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

(Received February 4, 2003)
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T, 7L -YEAESURRICERYT 3 BEEE
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4. BERBORE

EERRICHVWAING, HEA L@ » ORI E
BL ok v (BN OFEINL 0ERNL . TR
L 72 #H I 0¥ 7K 30 mg IT 0.05% BRONIDOX-K (AM-
RESCO #t#!) % & %: phosphate buffered saline (PBS)
(pH 7.4) 30 mL 2/0Z, 2% —35 — I TERT 3 B
Hi L7, 10,000Xg, 30 3 TEOME, Z OMHHE %A 0.45
pm <A 707 vy =ML, & EERETL,
100~300 ug/mL DFHHIC A 5 & 5 [ElHhH S &g ciE%l
U7z, JA%itk, EEMBKIZ4C THRELR. V%)
BEEWE, 145y FEOEBCA protein assay kit
Wz,

5. LA BRORR

V—k—V, V=R, JyvF—, N, YVUTLDED
BRO—ERBEMIIEENIARHeREAEE Lk, &
Bo2BE+EVF A F—THBiL, HEERMLT
WABEAEE L7, LIT, FAREE D S i ofmbgIEc
7 > THIHA R 2 AR 12,

FBIFKL 3 gicxf L, PBS (0.05% BRONIDOX-K &
B) %27 mLOEATMA, FEYFAF—FHOT
10,000 rpm T 5 531D BRABIEERIT-> 2. MLRBAK
T Hy TRABYIOLEEE) oL vEIELE K
L, K& 4°C) T 3,000 XgD5EHT 30 ofEE L L, &l
#icBons LT AE LHMMEGERKRE L.

6. 10#8R8IZ & B Inter-laboratory Evaluation Stu-

dies

Inter-laboratory Evaluation Studies {2 IUPAC ® 7
o b -8 28, WK 6, HKERKEBERC 10, R L
B (v V0. 3 (REBEIC> ZEROBFEL 2 BHERIL
T 2EEATT 545, 1ERRTIRY = v 3[EAIEDEEET
RY) TEHLE, §8bL, v—k-9, v=2, 7y
F—, Ny, V)T LD HFEIEOVWT, ENEFTH
8L gE—mE® &+ v F, 100~300 pg/mL ic3H
Bl 7B AT, ANINFR IR R ENIRBAZHE AR 3 R B &
UEER7T o b a2— i 10 557#EE (EB&EAEDE
B, (B BE®K 7 v — 7R QE v vy —, (BHBRER
EwEwme, ) BEBRST 2 v ¥ —ZEMAR, =K
Bz x7 740, BIIEEMOREWER, OGR
ENZRERR « KBOFLRT, HA N & (B hRER, (B&
ARAEREPFER, BSETD WEMN L TIT- 2. 20,
BRIV, BOBOWHET S 707 L —
FY—=F—, ZL—bFTxr oy ve—BEOKEREHOTER
IEMGREREER L 7. IBET V7 I v BXUA KA A
M+ bR RMEIERORMEBEE, v —&—
I, V=R, Ty F—, Ny, VYT OKZHHRKIC, #Hl
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BEREZNENRMLU., BRSBTS 4 ¥+ b T
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* o b ORERIERE, SBELZ2EHEMLATLAL 1
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BARES L, ShELickic, ERTI0DBHEL
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OBFZEERK (TMBE®R (v bE) %2MA,
Yz V—BRICIER B K OBIRE 5 Lictkic, EiE, #t
SHETTI0MEBE L 7. BER RIGELERE 100 uL
AIA, RERGEEESE. RERMEEE, <172
oL — kY —F—-%2HV, EKE450 nm, BlEE
600~650 nm OEHTHRIFEATTV, 450 nm THE Sk
WSEED &, BIETE S NABEEEZE L5V lEE
RIEL, RBEOEERKRICH L TBONAIER/L D
ER L BB ICE D X, EBARTICETh Iy v
WNIBOBEAERDI, 5B, F—0OFERE 3 Y = L
TTITV, &9 2 v SBLNIEEEEL 1.
AL S o S
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FORARIBEEEAK 3EE (UERKREEELTKO
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Va2 — VAR RERD Y = V—BRICILR 5 &
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W, 17 =Yz 100 ul OBER-T €Y v EESTE
W i 54 %%y MIB) ZMZ, $7cELTY = b—
BIKEB L X 2B IRE D Lk, ZET0SEHE
L, BER-TEY VIEEYIBRERT, RBFKRERVTS
BlDBEARIEE T > 7o Bk, 1Y = 424720 100 gL
oREER x4 ¥+ MMIB) 2INZ, 3k%ELT
U2 V—RRICIEN B L OB IRE D Lictkic, BIRT20
SREBEL. ROT, 19 x%%0 100 uL DRIHE
R BBz 54 %%y MIB) 2MARBRIEEEES
¥, w4707 v— b)Y =5 -%H, EKE 450 nm,
Bl R 600~650 nm D&M THIFE STV, 450 nm TH
SNIBOEEN S, BIEETEONABOEEEZ LTIV
HIEEZHEL, REEOEERRKICN L TE S hRIE
EL DR L e RBERICE S X, AlEARPIcETh s
ERMEHRD ¥ vy BOBE SRS, 5B, E—0
EBRAE 3 Y = VBHTTITVL, Bu b bBontkfiz
SEEME L 72,

8. EEREROHMELE

BEMIEOVTELSNAEINER (10 #BIX2 BE X5
BRMHRE) OE%E AOAC DFEHILE< = 2 7 A9 25
ZifgT L, 88T ECBIEROYEE, HTERES

L UEMBEEERD . BHKREIL ACGACOv =27
WIZRE->TIT- 7. §7bHH, Cochran REICL W EHE
KA R LU COITHBE 2 |AI L /2%, Grubbs BiEIC &
H R ILEIGE AR Lo iEBE = 2019 5. Grubbs #&
TEIC & RIEEHMBIS MBI D 2/9 LITTH » 1iga,
BE Cochran BE 1TV, W\ T Grubbs BE 1T .

DHA 7 NVEROVERL T, REBAEES2EEID 2/9
ZHEBAIEAR, BASERTYA 7 VEKTT S, i
RRENCENNRE LS - 1IBAR, ZOBETY A 2
WERT L, B cBBIc X0 BETEEHE L. BHTH
it o MHXBERE (RSD,) 3, EERHEEINOFHEME LR
T, 100 Sr/mean (Sr=(Xdi2/2L)V?% di: HEE
Blic B 5 2 [@MEITCOMDE, L: MBI, mean: T
B oXcHEHIhE ZEMBEBEOEERKZE RSDr)
i3, EERBBMOBERMEZ/RTE T, 100{(Sd*+SR?/
2}12/mean (Sd?= X (Ti—T)2/{2(L—1)}, Ti: B FEERFLES
B3 2 EIETTTOEOR, T: Ti OFHEE) oRXTHE
Haha, BREBROKMIE, BAERSHOEENS >y
£330 (u; 75 V7 BRIBOBIAEDNEGME, o 75 v I IA
BBSLEOERERE) it - 7o, EERFROUMIE, FL
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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 2 1 2 1 2 1 2 1 2
1 3.1 08 26 07 3.0 04 29 1.7 1.3 13 07 08 09 07 1.5 04

2 43 83 1.0 5.9 21 19 1.6 24 1.6 44 20 14 36 1.0 14 48

3 44 50 1.3 21 25 14 07 16 366 04 197 17 144 09 4.7 28

4 34 41 39 09 25 4.7 33 15 1.7 2.7 3.0 24 30 14 50 2.6

5 43 18 58 43 59 34 40 3.1 1.3 42 36 45 23 24 03 19

6 25 59 3.7 09 34 4.1 4.2 4.2 27 03 1.6 10.8 21 46 42 1.8

7 3.1 16 32 16 32 14 23 21 1.1 20 155 14 07 19 21 21

8 1.1 24 1.7 34 1.9 10 1.3 1.8 1.5 27 07 14 1.1 1.2 1.0 09

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

10 2.1 15.0 09 538 20 51 2.1 3.0 77 56 4.7 4.0 62 1.2 22 09
Mean (%) 32 6.0 28 29 29 27 25 25 57 25 54 3.0 38 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 48 6.0 25 6.7 3.6 51 3.3 1.3 1.8 1.6 39 26 1.1 3.2 1.7

2 160 43 162 6.3 135 7.7 6.2 8.9 3.1 151 55 7.0 48 80 56 79

3 58.0 13.5 75 6.9 21 53 35 31 25 59 42 75 37 25 42 1.3

4 36 22 108 54 94 7.1 108 11.0 85 8.2 1.7 39 26 19 08 4.2

5 20.1 137 435 5.0 381 3.0 243 54 8.8 88 66 5.1 76 45 34 31

6 89 99 139 90 64 4.7 64 13.7 29 18 44 1.8 6.1 29 56 04

7 85 26 56 48 75 79 41 78 76 8.0 1.8 29 06 22 28 06

8 53 46 26 34 73 4.1 51 43 72 53 59 39 43 3.1 38 18

9 124 17.6 178 54 144 96 133 17.8 57 20 14 1.8 14 19 40 23

10 0.0 134 45 163 16.0 16.1 1.8 12.1 72 86 28 4.3 22 21 06 38
Mean (%) 13.8 87 128 6.5 12.1 69 81 87 55 6.5 36 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 44 124 4.0 3.7 4.5 5.2 58 7.3 6.9 375 3.8
2 5.2 4.0 5.9 14.2 44 2.3 3.5 2.8 1.4 1.7 2.9 6.4
3 5.4 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 44 15.6 1.9 34 4.6 5.5 2.9 5.7 154 4.8 7.9
6 3.9 6.1 155 188 3.0 6.7 4.9 4.2 84 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 35 25.0 139 9.0 7.7 6.0 6.2 4.0 2.6 2.7 3.6
9 3.8 3.0 22.7 196 1.8 4.1 1.9 150 2.5 3.1 1.2 2.9
10 4.1 34 50 103 2.8 3.8 3.9 3.0 6.9 2.9 9.0 35
Mean (%) 6.1 4.5 138 113 4.6 6.7 5.3 5.7 5.2 5.1 7.7 44

Data represent mean values of 3 wells

NEDOFEE, 0, 75 v 7 IBEBRIEOEHERE) it -
7.

BREBLUER

1. FERBREORIE

BIE7T VT I v F .y b OXEBAICE T 2 MERIERND
RIEEE (0, 1, 2, 4, 8, 16, 32, 64 ng/mL) @ 1 [EER[TIC> &
7 =V 3[EHIETH SN EBHRE(CV), SBEOCVY
B 2B TOFEYE%E Table 1 iI</Rd. 2HBATS
ng/mL 8LV 16 ng/mL DBEFEFRBETHEV CVEEZRL
PN, 2FE@BLTI0O% UTOCVETH, BIF
BEIFEREIRE N, AR LTA F+ .y b OEHEDR
B4 Table 2 ZRe. WHT VT I v RIS, B
HEBETEV CVEEZRLEUAR, 2F2BLTEE
TR 10% LITOCVIETH Y, RIFHERFRENSRE
hic, EVEHTIT->EREBOVTIET VT v iy
FBEUAFRLTAL P+ b &SICHREERRR 4 ng/mL,
TFEIEAIZ 8ng/mL Tk - 7.

x5 4 ¥4y b OREBIICE T 2 REBBIEREORE
B (0, 0.5, 1, 5, 25, 100 ng/mL) ® 1 @&FHfTIc> & ¥ = L
SEAIETCHONKLCY, FEBEOCVEOEEEE

Table 3 iZ;RT. 05 ng/mL iICBF 5 CVIED 10% %8
ZB36DMBH 705 1ng/mLLUEDEETIE, BBG
R10% LIFoCVEAERL, BIiFSEKREEEEZRL
te. BRI CIT-EBRICBWT, IS4 ¥+ b
BHEMRA L 5 ng/mL T, EERAIZ 10 ng/mL 75 25
ng/mL T& - 7.

2. ZnEHXEER

BIR7T VT vF .y bEHOTEHEBATIT- 27— %
ETENT U, F|EMRICH - 7o BB O IRIMENNER o EH1E,
RSD, 8L P RSDr % Table 4 iZ/R L7z, #5%, 10 #ERE
THW LR, SRSMERICE I 2 RIERRONIER
i3, BB 0ng/mL»5 2 ng/mL O&FiFHIZH O, b
ng/mL %A 31375, WEBRBE, SHBEL T
DESZOPEERII, $XT100ng/gllFThH-1. &
ASHEED» O OFEERIE, v — 2B BRIEREK
B (20 ng/mL) DEINE 709% 5V —k— Jic BT
3 HIEFERE (6 ng/mL) OEINE 105.2% OHRHICH
D, ELISA DFERE L TRIEBZHBETCEXIHERETH- 12
LEHLN BN [GI{R D RSD, i 187~255% T&
D, RSDg 13 16.8~35.1% TH - 1z, RIEBKREEH» >
$Wr LT, WEFNDORSDr DIl b, ZEREEAKRIES 5

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 Retamefl Recovery (%) Repeatability (%) Reproducibility (%)
conc. (ng/mL) laboratories
Mean Bias RSD, RSDr

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 22.5
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 Retamefi Recovery (%) Repeatability (%) Reproducibility (%)
conc. (ng/mL) laboratories
Mean Bias RSD, RSDg
Sausage 5 8 131.2 31.2 28.5 229
20 8 91.2 —8.8 41.8 338
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 7.4 324 31.9
20 8 87.8 -12.2 19.5 20.3
Cereal 5 8 107.9 7.9 304 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 Retamefj Recovery (%) Repeatability (%)  Reproducibility (96)
conc. (ng/mL) laboratories
Mean Bias RSD; RSDr
Sausage 5 8 444 —55.6 32.2 27.0
10 8 447 —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 —52.3 373 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 10 424 —57.6 36.6 36.0
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