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

Hiroyuki MIYAKAWAP , Akihiro IBE", Setsuko TABATA", Yuki SADAMASU"
Akiko YASUT", Kazuo YASUDA" " and Kazuo SAITO"

A method for the determination of bisphenol A (4,4-isopropylidene diphenol) in canned drinks by HPLC with

an electrochemical detector (HPLC-ECD) was developed. Bisphenol A was extracted from samples using a GL-Pak

PLS-2 cartridge, and the extract was cleaned up with a Sep-Pak NH:z cartridge. Thereafter, bisphenol A was
determined by HPLC-ECD. The detection limit was 1.0 ng/g, 5.0 ng/g for coffee drinks, 2.0 ng/g for fruit drinks.
Fifty-four brands of commercial canned drinks were analyzed by this method. Bisphenol A was detected in 13

brands, and ranged from 1.2 to 6.0 ng/g. Simultaneously the inside coating material was distinguished by FT-IR.

When the inside coating of the can body was epoxy resin, and the drink was sterilized by high pressure and

temperature, the detection frequency of bisphenol A was high. During the storage of canned drinks at 4 and 65 O

for 28 days, differences in bisphenol A concentration were not observed between these two conditions.
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Sample 20 g
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 9 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
dissolve in 1 mL of methanol
HPLC

* conditioned with 5 mL of ethyl acetate,
5 mL of methanol and 5 mL of water
* % conditioned with 5 mL of methanol
and 5 mL of chloroform
Scheme 1. Analytical Procedure for Bisphenol A (BPA) in
Canned Drinks
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Fig. 1. Effect of Applied Potential on Electrolysis Current

Determining BPA
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Table 1. Recoveries of BPA from Spiked Samples

Recovery?
Sample
(meanx SDO O

Coffee 59.5+ 2.3
Black tea 100.7+ 4.3
Green tea 103.3+ 6.9
Fruit drink 80.0+ 2.5
Carbonated drink 105.1+ 94
Beer 93.3+ 2.3

a) 10 ng/g of BPA was spiked to each sample.
Results of 3 trials

(a) (c)
v
v
~ ~
, ® @
v
0 10 2‘0 3!0 (min)b 1’0 2|o 3‘0(min)

Fig. 2. HPLC Chromatograms of Coffee Drink and Black
Tea Drink

a . coffee drink control blank, b . coffee drink spiked with

10 ng/g of BPA, c : black tea drink control blank, d : black

tea drink spiked with 10 ng/g of BPA
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Table 2. Contents of BPA in Canned Coffee Drinks

Sample tvpe Can type Inside coating Content of
Lid Body Bottom BPA (ng/g)
Coffee A milk 3 piece PVC? PETY Epo? ND?
B milk 3 piece PVC PET Epo ND
C milk 3 piece pPVC PET Epo ND
D cream 3 piece PVC PET Epo ND
E cream 3 piece PVC PET Epo ND
F milk 3 piece Epo PET Epo ND
G milk 3 piece Epo PET Epo ND
H milk 2 piece Epo PET® ND
I milk 2 piece Epo PET® ND
] milk 3 piece Epo Epo Epo ND
K milk 3 piece Epo Epo Epo ND
L milk 3 piece Epo Epo Epo ND
M milk 3 piece Epo Epo Epo ND
N cream 3 piece Epo Epo Epo ND
a) PVC : poly (vinyl chloride) resin
b) PET : polyethylene terephthalate
¢) Epo : epoxy resin
d)ND : <5.0ng/g
e) including bottom
Table 3. Contents of BPA in Canned Black Tea Drinks
Sample type Can type Inside coating Content of
Lid Body Bottom BPA (ng/g)
Black tea A milk 3 piece Epo” PET” Epo ND?
B milk 3 piece Epo PET Epo ND
C milk 2 piece Epo PET? ND
D lemon 3 piece Epo Epo Epo 1.9
E milk 3 piece Epo Epo Epo 4.0
F black 2 piece Epo Epo? 4.8
G black 3 piece pvCY Epo Epo 3.5
H milk 3 piece PVC Epo Epo 6.0
I lemon 2 piece PVC Epo? ND

a) Epo : epoxy resin

)
b) PET : polyethylene terephthalate
)

¢)ND: <1.0ng/g
d) including bottom

e) PVC : poly (vinyl chloride) resin
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Table 4. Contents of BPA in Canned Tea Drinks

Inside coating Content of
Sample Can type - ;
Lid Body? BPA(ng/g)
Oolong tea A 2 piece Epo” PETY NDY
B 2 piece Epo Epo 4.5
C 2 piece Epo Epo 3.7
D 2 piece Epo Epo 3.6
E 2 pieve Epo Epo 1.2
Green tea A 2 piece Epo PET ND
B 2 piece Epo PET ND
D 2 piece Epo PET ND
E 2 piece Epo PET ND
F 2 piece Epo PET ND
G 2 piece Epo PET ND
H 2 piece Epo PET ND
I 2 Piece Epo Epo 2.7
a) including bottom
b) Epo : epoxy resin
¢) PET : polyethylene terephthalate
d)ND : <1.0 ng/g
Table 5. Contents of BPA in Canned Fruit Drinks and Sports Drinks
Inside coating Content of
sample Can type -
Lid Body Bottom BPA (ng/g)
Fruit drink A? 3 piece PVC” Epo* PVC 2.2
BY 2 piece PVC PET®* ND’
C 2 piece PVC Epo? ND’
D 2 piece PVC Epo” ND?
E 2 piece PVC Epo® ND’
F 2 piece PVC Epo? ND?
Sport drink A 2 piece PVC Epo” ND¥
B 2 piece PVC PET® ND¥
a) 100% pure fruit juice
b) PVC : poly (vinyl chloride) resin
)

¢) Epo : epoxy resin

d) PET : polyethylene terephthalate
e) including bottom
f)ND:<2.0ng/g
g)ND:<1.0ng/g
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Table 6. Contents of BPA in Canned Carbonataed Drinks

Inside coating Content of
Sample Can type - ;
Lid Body? BPA(ng/g)
Carbonated drink A 2 piece pvC” Epo NDY
B 2 piece PVC Epo ND
C 2 piece PVC Epo ND
D 2 piece pPVC Epo ND
E 2 piece PVC PET? ND
a) including bottom
b) PVC : poly (vinyl chloride) resin
c) Epo : epoxy resin
d)ND: <1.0 ng/g
e) PET : polyethylene terephthalate
Table 7. Contents of BPA in Canned Beers
Inside coating Content of
Sample Can type - X
Lid Body BPA(ng/g)
Beer A 2 piece Epo” Epo NDY
B 2 piece Epo Epo ND
C 2 piece pvCY Epo 13
D 2 piece PVC Epo ND
E 2 piece PVC Epo 1.7
a) including bottom
b) Epo : epoxy resin
¢)ND:<1.0ng/g
d) PVC : poly (vinyl chloride) resin
Table 8. Influence of Temperature During Storage Period on Contents of BPA

sample Inside coating Content of BPA (ng/g)

0 Typel Lid Body Bottom 40" 650"
Coffee Epo? Epo Epo NDY ND
(cream)

Black tea PVC? Epo Epo 3.6 2.7
(milk)

a) Results of 3 trials
b)
)

¢) epoxy resin

The storage period was 28 days.

d)ND:<5.0 ng/g

e) poly (vinyl chloride) resin

000000000000 0BPAOODDOOOOOD
00000000 D0O000000n

0000000000 00000D000000D0000
000000000000000000BPAODOOOD
0000000000 0000000000D000000
O0OD0DOOOPETOOOODOOOOODODOOOBPADD
00000000000000000000000000
0000000000000 000000000000n
100000 00000000000000000BPAO
000000000000

oooooo®000 00000000001 mLO
00200 ng0 000000000100 ngdBPAOOOOO

ooobmooboooooooooooooboooooo
BPAOODODOOODOODOODOUODOODOUODOOODOOO
gbooboooooooboobobob
gobobobooooooBPADDDO OOO0ODOOOOO
gbooboooooobobobobooooooooon
gOoOOoOoOoOooooeboesDboboUboUobooboo
gboboooooooboboboboooooooboon
O00O0BPADODOODDOODOOODOODOOODOOO
O00U000oO0ooes0028000000000O0OBPAO
gooooooo

Table SODOOODOODODOODOGOOOOOOOOBPA
go0oOoOoOoOoOoOoOoCoOoCOboOoOObOOOoo28nUOO



72 Ann. Rep. Tokyo Metr. Res. Lab. P.H., 52, 2001

0000600000000 U0D0DO0BPADODODOODO
gbobobooooooogo.

goooad

O0000O0O0OBPAOHPLC-ECDODOOOOOOOO
goddddoooood

OO0OGL-Pak PLS20000000000OOOCOO
O0Sep-Pak NHeO OO OOOOODOOOOOOOOOO
OOHPLC-ECDOOOOOOU0OOOOOODOOOOOO
O0000000000005.0ng/g00O00O0O2.0
ng/¢g000000001.0ng/g0000O0O

dodooooODbOOooooooMooooooooao
001300001.206.0ng/g0BPAODOOOOOOOO
gdddddoooooooooooooooooboono
O0000000BPAOOOOOODOOOODOOOO
O0O00DOPETOOODOOODOODOOOOOODOOON
000000000 oDooOoooOolouooooono
oo uooobbobbo
O0O00O0OBPAODODOOOOOOOOOOOODOODO

goobooddodddddddddooooooooo
d0000o0oooooooooogooesoOze0Onoon
000000oo0ooO0oBPAOODOODOOOOOODOODOO

J0000OBPAOOODOOODOOOOOOODOODO
000000000000 00000O00000BPAD
doddddooooooooooooooobooboon
og

000000D0oOoooooooo79000D0OO
000000000000

ooooo

O O Nagel, S.C., von Saal, F.S., Thayer, K. A., et al. :
Environ. Health Perspect., 105, 70-76, 1997.

O Ovon Saal, F. S., Cooke, P. S., Buchanan, D. L., et al. :
Toxicology and Industrial Health, 14, 239-260, 1998.

0O O Brotons, J. A., Olea-Serrano, M. F., Villalobos, M., ¢t al.
. Environ. Health Perspect., 103, 608-612, 1995.

O O Biles, J. E., McNeal, T. P., Begly, T. H. : J. Agric. Food
Chem., 45, 4697-4700, 1997.

000000000000 00D000000O0O40,158-1650
1999.

000000 00oooooooooooogooaon4s,
579-587, 1999.

000000000000 ooDUoooDooooooo4oo
325-333, 1999.

0000000000000 oUooDoDoOoooOood42d
71-78, 2001.

000000 o00ooooooooooooogooaon4s,
437-443, 2001.

100 Mountfort, K. A., Kelly, J., Jickells, S. M., et al. : Food
Additives and Contaminants, 14, 737-740, 1997.

1100000000000 000000d0ooooooon
51, 160-165, 2000.

120000000000000066,418-423, 1993.

1B3000000000000511,27-34, 1993.

“ooOoOOoODODOO0oODO0O0OooooooooDoOood42,
13-17, 2001.





