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Introduction:
Worldwide production of BPA is over six billion pounds per year.* BPA is used in the production of

polycarbonates for hard plastics in common household items such as baby bottles, food products, toys, medical
devices and epoxy resins for can liners.* There is evidence that food may be the main source of human exposure,*
however, dust,® paper money,* soil,> and thermal paper® can be contaminated with BPA thus perhaps being potential
sources for exposure.

BPA has been measured in blood, ” urine, > ®saliva, ° and breast milk™®; urine is typically the matrix of
choice to characterize BPA exposure in humans.*® The 2003/2004 cycle of the U.S. National Health and Nutrition
Examination Survey (NHANES) reported BPA in urine in most Americans. (http://www.cdc.gov/nchs/nhanes.htm).
This is especially of concern because of associations with adverse health effects of BPA found in animal models
(e.g. endocrine disruption)™ and some epidemiological studies (e.g. reproductive and developmental effects)

In an earlier BPA in US food study, we measured BPA in canned, fresh, and frozen foods purchased from
supermarkets in Dallas, Texas.*® Here we report data that expands from our first study by adding a larger assortment
of foods that came from supermarkets in Dallas, TX. The objective of our study was to estimate the general U.S.
adult population exposures to BPA in food by combining the first round of data collection with data obtained in this
current round and compare our forward-intake estimates with NHANES urinary BPA measurements. We also
compare our food data and intake estimates with other published studies to look for similarities and differences
among published research of BPA in foodstuffs.

Materials and Methods:

In the latest sampling, we purchased 116 individual food samples (fresh, frozen, and canned foods) from
Dallas supermarkets in August, 2010. We included this new data with 88 of 105 analyses from our first study to
have a combined set of 204 samples to be used in our analyses of dietary exposures.

An isotope dilution procedure was used for measurement of BPA in food. QC/QA measures included a five
point calibration curve, re-calibration within each sequence of analysis (with a minimum of one blank in each batch
of up to 10 samples), and duplicate analyses of >50 % of positive samples. Duplicate results matched in >90 % of
cases. When duplicates did not match, a third analysis was performed. Reported concentration measurements are the
arithmetic mean values of the matched results.

A “forward” approach estimating BPA food intake combines information on concentrations with amount of
food ingested daily to arrive at an estimated daily intake from food. These were compared with intakes determined
using a reverse dosimetry, or “backward” approach which relied on measurement of urine BPA and then back-
calculates the intake that would be necessary to have resulted in this measurement.

Results and Conclusion:

Our most recent sampling of foodstuffs found 31 out of 116 samples (27%) were positive for BPA. When
comparing canned vs non-canned food items, 26 of 37 canned samples (70%) were positive for BPA in contrast to
only 5 of 79 non-canned foods (6%) with detected amounts of BPA. The lowest concentration was measured in a
fresh peach (0.24 ng/g ww) while canned green beans had the highest measured concentration (149.0 ng/g ww).
Canned vegetables had the highest mean concentration of the food categories (32.5 ng/g ww) followed by canned
meat (1.5 ng/g ww), then canned fruit and fish (< 1 ng/g ww). There were five positive non-canned foods containing
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detectable levels included vegetable juice, two samples of fresh green beans, one sample of frozen mixed vegetables,
and a fresh peach. Canned cut green beans had highest levels, (149 ng/g ww) followed by canned corn (121 ng/g
ww) and canned mixed vegetables (81 ng/g ww). These values are slightly higher but consistent with results of our
previous studies where cut green beans showed the highest level of BPA.™ The combined data from both studies had
204 samples, 92 samples of frozen and fresh foods and 112 samples of canned foods. BPA was detected in 73% of
canned foods and only in 7% of fresh and frozen foods. A comparison of data from our combined data set with
other data from around the world is shown in Table 1.

Calculated adult food ingestion showed that canned food contributed 98% of total daily average intake;
specifically, 12.4 of the daily total average intake 0f12.6 ng/kg-day came from canned foods. Canned vegetables
accounted for 11.9 ng/kg-day and canned meat 0.4 ng/kg-day. These intake values are lower than those estimated
from NHANES urine measurements, which ranged from 30 to 70 ng/kg-day. This range considered different
NHANES cycles, ages, and other factors, but were all median values for the different permutations. There may be
several explanations for the discrepancy between our forward based estimate intake and the NHANES urinary BPA
“reverse dosimetry” approach. One reason may be that our food data is not representative of US food BPA
concentrations. Differences in analytical methodologies used by laboratories that measure BPA could also explain
the differences in measurements. Another reason may be that our survey did not include canned carbonated and non-
carbonated, alcoholic and nonalcoholic beverages which were measured in other surveys such as in the European
Food Safety Authority BPA exposure assessment?. This European assessment also provided intake estimates for
non-food pathways, which we didn’t consider, including thermal paper (shopping receipts, credit card receipts, etc.)
at 18 ng/kg-day, cosmetics at 1.2 ng/kg-day, indoor air at 0.7 ng/kg-day, and dust (mostly ingestion) at 0.1 ng/kg-
day.?

This study suggests that further research is needed to understand the extent of exposure to BPA by dietary
and non-dietary pathways and to better characterize U.S. BPA exposure from foods and other sources.

Table 1. Comparison of canned food concentrations of BPA found in this assessment with
others®

(This study and other studies, by category (all means calculated assuming ND = 0 except the
EFSA data; n = total number of samples in data set)

Data from this study Data from other
Food Category studies Location and Specific Foods
% Pos (n) Mean % Pos (n) Mean
ng/g ww ng/g ww
100 (6) 23 Canadian®®, beans, beets, peas, tomatoes
82 (73) 22 Europe? ; unspecified
65 (17) 12 New Zealand™®, tomatoes, corn, beetroot, peas
Vegetables 92 (39) 20 96 (25) 88 USAT green beans, corn, tomatoes, peas, misc. Veg
9 (wax beans, spinach, stir fry, oyster mushrooms,
92 (12) 31 USA* green beans, carrots, tomatoes, tomato paste,
mushrooms, kidney beans, potatoes, olives
100 (10) 37 Belgium™; carrots, corn, tomatoes, bamboo,
mushrooms, olives; 2 veg soups included
50 (4) 1 Canadian®, cherries, pineapple
79 (14) 12 Europe?; unspecified
Fruit 22 (9) 0.3 0 (16) ND New Zealand™, apricots, peaches, pineapple, fruit
salad
57 (14) 5 USAD, fruit cocktail, pineapple, sliced peaches
100 (3) 3 USA?* mandarin orange, pear, pineapple
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100 (4) 12 Belgium®'; fruit mix, peaches, pears, applesauce
100 (1) 10 Canadian®®, luncheon meats
62 (16) 64 Europe?; unspecified
33 (6) 21 New Zealand'®, meat unspecified
82 (38) 2 15 i
Meat 100 (17) 58 USA®, pork & beans, chili
100 (5) 3 USA? chicken (breast, sausages), ham
100 (2) 26 Belgium™’; chicken soup, sausages, ravioli which
may have been partially meat not included
100 (1) 106 Canadian®®, unspecified
66 (67) 33 Europe?; unspecified
50 (8) 23 New Zealand®®, salmon, tuna
. 58 (12) 1 -
Fish 100 (6) 12 USA™, tuna, albacore, mackerel
88 (8) 7 USA? sardines, clams, tuna, unspecified
100 (4) 75 Belgium®’; 2 tuna samples same brand at 169 and
126 ng/g, salmon and anchovy low at 3.6 and 0.9
100 (1) 15 Canadian®®; evaporated milk
Dairy 0(8) ND
100 (3) 20 Europe?; unspecified
50 (4) 0.2 Canadian’®; vegetable, apple, citrus
Fruit/VVegetable 100 (6) 0.6 0(2) ND USA* orange, grape
Juice 100 (4) 3 Belgium®’; apple, orange, vegetable, tropical juice
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