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Determination of Bisphenol A in Total Diet Study Samples by GC/MS

Hiroyuki MIYAKAWA', Yasuhiro SHIMAMURA", Keiko SUZUKI",
Akihiro IBE™ and Kazuo SAITO’

A method for the determination of bisphenol A (4,4-isopropylidene diphenol) in total diet study
samples by GC/MS was developed, and bisphenol A was determined in these samples. In case of low
protein samples, bisphenol A was extracted with acetonitrile from samples, and the extract was
defatted, then cleaned up on a GL-Pak PLS-2 cartridge and a Sep-Pak NH: cartridge. After that,
bisphenol A was derivatized with BSTFA and determined by GC/MS. In case of high protein samples,
bisphenol A was extracted with acetone, and the extract was defatted, concentrated, then water was
added and re-extracted with diethyl ether. The diethyl ether extract was cleaned up on a GL-Pak PLS-2
cartridge and afterwards handled as above. The detection limit was 1.0 ng/g. Each of the thirteen
groups of adult type and child type total diet study samples was analyzed by this method. As a result,
2.9 ng/g of bisphenol A was detected in the sugar and confectionery group of adult type samples, and 2.0
ng/g of bisphenol A was detected in same group of child type samples. Daily dietary intakes of bisphenol
A estimated by this results were lower than 0.1 percent of provisional tolerable daily intake proposed by

Scientific Committee on Food, EU.
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Table 1. The Contents List of Samples

No. Food group Examples
1 Rice/Processed rice Rice/Rice vermicelli
2 Cereal except rice Wheat flour/Bread
3 Sugar/Confectionery Sugar/Cookies/Jam
4  Fat/Oil Soybean oil/Mayonnaise
5  Pulse Soybean curd/Miso
6  Fruit Apple/Orange/Grape
7  Green, yellow vegetable Spinach/Carrot/Pumpkin
8  Other vegetable/Algae Japanese radish/Onion/Wakame
9  Beverage/Seasoning Beer/Soy-sauce/Green tea
10 Fish/Shellfish Mackerel/Octopus/Shrimp
11 Meat/Egg Beef/Pork/Hen's egg
12 Milk/Dairy product Cow milk/Yogurt
13 Other food Curry powder
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[Food group No.1,2,3,4,6,7,8,9,12]

Sample 10 g

BPA dis 100 ng

homogenize with acetonitrile
(50,40 mL)

centrifuge 3,000 rpm for 5 min

Supernate

defat with 50 mL of hexan

add 10 mL of 1-propanol

concentrate in vacuo

add 30 mL of water
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[Food group No.5,10,11]

[Food group No.13]

Sample 10 g Sample 5 g
BPA dis 100 ng BPA dis 50 ng
homogenize with acetone add 30 mL of acetonitrile and
(50,30 ,30 mL) 30 mL of hexan

centrifuge 3,000 rpm for 5 min

Supernate

add 10 mL of 1-propanol

concentrate in vacuo

add 50 mL of water

defat with 50 mL of hexan

extract with diethyl ether
(30 mL, X 3)

Diethyl ether layer

concentrate in vacuo

add 30 mL of water

transfer to GL-Pak PLS-2 cartridge*
wash with 10 mL of water
pass air for 10 minutes
elute with 4 mL of ethyl acetate
Ethyl acetate layer
evaporate to dryness
Residue
dissolve in 1 mL of ethyl acetate
add 10 mL of chloroform
transfer to Sep-Pak NH, cartridge * *
wash with 5 mL of chloroform
elute with 5 mL of acetone
Eluate
evaporate to dryness
Residue

add 200 ¢ L of BSTFA
stand for 1 hour at room temp.

GC/MS

melt in 60 °C water bath
shake for 5 min
centrifuge 3,000 rpm for 5 min

Acetonitrile layer

defat with 30 mL of hexan
add 5 mL of 1-propanol
concentrate in vacuo

add 30 mL of water

dissolve in 500 ¢ L of dichloromethane

add 100 u L of internal standard solution

*  conditioned with 5 mL of ethyl acetate, 5 mL of methanol and 5 mL of water
* % conditioned with 5 mL of acetone, 5 mL of methanol and 5 mL of chloroform

Fig. 1. Analytical Procedure for Bisphenol A (BPA) in Total Diet Study Samples
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Table 2. Recoveries of BPA and BPA d,¢ from Spiked Samples
Recovery” (meantSD %)
No Food group
BPA BPA di¢
1 Rice/Processed rice 82.2+ 1.7 8l.1£ 1.7
2 Cereal except rice 97.0+ 1.6 97.0+ 2.7
3 Sugar/Confectionery 81.4+ 2.3 88.5+ 2.9
4  Fat/Oil 70.5+ 5.4 69.6+ 6.4
5 Pulse 86.7+ 4.2 79.3+ 7.5
6 Fruit 87.9+ 0.9 82.1+ 3.2
7  Green, yellow vegetable 783+ 4.3 81.3+ 2.8
9 Beverage/Seasoning 88.0+ 3.8 89.7+ 2.4
10  Fish/Shellfish 69.9+13.6 66.8+11.3
11 Meat/Egg 752+ 7.2 69.8+ 5.0
12 Milk/Dairy product 927+ 1.3 88.6+ 5.4
13 Other food 74.0+ 8.3 75.4+ 2.1
a) 10 ng/g of BPA was spiked to each sample. Results of 3 trials.
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Fig. 2. SIM Chromatograms of Group No.7
(Green, Yellow Vegetable)
(a)control blank (b)spiked with 10 ng/g
of BPA and BPA dis
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13 26
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ng/g BPA
3

BPA

Fig. 3. SIM Chromatograms of Group No.10
(Fish, Shellfish)
(a)control blank (b)spiked with 10 ng/g
of BPA and BPA dis
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Table 3. Contents of BPA in Total Diet Study

Samples
Content of BPA(ng/g)
No. Food group Adult __ Child
1 Rice/Processed rice ND? ND
2 Cereal except rice ND ND
3 Sugar/Confectionery 2.9 2.0
4 Fat/Oil ND ND
5 Pulse ND ND
6 Fruit ND ND
7 Green, yellow vegetable ~ ND ND
8 Other vegetable/Algae ND ND
9 Beverage/Seasoning ND ND
10 Fish/Shellfish ND ND
11 Meat/Egg ND ND
12 Milk/Dairy product ND ND
13 Other food ND ND
a)ND: <1.0ng/g
3 BPA
0.9 ng/g BPA
74.10 ng/kgbw/day 38.03
ng/kgbw/day TDI 100 1
F & B
BPA GC/MS
GL-Pak PLS-2 Sep-Pak
NH: BSTFA
GC/MS

GL-Pak PLS-2
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