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Effect of Sarcoplasmic Protein and Urea
on the Freeze-Denaturation of the Shark
Muscle Myosin B (in vitro)

Jun-ichi NisuiMoTo*!, Yoshiaki Havasu*? and Hidemasa Miki*!

Abstract

The freeze-denaturation of the shark muscle myosin B (MB) (i# vitro)was examined under
the conditions in which sarcoplasmic protein (Sp-P) and ,”or urea existed. The results were
as follows.

(1) In the mixture system of MB: Sp-Pat —20°C of storage, the ATPase activity of MB
was not affected by Sp-P, but the solubility of MB was controlled by Sp-P.

(2) In the mixture system of MB: Urea, the freeze-denaturation of MB was promoted very
much as urea content became higher. At the concentration of 3% (molality: 5mMm) and 10%
(15 mm) urea in MB, the changes in the solubility and the ATPase activity were found to be
equal as that of control, respectively.

(3) In the mixture system of MB:Sp-P: Urea,when Sp-P content was 32% of MB which is
about equal as that of concentration in a living body, the degree of freeze-denaturation was
greater according as the urea content increased. However, when the urea content was 10%
(15mm) in the mixture system, the freeze-denaturation of MB indicated almost the same
change as that of control.

(4) From the above results, it can be concluded that the usual condition of leaching
treatment was suitable for the keeping quality of frozen Surimi made from shark muscles.
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4,5)

Vs, —CART O Sp-P &HEIA (Sp-P/Total protein) i, ¥ A Ti321~24.5%,
FEBEERATI2~25% BEBREETIIB~T%, LE&hTH3, ZORIZARS ¥/3
JBD1/5~1/3% &% Sp-P AR I+ BUUT MB LEET) Otk HET 2 EE
BEFTHSZEBELSH B8, IO Sp-P s MB OBAEE M HIFIR » TR 213 >
xpLTwRY, 7, KEERSTORERS V7 BEMFITH S8, + ARFIZ1500
mg/100 gHi%E & NEEOWER (2 ~15mg/100g) L Dk 2B HVIT bbb ST, &
D7Dz AR MB OEEME L KAEVDITTEL, Th5OBHRIZIE L A LTFESZ L
ZrbiEmsnTns’

L7085 T, KTz MB L R_RVIZB T 3 ETF VR T MB QRS - BBEME I RIZS Sp-P
BIXUORBROREOHE LR LIBREDONRS,

x B F &
REHR T & v 2 Spotted shark Mustelus manazo % ¥ v AfLEH&, #E % T-70°C
CRE L.
MBY L5 L USP-PBACAS MBRHH#' OFKIC &) L, BRILBREERLS
B (6000 G, 0°C, 1043) THiRk = FoRBL 12, Sp-P&#RIZ, V »EREEW (1 =0.05, pH7.5)
THiE L, B#H (20mM Tris-malate, pH6.8) L CTFHBL 72,
HEEHREY > 7VHES MB Y 110gic Sp-PA#KI0m/ (i, Sp-PEMR) 2% WX RR
10 ml (i, REREMR), 7 3RE L2 St Sp-P A0 m/ 2L 72 BEB¥K (iii, Sp-P+
REEMR) 2EEFHEEY Y 7V (LUF Samp. LB&F) & L7,
MB OEBRBORE kS samp. 20 ml % F AR, 3.0MKC15.0m/ 2101z KCIEE %
0.6Mx L, {EB= (5°C) WT 3R Y —5 —CE¥REBEMEL . ZORELTEE (90006,
0°C, 154f) L, b@E»HFRuEE (115K, 1EHRE) CTBReERsEl. 00
Bx 3058 (6000X g, 0°C, 105:H) TH£» 3MKCl £k %Mz, KCIERE 20.6MICHRL
TR 7>, YAHREL 72 bR % 100f5 8 00.6MKCl-20mM Tris-malate (pH6.8) oL T—®
B L 72D B30 BE (20000% g, 0°C, 60 L, EBRSEREEMBEKE L, &
DYV RIBBEREavy bE RO (B0 MB OFH) X (REH MB ORE)
2REM MB OBE#EE L LTHRRLL,

11)

MB 0 Ca* -ATPase FHNRAE HH OHECHEUR.

BREIUER

MB O #EE R Ic 5 3EMICRIZT Sp-P OBE (i. Sp-PEMR)

a, SpPEEDOKE SpP#7 7 b3t vy, HEBEORBERICRIRTBEICOL
T, A VB I UEAS Y RERMEWER 2RO TV 28 SpP BEOBEEZORTVE
v». Fig.1 1 Sp-P ¥iN& % »»2 7z samp. % —20°CT15HEEME L - /S DR E R L 72,
MB MG T id, Sp-P 2340% LA BT 2 L%l & hi- pBEFIE I & 5 MEIRRICKE
1275572, MB-ATPase IE%(E T2, Sp-P DBEIC & - TS ¥ Sp-P BEESS L
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Fig. 1. Effect of Sp-p concentration on the denaturation of myosin B during frozen storage.
(stored at —20°C for 15days)
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b, FEHAMOKE Sp-P E16%, 32% (AHALLCIZIZEY), 48%8 L V'120%&FH
samp.* —20°CIC180 H il 8 E BRI ICEUEES 2 FARZDFER 2 Fig. 2R L. MB#&
M ITFEENR R 2 IZEETL, 20OETEIZ SpP S4B UTOLEMBLDBKE
¢, 120% Tl b T IT/N& o7, MB-ATPase iEt b M L FRICIET Licds, Z0IE
TEIRELL VEETHY, 120% 0B b A S L 16% TIRAHE L KEMR R T2, BB, BF
HEEOHER, HICREAEP>kNSpPREOEREIHHLLFHBLIELALALT
Hotz, 72 —50CLLTTIY, THEIEL L TCOBREEB TS L U MB-ATPase D LE
RIFLALHSI SRR ISR T TCRASATWE I L TH 2,
MBOHRBEEBRPICS I THICRIFTRIEONE (i, RREMNR)

a. REBEOYE RERIIZVEL LIV 7BEOBK L LTHAVOATED 20
ERE, &Y/ 7 BOBUKREESE2REDLILICEd b2 XDz ords, RBREL
EBBHWY L SR TVE, L 2B T, ¥ ARRFELET 2 L RESBRES NS 7 ORE X
FHICLoTHERTHD, £ I TRFZBELS MB OBREEMHCRIZTHEEZRA T 50K
F7V—0OMB VY NVIZRFEEZRFEML, —200CTI5AMERE L, EHEEOEL % Fig. 3 1R
Liz., 2o DERIZHEE - BFROKE L RROEENARFCRRIENS S, Fig. 201k
LR L 2SS MRETT % b, WMRMER & U MB-ATPase i5% & b FR#% 0 mmb 550mMa i
TRZEDBESEAT A ONTERMNET LSO MM ETE sz kRizbhiz, AIED
& 5 XMBOFE(LE & UMB-ATPaselE HE T iZ REFWELMEVLR/NE otz ZORKR
RFOSY D34 BLU<T Y TOOMMRERINERER L F CHEATH 57, Z 0K
T IVEE T 50 mM (£9250 mg/100 g FH4)RFBEET T, HE15HHIC X b MB-ATPase &
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Fig. 2. Effect of storage period on the denaturation of myosin B during
frozen storage at —20°C.

HIRTR KRR,  ARPTIII0MMETRORENE E N T30S VEREED
5B MHEEHEABEELTLORTE D, ZOMBEORBITRSBOMERREL 27
Rifzokwn, .

b, IrEHEOKE RFEHLMBIZXL 3% (BE 5mMm), 10% (15 mm), 19% (29 mMm) B
X U'30% (44mm) FEFET % samp. % —20°Cic 180 Bl 6 & BRI EHE S 2 HIE L - R %
Fig. 4 ITR L 1eo RED44mMTIZ15H M CHEREME, MB-ATPase ML bICIEL A LKL D
Nl BEMBEVEZOETEIR/NS CHEPICRZICET UL, EBE (3% : 5 mm
T) TRZOBBHEINBLIZIZACEECTESEEBE RS 2EEILVWIDLEELON
3%, MB-ATPase {EMid7: £ ZEBETH50%ULERFELE. LHL,50mMEBDHE, —
70°Ciz B W THEMPTE THEEBRS0%RIFFE NIz, Licds > T, —70°CD & 5 L BERICE
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Fig.3. Effect of Urea concentration on the denaturation of myosin B
during frozen storage.
(stored at —20°C for 15days)

L TH30% (1 50 mM) REEETIC B TREMERIC & D %, MB-ATP-ase i3
FRRXEERT I LRZVBEIRZ RNV ENbroT, L LAss, REET
RZDBERS > BERRFICK L TERNEE2 LD Z Ll 2hoxsnTsy, "
IRERIE D FATLERB A REBER M0 400 MM D REBEOEE CHE 2 B2 @ 2 2 ¥ %,
¥ e, U XEHA OB Mg-ATPase B S EBRHBE TR 2 2 L bBESATL
3Y Lietto T, REBAET CO MB EBH O, ATPase EME TR LT, ¥ A
fFiA MB 3o B0 Zh X VBTN H 2D TREVHEEZ SRS,
MB OFEEHRRI=S I 3TRICRIZT Sp-P 5 LURRRBOFE

RADKET Y 5, HFEMHE, Sp-P BLUREEVLESINRETHZDT, TNV
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Fig. 4. Effect of storage period on the denaturation of myosin B in Sp-P
and urea mixture during frozen storage at —20°C.

FiZB T Sp-P & MB 23 L32% (£AHOHIEIIZIZELT 3) F0BRBICRIEEEEHSE
PELS W37 samp. 2 T/BYIL, —20CTHEL /2. ZDERIIFig. 50Lk5ThHo7.,
MB OEBBEOETRRRBENBVIEEKRE 57288, RFEL0% (15 mM) VAV OHER
TRMNBLIZIZAETH o7, MB-ATPase iEMIZ, BEMOE(LLE CERAERL 225,
FR%10% (15 mM) 724 L13% (19 mM) #75F T H R & IZIZREOETH o /2. KEHDIK
ZRAOHLECREI NS, ZhDEED L CHVY ARTRAELEIC L > TREK
BELELS, LLrSHEOBETHEL LY (2t 2, RERERIVEDHENTI%, %
HCHI%6%, £7:2~3 mmAB7 Oy 2 T54%, 10mm B > F789.2%" £ D& H Y,
S I B DEBE30~50%, MATIBHANTHo12). o T, WEFDO MBEE LD

* BRSEEERABRKERRSEERSGE (LFIE (1982), pp. 1-52.



FIT - £k « §IAK 2 AM B O E K 129

100

( Sp-P , Urea ) Sp-P/Urea
---0 (32%, 0%) 0.0
x—x (32 ,10 ) 3.2
A—a (32 ,13 ) 2.5
0O—o0 (32 ,19 ) 1.7
— g—ao (32 ,38 ) 0.9
R
~ .%
2 “\
Z 50 Tl x
o S~
El Se~o
i ~~.
a °
A
/ \‘
o—9 (<]
0 1 1 1 1 1 1 1 J
100
R
>
s s0
o
(%)
<
2
< Sso
a. S X
= ‘2::::fj:—-._._...______..-.-\
= %
=
o
0
1 1 1 1 3 1 1 ]
0 30 60 90 120 150 180

days

Fig.5. Effect of storage period on the denaturation of myosin B in Sp-P
and urea mixture during frozen storage at —20°C.

D DRFRRE (FLER) INER/NBIZTRETH 2, FEROERCIFEROERE (MB
WXL T10~13%, IBE1S~19mM) I B W TERESSINBEAEL b o2 £ S REHL
FRABEI MBI LI0%(15mm)BELELTIN2S, Thbb, ¥ AGRICIIRE
ﬁ@%%ﬁgﬁﬁwlofﬁﬁubéb@@MBKﬁL&&H%Q%mM@ﬁ%ﬁﬁET%
DTREFEEL2BBIFXJCHBTHITI W Lz 2,

%72, Sp-P BAWT D BOMBAS VERECHENTH 2V L1 oh T2 05 HE
BRTBRETRETH 28, WAEIZL S SpPORERIZYY Y ) HR DBE, 7Kf :
39%, LA N> 7 AW 53%, 7L H VI 56%Th H EEFEMEE LB, Lh Lk
6,MBtSpP@EE%mﬁmTSpPﬁm%w&%MBAﬂ%mEﬁﬁTﬁﬁﬁﬁtﬁ
%T&ok(ﬂgZ)Zt%%ﬁT%t,ﬁ@¢®SpPEﬂéﬁyﬁ7E¢%~%%Tﬁﬁ
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ROHES >~ R 7 BHHI60% TH B DT Sp-P EHEDITE 5 L MBIZxtd 3 Sp-P DEI&HIE
1216% & %2 D RXEER T OMMEMREREL ~VIC—BT 5, Lios-> THREEM S TV 3L
BIHETY BRERF LAY HELVZ L.

BEDES5% MBURLVDETFALRIZEBITZERIZ, BHRLVNVTORLEHRT 3 F08
LY R ZBEMICERTE Y, LHL, BRVRLVTO MBER I RIZTREOER I
BWT, MBOREMEE2HREL 5 2 BEHSIAIROENERL 22 L EL6N0 5,

= #

R ABHARZAVTSpP BIUREK, H20IZINoBHETZRE (in vitro) TD
MB D3 « WEIC B8 2EUADHERRETL 12,
(1) MB-Sp-P BFIRICBF 5 —20°CEFE Tid, Sp-P 1T & 3 vAREMAE THIGIER 2380 7223,
MB-ATPase IFHEETHFIIZRD shikd o7,
(2) MB-RFEMARATIE, REBENFVIZEERZEES LS, BEMEIZ MB XT3
EEN 3% (B85 mM) T, MB-ATPase {E%1310% (BE 15 mMm) B THEB L FED
2ThHot:,
(3) MB-Sp-P FRFIEFFR Tl Sp-P # MB i L32% (EHANOHEICIZIZEL W) S0
ERFBENEIZEEMRIKRE» o228, RFEL0% BRE 15mM) EFOEER TR E
ZEALRICREOELERL .
4) DEXYy, BEOWHELEREZY ABET D FORBERFLELTH S ¥,

B ICEBOAFCHERE 230> TTE o ERERIEKEERRERAFOFR K
Belifie & B AT & o 1R ARTTREBFRES B & UTIRENEEBRES O FAIE <
BRALETET., o, RREMBINLT/IHEERCEHLET.
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