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INTRODUCTION

Bivalves are filter feeders and are known as bio-indicators of the environment in which they live. Mussels are
widely used for assessing the status of coastal environmental health, especially to monitor trace metal
accumulation in the ecosystem (Lakshmanan and Nambisan 1983; Krishnakumar et al. 1998; Yap et al., 2004;
Sasikumaretal., 2011; Spadaetal., 2013). Trace metals in the ecosystem can exceed the permissible level by
way of increased industrial pressure and other anthropogenic activities; particularly in the coastal areas
(Shahidul-Islam and Tanaka, 2004; Kaladharan etal., 2011).

Based on its potential for aguaculture, the present study was initiated in order to evaluate the trace metal
accumulation in Vembanad Lake (VL), opening to the Arabian Sea.

MATERIALS AND METHODS

Seeds of green mussel (Perna viridis) of weight
ranging from 2.66 to 8.34 g collected from
Neendakara Bay in December 2012, were stocked
in VL at Moothakunnam, Munambam, Cherai and
Njarakkal. The content of metals viz. Copper (Cu),
Lead (Pb), Cadmium (Cd) and Zinc (£n) in water
collected from the stocked locations of VL were
analysed during March to June 2013, using
Voltammetry as per Anoop et al. (2007). Tissue '
samples of mussel were subjected to microwave
digestion as per USEPA method 3052 SW-846 -
Update lll and assessed for initial and final content of
Cu, Pb, Cd and £Zn, by means of Atomic Absorption
Spectrophotometer A Analyst 700 (Perkin Elmer)
using standard procedures. Blanks and known
standards were run for quality control. Standard
reference material was used for quality assurance
and the recovery of each metal was found to be

above 90%.
RESULTS

® The Cu and Zn content in water were below permissible level of 1000 ppb as per the stipulated limit of USEPA
(1986) in the VL stations at Moothakunnam, Munambam, Cherai and Njarakkal (Fig. 1and 2).

®* The Pb content in water was NOT DETECTED during March — May but detected in June 2013 in

Moothakunnam, Munambam and Njarakkal. The values were below permissible level of 50 ppb as per the
stipulated limit of USEPA, 1986 (Fig 3).

® Content of Cd in water was found NOT DETECTED during March — May but detected in June 2013 in
Munambam only (Fig4). The values were much below the permissible level of 10 ppb as per the stipulated limit
of USEPA(1986).

Fig 1. Copper concentrationin water at selected
locations of Vembanad Lake
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Fig 2. Zinc concentration in water at selected
locations of Vembanad Lake
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Fig 3 . Lead concentration in water at selected
locations of Vembanad Lake
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Fig 4. Cadmium concentration in water at
selected locations of Vembanad Lake
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RESULTS

®* The mean content and range of Cu, Zn, Pb and Cd in the initial sample from Needakara Bay and in the final
harvested samples from the four VL stations where they were stocked are givenin Table 1.

Metal Location
|  Neendakara Bay Vembanadu Lake (Final)
(nitial) |
Moothakunnam Munambam | Cherai Njarakkal
Mean Range Mean Range Mean Range Mean Range Mean Range
(N=6) (N=5) (N=5) (N=5) (N=5)
Cu, Not Not Not Not Not Not Not Not Not Not
ugg’ | Detected | Detected | Detected | Detected | Detected | Detected | Detected | Detected | Detected | Detected
Zn, | 64.19 61.44 - 74.8 68.38- | 19.63 ND - 7399 | 59.81- | 59.79 | 48.39-
ngg’ 66.93 87.36 78.52 | 88.17 72.34
Ph, 3.33 2.92- 4.00 2.47- 2.26 ND - 7.19 5.63 — 0.37 4.15-
pgg’ 3.74 6.60 5.65 8.74 5.96
cd, | 044 0.30 - 0.37 0.14 - 0.15 ND - 0.45 ND - 0.37 0.19 -
ueg’ | 059 | _0.79 059 | 0.90 0.69

® The Cu content in tissue was NOT DETECTED in the initial meat sample from Neendakara Bay, as well as in
the final samples from the stations viz. Moothakunnam, Munambam, Cherai and Njarakkal at VL.

®* The mean content of Zn in meat sample from Neendakara Bay ( 64.19 ppm) and in the final samples from the
same stations (Moothakunnam, Munambam, Cherai and Njarakkal) at VL (74.80, 19.63, 73.99, 59.79ppm
respectively) also were much below the permissible level (217 ppm) as stipulated by WHO (1987), on meat dry

weight basis.

®* In Neendakara Bay (3.33 ppm) and in VL, in the stations viz. Moothakunnam, Munambam, Cherai and
Njarakkal , the meat samples contained a mean Pb content (4.00, 2.06, 7.19, 4.86 ppm respectively), below
the permissible level (9 ppm) as stipulated by WHO (1987), on meat dry weight basis.

®* The mean Cd content in meat sample at Neendakara Bay (0.44 ppm) and in the above mentioned VL stations
(0.37, 0.15, 0.45, 0.37 ppm) were below the permissible level for Cd (9 ppm) as stipulated by WHO (1987), on
meat dry weight basis.

® Trace metals in mussels has been extensively studied from both ecotoxicological and seafood safety points

(Krishnakumaretal. 1997; Glynn etal. 2003; Szeferetal., 2004, Premaetal., 2009; Sasikumaretal.,2011). But
the results of the present investigation are unique as this is the first attempt of its kind in VL.

The above results indicate the suitability of the selected sites, viz. Moothakunnam, Munambam, Cherai and
Njarakkal at VL for clean mussel / bivalve farming. No threats of the selected metal contamination or

bioaccumulation above the permissible level in meat were observed during the grow-out period of six months.
The meat was found to be safe for consumption with regard to the selected metal accumulation in the selected
sites.
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