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Foreword

Development of the East African Standards has been necessitated by the need for harmonizing
requirements governing quality of products and services in East Africa. It is envisaged that through
harmonized standardization, trade barriers which are encountered when goods and services are
exchanged within the Community will be removed.

In order to meet the above objectives, the EAC Partner States have enacted an East African
Standardization, Quality Assurance, Metrology and Test Act, 2006 (EAC SQMT Act, 2006) to make
provisions for ensuring standardization, quality assurance, metrology and testing of products
produced or originating in a third country and traded in the Community in order to facilitate industrial
development and trade as well as helping to protect the health and safety of society and the
environment in the Community.

East African Standards are formulated in accordance with the procedures established by the East
African Standards Committee. The East African Standards Committee is established under the
provisions of Article 4 of the EAC SQMT Act, 2006. The Committee is composed of representatives of
the National Standards Bodies in Partner States, together with the representatives from the private
sectors and consumer organizations. Draft East African Standards are circulated to stakeholders
through the National Standards Bodies in the Partner States. The comments received are discussed
and incorporated before finalization of standards, in accordance with the procedures of the
Community.

Article 15(1) of the EAC SQMT Act, 2006 provides that “Within six months of the declaration of an
East African Standard, the Partner States shall adopt, without deviation from the approved text of the
standard, the East African Standard as a national standard and withdraw any existing national
standard with similar scope and purpose”.

East African Standards are subject to review, to keep pace with technological advances. Users of the
East African Standards are therefore expected to ensure that they always have the latest versions of
the standards they are implementing.
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Introduction

In the preparation of this East African Standard, the following sources were consulted extensively:
United States Standards for Grades of Extracted Honey, Effective date May 23, 1985

CODEX STAN 12:1981(Rev. 2:2001), Standard for Honey

IS 4941:1994(R2002), Extracted Honey — Specification

Codex Alimentarius website: http://www.codexalimentarius.net/mrls/pestdes/jsp/pest_g-e.jsp
USDA Foreign Agricultural Service website: http://www.mrldatabase.com

USDA Agricultural Marketing Service website: http://www.ams.usda.gov/AMSv1.0/Standards
USDA Plant Inspectorate Service website: http://www.aphis.usda.gov/import_export/plants
European Union: http://ec.europa.eu/sanco_pesticides/public

Assistance derived from these sources is hereby acknowledged.
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Extracted honey — Specification

1 Scope

This East African Standard specifies the requirements and the methods of sampling and test for
extracted honey obtained from honey bees.

2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

CD-K-651:2010, Beehives — Specification

CD-K-655:2010, Tangential type honey extractor — Specification

CD-K-657:2010, Layout for honey processing plant — Recommended practice

CD-K-660:2010, Radial type honey extractor — Specification

CD-K-667:2010, Honey processing unit — Technical requirements

EAS 36, Honey — Specification

ISO 565, Test sieves — Metal wire cloth, perforated metal plate and electroformed sheet — Nominal
sizes of openings

ISO 3310-1, Test sieves — Technical requirements and testing — Part 1: Test sieves of metal wire
cloth

3 Description and definitions
3.1 Description

Extracted honey (hereinafter referred to as honey) is honey that has been separated from the comb
by centrifugal force, gravity, straining, or by other means.

3.2 Definitions

As used in this East African Standard, unless otherwise required by the context, the following terms
shall be construed, respectively, to mean:

3.21

honey

the natural sweet substance produced by honey bees from the nectar of blossoms or from secretions
of living parts of plants or excretions of plant sucking insects on the living parts of plants, which honey
bees collect, transform and combine with specific substances of their own, store and leave in the
honey comb to ripen and mature.

3.2.2

absence of defects

the degree of freedom from particles of comb, propolis, or other defects which may be in suspension
or deposited as sediment in the honey. Classifications for the factor of quality, absence of defects,
are:

© EAC 2010 — All rights reserved 1
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(1) Practically free — the honey contains practically no defects that affect the appearance
or edibility of the product.

(2) Reasonably free — the honey may contain defects which do not materially affect the
appearance or edibility of the product.

(3) Fairly free — the honey may contain defects which do not seriously affect the
appearance or edibility of the product.

3.2.3

air bubbles

small visible pockets of air in suspension that may be numerous in the honey and contribute to the
lack of clarity in filtered style

3.24
aroma
the fragrance or odor of the honey

3.25

clarity

with respect to filtered style only, the apparent transparency or clearness of honey to the eye and to
the degree of freedom from air bubbles, pollen grains, or other fine particles of any material
suspended in the product. Classifications for the factor of quality, clarity, are:

(1) Clear — the honey may contain air bubbles which do not materially affect the appearance
of the product and may contain a trace of pollen grains or other finely divided particles of
suspended material which do not affect the appearance of the product.

(2) Reasonably clear — the honey may contain air bubbles, pollen grains, or other finely
divided particles of suspended material which do not materially affect the appearance of
the product.

(3) Fairly clear — the honey may contain air bubbles, pollen grains, or other finely divided
particles of suspended material which do not seriously affect the appearance of the
product.

3.2.6
comb
the wax like cellular structure that bees use for retaining their brood or as storage for pollen and
honey. Fine particles of comb in suspension are defects and contribute to the lack of clarity in filtered
style.

3.2.7
crystallization
honey in which crystals have been formed

3.2.8

flavor and aroma

the degree of taste excellence and aroma for the predominant floral source. Classifications for the
factor of quality, flavor and aroma, are:

(1) Good Flavor and aroma for the predominant flora | source — the product has a good,
normal flavor and aroma for the predominant floral source or, when blended, a good
flavor for the blend of floral sources and the honey is free from caramelized flavor or
objectionable flavor caused by fermentation, smoke, chemicals, or other causes with the
exception of the predominant floral source.

(2) Reasonably good flavor and aroma for the predom  inant floral source — the product
has a reasonably good, normal flavor and aroma for the predominant floral source or,
when blended, a reasonably good flavor for the blend of floral sources and the honey is
practically free from caramelized flavor and is free from objectionable flavor caused by
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fermentation, smoke, chemicals, or other causes with the exception of the predominant
floral source.

(3) Fairly good flavor and aroma for the predominan  t floral source — the product has a
fairly good, normal flavor and aroma for the predominant floral source or, when blended,
a fairly good flavor for the blend of floral sources and the honey is reasonably free from
caramelized flavor and is free from objectionable flavor caused by fermentation, smoke,
chemicals, or other causes with the exception of the predominant floral source.

3.2.9
floral source
the flower from which the bees gather nectar to make honey

3.2.10
granulation
the initial formation of crystals in the honey

3.2.11

pollen grains

the granular, dustlike microspores that bees gather from flowers. Pollen grains in suspension
contribute to the lack of clarity in filtered style.

3.2.12

propolis

a gum that is gathered by bees from various plants. It may vary in color from light yellow to dark
brown. It may cause staining of the comb or frame and may be found in extracted honey.

3.3 Presentation styles
3.3.1 Filtered

Filtered honey is honey of any type defined in these standards that has been filtered to the extent that
all or most of the fine particles, pollen grains, air bubbles, or other materials normally found in
suspension, have been removed.

3.3.2 Strained

Strained honey is honey of any type defined in these standards that has been strained to the extent
that most of the particles, including comb, propolis, or other defects normally found in honey, have
been removed. Grains of pollen, small air bubbles, and very fine particles would not normally be
removed.

3.4 Types of honey

The type of extracted honey is not incorporated in the grades of the finished product since the type of
extracted honey, as such, is dependent upon the method of preparation and processing, and
therefore is not a factor of quality for the purpose of these grades. Extracted honey may be prepared
and processed as one of the following types:

3.4.1 Liquid honey

Liquid honey is honey that is free from visible crystals.
3.4.2 Crystallized honey

Crystallized honey is honey that is solidly granulated or crystallized, irrespective of whether candied,
fondant, creamed or spread types of crystallized honey.

3.4.3 Partially crystallized honey

Partially crystallized honey is honey that is a mixture of liquid honey and crystallized honey.

© EAC 2010 — All rights reserved 3
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4 Grades

(@ Premium grade is the quality of extracted honey that meets the applicable requirements of
Table 4 or 5, and has a minimum total score of 90 points.

(b) Grade 1 is the quality of extracted honey that meets the applicable requirements of
Table 4 or 5, and has a minimum total score of 80 points.

(c) Grade 2 is the quality of extracted honey that meets the applicable requirements of
Table 4 or V, and has a minimum total score of 70 points.

(d) Substandard is the quality of extracted honey that fails to meet the requirements of Grade 2

5 Requirements
5.1 General characteristics

It shall be well-ripened natural product. It shall be clear. It shall have been extracted with the help of
an extractor. It shall be free from objectionable flavour due to overheating, fermentation and smoke. It
shall have been strained clear through a double layered cheese cloth (150 microns) at a temperature
not exceeding 70 C.

5.2 Freedom from foreign matter

When visually inspected, the honey shall be free from any foreign matter, such as mould, dirt, scum,
pieces of beeswax, the fragments of bees and other insects and from any other extraneous matter.
5.3 Colour

5.3.1 The colour of honey shall be uniform throughout and may vary from light to dark brown.

5.3.2 Color designations

(&) The color designation of extracted honey is determined (after adjusting for cloudiness in the
honey) in accordance with the range as given in Table 1.

(b) The respective color designations, applicable range of each color and optical density of freshly
prepared caramel-glycerin solutions are shown in Table 1.

Table 1 — Colour designations of extracted honey

Colour ranges Optical

Color designations 9 Density 3

Water White ........ Honey that is Water White or lighter in color. 0.0945

Extra White ... Honey thgt is darker than Water White, but not darker than 0.189
Extra White in color.

White Hor_1ey_that is darker than Extra White, but not darker than 0378
White in color.

Extra Light Amber .... Honey @hat is darker than White, but not darker than Extra light 0.595
Amber in color.

Light Amber ........ Honey that is dar!<er than Extra Light Amber, but not darker 1.389
than light Amber in color.

Amber Honey that is darker than light Amber, but not darker than

""""""" Amber in color. 3.008

Dark Amber ......... Honey that is darker than Amber incolor. | ...

a Optical Density (absorbance) = logio (100/percent transmittance), at 560 nm for 3.15 cm thickness for caramel-glycerin

solutions measured versus an equal cell containing glycerin.

5.3.3 Tolerance for the designation of color of off icially drawn samples

When designating the color of samples that have been officially drawn and which represent a specific
lot of honey, the lot shall be considered as one color if the number of containers with honey
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comprised of a darker color does not exceed the applicable acceptance number indicated in the
sampling plans contained in EAS 41-1, provided, however, that the honey in none of the containers
falls below the next darker color designation. Applicable sampling plans and acceptance numbers are
shown in Table 2.

Table 2 — Single sampling plans and acceptance numb  ers

Sample Size (number of sample units) ........ 3 6 13 21 29
Acceptance NO. ........ccccceeeeennnnn. 0 1 2 3 4
5.4 The honey shall not contain any food additives, such as colour, vitamins, minerals and
saccharin.
55 Recommended fill of container

The recommended fill of container is not incorporated in the grades of the finished product since fill of
container, as such, is not a factor of quality for the purpose of these grades. It is recommended that
each container be filled with honey as full as practicable, and in any case, the honey shall occupy not
less than 95 percent of the total capacity of the container.

5.6 The honey of different grades shall also comply with the requirements given in Table 3.

Table 3 — General requirements for extracted honey

S/No. | Characteristic Premium srade 1 Grade 2 Substand ard | Method of test
1) ) 3 4) ®) (6) (7
i) Specific gravity at 27 C, Min 1.37 1.37 1.37 1.37 A
i) MOlsture, percent by mass, 185 20 29 o5 B
ax
iii) Total reducing sugar, 70 65 65 60 C
percent by mass, Min
iv) Sucrose, percent by mass, 50 50 50 50 c
Max
V) Fructose-glucose ratio”, Min 1.00 1.00 1.00 1.00
Vi) Ash, percent by mass, Max 0.5 0.5 0.5 0.5 D
vii) Acidity (expressed as formic 0.2 0.2 0.2 0.2
acid). percent by mass, Max
viii) Fiehe's test ---Negative--- F
ix) Hydroxymethyl furfural 80 80 80 80 F
(HMF), mg/kg, Max
X) Total count of pollens and 50 000 50 000 50 000 50 000 G
plant elements/g of honey,
Max
Xi) Optical density, at 660 nm, 0.3 0.3 0.3 0.3 H
percent, Max
xii) Water-insoluble solids, % by 0.5 0.5 0.5 0.5
mass, Max
Y If Fiehe's test is positive, carry out the determination of hydroxyrnethyl furfural (HMF) content. If it is
more than 80 mg per kg, then fructose glucose ratio should be more than 1.00.

6 Sampling

6.1 Representative samples of the honey shall be drawn according to the method prescribed in
Annex N.

© EAC 2010 — All rights reserved 5
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6.2

(@)

(b)

7.1

(@)

(b)

(©)

(d)

()

7.2

Recommended sample unit sizes

Determination of color designation — the amount of product required to adequately fill a
color comparator cell of any approved device used for the determination of honey color.

Factors of quality and analysis — 100 g (3.5 0z).

Determining the grade
Determining the grade from the factors of quali  ty and analysis

For the factor of analysis, the soluble solids content of extracted honey is determined by means
of the refractometer at 20 € (68 ¥). The refracti ve indices, corresponding percent soluble
solids, and percent moisture are shown in Table B.1. The moisture content of honey and
percent soluble solids may be determined by any other method which gives equivalent results.

For the factors of quality, the grade of extracted honey is determined by considering, in
conjunction with the requirements of the various grades, the respective ratings for the factors of
flavor and aroma, absence of defects, and clarity (except the factor of clarity is excluded for the
style of strained).

The relative importance of each factor is expressed numerically on the scale of 100. The
maximum number of points that may be given each factor is:

Factors Points
Flavour and aroma .........c.cccccveee 50
Absence of defects ...........cceeeeene 40
Clarity ....ccocvvvveeiieeeeeeeieins 10
Total Score ........cceeeveeee. 100

The factor of clarity for the style of strained extracted honey is not based on any detailed
requirements and is not scored. The other two factors (flavor and absence of defects) are
scored and the total is multiplied by 100 and divided by 90, dropping any fractions to determine
the total score.

Crystallized honey and partially crystallized honey shall be liquefied by heating to approximately
54.4 T and cooled to approximately 20 C before de termining the grade of the product.

Determining the rating for each factor

The essential variations within each factor are so described that the value may be determined for
each factor and expressed numerically. The numerical range for the rating of each factor is inclusive
(for example, 37 to 40 points means 37, 38, 39 or 40 points) and the score points shall be prorated
relative to the degree of excellence for each factor.

© EAC 2010 — All rights reserved
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7.3 Requirements for grades
Table 4 — Filtered type
Factors Premium Grade 1 Grade 2 Substandard
Percent 814 814 80.0 Fails Grade 2
Analytical | Soluble
Solids
(Minimum)
Practically free: Reasonably Free: Do Fails Grade 2
Absence Practically none that not materially affect Fairly free: Do not
of Defects | affect appearance or the appearance or seriously affect the
edibility. edibility. appearance or edibility.
Score 37 - 40 34-36% 31-33? 0-30?
Points
Flavour & | Good: Free from Reasonably good: Fairly good: Poor - Fails
Aroma caramelization, smoke, Practically free from Reasonably free from Grade 2
fermentation, chemicals, | caramelization; free caramelization; free
and other causes. from smoke, from smoke,
fermentation, fermentation,
chemicals, and other chemicals, and other
. causes. causes.
Quality Score
- - a) _ a) _ a)
Points 45 - 50 40 - 44 35-39 0-34
Clarity Clear: May contain air Reasonably clear: Fairly clear: May Fails Grade 2
bubbles that do not May contain air contain air bubbles,
materially affect the bubbles, pollen grains, | pollen grains, or other
appearance; may or other finely divided finely divided particles
contain a trace of pollen | particles in in suspension that do
grains or other finely suspension that do not seriously affect the
divided particles in not materially affect appearance.
suspension that do not the appearance.
affect appearance.
Score a) b)
Points 8-10 6-7 4-5 0-3

¥ Limiting rule — sample units with score points that fall in this range shall not be graded above the respective grade
regardless of the total score.

® partial limiting rule — sample units with score points that fall in this range shall not be graded above Grade 2 regardless

of the total score.

Table 5 — Strained style

Factors Premium Grade 1 Grade 2 Substandard
Percent 81.4 81.4 80.0 Fails Grade 2
Analytical Soluble
Solids
(Minimum)
Quiality Practically free: Reasonably Free: Do
Absence Practically none that not materially affect Fairly free: Do not )
of Defects | affect appearance or the appearance or seriously affect the Fails Grade 2
edibility. edibility. appearance or edibility.
Score ) _2p 3 339 -30?
Points 37-40 34-36 31-33 0-30
Reasonably good: Fairly good:
Good - f.ree.from Practically free from Reasonably free from
caramelization, smoke, caramelization; free caramelization; free s
Flavor & . ) Poor: Fails
Aroma fermentation, chemicals, | from smoke, from smoke, Grade 2
and fermentation, fermentation,
other causes. chemicals, and other chemicals, and other
causes. causes.
Score 45 - 50 40 —44° 35-397 0-34?
Points

3 Limiting rule — sample units with score points that fall in this range shall not be graded above the respective grade
regardless of the total score.
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CD/K/652:2010

7.4 Sample size

The sample size to determine meeting the requirements of these standards shall be as specified in
EAS 41-1 for lot grading and on-line grading, as applicable.

7.5 Determining the grade of a lot

A lot of extracted honey is considered as meeting the requirements for quality and analysis if the
requirements specified in Table 3, Table 4 and Table 5, as applicable, are met; and

8 Tests

8.1 Test shall be carried out as prescribed in the appropriate Annexes specified in col 7 of
Table 3.

8.2 Quality of reagents

Unless otherwise specified, pure chemicals shall be employed in tests and reagent grade water (see
EAS 123) shall be used, where the use of water as a reagent is intended.

NOTE  'Pure chemicals' shall mean chemicals that do not contain impurities which affect the results of analysis.
9 Packing

9.1 Every container of honey shall be in clean, sanitary and sound condition, have a tightly fitting
lid and be free from severe dents or buckling and from obvious signs of internal rusting.

9.2 The honey shall be packed in hygienically clean, wide-mouthed, glass containers or in acid-
resistant lacquered tin containers or in suitable polyethylene containers. The screwed caps for the
glass containers shall be of non-corrosive and non-reactive material to honey and shall be provided
with cork washers to avoid spilling.

9.3 Boxes shall be well constructed of durable material and shall be clean, in good condition and
not defaced by old markings.

10 Marking

Each container shall be legibly and indelibly marked with the following:
a) Name of the material and grade designation;

b) Name of the packer;

C) Batch or code number;

d) Date of packing; and

e) Net weight.

8 © EAC 2010 — All rights reserved
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Extracted honey — Packaging and labelling example

Extracted honey — Packing

© EAC 2010 — All rights reserved 9
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Extracted honey — Special packing

Colour range of extracted honey
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Extracted honey
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Annex A
(normative)

Determination of relative density
Al Apparatus
A.1.1 Thermostatically controlled water bath — Maintainable at 27 € + 1 TC.
A.1.2 Specific gravity bottle
A3 Procedure
Clean and thoroughly dry the specific bottle and weigh. Fill it up to the mark with freshly boiled and
cooled distilled water which has been maintained at 27 T = 1 € and weigh. Remove the water, dry
the bottle again and fill it with the honey sample maintained at the same temperature. Weigh the

bottle again.

A4 Calculation
Relative density = ——

where
C is  mass in g of the specific gravity bottle with honey sample;
A is  mass in g of the empty specific gravity bottle; and

B is mass in g of the specific gravity bottle with water.

12 © EAC 2010 — All rights reserved
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Annex B
(normative)

Determination of moisture content

Two methods have been specified a) Oven drying method, and b) Refractometer method. Oven
drying method should be used as reference method; however, refractometer method may be used for
routine analysis of honey with moisture content up to 25 percent.

B.1 Oven drying method
B.1.1 Apparatus

B.1.1.1 Flat-bottom dish — of nickel or other suitable material not affected by boiling water; 7 cm to
8 cm in diameter and not more than 2.5 cm deep.

B.1.1.2 Sand — Passing through 500-micron sieve but retained on 180-micron sieve. It shall be
prepared by digestion with concentrated hydrochloric acid, followed by thorough washing with water
till free from chlorides. It shall be dried and ignited to dull red heat.

B.1.1.3 Vacuum oven
B.1.2 Procedure

B.1.2.1 Heat the dish containing 20 g of the prepared sand and a stirring rod in the oven for one hour.
Allow to cool in an efficient desiccator for 30 to 40 minutes. Weigh accurately 2 g of the material into
the tared dish. Add 5 ml of distilled water in the dish and thoroughly mix sand with the sample by
stirring with the glass rod having a widened flat end, smoothing out lumps and spreading the mixture
over the bottom of the dish.

B.1.2.1.1 Place the dish on a boiling water-bath for 30 minutes. Wipe the bottom of the dish and
transfer it, with the glass rod, to the vacuum oven maintained at a temperature between 60C and
70T and at a pressure not more than 50mm of mercury.

B.1.2.1.2 After 2 hours, remove the dish and transfer to a desiccator, allow it to cool and then weigh.
Replace the dish in the oven for a further period of one hour, remove and transfer to the desiccator,
cool and weigh again. Repeat the process of heating, cooling and weighing after every one hour till
consecutive weighings do not differ by more than 0.5 mg.

B.1.3 Calculation

Moisture, percent by mass =

where

M; = mass, in g, of the contents of the dish before drying;

M, = mass, in g, of the contents of dish after drying; and

M = mass, in g, of the empty dish with the sand and the glass rod.

B.2 Refractometer method

B.2.1 Apparatus — Refractometer

B.2.2 Procedure

Determine the refractometer reading of honey at 20 € and calculate the percentage of moisture from

the values given in Table B.1. If the determination is made at a temperature other than 20 C, correct
the reading according to the Note in Table B.1.

© EAC 2010 — All rights reserved 13
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Table B.1 — Refractive indices, corresponding perce  nt soluble solids, and percent moisture in
extracted honey

Refractive Index @ 20 Percent Percent Refractive Index @ 20 Percent Soluble Percent
T (Range) Soluble Solids Moisture C (Range) Solids Moisture
1.4817 - 1.4818 78.1 21.9 1.4930 - 1.4932 82.6 17.4
1.4819 - 1.4820 78.2 21.8 1.4933 - 1.4934 82.7 17.3
1.4821 - 1.4823 78.3 21.7 1.4935 - 1.4936 82.8 17.2
1.4824 - 1.4825 78.4 21.6 1.4937 - 1.4939 82.9 17.1
1.4826 - 1.4828 78.5 21.5 1.4940 - 1.4941 83.0 17.0
1.4829 - 1.4830 78.6 21.4 1.4942 - 1.4944 83.1 16.9
1.4831 - 1.4833 78.7 21.3 1.4945 - 1.4946 83.2 16.8
1.4834 - 1.4835 78.8 21.2 1.4947 - 1.4949 83.3 16.7
1.4836 - 1.4838 78.9 21.1 1.4950 - 1.4951 83.4 16.6
1.4839 - 14840 79.0 21.0 1.4952 - 1.4954 83.5 16.5
1.4841 - 1.4843 79.1 20.9 1.4955 - 1.4957 83.6 16.4
1.4844 - 1.4845 79.2 20.8 1.4958 - 1.4959 83.7 16.3
1.4846 - 1.4848 79.3 20.7 1.4960 - 1.4962 83.8 16.2
1.4849 - 1.4850 79.4 20.6 1.4963 - 1.4964 83.9 16.1
1.4851 - 1.4853 79.5 20.5 1.4965 - 1.4967 84.0 16.0
1.4854 - 1.4855 79.6 20.4 1.4968 - 1.4969 84.1 15.9
1.4856 - 1.4858 79.7 20.3 1.4970 - 1.4972 84.2 15.8
1.4859 - 1.4860 79.8 20.2 1.4973 - 1.4975 84.3 15.7
1.4861 - 1.4863 79.9 20.1 1.4976 - 1.4977 84.4 15.6
1.4864 - 1.4865 80.0 20.0 1.4978 - 1.4980 84.5 15.5
1.4866 - 1.4868 80.1 19.9 1.4981 - 1.4982 84.6 15.4
1.4869 - 1.4870 80.2 19.8 1.4983 - 1.4984 84.7 15.3
1.4871 - 1.4873 80.3 19.7 1.4985 - 1.4987 84.8 15.2
1.4874 - 1.4875 80.4 19.6 1.4988 - 1.4990 84.9 15.1
1.4876 - 1.4878 80.5 19.5 1.4991 - 1.4993 85.0 15.0
1.4879 - 1.4880 80.6 19.4 1.4994 - 1.4995 85.1 14.9
1.4881 - 1.4883 80.7 19.3 1.4996 - 1.4998 85.2 14.8
1.4884 - 1.4885 80.8 19.2 1.4999 - 1.5000 85.3 14.7
1.4886 - 1.4888 80.9 19.1 1.5001 - 1.5003 85.4 14.6
1.4889 - 1.4890 81.0 19.0 1.5004 - 1.5005 85.5 14.5
1.4891 - 1.4893 81.1 18.9 1.5006 - 1.5008 85.6 14.4
1.4894 - 1.4896 81.2 18.8 1.5009 - 1.5011 85.7 14.3
1.4897 - 1.4898 81.3 18.7 1.5012 - 1.5013 85.8 14.2
1.4899 - 1.4901 81.4 18.6 1.5014 - 1.5016 85.9 14.1
1.4902 - 1.4903 815 18.5 1.5017 - 1.5018 86.0 14.0
1.4904 - 1.4906 81.6 18.4 1.5019 - 1.5021 86.1 13.9
1.4907 - 1.4908 81.7 18.3 1.5022 - 1.5024 86.2 13.8
1.4909 - 1.4911 81.8 18.2 1.5025 - 1.5026 86.3 13.7
1.4912 - 1.4913 81.9 18.1 1.5027 - 1.5029 86.4 13.6
1.4914 - 1.4916 82.0 18.0 1.5030 - 1.5031 86.5 13.5
1.4917 - 1.4918 82.1 17.9 1.5032 - 1.5034 86.6 13.4
1.4919 - 1.4921 82.2 17.8 1.5035 - 1.5037 86.7 13.3
1.4922 - 1.4923 82.3 17.7 1.5038 - 1.5039 86.8 13.2
1.4924 - 1.4926 82.4 17.6 1.5040 - 1.5042 86.9 13.1
1.4927 - 1.4929 82.5 17.5 1.5043 - 1.5044 87.0 13.0

NOTE  Temperature corrections: If refractometer reading is made at temperature above 20 € (68 F) add 0.00023 to the
refractive index for each degree C, or 0.00013 for each degree F. If made below 20 T (68 ¥), subtrac t correction. The
moisture content of honey and equivalent values may be determined by any other method which gives equivalent results.
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Annex C
(normative)

Determination of total reducing sugars
Cl1 Principle of the method
The method is a modificatio9n of the Lane and Eynon (1923) procedure involving the reduction of
Soxhlet’s modification of Fehling’s solution by titration at boiling point against a solution of reducing
sugars in honey using methylene blue as an internal indicator. The maximum accuracy for the type of
determination is attained by ensuring that the reduction of the Fehling’s solution during the
standardization step and in the determination of the reducing sugars in the honey solution are carried
out at constant volume. A preliminary titration is, therefore, essential to determine the volume of water
to added before the determinations are carried out to satisfy this requirement.
C.2 Reagents
C.2.1 Soxhlet's modification of Fehling’s solution

C.2.1.1 Solution A

Dissolve 69.28 g copper sulphate pentahydrate (CuSO,4.5H,0: Mw=249.71) with distilled water to 1
litre. Keep for one day before titration.

C.2.1.2 Solutions B

Dissolve 346 g sodium potassium tartarate — Rochelle salt (CH;KNaOg4H,0: Mw=282.23) and 100 g
sodium hydroxide (NaOH) with distilled water to 1 litre. Filter through prepared asbestos.

C.2.2 Standard invert sugar solution (10 g/L)

Weigh accurately 9.5 g pure sucrose add 5 ml hydrochloric acid (Ca.36.5 per cent by mass pure HCI)
and dilute with distilled water to about 100 ml.

Store the solution for several days at room temperature (7 days at 12 T — 15 C, or 3 days at 20 T —
25 ), and then dilute to 1 litre (Note: 1 per cent acidified invert sugar solution remain stable for
several months). Neutralize a suitable volume of this solution with 1 N sodium hydroxide solution (40
g/L) immediately before use and dilute the required concentration (2g/l) for the standardization.

C.2.3 Methylene blue solution

Dissolve 2 g in distilled water and dilute to 1 litre.

C.2.4 Alumina Cream

Prepare a cold saturated solution of alum (K,SO4AIy(SO,)3.2H,0) in water. Add ammonium hydroxide
with constant stirring until solution is alkaline to litmus, let precipitate settle and wash by decantation
with water until wash-water gives only slight test for sulphate with barium chloride solution. Pour off
excess water and store residual cream in stoppered bottle.

C3 Preparation of honey for analysis

C.3.1 Liquid of strained honey

If sample is free from granulation, mix thoroughly by stirring or shaking; if granulated, place closed
container in water bath without submerging, and heat for 30 min at 65 <C: then if necessary heat at 65

T until liquefied occasional shaking is essential. Mix thoroughly and cool rapidly as soon as sample
liquefies. Do not heat honey intended for hydroxymethyl-furfural or diastatic determination. If foreign
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matter such as wax, sticks, bees, particles of comb, etc., is present heat sample to 40 T in water
bath and strain through cheesecloth in hot-water-funnel before sampling.

C.3.2 Comb honey

Cut a cross top of comb, if sealed, and separate completely from comb by straining a sieve the
meshes of which are made by weaving wire as to form a square opening of 0.500 mm1) . When
portions of comb or wax pass through a sieve, heat samples as in C.3.1 and strain through a
cheesecloth. If honey is granulated in comb, heat until wax is liquefied, stir, cool and remove wax.

C4 Procedure

C.4.1 Preparation of test sample

C.4.1.1 First procedure (applicable to honeys which may contain sediments).

a) Transfer an accurately weighed sample of approximately 25 g (W) from the prepared honey to
100 ml volumetric flask add 5 ml alumina cream at 20 C and filter.

b) Dilute 10 ml of this solution to 500 ml with distilled water to give honey solution.

C.4.1.2 Second Procedure

a) Weigh accurately a representative quantity of approximately 2 g (W) of the homogenous honey
sample, dissolve in distilled water and dilute to 200 ml in a volumetric flask to give honey
solution.

b) Dilute 50 ml of this solution to 100 ml using water to give honey solution.

C.4.2 Standardization of the modified Fehling's so  lution

Standardize the modified Fehling's solution A so that exactly 5 ml (pipette), when mixed with

approximately 5 ml of Fehling's solution B, will react completely with 0.05 g invert sugar added as 25

ml dilute invert sugar solution (2 g/l). (See C4.7 for method.) Alternatively, pipette 5 ml of Fehling's

solution A and mix with approximately 5 ml of Fehling's solution B. Then determine the amount (mg)
of the invert sugar that will react with the mixture:

% reducing sugar = — 9

where
M is the mass of honey sample (mg);

D is the volume of diluted honey solution which would contain all of the original honey sample
on basis of the solution;

V is the volume of 'diluted honey solution' used up in the titration, to reduce 5 ml of Fehling's
solution; and

E is the amount (mg) of standard invert sugar which reacts with 5 ml of Fehling's solution.
C.4.3 Preliminary titration
The total volume of the added reactants at the completion of the reduction titration shall be 35 ml.

This is made up by the addition of a suitable volume of water before the titration commences. Since
the compositional criteria of the honey standard specify that there should be more than 65 %reducing

b Equivalent to US sieve No. 40 standard screen (size of opening 0.42 mm) for the purpose of this test.
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sugars (calculated as invert sugar) a preliminary titration is necessary to establish the volume of water
to be added to a given sample to ensure the reduction is carried out at constant volume.

This volume of water to be added is calculated by subtracting the volume of diluted honey solution
consumed in the preliminary titration (x ml from 25 ml). Pipette 5-ml Fehling's solution A into a 250-ml
Erlernmeyer flask and add approximately 5-ml Fehling's B - add 7 ml distilled water, a little powdered
pumice or other suitable anti-bumping agent followed by 15-ml diluted honey solution from a burette.
Heat the cold mixture to boiling over a wire gauze and maintain moderate ebullition for 2 minutes. Add
1.0 ml, 0.2 % methylene blue solution whilst still boiling and complete the titration within a total boiling
time of 3 min by repeated small additions of diluted honey solution until the indicator is decolourized.

It is the colour of the supernatant liquid that must be observed. Note the total volume of diluted honey
solution used (x ml).

C.4.4 Determination

Calculate the amount of added water necessary to bring the total volume of the reactants at the
completion of the titration to 35 ml by subtracting the preliminary titration (x ml) from 25 ml. Pipette 5-
ml Fehiling’s solution A into a 250-ml Erlenmeyer flask and add approximately 5-ml Fehling’s solution
B.

Add (25 — x ml) distilled water, a little powdered pumice (or other anti-bumping agent) and, from a
burette, all but 1.5 ml of the diluted honey solution volume determine in the preliminary titration. Heat
the cold mixture to boiling over a wire gauze and maintain moderate ebullition for 2 min. Add 1.0 ml,
0.2 % methylene blue solution whilst still boiling and complete the titration within a total boiling time of
3 min by repeated small additions of diluted honey solutions until the indicator is decolourized. Note
the total volume of diluted honey solution (y ml). Duplicate titrations should agree within 0.1 ml.

C.4.5 Calculation and expression of results

C.4.5.1 Where the first procedure (C.4.1.1) has been used:
_ 251000
W
C.4.5.2 Where the second procedure (C.4.1.2) has been used:

c- 2 100
1 2
Where
C is invert sugar per 100 g honey (g);
Wiis mass of honey sample taken according to C.4.1.1 (g);

W, is mass of honey sample taken according to C.4.1.2 (g);

Y, is Volume of diluted honey solution consumed in the determination carried out
according to the first procedure; and

Y, is volume of diluted honey solution consumed in the determination carried out according
to the second procedure.

C.4.6 Notes on the procedure
It is essential for the accuracy and repeatability of the determination that the volume of water

necessary to bring the reactant mixture to a total volume of 35 ml be determined for each individual
sample.
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The following table (Table C.1) gives typical volumes which may be encountered at the preliminary
titration stage for the incremental contents of invert sugar shown, assuming the test samples weighs
about 25 g in the case of C.4.1.1 or 2 g for C.4.1.2.

Table C.1 — Volume of distilled water to be addedt o sample solution in relation to the invert
sugar content

Invert sugar content % Volume of distilled water to be added (m 1)
60 8.3
65 9.6
70 10.7
75 11.6

C.4.7 Standardization of Fehling's solution

Dry a quantity of standard dextrose in a vacuum oven for 2 h at 100 C, dissolve 5.000 g in distilled
water, dilute to 500 ml, and mix thoroughly, pipette 25.0 ml of the Fehling's solution into a boiling
flask, bring to boil and titrate with the standard dextrose solution as directed under “procedure”.
Adjust the concentration of the Fehling's solution by dilution or addition of copper sulphate so that
titration requires 12.02 ml of standard dextrose solution.
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Annex D
(normative)

Determination of sucrose content
D.2 Principle of the method — Based on the Walker (1917) inversion method.
D.3 Reagents
D.3.1 Soxhlet's modification of Fehling's solution (C.2.1)
D.3.2 Standard invert sugar solution  (C.2.2)
D.3.3 Hydrochloric acid (6.34 N aqueous)
D.3.4 Methylene blue solution 2 g/l  (C.2.3)
D.3.5 Sodium hydroxide solution (5 N aqueous)
D.4 Preparation for analysis
The honey is prepared for sampling and subsequent analysis as in Clause C.3.
D.5 Procedure
D.5.1 Preparation of test sample
Prepare the honey sample as in C.4.1.1 a).

Dilute 10 mL of this solution to 250 mL with distilled water to give honey solution (for sucrose
determination)

or
Prepare the honey solution as indicated in C.4.1.2.

D.5.2 Hydrolysis of the test sample

Place 50 mL of the honey solution (D 4.1) in a 100-mL volumetric flask, together with 25-mL distilled
water; heat the mixture to 65 C over a boiling wat er bath. The flask is then removed from the water
bath and 10 mL of 6.34 N hydrochloric acid added. The solution is allowed to cool naturally for 15 min
and then brought to 20 € and neutralized with 5 N sodium hydroxide using litmus paper as indicator,
cooled again, and the volume adjusted to 100 mL to give diluted honey solution.

D.5.3 Titration

Titration with the diluted honey solution (D 4.2) is carried out as in C.4.3 and C.4.4.

D5.4  Calculation and expression of results

Calculate per cent invert sugar (g invert sugar per 100 g honey) after inversion using the appropriate
formula as for the determination of per cent invert sugar before inversion (C.4.5).

Sucrose content = (invert sugar content after inversion - (minus) invert sugar content before
inversion) x 0.95

The result is expressed as g apparent sucrose per 100 g honey.
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Annex E
(normative)

Determination of total ash (mineral) content
E.1 Sampling
Honey is prepared for sampling and analysis as in Clause C.3.
E.2 Apparatus
E.2.1 Silica or platinum dish.
E.2.2 Furnace.
E.2.3 Desiccator.
E.3 Procedure
Weight 5 g -10 g of the honey sample in an ignited and pre-weighed platinum or silica dish and gently
heat in a muffle furnace until the sample is black and dry and there is no danger of loss by foaming
and overflowing. An infrared lamp may be used to char the sample before inserting into the furnace.
If necessary a few drops of olive oil may be added to prevent frothing. The sample is then ignited at

600 T to constant weight. The sample is cooled in a desiccator and weighed.

E.4 Calculation and expression of results

Ash, per cent by mass = —(P—g’

Where
m, is the mass of the dish with the ash, g;
m is the mass of empty dish, g; and
m; is the mass of the dish with the material taken for the test, g.

The result is expressed as per cent ash (mass/mass).

20 © EAC 2010 — All rights reserved



CD/K/652:2010

Annex F
(normative)

Determination of acidity
F.1 Sampling
The honey is prepared for sampling as in Clause C.3.
F.2 Reagents
F.2.1 Sodium hydroxide 0.1 N (carbonate free.
F.2.2  Phenolphthalein indicator, 1 % (m/v) in metha  nol neutralized.
F.2.3 Distilled water
Made carbon dioxide free by boiling and subsequent cooling.
F.3 Procedure
F.3.1 Preparation of test sample
Weigh 10 g of honey accurately and dissolve in 75 ml distilled water (F.2.3).
F.3.2 Titration

Titrate the test sample against carbonate free 0.1 N sodium hydroxide solution using 4-5 drops of
neutralized phenolphthalein indicator.

For darkly coloured samples, a smaller weight should be taken. As an alternative, a pH meter may be
used and the sample tirated to pH 8.3.

F.4 Calculation and expression of results
F.4.1 Express the acidity as % gluconic acid calculated as follows:
0.25xV
Acidity (as gluconic acid), per cent by mass = M
where
V is the number of ml of 0.1 N NaOH used in the neutralization of the test sample; and
M is the mass in g of the sample taken for the test.

F.4.2 The acidity may also be expressed as millivals (milliequivalents) acid/kg honey calculated as
follows:

Acidity (millivals acid/kg honey) = 10 v

Where
v is the number of ml 0.1 N NaOH used in the neutralization of 10 g honey.
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Annex G
(normative)

Fiche’s test
G.1 Reagent
G.1.1 Resorcinol solution
Dissolve 1 g of resublimed resorcinol in 100 g ml of hydrochloric acid (sp. gr. 1.18-1.9).
G.2 Procedure
Dissolve 2 g of honey in 10 ml of water and extract with 30 ml ether in a separating funnel and
gglr:)cuerhtrate the layer to 5 ml. Add 2 ml of freshly prepared resorcinol solution, shake and note the

G.3 Results

A cherry red colour appearing in a minute indicates the presence of commercial invert sugar. Yellow
and other shades have no significance.
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Annex H
(normative)

Determination of total count of pollens and plant e lements in extracted honey
H.1 Procedure

Weigh accurately 10 g of honey in a small clean beaker. Dissolve the honey in 50 mm of distilled
water. For honey rich in sediments, the quantity of honey may be reduced to 5 g or 1 g and dilution
and calculation may suitably be altered. Transfer this carefully to a 100-ml measuring cylinder and fill
the cylinder with distilled water up to 100-mI mark. Centrifuge 10 ml of this stock solution in 15-ml
centrifuge tube at 3 000 rev/min for 5 minutes. Decant cautiously the supernatant liquid without
disturbing the sediment, taking care to leave one millilitre of the liquid with the sediment in the tube.
Then, shake well the sediment and completely transfer to a collecting tube. Repeat centrifuging for all
the stock solutions of honey and sediments in the same collection tube. To these sediments in the
collection tube add a drop of 0.5 percent alcoholic basic fuchsin solution and stir the sediment well.
Then centrifuge it and draw of the supernatant liquid and disperse the sediment in one millilitre of the
solution. Shake well the sediment and place a drop of this solution on the one millimetre squares on
the haemocytonleter and place a coverslip. Count pollens fungal spores and algae present in one
millimetre square at a magnification of 100 X. Repeat this counting ten times and take 10 different
counts with the dispersed sediment.

H.2 Calculation

The average number of plant elements counted over the haemocytometer are for the volume 0.1 mm
(2 mm square x 0.1 mm depth).

From this, calculate the pollens and plant elements present in one millilitre, which is equivalent to their
absolute number present in 10 g of honey. Express the result as the number of pollens and plant
elements in 1 g of honey.
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Annex J
(normative)

Determination of diastase acidity and hydroxymethyl furfural

Method A — Determination of diastase acidity

J.1l Principal of the method

Based on the method of Schade et al. (1958) as modified by White et al. (1959) and Hardon (1961).
J.2 Reagents

J.2.1 lodine stock solution

Dissolve 20 g potassium iodide, analytical grade, in 30 ml — 40-mL water containing 22 g potassium
iodine, analytical grade and dilute tol litre with water.

J.2.2 lodine Solution 0.000 7 N

Dissolve 20 g potassium iodide, analytical grade in 30 ml — 40-ml water in a 500-volumetric flask.
Add 5.0 ml iodine stock solution to make up to volume, make a fresh solution every two days.
J.2.3  Acetate buffer — pH 5.3 (1.59 m)

Dissolve 87 g sodium acetate crystals (CH;COCNa.3H,0) in 400-ml water, add about 10.5 ml glacial
acetic acid in little water and make up 500 ml. Adjust the pH to 5.3 with sodium acetate or acetic acid
as necessary, using a pH meter.

J.2.4  Sodium chloride solution 0.5 M

Dissolve 14.5 g sodium chloride, analytical grade, in boiled out distilled water and make up to 500 ml.
The keeping time is limited by mould growth.

J.2.5 Starch solution

J.2.5.1 Use a starch with a blue value of 0.5 - 0.55 using a 1 cm cell, as determined by the method
below (J2.5.3).

J.2.5.2 Preparation of Solution

Weigh out the amount of start which is equivalent to 2.0 g anhydrous starch. Mix with 90 ml of water
in a 250-ml conical flask. Bring rapidly to the boil, swirling the solution as much as possible heating
over a thick wire gauze preferably with an asbestos centre. Boil gently for 3 min, cover and allow to
cool spontaneously to room temperature.

Transfer to a 100 ml volumetric flask, place in a water bath at 40 C to attain this temperature and
make up to volume at 40 C.

J.2.5.3 Method of determination of blue value of st arch

The amount of starch equivalent to 1 g anhydrous starch is dissolved by the above method (J.2.5.2),
cooled and 2.5 ml acetate buffer added before making up to 100 ml in a volumetric flask. To a 100-ml
volumetric flask add 75-ml water, 1-ml N hydrochloric acid and 1.5 ml of 0.02 N iodine solution.

Then add 0.5 ml of the starch solution and make up to volume with water, allow to stand for one hour
in the dark and read in 1 cm using a spectrophotometer 660 nm against a blank cell containing all the
ingredients except the starch solution. Reading on the absorbance scale = Blue Value.
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J.3 Apparatus

J.3.1 Waterbathat40+0.2C

J.3.2  Spectrophotometer to read 550 nm

J.4 Sampling

The honey sample is prepared as in Clause C.3 without any heating.
J.5 Procedure

J.5.1 Preparation of test samples

10.0 g honey is weighed into a 50-ml beaker and 5.0-ml acetate buffer solution added, together with
20-ml water to dissolve the sample. The sample is completely dissolved by stirring the cold solution.
3-ml sodium chloride solution is added to a 50-ml volumetric flask and the dissolved honey sample is
transferred to this and the volume adjusted to 50 ml. This gives the test honey solution.

NOTE Itis essential that the honey should be buffered before coming into contact with sodium chloride.

J.5.2 Standardization of the starch solution

The starch solution is warmed to 40C and 5 ml pipe tted into 10 ml of water at 40C and mixed well. 1
ml of this solution is pipetted into 10 ml 0.000 7 N iodine solution, diluted with 35 ml of water and
mixed well. The colour is read at 660 nm against a water blank using a 1 cm cell. The absorbance
should be 0.760 £ 0.020. If necessary the volume of added water is adjusted to obtain the correct
absorbance.

J.5.3 Absorbance determination

Pipette 10-ml honey solution into 50-ml graduated cylinder and place in 40C * 0.2 water bath with
a flask containing starch solution. After 15 minutes pipette 5 ml starch solution, mix, and start stop-
watch. At 5 min intervals remove 1-ml aliquots and add to 10.00 ml 0.000 7 N iodine solution. Mix and
dilute to standard volume (J.5.2). Determine absorbance at 660 nm in spectrophotometer immediately
using a 1 cm cell. Continue taking 1-ml aliquots at intervals until an absorbance of less than 0.235 is
obtained.

J.6 Calculation and expression of results

The absorbance values obtained (J.5.3) are plotted against time (min) on a rectilinear paper. A
straight line in drawn through at least three points on the graph to determine the time when the
reaction mixture reaches an absorbance of 0.235. Divide 300 by time in minutes to obtain the
diastase number (DN). This number expresses the diastase activity as ml of 1 % starch solution
hydrolyzed by the enzyme quantity contained in 1 g of honey in 1 h at 40 . This diastase number
corresponds with the Gothe-scale number. Diastase activity = DN = ml starch solution (1%)/g honey/h
at 40 C.

Method B — Determination of hydroxymethylfurfural

J.7 Principle of the method

This is a photometric method based on the method of Winkler (1955).

J.8 Reagents

J.8.1 Barbituric acid solution

Weigh 500 mg barbituric acid and transfer to a 100-mL graduated flask using 70 mL water. Place in a
hot water bath until dissolved, cool and make up to volume.
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J.8.2 p-Toluidine solution

Weigh about 10.0 g p-toluidine, analytical grade, and dissolve in about 50 mL isopropanol by gentle
warming on a water bath.

Transfer to a 100-mL graduated flask with isopropanol and add 10 mL glacial acetic acid. Cool and
make up to volume with isopropanol. Keep the solution in the dark. Do not use for at least 24 h.

J.8.3 Distilled water (oxygen free)

Nitrogen gas is passed through boiling distilled water. The water is then cooled.

J.9 Apparatus

J.9.1 Spectrophotometer to read at 550 nm

J.10  Sampling

The honey is prepared as in Clause C.3 without heating.

J.11  Procedure

J.11.1 Preparation of test sample

10 g of honey is weighed and dissolved, without heating, in 20 mL oxygen-free distilled water (see
J.8.3). The solution is transferred to a 50-ml graduated flask and made up to volume to give honey
solution. The sample should be tested after preparation without delay.

J.11.2 Determination

2.0 ml of honey solution is pipetted into each of two test tubes and 5.0 ml p-to- luidine solution is
added to each. Into one test tube, 1-ml water is pipetted and into the other 1-ml barbituric acid

solution and both mixtures shaken.

The one with added water serves the water blank. The addition of the reagents should be done
without pause and should be finished in about 1 — 2 min.

The extinction of the sample is read against the blank at 550 nm using a 1 cm cell immediately the
maximum value is reached.

J.12. Calculation and expression of results

The method may be calibrated by the use of a standard solution of hyroxymethylfurfural (HMF)
standardized by dissolving commercial or laboratory MHF and assaying spectrophometrically.

Where E = 16,830 at 284 nm; using 0-300 mg standards.
Results may be worked out roughly from the equation;

mg/100 g HMF = __Absorbance .4,
Thickness of layer

Results are expressed as mg HMF/kg honey.
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Annex K
(normative)

Determination of total water insoluble solids conte nt
K.1 Sampling
The honey is prepared for sampling as in Clause C.3.
K.2 Procedure
K.2.1 Preparation of test sample

About 20 g of honey is weighed to the nearest centigram (10 mg) and dissolved in a suitable quantity
of distilled water at 80 € and mixed well.

K.2.2 Determination (gravimetric)

The test solution J.2.1 is filtered through a previously dried and weighed fine sintered glass crucible
(pore size, 15 - 40 microns) and washed thoroughly with hot water (80 ) until free from sugars
(Mobr test).

The crucible is dried for one hour at 135 . Coole d and weighed to the nearest 0.1 mg.

K.3 Calculation and expression of results

The result is expressed as per cent water insoluble solids (S), calculated as follows:
S = (% water insoluble solids) = —

where
X is the gain in weight of the crucible (weight of residue), (g)

W is the weight of the honey sample.
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Annex L
(normative)

Aniline chloride test
L.1 Apparatus — Spectrophotometer
L.2 Reagents
L.2.1 Aniline chloride reagent

Pipette 50 ml of aniline into a 125-ml Erlenmeyer flask, add 15 ml of hydrochloric acid solution
containing 25 per cent hydrogen chloride and mix.

Prepare the reagent fresh every week.
Redistill the aniline if its colour is darker than yellow or slight brownish yellow.
Preserve aniline and the aniline chloride reagent in a refrigerator.

Caution: In using aniline or the reagent, take care to keep from contact with the skin.
Wash off immediately if contact occurs.

L.2.2 Ethyl acetate buffer

Purify absolute ethyl acetate by refluking about 1 000 ml - 1200 ml over 7-8 of metaphenylanediamine
hydrochloride for about 90 min then distilling, rejecting the first 15 ml of distillate and discontinuing
distillation when the volume left in the distillation flask is about 100 ml.

L.2.3 Purified Isoamyl Alcohol Minutes

Reflex 1 litre of reagent grade isoamyl alcohol over 35 g - 40 g of potassium hydroxide for 60 min - 70
min.

L.3 Procedure

On a balance accurate to 0.1 g; weigh 50 g of honey into 100 ml of volumetric flask (transfer with
water to the flask if necessary). Add 50 ml of water, swirl to dissolve and wash down the neck of the
flask. Dilute to the mark and mix again thoroughly. Measure exactly 25 ml of the clear solution into a
100 ml - 125 ml separatory funnel. Introduce 25 ml of the purified ethyl acetate into the funnel with a
volumetric pipette. Stopper and shake vigorously for 2 minutes. Allow the layers to separate and
draw off the lower aqueous layers any emulsion at the interface. Filter the ethyl acetate layer through
a folded filter paper an pipette 10 ml of the clear ethyl acetate extract into a small Erlenmeyer flask
(50 ml). Add an equal volume of the purified isoamyl alcohol and swirl to mix.

Introduce into the mixed solution exactly 1 ml of the aniline chloride reagent, stopper, mix quickly and
note the time. Set the flask aside in the dark at a temperature of 20 C — 25 € for 15 minutes after
the additional of the aniline chloride reagent. Without delay, determine absorbance at 520 pml in the
spectrophotometer, the clear solvent mixture (equal volumes of ethyl acetate and isoamyl alcohol) in
the standard cell. Multiply absorbance by 1 000 to obtain the aniline chloride number.

28 © EAC 2010 — All rights reserved



CD/K/652:2010

Annex M
(normative)

Determination of metal contaminants

Metal contaminant levels shall be determined by the methods specified in EAS 41.
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Annex N
(normative)

Sampling of extracted honey
N.1 General requirements

N.1.0 In drawing, preparing, storing and handling samples, the following precautions and directions
shall be observed.

N.1.1 Samples shall be taken in a protected place not exposed to damp air, dust or soot.
N.1.2 The sampling instrument shall be clean and dry when used.

N.1.3 Precautions shall be taken to protect the samples, the material being sampled, the sampling
instrument and the containers for samples from adventitious contamination.

N.1.4 The samples shall be placed in clean and dry glass containers. The sample containers shall
be of such a size that they are almost completely filled by the sample.

N.1.5 Each container shall be sealed air-tight after filling and marked with full details of sampling,
code number and other important particulars of the consignment.

N.1.6 Samples shall be stored in such a manner that the temperature of the material does not vary
unduly from the normal temperature.

N.2 Scale of sampling

N.2.1 Lot

All the containers in a single consignment belonging to the same grade of material shall constitute a
lot. If the consignment is declared to consist of different grades of material, the containers belonging
to the same grade shall be grouped together and the groups of containers of the same grade in a

consignment shall constitute separate lots.

N.2.1.1 Samples shall be tested from each lot for ascertaining its conformity to the requirements of
this specification.

N.2.2 The number of containers to be selected from each lot shall depend on the size of the lot and
shall be done in accordance with Table N.1.

Table N.1 — Number of containers to selected for sa  mpling

Lot size Number of containers to be selected (n) for size
(N) of the container
500 g and above Below 500 g
@) 2 3)
Up to 25 3 6
26 to 150 4 6
151 to 500 5 9
501 and above 7 12

N.2.3 The containers shall be chosen at random from the lot and for this purpose a random
number table as agreed to between the purchaser the supplier shall be used. If such a table is not
available, the following procedure shall be adopted:

Starting from any container in the lot, count them as 1, 2, 3..., up to r in a systematic manner,
where r is equal to the integral part of N/n, N being the total number of containers in the lot, n
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the number of containers to be chosen (see Table 3). Every rth container thus counted shall
be separated until the requisite number of containers is obtained from the lot to give samples
for test.

N.3 Test samples and referee samples

N.3.0 The samples shall be drawn and prepared according to N.3.1 and N.3.2, when the containers
are selected according to col2 Table 3. Clause N.3.3 shall be followed when the containers are
selected according to col3 to Table 3.

N.3.1 Preparation of individual samples

Draw with suitable sampling instrument equal quantities of the material from different parts (top,
middle, bottom, etc) of the container till about 300 g of the material is drawn; divide it into three equal
parts. Each part so obtained shall constitute an individual sample representing the container and shall
be transferred immediately to thoroughly cleaned, dry containers, sealed air-tight, and marked with
particulars given under N.1.5. Three individual samples so obtained from each container shall be
made into sets in such a way that each set has a sample representing each selected container. One
of these shall be marked for the purchaser, another for the vendor and the third for the referee.

N.3.2 Preparation of composite sample

From the material from each of the selected container, remaining after the individual sample has been
taken, approximately equal quantities of material shall be taken and mixed together so as to form a
composite sample weighing about 150 g. This composite sample shall be divided into three equal
parts and transferred to clean and dry containers, sealed air-tight and labelled with particulars as
given in N.1.5. One of these composite samples shall be for the purchaser, another for the vendor
and the third for the referee.

N.3.3 When honey is in containers of size less than 500 g, the number of containers shall be
selected according to col3 of Table 3. The selected containers shall be divided at random into three
equal sets. The containers belonging to each set shall be opened and approximately equal quantity of
material shall be taken and mixed together to form a composite sample of 50 g. The honey left in
each container after the preparation of composite sample shall be sealed airtight with all the
particulars as given in N.1.5. The individual samples also shall be packed in air-tight containers with
all the particulars as given in N.1.5. The three sets of the individual sample with their corresponding
composite sample shall be marked in such a way that one set is for the purchaser, another for the
vendor and the third for the referee.

N.3.4 Referee sample

Referee sample shall consist of a set of individual samples (N.3.1 and N.3.3) and a composite sample
(N.3.2 and N.3.3) marked for this purpose and shall bear the seals of the purchaser and the vendor.
These shall be kept at a place as agreed to between the two.

N.4 Number of tests

N.4.1 Tests for the moisture, ash, total reducing sugars and Fiehe's test shall be conducted on each
of the samples constituting a set of individual samples.

N.4.2 Test for specific gravity, sucrose percent, fructose-glucose ratio and acidity shall be
conducted on the composite sample.

N.4.2.1 If Fiehe's test is positive, determination of hydroxymethyl furfural (HMF) content shall be
carried out on the individual sample.

N.5 Criteria for conformity

N.5.1 A lot shall be declared to have satisfied the requirements of the specification when N.5.1.1
and N.5.1.4 are satisfied.
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N.5.1.1 Each individual sample shall satisfy the requirements given in 5.1, 5.2 and 5.3.

N.5.1.2 The test results on the composite sample for characteristics mentioned in N.4.2 and N.4.2.1
shall satisfy the corresponding requirements as given in Table 3.

N.5.1.3 The test result on the individual samples for Fiehe's test shall be negative. The HMF content
determination, carried out on those individual samples in which Fiehe's test is positive, shall satisfy
the corresponding requirements as given in Table 3.

N.5.1.4 The test results for moisture, ash and total reducing sugars shall be recorded as shown in
Table N.2. The mean and range for the test results of the individual sample shall be calculated as
follows:

sum of test results
number of test results

Mean (Y) =

Range (R) =the difference between the maximum and minimum values of the test results

The mean and range shall be recorded as shown in col 3 and 4 of Table N.2 respectively. The
appropriate expression as shown in col 6 of Table N.2 shall be calculated. If the value of these
expressions satisfy the relevant conditions given in col6 of Table N.2, the lot shall be declared to have
satisfied the requirements of moisture, ash and total reducing sugars.

Table N.2 — Criteria for conformity

S/No. Characteristic Test results Average Range Criteria for conformity

1,2,..,n

M @ ® 4) ®) (6)

i) Moisture - R +0.6R;, the value of that grade as
specified in Table 1

i) | Ash — Ra +0.6R, 0.5

iii) | Total reducing sugars - o Rs " _06Rs; the value of that grade as
specified in Table 1

32 © EAC 2010 — All rights reserved



CD/K/652:2010

© EAC 2010 — All rights reserved



