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Chemical Studies on Atka Mackerel Meat

Yutaka FuJl1

Abstract

The writer has studied the chemical properties of the meat of Atka mackerel (Pleurogrammus
azonus) from the view points of nutrition or protein chemistry.

The‘results obtained were summarized as follows ;

Part 1. Nutritive value of Atka mackerel meat

(1D Protein, fat and ash contents in the proximate components showed the maximum in September
and October just before the spawning-time and in January (Fig. .

(2) In the difference of the proximate components by the parts, fat contents of dark colored
meat (““Chiai-meat’”) was far superior to that of other parts.

In the difference of the components by age, the elder Atka mackerel was superior to the younger
in fat contents while the latter exceeded the former in water and protein contents (Table 2). »

(8) The nutritive value of Atka mackerel meat was by no means inferior as compared with meats
of other species of fish in respect to nitrogen distribution (Table 3).

(4) The digestibilities of Atka mackerel meat in raw or salted form both were compared and
found almost equal to that of flat fish-meat (Table 6).

Part II. Studies on the Atka mackerel meat protein

(1) By the phenomenon of dissolution of Atka mackerel meat for water, the existence of globulin
was proved in the water extracted solution of the meat (Fig. 3).

In addition, the above-mentioned globulin is thought to be globulin X, because myosin couldn’t
be found in its water extracted solution by the experimental results concerning stream birefringence
reaction of water extracted solutions of Atka mackerel meat (Tables 7, 8).

(2) The results of tests of the solubilities of Atka mackerel meat in various salt solutions, acids
and alkali were as shown in Fig. 4. .

(3) The fractional preparation of Atka mackerel meat protein was carried out by the experiment
using (NH)e SO; as precipitant; myogen, myosin and myotelin were obtained.

(4) The nitrogen distribution in myogen, myosin and myotelin were as shown in Table 9.

(5) The isoelectric points of myogen, myosin and myotelin, which were estimated by the methods
-of precipitation and viscosity, were respectively about pH 5.2, 5.25 and 5.4 (Figs. 5, 6, 7).

(6) With fall in the freshness of the meat, the hydrating curve of Atka mackerel meat lost
gradually the characteristic property of two steps in the curves, and then coagulation temperature of
the meat went down somewhat (Fig. 8).



(7) Heat coagulation curve of the water soluble protein of Atka mackerel meat showed one step,
but the same curve of NaCl soluble protein was two steps (Fig. 9).

(8) The swelling curve as effected by pH showed the minimum at its isoelectric point (Fig. 10D,
the swelling curve by pH in KCl solution of the same concentration showed remarkable difference as
a boundary of pH at the isoelgctric point of the meat (Fig. 112, and the swelling curves as caused
various salt solutions were the maximum at about 0.6~0.8 Mol concentration of the salts in case of
monovalent ions and at about 0.1~0.2 Mol concentration in the case of divalent ions (Figs. 12,
13, 14).

(9) Among the curves of the water contents-relative vapour pressure of the samples which were
immersed in NaCl solution of various concentrations, the sample immersed in NaCl solution of 0.6 Mol

concentration showed the highest value of AF in the field of free water ( Figs. 15, 16).
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Table 1. Weight-ratio of Atka mackerel meat

—

Fraction Total Back Belly Dark coloured | The sum of
Kinm weight meat meat meat collected meat
S 3664 g 810 g ‘ 582 g 477 g 1869 g

tka mackere
Per cent for
total weight 22.11 15.88 13.02 51.01

Atka mackerel 13328 299 g \ 2l5g | 18 702 ¢

(Rosoku-Bokke) Per cent for 16.14 14.11 52.70

total weight 22.45
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Table 2. Difference of proximate cotﬁpon‘ents of Atka mackerel meat
with the parts of the fish body and with the size of the fish

B Kinds Atka mackerel Atka mackerel (Rosoku-Bokke)
;;;;;;;\\\\\\\\\\\\\‘ Back | Belly | D3 | Back | Bey | D3k
Water contents 74.41 75.47 66.09 76.65 76.71 64.80
Total-N ) 2.96 2.89 2.01 3.10 3.02 2.06
Crude protein 18.50 18.06 12.56 19.38 18.87 12.88
Pure protein-N 2.42 2.53 1.61 2.79 2.73 1.80
Pure protein 15.13 15.81 10.06 17.44 17.06 11.25
Non-protein-N 0.54 0.36 0.40 0.31 0.29 0.26
Crude fat : 3.81 3.02 18.84 1.95 1.63 19.83
Ash 1.27 1.27 0.82 1.17 1.06 0.78
pH in extracted soln. 6.3 6.3 6.0 6.4 6.3 6.1
Total-N in extracted soln. 0.724 0.621 0.490 0.793 0.762 0.663
Amino-N in extracted soln. 0.016 0.015 0.016 1 0.021 ‘0.018 0.036

Numeral : Per cent for raw meat
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Table 3. Nitrogen distribution in the meat of four kinds of fish

R

N Atka mackerel Flat fish Sea bream " Ashikiri shark)
Total-N 100.00 100.00 100.00 100.00
Insoluble-N for 2025 HCI 1.15 0.49 0.40 0.78
Soluble-N for 202 HCl 08.85 99.51 90.60 €9.22
Amide-N 5.36 6.66 7.80 8.73
Humin-N 5.14 1.08 1.88 ' 0.65
Total-N in form of bases 26.13 27.27 31.67 20.57
Amino-N in form of bases 13.83 14.73 17.66 15.96
Arginine-N 8.65 8.81 14.29 14.50
Histidine-N 8.71 8.86 4.93 4.09
Lysine-N , 7.8 9.24 11.46 10.71
Cystine-N 0.91 0.34 0.59 0.26
Total T in form of mono 56.56 63.73 58.14 61.04
Amino-N in formn of mono 16.22 50.98 57.59 58.42

Numeral : Per cent for total-N in fish meat -
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Table 4.

Nitrogen distribution in extracted matter of Atka mackerel

meat, squid (Smm—ika) and sea cucumber (Trepang)

\\ Species Atka mackerel Surume-ika ¥ Trepang '®
T - Per cent for Per cent for Per cent for Per cent for
. ™~ total-N in total-N in total-N in total-N in
Fraction \ muscle extracted matter | extracted matter | extracted matter
Total-N in muscle 100.00 _ _— _
Total-N in extracted matter 5.663 100.00 100.00 100.00
Insoluble-N for 2025 HC1 0.045 0.79 —_— 5.00
Soluble-N for 20% HC1 5.618 29.21 — 95.00
Amide-N 0.007 0.13 2.85 3.68
Humin~N } 1.484 26.21 15.71 13.20
Total-N in form of bases 1.840 32.49 40.04 37.53
Amino-N in form of bases 0.404 7.13 —_ 11.64
Arginine-N 1.395 24.63 —_— 16.43
Histidine-N —_— —_— _— 20.10
Lysine-N —_ —_— _— 0.53
Cystine-N 0.089 1.57 2.4 0.47
Tota;r-nl\ilmi)nf:gzgloﬁf mono 2.175 38.41 41.19 39.61
Amino-N in form of mono
amino fraction 1.989 35.12 9.4 15.1

Total-N in raw meat of Atka mackerel was 2.89%.
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Table 5. The properties of sample used in the 'gxperiments of digestibility

Species Raw Atka mackefel \' Salted Atka. mackerel Flat fish
Water contents 78.26 57.95 79.57
Pure protein-N 2.63 - 5.09 2.61

Salt contents —_— 8.14 _—

.Numeral : Per cent for raw meat -
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Table 6. The comparison of digestibilities

Species ‘ Raw Atka mackerel ' Salted Atka mackerel ' Flat fish

Digestibility (%) | 97.26 | 98.14 i 97.89
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Fig. 3. Water soluble protein of Atka mackerel meat
Numeral: mg of nitrogen in 20 g of sample
%  : Per cent for total-N
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S OB R E LTHBAHIR A ¥ 7k SHRCHILEO i A AE % 52T Homogenizer
K THE LU THERE Lo

L EDOSERR AT E1 A3EMC X o*cf}ﬂﬂ?*a LOESLENS $et Globulin ﬁx;’éﬂ‘} LT 7.>$’5:7r“§‘
doxBbh, ZoFEFHO Globulin HMOEE L LCixBIsH0&E L 3L Globulin 22 Globan 1<
FLEBLEZ BN S,

(B) ¥, MR 7% YT 5 HREROWT

® Y r RERY SHHEAT 5 B toER, BERUT AP VT ARHEE BN L TH

E B ) £l

REEHE ; TEELTHRA Y Y2 EE e LERHEL 2o m 4l % 5k Homogenizer W CHRIRMEEAL
Lo R E Uit Sk b5gSE%ERIRL NaCl, KCI, NaOH, H.SO,, HCI, CH:COOH IR
DHWEREOWEI 50cc ¥ AN LMBKO@BAR (ZoRBOR: BEOR X OF&, H Y IR EHNE
B oW T ORBIERIOALERLLE O THA) A REBERL b 2URRTMEL, A5, 30001/ ;
T 30 IR L F 0 F YR 10cc IR F ~ A XA EHIC X b XOHFREFABL Lo & 0BA LT
TR A BB 80T, MM E LTEREK T2 B8R L HIE L,

TR O B I X afsample 1 8 O EFRE X100 ko7 (AL a BPERHE 10cc :[:@%iﬁf@é)o
REERR; TORBBRSIRR RIS TH oo
’ ANORER L b 2duT+ Y r s
100 B SR 3OKIC T 5 & O»3f028%C
o Botent NaClRIRIIEHES 5 & o1
Xf CHiCoOH {9452 % 5, NaOH w3254 o

8

° ° 1X80% LI ETh B HA T 5o DTk
[ Nect Y 7 AR 0 5 TR %5 Tk,
NaCl, NaOH oJEFEHHEF,
g\&<ﬂ ‘7k;‘%§'&§ré!(myogen rtEbhsio),
EERIAMNEE (myosink @b s
), FEY - FEERERRES ©
myotelin & B 5 4 D)x R 455
HiHTsFin@L TV ARICEL S
N5, MLT NaCl, NaOH o
) T ORMBEOTR VK, NEEOZMY
BABIELES X 5 8 E» 5, Fx 0.5N, 0.025N 2 BE T o8B b i, 54 3 it T HeSOs &
HCl L % HERL TA 5 LIFEREE TSNS, SHEMBEORHPL VA0 HCl BB L
T—HEERE UTE 2 LT H.SOy I TEEMNEEE UCIERT 4B TH 5 LEL BN S, HRH%
XTIEE R RS 0 S HEMERRIED & SEBIR T T, SFRIRTRIGLE & —EEMR oI 17
s LS00 %, S oFBARARIFORBECEET s EREREL L —H LTV A ESHILS,

X NaOH o>t HCl, HeSOs HoMREI b LUBE TR 0o Th (1N LIFOEETR) BoL
ok, HCl, HeSO, OFRRBEOER L M BEEE % E¥ L D 50X LT NaOH iAo
TR AEE+ A B %% b 5, £ CH:COOH @%ﬂﬁ'wﬂﬁb?ﬂ%@mt LT 2 N iR
ThEWERZRL %o

=3
S

Solubility (%)

[
S

0.5 1 K1) 15
Concentration (N)

Fig. 4. Solubilities of Atka mackerel meat
for salts, acids and alkalis
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LhRl, AR LTy Y £ PREFWTITO Mk,

- B o -

REHE; P ATHIR Y 7R B E USE0CEIL AR R TIER L b 0R BN E Lo X
L LTY ) 4 H PR TSR Ik Mok L SRR A RIBTL e & DR 08 L7,

HH20 g HIEFEL 200cc DFRYKE TR S0STHERRAR L BE (300075, 304D Lo EEHIC oL
THBZRDREV L RROEERY VWSS RS (LT S. B, 23 a) Sk, Xt kBKoO—
o v SHAUESE Y R & U TR O BRARERY BB L o HMlSEoREIR X EI 200 cc D
Fkx MU oK T8 2 B HOH % T, T0S.BRBEREREASHELR Tk ki &
B HOBA L Bl LT Weber ¥4 (0.6 Mol KC1, 0.04 Mol NaFICOs, 0.01 Mol Na:COs %#iB4D
# J\ T Myosin ORI oo

Y Y 4 HAOEED & Y rROBE L £ FFRAERFRC L OTK, Weber o #H Hiieow T
S. B. SR U RpOEREER T2, : '

P R IR OKERC R L, SR EhREICASROREC K FE L S TRVREE . i
T HRER L TIFo ko XHEORREFRT 5 ERITAH 15°C R Th oo

WIBER, ERERRH 7R, HRCRLEML TH ok,
L}

Table 7. S.B. reaction and nitrogen contents in water extracted solmn.
of Atka mackerel meat as compared with those of Squid meat

| S.B. reaction Nitrogen contents in extracted soln.
No. of extractjon

‘ Atka mackerel Squid Atka mackerel Squid
Once extracted soln, — + 19.6 26.0
Twice 7 » — T+ ++ 10.0 14.1
Thrice » ” — + 4+ : 7.9 12.5
Four times # % — ++ 12.8 10.5
Five times ~ v — + . 9.4 8.3
Residue i 38.2 25.5

Table 8. S.B. reaction and nitrogen contents in Weber’s extracted soln.
of Atka mackere] meat as compared with those of Squid meat

l S.B. reaction ‘ Nitrogen contents in extracted soln.
No. of extraction i

1 Atka mackerel Squid Atka mackerel , Squid
Once extracted soln. ++ + + ++++ 50.4 41.8
Twice # 4 — . —
Thrice # 4 ! — —
Four times # “ l — —
Five times ~ % | — —
Residue ; 41.1 39.6

LI EofBR b BRI & v 7 B kR R T2 { SB.ZRS b ihofeyi—iF Weber
Ber Buv iR oxeos 1 B E ok b i Tl S. B. KEr@b b, S 0mixky
P Myosin BUke X o2 B s 3™ Weber A% VA0S E 0 B30 M oMt %
TR il s aT; e RLTV 5,



T U £ B RO AR A ORE E AR—BLRRE R LT b AREowT
S.B. At () ke h, %o S. B ESE 1 HS 5 4 BERERS b s 2 EHRN RV TR b B
Tl Weber %k IV A3 AR Y YIS FC < S. B. KRS 1 BRI OB b 25T
Bt MEY U A4 B ORBRICRCIRBAGE ORE L R T S, B, DR SR U ERECR TS SR
STWBHDBD BN 527, & hEHIBRER OGO ERIGENT 5 L 0 £ Bbt s,
BROmIS kY FEE A Y L BAE ORI DLTO S. B. B0V b b HERIKASOHELEL T
WAL, ZOREROSBAOERL Y TS Myosin (Actomyosin) 4 FHHIHEASFHILH O BEER
HOERREL AOL LEL LAV A EREYET s oL b s,

o DEROFEE L bk v r ARk ED < & Myosin BEHHL TV LW 2 Fx 5 & ERTEEOM
#, ke s RIEE SR Ol Ic i b Globulin SREENX Myosin T < T, Globulin-
X e Twa L DTREVHAEZEL BN A,

3 RYSrABRAORRIRRICOLT
& ¥ r ROMEEC O WTERT A ks ¥ 7 WER RS BIREL Tk x 05 BIEE o PR LR 4 BF
et AER L BELAETH S, AREOSHNRERBICOLTRISKEEE +Thh T 5, BIRITTE
SORRAEE O HITMOB AR E LT 0.2N NeCl, 0.03N FHGRNE, RAMMREL ML TR
b, REASNE NaCl, NaOH %k & I RHMIC LT\ 5o OB IA-CREE « DS, BH

BRErAREBR oM AV TV 4,

B B 2 il

ST E LUK, NaCl, NaOH # e A LERIEH & LTk (NHD:S0s # fluER oh o
LIRTR, 2480, EMERC X % pH oFRSR o CKKMNERR, AETANED, BT LA ) EEER
R34 S REERT s H g Flv o, SRR IIBEIEEES 2 Myogen, Myosin, Myotelin & fRL 7z
3 DTH b BEL & s K ENZEOEIRE o oo 5E OB ERREOBEIF o RREER ORI
LT NaCl 0.5N, NaOH 0.025N @ % % fi\ iz,

B LTRSS WA v r 2 BV, SHRHILIEAT RG2S D% Homogenizer 1 TiliEe, HH
{bL*FD 1kg 2B E Uk, MEBOKS, @BHRIIKRAT76.82%, 3.0% Tholc, XERITH %
BiEE (2°C +£1°C) RREBEUVERER R/,

185 LB O RIS oS BERK 8% 1E Myogen A 8.5g, Myogen B 0.7g, Myogen C 4.9g,
Myosin A 2.7 g, Myosin B 20mg, Myotelin I 5.7 g, Myotelin 11 0.2 g, Myotelin I & TH D% LA
L& ORBIRSEE T {Rfo/Eo# b 55 Myogen B, Myotelin 11, I3 F DB DRSS 2o

R (NaOH - Thiism & ) % 0.025N BB TR L T BRI S e Bl st
DDl

4 RHENERY SrAEEORRICOVT

(A} #FRFHounT

FaEE TR, BATHZ I & Y ¥ ARSEEOERS B h 2TV A2V E 0, KENEE
BoRENRELRE , ROTHET L7 Y TREERS, PiEETEESROlTH O,

Z ot N3 EOERThEoRENE S S\ Myogen A, Myosin A, Myotelin I @ 3EOEHK D
WCHE R o CHIKGHRL 4%, Van Slyke fic X > CABMRBEOZRY BRL & ¥ rALEHOERS
i L WESSR U T 7o ORI 9RO TH o,

HOBORBY h B LFT I JBEEFEL €/ 7 1 BREROEEH, KAMEED, AHAREER,
FERT 0 ) REER L OB RTHELIHELTE b, CoFLELI{BEPLTV S, EoTT A+
=y B, v AFF SR, VU Yy EEEOMILIERBA LTV S, The AR/ 7 3 VBER



FrokBRERE, AETRNEED, BT 2 ) TR ORCEMLTW 5, SOEREFT $ JBR
TR Y AEEERERS VLW IS ERVORACET ATIERRE L TERIOREY RL TV 5a

Table 9. Nitrogen distribution of proteins in Atka mackerel meat

?acti\on\ W A tk;eg}[ackerel Myogen A Myosin A Myotelin 1
Total-N 100.00 100.00 100.00 100.00 °
Insoluble-N for 2025 HCI 1.15 2.53 2.77 2.04
Soluble-N for 20% HCI 98.85 97.47 97.23 97.96
Amide-N 5.36 6.85 5.96 7.17
Humin-N 5.14 2.70 5.66 60.8
Total-N in form of bases 26.13 28.33 21.57 18.94
Amino-N in form of bases 13.83 13.39 10.24 9.88
Arginine-N 8.65 10.45 8.14 6.82
Histidine-N 8.71 10.64 7.85 5.92
Lysine-N 7.85 6.88 5.12 5.87
Cystine-N 0.91 0.36 0.47 ©0.33
Total-N In form of mono | 56.56 53.75 58.88 61.13
Amino-N if form of mono | 46.22 47.98 50.73 50.55

Numeral : Per cent for total-N

L L S WESEEREAN L B0 BETIRK { THABBRBLEZ b s fi o TH oMM
REOERE, kK, BHELOME 4« ORTFE X o TEoEARSEE BRI Y 0B kT4 o
ELEXBND, W EOERSHICINT M4 42 2 B E 2B B o h AVWERTh b, 50T
BpE R E A B HESR ERURELELEL b,

(B) SR#EEOCSEICDOWT

EROZBEYRET 5 BB E—0BE Y BRI 2 B VERME TS 2 R B RALVHITD 50 4
Laain BAER & b BBt BT s TR B Th 5o £ o THERRIROMN &SRR &
e TEIERDO RO =D 4 DI oW T EDEE SR RO Th i,

e 7y 2 %

REFE; 12 HBOFERUELE VRO ML B 2ENERCcHEL#MLeL DT
SRIREEE L, SRABEI N A EMBOFRK LI RBKE 75 A2 L, 2K 0.1N NaOH # 60cc %
TNL, BRrOBEOERKE ML 5% 250 cc. L A LUTERR R LS, BUl2HSE clERTE
Y o 7 B TIRETEE L OB L Ukt & OfficLC NaOH oY 0.025N oZBFkE B
O ThAHo LOWHE 10cc % 100cc HOLNMEEREHRICHE b 218 (0.2N CHsCOOH, 0.1N
NaOH) :ZFBPKEIMX &A% 50cc & i L—HHER, HEUEROHEE B LARKIK W TRET D
pH{f; & $558 (Ostwald¥EEF & @RIL &) 2RO, BEOBEL IR TEEMHNERrEH LR D
FEXHREEE R SR W pH i o TEBEERROSEM : RIKL o WBHE ORI 26.5°CotE{RNE
B THIER AT, PR REERIRER L TR 10 cc b ¥/ NaOH & 2.5cc L 7K 7.5¢cc
X v ARARES pH EOB AR RML & Do  REAER 1727,

B oW TIEF L X~ AR L > TEDSERERHIEL, SERERROHILEEYER
B TR Lo 2 30 pH it Do CH OB ERBOSER L RMILBERC ko THoniER
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5,6, TROREL bA Bk Y TRAEBROXLE
S5 MyogenA pH 5.1~5.2 Bi§¥F, Myosin A pH 5.25
~5.3 §iE, Myotelin I pH 5.1~5.4 fi¥ECH o ko
E ok pH A EEEE HoTRIR TV A L0 S
TR NFREEAV B0 BR TR TR R
B hBRINTVWAIALELILNS,

HERE 25, 472, AV AROEEE 2 H~
Myogen pH 4.58~5.75, Myosin, pH 5.14~5.35 7/t
HEEETE L, BA®EX = <K o\ T Myogen
A pH 4.6~4.8Jfl5F, Myosin A pH 4.35% , Myotelin
I pH 4.9 KA {EXBTVW 5, & OFEAKER L oT
b (AFEHC L oTE) TnEBHRCEYETS L
VL I3EE, FhEREIHEO»OEASLER S N
ERPETHA v 3HM, +hSEEBE oYy
BOGHOERIL L oTE ok h K BB ST 5
LDEEZILNS,

5 RYrAodEEicovT

RY rNEREYMBALBAr R 28«05 (k%
A5 A/, TORM, BEE, ket
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BEREE E BRI OV TERE TN, L TREIBEAERDSO NS 5 O T L O
REFEORBREEL 0B B4 LEH S HEED 5 = L KO TIFOTHT,

CA). &Y rAORKE: ST & OBIR

E S B » i

R¥FE; FRELTHERAY 2 HRE LTS HL, FonaSSEi it ok iiy L Ui, S5t
2~3gWEHRL 50cc P ¥~ ¥ ~RANEFNCEHE LBROEKE ML BBARANY — % ~HoBEEY
B L LT 20°C~90°C oo B ERE TI05BIsEMEA L T L S5 B AR OEMTHRE L k% ISk
TELRVE b, TOESIERYFELAAEROMBFIEL R 2500 BEOBBEY kD, shEH
HECATH (HSE) TRHLLBREE L, BE—RKEHERL RO T, fEETLRAELD
BER%E 25 AEFHC AT LB R ¥ 7 2 S8 (10°C2°C) 1Tk 42475, 48F5RSTIIE L B RE D
SRR T O/, MOBAREME T OBRY A B, &, 240, SEHBoSHB oW T 2 £ DL8E,
MEOREER, 70 BER, 7y = TESEE, AFEESTUEL

RUWFER; TOHBXEI0E, BFIHOMTH ok,

- Table 10. Difference of the proximate components of
Atka mackerel meat during its leaving

Flesh (Raw) After 24 hrs After 48 hrs
Total-N (%) 3.02 2.87 3.08
Pure protein-N (%) 2.68 2.07 1.73
Amino-N (mg %) 30.64 27.19 54.38
- NHs-N (mg %) 5.43 13.83 19.81
Water contents (%) ‘78.41 79.25 78.68

EIMOREREL b s L HERFLRY ¥
DR KBE—EEHRIR 2 BIE Y RUE 1 BOR
0 Wg«‘_,@ JKik 45°C FHSECHE b 55 2 Beo ki 55°C i
61RO T 65°C T TR OTW A, =i
BB Y AR @ocind & ¥ i
L EEREY Bicd 2 2o BRI #EHELT
b, 1EX30°CHIE S5 EEE Uik 45°CH
TCEEE5ETL, 428X 55°C s o5
BExihoT 65°C IR EclREx2 R T 5321
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ZeRL B0 1 b3 Fiirth? o> 38 Myosin iz kg
ML 2 DELEIX Myogen I 54 D TH S
L BbiLs, X50°CI TR COEA L b

et BT

. Ratio of hydrating
()

I
[
1=

3
n
o1

.20 . 30 40 50 60 70 80 90

Temperature (°C) —FEIR KA A L T\ B DIk 45°C ~ 50°C

Fig. 8. The relation between the ratio T Myosin O5z2REERRCFEN L, =0
of hydrating and the heated BB ACRAREIIRE 1 7 1 2 —Ee B
temperature of fresh or unfresh RANASBEEL BRA, LAL 55°C LLEK.
I:e.jdf..oi %ﬁl;:hmackerel A CixMyogen % FEFHEHE L1k® 2 0T, &
A—A After 25 hrs KEBERBUED LD 70°C TR TRED
O—=0 After 48 hrs EEDRE LR T A EREECRT L ok
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% Scc MOEEEH»LFECCHREC s EZEYEE
[ 9 P

55 ok iRER e o BEIE R £ 2 < REOEE
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X OSEAL Lo pH BRI 50T CO0- OAFEEOMNSE < i b, LEELTo pH BEHICH
DT NHs* ORBEAE KB, X TEQE 4 OPEEHO FFO A+ Ths H B OH- ik x
EESTEREELAVIREEE K5 RTh 20 HCHBAOHMCR T OEERR AL 5 g Rk
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LK 4 4y ORERES & B0 BUKEES & ACEARRIEC B35 n%, & DFEEORAYRTREELL
h, FOBES 0.6~0.8 Mol %RLTWA DL EbNE, LALBEEEKOEAKREOREINIST
T%kiﬁﬁﬁomﬂﬁlbifa%mﬁmﬁﬁurﬁﬁmmﬁm&ﬁféa%kana%,cnawmm
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BRI NaCl O BEE (2, 1, 0.6, 0.2 Mol) PERP—EXBER T OEELIEL, Bt

nEERE LT NaCl 8RR ORGSR ME LR b TakE -~ BREQENBETRQESC Y b, BE

14°C TRbThiz, HHEEE UTEANI DT & RIEEOREE o7, '
REEFER ;  TORRERENHE, HISHOM ThH oM,

Table 11. The properties of sample used

Raw meat 0.2M NaCl | 0.6M NaC! 1M NaCl I 2M NaCl
Water. contents (25) 78.89 79.35 82.56 81.29 78.65
Salt contents (25 _— 0.51 1.17 1.45 5.07
Swelling-ratio —_ 1.16 1.47 1.20 1.27
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= DEOFERIRIC X 5 4 DT HoTHED NaCl
BEENREFNIARETVE, £ NaClA 4ok
AR PE AN TERORAASER bALEX BN
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(2) S. B. ©BTAERX b, &Y rRKHEEE S @Myosink b 2 H sk s o i, LasL Weber
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