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The Life of “Ishigarei” (Kareius bicoloratus [Bashilewsky))
in the Spawning Season with Remarks on its Stock
Condition in Ishikari Bay, Hokkaido.

Yutaka YAMASHITA

In the present paper, some results of the ecological aspects of the stony flounder, especially
on their life in the spawning season, are reported based upon four years of investigation from
1961 to 1965 in the Ishikari Bay region, and also biological considerations for its stock condition
are given.

1) In the northern part of the Japan Sea coast of Hokkaido, at least two different populations
such as in Ishikari Bay and in a northern area can be distinguished hypothetically, based upon
such characteristics as ring-formation of the otolith as well as age-composition, etc.

2) Their developmental stages and life cycles have not yet been made clear expect for adults
in the spawning season, but the following stages were presumed from information obtained during
this survey and also from past investigations made in Sendai Bay.

(1) Developmental stages.

Egg stage : The fish spawn up to February, the eggs hatch at the end of this month
and in early March.

Larval stage: Larvae are metamorophosed during March and April, and grow up rapidly
in shallow places from May to November. They move to off-shore areas in
December and January.

Young stage: They do not reach sexual maturity for two years. From spring to fall
(April to November), they live in shallow water near the mouths of rivers. In the
winter (December to March) their gonads become mature like those in adults, but
the eggs and sperms are soon absorbed into the gonad tissue.

(2) Yearly cycle of life in adult fish.

Pre-spawning period : This period is regarded that the individuals with immature eggs
are over 50% of the total. Occur until December.

Spawning period : This period also is regarded as a time in which the females with
mature eggs are more than 50% of the total and individuals which have spawned
reach more than 50% of the total (from the end of December to February).

Recovering period : In this period, the spawning females are over 50% of the total
(March and April).

Feeding Period : May to November.

3) Some important ecological aspects of this fish in its spawning season in the Ishikari Bay

region are as follows :
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(1) The distributional density has become low by years, and the dispersal ranges of 1962-'63
period (B) and 1963-'64 period (C) are about 1/5 of those of 1961-'62 period (A) respectively.
i2) But, the liver-weight indexes are increasing by years, and the nutritive condition of the
fish has become higher.
3) Growth is rather better and the body length is increasing, nevertheless, the sexual maturity
is slow in the later two periods (B and C) in comparison with the former period (A).
(4) The total amount of spawned eggs can be calculated (the gonad weight) x (relative amount
of females in each age group).
According to this indication, A : B: C is declining as 3.4 : 1:1.4.
4) The relative amount of this stock can be calculated (the distributional density) x (the main
area of dispersal range) as 10:3:2. From this and the delay of sexual maturity, as well as
reduction in the number of spawned eggs, the prospects for this stock is rather discouraging.
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On the life in spawning period and stock condition, Ishikari Bay (1961-'65).
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Ecological Studies and Some Discussions about the Methods of
Conservation of the Sea Urchin, Strongylocentrotus nudus,
on the Coast of Urakawa, Hokkaido.

Kazuhiro KAWAMURA

The author carried out ecological studies on the living environment, growth, distribution, gonad
development and food conditions of the sea urchin, Strongylocentrotus nudus, on the coast of
Urakawa. He discussed the methods of their conservation on the basis of the results obtained.

The specimens were collected by diving from 4 m? areas at 126 places in May, 1965. The
results are as follows :

1) The habitats of the sea urchins are rocky or stony bottoms, and are separated into seven
localities : Sanbetsu, Shiroizumi, Tsukisappu, Urakawa, lkantai, Toe, and Ogifushi by sandy zone,
The production of seaweed is different in these localities. They are best in Toe, somewhat good
in Shiroizumi, Ikantai and Ogifushi, but bad in other localities.

2) In Toe, the ages of the sea urchin are represented by the diameter as follows :

one year and 8 months «eoeeeeeee 3.21 cm

2 years and 8 months:-----eveneee 4.18 + 0.31 cm
3 years and 8 months:--oorieeiiieen 5.18 + 0.28 cm
4 years and 8 months:«---reveeeen 6.11 + 0.27 cm
5 years and 8 months:«ciceeenens 6.94 + 0.35 cm
6 years and 8 months::: ceeenenns 7.55 =+ 0.21 cm

3) In all localities, specimens having a test diameter of 6 cm or so are most abundant, and
the larger or smaller the diameter becomes, the fewer the number. In adult urchins, there are
some differences of their habitats according to their size group. There is a tendency for 4 and 5
vears old sea urchins to crowd together in special places, but the older sea urchins disperse. The
density of the sea urchins is varied with the locality and collection point.

4) Gonad development is the best in Toe, somewhat good in Shiroizumi, Ikantai and Ogifushi,
but bad in other localities. The growth stage of the gonads is generally a “Growing stage” in
both the female and male.

5) The amount of seaweed found in the gut is closely related to the habitat. Of the sea
urchins having a gonad index larger than 1.0, the rates are more than 80%. There is no clear
relation between the food conditions and distribution of sea urchins.

6) The author discussed the fishing season, the fishing grounds, transplantation, and other
problems related to the methods of conservation of these resources.
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DR THoT, ARTIRI Y 7OEF L TW 8RS58, £HBTTABo—BTHLhTEY, L
PLEROERCORET L TWE T E08E5W0OT, 7 =0RESRH Ca v 7oREIhi-0Ok 418507
EFitvo AETRT 255, BEAYERD FtgEBL v, il ciRifhEoMEOEN 2L T
ANHD. THIIMMEOHRS LUNE ICkV ERbESD - TE {OBEFEFLTED, £IMb
BHASATWB b L Bbhd, HRATE st 7,9, 10 (KZE 4.0~4.5m) 12IEHIZ 2 v 7 DS\l
HD, st. 3, 4 (K 3.0~4.0m) ITizAA AW Y25 51EF LTI, oS il 4l d -
Too HECRARTOMERSE T2 v/ 2o Bof# AET LTS, Fdiiiniiaidg b, HliFhy o
THRLBREAME TH >t MELIERL TS RVRIBTH 510 HRTR = v 7DLEHFHHE AR L [
RoEELRL, WEbE T2 v 7OBES oA (W ThoBis kg 4.0~ 4.5m) o &g
Ve Fiz, st 25,27k A4 A+ Y AFHEFT LT3,

2% WiNEre v IEESOETL

The annual variations of the yield of Laminaria Angustata in Urakawa. (kg)
N rv=zi4 B iﬁ |* % 6 | ® ® | o
1961 150,299 75,240 301,882 70,770 102,330
1962 143,689 76,860 95,733 17,490 55,470
1963 116,668 39,360 211,081 57,600 79,920
1964 90,435 46,370 95,149 5,990 19,050
1965 64,756 34,492 223,390 59,760 ‘ 161,460

2 FIFMIRC I LS pEOa v I DEFERY TR LI LD TH D, HHIEE & ik ROFELET)
AEL, Labilllic k> TEERRL Th 5, BEAMOEIC AR A S, W Tl#Es 250
RETEThEh 64,756 kg, 34,42 kg THhh, PG, HETR2HFACE L, ThTh 223,30k,
59,760 kg THH, PR T 161,460 kg TRETH B, T XSz v 7 OkEROLEIIHHEE= ~
7DEFEROBEB XL T5 L Bbh, AT 5BROETE MhELEd) bFLX-Th
e OBEEH H5 LMBEINE,

¥rAFHF Lo LIS AEETY I 2k 0k 5 hlilind -1 BB PSR

(F=) 168, F+-veFsH/, BAKIE, 118 (1 BBELL{=V/1H,) , ==, e }+F
B (EELTAr~Fe+7) 28E, =/ 27 v9=ThB, 20O H, 154, =V/A7vs =%
WTREBMCIR ot A 13RO st. 3,5 TB->ThR bt =V A7 vy =2 {MIZERBLT
Bh, KES~6mRICEVHAALR, BFICL > Tiz 4m? %0 100 BELEDO L ZA3H o7,
WEAREOWHE TR 5.0~7.0cm ok EBENRE VA, EHloRHTEDTEL, ¥, ¥F
(1964, a) AHRTHO = /<7 v & = CHE LA FROOBSAEFC A bh, B2 L Toffifizizl A s
TeWREETCH - 12,

2. TZOEFELEAER

EE CGRABE) (2 Moore (1935) 2% Echinus esculentus CTHH Lz Hic Abh s @EROY v 75t
FRAFHFT=ThAbR, —EFEE LTHELS Z LAY =0 X > THBMCT B Z Eat
T&El. EEFOBRERC>LWTRFOBECHETLITETHS,

FREOY =12HR2.81 ~8.62cm offifi Ty v Z7EZ 2L ETHH 148 0 7= I EEShich-
too BWIFTRLIESTY v 7OHEFEHRL, WESTEREOM% Fuji (1960, ¢) oBEAH10A &
ThuE, 2FR1E84H, IER2E8HIHEV5 5D,

BESOFHOAZIRKDOLEEY THD, 2%H 3.21cm, 34H 4.18cm, 44EH 5.18cm, 54H
6.11cm, 6%H 6.949cm, 74H 7.55cm, Lo T3 (FE3#E). SEALUEESWTIRY v 7O E*H
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B 3IH® FHEFTFLATHFT=DEHGLAEX

The size of each age group of Strongylocentrotus nudus in Toe.

i oo ®OE ®m W = & B ™
o4 | AR ) (cm) (&)
2 3 2.81 ~ 3.53 3.21 14
3 8 3.49 ~ 4.65 4.18 + 0.31 31 % 6
4 14 4.72 ~ 5.50 5.18 £ 0.28 57 £ 10
b 29 5.63 ~ 6.60 6.11 £ 0.27 97 + 14
6 25 6.40 ~ 7.41 6.94 £ 0.35 143 4= 22
7 12 7.30 ~ 7.87 785 = B2l 186 + 20
8L E 7 8.05 ~ B.62 _ —_—
MTHC LR TH -1,

2 EAMBSEAE TREBFERE lem TOREL, 6 EHUBRENICS 2T B LinL, 2, 3%
How=3#@EEER V-0 T, BEE0L OnESTRRETLHLOMNE 5 hEMTH D, WEITHE
WO Y =D BHBREREFRELTVWAL, £FEAE LTV 5006, BRI UARL->TWHE
FHizh, ZhboBEAIMENT A0 =DEA L AE XoMEXREL TS LT3 LIRS
5. LaL, SEizER V0T, —E#{#E2.80 ~ 3.59 cm, 3.60 ~ 4.59 ¢cm, 4.60 ~ 5.59 cm, 5.60 ~
6.59 cm, 6.60 ~ 7.29cm, 7.30 ~ 7.79cm, 7.80cm Ll ED 7 L — Fiepl}, HABREELSYRETLILO
LLTSEM VBT bt b, 27N —FHRAEORED v = DREERO €~ FOZ{LE:

B4 x  KEIH, EERESE

The percentage of number in each size-group. (%)

oy Ry 3.0 8.2 17.0 39.6 1&0‘ 8.0 | 5.2
=] i 0.5 5.4 10.3 42.5 26.6 123 | 21
b | E 4 2.8 2.8 9.8 50.8 19.8 12.6 1.4
iifi il 0 | 5.8 11.4 22.6 26.8 15.6 17.4
H o E H 1.8 5.4 22.9 33.3 17.4 10.3 8.2
g ¥ 1.3 3.7 10.8 35.5 28.1 12.6 8.0
% N 1.0 5.4 19.0 2.7 19.2 8.4 | 4.3
¥ 64 IR 1.4 4.4 20.2 42.8 | 17.8 8.6 4.8
5% kKExf, BERETE

The percentage of weight in each size-group. (%)

jgg T (15 00~3.49 | 3.50~4.59 | 4.60~5.59 | 5.60~6.59 | 6.60~7.29 | 7.30~7.79 | 7.80Lk k-
AP 0.5 2.3 10.2 | 36.9 25.6 13.9 10.6
& # 0.1 1.6 6.0 35.5 33.4 19.4 4.1
A % | 0.4 0.7 5.6 46.1 24.5 19.3 3.4
= | 0 1:2 5.3 14.9 28.5 19.7 | 30.4
I 0.2 2.1 12.9 29.7 21.9 16.5 16.8
i g 0.3 1.2 ~ 3.1 27.9 33.4 18.7 15:2
¥% fR 0.0 1.4 | 10.6 38.5 25.0 14.5 10.0
g i 0.2 15 | 11.7 39.1 23.5 13.8 10.2
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Bo HEHIOMERIL2—~3F 121%, 344 84%, 4—54F 70%, 564 49%, 6—T4 30
GERS,

3. TZOXEIERH
1) v=okzxLEFEE, EROLR

HHIBOBREHBEF IR AT ZID 7L~ 7HORFEEFS LORBOETELXH L, 5FTR LT,
FHUIR & HITBRE 6 em BT IC = — FodhLaid b, pELIRDRY, 1o, KREL DR EDRIE-T
Vho COBBRITEOEROBRELALTHD. HER O BaFe AT Z0 /A ~TPlichs L, BE
5.60 ~6.59 cm & ® ¥ = (Ll RV T h ot Td 30~ 50 S x kb £ ko TWbH, Wil T
ILHREE6.60 ~7.29cm 52326 8% TR L <, 2L LTkERY =it fiolific K L TV HEL Y
BT D, HFE4.60~5.59em ED 7 A — 73 EHMLE LIZ10~20%ETH B4, HEER, ERH, B
{£4.60cm LT 7 =13 &M L IC10% LA F Ty, EROETRIEEHERH I VL ETRERGTHRD
CEhnbThTuws,

(2) BES5cm LT Y = o@EERGH

WA4E—a FHEE Sem LT 4m? 20 [EAE A6
The individual distributions of the sea urchins smaller than 5 c¢m in test diameter,
in each 4m? square (at Sanbetsu, Shiroizumi and Tsukisappu).

EA4E—b FEScm LT 4m? 240 @ERS A
The individual distributions of the sea urchins smaller than 5 cm in test diameter,
in each 4m? square (at Urakawa and Ikantai).

B4R —c HESem LIF 4m? Y4 b RS
The individual distributions of the sea urchins smaller than 5 em in test diameter,
in each 4m? square (at Toe and Ogifushi).
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HHEOZESom LTFOBEGESHIIFE4Ha, b, c ILFETI5C% L DB4 4m? 41 10BEELTFT

Hh, HEELERTI H»FNNEHL Lo L ZARABRE, ChHOMEROE (HBTIH TR KE
T~10mDrZATHS,

(3) BEScem LLED Y = D FEHRESA

EOSE—a AE Scm LEPSRETN (om)

The distributions of the average test diameter of the sea urchins larger than 5cm
in it (at Sanbetsu, Shiroizumi and Tsukisappu).

- e

St

BO5E—b  BE Scm LlEv = FERESA (om)

The distributions of the average test diameter of the sea urchins
larger than 5cm in it (at Urakawa and Ikantai).

.

O~

!

@E

Q/ - m(::_-.;t:)/..m

WOE—c E Som LLEPERESA (cm)
The distributions of the average test diameter of the sea urchins
larger than 5cm in it (at Toe and Ogifushi).

BESem Loy =@ s T Lo PERES X HE5Ma, b, c iRl oK ~<v, B
ETRPRBCBEScm EOLIAMS Y, MRS rd - TRk E { bR AbR D, AR,
g, IR TR IHO Y = L ARO ¥ = 05 Mo B RMIC T » TEHIRA LR S, HRTIE LR
2HOBAERAFL, HEBHERVCOEBEONN, L7 v £ 7 oltiEilis X UHREKIc BN NED ¥
=pFHL, v 7 v EF L HgERoGEEN, X057 v EFolliabRlicsd TABOY =450
LT3, CORFEOFHRBLIEOHE L EXMWAL THEM, 2icy =2 kE{I>TV 5,
4) BESem POy =0 4m? 4 H EERSH

HZES5cm JEovy=04dm? Y ) BEEEFHHIZHE6E a, b, ¢ WiRLi:
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HOE—a BES5cm Lk 4m? Y0 EEEGA
The individual distributions of the sea urchins larger than S5cm in test
diameter, in each 4 m? square (at Sanbetsu, Shiroizumi and Tsukisappu).

WOE—b ¥ Sem LlE 4m? Y0 @EESG A
The individual distributions of the sea urchins larger than 5cm in
test diameter, in each 4 m? square (at Urakawa and Tkantai).

WOE—c |EScm LUEYy=0 4m®* L o@EETH
The individual distributions of the sea urchins larger than 5cm in
test diameter, in each 4 m? square (at Toe and Ogifushi).

H YT st 4 (OKEE 4.5m) — 33D L 2 HxH AL, MOMETIRI0EGBEE TH b i)
Tevve st 2,3 KB 4.5~4.8m) TRy =34 eT, st 6 kB 4.5m) THREScm U FoY =
(DER:3 S 3 (B

AR TIXEERI0~208ED L Z 558 (KB 5.5~8.5m) IFHL Tk b, BEfliciz st 11 (KB
3.5m) ZEWTAEL, st 4,16 Ty =3 hich -t BEROE L 2 A TR—MITEDO Y
=L T35,

AT st. 4, 6, 7 (K& 5.0~ 10.0m) 2 TI0~20[{&E S L TV B 2MEOBAT Tz ey,

HWTIE st. 5, 7 (K 9.0~4.0m) ixhthls, 1THERLREAEHKE LTV,

HEETIIFIEE Ok 4.0~ 5.5m) 1230~40EEDIFITLVEHAH D ¥ = bk E v JMEH (K
P 3.0~3.5m) 20T T2 ANBENI DY =N THD WRICHET SN CKIE
5.0~7.5m) TiX10~30BELSHLTED ¥ =12/ BTH 2,

HETIXL 7 v ETRMAT (KB 2.5~6.0m) 20~40fE{E53 LTk b, st. 1, 4, 5 2 b 20@{ELL
GHRLTVA, V7Y ETF LRgHERE ORI (K#E 5.0~8.0m) X10EGELL FTOLZ A%, Zh



b O G APELHIGE L FERBEOBEPZ R L TV52, ML TEH FHsRomOAbhE L5
HE, LhL, vy ES L EEBROPHIECRETFRILTVBL 25155,

PIRTRER RO KB 3.0~ 10m) @ (KE 4.0~4.5m) FEHRIZIIV & CHIZ20~40fE{E - %
AL TVLBA, RRATIE st. 20 2By TIOEELL FTdfcn,

HHBOTE X O MR EEROSGHALH ), WHEEFTE 7 =230 L T 5 afFEMEAER
(5) ®WE S5cm kDY =0 4m? Y EESA4

W7E—a FES5cm PUEY=0 4m?2 ¥ FRGH (ke

The quantitative distributions of the sea urchins larger than 5cm in test
diameter, in each 4 m? square (at Sanbetsu, Shiroizumi and Tsukisappu).

na

WTE—b #FiFES5em LLEYy=0 4m? 40 Tk (ke
The quantitative distributions of the sea urchins larger than 5cm in test
diameter, in each 4 m? square (at Urakawa and Ikantai).

WTE—c BES5em kY= 4m? Yot (ke
The quantitative distributions of the sea urchins larger than 5cm in test diameter,
in each 4m? square (at Toe and Ogifushi).

EiiE O Am? MO ERGHEHETR a, b, ¢ IWRL . ERSMIIEEED 6L IIE-BL TV 50,

Y2OkERIC L TETFEELTL 5,
$Y_ITRT st. 1 T 2.1kg, st. 4 T 4.4kg HEHMOBHTIE 1.6 kg TEMHic 1.0 ke o &

ZAEHREL,
BRETIRAfMOMEVO st. 19, 20 i 3.0keg L EDLZAHpH D, HRIT 1.0~ 2.4 kg Ot o4

L'CL\%;
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HECI st. 6 @ 2.2kg BB TH 5.

W Tit st. 5, 7T TEFRFh 1.8, 2.7Tkg THHHMbix 1.0keg LITCH 5,

HEETIRPRIZ 3.5~7.3kg DFEFEICHE-L A0S B, MRHMC 2.8kg ORI L HRICEST
BLIAIC 2.3~3.3kg OFGTHHDHOATE H DBMI Pt

FHRTIR V7 v E 7 L HREREOFMHEYERE 2.0k LLEOKETH D, fhoMBc HE L TRL% <
oo ThBe iz, MHEIDLHL,

HRCIT BRIV & 2512 2.0kg DL EOGHr A bR Es, hRHTIRAHS 1.0kg LUFTH
%o
6) HEZBTBESI T

64, BSEIC BT HHRDBFEHFOY =0 4m? 4 h EEHGHirH 8~21 KRl FarEick
RE-BREORKEZIYPOIA—~FCL >THILDOTHS,

1EY=XWEL L HELREIR TV AL,

o

'-“'!L{" Wg{'\
0 500m 0 500m 1
WBE 4m? M0 2%y =HEETH (1964 WOE 4m?2X0 2%y -EHEHESA (195)
The individual distribution of two years old The individual distribution of two years old
sea urchins in each 4m?2 square at Toe, in sea urchins in each 4 m? square at Toe, in
1964. 1965.

2EY =WMFICR V7 Y FOdfl (KHES5.5m) T6HEEALhLS, X1 HEDLZ AN HFH
HHDETHS (8 ., SFTIEV I YEFTOFHLLAEMN (KE 2.5~6.0m) KT 1~2 #Hff
Abhd (HIF .

3EY =X MEIRIEV 7 v EFOdel (K 5.5~9.5m) ic2~5 ikl B, OLZATH I
~ 2 AfEEAEL T3 (10, 65t L 7 v EF oMl (K 2.5~3.6m) ic2~4 @k,
(K 5.0~6.0m) icd 2~3 A@EALRD (BIE) « 4FEO2HY = LOMFRINI LA L#BHLH
fele

4FEY =B FIRR v 7 v E S odefil OKEE 4.5m), Bl (KEE 5.5~ 9.5m) 1210~24{Efk & po7- ¥
2 TWHEZHAH D, HREOEM (KE 4m) b 8BHELLREY, V7 v E70HM, Elicizd
e\ (RI2E) o GSFICL Y 7Y C 7 OfM (K 2.5m), HEEONM (KE 3.0m), ¥ IUHRE
OUMOTEY KR 3.0m) ICI0BHELLEAL T D, HEAM (KB 5~6m) b5~ 8HkDL
CAHEYBS (FIBR) . v 7vETOR, BICRiiEREY L, 2L L THEDFHBRLTV5,



A

HIOE 4m2Yh 3EY =@EEHTH (1964)
The individual distribution of three years old
sea urchins in each 4 m? square at Toe, in
1964,

.\K,# ‘h

WI2B 4m2 YD 45EY =EBERTH (1964)
The individual distribution of four years old
sea urchins in each 4 m? square at Toe, in

1964.

qu“

EIIE 4m?2%0 34y =@EEHTA (1965
The individual distribution of three years old
sea urchins in 4 m?2 square at Toe in 1965.

WI3E 4m2Y0 4EY =FEERTH (1965)
The individual distribution of four years old
sea urchins in each 4 m? square at Toe, in
1965.

L&L, ‘65 FEICIL 64EEICHEL T, v 7 v ESOMiT i, FR#EOHRMMPEIZEL{E>TV 5,
LEDIEY = LOBBRITH T OEFETKLVA, VT v EFoEMICEGBERIZLTV-5, LaL, #HE

Bz 4 F 7 =0hnE .

SHEY =X MERIZLV 7 v ETOdbfl (KE 5.5~7.0m), #EHl (K% 4.5~9.5m), H#Eog
(KE 5.0m) BIOVZvESOREM (KE6.0m) iIC10@&END Lo Lz A55Y, V7Y EITORE
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flxBHE 4 Y = LR ETV-B, BER, SHEEILS L, #2-Tw35 (4R, '65FId
v vEFORfl (K 2.5~6.5m), §REOHM (A% 3.0~5.5m), FEfl (KE 3.0m) oma
Loy HEM OKIE 5.0m) i210EELL Lo & 2 a0 abi, 447 = LFUaaEEsdss, e
BltroTihdh, 1=, V7V ETORM OKE 4.0~6.0m) = 10@E@EE < AbhD (BI5H), HE
D 5EY =D 4i% L BRETV52%, v 7 Y EFORMTIRBECREMIcH - TH), VFVEFD

s

BI4E Am? 240 5 = WEBTA (1964)
The individual distribution of five years old
sea urchins in each 4m? square at Toe, in

1964.

T

BEI6E 4m24h 64 = @EABSGA (1964)
The individual distribution of six years old
sea urchins in each 4m? square at Toe, in
1964.

_“«Q_{;

HISE 4m?2M0)5FEY =EEHETH (1965)
The individual distribution of five years old
sea urchins in each 4 m? square at Toe, in
1965.

s

WITE 4m? 4D 64 Y =ffAko4 (1965
The individual distribution of six years old
sea urchins in each 4 m? square, in 1965,
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RN - TV B, MED Y = L 6GHED S EY = 0GR HROSBFTIH E HERL
T, £EIC5EY —oEFEESAMNMLTEDY, v 7Y E70f, Hillicdb it TETV5,
CEUEW =1 B0 LD L S ARV 7 v E T OMEE (KE 6.0m) i1 AFTDOAT, 10fHfE
LFCRERZAM LTV S, Lisl, V7Y ETDIMOMR & 2 5B LU HSEHROBR L ZAiT)
i TWw3 (HI6H), S5EY=LHETEL, SEY=LXALAEREEOBEMIVL L, FHnTF
BELTETED, ETKFEORVLIACLELbllANABRE, BEDEFIY=X VT VEFD
Ml OKE 4.0~6.0m) Z10@HELLED L Z B 5540, V7 v EFOLMTIXIOBEE&LLFTTHS (817
B, B4FEHBETHLV T v ESOEMTE /> Tv 5, 5FY =05fiL DLEHL 645 L FROM
FERLTVS, GIEDSHEY = LOBMEYAL L, PRIGEY=RHEENE{L->THTHLTEY,
vFvESOL, EHTEHAL, V7 YESOR, MElBIUV 7 v E 7 LHERBROPRIBTIRETS
esBEENREDHERS,

E 38

ot i N

0 500m

G WI9E 4m2 Y0 7HEy =EERTH (1965
WIBEA 4m2 4D 7HEY =HERTA (1964) The individual distribution of seven years old
The individual distribution of seven years old sea urchins in each 4 m? square at Toe, in
sea urchins in each 4 m? square at Toe, in 1965.
1964,

THEY I3 BFEIRIOEGEL Lo Lz Akt V7Y EFORM (K 3.0~8.5m) %\ (F
18[), '6SEICLI0EGALL LD L 2Bk, vV EFORLLEN (K 3.5~5.5m) EhatTET
SLBiFEnA LR, 6FY =X DEENEG 199, HED6FEY = LoMELFABTH S,

BELL LY =2 BEIIZ £Hic i, SHEEDLZANEET I ~2@BHOBE,NEL, Y=
WEhieh oM 2HE B (F20M). 4, SFEY=DHHETIXR LA LA LRV, BFITIT
Ok, 6EEDLZALHEA, 2L LT MELRABEOHAMERL TS (F21H), @ELLTEY
=BT S L EEEMA LTV B,

6, TRITHEECIHT S 64, EDOFEFHOHEEMAR, Tik: 1 ERCHSTEERERLED
OTHDH (ZORCHOVGTULIERICLFWATE) o BEEEL 1 FEH2ZMML Tyv52, MngtEs LT
CSEDSEALTOY =L 540T, 6FLUETCIRTOELIZIOGLUATSHS, 8EL ETIRI0% <
OEPHERENBZ EHG, AREENNKL TL 30TV EBbhd, S5EUETRTROT(LE
IESHOMERE X {—HLTV5,



\
G
° 500
“_1{1 =
2B Am®b BEL LY = AEES
i (1965)
W0E 4m2M4b 8iEY = HEKSA (1964) The individual distribution of older than eight

years old sea urchin in each 4 m? square at

The individual distribution of older than eight Toe, in 1965,

vears oldsea urchins in each 4m?2 square at
Toe, in 1964,

6= AT I 5 19645, 1965 D4 43 JIHEE AL K Ef % - T i
The annual variation of estimated number and weight of the sea urchin in each

age-group, within the experimental area in Toe.

%% 2 | s | 4 | s | ¢ | 7 |swk|a
1964 ‘ 16,400 51,700 236,300 502,000 209,000 100,700 56,2(1)1 1,172,300

| % %

| 1965 | 23,200 65,900 192,300 632,300 500,500 224,400 142,500 1,781,100
. Efkg‘l! 1964 | zonl 1,900 14,600 49,600 29,300 17.200| 12.70(1‘ 125,500
- SN - rae 700 2.600! 6.700 60,600 72,500 40,600 33,000 216,700

7T & 196454 100 & L1965 BT 5 A EROELR

The rate of variation of number and weight in each age-group during one year.

;T_‘f* -\:z{::{ﬂ_ai.tg | 54 | 564 ‘67—:7 % | 781 |e.~— [N
W ot MK 340 107 91

400 |
L U 1.300‘ 352 139 111

267
415

97
147

152
173

H#& (1964, b) (L AFOHROFER LMD, BFHO Y =ico0 Tk FEIcE BRy AT 0h, $5
WIRFAEDHEORMGIC L » THRETZ LV OLTRHTHS Lifi~Fz, '65F O BEEELLLD &, i
B TES Y =P R EREIhh oo b, 4ET=HETH IV = hkEiy =L TETH
FcEnLbhs Z &, KROFHPOFHRENS 4, 5F7 =CROMEEOHBH3, 447
RehLTVBZ &, BIV, SFHU LY =TRETEREOTE Vv, 4FEATIREHELTVAE
LigEhbELT, BEOBEFECRSFHLU EOY = itonTRIBEFOFHRELER IS =2 20
TEDSH, AFHUTOY 222 TREDGAREX R X T LR TRV LBbh3, L{K3EH
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UTFCREDOGHOREZMEL,ITHL. BELL, 4, SET=DFHO LB AT, 4, 59=
DG HEEORVGBHON IZ 3ELTo Y =0 Lk RBF 20TV e Bbh 3, ¥,
IO T EORAEBMCELT, HEHO Y = A—E0RHEY b - o EQBFIcid L TN+
By xhs, chbo e 45%oMENLETHS, '

=S AT Yy 2T ECEFITES TR L ZAE0ML, KE{ by BRe i+ 5 JE s
ETHDH (IFH1960, '64a, '65a, JIiF, H'65E), FE2AFHF T =TCIRESY =OFHHHLMTHL
mfﬂqébLthﬁ.%EOﬁﬁmﬁEfﬂ.ﬁ:@k#é&iﬁﬁwﬁumfﬁ7vv:xDQH&T
HBrEbhE, LilL, "=OREFHRMCL - T—E0BE, F7HEAZA6NEZ LXEBEMATHSS,
FELFHEY =ORHEM, EFAMCEL L BEOAGNETRISBOFEO —2STH 5,

4. EMEORERE

F22 a, b, ¢ PPEHERMER CENMULER/£ERX10) O5fikRLIzbDTHD, + V=7 Tid

L 2
). L

W2E—a 4k WOW IR OB oA
The distributions of the gonad index of the sea urchins in each different
station (at Sanbetsu, Shiroizumi and Tsukisappu).

B2E-b WM BERHE T
The distributions of the gonad index of the sea urchins in each different
station (at Urakawa and Ikantai).

2@ —c 4 A OB IR M A

The distributions of the gonad index of the sea urchins in each different
station (at Toe and Ogifushi).

1.0 ok ZAixst. 1.5 (K 4.5, 8.5m) DL TH5, HPTIL st 3,10, 14,23 (K 3.5~7.0m)
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DEMWETI L0 ETHBH, £5LLTHEDIENL V. ARCRI0LEDEZ BT, il
FTIE st. 3 (KIE 6.5m) DATHS, HEATIZHRE (K#E2.5~5.5m EHRcl.0bEDLC
HEGHL, WEOBER (K 500m) icbHb, HETE st 1, 4 (KK 5.5, 3.0m) ¥BLTLT
1.0 ETHE, WECEELT Y7 vESORBTRETRENEL, v 77 L FERRoFRIET
s TWhBEZApH, HRTIRFEFEOMNR (K 3.0~5.0m) 1.0 EDEZAHHABR,
st. 13, 24 (K 4.0~5.5m) TH LOTXEL TULAa oL L (L.

B8 x ALMAEoOEMKRNRIE

The percentage of each gonad stage. (%)

g 3 | ) 2 "1 ® 8 | (. B N

g T gy | RN | RN | R [y T EOLE | SN | BRI | RIS
+ vy 16.71 83.3 vv=<7| mi 6.l 218
H # 15.9 8.6 0.5 (= M 19.0  57.1 23.9
A e 100 A ®%| 120  80.0 8.0
L L L 100 W @| 77 6.5 308
* A 23.3  70.9 5ﬂ |ﬁ x® H m% 5.3 22.5
® & \ 85.6 14.4 i DX |17 82.9
3% k 28.4r 71.6 % R 31.9 41.8‘I 26.3

B 64 3.0 85.0 1.0 1.0 %% 644 0.5  30.0 6.0 05

EREORIRIEIL S 8 FTR L, £ L LUMHERES RO Mk S % <, TR E
LTWB Db ARG TR ML O RO 3 & U IE 0T INE M <, EEEoS LS
AT f Ao R b b TEV B TIRoMK L b & RcREL T b, 56 - THOAERS
HEATV S, BIFEICHET 5 R b icEIEofEE Ry, BEIHCEL TWHES ZbRith .
EEMO AV OIRIIED X 5 e BB EAIEFHCE kSRR S hic e Th b, AoV
HHEORE ZATLREDOKBEICEL TV LB THEL S,

Fuji (1960, ¢) 2AHIELEGR, EEO v = ORBRE L T2 Loy =i324f e LTL L HTw
A58, BTREMNoEE, ET IEVL5THS,

5. MLEAEWEEROLETIRE, 54, SRiLoBME

TEOH¥OMER B CRINEFAS PO &0 2% 3 YR O REE: X VW EESAR bR
OT, SEINLHEE L BEDS (2 2 TRGREZBRDAOBICED) OLODE GV ERLICHE~N .
23 a, b, ¢ O 104510 BEO TS THIEENBHP S TN BROEL L THLELOTH
%,

FYRITROBLED L Hikicl o ERTIRB0GLLED L 2 51k st. 14, 23 (KB 5.5~7.5m) @
LTH O AEEII0%UTFTHS, AETIE st. 1 (KE 5.5m) T80%, st. 2,3 (K& 6.5m) TiX65%

B2BE—a HELEFAREDCHEEOS EhLIHEG - OTF
The percentages of the seaweeds found in the gut contents in each ditferent
station (at Sanbetsu, Shiroizumi and Tsukisappu).



EBE—b HEEARBCEREOS ERAEEL O
The percentages of the seaweeds found in the gut contents in each different
station (at Urakawa and Ikantai).

%
(s

v W ® oM

A g
HEL

HBE—c MLENEHClROSERLEIGV- D54
The percentages of the seaweeds found in the gut contents in each different
station (at Toe and Ogifushi).

THHH, ULI0LHHRTH S, MR Tk st. 3 OkiE 6.5m) T80%, st. 4, 5 (K 9.0m) T60~70
%V Th D, HEATIIERY GKE 8.0~5.0m) BIUHEPEETD LS (KES5.0m) 280~
WNLENHEBLTED, ik st. 1 (KIE 3.5m) O EHEEEVHAXTLT V5, FHETIT st 1, 4 %
BT HT85% L EThD, $RTIiE st 1, 3, 13, 24 (KFE 3.0~5.5m) 35 LOFEET (KEE 4.0~
5.0m) IZB0%LLED L ZAHRLBRDZDLTHD, HETEHFECHEL T, v7vEF LHFEHEROFS
A CHEE DR Lo T B,

SR B U TY =8 A ATV AEE LY = DS NEIFICIE L A YRREALhT, 7=
BHFncis EFL TV 0B I0HAER AHs070nclEL TV, BIBO Ty =n4EH
LT ERMca v Al B LTV BHBAETE, £ vy =CANBhATUWRVWEESE L, ¥ =DiEfH
THORERDFE VAL VWL 5 eELbh5,

7 = OEFEFRISHINC X » THERCTREEHTH 50, Ml BEinc ThuElgmb L <, rv3y,
REILETRBHED I v B, Fio, AR, HES, RTCRETMIC L VBN H 5. KEHE
ZHELVEZBRIKRE 3.0~ 6.0m OfPAICE HARABRD, HAEO= v OLER (F2E)
FREL->TEENRECC L, HRTRIEL Db 2 v 70EENSE L, BREESTUAHEL IS -T
WHZ EREDND, RUBOBROEFRE L FhcE SNSRI EA B LTW2b0:L £#2 b A
Bo BHROEB &AM L , LB -0l fioiiik s e b, iiuvicr 7 v E 7o Sl
HY, TOREHBRhEL - R A TR SN S0 BTHEA S,

AR OFERE & HIEENBRCE T BRoHI & L OMiciz@ERME A bR D, EREER
1O ER#RTEATRIZEAFBEYRNTVEHRIBOL L ERTRL, e ElvwLzbTid
100 Z V5V MIRHEFEOROME L ZATHEMBEOR LT - TV 5, TEROTIEOHREOR
DEL, LHRORBELE) L2 ATY, BHEOEN E-TWAEIATRAERBOREL LT
VAo

Bt (1965) B=V A7 vy =Cikav?, 7+H74H, AveEs ), FH4 7K EEIERBOREC L



VHETHDH L LTV, BIEORNE LY, SoloBAENENBLD L, 2 v 7 TIREMIEORRT
L, 7F+7FY, ~AEFFREXARNTVET=Th Iholzs LML, 7+ 4, #F3FF2370
ETRBED I VXI5 THS,

=V AT vy TR FEORBIANLHE T ADIEMEE ME IRV LB L EhTwb (Fuji
1962, 1963, JI§t, #k, 1965), Fiz, EH (1966) i1¥ % & 59+ v = DRfH L LB R L OMFEIEE
A=/ A7 /o= LZERLTHBZ L REE LT,

HRCHEMEOFRBE IR EDO KRBT LT LMk LTETEA TV AEANARGR, T, +v<YH
MCHELLEHROWC I IEFAEL DL REN L oTeb W H L ETHE, SO ER=V A7 VT
=DHANLAT, £HLFECHIT TORMFENORAES Z 50 Lol o BIREOZL & BIHIE
WekEZbHRhS,

FHEDL (1965) (2RO =Y "7 vy =T, av7ofERCEEDLRD Y, Thaty =ofifkis
fF, DVCTIZAERBEOIRE L B <, Ao REREL = v 7L ERNS B E LB Lk
WL 720 HETIBSHEICIL BEDIVED 2 v 7 OEERS - o8t EFROREIHEE, 1oL AT
br{foTED, o= /7 vy =R UCKRICE->TVb, 2 ¥ 7OLERI DX Y = Dfik%k
%% 2 10l BRI RS, BN, RRCRAEL D XL, vy, PR, A%, BHTrRAFELD
Bhrofcb Wb EnTESD, O LIXEFEOFRERE»HEZE, v, AR, A%, HiWT
BEH, EHEOREDO X WA R Eh A AL B D, HES, EH, IRTaR s BELH Y
BEad,

7 = OEHER) L Ao SEoBEA TR —RBRA L ST o5k e bh, Sk, REBRME, 4R
e & b7 5 BE), MELTOME: OB AR EALETHS,

6. ARFFEEHEICOVT
1 5

7 22T RIC S < A B L T T b AR R o FERE s B U S £ L CoflifiinToy e —i
T T, BMRAERBER 1.0 L Lok 2 A THRETLORERY A TS ETHE Ly, A
DOFGE DR & BT BFRT 50 BIREO S BIRAE & 45t & O REEOBIFRD & ¥ = DA A A R D
EORBFTELDENTES,

A. BEFHEIEELTEF L., LHROREED I,

B. X » THEOEFRBOEAKE <, Fx MM ORRREC S LELOD B,

C. HFEMPEEAEL W EFE TR L i) % - TEMEDREOEV-H,

Ay FFHEXE L, BOKMIZEOFOEFEORERMEC L » THET S LV R DR
WHIwTHsdH, CORKTIIBETRETII NV,

BERTIRITFRB AR (V7 v EFR) EBE (FESEEN) CodARTCERETAZ L2 TTH
foo TOEZHIRKEMCE 27 TLIWLBDLIABM, BETHELI > TEBEROREREDO L (DT
EXHBENb, BREBOMIEICHYTL L ELNELIVWTHA S, £, V7 v E 70l - BETIRHAST
NEDY =P E BT L 5 THELBERMEIC LEAR IV L Bbhd, e sd s 2 v 7Rl
ETHEEOLEFEITE L OEE ROFETHORELH LTV DT, A, B, CoOFKEY HEECH
TEIEVY
(2) i 1

HAENC 3T 5% 2 AT 4% v =FEOHIMIZIZ LA L 1 ~3ACRbA TV S, ZORNICI Y =
DFEEIRETH5HIbiEEH AT REL TV o TGO o S eHFITHB, LinL, LM
RORFEIL U S SARKNITH D, v =04 Mo REREL (EERFNEEE L 5 SARMLTT
ZHMHMMEELELONI VOTIRIWEBbRA,

(3] FwETLEY=DkEX
YOS ERE SN bAS ELTEERERT RN L5 S RERE S cm i E T BADIR4EHTH B,
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4 FEH MR OEBORERIL 4 —5E70%, 5—61F49%, 6 —THF0%ThHbH, —H, REME LOH
KOBESHD VMK T 2 BEEEROLED BT, BIELLE, B 8cm LLETIZ AR <
HEBbhD (3N, $6, TRER), ZhbDOZ ENBEME 6~Tcm 05~ TED Y =ikl
THEORLHRNTHE L ELbhD, Lol , BERER ETIHERMEOREED L UERER-2 5
B 6om DLECHIRTS L BERIAE CHEIATLES 0T, Ricili~5 BBl L T#x b
EbScm koY =%ElT 5008\ ThHA 5,
4 ® it

HEFAY O ML TN O FEH B A BRI 3517 2 B AR s e s S hoe U b, RO FH o FEL
Y =R RO LB T MO REN I B I ENTHERE, =V 7 vy =0OBH
BRECOWTIIZ, =BG (6 1963, )il 1965, a, b, JI|ft, #1965) »Hb, FELIHFT=0D
BH L AHTHIbhTOR2, EH (1965) HEROF 4 4574+ v =OBERBRES I, —IG
BRODDBZLEXWOENC TR LN TEL, FHKE LB REOE Y =K ERL TV
DT, EMPEDORED LGB CTHE L, chboy =wBETHE, SEoEEAhCHETS
ZENTEDBTHAS,
(B) HEZEA: B & 7 1F e i

wO® # o4& B M GHESem DB

The estimated stocks of the sea urchins larger than 5 cm in test diameter.

i % @ # # il & (ke)
- T 432,000 + 213,000 49,500 + 24,400
=] E! 733,000 + 301,000 83,800 + 34,400
H #* 260,000 + 123,000 27,500 + 13,000
i ] 184,000 4+ 158,000 26,800 + 23,000
# 9 = 975,000 + 341,000 118,200 + 41,400
Wi REER 2,584,000 + 1,136,000 301,800 + 136,200
# S 1,635,000 + 434,000 212,600 + 56,500
1% R 1,670,000 + 455,000 189,000 + 51,600
%tk 3,305,000 + 889,000 | 401,600 % 108,100

BESem L Eow =ofEl: BRI o TRE I TR LI, HEOHETESE (1964, b) plo
SRDOVWTEIL 21D EFUTH Y, ZOHEEROEAWME AL IR Lk ) TH D,
MBS B EH 25 L+ v <v49.5 1 v, FE83.8 v, H%27.5 v, {§i26.81 v, HHEh
118.2 b v CHIMBMEHI TN 300 + viTin b, MBS TIRHN 212.6 v, %K 189 + » T &3t
400 P VIZFEL TV 5B, HETIREE 101 b v THEL TV B2, HiHEOTEN SR 640,000m2 TH
b, SENET60,000m? ThB, ZoisdliFoEER 760,000m? ¥ TF| X i L THES I OHEE LR
L 1 FEHIOWRELRLI0n86 , THETHD, HERTESFLETIREEA LB 8EET
Aol SND, 4EHMESHEHCHTTOREINE N Bbo T £fks L TIkiFED52%18 -
L2 Tl B, BETIEHIFED 5 F 1 L ETEEAMomMmc tFH L TimL Tk h, 4o 5FEH0 Y
= EEBOMMDI-DITHIED 4 fHicdh it - T B, ke LTI 0Mmicic- Tk b, #51212.6 ©
v &S BUHITBEGS, 36l X iz 167 © v 4RI L K F CREEAEE L o955 Z ERRELT
Wi ElEbhs,

SRR 1.0 L Eo 7 = ot B2 S ETEFI0ERD L 5k b, w11+ v, BR12E v
R0, MW 3.5 F v, HELET b v CHARARTATHIN P v THB. HY190 + v, %R+ vT
RFHEA TR 260 + viCiiT B, A, HERBRGTIRERIESEH 1.0 U EoHEEE B &0
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The estimated stocks of the sea urchins more than 1.0 in gonad index.

e WM OB R Rk | o\ W % K| R Rk
# o Ny 61,000 11,000 il 76T o LA 685,000 100,500
=] 7 80,000 12,000 [ % 1,405,000 190,000
H g4 0 0 % { 536,000 69,000
i i 24,000 3,500 AR FHLE A 1,942,000 259,000
# £ A

520,000 74,000

0ZLTTHY, BHMAHRLETIEChOOY =% 2Fl-Th X Loriiwtibhd, AT
AFERARR 1.0 Ll Lo & = 2 HEEE B RD60%ETER, chbov =046, THEULDY=L%
z2bh, ZhEEREFL T ARMER S halRiErnd by, 2T L &Bbhd, HRTIR
AETERIEH 1.0 LLED Y = 4 IRIE — BRI > TLE 5, WRETESEEBETLEA A
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5B 6 FL LDy =LA TS0%, BRTIOSYEDH T, cov=%1FHCRS L ThE0 ¥ <
LULOBRENTRETHES 5, ¥/, BRTH LA D ORENSED L 5 THhiFE20~30 b ~ OffEs i
TE 5, WAMTOEMIL L ArbihE %2, 5 HOoMERINLBEN1 AZAETIC, v =0l EL RiA
EFNHBLEROHMISARENGEERL 5,

HIEREEOTERE T DL IR LA, 4B ROREE i S TR Bz Lv o &,
WEROFFC I 2B SREA TRV LY, HEHAEOBESETCEZ 20bhbicvonBRTH
Ho T, 2FMOBWETAEALTOY =OHFXOEBCHVLTRSOBELETEIbh b T LA
BTt otc, S, BETAMICIIIEM ciBIIELES L L b, BERCEAY B - T, HER
DEM, HEEHROHER LW THENTHZLANETHS, £, HE47 =0 FERNEBEYW L L
MO REETETHZ LARYTHS,

1) 196545 A13H 25 5 A 26 HiTamid CilijlBT it w7, [, A%, §in, Haed, B, &
Ro#METHKC L D126 S 2m X 2m OBV IC L o TH F AT F 7 =DFER B v, 7
=OA R, FHLEREE, KEX L0, AMEORRINE, MLENEDEEE#H~F, 2, Th
BOFEEL LI EREEHRC LW TEE L,

2) FEAAFHF V=0 BEREITERE, BN THE, HROATRBIMRIC L > ThE { Rt
BhH, vy, B, WA TiZdied, HETRa v 7 Rhoib S0, AR, HES, HRTrEEo
EFE—-HoBINCbhTuw b,

3) HEOY=DFEHLAKEZ BEE) OMFHRADLENTHS,

2% H—3.21cm, 34 H—4.18cm, 44 H—5.18¢cm, 54 H—6.11cm, 6%EH—6.94cm, 74H—
7.55 em,

4) MR UTRE 6em fiEORZED Y=L 5L, FhIDAKEVERYE, Frohsiksia
ELIETeoTW o, BE Sem U Loy =TH/hZnwy =L KERY = TREMBFTCETOE AR LR
bo 4, SEHDY =HECHIMCHETA2EALH 5, 6 FHL ETHIHML O dhs. v
= O MEEIHE PN L » TEELTuL 5,

5 AFMEOFEREIHETEDL L <, R, S, FRTIEIMC VL 2BRB AN, Lol
RT3 & < 7o RO RUEER TR & b IR ESRERTH B,

6) HILFENEMHROEDLHE Y =DE BBTCEF L TO 5N Thlieats) LEVB
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WAL, o, EWMMEER 1.0 LSk - TV 5 7 = CRINETHEDCEEOS T h 2% 4\ 1280% L

EOBENEG, HEFATHORES AT, LML Y =0 GHiTEOMCII- 2 0 LcBEYR
DEZLIX TR T,

7 i, B, BTy -—okES, B, EEELRESERERT SICOVTERERL,

. = Ly
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The Young Sporophytes of Laminaria from Hokkaido, Japan. 11
On the young sporophytes of Laminaria ochotensis.

Yoshio SAKAI & Toshiyuki NAKATSU

This is a report given in instalment about some morphological characters of the young
sporophytes of the species of Laminaria in Hokkaido. In this report, the authors studied the
characteristics of L. ochotensis Miyabe collected from Oshidomari, Rishiri 1s. on Feb. 23, 1965,
and other places. The mucilage canals were stained by methyl blue.

1) The young sporophytes less than 2mm long are monostromatic (Fig. 1, A). Up to 2mm in
length, bar-shaped multilayered portion grows into the blade from the stipe (Fig. 1, B. The margins
of the multilayered portions are serrate. All the portions of plants more than about 30cm high
are multilayered. A large number of monosiphonous rhizoids from plants 2mm high are shown
(Fig. 2, A).

2) The mucilage canals appear at the basal portions of the blades in plants about 3mm high
at first (Fig. 1, D-F). The networks of the mucilage canals of the basal portions of the blades
are fine and small (Fig. 2, B), but those of the uppermost regions are rough and large (Photo).
A cross section made by free-hand is shown (Fig. 3. The median portion of this 50 mm high
plant consists of one layered cortex and parenchyma. The cortical cells are 6-15 a in diam., but
the parenchymatous cells are very large. The mucilage canals appear between the cortex and the
parenchyma.

AHERXWIMEFALAMNE LT, &Y A2 v 7E IV~ v 72D E-SS2 ) ) 2 v 7TIEDLTO
BRBSIUBHE T 1mbDTH S,

HRALUICHZE

F &L CHREEBBEIC A o EHR1965% 4 F2RAFREBHO v 2 )~ - T e, 2 bRIELEED
DEMA, TOMOMEIL64F 2 ABAFEBHOXAR, 6543 A 6 ARAMEIEO=2 27V~ - 7
2y 2BDRELELORAVGL, R - GlEREERC L Lo oL THIERX TRV, BBEHob
THOR/MEOMEYHA L, BREBEIAF—1 » T —DT A 2 —A il HVCTREL, Ar»Fi2
T o “OfEEE VTt -7,

& ®

HIE (65) IKkVWTh72avy7ik [ 2mmiiificid s, CoSMOBTHESCOU TS| &
WELL, ALLSIZ, VoV 2 v7EECTH 2mm L FobonfERiz—BogilEneic-Tv5 (OF
1EA), LaL, 2mm ¥ 23 L ZHr 048 BoR a0 ERcor T3 H1EB), £, COSHD
B ORUFLBERIZI > TV B2 L% <, EEIHMKE k- TL SO L OTRARTHS.
FOHK, LEVICZOSROBGAEAY, ok LR —BoSssnos b, EEo LS o—
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- P A B R
Young sporophytes of L. ochotensis
A.1.7mm, B. 2.2mm, C 2.5mm, D. 3.3mm, E. 4.5mm, F. 6.2mm

DOFETH7F PV EZLTWALICARLD, LvL, CoghER) » ) avy7of&4830cm bW T
2DE, TO%K, MEMCASZ L EEOHLDPLHIMEITRTERBTLD, 77 PV ol Abhil{k
%o

oL oXEE5.0em BLF, 5.1~ 10.0em, RXo10.1cem ) Lo 3ECHTTHIE LizOpnE
1#£Chd, Z05b, hE 8cm L EodoidiztA Yodsy, kLo 1l BoBrcz+ 1Y Xht-b

1 & 4k Young sporophytes.

Length | Width | Length/Width =
# & (cm) & W (em) e

B R OK|F B BN R KT B R R K| E B
0.3‘ 4.9; 1.64 0.[| 0 r; 0.37 1.3‘ 13.5' 4.4/ 23/11 '64, Bl
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Rhizoids (A) and network of mucilage canals at basal portion of blade(B).
A x150 B x 37
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Mucilage canals of the young sporophyte
A----basal portion of blade B upper portion of blade
A, Bx24
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Cross section of median portion of young sporophyte.
)\Y (CEERRE ¥hiihe mucilage canal. x 270
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On Laminaria ochotensis Miyabe Growing on Artificial
Laminaria-beds on the Shores of Wakkanai, Hokkaido, Japan

Yoshio SAKAI & Toshiyuki NAKATSU

The authors studied ecologically Laminaria ochotensis Miyabe growing on concrete blocks on
the shores of Maehama, Koetoi, and Bakkai in Wakkanai City. These cylindrical concrete blocks
(60x60x 60 cm, Fig. 2) are set out in 1963 (Tab. 1) as artificial Laminaria-beds near natural ones.
They collected all numbers of Laminaria-fronds and other algae growing on the whole blocks or on
quadrats of the blocks, and measured blade length, width, and etc. (Tab. 2).

The results obtained are as follows :

1) The growing area, weight of fronds, and frond shape (length/width! are correlated with
settling date and depth (Tab. 4). That is, in deeper places the Laminaria-fronds are more heavy
than those growing in shallower places. But, the value of length/width of the fronds growing in
deeper places are smaller than the fronds collected from shallower places.

The length and width of the Laminaria-fronds are correlated with date of investigation (Tab.3).

The degree of thickness (weight/frond area : it shows numerical value in mg per 1cm?2) depends
upon the density of Laminaria-fronds. In this case, the low density creates a high degree of
thickness.

2) The condition of the concrete blocks (erect, inclined, sideways) exert an influence upon the
growing area and standing crop of the Laminaria-fronds (Tabs. 4, 5. The density and mean area
are nearly equal in the number of fronds growing on each block. The standing crop depend on
growing area. The growing area on an erect block is wider than that on a sideways one
(Tab. 4. According to the cumulative percentage distribution graph of frond lengths (Fig. 3),
under 12cm frond-lengths show about 30% on erect blocks, but about 65% on sideways ones. All
the characteristics, with the exception of the width of the fronds growing on erect blocks, are
better than the fronds growing on sideways one (Tab. 5).

3) In comparison with the first year fronds on blocks and second year fronds on natural
Laminaria-beds, there are some differences in the frond-length, width, weight, and degree of
thickness in the dry state. The degree of thickness in the dry state shows 35.7 in the first
vear fronds, and is 77.1% of the value of second year ones (Tab. 6). If following expression were
satisfied, we could collect the first year Laminaria-frond growing on blocks.

Nws (ny+ng) wy/r
Ty seeseerenaen standing crop, first year fronds

ng «--+--os standing crop, first yvear fronds, next year



Wy errrennnane dry weight, first year fronds

W wrrerenennas dry weight, second year fronds

| O T price ratio of the first year fronds to second year ones
N cevvnnnenan standing crop, second year fronds

EEzs T2 v 2 ) — b - 7o, 2R FSECEENHOMBN L ko —2 b LTiThbh, ¥
OBFESCTRASRL VRESRTE R,

MEAMTICE VT H1950ME 2 A X 0 Bl , #h, 2v 20—« Ta, 78A (HBReal) 0B
¥ifTiobh, HREMMCRBEATERETEL TV, BRTIYEORAXTERC2 Y2 )~ - 7
2y oy 7 ORANWEE LT cbh 021963243 LT, #EAd, FIRET, HFIRET X O EKET 0
4 BT T1963F 1A% 4,860 8, 645FE11, 300D A% TTe 720

27—t T e, 2 o BEREE, BRI, Lo #@&RRETIL, <=v7 (Laminaria
Jjaponica Aresch.) TCrhft (1958~'60), #if2 (61), Bk - ¥ (64), wv 2 =2v7F (L. religiosa
Miyabe) THEEH (64) o)k » THESRTVWAA, V¥ 2v7 (L ochotensis Miyabe) {22\ Tl
FRERE IR TGV, Vv ) o v R Lol &R0k o L Sk EiEsnd b, Ty
2 L 20RE ERFEBL CTHBNEMCEAZIh TV 2, ARERV YY) a v T E/RE L2V 20~}
ey 7ERBERECOVLTORETORRE, TOMBAR LD ELH10THD, Ink, XFEECH
NENISEEZOTRER, BENTTKER, BAHBERRES, SRECERAHE, ERERAEs0%
i s EHOELHHb T,

B E 5 &
AT b a2 ) —F « 7 ey 20T AB, AR, KE, EEL X UCEAMEKIE LR

EIE HANCETE=Y2) -« 72 5 7 BEEERERR
Settling number of concrete blocks on the shores of Wakkanai.

~ 1963 . 1964
o 7 | mamwms | ZARE | g | HAWE * ®|E R
?umlitm ISgt{'\!?ﬂ farre | Settling s&rﬂw“%ﬂ# Settling Depth | Bottom jal
N y o wl g e - 7[1ugnner etthing date number epl mater:
Wi A o TR . = B
Maehama | Sept. 15 - 1‘5907 X Sep. 29 . 2,500 5~7TM Flat rock
s [HiB) - H #
Koetoi | Ot 5| 600 ! Sep. 15 | 1,000 | 4~5 Ylat siick
(o | Py
Baar | O] @0 | OIS 100 [L5~25 gt oek-Sne
(ANBICH. 5 1 MR
TUH BT L, ABRIZIBIFECHA Zhi-Loicou i_
CAPE §
THiFE AR C19644%:6 A15H, 9 A24H, 6543 A6 H, =

(ZOW 4 FFEADL DL, HhbBTHA L), AR 64FE
6 A18H, #kifi 64°E 7 A30H O 5 BOMEREETHE, &
P A 2 v Yo RBER LS, BEHIzERLL i
e 2T oK B S,

BEiz=v 70— T o, 200N BN D
TRLICY » U a v 7o TEEmE, 48, BE, &
W, Tl S 2MEREL, ofiofioR kK, BET
D7y 2 OWHIRE: & LML,

ek, 2 v 20 —1F 7oy 2i260cm [9RI% (CH2R) T

1,250 00,

BB 7= 730

Investigated places
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Laminaria—fronds growing on concrete blocks settled in 1963. .
B aﬁiﬁﬁage;,:g”mg O S AL 8 b Sﬁxljﬁiﬁlgraﬂfaﬁ;tﬁﬁiéiﬁﬁiﬁif%ﬂ ﬁﬁ%ﬁfﬁ ®ORE W E & LM?. i | Al
ampling | Sampl-
Locality  Date ﬁ?gglino“ of Ot}:ﬁ}ae purtmu ing arealgtﬁnber Density ing area numberggiure- Length Wldth nght Wldth Oistq ick-
W = ‘ Ulva ‘ crn2 J 1 cm’l { cm | cm |- ‘i ‘
Sideways Lateral | 50 0.69 | 50 | 118 7.9/ 60.17 15.4 | 62.7
" 615! E_ | Uka | Tert | w7 | &2 | 0m | | s et 80| s8] 21| 576
T | | 242 39 | 0.16 | I | 16| 106 | 61 433 173\ 59.5
[First yearl . B [ wave Ulva. Eater;]ﬁ | 360 ‘_27_ | 0.07 f’ 13 9 | 74| 571 133 80.6
—g——ﬁ_ Rn]fusm _J: o | By I aae
| Sideways_[Uva | Dpper 120 \k 8 036 ‘_ % | 79 50| 32| 164). 495
| #ir tilota | [
W i‘i;ewag Ulva — \ 13 66 | 3.5, 117 17.2| 4.8
Mo | 020 Bondl | Iaifpontie 10 | 15 [ 00w 60 | 15 | @ | wo | s wrz| s s
i Alfvorih | 1800 | 124 | 0.069 | 1800 & 124 30 ‘ 102 | 83| 147 12.3 134.5
‘First year —H r_ﬁ_l — QPOT —_—r _ _—
frosd” | ewers | All portions| 50 | 35 | 0.070 | 500 |735 | w0 | 7|82 755 9.6 116.1
> IEErectﬂ ‘ All portions| 900 | 38 | 0.037 l 90 | | 2 | 100 8.8 138.0] 124 \ 135.0 0
'65. 3. 6 = W = = ~ -
o [T liE siiinea 600—900‘ 56 | O-O%FM!_ @) } 2B | 101 | 71 \ 100.0 | 13.2 145._
m- E Rhody- " ‘ |
?::f?fond'éuiivfaxs vz | portons| oy o#1 1 | ue) | i Ll
# # Rhody- % @ 1500— 10.016— 1500— | | i
e | Stdeways memsa Al portions 1800 2 00w soo ‘14 | 4 | 90 | 83| 9.6 108 1343
o L iE YA E ﬁ | ”
wopg | 84608 N Bper M2 | & |06 | | . 40 | 128 | 62| 307 =211 321
Koews [t T8 5 | B el 3 _‘_!r‘—*—‘— =af o= =
frond” | M 3| Upper | 88 | 41 | 0.47 | J 7 70 334 177 349
il
i ﬁl BT o g | | Tateral | 130 | 65 | 050 | l | s0o| 57|26 90| 205 414
First year —‘f‘- E B 1 5 —=—=y 3500 350 F———————t—— ————1 < =
Bakkoi ¢rond Inclined | Upper | 144 84 058 | | | 50 | | | 27| 98| zo0| 418
il BHEHO () BRI =]
2. HAEBRIAEEROL ST, MOLOPHEEN T { AL 0RERL L,
3. FR, ¥E, =R, BAECPHETRELTHS,
Note; 1. ( ) in column “Total number” show potential fishing number.

2. Very small and rare algae are not described in “Other algae”.
3. Each datum of length, width, weight, length/width, degree of thickness are shown in mean value.
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W2 =v2V—t - Fe, 27OREREE = v TEERE (KO8T
Settling condition of concrete blocks and growing portion of Laminaria—fronds
(dotted portions).
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Relation between settling of concrete blocks and Laminaria-fronds. Median is shown “0”,
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COLHIHETO 7 v, 7 OB LAE (IEV, Y, BRCoTBR5, oHEREDR
BED 2 v 7 OHERBLRL - Tui, 2 W H2RERIATHS L SEuThoitZREBo Lo L
WA BEL LD XD EHCET 2 v 7 HAFEL TV, Chx 7o o 2iEhE RV TRB LEYTIR Y
257 L, fifAL{oTiE7 2, 70 ks XIUHMEO—FE, HilEL- 0T 7 = » 200 EH
CpwWe—8iciida vy 7 E L TWB T il d,

19644E 9 A24H, HiROFBETR N GORE -1 RED oA —AL b 1 EFo7| 2T,
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Relation between settling conditions of concrete blocks and standing crop of Laminaria-
fronds. Each values at erect block is shown “1007.
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Settling condition |
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Comparison with settling conditions of concrete blocks and Laminaria-fronds
sampled from Maehama.
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|
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Each value at upper side of erect block is shown “1007.
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) A : IE37 Effi Upper side of erect block
B : #iizfl  Lateral side of sideways block
. C : IErflliii Lateral side of erect block
20
4 2 0 % 3% “ (om)

W3IB Try 70oRERNEBCLS 1 v FOERPRERIER (196543 A6 H, §ifk)
Cumulative percentage distribution graph of first year frond-length growing on
each conditioned block (March 6, '65; Maehama).
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(2K o 7e oy 7BECHT 5 3 v 7 ORERCOVLCTIRBI LA TIE VA, $RIE £ CHREIZREET 5
LOLBbhd, BEESNZOREVLEBEIE=2Yv 2 —t - 7o v 7 BEREOHPI D, &
hoDnZihb7es ZEEELE] F2 v 7oO(ffExEaE L1

64 9 A24H, WiIRD 7 e » ZBETRIR LIz 1 = ¥ 70485 L UERB O EHORIEf L 256 £
ILRL, HEot-»REET A0 ATERTERRLATRED 2 £= v FiconToRE#Y  AECE
Bl COBBOHRDT v » 7 12 v 7OEMOKTERII88.7%, MHKRFE2F2 v 7Ti284.6
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Dry rate of first year Laminaria-fronds growing on concrete blocks.

3 I I , -
Diabe: of|— Living state (X) | Dry state (X X/Xx100 (%)_ B
samp- | # B 4 lw o | JE K B

: bt
ling| Cength (Width Weight |D&ree of s x4 x1y
X1 x: XS

) . -
Al 72 » 7 cm| cm|  gr mg/cm? |
1

n xrl X'g/ xts XQ
/X Xe|/Xa| /X

L= R4
First year-  |Sep. | -

e ono 106 %99 8.4 1122 1200 85.35.517.435.785.4 65.515.527.7
concrete blocks
at Maehama

QA= T
pocond year- Jul og 1952 113 3129 134.8 173.0 6.960.346.388.6 61.119.334.3

|
natural rocks ‘ ‘

at Chikkapu | | L
A/BX100 (%) | | 512 743 35.9 %ﬂ4m®jmmm@{W@mawa

5 5 HiRIER oK o8 BT ATIR19.4% . J14i20.0%,
Water contents of dry state are 19.4% at Maehama and 20.0% at Chikkapu,

FBORIRERTVABLHIE T ey 7 142 v 7 LRRE2H 2 v 70ERRZ LA LR 100 cm, 195 cm,
FEEIFAENH8om, llem FENH DA, ZhHOEERIC L ANFEOHI G IRE EA FE T, fifk
LELEREThTh 112g, 313g LERAHD, EREFVR1E27H15.5%, 242 -719.3% L7
2 TED, 1Favy7R2Fa v/ OH%ME->TB, i, EEREFFICKTDIEKEOKRIZL D
BATHEE L E2 Y TH.T7%, 252V 734.3%L7c-TEY, 1F2v7R282 v 7OH% MK
EigoTwd, Thbb, ey 2 12 v 7L RR2E2 v 7ORLAZRZQREEORE N1 E2 v
THhE WL E, 1 FE2v7D9ATFHE2E=Y7DT AEOEIFOIRAE LS T b EILlc LA R
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hizt1E2 v 7oREREL{ Abhkxdh o1, LR BABSORIITIE 22T D va v 7T m,
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FEWMOLS5CeBLLT we=60.3 L33, ¥ 1427 L 25 = v 7OiLREY D gk’ =3
EL, ThHoBEXHDRICRATEERD L 51275,

60.3 N << (12.54+70) 17.4x 75
N<18.8
D¥ Y 2 vIRIFKLTF LKL LR ERbhS L X, BADHIRO 7 = » 27 TR 12 v 7 ORI
REBTRETHLLELS,

3 VI REPORE B LICERE D A2 -~ vRb BAHAFO 2 v 7ORHIC X 52, TORHORRY
BRELAHT20RBETHHLELLNS, ORI A (AN (= v 7HSELMAT) |, {bLF
0B, HEMREO=->I3t6hs, A#EEa vV~ Te .y 2HBICET 5 Y ) a Y TIEDVT,
WEGBRRO—BOREL ) BT T2 v 7OkE, ERLOBFRCOVTETFOMREO~ T FEOHA
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B LEZGIhEN, AREDBE, HEOH B L - THLALEHDO S AL IOHELHTREIL
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Studies on Fungi Isolated from Marine Products
XIII. Effective usage of antifungal
(1) Influence of saccharoid and inorganic salts on
the preventive effect of sorbic acid

Teruhiko SATO

The influence of osmotic pressure on the preventive effect of sorbic acid upon the growth of
fungi which were frequently isolated from marine products were determined invitro.

The results obtained are summarized as follows :

1) The preventive effect of sorbic acid upon the growth of Asp. miger increased with the
addition of sodium chloride, more than the increased effect of dextrose.

2) An increased effect of some inorganic salts (sodium chloride, potassium chloride, potassium
nitrate, sodium nitrate) rather than saccharoid (dextrose, saccharose) at the same osmotic pressure
on the preventive action of sorbic acid upon the growth of Asp. niger and Pen. sp. was noted.

Especially, the effect of sodium chloride was greater than the other inorganic salts.

AR IR L, EBEEOMHIC L D, At h EVBEIFRIBC ARG P v,

REMRBSO MO, iAo A T TS0, —ficiifEiicow Tt s
WTRRIFE S hich 0% {, EREBIESHIC S CHRG R ANmMT 50, BT o0ToHE
Al 5ThHS,

EFNIEDD ICABREFRBRALS LU EHEDREDI D L2 C12, 2o h oRBEERECK
TRFERETAH LAEDLITED, ThbH EiTizvL, PRERBEERL X - T, fFRRESED
L HRREDMCOVTIRALHIETHELENDHA 5, Lo Ritins,

(1) BEEH5 IR EHOBB TN L RUNEGRICoL-T

2) EEsIUERREFOERC X 3R -BAEIC ST 5 BNHRS EoEC ST

At mAa oRE I, EEREEE L PR o i THRmMSRS R 6, © 2o NaCl e B e
AREBHLIRLOT, TOKPCOWTHETS,

E B 5 =

I MEHVIERESOREESENICL SHBMEABRICOVT
1. Siofri
HEAEHIX ——— Dextrose 1 mol/l @ Czapek Agar ¥&ith
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EAEBIOTIOLORRBEL, EAMIC Y L EVEBA Y (YA YBRELT) X EThEREH
< 1/3,000, 1/2,000, 1/1,000, 1/500 #mL 7=

ABHE®

2EY ORBCHL, van't HOFF %ML Dextrose 51X, NaCl K oBBEFEH IR —L7cD
X HICE A FR L1,

Dextrose ¥ —— ZAFIIZ X2 512 1mol/l (HE0E@RE 2mol/l) 73 L 512 Dextrose # i
Ao COHMCY L EYEESN Y (VA€ VREEE LT) 2XhERERMIMZ1/3,000, 1/2,000, 1/1,000,
1/500 ¥RhnL 7zo

NaCl il —— HAEnc S 5ic 1/1.84mol/l E7c3 X 5i1c NaCl #iniziz, ZoiEticy v v
MHY (vaeviie LT 2R ERERMC 1/3,000, 1/2,000, 1/1,000, 1/500 @l o

BEHES L AEREEE OMFREIF 1 HD LB TH S,

Bl®: HeosLy rCvRRE 1)

Kinds of media and concentration of sorbic acid.

RS | B o6 E 7 A E BRI

No. of media | Kinds of media | Concentration of ¥k
1 EE A O & B
Standard medium Control
2 " 1/3,000
3 " 1/2,000
4 " 1/1,000
5 " 1/500
6 Dextrose % i e HeAKH* (Standard medium)
(medium) + 1 mol/l Dextrose
7 " 1/3,000
8 " 1/2,000
g9 " 1/1,000
10 " \ 1/500
(Nt et | K" S medom
12 U 1/3,000
13 " 1/2,000
14 " 1/1,000
15 " 1/500

2. ER H ¥

Wi (Bllg 107) REpHEHCEML, 27°CT 1 BB ®E L1z Aspergillus niger % € & Lz,

3. AEBKik

HEYem O v+ — vic FEROZREM 20 cc #EAL, BE X8RPt

(1) HoHd U1 EEREE LRy ColiFe | Qe L, 3 #d THiRERKL ., 30°CoEREN
TRECHELCUSRL, ToBY C L oF RS JURFRBIc oL CREER LI,

(2) BEEAEEAK 0ce iz 1 EEBERLKR» cORT 2 1AEHEHCHE, 0000 BELCEE
6 mm OMFMEY R TFESRICEZ L, REEtohLTicEY - C0CHERBHTHERL, sr=—0#
FEoMmEHM L, 2= =—0FHES 10mm IZELEH, Tobby cRTFEEND 2 e = ~DBEFE
At 10 mm T ET SRR REEH (Tw ZERL, »ERFCSIEFTREYRT L L 400, B
#lis X OBBEIC X SRR o TR EMA .
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I ESELVEREROEBICLIHMMEADROEICOVLT

1. o fFRL

AKX —— JERE20% 3N Czapek Agar ¥,

AW EFOEEDLORRIBLE L, A Iz 7A€ YiEH ) (YAEYBRELT) *EhFh
1/3,000, 1/2,000 &L =

E

I. om<{ vant H'OFF ¥ *HWT, ABRESLIIBRTERXF L5 X SiCfFl Lz,

Dextrose #5[X, Saccharose ¥ —— AT 1mol/l £7ch k 51z Dextrose, Saccharose
Eh¥hmz, 6y vEy Y (7A€ Ve LT) ZEREC 1/3,000, 1/2,000 L7,

NaCl £, KCIX, KNO; X, NaNOj [X -—- #AEHC 1/1.84 mol/1 75 X 5ic NaCl, KCl,
KNO3, NaNO3 #£h#Fhine, Sbcyr e v@HY (vaevEgie LT) BRI 1/3,000,
1/2,000 #inL 7z

WS L ARE T L oMRIIE2EDLENTHS,

W2E FoMELv A vBRE (2)

Kinds of media and concentration of sorbic acid.

¥ om & 5 ﬁwi&foﬁ | /A EVRRE [ 7ﬁ % .
No. of media | KE)_ds of media g;%ciin;rcz_:(timn of | . Remark ’ o
L E ok o omr . % om
Standard medium Control
9 " | 1/3,000
3 " 1/2,000 |
4 Dextrose K b = JeA e H* (Standard medium)
(r edium) | + 1mol/l Dextrose
5 " 1/3,000
6 " 1/2,000
7 Saccharose ¥ it . A EH* (Standard medium)
(medium) + 1 mol/l Saccharose
8 " 1/3,000
9 " 1/2,000
10 | NaCl ##ts (medium) — ok ok T
11 " 1/3,000
12 " 1/2,000
13| Kl s (medium) — BT Snasry medim)
14 " ‘ 1/3,000
15 | " 1/2,000 ‘
16 | KNOskiitz (medium) — %@?ﬁ*ﬂ(}%ﬁr t?ﬁlol:ledmm’
17 " 1/3,000
18 " 1/2,000
19 NaNOy ¥ iy s IEAEM* (Standard medium)
(medium) + 1/1.84 mol/1 NaNO,
20 " 1/3.000
21 | " 1/2,000 [

e fERE (Sugar) 20% CzapeITAgé; =31} |’m;dium)



2, e H v

Wit (Bl 107) 9K i B L, 27°CT 1 B #% Uic Aspergillus niger 3s XU Penicillium
sp. ORERHER L LI,

3. REBH

1. oRBAHEORNCHE LB L ), 2 =~ DFEORIE AL, RREER] (Tw) 2k, » ¢
RECE LETREL N5 & &b, BRSO MEEIC L 2 RMmRS EoSic o\ TRE
winz iz,

ERERLOUVICER

I BEH5VFERESOEEEREMC L ABBEEYRICOVT

(1) FEAEHX, Dextrose ¥H1X, NaCl $HiKic £ h FhBgrc v A ¥ v 1/3,000, 1/2,000,
1/1,000, 1/500 % L =R PEsic it » c ol T2 @ EKL . » C % 0 ERs LUREREOR
TV THEERN L RIEI £ hTHE,

IR HERFOHIET VL EVE, BEEOBE (MReHK) O

Influence of sorbic acid and osmotic pressure on the growth of fungi. (Strek plate)

=% B M

SR Incuhaﬂ:): 65 113 144

No. of media | ik = : =
1 # Hit m
2 + H it
3 + H | it
4 == + | Ht
5 - + -
6 it Hit t
- g Ht it
4 * " i
9 = ¥ ¥
10 = N B
11 H Hit b
12 + H H
13 = ' ¥ L *
14 = = i
15 = . !

3 FC UL, HERE 144 FEIEIC I\ ORI, SRS v 0 ¢ 8 1/3,000, 1/2,000, 1/1,000 %
RN 7ok 2, Dextrose IR o 1/3,000, 1/2,000 A0 Licksiids X 0f NaCl S5 o v 4 € v
1/3,000 #Mn L iciitic s T, R r CRBIFCEE LBEERS IOV A EVBIC LD ) EXH TR LIE
THEI, bEh ALKV,

AT 2 L € B8R 1/500 i L 7zRi i B\ T, # CoRESII S, Fio Dextrose FiilXic
Ve YRR 1/1,000 N LIcEST e o I X h, 1/500 5T H € 0 B R AHIR T2,
NaCl B Cld v 4 & v 1/2,000 HINEEHET » € ORFZIE 2, 1/1,000, 1/500 FINEE T » &
DREAEFABFE TS,

Zok 512 Dextrose K& NaCl [KEt# [l — OBFHE E WIS HTHVT, YA EYBROA R
Hiok LETIEL, NaCl 0B X 5P#%5 &, Dextrose © BEEIC LA MHRLHET
febiE, NaCl s EEHETL L Rbn5,
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12) FE@osrl (Tw) 226 Bi-» e RFCE LIFTREECoT

(Lo P BT L 2 5 EBH B DETHEY R L s, X LFECiiTT 50 i
W] (Tw) 2 B2 BifilS 500k, EEREEOBETIC L 5P EE S oMz > Tt el e,

AR, Dextrose X, NaCl XM (To) & Lizkdho, 2r=—0REYE
WL 4, 5EDLEBNITHD, T, MHAEH, Dextrose #5, NaCl Kibo v 1 & ERH
B & R (T LoPAEXRIzRBEf 1 MobshTHE,

BAE HCRHCHLEFT VA E /M, BEEOWE (2r=—0kEE mm) (2]
Influence of sorbic acid and osmotic pressure on the growth of fungi. (Diameter
of colony mm.)

\\\\ ﬁL?bﬁlgﬁ ‘ ‘ | ‘ | 7 MR [E) (Tw)*
R hrs, 1332|338 ‘65 72189 | 96 |113 120|137 144 | Hours of growing
i ‘ [ | fungi
No of medla = |
1 10.00 —— |23 928 543. !|49 060.067.280.5 ! 19
2 ‘ — 8. 810 821. 026 539.041.654.177.0 **. 45.3
3 = ==t B, 810 920. 523 734 753.070.474.6 66.5
4 ! — = — 8. 2‘10 615 931.044.550.0 93.2
! ‘ P
5 P (R = —| /8.6 95 146.0
6 ! —i{10. 0 =+ 117 725 038. 9‘44 357. 0‘60 372 985 g ** 32.0
7 =i = = ‘ —12 2‘14 9|?ﬁ 2129. 840 858 5‘72 .477.3 59.3
8 — = = - = — —11. 8‘14 622 539 051 1555.2 84.4
9 fo— pa— —— __ ‘ S — — — -— —
10 = = = ‘ — = = = = = ==
11 4= fIO 016.020.833.439. 850 257 666.581.0 H" | 33.0
12 -| =i =l = t —  —13.017.325.040.953.959.3 84.6
13 = ——‘ — - S5 NS ——‘8.311.914.2 128.1
i o ‘ - = =
* am ——FJI_ﬁﬁ‘ lomm l‘u-ﬁl,tﬁf'fﬁ (Tlv)
Attained hour to 10 mm with the diameter of colonie.
PR TIC A AR LHHAGE
Grow to large colony, difficult count the diameter of colonie.
wEEEESE 146 BERIEIC 2 m = — @ {ES 10 mm L7z,
Attained colony the diameter of 10 mm after 146 hours.
BS5F Vv vER BIUBEECLEREER (T 0%t
Lhmges in the hours of growing !ung1 by sorbic acid and osmotic pressure.
j;g oo # %t i} e AR Concentranon of sorbic acid
Kinds of media Control 1/3,000 1/2,000 1/1,000 | 1/500
- 19.0 45.3 66.5 9.2 146.0
Dextrose 32.0 59.3 84.4 = ™=
NaCl 33.0 84.6 128.1 [ —— —

Ticbb, RBMERH (Tw) oB(bER5 L, WL TH S, Dextrose ¥y, NaCl Ky (v
A YRR ISV 12324 X OE3BERIIC e b, BRI o CREINSITIRE X IR X h T w



\ /
(#H) o© o A B
A s Dextrose
e O0——i1 NaCl
# & OfifH (Species of Fungi)
s Asp. niger
e T FE#WEE] (Incubation hours)

Ceomi
cemeation o] seen

: 144850 (After 144 hours)

# 1 ®B Dextrose :s X0 NaCl iz X % v & VERIERE - REHM (Tw & 0B
Relation of sorbic acid add and hours of growing fungi by Dextrose and NaCl

A, ¥ HTH S Dextrose, NaCl OBFEF# [ —L B Lictic s Tk w®iich  h 2R
bBhicy,

Zhbofticy o € vEed SREATRML, BEEiEs X0 REoMEIC >V TRE LR, ohb
DOFIC IS REERIL, VA C vEER 1/3,000 BN L7c84, Dextrose [XCi359. 35 H 5 0T,
NaCl [XTi384.605/H & £ 0725 3FH & ¥ L < BEEFMZBEZE TR D, Y4 € 1/2,000 FHINTIE
Dextrose [X 84.4 Bl lbi# L€, NaCl [Xi2 128.1 B[ & F 0% 43. 7 Wil R @il & B X4, PR
WELFE—~TH-Th, WHORMVIE L > TELVHEGEOENREDLR S,

Fio, BABKIZ ST, Y e VEEL/500 DERECKCTLHRY CoREEXR Tuv % 4%, Kl

WOE Vv UER, RIOBELC L DM T
Analysis between the preventive effect to the growth of fungi by sorbic
acid and osmotic pressure.

7 v € /s X OB 2 P

Factor ‘ Sorbic acid and kinds of media Effect
yor ¥ v @ 1/3,000 | 26.3
Sorbic acid ‘ 1/2,000 | 47.5
3 il H Dextrose i 13.0
Osmotic pressure ‘ NaCl | 14.0

¥y ¥ vE

P T ‘ Dextrose x “g’n.0 i 1/3,000 ’ 1.0
Peciprocal action ‘ it X . 1/2,000 4.9
(Reinforce action) J NaCl x " 1/3,000 15.3
" X " 1/2,000 ‘ 47.6

Effect Elongation hours of growing of fungi.

wEOGHEM (EEEE) o®E-- BEoflE - v vgRE 5% — (YA e vEic X
LHER+ BB L HR)E + A Mo REERH (£5%)
Effect of peciprocal action (reinforce action) ------ Kinds of media and concentration of
sorbic acid (Table 5) — (effect of sorbic acid + effect of osmotic pressure + control
(Table 5)).
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144 BEfIC 3\ T Dextrose [£, NaCl [Kic3s\ T v 4 wfiE 1/1,000 7 I EET G40 © 0 Fe4: 1300
EEhTW5,

ZOX S R oiERL Dextrose Ik~ T NaCl i L < kv tpn@Eanbhs,
PAfR (v n € YRR B X OBBIET L ARG REONBIC oL TR 2 A i RIIB 6 Ko LB hTH
%o

oo IhuE, v vEROHRIE 1/3,000 HINPET26.3TH A5, 1/2,000 HANHEE T, 47.5& 8
DT RELED BN, BEEC L 5BEIcoTIE Dextrose, NaCl FdichE hEnEbhiny,

YE VBB IUCHRHOLHEEH (EEaR) wIEHH L TASB L, Dextrose x v & K 1/3,000
BINTIZ 1.0 THHOEH LT NaCl x ¥ 4 & v 1/3,000 AT 15.3 & HA2E Lyt B riln b
o, RRC Y A € VEE1/2,000 RINDEHITIZ 4.9 & 47.6 £ H128 L s EAES LIS,

PLEDFER L b & T Dextrose, NaCl % il TRl —BEIE & 2 bh BEHIC W T H EDORER A HH
124, AR R E RERRED bR o Tops, YA E VEERPER LicE&icid Dextrose o &
IS, NaCl & fu e Ay, Al RoMmninbhis, Dextrose iz,
YA VR - BEEOKREC & A REFEHEO & LISERITHED IR LT, NaCl #Hvi#aci
VB 0B A R oo HiMiC & B BRI OERS RS bR,
II. EHLUVEREROERICL AHEERYREOECOVT

1. {&2u T Dextrose, NaCl o T @& ROMHMIERIZ SV TG L2c#5 8, Dextrose /¢ o
SIS~ T NaCl 7o & o\l EY E L {PRIERER O H 5 - LA b R0 T, EEEE o #fic
DWTHEEL L, Fobi#e BEoMMBIEic o TlER L 2o, B L OVREBHE O & Mo
VTR, 1. 0BG LA vant HOFF O FEEEAGCBBEERF —~L AL, ThbOEHICY L E YiEY
1/3,000, 1/2,000 #FEinL RBRCHEL 72,

¥, BEFUE Dextrose [X, Saccharose X & L, EEERIT NaCl, KCl, KNO;, NaNO3 o £
Eiliz

FRIC R CREML, Bifith o e = ORI L L0, FEMEH (Tw) (357 KB LUHS
KOEBDTHD, 1o, HHEHOV A CV/HRIE L EREBLOMFELRICRRIE2ROLE I TH

9 2
Bl m Iy 120 )
| Y- Pz \

| ; 5
a R [ b
am P T
n = g
2 T £ Ta
i E =
F 4
i hrs. £ hes 100
50 ®
0
0
0 1/3,000 1/2.000
1
P T 1]
Concentration of sorbic acid
O—0 tf MW (Controll B0
. 000
- sp. niger ®—@ Doxtrase 0 1/3,000 12,
2 X-a Asp g B b Surchiroie U MR
24-b Pen. sp. ihesei) o—a ::;' Cancentration of sorbic acid
. KN,
R NuNO),

W2E R, oI XA v ¢ VR L MRS (Tw) & oBE

Relation of sorbic acid add and hours of growing fungi by kinds of saccharoid
and inorganic salts.

ACYOHMEE (1) Asp. niger (2) Pen. sp. FEEwE © 1401550
(Species of Fungi) (Incubation hours) : (After 140 hours)



WT® HERFCRIFTYACYE, BEEOWE (mv=~0DXKE¥E mm)

Influence of sorbic acid and osmotic pressure on the growth of fungi. (Diameter of colony mm.)

_211_;‘¥H-*f_i'gﬂ Incubation
— hrs.

| REEH (Tw)

# £ O 24 41 48 65 72 89 98 116 140 Hoirs of grawing
Species y fungi
- of Fungi — N S . - N, A
il i A AlB|lA|B|a|B|Aa|B|a|lB|a|lB|a|B|lAa|lB|Aa|B| A [ B

1 94 — 209 — 35.0 7.0 50.3 8.2 58.0 8.5 74.0 10.6 78.5 12.0 * | 13.6 15.0 245 | 84.3
2 —| —{10.0 — 134 — 26.0 7.2 30.9 7.5 4.0 9.9 51.7 10.0 66.8 11.0 * 12.2 41.0 98.0
3 | - - — 95 — 1944 —|240 6.0 37.2 8.6 43.7 9.4 5.8 10.5 8.7 1.0 489 108.0
4 8.7 245 29.8 46.6 51.7 68.5 76.8 * | %.5 |
5 — — | = 13.7 17.8 31.3 37.9 49.8 70.8 58.5 |
6 — — —| — - 16.0 23.0 | 34.8 52.5 81.3
7 8.4 — 224 — 27.4 8.5 43.0 10.4 49.0 10.9 68.0 14.3 73.3 15.9 8.6 18.0 * 20.3 26.0 | 63.3
8 — 4 4 o 70 — 17.4: 8.1 21.6 8.5 34.3 11.0 39.2 11.6 49.7 13.8 66.3 15.3 52.9 | 82.0
9 - = —| — — —| —| 7.0 — 80104 94155 10.2 27.8 12.4 4.8 13.5 8.3 95.7
10 8.3 — 2.1 — 2.8 8.4 42.2 10.0 48.2 11.8 62.6 14.2 69.2 15.3 79.2 19.0 * 21.0 26.1 65.0
11 — = = = = = —| — 75 —|14.4 83 18.6 9.4 29.0/ 11.8 48.0 13.0 78.2 102.5
12 — = = H - - = - — 8.0 —‘ 9.2 8.0 15.j 10.0 30.2 12.3 1005 | 116.0
13 ‘ 8.3 —| 22.0 u 25.7 7.3 43.3 9.9 49.3 11.6 63.6 14.0| 70.0 15.0 79.0 18.6 “ 2.3 2.2 65.4
14 — — —| —| 6.8 — 128 — 158 6.5 27.8 9.6 33.2 10.7 46.2 13.2 67.3 14.9 58.5 92.2
15 ‘ — = = = k‘ = =1 ~ 1. -] 8.1| —| 9.7 7.5 16.2 9.6 31.91 12.1‘ 98.9 120.0
16 8.3 — 21.9 —| 259 7.9 42.0 9.5 48.0 10.8 62.9 13.3 71.0 14.5 79'3i 17.5/ * | 20.0 26.2 67.7
17 = = = = *d —| 11.0 —-‘ 14.6 7.5 23.0 10.0‘ 26.9 10.7{ 37.0 14.8 53.7 16.0  60.4 89.0
18 | — = —‘ — = = = = = ] a1 11.8‘ 8.4 18.3 10.7 31.8 13.0]: 92.0 110.5
19 | 75 —| 20.8) —| 25.9/ 8.0/ 41.9 10.5 46.9 11.0 60.7 13.9 69.5 15.8 80.0 18.6 *| 21.7| 27.2 61.8
20 — =~ = = &l *‘ 10.56 — 11.3/ 7.5 18.7 9.7 22.0, 10.8 30.5/ 13.5 45.0 15.3  63.1 91.4
21 ‘ i T e = — —l 0.3 — 12.4\ 7.8 18.6 10.5‘ 20.8 12.3  87.8 \ 112.7

ik e o (Species of Fu

ngi), A---Asp. niger B---Pen. sp.

* B TR A EHER LA ANRE

Grow to large colony, difficult count the diameter of colonie.

as
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Chinges in the hours of growing fungi by sorbic acid and osmotic pressure.

(1) Asp. niger

5 LT aalw = i V:LEVﬁﬂE
o oM oMm f xt W ‘ Concentration of sorbic acid
Kinds of media | Control 1/3,000 | 1/2,000

*f i

(Control) 24.5 41.0 48.9
Dextrose 25.5 58.5 81.3
Saccharose 26.0 52.9 87.3
NaCl 26.1 | 78.2 100.5
KCl 26.2 ' 58.5 98.9
KNO; 26.2 60.4 92.0
NaNQ, \ 27.2 ‘ 63.1 87.8

(2) Pen. sp.

e e Tp—— ::-‘}_rbt"/ﬂﬂﬁ
% o & MW xf ] [l Concentration of sorbic acid
Kinds of media Control 1/3,000 1/2,000

o 4

(Control) ‘ 84.3 98.0 108.0
Saccharose | 63.3 82.0 95.7
NaCl 65.0 102.5 116.0
KCl 65.4 92.2 120.0
KNOg 67.7 ‘ 89.0 110.5
NaNO; 61.8 l 91.4 112.7

5,

(1) FA—@EEC X588 s LUEBEROMEIT X 5 ZEFEoREzoL TR, 1. ORIV
2 OFERCSVCTLHENBEEOMEILS ¥ h IHFE o X 5T, HchELWiBEEo ke it
BB Ensmhbhb,

(2) BB X OMEREE L B RGRIIC X 5 REEERE (Tw) ok BT 5o, s © Asp. niger,
Pen. sp. & Hicv A€ /EE1/3,000, 1/2,000 @iz 0 Tix, WS HE L CEBEEOBEIS ML
AEORFIWEL, BEEHN (Tw 2EESLTV2, EERESF L {2 NaCl, KCl e 2R =

MOE BN SIUCEREEOEEC I ZEmRSR

Effect of reinforce by kinds of saccharoid and inorganic salts.

T ———

o e | L BEBOE
HhED . - -
- *&ﬁﬁ)f Adel /ﬁa!i Kindsof saccharoid and inorganic salts
Species of f:ﬁ:ga:::lgeg: :t]inrg‘:;i"w Aovr . Saccha [
> 1 ¢ on -
fungi | SO e ‘ Dextrose [3h®") NaCl | KCl | KNO; |NaNO,
e | BB LA x 1/3,000 | ‘ ! |
Asp. niger !Saccharoid or inorganic salts 16.5 10.4 35.6 15. ' 17- 19.4
" | " % 1/2,000 31.4 ‘ 36.9 50. 48. 41.4 36.2

Pen. sp. | " % 1/3,000 5. 23. 13.2! 7.5 14.9
" ‘ " X 1/2,000 | 8.7 28.3 30.9 19.0] 27.2
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HEORBESMZ E L { BEZ 2 TV300 00N 5, %ol

(3! BFECHROMBMEMICoOWTI. LALLM THE0IE, FIEDLEITHE,

BESIUEBERONBIC L 58 EF LR EoMMmpRRFIRRTLEEY, Bl EfMLE Y
Ty RIS L Ty 2 € VB L EREERS O 2% L BiiNmS R B bh b,

Lo i A M s i 2 B A L, v o v VB 1/3,000 Hbnksiiz 54 Tik NaCl, NaNO;
FEE A s AR TH B0, v € VEE1/2,000 Fmkic suTit, NaCl, KCl oagh Rk
CRBRD, VA EYRORMRERT X - THREBEROMEIIC X 2 @Rt boBbk EfLicst, L
L, BN & LRI U C D o B RO o ¥ L 2 E RS B, Tea Tl NaCl o Raik &
{i@dbht,

B AU S H o HE A R A R T A (FR B ), = oM E R BT ARE O
BTz EBFETH D LN TR D, ILFMBORTILF + U Y AHOBAIE, > 1V v A1 F v OIHER
Er@EHHIDL LHELTVEH, ARBORKRLRE, FrI v Al voRpICZe—AfA4 V1 E
7z, Ao RCME A2 VL Bbh3, oMk I UEBEEOMEIC X 3 EEHROET LT
bELISbLEREmL,

REFEHAORAL LTy 2 € vEBREFERAOZLMERFTIC/R » TW 31T EFixvy, Bifiiko—
E LT BRI GEAAZRER I YL - TW50T, BRFoSEMEREC WO TS
TH5 LEbhd, i3 Bt v A € VBREFHO pH 12X 2R MAELEAEL T, BEECX
L REI OB BT SOV TR L, Bl (V4 € vE) LRI - T, A—BREOME L ERE
Blicku Tl L RsRIFAICE LU Er RS bh 3, BETREEZHHHFITIUNCEEE, ¥
N EVBOBMEORNRLRD I T EFiu A, KIEEC 2o, NaCl o e X bHb IC, BBEL Y
A EYBEOTL HREHREINCB B R bt

K BEFRBL T 31T B B Rl o B R ko —o & LT, NaCl # L CMFoBEFEL M, Pl
AR ES L AWTETH S,

= 3]

PrEF o R L LT, BEH L Vi EREEoBETET L AR oMM s, BB XU
EROERIC X 2B ROE(IT T L1,

fAohi-gRkom ths,

1) Asp. niger ¥\ THE—BEFED Dextrose ¥iX & NaCl EgKic v o € vEAREY 2Bl
WEAHEr+5 L, NaCl £z v 4 ¢ vEBOB RS ES 5T 5 ERA K Z v,

2) Asp. niger t Pen. sp. # i TA—BEEOEE (Dextrose, Saccharose) »4EEHEH (NaCl,
KCl, KNO;, NaNO;) of§lic X5 v o £ vEOHBSREHEEHI, BEICksL T, RCBEEE
NMEVBROBROAA RN A, EREEIBETL Y L€ BB REoML b KE-, HEMTE R
BRSNS BN, = &1z NaCl offffisfEma AZ L.,

x L)

1) feEERREE (1965) : AW (3) 82
9 ——— (1965) = n 93
3) M 4 (1965) %X 6(19) 55
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Studies on Fungi Isolated from Marine Products
XIV. Studies on the effect of squid extractive matter
on the growth of fungi

Teruhiko SATO and Teruyuki FUNAOKA

These studies were designed to investigate the effect of squid (Ommastrephes sloani pacificus
Streenstrup) meat to the growth of fungi, because squid products are more adversely affected the
growth of fungi than other marine products.

In the first procedure, raw meat, skin from raw meat, and the meat and the skin from dried
squid were extracted with hot water (at 70°C), and concentrated to aliquot volume. Several quanties
of concentrated extracts (0, 25, 50, 75, 100%) were added to two kinds of standard media (Czapek
Agar medium and Czapek Agar medium in added 1 mol/l dextrose). To these media, Asp. niger
was inoculated. The influence of the growth of fungi were determined invitro.

The results obtained are summarized as follows :

1) All the extracts promoted the growth of Asp. niger by in additive standard media.

2) The extracts media were better than control of standard Czapek Agar medium for growth
of Asp. niger but the growth was less compared with the control of standard Czapek Agar medium
in added 1 mol/l dextrose.

3) The fungi (Asp. niger) grew better with skin extracts than when meat extracts were used.

1 E

FEEOIIKEMT O L R BEHPTH LA, 1 aMIRGI o AENSHE LTy B
FEhevivbid, COZ LRESKSE, BN EORELHEEEINRS, »EDOLEH IS
FHOBRSIUCRERLS T, FEIhD I LREHHADORBCLESORB I L ThD, 1 HAOEHE
ARk ToMoRBELE L R L12, TTRABATLEY, L LA EDEFLLT L)
e, A AENTO N CEFCH I A B ERBERTIRIEVEES 5,

A DY 12 A DORECFEOKERTH EOMEREEERD LT WBET LS, 17 DRTME ki
FOThr COLHFICHEOENDHB L Bbh, ¥ PERGL » ERFC L TMREEL Ric 288
EAbhdOT, B RMNE AL AL AR - BRI HERS (AL 2) B - KOo=% 2%
L, # EREFCATIREC W THHE A 0T, £oBRCoWTHET S,

R B 5 =

. #tEZ##H
19654 9 H24 A3 LUN0H IS HME L, BRI 72 A 24 % (Ommastrephas sloani pacificus
Streenstrup) % FICHIE L1ARE - £l L, BEMZITH CHRMIER (9 A10A) LioRBRER S »



EHE (A 2) ORI LR 2 i8R E Lz

2. TFZAOHH
CHEEBIUALADH - KZThEnML, £H, £RIIERDOKT, TloAL 20« KiX

H0fsFoK ELEHLORGEROKEYERLL) b -T, EHEETIOC, 305H, 3 0=+ 2k
L, BiELT—ER (Sl LLicbodhl=% 2L LTRBICB LI, fo¥, 8 - An £ FIkhh
Wi iz > THtEY — ¥ b - T pH 9.0 ICHEI L, ShHEIAMET pH 6.0 &L, %kl - 2125
Lhf— pH &Ltz i, BEERCIHEMARME Lilth=+ 2L L,

3. EFXmH

1) Czapek Agar kith
Dextrose 1 mol/l ® Czapek Agar Eith
4, PR A en Asp. niger

WIE H»CORBHFCHIETS h=+A8H, SIURECoL-T (1)
Influence of kinds of squid extracts and concenration on the growth of fungi.

o S 7 . G (mm)
A 3 % (153 [l
s " =% 2¥H ‘ Incubation hours
Concentration of = BTSN S
extract % I Kinds of extract | 9 24 | 41 | 66 | 72 | 89 | 96,
: 3 *f M . ‘ ' [ f
| Control ! 6.0 | 86 17.1 1.6  36.1 445 49.7
: |
s TNCRIRE 8.6! 9.6 22.81 41.6‘ 47.0  63.0  67.4
i B ol 8.6 10.5 24.4  47.2 52.3' 68.1 72.9
A N A
‘ ;?ry‘:lg .Tea}ti 10.25 ll.Gi 25.5  46. 5’ so.oI 66. 71.9
F
J Distig akia 9.2 11.6; 26.4  47. z| so.s‘ 67.7 T72.6
i | i ! ' ] [
1 ﬂiRaw mmﬁ 9-0' 10.2 250{ 43.2J 48.5 65.2 69.5
| |
| =E | | ]
- | Raw skinﬁ 11.0 136 278 500 564 72.3’ 77.9
A N A |
;{)ry,:lg ;nea;i 10.3| 12.0 27.5 47.3‘ 54.2 457.0I 78.9
’ H
Drying skin ‘ 10.5 12-9‘ 27.8  48.0 54.2i 69.8; 76.8
| ‘ Wi _ F‘_ | 2 .
: ﬂERaw meatﬁ | 9.8 11.3 2.1 4.2 50.0 65.3‘ 70.2
| & 3 | |
7% Raw ki g 11.0 13.6 23.0‘ 51 J 56.5i 74.3  81.0
A N A
Deying mea;i 10.0 12.0 24.5L 44.3 505 665 71.0
A o A 4
Dsing skin 9.0 1.0 25.31 46.4‘ 53.0‘ 68. 74.7
. I— ) | |
Raw meatﬁ ‘ 8.6 10-5i 22-0‘ 41.4! 47.2  61.8  63.4
e B _ I
100 Raw skmﬁ l 10.3| 12.5 22.0I 41.5; 47. so.o{ 65.6
A L A !
D,ymg mm& ] 10.3 12.0 za.sl 40.6  46.6 60.3‘ 65.4
) | 4
Dmng “kin 10.0 120 240 413 46.0 60.01 66.2

it AR 3 ZIERSRN Czapek Agar %ﬁk

Standard medium------Czapek Agar medium in addition of 3 % sugar.
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EAEMIC H M=+ A% 0, 25, 50, 75%iICicAh L5, Fiofli=+ 204 (100%) OFEXE
HWEREM LI, XAKOZ 0L O B E L,

BEAERK 10 co icffiln TR 1 A HEE, 552 UHEE LAE 6 mm OFHEEY 1455
WIZBL, fff 9em Ov+— vic FRAREM 20 ce XA L, BE 2R EEbodhLET VT, 30
COEEBPTHEEL, =2 =—0EFROHMEIANML, » Y RECHSIETERLRM LI,

ERERLLSVICER

- SEBIV AL 2DN - KORH=+ A% 1) Czapek Agar MAREHIC 0, 25, 50, T3%BEEC
B X5zl LU=+ R0% (100%) OEXEEmE, 2) Dextrose 1mol/l Czapek Agar
AT 1) AU Sl=% A v BIEIC N 25 LU =+ A DX 0TI, ThTh
EH € (ATYHRSeMBERK) »BEL, sr=—-0kEXoMMERNLAERIFE1, 2FED
EEHTHD,

M2E HCORACHLIETA =% 28, BLIURECoT 2
Influence of kinds of squid extracts and concentration on the growth of fungi.

e - - i - (mm)
= A i (5
Co oy =% 2 M ‘ Incubation hours
ncentration of b
extract % Kinds of extract | 29 ‘ % 1‘ © = % o
T " Contgol ‘ 8.4| 10.9 22.2 31.0 45.0
w | T
" Raw meat | 9.2 | 12-5l 29.0 40.0 60.5
- . |
& e shin 1n.2 143 344 4.0 65.0
& A N A B | |
Drying meat 8.5 m.o| 27.5 36.7 56.8
= W X B { ol
Diying skin. | 10| 139 %0 40 6.0
o |
éERaw meat.m 10.7 14.0 31.0 43.0 64.0
B ekt 12.6 15.3 36.5 46.0 68.6
50 A o A B
Drying meat 10.0 13.2 29.0| 37.0 57.0
A N r2 K ; .
Drying skin 10.0 12.(:3| 29.3 39.7‘ 62.0
Raw meat ! 11.2 14-di 30.4 39('!' 58.0
| T ™ 1.4 5.0 35.0 4.0 62.5
& A A A B ‘ I {
Drying meat ‘ 10.2 | 13.(7 29(7 37-0! 54.6
A n A - i
Drying skin 9.0 9-81 23.8i 33.8 54.8
* A L
"Raw meat 10.0 ‘ 13-&‘ 23-4“ 2.6 41.6
}_Raw skinﬁ: ‘ 12.9 13.5 25.0 30.0 43.2
100 A W X B | |
|  Drying meat | 10-25 13.0 230  27.0 39.5
A N A I | ‘
’ Drying skin ‘ 10.8 | 12.3 23.0 290' 41.3

it Rk Dextrose 1 mol/l1 @ Czapek Agar #%ith
Standard medium:-----Czapek Agar medium in addition of 1mol/l Dextrose.



i, M=% ABEL » CORFIC IS LEFTHEICOLT 1) (LIEH66RH, 967, 2) 1235366
WD 2 ¢ = —DFFELHBI L BEXETRTE, 1, 2HOLEITHS,

i 14 M N Errat of dryong shin)

BIE 1 r=%2ff SIVBRECIZ27cORTLOME
Relation the growth of fungi by kinds of squid extracts and concentration

A FEH (Standard medium) ; Czapek Agar ¥%ifi (medium)

b

T r—

i) Bms iy

L

oy

O L] £l L] L]

a AR N

Naa) G0 | TRME R X (Eatract of sum mest Cumsemtration of extracis
e @ ¢ #3R&A LiEnnc of ne i

Bk Ar R8T (S of dryeg e

e 255 W% X[ Earaer of dryg shin)

W2EB A H=%AfH, BIVBBCISZHCORELOMFE 2
Relation the growth of fungi by kinds of squid extracts and concentration

FA R (Standard medium) : Dextrose 1 mol/l Czapek Agar 553 (medium)

1) Czapek Agar MAEtix AV BE

FBILEBIUHIROZ L, EEEoLOMMICHEEL T, £#=+ 20, BEORBRIEIIIEE
SeRFEIHEICIT = v = — D EE, NIk A rEae=—DRkEX L, M OERLL, »E
ORBCHEEE DA TS,

Tiebb, HA - S =+ ARBEH T, BEZRIECSVCTRERTL, » CORTTIFHErHi-2
Twhe ¥z, ALAR - F=% A TS0 BIEZEVTREREL, » ERHCITFHEYHir T\ 5,
Lo Lait =+ 2DZ& (100%) Eicis\Tix, 4l - 4, An 2@ - Bt IR ox iz
BELTHEORFIRBIFTHEA, =+ ARE25, 50, 5% OEHICSHAHR» CORFHELTRR
'C‘JbZ)o
B=FALE=FAWED Y CRFEH A5 WBLHETD L, M B TIRH=F AL h =
FARMOHN, HERBCHFEEYH LTV D, ZAAAREWTIE, 1 2 D4R - £ K=+ A
E, AERFRHLTENKEZ BV, WTho=F 2BEEHBICE T, AL AKE=FRAIH=F



ALY A EOREHTTFHEEYI LT 5,

2) Dextrose 1 mol/l Czapek Agar ZAREHA F\ 7o) &

W2k, PO L, =% A5ME, BECI5H CORFLOMEYLD L, £H - £EB IV
AN AP=F AERIC R VT, =+ ABES0%Z I TRACORFIZIRFIZLSE M, Thil LoRECRS &
7 EDRHRBLLPRRICL S, Hill=% ADOADBHNZH\ TIX» CORFIXELEARICAE D, kK
BHoORBIC ST 5HA» coOBFREL D RRIZL > T 5, ZOfili=+ 2 © Z @ K5t iz Dextrose
0.5, 1mol/l #inx BEFEAEH-ERICEVGTIE, fil=% 204 (100%) EickwTIh DR
HREBZREF L5,

HIB A H=FAOBFEEIT LS H CORT L OBIE

Relation the growth of by osmotic pressure of squid extracts.

WA (Standard medium) : Dextrose 1 mol/l Czapek Agar ¥ (medium)
* 100(A) : =% = 100%1z Dextrose 0.5 mol/l #Ein (Extracts 100% in addition of Dextrose 0.5 mol/1)
®* 100 (B): =# 2 100%ic Dextrose 1 mol/l #ifn (Extracts 100% in addition of Dextrose 1 mol/l)

HzF AL E=F A0 ERF Ol DHEEETD L, 4, A2 bbE=FARH=FALD
HEDRFICHFHEEDI-x b, LA LAV AR H=FAD» ERFLH L ETHEOHEDET, =%
AB|EDOHIIME L bIZET DI,

FoREEOBEIX, » COMBIC) L5, TORFNBLNLS C LiIx 2 0RED T,
ARBIC VTR LIz Asp. niger I3\ Th , YR DR - A AV =F ATRAIED
REVEAHCRLD, HEE LTRERCEH LIS YOR KB XU AL A DK FE=F AT X
D HEORFRRIFICHS, chbo=FAD& (100%) #ic s Tit, Czapek Agar HEoXRIiz
HELTH CORFIIRIFIC B4, BEEYHo - %4551 (Dextrose 1 mol/] Czapek Agar ¥5i#) @
NPT 5L, »ECORFREVLFRBICE TV, LA L, ol Dextrose #inx TBEEY
AHTAEE, HECORFREZBHFTHE. chbOZ bl 2AYAGAETRENTRILS5EESE
EXRuoT, A Dl 5%» R EARELS T, BifcEF 0 TRRLnERbh5,

ZNHY RAALAMBRICEZIEF 7 XL EH DT, # EOFEBCH T » T RTERTIL 78
TEY, WitcA PR=F AFEMLIIEBEEWT, 2 EoFBYRATVWEZENLL, 1 HH=FA
THCOREYRIFCTA 450005,

1 Afii=% A, =F AL E=FALDH ERFICRIFTEECoVWT, BEAEBIEA L=
FR, HzFADAZDLD, Fif=F AT Dextrose #MMrx iz b DICoWTHRELER, £ Ak
LiIC, A= AR LTE=20H, # CORFEY RFCTHALED ORI 1 HOREEED
H EDEEIZHWT, JLHkSY 121 #ZEHE O chromatophore L& HiEhTwa2aEo» EA-HH LT,
526 mu fHEICRILE KA R B ROKERIL, » CORBRXRETS L 2BoMC LTV,

FRBC B TEROED HEBMEYTECEEO S CRF IS LEFTHEC oL TR Tieblicho



fodh, = ARAELNTLTV20T, »CORFERETS 2 LAARBROMBR L RS hic,
E 3 3]

AnAAL ADER - EHBSIUH (AL 2) OF - KL HT0COmMEKE S - T=F A%, #HEL
BEEDORC - e i sz (Czapek Agar B, Dextrose 1 mol/l Czapek Agar £ #HiL-,
Chicgli=+A% 0, 25, 50, 75%ic/c® X SNz felithl , fhi=+ 202 (100%) OEMicf
A E Asp. niger # B L, BECBLEFTHHCoOLTHRH LEERAYBEYTIIRD LD TH S,

1) Zhhi=%AWEERE L BAT S 2 L0 L - T Asp. niger ORER BRIFICT 5,

2) HhhH = ARES T 5T, Asp. niger |3 Czapek Agar HARSHO R IEE N 389 L1 Asp.
niger WHEK L TRFTIRIFCH 5,

8) # ¥ (Asp. niger) DRERMEITIL, H=F ACHBLTHE=%ADKENKEL,

X B

D AEHHK - BTk - ohAIBI (1965) : JEABRER (30) 78
2) eiEME (1965) : A (3) 93
3) #WNFE— - JTHEE (1954) : MEPIEBITIM (3) KEFHETREPES—5
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Studies on the White Flour Appearing on the Surface of
the Smoked and Seasoned “Hokke” (Pleurogramus Azonus)

Masayoshi NAKAMURA, Kenji KIDA and Takatoshi HIDESATO

When manufacturing smoked and seasoned “Hokke” or when storing it, a large quantity of
white flour appears on its surface. This phenomenon causes a deterioration of the quality and
gives much trouble to the makers.

To find a method to prevent this, we first made an attempt to find what compositions of the
white flour was and how it changed during its manufacturing process.

The results were as follows :

1) The white flour which appeared on the surface of products was composed mostly of creatine
and contained a small amount of inorganic matter as impurities.

2) The effects of different temperatures and pH on the solubility of creatine were investigated
and it was ascertained that its solubility increased considerably at above 10°C and below pH 4.

3) It was found that the creatine content in “Hokke” meat decreased with the deterioration
of its freshness and the degree of water-bleaching.

4) It is presumed that the process causing the appearance of creatine on the surface of the
products is as follows :

Creatine was not the result of the decomposition of the meat protein from a deterioration in
its freshness but appeared from the dissociation of creatine phosphate (phosphagen) in the meat.
In the drying process, creatine accumlated in the muscles behaved with the moisture transferred to
the surface from within the meat by internal diffusion and crystallized into a white flour as a result
of dehydration on the surface. On this occasion, however, the quantity and distribution of fats and

oils in meats greatly influenced the appearance of the white flour.
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Results of previously achieved investigations on white flour formed on
the surface of various marine products.

B OE % K

R A T2k L 7oA PEB,

Origin Marine products appeared white flour
M & W # £ Mold 1 # < ABF oMok T 5" (Smoked squid and
Microorganism other seasoned dried products)

BERE Diplococcus

Prég® (A kind of fish paste)

"B W

Organic matter

Tyrosine

Taurine
Betaine

7 7D AT (Dried mirin-seasoned swellfish)
4 7 Y HFEY (Dried sardine) ¥ =734 (Canned
sea urchin) fiEEE Y (Picklingfish products)
A 44D (Dried squid) & =2 (Dried devilfish)
F7 7 % (Dried abalone)

Aspartic acid
Glutamic acid
Histidine
Threonine

A M 2D (Dried squid)

Dioxyphenylalanine
#1735 < AMEY (Smoked “Sawara”)
2 v 79 (Dried tangle) 7 4 A% (Dried wakame)

Sodium glutamate
Mannit

T

Inorganic matter

47, FAOALTFHD (Dried sardine and sillgo)
A=< 19 (Smoked herring)

FOfiboiE 5 (Other salted and dried products)
Wi, =, =7 eiofEiE Y (Canned salmon,
crab, tuna, etc.) 7 4 4 OHT AW (Salted and
dried shark) A »#TY (Salted squid)

s P 19 (Salted salmon)

B IRY (Salted fish eggs) A #HETH (Salted

Sodium chloride |
Struvite

Sodium phosphite (ortho)
Magnesium carbonate

squid)
® B & B B
I aBoFFco T
1) #& i
ABOEANHE >l BEE L, T 1 0k zhbheduikkd s idBERof R T, #hix
Ao bichot,
2) KAt &R B

EIH O REBBL R RN T L o8 & < A CERI
L, BRKCHER L. ZoBE, HHEALTV RO
T, GHERA In CUE L, SR E e B A
ChEMETREMEL, AGROBELY . LEoIEk
o hiZ2WTfiit o7

R BRI TS L AR, MLRARS
Lice IRGEHETERE LS, KBS LAEERDT, &
Mty & OB L T B SHEEL 2.

(3) EB ok X OHLK

S R L BT T, R O EM UGS L O i T Zro P v £ 5 1o

F¥ O BRI
Microphotograph of the white flour.
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Properties of the white flour.

H B o & B’

# ik  Property

wfEE  Solubility

wifisopH  pH of the soluion

7 == V) v 7GR TG

Fehling’s reducing reaction

®—1 y v A Molisch reaction
WOEGK & n#h Heat with soda lime

K, Mg

Insoluble in water, soluble in acidity
7.6
[& ¥ Negative

B  Negative
7 vE=T7#HAH4E Ammonia gas generated

=ve ¥V vEJt Ninhydrin reaction & ¥ Negative

®3E AWogHHE

Chemical compositions of the white flour.

o # m Component 4 4 & Content J o W B Analytical method
K & Ash 12.8%

N 25.0% 27w g Microkjeldahl

P 3.7% B Colorimetric

Na 6.6% % 9 9 B Flame photometric

K — " "

Mg 1.4~1.5% " "

— " "

R I RRIVEIRDL 5 ThE,

L EO§EREN D, AROAKIE - CEEYERCEL L, FoK=ve VY YRIGREBETH S,
73 eBMEELLRD L, HECHEMENMES , FREED pH BT 744 ) licdhd 2 LO=n
B, ZUVTFVEREI VT F = TRV EHEE Lico

@ <—sim . u=bFTT DR

ki1 7 vTF RS GHERELT)
o zuv7F=vil CEEELT)
M &y ik ARG HERL, BlL R
IV % 100°C T305 &Lz o

FRHED in-F 2/ —n, ERlE-K (4:1:2) ¥BEELTEREBYIR—A~. 2=} 757
G B oo BIE, ML @BEEE L(D100° oiEFh 3G EmEEo b owonT, 1 %870 v
Mww e 0.5N kY — ¥ —BREZEFEIL, RiEShics,

R P4EOX ST, & rOFR ABMCE Licilhitz V7 F v ChDB o LS hi, itk
REVIZZ VT F YN LT F = VIS BITiX100 TG HOMBTIIS Lw 5 SATHAHZ LERL
T3,

5 ‘afForv7srakt

FESH:: (P VT FVOMKGRCL S 2 LT F = 2 ORI

BT —ERREL, B®mligsAa77Aazctd, 15ml oKE 5ml @ 2N HCl #hnx TREL, +
=} 7 V=TT 117°~120° T205 MibnEh, ks EESEIL, 10% NaOH &% in 2 TEF O % A
L, 25ml @HE L1

[(Z2v7+=vDER
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Paper chromatography of the white flour.

—w

Sample Degcti?i maélhod . | R R
I e )
L p 0.36
I j a 0.44~0.45
\ b 0.44~0.45
I & =
i Lob 0.36
. j @ 0.44
L b 0.36 0.44
Sample [ - pure creatine as control.
| SETEE pure creatinine as control.
M the white flour, formed on the surface of seasoned and smoked “Hokke”.
| \T ST the white flour, heated at 100° for 30 minutes.

Detective method (a) : After air-drying, a strip was sprayed two reagents—1% picric acid
and 0.5% NaOH—for detection.

(b) : After air-drying, another strip was heated further at 100" for 30
minutes, and then was detected.

WO BOHENCE -7z, Tihobb, @i 1ml iz 0.5N NaOH 1ml X001 %€ 7 U VR 4
ml Zhnt T255 ML, ZRKE A Taiid 20ml 2 LTl <L, #E535 muicisit 5 BEH
APE Lo

ickliz v7F = v EERBELEL L Tk E, Thibh 27 v 7F= vkl L.

(2L 7F =l b 2 LT F AH~OWBRI)

IVvTF=VRIELI6OFEEEZELTZ2v 7+ /e Lz

BE - altbo s v 7F Y REBE LSRR, £080.8%0 7 L7+ v Thotoe
I JL7F0BRECHTZ2BROEES LU PH 0EE

oy rOFR S ARRMCELhZARS ARG 2 v 7T F vESORINTH S 2 Lakbd o icht, —BICE
LD oRGBOHMIIHENOERRL LV HRORERTICLhEZ S, ThbblhboBERES(LIc X
DR ORG 1 4 Y BEN T OREIC KT A HRE L FECET S FTEMOWER#EZIIS, Coil
HGREOEMCERO pH § 2 -ERECEALEEXRETLOTH S,

T ITCEELRMHD 7 v T F v OBERER ERORES XU pH 2 B2 TER L.

1) FEREOHEOWH

KB AR ERAE L 0, SHEOERBRPICAR, 7vTF rOMELBEAMLE LD FTHA
L, L& EEHIPLicHin 2 FHNE L JcEils oM EE & Ml 4 L RER i Tili L,
EHICER D 7 v T+ vl 1-5) 5 - Tk i aaE L,

BRI EIEEALRS X 5, NE LABRERMO 0~35 ollTi, HE 10" UL CHMED 2
Lz

2) #io pH o

FER T - #B T L LT Walpole OHifk &g~ — £ (0.65 ~ 5.20), Kolthoff o8+ v —@iFy (5.8
~9.2) ¥ XU Sorensen OFFE—HHE Y — & (9.23~12.32) AL, Wi oEBRELFALC L LT
% pH B AHEMERRE L. L2 v 7+ vOBEEIC L VR, 745 ) flE bichitEfhgic pH
HBLOT, 2 v7FEREBEOPH #MEL T, ZopH Kk 5EHEL LTkbLE,

HE:H2@0 L5 pH 4 U ToE CHRREATSNL, AR LA pH Boksu Tz 4 B ETiR b7
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0 10 n 0
SR(T) Tesparstary

BB 7v7rvoRBECHTsERECE

Changes in solubility of creatine by temperature.

Maghe

Lability

k] [ 5 ] 7 L] L]
M

W2R 7v7FvolERECHT S HOKE
Changes in solubility of creatine by pH.

PHEIK Lo

M. Ry FAOILT7F EEROBEEREFOT(L

Bkt » R0 2 v7F v hi R | S0 KR — | R | — [ KD [—
(AT — 85 L 5 Psk < ABLGREARPIC EARE Y T AR BEKRTA LIL, 2L TFY
Fidh oK LA #4255 ETEHBELZ L THH.

FEOITEFTIEE TS LOTEED 7 1 v —orkilt, KL OB Bt LI,

1) HECKE

A s TURTE S 0 5 A26ARTTcERT S hicitfioh~d Ry, v 7 4 v—RELL, 2~5"
OBFITHEEL, @il s b H L THRBIH L,

EKREED : (P02 v 7 F Y OER]

fE10g ZHAEL, 9Oml OEEKE LLITERL TRV ZhE307HBEKES TR« 8P Lir
G L, BRI TRAIL, Bk E B, oSk 15ml #ioouw-THPE [-6) @ X 5k
T, HEEFTREG, ZvTF Y OERRT-10
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Change% of creatine content in “Hokke" meat during storage at 2-5°C

o H K ZK j} (/) ‘ P VTFES ,x,f;t Creatine content i *
£pmdh (%) | £ (% |
Stored days | Moisture of raw meat ‘ of dried mattoer : Remarks B
0 76.1 ! 0.558 \ 2.32 Prfif  Freshness
3 76.1 0.491 2.08
6 76.1 0.346 ‘ 1.36 e Putrefaction

RS RO LS ITEBMCE > T7 v 7 F DRl RS e st, BIE TIeE LW IFEEE T
TlEOWAIRBIETH 5720

(2) KWL oo

Abbis X UHEE  BTE & R USRI, 74 b—Eiel, BFHE L.

R KR 7.5 KT 6 B, 23WFHIAKNE L& 1T »fce 7 LT F OB RERITHERAETH -
=0

ELOEE ForAho s LT FVERICRTARPL O E

Changes of creatine content in “Hokke” meat by water-hleaching.

K WO [ ’ x % (%) 7V7+/¢H memcmmm
Times of water— = S——
| ‘e £ mh (%) | BBt (% BT (%)
bleaching (hrs.) | Moisture | of raw meat | of dried matter ‘ of finished prndﬁct_
0 76.1 | 0.558 | 2.32 1.40
6 84.6 0.317 | 2.05 1.23
23 80.0 0.124 | 0.64 0.37

R HEREDLHIC I VT F AR R LEKE Lz X b 6 BERITE7% , 23FFRT22.3% 1T L1
%, AR b, 23028 % iT AT B Y, 6 B TIR88LIC LR Lisd »fze SRR
LofilicizBAsE LU iehTHS 5.

# L

4 F CilchR TR ERSC 7 v 7 F v OfSITIHO#MER RY 5w p, &y ik < AR
AT BB oG B L2 LT F Y THH I EHAARTROBRALI Lotz ZOfliT, 7
BELE & Tt BT M2 T & L TREL Tuhice Z OB oL CREMA T ik it - T
Wielit, BRSO ESBELT, LA LTS rofHEELGR S,

I UTF VI AMAAIC0.2~0.7%6FhB b, 2 VT F U IHOBLEIEF » 7%k < ARG
HoborixFEiLbhin . DLALSEFTCLRENRCESbbATHILBbhE, 7T/ Bo—F
THhrb=ve FI vREBEO-HIC KL ERTH DT ES 5 8,

s LT FVIIHEOREE T s MAEAOT N BE TR0 TR, AOREREHEND 7 +
2Ty =4 UTHE Y LT F EBOMENC LD EPCERS R, ChaEERETe, RiiREc X b
HECTTL AL S ER THBETmCED , BROBRKZLY 7 v7F ol LTHHL T 23
OEPEIREND, Toidky FFEEE (K576 %) F120.5~0.6 %07 V7 F YHFEL, BEmoRS S
WA G EEETHE, BRhor LT F v EE1.19~1.43%TH 54, EERCHBhoKRFTHTS
P VT VIRENT3.11~3.67 %L, BMROTRTULs v T FVERMELTESR, BB LTS
B THDH. LosicBlEEEopic i, EEEodozAaRoRERzLALRL iz v O
€, COMBEEEILET B A BAOBERY S LE 2 b b, —iHc iR BE LB oEm il
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R ZOEBBR O IEEc oW TEETE L, 7 v T F YRGBT THEDE TFIZ L b AT 5 Eixw
W, BRICES ¥ TREDTEBTHEOT, MEETLTobe T, AELGRINFTE v

SATEDEG, {AER Lw 5 84N, HBVGREBOHERLEICI > THHO pH XESRELT
LpH 4 UFECTFIFS - L fsk BB TEAWVL, 7 v 7+ ViEREOMMEE LT Tl duzi
HTERVOT, ZOHELHABTER,

ZhHOMEEI kR, KEEWE S OTRICEETS =5 A0 E S 2, KiRiC X5 7
VT F VORI EBORMSH S 5. 6 Xh A (KF40% ERE) KitotckED 2 VT F Y ED
BEARFITHTHMEL 3 %5, AFEL 6 BT LIIObLDLHE D D ELRA, 23FHAELT
i20.93% 7 b, ¥FEBOWMI-LELZLRD, L, ZoRsEmoRKEbEL L, FHAD
MphirldFE26N50T, BHELTHALE IV LELZLNE, TOKBELOZIVO2 VT FYRE
RITKHE L OMMITIZBAK SRR L L, AL 27 L7 F volBEIR LA TR TV EWLOT, B
TR SAedREKIT X B AN L2744, KEBLBRL LY, KFLFMLEHTE L 5. ThbORK
DOTUEERBTORIER 1T Tl 0T, SHERILTEDSLENRSA 5,

= 9]

#oy rOFN L AMGORY, i, FoEmcansBlbh, BRlECE%Y The, WERS
DR ERWA LI TV B,
ZOBEERYBYTAFHRS L LT, COARO#MES LUEREYEAN, ChaiEERPIcl0X 5%
HEEYTTHEEHL, ko REL 82,

1) AMREECRLILEAMEART NI VT F VTHET b _—rim e 7 u= } 77 712 L DR
L, iy & L Cleniite+5 = L -1,

2) 2v7FyOBRRECHTAHER XV pH OB RH L, BEZI0CH L, pH Iz 4 FTaH
THZERHIST,

3) Fr»FHOILVTFYERRIBEOETICE L, FAKABLICL > THMAT5,

4) BBOLRBEYHEL, Fo4sfiikofgicounTELE L,
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