
 
 

 
 

Residues of Amitraz in Honey and Beeswax: Ensuring Safety in 

Beekeeping 
 

Introduction:  

Honey bees play a crucial role in global pollination, contributing significantly to agricultural 
yields and biodiversity. [1] However, the beekeeping industry faces a persistent threat from 
Varroa destructor mites, which can devastate bee colonies.  

Amitraz, a widely used acaricide, is effective in controlling varroa mites, and monitoring its 
residue levels in hive products like honey and beeswax ensures safety for both bees and 
humans. [2] [3] 

Residue Dynamics of Amitraz:  

Amitraz breaks down into various metabolites. DMPF and DMF are major initial breakdown 
products which can be detected in honey and beeswax. [4] The degradation rate of amitraz is 
influenced by environmental conditions and the formulation used in treatments. [6] 

Research shows that amitraz residues in honey are typically low due to its rapid degradation. 

[5,6] This fast degradation minimizes the risk of long-term accumulation in hive products, 

making amitraz a safer option for beekeeping compared to other acaricides (Tau-fluvalinate, 

thymol). [6] 

Its shorter half-life minimizes the risk of chronic exposure and negative effects on bee health 

and hive product safety. This feature is particularly important for maintaining consumer 

confidence in honey and other hive products. 

Amitraz Residue Levels in Honey and Beeswax:  

Studies indicate that amitraz residues in honey, when using authorized veterinary treatments, 

remain below the maximum residue limits (MRLs) set by the authorities, ensuring both honey 

bee health and consumer safety. [7, 8] 

A study investigating amitraz and its metabolites in honey and beeswax revealed that amitraz 

residues degrade rapidly in hive environments, ensuring minimal long-term presence. Amitraz 

(Apivar®) stands out among acaricides due to its instability in beeswax, where it degrades 

almost completely within one day, leaving DMF as the primary breakdown product [5](Corta 

et al., 2001). The study found significantly lower amitraz residues in honey compared to 

beeswax, underscoring its minimal impact on honey safety.  

This is a notable advantage over some pyrethroids like tau-fluvalinate and flumethrin, which 

are more prone to absorption and retention in beeswax. [9-11] Wallner (1995) reported that 

flumethrin is 5–10 times more lipophilic than tau-fluvalinate. [12] This lipophilicity difference 

is evident in acaricides with low affinities for beeswax, such as coumaphos and tau-fluvalinate, 

which were detectable at only 1 mg/kg concentrations in honey. In contrast, acaricides with 



very high affinities for beeswax, like flumethrin, were not detected in honey even at beeswax 

concentrations of 400 mg/kg (Wallner 1995; Persano et al. 2003). [12,13] 

Moreover, environmental factors such as temperature and humidity play a crucial role in the 

degradation process of amitraz. Higher temperatures and humidity levels accelerate the 

breakdown of amitraz into less harmful metabolites. [14] The rapid degradation of amitraz 

significantly reduces the risk of long-term accumulation in hive products, offering a clear 

advantage over other acaricides that tend to persist longer in the hive environment. This quick 

breakdown also helps minimize the development of resistance in mite populations, making 

amitraz a more sustainable choice for long-term pest control. [11] 

A study conducted by Pettis et al. (2013) evaluated amitraz residue transfer into honey. The 

study involved treating hives with different doses of Apivar® (Amitraz based product), including 

up to 10 times the recommended dosage. Results of this protocol (Figure 1) indicated no 

detectable amitraz residues (Table 1) in honey, and the metabolite levels were far below the 

established MRLs. [15] 

 

 

 

 

 

 

 

 

 

Figure 1: One Apivar® strip being applied to a honey bee colony in Beltsville, MD USA, 

recommended dose (1X) is 2 strips per 6–10 frames of bees. Each Apivar® strip contains 3.3% 

amitraz in a slow-release matrix and was left in place according to label requirements for 42 

days. Boxes of 1X, 5X and 10X represent approximate placement of 2, 10, or 20 Apivar® strips 

per respective treatment. 



Table 1: The residue levels of amitraz and its metabolites in honey and beeswax samples 

when colonies were treated with Apivar® strips for 42 days and honey and wax sampled at 

28 days post-treatment. 

Comparison with Other Acaricides: 

Pyrethroids, such as flumethrin and tau-fluvalinate, show higher persistence in hive products, 

posing greater risks to bee health and hive product safety. [3] Organophosphates, like 

coumaphos, also have higher residue levels in beeswax and honey, leading to increased 

potential for adverse effects on bees and consumers.  

In contrast, amitraz has a superior residue profile (Figure 2). Its rapid degradation and lower 

residue levels make it a safer choice for managing Varroa mites without compromising hive 

product safety. [16-18] 

The lower residue levels of amitraz in honey and beeswax also reduce sub-lethal effects on 

bees, such as behavioral changes and compromised immune systems, which are more 

common with higher residue levels of other acaricides like flumethrin and tau-fluvalinate 

(Apistan®). [8] 

 

 

Figure 2: Comparison of residue trends in conventional sampling (primary axis, lines) vs 

APIStrip1 sampling (secondary axis, histogram) across various matrices (bee bread, honey and 

bee brood) and treatments (control, Check-mite®, Amicel®, Apivar® and Apistan®).  [19] 

 

 
1 The APIStrip (Adsorb-Pesticide-Inhive Strips) is a passive sampling technique developed to evaluate the 
exposure of honey bee colonies to residues of pesticides, acaricides, and other contaminants. 



The impact of acaricide residues has demonstrated significant effects on bee health and colony 

productivity. [21] Sub-lethal exposure to chemicals during critical developmental stages can 

cause developmental abnormalities and weakened immune systems in bees. [22] However, 

these effects are less pronounced with amitraz compared to other acaricides like pyrethroids. 

[23] 

Research on acaricides and their residues in Spanish commercial beeswax has revealed chronic 

exposure to acaricides such as flumethrin and tau-fluvalinate can severely impact bee health. 

[24, 28] These chemicals persist longer in beeswax, leading to prolonged exposure and 

increased risk of adverse effects, [29] including reduced brood survival, impaired queen health, 

and increased bee mortality. [28] The presence of multiple pesticide residues in beeswax can 

have synergistic effects, potentially exacerbating the adverse impacts on bee health. [23, 26] 

In contrast, amitraz degrades rapidly, presenting a lower risk of adverse effects. [5] This quick 

degradation reduces the likelihood of synergistic interactions between multiple pesticide 

residues in beeswax, thereby minimizing the risk to bee colonies. [24] 

Research by Orantes-Bermejo et al. (2010) highlighted that residues from treatments like 

coumaphos and fluvalinate in beeswax can negatively affect brood survival and bee health 

(Figure 3). Conversely, amitraz, with its favorable residue profile, offers a safer alternative for 

long-term Varroa control. [24] 

A study on flumethrin residue levels in honey from Chinese apiaries using high-performance 

liquid chromatography found higher persistence and accumulation of residues compared to 

amitraz, further emphasizing amitraz’s relative safety in terms of residue presence. [20] 

Selecting acaricides with favorable residue profiles is crucial to minimizing their impact on bee 

health and ensuring the sustainability of beekeeping practices. Effective treatment and 

enhanced bee health can be achieved by opting for acaricides like amitraz, which present lower 

risks due to their rapid degradation. [24, 29] 

 



Figure 3: Summary of pesticide detections in foundation (F) beeswax. [25] 

Regulatory Standards and Best Practices: 

Regulatory bodies in Australia have established stringent maximum residue limits (MRLs) for 

amitraz in honey to safeguard consumer safety, with these limits being informed by thorough 

research and ongoing monitoring of amitraz residues in hive products. [30] Notably, Apivar 

stands as the sole amitraz product already registered in Australia that has successfully met all 

regulatory standards set forth by local authorities. 

The European Commission has set MRLs for amitraz in honey at 0.02mg/kg, emphasizing its 

fast degradation and reduced persistence in hive products. [31, 32] Similar standards are 

applied in Australia, ensuring that amitraz residues remain within safe limits. 

An Integrated Pest Management (IPM) strategy involving the rotation and diversification of 

acaricides, combined with mechanical interventions, is pivotal in reducing residues and 

preventing the development of Varroa resistance [33]. This proactive approach not only 

ensures efficient Varroa control but also safeguards hive product safety and enhances bee 

health.  

Maximizing the benefits of Amitraz while minimizing residues involves beekeepers adhering to 

best practices. This entails administering chemical treatments during low honey flow periods, 

without the supers on, ensuring precise dosages, and consistently monitoring residue levels. 

[3] By following these practices, beekeepers can effectively utilize Amitraz, uphold hive product 

safety standards, and promote sustainable beekeeping practices. 

 

 



Conclusion:  

Amitraz stands out as the premier choice for Varroa control due to its rapid degradation and 

minimal residue levels, setting it apart from other acaricides like pyrethroids and 

organophosphates. Its exceptional residue profile not only safeguards bees but also 

guarantees the safety of hive products.  

Embracing amitraz for Varroa control isn't just about beekeeping; it's about ensuring the 

longevity of the industry in Australia. Employing IPM strategies and vigilantly monitoring 

residue levels are essential steps toward sustainable beekeeping practices. These measures 

don't just protect bee populations; they instill confidence in consumers regarding hive product 

safety and support the enduring success of the beekeeping sector.  

In summary, amitraz offers a solution to Varroa management, effectively controlling mites 

while minimizing residual impact. By adhering to regulatory guidelines and embracing best 

practices, beekeepers can safeguard bee health and the integrity of hive products, thus 

securing the future of their operations and the well-being of the environment. 
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