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QHny) Designation: D 4638 — 95a (Reapproved 1999)

Standard Guide for
Preparation of Biological Samples for Inorganic Chemical
Analysis *

This standard is issued under the fixed designation D 4638; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonef indicates an editorial change since the last revision or reapproval.

1. Scope to remove most of the occluded water. Larger organisms, such

1.1 This guide describes procedures for the preparation ¢¥S fish, should be patted dry, using paper towels.
test samples collected from such locations as streams, rivers,4-4 Where less than a whole organism is to be analyzed,
ponds, lakes, estuaries, oceans, and toxicity tests and {§Sue excisions are made with nonmetallic tools such as plastic

applicable to such organisms as plankton, mollusks, fish, antfives or TFE-fluorocarbon-coated scalpels.

plants. 4.5 Moisture determinations are made on separate samples
1.2 The procedures are applicable to the determination dfom those analyzed for volatile or semivolatile constituents.

volatile, semivolatile, and nonvolatile inorganic constituents of 4-6 Analyses for volatile constituents are made using wet

biological materials. Analyses may be carried out or reporte§@mples from which supernatant liquid or occluded water has

on either a dry or wet basis. been removed (see 4.3). The results may be calculated to the
1.3 This standard does not purport to address all of thedry. original-sample basis, using the results of a moisture

safety concerns, if any, associated with its use. It is thé&letermination carried out on a separate sample.

responsibility of the user of this standard to establish appro- 4.7 Analyses for semivolatile constituents are made on wet

priate safety and health practices and determine the applicaS@mples or samples previously dried at a temperature (depen-

bility of regulatory limitations prior to useFor a specific dent on constituents of interest), or using a procedure, found to

hazard statement, see 9.3.3. be adequate for the purpose, and specified in the corresponding

analytical procedure.

2. Referenced Documents 4.8 Analyses for nonvolatile constituents are made on
2.1 ASTM Standards: samples previously dried at a temperature (dependent on
D 1129 Terminology Relating to Wafer constituents of interest), or using a procedure found to be
D 1193 Specification for Reagent Water adequate for the purpose, and specified in the corresponding

analytical procedure.

3. Terminology 4.9 Digest the samples according to the procedures outlined
3.1 Definitions—For definitions of terms used in this guide, in Section 9.

refer to Terminology D 1129. 4.10 A flow diagram outlining typical procedures is shown

in Fig. 1.

4. Summary of Guide

4.1 Samples are collected, where possible, with nonmetallié' Significance and Use
or TFE-fluorocarbon-coated sampling equipment to prevent 5.1 The chemical analysis of biological material, collected
contamination, stored in plastic containers, and kept either £fom such locations as streams, rivers, lakes, and oceans can
4°C or frozen until returned to an adequate facility for analysisProvide information of environmental significance. The chemi-
4.2 Before analysis, samples are allowed to return to roon§al analysis of biological material used in toxicity tests may be
temperature. Large foreign objects are mechanically removedseful to better interpret the toxicological results.
from the samples based upon visual examination; smaller 5.2 Many aquatic biological samples, either as a result of
foreign objects are also removed mechanically, with the aid oftheir size, or their method of collection, are inherently hetero-
a low-power microscope. geneous in that they may contain occluded water in varying
4.3 Wet samples of small organisms such as plankton, ar@nd unpredictable amounts and may contain foreign objects or
mixed for preliminary homogenization, then allowed to settle,material (for example, sediment) not ordinarily intended for
analysis, the inclusion of which would result in inaccurate
analysis.

This guide is under the jurisdiction of ASTM Committee D-19 on Water and is 5.3 Standard methods for separating forelgn ObJeCtS, to

the direct responsibility of Subcommittee D19.05 on Inorganic Constituents in

Water. facilitate homogenization, will minimize errors due to poor
Current edition approved Dec. 10, 1995. Published February 1996. Originalymixing and inclusion of extraneous material.
published as D 4638 — 86. Last previous edition D 4638 — 95. 5.4 Standardized procedures for drying provide a means for
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SAMPLE COLLECTION

STORE IN PLASTIC AT 4°C OR FREEZE
RETURN TO LABORATORY

ALLOW TO COME TO ROOM TEMPERATURE

EXAMINE AND REMOVE FOREIGN MATTER

SMALL SAMPLE ARGE SAMPLES
(e.g. PLANKTON) (e.g. FISH)
!

PAT DRY
MIX THOROUGHLY AND SETTLE |

TO REMOVE WATER EXCISE TISSUE SUBSAMPLE

HOMOGENI ZE HOMOGENIZE

SUBSAMPLE FOR MOISTURI
DETERMINATION

SUBSAMPLE FOR MO
DETERMINATION

DETERMINE VOLATILES ON
WET SAMPLE

DETERMINE VOLATILES ON
WET SAMPLE

DRY THE SAMPLE

DETERMINE SEMI-VOLATILES AND
NON- VOLATILES

FIG. 1 Flow Diagram for the Preparation of Biological Samples for Inorganic Analysis

reporting analytical values to a common dry weight basis, ifnumber of small portions (at least 5) from random locations in
desired. Analyses may also be carried out or reported on a wéte beaker, and composite them to obtain a representative

weight basis. sample of a size sufficient for the analysis. Using a tissue

o disrupter, blender, or equivalent, homogenize the sample, or

6. Preliminary Treatment of Samples composite (to ensure lack of contamination, carry a standard or

6.1 Treat small heterogeneous samples, such as plankton, lalank, or both, through this procedure), and proceed to Section
follows: 7.

6.1.1 Allow for the sample to return to room temperature. 6.2 Treat large samples such as fish as follows:

6.1.2 Remove foreign objects, such as leaves and twigs, g 2 1 Allow the sample to return to room temperature.

mechanically, using nonmetallic instruments. Use a low-power , :
microscope to facilitate removal of smaller foreign objects 6.2.2 Patthe sample dry with paper toweling to remove as
P 9 I much water as possible.

such as paint chips. )
it 6.2.3 Transfer the sample to a nonmetallic surface, such as

6.1.3 Transfer the sample to a beaker and thoroughly mix ) ; . .
with a glass stirring rod or equivalent, and allow it to settle so flat 9lass plate, and excise a sufficient quantity of material, or

that most or all of the occluded water can be decanted. specific organs, to obtain sufficient material for analysis. Make
6.1.4 If chemical analyses are to be carried out on a wegXcisions with plastic knives or TFE-fluorocarbon-coated scal-

sample, and a large amount of material is available, remove BelS:
number of small portions (at least 5) from random locations in 6.2.4 If chemical analyses are to be carried out on a wet
the beaker, and composite them to obtain a representatig@mple, use a tissue disrupter, blender, or equivalent, to
sample of a size sufficient for chemical analysis and a separaftomogenize the material (to ensure lack of contamination,
moisture determination. Using a tissue disrupter, blender, ofarry a standard or blank, or both, through this procedure).
equivalent, homogenize the sample or composite (to ensuf@emove a subsample for moisture determination and proceed
lack of contamination, carry a standard or blank, or both!0 Section 7. Retain the remainder and proceed to Section 9.
through this procedure). Remove a subsample for moisture 6.2.5 If chemical analyses are to be carried out on a dry
determination and proceed to Section 7. Retain the remaindeample, use a tissue disrupter, blender, or equivalent, to
and proceed to Section 9. homogenize the material (to ensure lack of contamination,
6.1.5 If chemical analyses are to be carried out on a drgarry a standard or blank, or both, through this procedure) and
sample, and a large amount of material is available, remove proceed to Section 7.
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7. Drying Procedures 7.5.2.3 Repeat weighings at 4-h intervals, to attain a con-

7.1 Use a sample or subsample prepared in accordance wiiiant weight (see Note 1).
th? g'r$0tlotrls %lven IT S(factlonbﬁ.l ical terial hich ¢ Note 3—Air-drying in the open is strongly discouraged unless it is
: rea Su, samples ,rom, 10 Oglca, materia S,W ICN ar€ 1Q.4 ried out in a clean room, where possible contamination from airborne
undergo chemical analysis without drying for moisture deter{,iculates can be controlled.
minations as follows:

7.2.1 Accurately weigh 5to 10 ¢ 1 mg or 10 to 25 g+ 7.6 If a moisture determination (or sample drying) is to be
10 mg of material into a nonmetallic container which has beerinade using a freeze dryer, treat the determination as follows:
previously tared, and weighed with the same accuracy. 7.6.1 Transfer the containers holding the material to the

7.2.2 When a limited amount of material is available, freeze dryer.
determine the moisturena 1 to 2-gsample, and weighwithan 7.6 5 Follow the manufacturer’s instructions for the particu-
accuracy of Odl g‘? The use ogsampl_es smallerntfg is |5 ynit in use. Make certain that a trap is placed between the
not recommengied for moisture determination. __vacuum pump and the drying chamber to prevent pump oil

. . AT ) a1Lumes from possibly contaminating the sample. Drying is
analysis, a moisture determination is also reqwred.Transfertk\? b y g P ying

accurately weighed material (1 to 249 0.1 mg, 5 to 10 g+ sually complete when the internal pressure in the drying
. Y . . chamber reaches 50 millitorrs or less.
1 mg, >10 g= 10 mg) into a dry nonmetallic container which : )
has been previously tared, and weigh with the same accuracy.7-6-3 Transfer. the freeze—.drled samples to a desiccator for
7.4 If a moisture determination (or sample drying) is to beStorage, and weigh them with the same accuracy as the wet
made using an oven, treat as follows: samples (see Note 1).
7.4.1 Transfer the containers holding the material to an oven . .
d drv for 2 h at f thésllowing t i . Note 4—Because freeze drying occurs under vacuum, this may cause
ana dry for atone o S owing empera .ures. . the loss of volatile or semivolatile inorganics such as mercury, or both, if
7.4.1.1 For the determination of semivolatile constituents,e grieq sample is to be subjected to chemical analysis.
use the temperature specified in the analytical procedure for the

constituents(s). 7.7 The possibility of loss of volatile constituents dictates
7.4.1.2 For determination of nonvolatile constituents usé¢he drying procedure to be used, prior to chemical analysis.
105 = 2°C. Determine volatile constituents using undried samples. Deter-
7.4.2 Cool in a desiccator, then weigh the dried samplegiine semivolatile constituents using samples dried at a tem-
with the same accuracy as the wet samples. perature at which no significant losses occur.
Nore 1—Biological materials tend to be very hygroscopic. keep /-8 Analytical data reported on a dry weight basis should
weighing times to a minimum. include percent moisture so that wet weight values can be

. : . 9btained. Likewise, wet weight analytical data should include
7.4.3 Repeat drying at hourly intervals, to attain a constan . : : . .
weight. percent moisture to permit recalculation to a dry weight basis.

7.5 If a moisture determination (or sample drying) is to be 7.9 Use the following equations to calculate percent mois-
made at room temperature, treat as follows: ture and to correct analytical results from samples analyzed
7.5.1 If drying is to be done in a desiccator, ensure that th&vhen wet.
desiccant in the bottom is fresh, and some means is available t07.9.1 Calculate percent moisture as follows:
indicate when the desiccant loses its (_jrymg capacity (for moisture, %= (W,/W,)100 1)
example, color change). A vacuum desiccator may also be
used. where:

Note 2—If a vacuum desiccator is used, bear in mind that this may Wy i \évet ngght, g. and
. ) S ‘ . v = dry weight, g
cause the loss of volatile or semivolatile inorganics such as mercury, if the ) ) )
dried sample is to be subjected to chemical analysis. 7.9.2 To calculate concentrations on a dry weight basis,

é/vhen determinations have been made on an undried sample,

7.5.1.1 Transfer the containers holding the material to . .
use the following equation:

desiccator.

7.5.1.2 Leave the material in the desiccator for 48 h, then co - C, (100 @
weigh the dried samples with the same accuracy as the wet 4~ 100~ % moisture
sample. where:

7.5.1.3 I;\:epeat weighings at 4-h intervals, to attain a con—Cd — concentration on a dry weight basis, and
stant weight (see Note 1). _ _ . C, = concentration on a wet weight basis.

7.5.2 Alternatively, sample drying or moisture determina-
ggs\,lvsn‘\ay be carried out in a laminar flow hood; treat asg. Reagents

7.5.2.1 Transfer the containers holding the material to an 8.1 Purity of Reagents-Reagent grade chemicals shall be
appropriate hood and turn it on. used in all tests. Unless otherwise indicated, it is intended that

7.5.2.2 Leave the material in the hood for 48 h, then weighall reagents conform to the specifications of the Committee on
the dried samples with the same accuracy as the wet samplénalytical Reagents of the American Chemical Society where
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