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� Awareness creation.

Diversification of vessels and targeting specific
resources

To ease out fishing pressure in the inshore waters,
the existing vessels may be suitably upgraded/
modified as multipurpose/combination vessels to
harvest the under-tapped resources like tunas, bill
fishes, pelagic sharks and oceanic squids available in
the oceanic and deeper waters. The suggested options
are:

� Diversification of fishing to passive fishing by large
mesh gill nets, squid jigging and hooks & lines

� Promote deep-sea fishing of the tuna resources
by resource specific craft and gear

Participatory management and strengthening of
conservation oriented extension services

Management of fisheries can be made more
effective if the principal stakeholders are involved in
the decision-making and its implementation. Fishermen
cooperatives can be formed and vested with the
responsibility of protecting the fisheries resources they
harvest. They should be made aware of the biological
and environmental basis for sustainability of fish stocks
by constant interactions with the scientific community.

Such interactions will make the implementation of the
management measures/options smooth and effective.
Awareness on benefits of conservation of fish stock is
presently minimal and has to be created and
strengthened through extension services of Central and
State Fisheries institutions/agencies with a
participatory management approach.

Stregthening of Management Information System

It has been now well recognized that the basic
requirement for knowledge based fisheries
management is availability of reliable and adequate
data on the resources and their dynamics including
economics of fishing. The scientific data acquisition
mechanism already in place by research Institutes
such as CMFRI can be valuably supported by an
effective fishing data feedback system with active
participation and co-operation of fishing vessel
operators. The state must develop mechanisms to
generate a reliable database on marine fish landings
and fishing effort, which could be used for understanding
dynamics of the fisheries as well as for regulating their
exploitation. Supply of data on fishing effort and catch
to the fisheries Department should be made
mandatory for all mechanized fishing crafts especially
trawlers and large ringseiners.

Preparation of polyunsaturated fatty acid concentrates from sardine
oil by an alkaline Lipase from Bacillus licheniformis MTCC 6824

The n3 and n6 essential polyunsaturated fatty
acids (PUFAs) are recognized to have beneficial

physiological and nutritional effects. Liapases are
biotechnologically valuable enzymes, which
specifically hydrolyze carboxyl esters of triglycerides
into fatty acids, and are being used as animal feed
supplement to increase bioavailability of n3 or n6
polyunsaturated fatty acids. Among microbial lipases,
Bacillus lipases constitute a major group. A typical
example of lipase-mediated modification of fats and

oils is enrichmennt of PUFAs. Lipases exhibit
discriminative ability among different PUFA's either
depending upon the number of olefinic double bonds
or position of acyl side chain in glyceryl moiety and
position of double bonds. The mild conditions and
unique substrate specificity of lipase used in enzymatic
reactions offer a promising alternative to avoid the
oxidation and geometrical isomerization. As fish oils
contain mixtures of EPA, DHA, and other unsaturated
and saturated fatty acids, there is a great need to
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obtain purified PUFA concentrates. The present report
highlights a method for enrichment of EPA and AA
from sardine oil in one-step hydrolysis by Bacillus
licheniformis MTCC 6824 lipase, and further
concentrating the fatty acids by urea fractionation.

The lipase produced by Bacillus licheniformis
MTCC 6824 was chromatographically purified to
homogeneity by ammonium sulphate (70%) and
ethanol/ether (1:1), followed by anion exchange and
gel exclusion chromatography using Tris-HCI buffer
(pH 8.0). The purified lipase was employed to evaluate
its catalytic efficiency for hydrolysis reaction to enrich

� 5-PUFAs, viz., arachidonic acid (AA) and
eicosapentaenoic acid (EPA) content of triglycerides
in sardine oil. Sardine oil was hydrolyzed by purified
lipase (300 LU) under inert atmosphere of N

2
. The

glycerides were recovered by extraction with hexane.
Pure triglycerides from the hexane residue were
obtained by alumina column chromatography using
n-hexane/diethyl ether (90/10, v/v) as eluant. The
free fatty acids were further concentrated by urea-
fractionation at different temperatures 40C and urea/
fatty acid ratio of 4:1. Free fatty acids were derivatized
to their methyl esters by trans-esterification reaction
for gas liquid chromatographic (GLC) and gas
chrpmatographic-mass spectroscopic (GC/MS)
analysis.

The lipase was purified from 48h Bacillus
licheniformis MTCC 6824 culture supernatant with a

specific activity of 520.28 LU/mg. Lipase exhibited
optimum activity at 450C and pH 8.0. The enzyme
exhibited 81.9% of the residual activity after 60 min of
incubation at 450C, and 69.3% after 2 h. Polyhydric
alcohol, sorbitol was found to be an effective stabilizer
of the enzyme, with about 98.6%  of residual activity
after 45 min, and 81.2% after 2 h of incubation. A
combination of Ca2+ and sorbitol induced a synergistic
effect on the activity of lipase with a significantly high
residual activity (100%) even after 45 min, as compared
to 91.5% when incubated with Ca2+ alone. The enzyme
exhibited hydrolytic resistance towards ester bonds
of �5-PUFAs with respect to the presence of a �5
olefinic double bond as compared with those of other
fatty acids, and proved effective for increasing the
concentration of EPA and AA from sardine oil. Utilizing
this fatty acid speficity, EPA and AA from sardine oil
were enriched by lipase-mediated hydrolysis followed
by urea-fractionation at 40C. The purified lipase
produced highest degree of hydrolysis for SFAs and
MUFAs (81.5 and 72.3% from their initial content in
sardine oil) after 9 h. Lipase catalyzed hydrolysis of
sardine oil followed by urea adduction with methanol
provided free fatty acids with 55.38% EPA and 5.80%
AA, respectively after complexation of saturated and
less unsaturated fatty acids. Combination of enzymatic
hydrolysis with urea complexation is a promising
method to obtain highly concentrated EPA and AA from
sardine oil.

Chlorophytan seaweeds, popularly known as
green algae, identified in both intertidal and

deep water regions of the seas, are of immense
bioactive value. A wide range of antimicrobial
compounds from green algae, viz., terpenses,
polyphenolic compounds and steroids have been
detected from various parts of the world. Ulva fasciata,
a green alga belonging to the family Ulvaceae
commonly known as "sea lettuce" that grows in
seashore of south India and coastal regions of Asia-
Pacific and Arabian Sea. Rapid development of

antibiotic resistance by many pathogens, along with
the toxicity of some of the currently used antibiotics
prompts the search for, and development of novel anti-
microbial agents from renewable sources. This report
focuses upon extraction, purification and structural
elucidation of antibacterial terpenoids from Ulva
fasciata.

Ulva fasciata was harvested from an exposed
interidal rocky shore in Vizhinjam, and its thalli were
air-drid. The dichloromethanic extract of air-drid aerial

New antibacterial compounds from Ulva fasciata (Gray)
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