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in honey samples sourced from Kazakhstan. The developed method involved ultrasonic extraction followed
by HPLC-MS/MS with electrospray ionisation in negative mode. Multiple reaction monitoring was utilised in
configuring the parameters of the tandem mass spectrometric detector. The proposed procedure offered notable
advantages, such as the simplicity and speed of the extraction process, as well as the sensitivity and accuracy of
the detection method. The limit of detection achieved is 0.09 pg/kg, with a linear calibration curve spanning the
concentration range of 0.1-1.0 ug/kg and a correlation coefficient of 0.9985. The extraction rate ranged between
97% and 101%. Importantly, this HPLC-MS/MS method for chloramphenicol determination in honey surpassed
the maximum residue limit requirements (0.3 pg/kg) in terms of sensitivity, while maintaining methodological
precision and a high extraction percentage. This compliance aligned with the standards outlined in Commission
Decision 2002/657/EC. The method was applied to 14 honey samples from Kazakhstan, all of which were found to
have chloramphenicol levels below the method’s detection limit. However, when testing imported honey samples,
two out of seven exceeded the detection limit for chloramphenicol. The developed HPLC-MS/MS method for
detecting chloramphenicol residues in honey samples can serve as a valuable tool for routine laboratory analysis

and for scrutinising potentially suspicious or questionable samples
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INTRODUCTION

Honey is recognised as a natural product enriched with
essential nutrients, including vitamins, minerals, calci-
um, and antioxidants, making it highly valued in both
dietary and therapeutic contexts. The post-pandemic
increase in consumer awareness regarding health and
immunity has significantly heightened the market for
natural and functional food products. The versatility of
honey is seen in its extensive application within the cu-
linary industry, including beverages, confectionary, and
processed products, as well as in health, wellness, and
cosmetic formulations. Its recognised therapeutic qual-
ities, including blood pressure regulation, reduction of
diabetes risk, and enhancement of wound healing, fur-
ther support its commercial growth and interdiscipli-
nary significance.

From a trade perspective, Kazakhstan exported
honey valued at $490,000 in 2020, positioning the
country 76th among global honey exporters (Honey in
Kazakhstan, 2020). However, maintaining international
competitiveness necessitates adherence to food safety
regulations that prohibit the presence of specific anti-
biotic residues. Chloramphenicol, in particular, has been
banned in food-producing animals due to its toxicolog-
ical profile and association with aplastic anemia. Regu-
latory frameworks such as the Codex Alimentarius (CO-
DEX STAN 12-1981), European Directives 2001/110/EC
and 96/23/EC, and Commission Decision 2002/657/EC
strictly regulate the permissible levels of antibiotic res-
idues in honey (European Council, 2022).

Recent studies have drawn attention to the oc-
currence of veterinary drug residues in honey and
the need for sensitive, reliable detection methodolo-
gies. H.O. Khalifa et al. (2024) emphasised the public
health hazards linked to antimicrobial residues across
the food chain and advocated for the adoption of en-
hanced detection methods, especially considering the
increasing antimicrobial resistance.Y.Yang et al. (2022)
introduced a refined QUEChERS approach integrated

with UPLC-MS/MS for the detection of multi-antibiotic
residues in honey, attaining elevated analytical sensi-
tivity and confirming the system’s suitability for regular
monitoring of intricate matrices such as honey.

Liquid chromatography coupled with tandem
mass spectrometry (HPLC-MS/MS) has been prominent
among analytical techniques for monitoring antibi-
otic residues due to its exceptional selectivity, sensi-
tivity, and compatibility with complicated matrices.
Y. Zhang et al. (2019) evaluated LC-MS/MS techniques
for the measurement of antibiotics in honey, high-
lighting the essential function in verifying regulatory
adherence and identifying chemicals at sub-nanogram
concentrations. The evaluation emphasised significant
obstacles in technique standardisation and the necessi-
ty for matrix-matched calibration to guarantee accura-
cy in honey-based testing. The utilisation of analytical
techniques to evaluate the quality and safety of honey
relies on a precise comprehension of its compositional
attributes (Kotacz et al., 2023). A. Kobysh et al. (2025)
illustrate the importance of investigating the botani-
cal origin of honey, as floral and regional heterogeneity
substantially affect the matrix composition and, in turn,
the efficacy of residue detection methods. These find-
ings underscore the necessity to customise analytical
methods to the distinct physicochemical characteristics
of honey sourced from particular ecological contexts.

E. Bonerba et al. (2021) examined the identifica-
tion of chloramphenicol in honey samples from vari-
ous production systems and emphasised the necessity
for high-throughput and confirmatory procedures in
standard food inspection. The research highlights the
regulatory consequences of non-compliance, particu-
larly when trace residues evade detection by less sensi-
tive techniques. S. Saad et al. (2024) shown that honey
contamination may arise from agricultural methods
and environmental pollutants, underscoring the mul-
tifaceted nature of the issue, which includes indirect
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contamination via ambient exposure. S. Abera et
al. (2025) presented a micro-extraction-based HPLC-
DAD method for multi-residue antibiotic analysis,
showcasing the versatility of innovative sample prepa-
ration processes and providing an alternative to more
resource-demanding solid-phase extraction methods.

Notwithstanding these developments, a significant
gap exists in the literature about the creation of veri-
fied, quick, and cost-effective confirmatory procedures
specifically designed for the unique physicochemical
properties of honey produced in Kazakhstan. The di-
versity of floral sources and beekeeping practices in
the region requires a method that guarantees analyt-
ical sensitivity and methodological rigour while being
suitable for routine laboratory use. The purpose of this
study was to develop and validate a high-performance
liquid chromatography-tandem mass spectrometry
(HPLC-MS/MS) method for the quantitative determi-
nation of chloramphenicol residues in honey produced
in Kazakhstan, ensuring compliance with international
food safety standards.

MATERIALS AND METHODS

A certified chloramphenicol (CAP) standard of 98 % pu-
rity (Sigma-Aldrich, Milan, Italy) was used for the study.
The structural formula of CAP is shown in Figure 1.
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Figure 1. Structural formula of chloramphenicol
Source: S. Akter Mou et al. (2021)

Acetonitrile of HPLC grade with a purity of 299.9%
obtained from Sigma-Aldrich in France, acetic acid
(98-100% purity) sourced from Merck in Germany, and
high-purity bidistilled water produced using the Milli-Q
system by Millipore Corporation were utilised in the
experimental procedures. Initial CAP standard solutions
were prepared at a primary concentration of 1.0 mg/ml
in acetonitrile. These solutions were stored in a me-
ticulously sealed container within a refrigerator at 4°C
in a dark environment for a maximum period of two
months. To create working standard solutions, succes-
sive dilutions of the primary stock solution were made
with acetonitrile until a concentration of 100 mg/ml
was achieved. Chromatographic analysis was conduct-
ed using the UHPLC UltiMate 3000 system from Ther-
mo Scientific in the USA. The separation process was
executed using a C18 BDS Hypersil column with dimen-
sions of 100%4 mm.The column temperature was main-
tained at 35°C, and a stabilisation time of 1 minute was
observed. Chromatographic separation was achieved
by employing a mobile phase composed of 0.5%
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acetonitrile dissolved in Milli-Q water (eluent A) and
0.1% acetic acid dissolved in acetonitrile (eluent B) at a
flow rate of 0.5 ml/min.The elution process commenced
with 0% B and was then incrementally increased to
45% B over a span of 9 minutes. Subsequently, the elu-
tion was further increased from 45% B to 100% B over
10.5 minutes, maintained at 100% B for 1 minute, and
then returned to baseline conditions after an additional
1.5 minutes. The total running time, inclusive of column
equilibration to its initial state, amounted to 16 min-
utes. Each injection volume was set at 20 yl.

The mass spectrometric analysis was conducted
using a TSQ Quantum Access MAX tandem quadrupole
mass spectrometer equipped with an lon Max™ source,
employing electrospray ionisation (ESI/APCI). Negative
mode electrospray ionisation was employed with a cone
voltage of 40V, a desolvation temperature of 500°C,and
a desolvation gas (nitrogen) flow rate of 1000 l/h. The
operational parameters of the mass spectrometer were
set as follows: a capillary voltage of 3.00 kV, a source
temperature of 300°C, collision gas consisting of argon,
and atomisation gas using nitrogen with a flow rate of
50 l/h. Data processing was accomplished utilising the
Xcalibur and Chromeleon Xpress software platforms.

Honey samples were collected from various sourc-
es, including retail outlets such as markets and trade
centres in Almaty, as well as from different beekeepers
across diverse geographic regions within Kazakhstan.
These samples were stored in a dark environment at
room temperature until they underwent analysis. To
construct a calibration curve, one honey sample was
specifically tested for the absence of target antibiotics.
For the analysis, a test sample of honey weighing 1 g
was combined with 10 ml of a 0.5% acetic acid solution
in Milli-Q water, and the mixture was placed ina 15 ml
volumetric flask. The flask was vigorously shaken for
2-3 minutes until complete dissolution was achieved.
Subsequently, the sample underwent treatment in an
Elmasonic S120H ultrasonic bath, operating at 37 kHz
and with ultrasonic power set at 100 W, maintaining a
temperature of 50 % 3°C for 30 minutes. After achieving
complete dissolution, the sample was then subjected
to centrifugation for 4 minutes at 4000 rpm. The liquid
phase obtained from this process was filtered through
a 0.20 um pore size polytetrafluoroethylene membrane
filter (specifically, the Macherey-Nagel Chromafil Xtra
PTFE-20/25).Thefiltered liquid was then transferred into
avial and injected into the system using a 20 ul volume.

RESULTS AND DISCUSSION

The HPLC-MS/MS method has gained considerable ap-
peal as an analytical technique due to its distinct fea-
tures, including specificity, sensitivity,and the capability
to handle multiple analytes simultaneously. These at-
tributes have contributed to its widespread utilisation
in the precise detection of minute quantities of antibi-
otic residues, such as chloramphenicol, as highlighted




in the work of Y. Zhang et al. (2019). This method is dis-
tinguished by its rapid analysis speed, superior resolu-
tion, increased peak capacity, and enhanced sensitivity.

To establish the methodology presented in this
study, the precursor ion (321.1) was initially identified
using the flow-through injection technique without
applying collision energy. Subsequently, the optimisa-
tion of precursor ion products was carried out by intro-
ducing a standard CAP solution with a concentration
of 150 mg/ml in both positive and negative polarity
modes. In the analysis of the mass spectrum of chlo-
ramphenicol, it was evident that the positive ionisa-
tion mode primarily exhibited a protonated [M + H] +
molecule as the principal peak, while the negative
jionisation mode showed a deprotonated [M - H] - mol-
ecule. The negative ionisation mode, attributed to the
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deprotonation of CAP, delivered higher signal intensity
and lower background noise. During the optimisation
of parameters for the tandem mass spectrometric de-
tector, particular emphasis was placed on achieving
optimal conditions for generating precursor ions of
CAP, including voltage at the cone and accurate m/z
values based on the analyte’s molecular mass. Multiple
reaction monitoring (MRM) was employed to monitor
the transitions from quantifier ions to qualifier ions
(precursor-ion > product ion transitions, m/z). The mass
spectra of standardised CAP samples prominently dis-
played deprotonated molecular signals at m/z 321.1.
Additionally, three distinctive product ion fragmenta-
tions (151.9,193.6,and 256.8) were obtained and mon-
itored using appropriate collision energy settings (see
Table 1 for details).

Table 1. Multiple reaction monitoring method (MRM method) for CAP determination

Precursor ion, m/z Product ion, m/z Taper voltage, V Collision energy, V Holding time, min
151.9 18
321.1 193.6 40 12 7.09
256.8 11

Source: compiled by the authors based on H. Ye et al. (2022)

The product ion mass spectra prominently featured
ions with an m/z value of 151.9 (as depicted in Fig. 2),
clearly corresponding to the loss of a C2ZH30H-NHCOCH-
Cl2 group. Additionally, other ion products observed
in the MS/MS spectra included m/z 193.6 (indicative
of the loss of NH2COCHCL2) and m/z 256.7 (associat-
ed with the loss of HCL and CO). In the quantification
of CAP, it was considered three product ions, aligning

with the requirements stipulated in Commission De-
cision 2002/657/EC, which implements Council Direc-
tive 96/23/EC regarding the performance of analyt-
ical methods and the interpretation of results (2002).
The separation process was conducted by passing the
sample through a chromatographic column, with the
predominant product ion (m/z 151.9) exhibiting a re-
tention time of 7.08 minutes (as illustrated in Fig. 3).
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Figure 2. Mass spectra of chloramphenicol product ions
Source: compiled by the authors based on B. Vuran et al. (2021)
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Figure 3. MRM chromatogram of chloramphenicol
Source: compiled by the authors based on S. Rizzo et
al. (2020)

Effective sample preparation plays a crucial role in
the overall analytical process. Given the intricate com-
position of honey samples and the stringent maximum
residue limit (MRL) set for CAPin honey (MRL=0.3 pg/kg),
it is imperative to employ a robust sample processing
technique that eliminates matrix interferences and con-
centrates CAP before its quantification, as emphasised
by R. Pratiwi et al. (2023). The intricate composition of
the honeycomb matrix itself, enriched with substantial
quantities of sugars, enzymes, and proteins, demands
a specialised approach to sample preparation. Notably,
effective deposition of these components is essential
because soluble proteins present in the sample ex-
tract can introduce significant matrix effects, disrupt
phase separation during organic solvent extraction and
sample purification, distort the analytical signal, and
exert an adverse impact on the integrity of the chro-
matographic column. Consequently, this can lead to an
overall increase in pressure within the chromatograph-
ic system, as highlighted by H-N. Jung et al. (2022). To
overcome these challenges, diverse methods are em-
ployed to optimise the sample preparation protocol,
with the primary goal of achieving maximal extraction
efficiency and recovery rates.

Among the widely adopted techniques, liquid-lig-
uid extraction (LLE) and solid-phase extraction
(SPE) stand out as the most prevalent (Yakubchak et
al., 2018). However, it’s worth noting that LLE involves
the use of solvents such as ethyl acetate, acetoni-
trile, chloroform, and hexane. In contemporary trends
within analytical chemistry, there is a concerted effort
not only to streamline sample preparation methods
but also to minimise the reliance on organic solvents
(Sniegocki et al., 2019; Ilderbayeva et al., 2024). The
composition of the adsorbent can be considered as
the basis of the SPE method, as it influences the se-
lectivity and the absorption capacity. The most com-
monly used Oasis HLB and Strata-X cartridges offer
low matrix effect and high extraction rates. However, a
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common disadvantage of the SPE method is that such
a procedure requires additional resources and time,
which appreciably increases the cost of analysis. The
fast, simple, cheap, efficient, reliable, and safe (QuUECh-
ERS) method also finds application as compared to the
time-consuming and expensive SPE, QUEChERS can be
very flexibly modified into several forms by changing
the type and amount of sorbents (Vuran et al., 2021).
However, the QUEChERS procedure for honey typically
involves extraction, protein precipitation and purifica-
tion (Veiga-del-Bano et al., 2024). After extracting the
solid sample using acetonitrile in an aqueous medium,
a subsequent step involves a liquid-solid extraction,
often referred to as dispersion solid-phase extraction
(SPE). This phase aims to eliminate the majority of re-
sidual matrix interferences, albeit introducing some
complexity to the analysis process.

To establish a confirmatory method for detecting
chloramphenicol residues in honey sourced from Ka-
zakhstan, authors adopted the approach described in
section 2, which involves ultrasonic extraction using
an aqueous acetic acid solution followed by input into
an HPLC system without additional purification steps.
While literature reports on the application of ultrasonic
extraction have primarily focused on extracting phe-
nols from olive oil (Kivrak & Kivrak, 2021), polyphenols
(Rivera-Mondragén et al., 2019), phenolic acids from
plants used in traditional medicine (Sukor et al., 2018,;
Garibli et al., 2021), and mycotoxins from cereal prod-
ucts (Streit et al., 2022), there is a notable scarcity of
studies regarding the development of an ultrasonic
method for chloramphenicol determination in honey
using high-performance liquid chromatography and
tandem mass spectrometry. In the formulation of the
method employed in this study, the selection of ace-
tic acid as the extraction solvent and the parameters
for ultrasonic treatment were determined through pre-
liminary experiments and a thorough analysis of lim-
ited literature data (Manimekalai et al., 2019). Since
cost-effectiveness is one of the critical characteristics
of a technique designed for routine analysis of food of
animal origin for quality and safety parameters, the ad-
vantage of optimised sample preparation is that in this
system a purification stage, solid-phase extraction is
not necessary. The uniform distribution of ultrasound in
the liquid allows the mixture to be mixed and homog-
enised for ultrasonic extraction.

The CAP content of the tested honey samples was
carried out according to a calibration curve using Xcal-
ibur and Chromeleon Xpress software. The calibration
curve was plotted against a matrix of pure (control)
honey in the concentration range of 0 to 1.0 ug/kg, and
was linear in the interval studied (Fig. 4). The correla-
tion coefficient was 0.9985. The validation of the de-
veloped method for the analysis of honey samples was
carried out by testing a control (pure) honey sample and
one loaded with a standard solution at four different




concentration levels with concentration calculations
from the calibration graph on the honey matrix. Sam-
ples were analysed for three consecutive days to de-
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termine precision and validity. The extraction rate was
97-101%, which meets the requirement of 50 to 120%
(Commission decision..., 2002).
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Figure 4. Calibration chart for the determination of chloramphenicol in honey
Source: compiled by the authors based on M. Rydchuk et al. (2019)

The limit of detection (LOD) and limit of quanti-
fication (LOQ) values were assessed and found to be
0.09 pg/kg and 0.18 pg/kg, respectively. In the context
of honey quality control, various countries have estab-
lished maximum residue limits (MRL) for chloramphen-
icol in honey, such as 0.3 pg/kg in European Union na-
tions, 0.1 pg/kg in Belgium, and a complete absence
of chloramphenicol allowed in the USA. From the data
presented, it’s evident that the developed HPLC-MS/MS
method for chloramphenicol determination in honey
surpasses the sensitivity requirements set by the estab-
lished MRL of 0.3 pg/kg. This achievement is coupled
with a commendable level of methodological preci-
sion and a high percentage of extraction, thus aligning
with the stipulations outlined in Commission Decision
2002/657/EC, which implements Council Directive
96/23/EC concerning the performance of analytical
methods and result interpretation (2002), particularly
with regard to confirmatory methods.

The developed HPLC-MS/MS methodology for
determination of chloramphenicol in honey was test-
ed in the analysis of 7 samples of honey produced in
Kazakhstan, taken in different retail outlets (markets,
trade centre) in Almaty and 7 samples taken from sev-
eral beekeepers from different geographical regions of
Kazakhstan. None of the samples tested contained the
target analyte at a level above the detection limit of the
developed method. Honey contamination can be linked
to intensive farming and industrial activities. In addi-
tion, beekeepers are not always registered as defined
by legislation, can purchase veterinary medicines them-
selves (without prescriptions) and do not keep records
on the treatment of bees (indicating the date of appli-
cation, name of the medicine and period of excretion).

The presence of chloramphenicol residues in honey
can also be attributed to the use of products contain-
ing a combination of chloramphenicol and its SS-pair
stereoisomer, dextramycin. It's important to note that
dextramycin lacks therapeutic efficacy; nevertheless, it
has been frequently detected in unreported quantities
within counterfeit bee preparations, leading to its inad-
vertent presence in honey (Yanovych et al., 2018). The
enzyme immunoassay method, most commonly used
for incoming inspection of raw materials in honey pro-
cessing plants, does not provide adequate control for
dextramycin residues (Dvykaliuk et al., 2023).

In addition to the “human factor” that directly caus-
es contamination of bee products, there are also indi-
rect factors. For example, the use of Styrofoam or tech-
nical foils with foil to insulate the top of the nest can
give false positives for the presence of chloramphen-
icol. Furthermore, it's important to acknowledge that
the dataset under analysis may not be considered high-
ly representative due to its reliance on a limited num-
ber of honey samples acquired through random sam-
pling. Nevertheless, the results obtained unmistakably
demonstrate the efficacy of this method for detecting
CAP residues in routine analysis, making it suitable for
adoption by production and quality control laboratories.

The established HPLC-MS/MS technique for quan-
tifying CAP in honey samples from Kazakhstan has
exceptional sensitivity, methodological accuracy, and
economical sample preparation. An analysis alongside
comparable academic studies highlights both simi-
larities and differences that emphasise the originality
and practical importance of the current study. G. Cil-
ia et al. (2020) examined the antibacterial properties
of Ukrainian honey, uncovering considerable regional

Scientific Horizons, 2025, Vol. 28, No. 5

59



60

Development of an HPLC-MS/MS method...

heterogeneity in bioactivity, which they ascribed to
floral origin. While the work did not explicitly evalu-
ate synthetic antibiotic residues, the focus on compo-
sitional variability corresponds with the methodologi-
cal approach to matrix calibration and underscores the
necessity of customising detection methodologies to
the physicochemical characteristics of locally produced
honey. S.A. Dar et al. (2024) provided a comprehensive
analysis of honey classification, composition, and con-
tamination hazards, specifically concerning veterinary
drug residues. The observations concerning the fre-
quency of such residues in emerging markets under-
score the significance of the study, which addresses this
issue with a validated HPLC-MS/MS method capable of
measuring chloramphenicol at levels well below inter-
nationally approved MRLs.

M. Hutchings et al. (2019) offered a historical per-
spective on antibiotic development and expressed ap-
prehensions regarding the enduring residues in the
food chain that contribute to antimicrobial resistance.
The following research directly tackles this issue by in-
troducing a swift and sensitive confirmatory approach
to avert low-level residues of prohibited antibiot-
ics, such as chloramphenicol, from contaminating the
food supply, thereby providing a preventive framework
against the hazards identified by M. Hutchings et al. A
more detailed methodological comparison is apparent
withY.Li et al. (2021),who created a quantum dot-based
immunochromatographic strip for the swift detection
of antibiotics in honey. While the methodology enabled
on-site testing and offered multiplex functionality, it
was deficient in confirmatory robustness and precision
compared to tandem mass spectrometry. Conversely,
HPLC-MS/MS technology, although more labour-inten-
sive, provides superior analytical precision and adheres
to regulatory criteria, including Commission Decision
2002/657/EC (2002).

C.M.G. Lima et al. (2020) performed a comprehen-
sive assessment of antibiotic residues in honey and
emphasised the related public health issues. The re-
search promoted ongoing surveillance and enhanced
testing techniques, underscoring the significance of the
method’s relevance to national residue monitoring ini-
tiatives in Kazakhstan. Consistent with the findings, this
study indicated the possible presence of CAP in import-
ed honey samples, emphasising the need for rigorous
import regulations. R. Phipps (2025), in his assessment
on the international honey market, highlighted the
growing regulatory oversight in global honey trading,
particularly inside the EU. The findings of the following
study affirm that sophisticated analytical techniques
are essential for maintaining the export competitive-
ness of Kazakh honey, especially in areas where regula-
tory adherence is strongly linked to trade access.

G.G. Rimkus et al. (2020) underscored the con-
straints of immunoassays, such as ELISA, in identifying
stereoisomeric variants of chloramphenicol, including
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dextramycin, potentially resulting in false-negative out-
comes. The mass spectrometric technique surmounts
this constraint by precise ion fragmentation and MRM-
based detection, facilitating accurate separation and
quantification of chloramphenicol, thus enhancing re-
liability. S. Rizzo et al. (2020) devised a salting-out aid-
ed liquid-liquid extraction (SALLE) method integrated
with LC-MS/MS for the detection of CAP.The salting-out
method, however effective, necessitates more complex
sample preparation. Conversely, the present study’s ul-
trasonic extraction utilising aqueous acetic acid pro-
vides a more efficient, environmentally sustainable, and
expedited alternative, without sacrificing extraction ef-
ficacy or method validation.

M. Rydchuk et al. (2019) developed a UPLC-MS/MS
multimethod for the detection of diverse antimicrobi-
al substances in honey, emphasising the capability for
concurrent analysis. Although the approach exhibited
remarkable sensitivity, this study is unique in its specif-
ic targeting of chloramphenicol and in refining a more
straightforward ultrasonic extraction protocol devoid
of supplementary purification steps, thereby enhanc-
ing its practicality for routine domestic testing labora-
tories with constrained resources. These comparisons
confirm that although previous studies have greatly
enhanced antibiotic residue detection in honey, the cur-
rent study progresses the field by providing a validated,
resource-efficient, and regulation-compliant analytical
method specifically designed for the unique physico-
chemical properties of Kazakh honey. The results not
only address current methodological deficiencies but
also offer a reproducible framework for national quality
control systems.

CONCLUSIONS

A precise, dependable, rapid, and highly sensitive tech-
nique has been established for the detection of chlo-
ramphenicol in honey sourced from Kazakhstan. This
method leverages a high-performance liquid chroma-
tograph coupled with a tandem quadrupole mass spec-
trometric detector employing negative mode electros-
pray ionisation. In setting the parameters of the tandem
mass spectrometric detector special attention was paid
to establishing the optimum conditions for obtaining
chloramphenicol precursor ions - cone voltage and
accurate m/z value. Multiple reaction monitoring was
used to track precursor-ion > product-ion transitions
(m/z).As a result of optimised HPLC-MS/MS parameters,
high sensitivity, and selectivity of target component ex-
traction were observed. The analytical performance of
the developed methodology was improved with almost
no additional time and resource consumption during
the sample preparation step. The analyte was extract-
ed using ultrasound and introduced into the HPLC sys-
tem without the use of additional purification methods
such as solid-phase extraction. The method adhered
to the confirmatory standards outlined in Commission




Decision 2002/657/EC, which implements Council Di-
rective 96/23/EC governing the execution of analytical
techniques and the interpretation of the outcomes.

14 samples of honey from Kazakhstan were ana-
lysed using the developed method. It was found, that
none of the samples contained the target analyte at a
level above the detection limit of the method. When
analysing samples of imported honey, in two samples
out of 7 the amount of CAP exceeded the permissible
norms. The application of the indicated method in lab-
oratories would limit the uncontrolled use of antibi-
otics in beekeeping, ensure high quality of honey and
hence increase its competitiveness. This method holds
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CAP, and potentially other antibiotic residues sharing
structural similarities, across various food matrices.
New research questions and perspectives emerged in
the course of the study. The study of other analytes
used in beekeeping whose residues in honey can be
determined by the developed HPLC-MS/MS method-
ology, without significant modification of the sample
preparation procedure and chromatographic system
parameters. Exploring additional bee-derived products
like beeswax, bee venom, pollen, and royal jelly is a
promising avenue. These substances find application
both as dietary supplements and in medicinal contexts,
making them worthy subjects of investigation.

valuable potential for monitoring and controlling the
illicit utilisation of CAP in food production. It repre-
sents a crucial step in assessing the ramifications of
unauthorised CAP use, whether by beekeepers em-
ploying prohibited preparations or medicines readily
accessible in retail pharmacies intended for human
use. Furthermore, this methodology could serve as a
foundational framework for the creation of an HPLC-
MS/MS technique capable of detecting and quantifying
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AHotauis. pobnema HasiBHOCTI aHTMGIOTWKIB, 30KpeMa xnopaMdeHikony, y npoaykTax O6mKinbHuUTBa €
aKTYanbHOIO Y 3B'3KY 3 pU3MKaMM AN19 300POB’S IIOAMHU Ta BNIMBOM Ha TOPFiBAO UMMK NpoAyKTaMu. Baxnnsum
3aBLaHHAM € po3p0obKa BUCOKOYYTIMBUX METOLIB 419 BUSBMIEHHS 3a/IMLWKOBUX KiNbKOCTEW aHTUBIOTUKIB. MeToto
LbOro JocnigkeHHs 6yno CTBOPeHHs aHaniTMYHOro MeTtody i3 3actocyBaHHaM BEPX-MC/MC (BucokoedeKkTMBHa
piivHHa XpomaTtorpadis - TaHOEeMHa Mac-CnekTpoMeTpis) Ang igeHTudikauii Ta KifbKiCHOr0 BWM3HAYEHHN
3anuMWKiB xnopamdeHikony B 3paskax Meny 3 KasaxcraHy. 3anponoHoBaHMi MeToq, nepefnbavyaB ynbTPa3BYKOBY
EKCTPaKLito 3 NoAanbluMM aHani3oM 3a gonomoroto BEPX-MC/MC 3 enekTpocnpeiHo ioHi3aui€lo B HeraTMBHOMY
pexumi. NapaMeTpu TaHAEMHOIO Mac-CNeKTPOMETPUYHOrO AETEKTOPA HANALWTOBAHO 3 BUKOPUCTAHHSIM pEXUMY
MHOXMHHOIO MOHITOPUHIY peakuii. 3anponoHOBaHa METOAMKA Mana 3HayHi nepesaru, 30KpemMa MpocToTy Ta
WBMAKICTb €KCTPAKLi, @ TAKOX BUCOKY YYTAMBICTb | TOUYHICTb BUSABNEHHS. Mexa BuaBneHHs ctaHosuna 0.09 mkr/kr,
a KanibpyBanbHa Kp1Ba byna niHiMHO B Aiana3oHi KoHueHTpauin 0.1-1.0 mkr/kr 3 koediuieHToM kopensuii 0.9985.
Buxip excTpakuii ctaHoemB Big 97 % no 101 %. BaxnMBO 3a3HaUMTH, LLO LLEM METOA BU3HAYEHHS XopaMPeHikony
3a ponomorot BEPX-MC/MC nepeBuiLyBaB BUMOIM A0 IpaHUMYHOro piBHA 3anuwkis (0.3 MKr/Kr) 3a 4yTAMBICTIO,
BOAHOYAC 36epiraym BUCOKY TOUHICTb Ta e(eKTUBHICTb eKCTpakLii. MeTon BignNoBifAaB BUMOraM, BUKNALEHUM Y
PiweHHi Komicii 2002/657/EC. MeTopg, 6yno anpoboBaHo Ha 14 3pa3kax Mepny 3 Ka3axcTaHy, B XOGHOMY 3 SIKMX
He 6yno BusaBNeHO xnopaMdeHikony BuLle Mexi BusBneHHs. BogHoyac y ABox i3 ceMu 3paskiB iMNopTHOro Meay
KOHLLeHTpaLis xnopaMdeHikony nepesuLLyBana Mexy BusasieHHs. Po3pobnenuin metog BEPX-MC/MC moxe 6ytu
edeKTMBHUM iHCTPYMEHTOM ANS PYTMHHOro nNabopaToOpHOro aHanisy Ta nepeBipkM Migo3pinnx abo CyMHIBHMX
3paskis Meay
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