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Abstract

For the estimation of measurement uncertainty and following internal quality control (IQC) in food
allergen analysis (egg, milk, and wheat), reference materials (RMs) mainly used in Europe and incurred
materials spiked with allergic proteins were analyzed. Analysis was performed by two-laboratory trials using
two validated ELISA Kits in Japan. Results of RM for milk showed that relative standard deviations (RSDs)
among laboratories, plates, samples and wells in the notified methods were below 10%. However, results of
RMs for egg and wheat showed a broad range of RSDs and high measurement values compared to certified
values. In recovery experiments with incurred materials, intra-laboratory evaluation showed low RSD values,
whereas between laboratory RSD showed higher values of 8-34%. When the recovery rate was corrected with
added standard concentration measured in the same plate, both trueness and measurement uncertainty were
improved and fell into acceptable ranges with respect to all combinations of allergens and ELISA Kits. Thus,
corrected recovery rate could be useful for uncertainty estimation and IQC of food allergen analysis with ELISA.

Key words: ELISA, internal quality control, uncertainty

| ¥S

BEDORMHLTT VAR —RE 2O EE D
fEEfEE ALY LT DBLA0, R AL S
PRk 13 4F 4 ATV AR —WEEAE DR LDOFR
RRFBALZIVZ[1], BIETIRREE MR 7 40 B (IR,
FLE L EIEAE, TIE AN D) ORRBEBLS
. R EHCHET 200 LT 20 & H OFERILE
JhE T B[2], KBRKHIZR T, N Clidd - i il
T O DR M & E i 52 LIS KO AR E IE
FOREMOPEERIZE D TND,

RS E ENDRETAEE 7 80 B ORAL, AL 22
9 H 10 HIHR RS 286 5[ TLAX—WEELE TR
B DR T OV T B H TR K@ (LT 18
E) IS\ T Thb D, MAEHTEO—2LL T, fii
LR & &2 F) B L 72 ELISA ( Enzyme-linked
immunosorbent assay) %23 VS, RIIEOBIIE 1, 5
BEOY 6 [ZHESWTHERED MR S il iR A M
FWTE &R ZTT > T D, BRASHRE Rl L, 50k
ORFEFMEVE R RZ L RV EEA & 10 pglg &AL

EELTHIMrESNS, LOLRRE, AR ki iR
BHR O RMED DR BEZ T HZLNHY | (AETEC AR
MERTHEELHD, BEEORES 4 1IZBW TSR,
HR DV RSILTWDDY W AR IRI LR e ST
WRWD | TIE DB G A fesB L, HIEDIF
PEEREIR D ENFREL SN TN,

B B IS R E BEE 3] T, THIEDA
NS DOFAMDORFHI D DL ST TS, RN
SIEHHTT AT DR OEEMEZR T I ICHERHK
TTHLN, BEROPFERELHY, FERMELO
ELISA Z3#TIZBIL COMFHINERHEN LRSI TR,
AMFFE T, R SZERBER FAIFSEAT & KIRFSZ A%
BAEZEFTD 2 BRSO THIIRO & B B4
Y ESINEURL O D IR LR E 21TV R E A B
ELISA ZHTIZBII D RIENSOHEEE AT, 2. 5
LN ARHENSERIELL TONENLE S H (1IQC) Tk
WOV TRRFILTZ,

1) KRR ERBERL AR ST
T 543-0026 KPR i R X3 T 8-34

Osaka City Institute of Public Health and Environmental Sciences, 8-34 Tojo-cho, Tennoji-ku, Osaka 543-0026, Japan

2) KW S A SR A TR T
T537-0025 KRB IX HiE1T B 3-69

Osaka Prefectural Institute of Public Health, 3-69, Nakamichi 1-chome, Higashinari-ku, Osaka 537-0025, Japan

-37-



Sw -

Il EBRFE

1) 3

Food Allergen Laboratory #1847 L L oF—FAS B #T
BHECEE(CLT, B BERUEY (BF, L. /NEEEH) & (BR)
T30 T4 IIVEVEAL TR, S T DM B B
1% 10 uglg OLOEf AL, BshnaERERIz A -0
EFLOREAE ST, BENEDORITR 4 12725 TR L=,
/NEDOFERE R X Working Group for Prolamin Analysis
and Toxicity W AF-L7= PWG-Gliadin 1 i L7-[4],
FatEapl e L it — 7 CR D B aade) 2 A=,

2) EL|SAiﬂ:&éﬁiﬁﬁﬂ&lﬂ@‘w@ﬁ@ﬁ%

EREITIEL, B AN S FASTKIT =ZA4 Ver.
I /J—x (IR, ., /hZ2) LK AERL R SE T T
F77 FASPEK =7 4% NUIRWRET LV TIV) H(E
AN INETVT V) D 2 >0 AR AN v b
W BRI RSy MRSV BB - T T
77,

AEHL 3 BAPHMTLCHIHL, 1 30y Rk 3
UV CRHIELZ, ZO8EE 2 HBR=EIZB\W T, 220
BRA XV NC 2 [\ 2F 757, RimSCH Tk, 2 >0
BRERLON 2 DOMAET v MK 4 R ERE | I BLO
vhA.BETD,

~A7ua7L—hk)—%—X MTP300 &5\ iE SH-
1200Lab (e A (KR) 34) 2 JHv | FE & 450 nm, &l
HE 620 nm ([ THRSEEERIE Lz, RS Y M E
T ORI A O TR B2 4 £R3L logistic fi#HTC
VERE L BIEESHE T o2 73 7B s (ng/mL) 28 H L
Too MRDITZ A 2 R I FE VI TE VAR A LR D A RS
REFLTREI & 7B E (uglg) 23R DT,

,.
\__

3) RBHAIEICHBITDREEBLURENIDHEE

RERE (X 2), TL—hX 2) o7 (X 3)75»3%i
K& 2L oy i FEBR BB 2 W T BIRIZ BT 590
BEHEEL, S ERICBITOEE maxﬂ“ﬂﬁ#(uﬁﬁ
=[], RSD.; 71—, RSDp; 7L, RSDs; ¥
= /L, RSDw) #H L7z,

F7-., 56172 RSD Ll
TR,

@ 17—k 1% 7N 3 v VRIEDEEED
Z:ﬁgﬁ)é (U1)

_ |RsDp? | RSDg? . RSDy?
ul_\/ T Tt

TENED N HENSZ LU T D

K1)

it

®@ 1#B=.17L—h 1V 7 3 U LHIED
M BMED RREDE (Uy)

_ |rRspy? | RSDp? = RSDs? . RSDy?
UZ_\[ Lttt

(2

@ 1 7V—b, 3 P NEFHTTHIE LI EED
RN & (us)
RSDg?

us :\/RS[;PZ-F 3
N REREEBE

1) BEBASEAVEHIEOEELEE
INTEDOVEREZ MR 95 7 1EE U CRRAREA D 5
VTV DFRFHEEM E AR 32 5 1ERH5[5], Lol
M5, ERIZ T 2R E A B O B A e LT RERE
FEAEM B I BIRE S CHRFES LTV, ED 78, Fox
% Food Allergen Laboratory #E#8Lm & BREE (IR, L.,
INE) B O RIS B D RN SEHEE T
B OFEEL THEL OB ENER R LT, ARk
ifl%ﬁmﬁﬁﬂﬁﬂ%&//w TR A s ELISA ﬂe/
WZEVEAHT S TRY, Bk TR L7 i

RSDyy?
3x3

(:3)

Téuﬁ':%?%fiﬂ%ufﬁﬂkbfﬁﬁb\%hfb\éc
(A) P
Foh  FEIHEIEE (%)
30 A 8
Sk 15 B %
00
z o=
2.3 By AR
13 BF1-—HE
R BT bES =t
11
0 10 20 30 40 50
HEHEOEEE (%)
(B) %L
Foh  FEEIEE ()
25 A 80
soba fit0 B 120
51
35 Ol
42 By AR
65 BF1-—HE
ks e S
00
6.1
0 10 20 30 40 50
HEHETERE (%)
X 1 EERELOREIZI T 5 RN 2 L 45 TR
DI

2 BBREIZRBWT 2 7L —h 1 7L —NMI2& 3 P
T 1 YT MTox 3 v L THEEL, SEBEIY
LRIV 3 ER OB IV B O RE A+
SHEREFZETHRDTZ, (A) I8, (B) #A

-38-



ELISAAICKDBERMM (O1 - 2« N2 RELCKITDIAEDRENSDETE

LIZRT IO, SRB L OO B BRBUEClIE ]
ILER7N 78-120% Cdro7= /3, /N BREBECII M E e
OWRSEEMA 3.0 LI L0 EMRFEFHE K& NI,
FTebb, AEEH L B ARROBRAS Y b Tl & E
WCROBLTLEIZEDRIBE N, FEEICRB W T, A
OWETITNTHIOHEED RSD LT 10%A# THY
B2 mEMENSLNT-, UL, NI 7 VR
FE RSD 10%LL EOfEZ <L (183-15%) , H> 7 /L
MK OB BNIFE OB —EIZL DD TIERWMNES
D, IV — LAY — (b2 To TH R E DXL X
WCEAIE 2D 5T,

PLEDZ Ll SRIAWEHIROEEFEZIIRB XL
WINEHIEIZB T D ARMENSOHETE RS IO 1IQC AW
HZEIIREETHD WL,

2) WmEREERAWCAIEDEELEE

AR O XS, AR 715 S a i ek < F) H
Al REZ R B R VE IR SR B S AL UL, 22T il
HNEDIRRZ 25> TINR L OVELOFE L 2 FH 3L | 2
ARBREICBWTHIEERIT o7z, /N RO L, TR
\ZE I /NE 14 A ANTFTHZENRREECTH -T2
B, EU CTHRIESIVCWAEERER 2 AL CTREF LT, &
FEAE e L B E U TR E 10 nglg L7258
NIt ThIE — T ~TRIIL . —HEDEEIZT
WEE{T-T,

2 [T IO, IR IO O AU 2R T 94-
134% T o723, /INED LRI 257-373% CTdhro
oo /INZE P TE RE O WL FEAB IR Bt &2 k&S
7128 | % MO BRI N CHIE T~ 57O I E v
% 2 fFICARUCRIE L, 4 ElEH L PWG-
Gliadin [N TEEEY)E (reference material) &
L CTHRIHEN TS, o MR T DHi RO FEEIC X
S TRIGHEN B2 D EHE SN TN B[6], ARHFIETIE
PWG-Gliadin (Z%fL T HARRO ¥ ;M3 @RS L
721230 [BULERDY 200%LL B2 /e o7& 2 BT, Bl
B W2 ]IE T, BF, F, hEZ O TIZB W TR
BRE NI & LIRS EE DR T2 TUO A3, ==
IR E R BB RSN, EEANSOIRITEEI NS
ELISA v CHIEZTTIH . Ty MIHWLNLHUE
DEIRDT-DICH Y N CEBENSE TR 5, F=, [
—HBIEA L RAES v Thry (T —R) Micko
TN EESCHEM A EAL T HZEHMESILTND[T7],
FOULTZEMET Tk, T AT Y MZB W T, R
BHDUITIEA LT A YE SIS & FAU DR 8 UM R H ok
Z R OPNENE (BREE) %48 FH OFSE 2B L, e
THNENHDHEE 2T, TDT-8 ., Tz 1ZREDHE
Fih IR (R HH RV | TR T i 2 L R B R EEL LT
I 10uglg TIMLT-b D& PHTL TOM 5281l

oo BRMERRER~D TMEIGRER B G5 N5 M E H A
LU oRUTIOAER R 21TV, fTERIREE MU,

A IE AL (%)
_ B AR~ TS E S SV BB TE (ng/g)

— X
FRAE SRS L TSN L5 0 R BIRE (ug/g) 100

ZORER, IN, F, NEOETUTBWTEERN TOE
BRI S AL, RSB SRS E OIXD SR KIEIC
B Sz (B 3), MERHREICED FohMTBiTs 7Y
— M MHOZEEZ T T, uy MBI Ao L& 24
THRETAZLENTED, 2010 MiEFHEEZFIHT 5
ZETHRBREM OS2 KI5 LM T& T,
FIEFFROFAIL 1IQC {ELL TbIlEL QLD EAVR
BENT,

(A) IH
¥k FRYENE ()
A o
B 121

mlySs¥ % ]

b gl il
B 1—Ma
LEe- =]

BN (%)
115
134

mLy SR ]

b gl il
B 1—Ma
LE ]

BN (%)
373
257

mLy SR ]
[ |
B l—NgE
m g

80

HEHETRRE (%)

2 WSINEREIORIE BT D IR 44 5
K DA
2HRBREIZBWNTC 2 7L —h, 1 7L —hMZo&E 35
Tl I oE 3 UV CHIEL, TEHEIY
FEIO 3 EROGHSHTICIOER B R % FH
SHERERZETRDZ, (A) I8, (B) #. (C) /%

-39-



SWH -

(A) Ip
Foh  ERENEE (%)
A 9
kA B 106
27 oo
[k i |
B L—hE
¥y LEoe |
20 30 20 50
IHEEREE(%)
® %
Foh  ERENEE (%)
A 91
*vhA B 8
n S
b i |
BL—RE
vk n e

20 30 20 50

HEHEERRE (%)
(C) /&
Foh  EHENE (%)
36 A 102
sota B m
28 -
42 OwA
35 LA
26 1M
R m g
49

0 10 20 30 40 50
HEHEERRE (%)

3 WINECEL OB E S IEFHE DAL NS I

BRI L B R DA B)
2ABREICBNT 27— N1 7V —NMNIHOE 3 ¥
TN 1 YU TToE 3 /L THIEL, SR IE
FEIXEIBI 3 ERER D E AT LD E R B O E
AR IEER Z TRk, (A) JB. (B) #.. (C) /I
#=

3) ELISA 3Tz kAT VAL L BIEDRRENSDHEE

WA, T OETEIEAE MR T 272D L W EICIEAR
N SEATRESEHZ LD ROLIL, BRI HN T
W ROOLNAMECHH[8, 9, 10], BT
DRNE DN SEHEE T D& R =R M ILFERRIC
Lo THRLNDIERER A A S E L THWSZE (top-
down 15) BWEE THHEE Z LTSI, 12], AWF5E
D 2 RBREICF TR IR U E S 7= il a4 1 7
Bl BONA RS2V 1IQC I2OWTHEL-
(#1),

WHE, HOIRBREICBOVTREE 1 V7L 3 U=
NTHETDE, ZORMENSIE kL TEEEND, &
BT, MBEORERWENZDE, TORMENSIT u k72D,
= LN ENE BRI T D4 IE B RO RS %
RUTZ, RBRE DENEINZ 5L TSI R E 7
R,

HWENEDRIES 5 Tk, BEARFDO NSAT A ENKEE
TR E DHBENPRFFEN TNDZEDFHE TR T 72012 |
WY EEREE VTN B A R 528
DEFELN LS TNWD, ARl EERIBRIZBIT S
FHEEIGERIE, W oREEF v O AE DR ICE
WTh BB B LI SO NAZ L nMNE LT, L
T2, FREIOBAIZ BN THRRE BT TREAE IR
INFRERERIE 2 2 812 X0 | AR OVEGEMERF2 FEf
THILILFRETH D,

BIZIE, WIEEHE 3 T TRIE LS54, FedX
THIEMD Z 2L, ZNEfREL U TR EEM R
MEDOWEEBREITIZEN TEDLEEZ LN,

_ B S [ R — 0 7 S i
H B E A S

z

7% 2 1TR TN, AWFEIC I 1 RBR=EICEIT5 1QC
O B (BRI SRS SO B AR ) S) %
IR ZENTET, B S T3 ROBAEQN oL
LSRRV, FEEFEMBHRA D ELISATEIZBITS
IQC FiEL U CTHIERIIN R Z [ CRME T B2 034 14
IR CES,

£ 1 IIEREOREIZI T DT E [RIER LHE D R NS

R Foh A B

JEAE B I2 e 1&II° 2 e 1&I11°
. A 1 B (%) 100 87 94 108 105 106
o HITE D RS (%) 1.6 3.2 9.5 2.2 1.9 2.8

- HE RN (%) 84 99 91 97 99 98
& I TE D A7 S (%) 3.0 2.3 10.5 1.8 6.1 45

A 1E [ #(%) 99 105 102 107 115 111

b B TE D RS (%) 4.6 3.1 5.8 3.4 5.6 6.8

TR 1L BT HRED A HESIE U D IVFE L,
PR | & BRI HHED R HENSIT F 2) IVFEH L,



ELISAAICKDBERMM (O1 - 2« N2 RELCKITDIAEDRENSDETE

# 2 REREICBIT 5 BRI ERE H IR EARfENS
. FRBREE | FRBRE
J?Hﬂ Sk H ) H e H ) H i YE
[ 5 (%) AW E (%) [ 5 (%) THED S (%)

o A 100 0.9 87 1.9
B 108 13 105 1.3
" A 84 2.8 99 16
g B 97 1.3 99 4.4
g A 99 4.0 105 2.4
B 107 3.0 115 3.0

FRBRE 1L 1112310 BARFREA S (R 3) KV E L,

IV

R EFEAM B O AR B T A RN SOHE T B I
IQC FEIZHOWT, BRI T S & BalEe
P SR INEREHE O TR L=,

BEHERBRE TR D0 UIE DOt B b AR S
EHEELIZE A, EUERINERBRO M IE i E VD281
Ko TR EREELARHENIDELIL, MIE RIS Z
TECRH 452 LI LV RBR = IR B HHE D SV
HEATZ D RetE a2 R LT,

BEHR

1) BT R £ PR AR B R R B L OV AR
REBREEM. TV —EEELRMICETS
FRIZOWT. Pk 134 3 H 21 HERHEE 2 &
BLOREIS 46 5 (2001).

2) MBFEFRERS. TUALX—WHE SR SOK
BIFVEIZOWT. R 2249 H 10 HIHE K 286
. IECEERL 26 /- 3 A 26 HIHR K 36 5
(2015).

3) Rk 20 4 7 A 9 HAEZZEEFEHS 0709001 5 : Rdakdn
AR B IT DR A O SRS BRIC DL TR

4) R. van Eckert, E. Berghofer, P.J. Ciclitira, et al. Toward
a new gliadin reference material-isolation and

characterization. Journal of Cereal Science 2006;43:
331-341.

5) ZIHHE. BREDHITT —F DIEHMEMER T AT L
DFESL. AR AFFL T 5556 2007 ;54: 356-361.

6) Z. Bugyi, K. Torok, L. Hajas, et al. Comparative study
of commercially available gluten ELISA Kits using an
incurred reference material. Quality Assurance and
Safety of crops & foods 2013;5(1):79-87.

7) ACHESE, AT EORRR, LHERAG T B L, (W IE
KFE. FFEFEME(GF-F) DAV —= T F
TONESEEETFIEOMG. AL R R
#£72012;75:35-39.

8) Guidelines for the assessment of the competence of
testing laboratories involved in the import and export
control of food. CODEX, in CAC/GL 27-1997 (1997).

9) Guidelines on measurement uncertainty. CODEX, in
CAC/GL 54-2004 (2004).

10) Guidelines on estimation of uncertainty of results.
CODEYX, in CAC/GL 59-2006 (2006).

11) IR, BRSO TIcB T 5 R SE criteria
approach. 4=/%## = 2007;51:156-159.

12) IHY 2. BEHTED SHEPRFE Bull. Natl. Inst.
Health Sci. 2012;130:21-30.

-41 -



	I　緒言
	II　実験方法
	III　結果と考察
	IV　結論
	参考文献

