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Inter-laboratory evaluation studies were conducted for the notified ELISA methods for
allergic substances (Egg). Standard extracts of egg spiked in extracts of sausage, sauce, cookie,
bread and cereal at a level of 5�20 ng/mL as the sample solution were analyzed in replicate in 10
laboratories. Coe$cients of variation (CVs) of all three ELISA methods using an Egg Protein
ovalbumin ELISA Kit (ovalbumin kit), an Egg Protein ovomucoid ELISA Kit (ovomucoid kit) and
a FASTKITTM Egg ELISA kit (Egg ELISA kit) were mostly less than 10v. Mean recoveries of the
standard extract of egg were over 40v in the three ELISA methods. Repeatability relative
standard deviations of egg standard solution in five food extracts were in the ranges of 18.7�
25.5v, 18.6�41.8v, 21.3�43.3v for the ovalbumin kit, the ovomucoid kit and the Egg ELISA kit,
respectively. Reproducibility relative standard deviations of egg standard solution in five food
extracts were 16.8�35.1v, 19.6�35.8v, 24.7�51.1v for the ovalbumin kit, the ovomucoid kit and
the Egg ELISA kit, respectively. The detection limits of all the ELISA methods were 4�5 ng/mL
in sample solutions. These results suggested that the notified ELISA methods are reliable and
reproducible for the inspection of egg protein levels in extracts of sausage, sauce, cookie, bread
and cereal.
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Table 1. CVs of Determination of Egg Standard Solution by Using Egg Protein ELISA Kit (Ovalbumin)

Conc. (ng/mL) 0 1 2 4 8 16 32 64

Laboratory 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2

1
2
3
4
5
6
7
8
9

10

3.1
4.3
4.4
3.4
4.3
2.5
3.1
1.1
3.9
2.1

0.8
8.3
5.0
4.1
1.8
5.9
1.6
2.4

15.3
15.0

2.6
1.0
1.3
3.9
5.8
3.7
3.2
1.7
3.9
0.9

0.7
5.9
2.1
0.9
4.3
0.9
1.6
3.4
3.5
5.8

3.0
2.1
2.5
2.5
5.9
3.4
3.2
1.9
2.5
2.0

0.4
1.9
1.4
4.7
3.4
4.1
1.4
1.0
3.5
5.1

2.9
1.6
0.7
3.3
4.0
4.2
2.3
1.3
2.4
2.1

1.7
2.4
1.6
1.5
3.1
4.2
2.1
1.8
3.9
3.0

1.3
1.6

36.6
1.7
1.3
2.7
1.1
1.5
0.9
7.7

1.3
4.4
0.4
2.7
4.2
0.3
2.0
2.7
1.4
5.6

0.7
2.0

19.7
3.0
3.6
1.6

15.5
0.7
2.1
4.7

0.8
1.4
1.7
2.4
4.5

10.8
1.4
1.4
2.0
4.0

0.9
3.6

14.4
3.0
2.3
2.1
0.7
1.1
3.9
6.2

0.7
1.0
0.9
1.4
2.4
4.6
1.9
1.2
1.3
1.2

1.5
1.4
4.7
5.0
0.3
4.2
2.1
1.0
0.6
2.2

0.4
4.8
2.8
2.6
1.9
1.8
2.1
0.9
1.3
0.9

Mean (º) 3.2 6.0 2.8 2.9 2.9 2.7 2.5 2.5 5.7 2.5 5.4 3.0 3.8 1.7 2.3 2.0

Data represent mean values of 3 wells

Table 2. CVs of Determination of Egg Standard Solution by Using Egg Protein ELISA Kit (Ovomucoid)

Conc. (ng/mL) 0 1 2 4 8 16 32 64

Laboratory 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2

1
2
3
4
5
6
7
8
9

10

5.4
16.0
58.0

3.6
20.1

8.9
8.5
5.3

12.4
0.0

4.8
4.3

13.5
2.2

13.7
9.9
2.6
4.6

17.6
13.4

6.0
16.2

7.5
10.8
43.5
13.9

5.6
2.6

17.8
4.5

2.5
6.3
6.9
5.4
5.0
9.0
4.8
3.4
5.4

16.3

6.7
13.5

2.1
9.4

38.1
6.4
7.5
7.3

14.4
16.0

3.6
7.7
5.3
7.1
3.0
4.7
7.9
4.1
9.6

16.1

5.1
6.2
3.5

10.8
24.3

6.4
4.1
5.1

13.3
1.8

3.3
8.9
3.1

11.0
5.4

13.7
7.8
4.3

17.8
12.1

1.3
3.1
2.5
8.5
8.8
2.9
7.6
7.2
5.7
7.2

1.8
15.1

5.9
8.2
8.8
1.8
8.0
5.3
2.0
8.6

1.6
5.5
4.2
1.7
6.6
4.4
1.8
5.9
1.4
2.8

3.9
7.0
7.5
3.9
5.1
1.8
2.9
3.9
1.8
4.3

2.6
4.8
3.7
2.6
7.6
6.1
0.6
4.3
1.4
2.2

1.1
8.0
2.5
1.9
4.5
2.9
2.2
3.1
1.9
2.1

3.2
5.6
4.2
0.8
3.4
5.6
2.8
3.8
4.0
0.6

1.7
7.9
1.3
4.2
3.1
0.4
0.6
1.8
2.3
3.8

Mean (º) 13.8 8.7 12.8 6.5 12.1 6.9 8.1 8.7 5.5 6.5 3.6 4.2 3.6 3.0 3.4 2.7

Data represent mean values of 3 wells
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�"BC]^_`ab���fp�%qrsK 4 ng/mL,

5&rsK 8 ng/mL6R���
�t�au����� !�"#$%&'()*��+
, (0, 0.5, 1, 5, 25, 100 ng/mL)� 1-./�0123�
3-456789� CV> �+,� CV�����?

Table 3 �@A� 0.5 ng/mL�"#$ CV�[ 10P?v
w$p�[R��[> 1 ng/mLIx�+,6K> ""h
i 10P IQ� CV�?@H> TUVW*XYZ?@H
�� jklm6/��no�"GO> �t�au����
%qrsK 5 ng/mL6> 5&rsK 10 ng/mLy8 25

ng/mL6R���
2. ������
����������?zGO� !6/��{|}?
~���H> ������� !���-������>
RSDr"BC RSDR? Table 4 �@H�� V"> 10 !
6��H�de> ����q��"#$45
��45�
K> ""hi 0 ng/mLy8 2 ng/mL����RS> 5

ng/mL?vw$�KV�> 45
�+,y8��H��
�������&K> A�O 100 ng/gIQ6R��� �
���q�y8���-��K> �|��"#$45
�
+, (20 ng/mL)�-�� 70.9Py8�|�|��"#
$45
�+, (5 ng/mL)�-�� 105.2P����R
S> ELISA�defHOK����61$de6R��
f� 9$10), 11)� -��� RSDrK 18.7¡25.5P 6R
S> RSDRK 16.8¡35.1P 6R��� 45
�+,y8
¢£HO> G¤9� RSDR��p> ¥¦§,?%¨A$

Table 3. CVs of Determination of Egg Standard Solution by Using FASTKITTM Egg ELISA Kit

Conc. (ng/mL) 0 0.5 1 5 25 100

Laboratory 1 2 1 2 1 2 1 2 1 2 1 2

1
2
3
4
5
6
7
8
9

10

5.1
5.2
5.4

11.4
4.3
3.9
7.3

10.4
3.8
4.1

4.4
4.0
3.6
4.9
4.4
6.1
7.1
3.5
3.0
3.4

12.4
5.9
8.0

18.4
15.6
15.5

9.2
25.0
22.7

5.0

4.0
14.2

9.3
2.2
1.9

18.8
18.8
13.9
19.6
10.3

3.7
4.4
6.1
7.6
3.4
3.0
4.7
9.0
1.8
2.8

4.5
2.3

15.8
8.9
4.6
6.7
8.5
7.7
4.1
3.8

5.2
3.5
8.2
7.1
5.5
4.9
7.0
6.0
1.9
3.9

5.8
2.8
8.1
5.5
2.9
4.2
3.4
6.2

15.0
3.0

7.3
1.4
5.0
8.8
5.7
8.4
2.2
4.0
2.5
6.9

6.9
1.7
6.4
7.1

15.4
1.9
3.0
2.6
3.1
2.9

37.5
2.9
8.7
3.3
4.8
2.4
4.9
2.7
1.2
9.0

3.8
6.4
4.0
4.7
7.9
2.4
5.0
3.6
2.9
3.5

Mean (P) 6.1 4.5 13.8 11.3 4.6 6.7 5.3 5.7 5.2 5.1 7.7 4.4

Data represent mean values of 3 wells

Table 4. Results of Inter-laboratory Validation for Recovery Test of Egg Standard Solution Using Egg Protein ELISA
Kit (Ovalbumin)

Extract
Sample solution

conc. (ng/mL)
Retained

laboratories

Accuracy
Recovery (P)

Precision

Repeatability (P) Reproducibility (P)

Mean Bias RSDr RSDR

Sausage

Sauce

Cookie

Bread

Cereal

5
20

5
20

5
20

5
20

5
20

10
10

9
8
9

10
9
9
9
8

105.17
91.7
82.3
70.9

100.7
90.1
80.6
85.8
87.3
84.8

5.2
©8.3
©17.7
©29.1

0.7
©9.9
©19.4
©14.2
©12.8
©15.3

23.7
20.2
24.7
19.0
26.9
18.7
24.5
19.6
25.5
21.9

28.3
22.6
26.0
16.8
35.1
20.7
30.7
22.5
26.1
17.7
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KL7- MNO&8P�4563>? (20 ng/mL)��K
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R �N&8P�4563>? (5 ng/mL)

��KL 166.9Q �;<&���� �KL� RSDr7
18.6S41.8Q ��=- RSDR7 19.6S35.8Q �����
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��	
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- �k63^123l+�mnop&q=
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YZ� !&[Gj	���
Bwx�y� !��"#�$%� Table 6 &'(��

10)*�+,(�$%- ./0123�4563�45
�7- 889: 0 ng/mL	
 2 ng/mL�;<&�=-

4563>?	
@�(�A�/0�BCDE7- FG�
500 ng/gH������ ./0123	
�IJ�KL
7- z{VW�4563>? (5 ng/mL)��KL 41.8Q
	
|Z�4563>? (5 ng/mL)��KL 48.9Q�;
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�_- ��FG��/0� 40S50Q��5(��KL�
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Table 5. Results of Inter-laboratory Validation for Recovery Test of Egg Standard Solution Using Egg Protein ELISA
Kit (Ovomucoid)

Extract
Sample solution

conc. (ng/mL)
Retained

laboratories

Accuracy
Recovery (Q)

Precision

Repeatability (Q) Reproducibility (Q)

Mean Bias RSDr RSDR

Sausage

Sauce

Cookie

Bread

Cereal

5
20

5
20

5
20

5
20

5
20

8
8
7
8
8
8
8
8
8
8

131.2
91.2
65.0
57.1

166.9
103.7
107.4

87.8
107.9

89.2

31.2
°8.8
°35.0
°42.9

66.9
3.7
7.4

°12.2
7.9

°10.8

28.5
41.8
41.0
34.2
24.0
18.6
32.4
19.5
30.4
22.7

22.9
33.8
35.8
30.7
20.1
20.0
31.9
20.3
28.6
19.6

Table 6. Results of Inter-laboratory Validation for Recovery Test of Egg Standard Solution Using FASTKITTM Egg
ELISA Kit

Extract
Sample solution

conc. (ng/mL)
Retained

laboratories

Accuracy
Recovery (Q)

Precision

Repeatability (Q) Reproducibility (Q)

Mean Bias RSDr RSDR

Sausage

Sauce

Cookie

Bread

Cereal

5
10

5
10

5
10

5
10

5
10

8
8
8
8
8
8
8

10
8

10

44.4
44.7
48.9
46.0
47.7
44.7
48.9
45.3
41.8
42.4

°55.6
°55.3
°51.1
°54.0
°52.3
°55.3
°51.0
°54.7
°58.2
°57.6

32.2
33.2
38.5
21.6
37.3
30.6
21.3
36.2
43.3
36.6

27.0
30.6
37.0
24.7
34.7
26.1
32.3
36.8
51.1
36.0
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