The Japanese Soci ety of Allergol ogy

TLUaX — 47(11),
1176-1181, 1998 (*F10)

W TIIDIER E B ICES A R A a4 FOIIEADEE

B AFEFHREFR

WA ER AR

YN

Al #E

NHMEFREFBF RS
THTF

FHERFHEFE

E A

BIROIATOARLILF (OM) 3, BRSO BICHEL TP LAY VEARLE (,
MBICE VEE L LOSHERF-> TV 5, BIRAISDRIREAEF TER L 12D TEIDERE & OM (=5
TAHERENGEERAWAL/70y PE ELISAIZL Y LI-EZ A, OM EMEBESREOKSBH
5 & U TIRRAINEE- 2B L TUW S 2 & 4B, BBETD OM (3, W TEMERER TRl Y1-
)4.810.8ug EEEE NI, PTIREFRICI20HKE L - TIRASER Y H L -850 OM (350
Hlg H7-178.8131.3ug EEEBE N, WTIERBERDNI6.AMETH 1=, MBBRESAKBEESD
OM &5 NI 881E, $N¥hls.2211.9mg/ml £37.7+3 2mg/ml EFBE N, OM (3£ 45 /52
BEOHIM% T EH TV, DTIHOERIZE VIBEDD OM AEBERINEE - 25T 2 2 X IHBIT S
NEWERBONEH, ZLIS OO OM DREA TE S 1TEEY 31212, RENKEBL:-WT

SROPEEERTIDEBELE L LNWTH A,

Key words: ELISA (enzyme-linked immunosorbent assay) —— food allergy —— hen’s egg ——
immunoblot —— ovomucoid
LI KEBFEET VALY S VN 7BE LTRIESNT

BINE, FEMHEHOES S BB LEE ST VR L
LR AEMTH D70, REOFHHCHEHFHHE R,
HTEROZ OMIRFICOEINTWE, —J, B
1, R - REOFEBE LA TS 2 /NI s
DEVBYTVAF—DEERT UL VAESKELT
HECREIRLY, —BICBIFO 7 v A~ IR
BB EA SR, RKEVWESRATVL S, Z0
rOBARE LTBREAYIEICS Z 284, W THH
DIEEZOHELTEZ, @%, AR5 Z2%w»,. Zh
FTOWMHOT VAT B3 28 %n 6, ART IV
72 (0A), A KRLIAF (OM), FREHY VF—A

Received: June 15, 1998

Accepted: August 11, 1998

Abbreviations: EDTA ethylenediamine tetra
acetate; ELISA enzyme-linked immunosorbent
assay; OA ovalbumin; OM ovomucoid; T-
PBS tween20-phosphate buffered saline; SDS-
PAGE sodium dodecy! sulfate-polyacrylamide gel
electrophoresis

VBBV, OM i, fDENE 7 Vs sy oy
BHEHBELTT7 VAT EESRLE L, B L
EBHELZOEOIEHELE> T3,

£I2AT, BIEERBO TR, 30T
REL TH L EINERAPRBEOICL 5 2 L 2B
FEICIORET S, Zhid, O THOERICLE->T
IREHCRAE L 7o B b ARR SIS - BE L,
IREI % { &8 L K6 L THIE KRR EROD
TALSRDSERK T 505 Th 20, KPR TR, M X
DERFIL 2 HE 28> OM 23, © TIFOER & B
X OIIEFICRAE U RALKTE & AR, B E Y
HROKEERS & U TINEEIC - BB 352 &
RO OTHRET 5, T, £k, IFEFCIIE S
NV OM B3 TIROERK L IE W L D FERIIH
TVvNF ey Ry E LTHEFIZRAT 2 L0
Baro b HEHT L,

NI | -El ectronic Library Service



The Japanese Soci ety of Allergol ogy

R B AR 1177

HKE Ttk

1. EEiH
1) SRR DS

WTHE, A—/S—<v—7 v P THALLLYAX
DY = BB TS T, 1 OAKEKRIZ 15
R L CIERE L 7o, W TONEERIIZ10, 30, 60, =
PR 12050 FIE L, 72 & SRR R BRE L T 2 X
DLz, B ERD 2EEOEBRIEKEINZ,
R Y o> (Kinematica) TeOMEHE T+ 4 XL,
wO EEERR. oMERFELBEETY, 2[E0OH
HEEZ b boriEmbwR e Lz, 4, 9|
BEEEEL, 1 A—Y A% v+ (GT-9000ART, <~
V) TEEREBL. B, OTIlRKEAKIZE
Lok, EHICINEAED LY O % KERHE 0
sy Uiz, O TIMEREZOERIIRE, K rar
TOOMEIHRES 4 AL, =il BiF & INEAEEEIEH e A
23 LTS Bl O
2) TR OM O FFgEL & fiik/Fsl

OM (Oxford GlycoSystems) i, DEAE-z1 o —
AL F RO b T 74— DB EEN
LAY o7 EEREL, BEEEMSE LY, OM
T B HURIE, 500pg OFRFE OM 2 HAHEGY
F 2k e 704 v FORE7VannrFeEbil
RIEL, BMNRELF TET Y a3 FE LBz 3
T2 28X DERIL:, BohiPimEn» o IgG &
DEITOTAVALEIDT 74 =T 470N T
T4 — 2L DRARUI, Fio, HBLZ 1gG O—EIE
EZ-Link™Sulfo-NHS-LC-Biotin (Sulfosuccinimidyl-
6 (biotinamido) hexanoate) (PIERCE)iZ £ © & 4 #
ALz,
2. SDS-PAGEBLUA L/ 7y b

SDS-PAGE & Laemmli @ F &2 fEvs, 12.5% %7
Az EE Q0ug) EEkENE, 0.25% 27 <y =7 U107
Y TA—R20THRELI, A4/ T ay PEER
# (e 2EBBR[EEE, Towbin 5D HENZ X Dk
By ooivBAEAbuvLo —ABIIEE L, EE
BE130.05% Tween 20% 3¢ PBS(T-PBS) Tk : 5 -
L, 3%Y7F 288 T-PBS T—#lics 5 L
P, —REEELTIR%EZF 5250 T-PBST
200021 F R U 2H1 OA vy FiE (Sigma) 720k
PLOM Mg % 1 BFRIRIG S ¥ 72, T-PBS THEE,
T-PBS C2000/FicH ML 27 NVAVRAT 75 —¥

BEEYV7 9 ¥ IgG ¥ F 1gG (Sigma) T 1 BKIG &
H, FAAVKRAT 7Y —YIHEER (Sigma) THA
RIE&EE1.SDS-PAGE 8L U1 4/ 7oy b EDOE
Ry FRERA A=Y R F T 2HO THEEGIGE L
7z,
3. ELISACY2 OM DEE

ELISA 967k~ 4 7 o 71—} (Greiner Laborte-
chnik) O&RIZ, 0.1M REEE® (DH 8.5) 1ZIEHE
L7251 OMIgG (Gug/ml) 2100k] hnz, 4°CT—HK
&L, T-PBS T&/X% 5 Mk Lok, Yoy o
fEL LT, 0.4% ¥ FEamiE (Vector Lab. Inc.) %
F 72200l B Z, 9053 fEGE L 72, T-PBS TH¥RE,
10041 OFRE E 721 FERER OM 2 &z, 9053
WEL -, T-PBS Toe#tg, 2 XPilgLTEAF >
{EB OMIgG (5ug/ml) #1001 F7U iz, 905 fik
& L7z, T-PBS Tk, T-PBS T2000fEH5H LT
EYY-EAF-TAAYVKRAT 7y —¥EEK
(Vector) %2100ul 7z hnz, 909FKEL 72, T-
PBS TeE&#E, 100ul 7 Avh ) RA 7 7 ¥ —FRE
7w (Kirkegaard & Perry Lab., Inc.) #®inz, &
W20 MFE S B, 50ul D150mM EDTA i5# %
Mz TRIGEEIELIZE, 42707 v—h) —F—
T415nm OPLE X RIE L 72,

HERER

1. ELISA 12X 2 OM OEE

HEROM T 274 ¥ IgG ik s ELISA 7
v—bhiza—F5 470U, E4F R 1gG ik E 2
KR ELTY > F A v F ELISAICX 2 OM OE R
HAEBE L (Fig. 1), AE Oz L 2 OM otk
FHELIOW D 2 EE LT, OM OFEEE LI, B
1 OM & FREE OM % sblgEAB o Tl Mz L /-
bOxHV, EHEERE L THES OM & hn#iiE
L7- B S OM 2 H 724850 ELISA i X 2 JlER
Bz, #RFNnong/ml L 20ng/ml Th -7, LEOE
B oid, BEELTDTHERAOTWSEOT, HNZA
SLER L 7o RS A OM » e 1 - L kP O OM
EEENLL,

2. WTINDOREIZED OM DOIIE~DIFE

iR L ¥ 4 X OB+ gEAEic 155/ T, ©
TINEAERL U7z, fERR L 72 THRIX EW\IC 12043 & T
WiEL, IIEAZED HL K (Fig. 2). © CIERER
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Fig. 1. Standard curves of ELISA for native
(O) and heat-treated re-purified ovomucoid (@).
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FWRICTE U720 THD SELD L 720 s & %
% OM ZA AL/ 71y k& ELISA X D4R L 7-
(Fig. 3). 41270y M2k OM %, O THER
Eo SPIEFIcRE S, O CIOKERR - & b
W OM D 8> FidiEL %57z, ELISA 12X % OM O
FERTII O CYIERRE % O IN 8 CON# 1g 2M7- D 4.8+
0.8ug (n=5) LEEINI., FHETO OM #1%, @
TONDIRERFH & & b I ABCHEm L, B 120544
D@ TIN5 H L% Tkl Elg 472 v
78.8+31.3ug (n=5) LEZSh, W TIEREZD
6. 4ETH o7z, 8, ETH» S EHEF (18G) 2 H
TIHIHEMBA LW X 5 ICERE L, FIE O wIREET
IMEAL 728 O OM X, 4 A/ 7oy k%72 1%
ELISADWHFhOHHICB W T BERERLU T T
Hoe,
3. NEAEEREIIN K T 4 R oo OM

JNEAEE IR 1 > & KU HER > % F584 L, SDS-PAGE
EALT Oy FTY UNZHERDES LY (Fig.
4).SDS-PAGE 2 X 2 ¥k, 8% — > 2 & B REN [
A S HNCE, AR S A7 29 > (76.6kD)
DNV R EOM EBbHIB35~45kD O 7 o — R
BIEANY FED STz, BIE Y VI — A (14.4kD)
DN FEED S5z, OA & OM icxtd 3

Fig. 2. Photographs of coagulated egg yolks.
Hen’s eggs were boiled for 15 min and then dipped
in water at room temperature for 1 min. The boiled
eggs were stood at room temperature for 10 (B),
30(C), 60(D) or 120 (E) min, and then coagulated
volk eggs were picked up to remove their shell and
coagulated egg white, and photographed. Coagulat-
ed yolk egg immediately after preparation of boiled
egg was also photographed (A).
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Fig. 3. Immunoblots (A) and ovomucoid con-
tents (B) in coagulated egg yolks from boiled eggs.
Egg yolk from raw egg was collected by insertion
of a needle into the egg yolk cavity. Sample prepa-
rations were analyzed by immunobloting (anti-
ovomucoid) and the blots were scanned directly.
The contents of ovomucoid in coagulated egg yolk
were determined by ELISA. The data represent
means*+SD from four to five separate assays in
each point.
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Fig. 4. SDS-PAGE and immunoblots of soluble
fraction of heat-coagulated egg white from boiled
egg. Sample preparations were analyzed by SDS-
PAGE (Commassie brilliant blue staining) and by
immunobloting (anti-ovalbumin or - anti-
ovomucoid). Stained gel and blots were scanned
directly. lane M ; molecular weight standards, lane
1; egg white proteins, lane 2 ; soluble fraction of
heat-coagulated egg white.
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APPEARANCE OF OVOMUCOID IN COAGULATED EGG YOLK PASSING THROUGH
FROM SOLUBLE FRACTION OF COAGULATED
EGG WHITE IN BOILED EGG

Kentaro Sakai'’, Aoi Matsuoka®, Yu Ushiyama', Taeko Shimoda® and Nobuo Ueda®
Y Departient of Nutrition, School of Medicine, The University of Tokushima
D Faculty of Howme Economics, Kvushu Women’s University
S Faculty of Education, Utsunomiva University

Ovomucoid is a egg white protein which has a strong allergenicity with a unique characteristic in
heat-noncoagulable one contrast to heat-coagulable other major egg white proteins. By ELISA and
immunoblots analysis, ovomucoid was detected in heat-coagulated egg yolk after immediate boiling of
hen’s egg for 15 min (boiled egg) at the concentration of 4.8 + 0.8 xg/g egg volk, but not detected in raw
egg volk collected by insertion of a needle into the egg volk cavity. Ovomucoid in heat-coagulated egg
volk was increased by standing the boiled eggs at room temperature for 10, 30, 60 and 120 min at the
concentration of 7.5 = 3.4, 17.2 = 15.1, 28.1 = 5.9 and 78.8 *+ 31.3 xg/g egg vyolk, respectively. The
soluble fraction prepared from heat-coagulated egg white of boiled egg contained 37.7 + 3.2 mg/ml of
proteins including 14.2 = 11.9 mg/ml of ovomucoid as a major and miners of detectable ovalbumin and
ovotransfferin. These results suggested that the appearance of ovomucoid in coagulated egg yolk of
boiled egg was due to passing the soluble fraction rich in ovomucoid in heat-coagulated egg white through
into the coagulated egg volk, which may have notable consequences for the present of ovomucoid as a
major egg white allergen in volk egg of boiled egg.
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