° -756:159°  989:2.10°  2.98:1.85°
Wrapping 2871183 21722277 762168 772:091°

YAl data are reported as MeanSD, n>3.

P Values are significantly different from that of the 0 hr (p<0.05, <0.01,
<0001 t-test).

¥Values with different letters within a column are significantly different from each
other (p<0.05, Duncan’s test).

Fig. 4. Changes in tomato appearance in different packaging types during storage at room temperature.

A, Control; B, Corrugated box+PP film; C, PP film bag (wire-tying).
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Fig. 5. Changes in paprika appearance in different packaging types
during storage at room temperature.
A, Control; B, PP film bag (wire-tying); C, Styrofoam tray+PVC film wrapping

tray©ll wrapping > PP film bag > control =22 7% 34|
EAL, S FO WE Fo2 2 Aol & HAATHp<0.05).
ole THHEE JF FAE A aFeldnt. A 7o
Azt A o] 7Heske} Al T RS W3} SO
T8 dlo = 2831 Park 5(16)°] 13t vxe]7ts
PLA 3 OPP F502 ¥7% vpxe|7le] A 5 4=t
& Aaek= FARsd

7184 1¥E, pH, &T

EvtEdd sl A% o 7HA LI E, pH, e
58 24slgon 1 A= Fg 73 2k 7 1R
739 A7FA| 7] 73Tl ule} controlol AW A
OE AeFdxe A% 5 vi Srkeke FEE 2o

o] ol e FAg Aol S HATHp<0.05). A%
4847t =, box > PP film bag > control =22 7184
P FEo] E=UTHFEE. 7A). ©]= controls A9 eF 7

I A

=

—8—Control -B-Box —&—PP film bag

Hardness (N)

(1] I I

] 24 48
Storage period (hr)
Fig. 6. Changes in tomato hardness in different packaging types
during storage at room temperature.
“Values with different letters within date of 48 hr are significantly different from
ga&h *other (p<0.05, Duncan’s test).

*"Values was significantly different from that of the 0 hour (p<0.05, <0.01, <0001
t-test).

Table 4. Changes in paprika hardness in different packaging
types during storage at room temperature

Storage period

Packaging types

0 hour After 48 hours
Control 15.73£3.53" 629155 2
PP film bag 15734353 11.28+133°
Wrapping 15734353 13.26:2.48'

VAll data are reported as MeantSD, n>3.

Y Values are significantly different from that of the 0 hr (p<0.001 t-test).

PValues with different letters within the same column are significantly different
each other (p<0.05, Duncan’s test).
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BHHAE Kol EASHA] ¢ control®] ERFEE A7
AlZto]l Aol A4 & Atwrt fasitht 4 res FAlsk
1, 7 18 ELE dHFTES AT A v
™, box 2 PP film bagC 2 E3 EvlEAME AT}
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37}, PP, LDPE, PS, PVC 59| A&z ¥4 0] Yk

o]2 nlglo g Enlge} vxalyle] A W)
=2 =337] Y8t ErtEE F9X4] AAHPP film, PP film
bag, ¥ZZ]7}= PP film bag, 2E|E% tray+PVC film
wiapping FENZ FA e o] FdAsE 24

o~

Soluble solid contents (*Brix) =

—8—Control —B—Box —&—PP film bag

i3 r

3 1 1

0 24 48
Storage period (hr)
(B) 14
—8—Control —B—Box —&—PP film bag
EEXK
42+
=3
_t =
38 1 1
0 24 48
Storage period (hr)
(©) 13
—@—conirol —B-Box —&—PP film bag
16 +
z
£ 14 |
z
=
i
-

0 24 48
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Fig. 7. Changes in SSC (A), pH (B) and acidity (C) of tomato in
different packaging types during storage at room temperature.

“Values with different letters within date of 48 hr are significantly different from
_each other (p<0.05, Duncan’s test).

Values was significantly different from that of the 0 hour (p<0.05, <0.01, <0.001
t-test).
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