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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
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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 —



10

B OH 2k 15 BMSLIEIA

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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