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ABSTRACT

Seasonal variation in growth and biochemical constituents such as protein, carbohydrate and
lipid in Hypnea valentiae, Acanthophora spicifera, Laurencia papillosa, Enteromorpha
compressa, Ulva lactuca and Caulerpa recemosa were observed for one year from April,
1995 to March 1996. Carrageenan content was estimated from H. valentiae, A. spicifera and
L. papillosa. In general, peak growth and biomass of these algae occurred during the period
June - August and January - March. The maximum values in these algae varied from 12.5 to
13.2% for protein, 13.0 to 13.3% for carbohydrate and 10.3 to 12.0% for lipid. The yield of
phycocolloid recorded 11.3%, 6.0% and 8.1% in H. valentiae, A. spicifera and L. papillosa

respectively.

Introduction

Studies on the biochemical
constituents such as protein, carbohydrate and
lipid in green and brown marine algae have
been carried out from different parts of Indian
coast (Dave and Parakh 1975; Dhargalkar et.al,,
1980; Sumitra Vijayaraghavan et. al., 1980,
Dave et. al., 1987; Parekh and Chauhan, 1987,
Sobha et. al., 1988 and 1992; Chennubhotla
et. al., 1990; Reeta et. al., 1990; Kumar, 1993;
Kaliaperumal et. al., 1994; Ganesan and
Kannan, 1994). Only very few of these studies
were on the seasonal changes of biochemical
constituents. The information availabic on
the phycocolloid content of red algae is
scanty (Rama Rao, 1970; Rama Rao and
Krishnamurthy, 1978; Subba Rao et. al,, 1977,

Solimabi et. al., 1980; Thomas and
Subbaramaiah, 1994). Hence studies were made
for one year from April, 1995 to March, 1996
on the seasonal changes in protein,
carbohydrate and lipid contents of six
economically important seaweeds Hypnea
valentiae, Acanthophora spicifera, Laurencia
papillosa, Enteromorpha compressa, Ulva
lactuca and Caulerpa racemosa in relation to
their growth behaviour. Phycocolloid was
estimated in H. valentiae, A. spicifera and
L. papillosa. Data collected on these aspects
are presented in this paper.

Materials and Methods

Plants of Hypnea valentiae (Turner)
Montagne, Acanthophora spicifera (Vahl)
Boergesen and Laurencia papillosa (C. Agardh)
Greville from Pudumadam and Ulva lactuca
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Linnaeus, Enteromorpha compressa
(Linnaeus) Lees and Caulerpa racemosa
(Forsskal) J. Agardh from Kilakkarai were
collected at fortnightly intervals for one near
from April, 1995 to March, 1996. The materials
were collected randomly from 10 to 12
quadrats of 1.0 m? area in the intertidal and
subtidal region upto 0.5 m depth. The wet
weight for all these algae were taken whereas
the height of 50 plants were taken randomnly
for the red algae only. The samples were
brought to the laboratory, cleaned thoroughly
in fresh water followed by distilled water, dried
in oven at 60 - 70°C, pulverised and sieved.
The dried powder was used for estimating the
protein, carbohydrate and lipid.

The protein was estimated after
extraction with NaOH (Lowry et. al.,
1951). Carbohydrate was analysed by
phenol-sulphuric acid method of Dubois
et. al. (1956). The lipid was extracted by the
method suggested by Folch et. al. (1957) and
estimated by sulphospho-vanillin method
(Barnes et. al., 1973). Materials for each of
H. valentiae, A. spicifera and L. papillosa
coliected in different months were mixed and
phycocolloid was estimated following the
method of Ji Ming Hou (1995). In this method
10 g of bleached and dried sample was taken,
cut into small pieces and washed with fresh
water. Then it was boiled at 60-70°C with 300
ml of 5% KOH solution for one hour. It was
filtered wtih 80 mesh bolting silk and the
filtrate was neutralised with dilute
hydrochloric acid. Then 300 mi distilled water
was added and heated at 85°C for 2 hours.
Again it was filtered in hot condition using 80
mesh bolting silk cloth. The filtrate was cooled
at room temperature, cut into strips and
freeze-thawed. The values are expressed as
percentage in dry weight basis.

Results
Data collected on the seasonal
changes in growth and biomas of H. valentiae,
A. spicifera and L. papillosa are given in
Fig. land 2. In H valentiae, minimum biomass of
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Fig. 2. Monthly changes in the biomass of red algae.

408 g fr. wt/m® in December and maximum
biomass of 3240 g fr. wt/m? in August were
obtained. Plants with minimum height of 2.2
cm in March and maximum height of 8.6 cm in
June were observed. The biomass of
A. spiciferavaried from 856 g fr. wt/m? in July to
2272 g fr. w/m? in October. The mean height of
plants varied from 4.2 cm in January to 8.3 cm
in August. In L. papillosa, the biomass ranged
trom 260 to 1280 g fr. wt/m? during November
and August respectively. Plants with minimum
growth of 2.7 cm in January and maximum
growth of 5.3 cm in May were recorded.
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Data collected on the seasonal
variation in the biomass of E. compressa,
Ullactuca and C.racemosa are shown in Fig.3.
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Fig. 3. Monthly changes in the biomass of green algae

The biomass of E. compressa was low (128 g
fr. wt/m2) in June and high (1064 g fr. wt/m?) in
March. In U. lactuca, minimum biomass of
346 g fr. wt/m? in July and maximum biomass of
1343 g fr. wt/m? in February were registered. In
C. racemosa, the minimum and maximum
values for biomass were 566 and 1980 g fr. wt/
m? during the month of December and May
respectively.

The seasonal variation observed in
protein, carbohydrate and lipid contents of the
six algae are given in Tables 1 to 3 respectively.
In general, there was no much seasonal
variations in these biochemical constituents
in all the algae. The protein content varied from
11.4% to 13.2%, carbohydrate from 11.6 to
13.3% and lipid from 8.9 to 12.0%. The
estimated phycocolloid values were : 11.3% in
H. valentiae, 6.0% in A. spicifera and 8.1% in
L. papillosa.

Discussion

In the present investigation, maximum
stature and biomass of the six algae were
recorded during the periods from June to
August and January to March. This finding
generally agrees with the observations of
Umamaheswara Rao (1972) on the growth of

Table 1. Protein content (% dry wt) in marine algae of
Mandapam Coast

) IS 5] ]
$ 8§38 8§ ¢
Month 3 3 2 §‘ Q o
S 5 8 § % §
T < 49 S g
April’95 - 132 120 - - 120
May - 132 118 130 - 120
June 11.8 124 128 128 126 11.8
July 11.8 12.1 126 126 11.5 123
August 12.0 12,1 129 124 118 120

September  12.6 12.7 12.8 122 11.5 125
October 125 12.8 129 124 11.8 125
November  12.5 12.0 11.8 122 12.1 12.0
December 12.7 12,5 12.0 124 12.0 120
January’96  12.0 12.0 12.0 12.0 12.0 122
February 123 12,6 123 124 11.6 12.1
March 119 13.0 121 120 114 -

Table 2. Carbohydrate content (% dry wt) in marine

algae of Mandapam Coast
= 5 8§ & S
§ 888§ ¢
Month RO §. §- 8 S
E % Q. S = E
T < N9 S g
April’95 - 132 130 - - 120
May - 124 121 130 - 126
June 124 124 124 124 132 124
July 12.1 11.8 129 124 12.1 124
August 11.8 11.6 12.8 12.6 12.2 13.0

September  12.0 12.4 129 124 125 12.8
October 11.6 123 133 12.0 12.0 1238
November  13.0 11.8 12.0 122 11.6 12.8
December 124 11.8 12.6 12.0 124 122
January’96  11.8 11.7 12.8 11.8 120 124
February 120 12.0 125 11.6 126 120
March 120 121 120 122 124 -
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Table 3. Lipid content (% dry wt) in marine algae of
Mandapam Coast

§5 287 ¢

Month 3 3 E E- _§ §
2 ‘% N L,,,g S S

April’95 - 104 98 - - 90
May - 100 96 103 - 98
June 10.0 106 108 96 102 9.0
July 9.6 10.8 100 98 96 98
August 98 108 105 9.2 10.0 10.0
September 114 100 96 98 96 10.0

October 11.6 11.0 9.0 9.0 10.0 105
November 100 102 92 96 114 96
December  11.0 106 9.0 94 105 98
January’96 115 104 92 92 112 90
February 116 105 94 96 100 9.0
March 114 120 89 90 104 -

Enteromorpha compressa, brown and red
algae of Gulf of Mannar and Palk Bay. There
was no marked seasonal variation in the
protein, carbohydrate and lipid contents of the
six algae studied. The values obtained for
these biochemical constituents in the present
study agree with the values obtained for the
same species growing at Mandapam area
(Parekh and Chauhan 1987; Chennubhotla
et. al., 1990; Reeta et. al,, 1990), Tuticorin
(Kumar, 1993; Ganesan and Kannan, 1994). Goa
coast (Sumitra Vijayaraghavan et. al., 1980;
Solimabi et. al,, 1980), Maharashtra coast
(Dhargalkar et. al., 1980), Gujarat coast (Dave
and Parekh, 1975; Parekh and Chauhan, 1987;
Dave et. al, 1987) and Lakshadweep
(Kaliaperumal et. al., 1994). The phycocolloid
contents of H. valentiae, A. spicifiera and
L. papillosa growing at Pudumadam were
found to be low in the present study when
compared with the phycolloid contents
of H. valentiae, A. spicifera and L. papillosa

occurring at Mandapam (Subba Rao et. al,
1977; Rama Rao and Krishnamurthy, 1978) and
H. musciformis of Veraval (Rama Rao and
Krishnamurthy, 1978) and Goa coast (Solimabi’
et. al.,, 1980). This variation may be due to the
habitat of these algae in the surf exposed rocky
coast and their stature. It may be also due to
the variation in the methods of phycocolloid
extraction. '
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