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Studies on the Life of the Pacific Saury, Cololabis saira (Brevoort).
II. Aggregative characteristics of adult of the

spring-spawning population.

Takashi Kosavasni, Makoto Wako, and Masaji Narro¥¥
(Hokkaido Central Fisheries Experimental Station)
#¥(Hokkaido Kushiro Fisheries Experimental Station)

In the previous paper, we pointed out hypothetically the presence of two different populations
as a spring-spawning and an autumn-spawning populations in the northwestern Pacific Ocean west-
ward of 170°E.

Nine years data from 1959 to 1967, show that there are two distinct groups in adult fishes
of the autumn-spawning population during the feeding period, and among these migrating fish, males
and females are represented in approximately equal number, but on entering the pre-spawning pha-
se, the males and females became separated each other at this stage, and tend to be dispersed into
small groups.

In the present paper, we have an oppotunity to propose some suggestions about the aggrega-
tive characteristics of the spring-spawning population of the pacific saury. That is to say, in the
post-young stage, they migrate toward north along the inshore area in some small groups. However,
they have already reach to the adult stage at latest up to the feeding period, and they widely dis-
tributed in relatively high density at entering of this period. In general, they are most concentrated
near the center of their distributional range.

These migration pattern are quite consistent from year to year, and represent the characteristic
aggregative behaviour of the young stage and the feeding groups. The movements described above
are reflected by the facts that among the southward moving feeding fish, those at the center of

abundance exhibit high condition factors, are relatively small length.
F L » &

FY=h, WD, EXT, FRBULOL0A, F0X3RBTEAETEY, vz eBinhicd
Hice, H1# ChHEd, 1968) T, 170 BELAEOKPFIHRIC 2 i+ 5% v =ic oW Tl s h L &
EEROZOORMED 5 b, FIECKT DHAOKELELR Lic, LR, Wit = o s asic ik
LTLE 5 0ix, Rilf - Bk < - T, BHHCHBHOBFES BT 50 Th B LW b Lis,

* WAES A5




2 M- o - B

Z OWEL, ] Hics] o0 A HRENOKIC oW T, FDETFHoNELRAIC L b2 B
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Table | Number of specimens observed. HOKKAIDO
‘Year = Feeding group
1959 3 2 9 12"
1960 2 6 1
1961 4 0 3
HONSYU 40"
1962 8 &6 5
Kamaisi
1963 215 Kesennuma
Isinomaki
1964 1 8 4 Siogama e
1965 370 ‘
1966 3 ody 7 Nakaminato
F36*
1967 3 B9

L' e T

Fig.! The ports of specimens landed.
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Fig.3 Seasonal variations in catches of

saury of different sizes.

BEE LT, FRUTASEINE Ui, 72720, Zofkic L3 &, hialis bR H~o B,
AR E hRHRF 0L RIS TR~ OBTRE & 4 <R U % 0T, = oEZYfticounT
i, 4t TR thofiHe ] oo T 588 CRERCHED Th- by,

e, HED SEIEI~OBTIC ST L | & MRS, SIEE RO FHEL) LA L 72 (Fig.
4), Thbb, 11 AU/ 5 &, IR REL EERIICBT LW 2303 bR 52, FEhefk
CLTHRBE, 0.58LITFA50% LA LR HHTWEZ E5, HECETSMAENKT O $ 04 CHEMY



4 W - B4 Jo - PIEkBGE

i o ey - k{.’iEELfCo
Isds, BEPHOHEREERCY ., T, 2¥0 X ) il
1T ZH#U Tiobb, WA L HRfr D7 (e
b | S TEADAT L AMRIC 7 2 b, —ISEEDREH
TEARLI12A 108 TE L, 212, IPREROSE
ME LRz 2 TEEAATFO&MET, 196146312 A
; 5H, 19624F11 10 A 22 H, 19634Ei3 11 A 19 H, 1964
- S| R ABAET LA fERT A Lot MRk ho
= 2, CRHHOEE 12 A 10 H £ Tic 2gic SRR RE L
TR« BT T5 6052812 F 2 bhlkkbD
T, @ OEELRE, S THEMAME LTI Hr -1

A E bk E i X b, B4 hREROEHMIZ
DWW, ZOBCHET AL oXRMERFFE L, Lol
v | R, £ X5 nKABERRTICOWT, ZTT
SR | GEGMBEE BT, MR BT ko 2
] 2 SoflfinbAHL, FhicEE BHE REOXR
A 7 IR % (P L BRAT L 72,

501

100203110209';3 KR ELEER
[1f

1
Nev. Dec.

1.0~3.0 > 3.0 1 4 % & K

Fig.4 Seasonal change of ovary in spring BEEMEGEL R T L0 L LT, O L8 kR

spawning saury ¥ HvcilicHb L (Fig.5),

CORIC LB E, FELTGEERGUHSHERIBEY, 147 EUAOREEREKIC AL TV 5 C & Aibh
0% RECIGBELTROIS Z L3, SHohOHnRGHAMCERLL THT, AL T<{fk-Tw
BrLETHD,

Wiz, AR QMBI E bR BB L, 19604E, 624, 67 fRiddrik 41 ELUEOEHIFE i i oA
WEEIRA R - T T, FhUBTI, SAREASEE NS GEEYRLTE Y, 19594, '634F, 64
4E, 65 SR SEEH A i o VGBS R Sk, 1961 4, 66 EIEHTR AV B RISV T R
P—BLCEHVEERRLGRB VL5, FRI-TELELREMERL TV B, LitdisT, HER
MEVOEENETHE, ThPETLTEME  BRFSVCTLEERES b LV O REIIE vy, [
Bz Lisithidie b oix, B URBB M REOL 5 hBWE LBz THEVWHIZETH-T, TO
HEXYH LT EIC, HOBBOEFLH S Liehib, fEEEchT020 T 5 HfEED MBI
T D EenchiBdic s\ TE baiiThiie by,

LIAT, FADEBEOKE MMM RS &, b KEVOIL19594E, 614, 674, pIvoik
1960 42, '644F, '664F, Fohfiln 1962 4E, '634F, 65 4ETH B,

ek, oy, AEX D LRFBEL L ARG onRBRB, ZOZ LiL, O [HER] ¥l
—oDFLENLLTEBLTVW A0 TR, FONMIE L b EANLNRTHS TR 2L 2hHE
ERTVWAHAZERFBLTWALEL RS,

2 % 24

HeLHEDBAFRIL, ROHABMEEMS LTHEELEHID & 5D TV B, & TR, MHESETHERXE-
Fo R L (Fig.6),

ZORIT X B &, KO EMEEED 40~602% OB TRIERKTHE, O Lk, ZOBMICE-TH
HEOABHERC LA ARG Enb, BEVIE, [ UAEFRETHFELTVWAZ EERL TV 5,



v = OETFICBT AR (B 1H)

q5 4"
HOKKAIDO 1959
42
10"
38"
L 36
142° 141" G 1487 150 152 154°

._"3~:i‘,‘:3-3."90=m0

] 41,000 0~3,000 FTi’-.:?:@-:“.:
Fig.5-1 Average catch per hoist stick held dip nets in fishing areas during the feeding

l: ‘) NO, sample

period.
HOKKAIDO =
1960
42
bao®
38°
36°
142° 144 146° 148" 150° 152" 154°



6

AT A - PR

HOKKAIDO

/ & 1961

KINKASAN

42°

142° 1447 1467 148° 150° 152° 1547

E 447
HOKKAIDO 1962
Kusiro 7 I

4 b Lyor

F40°

F38°

rag”

142° 144° 146° ) 118" 1507 ' l"\.ﬂ 1547 '

Fiq.5-4



v = ORI T APgE GE T

M

HOKKATDO o 1963
42°
10°
a8°
36*

142° 144° 146° 118" 150 152 154

Fig.5-5

o R 4
HOKKAIDO & 1964 _
42
b4o*
38°
36°

142° 144° 116" 148° 1500 152" 154°

Fig.5-6

7



8

AbEE - fo - NEREGR

HOKKAIDO 1965 _

1427 1447 1467 148" 1507 152° ' 154°

40°

HOKKAIDO

K o 1966

KINKASAN'.,

40"

38"

F36°

142° 144° 146° 148° 150° 152" 1547



v =G T AEFR (G T H)

HOKKAIDO

7

-~

Fig.6-1

i 2 .
" N T i
te) NO, sample T+F fn

Sex ratios in different fishing areas during the feeding period.

150° 152" 150°
HOKKAIDO 44"
195
12
-40'
KINKASANE

38"

F36°

142" e 16 148° 150" 152" 54°

40°

367

9



10

EE - BE D - NERBGR

Ty
G
JHOKKAIDO / 2 1960
(V\/_\C Erimu 4
42
by
KINKASAN
5
36"
150° 152° 154°
HOKKAIDO & 1961
4z
F 407
a5
b3
142° 144° 146° 148" 150° 152° I

Fig.6-3



v OgiEIc BT A GET#H) 11

1962
HOKKAIDO b

Kusiro

107

36"

142° 144" 146" 148° 150° 152° 154°

HOKKALDO

44°
/ @ 1963

Kusira

e

KINKASAN

a8

bage

46

14z’ L1 11" 115" 150" 15 157"
Fig,6-5



12

R AR fo - NERBGE

KINKASAN|

1964

407

F 36°

Fig.6-6

148°

150°

152°

HOKKALIDO

1465

Fan®

142 144° RS

152°



#v =04 ECT AR G 1) 13

1966
HOKKAIDO

Kusiro

Fas

14z° 144° 146" 118° 150°  152° .154°

1967 41"

HOKKAIDO

KINKASAN

38

148° 150° 152



4 B o kRS

3 #h

SO (Fig.7) 1L a &, MEnEROIEERI ST 0.58 L FORMNTH 2, 1959 4¢, 60 4,
'6LAE, 654, 66 HAL IO MM CIRMAREL 0.58 L DL = A E SR BHo e (BT & iERER o
RRTRS L, IRAERMD & BT <, MM ERKTH B0, FHEAREL T
ST, WIEMIMEL, MHEIAFLEAARbnS, & HUTIPRORFT & LT, BEOfEb R,
& HEDPIRIC B bR B S Lz 2R LT B,

4 B W B

oM (Fig.8) wkak, IMEOKEIC2o00BrRbhs, Tibb, MM mHOILHs:
IE - T TR T % D3 1959 4, '604E, '614E, '624E, '644F, '664F, '6T4E, = Oikd A
1963 4%, '65ETHh B, ZhiFMHEEEL ONFTRS &, I AERGE DR & = AW L L,
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Fishing Grounds and Some Biological Observations
of Shrimps off Ishikari Bay, Hokkaido.

lori Konma, Takashi Yorita & Tatsuji Ueno
(Hokkaido Central Fisheries Experimental Station)

An experimental fishing for pink (Pandalus borealis Krover) and humpback (Pandalus
hypsinotus Branpr) shrimps carried out by means of shrimp-traps of some commercial shrimp fishing
boats and an our research hoat “Kinsei-maru”, from August to October, 1966, in off-shore area of
Ishikari Bay.

In this investigation, we intended firstly to know how the fishermen have used those fishing
grounds, and also the distributional range, density and some required important environmental con-
ditions of those shrimps in each developmental stages as well as in life cycles. Age, growth and
some other biological aspects were also observed.

Results obtained were summarized as follow :

1). The highest density of pink shrimp was found in a 500m layer in where the bottom tem-
perature were from 0.4 to 0.5°C, and tho bottom salinities from 34.05 to 34. 06%;. On the other hand,
humpback shrimp was mostly distributed in shallower area less than 300m in where the bottom tempe-
rature were from 1.0 to 1.5°C, and the bottom salinity was always more than 34. 05%, respectively.

2). Concerning with age, growth and the number of times of spawning in pink shrimp, simila-
results with those reported by Kurara (1957) were observed.

3). Depending upon the difference of developmental stages and life cycles of pink shrimp,
the fishing efficiency of traps for each one are also different.

4). By species as well as by each developmental stage and life cycle of the same species, pecuria-
rities for their habitats were observed, and the distributional density looks like connect with the
flowing of water-masses.

5). As far as pink shrimp is concerned, as many unexploited fishing grounds were found in
the deep-water region off Ishikari Bay, it is considered that there is a room for develoment of this
fishery, But, the catches of humpack shrimp are much decreasing, therefore it seems to be their po-
pulation is in a serious condition quantitatively.

* L # &

WM 40 £ 2 Hic, BRABIRO = € OB & B0 FIFRBIC L TBILA B A, FRbICDLT
ARIRIREN D, RERMELIBLR -1, S (1950, 1951, 1952) OZFHC I i
i, BUEWOFAET, F¥~=t (Pandalus hypsinotus Branpt) bk a 27 h=y (P. borealis)

* WUES A60




HSiho=vofiE LR 31

D bRED, AL EEANT LR ER T o), B LOGREEESN b TRV, L L
Wi H 7t a 5, Py == EAKEE250m ¢ Huig, kY a 27 H = EGL 250m A B 600m <& U E T
L, MAORRLL 2 840 mOEHIC § = EAED LR TV B, ME (1967) 13 by ==EiL20T,
SO L ORFFEME COL O LA—RHKECBT LRI R 2 2 &, SR EIFlEARG L, R
OEEN AT B A, RAEFc i 3 LIEBAFCE b, K 200ma: 5 00mofiflicv b, LT3,
WEL LB =2 TibhTuw 52, EEHCHEB LTS5 Ly,

TR0 AL SRl LI OB S22, ERoMAYEEC, HREEAIHEHO F Y= bhy 2T H
=V &, ThooFIRRE L, FEEEM - AT & oamiEe, Mg, AR o —H2ns
2T TD IS, SR - R, FOMo4 YA B 5 LB LT

COFFICY D, = Eh THAME 3 EER LM T ATAOEIGH, BRIl R 1ol &, dUKIT o P ES
HECEAHEDOY LI She, RBMEEAO BRI LE I B RRER 72250 7o C R BRI
S LB ST s Th 5,

MEOHELER

BRSO RO = s T i o B & S fob, SR 7 E g, 8 A LA s TR
b, B 65 FLHHC oW T E D RE L, 9 A 7B L 12 Qicil e L, = © ol m &+ v
227 A= € ORRARAE ML, 100, FhicoiiBrElL, SEMEOITHGzi5THSH
RYaz7 = ERELHIC, Py ERREIRIC & b BT, Fh b 00 e &R R D
foab, GG G R AL TIA Lo AR, KTE 200m 255 730m i) 11 34 FER R 1175y, o fd
BB EET OB L G LKD), Bl =nthh, WEoBBEIXOES I ThHE,

P SOPELC, 1 X 32em, LGRS 50cm, F i E R 70cm, 9 H 12 i ($50i7 &R £ © 0B X13.240.06
mm), = EDA Y LR LA 2 7, Ol OB 8 em i = & oiF =& JF A, 7 AR Ok
E3.5m e i3 5 7 A RIRI0mM, O b1k 2 o TG0, M c b oiiic s TR 7 v b — kit

WHE LT D Avic Bl SEAOEIEETORCERECHS Ko LIt LB, LA
KU F 0BG, REEEI R RO Tl T 5 @0, H¥EKENAE R s E Xis bk

£ RN 3 W) §
H

Fig. 1 Map of commercial shrimp fishing:grounds and research stations.
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Table |. Informations obtaines from the commercial shrimp fishing boats.
Average catch for 50 traps (kg)
. Number of
Section No. Depth (m) operations | Pink shrimp :—kl.‘v.;?;i;‘);)ack Octopus Top-shells
% 304-a,c
440~550 18 o2 0.0 4.7 11.6
311-a .
312-a 250~270 3 1:7 6.0 14 =
316-c 250
22 17 4.5 17 14
321-b 340

* In a layer shallower than 320-350 m, fishing of humpback was reported, and also, another kind
shrimp (Pandalopsis Japonica Braas) looks like comparatively abundant in the depth about
like 120 m, or more.

Table 2. Some actual fishing data taken on the decks of commercial
shrimp fishing boats,

Depth (m) 227~258 258~273 273~303 311 515 Total
Section No. 312-a 312-a 312-a 312-a 304-c¢
Date Sept. 12 Sept. 7 Sept. 12 Sept. 12 Sept. 7
Number of traps 26 30 39 13 26
) } 56 ] i ]
223 469 147 284 1,265
5 g 86
-E fo 16 5 71 67 107 266
fn 27 9 112 31 141 320
E Total 266 156 652 245 532 1, 851
[2]
E) X 106 199 141 51 0 497
e ¢ 1 1 2 0 0 4
'g& 90 9 2 2 0 14
T fn 0 1 1 2 0 4
Total 108 210 146 55 0 519

X: Young stage (including some males)
% : Male (includings some youngs)

¢ : Transition stage

20 : Ovigerous female
2n : Unovigerous female



Table 3. Results of experimental shrimp fishing by a research boat “Kinsei-maru”,

Staitio # B c D E F G i ma®l 1 J K | Total
— 43°-22 .2 43°-23 .2 43°-26' .6 43°-307.0| 43°-237 .4 43°-25/.4 43°-28. 4| 43°-23'. 8| 43°-23".8 430327 4| 430-34'. 4] 4303075
cation
140°-417.9140°-41" . 6140°-39’ . 0[140°-39" . 6,140°-41" . 2,140°-40’. 9[140°-33’. 1/140° -36". 7[140°-367. 7[140°~37". 5|140°-47". 2/140°-49". 6
Date set traps Oct.7 Oct.7 Oct.8 Oct.11 Oct.11 Oct.12 Oct.12 Oct.17 Oct.17 Oct.21 Oct.23 Oct.23
gg;es pulled-up Oct.11 Oct.8  Oct.l1 Oct.12 Oct.12]  Oct17)  Oct.21l  Oct.23)  Oct.23] Oct.23]  Oct.25] Oct.25
Days left traps 4 1 3 1 1 5 9 6 6 2 2 2
Depth (m) 240-300,  330-420 560! 690,  380-480 480500! 540-730 188-195 195-200 730| 564-586  465-484
Bottom 5]
temperairepe) | 515  1.240.6 0.4 0.3  0.8-0.5 0.5 0.4-0.3] 5.2-5.0| 5.0-4.8 0.3 0.4 0.5
Bottom V| 3408 3408 3406 3406 34.06  34.06  34.06)  34.09]  34.08  34.06  34.06  34.06
Salinity (%) - - - . - - . . . - - 3
“Number 2
m i 47 47 50 50 48 49 50 2 18 50 49 48 532
|
A0 168 136 276 196 134 134 327 o[ 21 130 353 87 1,962
@ (43) (75) (92) (138) (46) (49) | (79) (12) (65) (286) (44)| (929)
al B 191 125 472 150 36 278, 353 0 0 136 200 214 2,155
E1E| 20 55 34 165 9 27 208 46 0 0 3 93 31 671
[3]
3 on 88 103 384 212 92‘ 375 310 0 0 140 330 673| 2,707
Total 502 398 1,297 566 289 994 1,036 0 21 409 976, 1,004/ 7,495
Blumpbect SSJ 0 o‘ o‘ 1 0 0[ 111[ 139 0| 0‘ 05 336

1) Estimated from Table 5.

2) Traps which octopuses enterd have not shrimps, therefore, those traps were omitted from the counting together with broken ones,

3) Experimental fishings were taken at a place depth between 188 and 200 m, but the pink shrimp never found from the shallower part
than 195m, so we separated here this station into two parts,

4) Figures within the parenthesis show the number of individuals with the carapace length less than 22mm,

B 7T oA = QigET

£e
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B 250m 2 B 550 M TOKVHEHTHEL TL B0k L, JUiR 250m 215 350m ¥ TORLFIIHTHE
LT (1. MEFORMLRILE # 1 X0 L F b T 213-316- 321 X OHR VGBI T ==k
FfhicL, 2a®rvar7 A=k oRBEYRL, TV A (£ 29y 7ORBRIS T, Hflidi=
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Table 4. Carapace length composition,

Name of species Pink Humpback
Source of samples Commercial boats Kinsei-maru Kinsei-maru
Term of researches Sept.7, Sept.12 Oct.8 - Oct.25 Oct.11-Oct.23
Stages 5-9] %0 | en |6-9| ¢ 20| o0 | X ¥ 20
HNusbee:of 1150 250 204 | 2348 557 400 | 1302 296 1
individuals
9.5mm - - = - - - - 1 -
10.5 - - - - - - - 2 -
11.5 - - - - - - - 2 =
e 12.5 = - — 1 - = = 5 .
[=]4]
E 13.5 - - - 1 ~ - - N i
-
g 14.5 1 - = k = N S _ =
£
8 15.5 - - - 4 - - - - ?
E 16.5 8 - - 18 = = . _ _
£ 17.5 13 - = 41 = o = N -
= 18.5 27 - . 78 - o - . .
g 19.5 47 - - 115 - - - 5 -~
U
g 20.5 84 = - 125 = = = 9 s
oy 21.5 71 - = 106 = = - 28| -
= 22.5 94 - - 149 3 58 -
= 23.5 169 - 1| 309 44 4 2| 8| -
£ 24.5 269 2 6| 480 | 120 40 19 58| -
g 25.5 222 57 15 528 211 90 96 30 =
: 26.5 117 56 53 | 312 133 91 299 5 -
I 27.5 19 47 83 56 28 70 | 338 2| -
- 28.5 o| 36| 74| 18| 12| 6| 260 gl =
g 29.5 - 17 31 7 6 25 | 173 2| -
[+]
e 30.5 - 10 21 - - 11 80 1 -
O
31.5 - 2 9 - - 1 26 1 =
32.5 - - 1 - - 2 6 B -
33.5 - - - = - - 2 2 -
41.5 - - - - - - - - 1

1) Among the specimens in the left colum, a part of them which with externally distinguishable
ovary is separated in this colum,
2) Specimens with the carapace length more than 28.5mm are regarded as males,



Table 5. Results of oceanographic observation by a research hoat “ Kinsei-maru.”

Station No. 1 2 3 4 5 6 7 8 9 10
Location N 43°-21/.0 | 43°-22".5 | 43°-24’.3 | 43°-27".4 | 43°-32".6 | 43°-33%.1 | 43°-337.9 | 43°-33°.9 | 43°-33.8 | 43°-33".9

E 140°-43".2 | 140°-42.5 | 140°-41".5 | 140°-40".5 | 140°-37".2 | 140°-46'.6 | 140°-49".7 | 140°-51’.4 | 140°-57".0 | 140°-52".7
Date and hour Oct.24.07 | Oct.24.08 | Oct.24.08 | Oct.24.09 | Oct.24.10 | Oct.24.11 | Oct.24.12 | Oct.24.13 | Oct.24.14 | Oct.24.14
Weather BC BC BC BC BC BC BC BC BC C
At ‘E”%§§§a‘“’° 13.0 12.6 13.0 14.6 14.4 12.0 12.2 12.0 14.3 13.6
Wind direction SW SW SW SW w WNW S S S S
Wind force 3 3 2 1 1 1 1 1 1
Depth (m) 110 216 435 565 ca 700 570 470 320 110 160
Water temperature
(T) and T o e o g Il @ g s | P 5 Il T 8 | fp gl & s | T s | s
salinity (S) Co | (%)

0 17.2 (34.003( 16.8 [34.010| 16.8 (34.014| 16.9 [33.977| 17.3 [34.012 17.2 |34.065 17.5 [34.002) 17.0 [34.031| 17.2 |34.004

50 17. 30133 999 15.27.34. 051

75 14.14/34.195 10.71/34. 247| 10. 66(34. 243

100 8.52 9.03 [34.208 8.82134. 208 9.08[34. 217
jg 150 6.23 [34.120 5.71(34.105 5.48/34. 106
" 200 4.77 |34.084] 4. 64/34.080 3. 68(34. 067
-7}
E? 300 4.46/34.051| 1.26[34. 052 1.2834.040 1.36/34.054| 1.4034.053

400 0.7234. 055 0.7534.055 0.71/34.049, 0. 69/34. 054

500 0.40/34.057 0.4934.056/ 0.37/34.053 0.53/34.058

600 (550m) 0.4234.058)  (550m) (450m)

700 0. 31/34. 059

HF T E oA = Quidih

414
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Lal, 250m <Buvich w3 (RS HEERITO L 0% 0) »b, ko TR b4aRTx 2, SiEm
A LT, HEHCHERRI  TORFREO O, B2 5 PRK BRI F et h EET 5 L g
Ehd, 400m FiEC FEOEVTHS2H L0, ZoBRIAHTES, LT L, BH (1953) O
5 SRR O X AROFIET X B 0h Lamhic o,

(5) = DHH

O TEEICAIMEDCHBDIL, P r==Elhyva27H=EThHY, CORMERr FETHZE
LOMTH LMD, TOBIHERTREEEL VB LY,

b= R OB B AT, = IEECHSFIH SR, Stk s hEMlo 312 - 316 - 321
PPl [ <, PRI ARG 2%, RGP T 4 50 20 29 b 4.5~6.0kg T, WAF 35 420405020 kg U1 E, 1967) &
gL, 1/3 7w L /4 Ui, PR EK T, HH o $ 0280 iy ot 5 (235,
BAR) 2, ZoMESARECERICLRA TS BT, BGERERORD L 52 e T, SENCEE
FTRERECHD ERBNL,

Ry 227 A= ENRERSHF D WS R Ich 5 o1, 400m R To®E (B mEINC) 255 ¢ s
LB, L, AL, 550m <h\E T L, MEMCFIHELEL, FhECEEIETS
HlEFZ RS, EERFIHOER AR IR TW 20T, BRMCHEET B, Tl 5,

LIAHT, ABFBEESLEBRMZ 212, I ToOBIERIEL 20T, SEOMELED LETRL S0
B TE e\,

E #1

1 FERT4LEE8 Adh 10 Hiehld, ANEHT= UM LY, hy 327 A=k b r~=C2 &L
125

2 kv 227 H =K 500m &, KilL0.4~0.5°C, il 34.05~34.06% i ik b i\ - HETHA L,
b ¥ == EE 200m BlE, 1.0~1.5°C BLE, 34.05% Bl e AR LT 7,

3 vy =27 h=COFE - R, ERERCoWT, A (1957) & KENRORY E,

4 ka7 H=COREER - ERAMSARLES L, TRERCT 5 Z ORI L R 5,

5 M &b, TIHBHEM - £ERAC LD, LRARCERS Y, SRORELARORE & M+
551,

6 &y =227 H= CRHERERCRFAERSEL S 0, EERRGA, Py~ CREEMA L, BT~
ERBhHBEELLRD,
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X ik

I 7 (1967) : BB LIPE Ak v = 2 7 =, WEF1 36~40 fREEHER, bl B v e a i
W R ARG E, LKL

B MR (1967) - JLEH AR v ~=E, AL

NS (R -k #E (1968) i kw2 2 T A=ER=EnI0MECIEE BEC 2T, A (9)

BH O (957 WEMNC kY sk y 227 A= E048E, dLRKEAH 14 @)

EE EE (1953) ¢ AAdEOMICE T GERTHOMRE 1], dbakird (7)

KiE FEF - ETH AL - fil2 4 (1954) @z ORERRRC ST, dbkE (v kD

ik HES - =B WS (1950) : b P AR S AW, LA AEEERERERRS, F1#

. (1951) : @ L 2

24 (1952) : [ & 3%
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Studies on the Muscle of Aquatic Animals.
IV. On the relation between various pH values and organic acids

of Nagazuka muscle (Stichaeus grigorjewi Herzenstein),

Kenji Kipa and Kaoru T amoro
(Hokkaido Central Fisheries Experimental Station)

The present experiment has been carried out to elucidate the relation among various pH values
in Nagazuka muscles from the different individuals and their water holding capacities, swelling of
the fish meats. and also between the pI value and the content of Lactic as well as Volatile acids.

The result obtained are summarized as follows:

1) The marked difference was obserbed in pH value from different individuals of Nagazuka
which are in the stage after rigor mortis, and the pH values from fishes caught in Autumn were
more fluctuated than those of Spring, as spreaded over a range from about 6.0 to 6.9. In general,
the water holding capacity decrease together with decreasing of the pH value.

2) The variation found in the pH value of fresh muscle was apparently negative to the amount
of Lactic acid.

3) The reason for an appearance of low pH value found in Nagazuka muscle was mainly due
to the high content of Lactic acid. Those low value may be caused by physiological condition of

fishes, especially based upon their feedings,
i =

FHSH (PFAN) R v=FY (Fvy) LEdcdtilEciiish s 880 5> b T, #FhD
B E SRt h, BT HHLH < EzoBRE LCRARAEShTW5, LivL, & BEEHCHRBEST
X Tk, BEESRRL T BEAcR D BMERE Lofv o A Mbh Tz, I3 FERGCI Mk
L OB CH S htc 7Y AR B OGHT O S TH TR L, SECTD SRS LR, 908
aqﬁmwwfmw%#,ﬁmMmFﬁmﬁﬁfﬁﬁéhtfﬁVﬁ?ﬂﬁbtﬁﬁKE@LT%EK$
-7

= OB F ORI L MR e, REEAEOpH A 6.7 Eh s oic, ZOBONOpHIZ 6.0 55 6.4
L, pH vl % {, HOABIIBAEY L 51, AERAEH T, - olORKEME RE
eh=FakfEa b Th st

*OHAEFS A6l
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COLSIRERINITHE AR 27 7 Y 2 A S h B NS, B AR, oK EolMcoLlsRhD
bod, FRoE®ROME LT, FEHEBE AT LMl o pH (2RI IE i A R4 BE I DU TR
TH -1

WEE 9 A2 5 10 AIchid T, iWCH I X OEMic AT S hizo 7Y # 4 pH liAME  WEOEG 02 E 5
o F-FIREIIC HIBEITHE TR S h AT AR L7 » b R las s hieoT, FoEHEE
MRS h AT O X CHREBO SR - WO pH 0Bl Ao Rkl ik s pH oBHcouwT #H
ASIAER, WA O pHH L AR & OB SR BEY 2 2 L rME Lo T@ET S, - 0ERICY
D4« RIS 7 o 2 BUIREE R A e Bl L L £ 4,

x£ B A &

1 ® ¥

K (9A~10A) &3 (4 8) witH, £, #l#s kORI RIE SR+ 5 Y 2 e &l cllE Lo
ka7 1 v—L L, HAOARYARMCEIZ LR O 22 MK & L3R L THIZc gt L,

2 8 = &

1) K &4 &

ik

2) pH{HoOME

M7 ATREPH # — 2 —TRIEL 1,

3) ﬁ%mgQM%

E,WierB1cK1 %lU&ﬁ@jﬁ%Li')ﬂl‘lﬁtLﬁ_a W7 A7 4 F—fToEiE (R Ch% 2085
BHTHE, #3,000r.p.m T 10 HFHIECHHEL, SEEL-iH B0 BED #HAEH L1,

sk aos=— LI 100

4) AOREONE

100cc HFD> Y v X~ 108 & A, KEnz TKELATew, EBEE# 40 cc Fo3TT, K
B L% 5 AR L EC AT, mILEIC & b, #93,000 1. p. m T 10 pHE0OHE L o8, s
DOEBEERYTC, 20 5HAOKY Y & Lictic, ROBREBXHELTAD L S1Ickb L

OB —— S o 100

5) vz —HEORE

et v 2 —ABEXIE L, B kEviiavc tv&bT,
6)  FLER R NTE "

HFt108 % Friedeman ic X - THIE L 72,

7)  fEFER RO e

PR 20 8 2 KB SRR X b JUE LEERE & LTk,

EBRERLER

I & (9~ 11 B) [CKBIFEhicFHH Y hERAD MR

1) WHEDF IV T

SCHERET 9 A 11 Bl h, KL TRMHCAR Licb o, Wl 2 Rkl L T oo, JEHBIE
DT LT e B REF T & - Too (R RUR 4R 51~55 em, {fH 650~820 8 ofillT, fafks 2Huc
PlEAOSAEREHO DL, BWTKA LGSO 6 RERCH, Ko pH, Bl MRk, K
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T IE Lo A5 1 3 () kR L1,

fafkic X b o pH i 6. 20~6.90 O CH L < flfazs W 6 h, pH 21 6. 45 LI T 0BG AR EE L
TAEHTH D, THHEL S L, Bpictbil & HE S h e, pH (ifias 6. 65 L L@kl G, HEE
DOFFARCR R 5L, BHERS D, Ka LFCBIESh D+ 7Y ol ltuetc, okt
T 5 A TROGHEBC X - TAD HaHET 5 KR T L 2of Rk, Ao pH fE2MEV-FRe &
2 B OB KD T B IS 2 RS i, pH6.20 OF51212% 1 bk X O, pH 6.7, 6.9 0L 3.5 %,
3.0%, LA EAEER, Ko pH OSBRI A e - Fo SRR 2 2B X B i
Ezbhi,

FHAERE D MEH: R Tk pH OfEVGGR & SV AR e it e s - 12,

10 A 6 Bichit A AR LiciB 28 1 £ ) iwmR Lice BEREEZ £ 7T LTu i BLKEIh T,
FoDTHEIL BEFTH - 1o 313 4 5 53~58 cm, £ 830~9708 T, pH fitiAt 6.10 22 & 6. 30 DKL
kb ow T, KR, Ao, FLEEWE L, K5 79.3% 55 82.3% OXEBIn R bH, AD
WEEEK BT pH 6.10 2 12%, pH 6. 313 10% & DfEXE S0 (RAKESTEG LAV Ui, BRKEE L 7225
RO EETIEAKL, BohicAoltds SR A ORIMO R ik L icfE R T pH oy -Gk o
MEER D IR B b, FUEER R JIE L 7-45 543, pH 6. 10 DR T2 528 mg2% T, pH 2\ { e B
CHEGFLEE R AN L, pH 6.30 DU T 382 mg% T - oo

Table 1. Results of chemical analyses on test musucle.
(a)
Sex Body length [Body weight H Moisture | Free water [Volatile acid Quality
) (cm) (8) | () (%) | (mg.9) | o™t
& 52 760 6. 20 79.7 12.0 39.3 | abnormal
8 55 820 6.30 78.7 11.0 33.4 "
& 51 670 6.45 81.4 6.5 ] ”
8 51 650 6. 65 81.7 4.0 - | normal
2 52 750 6.70 81.5 3.5 53.2 ”
e 51 650 6.90 81.4 2.0 30.1 ”
Caught of Abuta-cosst, Sep. 11, 1967.
Nagazuka (Stichaeus grigorjewi) Fresh.
Samples had already been in resolution of rigor.
(b)
Sz Body length [Body weight pH Moisture | Free water Owaril:;lg Lactic acid
(em) () (%) (%) (%) (mg. %)
3 58 970 6.10 82.3 12.0 114 528
2 65 840 6.22 81.2 8.0 138 470
& 53 830 6:2h 79.3 5.5 137 410
g 53 835 6.30 80.3 10.0 136 382

Caught of Abuta-coast, Oct. 6, 1967.

Fresh.

Samples had already been in resolution of rigor.

2) FEEFF Y HToNT

FMC AT Sh, KK 1 P BRI G AR L2z 10 A 26 Bl L oo S I mic e 2t i < fig
WHEEHESh, FvF a7V vy, £RE46omeb 58cem, FES208H5 51,0908 Th- o,
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A 13RO 5 B, i TIE Hin 6 R TIIHERIIS 845 458 Th » 12 AD pH{HIL5.98 225 6.65
DEALEEA R S, pHA 6.25 LT OB EIABTRENO L o2 % , A ikkitks 4l Sl
DR TV AD TRV EHEE X Rz, pHED 6.4 DL LRI EVIEA S D, PICKiEE RS b
HBICHME S 5 AE ORI T 12, KTETERORENC < TR e £ 78.1% 025 79.5% O
FEHTH - 7225 pH Ol £ 2BIFE Vb D 2 E 2 Btz KORG858 T pH ofEL GO
13 EWEAEED LS % S L, pH 23 < Te BT T e { e A AR R B o PR 7Kl L 7= i Jll
S L oo R pH ofE - ikHe Sz o BIE b e a3 sk, fiitoiCHEORE L ET,
B3R U pH € HEGHEA L S h 2%, il SR 0T, IR OREE RIS E O
BB OB ISR L HEE X,

Table 2. Results of chemical analyses on test muscle of various pH.

Swelling

Sex Body length |Body weight pH Moisture white Free water | "¢ o¢ Lactic acid
(cm) ® (%) | value | (%) (%) (mg.2)
) 46 620 | 5.98 79.1 45.3 21.0 115 588. 6
g 54 1,090 | 6.10 78.8 42.7 17.0 118 502. 6
5] 46 620 | 6.12 78.9 39.4 16.0 133 562.0
& 49 655 | 6.15 78.1 44.7 18.0 117 566. 6
e 51 805 | 6.15 78.6 42.6 15.0 114 592, 6
] 46 470 | 6.15 79.1 41.0 18.0 118 589. 8
(] 58 1, 050 6.17 79.5 41.5 17.0 119 629.0
¢ 49 710 6.25 78.9 39.3 11.0 127 312.4
ke 57 910 | 6.40 78.6 38.6 7.0 130 592.8
i 51 725 6. 40 78.9 38.4 9.0 136 535.6
3 46 520 | 6.40 79.2 35.3 6.0 131 357.6
? 49 660 | 6.50 79.1 36.3 9.0 137 396. 8
& 48 660 | 6.65 79.7 33:2 5.0 137 405.2
Caught of Muroran-coast, Oct. 26, 1967. Very fresh Nagazuka.

BB (A L 2Bk i o B A 848 L -5 Tk, pH OEVEIRAEAREN R SR L, [BHEEOKE
W EKRA LWREA L DT, AOfHEY @ETVFEHL, ~vx—aEoficilio pH & otk
WL s ok 5 L FiCR L, v % —FEOERS M EE S - 2 eFbT2, B0 b bT—
Z pH [HOE B 5.98 Tl -~ v # —E Ol 45.3 # L, Ao hTt—FE $258 <, pHA—FS
V6. 65 Tik o~ v & — [EDE 33. 2 28 Bk, BRI pH A By HOJihi~v & — BEOENS <,
PH A T B fE» Tov & —HEOEIVNE e 2 HH A 3 B,

FRM e Es T in fafh o LB L =R o o iz, pH oEVE X AEN A s Th b, pHORVWHT
EWNEGATH LD, EMcBBACHELSRETS - 1ot ~ vz —AEOETRIFIEMCHONE
Wt a o LMK S LR

FURBD 44 ok HobE U 2o g5 9 cir, pH fiEAS 6. 2 LUF fEwGR Tk 629 mg2 7 5> 502. 6 mgZ DA {4
Sh—Ec st b e hias, pH{EGE L pH6.50 LA Lotk kL b fligo &H RS il bhi,

3)  HIRRPES # Y LT

s cla i, AL T2 BB Adic A Licitiia 7 v a7 ) v 7 LTI0/ 12 Hic il
B Utze 3UEHE MRBHOIRIETH » foh’ B BEFCH - foo #iHE H3RCR LTI, AR 4T em b
62 cm, (AL 555g 25 1,350 g OFFTH - f2o PH L 6.07 0 5 6.75 DAL R B h, pH ofEy-fafk
DOHAEETEE L REREYE L, ICHPEMCARRT St ffd L IEFcitn i,
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Hunter White Value

e WAL TT.8 % /> 82.2 % o#Ep R bhi-a —EoBaii
o ° EEoRSF WA/ RN ey
i PR D P71 22 g o0 Bk T LB L 7o S Tk, pH OfEL 6. 07
Oq OFKITIX 15 2 ONHMER AV EEL 7223, pHAVE L b ikit-
“r o THEOBERD I T Y, HihOSE L U HESAE R, ¥
aol : oA OREEORE  pH 2MEV-GURHE SR A i A i S
o R, BORAPESEG & HRL T,
38 8 fEREOSHRA I Lok R pH I & » THRERED
4l o Roh¥, Ao pH L EXRED bR EEL BRI,
o FLEER L pH 21 6.07 3B T2 643mg 20 JI%E & h, pHAE
sl LB - T BRI L, pH6.75 @ Gkttt 280.4 mg
9 %Th 10
a2 10 4 16 Bz glgha & AR L 1= BB ORI A 58 4 3% (a) (b) iom
il Lizs
SR (a) IR AREEEE O ARMB T B - 7oht BEEEIL RIFTH - 12 (D)
6'.1) h'l.Z r.]. 2 nil.u u'.:-: DWFNIEE S S RE T LTt k24 40 cmas 5 63cm,
pH = Value AL 320g 205 1,260 g o FiPHT, A © pH L 6.05 7 & 6.92
Fig. 1 Relation between colour OifhEL Bt KL T79.5% 6 82.7% DD o1
and pH value of meat. M—IEOHEILED b hich - 12,

pH fHA{EL 6,05 2% 6. 20 ORI DK O (0L 18 L TAEN TH - 2228, pH 6.5 LU0 EIHE 5
D, AL LD - T

Table 3. Results of chemical analyses on test muscle of various pH.

“Sex | Body | Body pH | Moisture Free | Swelling | Volatile Lactic
length weight water of meat acid acid

(em) (g) (%) %) (%) (mg.%) (mg.%)
@ 62 1, 350 6.07 79.1 15.0 121 36.1 643.0
) 51 570 6.15 80.9 12.0 129 36.8 419.4
¥ 52 800 6. 20 77.8 14,0 128 27.6 414.6
] 47 555 6.22 81.0 10.5 129 41.1 383.6
] 53 880 6 40 79.8 5.0 145 29.5 360.0
) 58 980 6. 70 82.2 8.0 154 32.9 293.2
g 54 770 6.75 81.8 5.0 157 38.9 288.8
L 55 850 6.75 80.2 4.0 162 27.9 280. 4

Caught of Kushiro-coast, Oct. 12, 1967. Fresh.

iR pH RV GREFTIE 10.5 % L DA 8 bRt s, — B b B S hii@aas pH o5 B
ROBERD I HEIZGRS bhtc, FAOBMORE S pH Oy AL MEMEE b iy sl 2 18 54t

Mo aHhd pH o8-l X% EH SR T BHANED Bhi,

BEIE DR L7z (b) oabbto pH i 6. 45 0 FEERHL 478. 6 mg% T, (a) ® o pH il 6. 450 FLfE 312, 4
mg % L H &\, Fiz(b) OO pH6.78 O FEEENL 272. 2mg % T (a) Wkl pH 6. 78 DRk 336.2
mg % L b binhatc,

FEREL (2) OFAFTIIpH 6.05 O F LS 19. 3mg %2+ & 25. Tmg% T - 125, BEED P2 F L=
B (b)TIX 77.2mg % 0 &5 105, 3mg% DfEA R SR, pH B Es bRt b D E# 2 bhts,
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Table 4. Results of chemical analyses on test muscle of various pH.

(a)
“Sex | Body Body ) pﬁ- Moisture | Free Swelling | Lactic Volatile
length weight water of meat acid acid
L (em) (g) o (%) %) | (%) | (mg.%) | (mg%)
[ 63 1, 260 6.05 82.7 10.5 110 675, 8 70.9
g 53 742 6.18 80. 6 8.0 141 516. 6 25.7
3 52 945 6. 20 79.5 7.0 135 644 4 23.1
? 55 910 6. 45 81.0 5.0 137 312. 4 11.6
3 48 495 6.55 8.1 7.0 131 340.0 26.6
% 50 870 6. 65 82.0 3.0 136 312.4 23.6
2 45 477 6. 70 81.9 7.0 142 250. 8 29.6
+ 60 1, 200 6,78 81.5 3.2 161 336.2 23-8
< 57 820 6.92 82.0 4.0 150 204.6 19.3
(b)
3 40 320 6. 45 79.5 5.0 116 478.6 77.2
2 47 510 6.78 81.3 4.0 133 272.2 105.3

Caught of Kushiro-coast, Oct, 16, 1967.
Table 4 (a) Fresh.
Table 4 (b) Freshness,
F (4 B) ICKBFENIcTH Y HADOHER
ICH 36 X OVEREE 7 4 e 2T

WHEGTAH 120504 A2 R KT Sh KifiC AL 7Y AL v L a7 )y
2L, MELIEEAE5E (@), OICR L. IR KEFE 3 BFEL T, BUR (a) IR T
B, R ) B0 Lo L EESR, LB OKEEh T oo B BIFTH - e 2K, #
B LMOEERAE BIERILTH - 7225 & IS K b) O HERIL 100g 706 245g dd b, WHEMCE
IO & D Tidtey s EHEE T o, FRAHT 4 A 24 RicAkBiF Shic -7y H% 4 F 26 Hic il L
FERPE 6 RCT L, HRAREET CTED THERBIFTH -1, £, HE b hoiglciiiE
ahtcdo L ERCT, JPHEERIT 3g 6 100 g ofBofEELSH - 1o,

W, PIEORFHIAT CETINET &ich - 1285, WHE, PEOE 4 RoWo pH i, 3R
BT, 6.505 7. 10 DFIHTH D, BEHEEBLIRL, BEAENGTOMMET H Y, KOBU 362
oichic Rbhic X s iclisic v pH 2 m Lz b D ich 5 oo

FLERRE 118. 0 mg % 75 448.9 mg % ORI TIE Xh, WO pH H L BB GED bhis,
{044 RoEHoFLEERE 298.6 mg % T, FKOFE} 36 o FIEFLEE & 440. 0 mg% 2 b #) 140 mg % b b/
Mol

BB ARG ORBHIRK 2« L EWEY B b, WCTHBENLSD - 7o PHORKEE, BEEE L REFCHK
oftRBIC Ao L 5 B ELERER LI b0IRiBd bivieh - 1o,

i E TOMERLENS, Ak k5 pH oz fEoR ], HBECIIBERZVWX5THY, 1ol
BfEc X > Th, EicpHfli:odutEdbhinwiorlELBbRI, LL, KOMRABRED
SEHSpH I 6.37 TH H, FOPEM 4 BoFE pH f6.7012~, 0.33 {EL, L7cai- TpH fED
MR X5 LTty k&L bhis,

pH * M OfAM: CiEldd), B e o, pH & FERE, MRBOMFREZUMT 2 AMTE 1 X
LG EOMEBTA T L TH 2 M) b5 IC/R LT,
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Table 5. Results of chemical analyses on test of muscle.

(a)
- gl Free water Swelling of meat Hunter white Lactic acid

(%) , (%) i (mg.%)

6. 62 3.0 198 28. 6 322.6

6. 66 2.0 191 32.1 326. 6

6. 63 2.0 231 28.6 337.0

6.72 ' 3.0 234 28.7 305.6

6.56 ' 2.0 210 27.3 371.6

6.54 3.0 219 28.6 383.0

6. 60 2.0 213 28.9 344.6

6.72 1.5 231 29.3 324.2

6.83 1.0 251 22.3 201.0

6. 64 2.0 215 23.1 314.6

6.72 2.0 245 26.8 305. 6

6.63 3.5 250 30.8 241.6

6.74 1.5 261 27.7 337.4

6.70 2.0 172 36.7 316. 6

6.62 2.5 200 27.4 365.0

6.62 2.5 233 24.6 390. 6

(b)

Sex Body length [Body weight pH Free water Sov;ell]lli;lgt Hunter Lacticacid
(em) ® (%) (%)  ["hite value | (g o)
? 56.5 1,090 6.90 4.2 228 21.4 325.0
2 53.0 8095 7.10 1.0 250 21.8 187.0
& 47.0 530 6.95 2.5 206 25.4 296.2
g 52.0 900 6.62 4.5 177 30.0 306.6
% 53.0 790 6.64 1.0 172 30.7 217.0
) 49.0 890 6. 47 5.95 157 29.0 398.6
2 46.0 560 6.47 5.02 177 36.1 366. 4
3 55.0 875 6.75 2.0 200 26.0 304. 4
2 54,0 1, 100 6. 80 1.5 186 28.8 182.4
& 46.0 640 6.78 1.5 187 29,2 318.2

Caught of Abuta-coast, April, 1968 Nagazuka (Stichaeus grigorjewi)
Table (a) April 12 Sample had already in resolution of rigor,
Table (b) April 21  Freshness.

THYHAD eH LA RAN & OB

WD pH & A Ok & o B A Bk B o T B Lok # 2 Bic 5591 T R L. HRo
PH fEAME 5 I LMK A% <, pH Ofilin i < 7o B0 ft - TR KB A e < 7o B fEfA R
bhd, ZORBFEEC—& pH OEd - BT HEEKD 21 %12 S BA TG pH EN EFE L i
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5 C, 6.4 (T o kTR 10 % LU R L, pH2R P
6.8 Ll Lol Tk iR B E L < Die e b 5 %RE L s
Tuh, SO X 5o pH & g0k R o Rk ic R
Roh, pH OEGEIZEARESME L, Koz Hoigu o
ZENFMBM LT T,

— R ORI OB ok, <A afR s LTRES
EHz ERHMBERTED, pH OEW- +F Y HEOEG L » <K
a5 LTIREYS B, l%r&m pH & #iE® oKt B 00
= oWwT, Wismer Penersen ORFZETIL, [EROMA A Bz i o o
b hPEL, pH A 5.4 75 6.6 OffiAic 0¥, pH OG0k
13 SRR X DA% <, TR O pH & A RV R EE e o0 o
IO pBC L RTH Y, pH OEV-FHMA bIZRER~ A o °
PRI = & DI T B T “w_ o

Free water 25

F+HYhAD eH EBEE ORF

FHY IR R D BRERE L CREE b, S B R B RE
oo p=Fx OBGETRTE KLY fisbhTusa, JEd @ Rushiro © Abuta Muroran
(2pH D&Y AR OB G K LI X - THEOREY Ve Fig. 2 Relation between free water
v s R EE LT R0T, WO pH &R0 BELE 3 Hic i and pH value of meat.
#ILTHR LT

KB Lo B % 100% L LK L#EO M oMREL T
It 5 &, pH Offi 6.0~6.1 O\ BEX WO BEERES | o,
110~120% T% % 3%, pH 23 6.4 {137 T 130~140% 3L, o
pH 24 6.7 LLETI3 150~160% 1= 3% L, WO pHAE 8D
- T HOEAAT S = Ll Ha T, B39 4 &:3@«6\; .
7B 4E L @IERA L L S iR T b Yo% v
7t & X 5ic pH Offins 6.0 20 6 6. 2B EED IR OB K
B Lic X 2o, pHomuwadoMThsd sy, v,
FIhELD, BB, FHY A fﬁg)@ i, pH LA
DI MERRED b, kRORBRTE pH 0> BT
7Y HHRES Y VST CATE LA pH 2 i», Wiy © oo
BATHZ LR E T, ERRAECESH 5 o &k, o
SEOHE bRk ARE X T pHOEVAHYSESFF 52
ﬁiﬂjﬂéf\:o 6.0 6.2 6.4 6.6 6.8 7.0

pH - Value
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Table §. Results

of

HIERECEET B IV

chemical analyses on test muscle,

49

Sex Body length |Body weight pH Moisture Eﬁ;’::}r Free water cs,fwigﬂg Lactic acid
 (cm) (g) (%) value (%) (%) (mg. %)

) 51.0 840 6.58 77.4 25.0 6.0 199 417.0
2 50.0 800 6. 64 78.8 27.2 3.0 195 394.8
£ 51.0 800 6.70 78.8 28.0 4.5 193 232.8
2 45.0 630 6.80 76.7 25.3 3.0 196 175.6
& 53.0 980 6.35 76.8 34.1 7.0 173 448.9
2 50.0 730 6.68 T 23.2 5.0 239 328.0
] 51.0 910 6.70 77.8 25.6 6.5 207 162.3
Ey 49.0 860 6.82 77.8 - 4.0 223 175.6
2 51.0 790 6.75 78.8 19.3 5.0 185 252.3
F 52.0 840 6.78 77.8 24.0 8.0 197 189.4
2 53.0 880 6.55 78.3 21.4 6.0 244 435.0
2 58.0 750 6.72 78.0 25.6 7.0 202 359.6
& 48.5 835 6.79 78.7 22.3 7.8 246 256.0
& 55.5 850 6.80 78.3 20.3 6.2 241 205. 4
¢ 48.0 680 6.72 78.7 26.8 8.0 199 394.0
2 50.0 730 6.87 78.2 20.0 4.5 260 118.0
g 50,0 660 6.75 78.2 211 7.0 234 256.0
2 45.0 560 6.60 78.7 26. 4 9.0 203 394.0
Caught of Haboro-coast, April 24, 1968 Fresh
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CERBREL TV B, %Flﬁi—:*}v:, = A wHGT, BEEME, WP X 5 e pH i, Glycogen &,
ATP-P8aOE » %L, - A © BIHFE T 2 pH fi2% 6.8 225 20°C ic 9 WA © 5.7, 28 MRl
6. 21ZMb L, WREICHEEIE 2 w8 a1, pHEA 5.9 25 6 IR 5.55 12, 20 FERE#Ii 5.7
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IoTHERD= 2L F-DHREINENLTHDERMEL TV 5, 1I|N1Humfm_m T il @ pH Ol
HWRT, YR SFTIL6.3656.64, 7HH VA TIL6.4 55680, Ay + v X7 T1L6.73757.13,
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ffEOFE-4hic X - T © pH L{n%#;ﬁifbhé Z ko < th BH, F—RET LT
pH fHic RV ED LR B Z 213, UEH1 7 >, &%#ﬁ“U/fﬁﬁ@%&}&ﬁ?(th%o4m
Vv rfgAY v £ 70 pH L5 AT~ 7 Bt pH6.7~6.9,4 A~5 AhaNt 7.1~7.3 T, £ 0FEHX
Ttk iE L P S b EII L BIC X5 L @EL TV 5, %ﬁﬂl@ﬁ#i)ﬁﬁ‘ﬁ(ﬁ?%% <, faffiz Glycogen
A% <, EiEMEORBEIFRLED TEBATHB L TFHENRS, ¥7:, N.Tomunson 52 Halibut (e 7 4
) opH ¥ X OEAZH FAOEFHCHET 2H 3 oh T, Bo pHAt? 6.0 F 7203 FREUT B ful @
AEY T, HFEDSR L, polFEEoRRRLIERRICE~EL < $H 5 s, Ao pH & FLEEENE, #
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F# Y # o pH HD EHEZSR & B ok, s X oA, f#RBo s pH oBFEEY Wepicd
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TedIL LB ExHI- 1,
4) ffko R, MRS X ORI X5 Ty, & pHiE oS bRtV L O TH D,

x ik

1) @R f-mG 8 -FEOEH (1964) LKA, 21(12)
2) EWiersickr (1957) : Food Technol., 11,69
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4) T.E.Friepemann et al (1927) : J.Biol. Chem., 73
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6) Mt B (1965) : A3k (3)
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i & & i ok E R BB

b e oo R oK R BB

(Hokkaido Central Fisheries Experimental Station)

b # & v & fi K E R B OB

(Hokkaido Hakodate Fisheries Experimental Station)

b # E o o#l B oKk E K BB

(Hokkaido Kushiro Fisheries Experimental Station)

b W oE v oM A& Kk E R BB
(Hokkaido Abashiri Fisheries Experimental Station)

b ¥ 8 v M oKk E R B Y

(Hokkaido Wakkanai Fisheries Experimental Station)

FAFn 44429 A 25 HHIR
fEf1444£9 A 30 H AT

AxTiTHy
(Yoichi, Hokkaido, Japan)

BRI 1 @ 2
(Yunokawa, Hakodate,
Hokkaido, Japan)

PIEA it H] 16
(Hamacho, Kushiro,
Hokkaido, Japan)

H A T 31
(Masuura, Abashiri,
Hokkaido, Japan)

AT ERAD 5
(Hérai-Dori, Wakkanai.
Hokkaido, Japan)
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