Potassium sorbate

Dossier amendment February 2005

Section A3

Physical and Chemical Properties of Active Substance

Subsection
(Annex point)

Method/ Guideline Purity/

Specification

Results

Remarks/Justification GLP Reliability

31 Melting point,
boiling point,
relative density
(IA3.1)

3.1.1  Melting point

3.1.2  Boiling point

EC method A_l
(92/6%/EEC)
OECD guideline
102

Differential
scanning
calorimetry (DSC)
and captillary
method

EC method A.2
(92/69/EEC)
OECD guideline
103

Differential
scanning
calorimetry {DSC)

Specification
as given in
Section A2

Specification
as given in
Section A2

The substance has no
melting point at
atmaospheric pressure
(1013.3 hPa),
decomposition occurs
before melting at
approx. 205 °C (also
see A3.10 below).

The substance has no
boiling point at
atmospheric pressure
(1013.3 hPa);
decomposition oceurs
before boiling

| Page 1 of 26
Reference Official
use
only
A3.1.1/01:

Polassiumisorbate powder —
Melting pa::intf melting,
range. boiling point/ boiling
range, vappur pressure.

Cross-reference:
Al.l.1ot!
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Section A3 Physical and Chemical Properties of Active Substance
Subsection Method/ Guideline Purity/ Results Remarks/Justification GLP Reliability Reference Official
(Annex point) Specification (Y/N} ::I""
3.1.3  Bulk density/  EC method A3 Specification  D®, = 1.36 Y I A3.1.3/014
relative density  (92/69/EEC) as gilven in Test temperature = 23.5 —
OECD guideline Section A2 °oC Potassiumisorbate powder
109 - Relative density.
Air comparison
pycnometer
3.2  Vapour EC method A 4 Specification ~ The vapour pressure Y ] Cross-reference:
pressure (92/69/EEC) as given in remained below the A3.1.1/01)
(11A3.2) OECD guideline Section A2 detection limit of 10
104 hPa in the temperature

range between 25 an
148 °C.

The following
conservative estimates
are reported:
p(20°C)< 1.0 x 107

Effusion method:
Vapour pressure
balance

The substance was
additionally
degassed at 50 + 5

°C under a vacuum hPa %
of 10°* hPa for 16 P(25°C)< 1.0 x 107
hours. hPa

p(50°C)< 10 % 107
hPa
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Section A3 Physical and Chemical Properties of Active Substance '
Subsection Method/ Guideline Purity/ Results Remarks/Justification GLP Reliability Reference Official
{(Annex point) Specification (Y/N) ‘ ;:‘;
a . s |
3.2.1  Henry's Law a) Calculation based Nort applicable a) experimentally The estimate based on n.a. ] AB.Z.I/{}l#
Constant on measured vapour (calculation)  based: experimental data is Model X
pressure and water H=277 %107 Pa = considered to be more calculation of Henry's law
solubility m*/mol reliable since the QSAR constant of Potassium
b) QSAR estimate b) OSAR estimates: model is unz%blP: to take into sorbate.
using program ki _'_7 i account the ionic nature of
Henrywin H.."}' 5.72%10 Pa x the test substance in
’ m/mol solution.
{bond contributions)
H=499 x107 Pa x
m’/mol
(group contributions)
33  Appearance
(11A3.3)
33,1 Physical state  Visual inspection Specification  Solid Y [ Cross-refefence:

as given in
Section A2

Crystalline powder

AJ.L1/01:
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Section A3 Physical and Chemical Properties of Active Substance
Subsection Method/ Guideline Purity/ Results Remarks/Justification GLP Reliability Referende Official
(Annex point) Specification (Y/N) (:‘::v

332 Colour

Visual inspection Specification ~ White
as given in
Section A2

Oifactory Specification  Odourless
assessment as given in

Section A2

no specific

batch tested

Y [

& ross—rel'-:fren»‘c;
A3.1.1/01|

Cross-reference:
Material safety data sheel
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Section A3 Physical and Chemical Properties of Active Substance
]
Subsection Method/ Guideline  Purity/ Results Remarks/Justification GLP Reliability Referenck Official
(Annex point) Specification (Y/N) ::';
3.4  Absorption
speetra
(LTA3.4)
UV/IVIS QECD 101 Specification Y ] A3.4. 101
as given in
Section A2 Determination of the UV-
VIS spectrum of Potassium
sorbate.
IR {Sorbhic Guideline: not Specification: A graphical This IR spectrum was Y l A34.2/01:
acid) applicable Sorbic acid presentation of the IR recorded for Sorbic acid.
Method: Infrared spectrum is given in Since the Sorbate anion is Determination of the IR
spectroscopy Figure A3- 4. the determinant of the spectrum of Sorbic acid.

The spectrum is
considered to be in
accordance with the
proposed structure of
the test substance.

spectral properties of
Sorbic acid as well as of
Potassium sorbate, the
submitted spectrum is also
considered to be
representative for
Potassium sorbate.

However, for the sake of
completeness a non-GLP
spectrum of Potassium
sorbate from a public
source 1s 2]so provided
below.
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applicable

Method: 'H-NMR
spectroscopy

as gjven in
Section A2

presentation of the 'H-
NMR spectrum is given
in Figure A3- 7,

The spectrum is
considered to be in
accordance with the
proposed structure of
the test substance.

Pofassium sorbate.
lot # 9972, identification
with NMR spectroscopy.
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Section A3 Physical and Chemical Properties of Active Substance
]
Subsection Method/ Guideline Purity/ Results Remarks/Justification GLP Reliability Reference Official
I . : use
(Annex point) Specification (Y/N) | only
. i
IR (Potassium  Guideline: not Specification: A graphical N 0 A3.4.2/02;
sorbate) applicable nol stated presentation of the IR (Reliability not  Anonymous (2004) IR
Method: Infrared Batch no.: not Spectrum is given m assignable due  Spectrum (KBr disc).
spectroscopy. KBr  stated Figure A3- 5. lack of Potassiumsorbate.
disc ; documentation) http:/fwww aist.go jp/
Expiry date: RIODB/SDBS/sdbs/owa
not stated sdbs sea.cre frame disp?
Purity: not Sdbsnoﬂfgz f{accessed
stated June 25. 2004).
"H-NMR (1) Guideline: not Specification: A graphical The 'H-NMR spectrum was Y I A3.43/014
applicable Sorbic acid presentation of the 'H-  recorded for Sorbic acid. A *
Method: "H-NMR NMR spectrum is given corresponding spectrum for Determination of the "H-
spectroscopy in Figure A3- 6. Potassium sorbate will be NMR spedtrum of Sorbic
The spectrum is submitted in due course. as
considered to be in also stated in a separate
accordance with the justification form.
proposed structure of
- the test substance,
'H-NMR (2) Guideline: not Specification A graphical N 2 A3.4.3/03:



Potassium sorbate

Dossier amendment February 2005

Page 7 of 26
Section A3 Physical and Chemical Properties of Active Substance
Subsection Method/ Guideline  Purity/ Results Remarks/Justification GLP Reliability Reference Offiial
(Annex point) Specification (Y/™N) n"::v

PCNMR

MS

Guideline: not
applicable
Method: “C-NMR
SpECiroscopy

Guideline: not
applicable
Method: high
resolution mass
spectroscopy

Specification:
Sorbic acid

Specification:
Sorbic acid

A graphical
presentation of the “C-
NMR spectrum 1s given
in Figure A3- 8.

The spectrum is
constdered to be in
accordance with the
proposed structure of
the test substance.

A graphical
presentation of the mass
spectrum is given in
Figure A3- 9.

The spectrum is
considered to be in
accordance with the
proposed structure of
the test substance.

The *C-NMR spectrum
was recorded for Sorbic
acid. Since the Sorbate
anion is the determinant of
the spectral properties of
Sorbic acid as well as of
Potassium sorbate, the
submitted spectrum is also
considered to be
representative for
Potassium sorbate.

The mass spectrum was
recorded for Sorbic acid.
Since the Sorbate anion is
the determinant of the
spectral properties of
Sorbic acid as well as of
Potassium sorbate, the
submitted spectrum is also
considered to be
representative for
Potassium sorbate.

Y 1

Y (

A34.3/02!

Determination of the " C-
rum of Sorbic

Letermination of the
GC/MS analysis of Sorbie
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Section A3 Physical and Chemical Properties of Active Substance
Subsection Metbod/ Guideline Purity/ Results Remarks/Justification GLP Reliability Reference Official
(Annex poin() Specification (Y/N) :.:lt
3.5  Solubility in EC method A6 Specification  The solubility varied in Y | A3.5/01:
water (92/69/EC) as given in a range between 1.5 and Water
(11A}.5) OECD cuideline Section A2 563 g/l. depending on solubilily of Potassium
105 © pH and temperature. sorbate.
;i More details are given
Flask melllde in Table A3- 1.
ﬁi"‘;ﬁ:“:‘jg‘:::;c‘f The solubility at pH 4
were determined by wslf domd o e o
HPLC analvsis: exrrapo]alt:d because an
linearity of detector experm_'lent.al
_ A determination was
response is ensured . .
(R > 0.999) tmpos§1ble due to the
: : depletion of buffer
capacity by the
saturated solution of
Potassiym sorbate.
3.6  Dissociation OECD 112 Specification  pK,=4.69=0.03 (SD) Y ] A3.6/01: |
constant Spectrophotometric 8 gilvcn in |
-} method Section A2 Dissociatién constant of

Potassiumisorbate.
Arbeitsgemeinschaft
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Section A3 Physical and Chemical Properties of Active Substance
Subsection Method/ Guideline Purity/ Results Remarks/Justification GLP Reliability Rel‘erenc?a Officinl
(Annex point) Specification (Y/N) (:’:I';_
3.7  Solubility in Adapted EC A.6 and Specification  Methano!: Y ] A3701:
organic OECD 105, flask as given in 10 °C: 79.4 = 0.3 mg/| _
solvents, method Section A2 20 °C: 79.0 = 0.8 mg/) Solubility pf Potassium
including the 30 °C: 79.3 = 0.8 mg/l sorbate in fwo organic ‘
effect of solvents,
. p-Xvlene:
temperature on i
solubility 10°C:30.3%0.1 mgr'.]
(IMA3.1) 20 °C:30.5= 0.1 mg/l
30°C:30.6+0.1 mg/
The solubility of
Potassium sorbate in
organic solvents was
essentially independent
of temperature.
3.8  Solubility in Data not considered to be
organic solvents required. since the biocidal
used in h.p. and product is an aqueous
identity of solution containing no
relevant further (organic) solvents.
breakdown
products
(111A3.2)
3.9  Partition EC method A 8 99.9 % Sorbic  log P,,, (pH=2.5) = Extrapolation from Sorbic Y | A3.9/01:

coefficient n-
octanol/water
(ITA3.6)

acid
{by titration)

— HPLC method -

Linearity of
analytical system
ensured.

£ (pH 2.3) =0.981:
# (pH 6.5) =0.980
forlog P, vs. log &~

i.32

log P,..(pH =6.5)= -
1:72

Temperature: 20+ 2 °C

acid is not considered to be
restricted In any way since
the Serbate anion 1s the
moiety of interest and the
ratio of free acid vs.
dissociated anion entirely
depends on pH.

Partition
cnemcicn‘ of Sorbic acid
{HPLC méthod).
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Section A3 Physical and Chemical Properties of Active Substance
Subsection Method/ Guideline Purity/ Results Remarks/Justification GLP Reliability Reference OfTicial
5 p . use

(Annex point) Specification (Y/N) oy
310 Thermal QECD i3 Specification  An endothermic effect Y I Cross-reference:

stability, Differential as given in (transformation A3.1.1/01

identity of scanning Section A2 process) was observed

relevant calorimetrv in the temperature range

breakdown ’ 150175 °C, and an

products exothermal effect in the

(ITA3.7) temperature range 205-

320 °C.

3.11  Flammabikty, Flammability: Specification  Not highly flammable Y 1 A3.IHO1:

including auto-
flammability
and identity of
combustion
products
(11A3.8)

EC method A.10

Auto-flammability:
EC method A L6

as given in
Section A2

Self-igmtion
temperature: 178 °C

Potaszium
sorbate — Flammabiiity
(solids) and aute-
ﬂammubiﬁly (solids —
determination of relative
self-i nililn lemperature).
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Section A3 Physical and Chemical Properties of Active Substance
Subsection Method/ Guideline Purity/ Results Remarks/Justification GLP Reliability Reference Official
(Annex point) Specification (Y/N) ::;
Flammability Experimental data are not | X
in contacl with submitted since these are
water considered to be
scientifically unjustified:
From the structural formula
and the composition of the
substance it can be safely
concluded that the
substance does not evoive
any flammable gases in
contact with water or
humid air.
This justification is also
given in a separate file.
Pvrophoric Experimental data are not X
properties submitted since these are

considered to be
scientifically unjustified:
From the structural formula
and the composition of the
substance it can be safely
concluded that the
substance is stable in air at
room temperature and is
not pryophoric.

This justification is also
given in a separate file.
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Physical and Chemical Properties of Active Substance

Section A3
Subsection Method/ Guideline Purity/ Results Remarks/Justification GLP Reliability Reference Official
(Annex point) Specification (Y/N) {:fr}
3.12  Flash-point Not applicable. X
(11A3.9) A test on this endpoint
must be provided for
liquids whose vapours can
be ignited; this does not
apply to Potassium sorbate,
which 1s a solid with low
VApOUr pressure.
3.13 Surface tension EC method A.5. Specification ¢ =726 mN/m at 20°C  Test conc. =1 &/ Y ] A3.13/01:
(IA3,10) OECD 115 as given in Potassium sorbate is I s iace
Section A2 therefore not a surface tension o!';Putmzsium
active substance. sorbate. Report No.
20031475001-PCST.
X

3.14 Viscosity
(-)

Not applicable.

Data are not considered to
be required since the active
substance is solid.
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Section A3 Physical and Chemical Properties of Active Substance
| |
Subsection Method/ Guideline Purity/ Results Remarks/Justification GLP Reliability Referenc? Official
(Annex point) Specification (Y/N) ::I‘;
3.15 Explosive Moaodel calculation Model Maximum heat of In EC method A.14, it is n.a A3IS/01: X
properties (software model calculation decomposition =-479  expressly mentioned that
(l1A3.11) CHETAH 7.2) conducted for  cal/g an experimental Explosivity of Sorbic acid
Sorbic acid, Difference between heat determination of the technical,
but of combustion and heat  ¢Xplosivity of a compound

extrapolation
to Potassium
sorbate is not
considered to
be restricted in
any way.

of decomposition = -
5904 cal'g
Oxygen balance =200

~
%

In conclusion, structural
aspects and estimated
thermodynamic
properties indicated that
Sorbic acid lacks
explosive properties.

is not required, if available
thermodynamic data
(reaction enthalpies) and/or
the absence of certain
reactive groups in the
structural formula indicate
that the substance will not
decompose violently under
formation of gases or
release of energy (and thus
does not pose a risk for
explosivity). Thus, the
conduct of fuither
experimental verification is
not considered to be
required,
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Section A3 Physical and Chemical Properties of Active Substance
T
Subsection Method/ Guideline Purity/ Results Remarks/Justification GLP Reliability Reference Official
(Annex point) Specification (Y/N) ::;
3.16 Oxidizing Model calculation Model Maximum heat of In EC method A.17, it is n.a | A3.16/01: X
properties (software model calculation decomposition =479  expressiy mentioned that *
(11A3.12) CHETAH 7.2) conducted for  calig an experimental Oxidising properties of’
Sorbic acid, Difference between heat determination of the Sorbic acidl technical. [N
but of combustion and heat  oXidising properties of a
extrapolation of decomposition = — compound is not required if
to Potassium 5904 callg available thermodynamic

3.17 Reactivity
towards
container
material
(11A3.13)

sorbate is not
censidered to
be restricted in
any way.

Oxygen balance = =200
%

In conclusion, structural
aspects and estimated
thermodynamic
properties indicate that
Sorbic acid is more of a
combustible nature.
than considered to
possess oxidising
properties.

data and the absence of
certain reactive groups in
the structural formula
indicate that the substance
will not react exothermally
with combustible material.
Thus, the conduct of
further experimental
verification is not
considered to be required.

Polvethvylene has been used
as lining material for
potassium sorbate for
decades. Polyethylene is
inert to potassium sorbate
and vice versa.

Evaluation by Competent Authorities




3.11, ECC A1Z, ECC Al3;
3.12, ECC A9;

3.14

3.15

J.16

| Reliability

I Acceptability

[ S| Potassium sorbate Dossier amendment February 2005
e | Page 15 of 26
. .'
Section A3 Physical and Cbemical Properties of Active Substance
- —
Subsection Method/ Guideline Purity/ Results Remarks/Justification GLP Reliability Reference Official
(Annex point) Specification (YMN) ‘:‘:I'i
Use separate "evaluation boxes" to provide transparency as
to the comments and views submitted
TN o T
EVALUATION BY RAPPORTEUR MEMBER STATE
Date
3.2.1

COMMENTS FROM ...
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Section A3 Physical and Chemical Properties of Active Substance

Subsection Method/ Guideline Purity/ Results Remarks/Justification GLP Reliability Reference Official
(Annex point) Specification (YMN) ::l‘:

Date

Reliability
Acceptability

Remarks

Give date of comments submitled

Discuss additional relevant discrepancies referring to the (sub)heading numbers and to applicant’s summary and

conclusion.
Discuss if deviating from view of rapporteur member state

Discuss if deviating from view of rapporteur member state
Discuss if deviating from view of rapporteur member state

Discuss if deviating from view of rapporteur member state
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Table A3- 1: Solubility of Potassium sorbate in water at different pH values and temperatures.

Temperature |°C|  Solubility [g/l]

pH
4 {n 7 2 g i3
10 1.50 539 539
20 1.95 543 543
30 2.85 563 363

M calcuiated from water solubility of Sorbic

acid under titration with sodium base

@ extrapolated from experimentally
determined values at pH =9

) experimentally determined average values



Dossier amendment February 2005

Potassium sorbate

Page 18 of 26

Acidic (pH 1.2)

40000

Absoplion

400 00
Wavelength {nm)

Figure A3- 1: UV/VIS spectrum of Potassium sorbate at pH 1.2.

6

Ton
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Newtral {pH 7.1)

4 0000

2,5000

Absorption
)
2
=

45000 <

£.5000 -

G 0Q00
200 0 400 500

Wavslength [nm]

Figure A3- 2: UV/VIS spectrum of Potassium sorbate at pH 7,1

aao
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Basic (pH 12.9)

Absorplion
~a
8
8
|

1.5000

1,.0000

400 00 [:1als] 0D BOO
Wavelength [nm]

g
g

Figure A3- 3: UV/VIS spectrum of Polassium sorbate at pH 12.9.
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Figure A3- 4: IR spectrum of Sorbic acid.
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] Polassium sorbate
e ———
HIT-NO=1103 |SCDRE= ( IISDBS'NUﬂ‘SZ [R-NIDA-65831 : KBR DISC
POTASSIUM 2.4-HEXRDIENOATE
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LoD
i |
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Figure A3- 5: IR spectrum of Potassium sorbate,
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Figure A3- 6: '"H-NMR spectrum of Sorbic acid.
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Figure A3- 7: 'H-NMR spectrum of Potassium sorbate.
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Figure A3- 8: "C-NMR spectrum of Sorbic acid.
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Figure A3- 9: Mass spectrum of Sorbic acid.
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Section A3.4 Absorption spectra
Annex Point 11A3.4

JUSTIFICATION FOR NON-SUBMISSION OF DATA Sk

use only

Other existing data |X| Technically not feasible [X] Scientifically unjustified |X]|

Limited exposure | | Other justification | |

Detailed justification: IR, "C-NMR and MS spectra were submilted for Sorbic acid instead of
Potassium sorbate, with the following justification:

General justification for IR, "C-NMR and MS:

(1) In the environment as well as in biological media, the Sorbate anion
is the active principle, which can not adequately be characterised
spectroscopically for obvious reasons, which is why it is felt that the
spectral characterisation of Sorbic acid should be sufficient.

(i1) Further, since the “Sorbate moiety™ is the sole determinant of the
spectral properties of both Sorbic acid and of Potassium sorbate, the
submirted spectra on Sorbic acid are considered to be also representative
for Potassium sorbate, Substitution of the proton of Sorbic acid by a
Potassium cation is not feasibly expected to alter the spectral properties
regarding IR and UC-NMR to any relevant extent. However, concerning
the "TH-NMR spectrum, differences between Potassium sorbate and
Sorbic acid are inevitably to be expected due to the replacement of
protons by potassium cations, which is why this type of data is provided
in the current dossier amendiment.

(iii) Regarding the characterisation of the active substance (purity,
impurities), the determination of specific spectra (IR, BC-NMR) is
considered to be inelevant: Both substances are produced according to
specifications of EU food law (Directive 96/77/EC), fulfilling an active
ingredient content of > 99 % (w/w). The impurity profile is nearly
identical for both Sorbic acid and Potassium sorbate. The only relevant
additional impurity of Potassium sorbate is Sorbic acid itself, since
Potassium sorbate is manufactured from food-grade Sorbic acid by
neutralisation with Potassium hydroxide (see Section 2 of this dossier).
Thus, any impurities of concern are obviously not to be expected.

Specific additional justifications regarding particular spectra.

IR: The standard method for sample preparation for recording an IR
spectrum is powdering the test substance with Potassium bromide. This
method was also followed in the case of Sorbic acid (see A3.4.2/01). In
view of this technical peculiarity, the determination of a specific IR
spectrum for Potassium sorbate is not considered to be feasible since the
presence of Potassium in the KBr spectral matrix will obviously overtay
any Potassium that is introduced additionally through replacing Sorbic
acid by Potassium sorbate. It may therefore be expected that the two
spectra would be indistinguishable. Thus, no further gain of information
is expected from the GLP-compliant recording of an IR spectrum for
Potassium sorbate. An IR-spectruin of Potassium sorbate from a public
source is nevertheless provided in the dossier.

NMR: A "H-NMR spectrum is provided in section A3 of the current
dossier amendment. With regard to the “C-NMR spectrum, however,
the spectral properties are solely determined by the Sorbate anion in any
case, since only influenced by the airangement of the C-atomns.
Consequently, Potassiwm sorbate and Sorbic acid will be
indistinguishable due to the structural identity of the spectroscopically
relevant moiety. Thus, no further gain of information is expected from
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Section A3.4
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Absorption spectra

the recording of a "*C-NMR spectrum for Potassium sorbate.

MS: The determination of a mass spectrum requires vapourisation and
ionisation of the test substance. The absence of a boiling point and a
melting point, but rather a decomposition starting at approx. 200 °C in
Potassiuin sorbate provides compelling evidence that the eonduct of
mass spectrometry is technically not feasible for this substance.

In conclusion, apart from the 'H-NMR spectrum, the determination of
spectra specifically for Potassium sorbate is either scientifically
unjustified or technically not feasible. Thus, the submission of such
spectra is not considered to be required.
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Flammability, including auto-flammability and identity
of combustion products

— Flammability in contact with water —
— Pyrophoric properties —

JUSTIFICATION FOR NON-SUBMISSION OF DATA

Techunically not feasible | | Scientifically unjustified | |

Other justification | |

Detailed justification:

Experimental data are not submitted since these are considered to be
scientifically unjustified:

Flammability in contact with waler:

From the structural formula and the composition of the substance it can
be sately concluded that the substance does not evolve any flammable
gases in contact with water or humid air,

Pyrophoric properties:

From the structural formula and composition of the substance it can be
concluded that the substance is stable at room temperature air an is not
pyrophoric.
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