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Adopted:
OECD GUIDELINE FOR TESTING OF CHEMICALS 12 May 1981

"Fat Solubility of Solid and Liquid Substances"
(Flask Method)

1. INTRODUCTORY INFORMATION

e Prerequisite

— Suitableanalytical methodnecessary

e Guidance information

— Partition cefficient

— Water solubility

— Structural formula

— Vapour pressure curve
— Stability at 50°C

e Coefficient of variation

The cefficient of variation othe mearvalues reported ke participants of the OECD
Labaatory Intercomparisomesting, Part 11979,appeared to be dependent ondhenicals
tested; it ranged from 0.035 to 0.244.

e Qualifying statements

— Thistest methodtan only be applied to pure substances.

— Itis applicable only to those substances which are stable at 50°C for at least 24 hours and
which alsoare not appreciably latile under the same oditions. Nateal fatsand oils
should not be used for determining fat solubility because their sdiopas nofprecisely
known.

— The nethod is not suitable for testbstances which are reactive with triglyceride.

e Recommendation

Therelatianships betwedfat solubility andpartition coefficienandthe bioaccumilation
of a substance should be investigated.

e Standard documents

This Test Guideline is based on referenc8ektion 4, Literature.

Users of this Test Guideline should consult the Preface,
in particular paragraphs 3, 4, 7 and 8.
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2. METHOD

A. INTRODUCTION, PURPOSE, SCOFE, RELEVANCE,
APPLICATION AND LIMIT S OF TEST

Thefat solubility of a substance is one of the data for evaluating tegestoflipid
soluble materials in biologicdissue. It isespecially geful in cases in which the water
solubility is too low taallow the measurement dfie partition coefficient. It is also relevant to
the migration of chenicals frompackaging componenisto food stuffs.

e Definitions and units

The nassfraction of a shstance which forms a homogeneous phase aliquid fat
(ail) without giving rise tachenical reactions iglefined as fagdubility . The naximum of such
massfraction iscalled thesaturation rassfraction, andthis is a function of temperature.

The compsition offats will differ from @ganism to organism and even within a single
organism. Since it is desirable to be able to comeats from different lavataies, it is
necessary to employ standded. This standardat should be similar in congibon and
behaviour to materials occurring rraly, and a commercial trigly ceridexture described in
the Annex satisfies this requiremerdjthough any other ixtures of triglycerides that give
demonstrably comparabiesultscan be used.

The saturation rassfraction of a sbstance should be given in g/kg of standard fat and
referenced to 37°C £ 0.5°C.

The following relationship exists between the solubility in g p60 1y of solution ($
andthe solubility in g pef000 g of slvent (S):

_ 1000. s’
1000 - §’

« Reference substances

Thereference substancesed not be employed all cases wheimvestigating a new
substanceThey are provided primarily so thaglibration ofthe nethod may be performed
from time to time and toffer the chance to compare thesults vinen aniher method is
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applied. The values presented below are not necessarily representativesafitthenich can
be obtained with this test methodlasy have been derived fromearlier version of the Test
Guideline.

Fat solubility*

(in g/1000 g(fat))
hexachlorobenzene 11.4 (11.1 - 12.1) (OECD)
mercury (1) chloride 20.1 (14.7 - 24.3) (OECD)
urea 0.17 (0.05 - 0.28) (EEC)

e Principle of the test method

The substance is dissolved ilicaid "standard fat" by stirring, and the sation mass
fraction ofthe substance is achieved byitimued addition until a constant value for the mass
fraction dependent variable is achieved as determined bytablswanalytical method.

e Quality criteria

Re peatability
The repeatability of the measurement ikoown at present. Itillv develop from the
analytical procedure tich in turnis related to the substance. It shoutéerted as a standard
deviation about the @an as indicateglsewhere in this Test Guideline.
Sensitivity
The sensitivity of the ethod is deterimed by the sensitivity of thenalytical pracess.
Specificity
Results shouldpply tothe "standard fatind are appropriate for relatively pure
substances.en at 37°Cthe standard fat may form dsions orfine suspension of solid

substances. Since thesk nterfere with sibbsequent detelimation of nassfraction,they must
be avoided.

* Total mean and range of mean values (in betskrepted by the participants of the OECD or EC Laboratory
Intercomparison @sting programme.
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B. DESCRIPTION OF TEST PROCEDWRE

« Preparations

Apparatus
The following items of equipment are required:

— normal laboratonglassware

— balance

— centrifuge with thermostat

— a stirrer viaich can be used in ctination with a temperature controlsggm
— thermostat.

Preliminary test

A simplified prelininary test should be run to determine the approximate amount of
substance necessary for #stablishment of theaturation rassfraction athe test temperature
(37°C).

Note: Therate of establishment of tisaturation equilibrium may hgreatly dependent upon
the particle size in the case of solid substances. Foretigsen, such materials should be
pulverised.

Preparation of the substances

Weigh eight samples into 50 ml flasks. Each should be twice #méitgunecessary for
saturation asletermined in the prelimary test.

After adding a weighed amount of approaiety 25 g ofliquified and mixed standard
fat, the flasks fitted with thstirrersare tightly closed ith ground-glass stoppers. One half
(group 1) is stirred at 30°@ndthe other halfgroup Il) at approximtely 50°C, each for at
least one hour.

e Test conditions

The deternination of fat solbility is carried out at 37°C £ 0.5°C.

e Performance of the test

Stir the contents of the flasks in both groups at 37°C + 0.5°C.
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The stirring time required to establish éiium cannot be predicted in general. In the
case ofliquid swbstancessaturation may beeached within mirtes; in the case of solid
substances it may take hours. kquids, three hours of stirring should be sufficient, after
which stirring should be spped for two ofthe flasks in both groupsd these two flasks
allowed tostand for at least one hour at 37°C in order to separate the lwsdissmount of
substance and the foation of a homgeneous phase. In the event of ksion or sgpension
formation (e.g. Tyndall effect), this must be eliminated by a suitakdé¢hod such as
thermostated centriation.

The third andthe fourth flask in both groups should be stirred for at least 24 hours
before standing for one hour at 37°C £ 0.5°C.

Note: If no bottom sediment (for solid substances) @haseseparation (for liquid distances)
has formedafter this periodihe test must be repeated with a greater amount of substance.

e Analysis

One sample is taken from each saturated fat phaaedigsis. This sample is weighed,
andthe masdraction isdetermined using a substance-spedifialytical method.

Any suitable method may besed forthis, e.g.
— photometric methods
— gaschromatgraphy

— extraction with water and subseqti deterimationeither directly in this mdium or after
backextraction to an @anic solvent.

3. DATA AND REPORTING

e Treatment of results

If there are significant differences in results from eitineletor @ersaturation or short
and long timeperiads, theest should be repeated witmdgr stirring times.



116

page 6 "Fat Solubility of Solid and Liquid Substances"

e Test report

Theresults should be evalted as described above dnelyare part of the test report.
If there were no significant differences beém thevarious dservedvalues ingram per
kilogram, the individuavalues, the mean value and the standard deviation should be reported.
If there are significant differences, even after retesting, then only the individual results should
be reported.

The following items should also be inded inthe report of fat solubility:
— substancéany detail about preparation, identities, etc.)
— fat (e.g.description, characteristics, origin)

— method ofanalysis, deviationsnd special feattes.
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5. ANNEX

STANDARD FAT

A standardat which is available commercially from the NATEC Qamy, G&sellschaft
far naturwissen-schaftlich-technische Dienste mbH, Behringstrasse 16@0Mamburg 50,
is HB 307. Thidat simulant is a syntheticixture of satuated triglycerides with a fatty acid
andtriglyceridedistribution similar to that of a coconut fat.

The following table shows the congibon of a tyical batch of HB307:
Fatty acid distrbution

Number of Gatoms in

the fatty acid moiety 6 8 10 12 14 16  18thers

GLC areas (%) 05 75 103 504 139 78 86 1
Glyceride distribution

Total nunber of Gatoms in

the fatty acid meties 22 24 26 28 30 32 34 36 38
GLC areas (%) 01 03 10 23 49 109 139 211 16.1

40 42 44 46 48 50
11.7 98 44 22 11 0.2

Purity
Monoglyceride contenfenzynatic)< 0.1%

Digly ceride contenfenzymatic) < 0.4%

Unsaponifiable content < 0.1%
Wijs number < 0.5%
Acid number 0.02%
Water content (K. Fischer) < 0.1%
Clear melting point 28.5°C

Typical Absaption Spectrum(layer thickness d = 1 cm, comparison: water, 35°C)

Wavelength (nm) 290 310 330 350 370 390 430 470 510
Transnission (%) 2 15 37 64 80 8 95 97 98

At least 10 per cent light transsion at303 nm.



