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On the conditions of herring (Clupea pallasii Cuvier et
Valenciennes) in waters around Hokkaido and
Sakhalin during recent years.

Heihachi Konpo

In this report, the author discusses the catch data of herring on the coasts of Hokkaido and
South Sakhalin from 1921 to 1950 and the catch, age and body length data from 1951 to 1963 and
compares them with those of some separate areas in Hokkaido and South Sakhalin.

In consequence of this, the author got the following inferences and conclusions.

As the peculiarity of herring population 1936-1950, the author suggests the next points in addition
to Hirano’s indication (1961).

1) The area where the spawning run had appeared became narrow in Northern district.
2) Every year class in 1941-1950 was the type having high growth rate.

The decrease of catch amount in Northern Hokkaido and the extreme decrease of the stock of
Hokkaido-Sakhalin herring appeared almost simultaneously.

In 1950’s the long-life groups of 1939-1944 year classes appeared. Those old aged groups spa—
wned mainly on the coasts of Hokkaido and South-Western Sakhalin and they moved to the Terp-
enia bay after spawning.

The two-year-old mature group appeared first in 1956 on the coasts of Hokkaido and in 1957
on the south-west coasts of Sakhalin.

Considering from the growth rate, Hokkaido-Sakhalin herring appears only on the south-west
coasts of Sakhalin as spawing run recently.

In 1960, the populations interchanged in the south-west area of the Sea of Okhotsk, Aniva bay
and Terpenia bay. As a result, Okhotsk herring which has low growth rate and spawns in Aniva
and Terpenia bay becomes prevalent, taking the place of Hokkaido-Sakhalin herring.
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Ecological Studies on the Sea Urchin,
Strongylocentrotus intermedius, on the Coast of
Funadomari in the North Region of Rebun Island (II)

Kazuhiro KAWAMURA

The author has carried out ecological studies on the Sea Urchin, Strongvlocentrotus intermedius,
since 1962. The results obtained in 1963 are as follows.

1. The east coast is shoaler than the west coast. On the east coast seaweeds grow in areas
deeper than 1.5m, and they grow in shallower areas on the west coast. The production of seaweeds
is lower than that of 1962.

2. The relation between test diameter and age of the examined sea urchins is neary the same
as that of 1962. The relations between test diameter and body weight can be represented by the
following formula, BW = 0.45 TD 28" (BW-body weight, TD~test diameter).

3. There is a tendency toward decrease of the test weight index with increase of test diameter.

4. Test height is higher than that of 1962.

5. The living depth of each age group is nearly the same as that of 1962. One year groups
are very few except Uennai and Sukoton. The groups of 2 and 3 years are generally abundant in
every locality. On the east coast, the adult sea urchins are scarce in areas deeper than 3.0 m.

6. The gut content index is larger than that of 1962. It is in inverse correlation with the
gonad index from May to August, when gonad increases in volume.

7. The development of gonad is worse than that of 1962, and the gonad index is 50-80 % that
of 1962. The gonad index becomes maximum in August. The spawning period commences in early
September and ends probably in early October.

8. The sea urchins which have the dark red puncta on gonad, appear widely in the habitats
where the growing of the seaweeds is bad.

9. In the closed fishing ground of Edoya sea urchins are not more in number, and larger in
size than that of the fishing ground.

10. The gonad of the sea urchins which were transplanted from Kukiai to the closed fishing
ground of Horodomari, becomes 3.7 times in volume, and better in colour than that of Kukiai,

because the dark red puncta on the gonad becomes less.
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The young sporophyte of Laminaria from Hokkaido, Japan, I
On young sporophytes of Laminaria religiosa and L. japonica

Yoshio SAKAI and Takashi Funano

Recently, investigations on the effects of artificial Laminaria-beds, concrete-blocks, are carried
on at many localities in northern parts of Japan. In doing them, investigators and fishermen wish
to recognize the effect of these Laminaria-beds as soon as possible, In the early period of growth
of Laminaria (smaller than about 10 cm long), nature of the young sporophytes is not so clear that
these young sporophytes are often confused with some other algae. So, the authors clarified the
morphological characteristics of the young sporophytes of Laminaria religiosa and L. japenica.

L. religiosa Miyabe: The young sporophytes less than 2 mm are single cell-layered blades.
Up to 3 mm in length, bar-shaped multilayered portions grow i;uo the blade (Figs. 1 A; 2 A, B).
With more than 4 mm long sporophytes, margines of the multilayered portions are serrate (Fig. 1
B). All the portions of more than 10 cm high plants are multilayered. As for the shape of the
blades growing in sheltered and exposed stations, sheltered station plants are more round or ovate
than those growing at exposed stations. The mucilage canals appear at basal portions of the blades
in about 1 cm high plants at first. The networks of the mucilage canals of basal portion of the
blades are very small, but those of the uppermost region of mucilage canal are large (Figs. 3, 4, 5
A and Photo.)

L. japonica Aresch.: The young sporophytes less than 1 mm are single cell-layered blades

(Fig. 6 A). In the plant reaching 1 mm in length, bar—shaped multilayered portion grows into the
blade (Fig. 6 B, C). In the plant more than 3 cm in length, almost all the portions of the blades
are adorned with single cell-layered bordering. The margines of blades are undulate in more than
2 em high plants, and median fascia and bullations are recognized in more than 8 ecm high plants.
The growth of the young sporophytes from artificial fixation of zoospres (Oct. 6th '63) of the species
are shown in Table 2. The mucilage canals appear at the basal portion of the blades in about
2 mm high plants, and the plants more than 3 mm have mucilage canals exception. The networks
of these mucilage canals are very small and fine at the basal portion of the blades but are large
and fine in the uppermost regions of the mucilage canals (Fig. 7).

R, 22 )=}t - 7oy 2 B XUHRGIRACIE AL 2 v 7HEOBRABEAZLD, TORMBEHED
HESCERNT VS, ZOHE, BRUCRAL= v 7lErb0 = v 7IUBE, RHELEAKE DR
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BE—FCMECE20THE, 0BG, MESCPRAEEN T e v FR VI RBE LML Sk v
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~STEEPBR IR T, Thbbd, &Y 237 X iHYRGEcCERD S, HiEEx Fig. 7
CRERTWAH L SIT, ok Az v LFAfE, FFHTIERCHE] EAIEsVBRZRTH, L
FHiowdiwoh TR D#EE LELIRA, LHL, vy 223 v 7 hidsnicflBRBAUELL—#TH
DETHETIZL VRIS E 0y

= =

HHO=2 708 loem ¥ CHCHBITEVWELTL, ABTRY # 4 Lo KHHNER Tk
Ve LL, $RTOHIRO <=2 v7HZ0 X 5 THEH, FFRIETORBELHs VIZATHRNEZLS
WO, SBOMESTHE, THEROFY 2 2 v 7 CEN LB} ECHEBEDE, HikisE
DTEHCET OEND o712, ZHIEEH, BHEVS BETCRT 32— B0 EE on L b MEF
BTHhsd, LrL, BEOLAWC L - Ta v 7 ONMKE, HBEEEDTEHCHIch DENHD Z M
Exbhd,

ALav7#navrz)—+t - 7Fry 2tk {FEL, HEML =27 LRIEALT, HoRRTLE
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Mo=v7 (FcHmm~10cem ) Lo BahFnL v oic €24y ~22Y Petalonia
Sfascia Miiller) Kuntze #3$%, 7 v v 7Ltz v7EMfllicEE Li-SEH0 =2 v 7 2HBET 58,
L 2T~ VIIRBCONBEELS S DT B s I HEOREABSAC T - T3, £ 2
T, 243 TR ) bavTo ikl ol ERH O L 2EF (36) 35 XUEELOBEN G HE Lk
NBy 24 2oL Vi (UFERBERETAC L, QEAOEHE L= v OEGLRRD, 10cm fif
BTFTbeTEMcioTwa &, QRMET TRAMBON - kEIERFOEN LD L, W
Wi E bz &, BREMELRDEE, ThonZ b Tav7olklef 3y i ) K
BB aTES,

B #

HEGIZ1963F 1 BB PO S D&Y 4 2 v/ Dk L, 19626128 % X UF1963%F 1 AicHEk
BROERTF AR T ALEE LAABEE L2~ = ¥ 7 OS2 B LAHEEO £ X ORI 0 R4 - B
BOEZOVTHELERD & 5 R 2.

1. #YA2v7CIEES 2mm UT, =2 v 7T lmm UTF0ZA¥ CERLTST L BoMa
MBEE-TWAY, TOREATHELLLSBOMABATERD, Miild 10em LETIREDE LR
1 BOMEH7F MY Lz dRERLd,

2, YR BVWTR Zem P EOERICS L EEORBUMICEiE A LR, 8cm fIiCied &
HEIVENAALRD L 5D, B8, ChbiEonwTithY 2 2 v 7 TREABLE -1

3. HWEBEIEAY A2 Y7 T lom fif, =2 ¥ 7Tt 3mm (Ticic 3 L ERO B THELLTEED
B MiEEHEOTERD L RFIHIITECHYE A bR,

4. HHEBEEOEHOBADAIR, va vy, v 2a v L LENORTHTE, CEn{ETHD,
EEoRL VA, Eficiksicoh TELACHEE S RICs, LasL, #BEER~=2 Y7 TIRHAELW
—WREA DR ABELLLY, #V 22V, BrBREOLORMEIRF L FLTHD WiETErD
50

2 F X W

1) Miyabe, K. (1902) : On the Laminariaceae of Hokkaido, fLif & 5EA#0H, 1.

2) ERERER (1936) : HAWMRE, #E.

3) HIRE (1962) : R HAMREE, K.

4) BFH-5EHE - SREFRE (1964) : FREITRT B4y 4 2 vy otk EELaTH, £84E 2 pp. 1
~6.
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Fig. 1 &7 4=2v7 (BEiE)
A, %#E 24mm B, £ 40mm C, &K 45mm D, & 6.7mm
E, £E 135mm F, £8150mm G, %% 18.0mm H, £&2.0mm



o
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Fig. 2 +v2av7 (HHE)

A, 2E 2.4mm B. 4££ 3.2mm C. £ 4.1mm D, &K 4.2mm
E. &£ 6.0mm F, £& 10.0mm G, £ 11.4mm
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Fig. 3 #v.siavy (@i DX E

A, hORETEH B. WigiErss g o
B x 22



Fig. 4 &y 2=y (#HE) ok

A, kOETH B. ok L
A, B x13






Fig. 6 - a v 7 ¥ %

A, % 09mm B, £E 1.2mm C, 4 1.6mm D, £ 1.7Tmm
E, 2 2.1mm F, £ 2.4mm G, £ 3.1mm H, ££& 3.4mm
I, &5 3.6mm J, & 5.3mm



Fig. 7 = =2 v 7o ks
A. kO T B, Witz E0R L
A.B * 14
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Studies on Cultural Grounds of Laver
in the Flat Reef of Moheji

Relation between nutrient constituents in the
sea water and quality of laver

Michitaka SAWASAKI, Shigeki TORII and Kunisuke NAKAMURA

The aim of the present work is to develop basic studies leading to commercial laver culture on
the concrete lavernursery situated along the flat reef of Moheji. Throughout the investigation on
the laver in this area carried out since 1961, it has been found that the yellow discoloration and
fading of laver occurred early in March. In connection with this phenomenon, the present
experiment was carried out especially on the relationship between nutrient constituents in the sea
water and chemical properties of laver on the concrete lavernursery.

The results obtained are summarized as follows.

1) The analytical values of the sea water on phosphorous, ammonia nitrogen, nitrite nitrogen
and nitrate nitrogen were found to have dropped early in March. It was found that the curve of
ammonia nitrogen and nitrate nitrogen sloped off rapidly as seen in Fig. 2. Of these values
ammonia nitrogen showed the greatest decrease in March. No remarkable change was observed
on nirite nitrogen values.

2) The total nitrogen contents of lavers decreased rapidly early in March and reached the
values of 2.2 percent about the middle of March. The contents of water soluble nitrogen and
amino nitrogen decreased at the rate similar to that of the total nitrogen contents. It turned out
that the phosphorous contents remained approximately constant over a period of this investigation.

3) From these results it may be assumed that the yellow discoloration and fading of laver on
the concrete lavernursery of Moheji might be dependent on the low contents of nitrogenous

chemical components in the sea water.

7 Y DERR ICGHICEKPORBEIGEELMERY 22 LT TRIELHIRIA TV S, HF, 7
) ERIZIEMICBAC - TETEY, ThicfEuAERE RES EodBOME A <MY E
WohTEi, 7V olECMTsEERE L, BEF TS ofBWE tXh, ZR2H5 = LAY
ERTvd, LELEERATAZMER LS {REh T3,

EEBITI9BVE L D DR Ee@BEIhTwhda vz ) — b 2 VOB EMELER LTV AH23, &
OFEDRBECTHTELMELD—2T, 7 ) OEFIFELHT, ik, BESNFEWIWE T ERHE,
ZOFERGAVESH 5N, RRELOMESIVERC L2 EREBOELEE LR, HilEOR
Hoow T T8N E L TEA, 220, ETT0EMRHLEA L XA E LTI EIZA A
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D196 8 it T, WK ORMNE LT/ ) PSR Lo SR/ T3 L & Liclikto
WA, AE, HECOWT LML 22RR, W< onomBeBoTRET 5,

ek, APREELHET DY D, Mic W), TiBBhk v ioriu il KB AR oL
BOL Y BT DM TH B, *RFHRINY ) THITF o R A oM & B e g
Ths

1. #HsLUEHLRE

OB EESomiLE, fERE~ oM DB LTv5, CoFBEHT < vbh, 5
BERAKRRKERS L Vicd, T CofJEMIET DESERCAT CERY 2km SREL0
T, TOMMEN 495m? THS (1K) FEILCFOEEL 0 30m Eiodh s LiEESh, HET
BT L, MR 100em G5, Elb#EoIA Y Lkm © & &A1 EAMI255 %,
WL YR TEORWRIRLA LD Exbhb, ¥otofioEke: L TP RoROKAHAT
LZRETHIMG, ZOPMIRILENAEE R 2R - Tw B L ELbRE, Tk, ToTHcETH
THEERTEMS R TE D, Zkin, ¥ 3 774 Sargassum Thunbergii (MERTENS) O, KUNTZE,
AvxE sV Scytosiphon lomentaria (LYNGBYE) T. AGAROH A4t EBE LT 5, o
R e 2% Hizekia fusiforme (HARVEY) OKAMURA PEEABEL TV BT s 2
B S kdd, hbosbHAiEL LTIy » 2 Undaria piunatifida (HARVEY) SURINGAR
BHTFoRD, BELCET A2 VE Enleromorpha SPP., 1 L84 =/ ) Gracilaria wverrucosa
(HURSON) PAPENFUSS M4 it HIL»Twd, T2 VETIEAYE 2 ) Porphyra yezoensis UEDA
BIUOY »Faq 20 Porphyra pseudolinearis UEDA TR BRS, =¥ 20—+ 7 VLS
OFROER DICI956MF & b BERESh, HEHTIFM, AflabeT20ES T, HiMkoLE

EHH TV B,

VAR i

AL

m

EIE WA o X

288 £ H &

SEOBAIN O FE#IZDT, 19635FI2A 2519645 3 A ¥ CoOMMICER L1, Thbb, F1K
ICRLickdsh, EFEVCIHPTOFESMLEEL, ks 7V OEEZEIL THHCBL s FREF
Moy, EhiciBsicieRD, 7 ve=7ERE, BRPESEE, MEBSs LUy
HHEEE (1956) IZREA TV AHETHIT5 L & LICHERER, K, EREZEEC L VRIELL.
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2 V) OEFCOWTIREETALEER, KABEHER, 7 /BEESIUEYEH LI, Ttbd, 2
ERESICKTIEHSERRI AL — 2B I D ER LI, ATEEEEEER, £ ffRoKxy
M TS5 ZMEBRLBECBOh A MfPOSTRRE TR LI, 2, 73/ BEFERI, oMK
E2NWTAYASA JETCER L, chboBEcix, £2ERIEHcHT5 -1 v FTHEL, KAE
HERLET I/ BEERLEFITHT A -1 v P CiRLI: WIS, HWoEEIEY) 71 » 7HICL D ER
L, s POy -2 v b ELTRLE,

3. # R

A. HRoOMR

i) B TvE=THEER, HABEERLIUHEESE H1E #2X)

# (P:05) oS REMAMPE AR Licdt, TOFBEMZEE TR, Zofiffesid sk
fiz12ZAcIsit 5 1.07 pgatoms/L. TH b, fMERR L0 3 Aickits 0.11 sgatoms/L TH-
2o

T vE=TREROGRIILZACIZAE LIS 2O THRETH S, 1 gk St 1, 2,3 TEhith
2.7, 2.4, 1.7 pg atoms/L, 2 Bicix 3.1, 2.8, 2.7 ug atoms/L, 3 § Efjicit 3.0, 2.8, 1.9 ug atoms/L,
FANZI 0.9, 1.4, 1.2 pgatoms/L. &R L. 1 Adb 3 A EEICRBAELREREAELRE i o700,
3 A FEMASHREITIZEL M L

BI&® BRKOFGHHER

# 8 8 |mma BP0 Jaay | BOUE pmmersverk k |, g
% % % % cc/L T
63.12.23 1 1.07 I 0.23 1.8 7.69 8.9 | 25.8
2 0.67 0.22 0.5 7.79 9.3
3 0.40 0.19 0.2 8.29 9.3 |
'64. 1.16 1 | 0.6 2.7 0.19 1.2 7.30 6.7 | 25.2
2 | o0u3 2.4 0.16 114 7.26 7.5
3 0.72 1.7 0.10 0.9 7.86 7.2
2.13 ; | 0.48 3ud 0.21 0.8 6.70 5.5 24.68
2 0.56 2.8 0.22 1.6 6.98 5.5
3 0.60 | 2.7 0.22 1.6 6.91 5.6
3. 4 1 0.11 3.0 0.02 0.4 24.51
2 0.43 2.8 0.03 0.5
3 0.29 1.9 0.06 0.6
3.14 1 0.32 0.9 0.02 0.4 7.64 7.0 | 2479
2 0.33 1.4 0.05 0.6 7.08 6.9
3 0.26 1.2 0.02 0.4 711 | 66
®2E VEAOGEER (EhodTs%)
£ B H £ £ % KA ER 73/ EER # (P20s)
'63.12.23 5.589 0.150
'64. 1.16 5.23 0.872(21.92) 0.131(14.56) 0.142
2.13 6.150 0.587(27.70) 0.112(14.56) 0.193
3. 4 4.09 0.151(16.57) 0.206(12.08) 0.171
3.14 2.221 0.031(14.43) |  0.036( 7.96) 0.105

% : () offLFERCHTH%
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——e Wk -
e . 4 3 % %
Mg atoms/L 6
|(ROY TreE=THRE ERRERE iRERE
‘_
2BE
54 304
34 4
204 ATBEEE
3-
2
24 TI/BEEXE
104
l-
®(ROY
=y BEREE EERE
R EEEEEEEEEEEELEEERY 23 16 13 4 188 6 e I8
20613 & 10 1613 4 14 2 16 13 4 142 1613 4 4B W KTEEREL T BRRLLHRENTS%
W2E HEkEr oI AL E3E VRS ORI EL

HEERO SR~z 07 d, 12A06 2 BTt 0.1~0.23 ug atoms/L ¢Hh, 3
KADE 0.02~0.05 ug atoms/L =Lz,

HEEEED St 1 ok AT St 2 & St 3 DBELEPRIL-TiRW5BH, —HIC1 A
%<, 3ACREITAIDLEATIVTHS S,

i) EERRFEE, K LUHE
PEMEhoBFRERIIRAT 8,207 (cc/L), BT 6,704(cc/L) TH otz KBIZEKAHZHEL
foe 1~3AIIBES ~7.5Coilicd b, 2 ALBEKREELTRLE. 10CY o ToRRESEO KR L2
HAT5 AEHELEEERS,

HEIIZIEU~6THY, BRKOBBIIRLALZTTORL I EAREATWS,

B. 7 V0¥l (F2k, F30)

7 VEEPORE (P05) SEOBENELZES TR, —ERLXEHT2EATHS. —F, £LEE
SEOMMEERELL, F3HcAbh3EED, 2 AU TAERARRL, 3A$H
222 AoWNBIZE > Tw 3, KUEBREERIV7 : /1 EFELLEF LAROARAERLTV5,

4, & =

BEYMPORUE TR ST s KPoRBREOHRBALZTARDL, B, 7vE=7EEE, EMH
BESERIUEBRESEEL ), BFEIULTVT, WThb12~2 AES L, 3ACAB LHP LTV B,
ZRHOHTHLT V=T EEEOMMNEEARIELL, 2 AFHIZTS 2.9 pgatoms/L THo
L0 3 Bhf)icit 1.2 ug atoms/L R Lz, 7 vE=7BEERCK G CHBESREOLEAELL, &
LSO ERBESEETCH -7, ZOTFRIL, VL L TREFREEDNEENPIL, LT
JRRIES TR kS, BifioBEScL 6, £V, FRERLTWIwWEBbh3,
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7 VEBOEENREFT oo L E SRR, EE (1952) X5k, REBRT VELEETS
IZI37 V% = TR 3.57~7.14 pug atoms/L, TERSEENE - FEIAESES 7.14 pg atoms/L, #§ 0.97~1.61
ugatoms/L LIEEFHTHZ LALETHY, E4EFS (1953) IKrds, BEBTRT vE=7HER
1.07 pgatoms/L Ll EE LT3, ZZCliAFOP : NOKREATABE, 1 Adfy, 2 A+, 38
EHBIVHhEHICIZP®1 245 2 Ni26.1, 8.1, 11.2, 5.4 %0, 3ARRPEETENOESHNET
T5, RES (1958) pERiECHELLERCI®E, P:NOffial:7T~1:98E2RT#, /)0
SENRLBVISTHBLEL TS50, OFRTIR3IAFNEAZ L/ VOREAETLRLDSE
BB LD, =7, 7 )V oEfSboLEERIERPCEFILA TV EBEEERONNELL
BllofEERLiz. Ticbsb, 3ACAZLELIMALED, SAPHREDEROH2 SRl
{¥F (1955) I Xiu/ VEGFOEER,3LLUTIRES L7 VOEEIRETHLEL V5, millio
VIV — b/ VD VIZEGT L, EROFERERES D2 %125 3APHIRE, /) oEfiz—fiT
FLAHALTWS, Lidi-T, / IEHEFOERENI~2%LUTehkd s, 2 VEFEIRAETIEL
TIWERY: ok, EEFLOHBC L3 L E S EOEARICHD/ VOhTE, 2, 307 VE#IZENT
THEOED LRV bDOMH otz THU/ VB EBIUER LTV £ X DAT, tBHoER(ES
WA I h T ielediFEz bhb, ¥/ VEGTOP : NOkRE¥LZ 5L, 1 HEBWTIX1 36T
HotedHIHIIZL 1217k D, P: NOBEIELT B, ZoSrigKkboERFRORMNEL &M
FRTELTCRBE, COFRCFT sEAPOBI—-BHKkbOEL FhizEXEN LS, Lk VD
EFoOBOSREEESROERIZ b LT EP i TRIF-FETHAHZ Lhrb, P : NHZEKL
SEROTLCESVWTWBLEZbNS, HRFD (1954) B/ VL THREhIFEXEROP, &
FRRRBICERCHLT, HROCFRATAL 5 THHL LTS, LA -T/ ) oRBECHRCE
BLTVB L 0D—2REHREMCH B LATELLRTHD S5, ¥, 7 ) OEGPOKITEEER
BIUT i VESEHER1~2 ATHIEV1E, ZOBICETS 2 VILARABGC Lieie s, BH,
Z ORIC I 5 b DLROETT LN TWA X 5 Th 5, Ekoftz %o E Tic LBIRT 2O Tk
(i[5 LoD b A T— Mok ALETHS & Bbh b,

a2 V OEFREIC S 25 BEL, ST, RECHRRLC L > TEhERRERD LI
%, —fz 2V RHENEGCEEORECEATA L, T oFickT KO LEII—iz24~250
Eliedanb, 7 Vi L THIBERELZR - TV,

KBEOWTARBE, ZOFBTICCL EIC/c30it5 A EUTHEM, = v 2 ) -/ VilRZBEHTS
ENTERVOT, KR, AHE, floBERZITeT, ZVEFOEKRATH-TL/ VOE
EHIHREhsTHES S LiEES NS,

ChODSRBIELTAD L, CoFRICETE 2 10RRICHLTRT v==7BEELYhLLETIE
FLa&WrAE<{BELTVWB L 25,
ARECECTHLRERIVAD L, 7 VOGHAREROMKC X h L6THETS Liz—fTuw
ARWTHH M, BRPOEELEGHH/ VOFECHLT—2o0k2RBRLE-TWAZ EHHLN
LicoleDT, 4, ZOBAE2WT, L SAREHEMA W0 LFL T3,

5. & =

R TFRICERIh TS =Y 2 ) — 2 Ve ST KPORRF L 7 VoREORECEEL ,
FOEBRHLBHIL2HAL LT, BKPOFEREL IV ) EFb ol (P.0;) SHEAHORE
#1963 FE12A 1 H1964E 3 Bica-d THEEY L, KoBRY#.

1) #BKFoW, 7ve=7EEER, BEEEEFSIUHRE, FERVCTRL3ARASEE LI, =
hood, 7r2=7ESEORENELESIBEIELL, KW TELOKEVORBHBESECH 1, ¥
RAE oS EVCOREHRERTH 1.

2) ZVEEPCEFETALERRIIACAS LEHTHY LB T, PHCIH2.2% %R L. 2O
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HAIKTIEESERR S X077 $ VEBEFRIC L2605, HogRELizdicl, He—ERxatT5
HETH 5720

3) ZHEOHBEALLT, Ello=v2 ) — 2 VikickiTE 2 Y oETEE LV EAORE T
KFDEREEWOTRIC LS D LHETENI,

X LS

1) ‘SEEE - AV, (1954) - BT+ 24/ YV EEOMFE D, BAKE, 20 (5).

2) Matsudaira, C., & Iwasaki, H. (1953) : On environmental Characteristics of Cultura Grounds of
a Laver Porphyra tenera Kjellm. in Matsushima Bay. Tohoku. J. Agril. Res, 3 (2) Faculty.
Agril. Tohoku Univ.

3) B FE, (1955) : EEBSOCRELCMIT2HESE 1 8, FHILKTHRE, 4.

4) BIE - FEFk - ZR—IE, (1958) : / V MFOBREREATS 2, 3ofERo AN icowT,
AKig, 6 (2).

5) WH=HS, (1952) : ipEs Mo,

6) HAUEFHES, (1956) : @@ nEst.
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KEBHH A CE T »HxE I
W v < AOMBERERL 2T

H 7T =
(Po K ERB)

Studies of Muscle of Aquatic Animals III
On Kamaboko forming ability of Saury pike muscle

Kaoru TAMOTO

An experiment has been carried out to elucidate the relationship between the jelly-formation
ability of Kamaboko and phydrophilic of fish meat, and the changes of phydrophilic of fish meat
during washing.

1) The phydrophilic of fish meet by washing is influenced by the pH value, and is increased
gradually when the meat becomes more alkaline than its isoelectric point.

Upon comparison, the phydrophilic of fish meet proved to be different with species of fish and
is found to arrange in the following decreasing order. Warazuka > Alaska pollack > Atka
mackerel > Saury pike.

2) In the case of saury pike meat, washing by the water does not enhance the phydrophilic of
fish meat, but washing by the 0.1-0.2% polyphosphate salt solution increased the phydrophilic of
fish meat, and the quality of Kamaboko was in improved. It is considered that there was
relationship between the qualit of Kamaboko and the phydrophilic of saury pike meat during
washing,

HYTREBARATH D, TOXATIEE, AR oMECTH IR TVWAR, ¥ 7OHFLWF
REOMESFATA TV S, V=, v HXRIURERE LAV T8N EL abThbh
CTERN, ATED, WAROEIERKEYLHEO 7 = — ABESED e SR EHETE, BEo Ry v
=R ANbRY BB OB ENTED L HiTiot, EXELSEI LDy v=2AVT, RYERE
BeTrsuan el s BTy v ~HOREEREL TR,

HUARLLTERTLZOT, AESHOT Y RETAELAKES 7 = — A8 LEER T 228
TEitvy AT -, AHLACRKELREMECKEZZERYS D, FFOALEBFOATIIARA
LABCETAAHORKE (B|K) #EHCRELY, AFRANOBERIAEG-OEE, S KB ICLizh
S>TARRKEBRRL TABCKT ) oBUGRECR ), 2V IiTRBARTRICRS, Zofifizfpos
Ecplydd, BEORFLAY P 7 ¥ FATIIKBELBORKSEVH, TOHOBHERETREL TS
b, Lig®hTLlaiMNoMuRIERATES, BEXNETLLAAHOSHSRBEASNELTHLHN, B
TREEILE T T 5, ¥ ¥ <R KL LB ddrficke) b A L i, BEMEEaSoMEERT
b, BFKE A v IBohRI MR L bbb, +Y=HEXIETS HATHAHUL “BL” 23
rORBRED LS EHETINE, =, SoflcounTHEL, ABLOERIKTS pH, Bkl
THLL BREBHEOBE L LB~ #R, +v~AT R URAEEE LTRRTAZLATESZ Eatbh
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STeDTHET S,

B B F E

1 & s
ABLLTRAXBrCRES AT =ALH, LEDORBRAF Y83, Sy rH, 7IXHAR
Bui rv=lidckifshcSdfEoMEo Lo, S5ICHERMLAboRER L, &H
BRAWE D ol hor b 753X AT Y FCARELE 3O ERA L.
2 W OE B
a) it Bk % B
100cc DY Z—%M\, BE 10g 12K eec FMz THELLBIZYY vF - ANKERLA-AE
iR THOLH LI
b) W © I &
EOWMBTRALA-AEEEAKLBONAAERLXKFELINOREROEZRTH b Lz, M5
iz 4,000 r.p.m T 5 T - 72
c) pH
LEOBLIEEC L > THE LA LD pH % pH 2 — 2 TREL =,
d) #fivEFT A ¢
BROLLLHEEFB DD o7 AHEES 3mm CRYDCLLUTOXETHLb LA,
AA: 4 Bcif Y BT TRABOE LTV 40,
A 2T P CTRBOE v § 0,
B : 2Hucith iF CEO¥FLUToRBOE Liv 0,
C: 2 h BliF CTA A EHcH L 540,
e) Wy
PBAGOFEICENRL, LD KEEXEL, BRCERE dnm OREOF17 7 v o+ — AR OEA
PEOUTTHLEZ0LHM (g) 2b-ThHbbli:

E B # =

1 XELICLIARNEROEL
ABEOSHERTHAAY P9 ¥F, hok, +V=ORBEIABELOBET £ 0 X SEHBOBEKE
(7R, WOk, K7) X0 pH SZETshic o0 THEIL 8 RE2 8 1 icRL 2,

AEELIZ 100cc DE—H —iCRADHEAY 10g & bAEKEARN 100cc &L, 55HBRHMLTHAE
L, AHEZEEALSICLTEBREYTT, Kty k4 BT -7 Kikic10°C~15°CCiTi - 2.

ZREOFTAY VX FHICRIKBLIZEL > THAEOBKIENKTHD, RW-THy ¥A{T, +v=
HIE—EFBAKE P LTSNS, ATV THSE (1 a) , 24 ¥ 7HOBE
IC1EEMASORBCHER L ThEL, KELEEOMME £ LicEMHML TV 5, & » rHOBE
EAF PO XZH L )220 EL L S A cHBESHR ML TV, Thichk# LT v ~HD
Borrofimct X > THEIEKEOE G LB LA TH S,

AELEOHHYELTEL TRALAKERAZRCALL -HONENERL (B1EDb) , =7
Py X FERAKRELUBICHEL T, LKA BRLCAER ML THY, F1ETIRI128%, 26
Tix150%, H3ETIRI60%, FA4ETIRITOY Litoto

H o rPOBEIKOBRA P, 4 EHTRBEFO132%ICHEINL fzic T F¥igws,

Hv=HOBAITAKRLIC X VlicERYMA L, $1ET88%, H2ETY, H4ETUL L
2o ZhBOFOUMABROAGXE 1 FciciLics, HBAN, HoRBoZ (L LAGREET, =5 b
X SHOKFHI—FEL, KV ThHo b, vV<=ORTHE. ABLABCETAAED pH oF (ka2
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I-a
70
0QErinrs

[ o EEd

80 &b Hre d
it
% 50
B
"
cc 40|

30 “.—-——ﬁ——'—ﬁf'—-6

20

[ 2 3 5]
I=¢c 1-d
9
PH

Eq;sn 7.5
*
a2
% 85) 1.0 g——o—"—""

80 6.5

7 6.0

S T UL

KR L KL g
®IE AFLCLSAROEKED T
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Studies on Freezing and Refrigeration of Marine Products V

On the prevention of drip and spongezation
of the frozen Alaska Pollack muscle.

Kaoru TAMOTO

The author has studied the relation between drip and spongezation from muscle during frozen
storage and rate of dehydration of Alaska pollack muscle which was dehydrated from 10 to 30%
by the vacuum freeze-drying whose pumping pressures were 0.5 mmHg. The samples were stored
—20°C for 80, 100 days.

1) When the amount of drin during freezing storage of the free drip and centrifugal drip of
control muscle was compared with that of dehydration muscle, it was observed that the amount of
drip from dehydration muscle was less than that of control muscle (table I, IL,).

The effect of rate of dehydration on the drin of drip was observed to decrease with the
decrease of water content of muscle by the vacuum freeze-drying, but dehydration muscle did not
show any increase in essential water holding-capacity of meat.

2) When the degree of spongezation of the control muscle was compared with that of vacuum
treatment muscle, it was observed that the degree of spongezation of vacuum treatment muscle was
less than that of control muscle, and when vacuum treatment of fish muscle was continued over 30

minutes, the spongezation of the fish muscle was prevented.
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Ay o HITREETAV—LL, £OEOEOY, HET (A, FRi B), R C) o3@TIcTHL,
A, B, C, BE27 A 182 —-20CicligL, —Ho74 v—CHEHEE D), PiiEE, BE F By
WEHRERBIC T3~ 4HHESR L HBcl# LT, VacoumE Xk Liz, HOMELHEOAEZICL -
T D, E, F ® Vacuum 2 X 2R (BARE 2—HTidid ot

E0FED A, B, C, ##& Vacuum Ko D, E, F, #30H, 500, 100HHCRIHELZV~FY » 7,
WOFY » FHRMELEREF 1 BCR L.

51 B TUEHRSCIRATER LB AOWHTO F Y » FIZonT

K % POEE | CREER ) BKEE  FEAR |7V -FY . FELYY o 7| £FY S
g g % H %! % %
A 82.0 = | | 0 84 | 12,0 | 20.4
B 90.0 — 0 0.0 | 11.0 21.0
c 55.0 - | 0 30 12.0 ‘ 7.6 19.6
D 75.0 63.4 15.4 0 7-2 7.2
E 85.0 68.7 19.1 1.0 | 7.0 8.0
F 58.0 48.0 17.2 1.4 5.0 6.4
A 36.0 — 0 5.7 13.4 19.1
B 32.0 — 0 9.6 15.9 95.5
€ 30.0 — 0 | s 12.0 15.6 27.6
D 40.0 5.0 12.5 0 12.8 12.8
E 33.0 28.6 13.3 0.5 13.4 13.9
F 29.0 22.1 23.7 0.4 14.7 5.1
A 24.4 = 0 5.4 22.5 27.6
B 23.3 = 0 5.5 19.4 24.9
C 22.0 | — 0 100 5.9 20.0 25.9
D 23.0 19.5 15.2 0 12.4 12.4
E 30.0 23.0 23.3 0 17.4 17.4
F 30.0 25.0 16.7 0 16.4 16.4
- _ AT R

B i A D

F o8 # B E

B il C F

8) Z7V~Fy o7
SEAFEE L Vacuum R 79— F VU o 7RAMELEELF ISR L 24, EAER I 6 A
Vacuum PIRIER A inds o1z,
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ARBEORHTIIIHE DL %L, 30H, 100HEARBEH-T7 U —FY » 7READIRVERER -
ok, AFEEOLDY, ThiLHFOXREI0DAHRE Ly 2%, Vacuum T X h 12~23%H 4 L
TENLF Y » 70Mbienote, BAOTICEZ 70— F U » 7OERZENEAE, Vacuum B & 4 ICHER
2bied, KOTHER, RAOHTH -7

b) WLFY » 7

WOFY v 7ORREEH2 FicR Uice WKAEVARL L3> CEAHEA L Vacuum BE FY » 7
BABIIMNL 72 Vacuum MBPIMEAEE LD ¥V » 7RAB0H T4 %, S50AT1.2%, 100HHTIZ7 %z
ELizvdy, 79—V o 7RICH~S LA, AAOMAIZ X HELF Y » TRECR—ECERIZED
bhfthotze VY » 7RHFEIRMcHohsMN<, MHUEALD Vacuum MAHAIRI0~12%42FY » 7
‘AT, FU o 7HEBIIS0ACTRACES Y, FORIENHENTATBE o,

AKBELHEICIS VY » 7OMEY, SLICEBTAIDCAY o4 FA%PE (I1x2x1cm) &
LT 20g oFE2EHR L, e T ca0sshb 3HMEmEAL, sEEOMARENR:
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Sl =T, ThE-—1RCTHBELEOHMHEIELFY » 7RAHEL-ERvH23H, &
4~5 @KJ_I%LTCD

BAKBREOZRENET, 10505 Y - TERSI0ZHI L, 20%, 0%0FHIFhFh
20, 0 MY HA Lz t2EDLT,

K 23: RABELIHECIAZELYY » 70BMGE

—mmew . = e 8
&*EE ‘\\‘ FVs7 . FV+7 | FY.7 FU o7 { FYs 7 |7!J"'F"J77
0 % 150 % 170 % 250 % 35.0 % 38.0 % 18.0 2
10 j £.4 5.5 8.7 26.6 28.9 8.2
14 4.0 8.0 8.1 2.6 2.5 -
20 1.2 6.2 8.7 13.7 2.2 2.5
24 1.3 1.3 7.9 9.2 10.5 0
30 0 0 4.3 43 5.0 0
40
i 80H

0 é'ﬁ(/— 0 _é{ 30%%

et BOKEE %
WIE BAREE:YFY » 7OME E5E BAKEE: VY 7OMEE

SORMOHEFD VY » 7OFTRIZFE 4 RioiTd, EUBCRERIZATFY » 7RSS EHL,
TOBRKFTHMUSE TIX38%ITE L ize THITHE L CHlES KR X - THA L3RBTz, Rk
A40H ECTRIEBA AL BVARTLB.7%TH), ENEoPHORTHS, 0HTIRRARED P
V107, M%GORFHIEITIEML T25~26% K- 7chd, BAKRE24Y%, 30%0AFTIL, 9.2%, 4.3%T
FH i EHMEE L THEEEERC I > TE{RALEERRE VY » 7ERER LI BlA R
bbhis (B5H)

SOHHDZ7 V- F) » 7RB%2 35 L ELETIX8SERM L -0t B L T, BIAREN20%ORHTIR7
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Ll oRAEELELYY » 7BOBGER, FY» 7ReERChEILA-BEAREYNLE L, T+
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REBEDFY » 7RPic 33102, 20~30%DKF 2 HBEHEENRIT X - TBRL Lt X - TH#80H
BEOMIZZ7 YV~ VY » 72I3ETHD, B VY » 7020~30% P T2 LATETHEEELD
nae

2. Vacuum @8 & XA Fik

HEPCET2ARDA R yFIELEEERY T R0 BFRE0ERA - C EABEI R
OT, FHICL VEABHLEBLERYE3E FRICTRLAE:

¥ 3E HEREERAEIAAYFEOME
(BfELEYICLASE) EEI00H

n B | = & Vacuum 3 &4 | 2 FiE FY -7
% %
5 o — Ht 30.5
& 4B 4 R H® | - i 30.4
R OB ' = il =
o @ 12.9 = 17.5
Vacuum | & £ # | 13.4 - 19.3
B il 10.1 - -

RERET, A, REc3FHBLT, WY oRBT605 Vacuum L THEEL 7z Vacuum ITX -~
THRNX12.9%, R#X13.4%, BMIZ10.1%ERAEA L, £oadKkarBREZRh T LiTih 5,
—18°C~—20"CTHiK 100 H B oPHORMEL, H3XBIVFRI»LRLhSML, ENBKISILE
Ll DRED A HE vFiEMHR oA, Vacuum KidkiEfic X 5 2ILH R EAFRBH LT, HOYIN
MO N TH o feo YMFEDIEAZR (1-c, 1-¢,, 1-d, 1-d) 2R3 L, ELICHEABOMMOIRELH
MWt B Lavbho o, I, R, BROALYFlLoRELEILEORE LTS &, WA, W
ESR LRV, BEILITE L) SILEOBTHETEN 120

Vacuum Bfal & 2 # vF{boHBEOBEIX FieoHET Vacuum 60557785 Z 22 k- TAH vFibh
H iy, YOBE Vacuum L7 bid, A#vFEMIH I hS228~%BMT, AkEigid
LT, Vacuum W% 105, 205, 307 OFXZICHT THM L EAERK L HE L oRREH 4%, THI
IZRL e

B 4= HERSERAERHL ALy FLoBRE
(Btkx& b ic LBs)

Vacuum m:al & @ |Veoum REE| xxvEl | xEvek
i 30 10085
0 9‘ . % " Ll m B
S CEEI I
30 7.3 - -
0 | 0 | +H #H
ST N o
30 88 | - -

Vacuum 12(% 80~ g ofHt (&) %A\ -7z. Vacuum 105 M CRICHKERSY, 4.4%, 205HT
137.2%, 05MTIRT.3%Tho -
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HE 1 H A cENEE Vacuum 105 AROFEIA AR v F(E2 38 S i, Vacuum 2047, 304 UL
DFEFHIFED ORI oo HK 100 HECERAX LV ERIICTR Lz COEEABbmSINL, BAE
OFFHITEE SIE Lo Y KEERIZ 2B RS KE L, ARREKERHEELI ThuzkifL T 104,
2047, 304r & Vacuum Bl < e Bicft - THEILHO B PR, AEYFEABETH D, 3057H
Vacuum M L 7=30FHE A # v F L2 BB B R,

— AN -7 A V=R RIS T M, —#% Vacuum YL T Vacuum BjEE =
FHYFLOHAOBRELYTHRYE S F*, FHIICRLA,

¥ 5 F  EZEOUSWIRABERMN L A A v A LoRE
(714 v—DBE)

Vacuum Bffd] | Vacuum M &R | A#v ¥k | = vFiL
bzl %! 30HHE 100H H
0 o | H #
10 4.0 + i
20 7.5 = -
30 12.0 — =
0 0 +H Ht
10 8.0 + +H
20 9.0 - +
30 13:5 = =

EHY 45~60g @& D€ Vacuum 2k b, 105 CRERER 4 %, 205 T7.5~9.0%, 304 Tl2~
13.5% CTdh o7 WH 1 7 A THAM L 105 MAROREHIA £ v FEAZ G, 205, 305 0H DR
PHIA R vF DAL Riod - e W0 100 B TREEATALh A, EABRUFROSETED £
LE ZRLREH, 1045 0EORBHISIE TS HEAR X b by, EHIZ205 AR TR {ik-T
WBo 305 B TIIAEE M S TH D, S2ILEHIFEDbRTAE vFIEAFIEER T3,

D EofgER» b AR vF{be Vacuum BEICIZBI#EAED BN, A# v (Lol Vacuum FfE]a

B 6 X HEBREERLAFEVAEBEIVFY S
(AT O B4 T80 R

n b r\"acuumﬁﬂ| 2 # vk \7')—]*")-:17‘ ‘,%l"‘}w'j'

A ‘ % %

‘ 0 L H | 3.0 33.9

i3 an H L 0 + 0.6 32.4

] 0 ‘ H \ 0.9 | 33.9

15.3 - o 16.7

Vacuum %} sy 15.6 - 0.7 17.2

15.8 = 0 11.2

Vacuum 11.2 ( = 0 11.8

ey sy a—i 14.6 = 0.7 12.2

g | 1.8 | - 1.3 14.1

| 14.1 + 0 2.7

Vacuum
1% Nacl #® 5.3 -+ 2.0 2.6
13:2 + 2.0 2.3
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BB -THReLich, 0FTRIEAHE v FLEHIETER,

Vacuum BfH 2303 BETA £ vFIBIETE 35, BESEV=HIC F Y » 70 4ERIZRHEIORE
ZHELTEWBEY S5, F I » 7DBIkO=®iIc Vacuum %177 5#iic, 10%0&EKC1072#L
TARED LEBERE, 7rEv v 7 a—A% 74 L—OEACBEH L EBELhTh 505 H Vacuum
LTH#L, £AMSIVENTEC Vacuum LB L B2 LH 6%, FRANVIDTLE.

RELLTIE 30g fiB0EED7 M1 v —% -7z, Vacuum 503 CEEBICr D ERA 11~18 ¥ ®WAL
7= HEOHHOD FY » FIZEAEZE~T Vacuum ABEIZ47 <, Vacuum ABEoh L AEKT
BELARHO VY » F122.0~4.0%TELPEL, RWTT v v 7)) a— L8, EABEOETH-
7ea

AFEYFEOHBIZ, FANTAOhZML, EARAOEER, kKEROSHLIKELREL-TWS
ZERHAFR LRSS, Vacunm MBRIREHAESONTARRELNTHLADTH -1

BEKABORHLZ 4 L —OEEF DRRATED, FHBEATFRTROAIM{BAL TRERK
EROoRMABLNRE Y, AOAFO KL, FENVD 4E. 1L, 4E. 2oind LB ABhich o . FH
OHEONFNCHIMRAH v FlhzgEoPE L E2 M5,

=£7 (E) ZBYIDICLT, EEA 150g o F : Vacuum NE L TEMAE L HEL 72, (Vacuum
12105, 204, 0FOEFY(Fot), BEOHHCAHR vFILOBEYZ-ERTIL, BAHISILEL
DRI AH v FEL Tuicdt, Vacuum AR105 0 & 0iz—HAc BILEAR DA, 205, 3050
A din, 0FABOREHIA R v FEnRbhish st (BRV)

2 7BOAR Y FORHAL L THFIRATOF A LKGF L HTF T 50, SEOEETIX, Vacuum
LA H ADRIERTichiehr -7, BFte Vacuum LTMERLES L, HOUEE»HAKEIARA
T, PROBESANREShARELBCBES i, HCEFL TV 57 AR EOBREORHE TR
EENDHITHTHEH, KOHLIFHEMIZEN 2~3F3CRbAR KD I Lhb2~3FThETD
HANREEIhDZDTIRAVWHEMESAE, A# vFEiX Vacuum MAFH105 < BULTIRHHIZ X b 4
FHZENDL, A ALV KGROBIDFHAH vFEOBET L LTHELAKZLOTRAEVL I EELD
hae

] B

HEREERBIC L > TAYy + P X SHOABRARZLE L s RIBTRAOERD10~307 2R K
LTHEL, RAKBELHBICLZ2R[RE0LL (FY » 7ERE AR yFib) ZEHL.

74 v -2, FRE, B0 3R GTT, 7V—-FY 7, BLFY » TRHEABNLHELA
BRTIE, Vacoum MEAIZ (ERCX ) 12~2B8%RKc X DEERLL) 79 —FY » 7HRATLA4%
DEME R I=DATIHKIT L. BOFY » 7L EATA L b HioP i BRKEXBREFTH -7

Vacuum Wi XL 5B KEEL ¥V » 7OBRIE, BAE S {3 >TFY » 7ERENVRE
585Nt L Licdis, Vacuum ARIZ L » THA L -MENOB AR EAER VY » 4R
MELTHET 5L, Vacouum ABHDO VY » 7IREABED F VU » 7L AEHRLLD, FANICHOR
KEFRESRBRFY » 7RI Lb0 L3 FELbhi, VY » 7OEREOWTIEE LTHET
T2 ARREHOE R ES BAiEoETrASToATW5, SARAHORE L S KEORGEIHT
#foms, A—RETRKFoLEVLARERAEE PIRVGEHEAEDBR TV S,

Vacuum AFWINCHZ/REAP 7 e L v 7Y s —ACTARL 28412 Vacuum OZOBE XD FY) » 7
b T

HBIC L 5RO AH vF(hiz Vacuum BT X » T2 h, HAOBRNERXAE HLM1T, B
D> TRV BENBED O, VacoumMBEEEH L A+ v FILOMFEE R R Ti%, 305 b E Vacuum
MEFTBZLITI-T, BV OEEL, 71 v—0BES 100 AWEE S AR Y FEAEAB R o7
BRI R oD BE, KF% Vacuum AT X - TI0%EKE T 5k, FEIREHA 2075 BEE



74

Thb, 0%REKRITITIZS0~607 LETHE, FOMCBEHOERHIZZLALEELST, N0
¥ETHY, 80~100 HOWM CEABRANAH v FEL5~18%D7 ¥ — F I » 7RERTHOHEL
T, Vacuum B ¥0FBEFL--B812, AEVFELEET, FU - 705K THDHTHRL, M
ARFFAETHD, ARBREASHEERBORRAIVNE L DIZ, KETRFELYIBETELI-72OT
FRET AR AN OSSR L2 RB LTRSS EALBELE LN S,

3 N

Ar b X IR HERBERBCI - TABL, RABELHEBZIS VY » 7B IV A FEoN
FEEBEHL .

1) &AaFEAE Vacuum ABATHETEE, 7V —-FV 57, BLFY » 7L bic Vacuum AEH
Lol b o 3/ L

BABEEE ¥V » 7EREORFEIR, BRI L - TR RSP ERVGRRIRY F Y » 7EREN IS o7,
LA LBAKAOBRKEIAENCIIRE b h -1

2) Vacuum ARz L - TAHXvFholBERMETh, 2#vFLoRE:r Vacuum FRECBEEND
b, 307LE Vacuum MEST3 I LR - TAHE vy FlUibikEhis,

36 L

1) H. L. Tarr (1942) : J. Fish. Res. Bd. Canada, 5 (5), 41.
2) me, Af, =i (1958) : kA, (18), 54.

3) Wz, Hh (1962) : ALKPFHERE, (24), 192

4) W (1963) © HAKERSE, vvHo v LBFR, 202
5) E. Wierbicki (1957) : Food Technol., 11, 69.
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Studies on Fungi Isolated from Marine Products

VII.  Fungi isolated from seasoning (1)

Teruhiko SATO

The author has isolated the fungi from sugar employing Pepton Agar and Czapek Agar
(containing 60% of sugar) media. Colony counts, kinds of fungi in sugar were estimated. Effect
of the amounts of sugar and table salt on the growth of these fungi isolated from sugar, was
determined.

The results obtained are summarized as follows :

1) The numbers of fungi par 10 g of the sample are 14-72 for granulated sugar, 16-20 for soft
beet-sugar, and 10-30 for cane-sugar. Comparing with other media employed in the experiments,
Czapek Agar (containing 60% of sugar) medium is most effective for the growth of the fungi.

2) The kinds of the fungi are occupied in a large portion by Aspergillus sp. other than
Penicillinvm sp. and Fungi Imperfecti.

3) Increase of the amount of sugar in the media is favorable for the growth of the fungi.
Addition of 100% of sugar to the media (add 100g of sugar to 100 ml of medium) could not inhibit
the growing of fungi. Aspergillus sp. is better in growing in the media of high concentrations of
sugar, Penicillium sp. in 20-50%, while Fungi Imperfecti are not sufficient to grow in the media
of high concentrations of sugar.

4) Increase of the amount of table salt in the media prevents the growing. A certain kind of
fungi grows in the media containing 25% of table salt (add 25g of table salt to 100 ml of medium).
Almost the half of Aspergillus sp. grows in the medum containing 25% of table salt, but does not
grow for Penicillium sp. In Fungi Imperfecti, some species are not grown in such low
concentrations of table salt as 10%, but almost all the species are not grown in 25% table salt
containing medium,

5) Most kinds of the fungi grown on the Czapek Agar (containing 60% of sugar) medium, are
not prevented to grow in the media containing high concentrations of sugar or table salt. This
observation is found in Aspergillus sp..

6) The results of further investigation on the osmotic pressure of the fungi isolated will be

reported later.
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A0, BEANCE L THRCERT Z 2ixfThbhtu i, WlPcgEhcwsfEd, L4
Toh0 s CRTOFEEL, OHUFCEIETEERCOLTIE, BLASMOUYREbRATW It aed
TRBISZ TV AENTAFOTRIZ SV TOWMENED LRSI THERLEE A TWSBESIC
LoTURNFKEREEL IS TB Ll hv oo bh, FlEOARNIEZZTOERAA
B U@ mic Bl s B4 HEL, PEOMEIREORELERL T3, —FAZ EFHRET £
y»a0 N.C.A, A BC.B RramTc#ER+sBMPoREROEE: IVEHEOFFEEYTT
TED, I ¥R, A=—F v, BTERECLBHOFAERABT ATV L vbil3,

BEROH CIE oW THAE TR EREOHED 25500, BMido» ¢ LG - ofBiEzowT
ORERZLEALWHLRI, FERZIZE, 1 HEBRBICHTL TV P REE, £FL:
HAERDOWTHEL TEED L, BRoFEFCRE, £FL CiE, 1 2 BEboFEREREs 2
bOTRRETHI LEZ IO bbb TAFARESLNE Z L LD EL T, MREEs IUHFEREE
HEOHIETHASH LBBIS,

FER, A EURCRETE ) CORRYERIT DL H - T—RITRFEO—2 L E X LN I BHES
OHE, URITRHT5 7 COMBEEIT L THEHT, EETAERNIEFORLS{EALTV3
FEBEL VHCR >R ERL T C2 T L. ChLGEEY CLR% ) COoRFELHREHT IS
Bl THEORE, BEECHTAER I oVL TR TALENSH LY, RHETRPELV Y
WL, BEEN, » CofEs 0S8 ot 58S, SErolEoov Tl mA 0 TEDOR
Ryt T5. inds, M Co4HENHEE, L{RBEERICOVTRBLHLAHTERE TS,
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1. B %
Kb+ 75 =~} (HB) HAE R KK
" (TMB) Al KK
Y 7 b€ — } g (HO) A A KK
=l w #i KK

LREPE-Th 30kg &S
2. (EREM (B, BPERORMEBICOVTY | ICHLE)
a) Pepton Agar ¥t (¥F:E» €H)

Pepton 1.0w/v%
Dextrose 1.0w/v%
Agar 1.6w/v%

b) Czapek Agar ¥t (FBEEE» €H)
Sucrose 60.0w/v%
NaNO3z 0.2w/v%
KCl 0.05w/v¥%
MgS0;-7 Hz0 0.05w/v%
FeSQ,-7H,0 0.001w/v%
K:HPO, 0.1w/v%
Agar 1.5w/v%

3. KRS &
a) REONE

200ml ZOEBE= A v v/=4 ¥ —7 522 CPEEE 50g »IERE, HoHEMCHRL, 100ml o
BETEEAKEMAI0GM U 5 SACEIRLERTS,



b) B#Eds L UEEGTR
FE10ml #F 9em D v — L—4 ¥z 2.5ml FoOSEL, RIEHRD Lok 15ml Fome TR
Fre TCEETH, BHEE S R0 b, 30°CoOERBATHERL, 96~1208HEi Bl L /2 » €@ colony
T B BENTEDY v —v— 4 GBI L fo 1 ED colony BO &5 2 % L CRVBEK & 10g 24 b
DHEDHET A,

c) HYDiEEs X UHE
TEE ORIl X e colony L b EH R (Bllg 107) 2 AW THS R A EIE LAt
ZARGHERS L L, # EOEEIETCY T, Ascomycetes |3 genus ¥TCiz, Fungi Imperfecti
it class ¥Citikdt, ok, BRCOVWTEREE2HbABTHET S,

II. #MHECHTIEIOEE

. #RAHE

WX D BEEL oy €2 E L L, RBRICHA - Tl 2 RARS e #iEaE L, 2rCoERSN
TRECEHEL T EHER Lt opiilin £ L L,

2. EREH

Czapek Agar BMIOBT 2 OHER IR Job O FA RS L L, Mg 100ml i L CER
5g 10g, 20g, 30g, 40g, 50g, 60g, 70g, 80g, g, 100g OEETHBCHEML 2 02 HEAR
&%ﬂk Lf&a

3. ERmHF =

MBI B D, MR, HERRAE 20ml 2% 9em Ov v — L —HEA LSESRER LS R
ST, HOHUHAEL THWAHEE 1. ORRAEK 1 ASERy 3R ETcBlBERL, chodk
CoOERBATRECHEL T 1 EMER LR, » CREOHRE, BHEREORE LSOV THLEHR
L7

III. A FAHECHTIEFOLE

. £#HE

I o1 tEUHE» € IUFEUHETEHLERD €208 Lice

2. EREM

BH10%¥IN LA Ceapek Agar ESiBAcnMEihs L, HAMMEEHN 100ml wiLChfl 5.
10g, 15g, 20g, 25 g OEIFVCTEBEHICHENLA L 0P HEGRBRAEME LTl LasLBts €0
5%, Aspergillus [Bo 7 HEEIERISWCREFABOS, HE0%EM Ceapek Agar b 34
B L,

3. HBA &

BIEC I 3. LFELAETH EREOHE, BHREBEORTBLL 20 CTEERN LI,

HRBERRALOVICER
I A EfiE » CHElE L UER

FREUVEBIO» CRHBH LA, 2 CHEEREIE1 kDL THS,

1. AERHA#

HIBCROND L5, 75 ==—H8A, BEROLTIE, 14~72, ¥ 7 b » €~ METIZ16~20, EEE
TIXI0~30E XY F = — LU Lch €8RS, £, FF=2a—ERIUV 7 E— riEhoR
(%, Pepton Agar Bz Hli L€ Czapek Agar (BEfE60%) & BIHER TV 5,
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: .
= ) P.A. 551 | 14 2 ' 3 2
77=a-B A | cALTH | 30 5 f 7 ‘ 3
B | P.A. n 32 ' 5 ‘ 9 2
C.A. 50 8 13 ‘ 4
| |
s P.A. n 32 0 16 0
Yi=a=® B | g Al | 44 0 | 20 ‘ 2
5 P.A. # 6 | 3 | 5 0
C.A. o 72 ‘ 1 | 35 0
e P.A v | 16 1 ' & o 4
VEEAE=TN | pA w 1 20 3 ' £ .0 5
' |

P.A. n 16 0 2 6
H i ! C.A. n l 10 ‘ 0 ‘ < . 0
, ’ P.A. | 30 2 & 1

C.A. n 18 5 2

Do

$) * P.A. H-Pepton Agar Kiis
C.A. BEHg-eer HEREB0 % i hn Czapek Agar BiHi
OB 10g mRR LcH €I

E A ¥ <10

A ’“}"z G l THEDEEAF, K51 GUT
# i3 101~ j

A i <10

T P B <10

1y A <10

(3E) MmITEF oMY
THYEO» EXI L VS h Tk b, ARBEICKHORBEOHH 10g B cBELL» S
N.C. A %10 AB.C.B. offEEEY OHGSHELT, 77=a—8, VF»F Y2 Bk 10g
HEHI0) EHELTRA LiZLALHALEL ETHS,

Bl1FE kT, WHEhos Ul Pepton Agar ¥ith2 (A L4 D L b Czapek Agar 5 (FERE
60%) ZEMLTRINLAESBE» €S A5N5 C ik, BEPCES ICFBEEED » €AHNKE
ThTwsZ Ll ahs,

2. PEOESCLISEACOESENK

H1FCREA L3177 =2~ A, BiL Pepton Agar 5, Czapek Agar 5 (FEpE60%) 4
. Aspergillus [Bp %<, P\~ Penicillium B X, Fungi Imperfecti (34r7c\ o ¥ 7 Czapek
Agar i (FEEE60%7) D' Pepton Agar ¥tk B\ o b D X h » CcoliinEL Abh%, V7 b -
E— RIS ek Fungi Imperfecti 23% <, Mz B2/t 5iF, Pepton Agar £iCGix Fungi
Imperfecti, Aspergillus |, Penicillium EOIE(zTH Xk, Czapek Agar £:H (#E60%) T
Fungi Imperfecti, Penicillium |&, Aspergillus BoOfr ctHHEZhTW5,

EfEiC s\ Tk, Pepton Agar ¥ Fungi Imperfecti oHBINE L, kT Aspergillus J&,
Penicillium BOIRATH Y, Czapek Agar Kl (HE8560%) s\ Tix Aspergillus |&, Penicillium
Ep% S HBALTWBDI{ BT Fungi Imperfecti (34070,



U EDRENLHMOEEICL Vi Lic» Cin i3 20550, £ENbRBE Aspergillus &,
Penicillium B»\% <, FHicH# LT Fungi Imperfecti 2P BHARTVW5. RV E &
EEHES M. B) it ERE M. X) iz €12 Mucor B, Aspergillus B, Penicillium &,
Fungi Imperfecti 7t X20Mi#x LTV 525, AERTIE Mucor BoBHREEHLRE o7,

0. #E»CoRFHdTolGOMNE

FRPREL DML T-» €4 F\-T, Czapek Agar 3 X b FEEEL IR oA dBEE L0 & R
OB EEMChnA - HEABRBAEECSWT, P EREOHE, REREORTISV-TRERN LA
RRZKOH2 B ~WA RO LB TH S,

g2 = Penicillium BOREICHT2H8T0OBE

(|

‘“*é‘b‘ 0 0 2 30 40 70 80 90 100 BERTWE oy gye

fakn € No. | ‘ %)

Pen, 1 t+++++|++ﬁﬂ++++++&4+4++++!20~60|?.:\.
2 | HOH M BB B W WM H 5~80 @ P.A.
3 L E o+ o+ H OH OH M H HOH 4 20~90 = P.A
4 Lo H H OH OB O W H o+ o+ o+ 20~60 | P.A.
5 £ HOHE OB OHE OB MO 8 H | 10~80 P.A.
6 +H H B BB B M 20~90 P.A.
7 £ 4+ + + H M OH H O H O H | 30~100 P.A.
8 £ H OHOH B OO OH 4 2+ % 20~50 P.A.
9 +oH HEOHEOHE M BB B 30~60 P.A.
10 + o+ H OB OHE OB OB M B M H 20~80 C.A.
11 F o4+ o+ + H OHOH M H HOH o+ 30~90 &.A.
12 £ oH o+ B OHE OB O O W W+ 20~9 C.A.
13 F 4+ + H H # HH H B HH 40~50 C.A.
14 £ o+ o+ o+ 50~80 C.A.
15 +oH H M H A BB 50~100 C.A
16 £ 0+ + H H B OHHH H + + | 20~80 C.A.
17 + H O H OO HE HE O H 20~90 C.A.
18 + + + + + 4+ H H H H + + | 50~80 G.AL
19 + b HE OB MM MM B M B+ 30~50 Gk
20 '++++HH+H++H+H+H+HH+H+130~1«: C.A.
21 +H H BB B & 20~90 CA.
22 :i:++++H+HHiH+H+H+H’50~100 C.A.

i) * P.A.; Pepton Agar iEih
C.A.; HE60%, #mCzapek Agar it

Penicillium BizF2FBbh3 X5, firmihVHBECTRREFIEL, BOTHEI v HER
FEL T o, M5 U LoOENTREFLREREL R LTV, & ICS0%EMBRMTIE &0
BEYREORHARL TV 5, 0ZENTII—RMOBERORTES, 0%ZHFEMOBHEIVPLELY, KT
OPRANIERERTRECH . BRECHENIHEVCREERFIEY T L 0#@KETL, 80%FEmTe
o2, WHEMTEH, 100%ENTHLEO 4 EHRORERTREL T T T {3, &K Pen
No. 8 1280% Ll Lo RN TREFTRE L MFZhi,

Aspergillus BIXE 3RCROND L 5ic, EEMxtVWHBECRRTIEL, W40 8 ML REFL
Biov, ¥ELEoRBEARLTVEL0IZ, X220 Penicillium Bo Wz 8 L CRERIREE O M\ M
FeREI6H, KEBECEVG-EIREEARFIIEZ-> TV AHEAS Abh b, L {I1250% OREMIRM



W3 E®  Aspergillus BORF-HNT LM ORE

Eﬁﬁi%‘ 0 5 10 20 30 40 50 60 70 80 90 100 FERERE iy e
#HhaEH € No. —— | (%

Asp. 1 + H OH H OO o s B H + o+ 30~50 P.A.
2 - M H O HE O OHE O B H 30~90 P.A.
3 Fo4+ M BE M OHE 4 HE B HE B 50~100 P.A.
4 Fo4+ H H HEOHE O M M 50~100 P.A.
5 + o H H H HE O M H H H 40~60 P.A.
6 + H H H O W H £ 30~60 P.A.
7 FoH M HE HE M H M M 40~100 P.A.
8 OB HE W OB HE B HE B M M 20~90 P.A.
9 + H oH 4 H OB OH O W H H H L 40~T0 P.A.
10 Fo£ 4+ i OHE W W S B BE M #F 0 40~100 P.A.
1 + M M M HE OB OHE B OHE O H H 30~80 P.A.
12 +H H O OHE B OB W W B B H 20~90 P.A.
13 [+ + H H HOH O W WO o 30~100 P.A.
14 — & 4+ H O O 40~100 C.A.
15 +oH H B OHE O M o o o 20~80 C.A.
16 L+ H O OHE OB O M B H 10~90 C-A.
17 — F o4+ H O HE O OB 40~100 & C.A.
18 - F F £+ + H H H O B 70~100 C.A.
19 — F o+ 4+ H O HE R M M M m~wol CLA;
20 F o+ + + + + H H H HHH 50~100 | C.A.
21 + + + + H H H H H + + 30~70 il
22 + M H HE HE B W H 20~90 C.A.
23 + + 4+ 4+ H H H H H H B H 30~100 G A
24 - = F £ = H O H H M 60~100 C.A.
25 + + 4+ H O W M H + = £ 30~60 C.A.
26 - - - F E 4+ o+ HOH OH # o 90~100 C.A.
27 - = — & = H H # H W W M | 70~100 C:A:
28 — F £ ¥ + 4+ HH - th HH H | 100 G

00) * P.A.; Pepton Agar 55
C.A.; FERE60% 5N Czapek Agar ¥t

TREBREI BAOREFLR LTV 5. 0% FEMTIRB LA YO CRREREYT L, 70~80%D
TIMTARAT D, 0%FEMTEEORNZS, 100 % OFMTHEOEER BERFRELYRLTED, &
@ Penicillium J& & JoH L CHRBEEC SV CRERT LR TLOAEE 1S,

Fungi Imperfecti (284 BZRHN3 X 5, ez ic - WBE T Penicillium &, Aspergillus
& ER AT RE AL, 0% HEERMTEEOHMARERTLTRLTVAILEE L, 0% DHmMT
KT oRRERIRHELNEHEIATWE, 2oz Liz2 &0 Penicillium &, Aspergillus Boh e
RisoefERTH S,

EHIZFTA SMPKTHEL D ST HFRBOEEC OV THREY Loy, KiEoREizow
Tit, BFEOEMZEFENOLOI, bXNTH EORELXBIFEL LY, 5~S%HEmEroERECH
T, —FoH»EREREONMLCETFIBIFLHEH, L CORFELVWERTFE2 B LR
BEobhithod, ¥R AHEBLSIUHEBL VA R 5EL, HEREL BT oMEYEELE
Faz riud, —#nT 10~30g (i 100ml XL T) Ba2mi b0 SWTREFL-LLBEFTHY.



% 4 ® Fungi Imperfecti ORFRHUTIEH0HE

_ RRBEE 0 5 10 20 3 4 5 60 70 80 9 100 PEREEH Loy o
fitzh# £ No. S (%)
F.I. 1 £ 4+ = M H o+ P F T E 20~30 P.A.
2 + H H H + + + + £ F F F 5~20 P.A.
3 ‘-—?:t:bd:i—iit:F$=F 10~70 P.A.
4 + H o W W B o H 10~80 P.A.
5 | + H O o+ 4+t 5~40 P.A.
6 FOoH M O M HH + + 4+ £ 5~30 P.A.
7 ’tH’rH-}HH*Wr-H-+++¢:i: 5~40 P.A.
8 O MM H H + 4+ 2 F 5~40 P.A.
9 £ B M HE OO R + + + 2 5~50 P.A.
10 Lk b+ 4+ BB M OH H H o+ 40~60 C.A.
1 | & 4+ + H H O M M H M H | 3~ | CA
12 £+ HOH OH O H HOH | 0~ C.A.
13 — F M MW OHOHE B HE W M+ 40~80 C.A.

) * P.A.; Pepton Agar i
C.A.; HH60%&m Czapek Agar ¥

Isp. glancus 1 50g [ EDFEMTIE 10~40g EHBEL TPRLRFITRICKD, Asp. versicolor %
10~20 g CH/ET, 0g D ECs tBACRBETITRCL-TE, Asp. oryzae (310~60% CRAEARE
#RL, 70~100g TREFLLHPLLRHFLTFERTD, Penicillium BTh 20~30g TRFLEHE
FL, FRUEOBRETIRFLAELL-TWA, F0fio s € CitAR AL S H2, PTh Fungi
Imperfecti o 1% 100 g HINTH BEFCRFELEDTE D, tofio 3fios £ix 50g, 60g, 0g T
ThEnEFLXIEILEEh VBT EEMEL TS,

AR\ Penicillium i3 10~50g TREMNBIFICK D, 30~100g, 50~100g THEH TG
EHNTREIRBICI - T ¢ B, Aspergillus BiY 5~60 g THREFIBEFIZD, 30~100g, 40~100g,
50~100g, 60~100g, 70~100g, 90~100g OFHMTHABRFRMALRL T3 b OB Aspergillus
BEFEo#HMLU EA TSNS, Fungi Imperfecti RELCERLUAERET, BRECLVCTRFRT
BER4FE A MEHZAZ 0L BFTohs s, 28R cosFRBERRECEF XL A Lo
FHLAT, FRLBRT-ERSELY, ThiirColFicl VE0S5L I tBATSLOLEDL
na.

EHoSEIC L i, 7EL-»CoRFedTsEFoES oL TR LERIEFE 2 H~F4E
HGRB X 51z, Pepton Agar Y Dp@EL7z5 £ 2 Czapek Agar 35H1 (FERE60%) X D oMEL:
H TGO EY HEEETL L, BloMBECS W TREFIMHEEA TV S 5 12 Pepton 55
HWEbGELE? CIRNERETEROI BT, Czapek Agar 35 (FE60%) X h oMLz » €Tk
Ez 2 EETH D, BENMOEBRECEF LA o7ch ik Pepton Agar Hiiixk b MLz » €1
Fikk, Czapek Agar ¥&ith (FEBE60%) L DGMiL7ch €05 b IS bhE, FABCHEVTHED
BEGRNRTHB100%FMTRARFT LTS 7 £, Pepton Agar S b FMELIcH €D 5 B 6 Wk,
Czapek Agar il (#E560%) X D ML= €05 BI3EHREGR, Zo#kSIE Aspergillus o b
Qﬁ;&ﬁ‘éf:.o

IIl. AEHEORFIIHNT ZEAOEE

ZHEWE L DS Lz YR HVT, Czapek Agar #i1 (FE10%) A0S (AuEEGT
REFRAHRE 7 ERIC O THEM20% M L7 Czapek Agar iSHih Al L) &L, =



hiiRa ko a2 BiEfc e - HERBRERICSVWT, » CREDHE, RERBORTIZOWT
BERN LA RRROR S E~FETEOLE N THS,

5 = Penicillium BoRFoHTrETOEE

—\‘\‘xa?ﬁﬁ%f 0 5 10 15 20 2 BAERAEWE | ey
f#ERr e No. (%)
Pen. 1 W W b ok Fe = 0~5 P.A.
2 MOM OB 4+ By o= 0~5 P.A.
3 ¥ O+ 4+ & = = 0 P.A.
4 B # O+ % = - 0~5 P.A.
5 B - 0 e - 0 P.A.
6 3 M- B e = 5 AP.
7 ¢ @ #. . G = 0 P.A.
8 B &= %= £ = = 0 P.A.
9 Ht H H + + = 0 P.A.
10 H #® # = F - 5 C.A.
1 B AT ok & wwe o= 0 C.A.
12 ¥ -8 + = - 5 C.A:
13 B A o & ol o 0~5 C.A.
14 H oW OB O+ o - 0~10 C.A.
15 WO O H O+ F - 0~5 C.A
16 e MR o ome = 0~5 C.A.
17 B o, == apl gl = 0~5 CA.
18 + + + * F - 0~10 C.A.
19 WO OH O H o+ - 0~5 C.A.
20 H W8’ 4+ Fo= 5 C.A.
21 H OH O #® O+ F - 0 C.A
22 W oA e B - 0~10 C.A.

§) * P.A.; Pepton Agar it
C.A.; FEEE60% /N Czapek Agar ¥

Penicillium B35 RRoN5 X512, 5 SREENTHSOERIEENOMNEBR Y b BHARE
Cit-THED, #E OBEFRIMEX L AFORELTL, HS06 WHRAEEFLMHIATEY, Al
0% U EOFEMTHRERIFTRICK D, 20%0FEMTHO 7THEERRETLARSh, BL%O0FENTETD
HEoRFIHEEEhTV2,

Aspergillus BT RROIB X 51T, 5 % AEFINTLL Eo21EkEAERMOMNBRE L b RHF
PREFICE-TEY, ¥o4ERIABRLASORTLEL, RELNHE h-BRIEDSHRITV. 10
GREHRMTHBE L ) EFORFIC TV RO LALERISMAEORE, 15%HRMTIRLO 7 Bk
T, 2% RINOMRE Tk R E R REH b5 L 0RFME o llER A RZH b hs,

Fungi Imperfecti (X7 RICRBLIAB X 512, 5 SREHEMTEFTFLNHIATE D, 10%HFENTHN
NEHXIAEZ N, 20%THHO 7TEED, BLEMTREALOEFEVIBHLXILEShTW500EDE
h%,

FRNT X T A% Hinicisu T Aspergitlus B 1 I RHELED, 5 %HEMcsvTh 365
DOAEREOREFIRIEShD ZEXEEL TV 5, EHFRI 2o »HEURCHFes» cndd a4l
OEFTOVTEHRED Lich, LB Wt Cofl 5 %5 v XERICL D ENRELhS, —#hc
Aspergillus B, Penicillium BIZEEEVEFHTRETALO#%{, Fungi Imperfeci ZZhbic



6 % Aspergillus BoRHCHTAETOME

a7 -
%aﬁgpmfﬁfiﬁ? 0 5 10 15 20 2 ﬁﬁ%ﬁfz)‘&m%mwﬁ

Asp. 1 oW W R = 5 P.A.
2 Ho# o oH o+ = - | 5 P.A.
3 WM W o+ F 5~10 P.A.
4 HOOHE o Wom H o+ 5~10 P.A.
5 oW oH o+ oz - 5 P.A.
6 oM o o+ o - 5 P.A.
7 WeoH W o H 5~10 P.A.

8 oW M+ 0~5 P.A.
9 + H O+ o+ F - 5 P.A.
10 oM H o o= = 5~10 PA.
11 oW oH o+ F - 0~10 P.A.
12 oW oH o F - 0~5 | PA.
13 HoH H o+ o - 0~10 P.A.

* 14 + H oM oH oz F 5 C.A-
15 HoOoH M+ o+ - 0~10 (s
16 #Oo# o H o H = - 0~5 g5
*17 £ W oW H o= = 5~10 C.A.
* 14 + H B o F - 5~10 C.A.
* 19 + W@ H o ox = 5~10 C.A&,
20 + H B o+ x 7 5~10 C.A.
21 WO+ o+ o - 5 CA.
22 HomoH o+ x - 5 C.A.
23 H oH H £ F - | o0~ C.A.
* 24 + M oo F - |5 ChA.
25 +H H iy - =z — 5 C.A.
* 26 F o+ o+ 4+ £ 7 5~15 C.A.
* a7 Lo M Hox T 5 C.A.
28 + OH O+ o+ % 7 5 C.A.

BE) * FEME20%UEM Crapek Agar HiaBANHE L.
¥ P.A.; Pepton Agar i
C.A.; Czapek Agar Etih, FBEE60% ¥R
B L ERE O ARSI CREE AL S h A HISRH B,

AABICE\VTUE, Penicillium BI320% BRHEINTHYOEED, BLHEMTRTOBEKRSTORELY
fHIEEh T b, Aspergillus Bt 3\ Cid 20 S RIEHEINTHEFIZIMNE A, 25 % HINT 35 © 17 @k
EEVEEEIRTVEA, $2/5:T< OWRIIAET LRV ilEE 2T LT\ 5, Fungi Imperfecti 1210%
REHRIMCY h EHFREES R, 20%HENTATOREESEEER TR D, DR HEMTIREE AL DR
BEREBREYHESh TV 200 8B bR,

LA EDRFILE 2 oHED 5 I0ERD ot LU-EEEFRL TV, 5 %HNLToBBRETH Y
ORFIZIAIEZ hisvy, Aspergillus &, Penicillium BIIEEBECIEWTREL, = ki Aspergillus
BTt E Oy B#ES % ¢, Fungi Imperfecti i Zh bRz bATERBECRENIEEXIIS
BRI D, EIZ2S% OBEREIC SV Th B EE T2 1 Bl iDLt

o MEIC X 25 » CoRFEHT AT 0BE 2 THiT 52, Pepton Agar Kitik
DrBELT# £ L Czapek Agar 3E#h (FEBE60%) X v MELTc» e aiiEtic oW HEEE R
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# 7 £  Fungi Imperfecti icx{T38E70E%

ﬁjﬁﬁi%‘ 0o 5 10 15 2 25 | BERERE | ey
i3l » ¢ No. [ (%)

Fia } ey g AR el 0~5 P.A.
2 + ¥+ — = -— — 0~5 P.A.
3 + ¥ £ £ = = 0~5 P.A.
4 oW H O x F - 0~5 P.A.
5 W O O+ &k = = 0 P.A.
6 T R SRR S 0 P.A.
7 W OH = F - = 0 P.A.
8 w H O F - = 0 P.A.
9 w oH o+ o - - 0 P.A.
10 + H H O+ = - 5~10 C.A.
11 + W # = T = | 5 C.A:
12 | # @ # = F - | 5 €.
13 [ ® w w + = F | 5~10 C.A.

) * P.A.; Pepton Agar iSih
C.A.; M60% i Czapek Agar 5Fif

AL, Penicillium Rt Czapek Agar ¥5ih (FE@E60%) X b Lic#» CX5 S REEMCRETRS
ZLTVABEEMNES L BEFTohss, 25% BNl b 7@ L @lEkT <) BFE2HEE L
Aspergillus B3\ TR 2 W € @@ % - T b, BiloEisen RET Lhizva,
Czapek Agar i (MBE60%) X b4 Lo i oL Tid iR o Rne MinL iz & diEibic
BHEOTRIeH EAVEEL, FERERMLS~15% tlRE:, RuRECEoLorEdLRL,
Fungi Imperfecti {22\ s T % &, Pepton Agar $iibX b 78 LBk AR CERIMOAME L b
REORIFIL O ASNAE 23, Czapek Agar Kilte (FER§60%) X b 77 LBt Rl X
Y RERIFCRBEAL S D, HEOHEMI DM Lh CRXZOAERETIREA L REIILHE A,
BYMETETHRALAEZIITVS, ThitELTHREDEMY h T LA » CI2205RETHRTIT
kX hy, EEBEE02% THL 1 EBBEFL V20088 d b,

DEoERNLRT, Aspergillus BOEHEOFICHVEEEER LTl 5 & 0 %<, /2 Fungi
Imperfecti ®5icd Ceapek Agar i (FfE60%) X h 7 EL-EHED S bii@VBEEERLTV3
ﬁﬁﬂﬁgb 5-“1’7‘&:

= 3]

WEE L b 2 o2/ L C» SR LEEGHN, » cofifis IV hbos i 5857,
HaoBEcouw TR LKORE2 51,

1) Bk 10gM 0 LY 7= = —BE14~T72, ¥ 7 b - £~ FR§16~20, FEfE10~30T, Czapek
Agar ¥ (HE¥E60%) 2 LT L7 ©#u2, Pepton Agar A MAH L-b oLt <
BHE i,

2) Bi» oz, Aspergillus 3% {, £oft Penicillium &, Fungi Imperfecti HiHE 1
oo

3) KiHGEE» CoRTMCHTIEGOEER, BlEoFMCL i CoRFLRFCTAGEMITHD,
100%%n (553 100 ml (=FEHE 100 g iin) BV THLREFLXHEIETA Z Lk nd o 1oo Penicillium
Biz20~50 % HEMcEVCCRESBFIC £ 0, 10% EMCREART LR TEEAETRZT 6L,
Aspergillus BT 2B @BECREHEFRIFICA D, 100% FNTRERFREOEHRILELEHZEH LN



720 Fungi Imperfecti (X30~50% HmMTREFHFRFCE 58l SV, ARTOERINERECRYE
I E iz,

4) SlEH coRTATIESoRER, fEoRnkonci -RELNHT 2%, » Cofilic
X -T25% (i 100ml AHE 25 Hm) HMTLRELIMIETE kb o7z Penicillium Biz20% 8
ETRHOIIESh2E#EARZToIhEH, BLENTELTORFREILTE LI o1z, Aspergillus B
1220 % Al CRELIALETEZ T, 5% OMERECRE»OREF T3 EREIT{ # 7, Fungi
Imperfecti IX10% AEFEMTRFOIMIL X h Wik H 50, 0% FENTHEHOEHEIHILZH, 25%F
MEsCTREALOBEEIREREILE S hiz,

5 MALCEROSEICI v, SEL-» CoRToAT S, o EIE Capek Agar
e (FERE60%) XD EEL) Co{RERECSVCTLRFIEE I L, W IUFEEESE
DAL MbhEN, ZofE Aspergillus BoEHIZE L BZrbhiz.

6) ME» EoEEANEE, & {EBEERICOVTIE, BT MA@t TH#E TS,

x L

1) ¥R #) (1939) : SRR, 3 (1.

2) $eikEEE - METTHE (1963) : A#i4, (1) 61.

3) % =#t (1962) : New Food Industry, 4 (4) 26.
4) AKMHMi#: (1964) : Food Industry, 7 (8) 108.

5) BRHITTHE - {elERE (1963) : A#i, (1) 33.
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KESFo» MM+ 2HE
FEH FkEo»imowT (2)
Wk TORBAERT L) S5 » 0B BEESE

t B B =B
(BEAE K EEATRS)

Studies on Fungi Isolated from Marine Products
VIII. Fungi isolated from seasoning (2)
On influence of osmotic pressure of fungi isolated from sugar

Teruhiko SATO

In order to investigate whether the growth of fungi isolated from sugar or several kinds of
marine products, is dependent upon sugar or table salt, or upon osmotic pressure of fungi, an
experiment was made.

The results obtained are summarized as follows :

1) The osmotic pressure of the medium may relate closely to the growing of the fungi. The
food additives such as sugar or table salt may not relate to the growing of the fungi.

2) The characteristics of fungi for osmotic pressure are divided into two classes; one is that
which needs the osmotic pressure and the other is anti-osmotic pressure. 13 strains of the former
were isolated from sugar, and almost all the strains were included in Aspergillus sp. 36 strains
including Penicillium sp. and Aspergillus sp. which were anti-osmotic pressure, were also isolated
from sugar.

3) Ranges of concentrations of several chemicals to accelerate the growing of fungi which
need the osmotic pressure, were 30-54% of dextrose, 57-79.8% of saccharose, 5-9.5% of NaCl and
6.7-12.1% KCL

4) Most of the fungi from the Czapek Agar (containing 60% sugar) medium, are those which
need or are anti-osmotic pressure. A few strains of the fungi from Pepton Agar medium are those
of anti-osmotic pressure.

5) The characteristics of fungi isolated from several kinds of marine products on osmotic
pressure almost need or are anti-osmotic pressure. The kinds of the fungi are occupied in a large

portion by Aspergillus sp., other than Penicillium sp. and Fungi Imperfecti were found few.

# L]

EHKERFOMO B0 - He BRI AT T2 4 05 s LUEMRINMIC X 2 B8icon TR
WETR-TWAY, #EPPHCFRET RO » CREROMEBIELET SR EAE L LbhT
WhHe D KR LD SEEL o CRownwTilES, EoBliconTlREmML s, T8
ORZEREOMES LUAEOHREMC L b L TRE L, HinfkominciiuvRERES B IF i s
HENEDBNAOT, ThbIXFEMER, Ak oMECE S FE», o ERC L5288
THEAERHTLLIHCEORFIC S LETHHRE L BELYHAL ST bR T o7 i,



94

ZED CHERERGCRE, £F Lo CeSELLEY, Shbod CcoBBERcoLTLE2mML
#DT, B TLORPEERETS. LE—KITREO—2L L TINLHFO» el HTTS
ZEDN, UL dSAE2bhA0T, BT CLBFRICEFT»CLOME, chbrvREOIbER YT
DNWTHEESEHEHNEMAMED S THREL 2L

R B F =&

. #R2HE

TECEAMERE L Y SEEL Ao E L BREKERMCREE, EF LAV G Lo ER RV, ABed
fo o THBIT SRR M IS (Bllg 107) cBlig@E L, 2rCoERBATERCEEL T EHEE L o
ﬁi:’%tﬁ ¥ L

2. EREH
w1 & Hod Bl E
ST —F 7 [ TR ® S s
B W)i E . — 7 =5 =5 o/a van't HOFF Factor
Dextrose 0 | 60g 180g 300g 420g 540g 1.0
Saccharose 0 114 342 570 798.5 1.0

o #Em/)
A D

| 1/5.52 3/5.52 5/5.52 7/5.52 9/5.52

NaCl 0 | 10.5g 31.6g 52.8g 73.9g8 9g 1.84
KCl 0 185 405 65 95 1215 | 1.84

HATIEREMIZIE, 0.1% @ Pepton # &ir malt ext. Agar #Hiv, 1 #0 L { Dextrose % 0,
1/3, 3/3, 5/3, 7/3, 9/3mol/] Bz % X 51, Saccharose X 0, 1/3, 5/3, 7/3mol/l BEEZ/zB X5
=, NaCl i 0, 1/5.52, 3/5.52, 5/5.52, 7/5.52, 9/5.52mol/] #WEECD X 51z, $XU° KCl 2 0,
3/5.52, 7/5.52, 9/5.52 mol/] #IEIcis B X 5 T BRI AR ST R INL , BBREREE LA, 7ok,
FERHEOREEL, 0 mol BECHAL, ERPEOBEEIZ mol W L FREICHATS2, Zh
LOMBEDBREERXEL L T5 ik, BRYWED mol EBE% van't HOFF Factor® CIRL7-BEIZL, &
EHoRBEYRBR Z Lic—EHEL THERL 7

3. EBmHF =&

FA AR s X O RBREE A ER 9om D+ — L —CiEAL, SEBE X8 R, jiEo
1EEESE L 7o) © 2 1 BESRIERL, 38 THlEREKL, 2rCoERSFHTRECHEL T1 #EH
BELOL, 7 CREOERS IUEFRBC oW TRER L1

]2 B #®# =R
I. ELYOAMAEICKT S Dextrose, NaCl, Saccharose $ L0F KCl 0% 8

1. Dextrose o4

OB X b 4 L 2ot © R iy, EoAdEHNT Dextrose % 0, 1/3, 3/3, 5/3, 7/3, 9/3mol/l i ic
55 CEEMCHENL, » CREOFERS IUCRTREBORTT L THERN LABRIIFE 2RO LS
hThHbe

Wo2Ez LT, G COEBENCFTTARBE, Penicillium Bicdh ->7Ti2, 3/3mol/l PEETK
Mooy CREFRMONBR X ) EEFELBIFICI-THD, 7/3mol/l BETIIHRBX X 9 RFOME



# ERHFICKT S Dextrose DRE

2=

T @R (mol/)|

9/3

7/3

B e o B L o o o = = S

++EFH+ETHELH+ELHETETHHAEHNTES

I HERH I H-H+TEE

+F++EEFHEIIFHET I AETFT

i3l € No.

3/3 5/3

1/3

Sy

—

+E++EETHETIR IS TS

IE++FFFHETFEHTIHIHELIT

b e e = o S = = o o

o R e e e e o L o o o o OB o

FEIFEHFEETEHIIEIFEIESTITIETTIET HHHFE+HHH++TIF
FEEEHTEFTEIEETIFFHEITITIL AL +HAFEHHHHH+HTEE
FEFF+IFTETTFIETTIFHHHF+ TSI TR+ +HHETET T+ E4E
+++++FFE+++EFEFE IR I ++HF L +H I +FEHETTEEE+HH+E
++¢i+++m+i+ﬂ+$+ﬁ___t+i+_+_%_ +EHEEFEET+H+H

maumenooaSDNBREeagod

Pen.

—~umnoroaSONRHIE

E22RNURIKENY

—“NMETweon S SN0

-
1




H ERFRE D NaCl o

3=

9/5.52

H+HEELT H+d+ HEH++HA+FE++

H+EF+FFEEHETFIE+TEIETHHFES+E+

HY HEHHUHE HHEEE

5/5.52 ‘ 7/5.52

+i+FEE+ I FAEH A HA A ET A+

T NI L = LE

HH-HEH+HHHHESE

+E+FEEFHEFE A EE 4+

s S e o e e e gt S Sl e mms sl R

3/5.52

TEATEEFETFE bbb EE

sl - S e - = o e e aim £ o g e e = oL

+HHE+++HE+ELE

+HHEFTEFE+T

1/5.52

FE+FEF++E+FEF 4+ HEEF+

TH+d+ddE+ IR FF IR F A A

g o B = s e s LR

0

o o = D i o e = o S (L e o

FHHH++HE+FHF++F T+ L HERF L+ 0

e ms e o = L

——_ #® E mol)

fftad » £ No.

—aumtnoroaS RN HnYoaoTa

Pen,

~amwner-eonZRHRRREEERRINSIESRE

—“NmTno~oaS TN

i
[
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ThEHEN2EEZTHOIER, TOBECHELTLARSOBEKRIASBFLEFEZTRL TV 5, 93
mol/] |EZHVTHEBE L 0FETh2@ERNIL, X406 @k EDOND, OFERITREDH
ez REORFLAZEA ALY, ZOBRECHWTHUNBRE : AEECRFRELRL TV
3. Aspergillus Bic B\ T, 2B -LO#K» €12 Dextrose illic L Y BESRFTL), B
EoMn:cRHEIFLLBEFeh? 2 S BHEhE, Thb0d CIXKFEND IV ILEREDIE
HTroRFIRROKRVA, BHXLTLTRRT, X220 Penicillium @D # € LRI T@AERLT
WA 3/3mol/1~9/3mol/l WECE - TRHF O RF/cEkiL, Asp. No. 3, No. 4, No. 7, No. 10, No.
14, No. 17, No. 18, No. 19, No. 20, No. 24, No. 26, No. 27, No. 28 » 13 FH#H®HHh 5, Fungi
Imperfecti Tit, Dextrose FiNickh REQORIFLEDLNS L 0RMST, BDOZ30EHEL 3/3mol/l
B E~5/3mol/l WEELL ETRESMHE RT3,

2. NaCl o@

oS L b EEL 2-fEt R Ay, EAESMIT NaCl % 0, 1/5.52, 3/5.52, 5/5.52, 7/5.52, 9/5.52
mol/l |EAZIL D X SICERRECIRML, » CREOHES IURFRED RTCOW TBREHN L ISR
ITEIRDELENTHS,

#3Fc XU, Penicillium BT12 NaCl Finic X b A8 & L TREFcE Lo, 540
BREFEDH XS Abh, RERECIM I 32EHRIIPEL, 1. 0BG LA LERA EDHLLS,
Aspergillus Bizis\Ti2, HmBEOHMME KCREFORFCL3EHIS{EDHLA, ZofMAiz 1.
@ Dextrose O EoBE LU-HET, MBERIVERBSE HEBETCIORTRELATV ), BHEL
THFBTH 5. 3/5.52mol/1~9/5.52 mol/| J|EECH » THEDBIFrHtkiX, Asp. No. 3, No. 4, No.
7. No. 8, No. 10, No. 11, No. 12, No. 13, No. 14, No. 17, No. 18, No. 19, No. 20, No. 23, No. 24,
No. 25, No. 26, No. 27, No. 28 0 19##ki2»5h 5, Fungi Imperfecti (2, NaCl Hinc X h EHOR
FEBdLRE LD, WST, fLo2olkit 3/5.52~9/5.52mol/l BECRFEI I EhTL 2, =
DT kiE, BE 1. © Dextrose OB & LFE UHEMTH S,

3. Saccharose ¥ 10" KCl o8

THEL b S BEL 2855 €0 Dextrose % 17¢ NaCl o@E¥EH LA&R, WE0RBRECIREH
AMEHEh T AERRES IUCESoBB AR L EESh50T, ThbOBKRLZIR 7498z
WTRBRIEH L 2. Saccharose (33N 0, 1/3, 5/3, 7/3mol/l BEEIZ/e S L 5 i BEEACIRML ,
KCl i ¥AksEc 0, 3/5.52, 5/5.52, 7/5.52, 9/5.52mol/l BEEIC/c 3 X 5 i BREACEML THR Y &
CIBREDOHE, RARBORELYEERN L RN IFH5EDLEDITHS,

(1) Saccharose DEE

EaFmm riud, Penicillium BOEEHRDE 1L 5/3mol/]l BE-H-THBE ) BFARFEEY
ARLTW3A, 7/3mol/l BECRMEBX L b RiEFABZFREBOLOREHLAT, ATFRFUMNEBRL
FEEORFRELXTL THD, TotobTH» 0l RELMHI N T3, Aspergillus BOFKH
iZ, Dextrose 3 LT* NaCl oS & LA, HinoMns HicRT1AFch), SEECRETORTF
7 # B Dextrose LA UMHINTH %,

Fungi Imperfecti i3 5/3mol/l {BET Dextrose OB LT+ LA, BELREEFELRLTL
A7, 7/3mol/] WETHBRE X Y RIFcIEHEY L T 28bkE, Dextrose N4 L Rich 1L D
Babbhich ot

2 KCl o

go5Fe X, Penicillium BoOEEL 3/5.52~9/5.52mol/] MEFIZH - THRFIREN NaCl o
LELHELTRFCEEYS S Bbh3, Aspergillus Bl 3/5.52~9/5.52mol/l B EE-TRA £ Dt
HERBHELRERRL, 1, 208K 3/5.52mol/l CRFEFLRAGS, HEoMns Rz BiFicR
FEmALT\%, Fungi Imperfecti OBE#kix 1 ##k (F.1. No. 4) BT, fhomkiz 3/5.52mol/l~
9/5.52mol/l |ECTHBE X ) REMSRELRELRL T 5,



®4® HCREICHTS Saccharose O

# [ (mol/])
- 0 1/3 5/3 7/3
f#3A e No.
|
Pen. 4 + - + +
5 + , < HE 5
6 +H H H a
7 + + H 4
8 + -+ ++ +
9 +r | #H H =
10 + ' 4 H +
11 + + i +
12 + +H # +
14 1 + +H +
15 + - ++ -
16 + - - -
17 4 + | H +
18 4 | + + 3
19 H +H 1 +
20 & H - -
21 +H ‘ H H -
22 o ) o 1 +H i
Asp. 1 + ' + H .
2 + ‘ + H +
3 + + 1 H
4 + -+ Ht #
5 + + + +
6 + + + +
 f + + HH it
8 +H HHit Hr f:
9 + + + +
10 + =+ it Hit
1 + + + +
12 ok H H ko
13 + 4 H +
14 - - il #
15 + + + +
16 +H i # +
17 = e fit , it
18 - ES + ! +
19 = - H it
20 T + 4+ +H
22 - - +H +
23 + + L + »
24 = - H it
& # + H -
26 - - - +
27 = - H 1
28 = = +H T
F.I. 4 +H H [ H | -
11 = + | e ' +
12 + | - +H +
13 = | +H ] = -

I ZEAENGICRE, £FLLHECHTS NaCl ORE
SR AMAREMRICRYE:, £F LY CXTELBEY L2, Chbos EictiT3 NaCl ofE%

BHLE, BBr ez, =/ S AMKTE 6 it
dAFFILAEGR 3 n
w27 BB ABIREG 3 n
5 IWkL AKNE 2

7 ) ABE 1 n
1 7 < A B G 13 n



5% HURFHOATE KC of#

|

# FEE (mol/l)
e g 0 3/5.52 5/5.52 7/5.52 ' 9/5.52
ft3l» € No. TS

Pen. 4 + i + + | -
5 ++ H tH Ht | L)

6 + H H tH I H

7 + + + + +

8 + + + + |-

9 + H H #H 1

10 + H + + H
11 + + +H + +H
12 +H H# H Ht i

14 - +H +e e -

15 + + + + 4

17 + +H 4 + 1y

19 H H H Ht e

20 H Ll Ht ++ +H
21 + +H T I +H

22 + + $ + £y
Asp. 1 3 +H + ++ H
2 - + H 1 H

3 = H Ht H H

4 + HHt 1 <ht it

5 + 4 + - +

6 + ++ -+ +H H

7 + H tH tH H

8 Ht it 1 H## Hit

9 = ++ +H 4 ++

10 + HH 4 #H H

11 4 +t H 4 +

12 + 141 H #H H

13 + H 1 Ht H

14 - E H i 1

15 + i - - 44

16 +H H#t 1H H H
17 =5 = H H H

18 - - + + t

19 - E= ++ Ht t

20 - + H +H H

22 + + Eas +H <+

23 - H H = -+

24 - = F it it it

25 | + Ly i H H

26 i = + + +

27 - e 1 it i

28 - + + < H

H Ht H H

e +H + -

+H +H +H +H

i it e e

H+H I

I. 20 NaCl oo L R, EAEH#c NaCl # 0, 1/5.52, 3/5.52, 5/5.52, 7/5.52, 9/5.52
mol/l W7 B L ScimmL, FiofRs cxflu T ERE0HE, RERBORETCOLTHER
AMUERRIIE6RDLED ThHb,

geR LhuL, =V Bk TRciEo 6 B, 5EHE NaCl ofnc & b BREFRRIFICT
b, 9/5.52mol/l WEEC KT RIFLRERERRL, o 1 HHaiimiosine pobsT,
HBEEAREOEFTELRL TS, 47 TBBMc e 3 kT, 2 ##kit NaCl oz & b BF
HRIFTED, 20550 1 HHiz 3/5.52mol/l WEL FomBATERORBEZALAT, Thllto
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W6® AHEAEUSCRELEYCORFICHTS NaCl oS

T (mol/]) P I . )
M 0 il/a.sz}afs.szls.5.5217/5.52:9/;;.52 EEMuUSES | » ED@EE*
1 ’ + | £ | B | W M | # | =SSaaPEERTR F.L
2 o H [ mom | owm " Asp
3 [ = | F | B | H | | o " [ w
1 = | F K| H | " Lo
5 ‘ + + + + + = " E.L
6 + ++ +H + +H +H " Asp.
7 H Ht o+ + & A >r T HBHS Muc.
8 + | H | H B H " . Pen.
9 - = = j + | H H " Asp.
10 Mo H |+ | 2| kT ARENERS Pen.
11 H | H | H |+ x| F " F.L
12 -t H ! H H + + " "
13 [ = | = ([ H | # [ # | # | 27@%KEK Asp.
14 - = | +H #H 4t 4 " "
15 - + | + o oY MO "
657 + | H | | W | W 4 BERENS "
658 + + e Ht 1H 4 " "
659 1t it Hitt Hit #H H " i 2
660 Folo+ oo | f | ow | om " Asp.
661 + = + + + + " Pen
662 it F - - - - " F.I
663 + #+ HH Hit it it " Asp.
664 + +H H 1t + + " Pen.
665 H H H o H +H " Asp.
666 o | B | # | | B | " Pen.
667 = % +H # Ht # " Asp
668 - — “ H#H H#t # " "
669 - ¥ + H Ht H# " "

£t) * Pen.; Penicillium B Asp.; Aspergillus B Muc.; Mucor & F.1.; Fungi Imperfecti

BEETREREIRIFICo T 5,

+2 7 BE < AMmRSic R0 38R, 3/5.52mol/l T 1§k, 5/5.52mol/l TX bz 1 EkE, 7/5.52
mol/l BEET 3 WL bRFTHVIEH I ATRCE > T3, 2 78k ABRC 4D 2 B, EBRnox
MBIX s X O 1/5.52mol/l WEEIC - TREFIRESLhT, NaCl HEmfkoMns RcRE REFC/- T
Bo vV L AMMCHELED 1 Bk, SENOMBRTREL Riv, NaCl FinEoiine bt ftw
ERIFCE > T B, 14 ABRICREDI3HED 55, 8 EfkitEy A% xRL, 9/5.52mol/l Ol
B TREFERALZRL TG54, £ofio 1 BRiERNOMEK T, FLRFLEFERLTS
iZd b bF, 1/5.52mol/l BEC RV THEFR D INE = h, 3/5.52mol/| BECRERIHIEEAT
WA, OB NaCl fifnic X > T RFRBIEMLZVb0 L, RLEHFOS > T 2ERIENR
BHhb,

IHhHEOZ Ehb, FRMEROESICIE, #HUVHEEOCERIF{RLh, T h b o BEOEEIL
Aspergillus Bp'% <, Poa~T Penicillium &, Fungi Imperfecti (1 EBEZHohEH, K#FD
Fungi Imperfecti {x NaCl iz X b Z2Hixil#, H32HEShTW3,
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* ®

LLEDRREZ D ws 2 HEL ) o0 E» CioXT 3R, SIUVAHOEECo LW ToRRENC
B L, TOBSEERHCOLWTERTIIRT RO L) TH D, FBEEES IUHBERERD » KiE2
W, FHER—EADOEELEHEL, ThiiEfs LRy coBEERE W THHLI,

bbb, FEREEES X UHBEED Ci, FRBICHGCERERC, BB X CERYENL,
ML oW L A A i L, dBE Ry CoRTRELRIVLY, HEVRRELTLILF
BTHY, EMERECETLIFCRG L ARKORFIREBTH S, KoM ke, —EOR
BECELICELRARBORFICAD » CRFBBEROH €L Lic, T, EHD5 - EBOR
Mzxy, JEMOMBR L EORFRENELL, i, BELTLRLRLEIEED, H5V 11D
HREOFMCERAFAFLEDONDA, —EORBECHURFRENMETL, HBELELLVGRF
BELRT ) CRRBEERO N €L L

ETRICLVAB L, Penicillium BOEHRTRA FHEBEEO» CLEHLA, DK OltkiZE
FEEICFHS LD LEH LT, Aspergillus BOBRTHSGCTRBOBEKIIFBEERO» € LEDLA,
FIREDIGE { AHBEEED » £ T, BY HOFKIZBEICH, »72. Fungi Imperfecti izdh - TiZ, 13
WHeR, FBEERO A 1 EE, B3EER0» CRIERT, Lo 9 EEREBEECE o,

BREL D MLy coRFOL T, ElS IURER S, RSV EL S L5565 5,
ERHIFERES b0, REBBEC I3l 2L TR L. TOER, EnhHOEERD
T DBFEA RS, HIchR LB BEO A E SHlFEA S DO TRV 2L HEEShD.

FAB TN, Lk > TEMC EMELEN L B EoRBELHEE L 288, £3F- MY 3, fib
POFEC L > THBEEOE R L, BEEOREEZFEATHHAHFELL LT B, KEBRITEL
THERIMOM IZdvb b, IFUEmT#ED, EHoMEC L Y54, REREOT LY D
HLORET bR, TOL ) HERBHOBERC W THEMEL B LT, b ripibildd:
LTWAHBI LT B bOThrHINEHEBEZ R,

WREX D ML 7oh COBEERC X 0 HFTRS E

BB » & 13188 (4, Aspergillus Ji 128#k, Fungi Imperfecti 1 ##k)

MHBEEED H &o-36EH: (7, Penicillium |8 18#iFk, Aspergiilus |8 157§k, Fungi Imperfecti
3

OB BEEIZI 2 e 1478k (19, Penicillium & 4 ¥, Aspergillus B 1#¥k, Fungi
Imperfecti 9 [§#E)

TH5,

TREX D FMEL Ay CoMBRIc L VBEFRY AL L, FREFRLEDbh B AR, BALY
Aspergillus |&T, H¥pic Fungi Imperfecti | @il bhnt:, MEBEENLEDhE» YR,
Penicillium B X 0 Aspergillus Bp % <, Fai &% %, Fungi Imperfecti 12, H 302 3 Wik

5% ¢ o
FREEED» € L Bbh sk, RERECHDTRES I UERLSCREL TR,
Dextrose 30~54%
Saccharose 57~79.8%
NaCl 5~9.5%
Kcl 6.7~12.1%
TH5e

¥, WHABMNCRBEERO» Citon TR E
HFBBEMDH e Pepton Agar Egpo0 74 & 3 bk
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BB
ﬁ*

A A AR AAAARLDODLOOOLOLDODODD AVARAASAAAAMAALDLDDLOODLDLDLDLDLOLOLDO ANAARRAARAMRARARLDDQD

BT & BELYIELL CDBREER

il
OB
ﬁ ¥ EEmesoEsEEEEREEEEEEEEE BERLEEEEEEEELEELLRLEEELERIE: B SRR e
® e
m- . E B
m % | | ] EEEEEEEEE | BEEEEEEEE EBERLEEREELEEELEELIIE: | BERERIEE: | | B | |EEk
L ,
.m % | | | ECEEEEREER | EEEEEREEDE BELLEBLEEBLERELE Rk | BEkEERe || 1B |Eesl
g s
2
FN.W _% BERESEEEEEEREREEREBESEE BERLEEBLER L EEERBEERRLEREELELLE: B EEmEREmsED
&
9| o w
=] =8
m nw ERRREEEEEEEERBEEEEEEEEE BB EEL BB ER E BB R L IR e e IR e e IR i,
Y| o
A
W S \
= [ E
% [B] |anvnor0e2n nIRenBoQMY canv o 20 SEARTNSERAIINRIRENE ~anrnon 0o SEN

Pen.
F. L

#38% £ No.

C.A.; 0% iR Czapek Agar 3%

* P.A.; Pepton Agar JZih,

i)
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------ Czapek Agar Kifh (JE4E60%) 2D OSEE» - 3 HER
THbo

CORRIZX B L, Czapek Agar ¥t (BEMG0%) THEHTEL-HEL£TH, FBEFRO LR
Boiv, Thebd, TOMBEEOB I ELBDLNI, *i-, Pepton Agar bk b 3L n €
DHBicd, FEBEEED? £ 3EE, MBEEED» CITHEREAED bR T 5,

FERKERKZI D TELIH COBBETELRL L, H8HOLEY THD,

8 x AHAKEHRCRELLY COBEER

B2 = K %
&l i % REHECH § i &
=V Ah B %S 6 5 1 0
FAF L AHG 3 2 0 1
27 AR ABMES 3 0 0 3
2 SR AMER 2 2 0 0
* v ) 4 AMNG 1 1 0 0
14 # £ A M & 13 8 4 i

Tiobb, FEKERMCRE, £FLH COREBRERZ, S{RFBEEEo s LB DLA, WB
EBEEDH € B IUBBECHE G Ci2dinyv,. AHAENSEO 5L, FRREORV-HWRCRE, £7
Lich €k, RALEBEEED? €, $5-RMBEEEO» CLBbID, Zhbon O
Aspergillus B#% <, YT Penicillium |&T, Fungi Imperfecti ®% €aibicd, WL b 2HELE
» EOFBEERE, SIVEBEETEO» CoBBLEBLL-AETHE T LARLR:,

E 0]

B o7y C R IULMAERNR L hFE LIz » €tk s €L LT, BEFERCOWTHEHL, F
BEEWO S € LHBEESED» A GE LI, £, Chbos CoRFLHIETHDRELBELE
MEmzkoliiEi.

) BDEIVFELAHER» CORTCHLTEEL5 2501, BoBEBENEELHFEY S,
HEmHEOERICH ¥ HEE Vv X 5iIcBbhs,

2) WREXbMLI» CcoBAERE, FREEED» C13EE, WEEEED » C36EkEE RS,

3) AL OB, FEBEEED » €T Aspergillus Bh\FhA £ T, % 0ft Fungi Imperfecti
1 EEED LM, HBEEED H €13 Penicillium &, Aspergillus B#'% <, Fungi Imperfecti (4
br s P

4) HFBEREEO» cLBbhiMkoRFRECHD CMES & Ul %, Dextrose 30 ~54%,
Saccharose 57~79.8%, NaCl 5~9.5%, KCl 6.7~12.1% T 5,

5) WHIEMBIIC RAFBEE S XURHSAEERED » €1, Czapek Agar ¥ (FERE60%HIN) X0
FRELTcH £23% 0, Pepton Agar Bt Y 7L A €D 5 5Itd, ThoFHIVEHEEE RO
ey Babbhd, KL, Czapek Agar B (FEEE60% M) L FE L YD 5bicd, BEE
DT H ERFEB BRI,

6) AMEKEMRLIFTELY COBEEMER, FRALTFEEEED, THBEERDH S HDL
hize Thboh CoMBIL Aspergillus W% ¢, P\ T Penicillium [T, Fungi Imperfecti @
Eixplenofc, COBMIZEDEL D FE LIS CLUERTHS,
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1) {EfEME (1964) : £Higs, (3). 82.
2) {CBERRES - BE{THE (1964) : Ay, (2), 79.
3) HF @ (1937) : WEEEE, EEFHET.

4) 4% WwW-H F (19549 : Mk, 28, 570.
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Studies on Fungi Isolated from Marine Products
IX. The influence of removal of oxygen on the growth
of fungi isolated from sugar and smoked squid

Yukio OKUDA

It is well known that the growth of fungi is inhibited by the removal of oxygen or under the
existence of nitrogen gas or carbonic acid gas.

Bat, it is not seldom that fungi are found growing on the marine products in a vacuumed
package or under the existence of nitrogen gas or carbonic acid gas.

In the present paper, the difference of the growth of fungi on media in sealed condition and
under the removal of oxygen in the presence of glucose and enzyme or pyrogallic acid and caustic
soda were examined to compare with the media in normal condition.

The results obtained are summarized as follows :

1) The growth of test fungi on media sealed tightly was slower than that in normal condition,
and the colour of spore was faded.

2) At the removal of exygen in the presence of glucose and enzyme, the growth of test fungi
was slower than that on media sealed tightly.

3) At the removal of oxygen in the presence of pyrogallic acid and caustic soda, the growth
of most of test fungi were inhibited for three weeks.

4) It is conjectured that the difference of growth of test fungi in the presence of enzyme and
pyrogallic acid depends on their ability to remove oxygen.

5) At the removal of oxygen in the presence of pyrogallic acid and caustic soda, the growth
of Aspergillus sp. was found abundantly as compared with Penicillium sp. and Fungi imperfecti.

6) Great difference was not found between the growth of fungi isolated from sugar and that
of fungi isolated from smoked squid.
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