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Reduction of Allergenicity of Pork Ham and Bacon

by Gamma Irradiation and Autoclave Treatments

Seo-Jin Kim

Department of Food Science and Technology,

Graduate School, Pukyong National University

Abstract

Pork is an excellent source of high quality protein, although pork
causes allergic reactions to people who_is sensitive to pork. Pork
allergy is usually caused by PSA(porcine serum albumin)
well-known as | a main pork allergen. Oligoantigenic ~diet or
anti—histamine was wused for treatment and prevention of food
allergy, but these 'methods are “eaused with side effects. For that
reason, the researchers haver tried to modify the” food -proteins by
using the physical treatments. recently. In -this study experiments
were conducted to search the optimum physical condition to be
applied to hypoallergenic pork. The allergenicity of pork, ham and
bacon extracts by physical treatments was evaluated using
competitive indirect enzyme-linked immunosorbent assay

(Ci-ELISA), sodium  dodecyl  sulfate  polyacrylamide  gel



electrophoresis (SDS-PAGE) and immunoblotting.

The binding ability of p-IgG to pork extracts treated with heat
(80C and 100C for 20 min) and microwave(5 and 10 min)
significantly decreased to about 15%, while heat at 60C and 75T
and microwave at 1 min treatments were not able to decrease the
binding ability of PSA in pork extracts. The autoclave treatment on
pork was able to markedly reduce the binding ability to p-IgG less
than 10 2, and especially the autoclave treatment at 30 min was
the most effective. Also, these ci-ELISA results corresponded well
with the SDS-PAGE and immunoblotting results. On the other
hand, sonication and gamma-irradiation treatments. did not affect
the allergenicity of pork extracts.

The autoclave treatment which”was thé most effective method on
reduction of allergenicity of pork was applied to pork hams and
bacons for development of hypoallergenic pork. Although the
gamma Iirradiation could not ‘reduce the allergenicity of pork, other
study has observed ‘the reduction of allergenicity of PSA by gamma
irradiation treatment. Thus, The pork hams and-bacons were
treated with gamma irradiation and-autoclave to investigate changes
in allergenicity of processed pork.

The gamma irradiation treatment on pork hams slightly decreased
the binding ability to p—IgG irrespective of irradiation dose and ham

types. But in case of bacons, there was no significant difference

_iv_



between the gamma irradiation samples and control. The results of
ci-ELISA on pork hams treated with autoclave, the binding ability
of p—IgG to PSA from samples by autoclave treatment at 10 and 30
min was decreased each 15% and 7%. The binding ability of pork
hams used pig—allergic patient serum, too, was reduced less than
15%. These autoclave treatment was also effective on bacons. The
binding ability to p-IgG of bacons treated with autoclave was
declined to below 16%. The ELISA results were used to
pig—allergenic patients serum on bacon, autoclave treatment
decreased the binding ability of C and D samples to below 11%
and 16%. A result of immunoblotting on bacon- suggested that
p-IgG as well as pig patients serums did not well recognize PSA
by autoclave treatment.” ThesTesults ‘obtained from this work
indicated that autoclave treatment was effective for a reduction of
allergenicity of pork and processed pork, therefore the autoclave

treatment may be' applied to hypoallergenic pork products.
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gl BE 24, 7FE B AA 59 SR UEUARE = Ao
2 94 A drh(Ingelfinger et al., 1949).

A F EAeke thge gid T A dwde] gy 2r]E st
= gdow 4dA dow(Sicherer, 2002) o]#ldt ¥ FHF+= zt
Zhol vgpwirt A F AFAES H A wet AolE HRItH(Orhan et
al,, 2003). & E°] vFoA= HFo](Weiss et al, 2004), Z 20

A dEl=7Y e A EFS oo A 9 FIHANE
AAsle] gs A ®th(Ferguson, 1995). whelA ol =& A%
ol = Zlo] et A AZld o5 A WHEAL EH W AF
Eo]ad HAAHH (radioallergoserbent testimRAST) 2 &h#| 27] v &
A& So] o] &Hth(Walker+smith, 1995). 8FAlE o] <o % enzyme
linked immumosorbent assay(ELISA) (Jeoung et al., 1997)¢} ELISA
inhibition test (Levieux et al,.1996; Reese et al., 1997)% o] &% i
o E3] ELISA. s A% sandwichl ELISA (Martin et-al.,, 1991)
2 competitive ELISA (Ci~ELISA#Kim et aly1992)7F A} o] &% 11

4E ge=s] AR PP G4 Hol 8, FE A& L WA
25 3 BRI S gEaAT A7 SEAD AL glon
AN Fe2s] Fdol AeAE ARAA Bd2E Do)
4ES A34o% FHuste 9 AALel AdHn ArhMofid



2003). SFAIRE o]FH A U AFS A= WS Aot
T AHAT ¢ g FtEE A Od FolE H RS JPEx ¥
eating disorder 59 HZg&2 Z @3 th(Nam, 2004). T3 2% oy

2715 el 8 F2 HoAA = FAeH deEriE 4=

AFS T FFHIE S tdstrR A AE AAE Am PHoR
st7)ell = o8 &o] AtHSon, 2000). wetA] Ll 27] A7) ekl kAl

AT 5 oo A Gu=r] AFL AUss sel 428 aFHh

QM @ 2 FolME Ao AFet Ay "HaEAxe b
s 5 AAR dEE7] 9k ol FaEd epitopedtil & E A
= S 9 B AAGEEN A duEides ARsAT=

o] 7hsstth(Kim et al, 2003). o= AF 275 < Als7]
Aste] =24, 34 B a s A i S ol sk S H(Kim et
al., 2003; Penas et al., 2006; /Peyron et al., 2006; Ryu et'al.;, 2000) 2
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2 A v (Matsuda et al, 1982; Matsuda et al., 1985; Urisu et

al, 1997). BAA EALE AwAgde] GgHel wpee 4FE QAT
S AEAZL ZHoE Apuse] 1 olge] sy glow, AAd
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St BaEa th(Kang, 2003). T3k HRARA O] o3k 2% o o
2459 Fx Wyt dae ol¥=(Al-kahtani et al, 1998;
Filali-mouhim et al., 1997) WAFA ZAl7]wo] 2% <275 oA
stAY AAL F U= 7he Aol o A4 7F BaE o Jdvk(Kume et
al., 1995).

A, ALV E S0l AL ofE, HuriRt AR AF
o7 Fg#o] Ei(Kye et al, 1996) AL =3 714 =tHYoon et
al., 1999; Han et al, 1999). Bt A 17]= S8 Tl Fado
2 H37]e] wlste] FE~dE shEo] BEO W yitamin BT WY o}

Yzt A2kl vitamin F2 o & shfslal A= A F ol (Kim et

_

al, 2007). stAIRE A 7)ol &% LF-Fl(porcine serums albumin,
PSA; 66 kDa)2 & Fdow Zpgste] dd=r] TS F2s7|=
3t} (Hilger et al., 1997).

S-Elvtetel A s A a7 AE S BAIE A9

o wet AsR{ T FdstA dElE7] FEAFoRr AAEo glon,

ol A¥S YRR dlo] Az AFHEE I A8 HEe AT
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il

£ ofsain vk AA B 500D AR WA 7],



T B F ol odo] dHlEY] AgS Fdts F8 AFolzha

o

U E 5AH(Chung et al, 2001) 2 W xpuks-
(Choi et al, 2007)e thajA vt A7k A= Jom S 274 A3
sholl thgk A= =38] Mgk AA otk
wekA 2 ATl AT oAy JHA B F AR E AAE

T PSAS de=Ayg WatE duFoemd sixar)e L=y
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1. A=
1-1. 9=

B AR AET AAIIE AL B F o 4

PSA9 %+ YU SigmaArl(Sigma Chemical Co., St. Louis, Mo,
USA)o A FYsFF 21 goat _polyclonal-IgG+= Bethyl2H Bethyl
laboratories Inc., USA)IA #48Fe] ARS8 = A 7] < 27]
3kx; 270 thg [EAH(No. 118 2) AAldiehal oo st Aol sk
Aol AqrdugedoREE AHFREJ}OH anti-goat IgG - peroxidase
conjugatei= SigmaX}l, anti-human- IgE peroxidase conjugate= KPL

(Kirkegaard & Perry Lad)el#] F-iste] AF&-3H

2-1. Ci-ELISA9 438 =24

PSASl de=74d WatE doli 7] 918t Lee 5(1998)¢
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A S AAEG T 02 M bicarbonate coating buffer (pH

e
_O‘L
9
it

96)% PSAE dA wE= 3]A43}al costar 96-well flat bottom plate

= ==

(469957, Nunc, Kamstrupvej, Denmark)®] welle]l 100 pL% 53}

th. AColA &F¥ Fot coating AlZl & 1% gelatin §H o R

blockingste] H] So]#<Ql Hkg& =ty 0.01 M PBS (Phosphate
buffered saline, pH 7.3)& ©o]&3to] p-IgGE 1 @ 500, %37 (No.
2)2 1159 v&= &4 FAE s4st & 247 50 plLy 53

of Me AT 1 tFe 22 &9 OPD (o-phenylenediamine, Sigma
Chemical Co., St Louis, MO, USA) &4 o2 HkgAIZ T 2 M HySOq4
2 Hk2-S TAAA ELISA reader (Model 550, Bio-rad, USA)2] 490
nm FFNA FFEE SAHSIUATE 7 GAE iSRS 37Tl A 2
A zbolar z} @A 7 9 wlwiel 0.01 M PBST [Phosphate buffered

saline containing 0.1% tween 20(v/v)]-& & 43] =351

2-2. Ci-ELISA¢] standard curve

2-13 22 WHo = ¥F39YS coating A7l wellol 0.01 M PBS
(pH 73)5 ol-&3tel 42200914 0.195 ng/mL7k2lg 21418k o5 2
Z+o] 3| A M-S wello 50 plA 23k Eititration curveol A AA
galel sz 50 uLA EFokdn oldt e AL ci-ELISA
Yo L FA L 100% 2Fe $8 Al

o 4YxAN} FAstn)

=

50 pL¢} 0.01 M PBS 50 pL9HE wellell 718t 2™ blankZ A 0.01
M PBS 100 uL= A7}t



2-3. 934 A4

2-3-1. 7}€ A3

S ARS AAS Hx 1] sAHE BAA AE F
water bathol A 60Cl A 60%, 70Tl A 254, 80C < 100CANA Z+7+
20+ &t AgstArh 7tEAE F deolA WAl o PSA

glsto] Aol AREeFd

A
o
A

2-3-2. 7147148 A=

Ag AAG HA 7] T4, fJI welds FAA AE F 47 A
dtoll A Aok A ALV 8l AR HS Vit 2
T71(DW-AC 920, -D.W. Industries, Korea)oll il  AlolA 4 1
kg/cm’, &% 121CelA 5, 1042 3023 Zhd7ted stgidh 7tg7td

At NEs Al Wz 5 Al AFEsksit

ol

2-3-3. Microwave A &
A AEg A A ELS F 1037 microwaye, (MW-272LB,
LG, Korea) A glstAtt. &} 2Fg=& HjAlst L microwave] Z-&1HS
ARst7I98 AAL77E B AFHS deE

=
ow dFEI} WU 225 6~9TZ FAAA 1, 5 10 2 20

p
oL

4

n

a1

o

A

7t microwave= A2 st th ©] wf microwave A& Al AM&3 F3b

T 2,450 MHz©] 3l t}.



2-3-4. 253 A4

A AL A S DT Fskal 2alFe] 001 M PBSE 7het
2 homogenizer (AN-7, Acc Homogenizer, Nihonseiki, Japan)=
10,000 rpmell A 13&3F 2 s skt =3 271 (VC 100, Sonics
& Materials, Japan)e] A& 1914 tipo.Z & NS pulse 20%, 20+1
watts, pulse on/off 5 sec®] =7 3dloA 5 10, 30 ¥ 6037 =S5
Adletdnt. o] W 2Eu= Q1E A WS 7] fste] AldH F4

of AeBL AY AHgIGom 2gu AU FAS PSA ¥ P

g o dAZ YA AT 2w FE8h

He Ho|A2 U2 V)

2 o]l E 2x2x14 cm 27| 7F HEEZ Add & 37 x4 s
dd "HALY] T4 =5 8 R OH

Co-60 Zvupd  FARA|A(IR-79 . gamma irradiator, MDS = Nordion,
Canada)2 o] &3lo] A 7FF 10 kGye] A#=&=2 1, 3,40 220 kGy 2
TTFAEE BEF AL olm FadEse] Sehe Ak A
Al(ceric-cerous  dosimeter, Bruker Instruments, Rheinstetten,
Germany)& AF&3sle] F F5AF] OAE A AT, AR o] 2
T 20x1CSlow Fmbde AR AEe 2-49 o E FE5ko

Aol A8



2-4. PSAS & &

HA 7)o Fo gedel PSA RS 7t 2o Hed A7
A, =5 @ B oS Wang 5(2002)0] W o®E A st ¢
shih A S9S AAR iAo ek Ae AAG 3yt wolAd
S 747 AES § A FHeke 2019 001 M PBSE 7Fskith. o
E3E S homogenizer® 10,000 rpmoll A 1827 A3 st A4 Eg
71(Supra 30K, Hanil Sciecne Co., Korea)® 16,000xg, 30&7F 44 &
ZIstAth. A5 dS 5A filter paper (Advantec, Japan)® o 33k & 2
o ALg3rt. @z s%3= BCA protein assay kit (Pierce,

USA)Z X5 BAste] A3 AHE3t3

2-5. SDS-PAGE

Laemmli(1970)¢] / W& AL&S}o] 15% separating. gel¥}t 4.5%
stacking gelZ | 4% SDS-PAGE (sodium dodecyl sulfate
polyacrylamide gel)Z <=3 3}31 v}

Al &, sample buffer (16 - mM tris—HCIl, pH 8.0, 6.2 mM EDTA, 31%
glycerol, 3.1%6 SDS) "% 2<mercaptoethanolS ZZF 50, 25 % 8 pLe]
Fom I T Fe BAAM 2 ekt BPB 894(0.1%
bromophenol blue, 50% glycerol)< 16.6 pLE 7}3F & Y5 H #4351
A7)l AEstth. A719ds F gel CBB € 9H4(50% methanol,
10% acetic acid, 0.1% coomassie brilliant blue R-250)2.%2 1A%t &
oF A&, &A1 N (5% methanol, 7% acetic acid)S ©]-&3fo] whil

A9l band7} e B wrtx] G5

_10_



¥ =5 2% marker (Protein marker, BiolLab, USA)9] #x}=d

=

standardi= insulin B chain (2.3 kDa), insulin A chain (3.4 kDa),
aprotinin (6.5 kDa), lysozyme (14 kDa), trypsin inhibitor (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)& ©] &3}

2-6. Immunoblotting

Towbin (1979)¢] W Faetqitt. SDS-PAGEe ofs] &4
G A5 methanol-activated  polyvinylidene  diflueride  (PVDF)
membrane®] 150 mA°lA 5AZF Eok AAS - ZF - stripE 3%
gelatin® & 1A1ZF &2t A L0lX blockingAlA . 13 &A= 1%
gelating AF83t4 p-IgG= A : 500, 2 o]l SRS A (No. 1 2 2)2 1
1309 &R A FAE Mg F A2olA 3A7F 30§t v
$-A17]a2 TBST [Tris buffered saline(pH 7.5) containing 0.1% tween
20(v/V)]E 33 AHSATHITBSTE AF&3le] 1:1000€ 5 341471 2
2 FAE YA A2l A 1A IR ATzl FIBSTE 33] A3 83
om DAB (3,3 -Diaminobenzidine tetrahydrochloride, Sigma

Z

m\m
r

Chemical Co.)&dE& 7|2 AREste] WA 7] o5 HHgAHE

sttt

_11_



1. Ci-ELISA¢] Standard curve

10 pg/mL =9 L 2 pg/ml 3AEE9 goat p-lgG=E
standard curveE 1% S W p-IgGet WSSl PSAQ FEE U9
Aoz 8 ¢ St

( 2.7025—y )
0.5381

p-IgGel ¥Hg3t= PSAS F%

y = absorbance value

~
I

ok
(e

Zela 10 pg/mL FEel #1159 H&(FY  FAIA)=
3] %3} pig-allergenic patient serum® %  standard curveE 19 A}

#2874 (No. 23\ H8-3HE PSAS] Fwk Bed Joz 7Y 5 9

o
|
o

rir
g
n
>
Lo
off
k1

X = pig-allergenic patient serum¥} Wk-§-5}

absorbance value

<
Il

_12_



o] wl p-IgGe} WSl PSAC HA HE v% W= 1.56394 100

o
HA A& 7= W
p <1

pg/mLo] A 3(Fig. 1) A3 A3} 9H-8-3F= PSAQ]
= 0.04991 4 3.125 pg/mLeol o (Fig. 2), &2t W

At

o

]
[

_13_



3.0

25

15

1.0

Absorbance at 490 nm

05

00 | | | | | | | | | | |
0.195 0.781 3.125 12.5 50 200

Concentration of PSA (ug/mL)
Fig. 1. Standard curve of goat p-IgG to PSA by ci-ELISA. PSA

was used as a coating antigen. Goat p-IgG was used for capturing

PSA was serially | diluted from 200 to 0.195 pg/mL.
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20

1.0

Absorbance at 490 nm

0.5

OO 1 1 1 1 1 1 1 1 1 1 1
0.012 0.049 0.195 0.781 3.125 12.5

Concentration of PSA (ug/mL)
Fig. 2. Standard curve of pig-allergic patient serum to PSA by
ci—ELISA. PSA was used as a coating antigen. Pig allergic patient
serum was used for capturing PSA was senally diluted from 125 to

0.012 pg/mlL.

_15_



2. 223 Agd 3 HAuv|e A=A ¥

2-1. 7tE A 9 A

7td A 2leo] 9%k A 317] serum albumin®| L EAA WIS Lo}
W] 915te] A2 60TA 605, 70T A 255, 80 = 100°C o
A 247y 203 AEstar 2-49] WMo E ZFEE(1 mg/mbL)E Ax
st ¥ ci-ELISAE AAlstdt. 1 A3 80T¢ 100C A= +-9 4+
=3 p-IgGetel A 9o] oF 12% B 9% A== A
60C<e 70C A&7+ oF 110% HxE9 ol =
e s A s v (Fig. 3).

HAL7E HEAY TF 2FEE0 mg/mbl)s Axst] 7FEA
gof ot H A7) PSA ¥M3E AFHH 7] 93] SDS-PAGEE A
3t PSASl EXA#E e 66 kDaol™ (Fig, 4,%a, lane 1), SiA 7] E
60Ce 70C= 7FEAes A% FA-E <k Hlal A] PSA band®] 7
=7 9% Z7rskdth vbdEdgl 80T 100C A2 2 45 PSA7F &
gl = o] PSA band”} ol ¢FslEQlth P-IgGE ©]-&3F9] Immunoblo-
ttingS AAIS AFoAE60C L 70T A2l 79 PSA L bande 34 <}
s AIRE 80T ¢k 100 T-A ef-Aloll & @ Aek-yF-&otA & kvt (Fig.
4, b). o] A3E T B o A 7]el gk 60T 70T 7F

52 L i
e
rlo
ih)

AdxglE PSAY dH ARG 2388 ZUMAIZA U 80T 100°C ol Al
Axalet Ao PSAS gy Aol IA TAI}ASS FolEA
o ASAZS Azt uo NGdFAL uAES AFHEy g4E B
SANA AT AZGES ol SEUES 4 WA FrE



A A st (Foegding, 1988). T3k Ao gl 7t A= =445
WA 717 % skt o= AE dHY TF 2 AP el wet 1
Fdol g thdstA YeEbdth(Anderson, 1994; Werfel et al., 1997).
A owm  TFdA e o wwHo] W= 55~70TelA =
unfolding®l] 98] w¥ Ao 4x+%7F 79 d o2 W3lsn, 70~80T
o] WA= disulfide bond7F ¥ =31 90~100TC el A= w4 9
Z%o] yeldtH(Davis et al, 1998). PSA® FxZHoz {HALSH
bovine serum albumin(BSA):= &< AHjdlA 7HEAHEE A=
W 65C o]oll A &= aggregation©] €oAUATE 40~60T <] He oA =
BSA9 Exo] =A WA =t} T3 aggregationo] Yojit=
Al 22 FZ9] unfolding” @74°] UENYEH ol st 22 39
W3l =2 a-helical®] A9k B-sheet, B-turn % random coil %
o] 7ol of& YEFHTHSu et all, 2008).
2 AT E 60T ool 7tE Aol sl 158 kDa' o749 i
A4 band’b Webe A& & 5 vk B ¢i-ELISA Aol A=
60Ce 70T 7HEAe 59 B A ke Agtdo] ta Fretdl=
dl o]= PSA9 unfoldingell- 98] WH-ol AW epitope’} =& aHA
of oS & AFs Aozt AREL 80T ofde] 7FE Al 9s
AstE o]l AA 7HASE AL disulfide bond?F #ojste= 32 Gz}
Wstste] AaAo® epitoped] ¥ H A WETE dojit Ao
A ZFE T} Fiocchi 5(1998)9] Aol %= 59 58 3¢ BSA
E 845TCoA 202 st 9383 § IgE-immunoblots A& 23}
BSA®] band7} &Alek wkEakA] Fdthal o w2 2EoA

;

_17_



A A7HE ZAA & S BSAQ protein matrixZ} 33w o] d#E =

Agel Ao Baskgin
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140

120

100

80

60

Binding ability (%)

40

20

0 o

Fig. 3. Binding @ of

with heat. Bindi @-alq'ihty
extracts treated % heat

gtemperat re (
xtllaﬁ& treated
ab hmo pork
f pork e cts. All
samples are 1 mg/ml.

_-i'
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] (
treated with he{at. Sample
|

extracts, (3) 60 07T,
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2-2. 7F47EE Aol o3 ¥st
HA27)1E AolAY 1 kg/em®, 121ClA 5 10 2 308 SoF 7t
7t AElgh vhg 2-49] WHoR 2FEES AXEL 1 mg/ml F
=2 B & ci-ELISAE A8t #Aa7] 25589 PSA &4
o 8 oh(Fig. 5). 22 A3 5 10 2 30% A+ 2%
A7) FEH Fo] PSA9 p-IgG A ekl Aol zhzt 9%, 8%
Farstglon A Alzke] Frhghel wEl PSAS] o
2A4o] ZAadts TS Ik 80~100T W o 7t gl s
M= A L71e] PSAS p-IgGe AgdHe ok 10% A=® =A 2
A A H(Fig. 3), WA 719 FUAAFL 7I9hrrd Aol o8 g &
HH oz rashs el
7Pt Aol o A 11e] PSA ®EtE dolry] $ste = A
1718 7itrbE Ade 5 1 mg/mle TEE 2FEES A X5
SDS-PAGEE A&t A th(Fig. 6, a). == 23 5,10 % 30% &9
A5 A g9k Blal Al PSA bandZ} 719l &A% 2™ immunoblot
~ting Aol ME 7HtrE AT B plgG A ek xFEE Al ool
ci-ELISAZ #o} AA §HE &l th(Fig. 6, b). wepa # = a7]of
gk 5, 10 3 307 AYTHE A = " @) o ke =2 21
A oA Fom 53] 3029 7HSh7ba-Ae7k PSASl dH =24 7t
2ol Mg EARAAES & 7 AT
dE AT A Fxpe] 25 Aoy o] AFES w7 =
g g o] Pt FojA A @A) Box 7HAsie VT4 EAE

gty v, A= Fr dnde] gRAd el I3 Z8fel 7

E)

k>

/%].Q. =i

!

P
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olgkth(Farr, 1990; Rastogi et al., 2007). webAq 7Fd7td A2 Al &

Ak A3t bHol o8] PSAC] epitope’t ¥ 3tato] L= o] A
st Aoz AlREY E3F], 121C9 1ed =%% PSAE 2%

Q1 Wz} ww ol HIH WMHE FA Aoy oz Arunt
(Wal, 2003). g 5(2006)¢ A-elA= 1.3 atm, 120CelA 1023+ 7}
Pt A % FEE 4$ F2 FU BSAS BGGH 2

2ol AAl HAaskdvtal Bkl
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Fig. 5. Binding ability of goat p-IgG' to pork extracts ‘treated

with autoclave. Binding ability = Bt/Box100. Bt; binding ability of
pork extracts treated with autoclave, Bp binding ability of pork

extracts. All samples are 1 mg/mL.
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2-3. Microwave A&l & W3}

HA27|E 1, 5 2 10%3F microwave A3t 2-49] WHoOw
PSAE FZ=(1 mg/mL)3 ¥ ci-ELISAE 2 A 3o 2 X microwave *
o ofg HA v LdEl 2 ¥sE AHRtH(Fig. 7). 1 F
¢t microwaved %ol Aol of 80% AR A 74 =HAA
T 53 10 A Alelle 12% 2 10% A== AgHo] A i
3FE T Microwavex] glo] <gt H A7) FE5E F9 PSA W3stE
SDS-PAGEZ <ol ¥ ¢kth(Fig. 8 a). Microwave 1% 7 Alol& F
Al -oF v wgS w PSA band7b 9FzF F3tE Aoy 5EI 0%
2] Aloll= PSA bande “=7F A 7ZAsF9 T Immunoblotting
A3} (Fig. 8, b)ol = microwave 1% A7+ p-lgG 349 vk3-3}
FA T 5T 102 A& Fe PSA bande Ao WESSFA kL]
ShA | microwave 2leofl o]d] HAlstE Aol A8 S WA #1351
A 2717 & AdE T d5ES A microwave # g g
ci-ELISAE o]&3te] x| i17] 9 < =414 ®stE dolr ittt 1+
B 5% AYTE %95%, 1008 208 AgFE 47 83% B/ T8%E
p-IgG&A| T2 Ad9dE s fFASS 2 H (Fig. 9), SDS-PAGE 2 3}

o

(Fig. 10)ol = @& 2% M microwave A&k 49+ g+ F
A ke & Aol b yERUA] FkEk
e AT Avite] /35 TE 7HA 2 &, o] AFFlE ol

AdE= A SdeoldAE Fost= Aol Uk Microwave



HA Ha = 2718 A= &t A1l vt
ZHdo] 23 AAE wEEskA g (Sung, 2002). A 5(2008)2] Ao
e v 2% oA microwave A& 3F 7ol PSA7F dA9 =&
AARE do] o] EAg microwave A2l PSAQ]

G2 FaAA E daet dAFgE SJsA Y B o 5

Sl
3
o
Mo
2
N
N
™
offl
o
ol

(2000)& 11F9 FAAE 5 PCA testE AAste] 9x], %7, 3o

F1 2™ microwave A&7} 9A], =

0_1_4
ol

29 A -5 allergy’F Atk %
7], o] E A -9 dHEALS dAA
w2k A microwave 5+-3F 105 o o] 3k = %

| AaAZivtal ®Halsks)

ol

719 e =4

A
pe
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2-4. 2% A 93 A

A7) FEE 5 10, 30 2 60% FoF 2y At F x29
Add #AL7] FEE0 mg/mL) § PSAS duH=A4d W

ol® 7] 9ste] ci-ELISAE AAetAtHFig. 11). 253& 553 10+%
e Ay Aol oF 80%, 30+ 60 Al Al F 60%= 30
w60 Al FgAete] AdtEo] thA FHASFAAT F59)
A BT ode] =2 AFESs FA9

Z53 AdgE #HAL7] FEE0 mg/mL)e SDS-PAGE 2 #(Fig.
12)o1 4= 583 1032 PSA band7} A2 FF vl A & 2ol &
e A ket 30 60+ A 2l 7+ PSASQ! 66 kDa band7} 2=+
oFstE At 53 60% AHlTE PSA band ol ¢ol= 42 kDa¥} 97

Aol ZHaw Aoz AZET Zhenxing 5(2006)2] AFolAd%= 5



A4 BaAzer Bl $ee & 4 AN
A .
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Fig. 12. SDS-PAGE of pork extracts treated with sonication.
Samples are (*) marker (1) PSA, (2) raw pork extracts, (3) 5 min, (4)

10 min, (5) 30 min (6) 60 min. All samples are 1 mg/mL.
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2-5. ZAupbd Ao o3 W3}

b Aol @ HAmrle] ka2

S dolr 7] 9f s}

A7)l 1, 3, 10 B 20 kGyel #AvbdE A& § 2-49 WHE
o] &3lo] PSA FES Folstal ci-ELISAES A e tH(Fig. 13). %
nhd S 1, 3, 10 2 20 kGy o] Ad=Fo =2 ZARgE 49 =% 117]¢] PSA
oF p-lgG AT Aol FAFEY Skt A¥dFE WEW
o, 7k 1 kGy A 7Eu= 3, 10 2 20 kGy A= ¢ A3
ol &zw Y =/ YEwth

A3l g AR A= F 2 fvikide] o] & ¥ =d, Hvkade
2 A e HFut2 Fdshy F3] dFEo] Al ofste] Abd
HAY Fasad, drbdel 2 s e dAxE wEshal
Uz oj2s A4 AdE SuZ e Aol vl =27 "I
e AT wmEA ks, AT AR Qs A Agharol 9
g Eo o3t Rhgol FER Adodr (YA, 1997). H el wad
AT (Lee et al, 2001; Moon et al, 2001)ell oJ8f¥H =] o3} A&

Kol }_/\}

T

il

H S}A] 7] oL
H 5k A| A
(Kang et al,

= de=7E
2002)4 -
2001) T3 2 AF &
s ARG A3 10 kGy ©] &
O Bark ldvh A ek 3~5 kGyel v

Gt FAe WAl Sk Atw gov ol

v}
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Al A E GAste g o] dhElE S FASIe] 345 =
X072 ey =Ae %W IgE binding epitope T3
AA ekl AL AR AT ovomucoid

9] casein—%-B-lactoglobulin (Cho et al.,



I A4HA & epitope”}

R SSREA EE

7] wE ol kL

ot (Lee et al., 2003).
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3. ZutA & J1A7EE A 93 8 fdH wo]H g
dY=A4 A3t

3-1. £% 3} Wojze Y=AY =A}
=4 93 Wolne TAR F 250 AAE WYL o] &3he] PSA
95e Pearh G ELISAZ AAad plgGetel Agee 2
=

o] Ho 279 AEE Aol ALg3AtH(Fig.
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Fig. 14. Binding ability -of goat p-IgG to pork-ham extracts.

Binding ability = Bt/Box100. Bt, binding ability of pork ham extracts,

Bo; binding ability of pork extracts. All samples are 1 mg/ml..
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=
Aaz] G =g Azretel a3Ad Aom Atw ® e 7hst
[e=]
=

Ad S AA Al =5 #} wojdel A E3ste] PSAS &

2-4°] WHOoE PSAE FESIY FEEF 1 mg/mLE HAYsa
ci-ELISAE AAetAth(Fig. 16). F T/ =% 3 5% FAH+71
p-IgG FAeF oF 20%°] ZAHES FAFAAR Febd Aol s

p-IgGelel Adgo] 10% AL ZAastdel. shAw S FF 2 upa

Mol o2 Agdel Fele dehbd etk B8 9 FFEG
mg/mL)ell t3] SDS-PAGEZ A A& A3Eig. 17042 42+

b vk A gRbe] F abols UEEH B3k

Ak Aol gk Hole] L= BekE dolr 7] ko] H

ol7l FE=(1 mg/mL)el| sl ci-ELISAS AAg Z3(Fig. 18),
G A e ek AR dRke el e sample D

= p-lgGete] ZAdHe] wA A8tk WERA vk =24 A

E4 o] AU 2GS T FRAZA oA S AN FHa
ol 2 JFge 72 welglon, B4 A vold wE iy A
of w2 oAl Aol A k)
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tol AA #H(Filali-Mouhim et al, 1997; Le Maire,

EE2A258E AAE hydroxyl radicalell <] 3l
b Aol 9

)

o
ol
il

KN

T

=
.

[e)

T

(1998)

=
[}

ol
[e)

j:ll‘

L A2007) ] AT

b

} 50~80C, 50~70C ¢
[}

cooking®] A =24
o] PSA® +% 9 epitope’} 7+

sttt

ol HEr= ghupd Ao ofd

ehrizel @A Apa W ok T
al

1T
=

H

7t AL e| Lt PSA

=20 kGy*<

al

S

=

=

t}
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(o3}

N
gol 27 7

ol

1

.
H

JEl o] PSA
I 3] =

ZHerade] 714
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s

gl
A5 plgGetel 4

}7] & o] tH(Kempner, 1993).
nkd A gl 9]

(Kempner, 1993; Taub et al., 1979).
ol 4 dry, smoking

g sl GEh ohea Ve
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Fig. 16. Binding ability of goat p-IgG -to pork ham extracts

(sample A, B, different hams) treated with gamma irradiation.
Binding ability = Bt/Box100. Bt; binding ability of pork ham
extracts(sample A, B) treated with gamma irradiation, By, binding

ability of pork extracts. All samples are 1 mg/mL.
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B
kD=
6.4
2L
Fig. 17. SDS-PAGE of pork ham(sample B; different hams)

extracts treated with gamma irradiation. Samples are (*) marker
(1) PSA, (2) untreated pork ham extracts, (3) 1 kGy, (4) 3 kGy, (5)
10 kGy, (6) 20 kGy. All samples are 3 mg/mL.
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Fig. 18. Binding abilit

ability = Bt/Byx100. Bt; binding ability of bacon extracts(sample C, D)
treated with gamma irradiation, By, binding ability of pork extracts.

All samples are 1 mg/mL.
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3-3. =5 ¥ do|Ad AT 7IAVEE A IF

b7k Aol ojd =5 Fe] dEl=A WstE dotrr] 9l
10 3 30&3r 7ht7tE A @ 3§ FE=(1 mg/mL)oll Wal ci-ELISA
A A G tHFig. 19). 7 A7, 7Htrtd 108 A Tte ok 18%<]
Aggor FAg ok & AolE yEhA kAN 307 AT
3+ 10% olst= p-lgG Aokl dgt=e] vha Faskitt

dEq el AHgHe FAs UHEE sETA

il

_|_4

GEE F=TA H

27] AF ALs EHozdE e HAFH o= gd 2y @A)
AANE o 37t deEek strg e A YElvE ARE g}
7] fls SAE A= ARE Stz Zlo] HEREA 8L (Lee et al, 2001). ©
o =5 ¢ % sample Al @ 7t47td AlE st FEg 5 g
Ad A 7ol MreA S A EQkcH(Fig. 20). FA 2 1o 49 A8
I 20% AE AFES BENpHd, 7SN 1072 30 A

9% % 14% A= AFEE Uehdlo] [FddAe] s BAHNSS
4 4 AATh

M7t AHEld =5 @S FEF@ mg/mb)e & SDS-PAGEE 24
3 A3 (Fig. 2ol FA2 79 PSA band’} 7Ft7tbE A elel 9
d A WalstA] &k SRR PSA band o] €] whal oA g
o] ettt 2709 =& W RF 121TCY meo 9FS wol F-4

ol A EATA ke nEAF bandEel 7D el oA

&
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UEtd AS & 5 At

ol el = dol e 77k Adl e Azs sas AR
71 flate] wolxd FEE(1 mg/mL)el W3l ci-ELISAE A8
WA p-IgGoll 3k PSAS WS AE=Z Ay EW sample CE F3] ¢
TolA 60% AR A¥HES HEtgled 5 10 B 30% 7HvhE
Aol ofsl 16% olstz A= o] =LA ZAskAth. Sample Dol A =
FAT7F 91%, 7Fd7FE 5, 10 R 30 A&+ 22 11, 9 % 10%
= 7Eh7EE Aol ol Aol aA AiEdes & AMT
(Fig. 22). 7}47Fg A2k wolA sample CoF Dol Ws] 3AE A
(No. 2)= AF&3to] ci-ELISAE 2 Algk 4 $-ol+=, sample C7} 5, 10
2 308 JFAUE Al 917, 14 B 22% A Ee vt AdY S
et o A A zhel mE
Sample D& 126% X9 =223 8 Sf sl 342 +7F 5,
10 2 30 7F47EE Aol jef &l 26, 34 R 2
Al 7 Askd v (Fig. 23).

7hb7kd At el #5280 55 B4 (sample C 3 mg/mL,
sample D : 2 mg/mL)3 & SDS-PAGEZ A A3k 23} (Fig. 24-25,
adlM = 7 AF 25 FAY AL HERS Ee66 kDa®l PSA band”7t
7ht7kd 5, 10 B 30 A el ofel-ALadd As &4 = AldH
T3k immunoblotting 2 ¥ (Fig. 24-25, b : lane 3-5)91 4% sample C
o D] 7kt b A7 p-IgGet RES-ShA] Fkth Hlol A AlFE T
SRl sample Deoll tlsl] 299 x3d A S AFE-3FY] immunoblotting

S Ak A9-(Fig. 25, b @ lane 2-3)ol % F-A 23+ 219 A7

s
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2] 3k sample D& immunoblottingdl A= 2 o] 328 3} 33514
okt olg gk Ayt deEl=Aldo] Azst | s Aay] AlsF Nl
ek 7Fk7tE A el A48 Thed s AAReaL Stk

HA7E 852 T A A5 =5 HALY] AR A7
dEE o)zt vEtgEdHl, SR7Feel AR EE ZFEA e oA
Zhol wj¢- E-el W3S /25, heat-induced bindingS ¥ o7t}
(Fukazawa et al., 1961; Lee et al., 1983). Ao Algd =5 Wy}
Ho| A% oy A 7t HEE AF 7] w23 A 7tE A g
glole dHEAZe FAYUTY T AL AN &y e o
A RAes =5 A woldAdA ZZ GEA e oW, 22 H)

ol AFolt=E V2= B AZEelA ZFolZE 317] wE el sample D

af vl A dof| ofFsir}ar. eFE A 8l (Besler et tal., 1 2001).
M =5 3 el s VA Aes 4 tE 294 A
2l Bt} PSAY epitopes © A WE L= dyste] =44 S
oAzl Aoz AR HET Ayuso 5(1999)% 2] &Fo tis] <=7
b e 5789 @xFH F 75%7F FAE TR 7FE A (140,

20%) 9] tropomyosin¥ A= o] ] vttt WM 139

N
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Fig. 19. Binding ability of goat-p=-IgG-to pork ham extracts
(sample A, B; different hams) treated with autoclave. Binding
ability = Bt/Box100. Bt; binding ability of pork ham extracts(sample A,
B) treated with autoclave, Bo, binding ability of pork extracts. All

samples are 1 mg/mL.
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Fig. 20. Binding ability of pork-allergic patient serum to pork
ham extracts(sample A) treated” with autoclave. Binding ‘ability =
Bt/Bpx100. Bt; binding ability’ of pork ham| extracts(sample A) treated
with autoclave, B, binding ability of pork extracts. All samples are 1
mg/mL.
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'-.____ L e .—-E
Fig. 21. SDS-PAGE of pork ha acts(sample A, B, different

hams) treated with autoclave. Samples are (*¥) marker (1) PSA, (2)
untreated pork ham extracts, (3) 10 min at 121°C, (4) 30 min at 121°C.

All samples are 3 mg/mL.
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Fig. 22. Binding ability-of “goat:p-IgG .torbacon extracts(sample
C, D; different bacons) treated with—autoclave. Binding ability =
Bt/Box100. Bt; binding ability of bacon extracts(sample C, D) treated
with autoclave, Bo; binding ability of pork extracts. All samples are 1

mg/mL.
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Fig. 23. Binding ability of pig- 1ent serum to bacon
extracts(sample C, D; different bacons) treated with autoclave.
Binding ability = Bt/Byx100. Bt; binding ability of bacon extracts
(sample C, D) treated with autoclave, By, binding ability of pork

extracts. All samples are 1 mg/mL.
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stE AmE A7, 13 HY Alde oF 80%9 =2 A2FES
A1t FARE 587 10 A2l Al Aol 247 12% 2 10%
Az 3A #AEA. Microwave ol o8] wAst IS5 wl
A7) el e o)A 1,5 10 ¥ 20%-7F microwave # 2] 3h
Ad, AT BF 80% oo =& AdHS A
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