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Abstract

The pork hams and bacon comprising the most popular processed pork were treated with autoclave to investigate applica-
tion of hypoallergenic pork. Among pork hams and bacon, two products with the highest binding ability were selected for
experiments. Theresults of ci-ELISA on pork hams treated with autoclave showed that the binding ability of p-1gG and pig-
allergic patient's sera (P2) to PSA (porcine serum albumin) from pork ham samples by autoclave treatment at 121°C for 30
min was slightly decreased. The binding ability to p-1gG of b and ¢ bacon treated with autocl ave was declined to below 16%
and 11% as compared with control sample that showed 60% and 91% binding ability. The binding ability to P2 of band c
bacon treated with autoclave decreased to below 22% and 34% as compared with control sample that showed 95% and
126% binding ability. A result of immunoblotting on bacon showed that p-1gG aswell as pig patient’s seradid not recognize
PSA well in autoclave treatment. The results obtained from this work indicated that autoclave treatment was effective for a
reduction of alergenicity of pork hams and bacon. Therefore the autoclave treatment may be applied to development of

hypoallergenic pork.
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o2 HEF3 FF5she AR HoAle AR Bl
31 AH(Breneman, 1983).

gukz o g Y GHFLS G 27] R E Bol
I A e =HALTY F8 g A EH A
(PSA, 66 kDa)o.2 H ¥ {th(Hilger et al., 1997). H=
7)ol tighk gxke] g 2Y] S 4 e X 2
7Fgoll webA T2 A veRbET], Asero 5(1997)9] A
of o3t =HA7]e] el gE7] A4S Bl A
% HAILT] 7FEAEl tiE) WS Bel A= =R
7] GEEA F GR7F Fell EEs 548 7] o
rolgkal K arskeitt.

AE7Fs 71Edd 7P B o dAYe &
W WS FEEeEA A% e 2aA4dE WAl
w o]t Wy o3 LA Wske Tk ARt &
T 9 AF e TRl wet ge 235 YEpdtt
3 ¢HA ATHKIm et al., 2008, Matsuda et al., 1982
Matsuda et al., 1985; Urisu et al., 1997). x|y} o]
9] Afolle 7tEAE & gHEA8S Fdste Ao
2 X5 o1} (Bernhisel-Broadbent et al., 1992), 3
(Matthias et al., 2001)9} 33 (Evelien et al., 2008)2-2 2
F& ol AFEE 7L e AR dHA Aok &
3], @Z3zke] 73e3k &<l ovomucoid= 75-100°CZ
g7 s wx L =A4d0] HslehA| skthal ®al
© H} ATh(Virture and Wittiing, 1970).

748, 7171, mlol =& g (microwave), 23 2 Za}
A Aol oJgt PSAS] WSS Yok A-+(Kim, 2007)0)
A 7¥i7rEA ol PSASY] G a2 Al &<l
S FRISIATE wEtA B ATl e olfd A9E H}
Zoz JRRFEA S dREA =5 7R 9
wlo|ol| A-g3toaH =i 7] G| 27| SAjol|A AT
& A G 27] AFY WL TFsdS ARkt

ME L

I

Azl = e =5 3 8EF} Wlold 3T/RE
A wigoll A Fdste] A3l ARSI

= 3121 PSAS} anti-goat 1gG peroxidase conjugate
= Sigma*}(Sigma Chemical Co., S Louis, MO, USA)9|
A T4 goat poly-clond IgG= BethylAH(Bethyl
laboratories Inc., USA)ollA -3ttt sixarr] &dl27)
o th3l 2:<] A1 (Patients sera 1, 2; PL, P2} ¢14]
et olsteher Zoltstae] P WEERE AF
et o w, anti-human IgE peroxidase conjugate= KPL
(Kirkegaard & Perry Lad.,, USA)ollA] i3e] AR8-3133 T

71471 X2

=5 3 wlojAE AA MHES & AlFHel 10 g F
stk AlE7F S0%e AlgEES 7St Ed71(DW-AC
920, D.W. Industries, Korea)oll a1 Alo]x|¢t 1 kg/en?,
€5 121°CoI 5 L 10583} 308, wlo]AL 5, 10
2 307 Bt 7I7HEA R SFATh dEellA WAAIX

PSAE FEsto] Aol ARS8t

1
A

PSA2| 22|

Wang 5(2002)) WS Q1E3te] PSA SRS FE3
At 7I7EE A2k =5 33 wleolel 24)2] 0.01 M
PBS(phosphate buffered saling, pH 7.3} 7}3F & homo-
genizer(AN-7, Acc Homogenizer, Nihonseiki, Japan)E ©]
-8-3te] 10,000 rpmell A 127 FEstERATE 1 &, A4
£-2]7](Supra 30K, Hanil Sciecne Co., Korea)S ©]-8-3}]
16,000 g, 3027t A4 E2]813IT). 5A filter paper(Advantec,
Japan)E ©o|-83t] FFHS oJZstal BCA protein assay
kit(Pierce, USA)Z ©ld 5 & HA3 £ ci-ELISA,
SDS-PAGE % immunoblottingell AF&-3FA T

Competitive indirect enzyme-linked immunosorbent

assay(Ci-ELISA)

Lee 5(1998)2] WS HIPSIA] ci-ELISAE A5}
At} Costar 96-well flat bottom plate(469957; Nunc,
Kamstrupvej, Denmark)2] wello] PSAE 0.2 M bicarbon-
ate coating buffer(pH 9.6)= ©]-83t>] 10 pg/mL= 3]st
F 100 uL? H-F3kar 4°Coll A s HHE<t coatings
t}. 1% gdatin &9 & blockingdt ¥ 0.01M PBS(pH
73)E 12} A9 1gG 2 P2E 747} 1:500 E 1:152] H]
&2 3|Askal 50 uLA k] WA 1 v
001 M PBSE a9y 2313415 Z+27} 1:40,000(1gG) 2
1:250@ A2 A) BI&E 348l 100 uL¥ #58kar wt
SA1Z k. H,0,Z 3713 OPD(o-phenylenediamine, Sigma
Chemica Co., & Louis, MO, USA) &8-& 30% %<t wk
SA71aL 2 M H,80,& #7Fst whe=S FAAZ
ELISA reader(Model 550, Bio-rad, USA)2] 490 nm %+
NN FREE AR Z4F 9AE w2 37°C
oA 2AIZtela 7} @AI7E ' wiwitk 0.01 M PBST
[phosphate buffered saline containing 0.1% tween 20(v/V)]
SHOF 43] FAEHAT

Sodium dodecyl sulfate polyacrylamide gel electro-

phoresis(SDS-PAGE)

TR Al @ 5 B3t ol o RN F5E PSA
o] 171952 £2) Fu) WSS Lohar] 9ls}e] Laemmi
(1970)9] H'H-S A5l SDS-PAGE(15% separating gel,
4.5% stacking gel)S 21515k 7] 95l AL X
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FA12F marker(Protein marker, Bio-Lab, USA)= insulin B
and A chain(2.3 kDa and 3.4 kDa), gprotinin(6.5 kDa),
lysozyme(14 kDa), trypsin inhibitor(20 kDa), triosephos-
phate isomerase(26 kDa), lactate dehydrogenase(36 kDa),
MBP2(42 kDa), glutamic dehydrogenase(55 kDa), serum
abumin(66 kDa), phosphorylase b(97 kDa), B-galactosi-
dase(116 kDa), MBP-B-galactosidase(158 kDa), myosin
(212 kDays ©]-&3t3itt.

7719%F F geke CBB -8 (50% methanol, 10% acetic
acid, 0.1% coomassie brilliant blue R-250) 0.2 1A]7F &<t
oI5t el (5% methanol, 7% acetic acid)S ©]-&
le] 221 B Image scanner(Power Look 111, Amersham
Pharmacia Biotech Co., USA)E |83t =753t}

Immunoblotting

Towbin (1979)¢] WS o] &3t H7YFol £
gele] ThilES- methanol-activated polyvinylidene difluoride
(PVDF) membrane®.2 150 mA°j|A] 5A)17F FoF AAEHS
t}. 3% gelatin®® 7z} membraneZ 1X]7F F¢F 4204
blockingsle] H] E-o]#Q] whs-S wigkt). 1% gelating-
ARE3L] plgGE 1:500, P17} P2 1:309] H]&2 34
gk & Aodlx 3ATF 0F B WHEA]Z]AL TBSTtris
buffered saline(pH 7.5) containing 0.1% tween 20(v/iv)]=
33] AlHst3ich TBSTE ARgate] 1:1,0000.2 3]4A|71
22} A W Ao X7 ¥k A]Z] & TBSTZ 3
3] Al23t¢3 21, DAB(3,3-Diaminobenzidine tetrahydro-
chloride, Sigma Chemical Co.) &%-8 7|22 Al8-3}o] it
AAZE S d 3 {5771 <18 PYDF membrane
+ Image scanner(Power Look IIl, Amersham Pharmacia
Biotech Co., USA)E ©]-8-3}of 2783513t

Z3 o nE

Ci-ELISAS| EEJM

10 ug/mL F=2] coating &L 2ugmLE 84 p-
1gGE AM&ste] EFFAS 25S Wl plgGet ¥hal=
PSAS] FE&= THo Aog & 4 o

2.7025-y

X = e 05881

x=p-lgGet WH3-5h= PSAY] F=

y=absorbance value

83 10 pg/mL 59 coating -7} 1:159] HIEE
343+ P22 standard curveE 38t Ao xE pPe} HE
$3he PSAY] FEv The] Aog 73 4 A

0.8428-y
X = g 0.2958

x=P2¢} WhgaHE PAS] FE
y=absorbance vaue

P-IgGE A3+ ELISA%|M= PSAZ 1.563 pg/mLol| A
100 pg/mL o] MHAZ X89S W PSAE H=T + 3
ATHFig. 1). AEH] P8} whgsk= PSAS] A A
= T% H9l= 0049 pg/mLolA 3125 pg/mLolier
(Fig. 2), 24+ Hel= p<1e]Ath

AlE =5 ot Hjo|Zie] | 2AY ZAL

=5 3 87 Hlold 3EF tal PSAS HES
EoJslth. Ci-ELISAS A3 Z3(Fig. 3-4), == 3
S A9} B AlE(sample A and B)o] <F 15% 2 16%, H|
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Fig. 1. Sandard curve of goat p-1gG to PSA by ci-ELISA.

PSA was used as a coating antigen. Goat p-1gG was used

for capturing PSA was serially diluted from 200 to 0.195

pg/mL.
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Fig. 2. Sandard curve of pig-allergic patient serum 2 (P2) to
PSA by ci-ELISA. PSA was used as a coating antigen.
P2 was used for capturing PSA was serially diluted from
12.5t0 0.012 ug/mL.
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Fig. 3. Binding ability of goat p-1gG to pork ham extracts.
Binding ability=Bt/Box100. Bt; binding ability of pork
ham extracts, Bo; binding ability of pork extracts. All
samplesare 1 mg/mL.
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Fig. 4. Binding ability of goat p-IgG to bacon extracts. Bind-
ing ability=Bt/Box100. Bt; binding ability of bacon ex-
tracts, Bo; binding ability of pork extracts. All samples
are1l mg/mL.

o]AL b} ¢ AlE(sample b and c)o] 2F 60% L 91%=
p-19Go} 7HE =2 AdES vEhd 2709 AlES 7t
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=5 #oll chet 7tt7 X 2] WEk

1022} 308 B2t 7I7FE HEe &5 e de=a
A W32 AvE 7] 98 d-ELISAS AA)sltHFig. 5).
=5 3 sample A} Be] AFHS AHE Z¥, 787}
d 10% AHTE A2 oF 16% 9 14%, 308 AgT=
oF 8% B 7%= G AHr|Tte] STkl wet Aol
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Fig. 5. Binding ability of goat p-lgG to pork ham extracts
(sample A, B; different hams) treated with autoclave.
Binding ahility=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. 6. Binding ability of P2 to pork ham extracts (sample A)
treated with autoclave. Binding ability=Bt/Box100. Bt;
binding ability of pork ham extracts (sample A) treated
with autoclave, Bo; binding ability of pork extracts. All
samplesare 1 mg/mL.

A gk BEAF] bandS o] 719171E Al el A
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Fig. 7. SDS-PAGE of pork ham extracts (sample A, B; differ-
ent 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.

3= 831, heat-induced bindings ¥.©7)7] wj&o|c}
(Fukazawa et al., 1961; Lee and Lee, 1988). & ¢7Lo] A}
29 =& % dry, smoking @ cooking®] ©AOIA 7}
dAE A3 er ISR cookinge Th: E& 2%
1 80°CollA] AAIETE webx 7t AElE akA] &
< =5 3 on 7k T EY FEE ] W
o] PSAZ} Wiglete] gt A7) AlERT Y=
do] &R grolxl Ao AZEH, AFFNA F714
77 A E otls W ] deEade] =5

Fashke As JeIdth fAlEe] deElErdd

A9 E Kang(2006)2] ATl E FAlEe] Fa 3
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mlo_ﬁlrzrér-\ﬂr
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H] 1 4] @?Pﬂol =39 ol 2l AFel ds) 71t
7k AElE 3 3 cGi-ELISAS 2513t WA p-1gGol|
g PsA] ¥k A=E AuH T (Fig. 8) sample b} ¢
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Fig. 8. Binding ability of goat p-1gG to bacon extracts (sam-
ple b, c; different bacon) treated with autoclave. Bind-
ing ability=Bt/Box100. Bt; binding ability of bacon
extracts (sample b, c) treated with autoclave, Bo; binding
ability of pork extracts. All samplesare 1 mg/mL.
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wilovt 7ii7raAglol ofsf oF 16% B 11% o]et= 2
o] FA| A3ttt P2} wlo]H o 2 HE FZ3F PSA
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SDS-PAGEZ 2413 A¥Fig. 10-11, aolXe F AE
25 Rl A YEREE PSA band7} 717EE A g
of 93] Ao AAHE S & 5 YT EF immuno-
blotting A3} (Fig. 10-11, b: lane 3-5)°l4]%= sample b} c
o] FAEFE plgGet REESIAAT 7IsHE AHelae
HR-31A] Skt Pl P2E Alg-ste] Wlo|d AlE 5 3}
2l sample coll thal] immunoblottingS- 2 A18F A3} (Fig.
11b: lane 2-3)ol|%= A= 289 SAEH L whg-s}
AL, 719718 57 Aele SR W-EEkA] Sttt
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Fig. 9. Binding ability of P2 to bacon extracts (sample b, c;
different bacons) treated with autoclave. Binding
ability=Bt/B0x100. Bt; binding ability of bacon extracts
(sample b, c) treated with autoclave, Bo; binding ability
of pork extracts. All samplesare 1 mg/mL.
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ZAE 70°CE =5 §) Bo ve x4 7). u}
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@o| o} ZAgtelo] A gk AeR Atk A%
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27. Q-
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Fig. 10. SDS-PAGE (a) and immunoblotting (b) of bacon
extracts (sample b) treated with autoclave. Samples
are (*) Marker, (1) PSA, (2) untreated bacon extracts,
(3) 5 min at 121°C, (4) 10 min at 121°C, (5) 30 min at
121°C. (b) 1-5 : immunoblotting of PSA to p-1IgG. All
samples are 3 mg/mL.
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Fig. 1. SDS-PAGE (a) and immunablotting (b) of bacon
extracts (sample c) treated with autoclave. Samples
are (*) Marker, (1) PSA, (2) untreated bacon extracts,
(3) 5 min at 121°C, (4) 10 min at 121°C, (5) 30 min at
121°C. (b) 1-5 : immunoblotting of PSA to p-1gG, 2'-3*:
immunoblotting of PSA to pig-allergic patient serum 1
(P1), 2%-3? : immunoblotting of PSA to P2. All samples
are2 mg/mL.
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stod BlaZ Gol| EHsitiar deiA Ao (Beder et
al., 2001), & APoME =5 3} wolHL 7IHEA
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