128 Bf#iE Vol 45, No. 3

#H X

RREIEAEE CNZE) IE DIEAF5 8 8K ELISA (RHEALDO 72 D
%E%ZE&B’?J I & % FHEESE

Pk 154 10 A 14 HAZHED

fa L Nt AMERIIRIAY RBEEY EE®m T e B
W zE A% ok s AR E I RL ot AR SR R kTR S B
ORI R e PEEERAERYT Nk A
ey =S S eE AN R SCOE S BUE 0 R e O
A @0 AR Y IRECEAN AR R B
2 E R RED A KR R

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

Hiroshi Axiyama*!f Kazuto Isuzucawa*!, Naoki HARIKAT*!, Hiroko WATANABE*?, Ken I1jima*?,
Hirohito YAMAKAWA™, Yamato MizucucHr*, Reiji YosHIKAwWA*, Miho YAMAMOTO*®,
Hidetaka SaTo*5, Masatoshi WATAT*®, Fumihiro ARAKAWA™S, Takeshi OGASAWARA*S,

Rikuka NisHIHARA*?, Hisashi KaTo*7, Atsushi YaAMAUCHI*®, Yoshihisa TAKAHATA*?,
Fumiki MorIMATSU*®, Shinichi MAMEGOsHI*!?, Shiroo MURAOKA*10,
Tsutomu Honjou*!1% Takahiro WATANABE*!, Kozue SAKATA*!,

Tomoaki IMAMURA*!! Masatake Tovopa*! 2
Rieko MaTsupa*! and Tamio MAITANT¥!

(*'National Institute of Health Sciences: 1-18-1, Kamiyoga, Setagaya-ku, Tokyo 158-8501, Japan;
*2Kanagawa Prefectural Public Health Laboratory: 1-1-1, Nakao, Asahi-ku, Yokohama 241-0815,
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, Nagayama,
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: Shimosueyoshi, 2-1-1, 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 191-8510, Japan;
fCorresponding author)

Extracts of sausage, sauce, pasta sauce, fish paste and cereal spiked with wheat standard
protein at a level of 5-20 ng/mL as sample solutions were analyzed in replicate in 10 laboratories.
Coefficients of variation (CVs) of both ELISA methods using a Wheat Protein ELISA Kit (Gliadin
kit) and a FASTKIT™ Wheat ELISA Kit (Wheat ELISA kit) were mostly below 10%. Mean
recoveries of the wheat standard protein from the food extracts were over 40% in the two ELISA
methods except those from cereal extract determined using the Wheat ELISA kit. Repeatability
relative standard deviations of wheat standard protein in the five food extracts were in the ranges
of 16-26.9% and 3.7-36.2% for the Gliadin kit and the Wheat ELISA Kkit, respectively. Reprodu-
cibility relative standard deviations of wheat standard protein in the five food extracts were 21.6
-38.5%, 29.7-53.8% for the Gliadin kit and the Wheat ELISA Kit, respectively. The recoveries of
wheat standard protein from the cereal extract were improved by the increasing the amount of
antibody coated on the plate in the Wheat ELISA kit. The detection limits of both ELISA methods
were 1 ng/mL in sample solutions. These results suggested that the notified ELISA methods are
reliable and reproducible for the inspection of wheat protein levels in extracts of sausage, sauce,
pasta sauce, fish paste and cereal.
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Table 1. CVs of Determination of Wheat Standard Protein Using Wheat Protein ELISA Kit (Gliadin)
Conc. (ng/mL) 0 1 2 4 8 16 32 64

Laboratory 1 2 1 2 1 2 2 1 2 1 2 1 2 1 2
1 5.2 1.0 2.9 4.3 1.9 4.2 1.4 5.6 3.0 5.6 3.4 7.9 2.3 2.1 2.8 3.1
2 7.4 5.4 4.1 3.1 6.8 6.9 2.0 1.4 0.0 2.5 3.6 4.9 0.2 3.4 2.4 6.1
3 10.0 8.0 4.7 6.3 4.2 1.0 3.5 6.9 3.1 2.9 2.6 3.6 1.7 2.8 3.1 2.2
4 4.0 3.1 1.1 4.1 2.7 4.5 6.5 4.9 5.3 7.9 3.7 7.4 1.5 2.3 1.5 4.1
5 46 125 22 321 2.2 4.2 2.0 2.7 6.1 1.0 0.9 3.6 2.8 1.1 3.3 3.3
6 7.2 103 1.1 4.9 1.2 3.9 3.5 6.3 1.6 4.5 1.4 5.8 2.6 5.0 2.0 4.7
7 254 11.1 9.6 25 118 2.9 8.6 2.9 9.2 1.2 7.5 3.0 4.7 2.2 4.0 2.0
8 11.2 8.6 6.7 2.4 4.7 5.5 7.4 7.8 0.6 7.0 5.3 3.1 1.4 2.3 1.1 2.0
9 90.0 0.0 85 108 4.1 0.8 2.9 2.6 2.6 2.8 2.7 0.9 2.1 0.6 1.2 1.5
10 19.6  23.0 5.6 1.7 3.7 1.0 1.7 4.2 1.6 5.1 1.7 1.2 1.6 0.1 1.2 1.0
Mean (%) 19.6 8.3 4.6 7.2 4.3 3.5 4.0 4.5 3.3 4.0 3.3 4.1 2.1 2.2 2.3 3.0

Data represent mean values of 3 wells



132 Bk Vol 45, No. 3
Table 2. CVs of Determination of Wheat Standard Protein Using FASTKIT™ Wheat ELISA Kit
Conc. (ng/mL) 0 0.5 5 25 100
Laboratory 1 2 1 2 1 2 1 2 1 2 1 2
1 6.3 6.8 1.2 2.8 2.6 5.1 2.0 4.4 6.2 5.5 5.2 5.3
2 2.5 3.6 19.2 7.8 2.1 2.1 6.4 2.9 6.7 8.1 - 3.9
3 8.1 7.1 10.5 19.6 4.8 4.4 2.6 3.8 5.5 2.3 2.6 65.7
4 12.1 4.9 7.9 2.2 8.3 8.9 4.8 5.5 5.5 7.1 1.2 4.7
5 4.3 4.5 8.8 7.4 5.2 6.0 4.2 2.9 3.8 4.7 1.7 5.1
6 8.1 7.2 37.7 14.4 3.0 5.7 3.4 14.7 5.7 5.6 2.2 2.8
7 6.5 7.1 6.6 114 4.2 7.9 2.3 3.6 6.3 4.3 4.1 4.9
8 94 6.6 13.2 6.4 7.0 6.7 5.3 3.2 3.6 8.2 - 0.0
9 5.6 8.3 2.7 2.4 5.1 4.9 3.7 3.5 1.7 1.3 0.3 0.5
10 25.1 39.9 8.4 3.8 8.3 36.3 11.5 5.9 2.5 4.9 24 5.1
Mean (%) 8.9 9.9 8.7 7.1 5.3 9.1 4.8 4.0 4.6 5.2 2.5 10.6

Data represent mean values of 3 wells
—: could not determined

Table 3. Results of Inter-laboratory Evaluation for Recovery Test of Wheat Standard Protein Using Wheat Protein

ELISA Kit (Gliadin)

) Accuracy Precision
Extract Sample solution  Number ,Of recovery (%) Repeatability (%)  Reproducibility (%)
conc. (ng/mL) laboratories

Mean Bias RSD, RSDr

Sausage 5 9 68.2 —31.8 18.5 24.7
20 10 58.4 —41.9 17.8 21.6

Sauce 5 10 43.6 —56.4 26.9 38.5
20 9 35.2 —64.8 18.4 22.6

Pasta sauce 5 10 65.0 —35.0 19.7 28.9
20 10 61.8 —38.2 17.3 25.8

Fish paste 5 9 59.2 —40.8 17.4 30.0
20 10 55.7 —44.3 16.2 22.0

Cereal 5 9 65.1 —34.7 16.0 26.8
20 10 52.7 —47.3 189 23.5
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RSD, ¥ 3.7~36.2% T& v, RSDg I3 28.8~53.8% T
B o fo. BIEBHIEEH» S LT, 8BB4 RSDr &
Horwitz OXp» SETE SN 25 E % REl-> Tuhizth,
FINENNREER I, 770 7Y v d s M, PPED
A ZRLTOWAD, Y TLEROWTIEZTXTOAN
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EICERERL >l EMS, TDOBETLV—MNTaI—-FT 3
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TV ) TMCBT AN %EIT->7. &2 A, 5ng/
mL T 58.1% (CV { 0.9%), 10 ng/mL T 59.8% (CV fi
90%) tWFwESI NI, T DDEATFEIE O @A ELISA
HEOREITE, PiAEEZ LichEx 514 v+ P &R
2 R A
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OEHD 5 v 57 FUFITHT 2 8 ) 7 0 —F ifkEHu
TBY, FET LAY OBEPMIRAF =T LT VDY
VoI L THRET 5 EAMEL T TV
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Table 4. Results of Inter-laboratory Evaluation for Recovery Test of Wheat Standard Protein Using FASTKIT™ Wheat

ELISA Kit
) Accuracy Precision
Extract Sample solution  Number ,Of recovery (%) Repeatability (%)  Reproducibility (%)
conc. (ng/mL) laboratories

Mean Bias RSD, RSDr

Sausage 5 8 41.2 —b8.8 9.4 354
10 7 44.9 —55.1 8.8 28.8

Sauce 5 8 50.0 —50.0 36.2 39.0
10 9 47.6 —52.4 15.3 29.7

Pasta sauce 5 9 46.4 —53.6 22.8 42.6
10 7 44.4 —55.6 3.7 40.9

Fish paste 5 7 52.2 —47.8 18.0 32.0
10 7 48.0 —52.0 194 33.7

Cereal 5 7 26.8 —73.2 28.2 53.8
10 7 30.3 —69.7 194 43.8

THNOIEHEEZEELTVS. L, NETSAH
Fo bORY 7o —FufifkohT, FET LV T
REEOFH W E N~ 72FHT 2R FET S
S, PUREMEOEW T © b — 72T 20Uk, B—bB &
OB A28 a1k L D DswEEZ 6N D, =0
TeDINEL T A F 0y P OEHS ¥y BT s
DEWV I E =7 AT PR dTE, Bk
DOEBICKD, NERRY v HEDIEGEES N
PETOIUED D - o LRSS NG, —H, VT VVEy

TR, 70T Y ITHT B3R Y 7 o —F HiRD A{HH
LTk, Inoohikid, FFEDY v/ BDEZ DT
E b =72 20k EMTh Y, SEIEHL AR
MDY TRIFEASZ T WieY, NEXZ T4 ¥+
MCHAREUENE P -2 EEZ NS, L LEND,
TN T YYEy ORMENEOERE, [EURED s v
NI B ERET APUAEH VTV AIET VT L oA R
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MELISAF v b () 7Yvdy bBLONEZ S A
o b)) & bR O pH T L 2 BIIER D IR
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DT, EAEFEHEOBEMRAEORE TIE, i ELISA
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i, 7L —bICEET ATREE 2f5iIcgT AT Eic L.
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EVFAF-—BEICIONPBATE LT,

Al FEERME N @ ELISA ko ZtE(kz Hir
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) 7Tovo ARt AR v T, 10 B8 & % Inter-
laboratory Evaluation Studies # % L 72. % D5,
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N, Licni-1C, WBEAZZME L Bid 2 ffEH ELISA
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Xt NEY v ED ELISA BT X 2 EHER I
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