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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The procedpre

described i

different types of ISO documents should be noted. This document was drafted in accordande\wit

editorial ru

Attention is

ia neededdo

es of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

drawn to the possibility that some of the elements of this document may-be’the subje

ect of

patent rights. ISO shall not be held responsible for identifying any or all such patenf+ights. Detalils of

any patent rjights identified during the development of the document will be in théjIntroduction af
on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade npme used in this document is information given for the convenience of users and doe
constitute ah endorsement.

For an exp
assessment,

Barriers to Trade (TBT) see the following URL: Foreword - Sufiplementary information

anation on the meaning of ISO specific terms and\expressions related to confor

1d /or

S not

mity

as well as information about ISO’s adherence to*the WTO principles in the Technical

5C 5,

The commiftee responsible for this document is ISOLTC 147, Water quality, Subcommittee
Biological methods.
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Introduction

The evaluation of harmful effects on chemicals and pollutants on the biota in freshwater environments
has for several years involved the performance of biological tests.

Rotifers, and especially the species Brachionus calyciflorus, are of interest from the ecotoxicological
standpoint, because they are often an important component of the zooplankton and serve as prey for
small fish and larger invertebrates.

The test specified in this International Standard involves determination of the lethal effects of toxicants
to thefreshwater rotifer Rrachionus calyciflorus, after 24 h exposure

© ISO 2016 - All rights reserved v
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INTERNATIONAL STANDARD ISO 19827:2016(E)

Water quality — Determination of the acute toxicity to the
freshwater rotifer Brachionus calyciflorus

WARNING — Persons using this document should be familiar with normal laboratory practice.
This document does not purport to address all of the safety problems, if any, associated with its
use. It is the responsibility of the user to establish appropriate safety and health practices and to
ensure compliance with any national regulatory conditions.

IMPQRTANT — It is absolutely essential that tests conducted in accordance with;this document
be carried out by suitably qualified staff.

1 $cope

This|International Standard specifies a method for the determination ofthe lethal effects|of toxicants
to Briachionus calyciflorus after 24 h exposure.

The method is applicable to:

a) ¢hemical substances which are soluble, or which can be‘\maintained as a stable syspension of
I:spersions under the conditions of the test;
b)

industrial or sewage effluents, treated or untreated, if appropriate after decantation, [filtration or
¢entrifugation;

c) freshwaters;

d) 4Jqueous extracts.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this docunient and are
indigpensable for its application. For dated references, only the edition cited applies. For undated
referjences, the latest edition.of the referenced document (including any amendments) applies.

[SO §667-16, Water quality — Sampling — Part 16: Guidance on biotesting of samples
ISO 3814, Water quality — Determination of dissolved oxygen — Electrochemical probe methgd

ISO/T'S 20281 Water quality — Guidance on statistical interpretation of ecotoxicity data

3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

31
control batch
series of replicates containing control solution

[SOURCE: ISO 6341:2012, definition 3.1]

3.2
LCso
concentration of dilution of the test sample which gives rise to 50 % mortality of the test organisms

© IS0 2016 - All rights reserved 1
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series of replicates filled with the same test solution

[SOURCE: IS

3.4
pure water

0 6341:2012, definition 3.6]

deionized or distilled water with a conductivity below 10 uS/cm

4 Princi

le

The test or
percentage
calculation

The testis c

— a “rangyg
of the 2

banisms are exposed to a range of concentrations of the sample under analysis ‘an
mortality of the test organisms is determined after 24 h exposure, withsubseq
f the 24 h LCsp.

hrried out in one or two stages:

-finding test” to determine the range of concentrations or dilutions‘needed for calcul
- h LCs;

— a “definfitive test” conducted when the data of the range-finding test.are not sufficient or adeq

for calcy

5 Teste)

1lation of the 24 h LCsp.

hvironment

The test shalll be carried out in the dark, in a temperature-controlled room or incubator at (25 + 1)

the test conf
Maintain th
that the test
6 Reage

Use only reg

6.1 Testo

The tests o
culture (see

The procedt

ainers.

e atmosphere free from toxic dusts or vapours. The use of control solutions is a double ¢
is performed in an atmosphere freefirom toxic dusts and vapours.
hts, test organisms andmedia

gents of recognized analytical grade, unless otherwise specified.

rganisms

Fganisms are €females of the species Brachionus calyciflorus, obtained from a labor
References [Z];[3],[4]), or hatched from commercially available cysts1).

ire forhatching of Brachionus calyciflorus from cysts is described in Annex A.

6.2 Cultu

1 the
juent

htion

juate

°Cin

heck

itory

ing and dilution medium

A natural or an artificial freshwater may be used as the water for stock culturing the rotifers, or as
dilution water for the testing. Natural freshwater shall be collected from an unpolluted location; it must
be filtered (30 pm) and conditioned to test temperature and oxygen saturation prior to use. Natural
freshwater can be stored cold (4 + 1) °C for several weeks.

An example

of artificial freshwater suitable for culturing and testing is given in Annex B.

1

MicroBioTests Inc. Mariakerke, Belgium, is an example of a supplier able to provide suitable Brachionus

calyciflorus cysts commercially. This information is given for the convenience of the users of this document and does
not constitute an endorsement by ISO of this supplier.

2
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6.3 Reference substance

Potassium dichromate (K;Crp07) or copper sulfate (CuSO4:5H70) are recommended as reference
chemicals.

NOTE Since K»Cr,07 is a carcinogenic substance, toxic via inhalation, the use of a ready-made solution with

a defined concentration of K,Cr,072) for the preparation of the stock solution of the reference substance can
reduce the risk of inhalation of the toxic dust in the laboratory.

7 Apparatus

Usuall laboratory equipment and in particular the following.
7.1 | Temperature-controlled room or chamber

7.2 | Petri dishes

Smalll Petri dishes (diameter 5 cm) in glass or in inert plastic material.

7.3 | Test containers

Disppsable 48 wells (6 x 8) microplates made from chemically-jnert material.

7.4 | Pipette for sampling rotifers, with a sufficient diameter for capturing the animals while allowing
sampling of only a small volume of medium.

For gxample single use 1 ml capillary mini-pipettes-are suitable.

7.5 | Stereomicroscope with incident (bottom) illumination, with a magnification of at least 8 times
and, |f possible, a continuous magnification.

7.6 | Light source, providing a range-of light intensity in the hatching Petri dish of 3 000 1k to 4 000 Ix
corrgsponding to 40 to 55 umol.m%2.s-1.

7.7 | Sample collecting bottles, as specified in [SO 5667-16.

8 Treatment and’preparation of samples

8.1 | Special precautions

Specjal precautions are required for sampling, transportation, storage and treatment of frieshwater or
effluput.

Sampling, transportation and storage of the samples should be performed as specified in [SO 5667-16.

Carry out the toxicity test as soon as possible, ideally within 12 h of collection. If this time interval
cannot be met, cool the sample to 0 °C to 5 °C and test the sample within 24 h. If it is not possible to
perform the test within 72 h the sample may be frozen and maintained deep-frozen (below -18 °C)
for testing within 2 months of collection, provided that characteristics are known to be unaffected by
freezing. At the time of testing, homogenize the sample to be analysed by shaking manually, and, if
necessary, allow to settle for 2 h in a container, and sample by drawing off (using a pipette) the required
quantity of supernatant, maintaining the end of the pipette in the centre of the section of the test tube
and half way between the surface of the deposited matters and the surface of the liquid.

2) Titrisol potassium dichromate solution is an example of a suitable product available commercially. This
information is given for the convenience of the users of this document and does not constitute an endorsement by
ISO of this product.

© IS0 2016 - All rights reserved 3
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If the raw sample of the decanted supernatant is likely to interfere with the test (due to the presence
of residual suspended matter, protozoa, microorganisms, etc.) filter or centrifuge the raw or

decanted sa

mple.

The sample obtained by either of these methods is the sample submitted to testing.

Measure the dissolved oxygen concentration (as specified in ISO 5814) and record the value in the test

report.

8.2 Preparation of the stock solutions of substances to be tested

Prepare the
a specified
is stable ung

For substan

9 Procedure

9.1 Selec

The test sh
be selected
sample to b
or definitive

For the ran
usually 10 (

For effluen

concentratign by half).

Dilutions se
exceeding 3

The test is
sample) alsq

When using]
performed f{
does not hay

9.2 Preparation-of the test and control solutions

Prepare the

STOCK SOIUtion of the Substance to be tested by aisSolving a RImowTT quantity of substa
olume of test medium (6.2) at the time of use. However, if the stock solution of the subst

Ces sparingly soluble in the test medium, refer to the specifications given indSO 5667-1

tion of test concentrations

uld comprise at least five concentrations of the sample to be tested. The dilutions
within a geometric series with a separation factor which depends on the nature o
e analysed (chemical substances, effluents, waters) atid of the type of assay (range fiy

).

be finding test with chemical substances, the\separation factor for the serial dilutig
bne order of magnitude difference between two successive dilutions).

[s or waters a 1:1 dilution factor isCnormally applied (i.e. dilution of the prey

Fies for the definitive test on chemical substances are prepared with a separation factg
2, whereas for effluents andwaters a 1:1 dilution factor is normally applied.

carried out with 6 replicates for each dilution + a control (i.e. the test medium wit
in 6 replicates.

a solvent in order to’dissolve or disperse chemical substances, a preliminary test has
o determine whether the highest concentration of the solvent used in the dilution s
'e a negativelimpact on the test organisms.

tést solutions by mixing the appropriate volumes of the sample to be tested (see Clai

ler certain conditions, it may be prepared in advance and stored under these conditions.

cein
ance

6.

shall
f the
1ding

ns is

yious

r not

hout

to be
eries

co

and 9.1) or

fitsittat ditution, with difution medium (6:2)-

Control and test solutions can be prepared in 10 ml containers (e.g. tubes in glass or in inert plastic

material).

The containers shall be labelled as: control, C1, C2, C3, C4 and C5, in sequence of the highest to the
lowest test concentration.

Distribute the test and control solutions in the microplate at the rate of 0,5 ml per well and according to
the spatial distribution of the solutions in the wells as shown in Figure 1.

© ISO 2016 - All rights reserved
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Figure 1 — Filling of the microplate with control and test solutions

The 48 wells microplate has 6 rows:(Ato F) and 8 columns (1 to 8).
The 8 wells in the top row (row A) are filled with the control medium [= the dilution medium (6.2)].

The ells of the other rows are filled with the toxicants [test batches (3.3)] as follows: the 8 wells in
row B are filled with theZlowest toxicant dilution (C5), those of row C with the second lowest toxicant
dilutjon (C4), etc.

The Wwells 3 to 8.in each row are for the 6 replicates of the control batch columns and the test batch
coluns respéctively.

The Wwells‘itr columns 1 and 2 are “rinsing wells” intended to avoid dilution of the toxicant in the test
well§ during the transfer of the organisms from the Petri dish to the microplate.

9.3 Introduction of the organisms

As indicated in 6.1, rotifers from either laboratory cultures or hatched from cysts can be used for the
toxicity test.

If rotifers from live cultures are used, transfer about 300 rotifers in a 5 cm Petri dish (7.2) containing
10 ml natural or artificial freshwater.

In case rotifers hatched from cysts are used, sufficient numbers of neonates for the toxicity test will be
present in the hatching Petri dish.

© IS0 2016 - All rights reserved 5
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Put the Petri dish with the rotifers on the glass stage of the stereomicroscope (7.5) and collect a number
of (actively swimming) rotifers with the pipette (7.4), taking care to suck up as little hatching medium
as possible during this operation.

Transfer about 25 test organisms into well 1 of row A of the microplate (first rinsing well of the control
row) and repeat this operation for well 2 of row A (second rinsing well of the control row).

Proceed similarly to put about 25 rotifers in the 2 rinsing wells of row B (which is the lowest test
concentration) and subsequently in the 2 rinsing wells of the rows with increasing test concentrations.

Put the microplate on the glass stage of the stereomicroscope (7.5) and transfer 5 rotifers from the

rinsing well

Repeat this
test concent]

The pipette
rinsing well

On complet]
microplate

9.4 Incul

Incubate th{

9.5 Meas

Take the co
stereomicro

Check all th
NOTE

Score the ny

sinrow A ({‘nnfrn] hnrrh) into the 6 wells of this row

pperation for the 5 other rows, going “from top to bottom”, i.e. starting with row-B\(1g
ration) to row F (highest test concentration).

should be rinsed with dilution medium after the organisms have been transferred froy
5 to the 6 test wells in each individual row.

ion of the transfers, cover the microplate with a sheet of, e.g.\polyethylene anc
over.

Jation of the test system

microplate at (25 * 1) °C in the dark for 24 h.

urements

ver and the sheet from the microplate andsput the microplate on the glass stage g
scope.

b wells of rows A to F, and record thenumber of dead rotifers in each well.

The organisms are considered dead if they do not show any movement during 10 s of observatio

mber of dead rotifers in eagh\well on the data report template.

west

n the

| the

f the

Explanation|to Table 1:

Replicates

The 6 wells |n each row containing the same test medium and 5 rotifers.

Test dilutign series

C5: (lewest test concentration)

C4:

C3:

C2:

C1 (highest test concentration)

6 © IS0 2016 - All rights reserved
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Table 1 — Data report template

Control C5 C4 C3 C2 C1
Replicate 1
Replicate 2
Replicate 3
Replicate 4
Replicate 5
Replicate 6
Total /30 /30 /30 /30 /30 /30
o Mortality
10 Estimation of the LCsg
Calcylate the mean % mortality in the control and in each test concentration.
Detefmine the 24 h LCsg (plus if deemed necessary, other effect pefcentages, e.g. LC1g or|LCgg) by an
apprppriate statistical method (see ISO/TS 20281] and Reference'{5] e.g. moving average or probit,
depejnding on the mortality values in the dilution series). Other-models may be used depending on the
shapg of the dose-response curve, as the objective is to obtain‘th€ best fit to the data (see ISQ/TS 20281).
11 Reference test
Perigdically determine the 24 h LCsg of potassiumdichromate or copper sulfate (6.3) in orfler to verify
the sensitivity of the test organisms and the conformity to the test procedure.

Base(d on the performance data given in Anfiex C, the 24 h LCs5g should be in the range 7,58 mg/l1 to
21,34 mg/l for a reference test with petassium dichromate (K2Crz07) and in the range 0/011 mg/I to
0,040 mg/1 for a reference test with copper sulfate (CuSO4-5H70).
12 Validity criteria
The test is considered valid)if the percentage mortality in the negative controls is not higher than 10 %.
13 Test report
This|test repert shall contain at least the following information:
a) thetestmethod used, together with a reference to this International Standard (ISO 19827:2016);
b) MHhfermatienrequiredforthecompleteidentificationofthesampleorofthesubstrate under test;
c) the methods of preparation of the samples:
1) for effluents and waters, the method and the storage time of the samples;
2) for chemical substances, the method of preparation of the stock and test solutions.
d) all biological, chemical, and physical information relative to the test specified in this
International Standard;
e) all information relative to the test organism, and, if need be, the origin and number of the batch of
B. calyciflorus cysts used;
f) all information relative to the test (sample concentrations, etc.);
© IS0 2016 - All rights reserved 7
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g)
h)

j)

k)

the test results in accordance with Clause 10 and the method with which they were calculated;

the results obtained with the reference test (Clause 11) as well as the date of performance of the
reference test;

data to prove that the validity criteria given in Clause 12 are met;

all operating details not specified in this International Standard, or regarded as optional, together
with details of any incident that may have influenced the results;

name and address of the testing laboratory, the persons carrying out the test, and the person
approving the report.

© ISO 2016 - All rights reserved
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Annex A
(informative)

Procedure for hatching of Brachionus calyciflorus cysts

The transfer of the cysts into the hatching medium shall be started 24 h prior to the start of the

toxic

ity test.

Cyst
The (
Put 1

Incul
mini

hatching is performed either in natural or in artificial freshwater.
omposition of an artificial freshwater suitable for hatching B. calyciflorus cysts-is/giver]
0 ml natural or artificial freshwater in a Petri dish (7.2) and add approximatély 15 mg

pate the Petri dish at (25 + 1) °C for 16 h to 18 h with continuous ilumination (light
mum 3 000 Ix to 4 000 1x).

© ISO

2016 - All rights reserved
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Annex B
(informative)

Preparation of artificial water

A suitable artificial freshwater for Brachionus calyciflorus culturing and hatching of cysts is the medium

prescribed i

n Reference[7] and which is prepared as follows:

Dissolve the
NaHCO3
CaS04-2H0)
MgS04

KClI

This test md

following mineral substances in 11 of pure water (3.4):
96 mg
60 mg
60 mg

4 mg

CaCO3 per ligre. Thus prepared, the medium has a pH of 7,6 £ 0,3.

When store

Aerate the t

1 in the refrigerator (4 = 1) °C in the dark, the solution.¢an be used for several months.

dium corresponds to a synthetic water of moderate hardness, i.e. 80 mg CaCO3 to 100 mg

est medium until the dissolved oxygen concentration has reached the air saturation yalue

and until the pH has stabilized. If necessary, adjust the pH to 7,6 + 0,3 using a sodium hydroxigle or

hydrochlori
volume to b
prior to use

Vials with ¢
available co

mmercially3).

C acid solution. The concentration of the ac¢id’or base required shall be selected so thdt the
e admixed is as small as possible. Bring the temperature of the test medium up to (25 (1) °C

oncentrated solutions of the foymer reagents for preparation of 1 1 artificial seawater are

3) MicroBioTests Inc. Mariakerke, Belgium, is an example of a supplier able to provide commercially concentrated
solutions for preparation of 11 artificial freshwater. This information is given for the convenience of the users of this
document and does not constitute an endorsement by ISO of this supplier.

10
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