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Extraction Method Suitable for Detection of Unheated Crustaceans
Including Cephalothorax by ELISA

Yusuke SuiBAHARAD ¥, Itta YamMaDpA!l, Yoshihiko Uesaxa!, Noriko UNEO?,
Akihisa ABE? Eiji Ouasui® and Kazuo SHiomr®

Nissui Pharmaceutical Co., Ltd., Research Division: 1075-2
Hokunanmoro, Yuki-shi, Ibaraki 307-0036, Japan;
®Nippon Suisan Kaisha, Ltd., Food Safety Research Center: 559-6
Kitano-machi, Hachioji-shi, Tokyo 192-0906, Japan;
$Department of Food Science and Technology, Tokyo University of Marine Science
and Technology: 4-5-7 Konan, Minato-ku, Tokyo 108-8477, Japan;
*Corresponding author

When unheated whole samples of crustaceans (shrimp, prawn and crab) were analyzed with
our ELISA kit (FA test EIA-Crustacean [ Nissuil) using anti-tropomyosin antibodies, a remarkable
reduction in reactivity was recognized. This reduction in activity was found to be due to the
digestion of tropomyosin during the extraction process by proteases contained in cephalothorax.
To avoid the digestion of tropomyosin by proteases, we developed an extraction method (heating
method) suitable for the detection of tropomyosin in unheated crustaceans including cephalotho-
rax. Experiments with unheated whole samples of various species of crustaceans confirmed that
the heating method greatly improved the low reactivity in the standard method; the heating
method gave extraction efficiencies of as high as 93-1079%. Various processed crustaceans with
cephalothorax, such as dry products (unheated or weakly heated products) and pickles in soy
sauce (unheated products), that showed low reactivity with the standard method were confirmed
to give superior results with the heating method. These results indicated that the developed

heating method is suitable for detecting unheated crustaceans with cephalothorax by means of
the ELISA kit.

(Received January 13, 2009)
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FHBICAES N BERELZORE L LTVEY, &5
I, FROEFEEEZEFEET L-DICE, NMTARPIEE
N5 EEEM R RETATRE 7 R BRTE O XL SRR R Th
5.

COEHIBEENLEES I, ARPIEENS HRE
BT 2 HEOBHETY, BFREOEET L VY
VA TCHBE O RIFVVERENRS Voo EE L
ELISA (Enzyme-Linked Immunosorbent Assay) ¥ v b
‘FAF X PEIABEHZRIE = 24 2B LALY K
Fo bIFTEBENoRIL Y VYR Vo —FUBEER
WA ETHEEAR ESETEY, AREAVIRET
BRI U CRENICRIET A L AR L TV A, X
ST, EAENEEEN (7L AE-EESVAROKRE
HE>0T] (ERK 1846 H 22 HALHE 0622003
) KBFE [7TUvrF-YEEZECRROBRESEEFF
WEBEHARFSA V] Kt TREBEMNY F—va v
GERMEREC 10 Mk, & oD 2 FEmL, KRE
F oy b ORE (BUYER: 50~150%, ZERFEE: 25% L
T) 2 LTVWA I EABRELTWAD,

Ay M AU BLU [hic] OFREBEHLIC KK
FTHFEL, BERELIESHVONG X DI - 7o,
b BERIC BV THgHCAREEUCEOT VI 02
LU, whole) ZREICAVWTRIERIT-7/0ET 5, &
HIBRRLIT &2 3 BHIBFE Ui, B+ v P IFCHEKE
OBV S, SRk ELT O KE 1 HEEE O —iY
A EHRTH ZHAO O A EER L TNBEMELES 1
TWa e, I TR LcTRoMTE TRBRF:
RIGENERINTOEY, LhLEHES, KEFOMHEHR
TRY VI EREDED/NT EABRERE LT whole
DEEIVFRIERLTWA I &, it BERRERH
F o PCBOVWTHEBRORIGEETWERI NI Lo
5, whole O IENIEEE B O RIE 21858 L - IR NN E
LEZ SN %I TEESBBEFENENEERDS
DO—EE L TREET- 7. Z0EE, vz elAokK
B [A 0] 28z & whole TRIE L 72
EECHDEMRICEUSHESME T 756 & 2R L. g,
L& BHTEREETORZEBRBOHERT IcEEN 5
ToFT—HIKEB o IF Y VONMRICERT A &
LML, &5, TurT7T—YoREsnpmL,
{EHAME S 2 BIEMEEE 5 o iIcgRhintAE & L Tins
HiHEEZBEFRE L O THRET 5.

E8®AE

1. BRELUHEE

R—r¥— =iy P RELUICHIETHRE 10 BB &
UHBREN LS S BIEABA L. FidEL whole T
AFBERFEMEBD TAVITBE (75 v 7 544!
Penaeus monodon, 7 V< x . Penaeus japonicus, & v
a7 7 A x B! Pandalus eous, 7 A1 T Y. Metapena-
eopsis barbata, ¥ )V = ¥ Trachysalambria curvirosiris,

¥ 5 x ¥l Sergia lucens, 7 51 T ¥ Metapephrops
japonicus) B LU [ric] ST (F4 3 Portunus tri-
tuberculatus, % 7 H = Geothelphusa dehaani, 7% & #
= Ranina ranina) AWV, BFREMNTRELTREE
BFvrssxze, BFLy o5, BERIMRET +7
3 (Acetes japonicus), EHTHBICF L7 = x &,
Ry I FTHIEDEG, v 37 7hT DT 0 E,
5 T ¥ (Metapenaeopsis lata) D4 D BB L UFvNz B
(Metapenaeopsis jaoyneri) D¢ 0D ExHWIz, +0 545K
CIMMLEE, Wi d whole DHREFELAE TN TV 5.
R4 2ET, ERNTREIFERC, Zoftoslidd~
T—80CTHEREL L.
oDy v BOMBICIZ FA 7 R HEHRE

= 241 (H/KRBEEM@OR: Dk, wMbREsE =, 3@l
FEWCIE FA 72+ EIA-BREE [ = v 24 1 (HKEEEGR
B P&, ELISAF v M) #HWk, o7 7—¥A1 v
b 4 — (Ll#4 PD i& Halt Protease Inhibitor Cocktail
B &L U EDTA Solution (Halt Protease Inhibitor Cock-
tail Kit, Thermo Fisher Scientific £ Z B/, SDS
RV Ty YT I FOVESIKE (LI#, SDS-PAGE) T
1%, # Wi NuPAGE 4-12% Bis-Tris Gels, v -7 ¢ ~
7 %EE i 1< LDS Sample Buffer, & F&E < — & — i<
SeeBlue Plus2 Pre-Stained Standard, #EfH/ v 7 7 —
i MES SDS Running Buffer (\» 841 & Invitrogen %t
gD, r o4t Coomassie Brilliant Blue R-250 %
Wiz,

2. BBEBLURE

REOE—{LHOFEVFAHF - LTI RI VY —
LM-2 (KRB 3 A v(BOED %, HIEEBECEELVT
I AV z—=H—=VR36 (#4147 v 7 (BHRED, SRSEE
{4 himac CF7D (HY.THGFO®D ZH W7, ELISA
AETE, BEBEC<A 707 =Y 0 v Ve —
BIO-WASHER 405RS (DS Pharma Biomedical £L#0),
WS ORIEIC~YA 7 07 L — b Y — % — SpectraMax
250 (Molecular Devices #E8D % W7z, SDS-PAGE ©
TRENEEE & L T id Xcell SureLock Mini-Cell (Invitrogen
HED, 7B EE%E 1 1d Bio-Rad 3000Xi Computer
Controlled Electrophoresis Power Supply (Bio-Rad
Laboratories #8) ZHW .

3. HHBESLUAESZE

3.1 HimhmoRs @EEmHmLE

FEVFAF-TH LR 1 g i AEREX D
B Ao 19 mL 2BE L TER T (16 B
RESHMH RE SEEK 100 FE/ME], REHE3 cm) %
fT- 7. ROT 3,000Xg7T 20 SpfalmCEt L ¢ EE2m
XL, SEMhHEEE . PlOYRE®RE T 28861,
Halt Protease Inhibitor Cocktail 3 & U EDTA Solu-
tion % 10, 20 & 7213 50 uL/mL ic78 % & S A0 L 723
Hie % B e,
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Table 1. Determination of protein in extracts from whole body and abdominal
muscle of four species of crustaceans with the ELISA kit

Concentration of crustacean protein (#g/g)

Sample
Whole body Abdominal muscle
Penaeus monodon (black tiger) <0.31 37,474
Pandalus eous (hokkoku-akaebi) 2,616 117,183
Metapenacopsis barbata (akaebi) <0.31 14,150
Trachysalambria curvirostris (saruebi) <0.31 109,155

3.2 HEHAHROBES (a8
FEVFAF—TH—L LR g icHiBAERELD
R iR 19 mL 2 A, KRV EBECEES %
EEICHBS BB, SO BB T 30 SRmE L
fz. IEE TOBER, ToTT—EOEEAH kDI
EBSGRE, Wbms O EKS LEBSIT- k. BER
R L7tk 3,000 Xg¢T 20 M= L EE L < kg% RN
L, #EHREE-.

8.3 HEAHE

ELISA # v + OIFEBRIEZBERO~® it - T, HE
HiKE+ v MIBORERFRIE T 20 it FHR L ClIER
WATERI L, EERER S VoS EREA RS . ERK
DREEBHSRERD LIRABA 1256, HEBKEE LI
10~10,000 f&5% © 10 fEHEERER L THRABREEM L
fo. 2O, TR TR L REFRRKEE 1:19 OF|
BTIRE LIERER O,

4. BERKEIRME

SEHm 3 1L 1 0.01 mol/L ) v EREE K (pH 7.4)
12 ul, v —F 4 v JEEE 5 L ZRER, HiKesh
TIOMIMEZEEL, 10uL 28V = VIZTF 51 L
fz. BKENIZ 200 V OEBFIC L D, 35 9T - 7. #%E
%D iF 06% (w/v) Coomassie Brilliant Blue R-250
TI0mHEEE L, D% 26% (v/v) A%/ — i, 1.2
mol/L BFBRE I % WV T 1 R o e % 3 BTV BRI
KB A,

BREBLUEER

1. HEEETORRS L UHEFEOKRS

1.1 47FED [ZU] 2BOAESMAOLEE

& B M, EMBO LT E % whole THIET 3 &
ELISA RGOSR L T &2 2 ERD S - 71225, A
HEoATORBIIITOh TV, /e, D [£
U] Tb PNz EEEBREBEBRONZDPENPITOVT
bRETH -, THODEEELPIRT LD, YL
T EEEDAEEO [2 U] © whole B X U—By7a]
BEHTH BHFRER RTINS SBEEHEE TR L
feER R ER VTR L, ELISA+ v b BXU
SDS-PAGE I2 & 2 #fE 8% Table 1 B& U Fig. 1 IK7R
T, TS5 984K -, THIE, ¥xED whole T
i, ELISA F v b 3#HBRLT (<031 pg/g), SDS-
PAGEIRBWT b & v 7By FRIELAEHRE SN

Fig. 1. Sodium dodecyl sulfate polyacrylamide gel
electrophoresis of extracts from the whole body
(WB) and abdominal muscle (AM) of four
species of crustaceans
Lanes: M, protein standard; 1, Penaeus monodon
(black tiger); 2, Pandalus eous (hokkoku-akaebi);
3, Metapenaeopsis barbata (akaebi); 4, Trachysa-
lambria curviro- stris (saruebi)

Whot, wv 32 7HTEDES, 550 ELISA Kk
BRI bDD, SDS-PAGETR b it vy (1
38kDa) K DESFDRATIRD/NNY FDAHTH -7z,
—7h, BEHHBATIE, whole DRIEMEE LB L TR bE
DPE VR 22 T7THZERBOTSHELISA+ v M
40 L EoBWRIGH AR L, SDS-PAGE TR 7H Tt
ZROWT ORIV VEESUESTF S VNI BEDNSY R
MR X . F 72, SDS-PAGE IC B T3, ELISA
F o P DREEFEVEE ORI F Y YBIUESTFS
YR BONY PR E k.

ALY, $LzERFTHRO TZT] KB
T4 whole B TR ELISA £ v F OF L WRKIGHET
DEER S iz, whole Jlf & FHARE T3, BEREE2S
UL EIPOREREVNVDS S, FEREO 0577 — ¥
i, SEIE, BIITRETEVL I EARESA TV EY
T &5, ELISA v MBI ARIGHOE T, 8
WcEENb Fa57 —Fiok - THHRESR b o3
IV USHREND T ENFEREHER S Nk

Tur7 O EIFPEHROATRZT VLD
D, THATEDLSITSDS-PAGE DNV FAZ 2 TIRT
ELISA % » + OGN P PEVER RSN, T
DRAE LT, BEWRHAERT 2, HILE &b
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Table 2. Effect of extraction methods on the determination of protein in crustaceans

with the ELISA kit

Sample

Concentration of crustacean protein (ug/g)

Standard method? Heating method?

Penaeus monodon (black tiger)
Penaeus japonicus (kurumaebi)
Pandalus eous (hokkoku-akaebi)
Metapenaeopsis barbata (akaebi)
Trachysalambria curvirositris (saruebi)
Sergia lucens (sakuraebi)
Metanephrops japonicus (akazaebi)
Portunus trituberculatus (gazami)
Geothelphusa dehaani (sawagani)
Ranina ranina (asahigani)

<0.31 47,254

2 49,042
3,600 48,829
3 41,681
<0.31 47,155
218 45,085
956 37,175
8 35,278
<0.31 9,020
<031 19,340

a) Sample and extraction buffer were shaken horizontally overnight (16 hr) at room

temperature.

b) The mixture of sample and extraction buffer was heated at 100°C for 30 min.

1) BHVEEERMERCRELLN) y TR T T
7 —EWEH L CESHRICEAL, ERCOMBERED
WWhoRIF v UyBPRRE NI EBHERIE

1.2 MasLU7o0F7—EA4 YEESY — (P FMIC

LB AEMBNDEE

7ar 7 - HOEEBELERATIIIDIE, S ED
Whole ?ﬁﬂ%%b\fﬂﬂﬁki’oit} Pl OFIRIC2WTHRETL

. B OB 2D Ic i whole HE % 100°C T 30 4
ﬁm%&gm—mb,L%mm§u;@mﬂm&&%ﬂ%
U7z, Plo#gihicid, PLARIMLU cMHEEH O TEYE
MHEC & o B 2 R L f.. whole Sl &8
o & il UEA Il ELISA + v F TIRBH
[BRLITTH - 7243 (Table 1), MELL 7z whole &kl 5
U 2oBEic13 42,348 ng/g, PL AN L 7ok (PI
B 10 2L/ mL) 2HEWIIEEICIE 2,111 ug/g OREIFE
EXEON, ThoORBBRENMEK Lo F7—€D
EIE Plick b 7057 - EOHEELEKLTED,
whole 3R D SEEMHEIC X HH L 2BE0RIEE
BToEREZ 7077 - E¥0OBETH S LHE L,

oM LEBEEL LTEY Y757 —¥, A 4D
TuFrT—EREBLAOToF T —ENHE sNT
WB T &5, RFETIE Pl OREERST 21ch 2D
BET o7 7 - E¥EHETIPIORGKERV .
whole SR DHNZLEE & HEs U THhHE~ @ PLERIIZHE
DED - fotcdd, PIGIER 24, 5 &I TR L
tz& A, 4,681, 13,609 ug/g LIEEIC{KE L T ELISA
REED FREBED S, LirL, MEVLEL DKW
FEETH -7l Eho AV KEETNBETOTFT—EOD
ENZEB DTSR TEL EMRHE cH B LY
WL, —F, BB TREWREENE SN, whole
SEOREERETOREEE L UMEWIRIZER & Ebh
fo. #2T, DUTEBERBE LS CHBWEEOHREZ S &I
FHLIBmE L

2. ELISA # v MCHEIF2MEBHEEOEBEORIE

2.1 10BBEOREFEFAO-EEHMEELOLE

AU 755 i) 3EEAER W CmEdhHE O
AT -1. #hFhoO whole RE (RE I F 4 ¥ —~
DBECEEABI LD TH =0 ATHERE) %
FE VI A Y- THAUE, EEEE S NE TR
EBRKAEESL, ELISAF¥ v F 2 H WV TRIEL 7.
Table 2 IWRT &9, EEMHETEERIC L - THE
BicZEnd 5 bod, MEEMHE SR L TIRTOEHE
TRIHEDOE L WETHED Shic, SEFEREHR0 7
oF 7 —¥id, pH?® oREEER, S0P k-
TREARIGEERT CEBRESNTVWEOT, EIER
DOREMEDOEZHVMEEICNT 27057 7 —E0ES
DRI, 5T BONRECENEUInEEZS
ni.

—75, DIBMHHETEEEHE S R L TR S
BEESE N, (A0 BWEBECH»L ST EEED
BTH -7, D] BEHEKL - TERSEEZRLL.
Zhni, BEICEVE Thic) BREEI X > TR, 8
B, SHOoBEELMRENL > THED, whole TRIFELE
Bl o R IF vV EESSUHEEB X OSHNED 3
LeMES, FREBECE-ThuRIF vV OEEE
BELDUEBRENELLEEZL DN 1B,
ELISA # v b ORREEIEERREORH oK I 4 v
Vi L CHEZEORIGHEPER I N TN 59,

2.2 HHEREOREC K S BBMEADEE

B R NEE, FERERELZBT ClcEL EEE
1570, BERHE & M EREAA & < Bl b HiHgh=R
WWEBEL S BB AEshEk., 22 T3EED 12U
RV, LiD 1.2 OMEdEE & RS sE 2 ng L <
WEHHEC X 0 R L bR &, BRI &
DR L R EEMEEIC O WTELISA & P THIEL
7z, Table 3 l/Rd & 5 i, sl iz L C@%mt
HEEIT- & XORIEME 100% &4 5 &, mEdhidiED
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Table 3. Effect of heating on the determination of protein in crustaceans with the ELISA kit

Concentration of crustacean protein (ug/g)

Extraction efficiency®

Sample
Heated sample? Heating method® (%)
Penaeus monodon (black tiger) 55,233 51,318 93
Metapenaeopsis barbata (akaebi) 44,680 45,457 102
Trachysalambria curvirostris (saruebi) 42,348 45,262 107

a) Sample was heated at 100°C for 30 min. After having been cooled to room temperature, the sample was extracted by

the standard method.
b) See Table 2.

¢} Extraction efficiency was expressed as the ratio of the value obtained with the heating method to that obtained with the

heated sample.

Table 4. Effect of storage conditions on the determination of protein in Penaeus japonicus with the ELISA kit

Storage condition of Penaeus japonicus

Concentration of

crustacean protein Recovery? (%)

(ug/g)
No storage (live sample) 63,146 100
Keeping at 4°C for one day 62,037 98
Keeping at 4°C for two days 49,133 78
Freezing and thawing (once) 60,210 95
Freezing and thawing (three times) 55,779 89
Keeping at 4°C for one day after freezing and thawing (once) 57,859 92
Keeping at 4°C for two days after freezing and thawing (once) 46,106 73

a) The value for a live sample was taken as 100%.

BIEEE 93~107% L IBEEEETH » . HELR S
VRIED R I A Y REWCRERA B, v E
THB1HY, B L ~uh o o i HERNES »-o
BOBELZIIRVWEEZ SNt £/, ELISA F 5 b
LBV L7z b ORI 4 Y VIt b RIET B FUERER L
TWA 7D, MBAOEEEZZF I W BRI TL
%9,

PboERLy, mEdhEmmbiRoflslcEfcs
POMBMREBIFTH 5 DT, AT whole d [Z
Ul BXU Mg 2RIET 2BICE LIcHETH 5 ¥
Wri 7.

3. AEEERTHNEESNZEHOKRE

3.1 AEEICXHTIEEDRE

FRETRERRO e 7 —Flok AEDHEEHES
BAREMD B B 0T, RN OBE SHEEICEES
LEEZ LN, £FITiEE/7 v=x £D whole 3B
EWBE L, BAYORETIRELL 7 V< T EOD whole
HEHT oW TnEHHEIC B 3 RIEEE B L7z, 3B
DIREFEEEE, OKGIREFRECRE, OKETHRY
CITIBB UMBE L TiR@E, Q@KBIHRT CIchE L —ER
BLUMBLEBCBUBELTEED L >Ry — 2%
TEEL, 7444 (Table 4 BB) 2 BT L. BELHE
12, B 4°C, BEIBEERCKHET 20t —-80C& L
7z. ELISA#* v P ORIERZR I Table 4D BV TH
D, BEREOLME L BEERIFOERIHEBOKTILE
DB 2 - ENHIBA U 2o, E 70, BERERMRR ARG
L7384 3RS I K ) » 7SR L T8 D KIB/E T A
FrshD, EEHORICABIRELLBELREIE

BEHONEDL -7, Thid7os 7 —E€RRETIREE
BEVC ERERLTWS EEZ S 1019,

3.2 HBEAREMISZZRW-ESHEES QLS
HEHPFREO whole i 054, EEHHECTE T
FT—BickB boRIA Y YOHEDIZD ELISA + v
FDORIEESELETT 2 EMBHO I > 7. BRR
$Hid whole TIITENBZ T E 6%, COXI ML
BV HEREMEETR o7 7 —EOfERI L BHIE

MEOETHEESINS, 227, 8TED (A0 omT

& (0 B 3FEIELIS G whole DI R 2HVWT IO
BERS L. fEVFAF—TH—LLIEMIRE» D%
NZENBEEHEE S MBshHETRERRZHEL,
ELISA ¥ v MZBT 2HEMEZ LI L 2. ELISA v b
DORIERERZ Table 51ZR L7, @EMHEEC L ZRE
EOELWMETRETFLOY Y 528, BRAEEROT
F7I, MBIORy 7 TAZETRDON. —H,
EHFOV s s v, FRTRICTFLILIVIE, 30
B OMTLETIREF I & nEdh SR BEREORIEHE
ZmRLk,
MLROMERERL D, FF L0 XS LIEMEADEES
PHOVIIRAOERMFZBE TR o7 7 - EBEEES
KEBELTWS EEZ Shi, EESORETRE, AR
&% 60, 80, 100°CTHE L& %, 60, 80°CTIAIEM
DETHIZ ONBVEVIFERPELNATVS., FoF
T —ERKESEBICRTARMBDLETH DL EELD
Ni., METRESEE Ry 32 7H T EENT EE
EADAIEITTVWS, COLHIRBEERBENCBVLTY
KERFIC T T 7 —EOEESBEL TV S I EARE
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Table 5. Effect of extraction methods on the determination of protein in crustacean processed products with the ELISA kit

Raw material

Processing method

Concentration of crustacean protein (1g/g)

Standard method?® Heating method®

Sergia lucens (sakuraebi) Boiled 89,033 86,080
Sergia lucens (sakuraebi) Dried (non-heated) 9 33,285
Acetes japonicus (akiami) Dried (FIR%) 370 5,678
Penaeus japonicus (kurumaebi) Boiled and dried 374,976 403,280
Pandalus eous (hokkoku-akaebi) Pickled in soy sauce 1,878 17,834
Pandalus eous (hokkoku-akaebi) Surimi (raw) 24,009 24,544
Metapenaeopsis lata (Shiraebi) Surimi (raw) 8,833 9,587
Metapenaeus joyneri (Shibaebi) Surimi (raw) 106,710 113,039

a) Sample and extraction buffer were shaken horizontally overnight (16 h) at room temperature.

b) See Table 2.
¢) FIR: far infrared radiation dryer.

Eht. E£h, MBMHEEICBOWTS Table 2 OFINL
DOk y 32 THATEID SEVEEETH -, THIFE
B TWAEICZT 7o 77 —E0EE, H5\I3FHkE
B boRIFVyPBEHE LD EEL SN

HHREIC X » TRIEESEE L1Sh > BB T OV o
ST EPREFBICT L e EDIEE, BELELE
i TAU] AANTICEF 2 HETH B 100, +5978h0
Hickp7os7-€¥BERELILEEL LN, TOHK
2VWT, 777 —EOEEEZTIC WIEIHHADA
EERALTVWAEIELMAT, BoEMEICEY 7o F
T —EOEEMIIEIS N T VWA I ENEL SN, IhE
TIRINAPNESY vy BT a7 7 — 2iEREIGIT 5
TEMHEINTEOOEN, Hulcdh Bkl ATl
iz, B, NEF VY, IIPHERESEMEE LTE
RICEEEH SN TV,

PR LD, BEEEO whole DL D 5 B IEM
BF L EHOVIMAORFEDEE, ELISA ¥ v  TRIET
% 1o HITIZIENED whole Hkt DA & BBk I nEdh H
EEREATACENEET LV EEZ SN,

F & &

SR A ST IEMBO X Ul B8 L U T Iic ] % ELISA
Foy bTRIELE X, BIFRKE{EENE70 7T —
OB L PR ERICEIENR S v X7 HD b o R
AV UBSBENTRIGEMET T2 &AL 7.
ZIT, Tur7—¥OEEBrEEd 30 OREEIT
V, BEMEAESOIEMBAOCIZA P B LU E2AET
L OMHIAE (NBdhanE) 2L L. £/, BB
MLRORERER, S, BEigEECIEMEO T20] ®
(g, £RIMBOATSE TRV 2 [hic) »MER
ShTVWAAERE EBREEET) OREICBVLTIE, M
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