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INTRODUCTION

,Apls mellifera colonies are indispensable since they ensure plant reproduction by pollination. Unfortunately honey bee population is declining globally. One of
the most important threat is Varroa destructor and there are different synthethic chemicals which are used as miticides such as coumaphos, tau-fluvalinate and
amitraz. However, their persistance in bee’s habitat endangers the colony health. Recently, organic acaricides have been introduced (oxalic acid, formic acid
and thymol). Field experiments about organic acaricides are essential to evaluate their impact in honeybee health and the quality of the bee products.

Therefore, the aim of this study was the evaluation, in field conditions, of the persistence and distribution of thymol residues in the honey-wax-pollen-bee-bee

brood system, before and after Thymovar® treatment, during five-month sampling period. Modified QUEChERS methods were utilized for sample extraction and

\the clean extracts were analyzed by GC-TOF-MS. Besides, the good development and evolution of the bee colonies during the study was also evaluated.

EXPERIMENTAL
[ Field experiment J [ Sample preparation J
Experimental Colonies at University of Cérdoba (37° 55’33.5"N, 4° 43'26.1"W) Thymovar® bee brood -ﬂ+ Iy ater Somczﬂzn and .ﬁl;::l:‘;l-;:s
Thymovar® (30 gr of thymol per hive) +
Control A Sml AN QUECERS salts (PSA/Z-sep)
A
)
[ i/ T 10 mL QUEChERS salts Take 5 mL and
u u u n Honey and water Shake at 40°C clean up step
« wow wow / beeswax 10 mL AcN (5 min) (PSA)
Before of the treatment During the treatment After the treatment
QUECHERS salts Toke 2 ml and
Py P _ b -T 2L water Toke amt Psw/cis)
26/09/19 28/11/19 4 mL AcN Freezmg out Take 1 mL SPE
(Z-sep)
( GC-EI-TOF-MS
GC-QqQ-MS/MS analysis ‘ Chromatography g x0¢]  135.0804, 150.1039 Ratio = 20.0§(103.2 %)
1.29 Interference
Injection Mode Solvent Vent b —» Mass Acurracy: -6.82 ppm
Injection volume 5 pL (EtAc) 0% - S
Columns 2 columns HP5MSI 0‘09_3:
15mx250pmx0.25um 0682: Chemical Formula: C1oH15"
. . 0 7'5, Exact Mass: 135.1168
Run time 20 min 074 Mass Acurracy: -0.33 ppm
Post run time (backflush) 3 min (310 °C) 0'06_2:
7250 GC-Q-TOF-MS Agilent ) o]
Resolving power: 40 000 FWHM (m/z 263) Transfer line Temperature 280°C 0.5
Electron lonization (70 eV) R ion time locked with cc flow Uéi: OH
Source temp. 260 °C __400 OVEN PROGRAM 0.35+
- & 031 Chemical Formula: C1gH140
Acquisition Full Scan m/z range of 60-500 amu < 200 _/_ 0.25 Exact Mass: 150.1045
H 0.2 -
Acquisition rate 3 spectra/s (333.33 ms/spectrum) T oo 0.159 Mass Acurracy: -2.47 ppm
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RESULTS
[Distribution and dissipation of thymoIJ
Concentrations of thymol (ug/kg)
Before . P
During treatment  After treatment Dissipation
Compound Matrix treatment o0 2000
Sep Nov* Dec Feb (%)
I 368 (38.3 B 2
larvae  Sample  24(2.5) (38.3) (7.6) 42 (4.4) 89 }10
1
(ng/larvae) control 24 (2.5) 23(2.4) (zzj) 21(2.2) NC 5 200 Larvae
2
Prepupae Sample 9 (1.1) 349 (44) (;i) 10(1.3) 97 s Prepupae
. o
(ng/prepuae) coneol 16 (2.0) 1(14)  6(08) 7(09) N.C < 1000 M Pupae
Pupac  Sample 14(17) 64075 :‘(‘J) 2(26) 96 g W Adult bee
i c
Thymol  (M8/PUP2E) oo 17 (2.0) 10(12)  6(0.7) 5(0.6) N.C g 00 W Beeswax
Adult bee Sample 7(0.7) 1767 (200) - 542 (61.2) 69 S Honey
(ng/bee)  Control 5(0.6) 5(0.6) - 5(0.6) N.C I W Beebread
Honey  Sample 58 1034 830 882 15 0 o — [ |
Y contol 56 32 13 2 N.C i
sample 33 1576 994 1305 17 Before of the During the Three month after
sl Cortrol 21 5 5 5 N.C treatment treatment the treatment
Sample a3 1021 481 146 86 Sep.2019 Nov. 2019 Feb. 2020
EORRI Coniro! 34 30 31 25 N.C (Sep ) ( ) ( )

CONCLUSIONS

These data suggest that thymol treatment, applied correctly and using waxes not treated with thymol in previous years, represents no risk for adult and

developing bees, since the residues levels found in this study, during and after the treatment, are far from the LC50 reported for bee and larvae. However, the
main issue of using thymol as varroacide is the residues in honey, which can affect its organoleptic quality. In the present study, it has been shown that thymol
accumulates in honey in field conditions. The concentration of thymol found during and after the treatment are above the tolerance value of 800 pg/kg, and very

close to the taste threshold of 1100 pg/kg during the treatment application. These values indicate that the taste of the honey may be changed.



