October 2003 213

#H X

R AR IR JI7E DA 57 By & sk ELISA
DYFIHEBENT & 2 FHMTFE

CERE 1542 H 4 H32H)

faol T AHRIIRAY RBEEY EREm T e B
Wz A* Kk BE A AL ot AR S B (e R S B
B IR R R I sk O UNGEIE f#Re pHEERAERYT B A

e A R S MR AR R CR o | O
(I = D N A SRS ) -3 =8/ G (= 1 /. o B Lo
SR S it — 8 o1 SN Y NN A

Inter-laboratory Evaluation Studies of Notified ELISA Methods
for Allergic Substances (Egg)

Hiroshi Axivama*h T, Kazuto Isuzucawa*!, Naoki HARIKAT¥!, Hiroko WATANABE*Z, Ken [171MA*3,

Hirohito YaMAKAWA*®, Yamato MizucucHI™, Reiji YosHIKAWA*4, Miho YAMAMOTO™,
Hidetaka SaTo*®, Masatoshi WATAT*®, Fumihiro ARAKAWA™*S, Takeshi OGASAWARA*S,
Rikuka NisHIHARA*?, Hisashi KaTo*7, Atsushi YaAMAUCHI*®, Yoshihisa TAKAHATA*?,
Fumiki MorIMATSU*®, Shinichi MAMEGOSHI*!?, Shiroo MURAOKA*1?,
Tsutomu Honjou*!?, Takahiro WATANABE*!, Chiseko WAKUT*!,
Tomoaki IMAMURA*!!, Masatake Tovopa*! 2
and Tamio MAITANT¥!

(*'National Institute of Health Sciences: 1-18-1, Kamiyoga, Setagaya-ku, Tokyo 158-8501, Japan;
*2Kanagawa Prefectural Public Health Laboratory: 1-3-1, Shitamachiya, Chigasaki-shi, Kanagawa
253-0087, Japan; **Nisshin Seifun Group Inc.. 5-3-1, Tsurugaoka, Oi-machi, Iruma-gun, Saitama
356-8511, Japan; **Japan Inspection Association of Food and Food Industry Environment: 3-7—4,
Kyobashi, Chuo-ku, Tokyo 104-0031, Japan; **Japan Food Research Laboratories: 6-11-10, Naga-
yama, Tama-shi, Tokyo 206—-0025, Japan; **San-Ei Gen F.F.I, Inc.: 1-1-11, Sanwa-cho, Toyonaka-
shi, Osaka 561-8588, Japan; *’Showa Sangyo Co., Ltd.: 2-20-2, Hinode, Funabashi-shi, Chiba 273—
0015, Japan; *®National Institute of Health and Nutrition: 1-23-1, Toyama, Shinjuku-ku, Tokyo
162-8636, Japan; **Nippon Meat Packers, Inc.: 3-3, Midorigahara, Tsukuba, Ibaraki 300-2646,
Japan; *!°Morinaga Institute of Biological Science: 2-1—1, Shimosueyoshi, Tsurumi-ku, Yokohama
230-8504, Japan; *''University of Tokyo Hospital: 7-3—1, Hongo, Bunkyo-ku, Tokyo 113-8655,
Japan; ?Present Address: Jissen Woman’s University: 4-1-1, Osakaue, Hino, Tokyo 191-8510,

Japan; YCorresponding author)

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. Coefficients 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 FASTKIT™ Egg ELISA kit (Egg ELISA kit) were mostly less than 10%. Mean recoveries of the
standard extract of egg were over 40% in the three ELISA methods. Repeatability relative
standard deviations of egg standard solution in five food extracts were in the ranges of 18.7—
25.5%, 18.6-41.8%, 21.3-43.3% 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 16.8-35.1%, 19.6-35.8%, 24.7-51.1% 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 3.1 08 26 07 3.0 04 29 1.7 1.3 1.3 0.7 08 0.9 0.7 1.5 04

2 4.3 8.3 1.0 5.9 21 19 1.6 24 1.6 44 20 14 3.6 1.0 1.4 48

3 4.4 50 1.3 21 25 14 0.7 16 36.6 04 19.7 1.7 144 09 47 2.8

4 34 4.1 3.9 09 25 47 33 15 1.7 2.7 3.0 24 3.0 14 5.0 26

5 43 1.8 5.8 4.3 5.9 34 4.0 3.1 1.3 4.2 3.6 45 23 24 03 1.9

6 25 59 3.7 09 34 4.1 42 4.2 27 03 1.6 10.8 2.1 46 42 1.8

7 3.1 16 32 16 32 14 23 21 1.1 20 155 14 0.7 19 2.1 21

8 1.1 24 1.7 34 1.9 1.0 1.3 1.8 1.5 27 07 14 1.1 1.2 1.0 09

9 3.9 153 3.9 35 25 35 24 39 09 14 21 20 39 13 06 1.3

10 2.1 15.0 0.9 58 20 5.1 2.1 3.0 77 56 4.7 4.0 6.2 12 22 09

Mean (%) 3.2 6.0 28 29 29 27 25 25 57 25 54 3.0 3.8 1.7 23 20
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 54 4.8 6.0 25 6.7 3.6 5.1 33 1.3 1.8 1.6 3.9 26 1.1 32 1.7

2 16.0 4.3 16.2 6.3 135 7.7 6.2 89 3.1 156.1 55 7.0 4.8 8.0 56 79

3 58.0 13.5 75 6.9 2.1 53 3.5 3.1 25 59 4.2 75 3.7 25 42 1.3

4 3.6 22 10.8 54 94 7.1 10.8 11.0 85 8.2 1.7 3.9 26 1.9 0.8 4.2

5 20.1 13.7 435 5.0 38.1 3.0 243 54 8.8 88 6.6 5.1 76 45 34 3.1

6 89 99 139 9.0 6.4 4.7 6.4 13.7 29 18 4.4 1.8 6.1 29 56 04

7 85 26 5.6 4.8 75 79 4.1 7.8 76 8.0 1.8 29 06 22 28 06

8 5.3 4.6 26 34 7.3 4.1 5.1 4.3 72 53 59 3.9 4.3 3.1 3.8 1.8

9 124 176 178 54 144 9.6 13.3 17.8 5.7 2.0 14 18 1.4 19 40 23

10 0.0 134 45 16.3 16.0 16.1 1.8 12.1 72 86 28 4.3 22 21 0.6 3.8

Mean (%) 13.8 8.7 128 6.5 121 6.9 81 87 55 6.5 3.6 4.2 3.6 3.0 34 27

Data represent mean values of 3 wells
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Table 3. CVs of Determination of Egg Standard Solution by Using FASTKIT™ 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 5.1 4.4 12.4 4.0 3.7 4.5 5.2 5.8 7.3 6.9 375 3.8
2 5.2 4.0 5.9 14.2 4.4 2.3 3.5 2.8 1.4 1.7 2.9 6.4
3 54 3.6 8.0 9.3 6.1 15.8 8.2 8.1 5.0 6.4 8.7 4.0
4 114 4.9 184 2.2 7.6 8.9 7.1 5.5 8.8 7.1 3.3 4.7
5 4.3 4.4 15.6 1.9 3.4 4.6 5.5 2.9 5.7 15.4 4.8 7.9
6 3.9 6.1 15.5 18.8 3.0 6.7 4.9 4.2 8.4 1.9 2.4 2.4
7 7.3 7.1 9.2 18.8 4.7 8.5 7.0 3.4 2.2 3.0 4.9 5.0
8 104 3.5 25.0 139 9.0 7.7 6.0 6.2 4.0 2.6 2.7 3.6
9 3.8 3.0 22.7 19.6 1.8 4.1 1.9 15.0 2.5 3.1 1.2 2.9
10 4.1 3.4 5.0 10.3 2.8 3.8 3.9 3.0 6.9 2.9 9.0 3.5
Mean (%) 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
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Table 4. Results of Inter-laboratory Validation for Recovery Test of Egg Standard Solution Using Egg Protein ELISA

Kit (Ovalbumin)

Accuracy Precision
Extract Sample solution Retalneq Recovery (%) Repeatability (%) Reproducibility (%)
conc. (ng/mL) laboratories
Mean Bias RSD; RSDg
Sausage 5 10 105.17 5.2 23.7 28.3
20 10 91.7 —8.3 20.2 22.6
Sauce 5 9 82.3 —17.7 24.7 26.0
20 8 70.9 —29.1 19.0 16.8
Cookie 5 9 100.7 0.7 26.9 35.1
20 10 90.1 —-9.9 18.7 20.7
Bread 5 9 80.6 —194 24.5 30.7
20 9 85.8 —14.2 19.6 225
Cereal 5 9 87.3 —12.8 25.5 26.1
20 8 84.8 —15.3 21.9 17.7
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Table 5. Results of Inter-laboratory Validation for Recovery Test of Egg Standard Solution Using Egg Protein ELISA

Kit (Ovomucoid)

) ) Accuracy Precision
Extract Sample solution Retamgd Recovery (%) Repeatability (%)  Reproducibility (%)
conc. (ng/mL) laboratories
Mean Bias RSD; RSDg

Sausage 5 8 131.2 31.2 28.5 22.9

20 8 91.2 —8.8 41.8 33.8
Sauce 5 7 65.0 —35.0 41.0 35.8

20 8 57.1 —42.9 34.2 30.7
Cookie 5 8 166.9 66.9 24.0 20.1

20 8 103.7 3.7 18.6 20.0
Bread 5 8 107.4 7.4 32.4 31.9

20 8 87.8 —12.2 19.5 20.3
Cereal 5 8 107.9 7.9 30.4 28.6

20 8 89.2 —10.8 22.7 19.6

Table 6. Results of Inter-laboratory Validation for Recovery Test of Egg Standard Solution Using FASTKIT™ Egg

ELISA Kit
Accuracy Precision
Extract Sample solution Retamefi Recovery (%) Repeatability (%)  Reproducibility (%)
conc. (ng/mL) laboratories
Mean Bias RSD; RSDg
Sausage 5 8 44.4 —55.6 32.2 27.0
10 8 44.7 —55.3 33.2 30.6
Sauce 5 8 48.9 —51.1 38.5 37.0
10 8 46.0 —54.0 21.6 24.7
Cookie 5 8 47.7 —52.3 37.3 34.7
10 8 44.7 —55.3 30.6 26.1
Bread 5 8 48.9 —51.0 21.3 32.3
10 10 45.3 —54.7 36.2 36.8
Cereal 5 8 41.8 —58.2 43.3 51.1
10 10 42.4 —57.6 36.6 36.0
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