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BEES’ ACTIVITY THROUGH THE LENS: A NEW MONITORING TOOL
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INTRODUCTION MATERIALS & METHODS

RESULTS

CONCLUSIONS

The proposed tool was proved to be useful in aiding in bee 

monitoring, providing a huge amount of additional data and 

significantly cutting down such data’s processing time.

Given its versatility, the device could easily be repurposed to aid in 

honeybees’ management.

PROTOTYPE INTERMEDIATE LATEST*
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PERFORMANCE NO false negatives, precision = 0.19

The worldwide decline of bees’ populations, the overall lack of data concerning 

many species, and the intrinsic downsides of classic monitoring techniques (e.g. 

time-consuming, indiscriminately lethal) call for an intensification of monitoring 

efforts and novel solutions.

We present a new, portable device running an ad hoc software that allows to 

capture pollinators’ activity in different contexts, only detecting instances of 

movement, so that video processing time, storage and battery are saved.

The tool has been tested to monitor bees’ activity 

on flowers, and its efficacy has been determined 

in terms of Precision and Negative Predictive 

Value (NPV). Assessed aspects also include 

monitored time cut by the software and number 

of records obtained (against number of records 

from transects).
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Royal Jelly (RJ) is a high value functional food in human nutrition due to its health-promoting properties. This has led to 
a growing interest by consumers and food industry towards this bee product so much so that several potential markers 
for freshness assessment have been tested and suggested. Implication of enzymatic activity involvement in RJ quality 
assessment during shelf life has been poorly investigated despite it can have potential affect on antimicrobial and antioxidant 
properties as well as in proteins degradation resulting in a loss of product quality. The aim of this study was to investigate 
the enzymatic activity of glucose oxidase (GOX) and five proteases (i.e. chymotrypsin, trypsin, N-aminopeptidase, 
carboxypeptidase A and B) in RJ under different storage condition (i.e. refrigeration at 4 °C and freezing at −18°) and times 
(i.e. Two months, one, two, three and for year of storage). Refrigeration determined a higher GOX activity in RJ after two 
months of storage that significantly decrease after one year. In refrigerated RJ samples also a higher carboxypeptidase-
like A activity at two-months compared to other investigated time points was recorded suggesting a potential negative 
effect on RJ quality due to the proteolysis activity of this enzyme. Freezing did not determined variation in both GOX and 
carboxypeptidase-A-like activity in RJ samples stored for two months rather than after 1 year. However, frozen samples 
showed a higher GOX and carboxypeptidase-A-like activity after 1 year of storage compared to refrigeration. No variation 
in the activity of the other investigated proteases were recorded in both refrigerated and frozen samples. Therefore, 
the results obtained indicate that glucose oxidase and carboxypeptidase-A-like activity may be suitable markers of RJ 
freshness within one year at refrigeration condition. In addition, freezing may be a valid alternative storage method to 
improve preservation of the activity of these enzymes. However, further investigation to determine the timing of glucose 
oxidase inactivation/degradation under refrigerated conditions and the enzymatic activity trend under prolonged frozen 
conditions are desirable.
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Bees are currently facing several man-made threats that endanger their populations worldwide (e.g. climate and land use 
change) [1, 2]. This, along with an overall lack of data concerning many species, calls for an intensification of monitoring 
efforts. Intrinsic downsides of classic techniques (e.g. time-consuming transects, indiscriminately lethal pan-traps) 
prompt researchers to find alternatives such as video monitoring [3, 4, 5]. Here, we present a new portable device running 
an ad hoc software [6] that allows to capture pollinators’ activity in different contexts (e.g. foraging, at nest entrance), only 
detecting instances of movement, so that video elaboration time, storage and battery are saved. The tool has been tested 
to monitor bees’ activity on flowers in high mountain sites, and its efficacy has been determined in terms of Precision 
and Negative Predictive Value (NPV). Assessed aspects also include monitored time cut by the software and number of 
records obtained (against that of transect records). The device ran for a total of 257 hours and automatically cut more 
than 50% of monitored time. Records obtained via the recordings account for 79% of all those collected during samplings 
and, despite the low Precision obtained (0.185), no false negatives occurred (NPV = 1). The proposed tool was proved to be 
useful in aiding in bee monitoring and, given its versatility, it could be easily repurposed to aid in honeybees’ management.

1. Quaranta, M., Cornalba, M., Biella, P., Comba, M., Battistoni, A., Rondinini, C., Teofili, C. Red List of the Italian Threatened 
Bees. 2018.
2. Nieto, A. European red list of bees. 2014.
3. Barlow, S. E. The effects of invertebrates on the plant communities in upland hay meadows. PhD thesis, Newcastle 
University, 2013.
4. Bjerge, K., Mann, H. M., Høye, T. T. Real-time insect tracking and monitoring with computer vision and deep learning. 
Remote Sensing in Ecology and Conservation, 2021.
5. Steen, R. Diel activity, frequency and visit duration of pollinators in focal plants: in situ automatic camera monitoring 
and data processing. Methods in Ecology and Evolution 8, 2, 2017, 203–213.
6. Radocchia, M., Di Francescantonio, G. BombusCV. 2022.


