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Changes in physic-chemical properties of fresh-cut broccoli stored under equilibrium modified
atmosphere, related to packaging film
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Abstract

Modified atmosphere packaging (MAP) technology has been used widely in maintaining freshness of
vegetables as it limits the respiration rate and therefore, maintaining the quality and extending the shelf-life. This
study investigated quality changes of fresh-cut broccoli packaged and stored in three types of plastic film that
were (1) Polypropylene film with oxygen transmission rate (OTR) of 5000 ml /m”.day (PP 5000) (2) Polypropylene
film with OTR 6000 ml /mz.day (PP 6000) and (3) Macro-perforated polyethylene film (control). Samples were
stored at 5+1 °C for 5 days and were then taken every day for analysis. Equilibrium gas composition of 10-12% O
and 6-8% CO, in PP5000 bag and 12-14% O, and 5-6% CO, in PP6000 bag were reached on day 1 and day 2,
respectively. During storage, chlorophyll a, chlorophyll b and total chlorophylls slightly decreased and this was
consistent with the reduction of hue angles. The effect was more pronounced in control samples packed under
atmospheric air than those packed under modified atmosphere. However, no significant changes in level of total
phenol compounds and DPPH- or ABTS-radical scavenging activity were found in all samples during storage.
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Figure 1 O, and CO, headspace composition in package of fresh-cut broccoli during storage for 5 days at 5 °C.

Hue angle

114
112 _
ey
110 L —— =)
o + PP5000 g
2108 - ¥ \T/ F - PP6O00 %
) _ T ) 2
3 106 \T Control =
104 g

102

Chlorophyll b

0.25
*_g) 0.2 - =
2 s T —O—PP5000 g
: B B
é i T —&— PP6000 <
5 01 = % Control f:;
o) g
£ 005 T £

0
0 1 2 3 4 5 6
day of storage

Chlorophyll a
2 —>— PP5000
T —&— PPG000
'y Control
L I T =
L L
Total chlorophyll
s —>— PP5000
I T —8— PP6000
- . Control
1 2 3 4 5 6
day of storage

Figure 2 Changes in hue angle and chlorophyll contents (a, b and total chlorophyll) of fresh-cut broccoli during

storage for 5 days at 5 °C.
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Table 1 Changes in total phenol content and free radical scavenging activity of fresh-cut broccoli during 5 days

at5 °C.
Day1 Day?2 Day3 Day4 Day5
Total phenol content (mg TE/100g fresh weight)
PP5000 338.54+49.14  295.92+77.23  331.28453.25  343.63+50.51  298.71+5.48
PP6000 325.83+42.81 318.69+40.58 308.52+£16.95 291.3248.73 327.16+£11.82

Perforated PE  295.32+30.82 317.72+£20.72 313.24£21.58  291.93+53.43 300.89+£18.84

DPPH- radical scavenging activity (mg TE/100g fresh weight)
PP5000 140.73+27.53  168.62+25.53  153.15+13.21 154.97+17.09  114.12+0.50
PP6000 142.67+40.71 162.70+40.73  131.70+22.58  113.20+50.06  117.82+32.96
Perforated PE  163.56+78.23  168.75+1.36 134.2346.60 125.90+7.88 105.31£19.89

ABTS- radical scavenging activity (mg TE/100g fresh weight)
PP5000 188.49+10.04 187.67+20.70 202.14£10.97 193.44+0.54 190.09+3.73
PP6000 190.25+11.91 192.84+12.61 179.63+1.56 189.48+10.97 198.62+17.19
Perforated PE  181.06£15.25  198.62+6.46 183.65+9.42 190.64+7.78 189.81+5.99

Values are mean + standard deviation
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