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Masayoshi HATA* and Yasutsugu YOKOHAMA**: Photosynthesis-tem-
perature relotionships in seaweeds and their seasonal changes
in the colder region of Japan.***
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Fig. 1. Annual changes of the sea-water temperature near Omoto,
measured by the Iwate Prefectural Fisheries Experimental
Station.
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Department of Biology, Faculty of Science, Niigata University, Niigata, 950-21 Japan
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Shimoda Marine Biological Station, Faculty of Sclence, Tokyo Kyoiku Umverslty Shimoda,
Shizuoka, 415 Japan.
=+ THREBHRFTER No. 208

Bull. Jap. Soc. Phycol., 24: 1-7, 1976.
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Fig. 2. Photosynthesis-temperature relationships
seasonally measured for a green alga, Ulva
pertusa, under illumination of 20,000 lux.
Mean values of repeated three measurements

_ are plotted. M denotes middle intertidal
zone where the materials were growing.
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Fig. 3. Photosyntesis-temperature relationships seasonally measured for brown
algae. S denotes subtidal zone where the materials were growing.
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Fig. 4. Photosynthesis-temperature relationships seasonally measured for red aglae.

Notations are the same as in Fig. 2 and Fig. 3.
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Fig. 5. Photosynthesis-temperature curves in winter materials of green, brown and red algae.
M.=Monostoma grevillei; Ul.=Ulva pertusa; E.=Enteromorpha linza; Het.= Heterochord-

aria abietina; C. s.=Colp ia si ; C. b.=Colp ia bullosa; P.=Petalonia fascia;
L.=Laminaria sp.; A.=Alaria crassifolia; Un.=Undaria pinnatifida; Hiz.= Hizikia fusifo-
rmis; Gel.=Gelidium it; D.= D, ia japonica; Gl.=Gloiopeltis furcata; Ch. y.=Cho-

ndrus yendoi; R.=Rhodymenia palmata; Ch. c.=Chondria crassicaulis.
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Summary

Photosynthesis-temperature relationships were studied for three species of
the Chlorophyta, eight of the Phaeophyta and six of the Rhodophyta at Omoto
which was located in the colder region of Japan. Their characters revealed in
this study were compared with those of seaweeds at Shimoda in the temperate
region, where the sea-water temperature was higher by about 5°C than that at
Omoto through the year.

The optimum temperature for photosynthesis was higher than the sea-water
temperature by the degree less than 5°C in summer but by about 10°C or more
in the other seasons.

Investigations were carried out most extensively in winter. When the results
for the different species were compared with one another, it was recognizable
that the green algae were generally more heat-resistable whereas the brown algae
were more heat-susceptible. ‘This tendency was similar to those observed
in the winter materials at Shimoda. The optimum temperatures for photosyn-
thesis in the materials at Omoto were, however, generally lower than those at
Shimoda. The difference in the optimum temperature between a material at
Omoto and that at Shimoda of the same species was generally from 2°C to 4°
C. The difference between Monostroma grevillei, a boreal species, at Omoto
and M. nitidum at Shimoda was, however, as large as 10°C.

The boreal species including most of brown algae examined, a green alga,
Monostroma grevillei, and red algae, Chondrus yendoi and Rhodymenia palmata,

were extremely heat-susceptible.

3l B X &

1) Yokonama, Y. (1971) Photosynthesis-temperature relationships in several
benthic marine algae. Proc. 7th Intern. Seaweed Symp.: 286-291.
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P. M. SIVALINGAM*, M. W. R. N. DE SiLva*, K. RAJAGOPALAN* and
K. Nisizawa**: Comparative studies on the content of UV-absorbing
substance 334 of marine algae from the tropical zone (Malaysian waters)

It is well known that radiant solar energy showered on the tropical climatic
zone of the world is much higher than that on the temperate climatic zone.
Hence, the UV-absorbing substance 334 of marine algae, whose physiological
roles have been proposed by SivaLiNGaMm et al.l™# to serve as a feed-back ener-
gy carrier of UV.-irradiation to the chlorophylls in the form of a filtering effect
and also as a photophosphorylation enhancing factor at the irradiation of wave-
lengths in the vicinity of 334 nm, could be expected to be higher in the con-
tent in marine algae of the tropical zone than those of the temperate zone.
Against this assumption, however, investigations on 2 species of the Cyanophyta,
9 species of the Rhodophyta, 5 species of the Phaeophyta and 3 species of the
Chlorophyta from Malaysian waters showed much lower contents of this sub-
stance than those from the temparate Japanese waters. In this. paper, the re-
sults of this investigation and some discussion on it will be presented.

Materials and Methods

Algae employed for this study were harvested mostly from 0.5 to 1m in depth
at Batu Ferringgi, Sungai Dua and Batu Maung shores of Penang Island, West
Malaysia, in the season between February and April, 1975. The sea water tem-
perature was around 28°C. After careful elimination of the microscopic epi-

phytes and other contaminating material, the algal thalli were homogenized in

* School of Biological Sciences, Universiti Sains Malaysia, Minden, Pulau Pinang, Malaysia.

** Department of Fisheries, College of Agriculture and Veterinary Medicine, Nihon University,
Setagaya, Tokyo, 154 Japan.

BAKRERMESFAESHE (154 FRBEBSETEIT B34ELT)
Bull. Jap. Soc. Phycol., 24: 8-12, March 1976.
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80% aqueous ethanol in a mortar and centrifuged at 4,000 x g for 20min. The
supernatant was analyzed for the UV.absorbing substance 334 using an auto-
matic Beckman ACTA III spectrophotometer, as had been made in the pre-
vious paperi~®, Concurrently, the length and width of the experimental algal
thalli were recorded. The results so obtained were compared with those for the
temperate Japanese algae which had been reported by Sivalingam et al.®.

Results and Discussion

The contents of the UV.absorbing substance 334 in the marine algae from
tropical Malaysian waters are given in Table 1. It is clear that the contents of
this substance in 2 species of the Cyanophyta were 0.98 and 1.08 as the optical
density per 100mg wet weight of each thallus, those in 9 species of the Rhodo-
phyta were between 0.2 and 2.82, and those in 5 species -of the Phaeophyta
fluctuated between 0.25 and 0.92. In contrast, the values reported for Japanese
algae were 8.14, 2.02 to 12.0 and 0.87 to 2.49 in the Cyanophyta, Rhodophyta
and Phaeophyta, respeétively, under the comparable experimental conditions.
The optical densities for 3 species of the tropical Chlorophyta were between
0.13 and 0.42 while those for 7 species at the temperate zone fluctuated from
0.18 to 2.05. Thus, the contents of the UV-absorbing substance 334 in all spe-
cies of marine algae from the tropical zone were found in general to be far
smaller than those for the temperate zone. Due to scantiness of the species of
the Phaeophyta and the Chlorophyta from the low tidal levels of the tropical
Malaysian shores, however, no comparative studies could be made at this region.

In view of the above comparison of the contents of UV.absorbing substance
334 between marine algae from tropical and those from temperate zones, it be-
come clear that contrary to the first expection its contents were generally
much lower in Malaysia than those in Japan. The fact may possibly due to a
high turbidity of the waters throughout the year around Penang Island which
is attributed to a high degree of sediments and a high phyto- and zoo-plankton
population in this area. For example, an ordinary transparency of the rough
waters surrounding Penang Island has been measured to be 2 to 2.5 feets by
the Sacchi’s disk method. These factors may effectively réduce the solar radi-
ant energy as well as the natural UV-irradiation available for the marine algae.
There is a possibility that the element tin which occurs in relative abundance

around the coastal water of Penang Island would cause a deleterious effect on

—9 —
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Table 1 Content of the UV-absorbing substance 334 in marine algae from

tropical Malaysian waters

v Os?s%%' Size
N(I;z;r)na ::gi;v}ftt (L(cm) x W(cm))

CYANOPHYTA
Species growing at high tidal level
Lyngbya sp. 330 0.98 —
Oscillatoria sp. 330 1.08 —
RHoDOPHYTA
Species growing at high tidal level
Gracilaria sp. 329 0.81 8-—9; 0.4
Species growing at intermediate tidal level
Jania sp. 331 0.30 3; 0.6—0.7
Acanthophora specifera (VAHL) BOERGS. 325 0.44 3—5; 0.25
Gracilaria sp. 323 1.20 8—9; 1-1.5
Laurencia sp. 3256—330 0.2 2-—3;0.5
Laurencia sp. 333 0.36 3—8; 0.5
Gelidiopsis sp. 316 2.82 1.5—2.5; 0.3—0.5
Gracilaria sp. 331 1.98 4.5; 1.5
Species growing at low tidal level
Laurencia sp. 328 0.18 4-—5; 1—-1.5
PHAEOPHYTA
Species growing at high tidal level
Chnoospora minima (HERING) PAPENFUSSs (?) 331 0.92 2-3; 0.7
Species growing at intermediate tidal level
Dictyota bartayresii LAMOUROUX 331 0.54 6—8;0.3
Sargassum sp. 325 0.25 15; 3
Sphacelaria furcigera KuiTzING 321 0.90 1.5—1.7; 0.1
Padina sp. 316 0.28 8—9; 6—7
CHLOROPHYTA
Species growing at high tidal level
Enteromorpha flexuosa (WULFEN) J. AGARDH 332 0.42 2-—-2.5; 0.3
Species growing .at intermediate tidal level
Valoniopsis pachynema (MARTENS) BoErGs. 331 0.22 1.5; 0.5
Cladophora sp. 330 0.13 3.5—4; 0.6
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the general algal biochemical tasks. The factor like the latter cannot really be
ignored, although it is under study how high concentration of the tin in sea
water affects the algal metabolism, particularly on the physiological function of
the UV-absorbing substance 334.

It is very striking on the other hand that the marine algae studied in the
present work were extremely small size even with the mature plants (Table 1)
as compared with the related species recorded by SEcawa® and CHIHARA?T in
Japan. Further, they were limited in the number of species available in Penang
Island. If at all this is related to the content of tin in sea water, it should be

a serious problem for algal growth in this tropical zone.
Abstract

A general survey of the content of the UV-absorbing substance 334 was car-
ried out on the marine algae including 2 species of the Cyanophyta, 9 species
of the Rhodophyta, 5 species of the Phaeophyta and 3 species of the Chloro-
phyta which were harvested from the tropical Malaysian sea waters. It was
found that their contents were conspicuously lower than those of the related
species from the temperate waters of Japan. This result might be due to some
disturbance in penetration of light into sea water as a consequence of much
sediments and a high population of plankton or due to the possible effects of

the tin on the algal metabolism.
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DEFEREZZOMMKOWAEEIC L VREL, HHO THER TRAL KR0S L
HBHREL o TOEFRIT, THICZKL TEAEFEO L OO 1/3—1/10 2B E 5
ofte ThIE, KBBHFTINVE—DB <L — THREORE L ZEEOBETH-
Jeo TOEALLT, ZOWBRICRIT BKDOEHE (Sacchi MIRET 2-25 74— 1)
DENZ LRHAFT UERBECLELOND Z LI b OBEMERD 5 b D & HEH
Shize

T Rk B BERLSOBESH, DERYRER, BR - HIAEIEE—BOXAR
BEEHT,

ARESFIRAE - BR (/L) R0oboosthss BEOLEW BB, 4
BN EBRTIIHENRESI TR E h E DTV B,

SRR, MREES 1931 Fmk L bhi, BAEFOETOMBEYHLEL
LT, XOBOEMAYNZBE LI, HWRC L h R SBEENMAREBEALL S
DETHRE A SEL TV,

JGR - IR0 T, BIRSSRETEROEE, B% KEIENE LToEE
DIERARIZEN, SHE, FHERIEESEME 7 2 A BHORBCOX ThEhBE Y
BT, BARRRERFL 26 HES 70 ¢ 2 3 VENEERC AEBCEET S
CEERBNL, BERFEL LTOBETAE, P EHTTW 5,

DED X b eAkdiciy, BEREOERLan, ALK 3EELERDS S D4
FE, ThORBIET2XBAURRL T Blcd, BRECIMEFOMBLLS S, &
BHIRODREA I > TEES Y SR EESE, RESE 2 UORELRR
EHEERT BRE T, AR D

—12 —
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kB HE: BD bR (B TS o VEFD- DWT

Hideo MIKAMI* : On Cryptopleura membranacea Y AMADA
(Rhodophyceae, Delesseriaceae) from Japan

YAMADAD ZAJNREZITOME (AFRIELE) i T, B7v 2y Crypto-
pleura membranacea Z¥fEL L Tkl 7z #® holotype ([ZMUFfaTATH Y,
R LR IR S T 5 (SAP 15293, 1933424 A$R), k3 type locality DI
SR BABOEN L L TiE, EE0MBRY ZHETHIM « KRH (Secawa & I-
CHIKI?) RUTIEBKFITRRE (FH) ALroREShTUABEE RV, JEHIT
197448 4 A3, THERAFRTFT 7 iHic B\ TARBOSERMEE R O 3 A3 F R oFTH1T
PR AR ) ORERIT 5 & & SHIR O THEORKE, A0 L BEEAWEOE-
PIEOEHHNREBBL I LA TELOTRICHEL 2V,

Sz DT s BEOIIFIZ DTk YAMADAY DFFE#HONELTAA E—EL T
V3, ELBEEREIZESRFECOVTOLOTH Y, THIZEHTAEELN

wgBl;ﬁww»

4o

Fig. 1. Cryptopleura membranacea
A. Tetrasporic plant from Ohara, Chiba Pref.
B. Female plant from Ohara, Chiba Pref.

Tt tRic oW TR B &, Romiz—BEL K (Fig. 1, A-B), {FRFOEGIAE
BRLTWaA, MRSl TekE R TBa0RENRED bhic. i BHEHEH

* FLELARZE (062 FLERTTELPICAER 243-2).
Sapporo University, Sapporo-Nishioka, 062 Japan.

Bull Jap. Soc. Phycol., 24: 13-19, March 1976.
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MR EECED 5h 35, BRHEIRIZTELEV,.
ERRIZDOWT: Figs. 2-56 3FBEOBL FERAETFT. 1L, Sl 5K

30 pm D

Figs. 2-6. Cr leura b

2-5. Apices of young thallus-segments.
6. Apex enlarged showing marginal segmentation.
1-2...segments; a...apical cell.

MR (@) BRLH, F1UFOMBRREEREEEbILARSLEERET 2, Fig.
6 IXRRERPEA LTI BT 3EORIEREEZTT. ZOBAOTERE () bilic
HyHEhs,
T rHNFIZovT: Figs. 8-13 3EMO S v V7 RAEBRERLEZLDOTH 3,

KT v INVF BB OFhA L SR ROFE LICBIEL T4 S, Fig. 8 13
ADHIRE (cc) X VAU RBLMR (pc) ORMICE 1 RO MMM (ste, me) RAE L 722
L &RY, Fig. 9 081, FLMMK (pe) REREHKFMM (s0) & b VHL i
MG (cbme) LIz 2 HE Mk RfiZRL T3, 53¢ Fig. 10 T, &1 kb
HERHINL (ste'me) IXEDEE THBOIRMLT, & V= LRI SRE D,

HIVET B LHIRE (cby) L pVE= o initial cell (chi) iz 285 s i L
BRTo Fig 11 TRRANVKET VEORENEIZHEA T cby, chy, cby R cp D4 =
ML 18- 7e T L BIRT e X—FHiIZ B THE L RPUERMM (steyme) & HAR= Lk
L ORRIALEL T, 52RO HFERMAG (steome) BEL, Livd Ehidisaase)

— 14 —
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Fig. 7-14. Cryptopleura membranacea
7. Habit showing frond with cystocarps.
8-13. Stages in development of procarps.
14. Transverse section of a cystocarp.
aux...auxiliary cell; ca...carposporangium; cby, cbz, cbs...first, second, and
third cells of carpogonial branch, respectively; cbi...initial cell of carpo-
gonial branch; cbme...mother cell of carpogonium; cc...central cell; cp...
carpogonium; cy...cystocarp; fu...fusion cell; gon...gonimoblast; pc...perice-
ntral cell; sc...supporting cell; stej, stcg...first and second groups of sterile
cells, respectively; stcyme, stcamc...mother cells of first and second groups
of sterile cells, respectively.

OFEFICE Y HE 2T L2 HRL TV 3, Fig. 12 1385 1 kRIS 2 F5ENT
— 15 —
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85 LRI (stey) & 72> B R BD T L TR { T ORI S O SHE
HMObOLBbhE. —F, 2 RPMEBHEI MO E E Th 5. Fig. 13 oful,
SHERORHE H 505 LEITH 5, Hb, XM (sc) XBHIA (aux) %4y H
L. s B0 =% 75 % MK (gon) A&EhIc—BERL TV 5. —F,
% LR (stey it Fig. 12 LACRIBOE 2 TH 525, 5 2 WhRMALE
D THEIEREL T2 alrolkeZ LERT (step)s ‘

ERicowT: Fig. U BI@RRICEL L L 25 3 BROBME X T, 2/
7 VEER (Delesserioideae) iz fifiic % bh 50 65 MAEMO BHIER MBED b h
Bve RIEF (ca) BEL=FET TR (gon) DEMICEAEN 1 2 FOWREN B,
BRIERREEL, SOWHE LEEORIMIS ET3ERNLR SN,

WA TFEIC DT L A ATFERABA OFRICE - T, XIZBIMT 5/ A E

Figs. 15-17. Cryptopleura membranacea
15. Part of a plant with tetrasporangial sori.
16. Tetrasporangial rudiment attached to inner cortex.
17. Surface view of part of tetrasporangial sorus.
r..rudiment of tetrasporangia; t...tetrasporangium;
ts...tetrasporangial sorus.

IZRk&Eh 3 (Fig. 15), Fig. 16 &i&bﬁéﬁfﬁizﬁ&j% tettésprangial rudiment o
REETFT. Wb, ThIRBONEE V£33, Fig. 17 ihkokEmHic L 2H5H
FEOFEETRY, - - - -

— 16 —
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% ®

FRBIzY->TH bR 7 VAT DERIT, YAMADAD |z X D type specimen L
L THREShMESRTHE (SAP 15293) 2&Ed 2 @EICEES, Libticik
BAETH ofcBic, £0RBIITINIBHBBOERIZE YEVSHIZERATY: %, T
DIECEFIZL Y 7 VAV L L TRES NI TERKFEIIECITHAT, &
ZOEERIZOWTIE, BRELL 5 icghicBET 2THMR () 245, EALER
BEHLARSHERZHAY 3. LoLPREROESVSELIC N T, KREIRIAE
EicElv#z bh 3 (Fig. 6), $£->T KYLIN® 3 Cryptopleura lacerata (% A 7°F&)
DEERIZ OV THRICIEHL GBI IS IEARL Ty 3 2 L83 ErD bhic, LHLE
SRNBOEE (B 7L 2RY) OFERIOVTIE, B1HHicRT 3NESBOEFEELH
IO LD BETIRIEBEL AL o/te KR I VAT O u AN RERER
KyLin® o#iggic k3 C. lacerata (%4 7H) DEhLHBL TH 5 LEL VWHEH
BObh3, BILHEDS v AN FHEC OV TORBREFIET 5L RO L 527850

1) FeAVFR1IEOINVES U (42l VE5) & 2HoRERRE 2D
2 Y72,

(2) % 1 KPR (steyme) IX3HFICEND 2 2 e HFEh 3,

8) %52 WML (steome) (XRRLIBNICIZI—RICATET, fE- THRMMED X

¥Th5, LAL,

(4) %2 RhMERERIAE (steome) IRRFEHRICR>T2 2k HFEhBBETH D,

&T, ThicB#EL T Cryptopleura BLiXHICGERBRICHZLALNS Acro-
sorium acrospermum R\ T, 1 RPEDHIMT—RICZHELETOSBE1TD
v b &h (PAPENFUsSS®), —F Hymenena BO ¥ A 7% T3 H. venosa (LINNE)
KRrAUSS D7 B BV ST T WAGNER®D 11, % 1 kKR U 2 kipieBHIfGiz EhEh
SENENC LEFOREIL T2 aPoLhk), 20#E4 o EMESIED LN L
WML TV B, o T Cryptopleura BDFEIL, Acrosorium Ft Hymenena O &0
2/ L < TIED THIED 5MEERL TV 3LV 2 5. KIZHEASIETED origin iz
BIL Tix, Cryptopleura lacerata (5 A 7H) L A7 v 2x¥ C. membranacea L
Bt BRZERRS bh b, Blb, Kyun® 2k 3 C. lacerata (54 7H) OHE,
VIS T EII B OMIALE V&L, T Fic cortical cell X YAEFZLL T3,
—%, A (W7 VRY) KBTI, EEORB/CEBMY, ThiZTTREOH
WL VeV HERDB, BIH, BEEZTOLZS, AlMRE VETIHREOFRIZOV
THRBERDEEILE>TWB, 8T, Kyuinh? & Cryptopleura Fw—Fnhiz
Acrosorium [&% iz Hymenena, Cryptopleura, Botryoglossum, Rhodoseris KU
Gonimophyllum D& 6 BEEEL fzo 0 5 bFLEYHE TS 5 Gonimophyllum JBE

— 17 —



18 B OB $u% F15 WMOSLE3A

B 5 BERICRKANT 250MEL LT, BIIMSRTFED origin FLicZ05
FRBIZESAZE o LAL, ZOBEERL T, ThOOEREHAPCEILES
RZ2BERHETH D0 YE I Mo Tk, BEic WAGNER® FD{hiz X 518iEicd
HBLOERERNET L Z5Th 5. o TS Cryptopleura 5 Vv —7 1B
LTV BT RTOMEFIZ-VT, HSRFEOMEL D, ERRARVSr IV E
@#ﬁko%%—%%&inmme,_oaw—fwﬁﬁkkﬁéﬁﬁow&ééﬁm
ZFhEEbRVEER o

Ky IBEAESOHEER2F SN EARMERECcEHAEERELICHEREERT 5.

Summary

The apical segmentation and the reproductive organs in Cryptopleura
membranacea YAMADA were observed on the basis of specimens from Ohara,
Chiba Prefecture.

1) The obliquely jointed apical cell is present. Apical growth cuts off seg-
ments alternately on two sides.

2) The procarps are borne scattered on both surfaces of the blades. With re.
gard to the procarp development, the present species is most closely related
to Cryptopleura lacerata, the type species: (1) procarps consist of a four-
celled carpogonial branch and two groups of sterile cells, and (2) prior to
fertilization, the mother cell of the first sterile group has divided once,
whereas the second group consists of the mother cell only.

3) The carposporangia are horne terminally on the gonimoblast branches.

4) The tetrasporangia are borne in linear sori along margins of upper seg-
ments, or on proliferous outgrowths from the margins of segments.

5) The tetrasporangial rudiments are cut off from the inner cortical cells.

5 B X m

1) Yawmapa, Y. (1935) Notes on Some Japan. Alg. VI. Sci. Pap. Inst. Alg.
Res., Hokkaido Imp. Univ., 1: 27-35.

2) SEecawa, S. and IcHiki, M. (1959) A List of Seaweeds in the vicinity of the
Aizu Marine Biological Station of Kumamoto University. Kumamoto Jour.
Sci. Ser. B, 2: 103-112.

3) EHiF W (1975 FERMMRA. i, 23: 81-83.
4) Kyuin, H. (1924) Studien tiber die Delesseriaceen. Lunds Univ. Arsskrift. N.F.

— 18 —
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Avd. 2: 1-111.

5) Parenruss, G. F. (1939) The development of the reproductive organs in
Acrosorium acrospermum. Botaniska Notiser: 11-20.

6) WaGNER, F. S. (1954) Contribution to the morphology of Delesseriaceae.
Univ. Calif. Publ. Bot. 27: 279-345.

7) Kvyuin. H. (1956) Die Gattungen der Rhodophyceen. CWK Gleerups Forlag,
Lund: 1-673.

EEABEH
FENHE: ST TITE TR %43 Mitsuo CHIHARA: Note on algae
cast up ashore at Choshi, Chiba Pref. (An addition)

E&icAdE 23 (4), p- 157 T, ST TR L EBHEOBREITHT CRRICRE
L7zZ LEBEL N, FEREHCET, WARKKL» O REOHIBIRE Wiz
7eo WiARER - P A aAFuZit: RBHESICESL REHREE, Bitey 16
(2), 19744127, |3z & 5 &, FARILREIRETICS 5 KA FEF EEERTR UHE
UREASET, FHIVAI Fe0BELYARE2E 70 BEL ELITHT THE
LicbDZ L Ths, BkboT Lic, BEFEAHIX 197446 A4HL 19ARET,
ZHITEASEF T D DR DEAZ B 7 B20H LiEv. Bei, FEEE, MRS, MO
FEEEALHEN TS L, Thbr—EoR—MThELZbDLBbhs, Bz, &
BOYARE/ERCIIPSEEHEO ANV RV BEEL TV LDZ L THENR,
ShFOEARIZ D Z DEIBERIZ OV T,

— 19 —
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ABREH* « BERERT™: 935/ FTOBERERBEORERII
HEDSE & RBRMIEDOIBIZDOWT

Takeo OHMORI* and Shizuko MIYAZAKI*: An analysis of
embryogeny in Sargassum thunbergii 11
On the segmentation of embryo and the formation of rhizoid cell.

YT/ ADREFEEIOVTIE, BEY BT TRBEL T3, s FTSBOR
RAEICHEIBEEOHMROBMET L MIC L 2BFEED 5L, HRYY RETFOHRELL
TV RIEEEL, EHEO—A, RFEFFRIZICT, VI 5 A0ZTHRINCKIT S
ARD 7RO BRIZIE, RNA - BAARBBERL T3 L 2RE Lz, A%
TIRIDFIERHHELL T, BB LUBORBEEDEMLE RNA - BHARKL 0BEEEH
LRICTZEMT, HERAEAVIEREIT- DT, 2OBRERET 5,

HHBLURE

AT, 19744 6 A22H i MLUREFHR/IcB - TRESAZY IS 24
(Sargassum thunbergii) % F\~jc, 174514, MEHEOBREER L ABABTTHEL .
6 A24B i I S hic D CAT SRR 1T o 7o SHEIIOEHRIZIIER 60 mm D
NIV e —VERV, —D0V v —VITIIREINOME LTV B4R E 3 ~ 4 A
NTRV I, BEREEIIEEEK, actinomycin D #/k¥EHE (7.9 1075 mole)** 33 kOt
puromycin #E/k¥EHE (2.1x 1074 mole)*** =% F\>, FIWIKIT/NEIY ¥ — L iz 7 ml
FoAhbhz, B#Ek=R (23.3°C) TffoT,

B E R

1. WiBMKPizRBIT 39EDFE

"V T A ORBKREREINCIZ, SEOKAEET D, THEI0~16MET, Sh
CEELd o7 THILBLERL, $—SHBESERSATINZ LT O 2 Mgz 5
bivs, ZH%H0~21REMRE L cEHic, TEHOMIE,» LEREEATIYHEh 3, &
Biz, Bl A LRI ML, S—osca LREICESBIZL VHETIShT2

* BFREHAZ (703 MIUTEH: 2180)
Sanyo-Gakuen Junior College, Hirai, Okayama, 703 Japan.

*k  7.9% 1075 mole=100 pg/ml.
*¥% 2.1 1074 mole=100 pg/ml.

Bull. Jap. Soc. Phycol.,, 24: 20-24, March 1976,

—_20 —
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S53h3, TEETTRBEEET 3RICIE, IROEMITMES S D L tic, RIBHE
M 51k SADRBARHMTHT X Hickh 5, ZHAORRBIC BT 2BIE T, 84.4%D
LORRBEE T LI, BYDIS.6%DbDITRSHEIILEL NS,

2. YEOERERPEICHIT S actinomycin D 33 X U8 puromycin D8

BB THELZYVI NS ) ADOYMEZHRS, 6, 9, 12, 158 X I8DERE
FicE Y HL T, actinomycin D #g/k¥A8% % 7213 puromycin ¥ik¥EHRICH L THE%S
Biidico RRAOBBBICBEL T, ZO#RE Table 1, 2 iR Lz,

i) Actinomycin D ¥z & 3 408

TR 3 ~128: 0, WiEHAKP TEEL-D LIz actinomycin D B{IFICH LIZBA
243, SR — A RO TIRIBHIAE G190 T2, 2 h U B0oRE RS L
Polc, TDTEND, E—FHEOHR L RIRMISOE Y HL DIz LELZRNA
DERIZ, THEEIHBUARIZBERETLTV3EELbR3,

Table 1. Effect of actinomycin D on the development of embryos

in Sargassum thunbergii.

@ & total
numberj 2 | P

Sea Water (SW) “ .8 09 09 928 361000
75

number| 16 39 0 0 20
SheSW=ALD Tl 21 520 0.0 00 267 1000

. number(| | 2 5l 0 0 23 86
6hr SW=~ALD = T 4 o 59.3 00 0.0 26.7[100.0

N number| 1 2 37 0 0 24 73
Ghr SW —Act.D % ] 164 507 00 0.0 329 100.0

8 35 0 0 30 73
1.0 479 0.0 0.0 41.1)100.0

number| 1 | 30 3 0 33 T
I5hr SW—AD ™,/ 143 390 39 0.0 429 ]100.0

number]| 8 10 55 0 12 85
IBhrSW~AID ") 94 (18 647 0.0 141 100.0

12hr SW-=AtD "%

* Abnormal embryos

— 21 —
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RRE%15~ 180, YK TIEHEL % actinomycin D JLEEIT- 72 b D Tid, iR
MIRZED Y L DBBE X Y —ORENHEA T, SEOHHIEMASNELSiins, L
b, THUEOREDOETIZR SN ol 15RRIEKCTHEEL B ABIRIZBEL
72 b DTIX, PIROEEIHMIT I b0 3.9% ThH o7, 18Kk THEERL 2
bOTIE, 64.7%LEL ML Tze TOT L b, PEEHEMAT 3D BER
RNAZ, ZHEZIREED 18RI H T TARSh T3 L Bbh s,

—%, BRE%H b—ERE (3 ~18%M) actinomycin D ¥eigrh TR L%, W
BEEAKICRUZEAIE, B—0FEOA-bDRE Rbhkd ol

ii) Puromycin ¥§¥kic X 2 4LHE

ks 3 ~ GRFE], ROBWAK THEEL Db, puromycin JFIKICH L THEEHET -
BAIIL, SRINIEREL i olce L USIER IR, MIBEKTHELLD
DT, 18.4%D b D CE—SEEOHREELN, BYDDDOIRRBRENEETH-
Tro ZAE12F5RI#4IC puromycin LR 1T 5 7B AITIX, FOEIAA332.8%ic E THEM

Table 2. Effect of puromycin on the development of embryos

in Sargassum thunbergii.

(. ()
2 |

D) total

number 4 [
SeaWaler (SW) % .8 09 09 92.8 36| 100.0

number]| O 0 0 0 0 -0
hroW->Re "7l 00 00 00 00 00| 00
BhrSW—Re "l S0 00t

% 0.0- 0.0 0.0 0.0 0.0 0.0

_p. humber| 25 Q 0 0 2 27
hrSW=Re. " "1 926 00 00 00 74]100.0

o tumber| 31 21 0 0 4 56
2hr SW=Be "0 554 375 00 00 7.0 1000

- number| 29 4| 0 0 8 78
ISheSW=Re "7l 372 526 00 00 10.3] 1000

- number| 19 39 2 0 L 71
BhrSW=Rr. ™71 Jcs 549 28 00 155]100.0

* Abnormal embryos
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L, 15REMRICABL 7o B-EiciE, 61.8%Ic £ THMLz, ZhbDSREZ Il ED
RBEZRET, RIBREOSEICE 72 b Dk o, F—NEERZTRT 57D
DELRBHER, THE MBS EILERENTVELELOND, E120F
FITEBHEK TR L2 b0 T, RBMKAEE D H LSRiX, R4IFD37.5%ThH >
7ro BEE1E, WBUEATIS~18REREHR L -1, puromycin LR 4T - AT,
ZhEI52.6% BIUE4.9% Tholre ZhHDHEITZ I EDORELRERP-
Tro 18EERIME/K CHERL 72 b DT, SBOFEHIMS S BEEH 2.8% Tikd 328
BEIh, ThbnZ kb, RMAEL Y HL 00 BRRIIRH% IRMER
BLI-BICAREShIED, SHZISHNE CICIZERTLTWSZ L8b2 3. SIE
FEEMDT 5 dDOBHESRIY, SHEISHME,I GBS TV 3 EMRELD
h3,

% 3

AERIZEY, UILT ) AOBEINZBY TIRE—HEIBEDOIER S X TR D
oLz, 2hicEE5ET3RNADAHBASETSH Y, ZhbDORNARZTHE%3
BE CRARERBIERT T LV OBERE LR, KEBRIZX, VI T /A0OZHEI
IZBFBRED THRILL E—RBBETRO-DICLERRNAR, SZHiD» LZH%Z
2EME CIARENB I LEGEL TV 5, HIBEIEAE) D HE hictic, SR
BRES STV, Thic b RNADSRAESELTE Y, 2O RNAEIRHEE
FYHT2dORNASRE Y ¥ - LiBAT, THZISRMED 5188 HIC 2 T
BREATV B L BRERS N,

EHIE—HEBEOTERE, {RARM O 519 H LB L THREDEROMSDOEBEIC
b, FREROBHEOARBLETH ST LBH LR o720 F—PBERRD 72
DICKHEABAEL, SHE6EHERBLABIZARENTVW 3T LBERS NI,
KD TIEE S S 2 E /ot 5[] puromycin EIRICIFEBL 721, WiBMAKIZH
LB 2 THREIT- R, SHINCRT 2EaRLL g—AtlmRIcET 2B ED
ARE, SEE%2EBE» LT CRBBIATVLHAEL T3, ThbDERBRRER
BAb¥ELBL, VL5 AOTHBOE—SEERRICLERBATE, ZHE
2 R B RIc bl o TRREN TV 2 L EX BN D,

ARSI D L 0 7= DBARDOERIZ, & LBRTRE% 9 ~158MIciTHhh,
YREOEREMANT 5 DOBEEADSRIE, &5ITBN TRHERISHEME,LLHEES
TP HER SR,

Summary
Fertilized eggs of Sargassum thunbergii were transferred from sea water to

— 923 —
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the sea water solution containing 7.9 X 1075 mole actinomycin D or sea water solu
tion containing 2.1 X 1074 mole puromycin at various developmental stages. From
the observation at 40 hours after fertilization, the following phenomena were
observed.

1. RNA syntheses required for the formation of the first segmentation wall
and of the rhizoid cell are completed by 3 hours after fertilization.

2. RNA required for further divisions of the embryo is synthesized at 15 to
18 hours after fertilization.

3. Protein required for the formation of the first segmentation wall begins
to be synthesized from 2 hours after fertilization.

4. Protein required for the formation of the rhizoid cell is synthesized at 9
to 15 hours after fertilization, and protein for further divisions of the embryo

begins to be synthesized from 18 hours after fertilization.

3 B x #&

1) TaHara, M. (1929) Rhizoid formation in the embryo of Turbinaria(?)
Sfusiformis YENDO and Sargassum thunbergii O’KunTzE. Sci. Rep. Tohoku
Imp. Univ., Biol., 4: 1-6.

2) Nakazawa, S. (1951) Invalid stratification to the egg polarity in Coccophora
and Sargassum. Sci. Rep. Tohoku Univ., Biol., 19: 73-78.

3) Nakazawa, S. (1955) Staining embryos of Sargassum confusum AG., a brown
alga. Bull. Mar. Biol. Stat. Asamushi Tohoku Univ., 7: 147-151.

4) Nakazawa, S. (1959) General mechanism of the polarity determination in
some fucoid eggs. Naturw. Berlin, 9: 333-334.

5) RZEH (1975) U I b J /A OBERBEMBOMIT L. BRIPOKEELIc oV T,
WiE, 23: 93-98.
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BRLE*: BREEL2AVEFIR2OBEEMBEOTKICDOWNTH*

Mitsuo KAJIMURA*: On swaamer production in Caulerpa peltata
var. peltata from the Oki Islands, Shimane Prefecture

% 75 3% #(Caulerpa peltata LAMOUROUX var. peltata) ™ O R ¥z B 5 5 BARE 723
BRI FEFBRABEBEOK S\ THEZITAY, B>V THR
EBOTIIRRET 5.

FREET 510 D iR L B2 b - 2o BG4 E R E IR LR
HHOBEERT 2,

Fig. 1. Caulerpa peltata var. peltata.
A fresh mature specimen collected from Koike, thz Oki Islands, Shimane

Prefecture, on September 10, 1975.

HH#HEFE

FFENT 19754 9 A10 B iz RIS B /M A O KEER 20m 2 HEREL 2L 0T, &

By IE, THAYIVFUROCES FICEEL Thize BEL IBART N TRER
HTH Y, ETEERBOROE S ROEZRZAER 1-2mm KU 0.3-0.8mm, FRE

* ERkS A FALIT I R A R BT (685 BMRVLIREEERE MMAT K FINIEFF R A)o
Marine Biological Station, Shimane University, Kamo, Saigo, Oki-gun, 685 Japan.

** EIRAETEILEE SBRPTRE No. 5.
Bull. Jap. Soc. Phycol., 24: 25-28, March 1976.
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DEZRIZL5-5mm, REFOERRTE SZFHFR 0.5-1mmF R 6-12em T, {RARD
BEREEVESIZERER 20-500pm KO 1-10mm Tdh D, GRIEHREETH -7z 4
AT 9 A1I0H 226 9 A25HEDISHR, WEREEKEZ#HIZL 7L AV T T AF
v 7REZ I RIZBWT, Kl 23°C, AEENEEE A7 400lux OMEEGERAT T
FENTH, BREIES L o7ze 22T A25HLIRIZARKUIRI 2 2hEh24°C
KOt 1800lux &L CHH#L 720 SOLMT TR, 9 A20FEEHRINITEE RSN
o7, 104 1 HiC i3 a0z £ B33l 72,

TEEMALOTLAERBIEITIE, T ORUHATI RS & fgfisto e cHL TE o h
ToEEAMAE D HEL 7223, Zh S IEERREMT TH - T, BRICIZENTD 7,

BRRUVEZ

B ORI OB SLZERER O BRI 13RI 08 BRI BRI & S 25
DOFHVEDFED Bhize

mm

0.5 mm

—_———

Figs. 2-5. Caulerpa peltata var. peltata.
2. A papilla formed on a peltate assimilatory branch. 3. A papilla
with a mass of discharged swarmers on its upper outer surface. 4.
Part of a mature frond with papillae on a pelta and patches consist-
ing of swarmers shown by darkening. 5. Typical shape of papillae.
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WM PRI — B E BT 50 K& &3/ 3X1.5pm 5Kk 10xX50um
2222 THE VOERBA bR, KREIHrLEEMIEE 2FHRKATZ LiX
HETH oo TOZ LIBEMEDFHOBHIFEENIZL DO THRARTH 570
EERTFAVIIORTS ) AV EV T, HEHEORIICL T, HHOEBTRE
ETI3EERFESI, FEITEOL S RHERFEELLLBbh3, Thbd
DT Lhd, FEOEEMMIRMEBF THEHLEL OIS, BB, ERRAFII
EERORAV,

X Figs. 2-5 [T R&EhB3 X 5 ICBROLDBLVHR, IZIZTTS /I NV FPO
ZFRANE ST, FOEBIBENThELOLDLRbNi, HHEOERE RIRV
KEHEEOE XX, FhEH100-160 #m,0.5-1mmKE K1 pmT, BETH S, KHER

Fig. 6. Swarmers of Caulerpa peltata var. peltata, showing variations in shape and
size, taken out from a mature rhizome on October 1, 1975.

BT A RAEREIS ED b hab ol AT, BHEERHHELZVRT C
scalpelliformis var. denticulata® LRV, REERICXEHENE£ Rohky
BT C. prolifera YRIzB L% %0
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Summary

In this paper are reported the results of my observations on the reproduc-
tion of Caulerpa peltata Lamouroux var. peltata. Materials used were collect-
ed from a depth of 20m off Koike in the Oki Islands (36° 09’ N. L., 133° 16
E. L)).

Papillae are formed on the peltate assimilatory branches and the rhizomes.
They become up to 1mm in length. Of these most are simple and cylind-
rical, but some bear constriction at the base. The swarmers show considerable
variation in size, but no clear cut distinction can be made between and among
the swarmers as to whether they are anisogamous. The motionless swarmers
taken out by cutting the outer membrane open with needle points prior to their
discharge effectively provided us with easier observation of their morphology.

51 B X #
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BHE—*: PLEVORHABICDNT

Eiichi NISHIDE*: Udtilization of algin

1) LIz
STANFORDE HBWEMHT L Y “TAXUE” EFHRAL TLSE, M1k, Tom, 7V
FUTHRIBFERARER L, #cB) 3EREERIIHEEL T, 10,000~20,000 ton
LEDLRTW3, ERAERZT AV, 4AXVR, 75X, BEX, /Vyx—, V
HET, i, TAV N, /XY RRBELRRENR (T2 Y H0OHE, BEED
Macrocystis pyrifera, £ XY 20$4, A2y b5 KD Laminaria cloustoni {*
Ascophyllum nodosum) ERKTHEIPHEL TV 3,

EEBOKRBSETVEVET )Y ATERE B BEERLLT <0
BEARICACLRATYV3, TOM, TVXLVBTVE=UAL, #IT A, AVVT A
OEEHE, X, BBELLTTAX VB vV Y S Y a— vz 27 VEL REICE
EEhTv3Y, kB, ThboPHiI—Kic “TAXLEFHThTY 5,

IDTNE L TEDEBIMMORREIFIECHE L AR, AERMOET, —&
SEOMRLIMNC, 2 ESZAROBRZLEL Lic, B, 7TV UBOHMMEE
DEHABEARD, L DELDR-IARVEARESh O H 50T, TOARKICSOCT,
ETFh TR,
2) TL¥ELDOELHEERUVRR

TVE L DEEEBRCARO—HERT L, Table 1. DY TH 2,
3) TL¥>OFA

TAEVRERRO L iz, BHTEHEEEROUE, ARVBOOLA TV, T
NMEVTRIUTESEVEV I BRI, 0%, BOBSTFHRTLRA
EhBLONRED 1N, BRICWY, TAXYOBREMENFETE 5 ARSHARE
hosdH 5,

EafigE~ofA

S, ERBAROBERERIIBRAROREL L 250T, EHEAROFIRASES
SERTVER, aparflshizv. TOBEBIBENSSRKT, BEORKEAL,
AIRIZH DD TH 5o

ThEBRT 3DIRERENION, EHERAARREHAEEZACT, BE
* BAAZORESE (154 WASHELARTE 3-34-1)

College of Agriculture & Veterinary Medicine, Nihon University, Setagaya, Tokyo, 154 Japan.
" Bull. Jap. Soc. Phycol., 24: 29-37, March 1976.
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Table 1. Some Uses of Alginates ®,

Main Property Used

Use

Special reason for use

Thickening power.

Controlling the viscosity of food
products, e.g. sauces and syrups.

Thickening cosmetic creams and
lotions.

Thickening liquid detergents and
shampoos.

Thickening textile printing pastes,

Thickening rubber and synthetic
latices and some adhesives.

Thickening water for fire fighting.

Alginates are edible.
Harmless on skin.
Foam is stabilised.

Easily washed out; spe-
cial advantages with cer-
tain dyes. ’

Penetration into fabrics

‘and paper is controlled.

Non corrosive.

General colloidal
properties.

Stabilizing ice cream.

Stabilizing water ices.
Suspending solids in fruit drinks.

Stabilising edible emulsions, e.g.
salad dressings.

Stabilising imitation cream.

Preventing liquid separation in
toothpaste.

Suspending solids
glazes.

in ceramic
Stabilising emulsion paints.

Suspending mica for wallpaper
printing.

Improving flow properties of
welding electrode fluxes.
Flocculating solids in water treat-
ment and suger processing.

Creaming rubber latex.

Checks phase separation.

Checks dripping.

Gives quick whipping.

Gives green strength.

Can be formulated to give
water insoluble film.

Gives uniform deposition
on paper.

‘Cgeamed latex is stabilis
e

Gel formation.

Milk desserts.
Table jellies.
Animal foods.
Confectionery jellies.

Semi-solid pharmaceutical and
cosmetic preparations.

Dental impression materials.

Jellies can be made in the
cold and are heat stable.

Can be used in the cold.
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Main Property Used Use Special reason for use

Forma?on of films Binding pharmaceutical tablets. Disintegration wetting.
on surfaces - .
(including binding. Oil impermeable barrier creams

for protecting the skin.

Textile warp sizing. Easily washed out.
Surface size and coating addi- Controls penetration of oily
itve for paper. substances.

?riming coat for porous sur- Controls penetration.

aces.

Anti-stick and mould release.

Temporary binders for sinter- Easily destroyed on firing.
ed products.

Formation of films Sausage casings. Edible and hygienic.
and fibres. Calcium algiuate yarn Easily dissolved.
(temporary threads).
Calcium-sodium fibres. Halemostatic and absorb-
able.

Base exchange and Analytical separations.
formation of spe-

cial salts. Purification of bases.

Salts of physiologically active Medical uses.
bases.

IERE P IR HHL TRE S TRES Q3 EABMETD 5.

ZOFETREShINUSIE—LBEL L TEOR3R, HAEBEcEALRAY
DELL, Soh3NBIRAT, BRAORERHMIBEL TS, LikdoT, &
DR T, BTk, REORT, EHEARLARICAV3Z LR TERVARR
Bdbd, THHDORAEMHEL, BL, BEOEVRRELZMIcES D, TIFLD
FIARZ SBELTL 30 TH . L OEMBHEREL T3, TOREHER
LTHE 5,

BB, RESY 3AEEA, AR, FEEES, ARBERIUTAVF VBT b
VY ADOAREERML, Bl vy AKEHERMT 5 LBAEY— FiBbh5,
ZOH— REQETS L, MIRER, BWHSREICHH, ERERT. WIS BERS
FRBIIRET 3 EABESS OB T LEFRL K,

ZOEHBHENCTH~OEERMEX 5~60 HRE % TH52, EABRMNIZXVEL
LBBLE5,

BEBMEOFBIZSEOREROFAEERLTV3L I TH 5,

HEROBARKNH ~OFIA
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A& DRI, BEICE bR ->T, TXVE—FLL TOBHILERTRER
bDTH B, T, RFABEVLEAMICEY, TOREYLEPFBEL R TE k. B
EPPHIBRA L CORBEHERA v v F I A TH B Blf, TVFVICHEER R
VFU LMEIROS BT EBBD LN, FRIZTNVE L OIS L IcBERE DB
k5 Th3B,

43, Hauc &9 37 NVE L DA 4 VBRI ST, BeBRMLIEE, BTV
X¥rhowrxu /g, FSve BOFEERE, k (Sr/Ca) Loffizit, Fig. 1 @
wohadkoic

V77

k (Sr/Ca)
w
1
.
%
1

1 1 1 | 1 | 1 1 1
100 80 60 40 20 0
Percentage of guluronic acid
0 2 40 60 80 100

Percentage of mannuronic acid

Fig. 1. Selectivity coefficients of algal samples as a function of
the uronic acid composition of the alginate®).

Wtko Sr/Ca Z7 Ve YBOZVE, BeBEABD SN, X herF Yy At
SHTMEDO KNG, SV v L BRADEEROK/NCERSNA TV Z & & o iz,
TREHER b v o F U AORIEBHEIZ ST B T VXL OFRIZ, 0%, £ 0PN
filabh? , BPHERED S, BROKIAGETEOBELRAL LT TED
o MEEBRPIZEOFBRDHE VY, Fve UBEEROE S OB, FRiLkE
FEH T3,
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Hesp 49 3 Manucol SS/LD (' /Vu VEEER, 71% OTVELETF MY T A
(4% Y, Alginate Industries Ltd., fil)) 10g % 7¥#k & L TARAL, 20437&iz &Sr
ERATZEE, hP9 SSt BRESHR (St RADR) ITH~T Y BERTERV

¢ &7_]:\'1/ T3,

Photopeak c.p.m. per #c. strontium-85

administered

Fig. 2. Body retention of strontium.®)

10°

without sodium alginate

103 -
A with sodium alginate
A
10? T T
0 10 20 30

Time after administration(days)

X, SuTToN® EEAIRHT (2.8 W) o ¢St R4Fcmix CHRAT S L &, Ma.
nucol SS/LD (' /vwu VETEEEH 71%), Oligouronide (/' Vv wu VBEER 97%) #*
L B0 RE2FTH T3 (Table 2. Kyt Table 3.)

Table 2. Content of strontium-87m in the plasma of three

subjects, 2 hr after an oral dose®.

Per cent dose/1.

k

Subjects
EH. G.H. AS.
Control 0.584 0.573 0.480
Manucol SS/LD 0.198 0.315 0. 106
Oligouronide 0.088 0.094 0.079
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Table 3. Content of strontium-87m in the urine after

an oral dose®.

\ Per cent dose in 7 hr urine.
Diet ~~___ Subjects

EH GH. AS.
Control 1.21 1.35 0.88
Manucol SS/LD 0.273 0.548 0.118
Oligouronide 0.123 0.190 0.119

MHPRECRBOKAMER b v v F o 7 ADO L VTERBAEOG LS Iz TRINESH
RERRTLOTH-T, 3A (EH, GH, AS.) LLFEELMHMNROD -/ H
Bbh b &L ICHEENS Ve VB b5 Oligouronide & FvicifA, #DOEhEM
EHLZ LMY B,

TDXHIZ, TVELOBREHER b v s AMBIFIRBSAKTLEREOBH 2 &
REZ DI, %% Tl o ERMmilo bz TRImHRAR o S5 o
2L, FiE, BIER, $tFA A v OfFE, RS OBE, hoRIunglik & o6t E%h
BE, MECERRBEMLBSBENDS 5, fMhizLTh, 2w rF U AOHEREME
T NF v OIS & BRO B 5 BT RERREC.

HILEREEH~OFA

NEBRDFEEIX “BA” ThHd, 20 “BA° OBfErbEhsied, AEL
“BA” BROLDICBEROFERBEEIT- T 5. FREOHATBROFEIEHHR
L ZORBRRENEI L Ko TV Bo BAMCEVERAIZ BHTR O XSS
wEafTiebh, OFUEORAREIND RPN, EEFEKR, XBRBEERT
BBREHZHLEDNS,

Z DR DOERSIHER Y U AT, 2ORMIBREATH 5. B Y U o
HEMBED TKREL, FOKKIIKET 2 LRV VARERLTLE S, 22T,
BB SV U A OY—RBEIKE NS B TAX VB L v Y a -V RTV
PHCOh, BRELHBERAY T ABBEAIELATYV 3, 1©

TR TNVE v DGEIEROFIRIZIE M 5,

BEXEHE L TOFA v

RLFKED A2VRBE, W LMBICHEIAEBIZ LNTES, ZOKEK
NI E SR TREZITVEB ST 3,

FNIAROBLOMEEIL = v 4 PRI BT 2 EEREDOIEAT, ROED Th 3.
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FNIAOE Y kL, HHEEOMATFIREIFEL TV 3598FR T, TORTIX
ABIZFHEL TV 3, 2> 3FKOELREEBRT VI =Y LA EORFHEOBEVERRS A4 v
EAVCTEMOPRETLT IV,

BEET VI =Y Aic k3P, WMz TEE5, SAREZERRICAR X
VEVBSEBRETEDOTHE20, FAKARUEBHEOMESHSICBT, EESR
HASEVBRILTEMEEE, BN OB EREMEERIBLEIC L > TL 50 2 DEERERIC
TAE Y OESWENEETH B Z LS, KW okt vERESHh, BT, BA
IZAvsh T3,

—RRIZ TR RERL o Bl BV T, BUKSEKEUBEER EREL &£
3 LIEBKEBER 30~40° I ERL, MBEOBRFICOEY STUEAREL, HBHOA
HITBEEAY, WEEANETL, HKOKEDELLBKE LS NEERGFABRE
PR bRF TR o7e, TAXURHHELED TS, FLEZRFLRY,
BT, EMTBEE, BIKE, NS, BREROLELEDLY 2, KEE
BICEA L AKBEZRERL, BEL ABREXTEDh, LAVERENERLDE
HESBOFREED H0HB23 LV IRERE LN, BEEERLL TOTAX O
FHEREDOLIE LD LTH S,

ﬁv4nxm«wﬂm(9»=%$4av4wx(uT,TMVa%ﬁ?é)wwm
BELIEF)

B, TVEVORRBRHEIC v bRk ENT, FHIERARPRZER TH
fahiz TMV BYRILAID ThH B,

TMV iz k 53l id 2B OB LE X S RIFRFOFHEORET, TMV FYHIE
FOBERXEEA TV /D TH 5,

AFNx, DEISY T A Y bz TAFAINZR TMV BYHILERDH 5 Z
LR TWaZ LIREFEAL, 1—v—{k¥ (B) oBHEBT, XXsINV7, £
B, BTEE BE BEVAVR, BREYCETS VA NVAHFHETFEEZSLR
R ¥ind, HIANAKIOREL T iR 19T0FECHEREHBEO—BTHST
MEVEECBEEESENH B Z L2 RHL cORRHE Lo T 5,

iﬁu“%/v/”&v9ﬁ&$r_§mm(%)mﬁ%&ﬁv BIL L TORE
REFHEHATB, ¥

EROEFBEE BARDEITT ﬁ%ﬁﬁ(%%mmm)%ghbrﬁﬁﬁﬁéﬁﬁ
L, TAX L OERRIZER6Oton P ELE Y, TAF U OBR—ERREL L TIED
TREVLDEVDRIFTRTR SRV, ’

xmoA&o%Ekovrﬂ,ﬁm&WOﬁ%k%mm#ﬁEk&D X v—gok
wey, EENEHEBSLETHS .

FAELOFBR, BHTEEEBEIFIBLIATY 55 THEOFRITEEYY
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Z$FHZLEL, SEIBEED My 7 RERBA L. BWHEICEKEY L izh3H 4T,
WBRO—EATHETNVE L IEOCTHEL DEEE W E, TVE U TEN—GDHE
BORLENTTENTH 5,

BAHETREBb - L BR—BHBIHEZERT 5.

Summary

Alginic acid is a particular uronide polysaccaride whose occurrence is con-
fined in brown algae except for a few bacteria. Its derivatives are often called
algin. Due to a highly viscous property of its aqueous solution, its particular
chemical composition consisting of two different kinds of hexuronic acids and
the capacity to form a soft and flexible fibre from its solution, the algin has
been utilized for various important technological purposes. Of there uses, some
interesting examples which are especially related to the biochemical field se-
lected and they described precisely in this review; protein fiber which is a
mixture of protein and algin, selective removal of radioactive strontium from
the body, stabilizing agent of the contrast medium for digestive organs, efficient
flocculating agent in solutions and preventive agent for the mosaic virus infec-
tion of tobacco leaves.
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J - b
BENEE: BEREORBOZHHF oM ERE Koéhei TSUMURA: How to

measure the number of the striae on a diatom.

BEMD GG B B 22 SRR B 4310 pm DRI A E 7 I B B i EEROTE
BraEfT 30 ABAEShTY3Z L Th B, Zhid Chr. G. EHRENBERG (1795
~1876) %, ZhbOHHEAIRR—B T EKIC X 3ERARKRIVEBZ L AL T (&
HOERITH B, TOEROEIPNEVEVH LV 5EE), BY—ELTV3LL
THRNY—KD 1/100 5 A v (=22.56 pm) DR S ORIZH 3 5MLHEE ik ¥ O & fEH
DERMITALBL 1T LIZIAE 272D TH B (I8BEUHAVHH TV 3),

Z iz L TIR1800ERIZBEIC H A R ERIEE S B DA A D RBP R 5 14
DHEELH-T, TORRREOEERY CHBECHEEOBITHECL VDTS5 Lix
WESHRELH B L TiEH 5, TRAOOHHRARKELEDL bvofld Sk
ETD3PEVIHIZ LREEEBINT A2 L2 R VBB LR FIIHEETH S,

BETRODICE L 510 m Ofic b 5 ¥ERHTZZ Lich-oTWBZ Lt
WRTHIH, EPLrERLE S TELIREOKEZAET 32 LIZEBIZR>THS
LHBABBTEREVe LBLEZOFECOVTIRIBHETL b 0NEERRY LA
X 5iB% Zhiz2vTik Henri Van HEurck (1838~1909) 25 % 0 %% «The
Microscope» (1893) iz % Bh Il 4% 3+ HEREEDOBAD & Z Az “With this micrometer
excessively small objects can be measured; it consequently provides very valuable
means of measuring the number of the striae on a diatom in a given space” &
HBEICARELTH 5. ZDEHE VaNn HEURCK 1IEEWOEEH «Synopsis des Dia-
atomées de Belgiquex #HFH\ /- ATHHBD T, «The Microscope» D ehjz ¥ BN
GRICBECRDII LB YVEINTDH Y, i Amphipleura pellucida (5 &g
BHE R EEE) & Realgar (BIFR2.4) T7Y U MHFF 2 (BHRL72) Op AL
AFAFTTY U bLcbDE Zeiss Yo—RikT 7 7V @3t 158 (Fh
BN 1.6) I BB (54 48004 HL V) & Fv7c 300045 DEMEEEE L ¥ 2481F
TV 3%, R7cFAISED H 2 BMGHETE THA 722 L 7223 Van HEurck 13 1890 4Rz 13
RILAF Vv o BxigE (BARH1.7) ORUYEER Zeiss i S H TV LDZ L TH S
(FesL, ThizERLEdPo7k),

S THHNBFHERGEOWBOREIALFA—Th 55, MAEIERFELHICL-T
BROHL R EREPR-T 5, ZOBEDBARREELAEEOTHTH-TW3
ERBROFTHIBIELETV B3I LBEVOTCERBTORHEA VS F Vil
RHBELTY2LERLE. EEORKG2EDSL 5T, ThiE X TE-TH
BPVAERMoTV BN, RYVFREBA-Z LI 2B Ve =0
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BB CHREOLME FORI P KFEECTEZ 5,

BEUME RGO NIC T BOBRI 7 u 2 —F— kDb b o L OV ERD I
7ur—F—BHEIhTCT, ThEERT RS- T, MEofFchH3 /T
FEDbTE, TORREBHL, BEEN/ TORTOEBC L > THEI /7 r A —
Z— (FEOERI/InA—F—L 0 bHLV) O 1a<ofi1/100 $THEA LD
X5l oTwv 5, bHRTH LD BEIIERT I AMELBROSEHRIC L - THY
I/mA—F—DEBLOKMEESI,LL, TARFATLLORTFHERLE. &
B OFEEE X ACRETRERLTIOmOBESOBic b 258 VE ) TF
BEbL THRERIC L o T 1A oBLAROEZ 2D L EAERI0pm D L Z A
PRI 7 e A—F—DHEBDOVTAPLELL —ET 230 TIXAV25,10pmD L2 5
REREICES O LT BIIZZOHET /) TORTO BEE BRI o0, MER
FREBZ DICIHAUASKEFOFERALAThE A bnnb, 2 TORTORE
BI0pm LT B LI AR LEMBIENTERV, 22 Thiob LizIE
ENELTD, TREFEIZ v A —F—D 1 a<OHAM pm YT 5,3 EHL
T, 552 10pumiZHEI<EOPicdh 2582 EERREBINL 2235 1 &$ 08
LT#x (Z5+hig/ 7ol BER Sic T 5RERE), ThE 10um 0RK
CHETE0TH 3. BEMIZE D &, FOf - Ty 2B BhIMEHERSET fA0 FMEE
KT —I 100 e L K> LAPI 7 v A—F — D60 pm BRI 7 = 2 —F —
TDaviz—t Bo KT 7:60=1:x T, x=8.5714 (um) TZ MR 1 3= DIETH Bo
ZRC10+8.57=1.16 T 10pm i3 1.16 2 <ic M4+ 3 = L NEHTE 3, £ 2 THEE
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