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Changes in Allergenicity of Porcine Serum

Albumin by Physical Treatment

Koth-bong-woo-ri Kim

Department of Food Scrence and 7echnology

Graduate School, Pukyvong Natronal University

Abstract

The aim of this study was to evaluate the effects of physical
treatment(heating, autoclaving, high hydrostatic pressure, sonication,
microwave and gamma irradiation) on the allergenicity of porcine
serum albumin(PSA)  and pork meat(PM). This® study was
performed using a competitive indirect immunosorbent
assay(Ci-ELISA), sodium —dodesyl —sulfate polyacrylamide gel
electrophoresis(SDS-PAGE) and immunoblotting to investigate the
change in the binding ability of PSA and PM altered by phsical
treatment to p-IgG and the serum of patients who were allergic to
pigs. The following changes were observed in the allergenicity of
PSA and PM to p-IgG. The heat treatment at 100C for 20 min on

PSA and PM was able to significantly decrease the binding ability



of PSA to p-IgG at 52% and 23%, respectively. However heat treat
ment at 60C and 80C was not able to decrease the binding
ability of PSA to p-IgG. An autoclave treatment on PSA for 30
min and PM for 15 min decreased the binding ability to p-IgG
at 29% and 6%, respectively. The binding ability of 3 kGy
gamma-irradiated PSA was markedly decreased to 30%.
SDS-PAGE and immunoblotting of heat-treated PSA and PM
over 100C and gamma-irradiated PSA revealed that the
intensity of the 66-kD band decreased and-that p-IgG barely
recognized their presence. The microwave treatment of PSA was
able to decrease the binding ability depending on the duration of
the treatment. Notably, the binding ability of PSA treated for 10
min was 29%. Immunoblotting of the microwave-treated PSA
revealed that the p-IgG was hardly recognized in 5 and 10 min
treatments. Exposure to high hydrostatic pressure, sonication,
and microwave without heat 'didr not affect the allergen and
allergenicity of PSA. The following changes were observed in the
allergenicity of the serum of patients’ with pig allergies. The
binding ability of the autoclave-treated and gamma-irradiated PSA
decreased more in the serum of the patients with pig allergies than
in p-IgG. Immunoblotting revealed that the serum of the patients

with pig allergies hardly even recognized the PSA.
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7] A3 A AF F 10~20%7F At = &3 A3Fo )
o]t (Tanabe et al, 2002). ddl =27+ AA 4, == HFoA
U AFHcts o=l tigh Ao Hgukg o8 o= Hdgow
A Azt AgsA 2T e BE EHo] 1 ddeo]l @A F 9l

tH(Sloan et al., 1986; Bock,-1982). <#=7] gxteo] thr7F 2%

Y, o EolHA wA, 28 A2 mast cell, T3
basophils(& 9@ 71 55) Akelo] A5 2t§ o A=A 2 Folv AFH 7=
of os o= B AR G ukg S A o | vk (Metcalfe, 1984).
ol ATl g ZA WS (d: AFE)olnt HHE A k3 (o
g E2UAS)H FHEY AA IgE-vi /4 (IgE-mediated) #+ IgE-1] 1)
B4 (non-IgE mediated)¥F-$- 0 2 #F @ th(Nam, 2004). <& =27]2o @
A7 FA8 BRlF, 5 gd27] Sol4 IgEel o3¢ 13, IgG
2 IgMeo] #Hojsts AEAAA AT A E5eGA ANFed 033
ms, AMEA Wgo] #Ast= AAY ARFA NVIo=E IA vY=

T A tH(Sampson, 1991). il AF L =279 T4 SA 3 1



9l tH(Untersmayr et al., 2006).
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(Philippe., 2004; Lee et al., 2001; Lee et al., 2001), ¥ (Battais et al.,
2005) % F(Hourihane et al., 1996; Burks et al., 1997; Bock et al.,
1989; Sachs et al, 1981) ol 2lat, A el = 7+ (Shimakura et
al.,, 2005), S ar7], ®1A27](Cho et al, 2001; Hilger et al., 1997;
Llatser et al., 1998; Chung et al., 2001), < <<=(Pasini et al., 2002),
719 (Lucas et al., 2003), 9 @A (Crespo et al, 2006) 2 u}<lofj=
(Reindl et al, 2002) o] ®Hlaz ddl=7]4do] Fd AFow L&A
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F Ay wlde 2878 FUAAE alergenoE el A qrh
4F  allergens)  TEALL 54 dwE  F8Y Fuwd

(glycoprotein)® 222 S-10~67 kDaoli. thE Al Zchulz o] B3
v A Aol etAdsta s Astase 9GS 2 werh A
7}A] 9E 2 allergend. = == ¥ 2l 4§ [-lactoglobulin, a-casein®]
(Lee et al, 2001; Wal, 200D)1em™ w7z ZH$E= ovalbumin,
ovomucoid(Lee et al., 2001), &< glycinin¥} 7S, 2S-globulins(Kim et
al.,, 2004; Keum et al.,, 2006), peanut< 63.5 kDa ¥ 65 kDa, 17 kDa<]
@l 2 (Pham et al, 2000; Clarke et al., 1998), castor bean?®] 7%+
2S albumin storage T & (Bashir et al., 1998), &2 16 kDa2] =
(Nakase et al., 1996), 21171} ##]117]+= 66 kDa®] serum albumin?®]

T 9 allergen(Fiocchi et al., 1998; Chung et al., 2001, Wang et al,
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o] 20029 17 kg, 2003 17.4
kg, 2004 179 kgo & vwid F<F3 F7bstal AHHEFKI, 2004; FKI,
2005). A 7] LAl =272l F F42 atopic dermatitis®} oral allergy
syndrome $¢lol% 2 FAHES YEWg i Bal(Johansson et al.,
2001) % 3L STk, A doare] TRNES A=) g 5789

JuHE BASS dgod AWT B 58% AU&S mo ww

K
xS

(Ayuso et al., 1999) dEojAxE 3% FHES W Urtal B o(likura et
al, 1999) = ow Syt A& Kim(Kim et al., 2003)5°] <+ =
AbgE A3 0.1%% Rt HA 7] deEr)d gk o A B
+ pork-cat syndrome©] 2} % 2]i= cat epithelia®} o] AL x}puk-3-AJof o
gk A7 H al(Drouet et zal; 1996)& vf Qlo ™ S o A= | A 7]
dg27lo thek A7 Aol gl AAoly Chung(Chung et al,

20005l HAL7] T LdUd2Y] TS AT A7 Baw

K

U ddAES 5 TR JteAEE JheA AFASA &= Aol
AT e R deA vk ARE o] WS o, Frotll M= A



olflt}t, AF7HA HudE Le=27] A4 WS allergens AAdEAY
HYsl= Aoz 344 7l ZIHE o]83  hypoallergenic
rice(Watanabe et al., 1990), hypoallergenic formula(Cordle et al.,
1991), hypoallergenic flour(Watanabe et al., 1994)% o] 7Het&on
A2 Fe7HE ol g3 Ak WE o]l Al ¥ Atk (Metcalfe et
al., 1996). o]l g WL AF Aol =g Ho|olr] wEo] thg A
Fol A &et717F o HZode B3 AE oo AEgd 27

= A5t A7 AR Ha gde=d WA ZAHKume et al, 1995;

N

Lee et al., 2000; Kim-et al, 2000; Lee et al., 2001, Byun et al., 2002),
7bt7rE A8 A (Han et al, 2006)0 4 &g o] dastdvt= 2
7F BaEa gl

agletel # Ao e A dEE7] HA L] AFES Azt Hg
Z71L ZFAkekz) el ®iR 7)ol F  allergeno® 9 porcine
serum albumin®] o2l “Z}# EHH AHE I vt Ci-ELISA,
SDS-PAGE, Immunoblotting< 4! A8}

o g A+E FAskA
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1. As
1-1. 95

¥+ Yoz AbE % porcine serum albumin< . SigmaAh(Sigma
Chemical Co., St Louis, MO, USA)dlAl F3te] AL&stdth. Goat
polyclonal-IgGx BethylAl (Bethyl laboratories Inc., USA)ol A 93}
o™ pig-allergic patients’ serum< QA st o 3o g A o}x}st
A A wsdd o ZRE A FREol A&}l Anti-goat IgG
peroxidase conjugatei SigmaA}(Sigma Chemical Co., 'St Louis, MO,

USA)| Al T 8}o] A2} 4



2-1. Competitive indirect enzyme linked immunosorbent
assay(Ci-ELISA)?] 2d =74

Lee 59 " (Lee et al, 1998)% W 3dto] 3

o,

~g A Hre

[e} pus

o)
=

tlo

ol Ao 2 Costar 96-well flat bottom plate(224-0096, Bio-rad,
NY, USA)e| basic coating buffer(0.2 M Bicarbonate coating
buffer-pH 9.6)& col&3dtol 44 == 343 F 4TodA s
coating A ATt 1% gelatin & © & blocking*] 7] i, 0.01 M PBS(pH
73)% 4R T=T AME I FAE 474 50 mH =55t 7
o HESAIZ | 22 FAE Y2 th OPD(Sigma Chemical Co., St
Louis, MO, USA)& 4 o= BAAZRL I 5 2 M M50, 2 Ws&
Z A A A ELISA reader(Model 550, Bio-rad, USA)E A}&3}o] 490
nmo FFANA FHEE FHFAGA GAE Sz 37TA
2 hrola 7z} @AZF 2% wvult 0.01 M PBST(Phosphate buffered

saline containing 0.05% (v/v)-tween. 20)-& 9 & & 33] < A3} 9t}

2-2. Ci—-ELISA®] titration curve

I+ FUH 13 FAY HA A A sEE 2] A8l Lee
59 W (Lee et al, 1998)2 °F7F W &3l titration curveE 24 s}
ATt = coating buffer(pH 9.6)°] 5, 10, 20 pg/ml =2 ¥ F+=IY

S welld] ¥ o5 4CoA 359 coating A1 7132 0.01 M PBS(pH

o

73)% olgstel AR 14 FAZ 100 wA ¥ o5 BE
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< Ci-ELISA® A3 A A+

2-3. Ci—-ELISA 9 standard curve

2-13 2& W 0 F basic coating buffers o] §3to] A A3 Hi
2 3XME FF FYS welld coatingA AT 2@ thE welldl 0.01
M PBS(pH 7.3)& °]&3to] 200 pg/mol M 0195 pg/me7b+ 214 % <
S ZtZEo] welloll 50 A +F38 & titration curveolx Z2A4 % g
Lk, olst EE HAAHI} 2HLS

B3 AL 100% AFL 9

o,

o
ol

A 84 BER 50 w4 BE

—~

=5
i

Ci-ELISA 23 77 %43}
3 A 50 W 0.0 M PBS(pH 7.3) 50 w+& wellel 3 7}al o
blankZ 4 0.01 M PBS(pH 7.3) 100 @S 713} 9t}

2-4. 59148 A

2-4-1. HA L7 JF8 allergen ¥

Wang(Wang et al.,~2002)% ¢] WH S U85t 2143 s xa7]
A FHE YT H HA27Y PSA S EEekr] HE A
<o AAR F AHEE 3 g& FHIT OF 2¥lY 001 M
PBS(Phosphate buffered saline, pH 7.3)5 7}3 % homogenizer
(AN-7, Ace Homogenizer, Nihonseiki, Japan)Z 10,000 rpm®. & 1+
b 7 A=} A7l AR 7] 2(Supra 22K, Hanil Sciecne Co.,
Korea) 16000xg, 30 minzt A& & & AT He Fsto] A=

o] y}slo] Ago AFGetH T @A FX= BSA protein assay Kkite



2 X% 10 mg/m=zE HAS] AFLs9 T

2-4-2. 714 A

PSAE Alg#e] 2 60CoA 10, 30, 60 min, 80CIA 10, 20
min, 100C1A 10, 20 min A g ate] Agel o] &t on, Zuzt A
s AATG TAL &A A2 F 60CAA 60 min, 80C oAl 20 min,
100Cel A 20 min A ste] 2-4-19] 2oz FE3to] Ao A&
ERa=g

2-4-3. 7}Y 7149 A =
PSAE A@3e] Yid 7tk A7l (DW-AC 920, D.W. Industries,
Korea)Z A01#¢t 1 kgfem®, <% 121CollA 5, 10, 30 minzt 7} 714

A F Aol AHSERALoH, g ARS AR A4S 2

N

12 % 1 kg/em®, €% 121€0014] 15 min7t A 25l 2-4-19] Ao =

FEsto] Ao &kt

2-4-4. 2319 A3

PSAE polyethylene bagol weo} & EA3 ¢}

o
B
=
2
~
>
oy
o8

Autoclave Systems Inc., OHIO, USA)2] processing chambereol] 4 ©]
25~40TCel A 200, 300, 400 MPa<] F=o = Z+7F 10 mingt * € 3} 9
o} oluf 7t NS 5 sec AER AQHEJom 7kt A TFE 30~80

sec7t 28 5 o tH(Fig. 1).
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2-4-5. =& 3 A

PSAE Al @¥el "ol AF 194 tipe AHEE =&3 E471(VC
100, Sonics & Materials, Japan)®Z pulse 20%, 20+1 Watts, pulse on/off
5 secq x7 stelA 5, 10, 30, 60 mint 253 At h ol Z&
Bz A d TS Y] s Algd oo deEge A AE

sh9leh,

2-4-6. Microwave A 2

PSA7} 5o e Al@#S SHTE AL beakerol ol THRHOE
1, 5, 10 min%t microwave A& st FA Tt A 28-S wjA 57
A&l PSAZE e AEHE de5== AL &7 ¥a 1 min 3F
Ao d&EIN wEHA 2EE 6~9C= FAAIA 1,5, 10, 20 min
7t microwave(KOR-102KS, Daewoo, Korea)® #] ¢ dto] =# gt} o] uj
microwave #g| Al AL-&-3HF 355 2,450 MHzo] %)

2-4-7. WALA A g

PSAE CO-60 #vhAd ZAHA| A (IR-79, Nordion International Ltd.,
Ontario, Canada)& ©] 23] 10+0.5CoA A7t 10 kGy A HFE=
3,5 7 10, 15 2 20 kGye] & T5ABe Adv= zAsad, 44

2
ki

2o] 3ol & Ferick dosimetry(ceric/cerous dosimeter)E A}-& 3}

AeFe]l A= 0.1 kGyol At

- 12 -



....... Water
circulater
- jacket

- circulater

Fig. 1. Schematic diagram of the experimental apparatus for high

hydrostatic pressure.
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2-5. SDS-PAGE

=82 Aol 3 PSAS] WsE AHE7] 9sto] Laemmli] W
(Laemmli, 1970)°.=2 ZH7|9&S dPs+¥ oW 12% polyacrylamide gel
(Acrylamide : Bis = 30 : 0.8)= A}F&3F%th Molecular weight markert
BioLabsAle] AS o] &g o FA#H standarde insulin A, B chain(2.3
kDa ~ 34 kDa), aprotinin(65 kDa), lysozyme(14 kDa), trypsin
inhibitor(20 kDa ~ 20 kDa), triosephosphate isomerase(26 kDa), lactate
dehydrogenase (36 kDa), MBP-(42 kDa), glutamic dehydrogenase(55 kDa),
serum albumin(66 kDa), phosphorylase b(97 kDa), ~B-galactosidase (116
kDa), MBP-B-galactosidase(158 kDa), myosin(212 kDa)< AF-& 3}

2-6. Immunoblotting

SDS-PAGEZ #z® @A L Towbin(l5) 5ol Al&3d WHS
Za13dle]  transblot.  apparatus=  ©] £3%}o]  methanol-activated
polyvinylidene difluoride(PVDF) membrane®  transferArl 7l % 7}
strip= 3% gelatin ©&. = -1A1Zk s 9k blocking Al 7] 11 1% gelating A}
fsto] 12 FAE AP s== 4ste] 1 m 7+ 5 HA2oA 3
Az b Fok Wg A Y. 1 Fo TBST(Tris buffered saline
containing 0.1%(v/v) tween 20)& 3|Ad 22 dAAE 1 m7}sto] 2
2ol A 1A WEA AT Blockings A9 3 7 dAEE TBSTE
o] &3lo] wj 33 A5G o, 71 EZA DAB(3,3'-Diaminobenzidine
tetrahydrochloride, Sigma Chemical Co., St Louis, MO, USA)& <

el WA F NS AEE BT
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1. Ci—-ELISA

1-1. Titration curve

titration curve® 1¥ ZA¥-sdo} A 10-ug/ml = 3 A5 S W 7}
Zyo] A ghA| e} A AshA bt o d A A= I T
7F 2 pg/mboll A zbzbel 8 A ) 7k ) st

A g o ALg3 coating/HHe A4 FET 10 pg/mloll o A=

2 pg/m o2 X3t (Fig. 2).

1-2. Standard curve

10 pg/ml 2 L 2 pg/ml 34 " FES goat p-IgGE
standard curveE 1% Zwl goat p-IlgG¢ ¥FL3dl= PSAY Fx: o)
w3 22 Ao A 7 = AT 28 10 pg/ml FES 3
# 0.031 pg/ml 3 A ¥ %9 pig-allergic patients’ serum© 2 standard
curves IR W FHAFAH N W& = PSAY TEE e 2 A

of ofsir & + AU

N

_15_



r= plgGet WS35l PSAC F:-

y = absorbance value

( 0.9976 —y )
0.2626

r=e
r = pig-allergic patients’ serum} ¥F3-3}i= PSAS &%
y = absorbance value

ol p-IgGet Wh&-k= PSAS FHA HE &= W= 078 pg/mlolA

200 pg/meo] Lo w (Fig. 3),-grAkd A 3} vt Al A HE =

91 0012 pg/meoll A 3.13 pg/meo] G IL(Fig. 4) 2.2k W

(
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2.8
2.6
2.4 H
2.2 A
2.0
1.8 1
1.6 1
1.4 -
1.2 1
1.0 1
0.8
0.6
0.4
0.2
0.0

—@— 5 ug/ml
—O— 10 ug/mé
—w— 20 ug/mé

Absorbance at 490 nm

2 1 0I.5 0.I25 0.2I.25 0.(I)625 O.I031 0.0156
Dilution rate of goat p-IgG (4g/mé)

Fig. 2. Titration curves “of goat p-IgG-different coated porcine
serum albumin to format analytical condition of Ci—ELISA.

Secondary IgG solution was diluted to 1:40000 with 0.01 M PBS.
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2.4
2.2 4
2.0 A
1.8 A
1.6 1
1.4 1
1.2 1
1.0 A
0.8 A

0.6

Absorbance at 490 nm

0.4 4

0.2

00 T T T T T T T T T T T
0.195 0.39 0.78 1.56 3.13 6.25 125 25 50 100 200

Concentration of PSA (ug/mé)

Fig. 3. Standard curve ~of goat p-lgG to porcine serum
albumin(PSA) by Ci—ELISA. PSA was used as a coating Ag. Goat
p—IgG was used for capturing PSA. PSA was serially diluted from 200
to 0.195 pg/ml.
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2.4
2.2 A
2.0
1.8 4
1.6 A
1.4 4
1.2 +
1.0 H
0.8 A
0.6 1

Absorbance at 490 nm

0.4

0.2

OO T T T T T T T T T T T T T T T T
0.012  0.05 0.2 0.78 3.13 12.5 50 200

Concentration of PSA (ug/me)

Fig 4. Standard curve-of pig-allergic patients’ serum to porcine
serum albumin(PSA) by Ci—-ELISA. PSA was used as a coating
Ag. Pig-allergic patients’ serum was used for capturing PSA. PSA

was serially diluted from 200 to 0.006 gg/ml.
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2. 248 Aol Y3 allergenicity H 3}

2-1. 7t8 A" o3 W3t

B8 o] A PSA°l 60C (10, 30, 60 min), 80°C (10, 20 min), 100T
(10, 20 min)2 7}4 A2l g A3 60T 80T Aol 80% o
dog =& AFHES FAAAR 100To A 20 min A2 Al 52% =
Aggol 24 28t d v (Fig. 5. SDS-PAGE Aol A% 60T 8
0C At FAH o vaal- A W7t gloy 100C APt

ol Al = PSA band7F el Yl daS & o 9%t Immunoblotting

A7 100°C, 20 min A2 A PSA band7} A9} ALl k3] 2ok
tHFig. 6). d¥H oz AF o kAo AL FTHA7I7] A3
7td Mg sted olge 7kd AHEE AF Wl 239 Az 9y
Aol WAL zdstel 2ol uwE FUdE wHa S+ gn

(Kaminogawa' et al., 1989).%Lin & <(Lin et al., 1976) BSA”} 50 ©]
ol A 5-E helixe] st#E A8 BSAZF Wi ol A A E L 60Tl A &
of 93] o] dojktlir s o T2 (Han et al, 2006) 4z}
ANME 5 FE2=o 714 Add 23 60Tl A= BSA band’t 71
o & W37t gl et 100C ol A BSA band’F 79 &AAHATE A
TAIE Base] B AgAse JA sk Aol 1 kg/em®, &=
121CY 7FF 719 A gol 93 PSA9 allergenicitys =] 2] A gkell u}
gt astgen 5010, 30 min A # ¥ PSAE p-IgGet 40% o] 519
e Ag s Bt 53] 30 min HEAdE 29% HAER 92> A

S e AH(Fig. 7). T3 pig-allergic patients’ serumol o gk

_20_



p-IgGoll g ZdHr wrekow zp7b 23%, 18%, 10% 9]
S 2389 S Yo 7htrbE A g7t allergenicity S #HAA It
As & F AN Fig. 8). 7Fk 7D Aol 93 PSAS WE =
SDS-PAGE=Z =413l 2 ZA¥ 5 min 2 10 min A g Aol PSA
band7} ¥& EarFoi 2 Zal7F el H A 30 min A 2l Al = PSA
band7} A9 424 % At Immunoblotting 2 ¥l A= p-IgGY 4% 5,
10, 30 min A2l ¥ PSA band®} A< ®HFE3sFA ko pig-allergic
patients’ serumol A %= 5 min%t H2l¥ PSA band9} WHSEHA &S
& 4 AA T (Fig. 9)-°l= sFol(Han et al, 2006) BSA band’} 12
0ColA 3ol Aastdvtar A3 Ao AHAT. oo R
PSA bandi= 100°C o]/ o] & gl sholl A @kl o] Hashe A2 AR
Aot @A a7E AR 29 AAG H O ZA AE T 60T60
min), 80C (20 min), 100C (20 min)dl A 7}&E A3 & 2-4-1°] W
o7 FZE3o] p-IgGel 3k allergenicity ®3tol] s Ay E A

PSA°] 7}4 A 83t ZA-(Fig. 59 #o] 60T, 80€ ol 4 ¥t} 100C o]

A

Fel Aol Ao A F LT AS L FoUe 100C, 12

1C Az A 77 23%, 6%% ve A¢HS HATH(Fig. 10).

:

SDS-PAGE 23 HFAg 79k HluAl 60Ce 80C= A2l¥d pork
meat extract™ 66 kDa band”7} @ell s ®st7t A9 iR oy 10
0C, 121C AgAel= 66 kDa band7} A9 AAHAY.
Immunoblotting Z ol A= 100C, 121C A& +7F p-IgG w331 #
ek olth(Fig. 11). Wherfel 5 (wherfel et al, 1997)°] beefol] ¢ d#=27]=
H

e

321 well-cooked beefoll = WA S H oA ¥ midium rare
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beefoll A 184 &2 %% vk skl=d o] A2 BSAZE Gl o

dotE AL AAE 2gan Rustgoen B AdqAE 60C9 80T

A= Fdde]l TdEZ FH Y 100T o] oA addAdo] FAasho
o3}

L}
WA el oge @ 4 Uit

2-2. 239 Al o3 A3

A5 7hEel el Zask A2+ Le Chatelier®] ® el whel ¢

N el Faqh o8& My Gl d of WA o o g A (Hoover, 1993),
A F= AR v A= 9P (Timson and Short, 1965), ok} 3
,1994), 2159 Asle} A&

W omae] @A o] gk Aol &l g A+ (Suzuki et al,

N
N
o}
=2
L
o
oo
=2
)
o
o
4
)
o
3
t
Q)
5
(O}
o
&’_

1998)%5- 0] Rax i g}l shAwF a9k Ao o3 dd =27 A3t

of tigt A= Ao AFg HAAHol Han s ol(Han et al, 2006) =

=
Ak aLgkel o) g WA wAd e o YR AHVA AT A&
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Fig. 5. Binding ability of ~goat p-IgG to PSA treated heating.

The binding ability was measured by Ci—ELISA. Binding ability

Bt/Box100. Bt ; binding ability of PSA treated heating, Bo ; binding

ability of PSA non-treated.
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Fig. 6. SDS-PAGE(a) and Immunoblotting(b) of PSA treated
heating. Samples are (1) untreated PSA, (2) 60°C 10 min, (3) 60T
30 min, (4) 60C 60 min, (5) 80C 10 min, (6) 80C 20 min, (7) 100C
10min, (8) 100°C 20 min.
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Fig. 7. Binding abi treated autoclave.
The binding ability was measured by Ci—ELISA. Binding ability =
Bt/Box100. Bt; binding ability of PSA treated autoclave, Bo; binding

ability of PSA non-treated.
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Fig. 8. Binding ability of -pig-allergic patients’ serum to PSA
treated autoclave. The binding ability was measured by Ci-ELISA.
Binding ability = Bt/Box100. Bt ; binding ability of PSA treated

autoclave, Bo ; binding ability of PSA non-treated.
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Fig. 9. SDS-PAGE(a) and Immunoblotting(b) of PSA treated

autoclave. Samples are (1) untreated PSA, (2) 121°C 5 min, (3) 12
1C 10 min, (4) 121C 30 min, (5) 121C 5 min. (b) 1-4
immunoblotting of PSA to p-IgG, 5 : immunoblotting of PSA to

pig-allergic patients’ serum.
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Fig. 10. Binding ¢ %gﬁlp& ork meat extract
treated heating. The binding —ability~was measured by Ci-ELISA.
Binding ability = Bt/Box100. Bt; binding ability of PSA treated

heating, Bo; binding ability of PSA non-treated.
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PSA

Fig. 11. SDS-PAGE(a) and Immunoblotting(b) of pork meat
extract treated heating. Samples are (x) Marker (1) PSA, (2)
untreated pork meat extract, (3) 60C 60 min, (4) 80°C 20 min, (5) 10
0C 20 min, (6) 121°C 15 min.
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2 FxA WsE e waA a25d AT ol A}E A%l
A HRE v Burp Zastez gk s o5 ATdHLE Eoby

shA "ok a8y 2 Ad Ay PSAl 200, 300, 400 MPaZ A 2] 3} %
Su] allergen®} allergenicitye] W3S AHE A3} 400 MPa *] 2 Al
o= ZAfg=e] aiE FAHAk(Fig 12). SDS-PAGE A¥ ¢t
A2l ¥ PSA bandt WxT¥ ¥as] 2 uf 2 zol7t YA ko
immunoblotting Z# A% 219 AHg ¥ PSA band?’} Ao #st
A At A ohFig. 13). ¥ Seol(Han et al, 2006) 473 Z ol A]
600 MPa A& Ale] =~ BSA band7t & fAjs o] 2 A0

it

2aq Aol AFR Ao wunHgon B Ag Azt AAF A

(o]

< B F U ole a1 A 7F PSAY F 8 epitoped 9GS

2] ¢¥o} allergenicityZF 3 Al 24517 &L Aoz AL T}

2-3. 23 A 9% A3}

Z50E AzEY 7FRR91(20 Hz~20 kHz) o]l 1~25 MHzo
g B9 E weledh e g S5y fE= o v 9y HAHHan and
Roh, 1998), ¢] &41](Bae and Jeong, 1998), &l kAol zZ+% A x
2 wolst=d o] 8% 9 th(Lee and Ohtsuki, 1999). &}#| qF 2] 3£ Al
el ALd d= =29 F= AF &7 3 o7 AH
(Amerding, 1966), & 2 ¢ F=(Kim and Zayas, 1991), # 2o w4}
E A}E(Sams and Feria, 1991) % 4<% 28 (Sierra and Boucher,
197Dl o] &% vk T A5 Avs Fo AdH FEE AT

a4 ¥4 (Reynolds et al, 1978), +2 = m 2= 4 F(Lyng et
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hydrostatic pressure( HHP). binding ability was measured by
Ci-ELISA. Binding ability = Bt/Box100. Bt ; binding ability of PSA

treated HHP, Bo ; binding ability of PSA non-treated.
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Fig. 13. SDS-PAGE(a) and Immunoblotting(b) of PSA treated
high hydrostatic pressure (HHP). Samples are (1) untreated PSA,
(2) 200 MPa, (3) 300 MPa, (4) 400 MPa.
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al., 1998), %2 AroA zga7F ¢59 A F4d 9 AFA v A
%4 & (Pohlman et al, 1997)e] #g AF ZAFEo] Hirx o] §)
S Ay A gte] WE = Ao F92 allergen?l PSAQ allergenicity W
of &l Lol A 5 10, 30, 60 mint 23 AEFAE 7
AlZbol wpE 2 W3t glo] AAS oF 77% A=Y w2 AFHES B

B

-“ii&‘

AtH(Fig. 14). 3tA 4w SDS-PAGE ZA oA PSA bande F28 ¢
Ao oaf EafEo] band7t A LSS & F AUt
(Fig. 15). o] A3 & u&Ex g0 o3 At A 2 =279 1

RAEe] e AslohSiida Foe) ws) A AuHY gAY %

H] LAl

%

Su dAe wrgo 9@ limiting sizeo] =gt Haox X gt
(Jeong et al., '1992). Immunoblotting A Il A = FA gl 4-¢F vlws) =&
W ZF3 Aeld PSA bande FA|et A9 vhEoA ZeE 4 U
AHFig. 15). °]+== SDS-PAGE ZA#oAl&= =53 Agl¥ PSA7F A

A Aol mZ R AR T 239 AT Al PSAL] F2 epitope’t
FaFo WAl gFol PSAON thgh Aol wb3A e AA) fFAsHA] &
2O 2 Az E

2-4. Microwave A 2| 93 W3}

B 2350 A= microwaveE ©]83to] PSAQ allergenicity W3}E <o}
otk PSA°l thsle] 1, 5 10 min?t microwave 23 A3} PSA+
e Al zkel wel allergenicity 7} FAadtE Aoz yEhdth B3, 10
min A Alell= 31% A=z AdgEol A HAErhFig. 16).

SDS-PAGE A% 5, 10 min A 2]A PSA band’} ®We] %sixles ¢
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to PSA treated
sonication. The binding ability was measured by Ci-ELISA. Binding
ability = Bt/Box100. Bt; binding ability of PSA treated sonication, Bo;

binding ability of PSA non-treated.
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Fig. 15. SDS-PAGE(a) and Immunoblotting(b) of PSA treated
sonication. Samples are (1) untreated PSA, (2) 5 min, (3) 10 min,

(4) 30 min, (5) 60 min.
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T 9o immunoblotting A¥}o A% 1 min * 2 ¥ PSA band’} A
A W83 3 5 min¥ 10 min A g Aol PSA band”} @A <}
A HEEEHA g&S 4 7 AATHFig. 17). o= PSA7} microwave

A A wAde= Ao oe] HEauo] Ao <AEx Eao zH

a7k glo] =2 A¥HEE A Atk (Fig. 18).
SDS-PAGE ZA#odA = FAHga dHwA F Wsrr glalow
immunoblotting ol A = &l & PSA7} #-A ¢} AFstAl WS35 oH(Fig.

Fo) AL HAAE TAFl WS T, 0E pEe

g5 WA microwaveo] % BEAEIF] e LTS PSAY
allergenicity W 3}ol] £ J &S Fxj ="Aoo @ IoiE F2 G
oy 3t

9]3)] allergenicity7} ZL A 7FA43d Ao} o] PSAE o Hlwz Eot

(o

Aol frashe O E Hol A Fig. 59 Fig. 7914 1 dd

o
rod

Aoz A7tem Werfel(Werfel et al., 1997)% ] BSA7} o #]

ofsttial B g Aipol= A A7

=1
X
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Fig. 16. Binding ability of go 0 PSA treated microwave
indirectly. The binding ability was measured by Ci-ELISA. Binding
ability = Bt/Box100. Bt; binding ability of PSA treated microwave, Bo;

binding ability of PSA non-treated.
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Fig. 17. SDS-PAGE(a) and Immunoblotting(b) of PSA treated
microwave indirectly. Samples are (1) untreated PSA, (2) 1 min,

(3) 5 min, (4) 10 min.
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Binding ability (%)

without heat. The binding ability was measured by Ci—ELISA.
Binding ability = Bt/Box100. Bt; binding ability of PSA treated

microwave without heat, Bo; binding ability of PSA non-treated.
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Fig. 19. SDS-PAGE(a) and Immunoblotting(b) of PSA treated
without heat. Samples are (1) untreated PSA (2) 1 min, (3) 5
min, (4) 10 min, (5) 20min.
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2-5. WA Aol o3 W3}

2 Ago|A = PSAel 3, 5, 7, 10, 15, 20 kGy= WAL A2 &
o} 2 allergenicity WstE A B4t I 23 p-IgGel dls 2=
A AR E 30% olst®m Ak on A Aol Ry A ARk
AowrgAol o Fbek A th(Fig. 20). AR AHEl®E PSAl ol

o

Mo

==

pig-allergic patients’ serum¢] A3 =S p-IgGel tist A3t R}

e skl on 3,10, 20 kGy2 Z=ARE PSAC] i A= o] 7
7t 15%, 11%, 19%9] W& Agtag wepo] Wabd A2 PSA

o

e EAAOR Z2ANL F 9 Ao ARdtkFig. 21).
SDS-PAGE ZAZ A% PSA band7} ARAH g2 Rad A &
4 9len immunoblotting! Aol A = MAFA A2 © PSAZ A 9
Ao wrestA e AL thehg(Fig. 22) AL AUAE o
B OAES Faety 38 QR Rl BAG] o Fa L e o
A% W% ohil radicalo] Wl A H = H o) radicale] Wl A S 7483

9= HEelol= Agtylidisulfide bondS 3}z A A thuld o] o]z} =

2z} g e Wy 4 ofmw=2stolm cysteine, cystine Y
methionine< free radical scavenger@ ] Z}-83}o] radical®] 324 ol
qegS 7] 4th(Lee and Byun, 2003). 1g]ste] F=#x oz odelA
o A H o}

o] %9 IgE-binding epitoped] FZZ WIA A L =277}
2 H ¥ (Kume T. and Matsuda T., 1995) o] ®ALA ZFA} 7] <4 o]

AELGA27E JAGAY AA F 5 AdE kel dE A7 B
axa ek olm A 99 tropomyosin(Lee et al, 2000), $-< B
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Fig. 20. Binding ability- of goat - p=IgGG to PSA treated
gamma-irradiation. The binding ability was measured by Ci—-ELISA.
Binding ability= Bt/Box100. Bt; binding ability of PSA treated

gamma-irradiation, Bo; binding ability of PSA non-treated.
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Fig. 21. Binding ability- of pig-allergic patients’ serum to PSA
treated gamma-irradiation. The binding ability was measured by
Ci-ELISA. Binding ability= Bt/Box100. Bt; binding ability of PSA

treated gamma-irradiation, Bo; binding ability of PSA non-treated.
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Fig. 22. SDS-PAGE(a) and Immunoblotting(b) of PSA treated
gamma-irradiation. Samples are (1) untreated PSA, (2) 3 kGy, (3)
5 kGy, (4) 7 kGy, (5) 10 kGy, (6) 15 kGy, (7) 20 kGy, (8) 3 kGy.
(b) 1-7 : immunoblotting of PSA to p-IgG, 8 : immunoblotting of

PSA to pig-allergic patients’ serum.
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-lactoglobulin, a-lactalbumin, casein®} bovine serum albumin(Lee et
al.,, 2001), Al&+2] ovalbumin(Jeon et al., 2002), ovomucoid(Kang et
al., 2002), vF5 9 allivin(Kim et al., 2002) %o 9WAA A8 S 35ho
allergenicity7} 7438t th= A7 Rugul 9l 1822 PSAJ
WARA ZARA] allergenicityd] Ay WALA ZARA] AAE radical 2

el @Al Fx5 WHAA A= epitoped] W3R PSAVE A

.

) x] Zso 7 M allergenicity 7} 4% Ao 2 Wt}

o,
1>
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Ci-ELISA, SDS-PAGE, Immunoblottings ©]&3to] o8 7[# =
24 Aol o) = x7]9] allergen F allergenicity®] W3tE Yol

Ave 9w 2o

1. P-IgGoll o3k = #1172 5 allergen?] PSA® pork meat extract

o] allergenicity W3} 23+ thgaf 2o},

1-1. 7tg9A e, 7Fdt7td A g, WARd A 2ld PSAC] allergenicity W
s A3 100C, 20 min 7FE AZAL 52%, 7Hd 7EE(1217C, 1
kg/em®) 30 min A Al 29%, 3 kGye] HARA XARAl 309% o] &FE
Agtd o] AA 7HASHE . Immunoblotting ol A = PSA band® & A

ok 7o) wkgshA] o gkt

1-2. 79 A8 ¥ pork-meat-extracte allergenicity W3} 23} 100TC,
121 Coll A A g Al PSA7Z} p-IgGete] A= o] 23%, 6%= ZA i
¥ 2™ immunoblotting A ¥}ol A %= WS35} ¢kokt).

1-3. =18 A Yol 93 PSAY allergenicity W3S Lol A
400 MPaol A &= PSA® p-IgGete] Ag=o] =4 FAHALH, &=

3 23 HYPAdE T7T%AERE =4 X5}
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1-4. 2,450 MHz9 microwave A2 ¢} 5, 10, 30, 60 minZt =<3 *
2] ste] allergenicity W3E ol Ay 20 mingt €S WA
microwave A2 A 100% A= =& ZAFES HAoy 10 mingt

ZE 0 2 microwave Ao A E 31%9e $e AdAL H AT}

2. Pig-allergic patients’ serumo®l| WgF == 317]2] 5 allergen?! PSA
9] allergenicity W3} Z¥+= 1217C, 30 min 7FE7FEel 98] 10%, 3
kGy WA ZAbel  9E] 15% AEe] w2 AFgHEHS HYow

immunoblotting A ¥}oll A = g2 > 3} Wk -85} A2k ok T}
ol Aol Aol Al F allergen?l PSAE 100C ol Ao 7kd Ay, 7kt

7FE A 2, WAL ZALe] 93] allergenicityZt A st o, o]+

A dd =z @izl A5 Azel e8¢ F s ALoE HG
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