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Studies on the Concentration and Elimination of Radiocobalt in
Organic Complexed and Ionic Forms by Mussel, Mytilisepta virgatus
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Paper electrophoretic behavior of cobalt in sea water media with or without glycine was in-
vestigated under laboratory conditions. No detectable change in the apparent electrophoretic
mobility of synthesized trisglycinato coblat (III) complex in a simple ses water medium was ob-
served during the ageing period of 41 days under continuous aeration at 15+2°C. Cobaltous ion

“in a sea water medium without glycine was hydrolyzed and diffuse electrophoretic zone was ob-

served with ageing. After 15 days ageing the formation of cobaltous sulfate was confirmed by
means of infra-red spectrophotometry on eluted spot sample. The complex formation of cobalt
with glycine in sea water media seemed to be almost complete after 3 hours at 70°C and then

2 hours at room temperature. Also the increase in the concentration of glycine in sea water

*

*

showed much and more rapid formation of the complex. The uptake and elimination of the dif-
ferent chemical forms of radiocobalt by mussel, Mytilisepta virgatus, were studied under labora-
tory conditions. The synthesized *'Co-trisglycinate and ®°Co in cobalt chloride were used as
tracers for organic complexed and ionic cobalt, respectively. The physico-chemical character-
istics of organic and ionic cobalt in rearing waters were also investigated. The rates of uptake,
the turnover rates and the concentration factors for organic cobalt in both the soft parts and
the shell of mussel were smaller than those for ionic cobalt from the analysis based on the ex-
ponential model. In the uptake experiments, the exchanged cobalt in the soft parts of mussel
could be calculated to be 0.26% for organic cobalt and 1.93% for ionic cobalt at equilibrium
state, respectively. The whole-body retention curves of both radiocobalt consisted of at least the
two components. The initial elimination of organic cobalt was larger than that of ionic cobalt.
Mass balance calculations at the conclusion of the uptake experiments showed a remarkable dif-
ference between the distributions of organic and ionic cobalt in the systems.
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Table 1 Analytical data of tris
cobalt(Ill) complex. Co(NH2-
CHz-C00)3-2H20 ; m.w. 317.2

Element Cal?g/olt)tted F(o%n)d
Co % 18.6 18.2
H 5.1 5.0
C 22.7 22.5
N 13.2 13.1
0 40.4 37.5
Total 100.0 96.3

* Cobalt was determined by spectrophotometry
with Nitroso-R salt.
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1 Paper electrophoretic pattern of CoCl;
(6mM) in sea water medium without
glycine
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Fig. 8 Relative amount of ionic species of
cobalt in sea water with glycine after
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Tris~glycinato SCo(111) complex in sea water
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Tris-glycinato 5Co () complex in rearing water for mussels,
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Fig. 5 Relative amounts of ionic species of tris-glyci
nato Co(Il) complex in sea water after various

ageing time
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Fig. 6 Relative amounts of ionic species of
tris-glycinato %Co (II) complex in
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ious ageing time
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Table 3 Rate of uptake, turnover rate and concentration
factor for 57Co(organic) and 60Co(inorganic) in various tissues of mussel
(Calculated from the uptake experiments)

Rate of uptake . Turnover rate Concentration factor
Tissues w (B) Estimated hasnved

57Co 60Co 57Co 60Co 57Co 60Co 57Co 60Co
Byssus 6.10 | 2560.43 | 0.21 5.40 | 29.05 | 474.15 | 36.5 657.9
Body fluid 54.71 32.99 | 59.02 | 15.36 093 |- 2.15 1.0 2.4
~ Mantle _ . 0.15 0.64 | 020 | 0.5 015 | 42 | o7 5.4
Gonads 0.10 0.91| 0.11 0.12 | 0.91 7.58 0.8 | 8.8
Gills » 0.35 2.65 | 0.20 0.13 1.75 | 2037 | 1.8 | 245
) viséeral mass 1.00 5.81 | 0.29 0.11 3.45 | 52.82 4.0 59.0
~ Adductor muscle | 0.14 6.82 | 0.17 | 1.09 0.82 | 6.26 0.8 | 85
S B esus) | 032 | 44| 026 | 045 | 133 | 980 | 14 | 130
Shell - : 0.045 1.39 | 0.049 0.14 0.92 9.93. 0.7 11.0
~ Whole body | 0.129-| - 2.22 | 0.085 | 0.10 1.52 22.20 1.6 26.2
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Table 4 Biological half-life. elimination rate and percent retention for
57Co(organic) and 60Co(inorganic) in various tissues of mussel
(calculated from elimination experiments)

Tieswe LTI Kb1 Ter | P1 | r} Kb2 Th? P2

 [57Co{60Co| 57Co | 60Co |57Co|60C0|57Co|60C0|57Col60Co| 57Co | 60Co | 57Co | 60Co [57Col60Co
Byssus 0.86/0.85/0.0454 | 0.0644 15.3110.8[22.732.6(0.61/0.72/0.0063 | 0.0035 | 109.3 | 198.2 [77.367.4
Body fluid  |0.85/1.00[0.4669(0.1327 | 1.5, 5.2/84.568.60.820.840.0121 [0.0112| 57.3 | 61.9 [15.531.4
Mantle 0.86(0.82(0.1943 |0.1392] 3.6{ 5.0/80.6/70.7)0.6810.61 0.0034 |0.0020 | 203.8 | 346.5 19.429.3
Gonads 0.9100.86/0.1339 |0.1196 | 5.2| 5.8(73.868.40.42 — [0.0039 | — | 177.7 | — [26.231.6
Gills 0.780.67/0.2815 |0.8150 | 2.5] 0.9/43.231.8 — | — | — | — | — | — |s6.868.2
Visceral mass [0.7400.87)0.0656 | 0.1929 [10.6| 3.6(54.0(53.7/0.630.72/0.0013| 0.0014 | 533.1 | 495.0 |46.0/46.3
Adductor 14 91/0.90/0.3698 |0.3496 | 1.9 2.0146.049.2(0.77,0.620.0070 | 0.0051 | 99.0 | 135.9 |54.0[50.8
Soft parts 1 0.860.8110.1233 0.0912 | 5.6 7.647.1130.80.59/0.580.0031 | 0.0039 | 224.0 | 176.0 [52.969.2
Shell 0.5200.610.0718[0.1658 | 9.7| 4.2(24.4]25.10.5700.83)0.0040 | 0.0038 | 173.5 | 179.4 [75.6/74.9
Whole body [0.82(0.630.1331|0.0409 | 5.2/16.9(85.2024.9 — | — | — | — | — | |ss.8l75.1

. 2 2, L pps s . .
Ti, T2 : Coefficient of determination

Kbi, Kbz : Elimination rate (Day~1)

" Tb1, Th2 : Biological half-life (Days)

P1, P2 : Percent retention(%)P1 + P2 =100%

Suffix 1, 2 denote the short and long

THREEE 2,90 + i3 & DICRANOEH R &
MEL s EREEONMU~O%E EDT O,

Table 4 13454 %4 vaHOME, H-EIIIKX3
T{LEE 2 50 ORI DT, BN TER

U e, dhihaR (Bl B&

BERL 1

URE

FILEETE 2 700 T OBE i & A F I E IR

(1.56~5.84) <,

ZDIEE AL DS REHHEL &

components, respectively

AWM, HlBEL TR, KK ABE EERSE
BB 5%,

2N ERBITEMRERERANEL, o, HEHE
BREROBNSDELTRERTH 50

Bafr ikige Bic 40 T REEKa, v kD
E, SEMEN ERIPBIU 20 ERE FHE
B, sk 2WFEIE a-9v + 0BRSS ©
PRI FITEUL TOkd, Z0BADE

Table 5 Mass baiance of the radiocobalt in the system
(78 days after the addition of radiocobalt)

c Organic cobalt in 57Co-trisglycinate Ionic cobalt in 6°CoC]2
omponent : -
" (“%;a:te:itght) Mass blance (vﬁ‘;aatelitght) Mass blance

Mussels 165.4 ¢ 0.8% 159.2? 7.3%

(Soft parts) (68.3) ¢ (0.6)% (68.7) ¢ (5.1)%
- (Shell) (97.1) ¢ (0.2)% (90.5) ¢ (2.2)%
Glass wool filter o o
including residue 16.6 ¢ 1.6% 13.49 28.2%
Rearing seawater 20000.0m¢ 92.7% 20000.0m’ 50.7%
Suspended matter 2.0¢ 0.7% 1.6¢ 6.6%
Experimental i
vessel 4.2% 7.2%

Total 100.0% 100.0%
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