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Paper bag Laminated bag Polypropylene box

Figure 1 The appearance microwave puffed pork rinds from different of packaging type.

Table 1 Thiobarbituric acid reactive substances of microwave puffed pork rinds during the storage for 12 months

Storage Thiobarbituric acid reactive substances (mgMDA/kg)
time Paper bag Laminated bag Polypropylene box
(months) 28°C 5°C 28°C 5°C 28°C 5°C
0 0.32+0.02°  0.32+0.02) 0.33+0.01°  0.33+0.01) 0.31+0.02°  0.3120.02™
1 0.63+0.017  0.52+0.02' 0.49+0.01'  0.40+0.03' 0.76+0.03%  0.48+0.01'
2 1.02+0.03°  0.64+0.01" 0.57+0.03  0.45+0.01" 1.15+0.01°  0.53+0.00
3 1.23+0.04%  0.75£0.028 0.62+0.02"  0.51+0.028 1.34+0.02°  0.61+0.03
4 1.30+0.03°  0.98+0.00 0.88+0.01°  0.58+0.02 1.55+0.02°  0.68+0.02'
5 1.46+0.05°  1.12+0.02¢ 0.97+0.02"  0.69+0.01° - 0.73+0.02"
6 1.62+0.06°  1.29+0.03° 1.20+0.03°  0.72+0.03° - 0.80+0.01¢
7 - 1.34+0.02° 1.26+0.01°  0.79+0.02¢ - 0.88+0.021
8 - 1.41+0.04° 1.37+0.04°  0.85+0.00° - 0.92+0.03¢
9 - 1.54+0.03 1.49+0.02°  0.87+0.01¢ - 0.97+0.02°
10 - - 1.68+0.04%  0.93+0.02° - 1.01£0.01¢
11 - - - 0.95+0.02° - 1.14+0.01°
12 - - - 1.0120.03° - 1.1920.02°

*™ Means in the same column with different superscripts are significantly different (p<0.05).

Table 2 Moisture content of microwave puffed pork rinds for puffing by microwave oven during the storage for 12 months

Storage Moisture content (%)
time Paper bag Laminated bag Polypropylene box
(months) 28°C 5°C 28°C ™ 5°C 28°C 5°C
0 03.14+0.29°  3.14+0.20° 3.26+0.20 3.24+0.03 3.09+0.20° 3.01+0.23¢
1 03.79+0.16>  3.24+0.15° 3.31+0.24 3.75+0.40° 3.69+0.24° 3.87+0.27¢
2 03.94+0.39°  3.45+0.24° 3.40+0.10 3.69+0.38° 3.90+0.25° 3.97+0.16°
3 4.0740.09*  4.21+0.15° 3.33+0.11 3.65+0.16% 4.66+0.08°  4.05+0.19°
4 4.1240.46*  4.27+0.09° 3.13+0.14  4.36+0.34° 5.44+0.07° 4.15+0.10°
5 4.2140.12*  4.35+0.17° 3114024  4.56+0.10° - 4.72+0.15"
6 4.26+0.10*°  4.47+0.42° 3.1740.27 4.4140.10° - 4.98+0.25%
7 - 4.87+0.13° 3.4110.07 4.86+0.25> - 5.06+0.39%°
8 - 5.23+0.15° 3444022  5.15+0.34%° - 5.38+0.62°
9 - 5.34+0.14° 3344034 5.19+0.30%° - 5.35+0.16
10 - - 3.29+0.33 5.32+0.21° - 5.40+0.25°
11 - - - 5.29+0.06® - 5.49+0.23°
12 - - - 5.43+0.08° - 5.53+0.35°

> Means in the same column with different superscripts are significantly different (p < 0.05).

" Means in the same column are not significantly different (p > 0.05).
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Table 3 Expansion ratio of microwave puffed pork rinds during the storage for 12 months

Storage Expansion ratio (times)
time Paper bag Laminated bag Polypropylene box
(months) 28°C 5°C 28°C™ 5°C 28°C 5°C
0 4.47+0.15° 4.52+0.27° 3.6240.16  4.0840.19° 3.90+0.12° 3.61+0.43°
1 4294028  4.46+0.31° 33340.15  3.69+0.25° 3.32+0.36° 3.49+0.23%°
2 4.2140.21°°  4.33+0.09° 3.45+0.33  3.57+0.46" 3.30+0.32° 3.47+0.15%
3 4.16+0.13%  4.27+0.20® 3204054  3.49+0.03° 3.25+0.02° 3.47+0.20%°
4 3.98+0.16°  4.18+0.31%° 3.28+0.10  3.43+0.30° 3.2140.07° 3.39+0.24%°
5 3.9240.06  3.90+0.12° 3224027  3.35+0.11°° - 3.2540.26°°
6 3.84+0.30° 3.88+0.31° 3.4140.14  3.45+0.16°9 - 3.05+0.18°¢
7 - 3.39+0.07° 3.4040.25  3.33+0.10° - 2.83+0.17
8 - 3.25+0.02° 33040.13  3.17+0.13°C - 2.73+0.15°
9 - 3.24+0.27° 33640.10  3.19+0.07°% - 2.7140.24°
10 - - 3.4240.14  3.15+0.14% - 2.68+0.17¢
11 - - - 3.08+0.19% - 2.65+0.26°
12 - - - 2.98+0.16° - 2.59+0.36°

°¢ Means in the same column with different superscripts are significantly different (p < 0.05).

" Means in the same column are not significantly different (p > 0.05).

Table 4 Hardness of microwave puffed pork rinds during the storage for 12 months

Storage Hardness (N)
time Paper bag Laminated bag Polypropylene box

(months) 28°C™ 5C™ 28°C™ 5C"™ 28°C™ 5Ccm
0 18.97+2.41 20.79+1.96 19.40+1.27  20.25+0.79 18.59+0.63  21.13+1.44
1 19.18+1.23 18.20+0.65 20.02+1.84  20.92+1.29 19.36+2.96  22.84+2.80
2 20.16+2.09 20.04+1.72 20.1342.07  20.66+1.73 17.45+2.39  21.41+1.56
3 18.35+1.53 19.62+1.55 19.89+1.08 21.55+1.69 17.89+2.41 22.92+1.78
4 20.30+2.25 18.65+1.20 21.88+1.48  22.50+1.25 18.82+1.47  22.57+2.59
5 19.91+1.00 20.16+1.87 18.32+2.65 22.52+2.38 - 21.05+1.44
6 18.42+1.56 19.66+0.96 20.66+2.00 21.90+2.04 - 22.13+2.02
7 - 20.26+2.80 18.09+2.46 ~ 20.54+2.71 - 22.68+1.67
8 - 18.91+1.77 20.28+2.49 20.29+1.54 - 22.59+3.35
9 - 20.39+1.49 19.47+2.36 19.84+2.79 - 20.80+2.46
10 - - 19.74+0.87 20.85+1.77 - 20.56+2.82
11 - - 21.74+0.17 - 19.51+2.17
12 - - 20.55+1.42 - 20.85+1.17

"™ Means in the same column are not significantly different (p>0.05).
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ABSTRACT

Keyword
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The objective of this research was to study the effect packaging types (folded paper bags and
then packed in sealed outer bag which was polypropylene bags, laminated bags (Nylon/Linear
low density polyethylene, LLDPE) and polypropylene boxes for microwavable) and storage
temperatures (room temperature, 2845 °C and low temperature, 51 °C) on quality of instant
pork rinds for puffing by microwave oven. The qualities were evaluated every month during
12 months of storage or until quality deterioration. The results showed that, there were a
tendency for moisture content and thiobarbituric acid reactive substances (TBARS) increased
(p<0.05) but the expansion ratio tend to decrease during storage (p<0.05). Instant pork rinds
were packed in paper bags, laminated bags and polypropylene boxes and stored at room
temperature had shelf life for 5, 9 and 3 months, respectively. On the other hand, Instant pork
rinds were packed in paper bags, laminated bags and polypropylene boxes and stored at chilling
temperature had shelf life for 8, 12 and 12 months, respectively. It indicated that the packaging
type and low temperature retarded the lipid oxidation of instant pork rinds during the storage.

“Corresponding author

E-mail address: orathai_bun@hotmail.com (O. Bunthawong)
Online print: 11 May 2022 Copyright © 2022. This is an open access article, production, and hosting by Faculty of Agricultural Technology,
Rajabhat Maha Sarakham University. https://doi.org/10.14456/paj.2022.1



