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JAPANESE INDUSTRIAL STANDARD JIS

Testing methods for determination of K 0229-1992
the inhibition of the mobility of Daphnia by chemicals

1. Scope This Japanese Industrial Standard specifies the methods to test the
determination of the inhibition of the mobility of Daphnia magna or Daphnia pulex
(Cladocera, Crustacea) (hereafter referred to as "Daphnia”), by such as chemicals,
industrial waste, surface water, or ground water.

Remarks 1. Because the sensitivity of organisms to the toxicity of substances
is considerably different depending on species, the influences on
Daphnia by water-soluble material as chemical substance,
mentioned in this Standard, cannot be applicable to other species.

2. The method specified in ISO 6341 is shown in Annex.
3. The standards cited in this Standard are as follows.
JIS B 7411 Etched-stem liquid-in-glass thermometers, total
immersion type

JIS K 0094 Sampling methods for industrial water and
industrial wastewater

JIS 7Z 8802 Methods for determination of pH of aqueous
solutions

4. The International standard corresponding to this Standard is as
follows.

ISO 6341-1989 Water quality—Determination of the inhibition
of the mobility of Daphnia magna straus (Cladocera, Crustacea)

2. Definitions The definitions used in this Standard are as follows.

(1) stock solution Original solution of chemical substance or industrial waste-
water from which test solution will be prepared by dilution.

(2) dilution water ~ The water for dilution of stock solution to prepare specified
test solution.

(3) test solution Service water, making each test division, prepared by mixing
stock solution and dilution water.

(4) initially set concentration Either the concentration of chemical substance
or dilution ratio of industrial wastewater, which has been set at test begin-
ning. In this time, the initial concentration by which 50 % of Daphnia are
immobilized in 24 hours is marked as 24h — EC(I)50, and the initial concentra
tion by which 50 % of Daphnia are immobilized in 48 hours can be similarly
obtained, so this is marked as 48h — EC(I)50.

It is desirable to mark both the lowest concentration by which the mobility-
inhibition rate of Daphnia is 100 % and the highest concentration by which it
is 0 %.

Documents

Full document details: JIS K 0229-1992


http://www.avadocuments.com/doc/jis-k-0229-1992
http://www.avadocuments.com/doc/jis-k-0229-1992

JIS Kx0D229 92 E 4933kL08 052L798 792 W

2
K 0229-1992

(5) mobility inhibition This shall be used to judge the degree of acute toxicity
of chemical substances to Daphnia, and be the condition that Daphnia cannot
mobilize about while it can move antenne, after 15 seconds from gently mixing
test solution. ‘

3. Matters in common Concerning sampling of sample water, follow JIS
K 0094.

4. Summary of measuring method Chemical substances or others are added
into the container for Daphnia, which have been acclimatized and bred in a
laboratory, and initially set concentration by which 50% of Daphnia are
immobilized after 24 hours shall be obtained.

5. Test organism The organism to be used for test shall be Daphnia.

Breed Daphnia in the water at 20+2°C whose components are the same as
those in dilution water for test as far as possible, and under so good condition as
dormant ova are not generated. They shall be fed by cultivated green algae or the
like. '

When testing, transfer the female imagoes, which have been successively-bred
and passed for 2 weeks or longer after their birth, into a newly prepared container
just the day before test, and select the larvae which have been born until next
morning (less than 24 hours after the birth), to submit them to test organisms.
Separate imagoes and larvae using a pipet or a sieve.

The method to breed Daphnia to be used for test organisms shall be as follows.

5.1 Procurement of test organism Test organism shall be Daphnia, and it shall
be the Daphnia whose species are identified and history is clear.

5.2 Breeding apparatus and implements

(1) Temperature Either a thermostat capable of controlling its temperature, or
the site where room temperature can be controlled.

(2) Illumination Employ a fluorescent lamp, and control its cycling of bright
and dark by a timer to keep 1000 1x to 2000 lx illuminance.

(3) Container for breeding Container with wide surface area.

(4) Implement for separation To separate imagoes and larvae, use such as a
stainless steel sieve suiting to the size of Daphnia.

To transfer them, use a rubber suction bulb or the like.

(5) Implements to cultivate algae for feed Use preferably a transparent
Erlenmeyer flask as a container, capable of aerating always with an air
compressor. Illuminate continuously it using such as a fluorescent light
which can keep suitable illuminance for the species.
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5.3 Breeding method

(1) Environmental condition

(a) Temperature of water 20+2°C

(b) Water for breeding Dechlorinated tap water(1), well water, or
synthetic water(2).

(c) pH pH shall be 6.7 to 8.5.

(d) Dissolved-oxygen concentration 60 % or more of saturated value.

(e) Light Illuminance of 1000 1x to 2000 lx, and of bright and dark cycling
with 16 hours/8 hours illumination time.

(f) Feed Such feed as green algae (Selenastrum capricornutum,
Scenedesmus quadricauda, Chlorella vulgaris, etc.), protozoa
(Chlamydomonas reinhardtii, etc.) or yeast can give superior
propagation.

(g) Cultivation of feed Prepare suitable culture ground for green algae or
protozoa, and carry out continuous cultivation. To make them food,
separate them centrifugally when they get the stage of logarithmic
propagation, and suspend them in dilution water, for feeding.

(2) Separation from single strain Transfer one single body of female Daphnia,
while making propagation by parthenogenesis, into a 50 ml to 100 ml
container, and employ the larvae generated from this for successively
breeding.

(3) Method to breed successively Put the Daphnia obtained by separating from
single strain into a container, breed it for 2 weeks to 4 weeks with regularly
feeding, and keep the larvae (preferably after 3 generations) which have been
born during this duration, for Daphnia to be successively bred. In this case,
the water for breeding shall be priodically changed because high organisms
density will bring the shortage of feed and deterioration of water quality, and
thus the lowering of propagation.

Sudden change of temperature may give the influence on propagation rate,
therefore, it shall be careful.

Notes (1) Never contain free chlorine, heavy metals, ammonia, or agricultural
chemicals, which has been known poisonous to Daphnia.

(2) An example of preparation shows in 5.2 of Annex.

5.4 Discrimination of male and female Discriminate them by shape of the first
antenna. Male has very large hook-like antenna, but female has very small one.
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6. Dilution water Good-quality well water containing no extraordinary
components or dechlorinated tap water, or synthetic water made by definitely
dissolving a specified amount of reagent into distilled water or dechlorinated tap
water, in which, then, dessolved oxygen is aerated to get saturated(3).

Note(3) Dilution water shall keep Daphnia mobilizing normally at least for 48
hours.

7. Implements and apparatus Implements and apparatus shall be as follows.

(1) Thermostatic apparatus Thermostatic room or thermostat in which the
water in an acclimatizing water tank or test container is kept at 20+2°C.

(2) Acclimatizing water tank Shallow vessel with wide surface area. Use it
after sufficiently washing.

(3) Test container Glass test tube or beaker, measuring 10 ml to 100 ml in
capacity. Use it after sufficiently washing.

(4) Dissolved-oxygen measuring apparatus Built-in type with a temperature-
compensating circuit.

(5) pH meter with a glass electrode II type or superior one specified in JIS
Z 8802.

(6) Thermometer The one with 50 degrees specified in JIS B 7411,

(7) Measuring instrument for total hardness

8. Test condition Test condition shall be as follows.

(1) Environment of laboraty Test shall be carried out under the condition
' where it is confirmed that Daphnia can be normally bred.

(2) Water temperature Water temperature shall be controlled at 20+2°C while
test is being carried out.

(3) Concentration of dissolved oxygen The concentration of dissolved oxygen
shall be kept at least 60% of saturated concentration(4).

(4) Number of bodies and density of test organisms Put at least 20 bodies of
Daphnia in a test division of one concentration, which are equally divided into
4 test containers. In this case, density shall not exceed 5 bodies per 10 ml.

Note(*) Even when sample is special wastewater with so high biode-
gradability that it is hard to maintain 60 % or more of satu-
rated concentration, it is important to keep the concentration of
dissolved oxygen 2.0 mg/ or more. In this case, carry out an
aeration test simultaneously and grasp desirably the influence
caused by the concentration lowering of dissolved oxygen.
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9. Operation

9.1 Preparation of stock solution and test solution =~ Sampling method of waste-
water and storing of sample shall follow JIS K 0094.

(a) Fill sampled water in a sample bottle so as to leave no empty in it. Carry
out the test as soon as possible after sampling. When the test can not be
carried out within 6 hours after sampling, allow the sample to be cooled
at the sampling site to (0°C to 10°C). In this case, do not use preser-
vative. When making test, take out sample from the bottle, add dilution
water to make test solution with specified concentration, and use it.

(b) When chemical substances are to be used, dissolve it in a glass con
tainer with a specified amount of dilution water, distilled water, or
ion-exchanged water, to prepare stock solution. If the stability of
chemical substances in water is not certain, prepare stock solution
just before it is used. When stock solution of hardly soluble in water
is to be prepared, suitable means can be adopted. For instance, dis-
solve it in solvent with low toxicity to Daphnia.

(¢) When making test, add stock solution into dilution water to prepare test
solutions with several concentration steps, and make each of them a test
division. The uppermost concentration of test solution shall be, in case of
easily water soluble, 1000 mg/l. When stock solution is made of distilled
water or ion-exchanged water, it is desirable that the rate of stock
solution in test solution does not exceed 1%.

In case of employing solvent to prepare stock solution, the solvent
concentration in test solution shall not exceed 100 mg/L.

(d) In addition to test division, provide contrast division which has been
prepared with only dilution water. When solvent is used to prepare stock
solution, the contrast division (solvent contrast division), of which
solvent concentration is the same as that in test division of the highest
solvent concentration in the test solution, shall be provided.

9.2 Preliminary test The concentration range, to be adopted at definitive test,
shall be decided at preliminary test. Set test divisions, by diluting sample,
covering wide concentration range of test solution, for instance, 100 %, 10 %, 1 %
and 0.1 %, or 100 %, 32 %, 10 % and 3.2 % (so as to make the logarithmic interval
equal), and then carry out preliminary test.

Preliminary test gives approximate value of 24h-EC(I)50 [or 48h-EC(I)50].

Additionally, record the concentration range which gives 0 % and 100 % of
mobility-inhibition rate, and unusual behaviour of Daphnia. Example of prelimi-
nary test is shown in Annex Informative reference 2.
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