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Abstract

This experiment was performed to study the sequential accumulation of mercury in selected
tissues of gold fish (Carassius auratus) exposed to 2, 6, 30, 120 and 300 ug Hg/1 as HgCl,
In order to prepare treatment groups suitable for the present study, one control and five experi-
mental groups, which were composed of I (2 ug/1), I (6 ug/1), 1T (30 ug/1), IV (120 ug/1), V
(300 ug/1), were used in 180 liter glass aquaria.

The experiment was started by transfering 20 fish of average total length 140 * 20 mm to each
of the six tanks and allowing the uptake to take place for 12 weeks period.

Fish were killed after time periods of 1, 2, 4, 8, and 12 weeks, and samples were disected by
five parts; gill, kidney liver, muscle and egg.

The summarized results were as follows:

1. In control group, low concentrations of mercury(range 0.01-0.11 ug/g) were determined in
the all selected tissues.

2. In experimental group, the average levels of mercury residues in the gill, kidney, liver muscle
and egg were 3.61-189.54 ug/g, 13.91-182.58 ug/g, 8.56-66.49 ug/g, 0.30-20.33 ug/g, and
1.63-23.76 ug/g, respectively,
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3. The mercury residues in selected tissues of the experimental group were generally 2309100

times higher than those of the control group.

4, The amounts of methylmercury per total mercury in the muscle after 12 weeks were 0.10/0.30
ug/8(33.33%) in the I group, 0.14/1.18 ug/g(11.86%) in the II group, 0.25/5.76 ug/g(4.34%)
in the III group, 0.39/11.48 ug/g(3.40%) in the IV group and 0.40/20.33 ug/g(1.97%) in the

V group.
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Table 1. Composition of Test Water (Mean
Values in Parenthesis)

Item Measured Values
Hardness 21 -25(23)
Acidity 8-10(.9)
Alkalinity 5.0 - 80(C 65)
Temperature 16.0 -19.0(17.5)
Turbidity 1.0 - 1.5C L3)
pH 6.7- 6.8( 6.7)
Oxygen 6.3- 6.8( 6.6)
Ammonia < 0.02
Nitrate 35
Nitrate < 0.005
Calcium 16.5 -17.0( 16.7 )
Chloride 42.0 - 42.3(40.2)
Fluoride 0.14-0.16 (0.15)
Arsenic N.D
Chromium N.D
Copper 0. 01
Iron 0.12
Lead N.D
Mercury N.D
Zine 0. 03

- 105~

Note) Values are expressed as mg/i except
temperature (= Celcius )

N.D. Not detected (=

less than 2 ug/1)
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Table 2. Recovery of Mercury Standard So -
lution added to Muscle Sample

Mercury Hg Hg Recovery

(Hg) added found (%)

0 0. 039
HgCl, 0. 200 0.221 91
(99)* 0. 400 0. 468 107
0. 600 0. 641 100

0 0.018
CHHgCl  0.100 0.104 86
(92) 0.200 0.213 98
0. 300 0. 291 91

a ; mean values of recovery
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Table 3.

ide during the 12 Week Exposure

Mercury Concentrations of Selected Tissues of Goldfish exposed to Mercuric Chlor-

Tisssue Group 1 week 2 week 3 week 8 week 12 week
E.CHH#
I( 2) 005+ 0.0 068+ 005 141+ 0.26 184+ 0.51 361+ 1.04
I¢ 6) 1.45+ 0.28 1.82%+ 0.36 3.26%+ 0.33 3.92+ 0.88 532+ 1.26

Gill M( 30)  5.12:x 0.8¢ 10.18% 0.64 12.37+ 0.85 5528+ 4.16 1594+ 3.04
v(120) 41.26 £ 4.11 57.38%+ 7.92 76.39+ 5.11 71.92+ 5.07 82.70 +£13.37
V(300) 48.24+11.08 72.93% 6.01 98.18+18.61 124.05+18.74 188.54+ 30.25
Control 0.03+ 0.01 0.03+ 0.01
I¢ 2) .04+ 108 2.71x 0.42 3.294+& 0.77 9.17+ 1.24 13.91+ 4.10
¢ 6 ) 1.76 £ 0.36 2.99%+ 0.90 4.34+ 0.22 16. 71+ 5.12 26.81 + 4.86

Kidney m¢ 30) 19.74+ 3.64 30.15+ 5.16 45.89+ 8.11 63.02+ 9.19 78.15 + 14.96
(120 ) 32.72+ 8.29 61.94% 13.61 81.62+17.45 113.01 +22.84 125 81 + 26.87
V( 300) 43.21£11.65 77.24* 19.07 105.45+ 18.84 139.41 +15.04 182.58+ 36.91
Control 0.55+ 0.02 0.05+ 0.01
IC 2) 0.65%x 0.08 0.01 % 0.20 L83+ 0.11 4.82+ 0.77 8.56+ 1.65
¢ 6) 1.38+ 0.17 1.99%x 0.38 3.62+ 0.27 8.01+ 2.44 13.81+ 3.07

Liver m 30) 2.88+ 0.51 6.59% 1.47 1526+ 3.52 19.28+ 3.04 2177+ 3.28
V( 120) 11.48+ 3.11 28.35+ 5.07 54.57+ 8.98 55.18 & 6.11 57,43+ 18.19
V(300) 13.95+ 3.38 31.38+ 4.19 5859+ 6.46 65.18 + 12.28 66:49i 20.21
Control 0.06 + 0.82 0.04+ 0.01
IC 2D 0.05+ 0.01 0.05+ 0.03 0.08+ 0.01 0.24% 0.03 0.30x 0.11
o¢ 6) 0.06+ 0.02 0.28+ 0.03 0.474+ 0.07 0.78+ 0.07 1.48+ 0.14

Muscie m(¢ 30) 0.05+ 008 1.16% 0.28 2.07+ 0.94 4183+ 0.45 576+ 0.88
IV( 120) 3.81 0.24 401+ 0.64 8.71+ 1.56 10.21+ 4.42 11.48+ 3.12
V({ 300) 3.66& 0.71 558+ 1.26 9.35+ 2.14 14.71 + 4.92 20.33% 5.75
Control 0.05+ 0.02 0.04+ 0.01
IC 2) 0.02+ 0.01 0.02+ 0.01 0.23+0. 01 0. 87 1.63+ 0.21
0¢ 6) 0.12+ 0.04 0.20 0.27+ 0. 02 0.92+ 0.15 1.82+ 0.09

Egg m¢ 30) 0.76 1.38+ 0.16 2.28+0. 21 526+ 1.18 7.24+ 1.25
v( 120 ) 3.46+ 0.32 5091+ 247 12.18+2. 03 12.94+ 2.01 14.49+ 4.27
V( 300 ) 4.18+ 0.65 7.62+ 2.61 11.22+3. 39 17.89+ 3.14 23.76+ 3.44
Control 0.02+ 0.01 0.02% 0.01

# : Exposure concentration (ug/1)

a: Mean +S5.D, (ug/g)
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Table 4. Concention of Total Mercury and
Methylmercury in Muscle after 12
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Group Total Methylm- Percenta.
(E.C)# mercury ercury ge (%)
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1t : Exposure concentration (ug/1)

a: Mean +S.D, (ug/g)

(Note ) Percentage indicates the rate of
methylmercury per total mercury
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