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Abstract

Bisphenol A (BPA), a chemical compound found mainly in polycarbonate materials, can be used as an
additive to obtain other materials such as epoxy, polyphenolic resins. Scientific studies have also shown
its presence in packaging, in which, this compound has not been used as a raw material or additive, its
presence being due to cross-contamination of materials used or cross-contamination during the
recycling process. BPA under the action of certain factors (light, temperature, contact time, pH, type of
product, type of food contact materials), can migrate from the packaging material to the packaged
product in larger or smaller quantities. According to studies, the main source of BPA exposure is by
ingesting food contaminated with this compound. Its presence has been detected in a wide range of
foods such as meat and meat products, milk and dairy products, fruits and vegetables and products
derived from them, fish and seafood, plain or carbonated water, juices, sauces etc. In addition to these
sources, contamination can also occur from non-food sources, such as exposure to dust, air, especially
those who work in factories to obtain plastics. According to studies, the adverse effects of this
compound has been demonstrated, especially on the reproductive system. It has also been observed that
it influences the development of other diseases of the circulatory system, nervous system, immune
system, may contribute to the development of type 2 diabetes, etc. In order to avoid exposure to BPA,
certain measures are needed to avoid chronic exposure of consumers to this compound. Among these
measures would be the replacement of this compound with another, less toxic, decreasing the shelf life
of the product to avoid a long period of contact between the product and the packaging material,
maintaining food in optimal light and temperature. The purpose of this review was to develop a study,
based on the literature, on BPA levels in different types of products, focusing on meat and milk and
products derived from them.
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Introduction

Food packaging plays an essential role in
preserving, storing products at different
temperatures, and protecting them against physical,
chemical, biological agents to ensure the quality and
safety of food and to extend the shelf life [16, 14].

The primary raw material of these packaging
materials is the synthetic polymer to which certain
additives are added to improve the mechanical
properties such as rigidity, strength, durability,
elasticity, flexibility [2, 48] and which under certain
conditions can migrate from the packaging into the
packaged product.

Corresponding authors: elena_ungureanu93@yahoo.com

The main factors influencing this process are the
contact time and temperature, the type of packaging
material, the type of packed product, the type of
contact (direct or indirect), the initial concentration
of the migrant in the packaging material [14]
mechanical stress [48].

These compounds include bisphenol A, widely used
as an elastase, antioxidant, heat stabilizer,
waterproofing coating [27] for the production of
polycarbonate plastic materials as well as epoxy,
polyester, phenolic, polyacrylic resins [47].
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The migration of bisphenol A has been identified in
most fresh foods and packaged in different
packaging materials such as meat and meat products
[22], milk and milk products [3], fruits and
vegetables [12], fish and seafood [11], carbonated
and non-carbonated beverages [51] and others:
sauces, honey [40, 15].

The aim of this review was to summarize, based on
the literature, BPA levels found in products of
animal origin worldwide (meat and meat products,
milk and milk products) packed in different type of
packaging materials and analyzed by various
techniques.

The studied scientific articles are published in the
2010-2018 period.

Bisphenol A — properties. Bisphenol A, abbreviated
as BPA, with the chemical formula 2,2-bis (4-
hydroxyphenyl)propane, is a synthetic compound of
the phenol group obtained by a condensation
reaction between 2 phenol molecules and one
acetone molecule in acidic medium [2, 19, 33].

At room temperature, this organic compound
presents as a white, solid and crystalline substance,
with a molecular weight of 228.18 g/moll [2]. Table
1 summarizes the main physical-chemical properties
of this compound.

Table 1. Physical and chemical properties of BPA

Parameter Value Reference
CAS no. 0000080-05-7 (8]
Molecular weight 228.29 g/mol [33]
Specific gravity 1.195-1.2 g/cm3 [36]
Chemical formula CisH1602 [
State crystalline solid substance (flakes or powder) [21,33]
Color White to cream [
Melting point 158-159 °C [20]
Boiling point 220°C (at 5 hPa pressure) [33]
Density 1.1-1.2 kg/m® at 25°C [21]
Octanol/Water Partition Coefficient, log Kow 3.32 [33]
Vapor pressure 5.3 x 10 Pa (at 25°C) [4]
Water solubility 120 mg/L (at 25°C) [55]
Odor Mild phenolic odor [
Half-life in water 38 days [l
Half-life in soil 75 days [
Half-life in sediment 340 days [l
Half-life in air 0.2 day [
Table 2. BPA levels of meat and meat products
Food category Origin/ Packaging Range Method Reference
Milk c:sh::f:ﬁlrn:;::n Cardboard box, plastic, < 0,002 mg'kg UPLC-MS/MS 3]
alumf’n]ﬁ::cma:t:l foil

Milked by hand, Milked by machine, Milk from Ttaly fresh 0.081-2,776 pg/L SPE-HPLC-LFD [43]

cooling tank

Goat's milk, Whole milk, Yogurt, Fruit flavored Sivas, Turkey plastic <035-1,7+0,06 pg/L UTA — CPE-UV — VIS [54]

yogurt, Cheese, Cream cheese, Fruit flavored

;1111]]_1.1(( Turkey Paper box. B1.09£139-15622£16 HPLC [47

Skimmed milk, Infant formula, Infant formula Spam, Ttaly can <0,005 — i,29 mg/kg PLE-LC-MS/MS [17

Infant formula milk based, Advanced infant Dallas, Texas can <0,20-1.24ng/g LLE-HRGC/LRMS

formula, Evaporated milk vitamin D added

Milk, Powder milk, Powder infant formula,
Ligquid infant formula

can

<0.2-6.31=0.03 ng/ml

SPS

Milk, Hard cheese, Norwegian brown cheese, Norway Cardboard box, plastic, <0,10- 0,72 ng'kg SPE-UPLC-MS-MS
Cheese spreads, Butter Plastic and metal foil
Milk, Beijing, China Tetra pak, can 0.019 - 8 8ng/ml MIP-SPE LC-MS/MS 52
Bovine milk China - 0.09-026 pgkg TAC-UPLC-MS/MS 53
Milk, Infant formula China aseptic plastic pouch, tetra <0.14— 0,67 pg/ll SALLE LTP-UHPLC- [45
fine aseptic MS/MS
Milk, Milk powder China - 08- 1287 ngkg USADLLME -HPLC - FLD 32
Milk - - 1.32-176 pgkg MIP-SPE- HPLC-FLD [39.
Milk beverages, China Metal can with metal lid | <008 1272 =28 ugkg | QUECHERS -UHPLC-ESI- 6]
MS/MS
Yogurt China <0.08 pgkg QuECHERS -UHPLC-ESI- 6]
MS/MS
Chocolate milk Ttaly PET. Tetra Pak 1.04-17.65 ugL SPE-LC-MS/MS [16]
Pasteurized milk Ttaly PET, PEHD, Tetra Pak <2,5-481,0+2,0 ng/ml SPE-LC-FLD [23]
UHT milk Ttaly PET. PEHD, Tetra Pak, <2.5-36,0 2,0 ng/ml SPE-LC-FLD [23]
Tetra Brik
Lowfat pasteurized milk Ttaly PET, Tetra Pak <2,5-170.0+9,0 ng/ml SPE-LC-FLD [23]
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Table 3. BPA levels found in milk and milk products

Food category Origin/ Packaging Range Method Reference
commercial area
Milk Mahdia, Tunisia Cardboard box. plastic, < 0,002 mg'kg UPLC-MS/MS 3]
Plastic and
aluminum/metal foil
Milked by hand. Milked by machine. Milk from Ttaly fresh 0.081-2,776 pg'L SPE-HPLC-LFD [43]
cooling tank
Goat’s milk, Whole milk. Yogurt, Fruit flavored Sivas, Turkey plastic <035-1,7£0,06 ug’L UTA - CPE-UV - VIS [54]
yogurt, Cheese, Cream cheese, Fruit flavored
milk
Milk Turkey Paper box 81,09+ 139 15622= 16 HPLC [47]
uglksg
Skimmed milk, Infant formula, Infant formula Spain, Italy can = 0,005 - 1.29 mg’kg PLE-LC-MS/MS [17]
Infant formula milk based, Advanced infant Dallas, Texas can <0,20-124ng/g LLE-HRGC/LRMS [44]
formula, Evaporated milk vitamin D added
Milk, Powder milk, Powder infant formula, - can <0.2-6.31=003 ng'ml SPS [35]
Liguid infant formula
Milk, Hard cheese, Norwegian brown cheese, Norway Cardboard box, plastic, <0,10-0.72 ng’kg SPE-UPLC-MS-MS [42]
Cheese spreads. Butter Plastic and metal foil
Milk, Beijing, China Tetra pak, can 0,019 - 8 8ng/ml MIP-SPE-LC-MS/MS [52]
Bovine milk China , 0.09-0.26 pgkg IAC UPLC MS/MS (53]
Milk, Infant formula China aseptic plastic pouch, tetra <014 -0.67 pg'L SALLE-LTP-UHPLC- [45]
fine aseptic MS/MS
Milk, Milk powder China - 0.8-128.7 ngkg USADLLME -HPLC - FLD [32]
Milk - - 132_ 176 pgkg MIP-SPE- HPLC-FLD [35]
Milk beverages, China Metal can with metal lid | <0.08-127.2=28 pg/kg | QuEChERS -UHPLC-ESI- ]
MS/MS
Yogurt China B <0.08 ugkg QUECHERS -UHPLC-ESL- (6]
MS/MS
Chocolate milk Traly PET, Tetra Pak 1.04—17.65 ugL SPE-LC-MS/MS [16]
Pasteurized milk Traly PET, PEHD, Tetra Pak | <2,5—481,0 £ 2.0 ngml SPE-LC-FLD [23]
UHT milk Ttaly PET, PEHD, Tetra Pak, <2,5-36,0=2.0 ng/ml SPE-LC-FLD [23]
Tetra Brik
Lowfat pasteunized milk Ttaly PET, Tetra Pak <2.5-170.0 £ 9,0 ng/ml SPE-LC-FLD [23]
Canned butter Tabriz, Iran Metallic contamer with 1,3 20,08 ngle RPDLLME-HPLC [37)]
metallic cap
Milk mfant formula Portugal can < 0,060 — 0,40 pg/L DLLME - GC - M8 [10]
Infant milk powder Hangzhou, China plastic 08-14 ug'kg SPE-GC-MS [5]
Liquid infant formula, Powder infant formula, Naples, Ttaly Tetra Pak, PET, 0.003 - 0.169 pg'g SPE-HPLC-FLD [7]
Rice milk formula powder Aluminum packaging
Milk and milk products China - <0,01-108ng/g LLE-HPLC — MS/MS [30]

Abbreviations: LLE- HRGC/LRMS - Liquid/liquid extraction - High Resolution Gas Chromatography/Low Resolution Mass Spectrometry, SPE-UHPLC-MS/MS -
solid phase extraction - ultra-high performance liquid chromatography - tandem mass spectrometry, SPE-UPLC-MS/MS - solid phase extraction - ultra performance
liquid chromatography - tandem mass spectrometry, MIP-SPE- LC—MS/MS - Molecularly Imprinted Polymer with Solid-Phase Extraction - Liquid chromatography-
tandem mass spectrometry, HPLC/FLD - High Performance Liquid Chromatography with Fluorescence Detection, SPE-SIM-GC-MS - solid phase extraction -
Selective lon Monitoring - Gas Chromatography-Mass Spectrometry, SIM-GC-MS - Selective lon Monitoring - Gas Chromatography-Mass Spectrometry, HPLC — MS
- high performance liquid chromatography — mass spectrometry, LE-LC-APCI-MS - liquid extraction - Liquid chromatography—mass spectrometry with Atmospheric
pressure chemical ionization

UPLC-MS/MS - ultra performance liquid chromatography tandem mass spectrometry, SPS - solid-phase spectroscopy, SPE-HPLC-LFD - solid phase extraction -
high-performance liquid chromatography with fluorescence detection, IAC-UPLC-MS/MS — ultra performance liquid chromatography tandem mass spectrometry with
immunoaffinity column, UTA — CPE-UV - VIS - Ultrasonic Thermostatic-Assisted Cloud Point Extraction UV-visible spectrophotometric method, HPLC - high-
performance liquid chromatography, USADLLME -HPLC - FLD - ultrasound-assisted dispersive liquid—liquid microextraction combined with derivatization and
high-performance liquid chromatography with fluorescence detection, MIP-SPE-LC—MS/MS - Molecularly Imprinted Polymer with Solid-Phase Extraction - Liquid
chromatography-tandem mass spectrometry, LLE-UHPLC-MS/MS - liquid liquid extraction for Ultra High Performance Liquid Chromatography-Tandem Mass
Spectrometry, QUEChERS -UHPLC-ESI-MS/MS - the Quick Easy Cheap Effective Rugged and Safe - ultra-high performance liquid chromatography-tandem mass
spectrometry with electrospray ionization source, SPE-LC — FLD - solid phase extraction - Liquid Chromatography Coupled to Fluorescence Detection, SALLE-LTP
-UHPLC-MS/MS - salting-out assisted liquid/liquid extraction coupled with low-temperature purification - Ultra High Performance Liquid Chromatography-Tandem
Mass Spectrometry, PLE-LC-MS/MS - pressurised liquid extraction - Liquid chromatography-tandem mass spectrometry, SPE-DLLME-SFO-HPLC - Solid-Phase
Extraction-Dispersive Liquid-Liquid Microextraction - Solidification of Floating Organic Drop - high-performance liquid chromatography, RPDLLME-HPLC -
reverse phase dispersive liquid-liquid extraction - high-performance liquid chromatography, DLLME - GC - MS - dispersive liquid-liquid micro-extraction - gas
chromatography-mass spectrometry, LLE-HPLC — MS/MS - liquid-liquid extraction- high performance liquid chromatography - tandem mass spectrometry, SPE-GC-
MS - solid phase extraction- gas chromatography-mass spectrometry, SPE-LC-MS/MS - solid phase extraction - Liquid Chromatography - Tandem Mass Spectrometry

Conclusion

These results taken from the literature review
represent a small part of the published scientific
papers related to the concentrations of this
contaminant in animal origin food products.

Because there are many factors that influence and
favor the release of BPA from food contact
materials, certain measures are needed to limit and
prevent this phenomenon.
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Such measures may include the replacement of
Bispheol A with other compounds with similar
properties, such as Bisphenol S that is more stable
and resistant to heat, sunlight and acidic pH
compared to BPA. Also Bisphenol M, Bisphenol B
and Bisphenol M are other variants for BPA
replacing [50].
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Another measure would be to reduce foods packing
in lacquered cans or polycarbonate plastics, and
turning to the foods packaging into the glass
because these containers do not contain any more

BPA [2].
Compliance with Ethics Requirements. Authors
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requirements. Authors declare that they have no conflict
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subjects (if exist) respect the specific regulation and
standards.

References

1.

Alabi A., Casero — Caballero N. and Rubio S., Quick
and simple sample treatment for multiresidue analysis
of bisphenols, bisphenoldiglycidyl ethers and their
derivates in canned foods prior to liquid
chromatography and fluorence detection, Journal of
Chromatography A, 2014, 1336, 23-33.

Almeida S., Raposo A., Almeida-Gonzales M.,
Carrascosa A., 2018, Bisphenol A: Food Exposure
and impact on human health. Comprehensive Reviews
in Food Science and Food Safety 2018, 17, 1503-
1517

Beltifa A., Feriani A., Machreki M., Ghorbel A.,
Ghazouani L., Di Bella G., Van Loco J., Reyns T.,
Mansour H. B., Plasticizers and bisphenol A in
packaged foods sold in the Tunisian markets: study of
their acute in vivo toxicity and their environmental
fate. Environmental science and pollution research
international, 2017, 24, 22382-22392.

Cao X. L., Recent development on analytical methods
for determination of bisphenol A in food and
biological samples. Journal of Liquid
Chromatography & Related Technologies 2012, 35,
2795-2829.

Cai C., Ying Y., Wu P, Tang J., Wang L., Ying T.,
2018. Survey of Octylphenol, Nonylphenol, and
Bisphenol A in Infant Milk Powders by Solid-Phase
Extraction Combined GC/MS Method, Journal of
Food Quality, 2018, 1 - 8.

Cheng Y., Nie X. M., Wu H. Q., Hong Y. H., Yang
B.C., LiuT., Zhao D., Wang J. F., Yao G. H., Zhang
F., A high-throughput screening method of
bisphenols, bisphenolsdigycidylethers and their
derivatives in dairy products by ultra-high
performance liquid chromatography-tandem mass
spectrometry, Analytica Chimica Acta, 2016, 950, 98
—107.

Cirillo T., Latini G., Castaldi M. A., Dipola L.,

Fasano E., Esposito F., Scognamiglio G., Di
Francesco F., Cobellis L., Exposure to Di-2-
Ethylhexyl Phthalate, Di-N-Butyl Phthalate and

Bisphenol A through Infant Formulas, Journal of
Agricultural and Food Chemistry 2015, 63, 3303-
3310.

383

10.

11.

12.

13.

14.

15.

16.

17.

18.

Commission Regulation (EU) No 10/2011 of 14
January 2011 on plastic materials and articles
intended to come into contact with food

Corrales J., Kristofco L. A., Baylor Steele W., Yates
B. S., Breed C. S., Williams E. S., Brooks W., Global
Assessment of Bisphenol A in the environment:
review and analysis of its occurrence and
bioaccumulation. Dose Response: a publication of
international Hormesis Society 2015, 13, 1-29.

Cunha S. C., Almeida C., Mendes E., Fernandes J. O.,
2011. Simultaneous determination of bisphenol A and
bisphenol B in beverages and powdered infant
formula by dispersive liquid-liquid —extraction and
heart — cutting multidimensional gas chromatography
mass  spectrometry, Food Additives and
Contaminants, 2011, 28, 513-526.

Cunha S. C., Cunha C., Ferreira A. R., Fernandes J.
0., Determination of bisphenol A and bisphenol B in
canned seafood combining QUEChERs extraction
with dispersive liquid liquid microextraction
followed by gas chromatography mass
spectrometry. Analytical and Bioanalytical Chemistry
2012, 404, 2453-2463.

Cunha S. C., Fernandes J. O., Assessment of
bisphenol A and bisphenol B in canned vegetables
and fruits by gas chromatography mass
spectrometry after QUEChERs and dispersive liquid —
liquid microextraction. Food Control 2013, 33, 549-
555.

Cwiek-Ludwicka Kazimiera, Bisphenol A (BPA) in
food contact materials — new scientific opinion from
EFSA regarding public health risk, Rocz Panstw Zakl
Hig, 2015, 66(4), 299-307.

Pocas de Fatima M., Oliveira J. C., Pereira J. R,
Brandsch R., Hogg T., Modelling migration from
paper into a food simulant. Food Control, 2011, 22,
303-312

Farajzadeh M. A., Abbaspour M., Moaddam M. R.
A., Ghorbanpour H., Determination of some synthetic
phenolic antioxidants and bisphenol A in honey using
dispersive Liquid-Liquid Microextraction followed by
Gas Chromatography — Flame lonization Detection,
Food Annal. Methods, 2015, 8, 2035 — 2043.

Fasano E., Bono-Blay F., Cirillo T., Montuori P.,
Lacorte S.,Migration of phthalates, alkylphenols,
bisphenol A and di(2-ethylhexyl)adipate from food
packaging. Food Control, 2012, 27, 132-138.

Ferrer E.M., Santoni E., Vittori S., Font G., Manes J.,
Sagratini  G., Simultaneous determination of
bisphenol A, octylphenol, and nonylphenol by
pressurised liguid  extraction  and liquid
chromatography-tandem massspectrometry in
powdered milk and infant formulas, Food Chemistry,
2011, 126, 360-367.

Flint S., Markle T., Thomson S., Wallace E.,
Bisphenol A exposure effects and policy, a wildlife
perspective. Journal of Environmental Management
2012, 104, 19-34.



Elena Ungureanu et. al. / Journal of Agroalimentary Processes and Technologies 2020, 26(4)

19.

20.

21.

22,

23.

24,

25.

26.

27.

28.

29.

30.

Geens T., Apelbaum T. Z., Goeyens L., Neels H.,
Covaci A., 2010. Intake of bisphenol A from canned
beverages and foods on the Belgian market, Food
Additives and Contaminants, 2010, 27, 1627-1637.
Ghazali F. M., Wan L. W. L., 2015. The occurrence
and analysis of bisphenol A (BPA) in environmental
samples — a review. Journal of Biochemistry,
Microbiology and Biotechnology, 2015, 3, 30-38.
Goodman J. E., Rhomberg L. R., Peterson M. K.,
(Sixth Edition), Hamilton & Hardy’s Industrial
Toxicology. John Wiley & Sons Inc, Hoboken, New
Jersey, 2015, 1368 pp

Gorecki S., Bemrah N., Roudot A., C., Marchioni E.,
Le Bizec B., Faivre F., Kadawathagedara M., Botton
J., Riviére G., Human health risks related to the
consumption of foodstuffs of animal origin
contaminated by bisphenol A, Food and Chemical
Toxicology 2017, 110, 333-339.

Grumetto L., Gennari O., Montesano D., Ferracane
R., Ritieni A., Albrizio S., Barbato F., Determination
of Five Bisphenols in Commercial Milk Samples
byLiquid Chromatography Coupled to Fluorescence
Detection, Journal of Food Protection, 2013, 76,
1590-1596

Guerreiro Tatiane Melina, De Oliveira D. N., Melo C.
F. O. R., Lima Estela de Oliveira, Catherino R. R.
2018. Migration from plastic packaging into meat,
Food Research International, vol. 109, 320-324.
Hoekstra E. J., Simoneau Catherine, Release of
Bisphenol A from Polycarbonate — A review, Critical
Reviews in Food Science and Nutrition, 2013, 53(4),
386-402.

Huang Y., Wong C., Zheng J., Bouwman H., Barra
R., Wahlstrom B., Neretin L., Hong M., 2012.
Bisphenol A (BPA) in China: A review of sources,
environmental levels and potential human impact.
Environment International 2012, 42, 91-99

Ji W, Du L., Zhang Y., Liu G., Wang S., 2015.
Ultrasensitive ~ Fluorescence  Immunoassay  for
Detection of Bisphenol A in Milk Products Using
Functionalized Gold Nanoparticles as Probe. Food
Analytical Methods, 2015, 8, 2596-2604.

Kawamura Y., Etoh M., Hirakawa Y., Abe Y.,
Mutsuga M., 2014. Bisphenol A in domestic and
imported canned foods in Japan, Food Additives &
Contaminants: Part A, 2014, 31, 330-340.

Li Y., Zhang S., Song, You J., Determination of
bisphenaol A and alkylphenols in soft drinks by High-
Performance Liquid Chromatography  with
Fluorescence Detection. Food Analytical Methods,
2012, 6,1284-1290

Liao C., Kannan K., 2014. A survey of bisphenol A
and oher bisphenol analogues in foodstuffs from nine
cities in China, Food Additives & Contaminants: Part
A, 2014, 31, 319 - 329

384

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Lorber M., Scheter A., Paepke O., Shropshire K. C.,
Birnabaum L., Exposure assessment of adult intake of
bisphenol A (BPA) with emphasis on canned food
dietary exposures, Environmental International 2015,
77, 55-62.

Lv T., Zhao X., Zhu S., Qu F., Song C., You J., Suo
Y., 2014. Determination of bisphenol A, 4-
octylphenol, and 4-nonylphenol in soft drinks and
dairy products by ultrasound-assisted  dispersive
liquid-liquid  microextraction  combined  with
derivatization  and high-performance liquid
chromatography with fluorescence detection, Journal
of Separation Science, 2014, 37, 2757-2763.
Michalowicz J., Biphenol A — Sources, toxicity and
biotransformation. Environmental Toxicology and
Pharmacology, 2014, 37, 738-758.

Mickolajewska Karolina, Stragierowicz Joanna,
Gromadzinska Jolanta. 2015. Bisphenol A
application, sources of exposure and potential risks in
infants children and pregnant women, International
Journal of  Occupational Medicine and
Environmental Health, 2015, 28(2), 209-241.

Molina — Garcia A., Fernandez de Cordova M. L.,
Ruiz — Medina A., 2012., Analysis of Bisphenol A in
milk by using a multicommutedfluorimetric sensor,
Talanta 2012, 96, 195-201.

Muhamad M. S., Salim M. R., Lau W. J., YusoP Z.,
A review on bisphenol A occurrences, health effects
and treatment process via membrane technology for
drinking water. Environmental Science and Pollution
Research International, 2016, 23, 11549-11567.
Nemati M., Nofuzi S., Ahmadi S., Monajjemzadeh
F., Quality control of the migration of bisphenol A
from plastic packaging into brands of food grade oils,
Pharmaceutical Sciences, 2018, 24, 141-147.

Noonan G. O., Acherman L. K., Begley T. H,,
2011.Concentration of Bisphenol A in Highly
Consumed Canned Foods on the U.S. Market, Jounal
of Agricultural and Food Chemistry, 2011, 59, 7178—
7185.

O’Mahony J., Moloney M., McCormack M., Nicholls
I. A., Mizaikoff B., Danaher M., 2013. Design and
Implementation of an Imprinted Material for the
Extraction of the Endocrine Disruptor Bisphenol A
from Milk, Journal of Chromatography B
Analytical technologies in the biomedical and life
sciences, 2013, 931, 164-169.

Sadeghi M., Nemaifar Z., Fattahi N., Pirsaheb M.,
Shamsipur M., Determination of bisphenolA in food
and environmental samples using combined solid-
phase extraction dispersive liquid-liquid
microextraction with solidification of floating organic
drop followed by HPLC. Food Analytical Methods,
2016, 9, 1814 — 1824.

Sadighara Parisa, Khaniki G. R. J., Baseri E.,
Dehghani M. H., Effect of Bisphenol A on the quality
characteristics of meat in a chicken embryo model,
Science International, 2013, 1(11), 375-378.



Elena Ungureanu et. al. / Journal of Agroalimentary Processes and Technologies 2020, 26(4)

42.Sakhi A. K., Therese I. L., Lillegaard B., VVoorspoels

S., Carlsen M. H., Lgken E. B., Brantsaeter A. L.,

Haugen M., Melter H. M., Thomsen C,

2014.Concentrations of phthalates and bisphenol A in

Norwegian foods and beverages and estimated dietary

exposure in adults, Environment International, 2014,

73, 259-269.

Santanicola S., Ferrante M. C., Murru N., Gallo P.,

Mercogliano R., 2018 Hot topic: Bisphenol A in cow

milk and dietary exposure at the farm level, Journal

of Dairy Science, 2018, 102, 1007-1013.

Schecter A., Malik N., Haffner D., Smith S., Harris T.

R., Paepke O., Birnbaum L, 2010. Bisphenol A

(BPA) in U.S. Food, Environmental Science &

Technology 2010, 44, 9425-9430.

45.Shi Z., Fu H., Xu D., Huai Q., Zhang H., 2017.
Salting-Out  Assisted Liquid/Liquid Extraction
Coupledwith  Low-Temperature Purification for
Analysisof Endocrine-Disrupting Chemicals in Milk
and Infant Formulaby Ultra High Performance Liquid
Chromatography-TandemMass Spectrometry, Food
Analytical Methods, 2017, 10,1523-1534.

46. Stojanovic B., Radociv L., Natic D., Dodevska M.,
Vrastanovic — Pavicevic G., Balaban M., Levic S,,
Petrovic T., Antic V., 2018. Influence of a storage
conditions on migration of bisphenol A from epoxy-
phenolic coating to canned meat products, Journal of
the Serbian Chemical Society, 2018, 83, 1-13.

47.Sungur S., Koroglu M., Ozkan A., Determination of
bisphenol A migrating from canned food and
beverages in markets. Food Chemistry, 2014, 142,
87-91.

48.Torres A., Ramirez C., Romero J., Guerrero G.,
Velenzuela X., Guarda A. Galotto M. J., 2015.
Experimental and theoretical study of bisphenol A
migration from polycarbonate into regulated EU food
simulant. European Food Research and Technology,
2015, 240, 335-342.

43.

44,

385

49. Tzatzarakis M. N., Karzi V., Vakonaki E., Goumenou
M., Kavvalakis M., Stivaktakis P., Tsitsimpikou C.,
Tsakiris 1., Rizos A., Tsatsakis A., 2016. Bisphenol A
in Soft Drinks and Canned Foods and Data
Evaluation, Food Additives & Contaminants: Part B
2016, 10, 85-90.

50.Wu L. H., Zhang X. M., Wang F., Gao C. J., Chen D.,
Palumbo J. R., Guo Y., Zeng E. Y. Occurrence of
bisphenal S in the environment and implications for
human exposure: a short review, Science of the Total
Environment, 2018, 615, 87-98.

51. Xie Y., Bao Y., Wang H., Cheng Y., Qian H., Yao
W.,Release of bisphenols from can coatings into
canned beer in China market. Journal of the Science
of Food and Agriculture, 2015, 95, 764-770.

52.Yang Y., YuJ, Yin J., Shao B., Hang J., Molecularly
Imprinted  Solid-Phase Extraction for Selective
Extraction of Bisphenol Analogues in Beverages and
Canned Food, Journal of Agricultural and Food
Chemistry, 2014, 62, 11130-11137.

53.Yao K., Wen K., Shan W., Xie S., Peng T., Wang J.,
Jiang H., Shao B., Development of an immunoaffinity
column for the highly sensitive analysis of bisphenol
A in 14 kinds of foodstuffs using ultra-high-
performance liquid chromatography tandem mass
spectrometry, Journal of Chromatography B, 2018,
1080, 50-58.

54.Yildirim E., Girkan R., Altunay N., A new
ultrasonic thermostatic - assisted cloud point
extraction/spectrophotometric  method  for the

preconcentration and determination of bisphenol A in
food, milk and water samples in contact with plastic
products, Food Analytical Methods, 2017, 10, 1765-
1776.

Zhu Z., Zuo Y., Bisphenol A and other alkylphenols
in the environment — occurrence, fate, health effects
and analytical techniques. Advances in Environmental
Research, 2013, 2, 179-202.

55.



