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It has been mandatory to label five allergenic substances (AS; egg, milk, wheat, buckwheat
and peanut) in all processed foods, since April 2002 in Japan. Two kinds of ELISA kits have been
provided as screening test kits for the Japanese official method. The Kkits have many advantages
but some disadvantages, i.e., the kits are not necessarily suitable for daily monitoring in food
manufacturing plants, because they require various analytical equipments and the use of compli-
cated procedures. To overcome these drawbacks, we have developed other diagnostic kits based
on immunochromatography that should enable more rapid and simple screening for food aller-
gens. Then we examined the performance of these immunochromatographic test kits (IC kits) in
terms of sensitivity, repeatability and cross-reactivity to AS proteins in 11 kinds of food models
with various heating conditions and physical properties. We also examined processed food models
including AS protein of constant concentration, using the IC kits and ELISA kits, and compared
the results. The IC kits detected AS proteins at 5 #g/g in the extracts from processed food models,
and provided highly reproducible results. Cross-reactivity among the AS proteins was not
observed. The results obtained using the IC kits showed performance equivalent to that of the
ELISA kits we examined in unheating processed food models including AS proteins of constant
concentration. The IC kits should be more suitable for daily monitoring in food manufacturing
plants.
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RIS I/ NERYR, T AR 3T S 2 IR, %4t
AR IR R 2 L e, &ERZEZh
Z1 200 mg 9ot & LIl AfEE# 2 20 mL iz, <
Y — 5 — T CERT 3R U, 99, FLEESEN H A
&M@ 1 100 mM PBS (pH 7.4), /NEERRHEEN % ik
& 4 M Urea 253 100 mM Tris-HCI (pH 8.6), %4,
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Table 1. Characteristics of Immunochromatographic Test Kits

Immunochromatographic  Detection

test kit sensitivity Antigen
Egg 5ug/g Whole egg proteins including ovalbumin, ovomucoid, lysozyme and ovotransferrin
Milk 5ug/g Whole milk proteins including casein, 8-lactoglobulin and a-lactoglobulin
Wheat 5ug/g Whole wheat proteins including gliadin and a-amylase inhibitor
Buckwheat 5ug/g Whole buckwheat proteins including major allergen
Peanut 5ug/g Whole peanut proteins including Alah 1 and Alah 2

Characteristics of immunochromatographic test kits (egg, milk, wheat, buckwheat and peanut).

K Iov4 — 30 MR, 3[EMHZ1T - 7. 3,000Xg, 4°C
T 20 R DBER (T - 721k, LiExEAKTAEL, B
R & L.

4. PEREFTAMEER
EFVARME, 4 FEHOIENEE 7 VAL OBERM
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e 8O EFVEMEMA L. SRR,
KREFVASORAKHHHEZHEL, Thox+y MIE
OFERAREE R ZH VT 10 f5IABR L, MREFFh SR H
Wi E Lz, ThEaHWTH b Il EEAG O,
, NE 21}, Hitd) 2REECERL ARTo
BRER I W T, MHERERERIT 5 ug/g 200 ng/g,
2,000 ug/g, HEHMEARERICIZ, 0ug/g 5ug/g, RENIE
PEERAERIT 13, 20,000 ng/g DEEEERML & (EH L 72, #h
R RER, BRI AF Y PORIEHRERL S F .y b
I EERKIC > W T ENEN—ERE F 72 3 =FA5

Fig. 1. Judgment of results with immunochromatogra-
phic test kits

Judgment of immunochromatographic test kit
results (egg, milk, wheat, buckwheat and peanut).
Two lines can be seen, of which the left is the
control line and the right is the test line

(a) positive (+: clearly visible test line. Concentra-
tion of standard solution=200pug/g). (b) weakly
positive (+w: faint test line. Concentration of
standard solution=2.5ug/g). (c) negative (—: no
test line. Concentration of standard solution=0
ng/g). C:control line, T: test line.

TICHERZITV, RERINAERESF v + DHESZRIA
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st Calat AR 4 iy, BERMEZ RO kL
DIFRE 755, HBEHBROGE X D, @RS HURERE
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F o b TEINTEWHEE R LI END, KFy M7
o — YBRICKERT 2B E U, #ERIEEOREE
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1.2 FEHEMEHB
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Table 2. Detection Sensitivities of Immunochromatographic Test Kits
Processed food Concentration Immunochromatographic test kits
No. del of standard
models solution (ug/g) Egg Milk Wheat Buckwheat Peanut
5 + + + + +
1 Potato salad 200 + + + + +
2,000 + + + -+ +
5 +w +w +w +w +w
2 Pickles in soy sauce 200 + + + + +
2,000 + + + -+ +
5 + + + + +
3 Pickles in vinegar 200 + + + + +
2,000 + + + + +
5 + + + + +
4 Carrot sherbet 200 + + + + +
2,000 + + + + +
5 + + NT + +
5 Cookie 200 + + NT + +
2,000 + + NT + +
. 5 + + NT + +
o St ae oo w L
ab dumping 2,000 + + NT + +
. . 5 +w +w NT + +
7 grlrtrald 1Cilrllnnese meat 200 tw o NT . N
Hmphng 2,000 + + NT ¥ ¥
5 +w + + + +
8 Hamburger steak 200 + + + + +
2,000 + + + -+ +
5 + + + + +
9  Onion soup 200 + + + + +
2,000 + + + + +
5 + + + + +
10 Carrot jam 200 + + + + +
2,000 + + + + +
5 +w +w +w +w Tw
11 Tomato sauce 200 + + + + +
2,000 + + + + +

Detection of standard solution in extracts of 11 processed food models by immunochromatographic test Kkits (egg, milk,
wheat, buckwheat and peanut). Concentration of standard solution=5 ug/g, 200 #g/g, 2,000 ug/g. +: positive, +w: weakly

positive, —: negative, NT: not tested

MWEZ NS, FIoAMKS OIEFFRI A ICRK L 72
BEGMECHEERIC X 2BEEEE LT V. 5EHO
IC # v M3, IEHEEREE O pg/g TIREEMABR T ~NTREME
%R L, FEEEERET 5 ug/g TlE=EHE T X THEERE
ERLIcC &G, ZHEARBRERSOFETICBWT
b, WEEZT A LB AERMICBOCRIFSEE 2
L, FABREOMTER LBkl & OBtk b A U
W ENMEERE N,
1.3 RERIGHHER
RERIGH B OFERIC L D, 5EED IC v b Il
ERRSELIAD 4 O F » b MR I L
I E AT 20,000 ug/mL T RTREMEE R L2
(F=23REd). TLLF VIRBEICB VW TERELLH

W EIRM R 5 5 EH R TR ZERIS ISR 2 AR5
U756, BHERMEIZOR I 225 & C4HNE 55 1]
el b 5. T o7, FPERMEHREICH W THEEST
RELEHO AT LRGSO E R 2G4 2 FERM
BRRAE+F oy MRS SN, BERMEZ O b o2
LA OREFEBE TH 5 20,000 ug/g DIEEERE % &
CEFLVARMBKRICY LT, 5EEDIC+ v MEIdN
TRAR LIz &5, FERMETORERIGITE
K9 2kt 3R U9, SRS ARMEFRES OFE Nics
WTh, BIFRERMEEZRS C EDBMERS NI,
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Table 3. Reproducibility of Immunochromatographic Test Kits

Processed food Concentration Immunochromatographic test kit
No. del of standard

models solution (ug/g) Egg Milk Wheat Buckwheat Peanut

0 —/=/= —/=/= —/=/= —/=/= —/=/=

I Potato salad 5 +/+/+ /4 /4 /4 /4

e 0 ~/=/~ ~/=/~ ~/=/~ ~/=/~ ~/=/-

2 Pickles in soy sauce 5 W/ AW/ AW AW/ W/ W W/ W/ W W/ W/ W/

e i vi 0 ~/=/= ~/=/= ~/=/= ~/=/= ~/=/=

3 Pickles in vinegar 5 T Y4+ 4+ +/+/+ +/4/+

0 ~/=/- ~/=/- ~/=/- ~/=/- ~/=/-

4 Carrot sherbet 5 T 4+ tw/+w/+w +/+/+ +/4/+

. 0 ~/=/= ~/=/= NT ~/=/= ~/=/=

5 Cookie 5 +/4+/+ +/+/+ NT +/+/+ /)

6 Steamed Chinese 0 —/=/= —/=/— NT =/=/= =/=/=
meat dumpling 5 +w/+w/+tw +w/t+w/+wW NT +w/+w/+tw +w/t+w/+wW

- Fried Chinese meat 0 —/=/— —/=/— NT —/=/= —/=/=
dumpling 5 +w/+tw/+w +w/tw/+w NT +/+/+ +w/+w/+w

0 —/=/= —/=/= —/=/= —/=/= —/=/=

8  Hamburger steak 5 T i+ /4 +/4/+ +/+/+

: 0 ~/=/= ~/=/= ~/=/= ~/=/= ~/=/=

9 Onion soup 5 +/+/+ +/+/+ +/+/+ +/+/+ +/+/+

: 0 ~/=/= ~/=/= ~/=/= ~/=/= ~/=/=
10 Carrot jam 5 W/ W/ bW W/ W/ W hw/hw/ W W/ w/ bW bw/ W/ w

0 ~/=/= ~/=/= ~/=/= ~/=/= ~/=/=

11 Tomato sauce 5 e VA ST /A AW/ AW/ AW /4 +

Reproducibility (difference among 3 test strips) of response of immunochromatographic test Kkits (egg, milk, wheat,
buckwheat and peanut) to standard solution in extracts of 11 processed food models. Concentration of standard solution=0
rng/g, bug/g. +: positive, +w : weakly positive, —: negative, NT: not tested

2. AINENGELERICEK B IC £ v b DM

21 EFNERPOIMEDEL

I IC & o h 78 5 0T ELISA # » b o FinENy
HERDOFEE % Table 4 1T/R L1z, & F VB O RINEEE
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BB EFVERICBOTHF v &bt T
HAERLTBO, ITREEmF v M IINEVILE S oAb
RO YR DRIENKEE L 75 25405 5 T MRS
fo. TORKELT220ERNEZLONS. 121F, B
ERTC & F N 2 UNPUE S IBVLER IC & - CEEE S N, #E
%, NEfbd 5 Eicky, xRt
NhhpotclEMEZONS. 95 120HEKELT,
iy b EBICHATREZRH#T 28 7 0 —F uhilk%E
LTV A 7w, IIEERRTICE 0 2 1O IR
DINBVILEEIC X - TS OZ(L F 7o (3R & Dl
BECRRLTEEOETF24EL, ThoE2WRETS
PR TERL B ENEBEZONS. TNHDHE
Rick i+ v s ORIGHOER T BAE L ERBE N

f: 14),20)~22)

A+ 5 b OREIERRICE O CIREESED Shic s 3
OFED b DI, FEMEHCKFEZER L TB D, 7 VAN
D pH 13 4~5 %R L. INERHERIR I3 HFE N 4~5 27N
TARTNVT I v, ARLTA FETEE LNy ooy
VBAEEGUIRRTH 512922, ¥ aDFEDY D pH 5
tRlicaoansd T &, FEMITIANAMENEL, il
KOK gl sniEBZZL NS, L LIRSt
DEBEOREITO>VWTIE, SOBARILBNETHD, *
7iiF o~ ORIERKEOTEEIC S W T bHIERDE VI
N 2HEKARE SN B, &0l RETS KIS Hb
na.

22 EFIESZFOIAMEDEL

HAMHEHEIC * o 78 5 I ELISA # » b OFINENY
HERDOFERZ Table 4 ISR L7z, & F VAL O RINEEE
LT, fliF oy b OBERBRESV—BER LT &
5, JEMBEFVAERDS L BINAGTOFETEmF v +
FIZIEFRISEOMRE A RS C EMTER S N, Lo LInBGEE
WXL TR, =Yy Yy A2 BO0THlF Y bEBITTN
chE/RLcBD, IMmMAHAmEF v~ SIPREHmESF &
b EEREOERICK D, A S hcARTORAIED
MIEDNEE & 75 2568036 5 T EBTER S 72927,

=V VU Ye AMIBVLTHF v F TEVWKIGENSE S
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Table 4. Detection of Standard Solution in Processed Food Models
Egg Milk Wheat Buckwheat Peanut
Processed food Heating
No models conditions  1¢ ELISA ELISA IC ELISA ELISA ELISA
(1g/8) (1g/8) (1g/8) (1g/8) (1g/8)
1 Potato salad No heating + 6.0 + 4.9 + 4.3 + 7.2 +w 8.1
2 Pickles in soy sauce No heating +w 4.8 +w 5.1 +w <1.0 3.9 + 6.2
3 Pickles in vinegar No heating +w <1.0 +w 2.5 + 4.4 +w 1.7 + 4.2
4  Carrot sherbet No heating +w 5.6 + 8.1 + 5.1 + 6.0 + 8.0
. No heating + 7.9 + 10.2 NT NT + 4.4 + 8.7
5 Cookie .
Heating — <1.0 — <1.0 NT NT — <1.0 — <1.0
5 Steamed Chinese No heating  + 3.1 +w 6.7 NT NT — 3.1 + 2.5
meat dumpling Heating — <1.0 — <1.0 NT NT — <1.0 — <1.0
7 Fried Chinese meat No heating +w 3.3 + 5.3 NT NT + 2.3 + 2.8
dumpling Heating — <1.0 — <1.0 NT NT — <1.0 — <1.0
8 Hambureer steak No heating +w 7.2 + 8.5 + 6.7 + 6.7 +w 7.7
ambursger stea Heating - <10 - <10 34+ 28 - 1.1
9 Onion sou No heating ~ + 5.6 + 1.9 + 3.8 + 4.3 + 4.4
P Heating - <10 - <10 4w 24 - <10 - <10
10 Carrot jam No heating  + 5.8 + 114 + 4.7 + 7.4 + 8.4
arrotJa Heating - <10+ 101 +w 47 +w 42 +w 6.7
11 Tomato sauce No heating  +w 4.1 + 7.7 + 1.5 + 5.1 + 6.1
Heating — <1.0 — <1.0 +w <1.0 — <1.0 — <1.0

Detection of standard solution in 11 processed food models by immunochromatographic test kits (egg, milk, wheat,
buckwheat and peanut) and ELISA kits (egg, milk, wheat, buckwheat and peanut). The standard solution (1-100 ng/mL) in
ELISA kit was used for ELISA. +: positive, +w: weakly positive, —: negative. IC: results of immunochromatographic test

kits, ELISA: ELISA kits, NT: not tested

DR, =vVr Yy AL = —HEIckE S
YNy BRHEERIC L Alcd EEZ ONS. SEWERIL 72
=YV YV AITR, V=2 N 10% BESEINT
W5, 7= —MOoFNNE Y aiThD, vatEEs
YN BRI ORERE L T1I~10% OREETHEHIN
BTEMEL, SEWERIL= v Oy Yy Ald Y VN IE
REEMIc R TBEO Y a2 GATWS, Flh=v VY
Y=y hbE—DHKTH B, =Yy —
Ny MDY 3 P K - THFEIC K B ADURDOE M h3 R
SR ENnk SE=v YV Ve s, =YY
Vi =Ny MZOWVTHE, IIREAF Y P ARV 4T
FOF v MTBLWOIERICEVLWRINENE SN TED, C
NoRERLAEBD ¥ abiic Xk BHEH#IEA O 720 & HEH
xni.

23 EFINERPONEREDEL
INERREHIC & v k75 5 UNT ELISA + » b oFRin[E]
IGRER DAL A Table 4 IZ/R L 72, €& F VAN O KINEL
BlcL<e, +2&+2v 0L x 2 lETE2RE, @
F v PORIERRESV—HERLIZIENS, —HoA
s bRV 2 IEINENVE 7OV AR S L I nEET o &0k C L
F v MFREEFOMEEERT I EMMER SN, Fm
HFIcH LTS, P bV —2EBRL 3SEHOETFTLE
FICBWT, WiF oy b EBICEMEERLIZ END, NE
B+ > MBI S oo s £ h B/ E

JFARIERETH 5 T EMtERS NI, FmiF v b Tl
ERERICTREAED NI P2 P — 21, LRV AR
ZREE L icmOIEE G (121°C, 1.2 5FE, 20 43R
CE LN EFIVALTH 5. /INEFR I NALER
D& EEVINBMES s s ans &, N, s
EIRRICINEC & 228 221, Nafbic & 2HiHEROIKT
F AL RS 02 b SCRF L RO K TR &
D, /NERIAmE b THENRERICE 2 C LRSS
Nt FHFREFav )DL & HMETFICOVTIE,
F o b CHIERERICREESED SN TVWED, ThbIk
HAF v b EERRIC, AIEROEOISER L 72 JH R R
SN30, FEHNEREIPSETH 2 EEDNS.

24 EFIIERPOZ ITHEDKRE
ZIEMHMIC & » b7 5 WNC ELISA + » + O NE]
IEER OFEEL A Table 4 ICR L7, & F VB O ARINE
o LC, BLET2E, @i+ v b OWEFHRESV
—HERLIZZ En S, JEMBEF VARG L < 3G
OFEITEmF v MFREEEFOMREE R  EAER S
Ntz Loy LINBEHCE L Tid, ~NvnN=7, =v v
Vo LEBROTHF v EBITETRTERERLTED,
Z 3 HmEF v~ &I, IR+~ b EER,
WFRDOFREIC & - TR O Z BHUHORIEMNNEE & 75 5
BAaNnd 5 ENMERS NI ¥ v TEWRIBHEEE
Dot o= 7E, RIERE & PLEETENSH D,
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HcBDzb 01T <, RIS L S PAELPTV
EVOREAH 5. SRIBHSHERPEON DI, 2]
PUESFTBSEHcs s and, BEHLEr-kz
BIUESFEE L o ed LHElls . £221C+ o ~ TR
PEERUZCZELETE, RGBT, BT
DOFRMEGEL & [l — ik T v, HIFET TR <
Btk aRLTOS & D, AMRloE—boimiigiEs
Vo 2R RSO TR B ERIC L 2 b0 L Bbh 3.
25 EFIERPOFEERREOKRE

HEACERHE A IC + » M1 S5 UT ELISA F v ~ ORI
[YERER DS A Table 4 IS/R L7z, EFVAESROR
AP L, WiF v FOERRESV—EER LIS
Eno, JEMBAEF VAR DS L INEEToHUE T i3
F v FIREEFOMEEERT I EMERS NI, Ll
MBEICH LTI, = v Vv Ve 22k 60T S
VAESTHEF v b EBICTRTEEEZRL, Ny N=J1C
SWTIRELISA # v MZBWLWTERRAMICIT WV 1.1
ug/gxmLicl ENS, BIEEREBAmGF v b &0,
L, TERERF v~ EERRC, MBS o &g o
ISR OMIEDINEE & 75 2 IAWH 5 2 LRSS
fo. Fio, ROBHETOERD1-2E LT, EFIVAEM
OFEMTEMSREEAGLTVWEEEZONS. Kk
HEoFFE7 LIy ELT, Arahl & Arah2 BHI50
ThBo, INSRINEIC X - THIEMWNZLT 3 2 &%
SNTVWRED Ao -2 89 5&, A4 5—F
FOlic X Arah 1, Arah 2 OFUFEM I3 E 5 H310~12),
G UINBGHEIc BT, EEEE 7 94 £ @AM VL
1A, RINBAOIRIEE L T7 L vy v I N4 2
EVOWHEAEBLTVAY, SEfERLL onEE 7L AL
FEARA NPT 54 &0 IMBWEEAFTS OBIEEAE
Thv, FEINTEICLD, Arahl, Arah 2 O
PETT22ET, WiF v b OIS T Lz LHER S
ns.

3. ICH+v b&ELISA £ FD—FE

ZRINEIGRER T L /2 11 O = F L AFICHd 3
IC # 5 b & ELISA v b OHRIEHERICOLT—HKERERH
Hi L7z (Table 5). fEMEAK A ERERNLICETVE
fh% IC + v b DA TG AT - 72354, 1C AR IEEMER
Bich b, 7 VEMOEERERZHET S &
Fexmw, L LAENG IC RIS HH L ik s
WT ELISA &#HEg 2 FEha L 72729, M+ » b OHRIERER %
T s &T, ERBIICICH y FDFFMiAET 5 &0
HRETH B, FIRNENEREBICHERLZIC+y P B X
U ELISA + v b EEHETHE—O XY 7 0 —F Vhifk%
fEHLTBY, [HE—oEmbikzli+y » TllEST S C
LT, MRS TIARORIGE 2 ZET 5 L, Ml
ICHERDENE LT 5 C ENFJRETH 5.
ARINENGRER I 3B 15 5 IC + » b & ELISA F » ~ Dl
ERERO—BRIZ, ELISA 5 ~ ORPEZREZIC + v +
DIFIFMTRETH 3 bug/g THHELIZES, 5 EHED
F o FITBVLTBHE83~967% #/RrL, v bDOFHIC
Lo THEREDOH 2FEREMBESNI. LAL, win
DF vy MIBOLTHEAR—HEZRLIBRIKIZTRTIC * &
N TRREKIE AR L, ELISA * v b Tb5ug/g Kitiz R
LickfAcd o, IC+ v MIRFMITERETH 25 5ug/g
K OMRIC OV T M REETH 5 T LEAL N L5 -
fz. £ TTELISA v F OWERRE % ELISA + v b O
MRHEBERECTH 5 1 ug/g THELILET A, 5O+ v
MIZBWTILT~100% EIEFICE VL —FRERL .
—HEREHT IC F v MIATERICIFRIEN A S I, it
FRAEKIGS X v 7 5 v AEimEd 25 L nwicd, [
—FifkZ R WTIERL L 72 ELISA F v b &R & g
45&, IC+ v FIFELISA v b XD & FHHIRE.
KL 12 B HAD D 5. SEEABICHER Lcii+ v M d &S
HTR—ofikZ#H LTV a0, SEoRBRERICEV
TIC #* v b IF ELISA v b OHIERERE 90% LI Eo—

Table 5. Consistency between the Results of Immunochromatographic Test Kits and ELISA Kits

ELISA kit c y
. . onsistent results .
Immunochromatographic test kit >5ug/g <5ug/g total Consistency rate
(>1pg/g) (<1ug/g)

E +~+w 7(10) 4(1) 32/36 93.9%
58 - 0(0) 25 (25) (35/36) (97.2%)
Milk +~+w 9(12) 3(0) 33/36 96.7%
— 0(0) 24 (24) (36/36) (100%)
+~+w 2(10) 10( 2) 14/24 58.3%
Wheat _ 0(0) 12(12) (22/24) (91.7%)
+~+w 5(12) 7(0) 29/36 80.5%
Buckwheat _ 0(1) 24 (23) (35/36) (97.2%)
Peanut +~+w 8(12) 4(0) 32/36 93.9%
— 0(1 24 (23) (35/36) (97.2%)

Consistency between the results of immunochromatographic test kit and ELISA kit. The result of ELISA Kkits at 5ug/g
(detection limit of ELISA Kkits) +: positive, +w: weakly positive, —: negative. ( ). The result of ELISA Kits at 1ug/g

(detection limit of immunochromatographic test kits)
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