B &
£ K B W

Sci. Rep.
Hokkaido Fish. Exp. St.

b g 58 37 7k PE B Bk Y W

® 9 5

SCIENTIFIC REPORTS

OF

HOKKAIDO FISHERIES EXPERIMENTAL STATION

NO. 9

—————etlp- -0 ————————

tEEBEILXKERRS
(M8 %0 43 & 9 F)

(September, 1968)



b ¥ & Sz ok BE W Bk 5 W

OB -FE R ABEBCA

VY OEFCHT HHE H 1R .
AN R EEO B IO O AP IT D s T v i s 1

T B KB #

Ty a2 THZEN2EMTOHAITIEF HHIT DUNT crrererrrnrrrerr e, 46
EH#T

AL EE = 7T 97 VOB HLODBPEL «v 56
BEfT

HERHEIMTE T L A4 AN E RIS BRI RIZ DU T e, 62

(FEFI4349 1)



SCIENTIFIC REPORTS
OF
HOKKAIDO FISHERIES EXPERIMENTAL STATION

No. 9

CONTENTS

KOBAYASHI, Takashi, WAKO, Makoto and NAITO, Masaji

Studies on the life of the pacific saury, Cololabis saira (Brevoort).
I. Aggregative characteristics of adult of the autumn-spawning

popu]af_ion_ ................................. R S A R S e e w e A e e B e e 1

KOJIMA, Iori and YORITA, Takashi

On the relative efficiency of traps with different mesh sizes

for catching pink shrimp, Pandalus borealis Kroyer. «--eocoveiieceiinn 46

TOMITA, Kyoji

The testis maturation of the abalone, Haliotis discus hannai

Ino, in Rebun Island, Hokkaido, Japan. ---cceceeeiiii .. 56

OKUDA, Yukio

Effects of different additives to prevent unpleasant odors

during storage of squid livers or liver residue...coorevne. 62

(September, 1968)



ALt A EABBME 95 WM43FE9 N 1

=045 FCETA0E OF | #)
BKEThRHEBORADOEA IO T

e B®-EE L P B
(Gl sk EERRE) b o K RER s

Studies on the Life of the Pacific Saury, Cololabis saira (Brevoort).
I. Aggregative characteristics of adult of
the autumn-spawning population.

Takashi KoBayasHr, Makoto Wako and Masaji Narro*

(Hokkaido Central Fisheries Experimental Station)
*(Hokkaido Kushiro Fisheries Experimental Station)

In the northwestern Pacific Ocean westward of 170° E., two different populations of saury have
been distinguished, a spring-spawning population and an autumn-spawning population. Based on nine
vears data collected from 1959 to 1967, the present study was directed toward revealing the life pattern
of the autumn-spawning population in as much detail as possible. In the paper, a hypothesis is developed
concerning the developmental stages as well as yearly life cycle of adult fishes based upon their sexual
development, feeding, migration patterns, nutrition states, etc.

1. On the basis of past studies, we can distinguish four developmental stages:.

a). Egg stage. b). Larval stage. ¢). Young stage. d). Adult stage.

There is an annual cycle of activity during the adult stage, and we can divide it into the
following three phases:

a). Feeding period. b). Pre-spawning period. ¢). Spawning period.

2, Itis concluded that during the feeding period, the saury first migrate to north in offshore
waters and then move southward closer to coast toward fishing areas. Thus, in the feeding period,
there are two groups, one is a northward and the other is a southward moving group. As they move,
south, the feeding fish tend to be widely dispersed and in relatively high density, being most con-
centrated near the center of their distributional range. Among these migrating fish, males and females
are represented in approximately equal number (Fig.7~R8). On entering the pre-spawning phase,
females leave the feeding area first in small groups. Thus, the males and females became separated
each other at this stage (Fig. 11~12).

These migration patterns are quite consistent from year to year, and represent the characteristic
aggre-gative behaviour of the feeding and pre-spawning groups.

3. The movements described above are reflected by the facts that among the southward mo-
ving feeding fish, those at the center of abundance exhibit high condition factors, are relatively
immature and the sexes are represented approximately equally in the population. On the other hand,
toward the fringes of the area, the fish have low condition factors, are more sexually mature. The

sex ratio tends to be one-sided (Fig. 7~10). In the area occupied by the pre-spawning groups, female
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generally predominate, most females in this area have well developed ovaries, but later in the season
occasional groups of females with undeveloped ovaries are found (Fig. 12~13).
Thus, the observed aggregation patterns reflect changes in sexual maturity of the fish.
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On the Relative Etficiency of Traps with Ditferent Mesh
Sizes tor Catching Pink Shrimp, Pandalus borealis Kroyer

Tori KoyMA and Takashi YoriTa

(Hokkaido Central Fisheries Experimental Station)

Experimental fishing for pink shrimps was conducted in Ishikari Bay during August of
1967 to compare the relative efficiencies of two sets of traps with the identical shape but fitted
with netting of two different mesh sizes, 18.4 mm and 26,4 mm respectively.

Traps with the smaller mesh caught on the average about 1.4 times as many shrimps as did
traps with the larger mesh size. The greater catches by the small-meshed traps were not simply
due to the latter retaining more small-sized shrimps; the catches per unit of all size groups over
13.5mm in carapace length were greater in the small-meshed traps than in the large-meshed
ones. The reason for this difference could not be explained.

It was estimated that the efficiency of traps with larger mesh size was 1 for large shrimps
with carapace lengths(/) greater than 24.5 mm, but was 0 for small shrimps with carapace lengths
less than 14,5 mm. For shrimps of intermediate size, efficiency was related to size by the formula:
Efficiency =0, 100 /—1. 45.

On the other hand, efficiency of the small-meshed traps was | for shrimps with the carapace
lengths greater than 17. 1 mm and for shrimps with carapace lengths between 13.5 and 17.1 mm,
the formula: Efficiency=0, 143 /—1.45 may be applied. For shrimps with carapace lengths less than

13.5mm, data were too scanty to permit estimation of efficiency of the small-meshed traps.
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Fig. 1 Shrimp trap used in this investigation.
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Table | Number of pink shrimps caught by small/S) and lerge(l.) meshed traps.
Station N| 43°—43.5" | 43°—43.57 | 43° 43,0/ | 43°46.0' | 43°—45.5' | 43°—44.5' | 43°—45.5' | 43°—46.5" | 43°—47.0’
E| 140°—58.5" | 140°—47.5" | 140°—42.0’ | 140°—51.0’ | 141°—03.0’ | 141°—09.0’ | 140°—58.0" | 140°—45.0’ | 140°—39.5'
Kind of traps S L s E | ST LIS & S 1 L s L S L1 8 | L8 L
2 | Number of traps 12 13 14! 14! mi 4 13 14 1:1 M1 13‘ 12 13 14 1§ 13 15
EE 5 71 34 146 31} 3} 25 46 15 19 8 W 1 % 3B 69 29 zsﬁ 12
%2 2 62 67| 8 30 28 28 25 35 22 0 0 971 7 54 32 26 2
g Total 133 101 234 61 61 mi 711 40 174 75 14 1192 16 123 61| 52 36
Number of traps 12 12 14 14 14 14 13 13 12i 12‘| 12 12| 12 12 14’ 14} 13 13
E_ﬂ.‘} 5 7 8 M6 31 33 B 46 M UY 45 4 1 95 35 69 27 2 10
gé 62 62 88 30 28 23| 25 23 5 19 0 ul 971 72 54 30! 26 21
Total 133‘ 93 234 61 61 53‘ 71 37 174‘ 64 14 1l 1920 107 123 57| 52‘[ 31
Y N| 43°—45.5'| 43°—46.0'| 43°—46.0' 44°—00.5' | 43°—53.0'| 43—58.0'| 44°—04.0'| 4—I12.0'| o
E| 140°—59.0’ | 140°—54. 0/ | 141°—03. 0’ | 140°—44.5' | 140°—34.0’ | 140°—42.0' 140°—49.0" | 140°—56.0" |
Kind of traps 8 | LISITE| B8] E]| [S L | S| E|SJTLJ|S)EL]S] L JS/&
,§ Number of traps 4 12 14|‘ 14| 13 15‘ 2 13 14i 15 14 11; 14‘ 14 12:; 13 2:,73: zsz‘
EE 3 33 7‘ 1 tni 9 3 '.n‘ 22 2 13 63 29 66 41 11 5‘ 1050 453
“Z 9 o8 25 8 77 36 34 14 1 7 6 11/ 10 8§ 9 48 43‘ 673 521
g Total 6 32 197 138 130 T 41 33 33‘ 19 74 39I 74 50 59' 48 1723l 974
| | | - | |
Number of traps 12 12 14 14! 13! 13l 12 12‘ 14\ 4 1n 1 14‘ M 12 12 us s 1
EE 3 28 71 11 6l 94 32 271 20 26{ 12 49 29 66 41 1 5| 1031 426) 2.42
335 2 24 25 86 77| 361 29 14 10| 7: 61 9 10 si 9 48i 391 667 490, 1.36
Total 52 32 197 138 130 61 41 30 33 18 58 39 ni soi 59i= 44 16981 916 1.87

Notes: Both immature and transitional individuals were included into male specimens.

1
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Table 2 Carapace length composition of pink shrimp specimens by traps and by sexes.

Real measurements Calculated values
5 \ S IR [ B -1 i O
Kind of traps s | L | s L |s|L|s|L|®|o
Number of lrapsi 223 u éS?‘ 7 223 232 218
specimens caught 1050 453 - 673_ 521 1031 426{ 667| 490 1698; 916
specimens measured 954 414 666 514 ‘
| Mo.| 2% | No| % | N | 2 | Mo | % No. | No. | No. | No. | No. | M.
10.5 1 0.1 = B % . - = 1 = = - 1 -
11.5 = = - = = = = = - = = = - =
12.6 1l 0.1 = = = = — &= 1 = a = 1 -
13.5 200 2.1 - = = = — e 22 - = = 22, =
14.5 25 2.6 20 0.5 & = = s 27 2 = . 27 2
158 26| 2.7 3 0.7 = = = = 28 3 = = 28 a
16.5 47 4.9 2 0.5 = = = = 5l 2 = = 51 2
17.5 81 8.5 21 5.1 & = = i 88 21 = = 88 21
18.5 101 10.6/ 25 6.0 = = - - 109 26 = -| 109 26
e 19.5 108| 11.3[ 40[ 9.7 = = = - 117] 41 = - 117 41
E 20.5 136/ 14.2| 55| 13.3 = = = - 147 57 = -| 147 57
—'Eo 21.5 115 12.1] 59 14.3 11 0.1 = - 124 Blr 1 -| 125 61
'—5- 22.5 116 12.2| 67| 16,2 3 0.5 2 0.4 125 69 3 20 128 71
% 2305 81| 8.5 66 15.9 14/ 2.1 4 0.8 83 68 U 4/ 102} 72
E 24.5 56/ 5.9 39 9.4 42 6.3 30 58 60 40/ 42| 28 102 68
25.5 34| 3.6/ 22| 5.3 85| 12.8 62 12.1) 37 23 85 359 122 82
26.5 4] 0.4 10| 2.4/ 111 16.7] 88 17.1 4 10| 111] 84 115 94
27.5 21 0.2 3 0.7 147 22.1] 114{ 22,2 2 3 148 109 150 112
28.5 - = = -| 106/15.9 7113.8 —| —| 106/ 68 106 68
29.5 -l - = - ™19 62121 - -| 79 60 79 60
30.5 = =3 = = 46| 6.9 37 7.2 = = 46 35 46/ 35
31.5 = = = = 25 3.7 30 5.8 = = 25 28 25 28
325 = = = = 5 0.7 9 1.7 = = 5 8 5 8
33.5 = = = = 2l 0.3 5 1.0 - = 2 5 2 5

ELO%ERETSE, MEOPRMAMIALL, T L5 BERCLISZ D LHL b, Licdis
THEAZ RS RE BV, ThBREALABEDLOTHLMitbn bty

M s T 1T i I T Ch Ty 501, fAH6HT w2 Lo, cihbhs k5 el
HeFEzbhb, ¥ b 2E-ARM-80SELC X 3 &, EAEOA#V-26.5mm & 27.5mm %
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Ratio to small —meshed traps

given by measured specimens

——

~0.0
- 0.1
- 0.2
Ratio induced
by a formula 13']\ - 0.3
\ - 0.4
~0.5
- 0. 6
- 0.7
7 0. 8
/J' Ratio to estimated amount
/ to be entered into traps - 0.9
/
/
LERN [ TR BT TR ) (SR R S Sy [T G e ! e e 1.0
15 20 25 30 (mm)

Calapace length (1)

Fig. 3 Ratio of remained shrimps in the large-meshed traps.

Table 3 Relative efficiency of small-meshed traps (S) to large-n‘ieshed one (L),

Escaping ratio (1-E)

A B | A B
a:)f_ G:J'/'.SJ @n CD”&_S;R @f ®’/{Sf _@H @H/—S.
| No. | % No. | % No. % No. %

105 | - 0 0 22,5 97 76 99 77
E | 1.5 ~ = & - | g | 285 98 96 100 98
g 12.5 - 0 - 0 g 24.5 92 90 94 92
< | 13.5 - 0 = 0 = | 25.5 112 92 114 93
5 14.5 3 11 3 11 - 2% 5 128 111 131 114
& | 15,5 4 14 4 14 w | 27.5 152 101 155 103
S 16.5 3 6 3 6 3 28.5 92 87 94 89
o 17.5 29 33 29 33 P 29.5 32 104 83 105
g | 185 35 32 36 33 g | 30.5 48 104 49 107
& 19.5 56 48 57 49 & 31.5 38 152 - -
= | 205 78 53 79 54 ! 32.5 12 240 - -
v 21.5 83 66 85 68 © 33.5 7 350 - -

O'=0x1.36

OQ=0Lx=1.39
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Fig. 4 Condition factor(K=Fx10‘) of pink shrimps by each size group.
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Fig. 5 Comparison between real number of individuals caught by large-meshed

traps and number of individuals induced from the calculation.
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Fig. 6 Carapace length composition of male specimens estimated to be
enter into the small-meshed traps.
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The Testis Maturation of the Abalone, Haliotis discus hannai
Ino in Rebun Island, Hokkaido, Japan

Kyoji TomiTa

(Hokkaido Wakkanai Fisheries Experimental Station)

The tes'is maturation of the abalone in Rebun Island was studied histologically. The results
obtained are as follows :

1. The process of the spermatogenesis is classified into the following three stages in the
order in which they appeared in the testis.

(1), spermatogonium stage. [2), spermatocytes stage. (3), spermatid stage.

The photomicrographs of these are shown in plate 1.

In the testis, spermatogonia are observed in all seasons.

Secondary spermatocytes are seen less commonly than other stages. It is assumed that the
maturation division is very rapid at this stage.

2. The maturation of the testis is also classified into five stages on the basis of spermato-
genesis.

(1), spent stage. (2), recovery stage. |3), pre-mature stage. (4], mature stage.

15), spawning stage.

The photomicrographs of these stages are shown in plate 2,

3. Seasonal condition of the testis of the abalone in Rebun Island are as follows :

Testes of the spent stage were observed from late August to December, of the recovery stage
from middle October to May in next year, of the pre-mature stage from May to middle June, of
the mature stage from middle June to late August, and of the spawning stage from late August to
early September (Text-fig. 1).
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BEFHUAE BRI E O BT 5, i, MROBRECY ) S Ro iy b2 bh it BTN
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AT Roh 204 B AR BRERT, e BERENTEEZ S, REWoRSE M
KE2H12pC, bl opoEsiah, EACRL5eAAO 1~2 HoBRBO{%EH L Tv5 (Plate
1, Fig. 1), ®REMOMEMBIC 2 &, KR 4~5p L/ Hichkh, 2scERcEBE (A 1]G
ha,

(RS EmRa

1AM 5 L, FTBNTHREADESS  REnS (Plate 1, Fig 2), #fahitgo—
B i DEEIR B2, FOBBNEERBICIES - TiT <, LaL, RN T fie T, —fucio
e % (e sy Woh 3, #iRxf40 ThH5 (Plate 1, Fig 3),

B2 ARFHIR R IERC INBMIE VP 7 £, b FacE L RRTEHIREES, Bl bcitEL TR
B0 L ENSOE 0L OB 2 RN G OhRIcH D 2 i £ BHEZ L PRI IER iy
LorHzbhae H2KHIHaoE 3p THS (Plate 1, Fig. 4),
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FHEQHHY T=V7 v EOTRME Y, ITHRLERNC ST 6 B KA Lty Th & AT
T BGRBCHES TR E R R D & 512 5 [ L1z,
(i kG #% 100D
KPR b 2B Z o ic 45, Bz T oE 22 EL LML, #0.5mm §igcic b, R
iV ALEER R L, HFom ) Te XA LTS, BRI BRSSO T ¥ ©, ##
ModosrEsh s (Plate 2, Fig 1),
(= &
HIEAREESROZIC L » ThHB LA BN EIEE L - 5. PRI IEFicbiv s, £
heoHRRISREBIEL, TS EL KT 3, oA lEagizi A, ANt
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3=

2=

.V Oct."Nov." Dec.” Jan." Feb."Mar."Apr."May ' Jun. Vjul.T Aug.
1964 1965

Sep.” Oct.

Text-fig. |, Seasonal change in testicular maturity.
1. Spent stage. 2, Recovery stage.
3. Pre-mature stage. 4. Mature stage.
5. Spawning stage
HignE T 7\ (Plate 2, Figs, 2, 3
(AT 1 245 11D
ﬁwmuumMHWWﬂmmlm.mzmﬁwwm.ﬁ“*mﬂ Wbt BTABRERS F TOM
2 i & L, oA RlnflatrE
(B ¥ )
BRLUIAEEYEL, TOEILELEAL, BUHTIE 3~dmm i iET 5, BRAICIRETE
»hh, KEEFoEEHmT 5 (Plae 2, Fig 5),
[ # WD
BN TR, B s B EN MY 80%EL i e b, BORTTEZc IRTBS X UTHORY L T DR 78 ik
AL L7z, oMol d & ERIE L -HIBAST T %m&&'¢LmLmULPmezbmJi
LLlE, BEoBMELYRTFEMARICESG TS5 KL, ThickIuvTil TRE=YT7 Y EOHED
(LR RS & Text-fig. 1 iCARLIZEEFNTH S,
W ioriuzs ATHL Y 2k ZAaECclbhd, BEMOTIUZI0 HPRHLYSAET
Wi Btz » TR, ABEMO 05 AdR L0 6 BT E T, WMo L0l 6 Al
8 AFT, LT o8 ATWLE 9 LRI G

HoRINEESi-TES L 51275 (Plate 2, Fig.4),

*DIE
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A TETAER S h 28I R T, F2 Kl iio 2 7 — © o#ilgic i L TIFMIc T o8
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WA BE=Y7 7 OB, FHEATHERSSHTFIAERSN50’, 6 ATHIACEED, 7 A%
D

HZAICIREEO® 60% ¥ T2 s, 8 ATHIAICRAIB% LLERhH5 LIS L HicH

R

WAICETOZS Hh 2HEIEFIEL, TO ERENATSTER S h FHFcHEhdXxafco s
te ¢, BiTHRE O« ooy A F vt ibh 5, 0w, HFABEEhias - RoME
g@%f%ﬁm.MmﬁmmFﬂﬁméﬂﬁb%L~f¢ﬂ:_mrﬂ”%ékﬁi%h%u:mﬁ%.ﬁ

fe A ORIk S B Fo B2 IE L (TRESERIC TR 2 B2 IX 73‘]'”4"5!“1i|ﬁ"1’#" Ho
tzo) BT hE y2EOfilD LS HEIE A 80% LI & e o ol 2 ORI = LA mL, Bhiitio

BEAE LN EOBEMRS S FET 505, Ch ol L B FoR 100%% 415 X 57 Liziew
HER XTI XA I0AT R S A Cic TR TS bR 5Y, L

L, BEMTRLAFHCAECHLRPEACEZ SN, BLoREIROEIR L b Eh HH0E 2 A 6 A
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HRGL L B OMIBEA I L T2 5 L, HEATE 1 ABERSES bR A Z Aic, JIRNTIZEL
HOIPMERIN = CoOBA B RS, L L, A TS 1 IR s St SR 2 &
Wifdle, SRS b, FOEMLE{HTIBREINLS, F0Chicicd b, JIACIRB 2K
RRRIOIEGES b b, Wi, FHllao B 80% iz ic - 7oR,  JHLAN T BRI O BRI
hd,

DB, JIORECHE 5 Si OB A L2 b THF THEN B L, 2l ) TOBMER EMIZHYIT
iz, L, BEOSEHIF T L0 L ¥ v ECE RS bR L, i, #RVA
T b~ oo #i ElRIPc gk CBlbh, B X AR S E DT TR, T, BTN
Ki-tci, HTolkkd - TLrE0MER R+ 5 <, ikl THoBEOHEI L
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= #

HLABE= /7 v EORLERIC OV CREFEIIR L 170y, ROERE#1.
1. BEARI vl TERE coARYERL, Tiio3icad T, ToEELiELx.
(1) HEMEY (2 R @) Rk
2. BHAORTHROETRELY T LT, FHROBIELY RO 5 oKL,
(1) HeEsecml (20 @ 8) wiEsu @) BBl (6) HoRiu
3. AXBE=Y7 7 EORROENINELY B, oML 8 ALY 1253 TR
Hh, EEMORHE 10 AhH L v BEOS N EcoRlilichbi, Tl% SR, S, 5 AL
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1) Coe, W. R. & Turner, H. J. (1938). : J. Morph, 62 91-111

2) Trawter, D. T. (1958). : Aust. Jour. Freshw. Res., 9 (1) 144-158
3) Coe. W. R. (1931). : Biol. Bull., 61 309-315

4) EHEEE (1967) : JLKFE (7) 1~7
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Plate | Stages in spermatogenesis.
Fixed in Bouin's fluid and stained with Heidenhain’s haematoxylin. All figures are of same
magnification at 1064 times.

Fig. 1 Spermatogonia.

Fig. 2 Primary spermatocytes in synaptic stage.
Fig. 3 Primary spermatocytes.

Fig. 4 Secondary spermatocytes.

Fig. 5 Spermatids.

Fig. 6 Mature spermatozoa.



Plate 2 Maturation of testis

Fixed in Bouin’s fluid and stained with Heidenhain's haematoxylin. All

magnification at 69 times.

Fig.
Fig. 2
Fig. :
Fig.
Fig,
Fig.

Spt‘lﬂ stage, collected on 5(‘])“'[:]1)(1 24
Recovery stage, collected on January 27
Recovery stage, collected on April 22
Pre-mature stage, collected on June 3.
Mature stage, collected on July 15.

Spawning stage. collected on August 23,

bl

figures are of same
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Effects of Ditferent Additives to Prevent Unpleasant Odors
During Storage of Squid Livers or Liver Residue.

Yukio OKUDA

(Hokkaido Hakodate Fisheries Experimental Station)

It has been reported that the degree of unpleasant odor emitted by stored raw squid liver or
liver residues is associated with their degree of freshness. If freshness could be maintained during
storage, such bad smells would not occur.

In this report, the effects of adding various compounds (different antiseptic substances on the
market, glucose, lactic acid bacteria, glycerol and sorbitol) to prevent spoilage are described.

Among several commercial antiseptic substances tested, AF-2 showed consistently good results,
but the duration of the effect was short. Glycerol and sorbitol gave also good results, but effects
were not stable.

The most effective results were provided by lactic acid bacteria or by glucose. In these
cases, the test liver or liver residue had no bad smell. However, if insufficient quantities of

glucose were used, smells as bad as those of the controls developed.

# E
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COBROEGH A VGREAC LT, Bealisy, b2 el s tHRshlbhrcZhTsD,
F - RRy, BERFOERYBRETSHECOLTLLALA LB IARE IR TS, DI0I0T

S HIAEH S REHARD 5 VIO MIEET IR RO LR K E MEY AT A LML
L, BiRAoFEms MREEEER MRS 0 BT X INET 5 5 e i L @& LT
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FFEM LM O KUBIZ X D, A H KO SRR TP ki3 2 S HE A 0B i o TR
Bt HHE Lo
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HEOZALNAZ EAEDLR TS, DN U hd i b, oMottt o
RN e Z L RMELTED, 15 AR SOMERIM R RS BREY L ThBENS
BEAOFER & 2T 5 1 BIEFRIREAD (ko HI#ER LB TEY A b0 LEXBRLDT, 1 7 NIk
T ML, %5 2O & FLEEBE 2 7R L 78y & O e 0T b Ml bt 2 177 - o

ApIFELHR ALY, WL KCFLLSRBRELZEDTVE7 V) ¥, BLIUFYALE F—rOmE
Sl 7 2 — A OFHEMH ROV TR B 2 TV, Ch ¥ TOHRY L o240,

ZhHoRBETC L, AF-2 %80 S MIEAIERHIC L TR ORI L b Mttt es
FOARXRE 2, POWEROER YR X2 58, ABOEALCHMEELALEN D, HEM
Mck > T2 > THEBRORENE L B DB 5 L 2EDI,

ik Lo ERoME LS THATH Y, ZoRABEHEOIAELZ HICHRNTH -
Too Z VYV XOHEMESRB L D S BROLE R P2 Exilsiod, BIGOmE, HRc iM% <
FRAM TRV EHEEShi,

L EORBAS R THIC 5\ T L REOMIC YA 20T, A O S &, FUEEE O MM L Hmn
ReonwTlitema s o LBEEEL Hhb,

FABREETOFICRBRIcL2b0TH S,

2 B 5 =z

1. #EARS L CHRRRAREE

A ANEE%E 1.5mm HOF » v A—iChld THFEL, T CIC@L THERZ T NBE Kol e
o b O 27100 DEGWT MATHG—c b L5 RBEL, Choo—ERTFo% B8 & b RN
&L

PERERANBEE & LCi2 A 2% 1.5mm HoF 3 v —Clif L0, 8% (KA BEAS TS
B 77— P-25, 2575 Hifr) 0.03% %K 20 % R LIz, 50~55°Cic T 1 { HHREM S 20 Ll
¢, K10% ¥z TR L, LUz ERuC S, miEglay mx <X <REL,
—ERToREEIC L DR - L,

2 ReAz

SN iR SR B E N FliEomd Ma TR LB G Lo b & ERE=H7 7
Az b b, Sl ¥ 212 30°CH 1°C ofEii B (s L ABic ik L 72,

(R PRLE D R R A BT 5 LR EREE R Y o vy =1 OB L D EL 2 %
TR oW Tidb R b o R U, RGBT 5 % BifE A iz 110°CL5°C 7 Y ¢ ) vifiic T
30 IR L, N 10w Y — £fhiciBl S h e B2 FNE . L TR

HBREARLUTICER

1. BAEREEMCL2HECOVT

HRAARs L O HEA R, koG ic R REPEAIZ A TR RE L, EINER ¥ /212 30°CL 1°C
oEEHPICHEL, RE0RERELY KT 5 LR e B OME L T » 1. (I L 22558
filds LUz oEmELROmM TH S,

AF-29=/ (2- (27 0A) -3- (5-= b r-2-7 UN) 72/ VAT 3 F2% G6EM) 18, 1kg
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B B2FAohD Lo, EFHOSBGHBMOT v € =7 SLOHRLL EORE K~
TRRH A, FOERSE D RE Aotz BT DHA 57 2 » & v ADHME, HFOREE:
FChL » TUREROFEAF L b bbb, ZORBEEIRCALNRD L 5P
BFULThiBdbhTuna,

S EIAEH S 121 » OPFRAEGE T 2 BFeEic ko TIRERE o RIBIc o b5 - LR HEL,
ZOFERLE LTREDORETES S LHESRL TV S TV REHEL ML, ThooXic L hiFE

Table | Effect of antiseptic substances to prevent

a bad smell occurred during the storage of

raw liver. (Storage in room on summer.)
S'g;;“ control AF-2 sorbic acid NEOMEKKINSU
1 faint smell of no change no change no change
ammonia g 8 8
2 ” " ” ”
3 smell of faint smell of faint smell of faint smell of
ammonia ammonia ammonia ammonia
sharp smell of
4 ammonia compared # ” ”
with previous day
6 @ P 5 sharp smell of
ammonia
weak offensive smell | weak offensive smell | sharp offensive smell
10 offensive smell compared with compared wit compared with
control control control
15 | sharp offensive smell ’ ” ” ”
20 ” l ” ” ”
2 ” | ” ” ”
Table 2 Effect of antiseptic substances to prevent a
bad smell occurred during the storage of raw
liver. (Storage in thermostat on 30° + 1° C)
StS;;d control AF-2 sorbic acid D.H.A.
;] no change no change no change no change
3 ” 7 ” ”
5 faint smell of ” i &
ammonia
6 & ” faint offensive sharp offensive and
smell ammonia smell
7 offensive smell | faint offensive smell ” ”
9 | sharp offensive smell 1 offensive smell sharp offensive smell | sharp of fensive smell
sharp offensive smell sharp offensive smell | sharp cf{ensive smell
15 compared with sharp offensive smell compared with com;ared with
previous day previous day pr< vious day
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Effect of antiseptic substances to prevent a bad

smell occurred during the storage of liver residue.
(Storage in thermostat on 30° = 1°C)

5‘3;;“‘ control AF-2 sorbic acid D.H.A. NEOMEKKINSU
1 of? lgﬁn;moilila no change no change no change no change
9 faint putrid faint putrid faint putrid sharp putrid sharp putrid
smell smell smell smell smell
3 offensive offensive offensive peculiar and peculiar and
smell smell smell offensive smell offensive smell
sharr offensive
5 ” ” ” ” smell compared
with control
6 Sharps;£§?Mive 7 % % #
the same the same sharp offensive sharﬁv of fensive
10 ” offensive smell | offensive smell | smell compared smell compared
as control as control with control with control
15 ” ” ” ” ”
ny %
700

Volatile base —N

Ei

g. 1

Stored day

Influence of antiseptic substances on the

formation of volatile base during the

storage of raw liver in room on summer.

control
AF-2

sorbic acid

NEOMEKKINSU
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T00p

N

Volatile base

Stored day
Fig. 2 Influence of antiseptic substances on the
formation of volatile base during the

storage of raw liver in thermostat on 30°

+1°C.
o control
—————— @————=- AF-2
A sorbic acid
e e e BHRA

BOEBICHEDH D Z LRONTW S, ABRICHG BB O M+ 2 REMIEMFRCRNER Iz 2
TOMEDESCFHT LTI, BEHOERICY - TEDH 5 LIBc@EdbhTWAT L
PHEATRWRO I Bfe - 1-BiBHIA 2 128, ThEnoBNGETcEZE24: L, ok ) fiier
L=bDLERIhS,

MR EROL(LIC DV TAE LM 1 ~3 oM<, R - TEBitH 5, WTFhods
LA oM X - THBEERSEMoERP I KEMHEh3 taBbbhlh ot COBL
DOHEIFTE 1 ~ 3 FcAbh - BERE O REr LT 5,

ZhHLORBRBICE VT, BEARR LB LAAFEREL R LD, AF-2TH 78, ZOAF
2IEEVTE, XK coREL-MEFLV-HRRES b, 5T,

ARBICH T, FEQRTHCHTHHEL V2T, AF - 2%ENEEEIC SR 5Bl L,
&z 0, oAk SRR EMINE LIF Lah % SRR 2 4 ) SicEEPO L TR L TV 5, R b Bidlic
FUOTHWAF-22WH Lol LB e RURolMR TRt oMt 28 Abhb s Lt bAT, &5
Lz mgsdd Lie—NE b E 2 bR b,

oL, BbaREMIEkSD AF-2 A 0.05%5 L 070.2% L F L < % <, EEOEMEA 0.002
% EHTRBRIZ HRTELL e LEL LR D,

fods, FF 4 »FVAL, LFBRSEMEGEOG-ThCEGTE2hic ML 0 L EVGER 45
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mg%

700 /'/-

Volatile base-N

R VT e T N A, MSF

5 10 15

Stored day
Fig. 3 Influence of antiseptic substances on the
formation of volatile base during the

storage of liver residue in thermostat on

30° +1°C.
= (@] — control
—————— S=ss=s= AP
A sorbic acid
e e D HLA
= A - NEOMEKKINSU

SIcie B &k, MBSO HEIREDZ LTI LDLHEESR S,

WFRuc R X, AN FRalBEE L b, DR oW &SR RAERS (2 R ER L b s T

L‘%Dk%i&h&n
2. EFRMCLIEBIONT

DEFCHERINC X 2B HE A5 0, SN RO HEREY 1~10 %2 TRABEA L, B
AP L, BRoRERELHET 5 LS EROME R T - foa F 1205 T HRBER I B

DHECHLD LD DI THERO B2 ME L TZ
FM LRl om< ©h 5,

a) BRI ZRIRK 5 %% tnx 7o

b) BEEUNBC TSRS 1 %, ZERK S5 %iEmL 22

o) PEANBNCHI%NE 3 %, ZEBAKS %ML 23

d) BB RIERES %, KA 5 %iFm L =30k
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e) EIAPMRNCARIRE 7 %, ZEFKS %IENL 225H

f) HENRECHARI0%, FEKS %I L2tk

BONHREFARS LI OFARCR LA B TH B,

BaRcaohsm{frmz b0k, WTh SRR LB %285 2%, diEghoinxdEio gz
M xhis,

EMEROBEL 25 L, EoOHEMBOLEVGLORBHAD S ILHPTh T ARBIC V-T2
5 %Ll EOBHEMA R A 4, 3%ETOEMEIS A oLt Tkt d Ui,

AR EEIROBE( 2 A D L, FAMCALRS T L { 5% LolHEES THH LS 055 =
EXBHLATHAOREL RSABL TV 5,

SEZHW LAy VOV THEOEMI R EESEZOMMLMET 24, ERLMBEEESE
BOMIZIE, 252 ) LABEAAGREh o <X T0 58, AREBOS HHZ BT D ER L
RHEEDMIZ I R AN R R bR o, L LEFHORE L LcEORMBD %\ L 0 Sz
R R ORI MEIEL T 5,

LLEO#R»HEETHRbE, 5ACLV-OHBMOBEI23% CHVOMBTYYRIZSS, Th
LLEoWitiiE e 3 285 L1 5 %0y LB L EL Lh 5,

BERINC X BT OB AT, FlE L 0 A OYBHMfRORMC & 5§ pH 0E F 4R
TH, ol RRCHEoS GRS Y SENe S L 0k A b0, 15 HETH BEROELL
3%EEMO L0 L, B REFI0%IEND & Oic o TR S 0 iEY il UM B2 B L 2,

T ORG R

B3 %iEmoiE  2372.4mg %
Table 4 Effect of glucose to prevent a bad smell
occurred during the storage of raw liver.
(Storage in room on summer)
stg;ed S5l glucose
Y 1 % 3 % 5 % 7 % 10 %

1 fair;)tmglllltrid no change no change no change no change no change

: faint ferment | faint ferment | faint ferment | faint ferment
2 | putrid smell | sour smell A oda adee Sdce
3 sharp putrid | faint putrid ferment ferment ferment ferment

sme smell odor odor odor odor

sha .

sharp faint
5 OI:mve putrid smell | putrid smell S % e
abandon by .
6 ” growth of i;ur:;allf ” # ”
maggot
7 #” ” ” ” #”
" . éermen:h fdermmth
sharp putri odor wi odor wit
8 # smell faint putrid | faint putrid X
smell smell

10 ” ” ” ” #”
15 #” ” ” ” ”
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Fig. 4 Influence of glucose on the formatjon of

volatile base during the storage of raw

liver in room on summer,

control

glucose 1%

” 3%
#” 5%
” 7%
v 10%
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B10%EMOFE  1035.0mg %
&, BROMIMZMET < HEROBHG L ORMERBORL B - 12,

3. WlFEBEEROREICOVT

BEEINC L 5 R AT O G S pH o F LHBE R Lo RFIC LB LD LERTULWLEDT,
HERPIRGC B & FUREH 2 It o3 o Fic o TR L Tad, b bk o in L FLREE % nx T
BLEGL, EFRERMCEL, R0 RERES T3 L s, BRrtiRsRee i L2,

AHELTRKOMELDOXFR L,

a) ERRPRGCERK 5 %% tnx 2oofig

b) BERPIRGC FLERTHE 5 %% i

c) BERRMEIC W% 1 %, FLEEEEI 5 %inin

d) BERPBC RN 5 %, FLEEER 5 %Ik

e) eI HiEE10%. FLEEE 5 %%

TR A BT FV o FLIE R =AM o Bl o L o T, pediococcus soyva R+ AT
I FLREA BB N2 R Tl & strepto cocous ©CIET HBHOAMETER LT L THOMGFLEE Y
ALY D vbhd, COMBEEYTEOHEC LD IERL- 402 1ml %42- 0 10° OFLEEREY &1
LubhTuwb,

BEnt RS RB IV ETRLI 6D TH S,

FHcaoh s M BcHMEOAYFERH LA Lo MBIz k< THWERLo RE2 T 500, Foliiiz
HWI5Thb,

Table 5 Effect of lactic acid bacteria with glucose to
prevent a bad smell occurred during the storage

of raw liver. (Storage in room on summer)

5% of solution containing lactic acid bacteria 109/m1l
stored -
day control . glucose
0 % 1% 5% 10 %
1 fainslm[;llllt rid no change no change no change no change
2 sharp putrid faint putrid faint ferment faint ferment faint ferment
smell smell odor odor odor
sharp putrid id I
smell compared BULHIC Sme faint putrid ferment
3 with previous with stovu smell ferment odor odor
flavour
ay
5 sharp offensive sharp putrid shar_p putrid » "
smell smell smell
abandon b abandon by
6 ” growth o growth of ” ”
maggot maggot
T ” ” l ”
ferment odor
8 ” with faint ”
putrid smell
10 ” o | ”
15 ” ” ‘ ”
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BRI ST X 54 2 NIROERLREVFRGIIC 2T

10 15
Stored day
Fig. 5 Influence of glucose and lactic acid bacteria

on the formation of volatile base during the

storage of raw liver in room on summer.

control
lactic acid bacteria+glucose 0%

” + 7 1%
” +# 5%
# + 7 10%
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Fig. 6 Contrast of glucose and glucose with lactic
acid bacteria on the formation of volatile
base during the storage of raw liver in

room On summer.

o——— control
_ A - - glucose 1%

a glucose 1%+ lactic acid bacteria
—————— O—-=-==== glucose 5%
—————— @—===== glucose 5%+ lactic acid bacteria
————[}—————  glucoes T0%

- [} - glucose 10% + lactic acid bacteria
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fRR IS SRR DV T 2B IR - PR O AR O TiRiGes e £, Hid 1% i
2hind 5% ERRE L Wil zh T3,

W1 % & FLAETE A BV 2o 4 O 2 FLEEE O 0 3R L BLAGC 35\ TAGES RS R ie O T R s R
EE DA D ERRER D E AR SR H s b EHEESh D,

LLED Y B A TAREZ T 286, W Th el i B HBBETS DAY
e VB G E e, IR BOCIB Ul o B ke % 2 5 0EH D,

BEBGD Ll FUNE A DET L 7o G o ISR A S M R A I L T AL L6 ISR Lzt B D ThH D,
BX oW S X 5l s FUEREO DB RMoB T Ty s 5 L EL B D,

ek 1% 5 %Moo X Y, ABEOMNLEED L LEFTEEL S CovTIRROES
R Ly

4. Ve, JILEPF-LFENOEZECOWT

PSRBT RO 7 V40 YHBLIE YA E b=z TR RA L 30°+ 1°C O S i L
TRIAOFARER R 5T 2 L o RS R RO ME R (T > ABHER O L 1,

a) AP ZEIB K 5 2ol In L 2o %t i

b) A 20 Y v 2%, FEEKS %R

¢) ERMBC 7 ) 2 Y v 5%, KEKS %ERIN

d) P Yy A ¥ R = (90%) 5%, TR S %8N

Bont PRI e RS LUHTRICRLEEBD TH D,

RieAhbhdZEL 7Y 2y vORIGEIFEROIH LR A bhiz, COBEZ Y20 v 2%H 501
YA b= 5 %OEIMTERIEOEN LB E X5 THDHH, B BT Lizd »THRERLL M -
T b, CHIEHLZ Y Y V5 %05 ML 18 Hgc s\ T b RES i 1o

IR SERRT LT AL EF THOML 6 HERE AL SN GRS LRV, 9 B HCkE- &

Elr S

1%® X

Table § Lffect of glycerol or sorbitol to prevent a
bad smell occurred during the storage of

raw liver. (Storage in thermostat in 30° £1°C)

lycerol ;
stg;ed cEtitEsl] : Bly B sorbitol
Y 2% 5%
1 no change no change no change no change
2 ” ” #” #”
3 ” " #” #”
4 faint smell 5 5 b
of ammonia
smell of
5 ammonia 4 o "
6 ” 4 " | 4
7 ” 7 # | ”
15 sharp offensive faint offensive 2 sharp offensive
smell smell smell
18 % irritative faint irritative %
strange smell strange smell
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Volatile hase - N

S tared day
Fig. 7 Influence of glycerol or sorbitol on the
formation of volatile base during the

storage of raw liver in thermostat on

30°+£1°C.
0 control
______ A= == = glycerol 2%
————a—————— glycerol 5%
@ sorbitol 5%

hEENBEDLR, IBAHICEWTIZZ V2 v 5 %HEMA, BbdhuidmlLTunb,

WBEMIEECAY Py X THCOLTY ) 2 ) YIRINEEDOIRNER L L 5 B ErEBdbh, IEE
BirikE { —EofEAoREs bW EREL TV A0, ARBICEC TR X Z0MEMOS S L F U< i
BRI ERRM T LB bR,

5. BREHEOLBICOWLT

FHFIINET, WALWALHEIC OV THEREE LS RABH L TEs, chboidllihthth
D5 bibRMEELOND, AF-2 &MV, WA HoBE, s AmELE L
BE, 7V ) YEREMLEEED 4 50 HEEC DG TR MO ML & HEH 2 L This,

BN, EERERMBEIE T oV TR E 2O BHERICHE U, FhERBERES %, AF-2 v = 1/1,000,
FY Y5 Bh Mol 2 ED, SEEMoMKG LI 30°+ 1 Cotafd i i L &0 koo
WTHET S LG i R EREA WE L 7

e BHEAHC ST S oft, BED % & IR (U0 D) 5 %r i foilkhe 2w T d el
5 &L LR R O NE 2 T - 720

BORAHPIIET, BEBIVES~I0MICRLI LB THD,

B LOENBM B L 5 i B ol U € & 5lBi R AE, HlBER oW G & B v R % 7R
LTuwd, Linl, £0ORRCo0TIRENRBR, BEAOHICH T, MfEEEEeE, Eemic
BUTHE L AMEL Ao b 02D RO REARL Tv B AF -2 (I 3sv - Tik BLEF
THaHH, SEMASWFEHOREE L bIcR bRV EREZEROWNM %, 1 oRGOREL ¥
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Table 7 Contrast of various additives to prevent a
bad smell occurred during the storage of

raw liver.(Storage in thermostat on 30° +1°C)

75

stored

glucose with

control AF-2 glycerol glucose lactic acid
day bacteria
1 foamt s";:!la no change no change no change no change
2 " ” v ” ' ”
3 smell of faint smell i faint ferment faint ferment
ammonia of ammonia and sweet odor and sweet odor
4 sharp smell . fishlike . ”
of ammonia smell
" " " ;’f"m sn;zlila fermeirfnt odor. ferme:fa; odor.
wilhmflmi shlike no offensive no offensive
plley smell smell
weak offensive
10 offensive smell offensive ” .
smell compared smell
with control
" oo weak offleinsive
sharp offensive sme
15 smell * compared b %
with control | |
20 w” ” #” | ” | ”
25 #” #” ” l ” l ”
Table 8 Contrast of various additives to prevent a bad
smell occurred during the storage of liver
residue. (Storage in thermostat on 30° +£1°C)
stg:;d control AF-2 glycerol ‘ glucose
g faint fishlike
¢ | WREES e m— S
no putrid smell
2 faint putrid faint putrid Y .
smell smell
putrid and utrid and
3 offensive smell offensive smell s &
5 # ” # ”
L ferment odor
6 sharp offltlznswe # ” with faint smell
SHE of ammonia
irritative
10 . the same as strange smell. I
control no offensive
smell
15 ” ” ” ”
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Soot

Volatile base ~N

o
-
=
3

5
Stored day
Fig. 8 Contrast of wvarious additives on the formation
of volatile base during the storage of liver in
thermostat on 30° +1°C.

o) control
® AF-2
- A - glycerol
1 glucose
—————— W------  glucose with lactic acid bacteria
g%
5001

Volatile acid

100+

g0 t.s 8 #

5 10 15

Stored day
Fig. 9 Contrast of various additives on the formation
of volatile acid during the storage of liver
in thermostat on 30° +1°C.

o} control

= L ] - AF-2
0 glycerol
————— &= =====  glucose

————— A-—-—--—- glucose with lactic acid bacteria
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400

300

Volatile base N

200F

100

Stored day

Fig. 10 Contrast of various additives on the formation
of volatile base during the storage of liver
residue in thermostat 30° £1°C.

O control

® AF-2
—————— A - glycerol
= A - glucose

7Y ) YEMOFEFHIER IS E O TR RGEER AR L T 20 2R R X 282 kEWL 5
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7%, 1kgifoh AF-2 %=/ 4,500 P9, &880 M, 7 v+ 1 » 600, FLEEMEHE (1204h) 220/ &L
T & 2212088 1, 000 kg 247- h i+ 5P ER R AF-2 v =/ (1/7) 1 kg 4,500 [, Hi%E (5%)
50kg 4,000/, 7 vy (5%) 50kg30,000 ], HEMECS5 %) 50 ke, FLEEEH(5 %) 50 4 15, 000,
R IEIC L D EX BB, WThicR X, »ich OfRLETEZ it B,

ZO5LBLECORBEEETSH Y, KilEEIRALOMKTHS2 L, HBHEHV-RE, 3bIC
WD EBbh 5, PR TEEEOMAY, WALARMTHELAE LV LEASSHhTV S,

FARBRCRAREGROSE T DS {HRALEY, L 59T 0. 2% oo fithb t
MmHEZT, EHLKHMOTEERIZS ), FHOMEL L LESEEROF L HA8bERSOHBHLTY
- g o O

6. FROBROFHCIZIHEOZICOVT

ChETORBICEVCTIIIFRABER LI DOV Tk » 728, CORTRBUVESROALHSHHE
HEmeovTAE 2 OFEE GBS0 Bic oL TR L Tai,

Tichbh, KOREZME D BRI EE L TR0 RERERY 25 L L $ic5 B HoBARLE R
BME L Tahiz, SARHIMIRL L THERE L 2o 9K, BEFE L 2o BRI A% 5 %8, L% ¥ B #i%n 5
%EEMRED 3%V, Bohi-ERRFIELIVHIOECELEZLEITHS,
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Table 9 Influence of crushing on the storage of
raw liver by use of glucose. (Storage

in room on summer)

stored crushed liver round liver
day | glucose 5 %

control | glucose 5 %

remarkable foam
1 faint putrid smell no change from liver.
no putrid smell.

faint ferment and

2 sharp putrid smell Eovdet ol

faint putrid smell.

sharp putrid smell
3 compared with
previous day.

ferment smell. livers are liquefied.
no putrid smell. sharp putrid smell,

5 sharp offensive p= putrid and offensive
smell smell.
abandon by growth of
6 o ¥ maggot.
Table 10 Difference of volatile base by crushing on
the storage of raw liver using glucose.
(Storage in room on summer)
management ] volatile base mg%
crushed liver (control) 586. 1
crushed liver used glucose 276.9
round liver used glucose 315.4

Note: 1) glucose5%  2) first volatile base 60 mg%

EHOWMEAR L SICliY N i-BE, ARBLVEREL P JHREEEEERL VY, BRL
EMLi-boiREBEY S 2 8ch ot Lichi- T, BEMCH - Tixdin { & SFRERRT 50,
g A2 Z LR EL bR S,

= £

AR 5\ TP 6 L LT, IR 517 2 ERRAE LS i o>uw TR L TAR T,

LSEIORBRES R B AT, BROM, RO SilTEOIEAIO M1 2 N0 X (i 4 o
ZDOWTIERMER S LD CIRie B 5, YY) VIZOWTHRLZ LA ELBRD,

RBLHED 5 blliglo R X 5 AR TR AF-2 v = 7 L ETVD, Aitoiic sy
TAF-2v =/ X 4 RIFCHBZEMBAT, RGFEME T VL0 LEL RS, BRAR LI
REEEC LV EASh, EBECIIEMMNTH 545 %L LTikain b BIHRIB LT E 2,

ABEOMMICH - TREOHANALETH S, SEORBRCILIMEERY S - fofc®, EEET
IOV, BB Z0BE L ) BEEARLAS L 5T, SEIEEEMNROKRM, #HiE
OWFHETR L, AoV TLHUEEE oz -V TEROEYBIE L o2& 5 2 L0000
HrE2 5,
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5 AMELELHHTIEERBR LETELITHSL, MA1%0L 50 b\ rbHIERH L

Wy fEEOMRIC X 5%, ABEEOS LETERCoL T, SEREbICENT LTSNS B,

6 7V ORI HEERRENECHRENED DT,

7

Y E b= ADFRINSERES RS - AR C B TRIRERSH < v 5,

G, TOHRITE, 5%

8 DEoHECOVCTHELZER BRLAROH - ool L AMELPHHT 5 HETH Y, 2Tl
EHEHTAHETH- 1
7YY v AFCHREAL GRS EEA K Ed 5 1o AF -2 IREEIC sV TEaREA S, KE
AR & D w5 T Bs

9 (O E»BIRT Y 2 v, FBECO TS 5, MO L L IBEoAlicoVWTH S
BT 2 fEME L X BT A LA BLEL bR S,
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2)
3)

5)
6)
b
8)
9)
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1D
12)
13)
14)
15)
16)
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HS|EE - Kk E (1959 : HAzE 24(11)913
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b i i o ROk E WK BB

(Hokkaido Central Fisheries Experimental Station]

I # & v = M Kk E X B B
(Hokkaido Hakodate Fisheries Experimental Station)

d # B x J B K E A B 5

(Hokkaido Kushiro Fisheries Experimental Station)

b #E & oW & K E R B B

(Hokkaido Abashiri Fisheries Experimental station)

d # & x # AN K E R B B
(Hokkaido Wakkanai Fisheries Experimental station)

i)
(Yoichi, Hokkaido, Japan)

EEET T Lo 2
(Yunokawa, Hakodate,
Hokkaido, Japan!

A 7 GEHT 16
(Hamacho, Kushiro,
Hokkaido, Japan),

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

FERTERED 5
[Hérai-Dori, Wakkanai,
Hokkaido, Japan)
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