





DRAFT
- PROVISIONAL STANDARD FOR HONEY

4.  DESCRIPTION

1¢1 Definition of Honey

Honey means exclusively the sweet substance produced by honey bees
from the nectar of blossoms or from secretions of or on living parts of
plants, which they collect, transform and combine with specific sub-
stances, and store in honey combs.

1.2 Description

Honey consists essentially of a concentrated solution of different
sugars, predominantly glucose and fructose. Besides glucose and fructose,
honey contains protein, amino acids, enzymes, organic acids, mineral
substances, pollen and other substances, and may include sucrose, malt—
rose, melezitose and other oligo-saccharides (inoluding deztrinss as
well as traces of fungi, algae, yeasts and other solid particles resulting
from the process of obtaining honey. The colour of honey varies from
nearly colourless to dark brown. The consistency can be fluid, viscous
or partly to entirely orystallized. The flavour and aroma vary, but
usually derive from the plant origin.

Subsidiary Definition and Designation

1¢3¢1 According to origins:

Blossom or nectar honey is the honey which comes mainly from
nectaries of flowers.

Honeydew honey is the honey which comes mainly from secretions
of or on living parts of plants. Its colour varies from very
light brown or greenish to almost black.

According to mode of processing

Comb honey is honey storéd by bees in the cells of freshly built
broodless combs, and sold in sealed whole ocombs or sections of
such combs.

Extracted honey is honey obtained by centrifuging decapped
broodless ocombs.

Pressed honey is honey obtained by pressing broodless combs
with or without the application of moderate heat..

2, ESSENTIAL COMPOSITION AND QUALITY FACTORS

2.1 COmpositional Criteria

2.1.1 Reduoing sugar oontent, calculated as invert sugar:not less than 65%

Blossom Honey, when labelled as such: not less than 70%
Honeydew Honey and blends thereof': not less than
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Moisture content: " not more than 21% ’

Heather (Calluna) and Clover Honey

(Trifolium) not more than 23%
Aggarent‘sucrose contents 3’/ not more than 5% %J/
Honeydew Honey and Clover Honey: not more than 10%
}_*Ia.ter-injgbluble golids content: not more than 0.1%
Pressed Honey: not more than 0.5%
Mineral content (ash): not more than 0.4%
Honeydew Honey: not more than 1.0%

vaciditz: not more than 40 milliequivalents acid per 1000 grams

Diastase activity 5/ and hydroxymethylfurfural content 5/

Determined immediately after processing and blending,
diastase figure on Gothe scale: not less than 8

and the hydroxymethylfurfural content: not more than 40 mg/kg

Honeys with low natural enzyme content, e.ge ‘
Citrus, diastase content on Gothe scale: not less than 4

provided the hydroxymethylfurfural content is not more than 10 mg/kg

2.2 Specifio Prohibitions

2.2.1

2.2.2

2.2.3

2.2.4

2.245

Honey must not have any objectionable flavour, aroma or taint
absorbed from foreign matter during the processing and storage
of honey. ‘ ‘

Honey must not have begun to ferment, be effervescent and should
not contain more than traces or budding yeast.

Honey must not be heated tc such an extent as to inactivate
greatly or completely the natural enzymes it contains (see 2.1.7)

Honey must be free from inorganic or' organic matters foreign to
its composition, such as mould, insects, insect debris, brood or
grains of sand, when the honey appears in retail trade or is
used in any product for human consumption.

The acidity of honey must not be changed artificially.

< e

The indicated figures are subject to revision taking into account new develop-
ment in methods of analyeis

Values for true sucrose content will be determined when agreement has been
reached upon the methods of analysis recommended by the Codex Committee on
Methods of Analysis and Sampling




3, FOOD ADDITIVES AND ADDITIONS

None permitted
4. HYGIENE

See paragraphs 2.2.1, 2.2.2 and 2.2.4 of the Section 2.2 - Specific
Prohibitions

LABELLING

5.1 The provisions in paragraphs 2.1, 2.3, 2.4, 2.5, 2.8, 2.9 and 2.11 of
the General Standard for Labelling of Prepackaged Foods apply.

The following specific provisions for this product in respect of f?od
labelling have been endorsed by the Codex Committee on Food Labelling:

Subject to the provisions of para 5.5 below, only products conforming
to the standard may be labelled "honey".

No honey may be designated by any of the designations in para 1.3 un-
less it conforms to the appropriate description contained therein.

Honey may be designated according to colour, and according to floral
or plant source if the predominant part of the honey originates from
the floral or plant source or sources so designated and if the honey
has the characteristics of the type of honey concerned. Honey may be
designated by the name of the geographical or topographical region if
the honey was produced exclusively within the region referred to in
the designation.

Honey not complying with the requirements of para 2.2.1 or 2.2.2 of
this Standard must, if offered for sale, be labelled "baking honey"
or "industrial honey". ‘

5.6 Honey not complying with the requirements of para 2.1.7 or 2.2.3 of
this Standard must, if offered for sale, be labelled "overheated honey"
"baking honey" or "manufacturing honey".

6. ' METHODS OF ANALYSIS AND SAMPLING

6e1 Chemical Analysis of Reducing Sugar Content

6.91 Principle of Method

A modification of the Lane and Fynon (1923) procedure.
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6.1.2 Reagents
6+1¢2+1 Soxhlet's modification of Fehling's solution

Equal volumes of aqueous sgolutions A and B are mixed
just before use.

Solution A: Cu $0,.5H,0 69.28g/1000 ml

Solution B: Rochelle Salt 346g and
Sodium hydroxide 100g/1000 ml

6.1.2.2 Standard invert sugar solution 40g/1000 ml

To solution of 9.5g pure sucrose add 5 ml HCl(ca 37%)

and dilute with H,0 to ca 100 ml. Store several days at
room temperature ?ca T days at 12-15° or 3 days at 20~
250); then dilute to 1000 ml (acidified 1% invert sugar
solution is stable for several months). Neutralize aliquot
with NaOH (Ca 1N) and dilute to desired concentration im-
mediately before use.

6.1.2.3 Methylene blue solution 2g/1000 ml

Samgling

Before sampling, the honey should be melted over hot (60°C)
water in a closed container for not more than 30 min or should
- be melted over warm (40°C) water in a closed container (no time
limit specified). After melting and cooling the honey should be
well mixed and agitated to ensure that any condensate on other
parts of the container is re-incorporated.

(a0AC 1960, 29.035 = 29.037, 29.102)

Procedure

6¢1.4.1 Preparation of Test Sample

From the homogeneous honey a sample of about 1g is
accurately weighed and dissolved in distilled water.
The sample is then made up to 200 ml with distilled
water in a graduated flask (honey solution).

6.1.4.2 Standardization of the modified Fehling solution

The modified Fehling's Solution A is standardized so
that exactly 5 ml, when mixed with approximately 5 ml
of Solution B, will react completely with 50 mg invert
sugar in an added volume of 20 ml.

6.1.4.3 Titration

The honey solution (50 ml) is diluted with distilled
water to 100 ml (diluted honey solution) and titrated
against the mixed Fehling's solution using the following
method:
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20 ml of diluted honey solution are added to 10 ml of mixed
Fehling's solution (containing exactly 5 ml Fehling Solu-
tion A) in a 250-ml conical flask. The mixture is brought

to the boil and boiled for 2 min. Without removing flame

1 ml 0.2% aq. methylene blue solution is added and the titra~
tion completed within total boiling time of ca 3 min by small
additions of diluted honey solution to decoloration of indi-
cator.

6.1.5 Expression and Calculation of Results

'+ 2000

I X

where x = total added ml diluted honey solution
The result C is expressed as g invert sugar/100 g honey

6.1.6 Notes on Procedure

Titrations are more accurate when the difference between the ti-
tration volume and 20 ml is added at the beginning as distilled
water, and all but 1 ml of the diluted honey solution is added
at the same time.

Determination of Apparent Sucrose Content

621 Principle of Method

Based on the Walker (1917) inversion method.

6.202 R %ents
6.2.2.1 Soxhlet modification of Fehling's Solution (see 6.1.2.1)

6.2.2.,2 Standard invert sugar solution (see 6.1.2.2)

6.2.2,3 Hydrochloric acid (6.34 N)

6.2.2.4 Sodium hydroxide solution (5 N aqueous)

The honey is prepared for sampling as in 6.1.3

6+2.4 Procedure

6.2+.4.1 Preparation of test sample

As in 6+1.4.1 (honey solution)




6.3

b

6.2.4.2 Hydrolysis of the test sample

The honey solution (50 ml) is placed in a 100-ml gradu-
ated flask, together with 25 ml distilled water, and
heated over a water bath to 65°C. The flask is removed
from the water bath and 10 ml of 6.34 N hydrochloric
acid added. The solution is allowed to cool spontaneously
for 15 min or longer as required. It is then cooled and
neutralized with 5 N sodium hydroxide, using litmus as
indicator and the volume adjusted to 100 ml (diluted honey
solution) f

60204.3 Titration
As in 601.4.3

6.2.5 Expression and Calculation of Results

Apparent sucrose content = (Invert sugar content after inversion
minus invert sugar content before
inversion) x 0.95

The result is expressed as g apparent sucrose/100g honey

6.2.6 Notes on Procedure

/& quantitative method for actual suorose content, when the apparent
sucrose conteni ls above 5% should be evaluated preferably using
chromatographic techniqueq$7

Determination of Moisture Content

6.3¢1 Principle of Method

Based on the refractometric method of Wedmore (1955)
6.3.2 Apparatus

Refraofbmeter
6.3.3 Sampling

The honey is prepared for sampling as in 6.1.3
6.3.4 Procedure

6+3.4.1 Preparation of Test Sample (see 6.1.4.1) (honey solution)

6.3¢462 Determination of the refractive index

The refractive index of the test sample is determined
using a refractometer at 2o°c, and the reading converted
to moisture content (% w/w) using the table given
overleaf:
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TABLE FOR THE ESTIMATION OF MOISTURE CONTENT
(Wedmore, 1955)

Refractive Moisture Refractive Moisture Refractive Moisture
"Index Content Indgx Content Indgx Content
(20°c) (%) (207¢) (%) (20%c) (%)

145044 13.0 104951 16.6 1.4860 20,2
1.5038 - 13.2 1.4946 16.8 104855 2044
1.5033 13.4 1.4940 17.0 1.4850 20,6
145028 13.6 144935 . 17.2 144845 20.8
1.5023 13.8 1.4930 17.4 144840 2140
15018 - 14,0 104925 17.6 144835 21.2
1.5012 14.2 144920 17.8 1.4830 21.4
145007 14.4 104915 18.0 104825 21.6
1.5002 14.6 144910 18.2 1.4820 21.8
1.4997 14.8 1,4905 18.4 144815 22,0 .
1.4992 15.0 1.4900 1846 22.2)a/
1.4987 15.2 144895 18.8 22.4
144982 15.4 144890 19.0 22,6
1.4976 15.6 1.4885 19.2 22,8
144966 16.0 14875 19.6 23.2
14961 16.2 1.4870 19.8 23.4
14956 16.4 14865 20.0 : 23.6

Temperature corrections

Refractive Index:

Temperatures above 20°¢ - Add 0.,00023 per ¢

Temperatures below 20°C ' - Subtract 0.00023 per ¢

6.4 Gravimetric Determination of Water—Insoluble Solids Content

6.4.1 Sampling
The honey is prepared for sampling as in 6.1e3

6.4.2 Procedure

6e462e1 .Preparaxion of test sample

Honey (20g) is weighed to the nearest centigram (10 mg)
and ﬁ%ssolved in a suitable quantity of distilled water
at 80 ¢ and mixed well.

2/ Refractive Tndex wvalues will be inserted later
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6.6
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6e442e2 Gravimetric determination

The test sample is filtered through a previously dried
and weighed fine sintered glass crucible (pore size 15—
40 /ﬂ) and washed thoroughly with hot water (80°C) until
free from sugars (Mohr test). The crucible is dried for
one hour at 135°C, cooled and weighed to 0.1 mg.

6.4.3 Expression of Results

The result is expressed as g water-insoluble solids/100g honey.

Determination of Mineral Content (Ash)

6+5¢1 Sampling

Honey is prepared for sampling as in 6e¢1.3

6.5.2 Procedure

6.5.2.1 Ignition of the honey

Honey (5=10g) is weighed accurately into an ignited and
pre~weighed platinum or silica dish and gently heated
in a muffle furnace until the sample is black and dry
and there is no danger of loss by foaming. The sample
is then ignited at 600°C to constant weight. The sample
is cooled before weighing.

6.5.3 EXpréésion of Results

The result is expressed as g ash/HOOg honey.

Determination of Acidity

The honey is prepared for sampling as in 6.1.3.

60662 Procedure

6.6.2.1 Preparation of Test Sample

Honey (10.0g) is weighed out and dissolved in 75 ml
oarbon dioxide free distilled water.

6.6.2,2 MTitration

The test sample is titrated against carbonate-free 0.1 N
sodium hydroxide using 4~5 drops of neutralized phenol=~
phthalein indicator. The end-point colour should persist
for 10 sec. For darkly coloured samples a smaller weight
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should be taken. As an alternat:'u}e, a pH meter may be
used and the sample titrated to pH 8.3.

6,643 Expression and Calculation of Results

The result is expressed as milliequivalents a.cid/1000g honey and
is calculated as follows: ' '

Acidity = 10v
where v = the number of ml O.1N NaOH used in the
neutralization of 10g honey

67 Determination of Diastase Activity .

6.T+1 ' Principle of Method

Based on the method of Schade etal (1958) modified by White etal
(1959) and Hadorn (1961). - ' -

6eTe2 Reagents

6+7+241 ITodine stock solution:- Dissolve 8.8g of iodine AR in
30-40 ml water containing 22g potassium iodide AR and
dilute to 1 litre with water.

6¢7+2.2 Iodine solution 0.0007 N:=- Dissolve 20g potassium iodide
AR in 30-40 ml water in a 500-ml volumetric flask. Add
500 ml iodine stook solution and make up to volume. Make
up a fresh solution every second day.

6e7¢2.3 Acetate buffer — pH 5.3 ‘1.22 M):- Dissolve 87g sodium
acetate < '3H,0 in 400 ml water, add about 10.5 ml glacial
acetic acid In a little water and make up to 500 ml.
Ad just the pH to 5.3 with sodium acetate or acetic acid
as necessary, using a pH meter.

6,7.2.4 Sodium chloride solution 0e5 M:~ Dissolve 14.5g sodium
chloride AR in boiled-out distilled water and make up to
500 ml. The keeping time is limited by mould growth.

667.2.5 Starch solution = Use a starch with a bdlue value between
1¢0 = 1,1 as determined by the method below.

~————TWeigh out that amount of starch which is equivalent to

/o0 —230g anhydrous starch. Mix with 90 ml of water in a

250-m1 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.ti'l‘ransfer to a 100-ml volumetric flask, place

in a water bath at 40°C°'bo attain this temperature and
make up to volume at 40 C.

{\,43 dd 2.€md Gt a7 ﬂ»ﬂ:f’;’
PN sz (154M),
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Method for determining blue value of starch

The amount of starch equivalent to 1g anhydrous starch is
dissolved by the above method, cooled and 2.5 ml acetate
buffer added before making up to 100 ml in a volumetric
flaske.

To a 100-ml volumetric flask add 75 ml water, 1 ml N hydro-
chloric 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
2 om cells using a spectrophotometer at 575 m M against a
blank containing all the ingredients except the starch
gsolution.

Reading on the optical density scale = Blue value

PP

6eTe3 Aggaratu
6.7+3.1 Water-bath at 40 ¥ 0,2%

6¢Te5

6.Te3e2 Spectrophotometer to read at 575 and 660 m j

607.4 SMEIM . -
The sample should not be heated in any way but should be well

mixed

until homogeneous and the sample for the determination

weighed out,(honey)"

Procedﬁre

6.7+5e1 Preparation of test samples

Honey solution: 10.,0g honey is weighed into a 50-ml
beaker and 5.0 ml acetate buffer solution is added,
together with 20 ml water to dissolve the sample. The
sample is completely dissolved by stirring the cold solu-
tion. 3,0 ml sodium chloride sgolution is added to0 a
50-ml volumetric flask and the dissolved honey sample is
transferred to this and the volume adjusted to 50 ml.

NB. It is essential that the honey should be buffered

before coming into contact with sodium chloride.

Standardization of the starch solution

The starch solution is warmed to 40 C and 5 ml is pipetted

into 10 ml of water at 40°C and mixed well. 1 ml of this
solution is pipetted into 10 ml iodine solution diluted

with 35 ml of water and mixed well. The colour is read at
660 mM against a water blank.

__The optical density should be 0.760 ¥ 0.020. IF necessary
the volume of added water is adjusted to obtain the cor-
QOWY;;rect optical density.
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6.7.5.2 Optical density determination

10 ml of honey solution is pipetted into a 50-ml conical
flask and placed in a water bath at 40°% together with
the flask containing the gtarch solution. After at least
15 min, 5 ml starch solution is pipetted into the honey
solution, shaking vigorously and starting a stopwatch at
the same time. 1 ml aliquots are taken at 5 min intervals
and added to 10 ml iodine solution diluted with the stan-
dard volume of water. The optical density is determined
immediately, and aliquots are taken until an optical den-
sity of less than 0.235 is reached.

6eTe6 Expression and Calculation of Results

- The optical density is plotted against time (min) on a rectilinear
paper. A straight line is drawn through at least the last three
points on the graph to determine the time when the reaction mixture
reaches an optical density of 0.235. This time in minutes is di-
vided by 300 to obtain the diastase number (IN). This number
expresses the diastase a.ct:.v:.ty as ml 1% sta.rch solution hydrolysed
by the enzyme in 1g of honey in 1 h at 40 C.

Diastase activity = DN)J ml starch solution (1%)/g honey/h at 40°c.

6e7+7 Notes on Procedure

The method for the determination of invertase activity and the
use diastase/invertase ratio as measure of the condition of the
honey may be considered at a later stage (see Kiermier, F.,
K8berlein W. (1954): 2. Unters. Lebensmitt 98, 329).

6.8 Photometri.o Determination of H.M.F. Content

6.8¢1 Principle of Method

Based on the method of Winkler (1955)

648.2 Reagents

648.241 Barbituric acid solution: Weigh out 500 mg barbituric
acid and transfer to a 100-ml graduated flask using 7C ml
water. Place in a hot water bath until dissolved, cool
and make up to volume.

648.2.2 p-toluidine solution: Weigh out 10.0g p~toluidine AR 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 for 24 h. The solution darkens gradually and
eventually has to be renewed.
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60803 Apparatus
6.8.3.1 Spectrophotometer to read at 55‘0' m/ll

6.8.3.2 Water bath

60804 Sampling
The honey is prepared for sampling as in 6eTobe (honex)

6.8.5 Procedure

6.8.5.1 Preparation of test sample

10g of Jhoney sample is weighed and dissolved without

heating in 20 ml distilled water made free of oxygen by |

boiling and passing nitrogen through it. This is trans-

ferred to a 50-ml graduated flask and made up to volume.

(honey solution) . ; |
648.5.2 Photometric determinations ‘

2.0 ml of honey solution is pipetted into each of two |
test tubes and 5.0 ml p-toluidine solution is added %o {
each. Into one test tube 1 ml water is pipetted and into ]
the other 1 ml barbituric acid solution and both mixtures

are shaken. The one with added water serves as 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 m/il using a 1-cm cell immediately the maximum value :
is reached. ‘ , ' ‘

6.8.6 Expression and Calculation of Results

The method may be mlibrated by using a standard solution of hydroxy-
methylfurfuraldehyde (HMF) standardized by dissolving commercial

or laboratory prepared HMF and assaying spectrophotometrically where
£ = 16,830 (J.H. Turner 1954) at 284 mé'l; using 0-300 Mg standards.
An equation is given by which results may be roughly worked out

mg/100g HMF = ___ Extinction x 1942
Thickness of layer
Results are expressed as mg HME‘/kg honey
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