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ABSTRACT

Thefatty acid composition of N. crepidularia collected from mangroves of
Vellar estuary (Lat. N 11°29.45° Long. 79° 46.28’), Southeast coast of India
was determined. In the present study, 13 different fatty acids were identi-
fied, seven were saturated (SFA), four were monounsaturated (MUFA) and
two were polyunsaturated fatty acids (PUFA). Among the SFAs
pentadecyclic acid (C15:0) and palmitic acid (C16:0) werethemgjor acids. In
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MUFA octadecenoic acid (C18:1n-7) and in PUFA Arachidonic acid
(C20:406C) were the major acids found. The percentage of SFA, MUFA and
PUFA was reported as 58.05%, 28.82% and 8.28% respectively in N.
crepidularia. Hence in the present study notify potential position of this
gastropod in the field of aquaculture and human nutrition.
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INTRODUCTION

Gastropod molluscs comprisemagjor marinefish-
ery resourcesthat also include Bivalviaand Cepha-
lopoda. In addition, molluscsare excellent sources of
polyunsaturated fatty acids (PUFAS) such as20:5n-3
and 22:6n-3. In recent years, these PUFAs have been
recogni zed aseffectivefactorsin human hedth and nu-
trition, especially for cardiovascular diseased” 131920,
It isimportant, therefore, to determinethefatty acid
composition of thosemarineinvertebratesintended for
human consumption. Marineinvertebrates have been
reported to berich in ether glycerophospholipidsin-
cluding alkenylacyl glycerophospholipids (plasmal o-
gens) and akylacyl glycerophospholipidg+%3, Some

studies have been conducted on the analysis of the
akenyl and akyl chainson the sn-1 positionsof glyc-
erol moieties®. However, littleinformation hasbeen
made of fatty acyl chain compositionsonthesn-2 po-
stionsof glycerol moieties.

EFA deficiency iscommon in the United States,
particularly Omega-3 deficiency. Anided intakeratio
of Omega-6 to Omega-3 fatty acidsis between 1:1
and 4:1, with most Americans only obtaining aratio
between 10:1 and 25:1. The minimum healthy intake
for both linolenic (Omega-3) and linoleic (Omega-6)
acid viadiet, per adult per day, is 1.5 grams of each.
Onetablespoon of flaxseed oil can providethisamount,
or larger amountsof other linolenic-richfoods. Because
high heat destroyslinolenic acid, cookinginlinolenic-
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TABLE 1: Fatty acid profileof N. crepidularia

S. Name of the fatty Number of Per centage
No. acids carbon atom (%)
Saturated fatty acids
1 Lauric acid C12:0 3.0
2 Myristic acid C14:0 347
3 Pentadecyclic acid C15:.0 18.27
4 Palmitic acid C16:0 17.66
5 Margaric acid C17:0 211
6 Stearic acid C18:.0 6.12
7 Nonadecanoic acid C19:0 7.42
Total 58.05
Monounsaturated fatty acid (mufa)
8 Olicic acid C18:1 4.10
9 Octadecenoic acid C18:1n-7 13.21
10 Nonadecelic acid Cl9:1 1151
Total 28.82
Polyunsaturated fatty acid (PUFA)
11 a-Linolenic acid C18:3n-6 3.60
12 Arachidonic acid C20:4n-6 4.68
Total 8.28

rich oilsor eating cooked linolenic-rich fishisunlikely
to provide a sufficient amount. EFA deficiency and
Omega6/3imbaanceislinked with serioushed th con-
ditions, such asheart attacks, cancer, insulinresistance,
asthma, lupus, schizophrenia, depression, postpartum
depression, accel erated aging, stroke, obesity, diabe-
tes, arthritis, ADHD, andAlzheimer’s Disease, among
others. In order to fulfill thedemand for manutrition
and medicina point of view, the present study was car-
ried out to analyze the fatty acid composition of the
gastropod Nerita (Dostia) crepidularia.

MATERIALSAND METHODS

Specimensof N. crepidulariawere collected from
mangrovesof Vellar estuary (Lat. N 11°29.45° Long.
79°46.28”). The animals were isolated by removing
the shellsand kept for completedrying. Thedriedtis-
sue materid swerefinely powered to estimation of fatty
acid content. An extraction procedure for fatty acid
analysis, the sampleswas homogeni zed with chloro-
form: methanol (2: 1 v/v) mixture and they were ex-
tracted using the method of Bligh and Dyrd®. After the
fat wasextracted, they were esterified with 190 H,SO,
and fatty acid methyl esterswere prepared by follow-
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ing the procedure of AOACH. Theidentification and
quantification of fatty acidswasdoneusing Gaschro-
matography (Hewlett Packard 5890 mode!).

RESULTS

InN. crepidularia, 13different fatty acidswereiden-
tified; out of which sevenweresaturated fatty acids(SFA),
four weremonounsaturated fatty acids(MUFA) and two
polyunsaturated fatty acids (PUFA). Among the SFAS,
C15:.0and C16:0werethemgor acids. InMUFA C19:
landin PUFA C18:3w6C were the major acids found.
The percentageavailability of SFA content was 58.05%
inN. crepidularia. Thepercentageof MUFA and PUFA
contentsaregivenin TABLE 1.

DISCUSSION

In the present study, among the 13 different fatty
acidsidentified, seven were saturated fatty acids (SFA),
four were monounsaturated fatty acids(MUFA) and
two were polyunsaturated faity acids (PUFA). Among
the SFAsC16:0 werethemagjor acids. InMUFA C19:
landin PUFA C18:3w6C were the major acids found.
The percentageavailability of SFA, MUFA and PUFA
contentswas 50.08, 28.82 and 4.68% respectively in
N. crepidularia.

Polyunsaturated fatty acidsare energy sourcesand
asofunctioninthebody ascomponentsof membranes,
modul ators of gene expression and precursors for
e cosanoids(sdf-heding agents). Arachidonicacid (AA,;
20:4n-6) is the primary precursor of eicosanoidsin
mammals and fish, and is released from membrane
phospholipidsinrelationto severa stimuli duringthe
well documented “arachidonic cascade™®Y,

Further PUFA tendsto reduce the blood choles-
terol levelsandisconsidered a““good” fat. In the present
study, arachidonic acid (C 20:4) contributed 4.68% of
thetotal PUFA content. Among the various nutrients
supplied by the diet, PUFA with 20 and 22 carbons
and more than three double bonds, which are spar-
ingly, or not at al, biosynthesized by neritids, arees-
sential for survival, growth and reproduction of the
mollusks%%:3, These 20- or 22-carbon PUFA, no-
tably 22:6(n-3), 20:5(n-3) and 20:4(n-6), are of par-
ticular importancein membrane phospholipids.
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Further someof the polyunsaturated fatty acidsare
found to beneeded for better growth and surviva of the
cultivably important finfishes. A tropicd herbivore, Tila-
pia zlli wasfound to require o6 rather than 3 fatty
acids Thedietary requirement of 18:2w6 or 20:4w6was
about 1% inthediet*®. Inthe present study, 4.68% of
20:46 fatty acidswerereported in N. crepidulariaand
hence it could be suggested that N. crepidulariaisa
good sourceof these polyunsaturated fatty acidswhich
could beused asgood seefood for fisherfolk anddsoin
thefield of aguaculturefor formulatingfeed. Coldwater
fisharelikely tobemoredemanding in 3 and w6 re-
quirementsfor essentid faity acidsthanwarmwater fish
because congtraintsimposed in maintaining membrane
fluidity aregreater at low temperature4,

Holman*® described »3FA deficiency in patients
with neuropathy, whileinaninteresting review article
Yoshidaet a.* reported low DHA levelsin patients
suffering from schizophrenia, depression, dementia, par-
kinsonism and other behavioural disorders. They de-
scribed that in some of the cases w3FA supplementa-
tion had positive effectson theneurologica symptoms.
Hencedietary intake of omega-3fatty acidsis hel pful
in pronouncing lessinflammatory responsestowards
bronchid asthma, lupus erythematosus, multiple scle-
ross, psoriasisand kidney diseasesand alsoinhibit the
In N. crepidularia, ®3FA contributed 3.60% and so
theintakethisanimal asin Singapore®!, supplement
®3FA deficiency that may help to solve neurological
problemsasreported by Holman(*l,

Inthe present study, thearachidonicacid wasfound
only 4.68%. Further the arachidonic acid has been
proved effectiveinimproving egg quality!® and sur-
viva at theearly lifestagesof fish®821, Themarineani-
masaretherichest sourcesof PUFA. Totd PUFA may
account for about 15.25% of thetotd fatty acids, where
20:5 and 22:6 acidstogether accounted for about 90%
of thetotal PUFA™. Intheearlier study on P. canali-
culus, out of the 30 individual fatty acidsidentified, the
PUFA were the dominant fatty acidsin both freeze-
dried (FD) and frozen samples (40-41% of total PUFA)
whichislying on conforming with the results of the
present study!?!,

Zhokovaand Stetashve® studied thefive species
(Megangulus zyonoesis, M. venul osus, Argopecten
purpuratus, C. gigas, Placopecten magel lanicus) of
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bivalves, thesum of saturated fatty acids observed was
ranging from 16.8t0 22.5%. Amongtheindividua com-
ponents, 16:0 and 18:0 werefound dominant. Whereas
inthepresent sudy saturated fatty acidswererecorded
still higher (58.05%) with acontribution of 17.66% by
the 16:0fatty acids. Thevariationin SFA level inthe
various body parts can beattributed to seasond varia-
tions, diets and adaptation to habitat changes®!. The
saturated fatty acidswerethe next most common fatty
acids- 26%inthe Freezedried and 25% inthefrozen
Green Lipped mussals of P. canaliculusal soi4.

In Tapes decussates and T. philippinarum, 14:0
and 16:0fatty acidsintriacylglycerolsand 18:0in phos-
pholipidswerefound to be dominating!®. Whereasthe
Palmitic acid (16:0), EPA (20:5n%) and DHA (22:6n3)
werethe most abundant fatty acidsfoundinthelipids
of O. wulgaris, as also has been reported for many
cephalopod species®%2, |n the present study, N.
crepidularia showed the dominance of 16:0and 19:0
fatty acidswhich constituted 17.66 and 7.42% respec-
tively, whichisvery well agreeing thefact that the 16:0
wasfound to beamagjor fatty acid in gastropods**7.

Thewater solubleestersof lauric acid and of palm-
itic acid (Tween 20 - polyoxyethylene sorbitan
monolaurate), G2144 and Tween 40 (polyoxyethylene
sorbitan monopal mitate) exhibited appreciabl e bacte-
riogtatic and bactericida activity against tuberclebacilli
in concentrations of 0.01 to 0.001%, but esters of
stearicand oleic acid, Tween 60 (pol yoxyethylene sor-
bitan monostearate) and Tween 80 (PSM,
polyoxyethylene sorbitan monol egte) werefound inhibi-
tory only at higher concentrationg®?. Inthisstudy lauric
and palmitic acidswererecorded as3.0 and 17.66%
respectively that may again givealead regarding the
better nutritive quality of N. crepidularia.

The MUFA content was reported as 23% in the
freezedried (FD) and frozen green lipped mussel P.
canaliculug?l. But in the present study, MUFA was
recorded as 32.68%. TheMUFA levelsinvarious gas-
tropods examined by Johnset al .[* were more or less
equal when compared with that of the results of the
present study.

Oleic acid (18:1) contributed morethan 10%in
Chlamystehuecha®?. In the present observation, N.
crepidularia showed the 18:1 acid level as13.21%.
The20:1 (Monoenoic acid) isconsdered astypically
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marineand alarge number of marineinvertebrate spe-
cies, chiefly molluscs, are known to have significant
quantitiesupto 15%!Y. But inthe present study 20:1
acidswerenot detectable.

AjayaBhaskar? estimated thefatty acid profilein
P.viridis, C. madrasensisand M. casta and reported
that SFA, MUFA and PUFA accounted for 44.06%,
20.47% & 33.74%, 48.4%, 24.04% & 22.15% and
45.94%, 23.40% & 26.97% respectively. On com-
parison, N. crepidul ariashowed higher amount of SFA
(58.08%) (Particularly 16:0 and 19:0) & MUFA
(38.68) and lower amount of PUFA (4.68%). Henceit
could be concluded that the results of the present study
isnot only hel ping theaguaculturefeed industry but so
hel ping themal nutrition problemin our country can be
overcomeby effectivedutili zation of nutrient richmollus-
can seafood.
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