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Freezing Preservation of Liquid Egg by Freezing Point Depression
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*Department of Food Science and Technology, Chung-Ang University Seoul

Abstract

Methods by which liquid egg could be stored in liquid state at frozen storage temperature(-15C)
with selected cryoprotectants and enzyme treatment were investiated, and quality changes in
samples during storage were examined. The concentration of cryoprotectants (45% fructose and
55% glucose) to be added to egg yolk and whole egg to store them at -15°C in unfrozen state were
45.2% and 70.3%, respectively. Changes in consistency, precipitation of protein and microstructur-
e of egg samples during storage indicated that adding cryoprotectants to liquid egg could
effectively inhibit development of gelation during storage at -15°C . Treating liquid egg with 0.15%
papain could inhibit gelation during storage to some extent.
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Fig. 1. Schematic dicgram for determination of freezing
point.

A: Insuloted lid for refrigerant

B:-Refrigerant

C: Cooling tube

D: Solution

E: Agitator

F: Temperature recorderiModel DR 030 N, Chinol
G: Copper-constantan thermocouple
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First fixing 2.5% glutaraidehyde/phosphate buf-
fer including 5% glucose

IPost fixing 1% osmic acid/phosphate buffer
including 2.5% glucose
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at room temperature for 10 min,
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Fig. 2. Diagram of TEM procedure (samples after stor-
age of 4 weeks).

(TEM-200 CX Jeol Co.)
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Fig. 3. Initia! freezing point of whole egg, egg yolk and
egg white at various concentrations of cryoprotectants.
®——®: egg yolk

D—a: whole egg

L——A\: egg white
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Table 1. Concentrations of cryoprotectants and papain required to store egg samples in the liquid state at -15°C.

Treatment Concentration Storage temp Remark
(w/w %) (°C)
Control - -151£1 frozen state
Yolk+Cryoprotectants fructose 20.25 1551 unfrozen state
glucose  24.75
Whole egg+Cryoprotectants fructose 31.50 21511 unfrozen state
glucose  38.50
Yolk+papain papain 0.15 -1511 unfrozen state
Table 2. Changes in consistency during storage of egg sampleslc. Ps)
Storage periods Control Control Yolk+Cryo- Whole egg+ Yolk+
(weeks) Yolk Whole egg proetctants Cryoprotectants Papain
Q 665.5 26.4 675.4 38.5 660.2
2 Sticky 410 680.0 38.2 1780.0
macrostructure
4 Sticky 77.0 702.5 44.5 2380.0
macrostructure
6 Sticky 83.0 695.2 42.2 2610.0
macrostructure
8 Sticky 171.0 947.5 45.5 3680.0
macrostructure
81.7 756.2 41.3 2612.5
Toble 3. Sedimentation of egg somples during storagelv,”w%}
Storage period Control Control Yolk+Cryo- Whole egg+ Yolk+
(weeks) Yolk Whole egg protectants Cryoprotectants Papain
0 0.0 0.00 0.00 0.00 0.00
2 100.0 17.33 1.33 4.27 2.13
4 100.0 18.00 1.47 4.67 2.53
6 100.0 29.33 1.73 8.00 2.67
8 100.0 29.73 1.60 8.14 2.80
- 18.88 1.23 5.02 2.01
7o) HE gl Ao AU cf 2ol A Al TR 45k dEle] TN TR
2 9AEo] m AL B AE vofo g HA fon,
NE AMEe oM cryoprotectants & 371 Mgl T+ $-=8% matrix

Ao} FE-8-FA A7) gel 371 Y3k o472 2 ol siA G sk glo] n) Atz aS Y T
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5% Zr}, ol B¢ JFEALE 3 gel BE Ao Sl dExes oy AL £ 4 Qgon, ofd T3
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Table 4. Changes in surface color of egg saomples

T LESEE e

during storage

st Control Control Yolk+Cryo- Whole egg+ Yolk+
orage
period Yolk Whole egg protectants Cryoprotectants papain
(weeks) L* b L b L b L b L b
0 64.7 39.8 51.7  29.7 55.0 35.¢ 34.7 19.1 48.6 28.0
2 54.4 346 60.2 25.2 53.0 33.1 28.8 16.7 56.0 31.5
4 46.6 30.2 61.0 26.8 55.8 34.2 28.2 154 54.2 31.0
6 45.6 29.6 61.7 26.3 55.4  34.0 26.4 146 56.7 32.0
8 45.4 297 61.7 25.5 29.4 15.8 57.5 31.7
. X 51.3 32.8 60.5 26.7 54.8 34.1 29.5 163 54.6 30.8

* L. degree of lightness
b: yellouness

Control

Treated with cryoprotectants

Treated with papain

Fig. 4. Transmission electron photomicrographs of egg yolkt41 X 103).
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Treoted with cryoprotectants

Fig. 5. Transmission electron photomicrographs of whole eggl14 X 10%).
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