THE EFFECT OF SMOKE ON THE VOLATILE CHARACTERISTCS OF HONEY
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Abstract

Smoke is commonly used by beekeepers to repel bees from frames and harvest their honey. Different authors referred to negative effect of smoking on honey aroma, without define their source of information. In this work, we smoke bee colonies for different time periods and we analyzed the volatile substances by using Purge & Trap-Gas Chromatography-Mass Spectrometry system. Aroma profile of honey, especially from open cells can be effected. Volatile substances were identified.
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Introduction

Honey is one of the foods that nature abundantly offers to man. For the moment of its collection until its consumption the human intervention and processing are minimal and this results in honey being indeed an accurate unprocessed natural product.

Apart from carbohydrates fructose and glucose, which make up the basic components of honey, a numerous other substances of various chemical structures and particle sizes are included. Among them, important ingredients are the total naturally occurring volatile compounds which with taste flavors compounds (organic acids, various sugars, other acids, tannins etc) make up the full flavor of honey. Volatile compounds are important not only on their relation to the consumer’s preferences but also for the authenticating the botanical and geographical origin of the product (Radovic. et. al. 2001, Serra Bonvehi et. al. 1999)
Most of the volatile compounds derive from the original sources the nectar (White, 1975, Knapp, 1967), few arise during processing or storage (Visser et al., 1988, Bouseta et al., 1993) and finally some originate from exogenous factors existing in the surrounding environment (off-flavors).

It is indeed surprising that not a lot of works have been done on off-flavors of honey, although,  it is  very well known that honey as a product can easily absorbed smells from the surrounding environment. 

One source of honey loaded with off-flavors is compounds from the smoke that beekeepers used to manipulate the bees and to remove the honey combs. In this study bee colonies were smoked in different time period and their honey was analyzed  to find how the flavor of honey altered.   

Materials and Methods

All the combs of two bee colonies were removed and the bees were allowed to build new ones. These colonies daily fed with syrup in order to increase the construction of new combs. Smoking before treatment was minimum.
The first sample of honey was collected after smoking the colony with burning pine needle for 20 sec. Then the same colony was smoked for additional 10, 20, 40, 70, and 100 sec and after each treatment a sample of honey was collected.  Samples were collected from sealed and unsealed honeycombs separately. The collected honeycombs were placed on cheesecloth secured over a 400 ml beaker and the filtered honey was removed and stored in freezer until analysis..  

The same treatment was applied in new honeycombs without bees. Thus, the effect of smoking on honey aromatic profile in sealed and unsealed combs with or without bees was investigated.

All samples were analyzed with the following procedure

a)Isolation. A Purge & Trap system (O.I. Analytical, 4500) was used for the isolation of the volatile and semivolatile compounds from the aqua liquid honey samples. Ten grams from the sample mixed with 5 g water and was added 15 μl internal standard. The tube with the sample was set at 40ºC and honey directly purged with helium gas (20ml/min) and the volatile compound collected on a trap (Tenax). Finally the trap immediately heated to 180ºC for 7min and the substances transferred to the gas chromatography.

b) Gas Chromatography-mass spectrometry .The isolated compounds separated with Agilent Model 6980 gas chromatograph, coupled with Agilent 5973 mass detector. The interface and source temperature were 150ºC and 230ºC respectively. Electron impact mass spectra were recorded at 70Ev. Separation was performed on a fused silica capillary column SGE BPX5 (30m 0,25mm, df = 0,25μm) .The temperature program was isothermal at 40ºC for 5min, then raised to 55ºC at 1ºC/min, to 120ºC at 3ºC/min, to 230ºC at 10ºC/min and 280ºC at 20ºC/min, this temperature was held for 5 min. Helium was used as carrier gas at a flow of 1ml/min and injector temperature was 220ºC. The identification of isolated volatile compounds was achieved by comparing mass spectra of unknown peaks with those stored in the National Institute of Standards and Technology (NIST) library.   

Results and Discussion

Smoke is commonly used by beekeepers to repel bees from frames and harvest their honey. Different authors referred to negative effect of smoking on honey aroma, without define their source of information. In this work, we smoke bee colonies for different time periods and we analyzed the volatile substances by using Purge & Trap-Gas Chromatography-Mass Spectrometry system. The aroma profile of honey, especially from open cells was much affected when the smoke applied for period 100 sec or more. Honey from open cells was affected with less smoke. The substances toluene and furfural , existed in honey and increased their proportion after smoking. The compounds 5-methyl-2-furancarboxaldehyde, benzonitrile and benzoluron appeared in honey as the effect of smoking.

The present of additional compounds or the increase of the proportion of preexisted can be attributed to the results of breaking of sugar due to the hot smoke or to  new compounds that were absorbed to the product from the burning of pine needle.

HMF and Diastase activity were not seriously change indicating that engorging behavior do not alter the quality of honey  
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