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Effect of Packaging Conditions on Keeping Quality of Fresh Jujube

Dong Sun Lee and Duck Soon An
Department of Food Engineering, Kyungnam University

Abstract

Two hundred grams of fresh jujubes at whitish green maturity was packaged in the film bags of different gas
permeabilities and stored at 0 and 5°C. Through the storage package atmosphere and jujube quality were mon-
itored. Package of 30 um CPP film resulted in anaerobic conditions of O, content below 1% and 0, content
above 15%, and caused off-flavor at both temperatures within 4 weeks. Package of 60 pm LDPE film also
showed potential risk of anaerobic condition development within 5 weeks, because of high CO, and/or low O,
concentration at 0 and 5°C. Microperforated film packages could preserve quality of jujubes for 10 and 7
weeks at 0 and 5°C, respectively, which were significantly longer than shelf lives for perforated air pack and
hermetically sealed packages.
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Table 1. O, and CO, permeabilities of plastic packaging flims at 0 and 5°C

Gas permeability (mL/m”° hr atm)

Temperature (°C) Film" Thickness (1m) 0. Ratio of CO; permeability to
- - O, permaibility

CPP 30 21.7 64.3 3.0

LDPE 60 294 151.1 5.1

0 LDPE 30 55.5 286.4 5.2
HDPE 10 283.0 1023.3 36

P+ PP (OTR 600 grade) 35 928.8 908.9 1.0

P+ PP (OTR 3000 grade) 55 1371.8 1218.9 0.9

CPP 30 273 88.3 3.2

5 LDPE 60 455 205.8 4.5
HDPE 10 385.6 1252.6 3.2

YLDPE: low-density polyethylene; HDPE: high-density polyethylene: CPP: cast polypropylene; P+ PP: microperforated po-

lypropylene; OTR: oxygen transfer rate.
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Table 2. Gas compositions of packages containing 200 g fresh jujubes at 0°C

Storage time (week)

Package"’ 4 13.5 19
0O, CO, 0, CO, 0, CO, O, CO.
Control” 19.3 0.0 20.2 0.0 19.5 0.4 20.5 0.8
CPP (30) 0.2 21.0 - - - - - -
LDPE (60) 10.5 93 - - - - - -
LDPE (30) 12.3 16 75 3.2 . . . )
HDPE (10) 18 0.9 17.5 1.6 11.7 3.5 11.1 6.0
P+ PP (OTR 600) 16.0 35 17.7 3.5 16.8 35 16.7 59
P+ PP (OTR 3000) 18.6 1.0 19.9 0.9 19.1 2.0 18.5 4.1
Perforative CPP” 18.3 0.98 19.4 1.3 17.1 3.6 16.6 6.2

"For abbreviation of film name, refer to Table 1. Numbers in parenthesis are film thickness in um. All the packages except
those of 30 um CPP and 60 um LDPE were for 2nd year experiment.
“Control package was 60 gm LDPE with 4 perforations of 6 mm diameter.

PPerforative CPP package had 3 pinholes of 0.3 mm diameter.
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Table 3. Gas compositions of packages containing 200 g fresh jujubes at 5°C

Storage time (week)

Package” 35 6 7 ‘ 8 12
0, CO, 0, CO, 0, CO, 0, Co, 0, Co;,
Control” 20.0 03 - - 20.8 0.8 - - 20.4 12
CPP (30) 04 19.0 04 15.8 - - 1.0 10.0 - -
LDPE (60) 0.4 9.6 2.1 2.7 - - 11.6 1.3 - -
HDPE (10) 16.9 1.4 - - 12.6 3.1 - - 11.6 55
Perforative CPP¥ 18.6 1.6 - - 18.0 4.3 - - 16.2 6.0

UFor abbreviation of film name, refer to Table 1. Numbers in parenthesis are film thickness in m. All the packages except those

of 30 um CPP and 60 um LDPE were for 2nd year experiment.

“Control package was 60 um LDPE with 4 perforations of 6 mm diameter.

“Perforative CPP package had 3 pinholes of 0.3 mm diameter.
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Fig. 1. Softening and decay of fresh jujubes packaged
in different gas permeability films and stored at 0°C.
O—C: control (perforated air pack), &A—aA: LDPE, B—M:
HDPE, &—<: P+ PP (OTR 600), CH{3: P+ PP (OTR
3000), A—\: perforative CPP
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Fig. 2. Softening and decay of fresh jujubes packaged
in different gas permeability films and stored at 5°C.
O—0O: control (perforated air pack), M—M: HDPE, A—A:
perforative CPP
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