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Studies on the Toxicity of Methylene Blue and Malachite
Green to Some Aquatic Organisms in Eel Ponds

Hon-Cheng Chen and Chin-Feng Chang

Abstract

Methylene blue and malachite green were generally used to control and to

cure the protozoa and parasitic diseases found in eel-cultured ponds. Therefore,
it is necessary to study the acute toxicity and chronic effects of both chemicals
on the eel (Anguilla japonica) and some other aquatic organisms which were
found abundant in eel ponds, such as mud loach (Misgurnus anguillicaudatus),

cladocera (Daphnia sp.) and green algae (Scenedesmus sp.) for safe treatment,
The results were summarized as follows:

1.

Toxicity of methylene blue and malachite green to juvenile eel, mud loach
fry and Daphnia increased with an increase in concentration. In all cases,
malachite green was found to be more toxic than methylene blue.

Toxicity of methylene blue to above mentioned aquatic animals differed from
that of malachite green. Juvenile eel and Daphnia were the most tolerant
to the toxic action of methylene blue and of malachite green respectively,
with the mud loach fry being the least.

- 0.5 ppm methylene blue was found to have an inhibiting effect on growth

and a decreasing effect on food consumption of juvenile eel. Moreqver, it
could also increase the oxygen consumption and elevate the incipient limiting
tension (I.L.T.) of dissolved oxygen.

For the long-term treatment of eel diseases in growing out ponds, it was
suggested that the concentration of methylene blue used be less than 0.5
ppm. However, in the short-term treatment the concentration must be kept
below 10 ppm.

. High concentrations of methylene blue and malachite green had significant

inhibition effects on growth of green algae, Scenedesmus sp. However, at
low concentrations (0.1 ppm methylene blue, 0.1 and 0.3 ppm malachite
green) it was of interest to find that the algal growth was increased.

Methylene- blue and malachite green also showed significant effects on
fecundity and reproduction of Daphnia sp. The higher the concentrations,
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the less the fecundity and the reproduction.

7. 1t is suggested that the dissolved oxygen of methylene blue-containing water
be maintained to a high level for the purpose of safe, while in medicated
bath.
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Fig. 1. Acute toxicity of methylene blue and malachite
green to the juvenile eels (Anguilla japonicus).
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Fig. 2. Acute toxicity of mcthylene blue and malachite to the

Iarvae of mud loach ‘Misgiinus anguillicandatus).
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Fig. 3. Acute toxicity of methylene blue and malachite
green to the cladocera (Daphnia sp.)-
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Fig. 4. Effect of methylene: blue on the growth of juvenile eels.
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Growth of the green algae (Scenedesmus sp.) after 7-day
exposure to different concentrations of methylene blue and

malachite green.
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Fig. 6. Effect of methylene blue on the oxygen consumption

of the eels.
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Fig. 7. Effect of methylene blue on the food consumption
of the eels (A. japonicus).

Table 1. Effects of methylene blue and malachite green on the
fecundity of Daphnia sp.

Treatments Control Methylene blue Malachite green
Concentrations
Cppm) 0 0.033 0.1 0.33 0.033 0.1
21 19 18 11 18 12
20 17 19 11 18 11
20 20 19 1 19 13
21 21 t 18 13 18 12
Number of eggs 2
) 22 18 16 12 18 13
/individual !
21 17 17 Il 18 12
21 18 20 12 19 12
18 13 18 i1
17 12
11
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Table 2. An analysis of variance to test the significant difference in
the fecundity of Daphnia sp. biwcen different concentrations
of methylene blue.

Source of variances df SS MS FS
Without groups 3 409 136.33 110.1**
Within groups 29 35.9 1.238
Total 32 444.9

** P<0.01

Table 3. An analysis of variance to test the significant difference in
the fecundity of Daphnia sp. between different concentrations
of malachite green.

Source of variances df SS MS FS
Without groups ! 2 316.21 158.1 376.42%*
Within groups [ 20 8.4 0.42 .
Total | 22 324.61
|
** P<0.01

Table 4. Effects of methylene blue and malachite green on the total
number of Daphnia sp. produced during 14-day exposed to
methylene blue and malachite green.

1
Treatments Control ! Methylene blue 1 Malachite green
‘ 1 . _
Concentrations 5 !
. ! . : . . . 0.3
(ppm) 0 0.033 % 0.1 | 0.33 0.033 0.1 3

|
]

|
i
!
Numbers 790 725 386 \ 122 \\ 415 121 51
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