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Inter-laboratory evaluation studies were conducted for the ELISA methods for allergic
substances (buckwheat). Extracts of snack, bun and udon spiked with buckwheat standard
protein at a level of 5�20 ng/mL as sample solutions were analyzed in replicate at 10 laboratories.
Coe$cients of variation (CVs) of the ELISA methods using a Buckwheat Protein ELISA Kit
(Buckwheat kit) and a FASTKITTM Buckwheat ELISA kit (Buckwheat ELISA kit) were mostly
below 10�. Mean recoveries of the buckwheat standard protein from the food extracts were over
40� in the two ELISA methods. Repeatability relative standard deviations of buckwheat
standard protein in three food extracts were in the ranges of 6.8�78.5� and 5.0�33.9� for the
Buckwheat kit and the Buckwheat ELISA kit, respectively. Reproducibility relative standard
deviations of buckwheat standard protein in three food extracts were 11.9�69.5� and 16.5�34.1�
for the Buckwheat kit and the Buckwheat ELISA kit, respectively. The detection limits of both
ELISA methods were 1 ng/mL in sample solutions. These results suggest that the notified ELISA
methods are reliable and reproducible for the inspection of buckwheat protein levels in extracts of
snack, bun and udon.

(Received June 10, 2004)
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�&2r��� %¡?¢7
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2. ��������

�'()�Sop.a�2U"#�!��S�� (0,

1, 2, 4, 8, 16, 32, 64 ng/mL) � 1 ���.mX� ���
3 �����JK�NO¦7 (CV)� S��� CV�� 2

����+d�� Table 1 .�j op 3� op 5� op
7� op 9 .p��h� P��� CV�1§6� �JmX
1¨JK� 0 ng/mL NJ 4 ng/mL Z�h� �"��
���B©���"� UrQ�.ª�41«�2�71v
,JK� 4 ng/mL �¬�hRJN.��­®7¯kK
2°��±��� 8��S��aa²³ 10´ ��� CV

���"� Tµ`)�yz41�<K� ¶U·¸���
�bc.a��
�'()�Ur��h 1 ng/mL� �"
��h 4 ng/mL ���� 

�¹�?º'()�Sop.a�2U"#�!��S
�� (0, 1, 2.5, 5, 10, 25, 50, 100 ng/mL) � 1 ���.
mX� ��� 3 �����JK� CV�� S��� CV

��+d�� Table 2 .�j RJN.��­®7¯k
K2����±��� 10´ ��� CV����� Tµ`

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

Conc. (ng/mL) 00 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 1.3 12.3 6.7 2.7 4.5 1.8 6.1 7.7 8.7 7.8 4.2 8.1 2.3 9.0 8.0 10.9
2 9.8 10.8 6.7 48.1 3.5 2.3 15.0 8.6 6.2 19.4 1.3 3.9 6.1 5.3 4.0 1.0
3 44.6 15.2 51.0 16.1 30.6 9.2 15.7 7.2 4.7 3.3 4.3 6.2 3.1 1.8 1.1 4.3
4 6.7 6.4 2.6 4.5 1.6 2.7 1.1 1.3 2.9 5.1 2.3 1.8 3.9 0.8 2.2 0.7
5 37.5 25.3 15.3 32.6 16.3 10.8 18.5 8.3 8.7 6.0 19.6 2.6 6.2 4.1 3.4 4.3
6 6.9 4.2 9.2 7.5 7.6 2.9 2.6 2.1 1.9 3.6 2.2 2.8 3.2 6.1 2.3 8.8
7 24.3 55.9 13.3 13.1 8.0 6.3 6.0 9.5 2.4 7.2 2.5 3.8 0.3 4.4 0.4 2.2
8 1.5 13.2 2.5 3.7 1.6 2.5 3.0 3.6 1.8 4.4 3.8 5.0 3.7 3.1 5.2 3.6
9 13.0 91.7 7.1 11.0 6.4 3.6 2.9 9.1 0.5 8.5 1.1 9.7 4.4 4.3 1.7 5.8

10 13.2 9.9 9.2 14.3 3.7 6.5 3.6 11.2 4.3 4.7 7.3 0.6 1.8 1.9 3.0 1.7

Mean (´) 15.9 24.5 12.4 15.4 8.4 4.9 7.4 6.9 4.2 7.0 4.9 4.4 3.5 4.1 3.1 4.3

Data represent mean values of 3 wells.
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Table 2. CVs of Determination of Buckwheat Standard Protein Using FASTKITTM Buckwheat ELISA Kit

Conc. (ng/mL) 00 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 4.7 1.5 4.0 24.6 1.8 0.2 2.8 1.4 1.1 0.8 2.3 4.5 6.5 5.7 5.3 5.8
2 11.7 1.7 2.8 1.6 2.5 1.0 1.5 2.4 1.4 1.4 2.9 2.7 0.6 2.9 3.3 1.9
3 3.9 1.8 2.4 0.8 4.0 2.1 1.9 3.7 2.1 1.7 1.6 0.9 3.1 0.1 1.2 0.7
4 1.4 4.1 0.8 3.3 1.8 2.5 3.5 2.4 1.8 1.7 3.0 1.0 2.9 4.7 1.6 4.7
5 1.3 6.4 0.8 2.8 0.5 0.8 1.8 2.5 0.5 1.2 0.3 1.2 0.5 1.5 1.0 1.1
6 0.8 3.0 2.9 2.5 6.1 2.0 2.4 0.7 3.3 3.3 2.3 2.4 1.6 2.0 2.4 2.7
7 3.7 2.2 6.1 3.2 3.1 2.2 1.9 3.7 2.1 1.9 1.0 1.3 3.3 0.9 0.6 2.4
8 2.1 2.1 3.3 5.2 2.3 1.3 1.9 1.7 1.7 1.1 1.3 2.1 2.4 1.4 0.5 2.4
9 1.3 0.4 0.8 7.5 2.2 0.3 1.3 0.3 0.7 0.8 0.3 1.2 1.2 2.4 1.3 2.8

10 2.8 7.5 2.5 4.5 0.9 11.0 3.4 4.8 3.1 5.4 2.1 3.0 1.7 2.4 1.8 3.5

Mean (v) 3.4 3.1 2.7 5.6 2.5 2.4 2.2 2.3 1.8 1.9 1.7 2.0 2.4 2.4 1.9 2.8

Data represent mean values of 3 wells.

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

Extract
Sample solution

conc. (ng/mL)
Number of

laboratories

Accuracy
Recovery (v)

PrecisionPrecision

Repeatability
(v)(v)

Reproducibility
(v)

Mean Bias RSDr RSDR

Snack
5 8 54.0 �46.0 35.3 35.9

20 8 50.1 �49.9 9.0 13.6

Bun
5 8 102.4 2.4 10.4 17.0

20 8 61.6 �38.4 6.8 11.9

Udon
5 8 56.3 �43.7 78.5 69.5

20 7 42.9 �57.1 23.2 32.4

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

Buckwheat ELISA Kit

Extract
Sample solution

conc. (ng/mL)
Number of

laboratories

Accuracy
Recovery (v)

PrecisionPrecision

Repeatability
(v)(v)

Reproducibility
(v)

Mean Bias RSDr RSDR

Snack
5 9 64.3 �35.7 13.0 23.3

10 9 63.3 �36.7 5.0 16.5

Bun
5 8 127.7 27.7 13.7 21.7

10 9 88.6 �11.4 5.5 21.8

Udon
5 9 94.2 �5.8 14.5 22.6

10 10 75.9 �24.1 33.9 34.1
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