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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.
Coefficients of variation (CVs) of the ELISA methods using a Buckwheat Protein ELISA Kit
(Buckwheat kit) and a FASTKIT™ 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 Kkit, 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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Table 1. CVs of Determination of Buckwheat Standard Protein Using Buckwheat Protein ELISA Kit
Conc. (ng/mL) 0 1 2 8 16 32 64

Laboratory 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2
1 1.3 123 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 23 15.0 8.6 6.2 194 1.3 3.9 6.1 5.3 4.0 1.0
3 446 152 51.0 16.1 30.6 9.2 157 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
5 375 253 153 326 163 10.8 185 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
7 243 559 133 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 1.5 132 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 9.2 143 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 (%) 159 245 124 154 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 FASTKIT™ Buckwheat ELISA Kit
Conc. (ng/mL) 0 1 2.5 5 10 25 50 100
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 24 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 34 4.8 3.1 5.4 2.1 3.0 1.7 2.4 1.8 3.5
Mean (%) 34 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

Precision
) Accuracy — -
Extract Sample solution Number .of Recovery (%) Repeaotablllty Reprodoumblhty
conc. (ng/mL) laboratories (%) (%)

Mean Bias RSD, RSDg
Snack 5 8 54.0 —46.0 35.3 35.9
20 8 50.1 —49.9 9.0 13.6
B 5 8 102.4 2.4 104 17.0
u 20 8 61.6 —384 6.8 11.9
Ud 5 8 56.3 —43.7 78.5 69.5
on 20 7 42.9 ~57.1 23.2 324

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

Buckwheat ELISA Kit

Precision
) Accuracy — —

Extract Sample solution Number pf Recovery (%) Repeatability = Reproducibility
conc. (ng/mL) laboratories (%) (%)
Mean Bias RSD; RSDg
Snack 5 9 64.3 —35.7 13.0 23.3
ac 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 —114 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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1ng/mL T®H - 7z.
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% RE A IERE (5 ng/mL) O [A{ER 102.4% O i T
B - 72314 AV # D RSD, 13 6.8~785% TH Y,
RSDg 13 11.9~695% Td - 7. Epix A D 5ng/mL %
BT, HIEREEE (ng/mL) 2 5HK LT, Whn
D RSDr Db, EREEEZRILT 28ED 1 >Th S
Horwitz O SetE S N 28 E (45%) %= FEl-> Tw
719, EBEE A O 5ng/mL 13, EEMREBRAIITOREE S E
W EMSHERT LD EFHINL.
ZETS5AEy F TORBEOFER% Table 4 1T L
7. 10 BEBE T L 7ok R, S A i o llE R o
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HIEM 12, 8B4 0ng/mL 2 5 2 ng/mL D&EiPHIC

O, AERGRRE» SR LITOBMDZTE Y v /¥y ’E
SHE®EIE, TXT100ng/gINTH -7, BAMMHR
o ONHEEIERIE, ¥~ TR —oicB U 2 ERRIERE
(10 ng/mL) O[E|IXR 63.3% » 5 BHEE AICB T Z0IE
TSI IEIE (5 ng/mL) O 127.7% OHHICH - 7z
B @ RSD; 1 5.0~33.9% T&» 0, RSDg I3 16.5~
34.1% TdH - fo. AEFEMERE (ng/mL) » S L T,
¥ ¥ 7 RSDR 1F Horwitz 0 X S 3 E &N 4 # il
(45%) % Flal-> T, RinECERERE, 2+

MTHAN, 254 4% FOLBEWVERERL 72

Alal, HrEEME (213 @ ELISA ko @i (r & HiY
IZ, ¥=dKR—o, BiEEA, WwTH LAOARIMERE
HwWwT, 108B91c & % Inter-laboratory Evaluation
Studies 2 L 7. TOER, Td+ v PRLSTICZEF
oA ¥Fy TR, WBRLcEROMAEKRIIBOVT,
ELISA MIFE & LT, FEHLZEABVWEINEL L UH
BEERE SN L > T, FE0 2 ELISA 7
&, FPERMEIO Z I EOERMREICEN TH 5 T EHVRE
SNt ZlE Y v EHD ELISA T X A 8EET I &
BRGEEOE 375 <, BRI B X OFABRMEBAR] T D&
BAEFIET 5 C & d, BRAETBRORM»S, 7L
F-FoRHIEOMIEAERST 2 LT, MHTEETHS
EFEZONB.

3t 3

AWML, EASER AR BRI S (RIEL R AT
K [BRERNPEZ 2 E L 2 OWHERPHE
BRHEICRE S TS ] 12k - 72, ABFFEICY 720, =13
BHACREVWLZWE B 7 > 22y 2 BHER
FEHWLE T, o THRE, JHEVWEEE LICRE
JERPRHRG T 2 DI E 35 & OB FFEE O F I B
Wit LET.
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