13 15 3

54
Bipk®ES 0154

DEE Z DRRICEE M B EER A~ DM HRE AR RN O &
BhpiseE  ARE B (RAMRFRFMIGEHREFR)

YEPELRBAIEGE, (RIEME, BXRBEL WoTox 2 b D, HERIKENDZ
MCAFTEDZ LD, ThEHRMLUIRL RSP REDBIRTE SN TN D, 1BIEFER
ARDTIMZED 5 EAD"Z L"D8LRD), THED" XD DM 2d] nEe—
BIZEDNTNEHDO0D, ZFOREE L~V TOMENREINCERESNFILIEE A L2
WV, BEFEE SITTINETIE, TROBRER X OMEREREKEEZ M L0 IEZ otk
WZOWTIRETL, HEEEREAEEZIRMLIZREIS, RROEIEL ST VRENHERY
BIEERHL, SOICBETFEE b, (EEZEENEFIHE N-SEM)Z AT
FEFICHEICO T NSRRI ABBEER IR T& 5 2 L 23R Lo, AR TIL,
HEERBEKER M Lo X Z OWERRIET 5 & & bICEONEIEE & (KR AR
BTN TEEL, FOMELEEOCBREHEOMNITIZEEEME L,

K5 % B0RIFHEE L= A by Z T SSH3 1 FITNaCl, ¥RE/KIE, REKEEZE%3%
WL, 80°CT0MMEAL THVERM Uz, F/VOIRWHRE LB ORZAEL, 7
JVBREE LR Z R DTz, SHE EIdEImaniEIZ X 0 IE L, & v /)7 BB RkIEWeber and
Osbom D FFIEIZ X HSDS-PAGE TR LTz, WEMEEILNHE Y DR TR S, KEZE
EETE TR CHE Lz, £z, FILOPEeNEREE~DOBRE/KEEE EORIZIE
DED BT &b, BEXEFOMCL X Y A& UMgORED—RTIERWAEE X,
MgO3 L UME W -MegCLA RN LT, WtE, SHESE, & 7 EHMEBLOE &Iz
DUVWNTHRFET LTz,

TRKBEE HE TN LT BB CORTNABBER LR LT, $iz, S-SHEREMLIIAY
VEHDOEEHSHEDRE £ SDS-PAGEIZ L W AL ST, RBKBESEZININLT
FNDOREMEEL, NaCLomRMBAOERBKEEZTRIM LIz b O LB LT, 2FHiC7 7 v
MZieotz, ZNHDRERND, EEAESEZRM LI EIET SN 0miEls JUEE
Bk, AENC & 0 B LTCREARRICIET D 52D I R 7 /UTERT 5 2 L 0378
SNz, TEKICOEEND Z L0 TV A MgCRAFIRDMEMZ X W MgOITEd
BT b, ZhbBRINOPECEEDEO—R TRV B XTI b DEEY
MUTHNVEREL, FERFTERS T, TO/BER, MgChliRERFBE RS2
7eh3, MgOk X UME  eMgCLIZZ VIBED £, IATVEHDEAT T v MRNE
BEARES I EBI Ui, 2N OIERBARBEEERML 2 b D LB LTI &0,
ERBAEEIEG 2 2 212X 0 A& U-MgOR 7 L Dot 2 B 3 ¥ 2 RERER
DOEDTHDZ EBRINTI,

-119-






18
Bp®EE 0154
EIE Z ORFKICEE o B ER R~ OWEFERE KRR O 22
BIEdseE  ARE B BEMRKERFEHEIEAESRD

1. HEER

YRR TIE G, (EIRME, EXEM L Vo s R b, BER TIIERH
THUk&Eh, HEHIRED SEMMIAFTES Z LMD, TNERM UL bR
BRBEFEFESR TS (EBRBLIUER), HEFREKOIRINCED 5 EAD"Z L "H%58
2%, THEEO"ED"MBHINL 2D 28— RIZEDLNTND DD, ZORELN
VT OBENRHFRNCERE I NZFRIZE L A E7R20Y,

HEEE DIZZNETIE, HEIFETR2EOAREY BROMIETOWTRNTE 2, ik
FERE S L OVEEEE AR R TIN L= 21 2 Otz W TR Lk 2 A, 1EERE
AEETM LT BAIT, BROFEL SNAF/VBENERTHZ L2 RE Lz (RFHL),

—7%, THETICHEIEZ ONEREE L Pk s OBEZBA LN T2 BEYT, fEx DR
WEEBESRR LN TRY, JHEFMECEREIE ISR E AV T B IROBEIEN I
ERTWB(FHE), £z, EERETIERELZAVEETY, 3R BEEN> BE
SENTWAD (LEBIUOERE, WAD), TOEDWIE~KIETRESFAREICRIIT
WBDI TR, BOEHFEE S, [REZSEEMETEME N-SEME AT, FEHIC
EEICFIE S NERICR SN A EBE BB TE 5 &R L (AMRED),

FIT, ARFETIE, MEEEEAKEER RN LRSI OPEREET S & L blzED
NS 2 (REZe e E FHEHE CHEL, TOYELBEDRBREALNCTEIZ L
PEHAE LT,

2. IR A*E
2.1.
2.1.1. BT 05
SSIRD A Y b v XISV HE AV,

2.1.2. HEEGE MG S O A
B T O A BB A BTSRT © < o i DBk A m— 4 U —=
PSR — TR L TE BN b O REBAME Y Uiz, T ORE/AKEZRMEILIC AT
1285 N—F —CHIEA LT b DR B KRS & Uiz, $72, BEBAKOBUkO HEn%
UK AR L, BB I OESEA T CHRE L, n—F ) —= AH L—F —CH
U7 AR X OSERBAEIIREE L MEORA TV K TS EDL LN T
XA, FESEOEAINEY 24Uk,

—243-



22. PEIEZFNVOFEL : .

S CCLERSE B AR U= 24 b 7 2 5T 0 B @07k 5 1380% & 72 % X 5 12768
KEMZ I, NaCl, BBAKE, FBANESE REEEIIRBAESEEI%IAR
BEHTMRTE, Fie, =73V MEOMBERTT 2561, NaCUIMA TMgCh®
7 1EMgO% 0%, 0.25%. 0.5HIAM L7, 105FHER LE U iie AT LABY L
(@30mm)I SR AL RN E S ICHE LTz, HbE=—A 80T v Ta%, 80CHEH
T3 RN L 74T Bk L e,

2.3 YERlE
Fig. LR LIAEIc A% ) L PRSI, LA A —4 — _
(4> &2 (¥) SUN RHEO METER CR-200D) #% F\ T3 C )
3E 0 RERIT I 0 RWTREE(S) L IR ) ZRIE LTz, £,
B OB S VRES-) LRSS FEHLE, g 1 G shape for

determination of the textures
Thickness is 5 mm.

2.4.SDS - RY T 7 Y NT I RESIKE) (SDS - PAGE)

TR f-vEIF 2028 B BREL . 10mlD8 M R, 2% SDS, 0.03% N-=F /L~ LA
3 REETe50mM Y L EEENR (pH6.8) (27 7 v VB T AREVT A — GURE(LE
B () MAZELA Z GTR-1000) %V VCHEES BTz, ZO—HBICHKIREED10%VIZT2
DY ANHT b F )=V EFRMLUTET L, ZHbDOREIL LT 37 Hik
Weber & Osbomn (1969) DFIEIZL Y, 3%R Y 727 V7 I R4/V%E AV SDS-PAGEIZ X
0B LT, BAIOIREENIZ NAY 72 04mA, FDHIF8mADETR CTIkBI 21T o7, B
£2}3Coomassie Brilliant Blue R-250% F\ 7z, '

2.5. SHEDEE .

Ellmany(1958) % AV CSHEZ EE Uiz, AR L2 EIEZ //1005g% 10mlD8 M /RS,
2% SDS, 10 mM EDTA % &1502 MV > EEEERK (pH6.8)IZ AL LTz, Z 0 5 HamlL0.1%
DTNBEAAmMIZ 1A L, 40°CTIONHIRIG#0.D. 412nm & HIE Lz, VAT A ZRANT
REME/ER LT SHEZHEH L,

2.6.N-SEMIZ L B2 E1E Z OIS DB

FAEL LB VR RO A A XV ) TEIWT L, £ DOWiiE 2 N-SEM (Hitachi, S-2380N)
B AWTEE L, BBHE-10°CICRE LTz —/L 25— (Hitachi, Cool stage) EITRFFL,
15KV, 3-5Pa, 50fF# X URSOE TRIERIT o7z,

—244—



3. IR LUER
3.1 YEEAER X OB X BHASINC X 3 0 FI1E - 0opttls JUHEZEL
Fig. 21zNaCl, ¥EREKER L OVEB/KEE HERM L IehEIEZ S OYitEE 7R 9, NaCl
EERIMLUT-56E L LT, %Emﬁ%%MLK%A*i&ﬁ%ﬁ%iﬁﬁﬁ@@@@v
PHLRED Lz, —F, TEEAKEREXELZRIN U HAICITERE A B R i3
BNl bDOD, WWHEOSEN LR Uiz, £/, TREHRE EEHOOETH S5
JVERE L EBICE) o2, TEPRE 2SO CR LS NVEIFERIES 2ot &
BAEBAREXE AR L5E b RS ERSBERE ST (F—FERLTHRYY,
IO ORERND, MEIFIREDRS, FEKECKREAKEEL I LIS SR
BB L UM OSENME T 525, ZHbDEEZEES Z LTV FVOHUREL 2D Z
Labhotn, ZOMUD EESERCTVBEY FREEDZ 0D, HEKEITE
Q LIk 0iED TR LR S ARBEERETHZ &, TOZRITREKEZ FEV T

g 250 2

o

iﬂ 200 F 1.5

Eﬂ 150 a 1

8 100 2

71 2

a0 50 m 0.5

g

R °

A NaCl DSW-S Heated NaCl DSW-S Heated
DSW-S DSW-S

& 250 230

E 200 NE 220

2 150 g 210

B 100 < 200

‘f) 5 190

a 30 2 180

5 0 170

NaCl DSW-S Heated NaCl DSW-S Heated

DSW-S DSW-S

Fig. 2 Effect of DSW-S and heated DSW-S on the textures of walleye pollack surimi gel
DSW-S: Deep seawater-salt
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Fig. 3 SDS-PAGE patterns of paste and kamaboko gels containing NaCl, DSW-S and heated DSW-S
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Fig. 5 Internal structures of kamaboko gel containing NaCl, DSW-S and heated DSW-S
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Fig. 6 Effects of MgCl;, MgO, and heated MgCl, on the textures of walleye pollack surimi gel
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Fig. 7 SDS-PAGE patterns of unheated and kamaboko gels containing MgO, heated MgCl,
and MgCl,.

LILEDFERND, WiEDE L\ OB SN-MgOFR K UBE /eMgCLEMT L Y X
FUVEREDSSESEN LEEABREL TV Z LB LM E ol I T, EBRITE
BEDSHEN Z D/ VH TR LT 20 L D 03 ERICHES LT,

Fig. 81ZMgCl, MgOF X UV 7z MgClh % 0.2533 £ UN0.5% AN L 7= E1E Z 7V OSH
HEESBART, MgCLETRMN LIZBAIISHE BIF & A B LR o723, BBV TeMgCl,
BMgOX M LB ITRMMEOHEME & HICSHEASENTRICED Uiz, BEHioSH

—249—



ES B3 L USDS-PAGEDFEEN G, RE/KELE X \IRM & FRIZ, MgOk XUV V-
MgCLEIz kv HFDI AT

BSUIIBE TR, SSEAEY S LB re—
BT AZEICEVERTHILPHADL %E 6 P
mEBot, TIT, ThoosAn 5 \g—m I
WNERHEIE ZN-SEM CEIZE L T=, gé 5 ‘ .

Fig. SIZMgCLETRM LT=mEIEZ S 0 0.25 0.5
NONEEEE T, SOETHRELL Content (%)

. Fig. 8 Content of SH groups in kamaboko gels
N 3 -
% &, 025% MgCLEMIC &Y containing heated MgCl,, MgO and MgCl,

100-400um D AABER SRR S T,

EHIT 2 DFLHEEIT0.5% MgCLEIMZ L 0 N L7z, 250fF TRET 2 LThEh & D /h
X7 L UL OFAEEOE BEAEI B SD o 1208, iR OBEN B Sz, MgCh
BUIN U220, 100umBT DFESEDFET 3 2 L, BRUBHEROBENBRSH
B E 72 ET3% NaClx: DA EELNEIEZ FIVOHE LELE L TWeniFg 53R),
100um %48 % B FAEE DS, MgCLIRE EH L & BITHEMLTND 2 Eehb, Z0
RIS DS Do D> AR BRI BE ORI i R DK R (Fig. 62 B@)G’DJ? HThd LRI,

X250

0.25% MgCl,

0.5% MgCl,

Fig. 9 Interhal str\'llctures ofb kmnaboko géi contzﬁhing MgClz
Fig. 101288V =MeCLZ M U722 EIE 2 7/ VO NEEE 27~ T, MgCLisNDEE &t
B THAEENE LB L, ¥, 20T T v NI DORBIES I, £3250
ETHIMEEID E VBESN R oTe, ThBDT Ehb, FEWTMgCLENINY, 250f%

—250~—



BEE COEEREEIC L AERHL- I TOBELBIZTAEROH S Z LIVRE S h
Tro WA RV WTAREE & R O\ _EF 2R 2R L7eMgOR IR L7e v EIE Z /S VDN
‘*B% PEELR,

x50 %250

0.25%
Heated MgCl,

Fig. 10 Internal structures of kamaboko gel containing heated MgCl,

Fig 11IEMgO% I L7z EIE - L ONEEE 2T, BBV eMeCLZ M LIcEE &
FHEIC AN 7 T v MeBBBER L, ¥k, AUBEDRRICBRS NIz
MgCL AR Lz b D & Hls U T2 OB THIMN U7z, PR FE N T-MeCLZ R L7z 5
L& R U TR o 12 JREIE Z O A EDIICER T2 TR b E X b5, BED L
ZEOFEMIIRATH D,

AR IR E S A RINT 2 Z LI R O EIEZINOBER LR L
BEOI AV VEEDS-SHEAEN LIZERWMELDZ LEHALNC L, £z, 20O
DR LAV OREEBEREIC LY, TSR L EFIICT T v MeEEDHEN
B, LnLienis, NEEEIISORRD 00, REAERLIUEORESHEEZIR
MUEEAIC b FEOBENE LN, £, SRR HBSREICEEh
TV BMgChh b4 L & FARSHAMOBRIMIC & - Th ARG NI Z &0,

TRE /KO E KB X D7 Vi EENRIIMeCLONIBNT & 0 £ U 2 EMICERT 5

TR ENT,

—251—



%250

0.25% MgO

4 SHOTE

KFZETIE, EIRCHEV = TORR Y BAOYE~DFERR L., £z, TDOR
HOOLoE LT MgO DESNRB S, 551, ZOWHEckiET ARy L]
7B ORESTS L OMHEIC DV TR 2 UENR B D,

BASIT, T OFFSBIRRIC & 0 YRR K 2 VRN Lok Y SR RS RIART A R S
B L RTEE, I EMEICH L TERHOERET S, £, BERMEEVEED
- REEREGS, REETBEE, KEREVTNERICRHOEEZRT S,

—252—



5. XHE |
EEIEE, SHFR @ Lo MEHEERE/K, = XAERMy—TU, 2000

FPEEEREE, AR, RMILE BRI DR ) BIRMHIC RIETEEIC OV,
TRk 11 £ AR KEEES T E- TEXHAS, 1999

FEE  HEIEZORE, mRUEEE, 1999

WOBF, FRSE—, A TEA, REAE : 75>i& DU L B — A ) /ﬁ&ﬁﬁ@
4% — New Food Industry, 42, 25-32, 2000

(L EBE%, SHET  BELER L URERNSANT Y E’H}W)%ﬁé’ﬂﬁﬂfi & BRI
T2, TREREPRAE, 31,223-228, 1999

MNER B, ERET, RREEER fmﬁﬂ*@%ﬁﬁﬁ“m SEM)IZ L B EIE 2 DEIEE,
YERL 12 R AKEESEERS, 2000

Weber K and Osborn M: The reliability of molecular weight determinations by dodecyl
sulfate-polyacrylamide gel electrophoresis. J. Biol. Chem., 244, 4406-4412 (1969).

Ellman GL: A colorimetric method for determining low concentration of mercaptans. Arch.
Biochem. Biophys., 74, 443-450, 1958.

7k B =—ERR : M%ﬁﬁﬂ,Aimm,w@

—253—



Effect of deep seawater-salt on the formation of network structure involved in
the texture properties of the kamaboko gel

Satoshi Kubota

It has been considered that addition of deep seawater (DSW) to the processed food such as
wheat noodles (udon) and soybeans curd (tbfu) improve the textural properties. However, the effect
of DSW on the structural changes observed with microscope has not been cleared. We have found
that breaking strength and elongation of kamaboko gel increased by adding the DSW-salt (DSW-S).
In this study, we tried to observe the internal structure of the kamaboko gel containing DSW-S to
elucidate the contribution of DSW-S for the textures.

SS grade surimi was used as material. Water content of thawed surimi was adjusted to 80% and
ground with 3% NaCl, DSW-S or heated DSW-S. Surface sea water (SSW) was used as control.
These pastes were stuffed into stainless-steel ring, wrapped with polyvinilydene chloride film and
boiled for 20 min at 80°C. The textural properties and SH group contents of the gels were determined.
The protein compositions in the gels were analyzed by SDS-PAGE. The internal structures were
observed with natural-scanning electron microscope (N-SEM).

The ‘gel strength increased by adding the heated DSW-S, but not by unheated DSW-S. The
polymerization of myosin heavy chain (MHC) through the S-S bonding was appeared by
determination of SH content and SDS-PAGE analysis. Internal structure of the gel became smooth
and flat with increasing of the gel strength. Similar phenomena were observed in the gel containing
SSW-S and heated SSW-S. These results suggested that these textural and structural changes of the
kamaboko gel with heated DSW-S or SSW-S were caused by heating some mineralsin the deep
seawater. Because MgCl, become MgO by heating at high temperature, we speculated and
confirmed that contribution of MgO and heated MgCl, to those changes. Although unheated MgCl,
was not affective to any changes of the kamaboko gel, both MgO and heated MgCl, caused the
increases of gel strength, polymerization of MHC and formation of smooth and flat structure. These
results were similar to that with heated DSW-S and SSW-S, indicating that MgO in heated DSW-S
and SSW-S could improve the textural and structural properties of kamaboko gel.
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