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Abstract 

The paper presents the results of the organoleptic analysis of honey after feeding colonies with sugar syrup with 

addition of essential oils. The honey samples were collected from the Murani apiary, Timis County, between 

29.03.2021 - 10.05.2021, totalling a number of 135 samples. These were classified into samples collected before the 

administration of the sugar syrup with essential oil, samples collected after the administration of the syrup with the 

addition of essential oil and samples collected after the rapeseed harvest. In the sugar syrup administered to colonies, 

the following essential oils were used: essential oil of thyme, rosemary, basil, mint, juniper, oregano, cloves, 

cinnamon. The honey samples were transported, stored and processed in appropriate conditions. The organoleptic 

evaluation was performed in terms of taste, smell, consistency, appearance and colour. Results with improvement 

effects were recorded by the essential oils used, in terms of the sensory characteristics analysed, compared to the 

control variant. 
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1. Introduction  

 

Honey is a natural product that comes from flower 

nectar or the secretion of living parts of plants and 

is produced by bees. Nectar can also be produced 

by the excretions of some insects that live on 

different parts of the plant, and after harvesting 

and processing by bees, it is called manna honey 

[1-4]. 

The food of bees consists of the flower nectar, 

which provides them with a source of energy, and 

the flower pollen, which is used as a source of 

protein [5-7]. 

Supplementary feeding of colonies is essential 

during periods when food resources are scarce, 

when there are few natural sources available, and 

to replenish food supplies [8-9]. 
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At the beginning of the twentieth century, the 

basic principle of the technique of organoleptic 

analysis of honey was the personal experience of 

the experts in field. 

Although this method involves low costs, it has 

not been fully considered an effective organoleptic 

analysis. So, in the middle of the twentieth 

century, the methods of organoleptic evaluation of 

honey were improved by using a committee of 

very experienced evaluators, applying appropriate 

techniques to obtain statistical results [10 -14]. 

Studies conducted by [15], showed that, with the 

help of the 5 senses, we can determine the 

organoleptic properties of honey. Research by 

[16], has shown that before the organoleptic 

analysis, the preservation of honey is a very 

important factor, so honey samples must be stored 

properly because if the humidity in the storage 

room exceeds 60%, honey with a normal humidity 

will absorb the humidity from the air.  
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[17] performed additional feeding to colonies with 

sugar paste and addition of vitamins and proteins 

to determine the organoleptic characteristics 

compared to the control hive that was fed only 

with the honey produced. The results obtained for 

the control hive showed that certain characteristics 

such as the smell and colour of honey were 

significantly different compared to the batches fed 

with sugar paste and addition of protein and 

vitamins. 

 

2. Materials and methods 

 

The experiments were performed in the apiary 

from Murani, Timiș County, on 90 colonies 

divided into 9 experimental groups of 10 colonies 

each; 8 of the batches were fed with sugar syrup 

and essential oils, and the control batch was fed 

only with sugar syrup (Figure 1).  

We collected 5 samples of honey from each 

experimental lot. The first harvest took place 

before the administration of sugar syrup with 

addition of essential oil and consisted of 

honeycomb with crystallized honey (polyflower) 

from the reserves of the colonies after winter. The 

second harvest took place after the administration 

of sugar syrup with essential oils, and the third 

harvest was carried out after the harvest of rape. 

The honey samples were transported and stored 

properly until the organoleptic analyses were 

performed. The number of samples collected was 

5/batch, according to Table 1. 

The organoleptic examination of honey is essential 

as it may reveal fermentation defects, the presence 

of smoke odour, impurities or the presence of non-

specific tastes [18]. 

 

 
Figure 1. Administration of syrup with essential oils 

(original photo) 

 
Table 1. Honey sampling scheme 

Experimental batches Essential oils incorporated into 

sugar syrup 

Total no of samples 

collected 

Sampling dates 

LE 1 Thyme 5 29.03.2021 

15.04.2021 

10.05.2021 
LE 2  Rosemary 5 

LE 3 Basil 5 

LE 4 Juniper 5 

LE 5 Oregano 5 

LE 6 Cloves 5 

LE 7 Mint 5 

LE 8 Cinnamon 5 

LE 9 Control 5 

 

The sensory analysis of honey samples was 

performed at the Interdisciplinary Research 

Platform “Ecological agriculture and food safety”, 

Laboratory of chemistry, from Banat’s University 

of Agricultural Sciences and Veterinary Medicine 

“King Michael I of Romania” from Timișoara. 

The organoleptic examination of the 135 samples 

(45 at each harvest) consisted in assessing the 
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appearance, smell, taste, colour and consistency. 

Prior to analysis, the honey samples were 

transferred to clear glass tubes and placed in a 

40°C - 45°C water bath for 30 minutes. After 30 

minutes, they were removed and analysed (Figures 

2 and 3). The appearance of honey was 

appreciated by carefully viewing the sample in 

natural light, thus noting the different shades 

present. The odour was examined by smelling the 

sample and then we noted the dominant aroma and 

the intensity felt. The taste was appreciated by 

tasting the honey sample, noting the intensity of 

the sweet taste and its possible secondary nuances. 

The colour was appreciated by viewing the sample 

from a clear glass tube on a white background in 

natural light. The consistency was assessed with a 

glass rod, which was inserted into the honey 

sample and raised, thus noting the flow of honey 

(Figures 4-6). 

All sensory characteristics were analysed using 

the 9-point hedonic scale method [19]. 

 

Figure 2. Transfer of samples to test tubes 

(original photo) 

 

Figure 3. Removal of samples from water bath  

(original photo) 

                    

    
Figure 4. Sample analysis at the             Figure 5. Sample analysis after the    Figure 6. Sample analysis after rape                                                

    beginning of the experiment                   administration of essential oils                    harvest (original photo) 

            (original photo)                                          (original photo)                          

 

3. Results and discussion 

 

Samples collected before the administration of 

essential oils, after the administration of essential 

oils and after the rapeseed harvest were 

represented on the hedonic scale as follows: the 

appearance was assessed by the score: 9-

transparent, 5-bright, 1-opalescent; the smell was 
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represented as follows: 9-pronounced, 5-well 

highlighted, 1-moderate, the taste was appreciated  

as follows: 9-like extremely, 5-neither like nor 

dislike, 1-dislike extremely, the color was assessed 

as follows: 9-light, 5-moderate, 1-dark; 

consistency was assessed on the hedonic scale: 9-

like extremely, 5-neither like nor dislike, 1-dislike 

extremely. Table 2 shows the score given in terms 

of sensory characteristics to the samples collected 

before the administration of essential oils and 

contained crystallized honey from the hive reserve. 

 

Table 2. Hedonic scale on samples collected before the administration of essential oils  

Product 

analysed  

Experimental 

batches 

Essential 

oils 

administered 

in sugar 

syrup 

Analysis of sensory characteristics 

Appearance Odour Taste Colour Consis-

tency 

Total 

points 

Polyflower 

honey 

LE 1 Thyme 5 9 9 5 5 33 

LE 2 Rosemary 5 5 9 5 5 29 

LE 3 Mint 5 5 9 5 5 29 

LE 4 Juniper 5 9 9 5 5 33 

LE 5 Basil 5 9 9 5 5 33 

LE 6 Oregano 5 5 5 9 9 33 

LE 7 Cloves 5 9 5 9 5 33 

LE 8 Cinnamon 5 9 9 5 5 33 

LE 9 Control 5 5 9 5 5 29 

 
The results obtained at the first harvest show that 

the honey samples had a very close number of 

points between batches, which indicates that the 

quality of honey was close in terms of sensory 

characteristics to all experimental variants. 

Experimental batches 1, 4, 5 and 8 had the same 

score on the organoleptic properties of each. A 

lower score was obtained for experimental 

batches 2, 3 and 9, but regarding the taste they 

obtained a grade of 9 which indicates an 

unpleasant taste of the analyzed sample. 

Experimental batch 6 obtained acceptable marks 

on appearance, smell and taste, and experimental 

batch 7 obtained moderate results on appearance, 

taste and consistency.  

Sensory samples according to table 3 were 

collected after administration of sugar syrup with 

the addition of essential oil. 
 

Table 3. Hedonic scale on samples collected after administration of essential oils 

Product 

analysed 

Experimental 

batches 

Essential oils 

administered in 

the sugar syrup 

Analysis of sensory characteristics 

Appearance Odour Smell Colour Consistency Total 

points 

Polyflower 

honey + 

sugar syrup 

with the 

addition of 

essential 

oils 

LE 1 Thyme 9 9 9 9 9 45 

LE 2 Rosemary 5 9 9 9 9 41 

LE 3 Mint 9 9 9 9 9 45 

LE 4 Juniper 9 5 5 9 9 37 

LE 5 Basil 9 9 9 9 5 41 

LE 6 Oregano 9 9 9 9 9 45 

LE 7 Cloves 5 9 9 5 9 37 

LE 8 Cinnamon 5 9 9 5 5 33 

LE 9 Control 5 1 5 5 9 25 

 

In the case of samples collected after the 

administration of essential oils, there are very 

large differences in the score obtained after the  

analyses of honey organoleptic properties. The 

experimental variants to which we added thyme, 

mint and oregano essential oils obtained the 

maximum score on the sensory analysis of honey 
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samples. The experimental batches in which we 

introduced basil and rosemary essential oils 

obtained a very good score compared to the 

control variant. The batches with juniper and 

clove essential oil obtained a moderate score, 

and the batch to which we added cinnamon 

essential oil obtained 33 points compared to the 

control batch, which was weaker in terms of 

organoleptic examination of the analysed honey. 

Table 4 analysed the samples collected after the 

rape harvest, respectively at 3 weeks after the 

administration of essential oils in the 

supplementary feed of colonies.

 
Table 4. Hedonic scale on samples collected after rapeseed harvesting 

Product 

analysed 

Experimental 

batches 

Essential oils 

administered in 

the sugar syrup 

Analysis of sensory characteristics 

Appearance Odour Smell Colour Consis-

tency 

Total 

points 

Rapeseed 

honey 

LE 1 Thyme 5 9 9 9 9 41 

LE 2 Rosemary 5 9 9 9 5 37 

LE 3 Mint 5 9 9 9 9 41 

LE 4 Juniper 1 9 9 5 5 29 

LE 5 Basil 5 9 9 9 5 37 

LE 6 Oregano 5 9 9 9 9 41 

LE 7 Cloves 1 9 9 5 5 29 

LE 8 Cinnamon 5 9 9 5 1 29 

LE 9 Control 1 5 9 9 1 25 

 
The results obtained after the sample analyses of 

the third harvest indicate that the batches in which 

we administrated sugar syrup with thyme, mint 

and oregano essential oil had the greatest effect in 

improving the sensory characteristics of honey. 

These were followed by experimental batch 2 

(rosemary) and experimental batch 5 (basil). Also, 

the batches with addition of juniper, cloves, 

cinnamon, that obtained a score of 29 points on 

the hedonic scale, presented qualitative properties 

regarding the sensory characteristics of honey.  

In order to highlight, as accurately as possible, the 

effect of improvement of the organoleptic 

properties, Figure 7 shows the results of the 

sensory characteristics obtained at the three 

harvests.

Figure 7. Presentation of the results obtained in each experimental variant, 

according to the 3 harvests 

 

In terms of color the best score was obtained in 

the case of the essential oils of thyme, rosemary, 

mint, basil. The appearance obtained a good score 

in the case of essential oils of thyme, mint, basil, 

oregano. The smell was very good in the case of 

batches with administration of oregano, mint and 

rosemary essential oils. The taste was very 

pleasant in batches with utilization of oregano and 

clove essential oils. Very good consistency scores 

were identified in the batches where thyme and 

mint essential oils were administered. 

 

Conclusions 
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After analysing the sensory characteristics of the 

135 samples with honey, we observed that all the 

essential oils had positive effects on the 

organoleptic properties of honey. Results with 

improvement effects were recorded by the 

essential oils of thyme, mint, oregano, basil and 

rosemary, in terms of the sensory characteristics 

analyzed, compared to the control variant. 
Following the data obtained in this research, 

studies will be resumed to evaluate the effect of 

essential oils on the organoleptic properties of 

honey. 

 

References 
 

1. Codex Alimentarius Commission, Revised 

Codex Standard for Honey, Codex Stan 12-1981, 

Rev. 1(1987), Rev. 2(2001), FAO/WHO, 215, 

2001. 

2. Tchoumboue, J., Awah-Ndukum, J., Fonteh, 

F.A., Dongock, N.D., Pinta, J., Mvondo, Z.A., 

Physico-chemical and microbiological 

characteristics of honey from the Sudano-Guinean 

zone of West Camerron, Afr. J. Biotchnol., 2007, 

6, 908-913. 

3. Pătruică, S., Huţu, I., Economic benefits of 

using prebiotic and probiotic products as 

supplements in stimulation feeds administered to 

bee colonies. Turkish Journal Veterinary Medicine 

and animal science, 2013, ISSN- 1300-0128; 37 

(3): 259-263. 

4. Guler, A., Kocaokutgen, H., Garipoglu, A. V., 

Onder, H., Ekinci, D., and Biyik, S., Detection of 

adulterated honey produced by honeybee (Apis 

mellifera L.) colonies fed with different levels of 

commercial industrial sugar (C3 and C4 plants) 

syrups by the carbon isotope ratio 

analysis. FoodChemistry, 2014, 155, 155–160. 

5. Durrer, S., and Schmid-Hempel, P., Shared use 

of flowers leads to horizontal pathogen 

transmission. Proceedings of the Royal Society of 

London. Series B: Biological Sciences, 1994, 

258(1353), 299–302. 

6. Singh, S., and Kundu, S. S., Intake, nutrient 

digestibility, rumen fermentation and water 

kinetics of sheep fed Dichanthium annulatum 

grass hay-tree leaves diets. Livestock Research for 

Rural Development, 2010, 22(8), 150. 

7. Brodschneider, R., and Crailsheim, K., 

Nutrition and health in honey bees, Apidologie, 

2010, 41(3). 

8. Morais, M. M., Turcatto, A. P., Francoy, T. M., 

Gonçalves, L. S., Cappelari, F. A., and De Jong, 

D., Evaluation of inexpensive pollen substitute 

diets through quantification of haemolymph 

proteins. Journal of Apicultural Research, 2013, 

52(3), 119–121. 

9. DeGrandi-Hoffman, G., Chen, Y., Rivera, R., 

Carroll, M., Chambers, M., Hidalgo, G., and De 

Jong, E. W., Honey bee colonies provided with 

natural forage have lower pathogen loads and 

higher overwinter survival than those fed protein 

supplements. Apidologie, 2016, 47(2), 186–196. 

10. Pangborn, R.M., Sensory evaluation of food: a 

look backward and forward, Food Technol., 1964, 

18, 1309. 

11. Stone, H., Sidel, J.L., Sensory evolution 

practices, Academic Press, San Diego, 1985. 

12. ISO 6658, Sensory analysis-Methodology-

General guidance, International Organization for 

Standardization, Geneva, 1985. 

13. SSHA (Societé Scientifique d’Hygiene 

Alimentaire), ISHA, Evaluation sensorielle, 

Manuel méthodologique Lavoisier, Paris, 1990. 

14. Meilgaard, M., Civille, G.V., Carr, B.T., 

Sensory Évaluation Techniques, CRC Press, Boca 

Raton, 1991. 

15. Bentabol, A., Bogdanov, Ș., Bruneau, E., 

Guyot, C., Sensory analysis applied to Honey: 

state of the art, Journal Apidologie, 2004, 35(1). 

16. Olaitan, P.B., Adeleke, O.E., and Ola I.O., 

Honey: a reservoir for microorganisms and an 

inhibitory agent for microbes, Afr. Health Sci., 

2007, 7, 159-165. 

17. Moumeh, B., Garrido, M.D., Diaz, P., 

Peńaranda, I., Linares, M.B., Chemical analysis 

and sensory evaluation of honey produced by 

honeybee colonies fed with different sugar pastes, 

Food Science&Nutrition, 2020, 8(11), pp5823-

5831. 

18. Piana, M. L., Oddo, L. P., Bentabol, A., 

Bruneau, E., Bogdanov, S., and Declerck, C.G., 

Sensory analysis applied to honey: State of the art. 

Apidologie, 2004, 35(1), 26–37.  

19. Hein, K. A., Jaeger, S. R., Carr, T., Delahunty, 

C. M., Comparison of five common acceptance 

and preference methods, Food Quality and 

Preference, 2008, 19, 651–661.

 


