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Summary  
 
Varroa destructor mites collected from capped drone brood (Apis mellifera) placed 

in Petri dishes were prepared in advance with filter paper impregnated with 4.2% solution of 
oxalic acid, formic acid 60%, 15% lactic acid, Bee Vital and menthol and thymol crystals. 
Times were observed when Varroa mites were killed in 10%, 50% and 100%, establishing its 
efficacy, tested in vitro. Effectiveness of acaricides in vitro study showed that 15% lactic acid 
ranks first with thymol followed in descending order of 60% formic acid, oxalic acid 4.2% and 
Vital Bee Hive Clean. All substances tested acaricides have good activity but Vital Bee Hive 
Clean product has all the qualities in the safety application and obtaining organic bee 
products. 

Key words: acaricide efficacy, in vitro, volatile oils, organic acids, Varroa 
destructor. 
   
 Currently, to control Varroa destructor is used widely synthetic acaricides. 
Because lipophilic characteristics and resistance to decomposition, synthetic 
acaricides accumulates heavily in wax and less in honey (1, 8). Also, mites 
resistance to synthetic acaricides, including piretrinoids, organoclorurates, 
formamidis has long been identified in many countries. These are the main reasons 
for the recourse to the use of alternative natural substances organic acids and 
volatile oils. The effectiveness of these substances is lower but the risk of 
resistance installation and accumulation is reduced (2, 3, 4, 5, 6, 7). 
 Many studies have been conducted on the effectiveness of acaricides 
used in alternative treatment substances. Testing of these substances directly to 
the colony of bees is influenced by many factors and that treatment outcomes are 
very different (4, 5, 6). 
 Acaricides in vitro effectiveness study gives results that can orient towards 
the most effective substance with its advantages and disadvantages. 
 Aim is to grade the effectiveness of acaricides substances against Varroa 
destructor, while the result is not influenced by the microclimate inside of the hive, 
external factors and apply method. 
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Materials and methods 
 
The study was conducted in laboratory of Parasitology and Parasitic 

diseases Department of the Faculty of Veterinary Medicine, Timisoara. Mite Varroa 
destructor study subjects were obtained from capped drone brood (Apis mellifera) 
cap from the untreated bee families, with an infestation level of 54 %. 

The substances tested were menthol, thymol, 4.2% oxalic acid, formic acid 
60%, 15% lactic acid, product Bee Vital Hive Clean and distilled water was used as 
control. 

Seven petri dishes were prepared by applying filter paper to cover the 
entire interior surface of the plate and the lid has been tagged. In each plate was 
applied one ml of substance used, ie 0.5 g crystalline menthol and thymol. The 
control was prepared with one ml of distilled water. 

In each plate were introduced 10 adult female Varroa mites and was 
recorded the time when the mites’ death occurred in laboratory conditions. Mites 
were examined under the magnifying microscope, to monitor their activities and 
time to death. 

  
Results and discussions 

 
The values obtained were expressed in percentage per unit time, achieving 

mortality in minutes. The results were compared to highlight the effectiveness of 
each substance tested. The graph it appears that, in laboratory conditions, 15% 
lactic acid acted most rapidly killing 10% of mites in three minutes, and menthol 
presented the lowest efficacy as needed 59 minutes to kill the same percentage of 
mites. Acaricide activity in other substances on the percentage of 10% of mites was 
between five and 59 minutes, three minutes for lactic acid, five minutes for thymol 
and the Bee Vital, six minutes to seven minutes for formic acid and oxalic acid. 
Lethal effect of the substances tested followed the same schedule when mortality 
reached 50% thymol in 10 minutes, 11 minutes for lactic acid, 14 minutes for Bee 
Vital, 15 minutes for formic acid, oxalic acid and 19 minutes to 157 minutes for 
menthol. All substances, except menthol, all mites were killed in an acceptable 
time: 18 minutes thymol, tied with lactic acid, 22 minutes formic acid, oxalic acid 28 
minutes, 29 minutes and 170 minutes Vital Bee product menthol (Figure 1). 
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Fig.1. Varroa mite graphical presentation of mortality per unit time for each 

substance tested 
 
Varroa mites found that death was preceded by a state of hipermotility a 

state of latency followed by the agony lasts on average five minutes. Distilled water 
in contact with the blank, mites have not undergone any behavioral change and 
survived during the monitoring and after. Mite mortality followed the same curve for 
each substance when it reached 10%, 50% and 100%. 
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Fig. 2. Varroa mite mortality curves for each substance tested 
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Conclusions 
 
In laboratory conditions, 15% lactic acid is most effective on a par with 

thymol, all mites died within 18 minutes. The disadvantage effect is irritating to 
mucous needed gloves, masks and goggles when handling. 

Oxalic acid kills 100% of mites in 28 minutes which ranks him in a middle 
stage of effectiveness, but an acid is irritating to skin and mucous membranes 
should follow the same guidelines as with lactic acid. 

Mites exposed to formic acid 60% 100% die within 22 minutes. It is very 
caustic to skin and mucous membranes, use of protective equipment are 
mandatory. 

Bee Vital acaricide effect of the product is good, in 29 minutes killing mites 
100%. It is ideal preparation which can be used in organic beekeeping and has no 
restriction regarding protection during application. 

Acaricide activity of menthol is slow and ranks last in acting lethal of all 
mites in 170 minutes. Acaricide effect of test substances followed, on average, the 
same graph the values of mortality of 10%, 50% and 100%. 
 

References 
 
1. Bogdanov, S., Kilchenmann, V., Imdorf, A., Acaricide residues in some 

bee products, J. Apic. Res., 1998, 37, 57-67.  
2. Cosoroabă, I., Parazitologie veterinară, Ed. Mirton, Timişoara, 2000. 
3. Fernandez, N., Coineau, Y., Varroa The serial bee killer mite, Atlantica, 

Biarritz, FranŃa, 2006. 
4. Imdorf, A., Bogdanov, S., Ibanez Ochoa, R., Calderone, N., Use of 

essential oils for the control of Varroa jacobsoni (Oud) in honey bee colonies, 
Apidologie, 1999 ,30:209-228. 

5. Mathieu, L., Faucon, J., Changes in the response time for Varroa jacobsoni 
exposed to amitraz, J. Apic. Res., 2000, 39:155-158.  

6. Milani, N., The resistance of Varroa jacobsoni Oud. to acaricides, Apidologie, 
1999, 30:229-234.  

7. Stephen, J.M., Acaricide (pyrethroid) resistance in Varroa destructor, Bee 
World, 2004, 85:69-73. 

8. Wallner, K., Varroacides and their residues in bee products, Apidologie, 
1999, 30:235-248. 

 
  


