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Inter-laboratory evaluation studies were conducted for ELISA methods for allergic substances
(peanuts). Extracts of biscuit, sauce, chocolate and butter spiked with peanut standard protein at
a level of 5�20 ng/mL as sample solutions were analyzed in replicate in 10 laboratories. Coe$-
cients of variation (CVs) of the ELISA methods using a Peanut Protein ELISA Kit (Peanut kit) and
a FASTKITTM Peanut ELISA kit (Peanut ELISA kit) were mostly below 10�. Mean recoveries of
the peanut standard protein from the food extracts were over 40� in the two ELISA methods.
Repeatability relative standard deviations of peanut standard protein in four food extracts were
in the ranges of 15.2�49.7� and 3.0�28.3� for the Peanut kit and the Peanut ELISA kit,
respectively. Reproducibility relative standard deviations of peanut standard protein in four food
extracts were 23.5�44.4�� 9.6�28.4� for the Peanut kit and the Peanut ELISA kit, respectively.
The detection limits of both ELISA methods were 2�2.5 ng/mL in sample solutions. These results
suggested that the notified ELISA methods are reliable and reproducible for the inspection of
peanut protein levels in extracts of biscuit, sauce, chocolate and butter.

(Received June 18, 2004)
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3'��!�QR�JK«@ (CV)� 
��( CV�( 2

'¤*()j�	 Table 1 ��p� vw 2� vw 5g�
�vw 7!n� CV��¬�� ­Qt^�®QR�� #�
0 ng/mLUQ 8 ng/mL`!n� � ����(J¯�
!��� [yL��°�1�±�����|=QR�� �
(a²��$n� 
vw�	)	³M����´� IJ�
:(�%�Nµ�!�����­Qt^(a²�O�DR
�� �(P(vw!n� 4
	Q�$ 10¶��( CV�
!��� R·f'���1��DR�� ¸S¹º!*+�
hi�g&$�3�89:([y��n 2 ng/mL� � 

Table 1. CVs of Determination of Peanut Standard Protein Using Peanut Protein ELISA Kit

Conc. (ng/mL) 0 11 22 44 88 1616 3232 6464

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

1 1.9 39.1 1.7 1.7 7.0 3.0 10.9 2.7 10.8 2.0 2.2 2.1 1.3 2.3 5.0 3.0
2 18.3 22.5 49.1 31.6 13.1 27.3 22.5 5.6 9.5 22.7 30.4 11.0 7.4 24.0 5.5 9.0
3 42.1 29.1 24.7 23.5 15.0 3.0 11.9 29.7 3.5 3.0 4.2 2.9 2.4 1.0 2.9 1.0
4 10.1 3.1 9.0 7.1 5.8 4.3 1.6 1.7 3.2 4.0 2.4 3.4 4.9 1.5 1.6 5.3
5 19.3 52.7 39.1 27.8 24.1 29.7 17.2 26.6 12.1 11.6 19.9 15.2 18.1 18.7 4.8 5.3
6 8.2 8.0 6.9 10.7 14.0 7.2 8.1 9.5 5.2 8.8 8.5 9.2 10.3 11.8 4.6 8.9
7 26.8 4.3 16.9 4.5 5.4 6.2 6.0 20.3 25.2 2.9 5.4 8.2 5.5 16.3 1.4 10.7
8 12.1 0.5 14.9 2.3 12.2 2.5 16.9 5.8 4.2 3.4 5.1 6.8 8.0 17.8 5.0 3.6
9 9.2 11.5 6.3 7.3 2.1 5.9 5.1 0.8 3.1 6.2 4.5 2.0 2.9 5.0 9.8 4.0

10 2.4 9.2 11.7 14.5 17.6 6.9 30.7 3.1 15.5 4.2 9.2 4.0 8.6 0.9 4.4 5.6

Mean (¶) 15.0 18.0 18.0 13.1 11.6 9.6 13.1 10.6 9.2 6.9 9.2 6.5 6.9 9.9 4.5 5.6

Data represent mean values of 3 wells.
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3. ������
	
����4KHI����%��LMN4OPQR
:0 STU�V�����WX#YZ�2310 [%?@
A�\]^_`a (RSDr)�bcde?@A�^_`a
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Table 2. CVs of Determination of Peanut Standard Protein Using FASTKITTM Peanut ELISA Kit

Conc. (ng/mL) 0 11 2.52.5 55 1010 2525 5050 100100

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

1 0.3 1.3 2.7 3.2 3.3 2.0 4.4 2.7 2.2 3.1 3.8 2.7 2.3 3.6 1.5 4.2
2 1.6 12.9 2.1 2.8 1.7 1.5 1.1 1.0 0.3 1.4 1.2 1.5 2.0 1.9 5.1 1.5
3 2.7 4.2 0.7 2.4 1.3 2.1 1.5 2.9 7.4 0.6 0.7 7.6 8.6 1.0 0.0 0.9
4 0.8 2.9 0.7 1.3 1.7 1.4 3.7 1.2 1.4 1.0 1.4 0.8 2.1 0.9 2.1 0.7
5 0.9 3.3 2.2 3.0 2.9 0.7 0.4 1.8 1.0 1.1 0.8 3.6 0.7 1.4 0.5 0.1
6 2.3 3.5 0.2 1.8 1.9 5.1 0.7 2.5 3.0 2.2 1.1 0.8 1.6 1.8 2.3 1.7
7 1.0 1.0 2.0 2.2 1.6 2.0 1.1 1.4 1.2 1.5 3.1 0.9 2.7 1.5 2.5 1.9
8 4.2 3.5 1.9 5.3 0.8 3.1 1.5 2.0 1.0 3.7 0.9 1.7 2.1 2.8 2.9 1.3
9 1.8 1.8 0.6 1.7 1.7 0.9 1.8 1.1 2.6 3.0 1.5 1.7 0.8 2.2 0.6 1.7

10 4.3 4.2 2.4 2.3 2.7 2.7 2.2 1.0 3.5 2.1 1.4 3.0 4.1 0.8 3.1 2.1

Mean (7) 2.0 3.9 1.5 2.6 2.0 2.1 1.8 1.8 2.4 2.0 1.6 2.4 2.7 1.8 2.1 1.6

Data represent mean values of 3 wells.

Table 3. Results of Inter-laboratory Evaluation for Recovery Test of Peanut Standard Protein Using Peanut Protein
ELISA Kit

Extract
Sample solution

conc. (ng/mL)
Number of

laboratories

Accuracy
recovery (7)

PrecisionPrecision

Repeatability
(7)(7)

Reproducibility
(7)

Mean Bias RSDr RSDR

Biscuit
5 10 75.8 z24.2 49.7 41.0

20 9 74.2 z25.8 24.8 26.6

Sauce
5 8 68.0 z32.0 15.2 23.5

20 9 65.8 z34.2 19.7 25.1

Chocolate
5 8 50.0 z50.0 31.7 32.7

20 9 53.6 z46.4 28.3 30.6

Butter
5 10 68.2 z31.8 48.8 44.4

20 9 70.1 z29.9 22.1 25.7

Table 4. Results of Inter-laboratory Evaluation for Recovery Test of Peanut Standard Protein Using FASTKITTM Peanut
ELISA Kit

Extract
Sample solution

conc. (ng/mL)
Number of

laboratories

Accuracy
recovery (7)

PrecisionPrecision

Repeatability
(7)(7)

Reproducibility
(7)

Mean Bias RSDr RSDR

Biscuit
5 8 182.3 82.3 9.1 9.6

10 8 122.1 22.1 3.0 10.6

Sauce
5 9 97.3 z2.7 7.0 14.9

10 9 78.7 z21.3 7.3 10.2

Chocolate
5 9 82.1 z17.9 9.1 13.0

10 10 72.0 z28.0 18.3 17.3

Butter
5 9 70.2 z29.8 28.3 28.4

10 10 65.0 z35.0 23.7 27.6
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