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Effects of Pasteurization and Frozen Storage on Changes
in Quality Characteristics of 10% Salted Egg Yolk

Jae-Wook Kim* and Chun-Un Choi’

Department of Hotel Culinary Arts and Bakery, College of Kyongnam Provincial Namhae
'Ottogi Corporation

To obtain the basic data for commercial 10% salted egg yolk for mayonnaise preparation, 3 types of egg yolks
[pasteurized egg yolk (Yolk A)-not salted, pasteurized before salting (Yolk B)-salted, and pasteurized after salting
(Yolk C)-salted] were prepared, and the changes in quality characteristics of these egg yolks with frozen storage
were tested. The results obtained were as follows; Yolk A gelatinized during frozen storage, thus could not used
for mayonnaise preparation. The viscosity of the egg yolk increased 3~5 times after salting. Viscosity of the salted
egg yolk increased with frozen storage time. Viscosity of Yolk B was higher at —20°C than —15°C. Viscosity of
Yolk C, however, was higher at —15°C than —20°C. Frozen storage of pasteurized salted egg yolk showed some
effects on the emulsification capacity. The effect, however, was smaller than that of unpasteurized salted egg yolk.
Microbes of salted egg yolk were decreased with frozen storage, but there was no difference between Yolk B and
Yolk C. It was suggested that commercially pasteurized 10% salted egg yolk for mayonnaise preparation can be
successfully stored for 12 months at the temperatare of —15~-20°C.

Key words: salted egg yolk, mayonnaise, frozen storage, pasteurization
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Table 1. Weight data of shell egg and egg yolk (unit: g)
Weight
Average Range percent (%)
Shell egg 64.61 60.87~70.92 100
Egg yotk 18.11 15.19~21.04 280
Egg white 39.74 37.07~43.62 61.5
Egg shell 6.76 6.04~7.80 10.5
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Table 2. General composition of egg yolk from shell egg

954 461

Yolks Water (%) Protein (%) Lipid (%) Ash (%) Carbohydrate (%) pH (20TC)
49.0 Brix" 499 15.9 14 0.7 6.3
43.2 Brix? 56.8 15.3 1.3 0.7 64
Yhand-separated.
Acommercially-separated.
Table 3. Mineral and cholesterol contents of egg yolk and salted egg yolk (mg/100g)
Yolks Ca P Fe Na K Mg Cholesterol
Yolk AV 142 518 438 38 9% 92 918
Yolk B? 163 818 54 2323 232 12.2 837
Y43.2 Brix.
249.5 Brix.
Table 4. Microbial counts of egg yolks before and after pasteurization (cfu/g)
Yolks Pasteurization Total bacteria Lactic a'c1d Mold and yeast Coliform group Staphylococcus Salmonella
bacteria aureus
Yolk A AV 2.6x10° 5.0x10? 30< 4.0x10? 30< 4.0x10!
B 30<? ) . . - -
Yolk B A 4.1x10? 1.9%x10? 30< 2.0x 107 2.4x107 30<
B 30< 30< - - - -
Yolk C A 3.0x10° 2.5x10? 4.0x10" 1.5x10? 5.0x10° 30<
B 30< - 30< -
Ybefore pasteurization.
Jafter pasteurization.
Fbelow 30.
“not detected.
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Table 5. Effect of thawing methods on property of frozen salted egg yolk

Thawing methods®
Test items .
Room temperature Hot air Flowing water
Required time to reach 5°C (hour) 16 10 7
Total counts (cfu/g)" 8.5x10° 4.4x10° 3.3x10°
Viscosity of thawed yolk? 34 18 33
Viscosity of mayonnaise® 45 32 46
Oil particle size of mayonnaise (LLm) 9.5 10.6 94
DTotal count before thawing was 2.5x10°.
2%2,000 cp.
1%5,000 cp.

“Room temperature (20°C £3°C), hot air (45°C), flow water (25°C).
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Fig. 1. Effect of egg yolk type on the apparent viscosity of salted
egg yolks during storage at —15°C and —20°C.
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Table 6. Changes in emulsification capacity of pasteurized salted egg yolks during storage at —15°C and —20°C

Yolks Storage Emulsification capacity (oil g/egg yolk g)
temp. ('C) 0 1 2 3 4 6 8 10 12V
Yolk B -15 754 74.7 752 752 74.8 74.9 75.1 74.6 74.8
-20 754 75.1 752 74.8 74.6 74.8 744 74.1 739
Yolk C -15 752 74.6 74.7 74.5 742 745 74.6 74.6 74.6
-20 75.2 74.8 74.5 74.3 74.6 74.6 744 74.7 74.4

YFrozen storage time (months).
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Table 7. Flow behaviour constants for salted egg yolks of before and after frozen storage

) 5

Yolks" Curve Model R? a b n
B Up, down linear 1.00 1.538 3.110
C Up, down linear 1.00 0.1338 0.8290
B-1 Up power-law 0.99 59.94 04756
Down power-law 0.99 48.79 0.5621
B-2 Up? power-law 1.00 84.02 0.3866
Down” power-law 1.00 67.99 0.4846
C-1 Up, down® power-law 0.99 36.44 0.5841
C-2 Up, down power-law 0.99 30.34 0.6303

YB: Yolk B before frozen storage, C: Yolk C before frozen storage, B-1: Yolk B under frozen storage at —15°C for 10 months, B-2: Yolk B under
frozen storage at —20°C for 10 months, C-1: Yolk C under frozen storage at —15°C for 10 months, C-2: Yolk C under frozen storage at —20°C

for 10 months.

YUp data (flow curve of increasing shear rate from 0 to 10 s-1).
"Down data (flow curve of decreasing shear rate from 10 to 0 s™).
“Consistency index (Pa.sn).

SFlow behavior index (-).
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Table 8. Microbial counts of pasteurized egg yolks before
(control) and after frozen storage at —15°C and —20°C for 12
months (cfu/g)

Lactic acid

Treatment Yolk” Total bacteria

bacteria
Control Yolk B 3.6x10! 2.1x10!
Yolk C 2.1x10! 3
-15°C Yolk B 10<? -
Yolk C 10< -
-20°C Yolk B 10< -
Yolk C 10< -

YColiform group, Lactic acid bacteria, Salmonella, Staphylococcus
aureus were not detected in pasteurized egg yolks after frozen storage
at —15°C and —20°C for 12 months.

Pbelow 10.

“not detected.
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