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Quality Changes of Fresh-Cut Potatoes during
Storage Depending on the Packaging Treatments

Jeong-Ho Lim, Jeong-Hee Choi, Seok-In Hong, Moon-Cheol Jeong, and Dongman Kim*

Korea Food Research Institute

To investigate pertinent packaging treatment of fresh-cut potatoes (Solanum tuberosum L.), potato cubes were
subjected to passive, gas exchange, and vacuum packaging conditions. Low density polyethylene film (LDPE),
polypropylene film (PP), anti-fogging film (AP), and perforated film (PF) were used as passive packaging
treatments. Mixed gases of 5% CO,/5% O, (MA1) and 10% CO,/5% O, (MA2) were applied as gas exchange
packaging. Packs filled with cubes were kept at 5°C, and changes in weight loss, surface color, vitamin C content
and sensory quality of cubes were analyzed during storage. Respiration rate of cubes was 2.11 times higher than
that of intact raw potatoes at 5°C. Gas concentrations in passive packaging was maintained at 1-2% O, and 4-
14% CO, after 7 days. Gas levels changed depending on films used. Cubes packed in PP and MA2 showed
lowest weight loss and browning during storage. Firmness of cubes was not affected by packaging treatment.
Vitamin C content was highest in cubes packed with AF. Cubes packed in MA2 showed highest quality upto 10
days storage, followed by those packed in PP and AF.
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EAZAE 52-55um FAY low density polyethylene film
(LDPE, &yr33tsh, polypropylene film(PP, (FF)593eh %
cast polypropylene film(CPP)YS 7|02 3} anti-fogging film
(AF, F)2d58hat FA47F 19 umeld 0.05 mm 27]9) 7]F
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Fig. 1. Respiration rate of potato (Solanum tuberosum L.) by
fresh-cut processing step at 5°C.
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Fig. 2. Effect of temperature on respiration rate of fresh-cut
potato cubes (Solanum tuberosum L.).
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Fig. 3. Changes of CO, and O, concentration in different

packages of fresh-cut potato cubes during storage at 5°C.
*The abbreviations refer to Table 1.
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Table 1. Gas permeabilities of plastic packaging films used for experiment

Gas permeability (mL/m> - hr - atm)

Treatment Film" Thickness (tm) 4 —
0, Co, Ratio of CO, permeability to O, permeability

LDPE 52 4746 172.78 3.64

Passi Kagi PP 55 21.54 68.04 3.16

assIve packaging AF 53 3252 104.19 3.20

PF 19 8,100.40 1,240.02 1.53
G h Kagi MALI 30 <0.62 <1.42
as exchange packaging MA2 30 <0.62 <142

Vacuum packaging VF 50 <25 -

DPE: low density polyethylene film, PP: polypropylene film, AF: anti-fogging film based on cast polypropylene film, MA: nylon laminated to

polypropylene film, VF: nylon laminated to polypropylene film.
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Fig. 4. Changes in weight loss of fresh-cut potato cubes in
different packages during storage at 5°C.
*The abbreviations refer to Table 1.
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Fig. 5. Changes in delta L and delta E value of fresh-cut potato
cubes in different packages during storage at 5°C.
*The abbreviations refer to Table 1.
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Fig. 6. Changes in firmness of fresh-cut potato cubes in different
packages during storage at 5°C,
*The abbreviations refer to Table 1.
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Fig. 7. Changes in vitamin C content of fresh-cut potato cubes in
different packages during storage at 5°C.
*The abbreviations refer to Table 1.
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Table 2. Changes in sensory properties of the fresh-cut potato
cubes in different packages during storage at 5°C

Attributes”  Films Storage period (day)

3 7 10 14

Control 3.8¢ 2.8° - -

PE 6.6" 6.2 44 4

PP 7.6° 6.4 54 500

AF 7.8 6.0% 5.4 520

Color PF 5.8° 5.00 3.6° 260
MA 17.6' 740 6.0 5.8

MA 27.8" 7.2 6.6 6.4

VF 748 6.2 6.2 6.0°

Control 6.2° 5.4¢ - -
PE 7.4 7.8 6.0° 6.4

PP 7.4 7.2% 6.4 6.8
. AF 7.8 7.0 6.4° 6.4
Firmness — pp 7.0 6.8 6.4° 6.0%
MALI 8.0° 6.8 6.8 6.2
MA2 8.2 7.0 6.6 6.4

VF 7.8 6.2% 5.8 5.6"

Control 5.6° 4.8 - -

PE 6.2 5.4 5.0° 4.8

PP 6.4 6.0° 5.2 540

AF 700 6.2 6.4 5.4

Odor PF 56" 5.0 5.0° 5.0°
MA 16.4% 6.0° 4.40 4.8

MA 26.6° 6.2 500 500

VF 42 3.6° 3.2 2.8

"The values are means of eight replicates at least. Means followed by
the same letter within cells are not significantly different (p <0.05,
Duncan’s test). As the value increases from 1 to 9, the intensity of
sensory characteristics increases.

*The abbreviations refer to Table 1.
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