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The presence of a substance absorbing 
ultraviolet r可 ataround 330 nm (UV AS) 
in the Rhodophyta has been first repo口ed
by Tujino and Saito (1961). Physiological 

and ecological roles of this substance have 
received attention of several workers. Shiba-
ta (1969) reported也atthe similar UV AS ex-

ists in tropical corals and a blue-green alga as 
well， and suggested this substance to play the 
possible role ofbiofilter for strong UV-irradia-
tion or precursor of the algal pigments. 
Iwamoto and Aruga (1973) found thereafter 
白紙mostofthe red and blue-green algae con-

tain this substance and that some of the green 
and brown algae also contain it. Sivalingam 

et al. (1974a， b) observed that the compound 
exists ubiquitously in all algal groups and 
its content level Huctuates almost depending 
on the depth of their habitat in correlation to 

the level of chlorophyll and phycoerythrin. 
Sivalingam et al. (1976) isolated thereafter the 

compound from a red alga， P07灼lTayezoensis ， 
and investigated its physicochemical pro-

pe此ies. They suggested that this substance 
plays some important roles as a metabolic 

regulator or a temporal energy transmitter at 
some still unknown sites in the photosynthetic 
pathways of algae. Recently， Sivalingam 
and Nisizawa (1990) observed considerable 
increase of UV AS in tropical marine algae 
with increase in UV・irradiation.

In the result of our previous work (Maega-
wa et al. 1993)， it appeared that shallow-water 
inhabiting red algae are adapted to strong so・

lar radiation and acquire the capacity to resist 
excessive UV irradiation， while deep-water 
species do not have such an ability. Hence， it 
is reasonable to assume that UV AS would be 

different in the content between shallow-and 

deep-water red algae. In the present study， 
we collected m叩 yspecies of red algae from 
the shallow and deep waters， and determined 
the contents of UV AS to comp町 ewith those 
obtained by Sivalingam et al. (1974a， b). 

The red algal samples were collected 
around coast of the Shima peninsula， Mie 
p児島cturein May and June 1990. Twenty 
one algal species from intertidal zone to 5 m 
in depth were regarded as shallow-water spe-

cies， because they were not found in the deep-
er waters. Twelve species of algae collected 

from 25-30 m in depth were regarded as deep-
water species， because they were not found in 
shallow waters. Also， UV ray reaches scar-

cely the depth more th姐 25m in depth where 
deep-water species occur (Maegawa et al. 

1993). After careful removal of microscopic 

epiphytes and other contamination， algal thal-
li were homogenized wi出 10ml of 1/15 M 

phosphate buffer (pH 7.0) in a mortar and 

the homogenate was centrifuged at 2，000g 
for 30 min. The supematant was filtered 
through a cellulose nitrate layer of 0.20μm 

pore size to remove suspending material and 
phycobiliprotein. Each solution was ana-
lyzed for UV AS using Shimazu UV・200dou-
ble beam spectro-photometer from 250 nm to 

750 nm. Contents of UV AS were expressed 
by optical density (OD) of the absorption 
maxima around 330 nm per 10 ml extracts 
from 0.1 g wet weight samples. 

Fig. 1 shows absorption spectra of Gratelou-
pia turuturu Yamada from 250 t0750 nm. In 
vivo absorption spectrum is composed of sever-
al peaks of chlorophyll a and phyco・

biliproteins in visible light band， and a 
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Fig. 1. Absorption spectra of Grateloutia 
turuturu. Straight line， in 削.即 (wi也 air 錨

reference); broken line， extract wi也 1/15M
phospate buffer solution of pH 7.0 (with water as 
reference); dotted line，創tratethrough a cellulose 
nitrate layer of 0.21μm po問 size(wiぬ wateras 
reference). OD values ofthe broken and dotted line 
were recalculated per 10 ml extract from 0.1 g wet 
weight sample. 

high peak of UV AS at 332 nm in UV band. 

The extract with phosphate buffer solution 

has also high peak at 332 nm and several 

peaks of phycobiliproteins. The filtration 

through a cellulose nitrate layer makes a high 

peak of UV AS at 332 nm and gives no absor-

bance in visible light band. Substances with 

the absorption maxima below 300 nm 町 e

DNA derivative， protein and amino acid， 
betain and other u此 nownones (Tujino 1983). 

Fig. 2 shows absorption spectra in UV 

band of extracts from four red algae collected 

from various depths. Intertidal alga of Por-
Pか'ayezoensis and upper subtidal alga of 

4 

4∞ 

Fig. 2. Absorption spectra ofは tracts仕'Om
four species of red algae collected from the shallow 
組 ddeep waters. Shallow-water species: (一一)，
POゆ伊a yezo，仰向 (一一ー)， Gr，出 ilaria in印刷ta.
Deep-water species: (----)， Meristotheca tatulosa; 
(…・・・)， Chamtia岬 ansa.

Table 1. Wavelength at absorption maxima 
of UV AS and optical density (OD) per 10 ml ex-
tracts from 0.1 g wet weight samples ∞Uected from 
the shallow and deep waters. 

abEIs1oaXrpIItIiEoa n OD/0.1 g 
Algal species wet 

(nm) weight 

Shallow-water species 

Intertidal 

POゆ伊ayezoensis 334 3.811 

Gloioteltis furcata 332 1.367 

Caゆoteltistrolifera 332 1.038 

Gな'artinaintermedia 327 0.949 

Upper Subtidal 

Pachymeniotsis ellitt台a 327 1.987 

Polyotes to砂ideoides 332 1.248 

Martensia denticulata 327 1.210 

Grateloutia turuturu 332 0.954 

Prionitis cri拶ata 326 0.940 

Grateloutia o/camurae 326 0.821 

Grateloutia J再li・'cina 326 0.644 

Marginistorum aberrans 332 0.684 

Pri・:onitisa噌悶'14 329 0.589 

Gな'artina伽 ella 329 0.609 

Gr邸 i/aria蹴 torii 332 0.521 

Laurencia undulata 329 0.525 

Chamtiata問ula 326 0.451 

Galaxaura fastigiata 332 0.407 

Amthiroa zonata 331 0.361 

Plocamium lettothyllum 330 0.262 

Gelidium elegans 328 0.297 

Deep-water species 

Meristotheca tatulosa 330 0.309 

Prionitis articu/ata 326 0.257 

Prionitis pate悶 326 0.284 

Delisea jatonica 326 0.256 

Gelidium linoides 326 0.146 

Galax醐 rafalcata 326 0.086 

Sebdenia yam.atlo.e 330 0.071 

Peyssonnelia caul:抑a * 0.044 

Ptilothora subcostatum * 0.043 

Chamtia extansa * 0.037 

Ptilonia okadae * 0.022 

Ardissonula regularis * 0.026 

命 noOD peak around 330 nm. 

Gracilaria incurvata show OD  higher than 1.5 

around 330 nm ofwavelength. The absorban-

cies of deep-water species of Meristotheca papu-

losa and Champia expansa collected from 25 to 
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30m町 every small or show no peak around 

330 nm. 1n Table 1， UV AS contents of 21 

shallow-water species and 12 deep-water spe-

cies are listed. The wavelength of maximal 

absorption around 330 nm and OD maxima 

of血tratesthrough a cellulose nitrate layer 

are shown. 1ntertidal algae are higher in OD 

values也知 0.949，組dmany upper subtidal 

algae also show the higher in OD values 

ranging from about 0.3 to 2. As compared 

with those of shallow-water species， the OD 

maxima of deep-water ones are less than 0.3. 

Particularly， some of the deep-water species 
exibit no peak around 330 nm， the absorp-
tion of UV  AS. 

1t has been thought that UV AS exists 

ubiquitously in all the Rhodophycean algae 
(Sivalingam et al. 1974a， b). Our present 

result (Table 1) almost coincided with that 

of Sivalingam et al. 1n the present study， 
however， several algae collected from the 

deep waters showed no peak around 330 nm， 
suggesting the absence of UV AS in these spe-

cies. As mentioned in our previous paper 

(Maegawa et al. 1993)， photosynthesis of 
deep-water species was inhibited seriously 

by exposure to direct sunlight， while that of 
shallow-water species was aft'ected little. 1t 

was strongly suggested that at least a pa口 of

the inhibition on the photosynthesis of deep-

water species is attributed to UV radiation. 

Thus， the solar UV  radiation might be relat-

ed to determine the vertical distribution of red 

algae through its eft'ect on the photosynthetic 

activity of these algae. 1n this respect， the 
UV AS existing in red algae may act as a 

biofilter for solar UV radiation. Since solar 

UV radiation reaches scarcely the depth more 

白 血 25m (Maegawa et al. 1993)， there seems 
to be no need to protect it for deep-water red 

algae. 
From the results obtained in our previous 

and present study， it may be postulated that 
shallow-water red algae have an ability to 

produce UV AS to resist excessive UV  irradia-

tion while deep-water ones have lower or no 

ability to produce it. The fact that drastic 

decrease in UVAS content ofred algae coinci-

dent with the increasi時 depth(Table 1) 

would partially verify the above postulation. 
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前川行幸*・国枝昌代**.喜田和四郎*浅所産および深所産紅藻の紫外線吸収物質

潮間帯から水深 5mまでの浅所および水深25-30mの深所から採取された紅藻について，紫外線吸収物質(u-

VAS)を測定し比較・検討した。紫外線吸収物質の量は 330nm付近の最大吸収を示した吸光度で表した。潮間

帯の紅藻は0.949以上の高い吸光度を示し，多量の紫外線吸収物質を含んで、いた。水深5mまでの潮下帯の紅藻

も0.5以上の高い吸光度を示す種が多く見られた。これらの浅所産紅藻に対し，深所産紅藻では吸光度は0.309以

下で，紫外線吸収物質の量は少なかった。また，いくつかの深所産紅藻では吸収極大は見られず，紫外線吸収物

質が含まれていないものと思われた。これらのことから，紫外線吸収物質の生態学的な役割として，従来考えら

れているように，紫外線に対する生体防御物質として働いていることが示唆された。 (*514三重県津市上浜町

1515 三重大学生物資源学部藻類増殖学研究室.**465名古屋市東区猪子石2-710 制東海技術センター)
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