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ARTICLE INFO ABSTRACT

Keywords: Presence of bisphenol A (BPA) and its analogues in various environmental matrices have been well studied by
Bisphenol A now, but there is still an insufficient data on the occurrence of BPA analogues in animal-derived foodstuffs.
Analogues Hence, this work describes a quick, sensitive and reliable analytical method for the simultaneous determination

Eggs o of eight BPA analogues in eggs, applying a solid-phase extraction procedure with PRIME HLB cartridges that
3;:’: e;:;n;:ce liquid chromatography combines isolation of the analytes from matrix and the sample clean-up on a single column. The limits of de-
P ty tection (LODs) and quantification (LOQs) for BPA analogues were in the ranges of 0.02-0.05 ug kg’1 and
0.1-0.2 ug kg ™!, respectively. Average recoveries were ranged between 82.7% and 105.2%. Quantitative ana-

lysis was performed on 24 real samples, the results indicate that low levels of BPA, BPB and BPS were detected,

and interestingly, over ten folds higher BPP contamination levels compared to BPA were found in two egg

samples.

1. Introduction

In recent decades, the rapid progress of human civilization and
urbanization has led to increased levels of chemical pollution. These
man-made chemicals used for industrial, agricultural and/or domestic
purposes can be released into the environment, enter the food chain,
and produce a number of disorders in animals, and possibly in human
(Rochester & Bolden, 2015). Among tens of thousands of these chemi-
cals, bisphenol A (BPA) has attracted increased attentions owing to its
widespread utilization and environmental ubiquity. BPA is one of the
most important monomers used worldwide in the manufacture of
polycarbonates, epoxy resins, phenol resins, polyesters, and also in
flame retardants and polyester resin intermediates. Nowadays, the an-
nual production of BPA reaches over 7.7 million tons, estimated by
Industry Experts (2016), and its demand is predicted to increase over
the next few years.

Exposure to BPA in humans has been implicated in the development
of chronic disease, including diabetes, asthma, and cancer, and in
causing decreased fecundity in wildlife via disrupted spermatogenesis
and ovulation (Kinch, Ibhazehiebo, Jeong, Habibi, & Kurrasch, 2015;
Tucker, Bouknight, Brar, Kissling, & Fenton, 2018). With increasing
concerns regarding the risks of BPA, the US Food and Drug Adminis-
tration (FDA) and European Food Safety Authority (EFSA) have re-
stricted its use in plastic infant feeding bottles, and recommended no
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exposure to BPA of infants, young children, pregnant and breast feeding
women who were identified as the most susceptible populations (US
FDA, 2010; Commission Directive, 2011/8/EU). The amount of BPA
legally permitted to migrate from packaging into food, known as the
specific migration limit, was set at 0.6 mg/kg by EU commission
(Commission Regulation EU 10/2011). Furthermore, in 2015, EFSA has
published a re-evaluation of BPA which reduced the “tolerable daily
intake” (TDI) of BPA from 50 pg per kilogram of body weight per day
(ug/kg of bw/day) to only 4 ug/kg of bw/day (EFSA, 2015).

Facing growing restrictions worldwide on the use of BPA in food
contact materials, the plastic and canning industry are seeking alter-
native chemicals that can replace BPA. In the past 30 years, over 20
BPA analogues have been produced to fulfill different requirements by
industry, among which bisphenol B (BPB), bisphenol S (BPS), bisphenol
F (BPF), bisphenol AF (BPAF), bisphenol P (BPP), bisphenol AP (BPAP)
and bisphenol BP (BPBP) are, apparently, the most important (Xiong
et al., 2018). These alternatives mainly belong to the same class of p,p’-
bisphenols and have physical and chemical properties similar to BPA,
while the safety of these analogues is still debated and their effects on
human health and potential role as endocrine disruptors have not been
fully demonstrated. Recent studies have revealed that BPS and BPF can
induce toxic and reproductive neuroendocrine effects similar to those of
BPA (Ahsan, Ullah, Ullah, & Jahan, 2018; Qiu et al., 2019; Kudtak,
Wieczerzak, & Namiesnik, 2019), and some analogues (e.g., BPB and
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BPAF) are even more toxic than BPA (Russo et al., 2018). These BPA
alternative chemicals are, therefore, described as “regrettable sub-
stitutions”, and their industrial applications are suggested to be re-
considered in the future (Sosvorova et al., 2017).

Since international production and application of BPA analogues
have not been regulated, their levels in the environment and therefore
human exposure to these chemicals are steadily increasing. Human
exposure to BPA substitutes through different ways, generally include
dietary (as a most probable) and non-dietary (e.g., inhalation, dermal)
routes (Owczarek et al., 2018). BPS and BPF have been detected in
surface water, sediment and sewage effluent, generally at concentra-
tions lower than BPA, but in the same order of magnitude (Ismail, Wee,
& Aris, 2017; Wu et al., 2018). BPA, BPAF, BPAP, BPB, BPF, BPP, BPS,
BPZ have also been detected in foodstuffs (e.g., canned foods, meat and
meat products, cereals, milk, vegetables, and dairy products) (Liao &
Kannan, 2013; Russo, Barbato, Mita, & Grumetto, 2019; Cunha &
Fernandes, 2013). Although the environmental abundance of bi-
sphenols undoubtedly indicates that humans are constantly exposed to
these chemicals, the data concerning the presence of BPA analogues in
foodstuffs is still very scarce. It is, therefore, of great importance to
develop ultrasensitive and reliable analytical methods to quantify and
assess the risks of such chemicals exposure from the food origins.

For screening purpose, several analytical methods have been de-
veloped for the determination of BPA and/or its analogues in various
matrices such as milk (Xiong et al., 2018), human plasma (Sosvorova
et al., 2017; Owczarek et al., 2018), canned vegetables and fruits
(Cunha & Fernandes, 2013), human urine (Silveira, Rocha, Rodrigues,
& Jr, 2020), tap water (Goeury, Duy, Munoz, Prévost, & Sauvé, 2019;
Chang, Shen, Shao, & Wu, 2018), canned energy drinks (Gallo et al.,
2017), muscle and liver (Deceuninck et al., 2019), hotpot seasoning
(Dong, Zeng, & Bai, 2018), bottled carbonated beverages (Mandrah,
Satyanarayana, & Roy, 2017), and edible oils (Xian et al., 2017). To the
best of our knowledge, no methods have been published for simulta-
neous determination of BPA and its analogues in egg samples. Fur-
thermore, most of the published papers present procedures for a limited
number of bisphenols. Consequently, there is a lack of multi-residue
methods for the analysis of BPA and its analogues in eggs. Hence, the
objective of this study was to develop a sensitive and reliable analytical
method for routine analysis of BPA and its analogues in eggs. The
proposed method was validated and applied to determine the presence
of bisphenols in real eggs collected from the supermarkets and local
farms in Beijing, China.

2. Experimental
2.1. Materials and reagents

Detailed information including CAS number, chemical structure and
IUPAC name of BPA and its analogues evaluated in this work are illu-
strated in Table S1. Analytical standards of BPA, BPB, BPS, BPF, BPAF,
BPP and BPBP were purchased from Sigma-Aldrich (St. Louis, USA,
purity =99%), while BPAP (=99%) was provided by Toronto Research
Chemicals Inc. (TRC, Canada). Methanol, acetonitrile and formic acid of
HPLC grade were obtained from Fisher Scientific Inc. (Pittsburgh, PA,
USA). Analytical grade ammonium hydroxide, ammonium acetate,
acetic acid and anhydrous magnesium sulfate (MgSO,4) were purchased
from Beijing Chemical Co. (Beijing, China). Ultrapure water was pre-
pared by the Milli-Q Synthesis system (Millipore, Bedford, USA). Oasis
PRiME HLB (200 mg, 6 mL) cartridges were supplied by Waters (Mil-
ford, MA, USA). Syringe filters (0.22 pm) were purchased from Pall Co.
(Ann Arbor, MI, USA).

Individual stock solutions (100 pg mL 1) of all BPA and its analo-
gues were prepared by dissolving accurately weighed amounts of the
analytical standards in methanol. Mixed working standard solution was
prepared by diluting the stock solutions with methanol. Because of the
fact that detection of EDCs in biological samples often encounter
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contamination problem during the sampling, handling and storage
processes, as described previously in the literature for BPA (Vitku et al.,
2015). Therefore, in order to avoid bisphenols contamination, all
glassware used in this study were pre-washed with ultrapure water and
methanol, and all plastics were made of high quality polypropylene and
also pre-washed as described above.

2.2. Sample preparation

A homogenized sample (2.0 g) was weighed into a 50 mL poly-
propylene centrifuge tube. Ten milliliter (10 mL) of acetonitrile (con-
taining 0.1% formic acid) was added and vortex-mixed for 1 min, and
then ultrasonicated for 15 min. Add 1 g anhydrous MgSO,, and the
mixture was immediately shaken for 5 min, followed by centrifugation
at 10,000 rpm for 5 min at 4 °C. The supernatant was collected and then
placed into a —20 °C refrigerator for 2 h. After centrifugation at
10,000 rpm for 5 min, the supernatant was collected and evaporated to
dryness with nitrogen at 50 °C. The residue was re-dissolved in 5 mL of
methanol-water (10:90, v/v).

The extract solution was directly loaded on the Oasis PRiIME HLB
cartridge and passed through under gravity. The target analytes were
eluted from the cartridge using 3 mL methanol-water (90:10, v/v). The
elute was evaporated to less than 0.3 mL with nitrogen at 50 °C, and
then reconstituted to 1 mL by methanol-water (50:50, v/v). The final
solution was filtered through 0.22 pm syringe filter into an autosampler
vial. To evaluate the matrix effects, the matrix-matched calibration
standards were prepared by adding seven different levels of working
standard solutions to the blank egg sample extracts to yield 0.05, 0.1,
0.25, 0.5, 2.5, 5, and 25 pg kg~ .

2.3. Instrumental conditions

Chromatographic analysis was performed on an Acquity UPLC
system (Waters, Milford, MA, USA) and separation was achieved using
an Acquity BEH Cyg column (100 mm X 2.1 mm, 1.7 pm). The column
temperature was maintained at 35 °C. The injection volume was 10 L.
The mobile phase was constituted by solvent A (methanol) and solvent
B (0.1% ammonium hydroxide). The flow rate was 0.3 mL min ~ 1 with a
linear gradient program conducted as follows: 0-2 min, 20-100% A;
2-4 min, 100% A; 4.1 min, return to 20% A; 4.1-6 min, equilibration of
the UPLC system.

Mass spectrometry analysis was carried out on a Xevo TQ-S triple
quadrupole tandem mass spectrometer (Waters, Manchester, UK) with
an electrospray ionization (ESI) source operated in negative mode.
Typical source conditions for maximum intensity of precursor ions were
as follows: capillary voltage, 3.0 kV; source temperature, 150 °C; des-
olvation temperature, 500 °C; cone gas (N,) flow rate, 150 L h™%
desolvation gas (N,) flow rate, 800 L h™ . The MS/MS detection was
obtained using multiple reaction monitoring (MRM) mode. Data ac-
quisition and processing were performed using MassLynx 4.1 software
with QuanLynx program. Optimized MS/MS transitions as well as
specific cone voltages and collision energies are summarized in Table
S2.

2.4. Data analysis

Statistical analysis was conducted with Origin 9.0 (OriginLab Co.,
Northampton, MA). Differences between groups were tested by one-
way ANOVA with the Tukey test, and p less than 0.05 was considered to
be significantly different.
3. Results and discussion

3.1. UPLC-MS/MS conditions

Various types of LC columns such as reverse phase C;g (Xiong et al.,
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2018; Sosvorova et al., 2017; Owczarek et al., 2018; Dong et al., 2018),
Aquity HSS T3 (Chang et al., 2018), and Ascentis RP-Amide (Gallo
et al., 2017) have been used for the separation of BPA and/or its ana-
logues in biological samples. In this study, an Acquity BEH C;g column
(100 mm X 2.1 mm, 1.7 pm) was selected for the separation of the
eight bisphenols, as it provided the best resolution between the target
analytes (Dong et al.,, 2018). In preliminary experiments, different
mobile phases consisting of acetonitrile, methanol and water with
formic acid, acetic acid, ammonium formate or ammonium acetate at
different concentrations were studied. It was found that peak broad-
ening, peak shape deterioration along with much smaller response were
observed for all of the eight analytes with acetonitrile as organic sol-
vent. This phenomenon has been observed for several BPA analogues
determined in ESI negative mode (Owczarek et al., 2018; Dong et al.,
2018). On the other hand, previous reports (Xian et al., 2017) de-
monstrated that the addition of ammonium hydroxide provided higher
responses and ionization efficiencies, and therefore 0.1% ammonia in
water (B) and methanol (A) were selected as the mobile phase. Under
current optimized chromatographic conditions, each LC run was com-
pleted in 6 min, which is more suitable for high-throughput routine
analysis.

Selection and tuning of MRM transitions were performed by direct
infusion of standard solution (100 pg L) of each analyte using Water’s
Intellistart System and then checked manually. As described in Table
S1, the chemical structures of all the BPA analogues contain phenolic
hydroxyl groups, while BPS and BPAF also contain halogen atoms, both
of which show high electronegativities, therefore better sensitivity can
be obtained in negative ionization mode (ESI-). For each compound,
two different mass transitions were monitored for confirmatory ana-
lysis, among which the most abundant product ion was used for
quantification. The MS/MS transitions for quantification and con-
firmation, as well as the optimized parameters for BPA analogues are
summarized in Table S2.

3.2. Sample preparation

Sample preparation is a critical part of multi-residue method to si-
multaneously extract all the analytes of widely different physico-
chemical properties from matrix, effectively remove matrix inter-
ference, and improve method sensitivity and robustness. Previous
reports demonstrated that the addition of formic acid in acetonitrile
was important for the extraction of these weakly acid bisphenols (Xiong
et al.,, 2018), which indeed improve the extraction efficiency in this
work. Therefore, acetonitrile (containing 0.1% formic acid) was se-
lected as the extraction solvent for further study. Next, dying the extract
with anhydrous MgSO,4 enhanced the method sensitivity due to pre-
cipitation of water soluble interferences which could cause signal sup-
pression. Furthermore, the salting-out effect could also help to improve
the transport of compounds from aqueous solvent into the organic
phase (Owczarek et al., 2018). Then, the extracts were stored in the
refrigerator at — 20 °C to eliminate lipids. This freezing step has proven
to be worthwhile for these high phospholipids egg samples, since the
following sample preparation became more reproducible and less ma-
trix interference occurred. However, the freezing step can only remove
part of the interference. SPE cartridge was applied to purify the samples
and minimize matrix effects.

Three different kinds of SPE cartridges including C;s, HLB and
ENVI-Carb were evaluated and the effects on recoveries were com-
pared. As shown in Fig. 1, C18 and ENVI-Carb were not suitable for
extraction of the strong polar compounds (BPS and BPF), with average
recoveries lower than 60%. Oasis HLB cartridge provided good ex-
traction efficiencies (recoveries 87.4-99.6%) for all of the eight ana-
lytes due to its hydrophilic lipophilic balanced property, which could
retain both weak and strong polarity compounds. The recommended
HLB method suggested using 5% methanol as the washing solvent fol-
lowed by 100% methanol for elution, but this non-selective
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Fig. 1. Effects of different SPE cartridges on the recoveries of the eight BPA and
its analogues evaluated (n = 3).

recommendation can not sufficiently remove interferences from com-
plex matrices such as eggs. Further optimization of SPE procedure was
carried out by washing the HLB cartridge successively with 10%, 20%,
30%, 40%, 50%, 60%, 70%, 80%, 90% and 100% methanol. All the
washing solutions were collected separately and analyzed to obtain the
elution curve of each compound. According to the elution curves (Fig.
S1), we adjusted the SPE procedure of washing and eluting step to that
described in Section 2.2. As it can be seen in Fig. 2, significant signal
increasing was observed using the optimized method which should be
attributed to the reduction of ion suppression effect. During the method
development, a new type of SPE cartridge, Oasis PRiME HLB, was re-
commended by Waters. According to the manufacturer’s manual,
PRIiME HLB cartridge can totally replace HLB, but does not require
activation/equilibration and washing steps, and has better clean-up
effects, especially for high phospholipids samples such as eggs. In our
trials, as compared to HLB, PRiIME HLB was less laborious and slightly
improved the recoveries of the target compounds.

3.3. Method validation

To evaluate the performance of the proposed method, it was vali-
dated according to US FDA criteria in terms of selectivity, linearity,
accuracy, precision, limit of detection (LOD), and limit of quantification
(LOQ) (US FDA, 2001; Xiao, Yang, Li, Fan, & Ding, 2013). Fifteen blank
egg samples from different origins were analyzed to verify the se-
lectivity of the proposed method. Specificity was found to be satisfac-
tory, with no chromatographic interference above S/N of 3 being ob-
served around the retention time of the target compounds. Typical
MRM chromatograms of the fortified samples are shown in Fig. 3.
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Fig. 2. Comparison of relative response (response matrix/response solvent) of
the analytes in eggs between original and optimized clean-up procedures
(n = 3).
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Fig. 3. Typical UPLC-MS/MS chromatograms of the fortified egg sample (0.5 ug kg~ ").

Linear regression results of standard solution and matrix-matched ca-
libration curves are summarized in Table S3. Good linearity was ob-
tained throughout all the tested concentrations for each analyte with
the corresponding correlation coefficients (R?) higher than 0.9962. To
investigate the matrix effects, the response of standard solution cali-
bration curves were compared to matrix-matched calibration curves

using two-tailed paired t-test with a probability of 95%. The |t| values
imply that the data of these two series are not significantly different
(Table S3). Furthermore, signal suppression or enhancement effects can
be ignored in the ranges of 0.8-1.2 (response matrix/response solvent),
and values outside this range indicates strong matrix effects (Zhang
et al., 2017). As shown in Fig. 2, matrix effects for each compound were
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Table 1
Intra- and inter-day repeatability and corrected recovery of the proposed
method.

Analytes Fortified levels (ug Intra-day (n = 6) Inter-day (n = 18)

kg™h
Mean (%) RSD (%) Mean (%) RSD (%)
BPA 0.2 89.2 2.52 88.1 5.33
0.4 87.3 3.16 91.4 6.75
2.0 94.6 2.47 90.7 5.64
20.0 88.4 1.50 85.6 2.66
BPB 0.2 96.6 2.68 87.1 4.52
0.4 97.3 5.40 89.8 8.60
2.0 91.9 5.81 90.0 9.42
20.0 89.0 2.18 87.2 3.72
BPS 0.1 86.6 6.85 93.2 10.1
0.2 82.7 2.26 104.3 8.86
1.0 97.5 3.57 101.2 7.92
10.0 90.3 3.52 92.5 6.91
BPF 0.2 89.6 3.24 94.6 4.38
0.4 94.3 2.43 92.7 11.5
2.0 87.7 2.98 97.6 9.71
20.0 86.1 4.90 87.4 9.12
BPAF 0.1 88.2 3.80 93.0 8.73
0.2 86.9 3.66 89.4 11.0
1.0 93.1 2.32 89.0 10.5
10.0 92.8 4.34 94.7 7.60
BPP 0.2 97.3 4.37 99.4 6.29
0.4 86.6 5.84 102.0 7.89
2.0 92.3 6.33 93.2 6.56
20.0 89.6 2.35 88.7 7.11
BPAP 0.2 98.1 4.74 99.1 10.7
0.4 96.4 7.02 92.1 8.93
2.0 86.8 4.11 88.8 10.6
20.0 85.5 3.45 87.4 6.97
BPBP 0.2 88.0 5.04 105.2 10.3
0.4 89.3 1.96 95.6 6.70
2.0 88.5 3.37 94.2 9.21
20.0 92.6 1.62 91.4 8.65

in the ranges of 0.83-1.04, which can be ignored.

The accuracy and precision of the method were assessed using the
blank eggs fortified with four different levels. The spiked samples were
analyzed and the corrected recoveries were calculated by comparing
the measured concentrations (calculated by matrix-matched calibration
curves) to the spiked concentrations. Good corrected recoveries were
obtained for each of the eight BPA analogues at all fortification levels as
shown in Table 1. The average recoveries ranged between 82.7% and
105.2% with intra-day RSD values <7.02%. However, for the inter-day

Table 2
Confirmatory and quantitative analysis of incurred egg samples.
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repeatability, it was slightly higher (<11.5%) but, in any case it was
lower than 20%, which was acceptable. The LODs and LOQs of the
proposed methods are also summarized in Table S3. The achieved LOQs
were approximately 3000-6000 fold lower than the specific migration
limit (0.6 mg/kg) established by EU Commission (Regulation EU 10/
2011), demonstrating the good sensitivity of this method, which was
adequate for routine analysis of the eight BPA analogues in eggs.

3.4. Analysis of contamination of BPA and its analogues in eggs

The proposed method was applied to analysis of the target bi-
sphenols in 24 egg samples collected from the supermarkets and local
farms between September 2018 and January 2019 in Beijing, China.
One sample contained a batch of six eggs, and the eggs were homo-
genized and stored at —20 °C before analysis. All of the real egg sam-
ples were analyzed in triplicate. The results are described in Table 2,
and the detailed detection values are also illustrated in Table S4. Ty-
pical UPLC-MS/MS chromatograms of measurable BPA analogues in
eggs are shown in Fig. S2. BPA was the most abundant contaminant,
presented in 9 egg samples (37.5%) at concentration levels ranging
from 0.28 to 1.05 pg kg !, with median value at 0.67 pg kg . BPB was
detected in one sample (4.2%), while BPS was identified in 5 samples
(20.8%), at concentration levels similar to BPA, between 0.51 and
0.89 ug kg~ '. Interestingly, BPP was detected in two samples (8.3%),
with contamination levels over ten-times higher than BPA, up to 13.7
and 15.3 pg kg~ !, respectively. To the extent of our literature search,
no studies have been reported dealing with estimation of BPP in
foodstuffs. These extremely high levels may be caused by ingestion of
dietary feed supplements containing BPP as coating materials, therefore
further studies are needed to examine the sources, transport, effects,
environmental and biological consequences of BPP usage.

Generally, of the alternative bisphenols BPB, BPS and BPP were
detected, which indicated an increasing usage of these substitutes as a
consequence of the restrictions of BPA. Recent studies revealed that
BPB, BPS and BPF have been found in surface water, wastewater and
sewage sludge (Ismail et al., 2017; Wu et al., 2018), which also re-
flected their widespread occurrence in the environment. More in-
formation on the comparison of the results obtained in this work to
other published studies were illustrated in Table S5. Since very limited
data on BPA analogues in animal foods, the comparison has been ex-
tended to other bisphenols and biological matrices. Generally, except
for BPP, most of the detection rates and concentration levels of BPA
analogues described in the published literatures are found to be similar

Samples Analytes detected Product ions (m/z) Incurred samples Matrix-matched standard Levels* (ug kg™ 1)
tg (min) Ion ratio tg (min) Ion ratio
#3 BPA 212.0/133.0 3.93 2.90 3.91 2.75 0.80 = 0.09
#4 BPA 212.0/133.0 3.96 2.92 3.91 2.75 0.98 + 0.11
BPB 225.0/212.0 4.41 1.46 4.41 1.31 0.56 = 0.07
BPS 156.0/108.0 2.07 2.97 2.09 2.62 0.68 = 0.06
BPP 330.0/133.0 5.61 1.25 5.56 1.37 137 + 1.2
#10 BPA 212.0/133.0 3.90 2.86 3.91 2.75 1.05 = 0.10
BPS 156.0/108.0 2.07 2.77 2.09 2.62 0.89 + 0.07
BPP 330.0/133.0 5.59 1.29 5.56 1.37 153 = 1.4
#11 BPA 212.0/133.0 3.91 2.89 3.91 2.75 0.59 + 0.06
BPS 156.0/108.0 2.08 2.78 2.09 2.62 0.76 * 0.05
#15 BPA 212.0/133.0 3.91 2.79 3.91 2.75 0.36 = 0.05
#17 BPA 212.0/133.0 3.90 2.90 3.91 2.75 0.67 + 0.07
BPS 156.0/108.0 2.09 2.68 2.09 2.62 0.86 = 0.11
#18 BPA 212.0/133.0 3.91 2.77 3.91 2.75 091 = 0.13
BPS 156.0/108.0 2.09 2.79 2.09 2.62 0.51 + 0.06
#20 BPA 212.0/133.0 3.77 2.88 3.91 2.75 0.45 + 0.06
#24 BPA 212.0/133.0 3.86 2.81 3.91 2.75 0.28 = 0.05
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to the results presented.
4. Conclusions

In this work the development of a sensitive and robust UPLC-MS/MS
method for the simultaneously determination of a broad spectrum of
BPA and its analogues was described. To the best of authors’ knowl-
edge, this study is the first attempt to simultaneously determine the
selected eight BPA analogues in eggs. Good validation parameters such
as linearity, accuracy, precision, LODs and LOQs were obtained in this
work, indicating the suitability of the proposed analytical method for
routine monitoring of bisphenols contamination in foods. The devel-
oped method was successfully applied for the analysis of real egg
samples. Results indicate that the problem of BPA analogues con-
tamination in foods is still underestimated, and may lead to some ad-
verse health effects.
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