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Abstract: The effect of UV-B radiation on pigments (Total chlorophyll,hiGrophyll a and
Chlorophyllb) and biochemical contents ( Protein and Carboligyiiaf three species of Codium viz.
C.dwarakensis C.decorticatum and C.tomentosum  collected from intertidal and subtidal regi@fs
Valai island, south east coast of India was ingagéid. The algae were exposed to UV-B (280-315 nm)
radiation for 30, 60, 90,120,150 and 180 minutes amalyzed for pigment and biochemical contents.
UV- B radiation inhibited 39% of total chlorophyB1% of chlorophylk, 44% of chlorophylb, 20%

of protein and 10% of carbohydrate contents overtrob in C. decorticatum, . However UV B
radiation induced pigments and biochemical contémt€. dwarakensis and C.tomentosum. In C.
dwarakensis the maximum increase to the level of 177% of totdbrophyll, 151% of chlorophyi,
221% in chlorophyllb , 15% of protein and 115% of carbohydrate contevds observed while in
C.tomentosum, maximum increase to the level of 217% of totaboophyll, 186% of chlorophylg,
251% in chlorophyllb , 120% of protein and 1365% of carbohydrate cdstevas observed. The
increase in the level of pigments and biochemicaltents inC.dwarkenses and C.tomentosum is due

to presence of these algae at intertidal regiorchvihiay exhibit high tolerance to UV-B radiatiorin
addition to the position of the algae to the shpresence of screening substances Mycosporine like
aminoacid (MAA) also mitigate the effect of UV ration.
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Introduction: Depletion in Stratospheric ozone violet —B radiation (280-315 nm) on earth
layer causes an increase in penetration of Ultra surface. In the water column, the light

penetration depth depends on plankton densities
For Correspondence: and dissolved organic matter concentration
eswaran@csmcri.org (Lorenzen, 1972; Smith and Baker, 1979). Smith
Received on: December 2015 et al. (1992) have reported that UV-B radiation
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UV-B radiation has been reported to affect

number of physiological and biochemical
processes in algae, such as growth,
pigmentation, photosynthetic oxygen
production, nitrogen metabolism,

phycobiliprotein composition and CO, uptake,
(Hader et al 1995, Sinhaet al., 1995, 1996)
The supplemental or the artificial UV-B
radiation affects marine macroalgae in several
ways, including effects on photosynthesis,
nitrogen metabolism, growth, and DNA damage
Bischofet al. (2006)UNEP-2015 report.
Sublittoral algae are more sensitive to UV-B
radiation than intertidal species. Larkum and
Wood (1993) have demonstrated that the
intertidal speciegnteromorpha intestinalis and
Porphyra sp. had minimum sensitivity to
ultraviolet radiation. On the contrary, the
sublittoral algal speciegcklonia radiata and
Kallymenia cribrosa subjected to UV-B
radiation showed remarkably lower
photosynthetic rate (Maegawgal., 1993).
Species of Codium are commonly found in
subtidal, intertidal and upper intertidal regions
of Gulf of Mannar coast. The algae produce
greater number of metabolites including

and silt deposition. Two plastic trays (50 x 20
cm) were filled with filtered seawater. The
plants were then spread well on the trays in
order to get maximum exposure to UV light.
Three artificial UV-B lamps (290 nm) (Philips,
The Netherlands) were employed. The lamps
were set at 20 cm height above the water surface
of the tray. UV radiation as measured at plant
surface was 2W ih  the plants were exposed to
UV radiations for 30, 60, 90,120,150 and 180
minutes. The control plant was irradiated by
three 20 WPhilips fluorescent tubes. At the end
of UV treatment, the plants were taken out and
analyzed for pigment and biochemical
components. Total Chlorophyll, Caland Chlb
concentrations were guantified
spectrophotometrically according to Arnon
(1949). Protein content was estimated according
to Lowry et al (1951). Carbohydrate content was
determined by following the method of Dubois
et al (1956).

Result: In  Codium decorticatum, total
chlorophyll content increased over control up to
90 minutes of UV-B radiation exposure and
maximum increase (76%) was observed at 90
minutes of exposure. There was substantial

halogenated compounds, terpenoids, oxygenatedinhibition in total chlorophyll content during

sterols, glycolipids, sulphated polysaccharides,
lectins and proteoglycans, which showed
greater antiviral  (including anti HIV),
antibacterial, antifungal, anti tumor and blood
anticoagulant activity . The objective of the
present study is to investigate the effect of UV-
B radiation on levels of pigments and
biochemical compounds viz., Total chlorophyll,
Chlorophyll a, Chlorophyll b, Protein, and
Carbohydrate contents
Codium  viz. Codium dwarakensis,
decorticatum andC. tomentosum
Materials and methods: Codium dwarakensis,

C. decorticatum and C. tomentosum were
collected from the intertidal and subtidal regions
of Valai Island (0911.500'N 7900172'E) south
east coast of India. Immediately after transport

C.

to the laboratory, the plants were washed many and C.tomentosum chlorophyll

120,150 and 180 minutes of exposure (Fig.1)
and maximum inhibition (39%) was observed at
180 minutes of exposure. In Codium
dwarkense and Codium tomentosum total
chlorophyll content constantly increased over
control and maximum increase (177%) of total
chlorophyll content was observed at 90 minutes
of exposure irC. dwarkense and 217% increase
at 150 minutes of exposure @ tomentosum.

in three species of Chlorophyll a content in C. decorticatum,

slowly increased over control and reached to
maximum level of 42% at 90 minutes of
exposure. When UV-B exposure period
increased beyond 90 minutes, inhibition of
chlorophyll a content was observed and
maximum inhibition (31%) was observed at 180
minutes of exposure (Fig.2).In C. dwarkense

a content

times with sterile seawater to remove epiphytes increased constantly over control and maximum
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increase (151%) was observed at 90 minutes of exposure to harmful

UV-B exposure inC. dwarkense and 186%
increase inC. tomentosum at 150 minutes of
exposure.

Chlorophyll b content inCodium decorticatum,

UV radiation at their
habitat. Recent investigations showed a
pronounced effect of solar UV-B radiation on
pigment contents and photosynthetic activity in
macro algae. Eswarast al (2002) reported that

showed increase over control and reached toexposure to UV- B radiation caused drastic

maximum level of 145% increase at 90 minutes
of exposure. When UV-B exposure period
increased beyond 90 minutes, inhibition of
chlorophyll b content was observed and
maximum inhibition (44%) was observed at 180
minutes of exposure (Fig.3).In C. dwarkense
and C. tomentosum chlorophyll b content
increased constantly over control and maximum

changes in pigment and phycocolloid content in
Gracilaria edulis. Greater reduction in total
chlorophyll content was observed in three
species of Ulva vizU. reticulata, U. lactuca
and U. fasciata when exposed to UV-B
radiation over 150 minutes (Eswargral., 2002

). Changes in photosynthetic pigments levels in
Kappaphycus alvarezii exposed to UV -B

increase (221%) was observed at 90 minutes of radiation was reported (Eswaran and Subba Rao,

exposure irC. dwarkense and 251% increase in
C. tomentosum at 150 minutes of exposure.
Protein content it€odium decorticatum, showed
little increase (12%) over control at 90 minutes
of exposure and showed inhibition during higher
exposure periods. Maximum inhibition (20%)

was observed at 180 minutes of exposure C.tomentosum pigments,

(Fig.4). In C. dwarkense andC. tomentosum no
inhibition in protein content was observed and
maximum increase in protein content (15%) was
recorded at 90 minutes of exposure @
dwarkense while in C. tomentosum maximum

2001).

In the present study, three species of Codium
have shown different response to UV- B
radiation. There was a larger inhibition in
pigment and protein contents in Codium
decorticatum whereas inC. dwarkenses and
protein and
carbohydrate contents increased while exposed
to UV — B radiation. This species-specific
response to UV-B exposure is well known from
marine phytoplankton species (Dohler and
Stolter (1986). However, it is very rare in

increase (120%) in protein content was at 180 seaweeds. Species from a same genus, which are

minutes of exposure.
Carbohydrate content i@odium decorticatum,
showed maximum level of increase (165%) over

having similar morphological and functional
characteristics, shown different response to UV
—B radiation. Similar observations on different

control at 90 minutes of exposure and showed photo response among the intra generic species

inhibition during higher exposure periods.
Maximum inhibition (10%) was observed at 180
minutes of exposure (Fig.5).In C. dwarkense
andC. tomentosum no inhibition in carbohydrate
content was observed due to UV-B radiation
exposure. Maximum increase in carbohydrate
content (115%) was observed@xdwarkense at

were reported foGelidium sesquipedale andG.
latifolium which co-exist at intertidal zones in
the Atlantic—Mediterranean transition coast in
southern Spain, (Gomez and Figueroa 1998) and
species of Porphyra growing at different
positions on the shore (Figueretaal. 2003).

UV-B radiation has induced pigment, protein

90 minutes of exposure and 1365% increase wasand carbohydrate contents @dwarkenses and

recorded inC. tomentosum at 120 minutes of
exposure.

Discussion: Macroalgae form conspicuous
source of biomass as primary producers in
coastal ecosystem. Unlike phytoplankton, most

C.tomentosum  As far as our knowledge is
concerned, the induction of pigments and
biochemical compounds by UV-B radiation has
not been reported from seaweeds even though it
has been well defined in higher plants (Hageter

of the algae are sessile and can not thus avoidal 1996) especially UV-B radiation induced the
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synthesis  of  anthocyanins,
chlorophylls and carotenoids contents. The
sensitivity of algae to UV radiation depends on
thickness of the thallus and position of the plant nitrate of several marine diatormBiochem.

on the shore (Makarov 1999}.dwarkenses and Physiol. Pflanzen: 181, 533- 538.
C.tomentosum are grown at intertidal region 4. Dubois, M, Gillies KA, Hamilton JK, Robers
which may show high tolerance to UV-B P A. Smith F. 1956. Colorimetric method
radiation.  In addition to the position of the for determination of sugars and related
algae to the shore, presence of screening substancesinal. Chem. 28: 350 - 352.
substances Mycosporine like aminoacid (MAA) 5. Eswaran, K, Mairh, OP. & Subba Rao, PV.
mitigate the effect of UV radiation. It has been 2002. Inhibition of pigments and
reported that MAAs were highly stable against phycocolloid in a marine red alg@aracilaria

flavonoids, 3. Dohler, G . Stolter, H. 1986. Impact of UV-
B (290-320 nm) radiation on photosynthesis-
mediated uptake of ~SN-ammonia and tSN-

UV radiation and heat treatment ( Sinéizal.
1996). Sivalinganet al.(1998) reported that the

MAA is very common among the red algae. 6.

Karsten et al., (1998) reported the high
concentration of MAA in algae from upper

edulis by Ultraviolet-B radiationBiol.Plant:
45(1); 157-159.

Eswaran K, Ganesan M, Periyasamy C,
Subba Rao PV. 2002. Effect of Ultraviolet —
B radiation on Biochemical composition of

intertidal region.
In the present study, UV-B radiation promotes
pigment and biochemical contents in 7.
C.dwarkenses and C.tomentosum. These two
algae might be an exemption concerning these
positive effects because most of the algae are
negatively affected by UV-B radiation. spain.J.Photobiol., Photochem., B: Biology:
However, the mechanism behind the beneficial 72, 35-44.
effects in these two algae has to be studied in8. Gomez |, Figueroa F, 1998. Effects of solar
detail. UV stress on chlorophyll fluorescence
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