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Abstract

Even though pork have frequently induecd allergic reactions in Korea, few papers have been published on pork allergy.
This study was carried out to investigate the changes in allergenicity of porcine serum albumin (PSA) by microwave, soni-
cation, and high hydrostatic pressure (HHP). The binding ability of p-IgG to PSA treated with microwave (1, 5, or 10 min)
directly decreased with increasing treatment time. Particularly, the binding ability of PSA treated 10 min was about 30%.
Immunoblotting assay with p-IgG showed that band of PSA treated microwave directly disappeared at 5 and 10 min. How-
ever, the binding ability of PSA was not changed by the microwave treatment without heat. Also the reduction of allerge-
nicity by sonication or HHP treatment was not found. In conclusion, allergenicity of PSA treated with microwave directly
decreased with increasing time, therefore these results may be used for development of hypoallergenic pork.
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do7)71% S}(Yunginger et al., 1988).
271 &4 & 1299 2AsH o
s ZAasHA "ok AF 4
A%, Aol whet zfe)7} JAARE A
14)732] Aol A 8-10%, UM o&F 2% FHE
e ThBock, 1987). TuldlM e tigkholda=27)
SE71830A 199593 2000 23] AA 6-124]
o] 258 & 13-1541] TS dPom HEFANE
sl AF g7 AL dolE da AE dy=
712 Aghre ol gltx $HI AeE 250
1995334 200030 ZHz}b 42 2 4.7%, F8A0] ZH2t 38
2 5.1%2 FAFHITHOR et al, 2004). 21 S =712
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(22.7%), HAIL7]1(14.8%), B5oH14.0%), IL501(12.7%),
H7N(11.1%), +(10.0%), T (7.4%), A(6.3%), D7}+F
(47%) B ErtE@4%) TANE gE2r] fd e}
ZUTHKIm er al, 1995). AT B T A7 Ao
AT ofdo] 148-E U AFE 21570 tiF IgE
Bol FAHS A d7 Y ) IgE Tt w=304d
oldo] LgolA X2 24%, HiX17] 219, F 204, &
w209, $f 17802 IgE FA9} vHS T8 AFF
2 & F U Moon er al.,, 2007). HZolT 2F L)
2718 dAE7] st 41 EAS AASAY HEs)
© ol dFEHT It FdMe B84, 883,
B4A AEE o] &3l A WIlE Yol It B
=T Q0 Ryu et al., 2000; Son et al., 2000; Lee er
al., 2001; Byun et al., 2004; Park er al., 2004; Ryu er al.,
2004; Ham et al., 2007) §47% 7}riadg o]23F A
LA Z7] FH7F ANEHA AlEEH Q. AT HA)n
7] gy E7)el] hidt T d7e WA-S-(Choi et dl.,
2007)01vt gl disiMRl By sy 9l ¥ wxu
7] HH 275 Astske Wl oig d7e vvigk A
Aot} webx] B oA HiXr)e] F9 o
Y82 PSA(Chung et al., 2001)9] microwave, &3} &
Z318F A& st pSAY] A WHelE AHEI)

WE oy

IEEH 3 N

PSAY] %% 3L SigmarHSigma Chemical Co., St
Louis, MO, USA)IA TY43IH 2™ goat polyclonal-IgG
v BethylAH(Bethyl laboratories Inc., USA)lA] 918}
AHE-31T}. Anti-goat IgG peroxidase conjugate= Sigma
A}(Sigma Chemical Co., St Louis, MO, USA)A T3}
of ARSI

Competitive indirect enzyme-linked immunosorbent

assay(Ci-ELISA)e| Alg{x1

Lee 5(1998)8) WS wFst] AAlSEC costar
96-well flat bottom plate(469957; Nunc, Kamstrupvej,
Denmark)®ll 0.2 M bicarbonate coating buffer(pH 9.6)Z ©]
€3t PSAE 94 T2 4T F 4°ColA 3R F
¢t coating AIZT}. H] 5o]& w38 =17] ¢35 1% gelatin
BHO 2 blockinggt & 0.01 M PBS(phosphate buffered
saline, pH 7.3)% o|43l] ¢, FAE 9 F=2 A
3 o= A7 50 uld Este] vhS AT 1§ 23t
&3¢} OPD(O-phenylenediamine, Sigma Chemical Co., St
Louis, MO, USA) €902 ukg-A|7]3 2 M H,S0,E %t
S Z£A]A|#A ELISA reader(Model 550, Bio-rad, USA)E
490 nme] FHFA FFEE SHHA. 7 DA whg-

Z23E 37°CelA 24FholaL 2+ GAPLE B wimltt 0.01 M
PBST(phosphate buffered saline containing 0.05%(v/v)

tween 20y A F 33] 443} T}

Ci-ELISAS] HE=M

2T L 17 A9 R4 A% v=E 7
ARIAE 24800 Lee 5(1998)8] HPHS okt ¥
&3le] 831tk 2 coating buffer(pH 9.6)9l) 5, 10 &
20 pgmLE 3AE FFEFUE well] ¥ Thg 4°C
A 3154} coatingAl 713 0.01 M PBS(pH 7.3)E 83}
M9 12 FAE 100 pLA WA o3 e AL
Ci-ELISAS] A3z27 Y3}

Ao
2

Ci-ELISAS| EESM

Ci-ELISAS] A83F10 2 HFYYS coating A7 well
o] 0.01 M PBS(pH 7.3)= o]-83}¢] 200 pg/mLoilA] 0.195
ng/mi7bA S48 A& 242 50 ulA 258§ titration
curvedl| X 2HE Ao JTER 50 wA A
t}. o3} RE #HL Ci-ELISAS H¥xA% TYs
& 97 A9 100% BS A8l A 50 uLst 0.01
M PBS(pH 7.3) 50 pLv+g welloll 3748128 blank®
A 0.01 M PBS(pH 7.3) 100 pLE 37}stct.

Microwave X{2|

FRTE AE beakerell PSA7} E0%= AlF#L
2 Z zgog | 59 1087F microwave 2334 t),
o] AL HjA3l7] Y3 PSA7I S0l AlgEe
5 Y3 15 HFHo 2 55 wddsiuA L
6-9°CE FAAIA 1, 5 2 1087 microwaveoven(KOR-
102KS, Daewoo, Korea)Z *] 8|3l 23t th o] uj
microwave A&} A} ARS-3F S 2,450 MHzo| T

te 18 of

24} X2

PSAS Algael B2 § AF 1914 tips AHSR 2
7 FE7|(VC 100, Sonics & Materials, Japan)Z pulse
20%, 20+1 Watts, pulse on/off 5 sec®] 27 3}ollA] 5, 10,
30 R 6087 259 A st o] W 2392 13 &
S 2] Aot AldE T EES A AMEs)

At

Enkd |

Polyethylene bagl PSAE Ho} JF 238 U8 231
%71(ABB Autoclave Systems Inc., OHIO, USA)2] pro-
cessing chamberol] 2o} 25-40°Co| A 200, 300 2 400
MPa9] ¢t o2 247} 1087 A2ttt o] W 79t Al
2 52 AER asen 79k AlRke 30-8027F &
253},
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Sodium dodecy! sulfate polyacrylamide gel electro-

phoresis(SDS-PAGE)

Eejd Ao g pSAS wistE #&3l7] 93t
Laemmli(1970)9] ¥ S 2 SDS-PAGES A5G0
12% polyacrylamide gel(Acrylamide:Bis=30:0.8)S A3}
et

Immunoblotting

Towbin 5(1979)8] & #1sle] SDS-PAGES] 23}
)8 @S methanol-activated polyvinylidene difluoride
(PVDF) membrene®l| electrotransferdt & 2t strips 3%
gelatin® & 1A]7F B9 A20A] blocking AlF T 12} &
AE 1% gelating AH3t] 1:5000.2 343 & A2
A 3A1ZE 3087 E<F HRS-A)F]a1 TBST(tris buffered saline
containing 0.1%(v/v) tween 20)= 33] A &3}t TBST
5 AMES] 1:10002.2 A7 23} 3HA1E YW AL
oA 1A1ZE ¥hE- A7) § TBSTE 33 A43814 .2, DAB
(3,3-Diaminobenzidine tetrahydrochloride, Sigma Chemical
Co., St Louis, MO, USAY&HS 7| AE ALg3ste] da)A]
71 o WA =S #EEAh

EEE L

Ci-ELISA2] HH=M

a9} Atohe 343 goat polyclonal-IgGote] #
Z A A L E A7) Yl titration curveE ¥
A7} 10 pg/mLe] T2 A% o] Zzte] 34 &
Aot 7174 ZsiA t&%ﬁ}&’ on AT 2 ng/mLE 3|4
SHe ) Zze] 84 ) 7Y e WSk
w}A coating FEe B AEEE 10 pg/ml, FAE 2
ugmLz AP A3
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Fig. 1. The binding ability of goat p-IgG to PSA treated with
microwave indirectly. The binding ability was measured
by Ci-ELISA. Binding ability = Bt/Box100. Bt; binding
ability of PSA treated with microwave, Bo; binding abil-
ity of PSA non-treated.

Ci-ELISAS] standard curve

10 pg/mL 559 ¥ 2 ug/ml FHEFZY goat p-
[gGE standard curve® 1% A7 p-IgGe} ¥H-&-3l= PSA
o) wrE ee Aoz 7 4 Ui

s

x =p-IgGe} ¥H$3H= PSAY F&
y=§%%

o] o pleGet HFSERE PSAY] HA AZ & W=
0.78 pg/mLelA 200 pg/mLolgon Ak MYE p<i9)
At
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Fig. 2. SDS-PAGE (left) and Immunoblotting (right) of PSA
treated with microwave indirectly. Samples are (1)
untreated PSA, (2) 1 min, (3) 5 min, (4) 10 muin.

100 . o~

80

60 1 i

40 -

Binding ability (%)

20 4

0 1l .:) 1’0 2'0
Microwave time (min)

Fig. 3. The binding ability of goat p-IgG to PSA treated with

microwave without heat. The binding ability was mea-

sured by Ci-ELISA. Binding ability = Bt/Bo x 100. Bt;

binding ability of PSA treated with microwave without

heat, Bo; binding ability of PSA non-treated.
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2 102 XEg ¥ CLELISAZ AAE 23 1,5 2 10
® A2g pSAZE g9k 77} 81, 50, 30% %) A
g Uelllo] Aejaizte] S7Hgel wet Aol Za
s= Ae ¢ 4 Utk SDS-PAGE & XA A
AT 5, 10 22}l PSA band®] =7} Bol ksl
om FAelTet vl Al AE]T PSA band7} AR
Hejole2 Pol B3llE A& ¢ 4 JTh Immunoblotting
AFOAME 5, 108 *E|Al PSA7} 3A|eF AL whg-3t
A 9do} SDS-PAGE A} dAIFHE ¢ 4 et &4
E< MAIS microwave o)X PSAS] AN WIS
AHHES u Ci-ELISA d39AE microwave # 2T
BF 2 g glo] 22 A%49E #R3T). SDS-PAGE
A= AT PSA band7} FA et vl Al & A
o5 Ho|x] 9ton| immunoblotting | AT 2]
5 PSAZ} @19} sl ¥Rttt BE AEe] &

1 2 3 4 § 1 2 3 4 5

Fig. 4. SDS-PAGE (left) and Immunoblotting (right) of PSA
treated with microwave without heat. Samples are (1)
untreated PSA (2) 1 min, (3) 5 min, (4) 10 min, (5) 20
min.
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Fig. 5. The binding ability of goat p-IgG to PSA treated with

sonication. The binding ability was measured by Ci-

ELISA. Binding ability = Bt/Box100. Bt; binding ability

of PSA treated with sonication, Bo; binding ability of

PSA non-treated.
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A 4EAR A BEe 3T, U

T G e =
A5E w3 gk o7l WA s BAE A
£ BE A5 JFE £F02, SINkE FF

=
o= AdsA dot. o]FA A Wk d&Ho = uf
o] FH BAEE AAC net AFES A Ha, Al
gt HGA BxFY vpado] HASHAl Hoh(Lee,
1989). |23} Y& ©]&3F microwaver B Z HE A
el AFWRE 7198 5 oA dA g Basd]
At} BFA|F microwave AE] Al E& wiAG A= &
A= 71| B35-50] PSAS A B 7 JFES 7|
A2 grol g Wsle] & GFS FA L2 AR A}
E¥Y. Kim 5(006)0] A3 AT S g
microwave A2 A5 U4 wslel] & 3PS FA
ol & A7Ane} dAFS & & UM

a

=t X2|of ofst gy st

w37} A4 Wl nXe gk AR 3
Y2179 F8. 342 PSAY 283 2|(5, 10, 30 2
60%- 3+ ¥ Ci-ELISAE A8t PSAd thdt goat p-IgG
ofe] Agtee Yolrsith 1 Ay, Ak wE &
W3} glo] 289} AT BF o 718% ALY & A%
2& YepNAth 3tA5 SDS-PAGE A#}olAe 253
A TF<] PSA band’} F-A 279} vl A] g2} HELo]
T2 7350 band’} 37 AL & 5 AUt o)
Ae A2 A7)9 1EA BdEg & Arv)e] gt
Gaso] 253 Ao o3 o A HAYH7] dEe
Ueh4A Fct(Jeong et al., 1992). Immunoblotting®l] A=
Agl9] PSATE A9 A9 qgskA] gl ol &
3} 2]8]7} PSA2] epitopes TH5HA| F-51917] o) &l
PSAY] thst Ao AgHo] 7haskR] g ALE Alm
Hth. Zhenxing 5(2006)9 ATFANME A FE2EFH A

Bl b

1 2 3 4 5 1 2 3 4 5

Fig. 6. SDS-PAGE (left) and Immunoblotting (right) of PSA

treated with sonication. Samples are (1) untreated PSA,
(2) 5 min, (3) 10 min, (4) 30 min, (5) 60 min.
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PSAS] 200, 300 2 400 MPa& Ztz} 108 A3 =
Ci-ELISAZ &4 H3E A4uE 239 238 A+ =
5 PSA9} dAjobe] AjFeo] oF 98%E ¥ ZAUHE
A8tk SDS-PAGE Aol A= a1t A2)7<] PSA
band7} F-Ae)Ttet vlw Al 2 WIS Ho|A] ggkor
immunoblottingodl = 2119} %23+ PSA7} akA|9t 7rat
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Fig. 7. The binding ability of goat p-IgG to PSA treated with
high hydrostatic pressure (HHP), The binding ability
was measured by Ci-ELISA. Binding ability = Bt/
Box100. Bt; binding ability of PSA treated with HHP,
Bo; binding ability of PSA non-treated.
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Fig. 8. SDS-PAGE (left) and Immunoblotting (right) of PSA
treated with high hydrostatic pressure (HHP). Samples
are (1) untreated PSA, (2) 200 MPa, (3) 300 MPa, (4) 400
MPa.
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o3t HslE Yol A A Ate] FU5tel we} PSA
o} ghA|eke] Afteo] HAsI oM 53] 108 A Al
o 30% AEZ 7FF she AES Jephdd. SDs-
PAGE Aol A= 5, 108 =] Ao PSA band7} Bo]
o+ 212 immunoblotting| A= 5, 105 *€]3l PSA
7} @A A9 whEslA] FUrt. kAN EE wiAgk
microwave &3 Aol et BF & Wg glo] &
< ZAFEE FABATE 289 A5, 10, 30 B 60%)
o &J3 PSAY] g4 WsE AuE Ao e
AT EF o 8% A= & A¥EE EHot
immunoblotting®l| Al %21 2|3k PSA7} A9} A2
WhE-skA] ekdth PSAO]l ZISk 2200, 300 B
400 MPa)3F & a4 wisle v Azl x5t Az
T E5 PSA9 @A ote] Ajtoe] oF 989 T AT
HS A2 immunoblottingl| M= F11%F X2+
o] PSA7} A9} FelA AFEATt ol ARE F
gl E- o] 92 A3} microwave, 283} I Z 719t A

© PSAY] UAES TAAITIAl Eetdou €S uliA)|
2] e microwave A2l A7t} &7t wiEl PSA
o] FARE A ZANFLEE o]F A L =7 =HiA
17} AF e 88 & g AoE AlgHh
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