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BRIEFING
  Honey. Because there is no existing FCC monograph or identity standard for this food ingredient, a new
FCC Identity Standard is proposed based on information and data received.
 
1. This proposal is the fourth proposal of an FCC Identity Standard and the first to describe commercially

available types of honey. FCC Identity Standards are documents designed to help users determine the
identity or authenticity of a food ingredient (particularly agricultural materials) for which an FCC
monograph does not exist. The purpose of the FCC Identity Standard is to give users a description of the
ingredient as well as a series of Identification tests with Acceptance criteria representing parameters
typically found in the ingredient described and may be sourced from comments and data received or
publicly available data. All FCC Identity Standards should be considered informational only and are not
meant to be confused with FCC monograph specifications.

2. All of the proposed specifications included in this FCC Identity Standard are based on honey. This Identity
Standard can be used by industry to identify commercially available products in comparison to honey and
other sweeteners, and to facilitate authentic labeling.

 This proposal is targeted for publication in the Second Supplement to FCC 12.
 (FI: G. Clapper) C237917

Add the following:
▲ Honey
Proposed in: Jun 2020

DESCRIPTION

I�����������
Honey is the natural sweet substance produced by species within the Apis genus from the nectar of plants
or from secretions of living parts of plants or excretions of plant-sucking insects on the living parts of
plants which the bees collect, transform by combining with specific substances of their own, deposit,
dehydrate, store, and leave in the honeycomb to ripen.
Honey consists primarily of simple sugars, predominantly fructose and glucose, as well as other
substances such as organic acids, enzymes, and solid particles derived from nectar collection by bees,
including pollen. The color of honey varies from nearly colorless to dark brown. The consistency can be
fluid, viscous, or partially to entirely crystallized. These parameters are dependent upon the botanical
origin of the honey, processing, specific composition, storage temperature, and related factors. Most
honey eventually crystallizes naturally. The flavor and aroma of honey are variable, mainly depending on
its botanical origin.
This standard applies to all honeys produced by species within the Apis genus and covers all styles or
presentations intended for direct consumption, including honey used as an ingredient in other foods. It is
important to note that the product totally or partially produced by bees when foraging external sources
other than nectar or honeydew (e.g., juices, syrups, etc.) or derived from products used for artificial
feeding is not considered honey according to this standard. In addition to meeting the requirements within
this Identity Standard, honey sold as such should meet all other applicable global, national, or local
standards as required. [N���— The term “ honey sold as such” applies to honey sold without addition or
modification and does not apply to other finished products that use honey as an ingredient or honey that
is combined with other ingredients. Those final products are not considered honey according to this
Identity Standard, though they may be subject to national or local regulations.]



6/30/2020 © 2020 USPC - Honey - FCC Forum June 2020

2/15

P��������� �� H����
Nectar or honeydew collected by bees must undergo a series of complicated processes in order for it to be
transformed into honey. This transformation occurs in the beehive, and it implies the production of a
stable food source for the bees that is suitable for long-term storage in the hive. Transformation of
nectar/honeydew into honey requires a certain amount of time, and the process is referred to as ripening.
Honey maturation starts with the uptake of nectar and/or honeydew in the bee honey stomach while the
foraging bees complete collecting their load of nectar in the field and during their return flight.  Honey
maturation is inseparable from the drying process and involves the addition of enzymes and other bee
substances, the lowering of pH through the production of acids in the bee stomach, and the transformation
of nectar/honeydew substances.  A considerable microbial population exists at the initial stages of the
maturation process that could be involved in some of these transformations, such as the biosynthesis of
carbohydrates.  The transformation of nectar into honey is the result of thousands of years of evolution by
bees to achieve a long-term provision of food for their own use when there is no nectar flow from the
surroundings of the colony. The reduced water content, the elevated concentration of sugars, the low pH,
and the presence of different antimicrobial substances make honey a non-fermentable and long-lasting
food for bees. An eventual fermentation of food reserves is an undesirable process for bees because it
produces ethanol, which is toxic to them, and affects their behavior in a manner similar to effects noted in
certain vertebrates.  During the ripening process, bees also add enzymes including invertase, which helps
to convert sucrose into more stable simple sugars, glucose, and fructose; and glucose oxidase, which is
essential for the production of gluconic acid and hydrogen peroxide, and, in turn, prevents fermentation.
As nectar is passed from bee to bee, more enzymes are added and more water is evaporated.  The
allocation and relocation of the content of many cells before final storage is an important part of the
ripening process, and it needs sufficient space in the beehive for its normal occurrence.  Bees eventually
cap the cells when they are full of mature honey. Evidence  is provided for the occurrence of both passive
and active mechanisms of nectar dehydration inside the hive. Active dehydration occurs during "tongue
lashing" behavior, when worker bees concentrate droplets of regurgitated nectar with movements of their
mouthparts. By contrast, passive concentration of nectar occurs through direct evaporation of nectar
stored in cells; the concentration inside the beehive is faster for smaller sugar solution volumes that
display a larger surface area.  As the nectar is dehydrated, the absolute sugar concentration rises
rendering the ripening product increasingly hygroscopic. Bees protect the mature product by sealing off
cells filled with honey with a lid of wax.
The ripening process concludes when capping has already started, suggesting the possibility of a race
against honey dilution and unwanted fermentation due to the high hygroscopic nature of ripe honey.  The
process of drying normally continues until the honey contains less than 18% water. Honeys from very
humid areas or produced during humid seasons may cause exceptions because bees may cap honey
containing more than 18% water.
Drying of honey requires ample space in the hive. During an abundant honey flow, the “ honey hoarding”
instinct of the bees increases if a storage space in the hive is plentiful.  The time that bees need to ripen
and cap honey greatly varies depending on climate conditions and the strength of the honey flow. In any
case, sufficient time in the hive and multiple manipulations by bees are considered necessary for the
transformation of nectar into honey. [N���— Frames with fresh nectar that can be shaken out of the
cells like water should not be harvested by the beekeeper.  In areas of very low humidity, it is normal for
frames to contain uncapped cells with mature honey of 18%–20% moisture that can be harvested by the
beekeeper. However in tropical areas where humidity is high, only fully capped frames should be
harvested. ]
C���������� ��� Q������ F������

Added ingredients: Honey must not have any food ingredients other than honey added to it. This
includes the external addition of food additives, food flavors, and any substance naturally occurring in
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honey. Compound honey products (e.g., infused or flavored honeys) must be clearly labeled in a way
that avoids confusion with varietal honeys. Honey infused with pepper, for example, should be
labeled as “ honey infused with pepper” and not “pepper honey”, which would be the appropriate
labeling for honey that bees make from pepper plants. Honeys containing additional pollen should be
labeled as such since external addition of pollen may mislead the botanical and/or geographical origin
of honey.

Extraneous matter: Honey must be substantially free of extraneous matter, with a total content
of NMT 0.1 g/100 g of honey (Insoluble Matter). Extraneous matter in honey are materials not
included in the Description of this Identity Standard. Extraneous matter may include, but are not
limited to, solid particles from the honey extracting process (wax, bees, or bee parts) or incorporated
into honey through bad manufacturing practices (hairs; minerals; wooden, plastic, metal, or glass
particles; or any other visible foreign bodies). Removal of named matters may be carried out by
appropriate straining with a mesh size in the range of 80–200 μm, which retains foreign particles but
not pollen.  The mesh size should be chosen such that the straining does not significantly remove
or alter the distribution of the natural pollen. Honey strained with a mesh range which substantially
removes or alters the distribution of natural pollen must be labeled as filtered honey. The current
limit of 0.1 g of extraneous matter per 100 g of honey is high for honeys extracted by
centrifugation.  However, an ample limit like this avoids the unintended exclusion of some kinds of
minimally processed honeys like those frequently offered directly from beekeepers to consumers in
local markets. The eventual presence of a minimal content of wax in honey does not imply any safety
risk to the consumer. [N���— For honey produced and imported into, or produced and packed within
the United States, the product and facilities that produce, pack, store, or otherwise handle the
product must be compliant with applicable legal requirements. This includes the facility being
registered with the Food and Drug Administration (FDA), if required. In particular, honey must be
processed and handled in accordance with all applicable FDA requirements such as “Current Good
Manufacturing Practice, Hazard Analysis, and Risk-Based Preventive Controls for Human Food”;
“Mitigation Strategies to Protect Food Against Intentional Adulteration”; “Sanitary Transportation of
Human and Animal Food”; and “Foreign Supplier Verification Program”, unless an exemption applies,
such as the exemption for farms (see 21 CFR 1.227, 2018 for definition of “farm”). In addition, the
product must be labeled appropriately.]

Processing limitations: Honey must not be treated with physical, chemical, or biochemical
agents to exceed the limits of quality parameters described below. The use of ion-exchange resins to
remove undesired residues, remove hydroxymethylfurfural (HMF), lighten the color of honey, or to
perform other manipulations is not allowed because such practice also removes natural constituents
of honey to a significant extent. The resulting product is of inferior biological value and does not
comply with the definition nor with the essential composition and quality factors of Honey described
in this standard. The production of the honey must conserve all constituents particular to honey (i.e.,
all-natural components of natural honey), except where this is unavoidable in the removal of foreign
inorganic or organic matter (see Types of Honey, according to its processing). Honey must not have
any flavor, aroma, or taints derived from processing and/or storage. Honey must not be heated to
such an extent that its essential quality parameters exceed the limits described in this Identity
Standard. Honey used as an ingredient in food may be heated as part of the manufacturing process
of the food.

T���� �� H����
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Honey Defined by Source
Nectar honey or blossom honey: Honey which comes from the nectar of plants produced in

floral or extra-floral nectaries.
Honeydew honey: Honey which comes from excretions of plant-sucking insects (Hemiptera) on

the living parts of plants or secretions of living parts of plants.
Honey Defined by Processing

Raw honey: Honey extracted from the combs, settled, and then optionally strained. Raw honey
has not been heated to the extent that its original quality parameters are altered as defined in the
Identification section.

Strained honey: Honey of any type defined in this Identity Standard that has been strained to
NLT 80 μm, such that the original composition and distribution of pollen remains unchanged.
Strained honey is only 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. Raw and strained honeys may be
supplemented by information referring to (i) floral origin, if the product comes wholly or mainly
from the indicated source and possesses the organoleptic, physicochemical, and microscopic
characteristics of the source or (ii) regional, territorial, or topographical origin, if the product
comes entirely from the indicated place.

Filtered honey: Honey that has been filtered using a pore size between 1–80 μm to the extent
that very fine particles, including pollen, have been partially or totally removed. Blends of Filtered
honey and unfiltered honey should be labeled as “Filtered honey”. Filtration may employ the use of
diatomaceous earth where permitted by local regulations. [N���— Honey filtered using a pore size
less than 1 µm, with or without the addition of water, is no longer considered honey. Specifically,
“ultra-filtered honey” is not considered pure honey.]

Creamed honey: Honey in the solid state that has crystallized through a controlled process,
such as the Dyce process, for the purpose of creating a finely granulated product with a smooth,
creamy texture. Creamed honey, or honey spread, consists of finely crystallized honey and has a
smooth consistency. It is prepared by heating honey to completely liquefy it, then straining it, and
"seeding" the honey by adding variable quantities of crystallized honey depending on the season,
type of honey, and percent of moisture. The honey is then poured into retail containers and stored
in a cool room for several days to "set up" or crystallize.

Comb honey: Honey in the beeswax comb as stored naturally by the bees in the hive.
Chunk honey: Comb honey in a container with liquid honey poured around the comb.

IDENTIFICATION

P���������� �� H���������� H���� S������
[N���—In order to ensure a sample of honey to be analyzed is representative of the lot under study,

it is recommended to follow DIN 10742:2011-06 . During sampling, the following sample weights
must be obtained: NLT 300 g for a single sample; NLT 50 g for a sub-sample; and NLT 1000 g for a
mixed sample. The sample homogenization techniques below should be applied to all Honey
samples prior to analysis using any of the methods within the Identification.]

Liquid or crystallized honey free from extraneous matter: Stir for a minimum of 3 min to
homogenize the sample. Be careful to not incorporate too much air into the sample. Crystallized
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honey should be softened by heating it in a stove or thermostatic bath at 40.0°. [N���— The
temperature used is important if the sample will be analyzed for HMF, which is sensitive to oxidation.]

Liquid or crystallized honey containing extraneous matter: Remove the coarse material. Stir
the honey at room temperature. Pass through a stainless-steel sieve with a mesh diameter of 0.5
mm. Gently press crystallized honey with a spatula through a stainless-steel sieve with a mesh
diameter of 0.5 mm.

Comb honey: Uncap the comb and drain the comb through a stainless-steel sieve with a mesh
diameter of 0.5 mm without heating.

• A. I�������� M�����
Sample solution: Accurately weigh 20 g of Honey and dissolve in 200 mL of water at 80°. Mix well.
Solution A: 1% phloroglucinol (1,3,5-trihydroxybenzene) in ethanol
Analysis: Dry a sintered-glass crucible of pore size 15–40 μm in an air oven at 135° ± 10°. Cool to

ambient temperature in a desiccator containing an efficient desiccant such as silica gel. Weigh the
crucible. Filter the Sample solution through the crucible. Wash carefully and extensively with warm
water until free from sugars. [N���— Perform the following procedure as a check to ensure the
sugars are absent: transfer an approximately 3-mL aliquot of filtrate to a test tube and add 1 mL of
Solution A; mix and add a few drops of concentrated sulfuric acid down the sides of the tube. Sugars
produce a color at the interface.] Dry the crucible at 135° for 1 h, cool in the desiccator, and weigh.
Dry for 30-min intervals until constant weight is obtained.
Calculate the percent of insoluble matter:

Result = (m/m ) × 100

m = weight of crucible after drying the Sample solution minus the weight of the empty crucible (g)
m = weight of honey in the Standard solution (g)

Acceptance criteria: NMT 0.1 g/100 g of Honey
• B. M�������, R�������������

Sample solution: Homogenize a 10-g sample of Honey and transfer it to a flask. Stopper the flask
tightly and place it in a 50° ± 2° water bath until all crystals are dissolved. Cool to room temperature
and stir.

Analysis: Use a clean and dry refractometer (Abbé, or equivalent, which can be thermostated at
20°). Directly after homogenization, cover the surface of a prism evenly with the Sample solution.
After 2 min, read and record the refractive index. Perform in duplicate and take the average of the
recorded refractive indices, then report the corresponding moisture content from Table 1.

Table 1. Relationship Between Refractive Index and Water Content of
Honeys

Water Content
(g/100 g)

Refractive Index
(20°)

Water Content
(g/100 g)

Refractive Index
(20°)

13.0 1.5044 19.0 1.4890

13.2 1.5038 19.2 1.4885

13.4 1.5033 19.4 1.4880
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Water Content
(g/100 g)

Refractive Index
(20°)

Water Content
(g/100 g)

Refractive Index
(20°)

13.6 1.5028 19.6 1.4875

13.8 1.5023 19.8 1.4870

14.0 1.5018 20.0 1.4865

14.2 1.5012 20.2 1.4860

14.4 1.5007 20.4 1.4855

14.6 1.5002 20.6 1.4850

14.8 1.4997 20.8 1.4845

15.0 1.4992 21.0 1.4840

15.2 1.4987 21.2 1.4835

15.4 1.4982 21.4 1.4830

15.6 1.4976 21.6 1.4825

15.8 1.4971 21.8 1.4820

16.0 1.4966 22.0 1.4815

16.2 1.4961 22.2 1.4810

16.4 1.4956 22.4 1.4805

16.6 1.4951 22.6 1.4800

16.8 1.4946 22.8 1.4795

17.0 1.4940 23.0 1.4790

17.2 1.4935 23.2 1.4785

17.4 1.4930 23.4 1.4780

17.6 1.4925 23.6 1.4775

17.8 1.4920 23.8 1.4770

18.0 1.4915 24.0 1.4765

18.2 1.4910 24.2 1.4760

18.4 1.4905 24.4 1.4755

18.6 1.4900 24.6 1.4750
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Water Content
(g/100 g)

Refractive Index
(20°)

Water Content
(g/100 g)

Refractive Index
(20°)

18.8 1.4895 24.8 1.4745

25.0 1.4740

Acceptance criteria: NMT 20.0%
Discussion of results: Moisture values lower than 20.0% may be required for particular honey

types/grades or according to users’ national or local standards. If honeycombs are stored for a few
days in a honey extraction room, the beekeeper should ensure that the honey does not deteriorate
by taking up moisture from the environment. In such cases an equilibrium air humidity of NMT 50%
is recommended. Honey with a moisture content greater than 17.0% may ferment depending on the
amount of yeast present in the honey.  Reduction of moisture in mature honey (e.g. from 20% to
18%) may be necessary before bottling in order to reduce the risk of fermentation. The intent of this
process is absolutely different from the use of vacuum dryers to remove large quantities of moisture
from immature honey. Extraction of moisture from extracted immature honey is considered a human
intervention that interferes with the natural process of maturation.  It also results in a significant
loss of honey aromatics and flavonoids which are stable at normal atmospheric pressure.

• C. HMF C������
Solution A: 150 mg/mL of potassium hexacyanoferrate(II) in water
Solution B: 300 mg/mL of zinc acetate in water
Mobile phase: Water and methanol (90:10)
Standard solutions: Prepare a series of solutions of 5-(hydroxymethyl)furan-2-carbaldehyde (HMF;

≥97.0% purity) containing 1, 2, 5, and 10 mg/L in water. Prepare fresh daily and immediately
perform the Analysis.

Sample solution: Weigh a 10-g sample of homogenized Honey into a 50-mL beaker. Dissolve the
sample in 25 mL of water and then quantitatively transfer to a 50-mL volumetric flask. Add 1 mL of
Solution A and shake well. Add 1 mL of Solution B, shake once, and dilute with water to volume. Pass
through a 0.45-μm membrane filter and immediately perform the Analysis.

Chromatographic system, Appendix IIA
Mode: HPLC
Detector: UV 285 nm
Column: 125-mm × 4-mm or 250-mm × 4-mm; octadecylsilane chemically bonded to porous

silica or ceramic microparticles 5-μm in diameter (Hypersil ODS, or equivalent)
Flow rate: 1.0 mL/min
Injection volume: 20 μL

Analysis: Separately inject each of the Standard solutions into the chromatograph and record the
chromatograms. Prepare a standard curve of the peak responses versus the concentration of the
Standard solutions in mg/L. Inject the Sample solution into the chromatograph and record the
resulting chromatogram. Using the slope and y-intercept from the standard curve, determine the
concentration of HMF, in mg/kg, in the Honey sample.
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Result = (A − B)/(m × C)
A = peak area of the Sample solution
B = y-intercept of the standard curve
m = slope of the standard curve
C = concentration of the Sample solution (kg/L)

Acceptance criteria
Honeys not of declared origin from tropical climates: NMT 40 mg/kg
Honeys of declared origin from tropical climates and blends of those honeys: NMT 80

mg/kg if the diastase levels are NLT 8 units on the Schade scale
Discussion of results: The higher limit for Honeys of declared origin from tropical climates and

blends of those honeys does not apply if the diastase levels are below 8 units on the Schade scale. In
cases where the diastase levels are less than 8 units, the 40-mg/kg Acceptance criteria must be
applied. Honeys intended as food ingredients may exceed these limits for HMF.

• D. E��������� C�����������
Sample solution: 200 mg/mL. Prepare by diluting an amount of homogenized Honey equivalent to

20 g on the moisture-free basis with water to 100 mL.
Conductivity reference solution: 0.1 M potassium chloride. [N���— Dry the potassium chloride at

130° before preparing the Conductivity reference solution.] Prepare fresh daily.
Analysis: The cell constant for the conductivity being used is required for this method. If the cell

constant is not known, it should first be determined as follows. Transfer 40 mL of Conductivity
reference solution to a beaker and place the beaker in a water bath held at 20°. Connect the
conductivity cell to the conductivity meter. Rinse the cell thoroughly with Conductivity reference
solution and then immerse the cell, together with a thermometer, into the Conductivity reference
solution. Read the electrical conductance of the Conductivity reference solution, in mS, once the
temperature has equilibrated to 20°.
Calculate the cell constant, K:

K = 11.691 × (1/G)
K = cell constant (cm )
11.691= sum of the mean value of the electrical conductivity of freshly distilled water, in mS/cm ,

and the electrical conductivity of the Conductivity reference solution at 20°
G = electrical conductance of the Conductivity reference solution (mS)
Transfer 40 mL of the Sample solution into a beaker and place the beaker into a water bath held at
20°. Rinse the conductivity cell thoroughly with the remaining Sample solution and immerse the
conductivity cell, together with a thermometer, into the Sample solution. Read the electrical
conductance of the Sample solution, in mS, once temperature has equilibrated to 20°.
Calculate the conductivity of the Sample solution:

S  = K/G

S = electrical conductivity of the Sample solution (mS/cm)

K = cell constant (cm )
G = electrical conductance of the Sample solution (mS)
[N���— Use a platinum, double-electrode or carbon-electrode conductivity cell. In most cases the
cell constant should be determined for the electrode even if one has been supplied by the electrode
manufacturer.]

Acceptance criteria
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Honeys in general: NMT 0.8 mS/cm
Honeydew and chestnut honey and blends of those, with the following exceptions (see the

Note below): NLT 0.8 mS/cm
[N���—The following exceptions are for considerable natural variation: strawberry tree

(arbutus unedo), bell heather (erica cinerea), eucalyptus, lime (tilia spp.), ling heather
(calluna vulgaris), manuka or jelly bush (leptospermum spp.), and tea tree (melaleuca
spp.).]

• E. F��� A������
Solution A: 0.1 M sodium hydroxide
Sample solution: Transfer a 10-g sample of homogenized Honey to a 250-mL beaker and dissolve

in 75 mL of carbon dioxide-free water.
Analysis: Stirring with a magnetic stirrer, immerse electrodes of the pH meter into the Sample

solution, and record the pH. Titrate with Solution A until the pH reaches 8.30. Complete the titration
in NMT 2 min. Record the volume of titrant used to the nearest 0.2 mL if using a 10-mL buret or 0.1
mL if using an automatic titrator.
Calculate the free acidity in the Honey, expressed as molality and reported in mmol/kg:

Result = (100 × a)/m
a = volume of Solution A added to the Sample solution (mL)
m = weight of Honey used to prepare the Sample solution (g)

Acceptance criteria: NMT 50 mmol/kg
• F. D������� A�������

Solution A: 29 mg/mL of sodium chloride
Solution B: Dissolve 43.5 g of sodium acetate in water. Adjust the pH of the solution to 5.3 by

adding about 5 mL of glacial acetic acid, then dilute with water to 250 mL.
Solution C: Dissolve 11.0 g of iodine and 22.0 g of potassium iodide in 30–40 mL of water and then

dilute to 500 mL. Store in a closed, dark bottle.
Solution D: Dissolve 20.0 g of potassium iodide in 200 mL of water. Add 2 mL of Solution C and

then dilute with water to 500 mL. Prepare fresh daily.
Sample solution: Weigh a 10-g sample of homogenized Honey into a beaker and dissolve

completely in 15 mL of water and 5 mL of Solution B without heating the solution. Transfer the
solution to a 50-mL volumetric flask containing 3 mL of Solution A and dilute with water to volume.

Substrate solution: Weigh 2.000 g of soluble starch, previously dried at 130° for 90 min, into a
250-mL conical flask. Add 90 mL of water and mix by swirling. Rapidly bring the suspension to a boil
while stirring and boil gently for 3 min. Immediately transfer the hot solution to a 100-mL volumetric
flask. Cool to room temperature by running water over the flask. Bring the volumetric flask to volume
with water and mix thoroughly. Prepare fresh daily.

Dilute substrate solution: 10 mL of water mixed with 5 mL of Substrate solution
Substrate calibration: Transfer 20, 21, 22, 23, 24, and 25 mL of water to six 25 × 200-mm (or

larger) test tubes. Next, add 5 mL of the Dilute substrate solution to each tube. Add 0.5 mL of
Solution D to the test tube containing 20 mL of water, mix well, and immediately read the
absorbance at 660 nm using a suitable UV-Vis spectrophotometer against water in a 1-cm cell.
Proceed in the same manner with the other test tubes until an absorbance of 0.760 is obtained. The

18
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amount of water initially added to the tube with the 0.760 absorbance is the amount necessary for
the Analysis.

Analysis: Transfer 10 mL of the Sample solution into a 50-mL flask and place it in a 40° water bath
with a second flask containing 10 mL of the Substrate solution. Equilibrate both solutions for 15 min.
Using a pipette, transfer 15.0 mL of the equilibrated Substrate solution to the flask containing the
equilibrated Sample solution, and mix. Start a timer when adding the Substrate solution to the
Sample solution. At periodic intervals after 5 min, remove a 0.5-mL aliquot from the reaction flask
and rapidly add it to 5 mL of Solution D. Add the amount of water as determined in the Substrate
calibration, mix well, and immediately read the absorbance at 660 nm against water in a 1-cm cell.
Record the reaction time and the absorbance obtained for each aliquot. Continue taking aliquots until
an absorbance of less than 0.325 is obtained.
Prepare a reaction blank by adding 10 mL of the Sample solution to 5 mL of water and mix
thoroughly. Remove 0.5 mL of this solution and add 5 mL of Solution D and the amount of water
determined in the Substrate calibration. Mix well and read the absorbance at 660 nm against water
in a 1-cm cell.
If the absorbance of the first aliquot taken is less than 0.350, dilute the Sample solution further and
repeat the Analysis.
Subtract the absorbance of the reaction blank from each of the Sample solution absorbance values.
Plot the corrected absorbance values against the corresponding reaction times, in min. Create a
regression line of between 0.155 and 0.456 nm. There should be at least 3 points in this range. Using
the regression curve, determine the reaction time for an absorbance value of 0.235 nm.
One unit of diastase activity (Gothe or Schade units) is equivalent to the amount of enzyme required
to convert 0.01 g of starch to the prescribed absorbance endpoint in 60 min at 40° under the
conditions described.
Calculate the diastase activity (as the diastase number, DN, or Schade units) of the Honey:

Result = 300/t

300= value representing the sample dilution factor and diastase activity unit definition
t = reaction time to reach the absorbance value of 0.235 nm, as determined from the absorbance

curve (min)
Acceptance criteria: NLT 8 Schade units

[N���— Honeys with a known low natural enzyme content (e.g. citrus honeys ) and an HMF
content of NMT 15 mg/kg shall be NLT 3 Schade units.]

• G. P������ C������
Solution A: Formic acid (NLT 98%)
Solution B: 3% (w/v) ninhydrin in ethylene glycol monomethylether
Solution C: 50% (v/v) isopropanol in water
Standard solution: Prepare a proline stock solution containing 40 mg of proline diluted to 50 mL.

Dilute 1 mL of the proline stock solution with water to 25 mL (0.032 mg/mL).
Sample solution: Add a 5 g ± 0.001 mg sample of homogenized Honey to a beaker and dissolve in

50 mL of water. Transfer to a 100-mL volumetric flask and dilute to volume. Shake well.
Analysis: Transfer 0.5 mL of the Sample solution into a reaction tube, 0.5 mL of water into a second

reaction tube (for a blank), and 0.5 mL of the Standard solution into three additional reaction tubes.
Add 1 mL of Solution A and 1 mL of Solution B to each tube. Cap the tubes tightly, shake vigorously
for 15 min, and place in a boiling water bath for 15 min, immersing the tubes below the level of

x

x
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solution. After 15 min, transfer the tubes to a water bath held at 70°, and incubate for 10 min.
Remove the tubes from the water bath, remove caps, and add 5 mL of Solution C to each tube,
recapping them immediately. Leave the tubes to cool at room temperature for 45 min and then read
the absorbance at 510 nm using a suitable UV-Vis spectrophotometer against water in a 1-cm cell.
Subtract the absorbance of the blank from the absorbance values obtained for the other reaction
tubes.
Calculate the content of proline in the Honey, in mg/kg:

Result = (A /A ) × (W /W ) × F

A = absorbance of the Sample solution

A = absorbance of the Standard solution (average of three readings)

W = weight of proline used to prepare the Standard solution (mg)

W = weight of the homogenized Honey sample (g)

F = dilution factor, 80
Acceptance criteria: NLT 180 mg/kg

• H. S���� C������ (F�������, G������, S������)
Mobile phase: Acetonitrile and water (80:20, v/v)
Standard solution: Transfer 25 mL of methanol to a 100-mL volumetric flask. Dissolve 2.000 g of

fructose reference standard, 1.500 g of glucose reference standard, and 0.250 g of sucrose reference
standard in approximately 40 mL of water and transfer to the volumetric flask. Dilute with water to
volume. Pour through a 0.45-μm filter and collect in sample vials.

Sample solution: Dissolve a 5-g sample of homogenized Honey in 40 mL of water. Add 25 mL of
methanol to a 100-mL volumetric flask and transfer the dissolved sample to the flask. Dilute with
water to volume. Pour through a 0.45-μm filter and collect in sample vials.

Chromatographic system, Appendix IIA
Mode: HPLC
Detector: Refractive index
Column: 4.6-mm × 250-mm; packed with totally porous silica gel substrate (5–7-μm particle

size) to which a monomolecular layer of aminopropylsilane has been chemically bonded
Temperatures

Column: 30°
Detector: 30°

Flow rate: 1.3 mL/min
Injection volume: 10 μL

Analysis: Separately inject the Standard solution and the Sample solution into the chromatograph
and record the chromatograms. Determine the peak area of each analyte, then separately calculate
the amount of fructose, glucose, and sucrose present in the Honey taken, in g/100 g:

Result = [(A  × V  × m ) × 100]/(A  × V  × m )

A = peak area from the analyte of interest, as determined from the chromatogram of the Sample
solution

V = total volume of the Sample solution (mL)

m = weight of the homogenized Honey sample (g)

A = peak area from the analyte of interest, as determined from the chromatogram of the Standard
solution
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V = total volume of the Standard solution (mL)

m = weight of the sugar in the total volume of the Standard solution (g)

Acceptance criteria
Fructose + Glucose

Blossom honey: NLT 60 g/100 g
Honeydew honey, pure or blended with blossom honey: NLT 45 g/100 g

Sucrose
Honeys from false acacia (robinia pseudoacacia), alfalfa (medicago sativa), menzies

banksia (banksia menziesii), French honeysuckle (hedysarum spp.), red gum
(eucalyptus camadulensis), leatherwood (eucryphia lucida, eucryphia milliganii),
citrus spp.: NMT 10 g/100 g

Honeys from lavender (lavandula spp.), borage (borago officinalis): NMT 15 g/100 g
Honey from all other sources: NMT 5 g/100 g

ADDITIONAL CONSIDERATIONS

H���� P����� ��� A�����������
Pure and authentic honey is not adulterated, and its floral and geographic origin corresponds to the
declaration on the label. To date, no single and universal analytical method exists to detect all types of
adulterations with adequate sensitivity. Therefore, a combined approach using state-of-the-art targeted
and nontargeted analytical methods is considered the best practice to detect honey adulteration.
Laboratories may use the described reference methods or can use alternative methods which are proven
to deliver equivalent results. Alternative methods must be validated by reference to published scientific
literature or by successful participation in officially acknowledged proficiency test schemes or
interlaboratory comparison tests such as those described in the ISO 17025 standard. The election of the
appropriate combination of test methods to be used should be the result of a detailed risk assessment that
considers available information about the origin of the product, the history of honey adulteration cases
from that origin, trade movement statistics, and the most usual modes of production and adulteration
used in the region or country of origin. The risk assessment and appropriateness of the test methods
applied has to be periodically checked and revised according to new scientific developments. Accredited
methods/laboratories should always be used. The following tests are different ways to verify that the
information on the label is correct. Continued expertise in interpretation of combined results in the context
of honey fraud is advised.

• B�������� ���/�� G����������� O�����
If a botanical origin of honey is listed on the label, the product produced by the bees must come
almost entirely from the indicated source and possesses the organoleptic, physicochemical, and
microscopic characteristics of the source. If a regional, territorial, or topographical origin of honey is
listed on the label, the product must come entirely from the indicated place.

[N���—A man-made blend of a monofloral honey with other honey(s) should be indicated on
the label. Such a blended honey may be labeled indicating the major individual varieties, but
cannot be labeled to only indicate the major component of the blend.]

Melissopalynology  in combination with organoleptic properties and specific markers are
recommended for verification of declared origin(s) of unfiltered honey.

Nuclear magnetic resonance profiling (NMR)  can be used for authentication of a declared
single origin for which a statistical NMR model exists in the current databases used by the
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executing lab(s).

[N���—Other methods could also be available for particular problems or for supplemental use to
the methods mentioned above.]

• F������ S�����
Foreign sugars (e.g., deliberate dilution of honey with sugar syrups, wrong beekeeping practices in
terms of artificial feeding, bees foraging sugar sources other than nectar or honeydew) shall not
be present in honey unless to a level that is technically unavoidable (e.g., unavoidable small
residues from artificial feeding of bees during the non-production season to avoid starvation).
This combined approach may include, but is not limited to, the use of the following analytical
methods:

C carbon stable isotope testing, elemental analyzer-isotope ratio mass spectrometry (EA-
IRMS), according to AOAC method 998.12  (AOAC, 2019) or liquid chromatography-isotope
ratio mass spectrometry (LC-IRMS)  for the determination of the δ C values of honey
protein, bulk sample, and individual sugar components such as fructose, glucose, di-, tri-, and
oligosaccharides.

H NMR profiling (detection of foreign sugars and verification of stated origin).

LC-HRMS profiling for sugar syrup markers (multi-method).

Individual targeted methods for the detection of specific adulteration markers, including but not
limited to: small molecule markers for syrups from rice and sugar beet, honey foreign
oligosaccharides from incomplete starch degradation, and honey-foreign enzyme activities.
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