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Tab.1 Kinetic parameters of bioconcentration of three heavy metals in T. granosa’ body at different concentrations

B & /B heavy metals Cy(pg-L™D K, K; BCF Chmax (pgog™1) Bz (d)
10. 65 8. 049 0.0176 457. 33 4.87 39.38

Cu 47.80 14. 994 0.0139 1078.7 51. 56 49. 87

97. 65 10. 262 0.0156 657. 82 64. 24 44. 43

1.93 29. 928 0. 0091 3303.6 8.73 76.17

Pb 31.00 15. 279 0. 0064 2369.5 73.96 108. 30

60. 87 17. 604 0. 0068 2584.9 154. 91 01.93

6.32 14.24 0. 0076 1873.7 11. 84 91. 20

Cd 32.20 13. 63 0.0109 1250.5 40. 26 63. 59

67.10 7.318 0.0101 724. 55 48. 62 68. 63
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B KT 467, WHAZERL ST REEZRESH

BRZHAXRBE, NRHN =MESRENEY
BREBUEA G AR £ A a & A E R

R*FE 0.943~0. 992, i Bl A B T HEZER
94.3%~99.2% A BERY. L. FEsh
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Tab.2 Summary of statistical information to assess the goodness-of-fit of the two compartment models

applied in the bioconcentration of heavy metals

R (“:ﬁf_l) < K, BETRR  AmE . 2l Fii
heavy metals ; RSS df ¥2 value F value
concentration

10. 65 8. 049 0.0176 0.275 13 0.943 0.073 275. 54

Cu 47. 80 14.994 0. 0139 11. 972 13 0.970 0.802 562. 60
97. 65 10. 262 0. 0156 19. 854 13 0.971 1.187 774.99

1.93 29. 928 0. 0091 0.188 13 0. 957 0.095 288. 91

Pb 31.00 15.279 0. 0064 4. 865 13 0.984 0. 306 801. 99
60. 87 17. 604 0. 0068 13. 202 13 0.989 0.497 1662. 0

6. 32 14.24 0. 0076 0. 061 13 0.992 0.012 1988. 2

Cd 32.20 13.63 0. 0109 1. 416 13 0.991 0.099 2087.5
67.10 7.318 0.0101 5. 064 13 0.976 0. 357 864. 74

. R2=(1-RSS/MEEFHFH

Notes; R?= (1 —RSS/corrected total sum of squares)

2.4 SXEBBIELR

FREYNESRNERN NESHARF,

Jeditxt Cu Pb.Cd B & &30 11 %S HA R T HAb

EYGEED EBEIIN, ARAEYZAREYESR

x£3 XBPFARARAPURNESENEDEEDNNESY

Tab.3 Literature data on toxicokinetics of heavy metals in various invertebrates (results of two compartment modeling)

K TES oA C cr Bus

mollusk species heavy metals (pgL™1) (C))
Tegillarca granosa * bivalves Cu 10. 65~97. 65 457~1078 39.4~49.5
Crassostea belcheri[22] bivalves Cu 1.26~1.28 7 000~8 100 -
Crassostea belcheri[22] bivalves Cu 0.70 9 300 -
Tegillarca granosa * bivalves Pb 1. 93~60. 87 2370~3 305 76~108
Crassostea belcheri[22] bivalves Pb 0.27~0. 30 900~1 800 -
Crassostea belcheri[22] bivalves Pb 0.102 2 300 -
Mytilus edulis[10] bivalves Pb 10~100 1151~1 483 27.8~33.7
Crassostrea gigas™) bivalves Pb 10~100 446.1~692. 2 19.9~50. 8
Tegillarca granosa * bivalves Cd 6. 32~67. 10 724~1 873 64~91
Mytilus edulis3] bivalves Cd 40 4700 104~190
Mytilus edulis[2!] bivalves Cd 10~100 100 307
Gammarus zad. /sal14] gastropods Cd 17~13 377~1190 5.7~2.4
Viviparus georgianus(24] gastropods Cd 10~50 200~800 8.3/139
Crassostea belcheri[22] bivalves Cd 0.083~0. 086 2 600~4 100 -
Crassostea belcheri[22] bivalves Cd 0.062 1600 -
Mytilus edulis[10] bivalves Cd 10~100 783.4~924.4 27.1~73.5
Crassostrea gigas™) bivalves Cd 10~100 880. 6~986. 3 33.2~43.3

E: o« RRFIERE, - RrLEE

Notes; * means the data in the present study; - means no reference
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Kinetic study on the bioconcentration of three heavy metals (Cu, Pb, Cd)
in Tegillarca granosa Linnaeus
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Abstract: Heavy metal pollution in benthic filter-feeding bivalves has received more and more
attention. With regard to the studies in this field, the two-compartment kinetic model is a new
developed mathematic model. In the present study, accumulation and elimination of three heavy
metals (Cu, Pb, and Cd) in Tegillarca granosa Linnaeus were investigated in a semi-static system.
Kinetic parameters of bioconcentration were obtained from the two-compartment model by nonlinear
curve fitting, including uptake rate constant (K;), elimination rate constant (K;), bioconcentration
factor (BCF), and biological half-life (B,/;). It was found that the metal concentration data were
fitted to the two-compartment model, and good agreement was found between the predicted and
observed metal concentration using the goodness-of-fit test. The modeling results showed that K,
ranged from 7. 318 to 29. 928, K, ranged from 0. 0064 to 0. 0176, BCF ranged from 457. 3 to 3303. 6,
and B,,; ranged from 39. 4 to 108. 3. The results also indicated that the uptake rate constant (K,) and
bioconcentration factor ( BCF) generally decreased with the increase of heavy metal exposure
concentration in ambient seawater, the bioaccumulation ability order of T. granosa to the three heavy
metals was Pb>>Cd>Cu, the biological half-life of Pb in T. granosa was longer than those of Cd and
Cu, maximal content in the organism (Cpmyx) at the theoretic equilibrium increased and was basically
directly proportional to increasing metal concentration in the outside water. So it could be regarded
that the heavy metal concentration in T. granosa faithfully reflected the contaminations status and
process of the ambient surroundings, accordingly T. granosa could be regarded as the indicator of the
three heavy metals in coastal waters of Zhejiang Province and other waters with the distribution of T.
granosa.
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