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Abstract—Bisphenol-A (BPA) is one of the highest volume 

chemicals produced worldwide in the plastic industry. This 
compound is mostly used in producing polycarbonate plastics that are 
often used for food and beverage storage, and BPA is also a 
component of epoxy resins that are used to line food and beverage 
containers. Studies performed in this area indicated that BPA could 
be extracted from such products while they are in contact with food.  
Therefore, BPA exposure is presumed. In this paper, the chemical 
structure of BPA, factors affecting BPA migration to food and 
beverages, effects on health, and recent regulations will be reviewed.  
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I. INTRODUCTION 
HEMICALLY known as 2,2- bi(4-hydroxyphenil) 
propan, bisphenol-A (BPA) is one of the chemicals that 

has widest production area in the world. As a colorless solid 
chemical BPA is soluble in the organic solvents but its 
solubility in water is very low. BPA is widely considered as 
the main ingredient in fastening, plasticizing, hardening of 
plastics, lacquering and filling materials [1]. 

BPA is the raw material of 71% of polycarbonate based 
resins and 27% of epoxy based resins which are used for 
coating metal based food and beverage cans [1]. 
Polycarbonate materials are generally noticeable in the food 
contact materials. These can be listed as baby bottles; food 
cooking/service equipments; storage containers; milk, water 
and other beverages’ bottles/carboys; reusable beverage 
bottles; inner coating of cans including epoxy based resins, 
etc. [2]. Besides, they can be used in order to gain strength to 
toys, water pipes and medical tubing [3]. 

II. CHEMICAL PROPERTIES 
Bisphenol-A (BPA) or 4,4’-dihydroxy-2,2-diphenylpropane 

is an organic compound containing two phenol functional 
groups. It is classified as a suspicious endocrine system 
disrupting material [4], [5]. Fig. 1 represents the chemical 
structure of BPA and Table I represents the chemical 
properties of BPA [6], [7].  
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Fig. 1 Chemical structure of BPA 

 
TABLE I 

CHEMICAL PROPERTIES OF BPA 
Chemical Properties Value 

CAS number 80-05-7 
Molecular formula C15H16O2  
Molecular weight  228.29  
Melting point 158-159 °C 
Solubility (at 20-25°C) 1000 mg/L 
Vapor pressure (at 20-25°C) 7.25e-7 mmHg 
Diffusion coefficient in air 0.05 cm2/s  
Diffusion coefficient in water 5.89 cm2/s  
Oral reference dose 0.05 mg/kg/day  
Inhalation reference concentration 0.08 mg/m3  
Dermal absorption fraction 0.1 
Gastrointestinal absorption fraction 0.5 

III. FACTORS AFFECTING BPA MIGRATION TO FOOD 
BPA migration from polycarbonates to liquids is resulted by 

hydrolysis diffusion catalyzed by hydroxides [8]. According to 
recent studies, in polycarbonate based materials; temperature, 
heat treatment time, destruction, water hardness and pH effect 
migration. In epoxy based resins; lacquering type, amount of 
lac used, process parameters (temperature and time), contents 
of the contact food material (amount of salt and oil) factors 
effect migration [8]-[14]. Considering the food groups, it is 
observed that BPA migration occurs in canned meat/fishery 
products and instant soups, especially when their salt and oil 
content is high [15], [16]. 

In polycarbonate bottles, pH is increased while water is 
boiling according to increased solubility of lime and these 
results in increased BPA migration. However, brushing of 
bottle doesn’t increase BPA migration. It is difficult to 
determine the effect of aging. Besides, alkaline detergent 
residues after washing in the dishwasher also increase BPA 
migration. Similarly, food preparation methods that cause 
increase in pH also gives same effect. Food mineral 
composition effects are still unclear [8]. 

It was observed in the studies examining the migration from 
cans that temperature is more effective than heating time. At 
the same time, BPA migration in canned foods is directly 
affected by storage time and it was observed that BPA firstly 
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migrates to liquid in can and later to solid food materials. 
Migration occurs during the storage time even if heat 
treatment is finished [17]. It is important to control heat 
treatment temperature and time in order to decrease BPA 
migration from coating surface of cans.  

It was also observed that in plastic containers especially in 
polycarbonate baby bottles according to excessive usage and 
scratches and also effect of sterilization resulted in high levels 
of BPA migration. It was observed that new polycarbonate 
baby bottles contain below 1.0-3.5 ppb BPA content, whereas 
it was measured 10-28 ppb levels in used and scratched baby 
bottles [17]. Erdem & Acar (2012) observed that water 
carboys stored at 4, 25 and 35°C for 60 days in Turkey don’t 
contain BPA levels threatening human health. BPA levels 
were measured as below 450 times under the specific 
migration limits [18]. Table II represents several studies about 
BPA migration from various packaging materials at different 
conditions.  

 
TABLE II 

BPA MIGRATION OF SEVERAL PACKAGING MATERIALS AT DIFFERENT 
CONDITIONS [9], [11], [17], [19] 

Packaging 
Material 

Food or Liquid that 
simulates food 

Test conditions BPA levels 
(ppb) 

Cans Water 120°C / 90 min 82 
100°C / 9 min 2 
60°C and 90°C / 
9 min 

- 

Ethanol (20%) 60°C / 30 min - 
Salt (1-10%) 121°C / 30 min 7 - 13 
Glucose (5-20%) 121°C / 30 min 16 - 18 
Oils 121°C / 30 min 7 - 8 
Sunflower oil 121°C / 90 min 403 – 646 

111°C / 135 min 11 - 73 
100°C / 9 min < 5 - 18 

Coffee 121°C / 30 min 33 - 134 
Caffeine solvent 121°C / 30 min 9 - 124 

Plastics Water 95°C / 30 min 0.5 - 26 
100°C / 6 hours - 
49°C / 10 days - 

PVC 
stretch film  

Water 40°C / 10 days - 
Olive oil 40°C / 10 days - 

IV. EFFECTS OF BPA ON HEALTH 
Once in the body, ingested BPA is mainly conjugated with 

glucuronic acid, which is eliminated in the urine. A fraction of 
the absorbed BPA may also be distributed to body storage 
site(s) such as adipose tissue, followed by a slow, low-level 
release of BPA into the bloodstream [1]. BPA gives harm to 
endocrine system in human body and it has estrogen-like 
activity [20]-[25]. 

A. Effects on Endocrine and Reproductive System and 
Thyroid Hormone 

 Endocrine disruptors have become an important public 
health issue, recently [26]. Endocrine disrupting chemicals 
have the ability of imitate, block or interact with hormones in 
human body and therefore they can affect growth and 
reproduction [27], [28]. BPA is considered as one of these 

endocrine disruptors. Endocrine disruptors may cause breast 
cancer, irregular menstruation, endometriosis, spontaneous 
abortion in women, and cancer (testis, prostate), reduction of 
sperm count and quality in men [28]-[33]. Following perinatal 
exposure of rats to BPA by gavage (1.2 or 2.4 µg/kg bw/day) 
Salian et al. [34] noticed changes in the expression of steroid 
receptor coregulators in the testis. According to this study, 
they have observed that BPA causes reduction in sperm count 
and motility in male mice [34].  

In mice from dams subcutaneously treated (gestational days 
9–16) to 0.1–1000 µg BPA/kg bw/day. Newbold et al. [35] 
observed an increase in ovarian cysts, in progressive 
proliferative lesions of the oviduct and in tumor incidence of 
reproductive tissues. 

BPA was initially considered to be a weak environmental 
estrogen based on the relative binding affinity of BPA for the 
classical nuclear receptors ER alpha and ER beta which were 
estimated to be over 1000–10,000 fold lower than that of 
estradiol [2]. Besides, another in vivo study on mice illustrated 
that below 50 mg/kg dose of BPA increase uterus weight and 
therefore demonstrated to induce estrogenic activity [36].  

According to recent studies, it was proved that BPA inhibit 
the thyroid hormone levels and also testosterone synthesis is 
blocked by its dose per trillion [2].  

B. Effects on Immune System 
It is well established that estrogens play a role in the 

immune system and recent research shows that BPA is capable 
of influencing the immune system functions. According to a 
study on mice, it was observed that mice exposed to BPA 
before giving birth had increased amount of lymphocytes 
according to Listeria infection.  Besides, cytokine production 
was increased and the number of regulatory T cells was 
decreased [37]. Exposure to BPA in growth period causes 
decrease in tolerance of ovalbumin antigen and increase in 
asthma phenotype [38], [39]. Moreover, there are evidences 
that exposure to BPA causes decrease in cytokine and 
antibody levels and therefore increase the production of 
antibodies [40]. 

C. Effects on Behavioral Disorders 
Most of the studies about effect of BPA on behavioral 

disorders focused on effects of long time exposure to BPA. 
According to these studies, it was indicated that BPA causes 
learning and memory impairments associated with dopamine 
[41]. There are also studies indicating that exposure to BPA 
increases hyperactivity and anxiety levels [42].  

D. Carcinogenic Effects 
Several studies indicated that BPA exposure increases the 

risk for cancer [43], [44]. There are studies in the literature 
about BPA cause cancer types of testis, prostate, uterus, ovary 
cancers [2], [45]. Besides, as BPA has estrogenic 
characteristics it was indicated that BPA may cause breast 
cancer [46]. Cancer types such as breast, uterus, testis and 
prostate increase in all over the world was correlated with 
endocrine disruptors [29], [33], [44], [47]. 
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E. Effects on Obesity 
Although the effect of BPA on fat tissues is known, 

findings have not yet qualified on this subject. High dose 
exposure of laboratory animals resulted in decrease in body 
mass index and lack of nutrition, however in another study 
there was no statistical difference in body mass index, fat 
stores and triglyceride levels of laboratory animals exposed to 
BPA for 3 months [48]. Moreover, it was reported in several 
studies that BPA affects glucose intolerance and insulin 
sensitivity [49]. 

V. REGULATIONS 
Argument exists regarding what concentrations of BPA are 

dangerous to humans or wildlife, but it is clear that BPA 
causes potential risks and several countries have regulations 
about this subject. Most proposed regulation addresses human 
exposure through food contact materials and packaging, but 
several nations have assessed environmental exposure risks to 
BPA. Although nearly one-third and one-quarter of global 
BPA production occurs in the US and the European Union, 
respectively, BPA released into the environment is not 
strongly regulated in either location [50], [51]. Canada is 
currently the only country regulating environmental fates of 
BPA.  

A. Regulations in USA and Canada 
Although FDA stated at the past that BPA is safe for even 

the pregnant women and children, The National Toxicology 
Program Center for the Evaluation of Risks to Human 
Reproduction, part of the National Institutes of Health, 
completed a review of BPA in September 2008 and expressed 
“some concern” for effects on the brain, behavior, and prostate 
gland in fetuses, infants, and children at current human 
exposures to BPA. In the update of the draft assessment “BPA 
for Use in Food Contact Applications” in January 2010, the 
FDA shares at this interim stage the perspective of the 
National Toxicology Program that recent studies provide 
reason for some concern. Regarding interim public health 
recommendations, the FDA supports reasonable steps to 
reduce exposure of infants to BPA in the food supply. In 
addition, the FDA will work with industry to support and 
evaluate manufacturing practices and alternative substances 
that could reduce exposure of the population and is supporting 
the industry’s actions to stop producing BPA-containing 
bottles and infant feeding cups for the US market. The FDA is 
facilitating the development of alternatives to BPA for the 
linings of infant formula cans [52].  

Canada is the only country in the world stated the toxicity 
of BPA and Government of Canada banned the usage of BPA 
in baby bottles. 

B. Regulations in EU and Turkey 
The European Union (EU) has a fundamentally different 

philosophy on chemical regulation based on the REACH 
(Registration, Evaluation, Authorization and Restriction of 
Chemicals) policies of 2007. REACH is often considered to be 
the EU equivalent to TSCA and is intended to manage 

chemicals of concern to human and environmental health that 
are manufactured in or imported into the EU [53].  

The European Commission conducted a thorough risk 
assessment of BPA in 2003, and an updated assessment in 
2008. Both assessments concluded that at current levels of 
exposure, BPA is safe for humans and the environment [54]. 
However, the 2008 risk assessment called for further research 
on aquatic species [55]. 

The European Food Safety Authority also conducted 
extensive risk assessments on the use of BPA as a food contact 
material. Reports issued in 2007, 2008, and 2010 all 
concluded that current uses of BPA in food packaging do not 
pose any substantial risk to humans [56]. Dissatisfied with the 
lack of oversight by REACH and EFSA, several European 
countries proposed bans on BPA in some products intended 
for use by infants. France suspended sales of baby bottles 
containing BPA in 2010 [57]. Later that year, the EU banned 
BPA in baby bottles according to the findings of the EFSA 
risk assessments [58]. EFSA determined the daily exposure 
limit to BPA as 0.05 mg/kg body weight and limited specific 
migration level as 0.6 ppm. In Turkey, BPA usage is banned 
in the production of polycarbonate materials like baby bottles 
within the framework of compliance with EU regulations [59].  

VI. CONCLUSION 
BPA has the risk to migrate into foods and beverages as it is 

widely used in the world in the packaging of food and drink 
products. It was stated in several studies in the literature that 
BPA is a chemical that gives damage to endocrine system. 
Besides, xenoestrogens like BPA possess cancers in 
reproductive system (testis, ovary, breast, uterus, prostate), 
fertility problems (decrease sperm count and quality) 
correlated with endocrine system problems. Moreover, some 
studies reported effects on obesity and behavioral disorders. 
Nowadays, potential health risks of BPA have been studied 
more intensively.  

The amount of BPA migration to food and beverages are 
studied according to variety of factors including temperature, 
time, food contents, and packaging materials.  BPA usage is 
banned for the production of baby bottles in EU and Turkey. 
In Turkey, studies on BPA migration levels into water from 
carboys reported that BPA migration levels were not as high 
as it threatens human health [60]. However, more studies 
should be done to measure the levels of BPA migration into 
other foods and beverages from other storage, packaging and 
service equipment. 

REFERENCES   
[1] M.F. Fernandez, J.P. Arrebola, J. Taoufiki, A. Navalon, O. Ballesteros, 

R. Pulgar, J.L. Vilchez, and N. Olea, “Bisphenol-A and chlorinated 
derivatives in adipose tissue of women,” Reproductive Toxicology, vol. 
24, 2007, pp. 259–264. 

[2] A. Ballesteros-Gomez, S. Rubio, D. Perez-Bendito,. “Analytical 
methods for the determination of bisphenol A in food,” Journal of 
Chromatography A, vol. 1216, 2009, pp. 449-469.  

[3] J. Braun, K. Yolton, K. Dietrich, R. Hornung, X. Ye, A.M. Calafat, and 
B.P.  Lanphear, “Prenatal bisphenol a exposure and early childhood 
behavior,” Environmental Health Perspectives, vol. 117, 2009, pp. 
1945-1952. 



International Journal of Biological, Life and Agricultural Sciences

ISSN: 2415-6612

Vol:8, No:6, 2014

567

 

 

[4] American Chemical Council. Facts About BPA. 2009. Retrieved on 
March 19, 2012, Available from: http://www.factsaboutbpa.org/ 

[5] F. vom Saal, S. Parmigiani, P.L. Palanza, L.G. Everett, and R. Ragaini, 
“The plastic world: Sources, amounts, ecological impacts and effects on 
development, reproduction, brain and behavior in aquatic and terrestrial 
animals and humans,” Environmental Research, vol. 108, 2008, pp. 127-
130. 

[6] Sigma-Aldrich, “MSDS for Bisphenol A,” [April 7, 2011]; Retrieved on 
March 25, 2012, 
Availablefrom:http://www.sigmaaldrich.com/catalog/ProductDetail.do?l
ang=en&N4=133027|ALDRICH&N5=SEARCH_CONCAT_PNO|BRA
ND_KEY&F=SPEC. 

[7] GSI Environmental Inc. “GSI Chemical Database: Bisphenol A,” 2010. 
Retrieved on April 15, 2012, Available from: http://www.gsi-
net.com/en/publications/gsi-chemical-database/single/67.html. 

[8] E.J. Hoekstra, and C.Simoneau. “Release of bisphenol A from 
polycarbonate-a review,” Critical Reviews in Food Science and 
Nutrition, vol. 53, 2013, pp. 386-402.  

[9] M. Yang, S.Y.Kim, S.M. Lee, S.S. Chang, T. Kawamoto, J.Y. Jang, 
Y.O. Ahn,  “Biological monitoring of bisphenol A in a Korean 
population,” Archives of Environmental Contamination and Toxicology, 
vol. 44, 2003, pp. 546-551.  

[10] S. Biedermann-Brem, K. Grob, P. Fjeldal, “Release of bisphenol A from 
polycar- bonate baby bottles: mechanisms of formation and investigation 
of worst case scenarios,” European Food Research and Technology, vol. 
227, 2008, pp. 1053–1060. 

[11] E.M. Munguia-Lopez, and H. Soto-Valtez, “Effect of heat processing 
and storage time on migration of bisphenol A (BPA) and bisphenolA-
diglycidyl ether (BADGE) to aqueous food stimulant from Mexican can 
coatings,” Journal of Agricultural and Food Chemistry, vol. 49, 2001, 
pp. 3666-3671. 

[12] J.E. Biles, T.P. McNeal, T.H. Begley, H.C. Hollifield, “Determination of 
bisphenol-A in reusable polycarbonate food-contact plastics and 
migration to food-stimulating liquids,” Journal of Agricultural and Food 
Chemistry, vol. 45, 1997, pp. 3541-3544. 

[13] N.C. Maragoua, A. Makria, E.N. Lampib, N.S. Thomaidisa, M.A. 
Koupparisa,  “Migration of bisphenol A from polycarbonate baby bottles 
under real use conditions,” Food Additives and Contaminants, vol. 25, 
2008, pp. 373-383. 

[14] X. Cao, and J. Corriveau, “Migration of bisphenol A from polycarbonate 
baby and water bottles into water under severe conditions,” Journal of 
Agricultural and Food Chemistry, vol. 56, 2008, pp. 6378-6381.  

[15] B.M. Thomson, and P.R. “Grounds, Bisphenol A in canned foods in 
New Zealand: an exposure assesment,”  Food Additives and 
Contaminants, vol. 22, 2005, pp. 65-72.   

[16] A. Goodson, W. Summerfield, and I. Cooper, “Survey of bisphenol A 
and bisphenol F in canned foods,” Food Additives and Contaminants, 
vol. 19, 2002, pp 796-802. 

[17] J.H. Kang, F. Kito, Y. Katayama, “Human exposure to bisphenol A,” 
Toxicology, vol. 226, 2006, pp. 79-89.  

[18] Y.K. Erdem, and  F. Acar, , 2012. “Migration of bisphenol-A into the 
natural spring water packaged in polycarbonate carbons,” International 
Journal of Applied Science and Technology, vol. 2, 2012, p 152.  

[19] J. Lopez-Cervantes, P. Paseiro-Losada, “Determination of bisphenol A 
in, and its migration from, PVC strech film used for food packaging,” 
Food Additives and Contaminants, vol. 20, 2003, pp. 596-606.  

[20] W. Dekant, and W. Volkel, “Human exposure to bisphenol A by 
biomonitoring: methods, results and assessment of environmental 
exposures,” Toxicology and Applied  Pharmacology, vol. 228, 2008, pp. 
114–134. 

[21] H.M. Koch, and A.M. Calafat, “Human body burdens of chemicals used 
in plastic manufacture,” Philosophical Transactions Royal Society 
London B Biological Sciences, vol. 364, 2009, pp. 2063–2078. 

[22] C.E. Talsness, A.J. Andrade, S.N. Kuriyama, J.A. Taylor, and F.S. vom 
Saal, “Components of plastic: experimental studies in animals and 
relevance for human health,” Philosophical Transactions Royal Society 
London B Biological Sciences, vol. 364, 2009, pp. 2079–2096. 

[23] S.V. Fernandez, and J. Russo, “Estrogen and xenoestrogens in breast 
cancer,” Toxicological Pathology, vol. 38, 2010, pp. 110–122. 

[24] R.U. Halden, “Plastics and health risks,” Annual Review of Public 
Health, vol. 31, 2010, pp. 179–194. 

[25] L.N. Vandenberg, I. Chahoud, J.J. Heindel, V. Padmanabhan, F.J. 
Paumgartten, and G. Schoenfelder, “ Urinary, circulating, and tissue 
biomonitoring studies indicate widespread exposure to bisphenol A,” 
Environonmental Health Perspectives, vol. 118, 2010, pp. 1055–1070. 

[26] A.K. Hotchkiss, , C.V. Rider, C.R. Blystone, V.S. Wilson, P.C. Hartig, 
G.T. Ankley, P.M. Foster, C.L. Gray, and L.E. Gray, “Fifteen years after 
“Wingspread” – environmental endocrine disrupters and human and 
wildlife health: where we are today and where we need to go,” 
Toxicological Sciences, vol. 105, 2008, pp. 235–259. 

[27] A.M. Zama, and M. Uzumcu, “Epigenetic effects of endocrine-
disrupting chemicals on female reproduction: an ovarian perspective,” 
Frontiers in Neuroendocrinology, vol. 31, 2010, pp. 420–439. 

[28] J.P. Bourguignon, and A.S. Parent, “Early homeostatic disturbances of 
human growth and maturation by endocrine disrupters,” Current 
Opinion in Pediatrics, vol. 22, 2010, pp. 470–477. 

[29] J.D. Meeker, “Exposure to environmental endocrine disrupting 
compounds and men’s health,” Maturitas, vol. 66, 2010, 236–241. 

[30] L. Trasande, C. Cronk, M. Durkin, M. Weiss, D.A. Schoeller, E.A. Gall, 
J.B. Hewitt, , A.L. Carrel, P.J. Landrigan, M.W. Gillman, “Environment 
and obesity in the national children’s study,” Environmental Health 
Perspectives, vol. 117, 2009, pp. 159–166. 

[31] R.R. Newbold, E. Padilla-Banks, W.N. Jefferson, J.J. Heindel, “Effects 
of endocrine disruptors on obesity,” Internatinal Journal of Andrology, 
vol. 31, 2008, pp. 201–208. 

[32] M.A. Elobeid, and D.B. Allison, “Putative environmental-endocrine 
disrup- tors and obesity: a review,” Current Opinion in Endocrinology, 
Diabetes and Obesity, vol. 15, 2008, pp. 403–408. 

[33] E.C. Walvoord, “The Timing of Puberty: is it changing? Does it 
matter?” Journal of  Adolescent Health, vol. 47, 2010, pp. 433–439. 

[34] S. Salian, T. Doshi, G. Vanage, “Perinatal exposure of rats to bisphenol 
A affects the fertility of male offspring,” Life Sciences, vol. 85, 2009, 
pp. 742–752. 

[35] R.R. Newbold, W.N. Jefferson, E. Padilla-Banks, “Prenatal exposure to 
bisphenol A at environmentally relevant doses adversely affects the 
murine female reproductive tract later in life,” Environmental Health 
Perspectives, vol. 117, 2009, pp. 879–885. 

[36] H. Mielke, and U. Gundert-Remy, “Bisphenol A levels in blood depend 
on age and exposure,” Toxicology Letters, vol. 190:, 2009, pp. 32-40.  

[37] H. Yan, M. Takamoto, and K. Sugane, “Exposure to Bisphenol A 
prenatally or in adulthood promotes T(H)2 cytokine production 
associated with reduction of CD4CD25 regulatory T cells,”  
Environmental Health Perspectives, vol. 116, 2008, pp. 514–519. 

[38] Y. Ohshima, A.Yamada, S. Tokuriki, M. Yasutomi, N. Omata, and M. 
Mayumi, “Transmaternal exposure to bisphenol a modulates the 
development of oral tolerance” Pediatrics Research, vol. 62, 2007, pp. 
60–64. 

[39] T. Midoro-Horiuti, R. Tiwari, C.S. Watson, R.M. Goldblum, “Maternal 
bisphenol a exposure promotes the development of experimental asthma 
in mouse pups,” Environmental Health Perspectives, vol. 118, 2010, pp. 
273–277. 

[40] M. Goto, Y. Takano-Ishikawa, H. Ono, M.Yoshida, K. Yamaki, and H. 
Shinmoto, “Orally administered bisphenol A disturbed antigen specific 
immunoresponses in the naive condition” Bioscience, Biotechnology and 
Biochemistry, vol. 71, 2007, pp. 2136–2143. 

[41] K. Miyagawa, M. Narita, H. Akama, and T. Suzuki, “Memory 
impairment associated with a dysfunction of the hippocampal 
cholinergic system induced by prenatal and neonatal exposures to 
bisphenol-A,” Neuroscience Letters, vol. 418, 2007, pp. 236-241. 

[42] B.C. Ryan, and J.G. Vandenberg, “Developmental exposure to 
environmental estrogens alters anxiety and spatial memory in female 
mice,” Hormones and Behavior, vol. 50, 2006, pp. 85-93.  

[43] E.L. Cavalieri, and E.G. Rogan, “Is bisphenol A a weak carcinogen like 
the natural estrogens and diethylstilbestrol?,” IUBMB Life, vol. 62, 
2010, pp. 746–751. 

[44] A.M. Soto, and C. Sonnenschein, “Environmental causes of cancer: 
endocrine disruptors as carcinogens,” Nature Reviews Endocrinology, 
vol. 6, 2010, pp. 364–371. 

[45] L.N. Vandenberg, R. Hauser, M. Marcus, N. Olea, W.V. Welhons, 
“Human exposure to bisphenol A (BPA)” Reproductive Toxicology, vol. 
24, 2007, pp. 139-177.  

[46] R.A. Keri, S.-M. Ho, P. Hunt, K. Knudsen, A.M. Soto, and G. Prins, 
“An evaluation of evidence for the carcinogenic acivity of bisphenol A,” 
Reproductive Toxicology, vol. 24, 2007, pp. 240-252.  

[47] P.D. Darbre, and A.K. Charles, “Environmental oestrogens and breast 
cancer: evidence for combined involvement of dietary, household and 
cosmetic xenoestrogens,” Anticancer Research, vol. 30, 2010, pp. 815–
827. 

[48] N. Ben Jonathan, E.V. Hugo, T.D. Brandeburg, “Effects of Bisphenol A 
on adipokine release from human adipose tissue: Implications for the 



International Journal of Biological, Life and Agricultural Sciences

ISSN: 2415-6612

Vol:8, No:6, 2014

568

 

 

metabolic syndrom” Molecular and Cellular Endocrinology, vol. 304, 
2009, pp. 49-54.  

[49] P. Alonso-Magdalena, E. Vieira, S. Soriano, L. Menes, D. Burks, I. 
Quesada, and A. Nadal, “Bisphenol A exposure during pregnancy 
disrupts glucose homeostasis in mothers and adult male offspring,” 
Environmental Health Perspectives, 118, 2010, pp. 1243–1250. 

[50] ICIS,12 Oct 2008. “Chemical Profile: Bisphenol A,” ICIS Chemical 
Business. Retrieved on April 18, 2012, Available from: 
http://www.icis.com/Articles/ 2008/10/13/9162868/chemical-profile-
bisphenol-a.html. 

[51] National Institute of Health, “NTP-CERHR Monograph on the Potential 
Human Reproductive and Developmental Effects of Bisphenol-A. 
National Toxicology Program, US Department of Health and Human 
Services. Center for the Eval- uation of Risks to Human Reproduction 
(CERHR-NTP),” Washington D.C, 2008.  

[52] FDA, 2012. Bisphenol A (BPA): Use in Food Contact Application. . 
Retrieved on April 18, 2012, Available from: 
http://www.fda.gov/newsevents/publichealthfocus/ucm064437.htm 

[53] E.S. Williams, J. Panko, and D.J. Paustenbach, “The European Union’s 
REACH regulation: a review of its history and requirements,” Critical 
Reviews in Toxicology, vol. 39, 2008, pp. 553-575. 

[54] Plastics Europe, 2012. The Plastics Portal, Retrieved on April 15, 2012, 
Available from: http://www. plasticseurope.org/  

[55] European Union, 2008. European Union Risk Assessment Report e 
Bisphenol A. EINECS No: 201-245-8. Retrieved on April 15, 2012, 
Available from: http://esis.jrc.ec.europa.eu/doc/ existing-
chemicals/risk_assessment/ REPORT/bisphenolareport325.pdf. 

[56] EFSA, 2010. “Scientific Opinion on Bisphenol A: evaluation of a study 
investigating its neurodevelopment toxicity, review of recent scientific 
literature on its toxicity and advice on the Danish risk assesment of 
Bisphenol A,” EFSA J. 8, 1829.  

[57] H. Bottemiller, 2010. “France Bans BPA in Baby Bottles. Food Safety 
News” Retrieved on March 15, 2012, Available from: 
http://www.foodsafetynews. com/2010/05/france-bans-bpa-in-baby-
bottles. 

[58] British Broadcasting System, 2010. EU Bans Bisphenol A Chemical 
from Babies’ Bottles. Retrieved on April 15, 2012, Available from: 
http://www. bbc.co.uk/news/world-europe-11843820 

[59] Turkish Food Codex, 2011. Gıda Maddeleri ile Temasta Bulunan Plastic 
Madde ve Malzemeler Tebliğinde Değişiklik Yapılması Hakkında 
Tebliğ. (Tebliğ No: 2011/29), Ankara. 

[60] Y. K. Erdem and F. Acar, “Migration of bisphenol-A into the natural 
spring water packaged şn polycarbonate carboys,”International Journal 
of Applied Science and Technology, 2, 2012, pp. 152-156.  


