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Changes of allergenecity of salted and fermented shrimp
Sang-Woon Bae’, Soo-Young Choi', Hyun-Sun Jinl, Cheol-Woo Kim?, Kwang-Eun Lee',
Eun-Seok Kang', Jun-Yong Park!, Sung-Pil Hong', Hoon-Young Choi’, Jae-Hun Jung',

Yong-Soo Kim' and Chein-Soo Hong'
.Department of Internal Medicine, Institute of Allergy, Yonsei University College of Medicine',
Department of Internal Medicine, Inha University College of Medicine’, Incheon, Korea

Background and Objective : Shrimp is one of the most common food allergens. The salted
and fermented shrimp (S/F shrimp) is a traditional food and ingested frequently in the daily
life of many Korean people. But few studies have been investigated on the allergenicity of
S/F shrimp. The aim of our study is to observe the allergenicity of S/F shrimp and to
compare it with the allergenicity of shrimp.

Material and methods : Crude extracts were made from three kinds of S/F shrimps and
four kinds of shrimps after boiling, The extracts were used for SDS-PAGE, ELISA, ELISA
inhibition test, immunoblotting, and immunoblotting inhibition test with sera from 10 subjects
who have shrimp specific IgE by radioallergosorbent (RAST) (3+ or 4+),

Results . The protein concentrations of S/F shrimp extracts were less than half of the
extracts of shrimps (1.9 mg/ml, 1.2 mg/ml 1.1 mg/ml vs 4mg/ml 3.83 mg/ml 6.8 mg/ml,
6.6 mg/ml). The extracts of S/F shrimp showed weaker and more diffusely distributed protein
bands in SDS-PAGE and showed less than half of the O.D. value in IgE-ELISA compared to
those of shrimp extracts. The specific IgE immunoblotting of S/F shrimp extracts showed 9
bands (36, 33, 30, 29, 28, 26, 23, 20, 19 kDa). Dose dependent inhibition was observed between
shrimps and S/F shrimp in ELISA-inhibition and immurnoblotting inhibition test. The allergen
concentration of S/F shrimp needed to inhibit 50% of shrimp-IgE ELISA was five times
higher than that of shrimp,

Conclusion : The crude extracts of S/F shrimps showed less than half the amount of
protein compared to crude extracts of shrimps have and also showed reduced allergenicity by

B =9 84E 20029 % 4 2 S 27] A% A543 RN 22E 2 GxE 9
EAAA : dqeig W3} FA5
HE&A MAET AEF 13494(D 120-752)
e~mail : cshong@yumc._yonsei.ac.kr
A4 020029 89 269 ¥3:2002d 119 109
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salting and fermentation. (J Asthma Allergy Clin Immunol 23: 44-52, 2002)

Key word : salted and fermented shrimps, shrimps, allergenecity
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1. CHALERR}

Aol g 27 Ay st Age
A foll e RAST HAIA 343+,
4+)& ERl A9 104 ddes s5x 8
A& 5ol pool serumE TEO] A¥o) AL

ahd .

2. 2y

D A F7/ AR Ao zes B
A, EFA(EA, F4), 99 A¥2e dg},
3, HeAg-, DENLE Fdstant. Azt
T Y A3 AT AEY BEE wol A7)
189 M+ES G WY S ol gl B
ottt GFE AN A FL sk Fen-
neropenaeus chinensis), 3t(Metape-
naeus joyneri), EBMN+(EEF ¥Z A%
Pandalus eous), YEM$-(MWel, Neoca-
ridina denticulata), &3 (FSAM$ Ace-
tes chinensis, 18\ A% Palaemon gra-
vieri), 22} R (EN71A %, Leptochela gra-
cilis), FRA(FWZINS, FTIHHENN$ Acetes
chinensis, AM-¥ Acetes japonicus, ¥
SHS- Latreutes anoplonyx)°©|1tt.
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3] Af8- Ee A€ 1:109 B2 PBS
g E3sle) 100ToAAM 1583 #9 ¥+ &9
& Esta JAEE Jg dHE=R 43 A2
gt A A A -70TCe YEAND F F
A Azt 2gsiict. £4¢ 2EE sl
A PBSAH thA] st 4T W4l
A 297 A&H o AFHAM BRA S &
3t ©|& 15,000 RPM, -4C= 2083t
fAEZ F AEHE 27 10,000dalton
o 4FE 7Rl HER Ho} FRFE FAY
o= 3l 12A1tnir} BA S ZolFHA 1
d7t BAEGTE B4 & ARE @A 944
a3 ¥ A2dE Bol FAAREY A9
zggoz Pk @A e FE12
Z2%4 10mg® 7% 1mlol 59 Pierce %
Yoz ZAsgon gl Frv dist 4mg
/ml, %38 3.83mg/ml, Be]A$ 6.8mg/ml,
REA$- 6.6meg/ml, $A 1.9mg/ml, EelA
1.2mg/ml, A 1.1mg/ml°]Art.

3) Sodium dodecylsulfate-polyacryla-
mide gel electrophoresis(SDS-PAGE) :
Z§F 1mld 32842 8 A% =84 10mg
£ %9 ¥ HJAd(5X SDS-PAGE loading
buffer)o] 5:19 ®|2 &3tz 100T FH
oA 582 7HE3At. 1§ SDS-PAGE
marker(Bench marker)$t 47¢] 284&
10pg/well ¥ 4%9] stacking gel@ 12%9]
separation gel°ll loadingdte 50VelA 30
BZE 180VolAd 2213 Bt A7 % st
A719 53 gel€ Coumassie blue F43A
Y ImmunoblottingS 83 ¥AFS EF
wl& o] &8t AT

4) Enzyme linked immunosorbent as-
say(ELISA) : & /9 A8 F=¥=E
(1.25, 2.5, 5, 10ug/ml) 50ul/well€ load-
ing8lod 4Cel 184125t ¥4 Ba3l coa-
tingd9th. Coating buffer& W23 PBST
(phosphate buffered saline and tween

20)2.2 33] A3t Blocking solu-
tion2® PBST 30ml¢ BSA(bovine se-
rum albumin) 0.3g(1% solution)& &
gete] 200ul/well ¥ loading ¥ F 1A3F
%< 2#E9tt. Blocking solutiond He
I PBSTel 33 Aj3 £ Aj¢ol g RAST
Al Zgg(3+, 4+)& B 4 107
9] pool S 3AeA &3 50ul/well &
loading8l 1A17F B¢t A2olA ¥HEAIZ
oAl 33 AHF} F blocking solution
30ml¢} biotinylated anti-human IgE
0.3g EF9(1:1,00084)& 50ul/wellZ
1217 B<t ¥k A17] & 33 PBSTE A3
At ©]& blocking solution 30ml$}
Strepto-avidine5 3ul &3<§(1:1,0003]
A) 50p/well®t 308 ¥k&AlIZl & PBSTE
33 AFstn G (ABTS 5.6mg+-cit-
rate buffer 10ml+30% H202 10ul) 100
nl/well® 583 4E4A x4 whEA ¥
stop solution(2mM NaNs) 100ul/well
£ H7}8la plateE auto-ELISA reader
(405nm) 2 &33A).

5) ELISA Inhibition test : 1:5& 3|4
3 pool serumell A-F-(ha}h) 2k A$-A (e
A) z¥LE Hssled 100, 25, 6.25,
1.56, 0.44, 0.11pg/ml TE2 WHE F 4
294 overnight ¥¢& AlZATH F% 2.51ug
/mle]l A-$-(dsh) ek A3 (22 A) S ELISA
plated] 50ul/well 4 loading®¥ ol 3}
4] 18A12HE< ¥R B3t coatingl
2 F VN 71ed WPeR ELISAS
AP Fol AA F=E Yol 3ttt

6) Immunoblotting : A% 4FF A+A
3%e ¥YL 10ug/wellE 471 3)elM 71e
3 o2 SDS-PAGEE A3 ¥ geld
Aol #FEA(FHS  840ml+methanol
240ml +transfer buffer 120ml) HelA
100VE& 2A17F %<t nitrocellulose memb-
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rane®| ZejA|Zith. Hol¥ membraned =
A=A 23l Ponceau S solution©l 1
A gAste Hol ARE #lstm tha
ZFH5E gYAHY. Hold nitrocellulose
membrane2 1% BSA7l #71¥l PBS/
Tween(PBS+0.05% Tween 20) &%°o
2 3083 AdEHTt. oridl 1:5 4%
pool serum¥ A2 A overnight ¥gA]7]
¥ goat-anti-human IgE$ d&dA 14
ZF dgA F 7 AAFEN(0.5M Tris/
HC1, 0.6M NaCl, 50Mm MgCl2)e2
1583 A3% 5 BCIP/NBT(Sigma che-
mical Co. Saint Louis, MO)& 9AA)1z
o},

7) Inhibition Immunoblotting test :
1:52 gA & pool serumell M-$-(thsh) 9+ Ay
R (EYA)E 47 0.1, 10, 1008g/ml *
T2 UE F 4d29M overnight WAzt
A-5-(hsh) o AR (el A) e 284S 6)
Mot 22 Wi oz HelAZl nitrocellulose
membrane® $¢] ¥g3 pool serumlE
371 6)AMg L2 WHoeZ Immuno-
blotting e A&t

g i

1. M® % M2H x8ele| SDS-PAGE

MSA(FA(E), $3(F), EIA(Q))L
Feld du)rl A2 vt on A (o3}
(A), F8(B), EeAN(C), WEAN(D))
H)dte] EzpFo] 2p2 | djulEo] YA
EAtE ol #EElen o F 4] 36kDa
¢ 25kDadl T Wt FEEAT Guk Ay
(3t F8, BeEAle, REAS)E 4-570
o] Fe] dhiln)z} EA#F 15kDa? 80kDa A}
ol A ZslA BEAHNLH FFHOZ B
o] 36kDaclA ¥ 73t dejuis} #a= Q)
(Fig.1).

1 | s F 3
Fig. 1. SDS-PAGE analysis of shrimps and salt-
ed and fermented shrimp: marker(M), Fennero-
penaeus chinensis(A), Metapenaeus joyneri(B),
Pandalus eous(C), Neocaridina denticulate(D),
[Leptochela gracilis+ Acetes chinensis+Acetes ja-
ponicus+Latreutes anoplonyx](E), [Acetes chin-
ensis, Palaemon gravieri](F), Leptochela graci-
lis(G)

2. A% R M2H Ige ELISA % ELISA
AH A

D A+A 3% v=¥=2(1.25, 2.5, 5,

10pg/ml) ELISAE A& of 2& =

e w=o tiEiM AR Afd Wi

1/2v) o]&e] okt O.D. gk EAtH(Fig.2).

M.Wt(Kd) M A B Cc D E F G
e
0

50
0 +—

1

O i e e

|

16 et

Fig. 2. IgE-ELISA with pool serum(non-diluted)
: Fenneropenaeus chinensis(A), Metapenaeus joy-
neri(B), Pandalus eous{(C), Neocaridina denticu-
late(D), Leptochela gracilis(E), [Acetes chinensis
+Palaemon gravieri](F), [Leptochela gracilis+
Acetes chinensis+ Acetes japonicus+Latreutes ano-
plonyx1(G)

2) T AY BRoN &3 E&For oA
g3 Bglon Al$- IgE ELISA A 4%
AXE(Fig. 3) 50% A B/ AL
1.20ug/ml, A$E 0.24ug/mle& A
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o] B} 5u) Fx B Yo| BB
AR (EA) IgE ELISA oA Agxe
(Fig. 4) 75% 9A =7t M+A-2 0.550g
/ml, A$E 0.120g/mlo2 Aj$-A o] Aj &1
o} o 5u} A= B2 o] asiith & A%
Aol Ajg-of] st 5u) W A FEHE B

Fig. 3. Inhibition of shrimp(Fenneropenaeus chin-
ensis) (A) IgE-ELISA with addition of the ex-
tract of S/F shrimp(Leptochela gracilis) (B) (X:

concetration added. Y: % inhibition)

Fig. 4. Inhibition of salted and fermented shrimp
{Leptochela gracilis)(B) IgE-ELISA with addi-
tion of shrimp extract(Fenneropenaeus chinensis)
(A): (X: concetration added, Y: % inhibition)

3. A% U AA IgE immunoblotting
4 inhibition immunobliotting 4
#

1) IgE immunoblotting

Bxte] 8H IgEet ddshe A3 g9
e = A2 B3 e BEEd ot
Ao wgte] Babs]m ofslA] WH-g-Ele] on
oF 9f7b #EAFACH3E6, 33, 30, 29, 28,
26, 23, 20, 19kDa). 1 % ®A&&e] 36kDa
AA w7t b FSEA Jeges 36-28
kDa Ate]o] @hiu]= A-¢-2r} 3t ¥hg-g B
Ak, 23kDad & o] ¥lE 1 20kDa&
AR ot AsAl b (Fig. 5).

Fig. 5. Immunoblotting with 1:5 diluted pool se-
rum: marker(M), Fenneropenaeus chinensis(A),
Metapenaeus joyneri(B), Pandalus eous(C), Neo-
caridina denticulate(D), [Leptochela gracilis+Ace-
tes chinensis+ Acetes japonicus+Latreutes anop-
lonyx](E), [ Acetes chinensis, Palaemon gravieri]
(F). Leptochela gracilis(G)

2) Inhitition immunoblotting A%

A-$-(hah) ¢ A3 (Re]A )& SDS-PAGE
¥ nitrocellulose filter paperol HojAzl
F 5o AL 242 0.1, 10, 100ug/ml
=2 A7 pool serum(1:5 diluted)
o2 oA HES AdUE W F AY EF
oA gxol vlHdtd A5} A Afolel] <]
ARrgo] dojton e g FRoAME Al
G-Ao] Ajgolf HEtd 4 JANHEE AT
(Fig. 6, Fig. 7).

a &
AEgderly e 4 Jd79 0.3-
7.5%% deA glen Afe AF dHar]
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MWtkDa) M P

70 <+—
80 e—ort

Al AZ A3 Bl B2 B3 C

[ ——

W0 - " '!"‘“
30—t

Fig. 6. Inhibition of shrimp immunoblotting

A Inhibitor were shrimp(Fenneropenaeus chinen-
sis): 0.lug/ml(Al), 10ug/ml(A2). and 100ug/ml
(A3)

B: Inhibitor were S/F shrimp(Leptochela graci-
lis): 0.lug/ml(B1), 10ug/ml(B2), and 100ug/mi
(B3)

C: Blocking solution

MWt(kDa) M P Al A2 A3 Bl B2 B3 C

——

70 -t
60 *+—r

50— |
40 ¢———rt
30—t

Fig. 7. Inhibition of salted and fermented shrimp
immunoblotting

At Inhibitor were salted and fermented shrimp
(Leptochela gracilis): 0.lug/ml(Al), 10ug/mi(A2),
and 100ug/mi{(A3)

B: Inhibitor were shrimp(Fenneropenaeus chinen-
sis): 0.1lug/mi(B1), 10ug/mi(B2), and 100ug/ml
(B3)
C: Blocking solution

o 8¢ 49 Fdoz <A Uk A
& ZAFE EEE o) A7 MY F 2
=M ¢ 192 o3 4 4 LAE AA 2t
238t 3 vl g9 g ojsl A1 LR
A tEe feve AFAd £ TR AE
o]u}l.lilﬁ).

19959 #A f2ivete] AERe YuaFe
16613822 M3 °F 30% & AAgta
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ol EAHS AF F AotV

A+AL 2l Mdd HA Azso] god
Mz SN dolvte 2 F2HeH 7)Ao
obA AA A Ao YA EF Ho] AR
o},

Fedees AlsEe A F 943 15
& 23%°] k. 2 F 7Y el HE Alte
3l (Fenneropenaeus chinensis), 3%
(Metapenaeus joyneri), X% (Trachy-
penaeus curvirostris) © EW7l A%
(Leptochela glacilis) Eolth.’® qee =
(species) ol we} F delzAdo] Z7] & ¢
Jow o1 BAgke] 8. 2kDaclA 43kDa7tAl
Copape 012

FudlMe 19973 3 $Ve] SeluatdA
&3] HHHE Ao <2y 9o B3
dAroA de}, T3, ZAF- 2 E7] Ase
SDS-PAGEX #7] Eo]g 107] o]/de] o
HZ 2% § Uer 4% 25oM 36kD
Szl & de2Ae R FHHA,

Lin Y2 d% d<td] 32 E¥se Pa-
rapenaeus fissurusolA] 39-86kd ¥z}ge]
67} de2A F F d@lEA(Par f1)& 353
Ney opmiAtoz AR EApge] 39kD, pl
A7} 5.1-5.68 1 B1ndgen, Leung $¢
& £% FA9AM AMAFe Metpenaeus
enesis® F #2224 (Met e1)& 281719 o}
nlxto 2 FAE Exbgo] 34kDSl wiAo]
gt B st

2 A4y A3 SDS-PAGEY A%
o ®lgte] FAtElm Fv|EtAgt 1 F E}Fo)
36kDa%t 25kDacl @7} #&% 3 immu-
noblottingd #2te] 8H [gE<t Asle Al
T4 g9 9/l @] F x| 36kDa
A W7t 7b FEEA velgth A9 im-
munoblottingd E£x#°] 36kDaclA &%
g 79 st s

2 5Ve AXF RA$(Acetes japoni-
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cus) & AEZ 3t ALE G2 F A4
3NY B HEE A7IN $E =F &9y
Aol EA W3E HEFEY Polyacryla-
mide gel A7|9%< pattern & &4 171¥
ol & EFY bandEol 7l=rigt band
E2 ol RAilEE € BHon oE
bandE2 W&7|Z] & Wl L 303
Ae 7%e Yt Barkholt $%¢
UEvE oy R P rAE JFE
dolry] fiste 4FFE M (lactic acid
bacteria) 2 WE3tq Hw3YeH SDS-
PAGEX ©¥d Rl nEabare] wzst AL
2432 immunoblottingoA © <F3lAl @4
o] gt st AX oA WAyl AP
of we} dE Exle] REHQ Fiu e
Fe719] WHsrt dojy BalFa) A3t Ajolrt
dolntg Aoz s,

Daul $°0¢& 2 %2 & gz o}
uxeibe $431 protein data bank® &
AR At A $-o F dejEde odde] 4F
¢l tropomyosin®.& E13Hc}t. Tropom-
yosin& A% €27 29 80% A LA
Hi 2E Al¢ 5ol [gEY] 756%9 2@ &
Y Ed e Fo wed F gezAe
34-43kDo2 TR o]EL EF tro-
pomyosin isoformo.& AztEn'%20 rz
F9] A3hol| EAste ma FghAA YoM
T 9% QAR 243 Aotk tE UAF
G, A, )ANME tropomyosin® B £
gelo] A= e Ao mAgS fdert
P )

A dnt AR S8 55-65%, A
1-10%, &4 11-20%. 9 15-20%, pH
5.5-6.501%.

g e o] 544 sleRd AP E F
& Helol=, ofviit, ofRlfF, dEUol #e
% AF A2FER waInt 10 Y
59 Ao wad Ade F fejopn]eite
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e GE e AU 1 o)
v 343 Frtste 28] Bz o=t
FA4E Jellie 289 Fa dy=4d
WEE 84 dd¥(glycoprotein) &2
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g4 5o oA WFEEA gL A fABE
o] ®wr}¥,
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T 9id e MeAo] Alg-e] ARtk otz
goton SDS-PAGEY Eel€ dwjulr} Ay
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9o ELISA <Al AgdAM= 50%
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