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Development of Physiological and Biochemical Bioindicators of
Barnacle, Megabalanus rosa for Marine Pollution Assessment

Jang-Won LEE* and Pyung CHIN
Department of Marine Biology, Pukyong National University, Busan 608-737, Korea

Using Megabalanus rosa, a sessile filterfeeder, its scope for growth (SFG) by analysis of energy budget were
examined, and free amino acids composition of whole body tissue were analyzed under the exposure to different
concentrations of Hg, Cu and Cd. The 96 hr-LCsy of the barnacle after 96 hr exposure to Hg, Cu, and Cd were
0.220, 0.269 and 1.380 mgL"', respectively. Hg and Cu showed stronger toxicity than Cd, while Hg and Cu had
similar influence on the survival of the barnacle. SFG of the barnacles exposed to sublethal concentrations
of mercury was 18.936 Jgdrywt.'lhr'1 in control group and as increase of mercury concentration the SFG remarkabl

reduced to 0.041 Jgdrywt. 'hr" at 0.1 mgL" concentration of Hg. In the case of Cu, the SFG was 29.841 J%drywt."hr'

in control group and as increase of concentration, the SFG remarkably reduced to -8.304 Jgdrywt. 'hr' at 0.1
mgL”" concentration. In Cd, the SFG was 15.852 Jgdrywt.'hr' in control group, and as increasing concentration,
the SFG remarkably reduced to -19.490 Jgdrywt.'hr™" at 0.4 mgL™". Content of free amino acid (FAA) of whole
body tissue of the barnacle was 45,084 mgkg'l in control group, but it was reduced remarkably to 28,130, 37,500
and 37,106 mgkg” at 0.1 mgL" concentration of Hg and Cu, and 0.4 mgL" of Cd, respectively. Sum of threonine +
serine was 1,334 mgkg' in control but reduced remarkably to 1223, 849 and 888 mgkg ' at 0.1 mgL"' of Hg

and Cu, and 04 mgL'1 of Cd, respectively.
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Table 1. The values of 96 hr.-LCsy of Megabalanus rosa exposed to Hg, Cu, and Cd

Experimental .
Salinity 96 hr.-LCso
Pollutants tem;()%rz;ture (psu) pH (mgL-l)
Hg 0.220 (0.159-0.330)
Cu 201 32+1 7.70£0.08 0.269 (0.227-0.322)
Cd 1.380 (1.131-1.576)

Table 2. Components of the energy budgets of Megabalanus rosa after 7 days exposure to various concentrations of

Hg, Cu and Cd (unit: Jgdrywt. 'hr'!)
Pollutants Cor(lcentr_ation Feeding Assurrellltlczzitlon COI?S)EI}III%SEOH ?gg%r(l)lél Scope for
mgL ™) rate (%) rate rate growth
0.00 53.260 0.627 13.501 0.958 18.936
0.01 49.041 0.450 16.175 1.286 4.607**
Hg 0.04 50.423 0.485 19.924 1.566 2.965%*
0.07 41.991 0.578 21.421 1.368 1.481%%*
0.10 33.991 0.498 15.687 1.200 0.041%*
0.00 74.681 0.644 17.760 0.524 29.841
0.04 66.702 0.511 19.508 0.637 13.953%%*
Cu 0.06 44253 0.433 22.092 0.958 -3.870**
0.08 42.178 0.565 23.424 1.206 -0.817**
0.10 32.158 0.422 20.656 1.093 -8.304%*
0.00 60.813 0.650 22.938 0.763 15.852
0.10 56.380 0.565 27.291 0.822 3.737*
Cd 0.20 57.234 0.567 26.181 1.534 4.720%*
0.30 52.927 0.524 31.272 1.034 -4.572*
0.40 38.136 0.440 34.705 1.546 -19.490*

21.490, 22.789 @ 16.886 Jedrywt. 'hr'S UGt oel A
$AZNIA = g 2EAA] 18936 Jedrywt.'hr'e] 71 =&

S, 0.0l mgL'elA 4.607 Jedrywt. 'hr’, 0.04 mgL ol A
2.961 Jgdrywt.'hr”', 0.07 mgL oA 1.481 Jedrywt.'hr' 28}
I AE HuFE 01 mgl'olA 00419 AARE HolHA
AYFL F9 (P<0.01)3 ZA2EAL YeldAth (Table
2 9 Fig. 1).

2] ARt AE g2 79} 004, 006, 008 L 0.1 mgl 9]
T B A ZhZ) 48.125, 34.098, 19.179, 23814 13,558
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Fig. 1. Energy comonents of Megabalanus rosa after 7 days

exposure to various concentration of Hg.

* P<0.05 ** P<0.01
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Fig. 2. Energy comonents of Megabalanus rosa after 7 days
exposure to various concentration of Cu.
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