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Effect of modified atmosphere and packaging on extending the shelflife of fresh-cut unripe mangosteen
(Mangkhuut-cut)
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Abstract

Modified atmosphere packaging systems were developed using 3 different gas conditions: (15%0,,
10%CO, and 75%N,), (15%0,, 15%C0O, and 70%N,) and air as control, and 2 types of packaging materials:
polypropylene and nylon/LLDPE bags. Pretreatment of fresh—cut unripe mangosteen with citric acid plus calcium
chloride (0.50 + 0.25%w/v) for 30 min was used to prepare sample. Among gas modification system, using low
concentration of CO, resulted in higher L and lower a value than those used high concentration of CO, for both
packaging materials. However firmness did not show any significantly difference in all treatments. Changes in
chemical qualities were slightly observed during storage except the ascorbic acid content which clearly
decreased after 15 days of storage. The sample packed in nylon/LLDPE bag under 15%0,, 10%CO, and 75%N,
showed the superior qualities than other treatments. In terms of microbiological quality, it was found that there was
no presence of Salmonella sp. and Escherichia coli but yeast was increased over the acceptable level for ready to
eat food (Department of Medical Science, 1993) after 9 days of storage at 10°C.
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Figure 1. L and a values of fresh - cut unripe mangosteen under different modified atmosphere during storage at
10°C
M - 15%0, + 10%C0, + 75%N,,
=15%0, + 15%CO, + 70%N,,
[ = airand packed in polypropylene (A) and nylon/LLDPE (B) bag
Bars represent S.D. (n = 6)
a,b... in the same days are significantly different (P<0.05)

ns in the same days means not significantly different (P>0.05)

firmness (Newton
firmness (Newton

day of storage day of storage

Figure 2. Firmness values of fresh - cut unripe mangosteen under different modified atmosphere during storage
at 10°C
H- 15%0, + 10%CO, + 75%N,,
=15%0, + 15%CO, + 70%N,,
[ = airand packed in polypropylene (A) and nylon/LLDPE (B) bag
Bars represent S.D. (n = 6)

ns in the same days means not significantly different (P>0.05)
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Table 1

Chemical composition of fresh-cut unripe mangosteen storage under different modified atmosphere packaging at 10°C

Storage time (day)

0 3 6 9 12 15

Total soluble solid (°Brix)

PP 15%0,+10%CO,+ 75%N, 1263°7  13.13°7 13.63222 139377 14037 1420 "
15%0,+15%CO,+ 70%N, 12627 1303"°  1338%°  1387”"  1397™  1420™
Air 12.65 13.37 14.25 14.48 14.67 15.07

Nylon/ LLDPE ~ 15%0,+10%CO,+ 75%N, 12.62 Z 13.12 Zz 1353"° 13837 1390”  14.13bA
15%0,+15%CO,+ 70%N, 1253°° 1302 13377 1367 13.73"" 13.97 "
Air 12.63 13.33 14.18 14.37 14.50 14.80

Total sugar (% w/w)

PP 15%0,+10%CO,+ 75%N, 10.45 13.81 " 10.59 " 10.06 * 8.26 " 759"
15%0,+15%CO,+ 70%N, 10.45 :B 13.92 ZA 11.84 Z‘c 10.56; 10.12; 9.42 ;
Air 10.45 13.65 10.11 7.80 7.00 6.90

Nylon/ LLDPE  15%0,+10%CO,+ 75%N, 10.45 " 13.89 " 10.84" 1051 10.14 " 9.93"
15%0,+15%CO,+ 70%N, 10.45°7 13.91 % 11.89 " 10.84 10.26 * 10.04°
Air 10.45 13.70 10.16 9.85 8.94 7.20

Reducing sugar (% w/w)

PP 15%0,+10%CO,+ 75%N, 0.82° 164 140 1.42° 138 132
15%0,+15%CO,+ 70%N, 0.82° 164" 11 .1415DAB 11 ggbAB l.gg - lg? -
Air 0.82 1.22 : : : :

Nylon/ LLDPE  15%0,+10%CO,+ 75%N, 0.82° 162" 142 1.42° 140 136"
15%0,+15%CO,+ 70%N, 0.82° 164" 1.49% 1487 145 1427
Air 0.82 1.24 1.11 1.09 1.07 1.03

pH value

PP 15%0,+10%CO,+ 75%N, 331" 3.28"¢ 3.25"¢ 322" 2.82% 285"
15%0,+15%CO,+ 70%N, 3.31°% 3.28 B:BB 3.26 b:i 3.25 i 2.87 b; 2.84 ;
Air 3.31° 3.25 3.21 317° 2.72 2.64

Nylon/ LLDPE  15%0,+10%CO,+ 75%N, 330" 3.28"" 325" 325" 2.88° 2.86
15%0,+15%CO,+ 70%N, 3.30" 3.28° 3.26° 3.25” 2917 2.86 "
Air 3.31° 3.26 3.21 3.17 2.79° 2.62

Titratable acidity (%w/w)

PP 15%0,+10%CO,+ 75%N, 067" 0.64 062 0.58 * 0.60 ~ 057
15%0,+15%CO,+ 70%N, 0.64" 0.63° 0.62°° 0.61°" 0.62" 0.68 "
Air 0.67° 0.62° 0.58 0.53 0.55° 0.52

Nylon/ LLDPE ~ 15%0,+10%CO,+ 75%N, 064" 0.64 ™ 0.59" 0.58 062 058
15%0,+15%CO,+ 70%N, 0.64 " 0.63 " 0.62"° 0.62%" 0.61° 0.58"
Air 0.64 0.60 0.55 0.51 0.55 053

Ascorbic acid (mg. %)

PP 15%0,+10%CO,+ 75%N, 5.60 5.20° 4.90° 4.60° 3.60° 2.80 "
15%0,+15%CO,+ 70%N, 5.60 " 5.20 " 4.80°% 460" 3.60" ?.gg -
Air 5.50 5.00 4.80 4.10 2.20 :

Nylon/ LLDPE ~ 15%0,+10%CO,+ 75%N, 5.60 5.20° 510 4.80° 3.90° 3.00 7
15%0,+15%CO,+ 70%N, 5.60 " 520" 5.10 " 4.80° 3.90 " 3.00"
Air 5.60 5.10 4.80 4.20 2.30 1.20

a,b... with the same subscripts in the same day and packaging are not significantly different among treatment (P<0.05)

A,B... with the same subscripts in the different days are not significantly different among storage time (P>0.05)

Table 2 Microbiological quality of fresh-cut unripe mangosteen storage under different modified atmosphere packaging at 10°C
Storage time (day)
0 3 6 9 12 15
Yeast (log cfu/g)
PP 15%0,+10%CO,+ 75%N, <2.30% 2.30 ™ 3.48 ™ 4.08" 450" 534"
15%0,+15%CO,+ 7T0%N, <230" <230 3.35" 4.04" 4,08 532"
Air <2.30% 352% 457 5.46° 575" 6.72"
Nylon/ LLDPE  15%0,+10%CO,+ 75%N, <2.30% 2.34 " 3.44" 378" 4.24" 521"
15%0,+15%CO,+ 7T0%N, <230" <230 3.30" 3.78 " 4.20 % 515"
Air <230 3.40* 4.58 " 5.08° 562 6.63"
Mould (log cfu/g)
PP 15%0,+10%CO,+ 75%N, <2.30™ <2.30" <2.30" ND ND ND
15%0,+15%CO,+ 7T0%N, <230" <230" <230 ND ND ND
Air <2.30% <2.30" <2.30" ND ND ND
Nylon/ LLDPE  15%0,+10%CO,+ 75%N, <2.30™ <2.30" <2.30" ND ND ND
15%0,+15%CO,+ 7T0%N, <230" <230" <230 ND ND ND
Air <2.30" <2.30" <2.30" ND ND ND

* ND mean not detectable
a,b... with the same subscripts in the same day and packaging are not significantly different among treatment (P<0.05)
A,B... with the same subscripts in the different days are not significantly different among storage time (P>0.05)



