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Effect of packing type and storage temperature on microbial growth
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Abstract

Inappropriate storage of fresh-cut onions may result in losses of good quality. To understand storage conditions
for shelf-life and quality of fresh-cut onions, The effect of packing type and storage temperature on the quality
of fresh-cut onions was evaluated. Onions stored at 0C for 2 months were peeled off after removing root and
shoot parts. Each three peeled onions were packed in a polyethylene film (PE, 50 um) or in a polyethylene/polypropylene
film (PE/PP, 100 pm) with vacuum treatment (70 cmHg) and stored at different temperatures (4, and 107C) for
21 days. The following analyses were examined to evaluate the quality of fresh-cut onions: microbial population,
surface color, titratable acidity and pH, respiration rate, and sensory quality. Fresh-cut onions stored at 4C showed
less aerobic and coliform bacterial population than those stored at 10°C during observation periods. Fungal populations
of fresh-cut onions packed in PE film stored at 10C increased significantly after 13 days. E. coli was not detected
in all treatments during whole storage periods. Surface colors of fresh-cut onions were not affected by packing
type and storage temperature, however, color difference (AE) of fresh-cut onions in PE/PP film stored at 10
was significantly higher than those of other treatments. Titratable acidity of fresh-cut onions was not affected by
packing type and storage temperature. However, pH of fresh-cut onions packed in PE film stored at 10C increased
gradually over the whole storage period. Fresh-cut onions packed in PE film showed higher CO, and less O,
concentrations at 10°C than those at 4C. The sensory quality of fresh-cut onions was significantly affected by
packing type and storage temperature after 13 days. Particularly, vacuum treatment in PE/PP film showed better
sensory quality than that of PE film package at the same storage temperature. It was concluded that vacuum treatment
and storage at 4°C could be effective to prolong the quality of fresh-cut onions up to 21 days.
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Fig. 1. Changes of total aerobic bacteria in fresh-cut onions packed
in polyethylene (PE) film or polyethylene/polypropylene (PE/PP,
inside; PE, outside; PP) film at 4T (¢, @) and 10C (M, A)
storages.

Fresh-cut onions in PE/PP film were vacuumed at the pressure of 73 cmHg for 2
min. Vertical bars represent standard deviation.
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Fig. 2. Changes of coliform bacteria in fresh-cut onions packed in
polyethylene (PE) film or polyethylenefpolypropylene (PE/PP, inside;
PE, outside; PP) film at 4T (4, @) and 10T (l, A) storages.

Fresh-cut onions in PE/PP film were vacuumed at the pressure of 73 cmHg for 2
min. Vertical bars represent standard deviation.
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Fig. 3. Changes of total fungi in fresh-cut onions packed in
polyethylene (PE) film or polyethylenefpolypropylene (PE/PP, inside;
PE, outside; PP) film at 4C (4, @) and 10C (M, A) storages.

Fresh-cut onions in PE/PP film were vacuumed at the pressure of 73 cmHg for 2
min. Vertical bars represent standard deviation.
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Table 1. Changes of acidity and pH in fresh-cut onions packed in polyethylene (PE) film or polyethylene/polypropylene (PE/PP) film

at 4C and 10T storages

Acidity (%) for storage time

pH for storage time

Storage temperature

Packaging
(©) lday  Sdays 9days 13days 17days 2ldays lday  Sdays 9days 13days 17days 21 days
o 4 01757 0174° 0162 0164 0178 019" 565 566" 575 57T 555 558
10 0166 0167 0171 0168° 0.175° 0183 578 572" 573 5660 552 543
—_— 4 0179 0160° 0175 0197 0073 0170° 573 573 578 s 578 586
10 0154 0162 015" 0159° 0162 0161 567 595 607 622" 633 634

UFresh-cut onions in PE/PP films were vacuumed at the pressure of 73 cmHg for 2 min.
"Different superscript letters in a column indicate significant differences among samples at p<0.05 (Tukey-Kramer honestly significant difference).



L* value

b* value

86
84
82
80
78
76
74
72
70

12

10

Effect of packing type and storage temperature on microbial growth and quality of fresh-cut onions

| A *PE-4°C ™ PE-10°C
I “#-PE/PP-4°C  TAPE/PP-10°C
1 5 9 13 17 21
Storage days
C - pE4C - PE-10°C
| “*PE/PP-4"C A PE/PP-10°C
1 5 9 13 17 21

Starage days

-2.0

=25

a* value

AE
w

627

B —+ppyc = pE_10°C
“®PE/PP-4°C A PE/PP-10°C

1 5 9 13 ;s 21
Storage days
| D 4PE-4C ®pE-10°C
“*TPE/PP-4°C  * PE/PP-10°C

13

17 21

Storage days

Fig. 4. Changes of color parameters L* (A), a* (B), b* (C), AE (D) in fresh-cut onions packed in polyethylene (PE) film or
polyethylene/polypropylene (PE/PP, inside; PE, outside; PP) film at 4C (4, @) and 10C (Hl, A) storages.

Fresh-cut onions in PE/PP film were vacuumed at the pressure of 73 cmHg for 2 min. Vertical bars represent standard deviation.

Gas concentration (%)

22
20
18
16
14
12

[ T 5 N = N

ER TR

1 5 9 13 17 21
Storage days

22
20
18
16
14
12

Gas concentration (%)

[ T LW N N )

| B 02 =Co2
1 5 9 13 17 21

Storage days

Fig. 5. Changes of O, and CO, concentrations inside the PE packages of fresh-cut onions at 4C (A) and 10C (B) storages.
Vertical bars represent standard deviation.
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Fig. 6. Changes of sensory properties including appearance (A), off-odor (B), discoloration (C), and softening (D) of fresh-cut onions packed
in polyethylene (PE) film or polyethylene/polypropylene (PE/PP, inside; PE, outside; PP) film at 4C (¢, @) and 10C (M, A) storages.

Fresh-cut onions in PE/PP film were vacuumed at the pressure of 73 cmHg for 2 min. Vertical bars represent standard deviation.
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