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Comparison between Old and New Methods for Detection of Allergenic Substances (Egg and Milk)

Hiroko WATANABE" *, Chie AkaBosHI?, Kiyotaka Sarta®, Haruko Sexipo!, Shigeki HASHIGUCHT,
Kenjiro WaTABE® and Kouki Tanaka?

!Chemistry Division, Kanagawa Prefectual Institute of Public Health:
1-3~1 Shimomachiya, Chigasaki-shi, Kanagawa 253-0087, Japan;
2Kawasaki City Institute for Public Health: 5-13-10 Ohshima,
Kawasaki-ku, Kawasaki 210-0834, Japan;
3Yokohama City Institute of Public Health: 1-2-17 Takigashira,
Isogo-ku, Yokohama 235-0012, Japan; * Corresponding author

The old ELISA method for detection of allergenic substances {egg and milk) in Kanagawa
prefecture from 2003 to 2007, employed before improvement of the food allergen labeling system,
yielded detection rates of 209% for egg and 30% for milk. In 2005, after improvement of the
labeling system, the detection rate using the new ELISA in solutions containing 1% SDS and 7%
2-mercaptoethanol increased by about 109% for egg, but decreased by half for milk. There were 4
positive samples (over 10 ug/g) for both egg and milk proteins, on account of contamination by
ingredients at the manufacturing line and the lack of proper food labeling. In 2009, the
contamination levels of egg and milk proteins in labeled commercial foods were low. In a
comparison between the new and old methods with the same samples, both the new ELISA and
Western-blot analyses showed an increase in the detection rate of egg protein. In relation to milk
protein, the detection rates were decreased with the new ELISA, although the ELISA detection
rate and consistency rates with Western-blot analysis were increased. On the other hand, in the
case of a protein content below 5pg/g, it was impossible to determine ovomucoid and casein by
Western-blot analysis.
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Table 1. Results of examination of allergenic substances (egg, milk) from 2003 to 2007 in Kanagawa
Allergenic substances Year No. of samples No. of detections*? 9% of detection No. of positive samples® 3
2003 (H15) 36 7 19 1 (Fish paste products (tsumire))
2004 (H16) 24 5 21 0
30 3 10 1 (Fish paste products)
Egg 2005 (H17) pym = o
2006 (H18) 56% 7* 13% 1 {(Chinese noodle)
2007 (H19) 58* 12* 21 produlc(tzi(ss?t)sj;faage))
2003 (H15) 33 9 27 8 (Chi;‘sz;":ﬁzgne”’
2004 (H16) 36 18 36 0
Milk 2005 (H17) 24 e 17 0
2006 (H18) 36% 5% 14% 1 (Soybean milk ice cream)
2007 (H19) 36* 3* 8* 0
Vlug/gs

2 These data were confirmed by Western blotting analysis.

P 10ug/gs

* Measured by new ELISA kit with extraction buffer containing surfactant and reducing agent

B TEINLIT% (15/90 %), FL30% (21/69
THD, WRBEETIIN19% (26/138#{K), F13%
(12/96 tafE) 75 -7z
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Table 2. Detection of egg protein by using old and new methods in commercial foods

ELISA (ug/g) Western blotting
Old New*
Old New*

No. Commercial foods Indication Polyclonal antibody Monoclonal antibody

Egg Ver. Il Faspek

. SA Ted
Egg kit OVA kit Kit OVA kit

OVM OVA M/OVM M/OVA N/OVM N/OVA

Chinese steamed shrimp
dumpling

—

Egg white 2.7 4.6 20< 20< + + Nt Nt Nt Nt

2 Chinese steamed Egg white 14 1.9 20< 20<  + + Nt Nt Nt Nt
crab dumpling

Stewed pork

3 i <0. X < < + N N D
(Retort packing) Egg white 0.5 <0.4 20 20 + Nt t Nt Nt
4 Vienna sausage @ Egg white 2.4 3.9 20< 20< + + + + + +
5 Hamburger steak Bggwhite, o0 g4 20< 20<  + + Nt Nt Nt Nt
Egg powder
Stewed pork . .
X . < + + h N N
(before Retort packing) Egg white 0.5 1.2 20< 20 Nt Nt Nt Nt
7 Fried fish dumpling . 09 L4 <1 <1 . . + + B B
(Satsumaage)
8 Cream in marshmallow —— 1.1 1.0 <1 <1 -+ -+ + + — —
Chinese meat dumplings

+

R 5.6 < 0. . < - -
9 (before cooking) 04 L7 t

Chinese vegetable
10 dumplings b 52 <04 <1 <1 - -
{before cooking)

I+
|
-+
!

1 Pork cutlet - <05 <04 <1 22 + - + + + -
{frozen foods)

Roll cabbage covered

12 with bacon — <0.5 <04 1.0 <1 Tr e = - - -
13 Chinese meat dumplings — <05 <04 1.1 <1 + - + - 4+ -
14 Chinese stea{ned meat o <05 <04 26 <1 n - + n + Tr
dumplings
15 Chinese meat dumplings <05 <04 17 <1 - - + + + Tr
(Wonton)
16 Cracker — <0.5 <04 4.8 <1 Tr - * + + -
17 Rusk e <05 <04 <1 1.8 Tr - + + + -
18 Bean-jam bun — <05 <04 <1 1.3 Tr - £ + + -
19 Wafer — <0.5 <0.4 1.2 <1 Tr - + + - -
20 Spring roll — <0.5 <0.4 <1 <1 Nt Nt Nt Nt Nt Nt
21 C;:;SZ j;:;ﬁfg — <05 <04 <1 <1 Nt Nt Nt Nt Nt Nt
22 Vienna sausage @ - <05 <0.4 <1 <1 Nt Nt Nt Nt Nt Nt
gg Shrimp in Chinese meat - <05 <04 <1 <1 Nt Nt Nt Nt Nt Nt
dumplings (Wonton)
24  Fillet of white fish fry — <05 <04 <1 <1 Nt Nt Nt Nt Nt Nt
25 Chinese meat dumplings — <05 <04 <1 <1 Nt Nt Nt Nt Nt Nt
26 Chinese almond jelly — <05 <04 <1 <1 Nt Nt Nt Nt Nt Nt

27 Strawb?rry cream - <05 <04 <1 <1 Nt Nt Nt Nt Nt Nt
sandwich biscuit

28 Japanese‘swee.ts _ <05 <04 <1 <1 Nt Nt Nt Nt Nt Nt
(Chestnuts in shigure)

29 Japan§§e sweets . <05 <04 <1 <1 Nt Nt Nt Nt Nt Nt
(Sesami in Monaka)

30 Cream sandwich — <05 <04 <1 <1 Nt Nt Nt Nt Nt Nt
chocolate wafer

OV A: ovalbumin, OVM: ovomucoid, M: Morinaga kit, N: Nippon Ham kit

* by using extraction buffer containing surfactant and reducing agent

+: detected, —: not detected, Tr: trace, &: impossible to determine, Nt: not tested
ELISA data represent mean values of 3 wells
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Table 3. Detection of milk protein by using old and new methods in commercial foods

ELISA (ng/g) Western blotting
. Old New*
Ne. Commercial foods Indication oid New™ Polyclonal antibody Monocional antibody
Milk kit CN kit M“kkie"' = Fas‘l’fil: CN LAG ON M/LAG M/CN N/LAG  N/CN
1 Sausage Lactose <0.5 <04 <1 <1 Nt Nt Nt Nt Nt Ni
2 (Rittf)‘;;egaiiriﬁg) Milk protein  20< <04 20< 25 Tr 4 + - + +
8 (be forsetgggr fg;lékmg) Milk protein  20< <04 <1 48 + + + - + +
4 Vienna sausage D Milk protein 20< <04 20< 20< - + Nt Nt Nt Nt
5 Pie Contamination <05 <04 <1 <1 Nt Nt Nt Nt Nt Nt
6 Marshmaliow Contamination <05 <04 <1 <1 Nt Nt Nt Nt Nt Nt
7 Sliced ham - 1.8 0.5 1.3 <1 = - + o+ - -
8 Vienna sausage @ —— <0.5 1.8 <1 1.3 Tr - ES + e —
9 Cupcake — 0.8 2.3 1.3 1.6 - Tr + + - -
10 Japanese snack (Fugashi) — <0.5 0.9 1.1 1.0 - Tr + -+ - -
11 Ham - 0.8 <04 <1 <1 -+ Tr + + - -
12 Hamburger steak - 0.5 <0.4 <1 <1 - — + + — —
13 Curry (Retort packing) - 2.0 1.1 <1 <1 Tr - - - -~ -
14 Corn snack — <0.5 0.8 <1 <1 - Tr - - - -
15 Strawberry marshmallow - <0.5 0.9 <1 <1 - Tr - - - -
16 Macaroon - <05 0.6 <1 <1 - - + Tr + Tr
17 Chimseﬁ;ﬁi‘;smmp — <05 <04 <1 <1 NUONU N Nt Nt Nt
g rifgﬁiﬂrﬁ;ﬁiimg — <05 <04 <1 <1 Nt Nt Nt Nt Nt Nt
19 Smoked ham - <05 <04 <1 <1 Nt Nt Nt Nt Nt Nt
20 Vienna sausage @ — <05 <04 <1 <1 Nt Nt Nt Nt Nt Nt
21 Vienna sausage @ - <0.5 <0.4 <1 <1 Nt Nt Nt Nt Nt Nt
22 Vienna sausage & — <05 <04 <1 <1 Nt Nt Nt Nt Nt Nt
23 Vienna sausage ©@ — <05 <04 <1 <1 Nt Nt Nt Nt Nt Nt
24 Vienna sausage @ - <0.5 <04 <1 <1 Nt Nt Nt Nt Nt Nt
25 Vienna sausage & — <05 <04 <1 <1 Nt Nt Nt Nt Nt Nt
26 Vienna sausage @ — <05 <04 <1 <1 Nt Nt Nt Nt Nt Nt
27 Ha‘(“bi’i‘gyg‘;;j;‘;ak — <05 <04 <1 <1 NUONt Nt Nt Nt Nt
28 Meatball (Retort packing) o <0.5 <0.4 <1 <1 Tr - Nt Nt Nt Nt
29 Corned stewed beef - <05 <04 <1 <1 Nt Nt Nt Nt Nt Nt

30 Fried chicken — <05 <04 <1 <1 Nt Nt Nt Nt Nt Nt
(Frozen {ood)

gy Mushroom spaghetli — <05 <04 <1 <i Nt Nt Nt Nt Nt Nt
(baby food)

Chinese sauce

32 (ma-boo-nasu no moto) — <0.5 <04 <1 <1 Nt Nt Nt Nt Nt Nt
(Retort packing)
33 Marshmallow —_ <05 <04 <1 <1 Nt Nt Nt Nt Nt Nt
34 Fruit marshmallow - <0.5 <0.4 <1 <1 Nt Nt Nt Nt Nt Nt
35 Cracker o <05 <04 <1 <1 Nt Nt Nt Nt Nt Nt
36 Cornflakes — <05 <04 <1 <1 Nt Nt Nt Nt Nt Nt
37 Wafer — <05 <04 <1 <1 Nt Nt Nt Nt Nt Nt
38 Boro - <05 <04 <1 <1 Nt Nt Nt Nt Nt Nt

39 Biscuit - <05 <04 <1 <1 Nt Nt Nt Nt Nt Nt
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Table 3. Continued
ELISA (ug/g) Western blotting
Old New*
. L Old New™*
No Commercial foods Indication Polyclonal antibody Monoclonal antibody
MMMtWMtM%YM“miSWIAG CN M/LAG M/CN N/LAG  N/CN
40 Rusk - <0.5 <04 <1 <1 Nt Nt Nt Nt Nt Nt
41 Cake (Kasutera) — <0.5 <0.4 <1 <1 Nt Nt Nt Nt Nt Nt
47 Japanese beans sweet - <05 <04 <1 <1 Nt Nt Nt Nt Nt Nt
(Manjyvuu)
43 Japancse beans sweet — <05 <04 <1 <1 Nt Nt Nt Nt Nt Nt

(Morokoshi)

LAG: B-lactoglobulin, CN: casein, M: Morinaga kit, N: Nippon Ham kit
* by using extraction buffer containing surfactant and reducing agent
+: detected, —: not detected, Tr: trace, : impossible to determine, Nt: not tested

ELISA data represent mean values of 3 wells

RIGTH 2B &EMR LK. E7, #HELISA ETIERN
ERERGARSHLO I ERMEE L. 35T No. 93
MEFEOI* v b T1l7ug/gRiE N onERRES:
fTo7chs, OVM OSFEMTICEED /N v FPEHE
N R R

PRI  HREEOERRE TR & 75 - 72 20
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OVM THERR & B o 7oy, FREE T OVAII LD TH
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bIHEEETHRE R05ug/glll, 5503 OVA 04
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MR &4, No. 18 (Lw H V) TRIBMEEOEMLR
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HRBHTEXRWEANS 5 T EAVRENK. F£/, Frind
HTE bug/g PUT DA, 13 Mkt 11 #kAH OVM @
DFEMEI Y FORSEEN, HEARRES -7 £C
T, ChoD 11 BiEIC> W THERBR 2T - 7. JPiEHE
fald OVM &—KinfkE DRIGIc L D, OVM D/¥ v Fis
THE LS, BRiKIZ OVM OA-FEMEICIEEEM SN v
FOERIE L, FHESREBICBOL T OHERREE 125 72
Pl A O ERREICB I B8 ) 7 o —F UHE
Ee/ v o—F UKL BEROETIE, v 0E
BXLug/g T TEVER AL THhbE, /7

o — FIVBEATIE 10 #RIETh 2 BiA T OVA YRR &
1oy, ®Y 79— FUHETE 7 RET OVA £HER
TAEIENTE.
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HFBROD 5 6 A EFAFZRDE O 37T HilE, § 431K
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FFEER No. D) TRIFHVWFN SR E Y, sy v
g EERIR (No. 2~4) TRFTREFE THRHEAD L - 72,
HEEGERRD 2 #K (No. 5, 6) EFIHV TN AR T
& -7,

FHFROL W ITRED S B, [HREZEOEERE T
05ug/glll, HB5VWIECN 04ng/g Pl HEis K
ik 10 k&, BRERIZ2T% ELD, 05 bEMERE
THRI MO LB, BHEE 3% TH -2, —4H,
FREBEEIERRET lug/g U gt s h7oRifid 4
&, BEBRZII%ERLD, WFRbERE CHERESN
7z. No. 11 (»» &), No. 12 (.~ v /5=, No. 16 (=
Ao Y) FEERECTRIEREROL RSN, ER
HTIEI No. 12, 16 BEEE TS - 7248, FREFEOE
HRETIE SHRIEVT NS B-LAG ZHE L. Lichi-
T, [HBEETHETEND - 7 6 k%, HRELET
2 B-LAG THERHT BT EMT &K, —F, CN TREE
EoEa No. 7, 11, 12) WS FEMRIZ/ S v FHEZEER
n, SHMEVTNHHEREEL >/, CNFE—D s~
NROBETRROT EMSY, BEUENEALEREBOAHT
FONTREAETRULHELTY CL3REEEZL N
7z,

iR A AW EEEREICB T A £ Y 7 u—F UK
LE/ 70—+ UKL BEERO LTI, IIEERRIC
g EEN L ug/e DEEREAMETEVERE SN
fz. ®Y 7 o—F LRETIE 4K No. T~10) TXTT
B-LAG 2FEFE L 124, &/ 7 v —F VIETIEBLAG,
CNWTFNGERTEL L -7, —F, #RY 7o —F I
KTiE, CNOSFEFMEIC/ Ny FBEHEN, 3HBIE



February 2011

BERMERE O 30

BUDH « [IRETED I 77

(No. 7, 11, 12) 2S¥IERFEL T fo. SO 3EIZDVT
PEHERZIT-72& 5, No. 12D/ v N— 7 3OFE
NV RAES LD, T OMIZIEERIE Sy FOEREL
HIEARBES 72 - 72,

¥F & B

SR 15 S 190 5 FfjomaiEicsd 37 v
VE-YIE P -5 OfE - REOHER, W AFRD
HOHTERAERICB 1T 5 ELISA B ER OO MR 134
20%, HOMHRIH 0% &M -7, FREFICL LR
HEROHER T, INEEER O 17 FE IR EZENG
10%. M0, ATREPENEL -7, D55, 10pg/g
DI EOBBHEAR L R I0 4 ik, FL4RAETH - k.
IhSREEHRICBYAa Y I - a vEFEMBOR
ROREMWBRR TS » 1. =TT, Pk 21 FEiCiFEBE
EROHABHOFEET-12LTA, TVIIHx—Va
YD LV 3ug/g PITF &R o 7

[l v 7 EEOIHET - IHREERIC L 2 RMoiET
13, URIRFEM: « FEBREBEVINOBREESE L. AT
REBRBOBHBIET Lo, EMRE L OB
mEL7 WAKBREEROEE LD, BEDEHEMEME
ElLicEZEZ SN —7F, FREED OVM & CN OF
HRE TR ug/g T EEEBWDI WA, T
& B v BONTFRECPIERENL N Y FOEEN
L OHFEERGEE M A BAPR O, AR INLDF—~

yEERL, EHRBICBIIHERRLZEECLTL R
7o,

X Bk

1) Akiyama, H. et al. Inter-laboratory evaluation
studies of notified ELISA methods for allergic sub-
stances (egg). Shokuhin Eiseigaku Zasshi (J. Food Hyg.
Soc. Japan), 44, 213-219(2003).

2) Akiyama, H., et al. Inter-laboratory evaluation
studies of notified ELISA methods for allergic sub-
stances (milk). Shokuhin Eiseigaku Zasshi (J. Food
Hyg. Soc. Japan), 45, 120-127(2004).

3) Watanabe, H., Kai, S, Mitani, T, Yokoyama, H., Kishj,
M. Study on detection of allergic substances (egg
and milk) in processed meat products and frozen
foods. Shokuhin Eiseigaku Zasshi (J. Food Hyg. Soc.
Japan), 46, 139-147 (2005).

4) Watanabe, Y., Aburatani, K., Mizumura, T, Sakai, M,
Muraoka, S., Mamegosi, S., Honjoh, T. Novel ELISA
for the detection of raw and processed egg using extrac-
tion buffer containing a surfactant and a reducing
agent. J. Immunol. Methods, 300, 115-123 (2005).

5) Akiyama, H. Notified detection method for allergic
substances. Shokuhin Eiseigaku Zasshi (J. Food Hyg.
Soc. Japan), 44, J-168-]-177 (2003).

6) Kaminogawa, S. ed. Nyuu No Kagaku, 7" Ed,, Tokyo,
Asakura Shoten, 2004, p. 10. (ISBN 4~254-43040-XC
3061)



HEEMEEE G- 3) ChIT25 - IBRREBEAEOLE
A& - &8
EBGTY RETR BHER BFEBT
BOKE Efg— Hrhst
BEE 52(1), 71~77 (2011)
ER 155 19FEORANT Vv AVE-WE 7« H) 5
E-REOHERE, ELISAZZERIONOKRERITH
20%, F.i3HW30% &£, EEHRDOERK 17T ETRIND
BRHERIZH 10% E250, HTRPESEL 72 10pg/
g LI L OBHARAILIN 4 #iE, HABETHD, Thoid
BIEFIOD vy 32— v 2 v EBREMBERORENRET
bHote, —7FH, P2l EOoFEGEZROFE I ¥
FIF—Ya YOULXNWEE,r-7z, B—F v EREN
fodr o IHRESEORBEOE T, FREZOIFOR
HEREEL ATRELISAEORERRZETLL
M, vy vToy bEEOBSMEREELEL L. —4,
ARLTA REAEA VOERRETIEY VYT BENS
pg/g T THIEAREE K ABANR LN,
* MR BAEAERRT B



http://www.tcpdf.org

