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Abstract

Food allergy is a serious nutritional problem in both children and adults. Therefore, food allergenicity reduction methods
are greatly needed. The allergenicity is altered by various manufacturing processes, and the digestibility of food proteins can
be affected by food processing. This study was conducted to investigate the effect of in-vitro digestibility on the allergenic-
ity of autoclaved market pork sausages using pepsin (30 min) and trypsin (5, 30, 60, 90, and 120 min). The binding ability
of the porcine serum albumin (PSA) from sausages A and B significantly decreased by about 30 and 23%, respectively, after
autoclave treatment (121; 5, 10, and 30 min). After the pepsin and trypsin treatments, the binding ability of products A and
B at 30 min decreased. These competitive indirect enzyme-linked immunosorbent assay (ci-ELISA) results corresponded
well with the sodium dodecyl sulfate polyacrylamide gel electrophoresis (SDS-PAGE) and immunoblotting results. The
results demonstrated that the allergenicity of pork sausages considerably decreased after autoclave treatment, and were also
maintained or decreased after enzyme treatment. Accordingly, autoclave treatment represents a promising processing tech-
nology for the reduction of the allergenicity of diverse food products.
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(Wal, 2001), ©ZF2] ovalbumin® ovomucoid(Lee ef al.,
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PSA®] X YL Sigmark(Sigma Chemical Co., USA)
o] A T3+ 2™ goat polyclonal-IgGE BethylAH(Bethyl
laboratories Inc., USA)A] 248}ed ARE-81990}. Anti-goat
IgG peroxidase conjugates= Sigmar}(Sigma Chemical Co.,

USA@IA Fdste] A8t

712718 X2

AlF &5 AAAE ZA AE T AT 20 g F

31t 227 B0l AlEHES 71t E 7 (DW-AC
920, D.W. Industries, Korea)ol] 23l Alo] A 1.5 kg/em?,
21 121°Co)A 5, 10 2 3027 7D skt

2AX[e] F & 22

Wang 5(2002)9] W& S1-83te] ARl e =HA]
171e] PSA EE-S HEEIATE TITEEE AAAIE 20
g #8F = omjEke] 0.01 M PBS(phosphate buffered saline,
pH 7.3)Z 7}5k4 ). ©] N-& homogenizer(AN-7, Acc Ho-
mogenizer, Nihonseiki, Japan)Z 10,000 rpmollA] 1325k
Aztstal Y45 7] (Supra 30K, Hanil Sciecne Co.,
Korea)& 16,000xg, 304-7F 42233t o2 A s
Ao AFEolS 5A filter paper(Advantec, Japan)Z 43}
% Aol A1-8-8t5ict @ A s+ BCA protein assay
kit(Pierce, USAYS AFE319 2™ ELISAE 1 mg/mL, SDS-
PAGEYX 2 mg/mLE WASte] ARS8l
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7RI7FEEE B8 AARE FEEAL FEE BA
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F29 7)1do] 1:2009] HIEZ WHSSHEE A (Pepsin,
Sigma, USA)S H7Fsla 308 E<¢ ¥-SA#AY 0.1 M
NaOHE 7}3}] WHg-& FA3h= B4l pHE 7-8=2 gt
& & 1:3009) H&2 EYA(Trypsin, Sigma, USA)S 3
7¥skaL 5, 10, 30, 60, 90 E 1208 FoF WHAIFY. E
Hal ke FAA1717] Y8 EFAl A8 A (Trypsin
inhibitor from soybean, Sigma, USA)E Z7}5}iL 100°C|
A 108 B9t SAsiy. 1 F sl W@ Hks)
o 2Agof A8t FWAT EYALS vEAE o=
A4S HAo=Z 7] sk water bathol A 37°CE
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Ci-ELISAQ| Ag =
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(1998)2] ML M3s}o] ¢i-ELISAZ AA18159th 02 M
bicarbonate coating buffer(pH 9.6y ©]-8-3} PSAE 47X
FE 2 X8} costar 96-well flat bottom plate(469957;
Nunc, Kamstrupvej, Denmark)] wellel] 100 uL? #=-%F
T 4oCo A B B coatingAlH T H] FolA Whg-S
o] 8l 1% gelatin £ S 2 blockingst & 0.01 M
PBS(pH 7.3)Z o] &3l &Y, IS 44 T 8438
o 24t 50 ulA Eete] BB AFTE T o 23 @
A2} OPD(o-phenylenediamine, Sigma Chemical Co., USA)
goloz WkS-A7)3 2 M H,SO,E WSS F£X)A1A ELISA
reader(Model 550, Bio-rad, USA)E 2% (490 nm)E =
A3t ZF SAE w22 37°Col A 2A|be)ar 7}
@A 7F £ wulc} 0.01 M PBST(0.01 M PBS containing
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0.1%(v/v) tween 20)&H 0 = 43] A5t}

Ci-ELISA®] titration curve

EF 39T 12 Aok HAF A s 20 93
titration curved SISO Lee 5(1998)9] wIHL oF
Zt AF3t AL8-3}9T} & coating buffer(pH 9.6)91 5, 10
2 20 ug/mLE I EH TFFYS wello] WL THS 4°C
o| Al 354 coating A17]3L 0.01 M PBS(pH 7.3)E ©]-4-3}
o SdE 12 FAZ 100 uLy YY) 05t TE 714
2 CGi-ELISAY] A8 zA3 FUsta).

Ci-ELISA®S] standard curve

Ci-ELISAS] AHzHd o2 HF3US coating A7) well
] 0.01M PBS(pH 7.3)Z ©]8-8}] 200 ug/mLoAA 0.195
ug/ml7A] 8145 &8 Zkz}b 50 A £33 3 titration
curved X AGH FA o TR 50 uLy B33
t}. o]3} & 38L ¢i-ELISAS] AAZAY EUsh ¥
Z 93 FA 100% dFE S8 A 50 uLet 0.01
M PBS(pH 7.3) 50 uL¥+S wellell H718}5108 blankZA
0.01 M PBS(pH 7.3) 100 uL.E #H7}5t4ch

SDS-PAGE

Laemmli(1970)2] 42 AF8-3la] SDS-PAGES 4435}
PO 20% separating gel?} 4.5% stacking gel2 T-A3F
SDS polyacrylamide gel-2 AF&-3}th ¥5F222F marker
(Protein marker, BioLab, USA)®] ®X}#'8 standard:=
insulin A, B chain(2.3 kDa-3.4 kDa), aprotinin(6.5 kDa),
lysozyme(14 kDa), trypsin inhibitor(20 kDa), triosephos-
phate isomerase(26 kDa), lactate dehydrogenase(36 kDa),
MBP,(42kDa), glutamic dehydrogenase(55 kDa), serum
albumin(66 kDa), phosphorylase b(97 kDa), B-galactosidase
(116 kDa), MBP-§-galactosidase(158 kDa), myosin(212 kDa)

g AH83.

Immunoblotting

SDS-PAGE®] 9J3f E-a]ld TldL Towbin 5(1979)¢]
HWH-E 231819 methanol-activated polyvinylidene difluoride
(PVDF) membrane®]| transferA]Z] 5 2} stripS 3% gelatin
O & IXNZF 5 A2 A blocking A AT} 1% gelatin®.
2 12 FAE 1:50008 3MA17) 32 AL-olA 3417} 30
&2t ¥hEA17]51 TBST(tris buffered saline containing
0.1%(V/v) tween 20)2 33] M|Z3}4Th TBSTE Al&3)
o 1:100002 3| 4A17) 23} FAIS Y A-LoA] 1417
"S- A1l 2= TBSTZ 33 A|3elsen, 71224 DAB
(3,3"-Diaminobenzidine tetrahydrochloride, Sigma Chemical
Co., USA) &L 7lste] A7 Og WA EE 7

sttt
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Ci-ELISAS] titration curve

gA 9} Afsle 7Y goat polyclonal-TgGee] 3
A A% v5F 3] 93k titration curveE A A
3} 10 pg/mLe] 3glo] Zr2ke] 34 344](0.0156-2 pug/mL)
o} 71 ZFsHA Whgat e dAlE 2 ugmld W 27t
o] 34 FAS, 10 E 20 ugmLyF} 7P ZekA whgat
At} 2R coating $E] FEE 10 ug/mL, A= 2 pg/
mLE AFPol] ARSI

Ci-ELISAS] standard curve

10 ug/mL 559 37} 2 pg/ml 34F=2] goat p-
IgGZ standard curveE 1% ZA¥}Fig. 1), p-lgGo} WH&-
k= PSAS] FEE T Aoz 7 4 qith

(2.6998 —y)

X =" 05373

x = p-IgGe} ¥H&-3l= PSAY T&%
y = absorbance value

o] wj pIgGe} WHg-Sh= PSAS] HA HE v% W
3.1259014 100 pg/mLo]F o™ 23} ME p< 10Tt

71471 X2jof| 28t A|BH EF AAX|Q| Sy HE}
714718 A2l o3t Al =8 AAR|9] A W)
E Yol 7] 931 ci-ELISAE A3 A3k (Fig. 2), A%}t
BAF AlF2] Aokl AgHo] A4 30% B 23% ©|FtE
A st on AHerlgte] kg wet hashe
BEE JEHth 53] 308 AT Af T AF 2F

28 4

Absorbance at 490 nm

0.5 1

0o L s S T
0195 0.39 078 156 313 625 125 25 50 100 200
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
ug/mL.
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Fig. 2. Binding ability of goat p-IgG to PSA from pork sau-
sage (A, B; different sausages) treated with pepsin (p)
and trypsin (T) after autoclave treatment (AT). The
binding ability was measured by ci-ELISA. Binding abil-
ity = Bt/Box100. Bt: binding ability of PSA from pork
sausage treated with pepsin and trypsin after autoclave
treatment, Bo: binding ability of pork extracts.

AX 20% ©l&ke] 71 e AgeS vEhfigich SDS-
PAGE Z3lM% F AF BF 52 7171 Agdl 2
&l PSA band’} 2F3}5] 2] ©.H(Fig. 4(a), lane 3) 10 2 30
& A2l Alol= PSA band7} AEA FElo|=g wWo] B
3= ${ch(Fig. 5, 6(a), lane 3). Tmmunoblotting ZAT}ol| A=
T AF 2T FAe] PSA band7} A9} wH-e-519A)
g 7I7HE e $oll= g 9f ukgakA] ekkth(Fig. 3-
6(b), lane 2). AFAA) T Ae] ditkrEs 74 duldo)
W 93] 74 DA 800 g rhdahd Bl &
& JY A4 Helol= AQlo] ) FHd] kEalA
Aot ol ofsim vl Al txE Esh
<H|(Son, 1997) o243t PSAL] 72 W3}ol oJsx A
7} PSA®] epitopeE QU21EHA] £& Ao AL T Han
5(2006)2- 120°C FAjg)ol} oJa) $-5<] F2 <9l BSA
ot BGG®] band7} #7195l tiiE 2AEd0
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Fig. 3. SDS-PAGE (a) and Immunoblotting (b) of PSA from
pork sausage (A, B; different sausages) treated with
pepsin and trypsin. Samples are (x) protein marker, (1)
PSA, (2) untreated pork sausage, (3) pepsin 30 min, (4)
trypsin 5 min, (5) trypsin 30 min, (6) trypsin 60 min, (7)
trypsin 90 min, (8) trypsin 120 min.
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Fig. 4. SDS-PAGE (a) and Immunoblotting (b) of PSA from
pork sausage (A, B; different sausages) treated with
pepsin and trypsin after autoclave treatment (121°C, 5
min). Samples are () protein marker, (1) PSA, (2) auto-
clave treated pork sausage, (3) pepsin 30 min, (4) trypsin
5 min, (5) trypsin 30 min, (6) trypsin 60 min, (7) trypsin
90 min, (8) trypsin 120 min.

& Aol 9f oF 10% olstz AFH o] A3 th(Fig.
2, B). IARF 7 AF EF G4 A7 w}t froAQl 2t
ol YehA] 29tth. SDS-PAGE Zaol|A= A AE9]
73-F-(Fig. 4-6, A(a) BE 7I}I7FE Ael77 a4l x2d)
o3l 66kDa band7} <FS}=|1OH 42kDa ©l&ke] &2}
Hefol=2 Wol EaHIATE 1083 308 71414 A

= EAl Aol 93] PSA band7} 79] A4S AT}
B AF9] 7II7HE A2l F-E(Fig. 4-6, B(a)) BTl 2
3l PSA band7} T oFlE|Rlom E3) 7197t 308 A
279 PSA bande ERA A T A9 A=)
Immunoblotting Aol = A A|F2] ZH$(Fig. 3-6, A(b))
A2 7-2] PSA band7} Al 304 A2|74A] A9} tha
7l WhEstAA Rt ISR EaxE] ol A9
Hh3-31A] gkkom B A|E-S(Fig. 3-6, B(b)) E4%E]0)
o] ZE A¥F7F A9} REEEIR) AUt ol9h e
Av= 2 2 EfNo] slgblEE 2 \AE PSAQ

4 56781 23 45686 78
[EY {t)

=1 2 3
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27 <
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Fig. 5. SDS-PAGE (a) and Immunoblotting (b) of PSA from
pork sausage (A, B; different sausages) treated with
pepsin and trypsin after autoclave treatment (121°C,
10 min). Samples are (*) protein marker, (1) PSA, (2)
autoclave treated pork sausage, (3) pepsin 30 min, (4)
trypsin 5 min, (5) trypsin 30 min, (6) trypsin 60 min, (7)
trypsin 90 min, (8) trypsin 120 min.
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Fig. 6. SDS-PAGE (a) and Immunoblotting (b) of PSA from
pork sausage (A, B; different sausages) treated with
pepsin and trypsin after autoclave treatment (121°C,
30 min). Samples are (x) protein marker, (1) PSA, (2)
autoclave treated pork sausage, (3) pepsin 30 min, (4)
trypsin 5 min, (5) trypsin 30 min, (6) trypsin 60 min, (7)
trypsin 90 min, (8) trypsin 120 min.
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