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Developments in the Protein Utilization of Abundantly Caught
Fatty Fish

V. Effects of pressure treatments on eliminated lipids
and recovered proteins of fish

K626 Takama,** Mutsuo Hatano** and Koichi Zama**

Abstract

The investigation was done in a series of studies on the utilization of proteins
in an abundantly caught fish such as sardine.

It was found that the application of high pressure, 300 kg/cm?, to the minced
flesh of sardine in a three-folded Pylene P2 bag by using an oil-working fluid
cage-press, could eliminate ca. 229, lipids, most triglycerides and seem to
promote the solubilization of proteins. The oxidative deterioration of lipids
especially in phospholipids seemed to progress in the press-cake at 300 kg/em?,
from the results of increases of POV and COV, and decreases of polyenoic fatty acids
such as eicosapentaenoate and docosahexaenoate.

The studies have been extended to the homogenates of sardine or rainbow
trout flesh in saline solutions and myofibrils prepared from rainbow trout minced
flesh on the quantitative-qualitative properties of proteins solubilized by pressuriza-
tion up to 1,500 kg/cm? using a French-press.

Proteins solubilized by pressurizing to 1,500 kg/cm? for 5 min were larger in
quantities in the homogenates with 0.5M KCIl solution (pH 6.5) than in those
with 0.056M NaHCO,-0.45 XKCl solution (pH 8.1), and the proteins were
recovered much more by pressurizing immediately after homogenizing with the
former salt solution.

Sepharose 4B column chromatographies indicated that the salt soluble proteins
could be solubilized by pressurization, and SDS gel electrophoresis patterns
exhibited that the solubilized proteins were of all the major constituents of the
myofibril. And yet, the recovered proteins were evidently denaturalized by
pressurization for lack of Ca?+ ATPase activity.

However, it was considered that the protein solubilization effect induced by
pressure was noteworthy to recover the fish proteins which were intended by the
authors to be utilized for food-stuffs.

* RIS AER 52, 53 EE Y HEANENRBROMENC X 57z, I 7-REILRF 53 £ F B AKEREE
BELZL PICHKERAZ BV TREREL 12
e JRRRE AR A R L — B
(Laboratory of Food Chemistry, Faculty of Fisheries, Hokkaido University)
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#% B
ZRCFINIBEFIEROFEEG LI AOFIFICEL THL { BEE 2, T3 T & it
5FTHLWVe LIhoT, L5 BABEERERARATS LD RBIETENRAREZA N
5, R Z N2 OMBERIED 50, ERITFOATH ABRBMBEO—DTH B2 v i1~ FL LT
RBETIAEZL b5 h 0, ARSL 2BRBERRIAMNT, FhhbBoh3 20,80
BOFIREIHBINYT 328720,

EEHLIX, SEHAOREFAOLEE U TARSY 2 E% “4&” ORBTERL, 2h2{
FNCERIT B L & it & o TIRERICHIRIES & > R o BREMOBEZEE BIEL T 3979,
FHETIR, 47 vETREING B NIAOREFRBEORSEYS B LEETHI s C L
BED, ZRED&Y R EHRMCENT 25 E2 AT EBLETH S L2, BENELH
S REHFHE 2 RAOHLEEL U TONEAERCEHL, AROMEC L 3BIEE, Z0%i
ERSsN 3 22 s BRONTETORM 21T - 17,

B F5 =z

#® R A

LB AT LTI O BB I h I EETD < 4 v o (Sardinops melanosticta,
T. etS) 2R, B B, ABEREUIODL, PERTHERL TREE U, ¥, AStHE
RBTHED = v X (Salmo gairdnerii irideus, GIBBONS) ICD T } RIRICL TRz,

MERBEFHE

V) =2 -FvR <47 FRO 200g 23KEhICL =B 4as - 4L P 2
4% (80x250mm) IZEE®, 86X190mm DF 51 2 v — % HHEL HERMMER Y — o - L 2 iCht
U, L HEE (100, 200, 300kg/cm?) TZHEFH 10 4EMEL 770 EHMITIR X0 Y o &
~ICHBL, WTRPAER IEABRECONT b ERLMEEUEOERICEL 12,

@ TvrFFLR 4Ty, BBV AMEE%E 0.5M KCl % & b iz ULTRA
TURRAX w &2+ 4 F~T1HMA e+ 4 XL, 0°C € 1EKESE 55500 4~5°C OBE
TWHL TH3REREFH 7V L5 - Pr 2 (F50 0y ~: 30x135mm) icfil, BEOMERE
(500, 1,000, 1,500kg/cm? TENFh5HEMEL 72,

EA%TE SUBREROERKS

1) FEEREH -~ . P LU TES RIzRAS b OEREIS X 0BT, ZhEZEN 2558
@ CHCl:/MeOH (2:1) B %A, 1H@ExEoF+4 XL, 3 BR; 1 EAORERK % v Thily
YRBURR RS &5 AR CRSIMEL 12, %6 h il o» TEERROMMNE
fEeRk hIEL TITO, B 6 ADRARAI LAV, MBIz E—U, Folch OFikic X 5Kk
2170, CHCL 234, AR MY v A TEBRUBRETEAIEREL CHIEE 281,

@) FRERSORH EREED 5 OMMIEE % & D Benzene LY@, Bio-beads S-X2 (200
~400mesh, BIO-RAD Lab.) # 5 2iz8kL, FREHIT Y29 €Y k (TG) 274 OILBIEIEER A,
) VIRREHOEERE (PL) K5, X002 OMOMBRAD 3KMAML 12, 3 & i JEGHENE
HX 56D TG O5FE, Wako gel B-0 v~ Mz X 37 TLC it & - Tff - 170 BEMICIZ
n-Hexane/Et;0/AcOH (85:15:1) % fHvy, RE#% Rhodamine 6G 2EE, TG BExh 2251205
I T 2iBL CHCL/MeOH (1:9) GEEHL 12, )

(3) FRIAREAHRR FESEWRITA & ORIHIEE, 3 X OERBEH 6D PL 225 0N TG 2ZhFh
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109% HCI-MeOH & & § ic38d SERRIMBGLEL, ZRFhOMEHM 72 X 7V 23RN 12,
Ihb% DEGS #5 n%#E LAY W63 HXou< b5 7icfkl, BUHBEROAHIT 21T - 12
F— BN 834 s b TR E 9V~ 5 TIFo 126

(4) FREY >, POV 500 COV DRIE EREEED 6B I EED Y & Fiske-Subbarow
WX Y, F72COV IBR « KIUDFED k- THEL, POV REEMIEMTED Kk - THIE
L T:o

gnIRoSKEER

1) RAERKELBETO 222K EfMTHO 42 2 BiR—EROWETIC TCA B E#K
WEE 5% I B L HIMA, BOSERIT- TS 5 22 0o BeED, IN NaOH 2HA THME
UIzDBLEEL, 2O—EBERDOVTY a2~V vy PER L - THEEEL 12, IEREREFOS
R BSOS ED L THE - 281, ¥ a~v o MERISTERLIS

2 AARECZ—bDIVYF - FLREIRE 5 TEIRINZ 200K 7 v 20EE,
35,000rpm (100,000xG, H3Z 55P-2 SYEEFMELE) 60 HEEOREZIT, BB —EV -
YRUWiie — b ke 15 318 3 il s (EERABIL 12, Bon@lTo 20 2 ER%Y
a2~y ME I > TERBUEEIR S > ¢ 28 (TP) &%2RY, R BEO—#% KT 10#FZH
RU 1 0°C i@, 10,000rpm 20 SRR LDHREL THL IS LBBEFO 2 o REZEEL
KB E RO (WP) BBE U, TP E» S WP ERE2EIL THEIEL222F (SP) B L1,
78, Ea—Ly MER XS &2 S REORER B 556 “HESEXBEHIR & o T 12

35, FERTOABRRKNINELEZDOBELCAHETHESO N IUEER (¢) OFRLAHRTS
TR~ FFORE (g) KT 3HEFR? THRRL 1%

B4 > NI T OHER

(1) #EEE MDD O/ =< 2HA LD Fukazawa 6 DFED UL T Mf 2RBL 12,
HERIEEL Tid Mf BB % 600XG, 15 3R LOHL, S§ohnizibili % =D 105D 0. 1M KC1
IR, B 600G, 15 RO ZT, KER 10ZBEOKICHEERES, KCl 2nA
THRE %/ 0.5M ICFHEEL 12,

(2) Sepharose 4B # 5 a2u~< F¥ 5 74 ~7 0.019% NaNs %25 0.5M KCI-0.025M phos-
phate B#K (pH 6.50) TEHGLL 72 Sepharose 4B (Pharmacia Fine Chemical) # 5 & (15x320
mm) F#{ERRL, MELENC X o THLNIZEN S v R BRSO U 12, BHIFSER S
FAN TR, 260 36 X oF 280nm DWKE % AL 034 BEESHEAXEFHTCE =4 -1, Bl s~
PEREL I,

(3) SDS ¥ VEZXH® 109% SDS ¥ VvERRAMUER & >t 2 B2l 120 b, Fr1E%)
8mA DFETKEI 21T - 1. KEMEORE, PREOERERXTNTHIERRE -,

(4) Ca?tATPase WEHORE? 1mM ATP, 5mM CaCle, 25mM Tris-maleate $2&7% (pH 7.0),
25°C O&ETHIEL, T 5 Pi 2384722 K 1mg MY D pmoles/min THFRL THIEME
[V e

BER&SIUVER

BEEO <4 7 o2 HERY — o - FU 220 100, 200, 300kg/cm? TZhEh 10 4
MEL BEOEF T BB L ORI Tablel WWRTIEY Th s, FHERDOEETIR, BHEFTD
<4 9 VAL G EREHPE LN S DI 100kg/cm? ALEOMED S THH, BITHCHEG LT
3 0it 250kg/em? JED 6 Th 5120 F 72, 300kg/cm? MER BT BHAPBRHU Zniznicis
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B (t4vy P2) 23BRITADNEDIZLERRBDTHELEND, KERKBWTIZIIE
U ilES 2 B, Uloho TIEEMERE T, WEAICREdT 3/ EOHSBEEMER
BHE S ERTEWC EMEZ S I, BRHEDEKRBEEMERBTCRTH 3 L EBFRINI,

Table 1. Changes following pressurization in press-juice and -cake
of sardine minced flesh
(per 100 g minced flesh)

k Pﬂrei?) . Juice (ml) Cake

(kgfem?, 10 min) (®) ‘ Moisture (%)*
100 8.0 91.0 67.0
200 12.7 86.5 66.6
300 15.0 84.0 66.4

* measured by using a “Kett” infrared moisture meter

Table 2. Changes in lipid content and its recovery in press-juice
and. -cake of sardine minced flesh
(g/100 g minced flesh)

(kg /crﬁ:eslso min) Juice Cake Recovered*
@)

100 0.47 8.78 g'ggb) 9.25 (89.1)
75

200 0.97 8.63 T3 | o.60 (s2.5)
2)

300 1.00 818 1) | 013 (8.0

a) Nonphospholipid (Total lipid—Phospholipid)

b) Phospholipid (lipid-P x 25)

* The number in parentheses shows percentage of total lipid
content (10.38g/100 g flesh) in nonpressurized sample

W icEH T 2 82 Table 2 iRT X 5T, 200kg/cm? LA EOMETEL {#KL, 300kg/
cm? METELNSIEER (1.00g/100g B) HIESTEHINIBARLEDLh3, T4bb, E¥
WM T 3 RREIAATER SN 3LBR (10.38%) O 10% BESRATHSL L%
RLUTWV 3,

ERERETORERERIZ 300kg/cm? MERMTLIEROWN 78% ThH 3, #BRISL5K, #
e I BOKES (&5 2 RD 86.3%) REMBRETCEET B1DIC, RE»LDS VIR
By (W) SEMSIROTHEE L3 b, BEPCRFETIRROBRERVMEL 5, 2
DETRY—Y « L AL SMERIETH 22% OIERVBREINIZC LIRS,

IEAERI & > TREINIFPROEEBRERETH H, HRERED ) v RRRBELEIT X -
THHREATBREINZ, RERSCHY T 5 BEED BEME (100kg/cm?) REITEVDI,
AR U B OB BB SBEN D EEALNB, UL, BEME (300kg/cm®) RHETHS
REMTAHE 25 DIREL L THRRRSOBILHAMRCERL T3 EBBE A b 5, Thb
5, Table 3 &R X 52, 300kg/cm? JMEEBHC 1T 3 EARETIRED COV, POV HMudinE
BB U TR, %12 Table 4 RT & 51, % /2 RAGMIENHRO SR IIMEREC X 32R3R

—_— T —
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Boawnd, v B EORERETERARICIIMEET X 28802885 0, AExhics
IR BOMEL PL TR F a4 AR Y2 BHBEL <L T 3, 300kg/em? HEIR
B IEREHOIRRICISNTH, HOMERFHCHL THS b 2 BERATEEORIY # b h

Table 3. Changes in COV and POV of lipid in press-cake of
sardine minced flesh

Press (kg/em?, 10 min) j 100 | 200 300
COV (meq/kg) 27.9 22.5 47.4
POV (meq/kg) 43.2 95.7 87.0

Table 4. Changes in fatty acid composition of lipid in press-juice and
-cake of sardine minced flesh

Press (kg/cm?, 10 min)
100 200 300
Fatty acid
Cake Cake Cake
J* J* J*
TG2) | PL» TGa) | PL TGa | PLb
Saturated 16 27.0119.132.3)21.7|23.9 | 30.4 ] 26.1|19.1 ] 47.8
Others |26.0 | 16.4 | 10.3 |18.5 | 20.3 | 8.0 {22.0 [ 15.5 | 10.2
Monoenoic 30.3)29.8110.,1)81.0(30.1}13.0)32.2]30.0]/13.1
Polyenoic 20:5 7.6 141, 8.8|11.,8/11.3] 9.0 8.7 14.6| 7.3
22:6 3.3/ 11.7T|341| 9.1 6.6  34.0| 5.1|12.018.2
Others | 5.8 | 8.9 | 44 79| 7.8| 5.6 59! 88| 3.4
*J: Juice

a) TG: Triglyceride separated by preparative TLC from nonpolar lipid
fraction obtained on Bio-beads S—X2 column.
b) PL: Polar lipid eluated from the Bio-beads column.

%o —F, 200kg/em® METIZ TG HBE S IBUMRERL, <4 a4 4 8, Fav
NFTZUBEPEL T IRETEABOBOBEETH 5, UL OB, EREHTERREER
ST B WA & 5 TG OWMARRMLT 5 X 5 LIEHBMR R TH b, MELAET & 3 RER
SORIISRIZ NS CIIBER L WD EEL LN B,

Table 5 IT/RY & Sic, EHREHHO2 L o RIZMEEORKICE b5 TEL L5, OB,
ERIRETORR S RS MEE DA E b2 THRIL, ZORPESHITD L 10K
MR E J—BUTW B Ehs, T2 RO ROEEIBBHRE 2 <0 BTH2 EELLNG,

[EARERED GRS 1 2 BFRERES ~ 2B (MIP) 3 200kg/em? INERBFCHAL T3 C &
2, COBREOEAVRATO MP 2RHBIT5CEMNEBALNS, UL, 300 kg/cm?® JNERNE
TRECF MIP BERCHEHIN, BELEIREL 5 MIP ORI L2 EET 5 R RL T 5,
CDZT &id Table 6 {RT & 5iC, 300kg/em?® HEREHD 5D MEP D Ca?*ATPase HIZHEA LD
MBHCHEL TROAKRTH b, REHRBNTEIEL BN b blEaN 3,

- RAZRUDEL TRANI T AV ENS X2 Y o~ ZLRATIZ, 1,400~2, 800kg/cm?
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DENHCITET S, ZLTHRARE R~ 2700 F - S 2itfil, MEER 1,500kg/cm?

HBE S ¢

SRRV 7 ROEERH V

T CED BRI % ¢ 2RI O TRAEHRI 21T - 12,

Table 5. Changes in protein content and its recovery in press-juice
and -cake of sardine minced flesh

(g/100 g minced flesh)

Juice Cake
lf ress 9 Total
(IOg/ o Total Total Myofibrillar | Sarcoplasmic | recovered*
min) protein protein protein protein
100 0.62 10.79 7.02 8.77 11.41(04. 8)
200 0.89 10.17 6.58 3.59 11.06(91.4)
300 1.08 10.44 7.02 3.42 11.52(95.9)

* The number in parentheses shows the percentage of total protein content
in a nonpressurized sample (12.10 g/100 g minced flesh).

Table 6. Changes in Ca*t AT Pase activity of myofibrillar protein
extracted from press-cake of sardine minced flesh

Press Ca?+ ATPase activity (umoles Pi/min) R .
. eCcovery
(kg/em?, 10 min) Specific Total
100 0.163 1.14%10° 69.7
200 0.171 1.18x10® 67.3
300 0.245 1.79%10% 102.4

* percentage of total activity in nonpressurized sample (1.68 X102
pmoles Pif/min)

Table 7. Changes following pressurization in total, water soluble and salt
soluble proteins and water holding capacity of homogenate of rainbow

trout minced flesh (1 part) in 0.5M KCI solution (10 parts)

Press Protein (g/100 g minced flesh) WHC*
(kg/em?, 5 min) Total Water soluble ’ Salt soluble (%)

0 8.90 3.78 5.12 243.5

500 9.82 3.99 5.83 240.6

1,000 12.11 4,12 8.00 130.9

1,500 13.68 4.93 8.7 78.0

wt of centrifugal sediment

% 100

* WHC: Water holding capacity (%) = wt of original flesh in homogenate

Table 7 i, =2 <XHA®D 0.5MKCl BEKIK X3 k€2 2 — bR HOCIEAOMERE L EIR & > /¢
PREDEBRERL TH 5, MEER 1,500kg/cm? F THAL THENIN 3 WP BiCIZREIR L
VS, TP EMHEKL, SP OBRBKERL T3, T2, MEOHKIZARNOEANDET 2{BEL
T3, CORRIERREY 3~ VeMEL BREEEERTDH 319, DIEOERTI 1, 500kg/cm?,
5 3EOMELE 2 BEREL &L LT, $9° 0.5MKCl KX 35 E 2~ MPOREREMEEN £
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vROBEROBFBERNL, #R% Table 8 iILRL T d 3, FEMERETR, HHRREHEMIY
(RS MEEASEMZ &) [E & o R 2 EEME L, 2O WP Th 5, MEREIT, JARE
OELVEN1:2RES R~ FOMEL L - THESET H, VMEUEIRS > 2 TEPEL LD,
1:3~1:10 % & o 2 — P CRIEMERBHC L 5 XTEHU W TP OIS ZZ 3N, & LI SP OB
BEETH3, AHBENRLEN1:20 8232~ TR, LULBEIRS Vo RIZBADT 505, SP

Table 8. Changes in total, water soluble and salt soluble proteins of homogenale
of rainbow trout minced flesh at various ratios of flesh to 0.5 M KCl

solution
Protein (g/100 g minced flesh)
Flesh/Solution (g/100 8
Total I Water soluble Salt soluble

Nonpressurized sample

1:2 4.74 4.19 0.55

1:3 4.60 3.97 0.63

1:5 7.26 4.35 2.91

1:10 8.7 3.98 4.59

1:20 8.56 5.58 2.98
Pressurized sample*

1:2 3.60 2.38 1.22

1:3 10.42 3.36 7.07

1:56 12.44 3.89 8.55

1:10 12.21 4.89 7.82

1:20 10.19 4.67 5.52

* Pressurization: at 1,500 kg/em? for 5 min

OREBERTH h WP BIZZNEIERPL TV, b DBRRINEIR X3 42 22 HOME
HEIC L BB LR OFEET 5 L 2RTH D TH b, 1,500kg/cm? 5 HEOMESRM: TR
& ROBOWHETIZ 1:5 DR 2~ b IFRTH D, HNELEH SP OREL2RET 5
L BRLUIZ

ZLTeATVHRDOVWTH 158032~ b2FAML, 1,500kg/cm?, 5 O MELE T X5
THOLNB L IBRCOVTRHML, #E% Table9 KRELTH 3, 0.5M KC1#EH (pH 6. 50)
X3k 2~ O pH ZFEMERST 5.80, MERET 6.85 Tho1t, T, 41 VL OHEER
fafkd 3 RARAESIC pH OETHEPHTH B & » 5, 0.05M NaHCO; %5 0.45M KC1
g (pH 8.10) itk sk e v i~ b ML 1283, COBED pH dIEMERRT 7.25, MEHRT
7.30 278U, KCl O OB 2 H 12820 2 b B BITU TSEAKE S £ 3%, NaHCO;
EABRTREYHHEMERZREL T3, LbL s, FEMERETIE KCl 0408 AV
FHEUR & e 2 BENE L, COMEAIE 0°C it 1 HKEL THIHE % EEL -8Rl b BHL »
Td 5, —F, MELIEIZ TP Tiz KCl OADEIRZ A 12 & OMIEMERBID 429 DOBETHL,
NaHCO; &4 KCl E#E %2 fv 123Aid 50% DR E 72 h, MMEZEO LA Tid NaHCO; SHBIKT
DELIEEFTH B L ZRL TS, FIROBA»D, 0°C R 1IKHELIZ4DTLHYHALHTH
b, pH 235000705 Y RIICHEL IHEBREEHV3 L EBFRITH S, UL, EILZ ¢
2 ROKHE T KCl OADEEZ Y, ®E O+ 4 XU NEBICIELET 2 L &E¥E LSBT
HBLEERLTVE, _

NaHCO; &6 KCl BEEAVIBARA 7o Wt 0 4 — b pH MaMSEeigizn, H#kh
MR (212.3%) U, KCl OADEKREBOIEE (131.6%) O 1L6{EIIE 5T 3, 35IT,
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Table 9.  Effect of saline solution (5 parts) on total, water soluble and salt soluble
proteins from homogenate of sardine minced flesh (1 part), and on pH
and water holding capacity of the homogenate

Nonpressurized Pressurized (1,500 kg/em?, 5 min)
Homogenate 05mKCl | 008MNaHCO | o5y kel | 005 1 NaHCO,-

0.45 m KCl 0.45 M KCl

(pH 6.5) (pH. 8.1) (pH 6.5) (pH 8.1)

pH 5.80 7.95 5.85 7.30
WHCt 131.6 212.3 108.0 167.1
104.1 225.3 10L.9 199.9

Tsz&l proteinf* 5. 87 4. 95 8. 34 7. 43

6.95 3.97 7.63 5.30

Water soluble 4.85 4.30 4.55 4.97

proteint* 5.00 3.60 4.65 3.92

Salt soluble 0.99 0.65 3.79 2.46

proteint* 1.95 0. 37 2.98 1.38

t The numbers in the upper row show the data on the samples treated just after
homogenizing, and in the lower row on the samples treated after equilibrating
the homogenates overnight at 0°C.

* Protein content: g/100 g minced flesh

dESA—b% 0°C K IEHEL 126 DTid KCl DADEERERHCIZ S O THEAHIMBIET (1041

%) 33D, NaHCO; EHBIKRIC L 3 OO TRBITKX /5 (225.3%) C EHTEDH LN,
WHRKEO pH 27 v 2 YD 5 U DT T 2 C 212, AHADEKNIEZED VLR EET 5 5E

Lizh, <4 7CELEDL I ERINEBHE T E5HE, MED £ ¢ 2 BRI LER BB OR

AKOPETIRICERESOTWALENLILUARHTHEEELLNS,

BIEFRI & > THIR AN B 22 Sy BOEEN MIP THBEC LidTTIRHEEIN T2, TDR
PILICHALLIRTEIIDIC, =< AR>S Mf 2L, 0.5M KCl BKICREE, MELTES
N AR[EBAL# v ¢ 2 EOHRIC DWW TIRHIL 72, Table 10 iZ5RT X 51T, FEMERED 5 idb 3 hiT
¥ 17% D& o 2EHBEIRINZICT EZL, CHRIRBECOEOBETIZEALED S L R IEY
FOURIEEIZ I 5T B 12D TH 5, UL, CDX 52T & ERED 513%177% D £
LR 7 BHE LN, ELED MIP ORIELEREL T3 L EVHLLTH 3, —F, Ca? ATPase
BIEMERB Ch T2 58D 5N 3 DRIL, MERBTREED sz,

Bl &> % 2E% SDS ¥ VEXRKEICHU ofER: Fig. 1 WRT IS, (FvoBIrrs

Table 10. Protein solubilized from rainbow trout myofibril suspended
in 0.5 M KCl solution pressurized at 1,500 kgfcm® for 5 min

Solubilized protein Ca2+ ATPase
Sample (mg/ml) (umoles Pi/mg protein/min)
Myofibril suspension 5.23 0.244
Nonpressurized 0.88 0. 059
Pressurized 4,02 Nil
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F o EROD S FHHBICED S0, BT MIP D82 — 2 BRL TN b, CDT 2 I3ER% A
W72 Macfarlane and Mckenzie DFEH & FIETH 519,

Tl SOV ARSEC R~ FERFOREORNL S % 2 E % Sepharose 4B ¥ 7 Atk e
DO €2 — % Fig. 2 1277, BHIEEY 20ml HITIC € — 2 2R TR b, 43~45ml,
L 52~54ml 1T — 2 BoRd AT RS, IUERE CRANCER T AMAMEL L £, I
JFEREEL b $ KL Tvd, 2 s LB FRIL 22 SP 35 L o8 WP 2[Rl 5 aicfibL 1S 5,
RADE —~ 2N SP Th h, BoEDC—2RAYW WP THET & 2BDH T3,

'ftﬁQM'F"; P w

Fig. 1. SDS gel electrophoresis patterns of the
protein solubilized from myofibril of rainbow
trout suspended in 0.5 m KCI solution

Mf: Myofibril suspension
P:  Pressurized (at 1,500 kg/cm? for 5 min)
sample
NP: Nonpressurized sample

PRESSURIZED
g
o
o«
o~
=
2
S
=
= NONPRESSURIZED
&
0 20 30 40 50 60

ELUTION VvOL. mi

Fig. 2. Elution patterns of supernatant liquids obtained from nonpressurized and
pressurized (at 1,500 kg/cm? for 5 min) homogenates of rainbow trout minced flesh
in 0.5 a KCI, after chromatography on Sepharose 4B column
Pressurized and nonpressurized samples were applied on the column 11.2 mg and 8.0
mg proteins, respectively.

BLEOT Eb b, RADOHELHI: 25 LT MIP ORBLRIEET 2 45, BENE (1, 500 kg/
em?) Lo THEIRI NS & 2% 2 133 TiT Ca®"ATPase &M% T h, Z0ET 2 BHEL 12
FURGBATHBELENHAL D EZ 512, 25107, IMEAFR & 5 TELNS & 2% 2 BT S
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DICHERT2RIZLTEBY, 72500 F»G THROEFIELLN B9,
2RO BRELBEMELUTHNAZ & 2HBRL TV ARFEIZBL TR,
22 BORINSZINZ T EBHBETHH, 20T,

EEL: SEESRASVAVEOEERE V

&<, X yiBRic
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