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Introduction

This volume contains specifications of identity and purity prepared at the 65th meeting of the Joint FAO/WHO Expert
Committee on Food Additives (JECFA), held in Geneva, 7 - 16 June 2005. These specifications should be considered
only in conjunction with the report of the above meeting which will be printed in the WHO Technical Report Series.
Toxicological monographs of the substances considered at the 65th meeting of JECFA will be published in the WHO
Food Additives Series.

The general principles applied in the elaboration of specifications established at the earlier JECFA sessions have been
published in the Principles for the Safety Assessment of Food Additives and Contaminants in Food, WHO
Environmental Health Criteria, No. 70, 1987. The specifications of identity and purity of food additives established by
JECFA are meant to identify the substance that has been subject to biological testing, to ensure that the substance is of
adequate degree of purity for safe use in food, and to reflect and encourage good manufacturing practices. These
principles were last reaffirmed by the 59th session of JECFA in 2002.

The specifications are mainly established for the use of toxicologists and others concerned with the identity and purity
of the substance. As agreed by JECFA at its 26th meeting, specifications may also be established prior to the eventual
completion of toxicological evaluation, in certain cases, when the available toxicological data are inadequate or
incomplete, and do not permit the establishment of full or temporary acceptable daily intakes (ADIs). References are
made in individual specifications to some of the criteria that may be of interest in commerce, but they do not necessarily
include all the requirements of interest to the commercial user. These specifications are not more stringent than is
necessary to accomplish their purpose and should easily be attainable by the producing industries. The report of the
23rd meeting gives the reasons why certain specifications are designated as “tentative”.

There were a total of 149 specifications (ten food additives, uses other than flavouring agent; 138 flavouring agents; one
nutritional supplement) considered at the 65th meeting: Specifications for 132 compounds were newly adopted, of
which three remained tentative. 18 specifications were revised of which seven remained tentative. Specifications for
Quillaia Extracts (Type 1) were not reviewed but maintained.

NOTE: Use of (FNP 5) in specifications refers to General Methods (Guide to JECFA Specifications), FAO Food
and Nutrition Paper 5/Rev. 2 (1991).

Notes to the reader

On-line edition of the Compendium of food additive specifications

A consolidated edition of the Compendium of food additive specifications is now available at FAO’s JECFA Web page
at http://'www.fao.org/es/esn/jecfa/index_en.stm. The edition is divided into two sections: one covering flavouring
agents and the other covering all other food additives. Users can search by additive name or number (INS, JECFA No.,
FEMA, CAS). For additives other than flavouring agents, they can also search by functional use and purity criteria.
Searches can also be conducted for all specifications designated as tentative. The analytical methods for food additives
which are published as Guide to JECFA Specifications (FAO Food and Nutrition Paper 5/Rev. 2), can be accessed as
well, even with a direct link from the single specification.

Limits for heavy metals in food additives

An explanatory note is available at the FAO Joint Secretariat's Web page. It should be noted that the revision of the
limit test for heavy metals constitutes a change of the specifications in its own right. For a food additive the valid
JECFA specification consists of the specification as originally published plus the modifications introduced by the
revision of the heavy metal test. Modified specifications will be republished in a consolidated second edition of the
Compendium of food additive specifications (FAO Food and Nutrition Paper 52).

Chemical and Technical Assessments (CTA)

The CTAs which were prepared since the 61st meeting are published electronically at FAO’s JECFA webpage
http://www.fao.org/es/ESN/jecfa/chemical_assessment_en.stm.

Comments and feedback

The FAO Joint Secretariat to JECFA welcomes and encourages any feedback on this volume and the online edition of
the Compendium. Suggestions on how the availability of the results of JECFA’s work can be improved are welcome.
Please send your comments to:

Jecfa@fao.org
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Section A: Principles governing the establishment and revision of specifications and other related issues

Compendium of food additive specifications

The current Compendium of Food Additive Specifications was published in 1992, it consolidated all the food additives
specifications that had been elaborated by the Committee up to that time. Specifications updated and developed at
meetings since 1992 have been published in a series of Addenda, and FAO now plans to consolidate these together with
the earlier specifications in a proposed new 2nd Edition of the Compedium.

At the 65th meeting the Committee considered a paper describing a number of issues that had arisen as a result of an
exercise to draft a new introduction for the proposed 2nd Edition of the Compendium of Food Additive Specifications.
As well as updating the current Introduction and current texts, the new Introduction is intended to serve as the basis for
revising those sections of the Principles for the Safety Assessment of Food Additives and Contaminants in Food
(Environmental Health Criteria 70) dealing with specifications.

The Committee noted that the new Introduction emphasizes that the setting of specifications is an inherent part of the
risk assessment process for food additives, and that the safety evaluation of an additive should therefore always be read
in conjunction with the specifications of identity and purity that describe the additive. The Committee also discussed
the conditions under which the 'tentative' designation is applied to additive specifications and the possible link with the
'temporary' ADI designation. It agreed that although there should always be a clear link between the specifications and
the safety assessment, the conditions under which the 'tentative' specifications and 'temporary’ ADI designations are
used should continue to be judged on a case-by-case basis. The Committee also reaffirmed that these designations
should be time-limited.

Use of the terms “Anhydrous” and “Dried Basis” in specifications

In previous evaluations the Committee has used the terms “anhydrous”, “dried basis” and “dry basis” in food additive
specifications. The Committee agreed that this has been a source of misunderstanding, especially relating to “dry ba-
sis”.

To clarify the position, the Committee agreed to discontinue the use the term “dry basis”and recommended that
provisions in future food additive specifications should refer to either “anhydrous” or “dried basis” and agreed to
interpret these terms as follows:

Anhydrous basis relates a) to the calculated amount of substance adjusted for the known stoichiometric number of
molecules of water of hydration; and b) to the amount of substance adjusted for the measured amount of water as
determined by the use of a method such as the Karl Fischer Method described in FNP 5.

Dried basis expresses the mount of substance rmaining after subjecting a sample to the stated conditions for loss on
drying (duration, temperature, pressure, presence of a desiccant etc.).

Residual solvents

At the 61st meeting, the Committee recognized the need to revise the general method for the determination of residual
solvents, which is published in FNP 5, and following that meeting, a tentative general method using headspace capillary
gas chromatography with flame ionisation detection for the determination of residual solvents was published in FNP 52
Add. 11.

In reviewing the responses in the call for data for comments on the tentative general method, the Committee noted that
the critical parts of the determination are the liberation of the solvent residues from the food additive and their capture
through headspace sampling prior to the gas chromatographic step. The Committee decided, therefore, that the critical
steps should be included in future individual additive specifications rather than in the general method. The Committee
also decided that there was a need to revise the tentative general method to include more solvents. The Committee
further recommended that methods for the analysis of many common solvents used in the preparation of food additives
should be reviewed during the revision of FNP 5.

Safety evaluation of engymes produced by Genetically Modified Microorganisms (GMM)

In 1987, the Committee outlined criteria for the safety evaluation of enzymes (Environmental Health Criteria 70, Annex
111, 135-136). It was proposed to group enzyme preparations into 5 major groups on the basis of their origin (enzymes
obtained from edible tissues of animals commonly used as foods; enzymes obtained from edible portions of plants;
enzymes derived from microorganisms that are traditionally accepted as constituents of foods or are normally used in
the preparation of foods; enzymes derived from non-pathogenic microorganisms commonly found as contaminants of
foods; enzymes derived from microorganisms that are less well known). At the same time, the Committee envisaged
three cases for the safety assessment of enzymes (added directly to food but not removed, added to food but removed,
or immobilized enzyme preparations) and indicated guidelines that are appropriate for evaluation of safety in each case.

In 1987, the case of enzymes produced by genetically modified microorganisms (GMM) was not considered. Since
then, the Committee has evaluated several enzymes produced by GMM, for example, laccase from Mjyceliophthora
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thermophila expressed in Aspergillus oryzae and xylanase from Thermomyces lanuginosus expressed in Fusarium
venenatum. The Committee evaluated the safety of these two enzyme preparations on the basis of toxicological data
that included, in both cases, a 90-day study in the rat, a test for reverse mutation in vitro, and a test for chromosomal
aberration. The committee allocated an ADI ’not specified® to these enzyme preparations.

The present Committee evaluated an enzyme preparation of Phospholipase Al produced by the same host strain of 4.
oryzae that had been modified to produce other enzymes. However, it could not assess the safety of Phospholipase Al
using the information available on one of the other enzymes produced by this host strain as comparators, and the
Committee concluded that guidelines need to be developed for the safety assessment of enzymes produced by GMM.
These guidelines should set out what information is essential for different enzyme preparations and what details of
molecular characterization of the producing microbial strain are necessary to allow an adequate assessment of safety.
Furthermore, the Committee reiterated the view expressed at its 57th meeting that the existing General Specifications
and Considerations for Enzyme Preparations used in Food Processing should be revised, together with the elaboration
of the guidelines for the safety evaluation of enzyme preparations within the Project to Update the Principles and
Methods for the Risk Assessment of Chemicals in Food.

The Committee also recommended that the report from the Joint FAO/WHO Expert Consultation on Safety Assessment
of Food Derived from Genetically Modified Microorganisms (2001) should constitute a starting basis for this future
task.

Hexane

As used in the food industry, ‘hexane’ is a mixture of hydrocarbons. Recent changes in environmental regulations have
led to a change in composition of hexanes since the original specifications were established. In addition, the
composition of hexanes will depend on the region of production, the source of the raw material and the site of
production. Therefore, the Committee concluded that the present articles of commerce differ from those previously
evaluated by the Committee and that the composition of the residues and their levels in foods may not be the same as
those evaluated in the original safety assessment. The Committee also concluded that there was insufficient information
available to change the current specifications, and therefore recommended a re-evaluation of hexanes.

Monomagnesium phosphate and trisodium phosphate
As no information was received on these substances, the existing tentative specifications were withdrawn.
Previously evaluated flavourings agents

The Committee noted that seven of the 131 flavouring agents had been evaluated previously by the Committee and had
food additive specifications. For such substances, the Committee has previously agreed that the material used for
flavouring should comply with the existing food additive specifications:

e two of the substances, Maltol (No.1480) and Ethyl maltol (No. 1481), were believed to have uses in addition to
flavouring agent uses. In addition to the prepared new specifications presented in flavouring agent format, the
existing food additive specifications were revised,

e five of the substances (Eugenol (No. 1529), Methyl anthranilate (No. 1534), Methyl N-methylanthranilate (No.
1545), Ethyl 3-phenylglycidate (No. 1576) and Ethyl methylphenylglycidate (No. 1577)) have no other
functional uses than as flavouring agents, and therefore the Committee decided that the specifications
presented in flavouring agent format should replace existing food additive specifications.

Flavouring agents with a conditional safety evaluation

The Committee noted that an increasing number of the flavouring agents submitted for evaluation in recent years had no
recorded poundage data in either the EU or the USA, and MSDI values could only be calculated on the basis of an
annual poundage anticipated by the manufacturer. This was the situation for 60 of 135 flavouring agents on the agenda
of the present meeting, and for a number of those evaluated during the 59th, 61st and 63rd meetings. As MSDI
estimates based only on anticipated poundage data contain additional uncertainty, the Committee decided that in future
either the dietary exposure to such substances should be assessed using an alternative approach, or the assessment
should be deferred until actual poundage data were available.

The Committee decided that the Procedure would be applied where appropriate for the safety evaluation of flavouring
agents submitted to this meeting, including those where anticipated poundage data were submitted for the USA and/or
the EU. The evaluation was made conditional if it was based on an MSDI derived from anticipated poundage estimates,
and the Committee decided that the results of the conditional assessments will be revoked if use levels or poundage data
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are not provided before the end of 2007." This decision was not unanimous, and two members registered a minority
.. 2
opinion.

The Committee also requested use levels or poundage data to be provided for the flavouring agents it had previously
evaluated using MSDIs calculated from anticipated poundage. This includes any substances where the MSDI based on
an anticipated poundage for one region (EU or USA) was higher than the MSDI based on a recorded poundage in the
other region. The existing assessments for the following flavourings will be revoked if such data are not forthcoming
by the end of 2007:

No. |Flavouring agent No. |Flavouring agent
963 |Ethyl cyclohexanecarboxylate 1232 | 1-Ethoxy-3-methyl-2-butene
986 | 10-Hydroxymethylene-2-pinene 1236 |2,2,6-Trimethyl-6-vinyltetrahydropyran
1063 |2,5-Dimethyl-3-furanthiol 1239 |Cycloionone
1065 |Propyl 2-methyl-3-furyl disulfide 1245 |2,4-Dimethylanisole
1066 |Bis(2-methyl-3-furyl) disulfide 1248 |1,2-Dimethoxybenzene
1067 |Bis(2,5-dimethyl-3-furyl) disulfide 1265 |4-Propenyl-2,6-dimethoxyphenol
1068 | Bis(2-methyl-3-furyl) tetrasulfide 1289 | erythro- and threo-3-Mercapto-2-
1070 |2,5-Dimethyl-3-furan thioisovalerate methylbutan-1-ol
1077 |Furfuryl isopropyl sulfide 1290 |(%)-2-Mercaptomethylpentan-1-ol
1082 |2-Methyl-3,5- or 6-(furfurylthio)pyrazine 1292 | 3-Mercapto-2-methylpentanal
1085 |3-[(2-Methyl-3-furyl)thio]-4-heptanone 1293 | 4-Mercapto-4-methyl-2-pentanone
1086 |2,6-Dimethyl-3-[(2-methyl-3-furyl)thio]-4- 1296 | spiro[2,4-Dithia-1-methyl-8-
heptanone oxabicyclo(3.3.0)octane-3,3'-(1'-oxa-2'-
1087 |4-[(2-Methyl-3-furyl)thio]-5-nonanone methyl)-‘cy.clopentane]
1089 |2-Methyl-3-thioacetoxy-4,5-dihydrofuran 1299 12.3,5-Trithiahexane
1157 |4-Hydroxy-4-methyl-5-hexenoic acid gamma 1300 | Diisopropyl trisulfide
lactone 1311 |2-(2-Methylpropyl)pyridine
1158 |(+/-) 3-Methyl-gamma-decalactone 1319 | 2-Propionylpyrrole
1159 |4-Hydroxy-4-methyl-7-cis-decenoic acid 1322 | 2-Propylpyridine
gamma lactone 1334 | 4-Methylbiphenyl
1160 | Tuberose lactone 1342 | delta-3-Carene
1161 |Dihydromintlactone 1343 |alpha-Farnesene
1162 |Mintlactone 1344 |1-Methyl-1,3-cyclohexadiene
1163 | Dehydromenthofurolactone 1367 |trans-2-Octen-1-yl acetate
1164 |(+/-)-(2,6,6,-Trimethyl-2- 1368 |trans-2-Octen-1-yl butanoate
hydroxycyclohexylidene)acetic acid gamma- 1369 | Cis-2-Nonen-1-ol
lactone 1370 |(E)-2-Octen-1-ol

1167 |2-(4-Methyl-2-hydroxyphenyl)propionic

acid-gamma-lactone 1371 |(E)-2-Butenoic acid

1174 |2,4-Hexadien-1-ol 1372 | (E)-2-Decenoic acid

1176 | (E.E)-2,4-Hexadienoic acid 1373 | (E)-2-Heptenoic acid

1180 |(E,E)-2,4-Octadien-1-ol 1374 |(Z)-2-Hexen-1-ol

1183 |2.4-Nonadien-1-ol 1375 |trans-2-Hexenyl butyrate
1188 |(E,Z)-2,6-Nonadien-1-ol acetate 1376 | (E)-2-Hexenyl formate
1189 |(E,E)-2,4-Decadien-1-ol 1377 |trans-2-Hexenyl isovalerate
1191 |Methyl (E)-2-(Z)-4-decadienoate 1378 | trans-2-Hexenyl propionate
1193 | Ethyl 2,4,7-decatrienoate 1379 |trans-2-Hexenyl pentanoate
1199 |(+/-)-2-Methyl-1-butanol 1380 | (E)-2-Nonenoic acid

1217 |2-Methyl-2-octenal 1381 |(E)-2-Hexenyl hexanoate

1218 |4-Ethyloctanoic acid 1382 |(Z)-3- & (E)-2-Hexenyl propionate
1226 |8-Ocimenyl acetate 1384 12 -Undecen- 1-ol
1228 |3,7,11-Trimethyl-2,6,10-dodecatrienal 1407 | Dihydronootkatone

1229 |12-Methyltridecanal 1409 |beta-Ionyl acetate

! Flavours for which the safety evaluation was considered to be conditional by the 65th meeting of the Committee, are
listed in Section C with a 'C' in the status column JECFA.

% Minority Opinion (Prof Gérard Pascal, Dr Philippe Verger): The minority opinion states that for the 60 flavouring
substances subitted to the Committee without reported poundage, the safety evaluation using the normal Procedure
should not be performed, even on a conditional basis.



No. |Flavouring agent No. |Flavouring agent
1410 |alpha-Isomethylionyl acetate 1435 | Taurine
1411 |3-(I-Menthoxy)-2-methylpropane-1,2-diol 1438 | L-Arginine
1412 | Bornyl butyrate 1439 |L-Lysine
1413 | D,L-Menthol(+/-)-propylene glycol carbonate 1447 | Tetrahydrofurfuryl cinnamate
1414 |L-Monomenthyl glutarate 1457 |(+/-)-2-(5-Methyl-5-vinyl-tetrahydrofuran-2-
1415 | L-Menthyl methyl ether yl)propionaldehyde
1416 |p-Menthane-3,8-diol 1475 | Ethyl 2-ethyl-3-phenylpropanoate
1478 |2-Oxo-3-phenylpropionic acid

Further information required for specifications

Sodium 3-methyl-2-oxobutanoate (No. 631.2), Sodium 3-methyl-2-oxopentanoate (No. 632.2), Sodium 4-methyl-2-
oxopentanoate (No. 633.2) and Sodium 2-oxo-3-phenylpropionate (No. 1479)

The existing tentative specifications for these four flavouring agents were revised to include new information on
methods of assay. However, the tentative designations of the specifications were maintained, pending more detailed
information on these methods. For the first three substances, information on an assay by HPLC using an ion exchange
column are required, and for flavouring No. 1479 information on an assay by HPLC is required.

Maltol (No.1480) and Ethyl maltol (No. 1481)

New specifications were prepared for these substances in the flavouring agent format. However both substances are
believed to have uses in addition to flavouring agent uses, and the existing specifications in the standard food additive
format were revised and made tentative. In both cases information on functional uses other than flavouring uses and on
the method of assay is required.

Maltyl isobutyrate (No. 1482), 3-Acetyl-2,5-dimethylfuran (No. 1506) and 2,4,5-Trimethyl-delta-3-oxazoline (No. 1559)

New tentative specifications were prepared for these substances. In each case, further information is required on the
reasons why the quoted specific gravity ranges are wider than would be expected given the level of purity of the
substances. In addition, further information is required on why the refractive index range for flavouring No. 1559 is
wider than would be expected given the level of purity of the substance.

Sucrose esters of fatty acids

The specifications for sucrose esters of fatty acids were revised but maintained as tentative. Information is required on
e amethod of analysis for the determination of free sucrose using capillary GC or HPLC;
e an alternative and less toxic solvent than pyridine for preparing the standard and sample solutions for the

determinations of free sucrose and propylene glycol; and
e amethod of analysis for the determination of dimethyl sulfoxide that does not require a packed column.

The tentative specifications mentioned above will be withdrawn unless the requested information is received
before the end of the year 2006.



Section B:  Specifications of certain food additives (uses other than as flavouring agents) and other substances
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SYNONYMS

DEFINITION

Chemical names

C.A.S. number
Chemical formula

Structural formula

Formula weight

Assay

DESCRIPTION
FUNCTIONAL USES
CHARACTERISTICS
IDENTIFICATION
Solubility (FNP 5)
PURITY

Loss on drying (FNP 5)

Transmittance (FNP 5)

ASPARTAME-ACESULFAME SALT

Revised specifications prepared at the 65th JECFA (2005) and published in FNP
52 Add 13 (2005), superseding specifications prepared at the 55th JECFA (2000)
and published in FNP 52 Add 8 (2000). The ADI for aspartame (0-40 mg/kg bw)
established at the 25th JECFA (1981) and the ADI for acesulfame K (0-15 mg/kg
bw) established at the 37th JECFA (1990) cover the aspartame and acesulfame
moieties of the salt.

Aspartame-acesulfame, INS No. 962

The salt is prepared by heating an approximately 2:1 ratio (w:w) of aspartame and
acesulfame K in solution at acidic pH and allowing crystallization to occur. The
potassium and moisture are eliminated. The product is more stable than aspartame
alone.

6-methyl-1,2,3-oxathiazine-4(3H)-one-2,2-dioxide salt of L-phenylalanyl-2-
methyl-L-a-aspartic acid.
[2-carboxy-B-(N-(b-methoxycarbonyl-2-phenyl)ethylcarbamoyl)]ethanaminium-
6-methyl-4-oxo-1,2,3-oxathiazin-3-ide-2,2-dioxide.

106372-55-8

C1gH2309N38

+ -
CH 8]
I':I 72 : 50,
HomCHg_g—coNH—q—ccmHg |
HHz H

457.46

63.0% to 66.0% aspartame (dried basis) and 34.0% to 37.0% acesulfame (acid
form on a dried basis).

A white, odourless, crystalline powder

Sweetening agent, flavour enhancer

Sparingly soluble in water, and slightly soluble in ethanol.

No more than 0.5% (105°, 4 h)
The transmittance of a 1% solution in water determined in a 1 cm cell at 430 nm

with a suitable spectrophotometer using water as a reference, is not less than 0.95,
equivalent to an absorbance of not more than approximately 0.022.

Aspartame-acesulfame salt (2005) page 1 (3)



Specific rotation (FNP 5)

5-Benzyl-3,6-dioxo-2-
piperazineacetic acid

Lead (FNP 5)

TESTS
PURITY TESTS

5-Benzyl-3,6-dioxo- 2-
piperazine acetic acid

-8-

[a] o™ +14.5 to +16.5.

After preparing a solution of 6.2 g of sample in 100 ml formic acid (15N), make
the measurement within 30 min of preparation of the solution. Divide the
calculated specific rotation by 0.646 to correct for the aspartame content of the
aspartame-acesulfame salt.

Not more than 0.5%
See description under TESTS

Not more than 1 mg/kg.

Determine using an atomic absorption technique appropriate to the specified
level. The selection of sample size and method of sample preparation may be
based on the principles of the method described in FNP 5, “Instrumental
Methods.”

Principle

5-benzyl-3,6-dioxo- 2-piperazine acetic acid is determined in aspartame-acesulfame
salt dissolved in methanol-water by comparison to an authentic standard after
separation by HPLC.

Apparatus
Use a suitable high-pressure liquid chromatograph equipped with UV detector for

measuring absorbance at 210 nm and a 250 x 4.6 mm column packed with
octyldecyl silanized silica (10-um Partisil ODS-3 or equivalent) and operated under
isocratic conditions at 40°.

Mobile phase
Dissolve 5.6 g of potassium phosphate monobasic into 820 ml of water in a 1-1

flask and adjust the pH to 4.3 with phosphoric acid. Add 180 ml of methanol and
mix. Filter through a 0.45 um filter and de-gas.

Standard

Accurately weigh approximately 25 mg of authentic 5-benzyl-3,6-dioxo- 2-pipera-
zine acetic acid into a 100-ml volumetric flask; add 10 ml of methanol to dissolve
the material and dilute to volume with water and mix. Accurately transfer 15 ml of
this solution to a 50-ml flask and dilute to volume with a 1:9 (v:v) mixture of
methanol:water prepared on the day of use.

Sample
Accurately weigh approximately 50 mg of sample into a 10 ml volumetric flask and

dilute to volume with a 1:9 (v:v) mixture of methanol:water prepared on the day of
use.

Procedure

Separately inject 20 pl portions of the standard and the sample into the
chromatograph (set the flow rate of the mobile phase at 2 ml/min.) and record the
peak areas in standard and sample chromatograms (under the conditions described,
the retention time of 5-benzyl-3,6-dioxo-2-piperazine acetic acid and aspartame are
approximately 4 and 11 min, respectively). Measure the peak area response of 5-
benzyl-3,6-dioxo- 2-piperazine acetic acid in each chromatogram and calculate the
percentage of 5-benzyl-3,6-dioxo-2-piperazine acetic acid as follows:

% = 1000(AyCs)/(AsW,)

Where Ay and Ag are the peak areas of 5-benzyl-3,6-dioxo-2-piperazine acetic acid
in the sample and standard, respectively, Cs is the concentration of 5-benzyl-3,6-
dioxo-2-piperazine acetic acid in the standard in mg/ml and W, is the weight, in
mg, of aspartame-acesulfame salt taken in the sample preparation.
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METHOD OF ASSAY

Principle
Aspartame-acesulfame salt is dissolved in methanol and potentiometrically
titrated with tetrabutylammonium hydroxide.

Apparatus
Use a suitable autotitrator (e.g., Metrohm 670, or equivalent) equipped with a

glass pH electrode and a silver-silver chloride double liquid junction reference
electrode (e.g., Yokogawa pH electrode SM 21-AL4 or equivalent and reference
electrode SR 20-AS52 or equivalent).

Standard solution

Prepare a 0.1 M standard solution of tetrabutylammonium hydroxide in a 1:1
(v:v) mixture of 2-propanol:methanol. Weigh 24 and 98 mg benzoic acid with
0.01 mg accuracy and dissolve each into two 50-ml volumetric flasks and dilute
to volume with 2-propanol. Titrate both solutions with the 0.1 M
tetrabutylammonium hydroxide and record the volume required to reach the
equivalence point with 0.001 ml accuracy. Perform a blank titration on 50 ml of
2-propanol. Determine the standard factor (F) for each titration. and average the
two factors as follows:

F = [(Ws x 1000)/(122 x (Vs-Vo))]

Where: Wg = weight of primary benzoic acid (g)
Vs = volume of equivalence point (ml)
Vo = volume of equivalence for the blank (ml)
122 = molecular weight of benzoic acid

Procedure

Weigh accurately 100 to 150 mg of sample and dissolve it in 50 ml methanol.
Titrate with the standardized 0.1 M tetrabutylammonium hydroxide. Determine
the volume (ml) of the standard solution needed to reach the first (V;) and second
(V,) equivalency points. Perform a blank titration on the methanol. Calculate the
acesulfame and aspartame content as follows:

Acesulfame content (% m/m) = [(V;-Vg) x N x 163/(10 x W)]
Aspartame content (% m/m) = [(V,-V;) x N x 294/(10 x W)]

Where: W = Weight of sample (g)
Vi = volume of first equivalence point (ml)
V, =volume of second equivalence point (ml)
Vg = volume of equivalence point of blank (m)I
N = normality of the standard 0.1 M tetrabutylammonium hydroxide
163 = formula weight of acesulfame moiety
294 = formula weight of aspartame moiety
10 = conversion of g to % (m/m)
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SYNONYMS

DEFINITION

C.A.S. number

DESCRIPTION

FUNCTIONAL USES

CHARACTERISTICS
IDENTIFICATION
Solubility (FNP 5)
PURITY

Melting range (FNP 5)
Acid value (FNP 5)

Peroxide value

Saponification value (FNP 5)
Carnauba wax

Ceresin, paraffins, and certain
other waxes

Fats, Japan wax, rosin
and soap

Glycerol and other polyols
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BEESWAX

Revised specifications prepared at the 65th JECFA (2005) and published in FNP
52 Add 13 (2005), superseding specifications prepared at the 39th JECFA (1992)
and published in FNP 52 Add 1 (1992), and incorporating the decisions on the
metals and arsenic specifications agreed at the 63rd JECFA (2004) and
published in FNP 52 Add 12 (2004). The 65th JECFA (2005) considered the
additive to be of no toxicological concern for the functional uses listed.

INS No. 901

Beeswax is obtained from the honeycombs of bees (Fam. Apidae, e.g. Apis
mellifera L) after the honey has been removed by draining or centrifuging. The
combs are melted with hot water, steam or solar heat; the melted product is
filtered and cast into cakes of yellow beeswax. White beeswax is obtained by
bleaching the yellow beeswax with oxidizing agents (e.g. hydrogen peroxide,
sulfuric acid) or sunlight.

Beeswax consists of a mixture of esters of fatty acids and fatty alcohols, hydro-
carbons and free fatty acids; minor amounts of free fatty alcohols are also present.

8006-40-4 (yellow beeswax)

8012-89-3 (white beeswax)

Yellow beeswax: yellow or light-brown solid that is somewhat brittle when cold
and presents a dull, granular, non-crystalline fracture when broken; it becomes

pliable at about 35°. It has a characteristic odour of honey.

White beeswax: white or yellowish white solid (thin layers are translucent) having
a faint and characteristic odour of honey

Glazing agent; release agent; stabilizer; texturizer for chewing gum base; carrier
for food additives (including flavours and colours); clouding agent

Insoluble in water; sparingly soluble in alcohol; very soluble in ether

62 —65°
17-24

Not more than 5
See description under TESTS

87-104

Passes test
See description under TESTS

Passes test
See description under TESTS

Passes test
See description under TESTS

Not more than 0.5 % (calculated as glycerol)
See description under TESTS
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Lead (FNP 5)

TESTS
PURITY TESTS

Peroxide value

Carnauba wax

Ceresins, paraffins and certain
other waxes

Fats, Japan wax, rosin and soap

Glycerol and other polyols
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Not more than 2 mg/kg

Determine using an atomic absorption technique appropriate to the specified
level. The selection of sample size and method of sample preparation may be
based on the principles of the methods described in FNP 5, “Instrumental
Methods”.

Weigh accurately 5 g of the sample into a 200-ml conical flask. Add 30 ml of a
2:3 solution of chloroform and acetic acid TS and close the flask with a stopper.
Heat with warm water and swirl to dissolve the sample. Cool to room temperature
and add 0.5 ml of saturated potassium iodide solution. Close the flask with the
stopper and shake vigorously for 60+5 sec. Add 30 ml of water and titrate imme-
diately with 0.01 N sodium thiosulfate using starch TS as indicator. Carry out a
blank determination.

Peroxide value = (a-b) x N x 1000/W

where

= volume (ml) of sodium thiosulfate used for the sample
volume (ml) of sodium thiosulfate used for the blank
normality of the sodium thiosulfate

= weight of sample (g)

gzc‘m
Il

Transfer 100 mg of the sample into a test tube, and add 20 ml of n-butanol.
Immerse the test tube in boiling water, and shake the mixture gently until the
sample dissolves completely. Transfer the test tube to a beaker of water at 60°,
and allow the water to cool to room temperature. A loose mass of fine, needle-
like crystals separates from clear mother liquor. Under the microscope, the
crystals appear as loose needles or stellate clusters, and no amorphous masses are
observed, indicating the absence of carnauba wax.

Transfer 3.0 g of the sample to a 100 ml round-bottomed flask, add 30 ml of a 4%
w/v solution of potassium hydroxide in aldehyde-free ethanol and boil gently
under a reflux condenser for 2 h. Remove the condenser and immediately insert a
thermometer. Place the flask in water at 80° and allow to cool, swirling the
solution continuously. No precipitate is formed before the temperature reaches
65°, although the solution may be opalescent.

Boil 1 g of the sample for 30 min with 35 ml of a 1 in 7 solution of sodium
hydroxide, maintaining the volume by the occasional addition of water, and cool
the mixture. The wax separates and the liquid remains clear. Filter the cold
mixture and acidify the filtrate with hydrochloric acid. No precipitate is formed.

To 0.20 g of the sample in a round-bottom flask, add 10 ml of ethanolic potas-
sium hydroxide TS, attach a reflux condenser to the flask and heat in a water bath
for 30 min. Add 50 ml of dilute sulfuric acid TS, cool and filter. Rinse the flask
and filter with dilute sulfuric acid TS. Combine the filtrate and washings and
dilute to 100.0 ml with dilute sulfuric acid TS. Place 1.0 ml of the solution in a
tube, add 0.5 ml of a 1.07 % (w/v) solution of sodium periodate, mix and allow to
stand for 5 min. Add 1.0 ml of decolourized fuchsin solution (see below) and
mix. Any precipitate disappears. Place the tube in a beaker containing water at
40°. Allow to cool while observing for 10 to 15 min. Any bluish-violet colour in
the solution is not more intense than a standard prepared at the same time in the
same manner using 1.0 ml of a 0.001 % (w/v) solution of glycerol in dilute
sulfuric acid TS.

Decolourized fuchsin solution: Dissolve 0.1 g of basic fuchsin in 60 ml of water.

Add a solution of 1 g of anhydrous sodium sulfite (Reagent grade) in 10 ml of
water. Slowly and with continuous shaking of the solution add 2 ml of
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hydrochloric acid. Dilute to 100 ml with water. Allow to stand protected from
light for at least 12 h, decolourize with activated charcoal and filter. If the
solution becomes cloudy, filter before use. If on standing the solution becomes
violet, decolourize again by adding activated charcoal. Store protected from light.
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Formula weight

Assay

DESCRIPTION
FUNCTIONAL USES
CHARACTERISTICS
IDENTIFICATION

Solubility (FNP 5)

Infrared absorption
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CALCIUM L-5-METHYLTETRAHYDROFOLATE

New specifications prepared at the 65th JECFA (2005) and published in FNP 52
Add 13 (2005). At the 65th JECFA (2005) the Committee had no safety concerns
for the use of the substance in dry crystalline or microencapsulated form as an
alternative to folic acid used in dietary supplements, foods for special dietary
uses and other foods.

L-5-Methyltetrahydrofolic acid, calcium salt
L-Methyltetrahydrofolate, calcium salt
L-Methylfolate, calcium

L-5-MTHF-Ca

Calcium L-5-methyltetrahydrofolate is the calcium salt of L-5-methyltetrahydro-
folic acid, which is the predominant, naturally occurring form of folate. It is syn-
thesized by reduction of folic acid to tetrahydrofolic acid followed by methylation
and diastereoselective crystallization (in water) of L-5-methyltetrahydrofolic acid
as its calcium salt. The product contains variable amounts of water of crystal-
lization.

N-{4-[[((6S)-2-amino-3,4,5,6,7,8-hexahydro-5-methyl-4-0x0-6-
pteridinyl)methyl]amino]benzoyl}-L-glutamic acid, calcium salt

151533-22-1

C,0H,3CaN,Og4 (anhydrous form)

CH; HN

6l
H

(@)
HN)j:
)%

HoN N

497.5 (anhydrous form)

|
N
N
H

(anhydrous form)

95.0 — 102.0% (anhydrous basis)
White to light yellowish, almost odourless, crystalline powder

Nutritional supplement

Sparingly soluble in water and very slightly soluble or insoluble in most organic
solvents; soluble in alkaline solutions

The infrared absorption spectrum of a potassium bromide dispersion of the

sample corresponds to that of a Calcium L-5-methyltetrahydrofolate standard (see
Appendix).
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Calcium

Liquid chromatography
PURITY

Water (FNP 5)

Calcium

Other folates and related
substances

D-5-Methylfolate
Total viable aerobic count
(FNP 5)

Lead (FNP 5)

TESTS
PURITY TESTS

Other folates and related
substances
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Dilute 30 g of acetic acid (glacial) to 100 ml with water. Dissolve 5.3 g of
K4Fe(CN)g in 100 ml of water. To 5 ml of the acetic acid solution, add 20 mg of
the sample and then 0.5 ml of the potassium ferrocyanide solution. Mix and add
50 mg of ammonium chloride. A white crystalline precipitate is formed.

Retention time matches that of a reference standard (see under TESTS)

Not more than 17.0% (Karl Fischer method)
Note: Allow sufficient time (15 min) for release of bound water.

7.0 - 8.5% (anhydrous basis)

Accurately weigh 500 mg of sample and transfer to a 500-ml conical flask. Add
150 ml of water to dissolve the sample and 20 ml of a pH 10 buffer (NH3;/NH,4Cl).
Using eriochrome black T as indicator, titrate (continuous stirring) with
standardized 0.1 M EDTA until the colour changes from violet to blue/green.
Each 1.0 ml of 0.1 M EDTA corresponds to 4.008 mg of calcium. Calculate the
calcium content on the anhydrous basis.

Not more than 2.5%
See description under TESTS

Not more than 1.0%
See description under TESTS

Not more than 1000 CFU/g

Not more than 2 mg/kg

Determine using an atomic absorption technique appropriate to the specified
level. The selection of sample size and method of sample preparation may be ba-
sed on the principles of the methods described in FNP 5, "Instrumental methods".

Principle

Using a reference standard for L-5-Methyltetrahydrofolic acid, calcium salt, Other
folates and related substances are quantitated by HPLC. The suitability of the
applied HPLC system is checked daily by a system suitability test.

Reference standard solution

Accurately weigh 50 mg of L-5-methyltetrahydrofolic acid, calcium salt (Merck
Eprova AG, CH-8200 Schaffhausen, Switzerland) into a 100-ml volumetric flask.
Dissolve in a small quantity of water and dilute to volume.

Sample solution
Prepare as for the reference standard using 50 mg of the sample.

Mobile phase solutions

A: Dissolve 7.80 g of NaH,PO,4 - 2H,0 (0.05 mol) in 1000 ml of water and adjust
the pH to 6.5 with 32% NaOH. Filter and degas the solution.

B: Dissolve 5.07 g of NaH2PO4 - 2H20 (0.03 mol) in 650 ml of water and 350
ml of methanol (chromatography grade) and adjust the pH to 8.0 with 32%
NaOH. Filter and degas the solution.

Calcium L-5-methyltetrahydrofolate (2005) page 2 (5)
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Chromatography conditions

Column: Hypersil-ODS, 5 um; 250 x 4 mm (Thermo Hypersil Keystone
or equivalent)
Flow rate: 1.1 ml/min
Gradient: Time (min) % Mobile % Mobile Remark
phase A phase B
0 100 0 Start
0-14 100 — 45 0-55 Linear gradient
14-17 45-0 100 Linear gradient
17-22 0 100 Hold
22 -31 100 0 Reconditioning
Temperature: Room temperature
Injection volume: 10 pl
Detection: UV (280 nm)
Run time: 22 min

Retention times given below are approximate:

Folates and related substances Retention time (min)
4-Aminobenzoylglutamic acid (ABGA) 3.1
4a-Hydroxy-5-methyltetrahydrofolic acid 43
(HOMeTHFA)

D-Pyrazino-s-triazine derivative (D-Mefox) 6.1
L-Pyrazino-s-triazine derivative (L-Mefox) 6.3
Tetrahydrofolic acid (THFA) 8.5
7,8-Dihydrofolic acid (DHFA) 11.2
Folic acid (FA) 11.4
5,10-Methylenetetrahydrofolic acid (CH,THFA) 11.7
5-Methyltetrahydrofolic acid (5-MTHF) 13.6
5-Methyltetrahydropteroic acid (MeTHPA) 15.1
N*-Methylamino-5-methyltetrahydrofolic acid 17.6
(DiMeTHFA)

Sample analysis
Inject the reference standard solution and the sample solutions immediately after

preparation, using the conditions described above. (Note: After analysis, flush the
column with methanol/water 85:15 and store it under the same conditions.)
Calculate the content of each folate (other than 5-MTHF) and related substance, X;
(%), listed in the above table according to the following formula:

Xi (%) = A xWg x S x (RF)/Agx W

where

A; = the peak area for each folate (other than 5S-MTHF) and related
substance

Ag = the peak area for the L-5-MTHF-Ca Standard

Wg = the weight (mg) of L-5-MTHF-Ca Standard

W = the weight (mg) of the sample

S = the percent of L-5-MTHF in the L-5-MTHF-Ca Standard,
calculated as free acid

(RF)i = Response Factor for the i-th substance (absorbance at 280 nm in the
applied eluent system relative to that of L-5-MTHF) as follows:

Folates and related substances RF
ABGA 0.93
HOMeTHFA 1.11
L-Mefox and D-Mefox 1.11
DHFA 0.98
FA 0.86
MeTHPA 0.68
THFA 1.00
CH,THFA 1.00
DiMeTHFA 1.00

If there are any unidentified impurities, apply a RF of 1.00
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D-5-Methylfolate
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Calculate the total amount of "Other folates and related substances" by summing the
X; for all impurities.

System suitability test

Mixed folates solution: Weigh 25 mg each of ABGA, HOMeTHFA, L-Mefox,
DHFA, FA and MeTHPA (all available from Merck Eprova AG) into a 100-ml
volumetric flask. Add a small quantity of water to dissolve the mixture; add some
sodium hydrogen carbonate and sodium carbonate to aid the dissolution, and fill
to the mark with water.

System suitability test solution (SST solution): Weigh accurately 50 mg of a L-5-
MTHF-Ca sample containing DiMeTHFA into a 100-ml volumetric flask.
(Available from Merck Eprova AG). Add 1 ml of the Mixed folates solution and a
small quantity of water to dissolve, mix and dilute to volume with water.

Procedure: Inject 10 pl of the SST solution immediately. The resolution between
L-5-MTHF and MeTHPA must be at least 5.

Principle

D-5-Methylfolate is quantitated by HPLC using a chromatographic system which
allows separation of the D- from the L-stereoisomer. The suitability of the applied
HPLC system is checked daily by a "system suitability test".

Sample preparation
Accurately weigh 50 mg of the sample into a 100 ml volumetric flask. Dissolve in
water and dilute to volume with water.

Mobile phase
Mix 970 ml of 0.03 M NaH,PO, (obtained by dissolving 4.68 g of NaH,PO,

2H,0 in water and diluting with water to 1000 ml) with 30 ml of acetonitrile
(chromatography grade) and adjust the pH to 6.8 with 32% NaOH. Filter and
degas the solution.

Chromatography Conditions

Column: Chiral Protein HSA, 5 um, 150 x 4 mm (ChromTech or
equivalent)

Flow rate: 1 ml/min

Temperature: 40°

Injection volume: 10 pl

Detection: UV (280 nm)

Run time: 22 min

Solvent: Water

Sample analysis
Inject the sample solution immediately after preparation using the conditions

described above. Determine the areas under peak for L-5-MTHF (retention time:
ca. 11 min) and D-5-MTHF (retention time: ca. 15 min).

Calculation

Determine the ratio of the peak area for the D-isomer (Ap) to the sum of the peak
areas for the D- and L-isomers (Ar), and calculate the D-5-MTHF content as
follows:

D-5-MTHF (%) = 100Ap/Ar

System suitability test

System suitability test solution (SST solution): Weigh and transfer into a 200-ml
volumetric flask the following: 1.0 mg of HOMeTHFA, 1.5 mg ABGA, 2.0 mg
each of L-Mefox and MeTHPA, 3.0 mg of FA, 4.0 mg of DHFA, 10 mg of L,D-
5-MTHF and D,D-5-MTHF (L-5-MTHF and D-5-MTHF carrying D-glutamic
acid substitution), and 50 mg of racemic 5-MTHF-Ca (L-5-MTHF and D-5-
MTHEF carrying L-glutamic acid substitution) (all available from Merck Eprova

Calcium L-5-methyltetrahydrofolate (2005) page 4 (5)



-19-

AG). Add a small quantity of water to dissolve the mixture; add some sodium
hydrogen carbonate to aid the dissolution, and fill to the mark with water.
Immediately inject into the HPLC system. The resolution between L-5-MTHF
and D-5-MTHF must be at least 2.

METHOD OF ASSAY Calculate the percentage of L-5-MTHF-Ca in the sample from the content of 5-

MTHF-Ca (L- and D-diastereoisomers), determined in the test for "Other folates
and related substances", and the content of D-5-MTHF-Ca, determined in the test
for D-5-Methylfolate, and correcting for water content, as follows:

L-5-MTHF-Ca (%) =100 x Ay x W x S x (100 - D) x 1.083 / Ag x W x (100 - %H,0)

where
Ar is taken from the calculation for the D-5-Methylfolate analysis
D = the percentage of D-5-Methylfolate in the sample
As, W, Wg, and S are taken from the determination of Other folates and
related substances
%H,0 = water content (%)
1.083 is the ratio of the formula weight of 5-MTHF-Ca to that of 5-MTHF.
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SYNONYMS

DEFINITION

C.A.S. number
DESCRIPTION
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CHARACTERISTICS
IDENTIFICATION
Solubility (FNP 5)

Infrared absorption

PURITY

Melting range (FNP 5)

Acid value (FNP 5)
Saponification value (FNP 5)

Lead (FNP 5)
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CANDELILLA WAX

Revised specifications prepared at the 65th JECFA (2005) and published in FNP
52 Add 13 (2005), superseding specifications prepared at the 39th JECFA (1992)
and published in FNP 52 Add 1 (1992), and incorporating the decisions on the
metals and arsenic specifications agreed at the 63rd JECFA (2004) and
published in FNP 52 Add 12 (2004). The 65th JECFA (2005) considered the
additive to be of no toxicological concern for the functional uses listed.

INS no. 902

Crude candelilla wax is obtained by first boiling the dried stalks of the candelilla
plant (Euphorbia antisyphilitica) in water acidified with sulfuric acid to release
the wax. The molten wax is then skimmed off and allowed to solidify and refined
by further treatment with sulfuric acid and subsequent passage through filter-
presses.

Candelilla wax consists primarily of odd-numbered n-alkanes (C,y to Cs3),
together with esters of acids and alcohols with even-numbered carbon chains (Cyg
to Cj4). Free acids, free alcohols, sterols, neutral resins, and mineral matter are
also present.

8006-44-8
Yellowish-brown hard, brittle, lustrous solid with an aromatic odour when heated

Glazing agent, texturizer for chewing gum base, surface-finishing agent, carrier
for food additives (including flavours and colours), clouding agent

Insoluble in water; soluble in toluene
The infrared spectrum of the sample, melted and prepared for analysis on a

potassium bromide plate, corresponds to that of a candelilla wax standard (see
Appendix).

68.5-72.5°

Between 12 and 22

Between 43 and 65

Not more than 2 mg/kg

Determine using an atomic absorption technique appropriate to the specified
level. The selection of sample size and method of sample preparation may be

based on the principles of the methods described in FNP 5, “Instrumental
Methods”.
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Water (FNP 5)
Sulfated ash (FNP5)

Lead (FNP 5)
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ETHYL MALTOL
(Tentative)

Information on functional uses and method of assay required

Revised tentative specifications prepared at the 65th JECFA (2005) and
published in FNP 52 Add 13 (2006), superseding specifications prepared at the
14th JECFA (1970) and published in NMRS 48B (1971) and in FNP 52 (1992),
and incorporating the decisions on metals and arsenic specifications agreed at
the 57th JECFA (2001) and published in FNP 52 Add 9 (2001). An ADI of 0-2
mg/kg bw was established at the 18th JECFA (1974)

INS No. 637

2-Ethyl-3-hydroxy-4-pyrone

4940-11-8
C;H303
0 CH,CH;
CH
0
140.14
Not less than 98%

White, crystalline powder having a characteristic odour

Flavour enhancer, stabilizer, flavouring agent (See ‘Flavouring agents’
monograph No. 1481)

Sparingly soluble in water; soluble in alcohol

89 -93°

Not more than 0.5 % w/w (Karl Fischer Method)
Not more than 0.2 % w/w

Not more than 1mg/kg

Determine using an atomic absorption technique appropriate to the specified
level. The selection of sample size and method of sample preparation may be
based on the principles of the methods described in FNP 5, “Instrumental
Methods”.
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METHOD OF ASSAY Prepare a solution of ethyl maltol in 0.1 N hydrochloric acid containing 10 pg/ml,
and determine the extinction at 276 mm. E (1%, 1 cm): 276 nm: 655-675

Calculation

Ethyl maltol (%) = 100 x E(sample)/E(standard)

where
E=E (1%, 1 cm)

Ethyl maltol (2005) page 2 (2)
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ACTIVE PRINCIPLES

SYSTEMATIC NAMES AND
NUMBERS

REACTIONS CATALYSED

DESCRIPTION

FUNCTIONAL USES

GENERAL
SPECIFICATIONS

CHARACTERISTICS
IDENTIFICATION

Laccase activity

TESTS

Laccase activity
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LACCASE FROM MYCELIOPHTHORA THERMOPHILA
EXPRESSED IN ASPERGILLUS ORYZAE

Revised specifications prepared at the 65th JECFA (2005) and published in FNP
52 Add 13 (2005), superseding specifications prepared at the 61st JECFA (2003)
and published in FNP 52 Add 11 (2003). An ADI “not specified” was established
at the 61st JECFA (2003).

Produced by submerged fed-batch pure culture fermentation of a genetically
modified strain of Aspergillus oryzae containing the laccase gene derived from
Myceliophthora thermophila, using recombinant DNA techniques and traditional
mutagenesis. The enzyme is isolated from the fermentation broth by filtration to
remove the biomass and concentrated by ultrafiltration and/or evaporation.
Residual production microorganisms are removed from the enzyme concentrate
by germ filtration. The final product is formulated using food-grade stabilizing
and preserving agents.

Laccase (synonyms: urishiol oxidase; p-diphenol oxidase)

Benzenediol:oxygen oxidoreductase; EC 1.10.3.2; CAS No. 80498-15-3

Oxidation of a range of phenolic substances with concomitant reduction of
oxygen to water.

Brown liquid

Enzyme preparation.

Used in the brewing of beer to prevent the formation of off-flavour compounds
such as trans-2-nonenal. Scavenges oxygen that otherwise would react with fatty
acids, amino acids, proteins, and alcohols to form off-flavour precursors.

Must conform to the latest edition of the JECFA General Specifications and
Considerations for Enzyme Preparations used in Food Processing,

The sample shows laccase activity
See description under TESTS

Principle

Laccase catalyses the oxidation of syringaldazine to tetramethoxy-azo-bis
(methylene quinone) that is measured spectrophotometrically at 530 nm. Laccase
activity is expressed in Laccase Myceliophthora Units (LAMU). One LAMU is
defined as the amount of enzyme that oxidizes 1 micromole of syringaldazine per
minute under standard conditions (pH 7.5; 30°).

(Note: The method can be adapted for manual execution; any suitable
spectrophotometer may be used in place of a centrifugal analyser.)

Apparatus
Centrifugal analyser (Cobas Fara, Roche, or equivalent)

Diluter (Hamilton Microlab or equivalent)
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Reagents

(Note: Use only deionised water )

Laccase standard (available from Novozymes A/S)
TRIS (Tris(hydroxymethyl)aminomethane)
Maleic acid

Triton X-100 (polyethylene glycol tert-octylphenyl ether)
Ethanol 96%

Syringaldazine

PEG 6000

Glucose

Glycine

Reagent Solutions
TRIS, 1 M stock solution: Dissolve 121.1 g of TRIS in approximately 900 ml of

water in a 1-litre volumetric flask. Make to volume and mix.

Maleic acid, 1 M solution: Dissolve 23.2 g of maleic acid in approximately 150
ml water in a 200-ml volumetric flask. Make to volume and mix.

Triton X-100, 10% stock solution: In a beaker, add 25.0 g of Triton X-100 to
approximately 200 ml water; stir to dissolve. Transfer to a 250-ml volumetric
flask and make up to volume with water.

TRIS buffer, 25 mM (pH 7.50): Add 5 ml of 1 M TRIS, 2 ml of 1 M maleic acid
solution, and 1 ml of Triton X-100 10% solution to a 200-ml volumetric flask.
Add 150 ml water and adjust pH to 7.50+0.05 using 1 M maleic acid solution.
Make up to volume with water. (Note: do not adjust the pH with hydrochloric
acid because chloride inhibits laccase activity.)

PEG 6000, 50 g/l solution: Weigh 250 g of PEG 6000 in a beaker, transfer to a
5000 ml volumetric flask, add water and stir until dissolved. Add water to
volume.

Syringaldazine, 0.56 mM stock solution: Rinse a 50-ml volumetric flask with
water and ethanol to remove any soapy residues. Weigh 10.0 mg of
syringaldazine in a weighing boat and transfer to the volumetric flask. Add 96%
ethanol to the mark and stir until the syringaldazine is dissolved (approximately 3
h). The solution must be stored in a dark bottle in a refrigerator.

Syringaldazine, 0.22 mM working solution: Rinse a 10-ml volumetric flask with
water and ethanol to remove any soapy residues. Transfer 4.0 ml of
syringaldazine stock solution to the flask and add water to volume. The solution
can be kept in a dark bottle for up to two hours at room temperature.

Glycine buffer, 1.5%: Dissolve 75 g glycine, 150 g glucose, and 250 g PEG 6000
in approximately 4.5 litre water in a 5-1 volumetric flask. Adjust pH to 9.20+0.05
using NaOH or 1 M maleic acid. Add water to volume. (Note: Do not adjust pH
with hydrochloric acid because chloride inhibits laccase activity.)

Standard and sample solutions

Laccase standard stock solution: Weigh the amount of laccase standard needed to
obtain a laccase activity of 0.350 LAMU/ml and transfer the laccase to a 500-ml
volumetric flask. Add 300 ml PEG 6000 solution and stir on a magnetic stirrer for
15 min to dissolve the laccase. Add PEG 6000 solution to volume. The laccase
stock solution should be prepared on the day of the experiment.

Laccase working standard solutions (for the construction of the standard curve):
Prepare six solutions by diluting the laccase stock solution with PEG 6000
solution as shown in the table below. Use the diluter and vials compatible with
the centrifugal analyser.
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Sample No. Dilution Laccase stock PEG 6000 Activity,
factor solution (ul) solution (ul) LAMU/ml
1 30 20 580 0.01167
2 24 25 575 0.01458
3 20 30 570 0.01750
4 15 40 560 0.02333
5 12 50 550 0.02917
6 10 60 540 0.03500

Laccase control sample: Use a laccase preparation with known activity.
Accurately weigh the amount of the preparation sufficient to obtain laccase
activity of approximately 0.70 LAMU/ml in a 200-ml volumetric flask. Place the
preparation in the flask and add the PEG 6000 solution to volume. Stir on the
magnetic stirrer for 15 min. This is a stock solution. It should be prepared daily.
Dilute the stock solution with the PEG 6000 solution 30 times using diluter. Place
the diluted solution in a vial.

Analyse the control sample in each run to test the method’s performance. A result
within 8 percent of the nominal activity is acceptable.

Test samples: Dilute test samples on the basis of the anticipated enzyme content
to obtain activity between 0.0117 and 0.0350 LAMU/ml.

Example: accurately weigh 0.6 g sample and dissolve in the PEG 6000 solution in
a 250 ml volumetric flask. Stir the solution for 15 min on the magnetic stirrer. If
necessary, dilute the sample solution again with the PEG 6000 solution. Place the
solutions in vials.

Procedure

1. Pour the syringaldazine working solution (0.22 mM) into a 4-ml reagent
container placed in the reagent rack of the centrifugal analyser.

2. Pour the TRIS buffer into a 15-ml reagent container placed in the reagent rack.

3. Place the vials containing standard solutions and the control sample in the
calibration rack.

4. Place the vials containing the test samples in the sample rack.

5. Set up the analysis program and start the analysis.

Analysis

The analysis is performed automatically by the centrifugal analyser. The empty
rotor of the analyser rotates until the temperature in the cuvette container reaches
30°. Twenty five microliters of the standard solution, control sample or test
sample, 20 microliters of water, and 325 microliters of glycine buffer are pipetted
into cavites in the rotor. The rotor accelerates and centrifuges and mixes the
buffer and samples in the cuvettes. Subsequently, 30 microliters of the substrate is
pipetted into each cuvette. The rotor accelerates and centrifuges and mixes the
substrate with samples in the cuvettes. The first absorbance reading is taken five
seconds later. A total of 25 readings are taken from each cuvette at 5-second
intervals. Readings 12 to 24 are used to calculate the increase of absorbance per
minute (AAbs/min).

Calculations

The analyser creates a standard curve and uses it to convert the AAbs/min from
each cuvette containing the test sample into activity expressed in LAMU/ml. The
activity of test samples expressed in LAMU/g is then calculated using the
following formula:

LAMU | g = AxVolx D
Where
A = AAbs/min converted to activity (LAMU/ml)
Vol = volume of the volumetric flask used to dilute the test sample (ml)
D = additional dilution of the sample (ml/ml)
W = weight of the sample (g)
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SYNONYMS
DEFINITION
Chemical names
C.A.S. number
Chemical formula

Structural formula

Formula weight
Assay

DESCRIPTION

FUNCTIONAL USES
CHARACTERISTICS
IDENTIFICATION
Solubility (FNP 5)
Melting range (FNP 5)

Test for phenol

Precipitation test

Todoform reaction
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MALTOL
(Tentative)
Information on functional uses and method of assay required
Revised specifications prepared at the 65th JECFA (2005) and published in FNP
52 Add13 (2005), superseding specifications prepared at the 25th JECFA (1981)
and published in FNP 52 (1992). An ADI of 0-1 mg/kg bw was established at the
25th JECFA (1981)

INS No. 636

3-Hydroxy-2-methyl-4-pyrone

118-71-8
CsHgO3
] CH:
OH
0
126.11
Not less than 99%

White to off-white crystalline powder having a characteristic caramel-
butterscotch odour

Flavour enhancer, stabilizer, flavouring agent (see Flavouring agents monograph
No. 1480)

Soluble in water and ethanol
160 - 164°

Dissolve 0.1 g of the sample in 10 ml of ethanol and add 3 drops of ferric chloride
TS. A reddish violet colour is produced.

Dissolve 0.5 g of the sample in 10 ml of sodium hydroxide TS and pass carbon
dioxide through the solution. White crystals are formed; collect and recrystallize
from dilute ethanol. The crystals melt between 160 - 164°

Dissolve 0.1 g of the sample in 5 ml dioxane, add 1 ml of sodium hydroxide TS,

and add sufficiently iodine-potassium iodide TS (Iodine TS) with shaking until
the colour remains. Heat on a water bath for 5 min. Yellow crystals are formed.
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PURITY

Lead (FNP 5)

METHOD OF ASSAY
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Not more than 1 mg/kg

Determine using an atomic absorption technique appropriate to the specified
level. The selection of sample size and method of sample preparation may be
based on the principles of the methods described in FNP 5, “Instrumental
Methods”.

Standard Solution

Transfer about 50 mg of Maltol Reference Standard (available from the United
States Pharmacopeia, 12601 Twinbrook Parkway, Rockeville, Md. 20852, USA),
accurately weighed, into a 250-ml flask, dilute to volume with 0.1 N hydrochloric
acid, and mix. Pipet 5 ml of this solution into a 100-ml volumetric flask, dilute to
volume with 0.1 N hydrochloric acid, and mix.

Assay Solution
Transfer about 50 mg of the sample, accurately weighed, into a 250-ml flask,

dilute to volume with 0.1 N hydrochloric acid. Pipet 5 ml of this solution into a
100-ml volumetric flask, dilute to volume with 0.1 N hydrochloric acid, and mix.

Procedure
Determine the absorbance of each solution in a 1-cm quartz cell at 274 nm using
0.1 N hydrochloric acid as the blank.

Calculate the percent of Maltol in the sample by the formula:
% of Maltol = 100 x Wsx Ax/ Agx Wy

where
A, = absorbance of the Assay Solution
Ag = absorbance of the Reference Standard Solution

W, = weight in mg of the Assay solution (sample)
Ws = weight in mg of the Reference Standard
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SOURCES

ACTIVE PRINCIPLES
SYSTEMATIC NAMES AND
NUMBERS

REACTIONS CATALYSED

DESCRIPTION

FUNCTIONAL USES

GENERAL
SPECIFICATIONS

CHARACTERISTICS
IDENTIFICATION

Phospholipase A1 activity

TESTS

Phospholipase Al activity
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PHOSPHOLIPASE A1 FROM FUSARIUM VENENATUM EXPRESSED
IN ASPERGILLUS ORYZAE

New specifications prepared at the 65th JECFA (2005) and published in FNP 52
Add 13 (2005). The 65™ JECFA (2005) was unable to assess the safety of the
additive.

Phospholipase Al

Produced by submerged fed-batch pure culture fermentation of a genetically
modified strain of Aspergillus oryzae containing the phospholipase A1 gene
derived from Fusarium venenatum. The enzyme is isolated from the fermentation
broth by filtration to remove the biomass and concentrated by ultrafiltration
and/or evaporation. Residual production microorganisms are removed from the
enzyme concentrate by germ filtration. The final product is formulated using
food-grade stabilizing and preserving agents.

Phospholipase Al

Phosphatidylcholine 1-acylhydrolase; EC 3.1.1.32; CAS No. 9043-29-2

Hydrolysis of the sn-1 ester bond of diacylphospholipids to form 2-acyl-1-
lysophospholipids and free fatty acids

Brown liquid.

Enzyme preparation.
Used in cheese production to reduce the loss of fat and milk solids and increase
cheese yield.

Must conform to the latest edition of the JECFA General Specifications and
Considerations for Enzyme Preparations used in Food Processing

The sample shows phospholipase Al activity
See description under TESTS

Principle

Phospholipase A1 activity is measured relative to a phospholipase standard using
lecithin as a substrate. Phospholipase A1 catalyses the hydrolysis of lecithin to
lyso-lecithin and a free fatty acid. The liberated fatty acid is titrated with 0.1 N
sodium hydroxide under standard conditions (pH=8.0; 40° +0.5). The activity of
phospholipase Al is determined as the rate of sodium hydroxide consumption
during neutralization of the fatty acid and is expressed in Lecitase units (LEU)
relative to a Lecitase (phospholipase) standard.

1 LEU is defined as the amount of enzyme that under standard conditions
(pH=8.0; 40° +0.5) results in the same rate of sodium hydroxide consumption (in
microeg/min ) as the Lecitase standard diluted to a nominal activity of 1 LEU/g.
The quantification limit of the method is approximately 1.5 LEU/ml.

(Note: The method can be carried out using either an automated system or
standard laboratory equipment for carrying out titration experiments. Procedures
and calculations for both the automated and manual versions are described.)
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Automated method
Apparatus
Printer
Computer
pH-Stat Titration Manager (analytical robot; Novo Nordisk Engineering A/S),
consisting of the following elements:
— PHM290 pH-Stat Controller (Radiometer)
— ABU901 Autoburette (Radiometer)
— Liquid Handler (Gilson)
—  Temperature Regulator (Gilson)
—  Syringe Pump (Gilson)
—  Silverson Homogenizer L4R
—  pH electrode (Radiometer)

Reagents and solutions

(Note: use only deionized water)

Titrant, sodium hydroxide 0.1 N: Use NaOH solution standardized for preparation
of 1000 ml of 0.1 N NaOH, for example, one ampoule of Merck Titrisol No.
1.09959 or equivalent. Transfer quantitatively the NaOH solution into a 1000-ml
volumetric flask containing approximately 500 ml of water. Add water to volume
and mix. The solution is stable for up to 2 months at room temperature.

Calcium chloride, 0.32 M: Weigh 4.70 g calcium chloride (CaCl, 2H,0, Merck
2382 or equivalent). Dissolve in water in a 100 ml volumetric flask. Add water to
volume and mix. The solution is stable for up to one week at room temperature.

Sodium deoxycholate, 0.016 M: Weigh 6.7 g sodium deoxycholate (C,4H39NaOy).
Dissolve in water in a 1000-ml volumetric flask. Add water to volume and mix.
The solution is stable for up to one week at room temperature.

Lecithin substrate: Use lecithin (L-a-phosphatidylcholine) Sigma P-5638 or
equivalent. Mix lecithin with a spoon and weigh exactly 20.0 g. Transfer to a
1000-ml beaker, add 400 ml of water and stir until the lecithin is dissolved. Add
20 ml of 0.32 M calcium chloride and stir for 1-2 min until calcium chloride is
dissolved. Add 200 ml of 0.016 M sodium deoxycholate and 400 ml of water. Stir
for about 0.5 hour and homogenize for 10 min on a Silverson L4R homogenizer.
The solution is stable for up to one day at room temperature.

Hydrochloric acid, 1 N: Use HCl solution standardized for preparation of 1000
ml of 1 N HCI, for example, one ampoule of Merck Titrisol No. 1.09970 or
equivalent. Transfer the HCI solution quantitatively to a 1000-ml volumetric
flask. Add water to volume. The solution is stable for up to 6 months at room
temperature.

Hydrochloric acid, 0.001 N: Transfer 1 ml of 1 N HCI to a 1000-ml volumetric
flask. Add water to volume. The solution is stable for up to one week at room
temperature.

Standard and sample solutions

Standard stock solution: Use a phospholipase standard (Lecitase standard from
Novozymes A/S or equivalent) with known activity, for example, 103160 LEU/g.
Accurately weigh (to 4 decimal places) approximately 0.73 g of the standard.
Transfer to a 250-ml volumetric flask and add 0.001 N HCI to volume. Stir for
approximately 30 min. The solution can be stored for 3 weeks at 5°.

Standard working solutions: Transfer quantitatively 5 ml of the standard stock
solution to a 200-ml volumetric flask. Add 0.001 N HCI to volume. This solution
contains approximately 7.5 LEU/ml and is referred to as 100% standard. Using
the 100% standard, prepare additional standard solutions in 25-ml volumetric
flasks according to the following table:
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Standard solution Approximate Volume of 100%  Volume of 0.001

strength standard (ml) N HC1
(LEU/ml)
80% 6.0 20 5
60% 4.5 15 10
40% 3.0 10 15
20% 1.5 5 20

The standard solutions are used by the automated system to calculate a 2" degree
polynomial standard curve. An example of the standard (calibration) curve is
shown below.

Calibration Curve

14.00

12.00

10.00
y = -0.0637x% + 16741z +1.08015

R =0.9a78
2.00

6.00

4.00

Rates [zeqv./min]

2.00

0.00
0.00 1.0 2,00 .00 4.00 £.00 G600 T.00 8.00

Activity [LEUW/mL]

Control sample: A phospholipase product with known activity, for example,
10500 LEU/ml, is used to prepare the control sample. Transfer 1 ml of the control
solution to a 50-ml volumetric flask and add 0.001 HCI to volume to obtain a
stock solution. Transfer 1 ml of the stock solution to a 50-ml volumetric flask and
add 0.001 N HCI to volume. Analyse the control sample in each run. A result
within 10 percent of the nominal activity is acceptable.

Blank sample: Use 0.001 N HCI as the blank sample.

Test samples: Remove the test sample from a refrigerator or freezer and keep it at
room temperature for approximately 2 h before analysis. Accurately weigh the
sample into a measuring flask and add 0.001 N HCI to volume. Repeat dilution if
necessary to obtain the activity of approximately 6 LEU/ml. The dilution should
be performed within one hour of the analysis. Enter the sample weight (in grams)
and the dilution volume (in milliliters) into the calculation program for the
automated method or into the calculation formula for the manual method.

Procedure

The method uses a pH-stat Titration Manager at pH=8.0 and 40°+ 0.5. The pH-
stat Titration Manager automatically runs a two-point calibration of the pH
electrode and then analyses the blank, the standard solutions, the control sample
and the test samples, each in duplicate.

Start the reaction when 800 pl of the sample is added to 20 pl of the lecithin
substrate. Titrate the liberated fatty acid with 0.1 N sodium hydroxide under
standard conditions (pH=8.0; 40°£0.5). Record the rate of sodium hydroxide
consumption (microeq/min) over 2 min, starting 90 sec and ending 210 sec from
the start of the reaction and use to calculate the mean slope of the titration curve.
The mean slopes of the titration curves for the control sample, standard solutions,
and test samples are automatically transferred to the calculation program.
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Calculations

All results are calculated automatically by the calculation program. A 2™ degree
polynomial standard curve is calculated based on the mean slopes (microeq/min)
for the standard solutions. Based on the standard curve, the calculation program
calculates the results for the control and test samples in Lecitase activity units per
1 ml (LEU/ml). Subsequently, the program calculates the activity of the test
samples in Lecitase activity units per one gram of the phospholipase Al
preparation (LEU/g).

Manual method

Procedure

The method is carried out using a titrator that measures the titrant consumption
rate as a function of time (e.g., TitraLab 854 from Radiometer). The titrator must
be programmed to maintain pH=8 and measure the NaOH consumption rate in
microequivalents per minute (microeq/min). The following procedure is
followed:

Calibrate the pH electrode at pH 7 and 10. Transfer 20 ml of the lecithin substrate
to a beaker and place in a water bath at 40°+ 0.5. Adjust the substrate to pH 8.0
using 0.1 N NaOH and start the titration by the addition of either 0.8 ml of the
standard solution, the test sample, or the control sample. Measure the NaOH
consumption rate for 4 min. Determine the NaOH consumption rate between 90
and 120 sec from the reaction start and use this information to construct a
standard curve and for activity calculations.

Calculation

Construct a standard curve by plotting the NaOH consumption rate (in
microeq/min) against the enzyme activity (in LEU/ml). The activity of the control
sample and test samples are read from the calibration curve (in LEU/ml).

Note: a 2nd degree polynomial standard curve can be plotted using suitable
software, and the activity of the test sample and control sample can be calculated
from the standard curve using the same software.

The activity of the test samples in LEU/g is calculated according to the following
equation:

Activity(LEU/ml) x V(ml)
Wi(g)

Activity(LEU/g) =

where: W(g) is the sample weight and
V(ml) is the volume of the volumetric flask in which the sample was
diluted. For example, if the sample is weighed into a 50 ml volumetric
flask and diluted to volume, V=50 ml.
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DEFINITION

C.A.S. number
Chemical formula
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CHARACTERISTICS
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Solubility (FNP 5)

pH (FNP 5)
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PURITY
Loss on drying (FNP 5)

Mono-, di- and oligosaccharides

Viscosity
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PULLULAN

New specifications prepared at the 65th JECFA (2005) and published in FNP 52
Add 13 (2005). An ADI “not specified” was established at the 65th JECFA (2005).

INS No. 1204

Linear, neutral glucan consisting mainly of maltotriose units connected by a-1,6
glycosidic bonds. It is produced by fermentation from a food grade hydrolysed
starch using a non-toxin producing strain of Aureobasidium pullulans. After
completion of the fermentation, the fungal cells are removed by microfiltration,
the filtrate is heat-sterilized and pigments and other impurities are removed by
adsorption and ion exchange chromatography.

9057-02-7
(C6H1005)x
- -
CH, CH,OH CH,OH
o} o o}
OH OH OH
OH 0 o}
OH OH oH |

Not less than 90% of glucan on the dried basis
White to off-white odourless powder

Glazing agent, film-forming agent, thickener

Soluble in water, practically insoluble in ethanol
5.0 - 7.0 (10% solution)

Add 2 ml of polyethylene glycol 600 to 10 ml of a 2% aqueous solution of
pullulan. A white precipitate is formed.

Prepare two test tubes each with 10 ml of a 10% pullulan solution. Add 0.1 ml
pullulanase solution having activity 10 units/g (refer to pullulanase activity, under
Methods for enzyme preparations in FNP 5) to one test tube, and 0.1 ml water to
the other. After incubation at about 25° for 20 min, the viscosity of the
pullulanase-treated solution is visibly lower than that of the untreated solution.

Not more than 6% (90°, pressure not more than 50 mm Hg, 6 h)

Not more than 10% (expressed as glucose)
See description under TESTS

100-180 mm*/s (10% w/w aqueous solution at 30°)
See description under TESTS
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Lead (FNP 5)

Microbiological criteria (FNP 5)

TESTS

PURITY TESTS

Mono-, di- and oligosaccharides

Viscosity
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Not more than 1 mg/kg

Determine using an atomic absorption technique appropriate to the specified level.
The selection of sample size and method of sample preparation may be based on the
principles of the methods described in FNP 5, “Instrumental Methods”.

Yeast and moulds: Not more than 100 CFU/g

Coliforms: Negative in 25 g
Salmonella: Negative in 25 g
Principle

The soluble mono-, di- and oligosaccharides of pullulan are measured using the
anthrone-sulfuric acid method after pullulan has been precipitated with methanol
and KCL

Equipment
Spectrophotometer capable of measuring absorbance at 620 nm

Procedure
Preparation of standard: Weigh accurately 0.2 g glucose, dissolve in water and
makeup to 1 1.

Measurement of mono-, di- and oligosaccharides: Weigh accurately 0.8 g sample
and dissolve in water to make 100 ml (stock solution). Place 1 ml of the stock
solution in a centrifuge tube. Add 0.1 ml saturated potassium chloride solution.
Add 3 ml methanol and mix vigorously for 20 sec. Centrifuge at 11000 rpm for
10 min. Add 0.2 ml of the supernatant to 5 ml modified anthrone solution (0.2 g
anthrone in 100 g 75% (v/v) sulfuric acid, freshly prepared). Add 0.2 ml of
glucose standard solution and 0.2 ml water (blank control) to separate 5 ml
portions of modified anthrone solution. Mix rapidly. Place samples in a 90° water
bath and incubate for 15 min. Measure absorbance of the test solution at 620 nm.

Calculate the percent of mono-, di- and oligosaccharides expressed as glucose, C,
in the sample:

C(%) = [(A,— Ap)*x0.41xG*100]/(4; — Ap)x W

where
A, is absorbance of the test solution
Ap 1s absorbance of the water blank
A, is absorbance of the standard solution
G is weight of the glucose (g)
W is weight of the sample (g)

Dry the sample for 6 h at 90° under reduced pressure (50 mm Hg). Weigh 10.0 g
of the sample and dissolve in water to yield 100 g of solution. Use an Ubbelohde-
type (falling-ball) viscometer. Charge the viscometer with sample in the manner
dictated by the design of the instrument. Immerse the viscometer vertically in the
thermostatic tank at 30 + 0.1° and allow to stand for 20 min so that the sample
equilibrates with the temperature in the tank. Adjust the meniscus of the column
of liquid in the capillary tube to a position about 5 mm above of the first mark.
With the sample flowing freely, measure, in seconds, the time required for the
meniscus to pass from the first to the second mark. Calculate the viscosity, V-

V (mm%/s)=C x ¢

where
C = calibration constant of the viscometer (mm?/s?)
t = flow time (s)
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METHOD OF ASSAY Calculate the percentage of pullulan on dried basis, P, as the difference between
100% and the sum of the percentages of known impurities (mono-, di- and
oligosaccharides and water).

P(%) =100 - (L+C)
where
L is loss on drying
C is is taken from the calculation for mono-, di- and oligosaccharides

Pullulan (2005) page 3 (3)
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DEFINITION

C.A.S. number

Formula weight

ASSAY
DESCRIPTION
FUNCTIONAL USES
CHARACTERISTICS
IDENTIFICATION
Solubility (FNP 5)

Foam

Chromatography

Colour and turbidity

PURITY

Water (FNP 5)

Loss on drying (FNP 5)
pH (FNP 5)

Ash (FNP 5)

Tannins
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QUILLAIA EXTRACT (TYPE 1)

Specifications prepared at the 61st JECFA (2003), published in FNP 52 Add 11
(2003) and republished in FNP 52 Add 13 (2005). A group ADI of 0.1 mg
quillaia saponins per kg bw was established at the 65th JECFA (2005) for
Quillaia Extract (Type 1) and Quillaia Extract (Type 2).

Quillaja extract, Soapbark extract, Quillay bark extract, Bois de Panama, Panama
bark extract, Quillai extract; INS No. 999

Quillaia extract (Type 1) is obtained by aqueous extraction of the milled inner
bark or of the wood of pruned stems and branches of Quillaja saponaria Molina
(family Rosaceae). It contains triterpenoid saponins (quillaia saponins, QS)
consisting predominantly of glycosides of quillaic acid. Polyphenols and tannins
are major components and some sugars and calcium oxalate will be present.
Quillaia extract (Type 1) is available commercially as liquid product or as spray-
dried powder that may contain carriers such as lactose, maltitol or maltodextrin.
The liquid product is usually preserved with sodium benzoate or ethanol.

68990-67-0

Monomeric saponins range from ca. 1800 to ca. 2300, consistent with a triterpene
with 8-10 monosaccharide residues

Saponin content: not less than 20 % and not more than 26 % on the dried basis
Red-brownish liquid or light brown powder with a pink tinge

Emulsifier, foaming agent

Very soluble in water, insoluble in ethanol, acetone, methanol and butanol

Dissolve 0.5 g of powder extract in 9.5 g of water or 1 ml of liquid extract in 9 ml
of water. Add 1 ml of this mixture to 350 ml of water in a 1000-ml graduated
cylinder. Cover the cylinder, vigorously shake it 30 times, and allow settling.
Record the foam level (ml) after 30 min. Typical values are 150 ml of foam

Determine as in METHOD OF ASSAY. The retention time of major peak of the
sample corresponds to the major saponin peak (QS-18) of the standard.

Powder form only: Dissolve 0.5 g in 9.5 g of water. The solution is not turbid.

Determine the absorbance of the solution against water at 520 nm. The
absorbance is less than 1.2.

Powder form: not more than 6% (Karl Fischer Method)

Liquid form: 50 to 80% (2 g, 105°, 5 h)

3.7 - 5.5 (4 % solution)

Not more than 14% on a dried basis (use 1.0 g for powder samples; for liquid
samples, use the residue from loss on drying)

Not more than 8% on a dried basis
See description under TESTS
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Lead (FNP 5) Not more 2 mg/kg.
Determine using an atomic absorption technique appropriate to the specified
level. The selection of the sample size and method of sample preparation may be
based on the principles of the method described in FNP 5, “Instrumental
Methods”.

TESTS
PURITY TESTS

Tannins Weigh either 3.0 g of the powder form or an equivalent amount of liquid sample,
accounting for solids content determined from loss on drying. Dissolve in 250 ml
of water. Adjust the pH to 3.5 with acetic acid. Dry 25 ml of this solution at 105°
for 5 h and determine the weight of the dried solid, in g (Wi). Mix 50 ml of the
solution with 360 mg of polyvinyl polypyrrolidone. Stir the solution for 30 min at
room temperature; then centrifuge at 800 x g. Recover the supernatant and dry
this solution at 1050 (5 h).Weigh the recovered solid (Wf, in g). The percentage
of tannins in the sample is:

% tannins (dried basis) = 100 x (Wi - W{/2) / Wi

METHOD OF ASSAY Principle
The saponins QS-7, QS-17, QS-18 and QS-21 are separated by reversed phase
HPLC and their quantitation is used as an indicator for total saponins levels in
Quillaia extract (Type 1).

Sample preparation
Powders: Weigh 0.5 g of sample and dissolve in 9.5 g of water. Filter through a
0.2 pm filter.

Aqueous extracts (~ 550 mg solids/ml): Weigh 1 g of sample and dilute with 9 g
of water. Filter through a 0.2 pm filter.

In either case, the sample volume is ca. 10 ml.

Standard preparation

Weigh 1.5 g of purified saponins (SuperSap, Natural Response, Chile; Quil-A,
Superfos, Denmark or similar, containing a known saponin content) and dissolve
in 100 ml of water. Filter through a 0.2 pum filter.

High performance liquid chromatography (HPLC)

HPLC conditions
Column: Vydac 214TP54 (4.6 x 250 mm length, 5 pm pore) or
equivalent
Column temperature: room temperature
Pump: gradient
Solvent A: 0.15% trifluoroacetic acid in HPLC-grade water.
Solvent B: 0.15% trifluoroacetic acid in HPLC-grade acetonitrile.
Gradient: Time(min) % solvent A % solvent B
0 70 30
40 55 45
45 70 30
Flow rate: 1 ml/min
Detection wavelength: 220 nm
Injection volume: 20 pl
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Calculation
The concentration of saponins, Csap, in mg/ml, in the solution prepared as
directed under sample preparation is:

Csap= (Asample/Astandard) x CStandard

where CStandard ( mg/ml) is the saponins concentration of the standard injected
(e.g., CStandard = 13.5 mg/ml if the saponin content of 1.5 g of standard sample
is 90 %) and Asample and Astandard are the sums of the peak areas attributed to
the four principle saponins in the sample preparation and in the standard
preparation, respectively, as noted in the figure. (Tannins and Polyphenols will
elute before the saponins. The peaks due to the saponins will appear after the
major peak due to the polyphenols - see figure.)

The percentage of saponins in the test sample is:
% Saponins = 100 x Csap/(0.1Wsample)

where Wsample is the weight of the sample (mg) taken for the sample preparation
and 0.1 is the inverse of the sample volume, 10 ml.
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Chromatogram of Standard (15 mg solids/ml equivalent to 13.5 mg saponins/ml).

Relzlive absorbance at 220 nm.
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Chromatogram of Quillaia extract (Type 1) (55 mg solids/ml)

Relative absorbance at 220 nm.
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SYNONYMS

DEFINITION

C.A.S. number

Formula weight

Assay

DESCRIPTION
FUNCTIONAL USES
CHARACTERISTICS
IDENTIFICATION
Solubility (FNP 5)

Foam

Chromatography

Colour and turbidity

PURITY

Water (FNP 5)

Loss on drying (FNP 5)
pH (FNP 5)

Ash (FNP 5)

-43 -

QUILLAIA EXTRACT (TYPE 2)

Revised specifications prepared at the 65th JECFA and published in FNP 52 Add
13 (2005), superseding specifications prepared at the 61st JECFA (2003) and
published in FNP 52 Add 11 (2003). A group ADI of 0.1 mg quillaia saponins per
kg bw was established at the 65th JECFA (2005) for Quillaia Extract (Type 1)
and Quillaia Extract (Type 2).

Quillaja extract, Soapbark extract, Quillay bark extract, Bois de Panama, Panama
bark extract, Quillai extract

Quillaia extract (Type 2) is obtained either by chromatographic separation or
ultrafiltration of the aqueous extraction of the milled inner bark or of the wood of
pruned stems and branches of Quillaja saponaria Molina (family Rosaceae). It
contains triterpenoid saponins (quillaia saponins, QS) consisting predominantly of
glycosides of quillaic acid. Polyphenols and tannins are minor components. Some
sugars and calcium oxalate will also be present.

Quillaia extract (Type 2) is available commercially as a liquid product or as a spray-
dried powder that may contain carriers such as lactose, maltitol or maltodextrin.
The liquid product is usually preserved with sodium benzoate or ethanol.

68990-67-0

Monomeric saponins range from ca. 1800 to ca. 2300, consistent with a triterpene
with 8-10 monosaccharide residues

Saponin content: not less than 65% and not more than 90% on the dried basis
Light red-brownish liquid or powder

Emulsifier, foaming agent

Very soluble in water, insoluble in ethanol, acetone, methanol, and butanol
Dissolve 0.5 g of the powder form in 9.5 ml of water or 1 ml of the liquid form in
9 ml of water. Add 1 ml of this solution to 350 ml of water in a 1000-ml
graduated cylinder. Cover the cylinder, vigorously shake it 30 times, and allow
settling. Record the foam volume (ml) after 30 min. Typical volumes are about
260 ml.

Determine as in METHOD OF ASSAY. The retention time of major sample peak
corresponds to the major saponin peak (QS-18) of the standard.

Powder form only: Dissolve 0.5 g in 9.5 ml of water. The solution shall not turbid

Determine the absorbance of the solution against water at 520 nm. The
absorbance shall be less than 0.7.

Powder form: not more than 6% (Karl Fischer Method)

Liquid form: 50 to 80% (2 g, 105°, 5 h)

3.7-5.5 (4 % solution)

Not more than 5% on a dried basis (use 1.0 g for powder samples; for liquid

samples, use the residue from Loss on drying)
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Tannins

Lead (FNP 5)

TESTS
PURITY TESTS

Tannins

METHOD OF ASSAY
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Not more than 8% on a dried basis
See description under TESTS

Not more 2 mg/kg.

Determine using an atomic absorption technique appropriate to the specified
level. The selection of the sample size and method of sample preparation may be
based on the principles of the method described in FNP 5, “Instrumental
Methods”.

Weigh either 3.0 g of the powder form or an equivalent amount of liquid sample,
accounting for solids content determined from loss on drying. Dissolve in 250 ml
of water. Adjust the pH to 3.5 with acetic acid. Dry 25 ml of this solution at 105°
for 5 h and determine the weight of the dried solid, in g (W;). Mix 50 ml of the
solution with 360 mg of polyvinyl polypyrrolidone. Stir the solution for 30 min at
room temperature; then centrifuge at 800 x g. Recover the supernatant and dry
this solution at 105° (5 h).Weigh the recovered solid (W, in g). The percentage of
tannins in the sample is:

% tannins (dried basis) = 100 x (W; - W¢/2) / W;

Principle:

The saponins QS-7, QS-17, QS-18 and QS-21 are separated by reversed phase
HPLC and their quantitation is used as an indicator for total saponins levels in
Quillaia extract (Type 2).

Sample preparation:
Powders: Weigh 0.5 g of sample and dissolve in 9.5 ml of water. Filter through a
0.2 um filter.

Aqueous extracts (~ 550 mg solids/ml): Weigh 1 g of sample and dilute with 9 ml
of water. Filter through a 0.2 pm filter.
In each case, the sample volume is ca. 10 ml.

Standard preparation:

Weigh 1.5 g of purified saponins (SuperSap, Natural Response, Chile; Quil-A,
Superfos, Denmark or similar, containing a known saponin content) and dissolve
in 100 ml of water. Filter through a 0.2 pum filter.

High performance liquid chromatography (HPLC):
HPLC conditions.:

Column: Vydac 214TP54 (4.6 x 250 mm length, 5 um particle size)
or equivalent
Column temperature: Room temperature

Pump: Gradient
Solvent A: 0.15% trifluoroacetic acid in HPLC-grade water.
Solvent B: 0.15% trifluoroacetic acid in HPLC-grade acetonitrile.
Gradient: Time(min) % solvent A % solvent B
0 70 30
40 55 45
45 70 30
Flow rate: 1 ml/min
Detection wavelength: 220 nm
Injection volume: 20 pl
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Calculation:
The concentration of saponins, Cg,,, in mg/ml, in the solution prepared as directed
under sample preparation is:

Csap: (Asample/ Astandard)CStandard
where Csungarg (mg/ml) is the saponins concentration of the standard injected (e.g.,
Cstandard = 13.5 mg/ml if the saponin content of 1.5 g of standard sample is 90 %)
and Agmple and Agandard are the sums of the peak areas attributed to the four principle
saponins in the sample preparation and in the standard preparation, respectively, as
noted in the figure. (Tannins and polyphenols will elute before the saponins. The
peaks corresponding to the saponins will appear after the major peak corresponding
to the polyphenols)
The percentage of saponins in the test sample is:

% Saponins = 100 X Cqp/(0.1Wsampie)

where Wnmpie is the weight of the sample (mg) taken for the sample preparation and
0.1 is the inverse of the sample volume, 10 ml.

Appendix

Chromatogram of standard (15 mg solids/ml equivalent to 13.5 mg saponins/ml).
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SYNONYMS

DEFINITION

Assay

DESCRIPTION
FUNCTIONAL USES
CHARACTERISTICS
IDENTIFICATION
Solubility (FNP 5)

Fatty acids

Sugars

PURITY

Sulfated ash (FNP 5)

Acid value (FNP 5)

Free sucrose

47 -

SUCROSE ESTERS OF FATTY ACIDS
(Tentative)

Information required on

e method of analysis for the determination of free sucrose using
capillary GC or HPLC

e an alternative and less toxic solvent than pyridine for preparing the
standard and sample solutions for the determinations of free sucrose
and propylene glycol

e method of analysis for the determination of dimethyl sulfoxide that
does not require a packed column

Note: The tentative specifications will be withdrawn unless the requested
information is received before the end of the year 2006.

Tentative specifications prepared at the 65th JECFA (2005) and published in FNP
52 Add 13 (2005), superseding the specifications prepared at the 61st JECFA
(2003) and published in FNP 52 Add 11 (2003). An ADI of 0-30 mg/kg bw for this
substance together with sucroglycerides was established at the 49th JECFA (1997).

Sucrose fatty acid esters, INS No. 473

Mono-, di- and tri-esters of sucrose with food fatty acids, prepared from sucrose and
methyl and ethyl esters of food fatty acids by esterification in the presence of a
catalyst or by extraction from sucroglycerides. Only the following solvents may be
used for the production: dimethylformamide, dimethyl sulfoxide, ethyl acetate,
isopropanol, propylene glycol, isobutanol and methyl ethyl ketone.

Not less than 80% of sucrose esters

Stiff gels, soft solids or white to slightly greyish white powders

Emulsifier

Sparingly soluble in water, soluble in ethanol

Add 1 ml of ethanol to 0.1 g of the sample, dissolve by warming, add 5 ml of dilute
sulfuric acid TS, heat in a water bath for 30 min and cool. A yellowish white solid
or oil is formed, which has no odour of isobutyric acid, and which dissolves when 3
ml of diethyl ether are added. Use the aqueous layer separated from the diethyl
ether in the Test for sugars.

To 2 ml of the aqueous layer separated from the diethyl ether in the test for fatty

acids, carefully add 1 ml of anthrone TS down the inside of a test tube; the
boundary surface of the two layers turns blue or green.

Not more than 2%
Test 1 g of the sample (Method I)

Not more than 6

Not more than 5%
See description under TESTS
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Dimethylformamide

Dimethyl sulfoxide

Ethyl acetate, isopropanol and

propylene glycol

Isobutanol

Methanol

Methyl ethyl ketone

Lead (FNP 5)

TESTS

PURITY TESTS

Free sucrose
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Not more than 1 mg/kg
See description under TESTS

Not more than 2 mg/kg
See description under TESTS

Not more than 350 mg/kg, singly or in combination
See description under TESTS

Not more than 10 mg/kg
See description under TESTS

Not more than 10 mg/kg
See description under TESTS

Not more than 10 mg/kg
See description under TESTS

Not more than 2 mg/kg

Determine using an atomic absorption technique appropriate to the specified level.
The selection of sample size and method of sample preparation may be based on the
principles of the methods described in FNP 5, "Instrumental methods".

Determine by gas liquid chromatography (FNP 5).

Standard solutions

Prepare a stock solution containing 5.0 mg/ml of sucrose in N,N-
dimethylformamide. Prepare a range of standard solutions containing 0.5, 1.25 and
2.5 mg/ml of sucrose by dilutions of the stock solution with pyridine.

Internal standard solution
Weigh accurately 0.25 g of octacosane into a 50-ml volumetric flask, add 25 ml of
tetrahydrofuran to dissolve the octacosane, and add pyridine to the mark.

Chromatography conditions

Column: 2% Dexsil 300GC on Uniport HP 80/100 mesh (slightly polar,
2.1 mx 3.2 mm i.d.) or equivalent

Carrier gas: Nitrogen

Flow rate: 40 ml/min

Detector: FID

Temperatures: - injection: 280°
- column: Hold for 1 min at 160°, then 160-300° at

15°/min, hold for 60 min at 300°

- detector: 320°

The retention times of free sucrose and octacosane measured under the above
conditions are approx. 8.2 and 9.8 min, respectively.

Procedure

Weigh accurately 20-50 mg of the sample into a centrifugation tube, add 1 ml
internal standard solution, 1 ml pyridine, 0.4 ml of N,O-bis(trimethylsilyl)acetamide
(BSA) and 0.2 ml trimethylchlorosilane (TMCS). After sealing the tube, shake and
let stand for 5 min at room temperature. Inject 1 pl into the gas liquid
chromatograph.
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Standard curve

Prepare silylate standard solutions following the same procedure using 1 ml each of
the standard solutions in place of the sample and pyridine. Draw a standard curve
by plotting amount of sucrose (mg) in 1 ml of the standard solution (X-axis) vs.
ratio of peak area of sucrose/internal standard (Y-axis).

Measure the peak areas for sucrose and internal standard. Calculate the ratio of their
peak areas, and obtain the amount of sucrose in sample from the standard curve.

Calculate the percentage of free sucrose from:

amount of sucrose detected (mg)

% free sucrose = x 100

weight of sample (mg)

Determine by gas liquid chromatography (FNP 5).

Standard solutions

Prepare a stock solution containing 1.00 mg/ml of dimethylformamide in
tetrahydrofuran. Prepare a range of standard solutions containing 0.05, 0.1 and 0.2
pg/ml of dimethylformamide by diluting the stock solution with tetrahydrofuran.

Chromatography conditions

Column: Polyethylene glycol (30 m x 0.32 mm i.d. with a 0.5 pm film)
Carrier gas: Helium
Pressure: 150 kPa (constant pressure)
Detector: Nitrogen phosphorus detector (NPD) (synonym: Flame
thermoionic detector (FTD))
Temperatures: - injection: 180°
- column: Hold for 2 min at 40°, then 40-160° at 20°/min,
hold for 2 min at 160°
- detector: 325°

Injection method: Splitless injection of 1.0 pl with auto-injector, followed by start
of purge after 1.0 min.

The retention time of dimethylformamide measured under the above conditions is
approx. 6.4 min.

Procedure

Weigh accurately 2 g of sample into a 20-ml volumetric flask, add 10 ml of
tetrahydrofuran to dissolve the sample, add tetrahydrofuran to the mark, and mix the
solution well. Inject 1.0 pl of the sample solution into the chromatograph.

Standard curve
Prepare daily by injecting 1.0 pl of each of the standard solutions into the
chromatograph.

Calculate the concentration CDFA of dimethylformamide from:
CDFA (mg/kg) = [C (ug/ml) x 20 (ml)] / W (g)

where
C = dimethylformamide concentration detected (pg/ml)
W = weight of sample (g)

Note: The nitrogen phosphorus detector is insensitive to components that do not
contain nitrogen or phosphorus. As a consequence, the capillary column can
become obstructed with compounds of low volatility, although the baseline of the
chromatogram is stable. Accordingly, the column must be reconditioned frequently.
Overnight reconditioning (flow carrier gas in the reverse direction at 180°) is
required after about every 15 samples.
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Dimethyl sulfoxide

Propylene glycol
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Determine by gas liquid chromatography (FNP 5).

Standard solutions

Prepare a 0.25 mg/ml stock solution of dimethyl sulfoxide in tetrahydrofuran.
Prepare a range of solutions containing 0.5, 1 and 5 pg/ml of dimethyl sulfoxide by
dilutions of the stock solution with tetrahydrofuran.

Chromatography conditions

Column: 10% PEG 20M and 3% KOH on Gas Chrom Z (2 m x 3 mm i.d.)
or equivalent. Raise the oven temperature to 180° at a rate of
10°/min and let stabilize for 24 to 48 h with 30 to 40 ml/min of
nitrogen for conditioning

Carrier gas: Nitrogen
Flow rate: 50 ml/min
Detector: Flame photometric detector (using 394 nm sulfur filter)
Temperatures - injection: 210°
- column: 160°

The retention time of dimethyl sulfoxide measured under the above conditions is
approx. 3.4 min.

Procedure

Weigh accurately 5 g of the sample into a 25-ml volumetric flask, add 10 ml of
tetrahydrofuran to dissolve the sample, add tetrahydrofuran to the mark, and mix the
solution well. Inject 3 pl of the sample solution into the chromatograph.

Standard curve
Prepare daily by injecting 3 pl of each of the standard solutions into the
chromatograph.
Calculate the concentration CDMSO of dimethyl sulfoxide in mg/kg from:
CDMSO (mg/kg) = [C (ng/ml) x 25 (ml)] / W (g)
where
C = dimethyl sulfoxide concentration determined (pg/ml)
W = weight of sample (g)
Determine by gas liquid chromatography (FNP 5).

Internal standard solution
Prepare a 500 pg/ml solution of ethylene glycol in pyridine.

Standard solution
Prepare a 50 pg/ml solution of propylene glycol in pyridine.

Chromatography conditions

Column: Polydimethylsiloxane (30 m x 0.32 mm i.d. with 0.25 um film)
Carrier gas: Helium
Flow rate: 1.5 ml/min (Constant flow)
Detector: FID
Temperatures - injection: 230°
- column: Hold for 5 min at 60°, then 60-250° at
20°/min, hold for 5 min at 250°
- detector: 250°

The retention times of ethylene glycol and propylene glycol derivatives are approx.
7.7 min and 7.9 min, respectively.
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Methanol, isopropanol,
isobutanol, ethyl acetate and
methyl ethyl ketone
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Procedure

Weigh accurately 1 g of the sample in a 10-ml volumetric flask, and add 100 pl of
the internal standard solution. Dissolve and make to volume with pyridine. Take 0.5
ml of sample solution in a centrifugation tube, and add 0.25 ml of 1,1,1,3,3,3-
hexamethyldisilazane (HMDS) and 0.1 ml of trimethylchlorosilane (TMCS). After
sealing the tube, shake it vigorously, let stand for 30 min at room temperature, then
centrifuge. Inject 1.0 pl of this centrifugal supernatant into the chromatograph.
Standard curve

Prepare following the same procedure using 0.05, 0.2, 0.5 and 1 ml of the standard
solution in place of the sample.

Calculate the concentration CPG of propylene glycol in mg/kg from:
CPG (mg/kg) = [C (ug/ml) x 10 (ml)] / W (g)

where

C = polyethylene glycol concentration determined (pg/ml)
W = weight of sample (g)

Note: It will be necessary to clean the injection port and to recondition column at
300° after about every 20 samples, because of contamination of the column.

Determined by gas chromatography with a head space sampler.

Standard solutions

Prepare standard solution A containing 4000 mg/1 each of methanol, isopropanol,

isobutanol, ethyl acetate and methyl ethyl ketone by weighing accurately 0.2 g of

each solvent into a 50-ml volumetric flask containing approx. 20 ml of water, then
adding water to volume. By dilutions of this solution, prepare solutions containing
2000 mg/1 (standard solution B) and 1000 mg/1 (standard solution C).

Procedure

Weigh accurately 1 g of the sample in each of four sample vials. To one vial add 5
ul of water, to the second, third and fourth, add, respectively, standard solutions A,
B and C, and seal them quickly with a septum. (The concentrations of each solvent
after adding 5 pl of standard solutions A, B and C to 1 g of the sample are equal to
20, 10 and 5 mg/kg of sample, respectively). Place the sample vials in a head space
sampler and analyse using the following conditions:

Column: 100% Polydimethylsiloxane (30 m x 0.53 mm i.d. with 1.5 um
film, for example DB-1 manufactured by J&W Co. Ltd.)
Carrier gas: Nitrogen
Flow rate: 3.5 ml/min
Detector: FID
Temperatures - injection: 110°
- column: 40°
- detector: 110°
Head space sampler:
- sample heat insulating temperature: ~ 80°
- sample heat insulating period: 40 min
- syringe temperature: 85°
- sample gas injection: 1.0 ml
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Calculation

Plot the relationship between the added amount against the peak area for each
solvent using the analytical results. The relationship should be linear (R* > 0.99).
Extrapolate and determine the x-intercept, wi, and calculate the solvent
concentrations Ci in mg/kg in the sample from:

Ci=wi/W

where

wi= x-intercept of relationship line using the standard addition method (ng)
W = weight of sample (g)

Determine by HPLC using the following conditions:

Procedure

Accurately weigh 250 mg of the sample and transfer to a 50-ml volumetric flask.
Dilute to volume with tetrahydrofuran and mix. Filter through a 0.5 pm membrane
filter. Inject 100 pl of the sample into the pre-stabilized chromatograph.

Chromatography conditions

Column: Styrene-divinylbenzene copolymer for gel permeation
chromatography (TSK-GEL G2000 (Tosoh) or equivalent)

Mobile phase: HPLC-grade degassed tetrahydrofuran

Flow rate: 0.7 ml/min

Detector: RI

Temperatures: - Column: 38°
- Detector: 38°

Record the chromatogram for about 90 min.
Calculate the percentage of sucrose ester content in the sample from:
% sucrose ester = 100 A/T
where
A = the sum of peak areas for the three main components, the mono-, di-

and tri-esters, eluting at about 65, 68 and 73 min, respectively
T= he sum of all peak areas eluting within 90 min
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Section C: Specifications of certain flavouring agents

At its 44th meeting JECFA considered a new approach to the safety evaluation of flavouring agents. This approach
incorporates a series of criteria whose use enables the evaluation of a large number of these agents in a consistent and
timely manner. At the current meeting of the Committee specifications of identity and purity were prepared or revised
for 138 flavouring agents.

Information on specifications for flavouring agents is given on the following tables under the following headings, most
of which are self-explanatory:

Name; Chemical name (Systematic name); Synonyms; Flavour and Extract Manufacturers' Association of the United
States (FEMA) No; FLAVIS (FL) No; Chemical Abstract Service Registry (CAS) No; Molecular weight; Chemical
formula; Physical form/odour; Solubility; Solubility in ethanol, Boiling point (for information only); Identification test
(ID); Assay min% (Gas chromatographic (GC) assay of flavouring agents); Acid value max; Refractive index (at 20°, if
not otherwise stated); Specific gravity (at 25°, if not otherwise stated)

The field called "Other requirements" contains three types of entry:
= [tems in normal type are additional requirements, such as further purity criteria or other tests

= [tems contained in square brackets are provided for information, for example the typical isomer composition of the
flavouring agent. These are not considered to be requirements.

= Substances listed after "SC:" are secondary constituents which have been taken into account in the safety
evaluation of the named flavouring agent. If the commercial product contains less than 95% of the named
compound, it is a requirement that the major part of the product (i.e. not less than 95%) is accounted for by the sum
of the named compound and one or more of the secondary constituents.

The field called "JECFA" contains the number of the meeting at which the specifications were prepared and the status
of the specification. R means "specifications revised", S means "existing specifications maintained", S,T means
"existing tentative specifications maintained, (further information required)”, N means "new specifications", N,T means
"new tentative specifications, (further information required)"”, and N,C means "new specifications for a flavouring agent
with a conditional safety evaluation". In Section A of this document further information on the conditional safety
evaluation and its implications are given.

The last column indicates the data (information) required for the tentative specifications. Abbreviations for "data
required" are as follows: A=assay minimum, A(e)=equivalence factor for assay, A(m)=details of assay method,
BP=boiling point, ID=identity test, Low assay=quantitative information on by-products, RI=refractive index,
SG=specific gravity. A(e) is an equivalence factor to convert an assay obtained by aldehyde / ketone determination,
ester determination, total alcohols determination, or titration determination to the % value which would be obtained if
GC had been used for the assay (FNP 5).

The infrared and other spectra, used for identification and comparison purposes, are provided from page 71 onwards
(copies for certain spectra may be obtained from the FAO Joint Secretariat in Rome or from FEMA, Suite 925, 1620 I
Street, N.W., Washington DC, USA).

A comprehensive index listing all names, chemical names, and synonyms is added on page 90.

Note on spectra: only spectra which were submitted to the 65th meeting are
reproduced in this volume. The reader is referred to previous Addenda for copies of
spectra of revised specifications.




ajeouedoidifyiew-g |A-¢
-uolAd-p-iAya\-z ‘ereouedoudiAyisw-z |Ayel
‘ajeifynqos! |A-g-uetkd-Hy-oxo-p-Aule -z

9|gnjos ewole Alagmens 0-¥1-91¥59 7 fecel0 .%M_m\mac.maﬂm_@mwc
€510l %96 (BH ww  sji0 paxiy pue |09A|6 susjAdoid pinby| 02'9%61 62960 e 4 HrRdoN-e
abuesos  1'N/WS9 log'l-eev'L 00} Hl 10°0) 00} Ut e|gniog iajem Ui sjgnjosu]  mojjo 0} sapnojo)  ¥O ZLH 04O 29ve ajeisfynqost |Ayel zgyl
LEQON SNI
! ‘p1oe ojuooawolAdiAyy3-g ‘euo-p-ueikd-Hy
ZSdN4 Ul [ojew d|anjos S -Axo1pAy-g-1Ay)3-z ‘euoikd-p-AxoipAy-g-Ap3-z
1Ay13 Joy eusuO BULIRAIB il Ad-b-AXOIDAU-C-ALIT-
And yym sajdwon - %66 ul a|gnjos ApybiiS ‘jooAI6  BWOIE SXIINY JoemS 145043 1¥0°20 SUORCAXOIPA e AT
N/UIS9 {,£6-68 :dw - - HAN - ausjAdoid ‘Jajem ul 8gnjog Japmod auljeishio 8pYM €0 8H 29D 1878 |o3ew |AY33 L8YL
9€9'0N SN ‘PIo. dluIxueT ‘uoiAd-p-|Ayew
CGdN4 -Z-Ax01pAH-¢ ‘pioe oluocoswolAdiAye -z
Ul [}l 40} BlIBILID 9|qn|os ewole 8-1.-8l) Aok oI
fyund yum saidwion - %86 oy Yojoosiepng-eweie) 449z} pLO'20 SUORCTRSUIXCIPRH-E
N/WS9  .Z9L-6G) :dul - - AN - “Jejem ul sjanjos Apybis Alop sapmod sulfleishio aum €0 9H 90 9592 10} eiN 08YL
ajeaniAdjfusyd-¢ wnipog
A“. ajeuoidosdjAuayd-g-oxo-z wnipog
v Bl 16 - b1°881 V9Ll ajeuoidoudjfuayd
(Wy  Lyws9  2idyAq fessy B/u - AN Bju - - BN €0 /H 60 268¢ -€-0Xx0-g WnIpos 6.¥1
ajeourjuadoxo-z-|Ayew
-y WnIpog ‘sjeouejuadoley-z-|Ayew-y wnipog
‘J|eS WNIpos ‘0x0-z-|AylaW-y ‘pioe ousep
9)eJ9|BAOX0-Z-|AYIaW-H WNIPOg
uwnjoo G-00-20S¥ .
abueyoxa uoj ue e 66 - 0L¢st 250'80 Jjes wnipos ‘pioe
(Wy  L'yuey Buisnojdy Aq Aessy B/u - AN Bju - - BN €0 6H 90 118¢ slouejuadoxo-z-l[AYlaN-+ Z'€€9
1[eS WNIPOS ‘-0X0-Z-|AyloL-¢ ‘ploe dLseA
9]eJI9|BAOXO0-Z-|AYIaW-¢ WNIPOS
uwnjoo 6-1€-G1.€ .
abueyoxa uoj ue e 66 - 0L¢st £60'80 }jes wnipos ‘pioe
(Wy  L'yuey Buisnojdy Aq Aessy B/u - AN Bju - - BN €0 6H 90 048¢ slouejuadoxo-z-l[AYIaN-€ Z°2€9
8)eoUBINqOX0-Z-jAyaw
-¢ WNIPOS ‘}|BS WNIPOS *-0X0-z-|Ayow-¢
‘ploe djouelng ‘ajels|eAosiojey-eydie ‘Wnipog
8)elfNqoxo-z-|AYyIdli-g WnIpos
uwnjoo 9-6¢-G1.€
abueyoxa uol Ue B/u 66 - 0L'8el 150'80 }Jjes wnipos
(Wy  LYwsg Buisnody Aq Aessy B/u - NN B/u - - BN €0 ZH S0 698¢€ ‘pIoe slouenqoxo-z-l1AuleN-€ Z2°LE9
pauinbai sjuawalinbai Aynelb uiw (9.) |loueyja ‘WIN slaquinu swifuoufs | swreu feajwiay
ejeq v403r Byo ‘dg[xepuiyey AV Aesse/jsa)q| ‘d'd ut Aypgnios / Anjignjos  anopo | wioy [eaisAud ejnuio4 SVJ /14 /VIN34 aweN ON




-55-

BLIOJE BYI-884400 ‘ANNN

LV1mLLLE

ueinyfideH-g

998°0-098°0 %66 a|anjog pinbij 9z'99) 690°€l
NG9 Sy 1-9vr') 0l AN -012-602 Jeyem uy ajgnjosuy ysimojjek 0} s8N0 O 8IH L1O L0ve ueany|fydeH-z zé6vL
ueinyjiwy-z
€-69-111€ venue.:
£68'0-988°0 %66 (B ww o[nios Bwose i 1z8el 650 WhLSdC
N/UIS9 AR A 0l HAIN 01) ,09-85  Jajem ui ajanjos Apybils pinby| ssa}nojo) OVIH6D 11€¢ ueanyfyuad-z L6vL
v72-99vy —
068'0-488°0 %86 slgnios ewose foidg 812} £0bEl HAnd-
N/UIS9 05t L-¥r'l 0l S o6EL Isjem ut ejgnjosu| pinbi| sssnojo) 0CIH8D 1807 ueany|Aing-z 06v1
8|0X0AY3-Z
9|qn|os ewole 0-91-80¢€ Uenygz
G16'0-6060 %56 sjio Juing Ayows ‘|npiamod €1'96 260€l
N/UIG9 05t L-vr'l 0l HAN ,£676  UIB(aN|0S ajem Ui Bjgnjosu|  pinbl| ss8}Nojo) 08H9D £19¢ ueany|Ay13-z 68¥1L
868'0-268°0 %36 slgnios ewose fyows foidg £196 5-98-629 venigwa-6z
[1
N/UIG9 evyL-LEY') 0l STREIREIAN €6 Joyem ui sjanjos Apybis pinbi| ssajnojo) 08H9D 0Ly uesnyjAylewna-s‘z g8yl
ueInyAyleIN-G ‘uenyAyle|N-eydie
62285 .
116'0-806°0 %16 slgnios ewose fyows foidg 0128 0£0°e} HAdeN-e
N/BS9 18V 1-LEV') 0l SIN M1 HAN o9 Joyem ui sjanjos Apybis pinbi| ssanojo) O9HSD 6LLY uesnyAylsN-Z 2871
3UOJOE-p ‘ploe dljede(AxoyiaAxoiphy-g
-|AX8H-Z 10 |) ‘BU0-g-uexolp-y‘ | -|AxaH-(9 10)g
ewose BUBXOIP-}'|-018Y-9 J0 G-|AXeH-Z
[uonnjos a|gnjog SIFINU JoaMS [npamod
oiseq ul Bujuado Buy  98¢'1-08¢°} %L6 (6H Jio UI 8/gnjog pinbi) mojjok GZ'981 71670559 . auexolp
N/uiG9  seobiepun auoe]  z6'1-98% | - AN WwGl) .yl ‘4ovem uipgnios Apyblis  sjed Aisa Jo ss8N0J0Y €O 8LH 010 152 -p‘1-039)-9 10 G-|AXdH-Z 98¥L
8U0-z-uexolp-'|-Ajuad-(9 10)g
BUBXOIP-p' | -0}8Y-9 J0 G-lAluad-Z
[uonnjos £€-96-70559
aiseq ul Buuado Buu  ¥62'1-882' | %16 (BH wiw a|anjos ewole foum-Ayniy el 120°€1 auexolp
1
N/uiG9  seobiepun auojoe]  98%'L-08% | - AN G1) .€01-10L  Joremuiajanios Apybls pinbi| ssajnojo) €0 9LH 6D 9102 -p‘1-039)-9 J0 G-|[Awy-Z G8PL
8U0-z-uexolp-y'|-Aing-(9 10)g
auexoIp-*1-0}9¥-9 Jo G-|Aing-
omnps 2-56-40690 p-t'1-0184-9 Jo G-Aing-Z
oiseq ui Buiuado Buy 96212621 %L6 (BH wuw 8|an|os ewoJe Ayny jnpamod 0Z'85} 820°¢) auexolp
1
N/uiG9  seobiepun auoe]  8.¥'L-ZLy | - HAIN €1) .66-86  Jayem ui ajanjos Apybis pinbi| ssajnojo) €0 ¥LH 80 022 -p‘1-039%-9 10 -G-|AIng-Z ¥8¥L
ajeuoidoud |0ya/ ‘ejeuoidoid [0yl
ajeuoidoud |A-g-auo-p-uelAd-Hy- Ayl N-Z
8|gnjog
- %86 sy BWOlE [owese) 1178l 5-69-95589 auo-p-uehd-Hy
O'N/UIS9 Sey dw - - I YN - Ul 9|qn|og *ejem Ul djgnjosu] - pijos Bull[eishio SHYM  $O 0LH 6D 1¥6¢ -(Axodoadoxo-1)-¢-1AyloN-Z £8P L
pauinbai sjuawalinbai Aynelb uiw (9.) |loueyja ‘WIN slaquinu swifuoufs | swreu feajwiay
ejeq v40ar layi0 ‘dg[xepuiyey AV Aesse/jsa)q| d'd ut fuanjos | Aypignjog  anopo j uoj [ediskyd  e;nuuod SO/ 14/ YINIS aweN ON




aphysplesfing-(|Aing-z-IAye-6)-¢
a|qnjos 0-08-70L1€ BuEINg (AN-Z-1ipon-c)-
210°1-900} %86 (B wuw 1o Bwole ANy ‘oiqelebon 612G 850°€} leveing Wlniehen-sre
N/AS9 1851651 0€ AN Z1) ,16:88 UI8|gnjog tsjem Ui sgniosu]  pinbij $s8LN00D) Z0ZIH 6D 108¢ leueing-(jAiny-z-1Ay3dIN-G)-€ 0061
uisjosoeuBIN}-Z-|Ayle -G ‘|euadoid
-Z-(iKueinj-z-/AureN-G)-¢ ‘fe-g-usdoid-|
~([Aueing-z-Auo-6)-1. ‘utsjooe(|AinAuseN-G)
8-06-6565 [eus-g-doid(|Ainy-z-1AuseN-6)-¢
00°1-866'0 %36 (BH ajgnos ewoue £oids jeems §19el 051l leus
NSO Z01-9000 0t (OB UAN  Wwg) 0L Jejemuiognios ApuBls pinby $s0IN0}0) Z08H 8D GLLy -z-doad(jAany-z-1AY3vIN-G)-€ 6611
|euadoud(jAiny
-2)-¢-IAureN-g ‘suisjosoeifingAule
-eydie ‘leuedoid-z-auapijfinpng
agnjos ewiole oy 8-99-7.8 . . gy
€01 160} %96 S0 -UOWEUU ‘WM DIy GO} 9v0'c) leua-z-doudfiouz-(ng-z)-¢
© NG9 €16°1-19G') 0¢ AN .G2Z  UIB|gnjos liojem uidjgnjosu| - pinbij ysimolieh aled 2O 8H 8D 0.2 utajosve(|finy-z)e-1AU3oN-Z 86¥ 1
<_J apAyap|ejfioe(jfin4-z)-¢ ‘leuadoud
-2-(1lan4-z)-¢ ‘uisjoioejfing ‘uigjoIoeURINS-Z
ewoJe €-0€-€29 pue-z-doud(ung-z)-
- %16 elqnios qiey-hoids payoo) k72 pEO'EL leus-z-doidind-z)-
NGO +25-6% duw - 0t HAN - lelemMuIBIANIOSY|  SB|peeu MOJ[A JO BHUM 2O 9H 2D 62 uigjosoe(lfung-z)-¢ L6¥1
9-2-08249 —
- %86 slqnios Bwose Ainy ‘esol ¥2822 L0Vl WALy ¢
N/UIS9 €6} :dw - - (0¢1) ¥AN - Jejem ut ejgnjosu| pIjos $$8|In0j0D €0 VIH VIO 5607 uesnyluinunia-v‘z 96 L
elnios bo0esLe ueinjozusqihiylewiqg-¢*
180°1-1LE0') %16 (BH wiw sjey ewoue Aoids AnN 6197} 1061 jozuagiAyewla-¢'z
N/UIG9 £9G'1-75G') 0 HAN Gl) .86-96 UIB[aN|OS ‘Jojem i Bjgnjosu|  pinbij mojjeA 034831 O 0LH 010 Gege ueinjozuaqiAyjowng-¢‘z G6vL
ueinyesoy
‘ueanyhyow-g-(Ausing-z-IKuon-¢)-
£-16-981G1 ueiny(fue-zinaikupew-g)z-IAps-¢
00°1-866°0 %86 (BH algnios BWOJE [oWele) zeos) 8ylel ueany-(1Aua
N/BS9 6LV L-ELY') 0l SW ww ) .0, Jevemursjgnios Apubls pinbi| ssapnojo) O¥IHO0LD Vil -Z-InqiAyisw-¢)-z-1AyIeN-¢ 611
9-G8-697€8 Leanfos
- %36 a(gnios ewose ey “foidg P£'802 90bel Woea-z
N/UIS9 20¢ :dw - - (0¢1) YAN - Jsjem ut ejgnjosu| PII0S $88|IN0j0D O¥ZH VLD 0607 ueinyjfoaQa-z c6vl
pauinbai sjuawalinbai Aynelb uiw (9.) |loueyja ‘WIN slaquinu swifuoufs | swreu feajwiay
ejeq v493r BYI0 ‘dg /xapul 'y AV Kesse/jsa)q| d'd ut fuanjos | Aypignjog  anopo j uoj [ediskyd  e;nuuod SO/ 14/ YINIS aweN ON




-57-

auouejuad-1-(|Auein4-z)-1 ‘euoyay |Ainj-z |ling

oLiwele uelinjjfoueyuad-
S10°1-600'} %g6 (61 a(anios BWOIE PWRIBD JOOMS 6125 £9L'€) WoueIiSd-e
N/UIS9 267'1-98Y'1 0l S wuwol) .01 Jerem ur ejgnjos Apybls pinbi| ssapnojo) 20 ZIH 6D 6Ly ueinyjhouejuad-z 6051
auojey |Aunpny
|Ayiapy ‘auoey |Ayew |Ainpn4 ‘auoyede |Ainy
ustppes 909669 auo-g-uedoud-(jfin4-z)-1
080°L-vL0') %16 a|gnjog Jo anpsabibns ewosy %74" Sh0'el
NSO S0SL66YL O HAN L0816, UNBOBLY )8y Ul 8jgnjog pinbry Z08H .0 9612 auouedoud-z-(1A1n4-2) 8051
auo}ey |Adoud-u |Ain4
‘auo}ey |Adoud |Ain4-g ‘euoueing-|-(jAin4-g)-|
615802 venifne:
950'1-050°} %36 slgnios Bwole JWwesfeg 118l S0kl HhRng-
N/UIS9 G6Y'L-68Y'1 0l S 56} Iejem ut ejgnjosu| pinby ssepnojo) Z00LH 8D €807 ueinyjfifing-z 2051
8|qnjos ueanyfyeoe-g-/Aulewa-Gz
S[10 paxij Jsou ewole Apnu ‘pajseos 6-0£-66501 h 150y
850'1-L20'} %66 (B4 ‘lookip auayidod ujogniog  ANUBS ‘Inyiemod 1188 990°¢} vBIIALReUp- Te0v-E
1
abueI oS  1'N/WS9 67 1781 0l AN Ww ) 68  ‘Joyemuraignios Apybls  pinbi mojA o sesy) O OLH 80 168 ueanyAyjawip-G‘z-1A100v-¢ 9061
auojey |Ayew (Ainy-z-|Aylewia-g'g
A -G'g-A190Y-
100 %6 algnios BWORR OIWESIEG 9O /1'8EL 6-98-0v622 UERRUIP-GEANSIY-Z
[3
N/UIS9 .8} dw 005" L-¥6¥'1 0l S 296} Jejem ut ejgnjosu| pijos 0} pinbi| ss8N0j0) 2O OLH 8D 120 ueanyAyjawip-g‘g-1A109v-Z G061
au0)ay [Ainj-z
-iAyeu-G |Ayrey ‘euoueyss (1Any-z-IAuleiN-G)-|
9|qn|os 66.-€6L1 eInALSW-C-150y-
(.02) 220°1-990'} %66 (B wuw 10 U0 Ul BignIOg ewore fnuBuons  pizL £80°€) WS iReov
N/UIS9 11G1-11G') 0 I YN 8) .2-bL  ‘1epem urajgnios Apubis pinbi| ssajnojo) ZO8H LD 609¢ ueanjjAyjow-g-1A100v-Z 061
3U0}aY
d|anjos JAinj-z 1AylelN ‘ueinyjAyeoy ‘ueinyiAeoy-g
$|10 jqejeban ‘|0ok|B 12972611 190\
201204} %16 (60 ousiAdod U eignios Aubllg  BWOIE 189400 LLOLL pS0°€) venifeove
N/UIG9 015'1-60'} 0 ol wuw 0}) .9 “1eyem ui ajgnjos Apybiis Aiep - pinbij umoig oy mojlsgA 20 9H 90 €91e auojay |Ayjow |Aung-g €061
apAyaplejeoejAusydauspifinung-z
eua-g-doud|Auayd-z-(1fan4-g)-
G 18-Gv550 [eus-z-doudjfusyd-z-(1fin4-z)-¢
- %66 8|qnjos ewoue Ausg 77861 1E1EL leua
N/UIS9 016796 :dw - - AN - Iejem ur ejgnjosu| PIIOS SHUM Z00IHELD 985¢ -z-doud(|finy-g)-¢-1Audyd-z Zos1
[euadoud-g-(jAiny-z)e-1Ay3-z ‘uisjooejhyie
-z-(1kin4-2)¢ ‘ursjosoe(iliny-z)e-1ku3-z
BUEING-z-auaplAngn,
9|qnjos BWOIE 3| ¥-12-0LL [edeing-g-etispyinsind
£90°1-250'} %86 S| -o|qejeliaon ‘uliem ‘pii 810G} ev0'el apAy
N/UIS9 9/6'1-0/5'} 0¢ HAIN L0PZ  Ule|gn|os sjem urejgnjosu]  pinbijysimojiek oled 2O OLH 69 61 -opjeshingauapiAingng-z oGl
pauinbai sjuawalinbai Aynelb uiw (9.) |loueyja ‘WIN slaquinu swifuoufs | swreu feajwiay
ejeq v40ar layi0 ‘dg[xepuiyey AV Aesse/jsa)q| d'd ut fuanjos | Aypignjog  anopo j uoj [ediskyd  e;nuuod SO/ 14/ YINIS aweN ON




-58-

ewole ajeoln)-z |Ayiejhusyd ‘eyeoiny-z |Ayisjhusyd-z
9|qn|os Ao “Aypes Apybis 8-¢e-6vLL sreoiny-z [Auoustg
vl 19l ) %96 s[o ‘lowesea-Ajiny ‘wiepm A% 900°¢l
N/UIG9 £65'1-G85'} 0G HAIN ,G/Z  Ule|gn|os ‘ejem Ul 8jgnjosu]  pinbi| ssepnojo) €0CIHELD G982 ajeouny-z |Ayjaeuayd L1SL
ajesfinquelny
-z IfingikureN-¢ ‘syeuoidoadifinpny
|Aweos|-eydie ‘sjeifinquein;-z fjuados|
0996221 ajeouejng(ueinj-g)- 1AingAyia |-
186'0-G.6'0 %6 a(gnios 0822 120°¢) YeOLEINQUUBINZ)y IRnaithon€
N/LBS9 GGG 1-155') 06 HAN 2G9Z-692 Joyem uy ajgnjosu pinbij ysmojieh aled €0 0ZH €10 002 ajesfyng(ueiny-z)-y |Aweos| 9161
ajejeoe|finyny Aweos)-g ‘ajeuordoid(|iny
-2)¢ 1AnqgiAyien-¢ ‘ereuoidosdueiny-g |Aweos|
EWwo.e [elo} ajeouedoid(uein-z)-¢ 1KInqiAuION-
Apybis ‘usalb yeamg 1-19-61LL ' (einyz)-¢ fnqiion-¢
£66°0-286'0 %96 8jqn|og pinbyj Lo £20°€l ajeuoid
N/UIS9 16616751 0G HAIN +852 Isjem ur ejgnjosu| mojjoA sjed 0} ssaIN0j0D €0 8IH 21D 1102 -oud(ueuny-z)-¢ |Aweos)| GLG|
ajeouedoud(jAiny-g)-¢ 1Aingos| ‘ayeuoidoidiAing
|Ainqos| ‘ejeuoidosdueiny-z |Anqos|
Buwole 9 ajeouedoud(jfin-z)-¢ iAdosdiAuroy-
-Apuelq ‘Aaum ‘Ayni4 1-10-60L i ()¢ e
€10°1-200°) %96 (BH 8jgn|og pinbij mojjoh-mexs ST'96) v20'€l ajeuoid
N/UIS9 16G'1-1€5°) 0G HAIN ww g) Gol  sepem ur sgnjos Apublis Aisp  ‘ejed 0} ssepnojo) €O 9LH LLO 8612 -oud(ueiny-g)-¢ |AInqos| 161
ajeuoidoudifung |Auyg
ewole Ayni4 ‘ayejeoe|Ainpny [Ay13 ‘ejeuoidodueiny-g [Aui3
1l 0} ainsodxa 0-06°1€004 ajeuoidosd(uny-z)e A3
- %56 |anjos uo mojjah Bujuiny 61891 aeoel ‘
N/LBS9 G2z :dw - 06 HAN - Jeyem i ajgnjos Apyblis Aiap  ‘pljos Bupjel moT €0 CIH 6D Geve ajeouedoud(jfung-z)-¢ 1AY33 €1LG1L
ewoJe ueinyAouexaH-g ‘auojay [Auad |Ain4-g
ayI|-yoead ‘Jooudy 0-06-09¢¥) VeI oUBXeH-
866'0-¢66°0 %66 (BH ww |anjos pinb| 2c9l 0L0°€L
N/UIS9 967'1-061'1 0 HAIN G'0).£9-G9  Jopem ui sjgnjos Apyblis Mmojjak 0} sS8N0I0D 2O ¥LH 01O 8L¥e auojay |Auny-g |Auad Z1S1
8U0}9E [BINKNS ‘BU0}2. BuBpIAINS
ewole foidg ¥-G1-€29 SUO-Z-US--NGNI 2
- %86 8|gnjos sjeiskio GLoel vro'el
N/UIS9 0p-2€ dw - 0l HAIN - Isjem ur ejgnjosu| 8|podu $$8|N0j0) ZO8H 8D S6YC auo-z-uang-¢-(1Aung-z)-y L1GL
auojeoejAinun4 ‘auoueing
-2-(1fin4-2)-y ‘euoueng-¢-(1in4-g)-|
¢L1669 auo-g-uenq(|fin4-z)-
- %S6 8|qnjos euwo.e [owesed Aoidg 1188l R €-uenq(jung-g)-|
N/UIS9 o/€ dw - - S - Jejem ut eignjos Apybls PII0S $88|In0j0D Z00LH 8D (11454 auo-g-uenq(j1Aind-z)-1 01LS1L
pauinbai sjuawalinbai Aynelb uiw (9.) |loueyja ‘WIN slaquinu swifuoufs | swreu feajwiay
ejeq v40ar layi0 ‘dg /xapul 'y AV Kesse/jsa)q| d'd ut fuanjos | Aypignjog  anopo j uoj [ediskyd  e;nuuod SO/ 14/ YINIS aweN ON




auoueng-z-(olykiny-g-iAyjew
-2)-¢ ‘euoueing-gz-[|Aueyns(|Aueins-g-| Ay
-2)l-¢ ‘auoueing-z-[ikueyns(ikinj-¢-iKurop-g)l-¢

8|qnjos auoueng-z- Ainy-¢-1A -2))-
e LF-G6719 INg-Z-(oIup(1Aany-¢-Ayen-z))-¢
0LLLp0L L %66 (B ww  sgnjosul Ajjednoeld ‘ujeoe;  BWode felo) ‘Aoids razl 061} auoueinqg
N/UIS9 9UGI0SE 01 SIN YN GI'0).0L  ‘elejeoe ALpe Ul Blanjog pinbyi SSOUN0I0) S 20 ZhH 6 9507 -z-[owy(1Aing-¢-1Ay3aN-2)1-¢ S2s1
uenyAuje-z-(oiynpifingng)
-¢ ‘opyinsip (Rinpny(|Aing-¢-lAaiy
-2) ‘ueanyfolp-(|AupowiAueini-g)l-¢-iAue
-z ueanyfyisw-g-lolymp(Auyewiiuend-zl-¢
8lanjos apyinsip jiny-¢g-yrew-z 1lanpng
Jayie
apyinsip (juny €8T 1-11T ) %06 iAueip ‘ouejuad ur agnog  BWOe snoanyins ‘Buoss  z€'9zg 6-GG-/£5601 apy|nsip
N/WS9  -Cihupw-gd 08 185°1-18G') 0¢ HAN oI o762 ‘Jayem ul ajgnjos Apybis pinbij ss8lN0jo)  2S 20 0LH 01O 154 1Aang-g-1Aysow-z |Aanping $zs1L
Jayse (JA-g-uenj-IAylaIp-G'z)-s
pioe 23goeoly | ueInyAxojeoeolyl-g-iAulewiq
-G'Z ojeolypoueysd (fin-g-iAylewid-g'z)-s
o1k -
8GN0 2249156 ueinyhxojeoeolyi-g-IAurewia-G'z
. erbb-LEL ) %86 10UJ0 Ul Biqnjog ‘ouexay pue  BWOIE [elo}) Aini4 €2°0L) aLel 9jejade
Q N/BS9 €65°1-LeeL 06 MANSW I €z Jslemulajgniosul Ajleonoeld  pinbi|ss3pnojo) S 20 0LH 80 0y [olysueiny-g-jAylowna-6‘z €251
! Jaye nung
euwole Apnu ‘ayi|-8a409 €-CCLeYy Jows tanuni
2151905} %.6 (6 ww a(gnios pinbij 61811 190°e} e INHNG
N/LG9 L L-8EL') 0l HAN 1) .68-88 Jejem uy ajgnjosuy Mo|joK 0} $S81N0J0D €0 0LH 01O g6¢8 Jayya |Aanpnyia zzsi
Jayse Ayse [Ainping
0-95-0/29 PR
886'0-286°0 %86 slgnios ewose foids ‘Jeamg IReA) £z1el WO TN 13
N/UIG9 GGY L6V L 0l S 06} Jejem ut ejgnjos Apybys pinbi| ssajinojo) ZOO0LH LD 14154 Jayye [Aunpny |Aui3 12S51L
Jayge (Kunpng iAule
9|qn|0s ewole ¥-97-6.9¢€1L Jows hwaw vanun
BLOLEL0 %66 1oy 991400 pajseos ‘Aity eIzl 250 e LN
N/UIG9 09%'L-¥5'L 0l AN SGEL-PEL  UIBIgN|OS ‘ajem Ul Bjgnjosu]  pinbij mojjeA 0} Je8l) 2O 8H 90 651€ Jayye [Ayjdw jAunung ozsi
suoueIn}-(He)e-IAulaullp-g‘z-Axoiking-y
pioe oufing ewole j9ams ‘foidg
‘auo-g-ueinyAyiowrp  €04°1-G60"} %E6 a|anjog pinby 22’861 9966607} | ajelfinq |A-p
NG9  -G'Z-AX0IpAH-¥ 108 €17 L-L9V') 0G HAIN o182 Jsjem ut ejgnjosu| mojjoA sjed 0} $s3IN00D  ¥O ¥IH 01D 0/6¢ -iny-(Hz)-oxo-¢-|AyjpwIa-s‘z 6151
18389 |Adoud *~(jAueiny-z)
Buwole aY| -¢ ‘pioe ojouadoid-g ‘ejejkoe(jhins-z)-¢ jAdoid
-lead ‘Auiagmeds Jybi €-¢2-€29 speoue-z-dod{nz)e (idos
(c02) 201120} %26 (61 o(nios pinbij 0208} 150€L 1oousg-doidliinyg)e 1'doid
N/UIS9 926'1-025'} 0G HAIN wu /) o611 Jsjem ut ejgnjosu| mojjoA sjed 0} ss3IN0J0D €0 ZIH 01D G6C aje|fioeueiny-g |[Adoid 8161
pauinbai sjuawalinbai Aynelb uiw (9.) |loueyja ‘WIN slaquinu swifuoufs | swreu feajwiay
ejeq v493r Yo ‘dg /xepurpy AV Kesse[3saq d'd ut fuanjos | Aypignjog  anopo j uoj [ediskyd  e;nuuod SO/ 14/ YINIS aweN ON




- 60 -

9A0[0 JO JUBDSIUILLIB]
auopapun pue

ajeozuaq |ousbn3 ‘jousbna |Aozuag

9|qn|os Ulm ewoJe ojwes|eq 0-92-1€S
AuaydAk -Z-AIIY-
- %16 slo plos 1£'892 99.'60 SieozuRq usyamxoyst-c-vy
N/UIS9 .0/-69 :dw - - HAN - Ul 9|gn|oS ‘Jajem Ul d|gnjosu|  auljeisAid $saUN0j0) €0 9LH /1D 142 ajeozuaq |Auabng ¢gGlL
ajeuajenos! [KuaydAxoyrew-z-jA|Iv-y
LreniiLg ajeoue)ngliyiaw-g [AusydAxoyyau-g-jA|v-
- %66 a(qnios Bwor YErOP ANy ZE'BHT 81860 ieouBINGrLSU-g [ABUAboURL-cAIv-y
NS 268 :du - - HAN - JoEM U BIgNjoSy| PI0S BUYM €0 0ZH 1D T ajesajenosi |[Auabn3 zegl
(pinbyj
pajooaiadns)
¢80'L-2L0') EBLUOIB 9O PIIA a)e}aoe |ouabng {ousbns |Aj9oy
(pimby ajanos pinbij mojoA ajed o) L8et6 syeieoe [AusydAxoLew-z-1Al-
pajooasadns) %86 s|lo paxy ‘Jayje ainjesadws) woos usem  ¥2'90C 02060 1E1908 |AuayaixoueU-g-Ailv-y
N/US9 -Gz :dw 225 LY1G ) 0l NIl +282 Ul 8|gN|0S ‘JoJeMm Ul 8|gnjosu|  Je syaw ‘pios pasnd €0 ¥LH 21D 69% ajejade _>:0m:m LECGL
ajew.o} [AuaydAxoyjew
ewole -|-uadoid-g)-p ‘ejew.oy jousbng
9|gnjos Kip ‘Apoom ‘wiep 9-96-1€00}
AuaydA -Z-1AIIY-
AREINE %b6 sl pInb) Al10 sImo oK 12261 88060 Sieuuo} iRuBUaixouaLgAlv-y
N/UWS9 lousbin3 :08 925'1-ves | 0l AN o0LC  ule|gnjos :ojem Ul sjgnjosu|  -ajed 0} SSUN00) €0 ZLH LD eLve ajewuoj |Auabn3 ogsi
j0oeienBjA|y ‘Jouayd|Ajie-p-Axoylely
d|anjos -z ‘auszuaqfuadoid-y-Axoyjew-z-AxopAH-|
sjio SOA0[0 JO BWOIY 0-€9-26 ousydAxouoW-Z-AlNy-p
0£0'1-¥90'} %86 paxy }sow ‘Jayie ul 8|gn|os pinb| 0C'¥91 €00'70
H/us9 Tve'L-0vs'l 0l dl 952 ‘Jayem ur ajgnjos Apyblis - mojieA ajed 0} ssepNojo)  ZO ZLH 01O 192 lousbn3 6zS5L
jousbn3-o
3lqnios JouaydAxoyyow-g-A|iy-z
S| ewole foidg
120°1-690°} %86 (BHww  paxy }sow ‘Jauie Ul 9|gnjos pinby 0Z'v9l Jouayd(jAuadoud
O'N/WIS9 WWel-gesL 0l AN V) olgl-6LL  alemurajgnios Apyblis  mojjak ajed o) ssapnojod  ZO ZLH 01D 2-096.5 -2)-9-AxouloN-Z 8251
[031ABYD
‘auazuaq)f|ieAxoipAn-d ‘jousyd(|Auadoid-z)-¥
ewole 8-26-109 ousUdi-
€20'1-L10 %56 a(nios afjouayd [eupipajy 8Lvel 85070 ioueUaii-y
O°N/UIS9 8v'L-2vs'l ol YAN 05€C Jojem ul sjqnjosul pinbi| ssanojo) O0lH 6D GLOY louaydjA|v-¢ L2S1
jo1yyAnpny jAuogued
Axoy)3 ‘syeuogieaolyy(jAyewAueini-z)-s 1Ayyg
-0 ‘8jeuoguesoiyy (IKyrewd-z-ueiny)-g 1Ayi3-0
elanios sleuoqueoolu)(|AutewiAing-z)- K3-0
ajejeoe £ £
SLVL-19V ) %66 Ao ‘Jauy JoujaIp U sjgnjog  BUI0Ie [elol) Aaids €798} G-2-G659.€ ajeuoqsesolyy(|Ayowihiny
N/UYIS9 0LG'L-709"} 0¢ STARSIREIATN GEL-0€}  ‘1alem Ul sgnjosul Ajjeanoeld - pinbij ssejnojod S€00LH8D €0 -2)-S 1Au13-0 951
pauinbai sjuawalinbai Aynelb uiw (9.) |loueyja ‘WIN slaquinu swifuoufs | swreu feajwiay
ejeq v403r Byo ‘dg[xepuiyey AV Aesse/jsa)q| ‘d'd ut Aypgnios / Anjignjos  anopo | wioy [eaisAud ejnuio4 SVJ /14 /VIN34 aweN ON




ajeozuagoulwe
-z iluidia] ‘ejeozusqouiwe-g |A-g
-Ua-1-yusN-d ‘ajejiuelyjue |A-g-us-|-yjusiy-d

(,5G1) a|qnjos ewoue Ayny xajdwo) 8-25-18¥vl
° ; -7 |fi-g-Uo- | - -d
8501250} %56 sy pinbij 8e€L2 §21'60 SIC0ZUBGOULIEC rgrue--Uiuan
N/UIS9 98Y'1-08¥'1 07 HAN ,G9E  UIBIgN|OgS ‘ajem Ul Bjgnjosu]  mojdA 0} SSBUN0I0)  ZO N €ZH L1O 8¥0¢ ajejiuesyjue Auidia-e3oq ZySL
ewoJse
oY||-Wwosso|gabuelo 0-91-6.LL sle0zUBqOUILE- [AXaU0AD
120°1-GL0') %1.6 a|gnjog ‘Auny ‘ured 67612 2TL60 ;
N/UIS9 11617115} 0l HAIN 81 Iejem ut sjgnjosu| pinbij mojjok oled  ZO N LLH €10 0562 ajejiueayjue |Axayo2ho LyGL
g)eozusgouiwe
-0 |Ajeur ‘ejeozusgouiwe-z |Ajeur
‘sjejlueyjue |A-¢-usipejoo-g‘ L-|Aylewid-L ‘g
. . -07- 9jeozusqoulwe
Ao.m Gl) . 9|qn|os BWOJE BY||-BlUSpIES) . 0-9¢ mvE 2 fAus-p-xoUAUn |-APWIg-S',
8501250} %56 apixoydins jAyjewip pinb| 8€'€LC 12.'60
/USG9 7S1-91G) 02 JAN obLE-0/E  UIB|gN|0S ‘Iejem uj B[gnjosu| All0 painojoo-mens aled ZO N €ZH 21D 1892 ajejiuesyjue |Ajeury oysL
-7 [Aua-9-300/A -
2004400k %96 (BH wu sjanog BWOLE Ay ‘es0y 0r'siz 11665589 SieozuRqoULETE [Aue-goolpewa-L €
- O'N/UIS9 18G'1-1€5°) 0l HAN 1°0) 509} Isjem ut ejgnjosu pinbi| ss8lN0I0D  ZO N GZH 1D 930% ajejiueayjue |Ajjpuoayid 661
A_V 9|qn|os adeJb Jo jusosiujwal SIE0ZUBGOUILIE-Z (RUBXOH-E-(7)
Y50°L-L10') %86 (BH Sjey ewoze Ainiy 67612 1-9/-60¥59 _
O'N/UIS9 ¥6G1-G¥G') 0C I HAN ww G) ,09} UI[gN|og sjem Ul Bjgnjosu|  pinbij ssapnojod  ZON ZIH €10 G26¢ ajejiuelyjue |AusxsH-¢-sId 8EG1
ajeozuagouiwe
ewo.e ay|| -0 _bsnom_ ”QmONcmno:_Em.N _bsnow_
(6H 9|qn|os -wosso|q abuelo juieq €161 > doudik i
€90°1-L50') %96 ww g'gl) sl pinbi| GTe6l 81260 8Jeozuaqoule-g |AdoIdIARSIN-C
N/UWS9 0vS'L-veG | 0l JAN L0LL-69L U1 9|gn|os ‘Iejem ul a|qnjosu| mojjak sjed o) ssepnojo) ZO N GIH 11D 2812 ajejiuelyjue |Ainqos| LEGL
ewoJe ajejiueiyjue |Aing-u ‘sjeozuagouiwe-o jAing
9|qn|os [eJo}} ‘Ajnuy y90ms plIA 6-96-9G.L
-7 I
€L0°1-L90') %96 sl pInbi| painojon-mess GTe6l L1160 sjeozusgoulwe-g |iing
N/UWS9 GS'1-66G ) 0l AN L80€  UIe|gniog “eyem uf 8gnjosu| efed AieA Jo ss8lNojod Y ZO N GILH 11D 1812 ajejiuelyjue |Aing 9¢G1
9|qn|os abuelo Bulquasal czs8 ajeozuaqoulwe-o jAyi3
SJI0 poxij pue Buwole jueses|d ¢-Se-L IEOZUBAOLILE-7 Ik
021611 %96 0oA}f susiAdosd i aignjog pinbij 6159} 91’60 feczliaqouliE P
N/UIS9 995'1-€95°} 0l ol 2192 ‘uayem ui ajgnios Apublis  mojeA Jub| 0} ssepnojo) ZO N |LLH 62 12t ajefiueayjue |Ay33 ge61L
ewoJse 9jeozusqouiwe
691°1-191') 8|qnjog abuelo Jo yji-adei c0z-be -0 JAYla ‘ejeozuaq |Ayow ouwy-0
(pinby Jajem ul 3|qnjos Apybils 99U89SaI0N} YsIN|q -0C-vEl a1B0ZUSgoUILE-7 IKUIB!
pajoooiedns) %86 (0109416 Ul Bignjosu] (02AIB  uym s|elsAI0 o pinby| LLIS) GLL60 ! GOULLE-Z |AUIEIN
us9 G8G'1-18G') 0l dl ,957  8uslfdoid pue sjio ut ejgnjog mojjeA sjed o} ss8HN0I0Y  ZO N 6H 89 7892 ajejiuesyjue |[Aylv N y€S51L
pauinbai sjuawalinbai Aynelb uiw (9.) |loueyja ‘WIN slaquinu swifuoufs | swreu feajwiay
ejeq v403r layo ‘dg /xapul 'y AV Kesse/jsa)q| d'd ut fuanjos | Aypignjog  anopo j uoj [ediskyd  e;nuuod SO/ 14/ YINIS aweN ON




-62 -

8jeozusqg(ouiwelfyiawip)-z IAye
ajeozusqouwe-z-Kyrewip-N'N Ao

ewoJe 9-G0-¢L00L
660°1-€60' %56 a|anjog adA} yes| abuelo Ayni4 26l 8v9'60 ajejiuesyjuelfyjpwip
O'N/UIS9 o8} dw 16617166} 0 HAIN W Gl) oLyl Jayem uiajanios Apyblis Aiop  pijos o} pinbi usmollPA  ZO N ELH 01D 154 -N‘N 1AUylaN LSGL
J19)89 |[Ayew
PIOe 210ZUBGOPIWE)IY-0 ‘B)B0ZUSGOPIWE}BIE
-2 IRyl ‘eyeozuaq(ouiweA}aoe)-z |Aule
ewole adelb Ajni4 9-80-61.2 Sle0zUBGOUILE-Z-111508-N LB
- %56 8|qnjos sjeishio 0Z'€6) 6960 i
O'NIWS9  ,101-86 :dw - - HAIN Jejem ut ejgnjos Apybls mojjoh Jubl| 0} sIUM €O N LLH 01O 0LL¥ ajejiueayjuelf3ooe-N |AYIBIN 0G5S L
ajeozuaq(oujwefwioy)-z (AUl
§08012ly sjeozuagoulwe-z-JAulo)-N |Ayie|
- %56 alqnios ewole adf) adesp 8161} 059'60 1E0ZUSGOUILLIE-ZHAULOLN 1AtASIA
O'N/UIS9 .66 :dw - 0 HAIN Jelem ur oignios Apublis  Auni4 plios ysimolBA €0 N 6H 69 LV ajejiueayjuejAuioy-N 1AYIBIN 6451
a)jeozuaq(ouiwelAyaw)-z |Aingos|
sjeozuagoulwe-z-jAyew-N |AdosdiAyio |-
0-h2-50859 jeozusqouiwe-z-|Ayjeur-N [AdoidiAylen-z
- %56 a|gnjog ewiole ynyedelb Ayniy 12102 69.2°60 oje|
O'N/UIS9 20/ :dw - 0 HAIN Jejem ur ojgnjos Apybiis Aiap PIIOS YSIMO|[9A ZONLIHZIO 454 -lueayjuejAyisw-N |AInqosi gysL
ajeozuaq(ouiwelAyis)-o [Ay3
8-12-9vv8e . ‘
- %6 elanios ewoze adeiB Ajniy cz'cel $92'60 SIEGRISIE TSN RS
O'N/UIS9 o7/ dw - 0l HAIN Iejem ur eignjos Apybis Aiap PIIOS YSIMO|[9A ZONGIH LD SLivy ajeiueayyuelfyle-N 1Ay L1
ajeozuaq(ouiwelfyiaw)-z 1Ayy3
ewoJe 1-98-C.LvSE < «
- %36 a(gnios ad} unepuew Aynig 226l 59.'60 Secziaqouliie-z-HUilN A3
O'N/UWIS9 .9¢ :dw - 0l HAIN Jejem ur ojgnjos Apybiys Aiap PIIOS YSIMO|[9A ZONEIHO0LD 9Ly ajejiueayyuelfyjaw-N 14433 9vs1L
gjeozuagoulwelfyew-g [Ays|\ ‘eyeozuaq
a|qnjos JAyraw oulwelAyd\-g ‘BiejiueIyIue [Aylewiq
S| euio:e -3deld 91658 ajeozuagoule-g-jAuyow-N Kyon
ceVLvelLL %86 ul 8|qn|oS ‘|0439AI6 U1 B|gNjos  82UBISBIONY YSIN|] 61'991 18,60 i
/w9 €8G'1-14G') 0l HAIN Apubys ‘ejem ur ejgnjosu]  ypm pinblj mojieA ojled  ZO N LLH 69 8112 ajejiueayjuelfyjaw-N 1Ayl N SHGL
oje|luelyjue
[AyydeN-z ‘eyeozuaqouiwe-o [AyydeN-g
BwoJe [eio} plIA €-89-6¥¥€9 sreozusqouILE-Z [f-z-udeN
80¢°1-00€'} %86 a|anjog pinbi| painojon 0€'€92 10860 :
N/UIS9 66G'1-1€5') 0 HAIN Jsjem ut ejgnjosu| mels ofed 0} ss81N0j0Y ZO N €LH £1D 1912 ajejiueayjue |AyydeN-e3aq 6L
aje|luBIyjUE [Ayleusyd ‘ejeozuagoule
auopapun adelb ‘josaN -0 [Ayleusyd-eleq ‘ajejiueiyjue [AylejAusyd-g
Ssew 8ieel ajeozuagoule-z [Aujkuayd-
- %86 a(qnios oulpishio Joque-mojek 6212 £21'60 JECZUSQOUNIE-Z [FieF U4 2
N/LG9 o0f :dw - - Hl Ieyem ul ajgnjosu aJed 0} ss3|IN0J02 ‘PasNd ZO N GLH §1O 6582 ajejiueayjue |Ayyajhuayd cpsi
pauinbai sjuawalinbai Aynelb uiw |loueyja ‘WIN slaquinu swifuoufs | swreu feajwiay
ejeq v403r layio ‘ds/xspul Y AV Kesse/is9pq ut Aypanjos  Aypanjos  anopo juuoy [edishyd  einuuog  SV9 /14 VNI aweN ON




-63 -

110 pseysnuwl jAing

Ewoe §e8C8s ajeuefooiyios! |Ain
856'0-256'0 %56 a(gnios ueaub Buneyu Buoss  0Z'GH 1012 JOUBROOILAOSI IAinG
O'N/UWS9 867'L-26Y'1 0l AN 19} Isjem ut ejgnjosu| pinbi| ysimoljo A SN6HGD z80v ajeuefooiyjosi |Aing L9G|
ajeuefoolyios! [Auadold
ewole -Z ‘apiwiuogeaolyy |A|1y ‘eyeuekooynsosi 1Aly
9|qn|os Buney quabund Aiap 1-90-2S sreuekooILnos! [y
020'L-€10°} %86 Jayie ur 8|gnjos pinb| G166 geoch T
N/UIS9 1S 172} 0 ol obGI-0SL  eremursgnjos Apubls - mojjoh sjed Jo ss8lN0jo) SN GH ¥O €02 ajeuefooiyjosi |1y 0951
8/0zex001pAYIp-G Z-Ayow ] -Gy g
8ianios auIj0zexo-g-e)ap-IALIsWNL-G'y'g
sjio BWOJE JNU ‘poOM ‘usaIb 8-96-¥69¢¢
abuels 9g sjozexoiyjowny)  C€6°0-L16°0 %¥6 poxIy JSow U ajgnjosuj ‘jookip uBlIs “Kisnw ‘npemod alell 680°€l m:__ON.Nx.O
‘obuely  L'N/WG9 08 SV LIyl - HAN /696  ous|fdoid ‘lefem ursjgnjog  pinbij Bueio MOIBA O N LLH 99 Gzse -g-eyap-lAyldwl1-Gv‘Z 6551
-o-ik b
800°4-200'} %56 a(anios Bwole Joaq pajjog £1°66 GZ0LIELL sujozexogpenay e
(]
O'N/WIS9 LEVL-LEYL - AN Nz Iojem ul ejgnjosu| pinbi ysimoioA ONBH SO siLel aujjozexo-¢-lAylawig-¥‘z 8551
|0zexozuaqjAyle|N-z ‘8|0zexozuagiAyB|N-g
- -Cb-IA -
SLLL60L '} %56 a(anios BWOe JuINg J5e0Y sieel 01266 SIOZEXO-02URAG AN
]
O'N/WIS9 08 b-v¥G') - AN o661 Iojem ul 9gnjosu| PINbI| YsmojjoA ON/H8D R a]ozexo-0zuag-§‘y-IAUIBIN-Z LSSL
sjozexolAylawip-G'y-1Ainqos|-g
916°0-016'0 %G6 a[anjog BWOLE Pa)seo] Juing zeesl 9jozexo
1
O'N/YS9 Lyv'L-6evL - AN L2 Jojem ur sjgnjosu| pINI| YSIMO|I9A ONGIH6D 6-16-1E192 -lAyrawip-g‘y-1finqosi-g 9551
elnios 0-0¢-€€885 a|0zexolAye-z-JAyBwIg-g*
08%'b-vLv'| %66 (BH ww $|10 Ul 3|gnjos EWOIEe pajseo. juing L1°5¢) 160°€l ! PHSTANOA-Sy
O'N/UIS9 09%'L-¥S¥'} - HAIN 260 o281 Apubls 1sjem ui sjgnjosul pinby| ssajnojo) ONLIHZLD 2198 ajozexojAyjowip-g‘p-|AY)3-Z GSS1
sjozexojypawip-z-IKku3-y
Aupo-p-IA -
£96°0-266°0 %56 a|gnjog BUIOJE PBJSeo] Juing L1se) 8-19-80708. ajozexolfyle-p-{Ayiewia-g'z
O'N/UAS9 Ly Ly L - NN o061} Joyem ur a|gnjosu| pInbi| ysimojjoA ONLIH .0 gLl ajozexojAyje-y-1Aylawiq-s‘z ¥SS1
ajozexojAylBWI]-G'y'g
£
96°0-956'0 %56 8|an|os BUIOJE 884 pajiog vLLLL 718-2990Z ajozexojfylawil |
O'N/UIG9 AR A - HAN Vel Jeyem uy ajgnjosuy pInbi| ysimolja A ONB6H 9D 69161 ajozexolAyjowi] £GG1
aplwezuaq(|AusydAxoqie)
-2)-N ‘epijiuezusgAxoqJed-,z
‘g plwelyiuelq ‘ploe sl0zusqoujwejfozueg-z
- %66 a(gnios ewose Ainy At 16665 pog oozusg(oueifozusg)-z
O'N/UIS9 €8 :dw - 0¢ SAREIREIN - Jejem ut eignjos Apybls PIIOS SHUM CON LIH VLD 8.0¥ pioe aljiuesyjuejfozuag-N ZSSi
pauinbai sjuawalinbai Aynelb uiw (9.) |loueyja ‘WIN slaquinu swifuoufs | swreu feajwiay
ejeq v403r Yo ‘dg /xapul 'y AV Kesse/jsa)q| d'd ut fuanjos | Aypignjog  anopo j uoj [ediskyd  e;nuuod SO/ 14/ YINIS aweN ON




-64 -

|eua-g-(3)-doud (|A-g-uelxojfyuad-¢)-¢

1-29-065881 frodanc
6V60-676°0 (1oW0S{ SUEN) %48 (B wuw a(anios Bwoe ANy ‘1ol £2'89) L9 feua-(suen)z-0p/xod3-g'y
O'N/WG9  Jawosi s :0G 8L 1-CLY') 0¢ I YN G9'0) .£8-08 Jajem ui 8|gnjog pinb| Jeaj ZO9LH LD 1680¥ [eua@dap-z-(3)-Axod3-G‘y 051
aj0zexo |Aypwip-G'y-jAdoid-g
R %56 8|qnjos BWOJE JUING P3)SEoY 0z'6¢) 72666865 ajozexojfdouid-z-Aylpwi-G'y
O'N/WIS9 065 :dw - - AN - 1syem ut ajgnios Apybils PIIOS YSIMO[IOA ONELHB8D ZLel ajozexojAdoid-z-|Aylawia-s‘'v 6951
a|ozelp-z'}-|Adoid-G 1o g-|Auaud-}
sjozelAdjAdo.d- -IAl -
BUWOJE PY00J ‘PajSeoy 0-€6-70559 _ _ (6 10 grihuayd-
180'1-8.0') %96 a|qnios pinby| 206} 6207k ajozeiid
N/LBG9 9V’ 1-8Zr') - AN -£61-28} Ieyem ur ajgnjosu Mmoj[ak 0y sSOUN00)  ZN ¥LH 21D 1zl -|Adoad-g 10 g-|Auayd-| 8951
sulpiuAd[p-v'glousipoipAyip-£ g-IAuleIN-Z
J11-19296 autpiwuAd(p-y*g)ouaiyiifurew-z-o1pAula-2'
- %86 8|an|os BWOJE pajseos Ajea|y TS vL0pl auipiwAd(p-y‘g)ousiyy
N/UIG9 79 :dw - - AN - Joyem ur sjgnjos Ayybiis Aiop plos SINSH LD geee -1Ayjow-z-o1pAyia-L‘s 9951
8|an|os 2-86-098.9 (i >
201°1-960'} %66 (B wuw SJey U1 8ignjog Bwose Ajeaw Juing g9l 0201 SuplidiusLrzReoy
N/LG9 105°1-108°) 0l AN 01) 6828  “ejemurajgnios Apublis pinbi| ssanojo) OINS8H L0 ¥59¢ auipiwuAdiAyiow-z-1A300v-1 G951
ajeuekoolyosi [fdoidojdedsswihyio|N-¢
ewose ajeuekoolyjost Adod (oA -
T — €-61-60 ) Iujos! Adoad(oryAure)-¢
S0L'1-660'L %86 algnios pinb| 9z Lyl 0£0°Z) ajeue/oolyjos|
N/WS9 996°1-095"} 0l HAN Riier4 Joyem ur sgnjosu| MoJ[ok 0} 8SOUN0j0)  ZS N 6H GO aiee IAdoadoiyyAylsiN-¢ ¥951
ajeueAoolyios|
|Ayrelhuayd-z ‘ereuehoolyiost [Ayleusyd
-1aq 419189 |Ayjeuayd ‘pioe ojueAoolyios|
9|qn|os ewole ¢-60-25¢C y h
1601180} %66 oupdoy pue ujeoeyy  DUNEIMIUSBIBBUONS 4769 8612} SIEUBAo0LROST HtheUsYd
O'N/UIG9 0651985} 0l SIN M1 YAN -071-6€L U1 |gn|og 1ajem Ul sjgnjosu] pinbij ssepnojo) AeaN S N 6H 60 vL0Y ajeueloolyjosi |Ayjauayd €951
lo psejsnw [Azuag
ewoJse £ £
JrAN AN %L6 a(anios Buenauad Buong 16l 981229 SieuBRoolgjost fzueg
O'N/UIS9 909'1-0090 0 AN oEVC Iajem ul 9jgnjosu| pinbi ysimolioh sled SN LH 80 20121 ajeuefoolyjosi |Azuag z9si
pauinbai sjuawalinbai Aynelb uiw (9.) |loueyja ‘WIN slaquinu swifuoufs | swreu feajwiay

eleq v403r |yo ‘ds/xspul Y AV Kesse/is9pq 'd'd ut Ayanios / Aypianjos  anopo / wuoy eashyd gjnuwioj  SY9/1d/ VN34 sweN ON




BLOJE [eIO}}

ajepiof|Bihusydifyraw-d-jAysw A3

a|qnjos Apubis “‘Aunyy dsap pin 8-16-L9¢v.L )
a)eoueing(jAusydjAiypsw-y)-g-Axode-¢‘z |Al
(,02) 280°1-180} %96 sllo ‘Jayje pinbi| snoosia painojoy  £2°02¢ 0v0'9l reoueing(uadiiipouty)-¢ i3
N/LS9 625°1-€25') 02 HAN .GZL-€ZL  UI|gN|og 1ajem uf Bignjosu] mes ajed Jo $SBpN0jo) €0 9LH €10 161 ajep1oA|B61Ajo3-d-|Aysaw |Ay13 8251
apAyaple
8|an|os Ausgmens jo onysabbns oco fusgmeng ‘siepiofiBikuayd-g-iipow-¢ 1Any3
S|i0 paxy ewoe Ayny Buong oL ajeougngjhuayd-g-jAyrew-g-Axoda-¢'z |
960°1-980"} %86 ‘|09K|6 susjAdoud ul sjgnjos pinb| v¢'90¢ Glo9L 1eOUBNGILBHCELpoU-E e
us9 16105} 02 dl oGLZ-2LZ  10489AI6 ‘Jeyem i ajanjosu|  mojjeA ofed 0} $SBUN0I0D €0 YLH 21O 4 ajep1ok|6lAuaydifyiaw 1Ay L2651
ajeuoidoidifuayd-ejaq
Auiagmens jo anysebbns 6 -Axoda-ejag‘eydie (A1 ‘eepioAiBihuayd Ayyg
a|qnjos ewoue Ayniy Buoss 1-6€-1¢l )
ajeuoldosdAxode-¢‘z-/Ausyd-¢ |A
GZL'L-02L’) %86 (BH s|lo ‘Jaye pinbi| mojjak lee6l 81091 ool eriiece g
us9 125 1-915°) 02 Al ww G'0) ,96 Ul 8|gn|og ‘1ajem uf signjosu] ofed o} ssepnojo) Jesly €0 ZLH 11O 74 ajep1oA|BlAuayd-¢ 1Ay13 9251
apixoda ausjjiydofie) ‘apixo ausjjfydokie)
9-06-6E1L1 aueaspop[(°z glojokolg
. - %36 elqnios ewose Ayny jeamg 98022 £r09) sualhpourg-hyauin-z) 7 r-Axoda gy
© N/LG9 b9 :dw - - S ¥AIN - Ieyem ur ajgnjosu PIOS SSBIN0J0D O¥¢H GO 807 apixo aud||Aydohied-elaq 5G|
auojoJipunjoy-(+) ‘suoidd-(S})
ewo.e €-66-81G€ SU0-g-0e-{g}-puelL-d-xads-z
- %86 elqnios fyuiw snosoequey 22991 PrO9) CLe-gi-u 3Tl
N/UIS9 G2 :dw - 0 SIN YN - Jajem uj 8|gnjog PII0S $88|IN0j0D 20 ¥IH 6D 54 apixo auoudpsadid ¥/G1
auolp
-p* | -auexayojofohxoda-¢ z-lAyiBLI ] -G'G'e
Bwose o11-b828¢ "y ss_wj_@._mwuo_%
- %S6 8|qnjos snoinoydue joamg 61°89) 1509} 7 L1AUIBWIL-9'9'¢-AX003-E ¢
O'N/UIG9 oG} du - - AN - Jeyem ur ajgnjosu PIOS SSBIN0J0D €0 2LH 60 6017 auoioydoxoAxod3 ¢/G1
9pIX0 SUOAIBD-SIO
§6r€8es) 8U0-Z-Us-g-yjusw-d-Axod3-9*
£60°1-L20'} %56 (B4 a(anios ewole foids 0amg 2299} 2009} cues 395
1
N/UIS9 18717181 0 SIN YN wu 6) .50l Jsjem ut ejgnjosu| pinby| ssa}nojo) ZOVIHO0LO ¥80¥ 9pIX0-9'G-2aUoAIRD-SID Z/G|
8U0-z-usng-¢-(|Axayojohohxode-g* | -|Ayyeun |
-9'9'7)- ‘eu0-g-using-g-(|Axayojfojiurowuny
-9'9'Z-0pIXO-Z' | )- ‘apix0da-9°G suouo|-ejeq
rriei9eee -¢-Inq(jAxayoaAojAylewil-9‘9* .>xo% :w ._N.wo
- %56 sianios Bwole AUeqjeoMs  0£'902 02120 EMGIDCHORRIURLIF9 9 e XOCT T L1y
O'N/UIS9 87 :dw - - SIN YN - Jsjem ur ejgnjosuy| PII0S $88|In0j0D ZO0ZHELD 34 apixoda auouol-ejaq L.G1L
pauinbai sjuawalinbai Aynelb uiw (9.) |loueyja ‘WIN slaquinu swifuoufs | swreu feajwiay
ejeg v493r Yo ‘dg /xepurpy AV Kesse[3saq 'd'g ut Aypgnios / Aypignjog  anopo juuoy [edishud  einwiog  Sv9/ 14/ YN aweN ON




- 66 -

auBXayoUILY-|

ewole Aysi4 9L SULEIAxE
191°0-192°0 %56 8|qnjos pinbij 61101 9011 WIEPXeH
O'N/UIS9 L2y L-SLYL - S 08} Jajem uj 8|gnjog MojoA 0} ss8N0J0D NGIH 9D (3744 aulwe|AxaH 88G1
aujwelfinglAyleN-¢ ‘auiwelhgqie)
eluoJe [edeluowwy c8-/0 1Aingos| ‘eulwe}Awy-os! ‘ouejuadouluy-0si-|
s|gnjos pinbi| L5810} aulwelAnglAye|y-
€6L°0-LvL0 %86 $]10 ‘ULIBA|6 ‘|09A|6 3(lgow painojo)-meljs 91'/8 100} WEAINGRUEN-E
N/UIS9 LY L-S0') - HAIN 1666 ousjfdoid ‘uejem ursjgnjos  efed AseA Jo sSBUN0OIOY N ELH GO 612¢ aujwejfQyuados] 28G|
auiwejfdoidifyy3-z ‘uiwefing
1K=z ‘eueingiiuaw-z-oulwy-|
ewole Aysi4 }-G1-96 SUELANGALION-Z
611°0-22L°0 %56 8|qnjos pinbij 9118 020°L1 i
O'N/UIG9 ST I-LIY) - SW 96 Jajem ul ajqnjog ysimojjof 0} ss8lN0j0) N €LH GO ey aujwelA3nqlAylaN-Z 9851
auIWeoNsIoN ‘aulwelAwy ‘auejuadoulwy-|
ewole Aysi4 1-8G-0L) oUEYUo
66.°0-052°0 %56 8|qnjos pinbij 91'/8 12011 1eiiued
O'N/UIS9 vy 8Lyl - S €0} Jajem uj 8|gnjog MojjoA 0} ss81N0J0D N€LH SO 444 aulwe|fuad G851
aulwe |Aing-g ‘aueinqouily-z
ewoJe ejuowwe Aysi4 9-¥8-¢56¢€1 sunelfdosdyiuon- |
12L0-6LL0 %56 8|qnjos pinbij vIEL S00°LL i
O'N/UIS9 €6¢'1-/8¢') - S o£9 Jajem uj 8|gnjog MojjoA 0} ss81HN0J0D N LIH¥D ovey aulwe|A}ng-09s $8GL
610 auedoud)Aypw-z-ouiy-|
ewole Aseayd Aysi4 -18-8L
: AdosdiAurop-
LEL0LEL0 %56 a(anios pinbij pLeL 200} sueidordidion-e
O'N/UIS9 16€1-16€'} - SI -89 Jajem uj 8|gnjog MojjoA 0} ss81N0J0D N LIH¥D 6Ty aulwelfinqosj £ggL
auiwelAing-N ‘suepngoully-|
BWOJe [BORIUOWIWY 6-€,-60) sule/ing
0¥L'0-¢€L'0 %66 |anjos Buipuels uo mojjoA o) vLEL €00'bL ‘
N/UIS9 Y0¥ 1-86€°} - HAIN 8. Jajem uj 8|gnjog spus} ‘pinbi| ssepnojod N LIH 0 0g1e aulwelfing zggL
auiwelfdoid-z
‘auiwelAysjAyaN-| ‘BueyslAyleW-Z-oully-|
ewole ejuowwe Aysi4 0-1€-6L suedoidouy-z
£69'0-89°0 %56 8|qnjos pinbij L1'6S 8L0°LL i
O'N/UIS9 €1€'1-19¢') - S o7 Jajem uj 8|gnjog MojoA 0} ss81UN0J0D N 6H €0 8Ty aujwelAdoidos] LgGL
euwole aujwejkdoidouoyy ‘suedoidouy-|
BlUOWWE 3A|SSa1BBY 8-01-L01 suneifdoig
02,0710 %56 8|gnjos pinbij L1'6S Y00°LL i
O'N/UIS9 06¢°1-78€'} - S 14 Jajem uj 8|gnjog MojjoA 0} ss81UN0J0D N6H €D 182 aujwelAdoud 0851
aueyjsoulwy-|
Ly06L aulwe|k
(,01) 98902890 %36 a(gnios ewole sy BLOWLY 80P SLOL WeRka
O'N/UWIS9 obg-idw - - S oLl Jajem uj 8|gnjog sef mojjak 0} ss8lN0j0) N /H 20 9y auiwelAylg 6261
pauinbai sjuawalinbai Aynelb uiw (9.) |loueyja ‘WIN slaquinu swifuoufs | swreu feajwiay
ejeq v40ar layi0 ‘dg[xepuiyey AV Aesse/jsa)q| d'd ut fuanjos | Aypignjog  anopo j uoj [ediskyd  e;nuuod SO/ 14/ YINIS aweN ON




ewiose ayIl-qJeH ‘Aes|y

aplweuslpeuou-(z9‘3e) |Adosdojphn-N

-67 -

%56 a|anjos pijos 62'€6) 2-55-15809 ) aplweusipeuou
NG9 LLe-e¢ dw - HYAN - 18)eMm Ul 3jgnjos ABuueds  Bunjow moj mojiek sled O N 6LH ZLD 1807 -9-(Z)‘z-(3) 1Adoadoja2hD-N 26S1
apleusipeuou-(z9'az) Ku3-N
ewole £oids Aesp\
%96 (61 wiw a[anjog pInbij SNo9siA 8e'18l €-95-715809 dplweusipeuou
]
O'N/WS9 o€ SWHIYAN  90) .0z}  Jelemusgnjos AlBulieds  mojjof oy mojjeA sled O N BIH 11D ey -9-(2)'z-(3) 1AW3-N 9651
wejoejoide)-g ‘apiweuoidosd [Adosdosiip
|Auiap ‘epiweueingjhdoidosi-z-iAyduwn - z‘N
d|anjos aplweueingiAyidwi-¢'zN -/Adoidos)-
S P19GLLLS p! INQIAUY >~ €C z>_ I-¢
%66 pue Jase |ApaIp Ul ajgnjog  Bwole Al oo 8z'LLL €50°91 SplwelAIngjAylawL}
O'N/S9 o79-96 :dw 0l AN - 'Sk} pue Jajem Ul sjgnjosu]  pijos sulllessho SUM O N LZH 01O 08¢ -¢‘Z'N-1Adoidos|-Z G651
8U0-z-UIdeze-Hgz-01pAyexan
‘wejoejoide) ‘euouejdayojohoezy-g
Z-09-60} »
%56 a(anios ewor foids ‘suwy  9)ELL 2509} WEICIPXOH- |
O'NIWSY o0/ 1dw - AN - lojem ur ajgnjos PIIOS USIMOJIOA ONLIH9D Gezy wejoejexsH-9‘} Y651
aplweifing
S aplweln
%56 a(anjos BwosR NN 218 6709} puefing
O'N/WS9 oGl dw - AN - Jojem ul 9jgnjog PIOS USIMO][9A ONG6H ¥ oszy aplwesfing ¢651
[oueyeAylow-|
-Ax01pAH-g ‘Joueyisoulwe-Z-JAyB-| [Joyode
|Adodosiouiwy-eydie ‘auiwe jouedoidos)
ewioie Aysig jouedoud-z-ouiwy-|
%G6 8jgniog pinby| €1s. 9969, .
O'N/S9 0l AN 09} Iojem ui ajgnjos MmojlaA Jurey 0} ssenojo) O N 6H €0 G96€ Jouedoud-z-oulwy-| L6S|
auiwesf | ‘jousyd(jAyyeouly
-)-d ‘jousyd(|Ayeouiy-z)-y
auiwelAyia(jAuaydAxoipAH-1)-
ewole Ajeaw Joamg ¢L9lS ipa(huey PR
%56 8jgnjog pijos 8L L€l 20041 sulwe
I*N/UIS9 .69} :dw - SN - 13JBM Ul 3|gN|OS MOJj9A 0} SSBUN0IO)  O'N LLH 89 Sizy -1Ay3a(1AuaydAxoipAH-¥)-Z 0651
aueyiajhusyd-z-ouluy-|
‘auszuaqgifyieoulwy-g ‘aulwelfyisiAusyd-elaq
ewole Aysi4 0-¥0-¥9 suwelfUousLg
%G6 |anjos pinbi| mojjek Apybiis 8l'Icl 900} )
N/UWS9 - dAN 2961161 Jayye ‘uejem ul sjgnjog ‘aled 0} s$81N0j0) N1IH8D 0cee m:_F_m;:«m:O:n_ 68S1
sjuawaiinbal ulw (9.) Joueyje ‘WIN siaquinu swifuoufs | swreu feajwiay
v403r layio ‘Nv  fesse/isayq d'g ut Aypanjos  Aypanjos  anopo juuoy [edishyd  einuuog  SV9 /14 VNI aweN ON




- 68 -

[opuaoA|biy

auouedoud- | -(|A-G-||01Ad-Hz-0pAUIP-'E)-1

lo 8|qejeban Kd-L-1Auoidol -
uruopnjos 9, ese  S860-6L60 %56 (B wuw a(qniog Bwole Ausiy 11sel L18-19¥EE) SUloUiC|-HAiodold2
O'N/WS9  papinoid st leLsieN] 26t L-9vY'L - SIN Yl HAIN 1) ,06-68  uneOeEl)} ‘Buelday Ul 8|gn|og pinbi| ysimoljo A ONLIHZ.D £90¥ aujjosifdjfuoidoid-z G091
ewose Aysl4 9-6¢-£8566
_ fd-}-1A)20y-
- %86 a(nios pIos P 08071 SulouAcIAReov
O'N/US9 .61 dw - - SN - Jajem ul 8|qnjos Mo||oA 0} SS8IN0J0D ONB6H9D 6vzy 0:__0.:>Q| F|_>__.00<|N 091
ajoAd-Hz-01pAyiq
-4'¢ ‘auljoukdos) ‘auljouhd-(Hz)-0ipAuIa-v's
dnopo auljolAd-]
GG8'0-678°0 %66 9|gnjos [eaejuowue jusbund 0169 z18-42LS _
O'N/UIS9 oY L-0b'L 0l HAN 68-18 Jjem uf 8|gnjog pinbi| ssapnojo) N ZH 70 868 auljosifd-1 €091
apiweuons (jAujusw-g)-N Kuyowia-N'N
ewoJe Ajuiw |00
616'0-596'0 %56 a|qnjos pinby| NV AATS 1-80-LLPYS aplweuldons
[
O'N/UIS9 085'1-225'} 0¢ HAN Yl .08¢ Jejem ur ejgnjos Apybls  ebuelo oy mojiak 1ea|d  zO gN OEH 910 Lezy 1Ayausw [Ayowig-N‘N-(-/+) 209l
9pIWEX0gJed sueyuaw
|Au)3 ‘apiwexoqJeo-g-aueyuat-d-|Aui3-N
oplwexoq.ed
auexayojohojAyjew-g-|Adoidosi-z-|Aui3-
108440 Buijood 0-6-1116¢ HopRorteurSH FeRUEN
- %86 algnios a1l joupuaw JuBIS se'lie €109l aplwexoqJedauexayo]dhd
N/UIS9 0£6716 :dw - - HAIN - Jejem ur ejgnjosu| PIIOS SHUM ONGZHELD gGve -l1Ayjow-g-|Adoidosi-g |Ayi3-N 1091
aulpuadidifoladig
dedded aulpuadid(jAusipeiuad
9|qn|os JO JUBDSIUIWAI BUIOLY ¢C9 6 -'z-ox0- -{{Auouyd >xo_u%_.o_ b.:mﬁ.tmh&é
- %L6 S|I0 ‘Jayid Ul 8|qnjos sjejshio ¥€'68¢ €007l ’
N/UIG9 .0€1-82} dw - - HAIN - “1ojem ui a(gnjos Apybiis AioA sjym ssapnojod AlleniA €0 N 6LH L1 6062 aupiadid 0091
apiweAjjiuea
|AoueuoN-N ‘epiwelAjjiuen [Auobiejad
‘apiweueuou (|Azuaghxoypow-g-AxoIpAH-)-N
aplwejAzuagAxoyiaw-g-AxoIpAy-1 |AouBUON-
O bhhE piwejkzusghxoypow-g-AxoIpAy-p | N-N
- %96 a|qn|os $581IN0PO L'E62 900°9) apiwejAzuagAxoyjow
N/UIG9 82h-vz) dw - 0l HAIN - Jejem ur ojgnjos Apyblis  sfejsAio Jo Jepmod sHUM €O N LZH L1D 1812 -g-AxoipAy-y |AoueuoN 6651
auLo}l|jad ‘uuiojjiad
‘opiweusIpessp-yz-(ikdoidifuteiN-z)-N-(3'3)
aplweusipeuou-(z9‘3z)-(AdosdifuieiN-g)-N
ewole adA-qlay Aoidg
- %56 ajanjos pIjos MojjeA 9e'€ze 1-25-9¢881 oplweusipedap
(] ]
O'N/UWIS9 206-28 ‘dw - 0G SAREIREINN - Isjem ut ejgnjosu| 0} BJYM~0 $SOUN0I0D O N GZH ¥10 shly -¥2-(3°3) 1fingos|-N 8651
pauinbai sjuawalinbai Aynelb uiw (9.) |loueyja ‘WIN slaquinu swifuoufs | swreu feajwiay
ejeq v403r layio ‘dg /xapul 'y AV Kesse/jsa)q| d'd ut fuanjos | Aypignjog  anopo j uoj [ediskyd  e;nuuod SO/ 14/ YINIS aweN ON




ajeIpAyip apixo-N sulwelAyiew |

SSeHNOPO LeLsly apIxo sulwelAyswi |
- %56 9|gnjos ploS L1GL S20'LL M _
O'N/UIS9 £ [dw - - S - Jejem uf ejgnjog mojjek 0} sseUnoe) O N6H €D Svey apixo suiwelAyjowi] 191
aujwelAyialAuayd--eydie - Ayawia-N‘N
-() rounweifzusqihuew | -feydie]-N'N-(y)
ewole Aysl) Joems 6-10-cvE6) SUEAURUBUAIBWIGN'N
706'0-868°0 %56 9|gnjos pinbij vZ6vl PLOLL _ k
o ete} 905°1-005'} - S €81 Jajem Ui 8|qnjog mojjoh 0} s88UN0J0Y N GLH 01D 8Ty aulwejAyjauaydjAyowig-N‘N €191
aujwefdoid-u-11] ‘auiwelfdoid-u-ipjidoid
2-69-201
0904520 %36 slgnios Bwose Aysy p 1Zsph 9201 duwelfdoidu
O'N/UIS9 LWLyl - S 2961 Jajem uj 8|qnjog pinbyj Aysy 0} ssepnojo) N LzH 69 1Ty aujwelAdoidui] Z191
ewole Aysi4 8-vy-lch suwelfuon
08207220 %56 9|qnjos pinbi 61101 €011 ; i
O'N/UIG9 L0v'1-G6E') - S .88 Jajem ui 8|gnjog ysimojjek 0} ssalN0jo) N GLH 99 vy aujwelAyjaul L19L
, UOIJBLJUSOUOD MO €-09-GL sunelAuoLL
2 (o¥) 619°0-299°0 %86 8|qnjos je Jnopo Ayslj jusbung 116G 60011 : _
' N/UIS9 - - HAIN o€ Jayje ‘Usjem ui a|gnjog sef ssa]in0jo) N6H €D (5243 aujwelAyjawiil 0191
aujwiuajing
‘auejuadojofoezy ‘sulwesusiAyiewens |
ewoJe 1-GL-€Cl
£58'0-L8°0 %56 a(gnios adf-suwe Bujessued  zl'1. p90P} dloufdoiphyess
N/UIS9 oY L-0v' ) - ol HAIN 68-18 Sje} Jojem Ul 8|gnjog pinby| ssajnojo) N 6H ¥ £25¢ aulpijoLfd 6091
aulj0dadid-z
ewole ay|-laddad 1-G0-60} supusdIdON-Z
#¥8'0-8€8°0 %56 8|qnjos pinbi 81'66 eeLyl R
O'N/UIS9 Cladand! - S 8L Jajem uj 8|gnjog MojjoA 0} ss81UN0J0D N€LH 9D vy auipuadidiAylaN-Z 8091
usjAyowejusd
ewoue Bujessneu ‘auezexaH ‘suipLAdoipAyexeH
‘Aysiy ‘|eoeIuOWILY 7-68-01) supuiadig
298'0-858°0 %86 8|qnjos pinbi Gl's8 010wk R
N/UIG9 ¥§1'L-06') - ol 290} Jayje ‘usjem urajgnjog  mojjak ajed 0} ssepnojod N LLH GO 8067 aulpuadid 2091
aujwelfjuadosiauspifjuados|
-N ‘euiwejAweosi-auspljAWeos|-N
aphi -1 - -¢- -¢)-
.8_9% n.ués_\,_ S, &16-BVvGE aulwelfing-|-iAupew-¢-(ausplfingifyei-¢)-N
-¢ ‘aulwefusdosg  ¥22°0-89L°0 %¢E6 unaoewy ‘sueday ewo.e Aysi4 62551 LI0LL aujwejfQjuadosi
O'N/UWIS9 08 LA A4l - SUREIREIN o87L-GFl  UIS|AN|OS ajeMm Ul B|gnjosul pinbi| ss8lN0joD Uesl) N LZH 04D 066¢ auapilfyuados| 9091
pauinbai sjuawalinbai Aynelb uiw (9.) |loueyja ‘WIN slaquinu swifuoufs | swreu feajwiay
ejeq v40ar layi0 ‘dg[xepuiyey AV Aesse/jsa)q| d'd ut fuanjos | Aypignjog  anopo j uoj [ediskyd  e;nuuod SO/ 14/ YINIS aweN ON




-70 -

apupAyexay suizelkd ‘suiwelpausjAylelq
‘auexayohoezeig-y'| ‘euizelkdoipAyexsH
a)se} Ajjes 0-68-041 suzessdig
- %56 8|gnjos pljos 7198 Wiyl ’ ’
O'N/UIS9 -601 :dw - - SW - Iejem ul 9jgnjos Mmojjok 0} ssanojo  ZN OLH ¥ 052y auizesadid G191
pauinbai sjuawalinbai Aynelb uiw (9.) |loueyja ‘WIN slaquinu swifuoufs | swreu feajwiay
ejeq v403r Byo ‘dg[xepuiyey AV Aesse/jsa)q| ‘d'd ut Aypgnios / Anjignjos  anopo | wioy [eaisAud ejnuio4 SVJ /14 /VIN34 aweN ON




Spectra of certain flavouring agents

1479 Sodium 2-oxo0-3-phenylpropionate

s ’
1480 Maltol
] x -

& i
1481 Ethyl maltol
= ] I e
1482 Maltyl isobutyrate

Maltol |
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1483  2-Methyl-3-(1-oxopropoxy)-4H-pyran-4-one (IR)

H .
I o oy e

1484 2-Butyl-5- or 6-keto-1,4-dioxane

1485 2-Amyl-5 or 6-keto-1,4-dioxane

B e bt i
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1486 2-Hexyl-5 or 6-keto-1,4-dioxane
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1487 2-Methylfuran (IR)




1487 2-Methylfuran (NMR)
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1489 2-Ethylfuran
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1494 3-Methyl-2-(3-methylbut-2-enyl)-furan
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1504 2-Acetyl-5-methylfuran (IR) 1508 (2-Furyl)-2-propanone
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513 Ethyl 3-(2-furyl)propanoate
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517 Phenethyl 2-furoate
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1518 Propyl 2-furanacrylate
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1519  2,5-Dimethyl-3-oxo0-(2H)-fur-4-yl butyrate
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1521 Ethyl furfuryl ether
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1522 Difurfuryl ether
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1523 2,5-Dimethyl-3-furanthiol acetate (MS)
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1524 ”Eurfuryl 2-methyl-3-furyl disulfide (NMR)
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1530 Eugenyl formate
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1535 Ethyl anthranilate

Ethwyl nthranilate
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1539 Citronellyl anthranilate
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1542 beta-Terpinyl anthranilate 1546 Ethyl N-methylanthranilate (continued)

1543 Phenylethyl anthranilate
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1548 Isobutyl N-methylanthranilate 1550 Methyl N-acetylanthranilate
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1552 N-Benzoylanthranilic acid (NMR) 1557 2-Methyl-4,5-benzo-oxazole
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1562 Benzyl isothiocyanate
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1563 Phenethyl isothiocyanate (MS)
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4,5-Epoxy-(E)-2-decenal (IR)
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1577 Ethyl methylphenylglycidate
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1582 Butylamine 1587 Isopentylamine
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1593 Butyramide
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1596 N-Ethyl (E)-2,(Z)-6-nonadienamide (IR)
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1596 N-Ethyl (E)-2,(Z)-6-nonadienamide (MS)
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1598 N-Isobutyl (E,E)-2,4-decadienamide (MS)
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1599 Nonanoyl 4-hydroxy-3-methoxybenzylamide
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1602 (+/-)-N,N-Dimethyl menthyl succinamide (NMR)
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1605 2-Propionylpyrroline (IR) 1608 2-Methylpiperidine
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1606 Isopentylidene isopentylamine (IR) 1609 Pyrrolidine (NMR)
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1612 Tripropylamine 1615 Piperazine
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Index to Section C: Specifications of certain flavouring agents

Name

o-Acetamidobenzoic acid methyl ester
2-Acetyl-3,5-dimethylfuran
3-Acetyl-2,5-dimethylfuran
Acetyl eugenol

2-Acetylfuran

Acetylfuran
2-Acetyl-5-methylfuran
4-Acetyl-2-methylpyrimidine
2-Acetyl-1-pyrroline
Allylguaiacol

Allyl isosulfocyanate

Allyl isothiocyanate
2-Allyl-6-methoxyphenol
4-Allyl-2-methoxyphenol
4-Allyl-2-methoxyphenyl acetate
4-Allyl-2-methoxyphenyl benzoate
4-Allyl-2-methoxyphenyl formate
4-Allyl-2-methoxyphenyl isovalerate
4-Allyl-2-methoxyphenyl 3-methylbutanoate
4-Allylphenol

Allyl thiocarbonimide
1-Aminobutane

2-Aminobutane

1-Aminoethane
2-Aminoethylbenzene
4-(2-Aminoethyl)phenol
p-(2-Aminoethyl)phenol
1-Aminohexane
alpha-Aminoisopropyl alcohol
0-Amino methyl benzoate
1-Amino-2-methylbutane
1-Amino-2-methylethane
1-Amino-2-methylpropane
1-Aminopentane
l-iso-Aminopentane
1-Amino-2-phenylethane
1-Aminopropane
2-Aminopropane
1-Amino-2-propanol

Amylamine

iso-Amylamine

2-Amylfuran

2-Amyl-5 or 6-keto-1,4-dioxane
2-Azacycloheptanone
Azacyclopentane
2-(Benzoylamino)benzoic acid
2-Benzoylaminobenzoic acid
N-Benzoylanthranilic acid
Benzoyl eugenol

Benzyl isothiocyanate

Benzyl mustard oil

Butanoic acid, 3-methyl-2-oxo-, sodium salt
Butylamide

2-Butyl amine

Butylamine

N-Butylamine

sec-Butylamine

Butyl 2-aminobenzoate

Butyl o-aminobenzoate

Butyl anthranilate

n-Butyl anthranilate

5(or 6)-Butyl-1,4-dioxan-2-one
Butylenimine

2-Butylfuran

Butyl 2-furyl ketone

Butyl isothiocyanate

2-Butyl-5 or 6-keto-1,4-dioxane
2-Butyl-5- or 6-keto-1,4-dioxane
Butyl mustard oil

Butyramide
4-Butyroxy-2,5-dimethyl-3(2H)-furanone
2-Butyrylfuran

6-Caprolactam
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Name

Caprolactam
N-(2-Carboxyphenyl)benzamide
cis-Carvone oxide

cis-Carvone-5,6-oxide

Caryophyllene epoxide
beta-Caryophyllene oxide

Caryophyllene oxide

Chavicol

Citronellyl anthranilate

Cyclohexyl 2-aminobenzoate

Cyclohexyl anthranilate

N-Cyclopropyl (2E,6Z)-nonadienamide
N-Cyclopropyl (E)-2,(Z)-6-nonadienamide
2-Decylfuran

Dianthramid B

1,4-Diazacyclohexane

Diethylenediamine

Difurfuryl ether

2,4-Difurfurylfuran
3,4-Dihydro-(2H)-pyrroline
5,7-Dihydro-2-methylthieno(3,4-d)pyrimidine
1-(3,4-dihydro-2H-pyroll-5-yl)-1-propanone
3,4-Dihydro-2H-pyrrole
2,5-Dimethyl-3-acetylfuran

Dimethyl anthranilate
2,3-Dimethylbenzofuran
2,5-Dimethyl-4-ethyloxazole
4,5-Dimethyl-2-ethyloxazole
2,5-Dimethylfuran
2,5-Dimethyl-3-furanthiol acetate
S-(2,5-Dimethyl-3-furyl) ethanethioate
3,5-Dimethyl-2-furyl methyl ketone
N,N-Dimethyl N'-(3-menthyl) succinamide
3,7-Dimethyl-1,6-octadien-3-yl anthranilate
3,7-Dimethyloct-6-enyl 2-aminobenzoate
2,4-Dimethyl-3-oxazoline
2,5-Dimethyl-3-oxo-(2H)-fur-4-yl butyrate
N,N-Dimethylphenethylamine
4,5-Dimethyl-2-propyloxazole
2,5-Dimethyl-3-thioacetoxyfuran
1,5-Dimethyl-1-vinylhex-4-enyl 2-
aminobenzoate

4,5-Epoxy-(E)-2-decenal
4,5-Epoxydec-2(trans)-enal
1,2-Epoxy-p-menth-4(8)-en-3-one
5,6-Epoxy-p-menth-8-en-2-one
Epoxyoxophorone
2,3-Epoxy-2,6,6-trimethyl-1,4-
cyclohexanedione
4-(1,2-Epoxy-2,6,6-trimethylcyclohexyl)but-3-
en-2-one
4,5-Epoxy-4,12,12-trimethyl-8-methylene-
bicyclo[8.2.0]dodecane

Ethoxy carbonyl furfurylthiol

Ethylamine

Ethyl 2-aminobenzoate

Ethyl o-aminobenzoate

Ethyl anthranilate
2-Ethyl-4,5-dimethyloxazole
4-Ethyl-2,5-dimethyloxazole

Ethyl 2,3-epoxy-3-(4-methylphenyl)butanoate
Ethyl 2,3-epoxy-3-methyl-3-phenylbutanoate
Ethyl alpha,beta-epoxy-beta-
phenylpropionate

Ethyl N-ethyl-2-aminobenzoate

Ethyl o-(ethylamino)benzoate

Ethyl N-ethylanthranilate

2-Ethylfuran

Ethyl 2-furanpropionate

O-Ethyl S-(2-furanylmethyl)thiocarbonate
O-Ethyl S-(furan-2-ylmethyl) thiocarbonate
Ethyl furfurylacetate

Ethyl furfuryl ether
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Name

2-Ethyl-3(2-furyl)acrolein

O-Ethyl S-(2-furylmethyl)thiocarbonate
Ethyl 3-(2-furyl)propanoate
2-Ethyl-3(2-furyl)-2-propenal

Ethyl 3(2-furyl)propionate

Ethyl furylpropionate
2-Ethyl-3-hydroxy-4H-pyran-4-one
2-Ethyl-3-hydroxy-4-pyrone

N-Ethyl 2-isopropyl-5-
methylcyclohexanecarboxamide
N-Ethyl-2-isopropyl-5-methylcyclohexane
carboxamide

Ethyl maltol

Ethyl menthane carboxamide
N-Ethyl-p-menthane-3-carboxamide
Ethyl 2-(methylamino)benzoate
Ethyl N-methyl-2-aminobenzoate
Ethyl N-methylanthranilate

Ethyl methyl-p-methylphenylglycidate
Ethyl 3-methyl-3-phenylglycidate
Ethyl methylphenylglycidate

Ethyl methyl-p-tolylglycidate
N-Ethyl (2E,6Z)-nonadienamide
N-Ethyl (E)-2,(Z)-6-nonadienamide
2-Ethyloxole

Ethyl 3-phenyl-2,3-epoxypropionate
Ethyl 3-phenylglycidate

Ethyl phenylglycidate
2-Ethylpropylamine
2-Ethylpyromeconic acid

Eugenol formate

o-Eugenol

Eugenol

Eugenol acetate

Eugenol benzoate

Eugenyl acetate

Eugenyl benzoate

Eugenyl formate

Eugenyl isovalerate
2-Furanacrolein
3-[2-Furanylmethyl)dithio]-2-methylfuran
1-(2-Furanyl)-1-pentanone

Furfural acetone

Furfurylacetone
3-(Furfuryldithio)-2-ethylfuran
Furfuryl ether

Furfuryl ethyl ether
Furfurylidene-2-butanal
2-Furfurylidenebutyraldehyde
2-Furfurylidenephenylacetaldehyde
Furfurylidene-2-propanal

Furfuryl methyl ether

Furfuryl 2-methyl-3-furyl disulfide
Furfuryl methyl ketone

Furyl acetone

3-(2-Furyl)acrolein

Furylacrolein
3-(2-Furylyacrylaldehyde
1-(2-Furyl)-1-butanone
1-(2-Furyl)-3-butanone
1-(2-Furyl)butan-3-one
4-(2-Furyl)-2-butanone
4-(2-Furyl)-3-buten-2-one
4-(2-Furyl)but-3-en-2-one
3(2-Furyl)-2-ethylacrolein
Furylidene acetone
2-Furyl methyl ketone
3-(2-Furyl)-2-methylprop-2-enal
2-Furyl pentyl ketone
3-(2-Furyl)-2-phenylprop-2-enal
1-(2-Furyl)-propan-2-one
3-(2-Furyl)-2-propenal
3-(2-Furyl)prop-2-enal



Name

2-Furyl propyl ketone

Furyl n-propyl ketone
2-Heptylfuran
Hexahydro-2H-azepin-2-one
Hexahydropyrazine
Hexahydropyridine
1,6-Hexalactam

2-Hexanoylfuran

Hexazane

cis-3-Hexenyl anthranilate
Hexylamine

5(or 6)-Hexyl-1,4-dioxan-2-one
2-Hexyl-5 or 6-keto-1,4-dioxane
p-Hydroxyallylbenzene
N-(4-Hydroxy-3-methoxybenzyl) nonanamide
1-Hydroxy-2-methoxy-4-propenylbenzene
2-Hydroxy-1-methylethanol
3-Hydroxy-2-methyl-4-pyrone
2-(4-Hydroxyphenyl)ethylamine
beta-lonone 5,6-epoxide
beta-lonone epoxide

Isoamyl 4-(2-furan)butyrate
Isoamyl 2-furanpropionate

Isoamyl 3-(2-furan)propionate
2-Isoamy! furfurylacetate
alpha-Isoamyl furfurylpropionate
N-Isoamylidene-isoamylamine
Isobutylamine

Isobutyl 2-aminobenzoate

Isobutyl 0-aminobenzoate

Isobutyl anthranilate

Isobutyl Carbylamine

N-Isobutyl (E,E)-2,4-decadienamide
2-Isobutyl-4,5-dimethyloxazole
Isobutyl 2-furanpropionate

Isobutyl 3-(2-furan)propionate
Isobutyl 3-(2-furyl)propanoate
Isobuty! furylpropionate

Isobutyl 2-(methylamino)benzoate
Isobutyl N-methylanthranilate
Isopentylamine

Isopentyl 2-furanbutyrate
Isopentylidene isopentylamine
N-Isopentylideneisopentylamine
Isopropanol amine

Isopropylamine

2-Isopropyl- N,2,3-trimethylbutanamide
2-Isopropyl-N,2,3-trimethylbutyramide
Isopyrroline

Isothiocyanic acid, phenethyl ester
Larixinic acid

Linalyl 2-aminobenzoate

Linalyl o-aminobenzoate

Linalyl anthranilate

Maltol propionate

Maltol

Maltyl isobutyrate

Maltyl 2-methylpropanoate
p-Menth-1-en-8-yl 2-aminobenzoate
p-Menth-1-en-8-yl anthranilate
2-Methoxy-4-allylphenol
2-Methoxy-6-(2-propenyl)phenol
Methyl 2-acetamidobenzoate
Methyl 2-(acetylamino)benzoate
Methyl 2-aminobenzoate

Methyl o-aminobenzoate
1-Methyl-2-aminoethanol
2-Methylamino methyl benzoate
Methyl anthranilate
2-Methyl-4,5-benzo-oxazole
2-Methylbenzoxazol
2-Methylbenzoxazole
2-(3-Methyl-2-butenyl)-3-methylfuran
2-Methyl-1-butylamine
2-Methylbutylamine
3-Methylbutylamine
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Name

3-Methylbutyl 4-(2-furan)butanoate
3-Methylbutyl 2-furanbutyrate
3-Methylbutyl 3-(2-furan)propanoate
3-Methylbutyl 3(2-furyl)propionate
N-(3-Methylbutylidene)-3-methyl-1-
butylamine
2-Methyl-5,7-dihydrothieno[3,4-d]pyrimidine
Methy! diisopropyl propionamide

Methyl 2-(dimethylamino)benzoate

Methyl N,N-dimethyl-2-aminobenzoate
Methyl N,N-dimethylanthranilate
1-(5-(3,4-Methylenedioxyphenyl)-1-oxo-2,4-
pentadienyl)piperidine

1-Methylethylamine

Methyl 2-(formylamino)benzoate

Methyl N-formylanthranilate

2-Methylfuran

5-Methylfuran

alpha-Methylfuran
5-Methyl-2-furanacrolein
2-Methyl-3-[(2-furanylmethyl)-dithio]furan
1-(5-Methyl-2-furanyl)-1-propen-3-al
3-(5-Methyl-2-furanyl)-2-propenal
3-[(2-Methyl-3-furanyl)sulfanyl]-2-butanone
Methyl furfuryl ether

Methyl furfuryl ketone
2-Methyl-3(2-furyl)acrolein
alpha-Methylfurylacroleine
3-(5-Methyl-2-furyl) butanal
3-(5-Methyl-2-furyl)-butanal
3-(5-Methyl-2-furyl)-butyraldehyde
1-(5-Methyl-2-furyl) ethanone

Methyl 2-furyl ketone
2-Methyl-3-(2-furyl)propenal
3-(5-Methyl-2-furyl)prop-2-enal
3-[(2-Methyl-3-furyl)sulfanyl]-2-butanone
3-((2-Methyl-3-furyl)thio)-2-butanone
3-(2-methyl-3-furylthio)-2-butanone
3-[(2-Methyl-3-furyl)thio]-2-butanone
3-Methylmercaptopropyl isothiocyanate
Methyl 2-methylaminobenzoate

Methyl N-methyl-2-aminobenzoate

Methyl N-methylanthranilate
3-Methyl-2(3-methylbut-2-enyl)furan
3-Methyl-2-(3-methylbut-2-enyl)-furan
Methyl 5-methyl-2-furyl ketone

Methyl N-acetyl-2-aminobenzoate

Methyl N-acetylanthranilate

Methyl N-formyl-2-aminobenzoate
3-Methyl-2-oxobutanoic acid, sodium salt
3-Methyl-2-oxopentanoic acid, sodium salt
4-Methyl-2-oxopentanoic acid, sodium salt
2-Methyl-3-(1-oxopropoxy)-4H-pyran-4-one
2-Methyl-4-oxo0-4H-pyran-3-yl isobutyrate
2-Methylpiperidine

1-Methylpropylamine
2-Methylpropylamine

2-Methylpropyl 2-aminobenzoate
2-Methylpropyl 3-(2-furyl)propanoate
2-Methylpropyl N-methyl-2-aminobenzoate
N-(2-Methylpropyl)-(2E,6Z)-nonadienamide
2-Methyl-4H-pyran-4-one-3-yl 2-
methylpropanoate
2-Methyl-4H-pyran-4-one-3-yl propionate
2-Methylpyromeconic acid
2-Methyl-4-pyron-3-yl 2-methylpropanoate
3-(Methylthio)propyl isothiocyanate
3-Methylthiopropyl isothiocyanate
Monopropylamine

2-Naphthyl 0-aminobenzoate

2-Naphthyl anthranilate

beta-Naphthyl anthranilate

Napth-2-yl 2-aminobenzoate

N-Nonanoyl 4-hydroxy-3-
methoxybenzylamide

Nonanoyl 4-hydroxy-3-methoxybenzylamide

Name

N-Nonanoyl vanillylamide
Norleucamine
4-(1,2-Oxido-2,6,6-trimethylcyclohexyl)-3-
buten-2-one

Pelargonyl vanillylamide

Pellitorin

Pellitorine

Pentamethylenimine
2-Pentanoylfuran

Pentylamine

5(or 6)-Pentyl-1,4-dioxan-2-one
2-Pentylfuran

Pentyl 2-furyl ketone

2-Pentyl-5 or 6-keto-1,4-dioxane
3-(3-Pentyloxiran-2-yl) prop-(E)-2-enal
Phenethylamine

beta-Phenethyl 0-aminobenzoate
Phenethyl anthranilate

Phenethyl 2-furoate
beta-Phenethyl isothiocyanate
Phenethyl isothiocyanate
beta-Phenylethylamine
2-Phenylethyl 2-aminobenzoate
2-Phenylethyl anthranilate
Phenylethyl anthranilate
2-Phenylethyl 2-furoate
Phenylethyl 2-furoate
2-Phenylethyl isothiocyanate
2-Phenyl-3-(2-furyl)prop-2-enal
1-Phenyl-3 or 5-propyl-1,2-diazole
1-Phenyl-(3 or 5)-propylpyrazole
1-Phenyl-3 or 5-propylpyrazole
2-Pipecoline

Piperazine

Piperidine

Piperine

Piperitenone oxide
Piperoylpiperidine

2-Propenoic acid, 3-(2-furanyl)-, propyl ester
2-Propenyl isothiocyanate
4-(2-Propen-1-yl)-2-methoxypheny! formate
4-(2-Propenyl)phenol
2-Propionyl-1-pyrroline
2-Propionylpyrroline
2-Propylamine

Propylamine
2-Propyl-4,5-dimethyl oxazole
Propyldi-n-propylamine

Propyl 2-furanacrylate

Propyl 3-(2-furyl)acrylate

Propyl 3(2-furyl)prop-2-enoate
Pyrazine hexahydride

Pyrrolidine

1-Pyrroline

Rosefuran

Sodium, alpha-ketoisovalerate
Sodium 4-methyl-2-ketopentanoate
Sodium 3-methyl-2-oxobutanoate
Sodium 3-methyl-2-oxobutyrate
Sodium 4-methyl-2-oxopentanoate
Sodium 3-methyl-2-oxovalerate
Sodium 4-methyl-2-oxovalerate
Sodium 2-oxo-3-phenylpropionate
Sodium 3-phenylpyruvate
Strawberry aldehyde

Terpinyl 2-aminobenzoate
beta-Terpinyl anthranilate
Tetrahydropyrrole
Tetramethyleneamine

Thioacetic acid S-(2,5-dimethyl-furan-3-y)
ester

Triethylamine

Trimethylamine oxide
Trimethylamine N-oxide dihydrate
Trimethylamine
2,4,5-Trimethyl-2,5-dihydrooxazole



Name
3,5,5-Trimethyl-2,3-epoxycyclohexane-1,4-
dione
4-(2,6,6-Trimethyl-1,2-epoxycyclohexyl)-3-
buten-2-one
N,2,3-Trimethyl-2-isopropylbutanamide
2,4,5-Trimethyloxazole

Trimethyloxazole
2,4,5-Trimethyl-delta-3-oxazoline
Tri-n-propylamine

Tripropylamine

Tyramine

Valeric acid, 3-methyl-2-oxo-, sodium salt
Valeric acid, 4-methyl-2-oxo, sodium salt
Veltol propionate

Page
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Errata FNP 52 addendum 13

On page 2, the second heading should read Monomagnesium phosphate and trisodium
diphosphate.
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