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Studies on the Biochemical Change in the Fish Muscle- I

On the Changes in Amount of Myosin Fraction and Glycolytic
Products of Muscle in Newly Caught Fish
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TWEEB I 2 AR O EZELIIAT L THRP OBEE SR, B ST 5 AT LOBER:, &
CEBEH ORI L 5EROBRR L CHTTEL LR D, TRREAIMEY L BT
BN T 08T 2 BRBAK THOTHKRINS  O¥EI L VISR TV 5. HENLO
BRIEFERRLEET DL O TH S0, FOBRRILED THIPTH Y, FEEHICHEDIE
BEEORRLEROBTHL THD L BEL 3% 5.

BOLMAIEO XEHME & L THEE STV 5 ATP p7EB B 0% T BEE AN
KHEELTVA2HELD, ATP 2EFE=3AF —EL T 5 R bahud, FERBE E LR
DHADEMFHEIRTOETHD L bEL LD, o THESLERETHE%RTO
BER RSB EOMEY L2 LTERT & THoT, BclER" " %
CORME b RBOMK L EHTER, BUIARE, R ZRERLOMEY BTV 5.
I KK K LA, MEFERBIERMAEL B LRz o\VT, glycogen & 2,3
DIFEEEY OLE PO NICL, XEERS " RECEET 3R TEBR LA O
FAb LIEHETEE » ORIV CTHREL TV 5.

& A5 THREFRCEET 2BRILAYWOFCRICEE L REALYRL V5 ATP 1
ATPase OfiyfEfeRIcik b ADP Ll it MBS, & D ATPase OERBEICHOL-T
ENGELHALDT ” |3 myosin & F—#ETh5 & THERYBAELTEY, ZXLHA
D ATPase s myosin ILKFEINTWD & DFLd &5, RIS & FZ T wE R
RICHBLELZLR TS, FEFIRDETER) D HTHLOBRY 48 2 BRI
PAEENOER L ZOMHFEREMRTHICY D, £IHROEERS Ths myosin
NETNEHEELERFRAY AT HCELY b, myosin ik Ui —BOBESER
OIERM, BIXTOMELBE L DBRICOWTIIRY ED TV 5. A F DT [ERER
& LT o AR OBRFRIC L 25 E O M E IO myosin £ & OBIRICEE
TBRELETOMRAEZB LD THRET 5.
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Decapterus muroadsi, = —<-+ .3 Scomber tapeincephalus TYFKAIIARSLEETM LT
HEL DO FRALL. REAROFEHEREIL=1 28cm,. Av 72, T <9331 15cm
Thot-.

AR : 21 AR L L CHATERDOMLS THDH., 214 10BE KEBICENLT
BOACHBRBICEDY, 2% 5BE_HCOD, —BtKPL VR EFESICE ] CHERE
BLALDO—EEXEIEDOKR ETHRA D ICER TKRE LEIER L. 813 —3°C 0B
FERTTERNDRAARBY LY, ABKRE, =KH, HELARYHI LCRERL
L, 18°C EAMERFBEBEL, keZORBREMICHE U COEYHELONICE L. &
RO 01 BIIABREOREC TRIERTROBEZICHL 7.

HHEKBRIZ DOV TIRER, ERIEDNMCEBEIELYEM L. BIHE45em,  7k¥El5cm,
BKEE 24.5°C D s v 7 hic gyl L ARBAY AR, EbCERERE 45cm 1 THH
420V, 0.5A OB X 12WHEER LIEICEDL Lo, =1 FAREAE L CREAL L.

I. myosinA, myosin BX Ok

#iA myosin DSBEBEMEICRV TRBEAYNRE L TSEME IR TV 5. HE
SZENT-GYORGY1" & 34¢3% myosin & FETH T\ /= & D23, actin 7r 5ZEEE & &imyosin
EEES L7 actomyosin ThBHHEE R LTV A0 EOBFRICHSVCTIRBEED 4@ 4
ERIh TV B, TTRWALEY & Q8L TREROEEMERITR D, HAMOIR” |3&HD
myosin XFREHND2EEBEIIWHALEW D actomyosin L L= DT B &R T
VB DRICHETE DBFEICIIE STV eV & Th 5.

AL THIAhD myosin ¥k & L TRAERMEE S IEIRIC & 55 DIPLIRESE « 5
o723 FHEFIHh myosin © ATPase {EMEFED B L b T KBROMS BZOINE L
& T3 52RO BAILEY Kz ¥ 1o x h R A ol IIHRBAE FICILE 3mm
DR L v+ T2@EHEAL, FAH LI 0.5M HLinEx (0.5 MKC]-0.03N Na-
HCOs, pH 8.5) 10f&%* iz BT CHESIRE Lo » 10~200, 24 Bl 5. = o
T FFRI10~203f 0 % —Jis myosin AR, 24 B0 H% myosinBE © & L#-. Hiith
RTRIE 4 BFTT 3500 r.p.m, 205 &LL, O BRI 20 {24 DKBAR RN L
T—BABHKEI L >T myosin A, BRETHR LY, LRELMERCER TR
SABRBOEERES, 2%k~ 100cc [ERE LTHOEABERYETE LT myosin
;L. ZORIBHEIROINC myosin DR E T, MWL EoErEHT
bDThHD. ¥, BRAXFB L LAERTIE myosin ARBFFEM I+ o vHERSE L
myosin B[X (¥ actomyosin # ¥R L35 L FEEIN TV 5.
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1. BERFTYAMEREIRX 75 Dl & O/ EIERY: : ATP 2D EUEBREK 5 0 &k
LTS A vRIRIC X BARERESL 52, %E%2 LEPAGERE"" whEL
THEERE LA, AIBLRB10g B 10% + V) 72 v —AEER 9B ce g BFTCHe s >
1 XL THl TV, 05 HKESEE, MEEEB5. 20 Y 7= — 1 BREHRKC
DUVTEDL ICERAIEE SR, &K%, phosphagen 2 ERT 5. FAdHEDO Y v A
LB D ATP & ribose #ERL TZnd ATP, ADP 8 L. %L ECH
U CRBREN CTREBE Fo%k.
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2. glycogen : BHT30%FMEINEAIKE IN % C InBYARL, 74 =2 — AT TIREL

3. ammonia : 1V 7 = — AFERHY ISV T NESSLEREE ' e U CIHLEE &
L.

4. I W o: Y2 m—AEERMEBKICoVT Hydroquinoney: 'V i CiE E B
L7.

SRR G RONE SR
1. ZEAEEERAIC Y 544 myosinA, B ROZ(L
By W% 25°C ICHE L & E4EIc BAILEY K3k b myosinA, B R&dhi L
CERBYERLCHRX Fig. 1 KRTMths. v AWOMEKRTICAS myosin
BoZ{iy, A, B WXILICFEERERERIRED T OREIK DT A HAICH D2HTIXHAL
T IR 8 R, BILIEHEBEE 2GS T T 2RI T Ry e —Re IR A S
e p, 10 KB O LT 25 B ALCix myosin A, B MR 4SIHITHHL L.
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Fig. 1. Changes in amount of myosin A and myosin B fraction in muscle of

Scomber tapeincephalus which was instant death during storage at 25°C,

MR OBRMBIRIIFEEHOHAN TRBREAAR L D 2 B EICE 5213 AK D
FHRBRI DSV HAARDNL., Z0—HE L TRERE O HEAEDHE, MbBRS
% 24 BER T B hICBAICHH S B myosin O—EURYE#ED myosinfibrin
CELT 2HENEL DN, FRAORAKLBEL 2. GHEREET2). WHETH
BECBREAARL D DS, RCIEEETICHECARMRICHLT DR L oTw
%. AL OFEHREMIC L AEMIETOBRHERE LSBT TRA L EBOHEE Y =
TE MO,

I. =1 AEERSHEOFRERE(L
24 A% 18°CITKE L, ERA L WHIEA & CRERBREIC & b RS Hoin
KB R RIE L ity Fig, 2~5 WRT. ZHOMPYRED UL, (1) B
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Fig.2. Changes in amount of acid soluble_tcltal-P_
and true inorg-P in the muscle of carp

during storage at 18°C,
instant death
............... death in agony

(to apply from Fig. 2 to Fig.5)
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Fig. 3. Changes in amount of ATP. ADP and
phosphagen in muscle of carp during
storage at 18°C.
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Fig, 4. Changes in amount of lactic acid and
glycogen in muscle of carp during storage
at 18°C.
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Fig. 5. Changes in amount of ammonia in muscle

of carp during storage

at 18°C.
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Table 1 Changes in amount of glycolytic products by death conditions and kinds of fish(mg%)

Sample Mackerel Horse-mackerel

Scomber tapeincephalus Decapterus muroadsi
Killed Died by Died by Died by Died after

Treatment | instantly by | electric electric st ruggling

decapitation| shocks * | struggling shocks *

Total-P 334 356 356 322 360
True-inorg. -P| 191 207 162 168 211
Phosphagen 3.7 1.6 1.6 1.6 1.4
ATP 38.5 3.2 3.2 — 58
ADP . 3.8 3.8 —_ 34
Glycogen 65.5 48.6 72.0 66.6 27.3
Lactic acid 350 312 388 462 . 293
Ammonia 14 26 14,5 27 16

* Condition of electric shock

electric current : direct current
electric force :
distance of pole :
electrified time :

420V., 0.5 A,
45 cm.
72 sec.
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[V. myosin [X & fiRsBI 545 & DRILR

RS & R OBIRICSH B myosin K& ATP :OBME(LY 3L, FEEEL H ATP
AT B myosin KWL, —CHEERT & ATP 24T 55
myosin K3 MERE L CEKE WML TAEALRE LR, R0 m < & ® myosin X
BREVFERAE T I 5 RE LD LBE I B2 RT3 O T, fEoTs DFEER
L VEDBIC myosin ROFERIHE( L ERT B ICIEMRATT- < S MEL 5525, ATP
DL FCHAOEEIETTHE L LV EL T, HAOHEE, K> REBEC
L OB HERT SR EL bRA,. XEESL in vitro OFRRC K\ TEE
LEMOBEIBEET HHIC L b myosin KaVREE(LT STALIC myosin EixAK
HICOHABREREL b 3ERROER LS VB LI LITERLTV-5, MIEER
T3\ T phosphagen DRI HFD B HHL, myosin I LB ATP D4R
¥ Tl % ADP % phosphagen »UHER(LLC ATP LT ARKIENEL bR, FDRERE
b—y THOUrS ORBRFERTEFEER L » 2BHOME T ATP BAROEMEIX
HERHISRIL 2 Dte. ZED RV TRBHT 5. e IFEESTHICESh D B
ko myosin BoZE kX ATP i phosphagen B4 L & DB ENSHD LD
L @bis. X myosin 3 ATPase fEFiD#IC AMP o desaminase #£f° %4
BIL D, FEOWA b COBRRIGORTA AL SR, Thst ammonia D—HR
WFLis v B HATREM D S E X b b, myosin DA T 5 Hikk /e MEEREE AR EEL
DEEBIC I s ZEME THER SN, XEh s il 5 EEY AT 50 TR MRE T
L5FETHB.

= *J

g, snTY, THSERBEL, BER O ERIE, BRIER LDIBARICOVT
myosin KRUEERESHEOERK TV, BIERUIIFEERBEERLSC L 2By ED
BHELLEZBEL, myosin R ENEOMEBI R LY MTLE. FoiRIx
Fig.1—5, Tabel 1 12", EHTHhITKDOmML TH 5.

1) BAILEY KL > THBEL 7 myosin A, B MR OBEEETIC L 5 BHELI
i FEERRE RN & ST L, FERBEES T OFEE: 8 B B i R /e —RE R RSN
DIEE 2 3 5 A1 10 BEEE 0D LT 20~25 B R Ic 445, FoB LTI
FaA LEROEAE R L, SXFEEFHRICH T myosin R OSFAMERESE & b ENT
ML, REZELICE myosin OEMZCERIEEL BRYETHH D L L.

2) FHAATP OELRR & BT ESE TR 218« —3 L, B2 myosin o—EsiyiEino
Fsff: ammonia HMEIE A—BLTHY, OHITEEONELE(OEELRM 1%y
Lhb.

3) ERFEIERACILUMEERA A F L, FLEH KT Phosphagen, ATP,
ADP, glycogen <, fEEEE, B2 S\ .. SEOEHIEARNDOMERSITERIE L
FIfRE ThO7.

H D ICER A AR RERIC B U AR o 7o A E AEER B R O M & & f o7 i
BAEN HEEKIRE L BB & HHIBRIIE o BAEB R OKZHEMN Z L T HD
FR e TREDEBERT 5.
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Summary

In this paper we dealt with the post mortém changes in the appearent
amount of myosin fraction and some glycolytic products in fish muscles by
death conditions and following times its death.

The sample, carp (Cyprinus carpio), horse-mackerel (Decc_zpters muroadsi)
and mackerel (Scomber tapeincephalus) were divided into three different killing
grups, the one was instant death which was killed cutting head off immediat-
é]y after the catch., The second grup of fish was death in agony which was
death after struggling for several minutes on floor board, and the last grup
was died by electric shocks,

The results were éummarized in Fig, 1~5 and Table 1, the phenomena
were observed as follows,

1) The longer becomes the lapse of time after its death the less becomes the
amount of myosin-fraction, and after being kept for 20~25 hours at 25°C its
trace fades away entirely. .

2) Temporal increasing of myosin fraction, disappearing of ATP, and death
rigor-finish take place almost simultaneously ; in case of the fish meat kept at
25°C occurring about 8 hours after its death,

3) The changing mode of the amount of glycolytic products in muscle, except
that of glycogen, keeps nearly same state throughout the above mentioned
dying conditions, but the breakdown - rate of ATP and Phosphagen is more
early at the muscle of the instant death-fish than at that of the gradual death-
fish, while no difference in the changing tendency is observed bétween instant

death-fish and electric shock one.
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