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Hygienic quality of eggs in the department food stores
in the Incheon Metropolitan area
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ABSTRACT - This study was conducted to provide basic information promoting egg quality improvement and
hygienic control by grasping of present market egg distribution system and hygienic quality. The eggs of 57 brands
collected from the department food stores in Incheon Metropolitan City were examined. Eggs were kept in room
temperature in all the market and 70.2% of the brands were marked the expiration date indicating that eggs would
be available over 28 days after being laid. Fifty-four % of the market eggs was classified as a special or functional
egg. Expiration date and date of laying were common labelling items in all brands. These items were labelled in trade
mark sheet or eggs tray. Only 66.6% of the brands had the mark about net quantity of contents. The inspection about
the exterior and contents of eggs has results as follows: eggshell contamination of feces and feather - 9.5%, abnormal
and broken eggshell - 3.9%, blood and meat spots in contents - 14.7% and watery whites - 1.8%. Average of Haugh
Unit(HU) was 56.1 and below HU 31 were 18 of 285 eggs(6.3%), in addition, more than one egg detected in 12
brands(21.1%) among 57 brands have inferior quality. Salmonella enteritidis from eggshell and antibodies directed
from S. enteritidis in the yolks of eggs available in the market were not detected. Ranges of Total bacterial count
(CFU/ml) on eggshell of eggs were < 10~8.2 x 10°, and isolation ratio of Escherichia coli were 4.7%. Tetracyclines
were detected in 1.8% of the eggs(l of 57 brands) by CHARMII. As mentioned above, quality control and improving
distribution system were required to facilitate egg consumption and improve public health by complementing

labelling items and quality standards.
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Table 1. General characteristics of eggs in the department food stores in the Incheon Metropolitan area

A B D E Total
Items
N % N% N % N% N % N %
lier
Farm(direct) 5 41.7 3 23.1 12 85.7 4 30.8 5 100.0 29 50.9
Merchant 7 583 10 76.9 2 143 - - - - 19 333
GP center - - - - - - 9 69.2 - - 9 15.8
Total 12 100.0 13 100.0 14 100.0 13 100.0 5 100.0 57 100.0
Packing unit(each)
10 10 833 9 69.2 9 64.3 7 53.8 3 60.0 38 66.7
15 1 8.3 2 154 2 143 2 154 1 20.0 8 14.0
20 - - 1 7.7 2 143 1 7.7 - - 4 7.0
30 1 83 1 7.7 1 7.1 3 23.1 1 20.0 7 123
Total 12 100.0 13 100.0 14 100.0 13 100.0 5 100.0 57 100.0
Classification of egg
Ordinary egg 8 66.7 6 46.2 2 14.3 9 69.2 1 20.0 26 45.6
Special egg" 4 333 7 53.8 12 85.7 4 30.8 4 80.0 31 544
Total 12 100.0 13 100.0 14 100.0 13 100.0 5 100.0 57 100.0
Storage
Room temperature 12 100.0 13 100.0 14 100.0 13 100.0 5 100.0 57 100.0
Refrigeration - - - - - - - - - - - -
Total 12 100.0 13 100.0 14 100.0 13 100.0 5 100.0 57 100.0
Expiration date(day)

14 1 8.3 2 15.4 1 7.1 - - - - 4 7.0
21 1 8.3 - - 1 7.1 - - - - 2 35
28 - - 5 385 1 7.1 1 7.7 1 20.0 8 14.0
>28 10 83.3 6 46.2 11 78.6 9 69.2 4 80.0 40 70.2
Unknown® - - - - - - 3 23.1 - - 3 53
Total 12 100.0 13 100.0 14 100.0 13 100.0 5 100.0 57 100.0

N=Number of brand

! Special and functional egg includes free-range raising, mixed rising of male and females, nutrients adds-Vitamins, DHA, Minerak etc.

2 Expiration date not confirmed.
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Table 2. Label statements of eggs in the department food stores in the Incheon Metropolitan area

A B C D E Total
Items
N % N % N % N % N % N %
tora; £l
Expiration date 9 75.0 10 76.9 3 3 9 9 4 80.0 35 614
Date of laying - - - - - - 3 3 - - 3 53
Both 3 25.0 3 23.1 11 11 1 1 1 20.0 19 333
Total 12 100.0 13 100.0 14 14 13 13 5 100.0 57 100.0
Labelling position
trade mark sheet & tray 9 75.0 10 76.9 4 4 9 69.2 5 100.0 37 64.9
Shell 3 25.07 3 23.1 10 10 4 30.8 - - 20 35.1
Total 12 100.0 13 100.0 14 14 13 100.0 100.0 57 100.0
Net guantity of content
Deficient 1 8.3 1 7.7 1 7.1 - - - - 3 53
Normal 1 83 5 38.5 11 78.6 13 100.0 5 100.0 35 61.4
Labelling (subtotal) 2 16.7 6 46.2 12 85.7 13 100.0 5 100.0 38 66.7
Gram(g) 2 16.7 6 46.2 6 42.9 13 100.0 5 100.0 32 56.1
Weight class” - - - - 6 42,9 - - - - 6 10.5
Non labelling 10 833 7 53.8 2 14.3 - - - - 19 333
Total 12 100.0 13 100.0 14 100.0 13 100.0 5 100.0 57 100.0
Storage temperature
Labelling 1 83 1 7.7 4 28.6 7 53.8 - 13 22.8
Non labelling 11 91.7 12 92.3 10 714 6 46.2 5 100.0 44 77.2
Total 12 100.0 13 100.0 14 100.0 13 100.0 5 100.0 57 100.0
Antimicrobial residues
Labelling 1 83 1 7.7 9 64.3 2 154 1 20.0 14 24.6
Non labelling 11 91.7 12 92.3 5 357 11 84.6 4 80.0 43 754
Total 12 100.0 13 100.0 14 100.0 13 100.0 5 100.0 57 100.0
License & certification
Labelling - - 1 7.7 1 7.1 4 30.8 1 20.0 7 12.3
Non labelling 12 100.0 12 92.3 13 92.9 9 69.2 4 80.0 50 87.7
Total 12 100.0 13 100.0 14 100.0 13 100.0 5 100.0 57 100.0
Shell treatment
Wash - - - 1 7.1 - - - - 1 1.8
Wash & Coating - - 1 7.7 5 35.7 - - - 6 10.5
No treatment 12 100.0 12 923 3 571 13 100.0 5 100.0 50 877
Total 12 100.0 13 100.0 14 100.0 13 100.0 5 100.0 57 100.0
N=No. of brand
DJumo, Extra large,Large, Medium, Small, etc
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Table 3. General features of eggs in the department food stores in the Incheon Metropolitan area

Case  Abnormal Shell Broken Shell Feces on Shell Feather on Shell Blood & meat spots in Watery whites No. of Inspected
contents Eggs
No. of Egg 5 6 15 42 5 285
(%) (1.8) 2.1 (5.3) (42) (14.7) (1.8)
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Table 4. Freshness of eggs collected from the department food stores using Haugh unit

. A B C D E Total
Haugh Unit
N=60(12) N=65(13) N=70(14) N=65(13) N=25(5) N=285(57)
72 10 1 18 10 4 43 151%
60 17 7 17 23 8 72 253%
31 31 48 31 30 12 152 53.3%
<31 2(2) 9(3) 4(4) 2(2) 1(1) 18(12) 6.3%
Mean SD 573196 46.819.6 58.7+125 579+10.1 60.0+ 89 56.1+53

() Number of brand

Table 5. Variation of microbial contamination from eggshell of eggs collected from the department food stores in the Incheon

Metropolitan area.

] A B C D E Total
Microorganism

N=36(12) N=39(13) N=42(14) N=39(13) N=15(5) N=171(57)
Total <10 1 1 16 18 6 42 24.6%
bacterial <10 1 6 10 14 8 39 22.8%
counts(TBC) <10® 2 21 15 7 1 46  26.9%
(cfu/ml) <10 32 11 1 - - 4 25.7%
Escherichia coli Not Detected 33 38 41 36 15 163 953%
(csffy;rll)c tacon <10' 3 - 1 2 - 6 3.5%
<10? - 1 - 1 - 2 12%
Salmonella Negative 36 39 42 39 15 171 100%

enteritidis Positive - - - - - - -

( )=No. of brand, Ranges of TBC: <10~8.2 x 10°

Table 6. Detection of antibodies against Salmonella enteritidis in the egg yolks of eggs collected from the department food stores in

the Incheon Metropolitan area

A B C D E Total
Antibody
N=60(12) N=65(13) N=70(14) N=65(13) N=25(5) N=285(57)
Negative 60 65 70 65 25 285
Positive - - - - - -

( )=No. of barand

tHTable 4).
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Table 7. Detection of antimicrobial residues from eggs collected from the department food stores in the Incheon Metropolitan area

Family B-Lactams Macrolides Sulfonamide . Tetracycline Aminoglycocide  No of Inspected Sample
Negative 57 57 57 56 57 56(98.2%)
Positive - - - 1 - 1(1.8%)

3eggs=1 Sample(Brand)
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