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Determination of Bisphenol A in Canned Tea Drinks by HPLC with an Electrochemical Detector

HIROYUKI MIYAKAWA®, AKTHIRO IBE®, SETSUKO TABATA®,
HIDEKI OZAWA®, YUKI SADAMASU® and KAZUO YASUDA

A method for determining bisphenol A (4,4'-isopropylidene diphenol) in canned tea drinks using HPLC

with an electrochemical detector was developed. Bisphenol A was extracted from samples using diethyl ether,

and the extract was cleaned up with a Sep-Pak NH, cartridge. Thereafter, bisphenol A was determined by

HPLC. The detection limit was 1.0 ng/g. Twenty-four brands of commercial canned tea drinks were analyzed

using this method. Bisphenol A was detected from 9 brands, and ranged from 1.0 to 82.5 ng/g. As the inside

coating material was distinguished by FT-IR, the detection frequency of bisphenol A was high when the

inside coating of the can body was a kind of epoxy resin. On the other hand, bisphenol A was not detected

when the inside coating of the can body was polyethylene terephthalate.

KeywordsO 00O 00000 bisphenol A, 0000000 electrochemical detector, 0 00O OO canned tea
drinks, 100000 epoxy resin, 1000000 poly (vinyl chloride) resin, 000000000

0O 0 O polyethylene terephthalate (PET)
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Scheme 1. Analytical Procedure for Bisphenol A in Canned
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Table 1. Recoveries of Bisphenol A from Spiked Samples

Sample Added level Recovery™
(ng/g) (mean+ SD%)

Green tea 5 71.8t 4.8
50 76.6x 7.7

Oolong tea 5 70.5+ 10.9
50 85.0+ 6.8

Black tea 5 701+ 4.7
50 64.2+ 6.2

"“Results of 3 replicates
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Fig.2. HPLC Chromatograms of (a)Standard Bisphenol
A; (b)Black Tea Sample Containing 5.8ng/g of
Bisphenol A
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Table 2. Contents of Bisphenol A in Canned Green Tea Drinks

Sample Supplied Can type Inside coating Content of Number of
type Lid Body Ends BPA(g/g) samples
A hot 3 piece pPVCH* Epo”" Epo 37.7 1
B hot 3 piece Epo PET"" Epo ND"" 1
C hot 2 piece Epo Epo 2.5 1
D hot 2 piece Epo PET ND 1
D’ cold 2 piece Epo PET ND 1
E hot 2 piece Epo PET ND 1
08 cold 2 piece Epo PET ND 1
F hot 2 plece Epo PET ND 1
G hot 2 piece Epo PET ND 1
H hot 2 piece Epo PET ND 1
I hot 2 plece Epo PET ND 1

0 O PVCO a kind of poly (vinyl chloride) resin
0 O Epol a kind of epoxy resin

0 O PETO polyethylene terephthalate

00 NDO <1.0ng/g
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Table 3. Contents of Bisphenol A in Canned Oolong Tea Drinks

Sample Supplied Can type Inside coating Content of Number of
type Lid Body BPA(ng/g) samples
] hot 2 plece Epo™* Epo 1.2+ 0.0°" 3
T cold 2 piece Epo Epo 1.1+ 0.0°" 3
K hot 2 piece Epo Epo 2.4+ 0.8"°" 3
K cold 2 plece Epo Epo 2.0+ 0.7°° 3
L hot 2 plece Epo Epo 2.2 1
M cold 2 piece Epo Epo 3.1 1
N cold 2 piece Epo Epo 2.6 1

0 O Epol a kind of epoxy resin
0 0 Meant SD
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Table 4. Contents of Bisphenol A in Canned Black Tea Drinks

Sample Type Supplied Can type Inside coating Content of  Number of
type Lid Body Ends BPA(ng/g) samples
0 lemon hot 3 piece pvCe® Epo”" Epo ND"" 1
P-1 straight hot 3 piece PVC Epo Epo 51.20 82.5 2
P-2 straight hot 3 piece Epo Epo Epo 3.5+ 1.9 3
P-2’ straight cold 3 piece Epo Epo Epo 3.6+ 2.4~ 4
Q straight cold 3 piece Epo Epo Epo 1.0 1
R straight cold 3 piece Epo Epo Epo ND 1
S lemon hot 2 piece PVC Epo ND 1
T apple hot 2 piece PVC PET"" ND 1

0 O PVCO a kind of poly (vinyl chloride) resin
0 O Epod a kind of epoxy resin

0 O PETO polyethylene terephthalate

0 0ONDO <1.0ng/g

0 O Meant SD
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Table 5. Contents of Bisphenol A in Canned Healthy Tea Drinks

Sample Supplied Can type Inside coating Content of Number of
type Lid Body BPA(ng/g) samples
0] hot 2 piece Epo™" PET"" ND"" 1
U cold 2 piece Epo PET ND 1
\% hot 2 piece Epo PET ND 1
Vv’ cold 2 piece Epo PET ND 1
W hot 2 piece Epo PET ND 1
X hot 2 piece Epo PET ND 1

0 O Epod a kind of epoxy resin
0 O PETO polyethylene terephthalate
0 0ONDO<1.0ng/g
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