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INTRODUCTION

Honey is primarily high-energy carbohydrate food together

with amounts of fair amounts of proteins, enzymes, acids,

pigments, vitamins and minerals (Crane, 1990). Honey is truly

remarkable natural substance elaborated by honeybees to

high-density and high-calorific food. Honey is as “nectar

gathered, modified and stored in the comb of honeybees”.

Honey and milk are considered as symbol of prosperity and

sanctity. Honey along with milk, curds, sugar and ghee are

essential ingredients of panchamrutha, food offerings to God

and religious ceremonies. Honey has entice flavour, color,

aroma and texture mainly due to the presence of volatile oils,

aromatic acids, carotenoids, flavonoids and polyphenols.

Because of this unique and complex nature, honey is used as

antiseptic, laxative, antibiotic, pacifier, anti-oxidant and

ingredient of variety of ayurvedic medicines, bakery, cosmetics,

confectionary, and tobacco industry.

The quality of temperate honey of A. mellifera including its

composition and physico-chemical properties has been well-

known. On the contrary, information on composition of

tropical honey is limited (Khatija and Ramanujan, 1993;

Chunneja et al., 1996; Joshi et al., 2000). Interestingly, no

information is available on the composition including the

chemical characteristics of all indigenous honeybee species

of Western Ghats of Karnataka. It is of great economic

importance to know the factors affecting the quality of honey.

Further, many countries use the physical and chemical

characteristics of honey as a measure of honey quality. The

primary objective of the present study is to provide

comprehensive information on the chemical characteristics

of honey of three indigenous honeybee species, A. dorsata,

A. florea and A. cerana from selected three districts viz., Uttara

Kannada, Madikeri and Dakshina Kannada spreading over

the Western Ghats of Karnataka.

MATERIALS AND METHODS

Karnataka state extends from 11º5 N to 19 ºNL and from 74 ºE

78º EL. It lies in Deccan plateau with three major physical

divisions’ viz., coast, malnad and maidan. The total

geographical area of the State is 1, 91,791 km2, of which 54.70

% as net sown area, 16.14% forests, 10.66% not available for

cultivation, 9.55% uncultivated land and 8.96% fallow land.

The flora of Karnataka is rich and diversified, which includes

agricultural, plantation, commercial, horticultural and forest

flora. The temperature varied from 11º C to 41º C and the

humidity ranges from 27.7% to 86.45%.

Honey collection

Three study centres from each of three districts spreading over

the Western Ghats were selected for honey samples collection.

The study centres include Honnavar, Ankola, Sirsi from Uttara

Kannada, Bhagamandala, Napoklu, Virajpet from Madikeri,

and Puttur, Sulya, Beltangadi from Dakshina Kannada

spreading over prime locality of Western Ghats of Karnataka.

Abundant floral resources coupled with suitable

environmental factors are mainly responsible for copious

honey production in these regions. Honey samples of

domesticated hive bee, A. cerana were collected from the

beekeepers and that of the rock bee, A. dorsata and dwarf

bee, A. florea were procured from tribals and honey hunters.

The honey of A. cerana was extracted by honey extractor and

that of A.dorsata and A. florea were obtained by squeezing

and filteration. All honey samples were raw and unprocessed.

The honey sample size from each study centre was 13.
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Preparation of honey samples

The honey samples were collected in sterilized polythene

bottles from the place of honey extraction. The honey was

filtered through single thickness fine cloth to remove

suspended particles like dirt, beeswax and other impurities.

Later it was stored in airtight container at room temperature

under hygienic conditions.

Analysis of honey samples

Chemical characteristics of moisture, TRS, Laevulose, Dextrose,

NRS, L/D ratio, ash and acidity were determined by the method

followed by Joshi et al.,(2000) and Balasubramanyam (2006).

The pH of honey was measured by pH meter.

Statistical analysis of data

Data of the nine chemical characteristics of honey samples

was analyzed by F-test. The analysis of variance (ANOVA)

along the F-test was calculated and significant levels were

determined using F-table (p<0.01and p<0.05).

RESULTS AND DISCUSSION

The moisture content of honey samples had a value of 18.64%

to 23.55% in A. florae and A. dorsata from Uttara Kannada

and Madikeri districts respectively (Table 1, 2). The analysis of

variance of moisture levels of honey from three honeybee

species was significant at 1% level. Jasim et al., (2007) reported

moisture content to 20.12 ± 2.66% and 21.51± 2.38% in A.

cerana and A. dorsata honey respectively. The moisture levels

are one of most crucial parameter of honey which affects the

optical density, refractive index, surface tension and viscosity

(Oddo et al., 1995). Sharma (1998) reported that moisture

level of autumn honey was more than summer honey. Honey

is an excellent hygroscopic product and has tendency to

absorb atmospheric moisture and thus readily increase its

moisture levels. Further, the moisture levels may also largely

depend on method of extraction of honey which may differ

from region, species and practices.

Total reducing sugars of honey varied between 72.12% and

76.69% in A. cerana and A. dorsata from Madikeri and Uttara

Kannada respectively (Table 1, 2). The analysis of variance of

total reducing sugars of honey from three honeybee species

was significant at 1% level. Laevulose content of honey ranged

S.No. Parameters Honeybee species F-ratio

A. dorsata A. cerana  A. florea

1. Moisture (%) 22.45 19.87 19.64 4.06*

2. Total reducing sugars (%) 76.08 72.83 72.87 9.18*

3 Laevulose (%) 40.21 39.71 38.75 2.13**

4. Dextrose (%) 35.87 33.12 34.12 5.71**

5. L/D ratio 1.12 1.19 1.13 0.085 +

6. Non reducing sugars (%) 2.98 3.07 2.76 0.103**

7. Ash (%) 1.26 1.16 1.17 0.831**

8. Acidity (%) 0.425 0.351 0.381 0.123 +

9. pH 4.74 3.90 3.65 1.762**

# Sample size = 39, * Significant at p<0.01,** Significant at p<0.05, +Non-significant at p<0.01

Table 3: Chemical characteristics of honey# from Dakshina Kannada of Western Ghats of Karnataka

S. No. Parameters Honeybee species F-ratio

A. dorsata A. cerana  A. florea

1. Moisture (%) 23.55 21.07 20.90 5.17*

2. Total reducing sugars (%) 75.01 72.12 73.14 8.04*

3 Laevulose (%) 39.21 39.15 38.72 4.62**

4. Dextrose (%) 35.80 32.97 34.42 3.19**

5. L/D ratio 1.095 1.18 1.12 0.028 +

6. Non reducing sugars (%) 2.73 3.14 2.85 0.374**

7. Ash (%) 1.40 1.31 1.35 0.012**

8. Acidity (%) 0.518 0.403 0.381 0.178 +

9. pH 4.70 3.83 3.75 1.217**

Table 2: Chemical characteristics of honey# from Madikeri of Western Ghats of Karnataka

# Sample size = 39, *Significant at p<0.01, ** Significant at p<0.05, +Non-significant at p<0.01

S. No. Parameters Honeybee species F-ratio

A. dorsata A. cerana  A. florea

1. Moisture (%) 21.45 20.87 18.64 7.10*

2. Total reducing sugars (%) 76.69 73.65 73.22 5.96*

3 Laevulose (%) 40.15 39.75 39.01 3.14**

4. Dextrose (%) 36.54 33.90 34.21 1.72**

5. L/D ratio 1.098 1.17 1.14 0.145 +

6. Non reducing sugars (%) 3.85 2.70 3.08 1.05**

7. Ash (%) 1.49 1.22 1.12 0.732**

8. Acidity (%) 0.503 0.418 0.371 0.012 +

9. pH 4.85 4.01 3.73 0.621**

 # Sample size = 39 * Significant at p<0.01, **Significant at p<0.05, +Non-significant at p<0.01

Table 1: Chemical characteristics of honey# from Uttara Kannada of Western Ghats of Karnataka
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between 38.72% and 40.21% in A. florea and A. dorsata

from Madikeri and Dakshina Kannada respectively (Table 2,

3). The analysis of variance of fructose levels of honey from

three honeybee species was significant at 5 % level. The

dextrose content of honey ranged between 33.12% and

36.54% in A. cerana and A. dorsata from Dakshina Kannada

and Uttara Kannada respectively (Table 1, 3). The analysis of

variance of dextrose levels of honey from three honeybee

species was significant at 5 % level. The L/D ratio of honey

ranged between 1.098 and 1.19 in A. dorsata and A. cerana

from Uttara Kannada and Dakshina Kannada (Table 1, 3). The

analysis of variance of L/D ratio of honey from three honeybee

species was not significant at 1 % level. Popek (2002) recorded

TRS ranging between 69.07± 2.73% to 79.69± 3.40% in

unifloral melliferous honey of Punjab. Bureau of Indian

Standards (2007) in its specification of honey prescribed the

minimum level of 65% for total reducing sugars. Khatija and

Ramajunam (1993) reported 72.66% to 75.30% of TRS from

honey from Hyderabad. In the present study, the laevulose

level is more than that of dextrose which is characteristic feature

of all non-granulating, non-fermenting and authentic honey

(Terrab et al., 2002). The laevulose in all honey samples was

more than dextrose and the L/D ratio in more than 1 which is

highlighting nature of genuine honeys.

The non-reducing sugars of honey ranged between 2.70%

and 3.85% in A. cerana and A. dorsata from Uttara Kannada

district (Table 1). The analysis of variance of NRS level of

honey from three honeybee species was significant at 5 %

level. The non-reducing sugar concentrations usually are

between 2-5% in all special, standard grade and Agmark

honeys (BIS, 1997). The content of sucrose (2-5%) is an

excellent indicator of non-adulterated honey.

The ash content of honey varied between 1.12% and 1.49%

in A. florea and A. dorsata from Uttara Kannada district (Table

1). The analysis of variance of ash content of honey from

three honeybee species was significant at 5 % level. The ash

content is a measure of mineral content of honey. Though the

quantities of minerals are less, they play a vital role in

determining the color and nutritional value of honey.

Rodrigreuz et al., (1994) found that mineral content of honey

from Spain varied from 0.06% to 1.34% in A. mellifera species.

Variations such as aroma, flavor, medicinal value and keeping

qualities of honey are largely dependent on the mineral

content of honey (Wakhle, 1997). Mineral content of honey

was highly variable with the species of honeybee, seasons,

color and geographical zones.

The acidity content of honey varied between 0.351% and

0.518% in A. cerana and A. dorsata from Dakshina Kannada

and Uttara Kannada districts respectively (Table 1, 3). The analysis

of variance of acidity content of honey from three honeybee

species was not significant at 1% level. According to Agmark

specifications, the maximum limit of acidity is 0.3%. Acidity of

honey is due to the presence of formic, butyric, acetic and lactic

acids due to the action of osmophilic yeasts and sugar-tolerant

bacteria which readily act on honey sugars (Balasubramanyam

and Reddy, 2003). Generally, Indian honeys possess higher

acidity as compared to foreign samples due to tropical climatic

conditions. Further, it has been also reported that fresh honeys

have less acidic than stored honey samples.

The pH content of honey varied between 3.65 and 4.85 in A.

florea and A. dorsata from Dakshina Kannada and Uttara

Kannada districts respectively (Table 1, 3). The analysis of

variance of pH content of honey from three honeybee species

was significant at 5 % level. Esti et al., (1997) reported pH in

the range of 3.05 – 4.50. Gurel et al., (1998) reported pH in

the honey in range of 3.61 – 4.97.

REFERENCES

Balasubramanyam, M. V. 2006. Factors influencing the ripening of

honey. Ph.D Thesis, Bangalore University, Bangalore. pp. 43-48.

Balasubramanyam, M. V. and Reddy, C.C. 2003. Physical

characteristics of multifloral wild and apiary honey from plains, hills

and Western Ghats of Karnataka. Indian Bee J. 65(3&4): 113-117.

BIS, 1997. Indian Standard Specification for Extracted Honey (Second

Revision), ISI: 4941-1997, Indian Standard Institution, New Delhi. p.

10.

BIS, 2007. Indian Standard Specification for Extracted Honey ISI:

4941-2007, Indian Standard Institution, New Delhi. p. 10.

Chunneja, P. K., Sehti, P. S., Sehgal, V. K. and Singh, H. 1996.

Physico-Chemical characteristics of major Punjab honeys. National

Beekeeping Experience Exchange Conference, P.A.U., Ludhiana (India)

May 29- 31,1996, pp. 114-115.

Crane, E. 1990. Bees and Beekeeping. Science, Practice and World

Resources, Heinemann Newnes, Oxford. pp. 425-614.

Esti. M., Panfili, G., Marconi, E. and Trivisonno, M. C. 1997.

Valorization of the honeys from the Molise Region through physico-

chemical, organoleptic and nutritional assesement. Food Chem. 58

(1-2): 125-128.

Gurel, F., Karkacier, M. and Ozdemir, F. 1998. Identification of sugar

honey, multifloral honey and honeydew honey based on mineral

content, total ash, pH and acidity. Apiatica. 33: 42-45.

Jasim, A., Prabhu, S. T., Raghavan,  G. S. V.  and Ngadi, M. 2007.

Physico- chemical, rheological, calorimetric and dielectric behavior

of selected Indian honeys. J. food Eng. 79(4): 1207-1213.

Joshi, S.R., Pechhacker, H., William, A. and Vonder ohe, W. 2000.

Physico-chemical characteristics of A. dorsata, A. cerana and A.

mellifera honey of Chitwan district, Central Nepal. Apidologie. 31:

367-375

Khatija, F. and Ramanujan, C. G. K. 1993. Pollen and chemical

characterization of Apis cerana and A.florea honeys from Hyderabad

urban complex. J. Palynol. 29: 59-67.

Oddo, L. P., Piazza, M. G., Sabatini, A. G. and Accorti, M. 1995.

Characterization of unifloral honeys. Apidologie. 26: 453-465.

Popek, S. 2002. A procedure to identify a honey type. Food Chem. 79:

401-406

Rodrigreuz-O, J. L., Paseiro, P., Simal, J. and Cepeda, A. 1994. Mineral

content of the honey produced in Galicia (North-West Spain). Fd.

Chem. 49: 169-171.

Sharma, A. 1998. Physico-chemical analysis of some honeys from

North-west Himalayas, Ph.D., Thesis, Himachal Pradesh University,

Shimla, India. pp. 84-99.

Terrab, A., Diez, M. J. and Heredia, F. J. 2002. Characterization of

Moroccan unifloral honeys by their physico-chemical characteristics.

Food Chem. 79: 373 - 379.

Wakhle, D. M.1997. Beekeeping Technology - Production,

Characteristics and Uses of honey and other products. In Perspectives

in Indian Apiculture (Ed. R.C. Mishra, Agro- Botanica, Bikaner) pp.

134-139.

CHARACTERISTICS OF MULTIFLORAL WILD AND APIARY HONEY



470



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


