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ABSTRACT

In this work has been carried out analysis of thality of honey from 18 different locations andfeient floral
backgrounds in Bosnia and Hezegovina. It has besteranalysis of only those known samples to beekebpt produces
and it has not done analysis of commercial kindbarfey. The analysis has been done according toethdations on
quality control of honey F. B&H which is in accorda with international standards. It has been aealythe following
parameters of honey: electrical conductivity of épthat was moving in the range from 0.13 to 1.4/, by reducing
sugars in the range from 64.8% to 85.00%, sucros® f1.23% to 6%, insoluble matter from 0.12% to%.5 water
content from 15.4% to 10.4% and the acidity from3#5mmol acid / kg honey. The results have shoved in all
samples of controlled parameters within the lintits been prescribed by the domestic and interrststandards of

quality honey so that we can conclude that the degdrs in B&H produce high quality honey.
KEYWORDS: Honey, Sugars, International Standards
INTRODUCTION

Natural honey is one of them ostwidely sought potslwué o its unique nutritional and medicinal properties,
which areattributed to the influence of the different groups of sulnsts itcontains. Codex Aliment arius Commission
defined honey as the naturals, weet substance @eddby honey beesApismdlifer a, from then ectar of
plants(blossoms)or from the secretion so flivinggaf plant saexcretions of plantz sucking insects on the liiragt so f
plants, which honey bees collect, trans form by lsiaing with specific substances of the Irown, dépaehydrate, store
and leave in the honey comb ripen and mature(1,2).The bees are said to peotaney in oder to serve as their source

of food in times of scarcityor duringarsh weather conditions(3).

Essentially, natural honey is a sticky and visceaotution with a content of 80-85% carbohydrate (hai
glucose and fructose), 15-17% water,0.1-0.4% prpt@i2%ashandminor quantities of amino acids, emsyrand
vitamins as well as other substances like pheraitoxidants (3-7). Each of the semin or constitsés known to have
distinctive nutritional or medicinal properties atiek unique blend accounts for the varied and diffeapplications of
natural honeys (3). Although them aj or constitseot honey are nearly the same in all honey sampies precise
chemical composition and physical properties olirathoneys differ according to the plant speciesahich the bees
for age (3,8-11).Furthermore, differences in clic@inditionsandvegetationsareimportantfactorsthegttfact the various
properties of honey. In Bosnia and Herzegovinatdudimatic conditions present in a various faurithwa large number

of endemic species and provides favorable conditfon dealing with beekeeping that gives to honeynf this region
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special characteristics.

MATERIALS AND METHODS

Samples

Samples of honey for analysis were collecting an dhea of the Federation of Bosnia and Herzegoivora
different geographical areas and various botaradgin. It has been carried out analysis of 18 lyosemples (Table 1.)
taken from different individual honey producerseekeepers. All analyzes in this work were makingoading to the
regulation on methods for control of honey and othee's products (12) which is in line with the @adstandard for
honey and the harmonized with method of the Eunoggammission for honey. It has been carried thieohg physical-
chemical analyzes of honey: testing of electricalductivity, the content of reducing sugars, contérsucrose, content of

insoluble matter, refractive index / water contand acidity of honey.
Preparation of the Sample for Analysis

Depending on the consistency of honey, samplesifafysis have prepared in various ways. If hondy ihe
liquid state, before the start of the analysibait been gently mixed with wand or shaking. If yonas granulated, sealed
container with the sample to be placed in a wad¢h bnd heated for 30 minutes at 60 ° C, if necgstaa temperature of
65° C. During the heating, honey can be mixed whth wand or circularly stir and then quickly colfihoney contains
unknown matteries, such as wax, parts of beesrts pathe honeycomb, the sample is heated at pesature of 40° C in
a water bath and then strained through a clotheplam the funnel heated hot water. If the honey isoneycomb, the
honeycomb opens, strained through a wire sieve avtfuare hole dimensions 0.5 x 0.5 mm. If pathefhoneycomb and
wax pass through a sieve the sample had been heatedater bath at a temperature of 60° C, if eeagy heated for 30
minutes and at a temperature of 65° C and durieghmating stir with wand or shake with circular ioo$ and then

quickly to be cold.

If honey in the honeycomb has granulated it haseldet dissolve the wax, stirred and cooled. Afoling, the
wax has removed.

Electrical Conductivity

Electrical conductivity is a physical attribute tlgaeatly depends on the content of minerals maiter acids in
honey; if it is higher, the higher is the electticanductivity of honey. Method is valid to determaielectrical conductivity
in honey in the range from 0.1 to 3 milliSiemersn (mS / cm-1). Electrical conductivity in honeyshdefined by using
20% of volumen of aqueous solution of honey at@phere 20% has related to the dry matter of hofibg results have
expressed in milliSiemens cm-1. The electrical cmtgity of a solution that comprises 20 grams of thatter of honey
in 100 ml of distilled water has measured by usncell electro conduct meter. Determination of &leal conductivity
has based on measuring the electrical resistaritiehvis the reciprocal to electrical conductivifhe method has been
based on the original work of Vorvohl (1964) (1-5).

The Content of Reducing Sugars

The quantity and the relation between certain daybmtes in honey depend primarily on its botaniad

geographical origin, but also on the compositiod amensity of nectar secretion, climatic condisoand physiological
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state and breed of bees (13). Qualitative and gatiné determination of carbohydrates in honethis subject of many
studies whether that it was routine assessmergaality (according to the Regulations), the deteation of adulteration

of honey or determining the botanical and / or gaphbical origin of honey.

The principle of this method has based on the mawlu®mf the Fehling's solution by litracionim saoiom of

reduced sugar honey by using methylene blue asdicator.
The Sucrose Content

The ratio of fructose and glucose (F / G) is chimmstic for certain types of honey and in mostesagreater than
1.0 (14). As rich in fructose stand out honey adda and chestnut (F / G 1.5-1.7) while one offéve kinds with higher
shares of glucose honey of oil turnip and dande{id). The ratio of fructose and glucose, and #tmrof glucose and
water in honey are very important because they batpdetermine and predict the tendency of cryastaibn of honey.

The main sugars provide sweetness of honey isosecglucose, sucrose and maltose.

Determination of sucrose is very important to daeiee the possible adulteration of honey, feedirgtibes with

sugar (sucrose) or direct adding of sugar in honey.

The principle of this method is based on the hygislof sucrose reduction of Fehling's solutiontitration with

reduced sugars from the hydrolyzate of honey wiglthylene blue.
The Content of Insoluble Solids

The share of mineral substances in honey largepenids on its botanical origin, but also on the atim
conditions and the content of soil on which grewndy plant. Characteristical soil of certain regitvas reflected in the

mineral composition of honey producing plants ardemal composition of its nectar and pollen (16).

Preparation of the sample: to be measured out @Dtlge sample with an accuracy of + 10 mg, dissblirea
given quantity of distilled water at 80° C and nuxeell. The prepared sample is first filtered thgbia dried and steady
sintered funnel, pore size of 15 to 40 pm. Thedwsiought to be was he with hot water (80° C) wineiugar set free,
which is determined by test. Funnel to be dry foe diour at a temperature of 135° C, to be coolednagasured with an
accuracy of 0.1 mg. The amount of matter insolublevater has been expressed as a percentage (mdntakculated by

the following formula:
The percentage of insoluble matter in water = (1@@iantity of residue) / (a measured sample)
The refractive index of water / water content

The measurement has carried out by refractometéhwiiorks on the principle of refraction of lighthen it
passes through the solution. The measurement hdasdcaut usually at 20° C, and the results obtivery depending on
the measurement temperature. Since the refractislexes differ from honey measured for a solutionttef same
concentration of sucrose should be used for sgetbles for this purpose. The principle of thistmoel has based on

determining the refractometer. In addition to teeal laboratory equipment has required refractor to

Preparation of sample: The sample has prepardweimanner provided for the method of preparingnapsa for

analysis, and then the refractive index of the dardptermined by refractometer at a constant teatper of 20° C. On

| Impact Factor(JCC): 2.7341 - This article can be danloaded from www.impactjournals.us |




| 76 Nedzad Prazina & Omer Mahmutovi |

the basis of the refractive index has calculatedwarh of water, such as to the attached table. df ittdex has not
determined by the temperature of 20° C, it is gdimgpe taken into account the correction of theperature and results

that have been reduced to a temperature of 20° C.
The Acidity of Honey

The prepared sample has titrated in the presendenolfialeina solution of 0.1 mol sodium hydroxidetil
appearance of light pink color. In determining @gdee of acidity it has been used a common labyraquipment.
Reagents: Sodium-liidroksida. C (NaOH) - 0, 1 maiwithout carbonate); 1% solution of fenolttaleifra) in ethanol
neutralized by: distilled water without CO2, obtinby boiling and then cooled. Determination: tonfeasured out 10 g
of the sample and dissolved in 75 ml of distilledter. The prepared sample was titrating with 0.1 sotution (NaOH)
and with four or five drops of fenolttaleina asizators. At the end of titration color must last D seconds. For dark
samples it is measure the small quantity of san#dternatively it can be used pli-meter and titngtisample to pll - 8.3.

Calculation of acidity has expressed in niilimoliaed kg and has calculated by using the formula.
Acidity = 10 x V wherein.
V - The number of spent ml 0.1 mol (NaOH) 1 for melization of 10 g of honey.

Table 1: List of Samples

Sample Number | Type and Origin of Honey Location
1 acacia honey Zavidaii
2 forest honey Bugojno
3 meadow honey Bugojno
4 meadow honey Prusac
5 pine honey Zavidovi
6 meadow honey Zavidaii
7 meadow honey Blidinje
8 heather honey Tomislav Grad
9 heather honey Mostar
10 meadow honey Srebrenik
11 meadow honey Srebrenik
12 chestnut honey Serbrenik
13 pine honey Prusac
14 chestnut honey Cazin
15 pine honey Biha
16 meadow honey Zenica
17 acacia honey Zenica
18 acacia honey Kakanj

RESULTS AND DISCUSSIONS

The Electrical Conductivity of Honey

From above results we can see that the highesuctimity shows forest and chestnut honey. Conditgtivoney

samples were ranging from 0.13 to 1.4 mS / cm wisickithin the normal range.
The Content of Reduced Sugar

The obtained values for determining the contenhweért sugar in the sample of honey has ranged 8418 to

85.00%. Therefore, we can conclude that the redscg@r content expressed as invert to the extersicpbed by the
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Regulations on quality of bee products or any patté honey not departs of the given value.
The Sucrose Content

The obtained values for determining the conteriheért sugar in the sample of honey were ranginghf64.8 to
85.00%. Therefore, we can conclude that the redsog@r content expressed as invert to the extersicpbed by the

Regulations on quality of bee products or any patté honey that do not departs of the given value.

Table 2: Summary Results of Physical and Chemical #alysis of Honey

Uzorak Ele_ct_rical Reduced Sucrose Insqluble Water '?,\CA' :::Lyl %S';'f r;(zy
Conductivity ms/Cm | Sugar (%) % Solids% | Content % M.e da)
1. 0,2 mS/cm 72 % 3,6 % 0.2% 17,2 22
2. 1,13 mS/cm 70% 4% 0,4 % 19,00 28
3. 0,6 mS/cm 64,8 % 21% 0,22 % 16,2 29
4, 0,25 mS/cm 78 % 4,3 % 0,3% 15,4 32
5. 0,8 mS/cm 72,6 % 2,8% 0,12 % 17,00 25
6. 0,13 mS/cm 80 % 4 % 0,32 % 17,8 17
7. 0,52 mS/cm 77,2 % 3,1% 0,5% 19,4 15
8. 0,62 mS/cm 76 % 6 % 0,32 % 20,2 24
9. 0,58 mS/cm 78 % 53% 0,12 % 19,00 19
10. 0,22 mS/cm 84 % 25% 0,14 % 15,4 28
11. 0,4 mS/cm 82,6 % 1,85 % 0,23 % 19,00 27
12. 1,2 mS/cm 79 % 3,1% 0,15 % 15,8 15
13. 0,74 mS/cm 81 % 3,8% 0,14 % 18,2 31
14. 1,4 mS/cm 80 % 2,6 % 0,25 % 17,4 13
15. 0,8 mS/cm 84 % 2% 0,35 % 16,2 14
16. 0,6 mS/cm 83,6 % 3% 0,38 % 20,6 17
17. 0,66 mS/cm 84 % 1.95 % 0,44 % 15,8 32
18. 0,76 mS/cm 85 % 1.23 % 0,20 % 20,6 34

The Content of Insoluble Solids

The obtained values for determining the contensudstances insoluble in water in a sample of homese

ranging from 0.12 to 0.5%, which is qualified ircaondance with the rulebook on the quality of besdpicts.
Refractive Index / Water Content

The measurement has carried out with refractomeitéch works on the principle of refraction of lighthen it
passes through the solution. The measurementriedaut usually at 20° C, and the results obtaiveey depending on
the measurement temperature. Since the refracaiiieas of honey differs from that measured for latg&mn of sucrose

with the same concentration it must be used sptadiéé for this purpose

The water content in the samples from the Federaibl were ranging from 15.4% to 10.4% and is meliwith

the rules on the permitted amount of water in hcaray bee products.
The Acidity of Honey

The values of the acidity of honey in our samplegseanranging from 15 to 34 mmol acid / kg honey.nfrrihe
table we can see that the lowest acidity showsteheboney while the highest acidity shows acaoiady. So all samples

have permitted acidity prescribed by regulationgshenquality of honey and other bee products.
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CONCLUSIONS

The values of quality parameters for all the homseynples studied coincide with those specified by th

international honey regulations.
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