KOREAN JOURNAL OF PACKAGING SCIENCE & TECHNOLOGY
Vol. 21, No. 3 97~106 (2015)
http:/ /dx.doi.org/10.20909/ kopast.2015.21.3.97

rm
%
R

SN MAMBe MXRIIX 7t Al ZZMe o HY o)

I
T

O[Skl - ZOHE? - BAIAZ - BEA® . o|2Ey" 4~

5 Zetesy YT R TAATL FFAL
XF)CIALAG =714 A
327N EZE 2E X DA E AR

(e}

T

=13

=
\ : i
e Qs A4E7 ke 5 sl

Investigation on the Thermal Deformation Patterns of Packages Used
for Ready-to-eat Food During Microwave Heating
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Abstract Thermal deformation of packaging materials was observed in some ready-to-eat food products for microwave
use. Therefore, the deformation patterns depending on packaging types and shapes of 9 domestic and 11 foreign products
after microwave heating were investigated. Among the domestic and foreign products, thermal deformations of packaging
material were observed in 5 and 8 samples, respectively. Besides, thermal deformation occurred on the lid and cup body
of tray filled with a spicy chicken sauce after having microwaved where previously no deformation had been observed
with other food types. No consistent results of thermal deformation were obtained by the analysis of salinity, brix, pH
and viscosity of RTE products for microwave heating. However, thermal deformations of packages were less found in
the packages used for the RTE foods contained very high or low viscosity than those with medium viscosity. Furthermore,
the degree of thermal deformations was dependent on the food composition and shape as well as package type. In order
to prevent the thermal deformation of packaging materials, therefore, technological advances and further studies are
required to develop the heat-resistant packaging system and to improve the non-uniformity during microwave heating of
RTE foods.

Keywords Packaging, Thermal deformation, Microwave heating, RTE foods
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Table 1. Package deformation of domestic ready-to-eat food products after microwave heating at 700 W for 2 min

. After microwave heating
Product name Package type HeaFu.lg Packaging composition . Degree of
condition Pictures
deformation”
Abalone gruel Stand-up pouch 700 W/ G-PET/NY/CPP 0
2~3 min
. 700 W/
Hot spicy meat stew| Stand-up pouch 4-5 min NY/CPP 0
Kimehi and pork | g 4o pouch | 700 W' | GpET/PET/PET/CPP 2
sauce 2 min
Spicy chicken | g\ hdeup pouch | 100 W/ G-PET/PET/PET/CPP 5
sauce 2 min
Indian curry Stand-up pouch 720 Om\iZ/ G-PET/PET/PET/CPP 5
Lid film
Spicy chicken I Tray ZOSO W/ G-PET/EVOH/ 1
= min NY/EPL CPP
. . 700 W/ .
Spicy chicken II Tray 1.5 min Sealing layer CPP " 0
Lo Lid film
St'rr;g‘id e Tray ZOSO HYI/I G-PET/EVOH/ 1
and vegetables ' NY/EPL CPP
-
A 700 W/ .
Teriyaki chicken Tray 1.5 min Sealing layer CPP 0

D0 (none), 1 (none to very slight), 2 (slight), 3 (moderate), 4 (extreme), 5 (very extreme).
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Table 2. Package deformation of pouches used for foreign ready-to-eat food products after microwave heating at 700 W for 2 min

c i . . Deformation of packages
Product name Pouch type omposmon ° Hea?lflg . Degree of
packaging materials condition Pictures |
deformation?
Body
Creamy red pepper Stand-u PET/PET/NY/CPP 700 W/ |
with smoked gouda p Bottom gusset 2.5 min
PET/PET/CPP
Body
Morocean style PET/PET/NY/CPP 700 W/
chicken with Stand-up . 2
chickpeas Bottom gusset 2.5 min
PET/PET/CPP
Body
Chicken & quinoa Stand-u PET/PET/NY/CPP 700 W/ 2
with poblano chilies P Bottom gusset 2.5 min
PET/PET/CPP
Body
Golden lentil Stand-u PET/PET/NY/CPP 700 W/ |
with madras curry p Bottom gusset 2.5 min
PET/PET/CPP
Body
. PET/NY/CPP 700 W/
Jodhpur lentils Stand-up Bottom  gusset 1 min 2
PET/NY/CPP
Body
Hormel chili Stand-up PET/NY/CPP 700 W/ 0
Bottom gusset 45 sec
PET/NY/CPP
. PET/PET/PET/CPP 700 W/
Bon curry 3-side sealed (Vapor emission valve) 2.5 min 0
. PET/NY/CPP 700 W
Beef curry 3-side sealed (Vapor emission valve) /2.5 min 0

D0 (none), 1 (none to very slight), 2 (slight), 3 (moderate), 4 (extreme), 5 (very extreme).
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Table 3. Package deformation of tray or cup used for foreign ready-to-eat food products after microwave heating at 700 W for 2 min

o . Heati Deformation of packages
Product name Pouch type Comp osition ° eaFlflg Degree of .
packaging materials condition Pictures
deformation?
Tray/ Tray: PP 700 W/
Compleats Lid film | Lid film: PET/NY/CPP | 1.5 min 0
Mini ravioli Cup PP 700 W/ 1
1.5 min
Chicken & mini 700 W/
round noodles Cup PP 1.5 min !

D0 (none), 1 (none to very slight), 2 (slight), 3 (moderate), 4 (extreme), 5 (very extreme).
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Table 4. Package deformation of stand-up pouches used for foreign ready-to-eat food products after microwave heating depending on
the power output levels

. Deformation of packages Deformation of packages
Composition of
Product name . . Degree of . Degree of .
packaging materials I Pictures ) Pictures
deformation deformation
Body
Creamy | ppp/pET/NY/CPP
red pepper with 1 1
moked gouda Bottom gusset
s PET/PET/CPP
750 W/2 min
Body
Spicy chorizo & | PET/PET/NY/CPP
. 1 2
pulled chicken Bottom gusset
PET/PET/CPP
625 W/2.5 min
. Body
Chicken & PET/PET/NY/CPP
quinoa with 1 2
oblano chilies Bottom gusset
P PET/PET/CPP
. Body
Golden lentil | prppEr/NY/CPP
with 1 2
madras curry Bottom gusset
PET/PET/CPP
750 W/2 min
Body y
. PET/NY/CPP e o B 4
Jodhpur lentils Bottom gusset 1 1 3 \ ¥
PET/NY/CPP A zeaclT
625 W/1 min 1000 W/1 min
Body
Hormel chili PET/NY/CPP 1 2
Bottom gusset
PET/NY/CPP
625 W/45 sec 1000 W/45 sec

D0 (none), 1 (none to very slight), 2 (slight), 3 (moderate), 4 (extreme), 5 (very extreme).
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Fig. 2. Changes of packaging layers after retorting and microwave heating processes (Upper pictures: surface, lower pictures: cross
section).
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Table 5. Packaging deformation of tray-type packaging samples filled with spicy chicken sauce and microwaved at 700 W for 2 min

Composition of  |[Degree of package .
Treatment . . R Pictures
packaging materials deformation”
Lid
NY/OPP/EVOH/EPL
A CPP 5
Tray
PP/EVOH/PP
B PP 1
C Sealing layer CPP 3
D PET/NY/OPP/R-CPP 4

D0 (none), 1 (none to very slight), 2 (slight), 3 (moderate), 4 (extreme), 5 (very extreme)
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Table 6. Physicochemical characteristics of ready-to-eat products for microwave cooking

Products Salinity (%) °Brix (%) pH Viscosity (cP)
Abalone gruel 0.59+0.01 9.80£0.36 6.1520.01 13,500+500
Hot spicy meat stew 1.2940.08 4.63+0.06 5.6510.01 5+1
Kimchi and pork sauce 1.5840.02 17.840.71 4.68+0.06 5950+354
Spicy chicken sauce 2.9310.39 23.67£1.50 5.08+0.04 166672858
Indian curry 1.64+0.02 18.7£0.28 4.7740.01 6,250+354
Spicy chicken I 1.3240.13 27.15£1.20 5.5740.05 11,200+849
Spicy chicken II 1.43£0.03 80.67£6.66 4.86£0.01 3,567£351
Teriyaki chicken 1.73£0.10 30.4710.83 5.57+0.02 5,400£721
Creamy red pepper with smoked gouda 1.6610.54 8.6310.81 4.53+0.02 1,867£153
Spicy chorizo & pulled chicken 1.19£0.01 10.2040.26 5.3340.01 4,733+115
Moroccan style chicken with chickpeas 1.3540.01 11.83+0.47 4.9840.01 2,533+115
Chicken & quinoa with poblano chilies 1.28+0.08 6.6020.17 5.1840.01 433+115
Golden lentil with madras curry 1.2240.22 8.20£0.10 4.9440.02 116758
Jodhpur lentils 1.1340.03 7.70£0.20 6.0240.03 5,800+200
Bon curry 1.35£0.03 11.53£0.15 5.13£0.01 7,833£513
Beef curry 1.71£0.01 14.97+0.47 5.03+0.03 7,000£100
4.686.15, A== 513,500 cPo] WIS zh= AoR Ry HAL 9= AR 9% T Tl ARl & WEe] TAE
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