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(WHO) — food and agriculture organization of the WHO Y

united nations — Codex standard for honey
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EXTRA LIGHT
AMBER

34 MM - 50MM 85 MM - 114 MM

LIGHT AMBER

Water White (means colorless) (o as )y o
Extra White (darker) () &3 5 oy )byl
White B
Extra Light Amber (ELA) 09y b S S
Light Amber (LA) o9y b S
Amber LS
Dark Amber oy Sl oS
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TABLE | - COLOR DESIGNATIONS OF EXTRACTED HONEY

USDA Color Standards Color Range USDA Color Standards Color Range Pfund Scales Optical

Designations Millimeters Density 1/

Water White ........ Honey that is Water White or lighter in color. | 8 or less 0.0945

ExtralWhitel, .«ox soes Honey that is darker than Water White, but Over 8 to and including 17. .189
not darker than Extra White in color.

WHIE ..o wrbinn smmminm Honey that is darker than Extra White, but not | Over 17 to and including 34. 378
darker than White in color.

Extra Light Amber . ... | Honey that is darker than White, but not Over 34 to and including 50. 595
darker than Extra light Amber in color.

Light Amber ........ Honey that is darker than Extra Light Amber, | Over 50 to and including 85. 1.389
but not darker than light Amber in color.

AINDEE oione sievsioms musisioos Honey that is darker than light Amber, but not | Over 85 to and including 114.
darker than Amber in color. 3.008

Dark Amber . .. ...... Honey that is darker than Amber in color. OVEE T s v s s woma lam sases

1/ Optical Density (absorbance) = log,, (100/percent transmittance), at 560 nm for 3.15 cm thickness for caramel -
glycerin solutions measured versus an equal cell containing glycerin.

HONEY COLOR GUIDE

10

Water White

0 mm 8 mm
Extra White

8 mm 17 mm
White

17 mm j 34 mm
Extra Light Amber

34 mm 50 mm
Light Amber

50 mm 85 mm
Amber

85 mm 114 mm
Dark Amber

114 mm 140 mm

©2011 French Lick Apiaries
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P8500 ANTIBIOTICS PROFILE (in Honey)

MDL
COMPOUND Halkg
Fluocroquinclones
Ciprofloxacin 10
Danofloxacin 10
Enrofloxacin 10
Levofloxacin 10
Sarafloxacin 10

Sulfonamides
Sulfamethazine (Sulfadimidin) 20

Sulfamethoxazole 20

Sulfathiazole 20
Macrolides

Tylosin (total of A & B) 10
Tetracyclines

Chlortetracycline 20

Doxycycline 20

Oxytetracycline 20

Tetracycline 20

Amphenicols
Florfenicol 10

MDL= minimum detection limit

14
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Metal EFSA in foodstuffs, | EFSA, Lessthan | FDA, Less than
Less than mg/Kg
Lead 0.020 20 ppb 50 ppb
Cadmium 0.050 50 ppb -
Mercury 0.5 500 ppb (0.5 ppm) -
Tin 50 50000 ppb (50 ppm) 200 ppm

EFSA= European Food Safety Authority, FDA= Food and Drug Administration
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Ascorbic acid (vitamin C) Cyanocobalamin (vitamin B12)
Folic acid (vitamin B9) Riboflavin (vitamin B2)
Nicotinic acid (vitamin B3) Thiamine (vitamin B1)
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Determination of reducing sugars and sucrose contents: The estimation of reducing
sugars was carried out using the Layne-Enyon method as described in AOAC (AOAC,
1990). About 2.6 g of honey was weighed and transferred to a 500 mL volumetric flask.
Five milliliters (5 mL) of standardized Fehling’s solutions A and B were transferred to a
250 mL Erlenmeyer flask containing 7.0 mL of water and 15.0 mL of honey solution.
The Erlenmeyer flask was heated and 1.0 mL of methylene blue (0.2%) was added.
Titration was carried out by adding the diluted honey solution until the indicator

decolorizes.

Sucrose content was determined by inversion, adding 10 mL of dilute HCI, 50 mL of
diluted honey solution and water in a 100 mL volumetric flask. The solution was then
heated in a water bath, cooled and diluted to the mark. Finally, the Layne-Enyon method

was applied and the sucrose content was obtained by difference.

Determination of glucose content: Glucose content of the honey samples was
determined by enzymatic oxidation with glucose oxidase reagent (Randox Laboratories
Ltd., UK). Twenty microlitres (20 uL) of the sample or standard was allowed to react
with 2.0 mL of the reagent, mixed well and incubated for 10 min at 37°C. The absorbance
of the sample (Asampie) and standard (Astandard) Was read against a reagent blank within 60

min. Glucose concentration was calculated as follows:

Glucose(mg/d L)=(Asamp|e/Astandard) X Conc. of standard =(Asamp|e/Astandard) x 100 (mg/d L)
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Determination of fructose content: Fructose content was determined using the
resorcinol reagent method(AOAC, 2000). To a solution of the honey sample, 1.0 mL
resorcinol reagent was added and mixed thoroughly, and then 1.0 mL of dilute HCI was
added. Standard solutions containing 0.2, 0.4, 0.6, 0.8 and 1.0 mg/ mL and made up to 2
mL with distilled water was also treated with 1.0 mL of the resorcinol reagent and 1.0
mL of diluted HCI as above. A blank solution was also prepared along with the standard
and treated in the same manner. The test solution, the standard and blank were then
heated in a water bath at 80°C for about 10min, the solution was then removed from the
water bath, cooled by immersing in tap water for 5min and then the absorbance of both
the test and standard solution were read against the blank solution at 520 nm within 30
min. The fructose contents of the honey samples were then extrapolated from a standard

curve prepared using the absorbance of the standard.

Determination of total phenolic content: The phenolic compounds (flavonoids and
phenolic acids) were extracted from the honey samples according to the method
described by Kacaniova(Kacaniova et al., 2011). Ten grams (10 g) of the honey sample
was dissolved in 50 mL of acidified deionised water (acidified to pH 2 with HCI). The
solution was then filtered with a cotton filter to remove solid particles and the filtrate was
used for the estimation of total phenolic compounds. The total phenolic content was
estimated using the Folin-Cioucalteu colorimetric method. Appropriately diluted honey
sample, 0.2 mL of 10% aqueous extract of the honey sample was treated with 0.8 mL of
the Folin-Cioucalteu reagent and 2.0 mL of 7.5% Na>COs. The mixture was diluted using
7.0 mL distilled water and the absorbance was read after 2hrs at 765nm; the result was

calculated as gallic acid equivalent (Igbal et al., 2004).
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Determination of Vitamin C (Ascorbic Acid): Vitamin C (Ascorbic acid) contents of
the samples were determined by the 2,6-dicholorophenolindophenol titrimetric method
as described by AOAC (1990). Two grams (2 g) of the honey sample was weighed and
extracted in 5 mL of 20% metaphosphoric acid. A standard solution containing 50 mg L-
ascorbic acid dissolved in 90 mL of 20%metaphosphoric acid and made up to 100 mL
with water was also prepared. Two milliliters (2 mL) each of the standard and sample
were titrated with the 2,6-dicholorophenolindophenol solution until a faint pink end point
lasting at least 10 to 15 seconds was observed. The vitamin C content was calculated as

follows:

Titer value x dye factor x 100
Weight of sample

Vitamin C (mg /100 g)=

0.5
Standard Titer

Dwe factor (DF)=

Total Flavonoid Content: The total flavonoid content (TFC) of honey samples was
determined based on the method of Isla et al. (Isla et al., 2011), with some modification.
A 5 mL of honey solution (0.1 g/mL) was mixed with 5 mL of 2% aluminium chloride
(AIClz). A flavonoid-aluminium complex was formed after 10 min of incubation time at
25°C. The formation of the complex was measured at 415 nm by using an UV-Visible
spectrophotometer. Rutin (0—100 mg/L) was used as a standard chemical for calibration
curve preparation. The TFC was reported as mean value of triplicate assays and

expressed as milligram of rutin equivalent (RE) in gram of honey.
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Free Radical Scavenging Activity: The free radical scavenging activity of honey
samples was determined by the 1,1-diphenyl-2-picrylhydrazyl (DPPH) assay as
described by Isla et al. (Isla et al., 2011), with minor modification. The solution
(20 mg/L) was prepared by dissolving 2 mg of in methanol (100 mL). A 0.75 mL of
methanolic honey solution at different concentrations, ranging from 20 to 40 mg/mL, was
added to 1.5 mL of solution. The absorbance was measured at 517 nm after 15 min of
incubation at 25°C. Ascorbic acid was used as positive control. The ability to scavenge
the was calculated using (Erlund, 2004), where and are the absorbances of control and
sample, respectively. The concentration of honey sample required to scavenge 50% of ()
was determined based on the ascorbic acid calibration curve (0—10 mg/L)(Barbosa-

Pereira et al., 2013). The experiment was performed in triplicate.

Ferric Reducing/Antioxidant Power Assay:The reducing power of honey samples was
determined based on the method described by Benzie and Strain (Benzie and Strain,
1996) with minor modification. The principle of this method is based on the reduction of
a ferric 2,4,6-tripyridyl-s-triazine complex (Fe**-TPTZ) to its ferrous, coloured form
(Fe?*-TPTZ) in the presence of antioxidants. The FRAP reagent was prepared by mixing
2.5mL of a 10 mM TPTZ (2,4,6-tripyridyl-s-triazine) solution in 40 mM HCI, 2.5 mL of
20 mM FeCls, and 25 mL of 0.3 M acetate buffer at the pH of 3.6. It was prepared daily
and was warmed to 37°C before use. Honey (1 g) was well dissolved in 10 mL of n-
hexane-acetone mixture (6 : 4), and the honey solution was filtered through Whatman
number 4 filter paper. An aliquot of 200 pL of honey solution was mixed with 1.8 mL of
FRAP reagent, and the absorbance of the reagent mixture was measured

spectrophotometrically at 593 nm after incubation for 10 min. Trolox was used for the
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calibration curve, and the results were expressed as milligram of Trolox equivalent (TE)

per 100 gram of honey.

p-Carotene Bleaching Assay: The antioxidant activity of honey was evaluated based
on the B-carotene linoleate model system as described by Ferreira et al. (Ferreira et al.,
2009) with modification. 2 mL of B-carotene (0.2 g/L) in chloroform, 0.02 mL of linoleic
acid, and 0.2 mL of Tween 20 were transferred into a 100 mL round bottom flask. A
0.2 mL honey solution was added into the mixture. After evaporation to dryness under
vacuum at room temperature, 50 mL of distilled water was added into the flask. The
mixture was agitated vigorously to form an emulsion. A 2 mL aliquot of the emulsion
was transferred to another test tube and immediately placed in water bath at 50°C. The
absorbance of the sample was measured every 20 minutes for 2 hours at 470 nm using a
UV-Visible spectrophotometer. Butylated hydroxytoluene (200 mg/mL) was used as
standard chemical for the construction of calibration curve. The results were expressed
as mean of triplicate assay. The B-carotene bleaching activity (CBI) was calculated as
inhibition relative to control using (Meda et al., 2005) where and were the bleaching rates

of B-carotene in control and sample, respectively(Al-Saikhan et al., 1995).
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CODEX STAN 12-1981

REVISED CODEX STANDARD FOR HONEY

CODEX STAN 12-1981, Rev.1 (1987), Rev.2 (2001)1

The Annex to this Standard is intended for voluntary application by commercial partners

and not for application by Governments.
1. SCOPE

1.1 Part One of this Standard applies to all honeys produced by honey bees and covers
all styles of honey presentations which are processed and ultimately intended for direct

consumption. Part Two covers honey for industrial uses or as an ingredient in other foods.

1.2 Parts Two of this Standard also covers honey which is packed for sale in bulk

containers, which may be repacked into retail packs.
PART ONE

2. DESCRIPTION

2.1 DEFINITION

Honey is the natural sweet substance produced by honey bees 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 honey comb to ripen

and mature.

2.1.1 Blossom Honey or Nectar Honey is the honey which comes from nectars of plants.
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2.1.2 Honeydew Honey is the honey which comes mainly from excretions of plant
sucking insects (Hemiptera) on the living parts of plants or secretions of living parts of

plants.
2.2 DESCRIPTION

Honey consists essentially of different sugars, predominantly fructose and glucose as
well as other substances such as organic acids, enzymes and solid particles derived from
honey collection. The colour of honey varies from nearly colourless to dark brown. The
consistency can be fluid, viscous or partly to entirely crystallised. The flavour and aroma

vary, but are derived from the plant origin.
3. ESSENTIAL COMPOSITION AND QUALITY FACTORS

3.1 Honey sold as such shall not have added to it any food ingredient, including food
additives, nor shall any other additions be made other than honey. Honey shall not have
any objectionable matter, flavour, aroma, or taint absorbed from foreign matter during
its processing and storage. The honey shall not have begun to ferment or effervesce. No
pollen or constituent particular to honey may be removed except where this is

unavoidable in the removal of foreign inorganic or organic matter.

3.2 Honey shall not be heated or processed to such an extent that its essential composition

is changed and/ or its quality is impaired.

3.3 Chemical or biochemical treatments shall not be used to influence honey
crystallisation.1 Secretariat Note: The Revised Codex Standard for Honey was adopted
by the 24th Session of the Codex Alimentarius Commission in 2001. At the time of the
adoption the Commission agreed that further work would be undertaken on certain

technical issues, particularly the provisions concerning Moisture Content.

3.4 MOISTURE CONTENT
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(a) Honeys not listed below - not more than 20%

(b) Heather honey (Calluna) - not more than 23%

3.5 SUGARS CONTENT

3.5.1 FRUCTOSE AND GLUCOSE CONTENT (SUM OF BOTH)
(a) Honey not listed below - not less than 60 g/100g

(b) Honeydew honey, blends of honeydew honey with blossom honey - not less than 45

g/100g
3.5.2 SUCROSE CONTENT
(a) Honey not listed below - not more than 5 g/100g

(b) Alfalfa (Medicago sativa), Citrus spp., False Acacia (Robinia pseudoacacia), French
Honeysuckle (Hedysarum), Menzies Banksia (Banksia menziesii),Red Gum

(Eucalyptus

camaldulensis), Leatherwood (Eucryphia lucida), Eucryphia milligani - not more than

10 ¢g/100g

(c) Lavender (Lavandula spp),Borage (Boragoofficinalis) - not more than 15 g/100g
3.6 WATER INSOLUBLE SOLIDS CONTENT

(a) Honeys other than pressed honey - not more than 0.1 g/100g

(b) Pressed honey - not more than 0.5 g/100g
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4. CONTAMINANTS
4.1 HEAVY METALS2

Honey shall be free from heavy metals in amounts which may represent a hazard to
human health. The products covered by this Standard shall comply with those maximum

levels for heavy metals established by the Codex Alimentarius Commission.
4.2 RESIDUES OF PESTICIDES AND VETERINARY DRUGS

The products covered by this standard shall comply with those maximum residue limits

for honey established by the Codex Alimentarius Commission.
5.HYGIENE

5.1 It is recommended that the products covered by the provisions of this standard be
prepared and handled in accordance with the appropriate sections of the Recommended
International Code of Practice - General Principles of Food Hygiene recommended by
the Codex Alimentarius Commission (CAC/RCP 1-1969, Rev 3-1997), and other

relevant Codex texts such as Codes of Hygienic Practice and Codes of Practice.

5.2 The products should comply with any microbiological criteria established in
accordance with the Principles for the Establishment and Application of Microbiological

Criteria for Foods (CAC/GL 21-1997).

2 These levels will be established in consultation between the Codex Committee on
Sugars and the Codex Committee on Food Additives and Contaminants as soon as

possible.
6. LABELLING
In addition to the provisions of the General Standard for the Labelling of Pre-packaged

Foods (CODEX STAN 1-1985, Rev 2-1999), the following specific provisions apply:
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6.1 THE NAME OF THE FOOD
6.1.1 Products conforming to Part One of the Standard shall be designated 'honey'.

6.1.2 For products described in 2.1.1 the name of the food may be supplemented by the

term “blossom” or “nectar”.

6.1.3 For products described in 2.1.2 the word “honeydew” may be placed in close

proximity to the name of the food.

6.1.4 For mixtures of the products described in 2.1.1 and 2.1.2 the name of the food may

be supplemented with the words “a blend of honeydew honey with blossom honey”.

6.1.5 Honey may be designated by the name of the geographical or topographical region

if the honey was produced exclusively within the area referred to in the designation.

6.1.6 Honey may be designated according to floral or plant source if it comes wholly or
mainly from that particular source and has the organoleptic, physicochemical and

microscopic properties corresponding with that origin.

6.1.7 Where honey has been designated according to floral or plant source (6.1.6) then
the common name or the botanical name of the floral source shall be in close proximity

to the word "honey".

6.1.8 Where honey has been designated according to floral, plant source, or by the name
of a geographical or topological region, then the name of the country where the honey

has been produced shall be declared.

6.1.9 The subsidiary designations listed in 6.1.10 may not be used unless the honey
conforms to the appropriate description contained therein. The styles in 6.1.11 (b) and

(c) shall be declared.

6.1.10 Honey may be designated according to the method of removal from the comb.
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(a) Extracted Honey is honey obtained by centrifuging decapped broodless combs.
(b) Pressed Honey is honey obtained by pressing broodless combs.

(c) Drained Honey is honey obtained by draining decapped broodless combs.
6.1.11 Honey may be designated according to the following styles:

(a) Honey which is honey in liquid or crystalline state or a mixture of the two;

(b) Comb Honey which is honey stored by bees in the cells of freshly built broodless

combs and which is sold in sealed whole combs or sections of such combs;

(c) Cut comb in honey or chunk honey which is honey containing one or more pieces of

comb honey.

6.1.12 Honey which has been filtered in such a way as to result in the significant removal

of pollen shall be designated filtered honey.
6.2 LABELLING OF NON-RETAIL CONTAINERS

6.2.1 Information on labelling as specified in The General Standard for the Labelling of
Pre-packaged Foods and in Section 6.1 shall be given either on the container or in
accompanying documents, except that the name of the product, lot identification and the

name and address of the producer, processor or packer shall appear on the container.
7. METHODS OF SAMPLING AND ANALYSIS

The methods of sampling and analysis to be employed for the determination of the

compositional and quality factors are detailed below:
7.1 SAMPLE PREPARATION

Samples should be prepared in accordance with AOAC 920.180.
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7.2 DETERMINATION OF MOISTURE CONTENT3

AOAC 969.38B / J. Assoc. Public Analysts (1992) 28 (4) 183-187 / MAFF Validated

method

V21 for moisture in honey.

7.3 DETERMINATION OF SUGARS CONTENT4

7.3.1 FRUCTOSE AND GLUCOSE CONTENT (SUM OF BOTH)

Determination of sugars by HPLC - Harmonised Methods of the European Honey

Commission,
Apidologie — Special Issue 28, 1997, Chapter 1.7.2
7.3.2 SUCROSE CONTENT

Determination of sugars by HPLC - Harmonised Methods of the European Honey

Commission,
Apidologie — Special Issue 28, 1997, Chapter 1.7.2
7.4 DETERMINATION OF WATER-INSOLUBLE SOLIDS CONTENT

J. Assoc. Public Analysts (1992) 28 (4) 189-193/ MAFF Validated method V22 for water

insoluble solids in honey
7.5 DETERMINATION OF ELECTRICAL CONDUCTIVITY5
Determination of electrical conductivity - Harmonised Methods of the European Honey

Commission, Apidologie — Special Issue 28, 1997, Chapter 1.2
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7.6 DETERMINATION OF SUGARS ADDED TO HONEY (AUTHENTICITY)6
1 AOAC 977.20 for sugar profile,

2 AOAC 991.41 internal standard for SCIRA (stable carbon isotope ratio analysis).

3 These methods are identical

4 Subject to endorsement by CCMAS

5 Subject to endorsement by CCMAS

6 CCS noted that a screening method for the detection of cane sugar adulteration of honey

was available.
ANNEX

This text is intended for voluntary application by commercial partners and not for

application by governments.

1. ADDITIONAL COMPOSITION AND QUALITY FACTORS

Honey may have the following compositional and quality factors:

1.1 FREE ACIDITY

The free acidity of honey may be not more than 50 milliequivalents acid per 1000g.
1.2 DIASTASE ACTIVITY

The diastase activity of honey, determined after processing and/or blending, in general
not less than 8 Schade units and in the case of honeys with a low natural enzyme content

not less than 3 Schade Units.
1.3HYDROXYMETHYLFURFURAL CONTENT

The hydroxymethylfurfural content of honey after processing and/or blending shall not

be more than 40 mg/kg. However, in the case of honey of declared origin from countries
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or regions with tropical ambient temperatures, and blends of these honeys, the HMF

content shall not be more than 80 mg/kg.
1.4 ELECTRICAL CONDUCTIVITY

(a) honey not listed under (b) or (c), and blends of these honeys - not more than 0.8

mS/cm

(b) Honeydew and chestnut honey and blends of these except with those listed under (c)

- not less than 0.8 mS/cm

(c) Exceptions : Strawberry tree (Arbutus unedo), Bell Heather (Erica), Eucalyptus, Lime
(Tiliaspp), Ling Heather (Calluna vulgaris) Manuka or Jelly bush (Leptospermum), Tea

tree (Melaleuca spp).
2. METHODS OF SAMPLING AND ANALYSIS

The methods of sampling and analysis to be employed for the determination of the
additional compositional and quality factors set out in Section 1 of this Annex are

detailed below:
2.1 SAMPLE PREPARATION

The method of sample preparation is described in section 7.1 of the Standard. In the
determination of diastase activity (2.2.2) and hydroxymethylfurfural content (2.2.3),

samples are prepared without heating.
2.2 METHODS OF ANALYSIS
2.2.1 DETERMINATION OF ACIDITY

J. Assoc. Public Analysts (1992) 28 (4) 171-175 / MAFF validated method V19 for

acidity in honey.
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2.2.2 DETERMINATION OF DIASTASE ACTIVITY

2.2.6.1 AOAC 958.09 or Determination of diastase activity with Phadebas - Harmonised
Methods of the European Honey Commission, Apidologie — Special Issue 28, 1997,

Chapter 1.6.2

2.2.3 DETERMINATION OF HYDROXYMETHYLFURFURAL (HMF)

CONTENT

AOAC 980.23 or Determination of hydroxymethylfurfural by HPLC - Harmonised
Methods of the European Honey Commission, Apidologie — Special Issue 28, 1997,

Chapter 1.5.1
2.3. LITERATURE REFERENCES

Bogdanov S, Honigdiastase, Gegeniiberstellung verschiedener Bestimmungsmethoden,

Mitt. Gebiete Lebensmitt. Hyg. 75, 214-220 (1984)

Bogdanov S and Lischer P, Interlaboratory trial of the European Honey Commission:
Phadebas and Schade Diastase determination methods, Humidity by refractometry and

Invertase activity: Report for the participants 1993.

Chataway HD (1932) Canad J Res 6, 540; (1933) Canad J Res 8, 435; (1935) Canad Bee

J 43, (8) 215.

DIN-NORM 10750 (July 1990): Bestimmung der Diastase-Aktivitat. DIN. Norm,
Entwurf: Bestimmung des Gehaltes an Hydroxymethylfurfural: Photometrisches

Verfahren nach Winkler (1990).

Determination of Diastase with Phadebas, Swiss Food Manual, Chapter 23A, Honey,

Bern, 1995.
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chemist laboratory, (1991)

Jeurings J and Kuppers F, High Performance Liquid Chromatography of Furfural and

Hydroxymethylfurfural in Spirits and Honey. J. AOAC, 1215 (1980).
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Schade J. E., Marsh G. L. and Eckert J. E.: Diastase activity and hydroxymethylfurfural
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(1958).

Siegenthaler U, Eine einfache und rasche Methode zur Bestimmung der a-Glucosidase

(Saccharase) im Honig. Mitt. Geb. Lebensmittelunters. Hyg. 68, 251-258 (1977).
Turner JH, Rebers PA, Barrick PL and Cotton RH (1954) Anal Chem, 26, 898.
Walker HS (1917) J Ind Eng Chem, 2, 490.

Wedmore EB (1955), Bee World, 36, 197.

White JW Kushnir I and Subors MH (1964) Food Technol, 18, 555. FW (1959) JAOAC,
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NOTE: CCS asked CCMAS to consider retaining only those essential references.
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