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Fig. 1. Schematic diagram of 3-element Maxwell model.
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Table 1. Thickness(mm) of S/P sheet.

Table 3. Max. tensile force(N) of S/P sheet.

Starch + Pulp 30 g/ Starch + Pulp 30 g/
200 m! S5 250 ml 55

71 500psi 1000psi 1500psi 500psi 1000psi 1500psi

Max. tensile

2,118 2.759°  2.073° 2053 2423° 2.031°
force(N)

zeo 2y Starch + Pilg EO g/200 m/ Starch + Pilg EO 2/250 ml
SR T
38 271 500psi  1000psi 1500psi  500psi  1000psi 1500psi

Th(‘Ck“eSS 2065 1981' 2008 149 135" 154
mm)

#* a,b Means with different letters in each column are significantly
different (p<0.05)

Table 2. Elongation(mm) at the max. force of S/P sheet.

27 Starch + Pulp 30g/200 m! Starch+ Pulp 30 g/250 m/

&8 =4 500psi 1000psi 1500psi  500psi 1000psi 1500psi
Elongation 206+ 0.354° 0344" 0288° 0354 0.288"
(mm)

% a,b Means with different letters in each column are significantly
different (P<0.05)
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Table 4. Change in pH of egg white sol stored under different
package conditions.

day Control Biodegradable Complexed film
(without package) packaging material

0 8.39° 8.39° 8.39°

2 9.3° 9.08 8.82°

4 9.3 9.15* 8.63°

6 9.37° 9.36* 8.96"

8 9.48° 9.3 8.81°

* a,b Means with different letters in each column are significantly
different (P<0.05)

% a,b Means with different letters in each column are significantly
different (p<0.05)
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Table 5. Changes in failure stress(N) of egg white gel stored un-
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Table 6. Instantaneous stress, equlibrium stress, and relaxation
time of eggs at different packages after 8 days of storage.

der different package conditions. E: N)
Control Biodegradable .

day (without package) packaging material Complexed film
0 14.25 14.25 14.25
0.1) (0.1) 0.1)
9 11.96 8.87 10.68
(0.08) (0.07) (0.12)
4 10.29 7.89 10.98
(0.06) (0.04) (0.06)
6 11.91 941 5.68
(0.06) (0.006) 0.13)
3 9.31 6.76 5.29
(0.07) (0.09) (0.04)

% Values in ( ) are standard deviation.
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25000*
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Fig. 2 Stress relaxation curve of egg white gels stored in different
packages.

Instantaneous Equlibrium  Relaxation
Stress (kpa) Stress (kPa) Time (sec)
Control 22.90° 8.49° 20.8°
(without package) 23.32° 8.48"° 28.5°
Complex film
Biodegradable 13.43° 431 35.6°

packaging material

% a,b,c Means with different letters in each column are sig-
nificantly different (P<0.05)
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Fig. 3. Changes in elastic constant(E) of egg whie gels stored in
different packages.
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Fig. 4. Changes of viscous constant(n) of egg white gels stored in
different packages.
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influence of the Biodegradable Packaging Material on the Rheological Properties of Eggs

Ji-Hyun Kim, Byung-Yong Kim*, and Jong-Shin Park'(Department of Food Science and Technology, Kyunghee
University, Yong-In 449-700, Korea, 'Department of Natural Fiber Science, Seoul National University, Suwon 441-
774, Korea)

Abstract : The changes in rheological properties of egg white stored in biodegradable package were in-
vestigated by pH change, failure stress and stress relaxation curve, and compared with control without pack-
age and complex PE. Initial pH of egg white stored in biodegradable package changed from 8.39 to 9.3 after 8
day storage, showing similar trend in pH change as that of control without package. Initial 14.25N failure
stress was changed into 6.76 N in biodegradable package and 9.31 N in control. Complex PE, having a
relatively low gas permeability compared to biodegradable package, showed less pH changes from 8.30 to 8.81,
but a greater decrease in failure stress into 5.29 N, indicating more deteriorating effect in complex PE pack-
age. Viscoelastic constants, such as elastic constant and viscous constant, obtained from stress-relaxation
curve by three element Maxwell model were not significantly different between control and biodegradable
package, but eggs stored in complex PE showed greater changes during storage. Therefore, the permeability
seems to be the major factors to influence the rheological properties of egg and biodegradable packaging
materials showed a potential substitute package for eggs.

Key words : biodegradable package, egg white, failure stress, stress relaxation
*Corresponding author



