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Bisphenol A , BPA

HO I | OH

IUPAC name : 4,4’-dihydroxy-2,2-diphenylpropane BPA is a key building

\ block of this epoxy resin/
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Bisphenol A , BPA \
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Bisphenol A, BPA-Use
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Bisphenol A , BPA- Histroy
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Epoxy resin
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o

PA use as a raw material for the manufacture

~

Polycarbonate 80%

Epoxy compounds 18%
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/ Bisphenol A , BPA
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Why is BPA Interested?
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BPA- unsafe
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BPA- unsafe
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Risk of Assessment

\_

Wy BPA luszaui luilasane ludiedianszilesseaas 11 (Wu
1 nszileslunng 10 nszileq

wu BPA luszauin luiasasns lumyuzussgerisdmsuman
HAZMISN WUSaeaz 33 (WU 1 Adeenslu 3 AIeeng)

@ Department of Sclence Service




Survey of BPA

\_
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|Is BPA safe or not ?
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|Is BPA safe or not ?
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/ Directive 2004/19/EC-amendment directive 2002/72/EC \
relating to plastic materials and articles intended to

come into contact with foodstuff

Additive used only in the manufacturing

of
Epoxy resins
2,2-Bis(4-hydroxyphenyl)propane

(BPA) SML(T) =0, 6 mg/kg

U 4
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Bisphenol-A free products
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Bisphenol A, Legal limit

» Japan- polycarbonate - 500 ppm
» migration test -2.5 ppm

» EU& Switzerland- SML of Bisphenol A = 0.6 ppm

(canned food)
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L71/8 Official Journal of the European Union 10.3.2004

COMMISSION DIRECTIVE 1004_." 19_." EC
of 1 March 2004

amending Directive 2002(72/EC relating to plastic materials and articles intended to come into
contact with foodstuffs

(Text with EEA relevance)

THE COMMISSION OF THE EUROPEAN COMMUNITIES, (6)  The current list of additives should become a positive

list in order to harmonise the use of these additives in

the Community. For additives which are already placed

Having regard to the Treaty establishing the European on the market in one or more of the Member States,
Community, sufficient time should be allowed for the submission of
) the data necessary for the Authority to carry out an
evaluation of their safety. Therefore, the deadline for the

Having regard to Comdl Directive S9/109/EEC of 21 submission of the data should be set as 31 December
December 1988 on the approximation of the laws of the AL
Member States relating to materials and articles intended to
come into contact with foodstuffs (*), and in particular Article
3 thereof,
(7y  If the data are in compliance with the Authority require-
ments, it should be possible to continue to use those
After consulting the European Food Safety Authority additives in accordance with national law until their
’ - evaluation is completed. If the data are not in compli-
ance with the Authority requirements or are submitted

N _/
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other starting substances, which may be used for the
manufacture of plastic materials and articles. On the
basis of new information, certain monomers provision-
ally admitted at national level as well as new monomers
should be included in the Community list of permitted
substances in that Directive.

(3)  Directive 2002(72/EC also contains an incomplete list of
additives which may be used in the manufacture of
plastic materials and articles. That list should be
amended so as to include other additives evaluated by
the European Food Safety Authority (the Authority).

{4y For certain substances, the restrictions already estab-
lished at Community level should be amended on the
basis of the new information available.

{(5)  The current list of additives is incomplete inasmuch as it
does not contain all substances currently accepted in one
or more Member States. Those additives continue to be
regulated by national laws pending a decision on inclu-
sion into the Community list.

(") OI'L 40, 11.2.1989, p. 38. Direcive as amended by Regulation (EC
No 1882/2003 of the European Parliament and of the Council (O]
284, 31.10.2003, p. 1),

(% O] L 220, 15.82002, p. 18, Directive as amended by Directive
2004/1/EC (O] L 7, 13.1.2004, p. 45),

(9)

(10)

(1)

account the time needed for the Authority to evaluate all
the applications supplied on time.

Some substances used to manufacture plastic materials
and articles intended to come into contact with food are
also added directly to foodstuffs. These substances
should not migrate from the materials or articles into
the foodstuffs in quantities that could exceed the limits
set in the relevant food legislation or in this Directive
whichever provides the lower restriction. In any case,
these substances should not migrate from the materials
or articles into the foodstuffs in quantities having a tech-
nological function in the final food. The users of mate-
rials and articles which may release these substances into
foodstuffs should be appropriately informed in order to
be able to comply with other relevant food legislation.

Member States should retain the right to lay down rules
concerning substances used as active components in
active food contact materials and articles untl Com-
munity provisions are adopted.

Directive 2002(72/EC should therefore be amended

accordingly.
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Reference No CAS No Name Restrictions and|or specifications
(1) (2) (3) (4)

‘11530 00999-61-1 | Acrylic acid, 2-hydroxypropyl ester QMA = 0,05 mg/6 dm? for the sum
of acrylic acid, 2-hydroxypropyl ester
and acrylic acid, 2-hydroxyisopropyl
ester and in compliance with the speci-
fications laid down in Annex V

13480 000080-05-7 | 2,2-Bis(4-hydroxyphenyl)propane SML(T) = 0,6 mg/kg (%)




Analytical workflow for instrument analysis

[Extraction] [ Clean up ] [ Derivertization ] [Detection]
ACN/Water

Mycosep C 18 TCL
MeOH/Water IAC LC-FL, UV
GPC LC-MS,MS
| GC-MS, MS
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Method of BPA

Equipment
HPLC
LC-MS-MS

GC-MS

\_
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Analysis Bisphenol A by using HPLC

\_

Sample preparation

Sample (new empty coated can)

a

Calculated internal volume

a

Filled half with acetonitrile

a

added internal standard mixture
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Analysis Bisphenol A by using HPLC

Sample preparation

Extract 24 hours at room temperature 40 /1hr

a

Stir

a

Remove solvent

\_
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HPLC conditions

HPLC: HPLC ThermoSpectrasystem

FD detection: 226 nm/296 nm

Column: Spherisorb ODS-2, 5 [lm, 250x4.6 mm
Flow rate: 1 ml/min

Eluent A: water

Eluent B: methenol

\_
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HPLC conditions

Gradient

\_

Time (min) | Eluent A (%) | Eluent B (%)
0 30 70
7 30 70
8 0 100
18 0 100
19 30 70
30 30 70
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Analysis Bisphenol A by using LC-MS

Instrumentation and chromatographic condition

Instrument: LC-MS/MS Quadrupole, Agilent Technologies
model 6410

Column: Zorbax Eclipse XDB-C18 , 4.6 mm x 50 mm 1.8
micron

Mobile phase: methanol (A) and Ammonium acetate solution (B)

Flow rate: 0.3 ml/min

\_ /
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Analysis Bisphenol A by using LC-MS

~

Gradient profile
0 min-40% B, 3 min-5% B, 8 min- 5% B, 8.20 min-40%B, 15 min-40% B
Time (min) | Methanol (%) | SmMAmmonium acetate solution (%)

0 60 40

3 95 5

8 95 5

8.2 60 40

15 60 40
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Qualitative Plot Window Report
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Analysis Bisphenol A by using LC-MS
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\ The calibration curve of BPA at concentration of 5-400 ng/ml /
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Analysis Bisphenol A by using GC-MS

\_

Sample preparation

Sample (new empty coated can)

a

Calculated internal volume

a

Filled half with acetonitrile

a

added internal standard mixture

a

@ i-._' Oepartment of Sclence Service




Analysis Bisphenol A by using GC-MS

Sample preparation

Extract 24 hours at room temperature 40 /1hr

a

Stir

a

Remove solvent

\_
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Method :GC-MS

Removal solvent

10 ml ACN + 2 droplets matrix oil

a

Evaporated by rotary evaporated

a

transfer residue with MTBE

a

evaporated by N, ( 10 folds)

k 1l
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Method :GC-MS

\_

Removal solvent

Transfer 1.5 CAN extract into autosampler

o

Added 1 drop matrix oil

a

evaporated by N, ( 3 folds)
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Method :GC-MS

Silylation Added 10 ul pyridine
Added mﬁul Silylation
heat 30 oc%o mins
Extract 24 hours%room temperature
o

evaporated by N,

\ Added 1 ml MTBE
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GC-MS conditions

\

GC condition

Column

Carrier gas
Inlet pressure

Oven temp. program

15 m x 0.25 mm i.d. 0.15 pm film thickness,
50 % cyanopropylmethyl/50 %
phenylmethyl polysiloxane; homemade
Helium

80 kPa (11.6 psi), constant pressure

70 °C (4 min) 15 °/min 220 °C 20 °/min 290
°C (5 min)

Ne

~/
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GC-MS conditions

GC condition
PTYV injector

Temp. program 60 C (0.2 min) 14.5 °/min 250 °C (12.8 min) 14.5

Inlet pressure

Backflush

°C/min 350 °C (5 min)
80 kPa
13.5 min (8 min)

\_

/
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GC-MS conditions

MS condition

Tune file: autotune
Acquistion mode: SIM
Solvent delay: 5 mins
Transfer line: 300 °C
Source Temp: 200 °C

\_
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GC-MS conditions
SIM table

Mass Compound Width Dwell time
211 OPP 1.0 20 ms
227 OPP 1.0 20 ms
242 OPP 1.0 20 ms
262 DPB 1.0 20 ms
344 BPF 1.0 20 ms
357 BPA 1.0 20 ms

\ 372 BPA 1.0 20 ms
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/HT: 7.00-

14.00
RT: 12.24

100 MA: 14637 366

o BPA4
(k] —
s (357)
E -
L ]
E 40—
s —
(k] —
o 20

1730 786 579 840 1029 11.29 11.43 1l 1230

100 13.55
L 80 RT: 12.24
g MA: 2447477
2 mnl
3 EPA
= ]
L 40 (372)
g ]
nk}
20

1 755 87457 sgs om 1135 11.42 1287 1338
RT. 1271

A1 EY935016

ML

H.T4E6
M=
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3780 M3
phe 2010 _0F
3

ML

2.91E6
E=
271.40-
a72.a0 M3
Pt 2010 _0F
3
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Data of BPA in can
Sample BPA (Mg/dm2) LOD ],l,g/dm2 LOQ
Round can (2 pieces) 4.7810.15
Square can (2 pieces) 7.89 1£2.02 0.05 0.1
Round tin (2 pieces) 3.88 12.97

\_
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/ LOD, Limit of Detection \

“The lowest concentration of analyte in a sample that can
be detected, but not necessarily quantitated under the

stated conditions of the test’.

LOD = 3 xsignal to noise ratio

\. /
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/ Qualitative Plot Window Report
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LOQ ,Limit of Quantify

~

\_

It 1s also known as Limit of Reporting

“The lowest concentration of an analyte that can be

determined with acceptable precision

(repeatability) and accuracy under the stated conditions of

the test.’

It 1s also known as Quantification Limit

/
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Test results Sample 1

Parameter
NMethod

Bisphenol A

L CCMET_LC-TOF(na)
Bisphenol F

| CCMETB04 (HPLC-FLD)
NOGE 3-6 Ring
LCCMETBO4 (HPLC-FLD)
Sum (a.ef)
LCCMETBO4 (HPLC-FLD)
Sum (b,c,d)

[ CCMETB04 (HPLC-FLD)

28593MA
Result Units

0.4 pg/dm?
not detectable pg/dm?
not detectable pg/dm?®

30 pg/dm®

<2 pg/dm?

Indic.
Value

100

1500

166

limit of quant.

LOD: 0.05
LOQ: 0.1

LOD: 1.5
LOQ: 2

Dietikon, 02 February 2010

SQTS - Swiss Quality Testing Services

e
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Y3110 BPA luviauaan

< Yy 9 [ Ay ~
YIAUAN 19187 1-2 1 UA1 BPA = 5.84-11.8 g/l

VIAUAN NN UA1 BPA = 0.55-5.42

\_
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Data of BPA in product
Sample BPA (LLg/l)
Soft drink 0.2
Litchi juice 0.74
Beer 0.5
Tomato juice 0.29
Apple juice 0.7

\_
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Data of BPA in product
Sample BPA (g/D)
Longan juice 0.43
Ranbutan in syrup 1.25
Oolong tea 12.4
Salty pickle 7.43
Rambutan Stuffed with Pineapple 2.7

\_
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/ Epoxy resin, BADGE \

(_Ha
I“ +
Ho [| Ot CIH,CHC=CH3
CHa
Bisphenol A * Epichlorohydrin

‘Hz
HaC C==HC==0 : =—CHy™=CH==(CH2
\/ : C
: Y

Hj
Bisphenol A diglycidyl ether (BADGE)

\_ /
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Epoxy resins 8173124910 BADGE
( bisphenol-A-diglycidyl ether)

Organosal Resin- 1% additive ¥#a BADGE #tag BFDGE 11

Y} d d' a d v d' VLY Y] |
MsganIzvite lRIname s aa i1l InsUA NS HIas N
Ysunalalasaansnunndiu il astiuazinaa1s BADGE.HCL
BADGE.2HCL BFDGE.HCL BFDGE.2HCL
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U =§ A o AaAan v Z Y
alngy Epoxy ﬂmamg’,mﬂgnimﬂuumaznsﬂ‘lﬂ
BADGE.HZO ,BADGE.ZHZO, BADGE.HCL.HZO, BFDGE.
H,O , BFDGE. 2H,0

1% additive U511 BADGE 1azBFDGE o 13]% 1 wames
w d' = "\ "\
amaduiensalalasaassngunulil
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8y WuEves BADGE

2

3

1

S0

o 0

BADGE
/+H'L‘.I wi':‘

SSegel

0
BADGE-HCI BADGE-H,0

wi(} /H{‘l
i

- ,\T,.\,Y\ -

OH OH
BADGE-HC-H,0

OH
BADGE ZHC! BADGE-2H,0

i

CH

OH

]

T

OH




4 h

BADGE

msduidewnavilaeasls

g.’/ Y dd' o AaAaAa ] v = A A |

msnsauveaannasnmilnsenlunuanazdnsitiaoodl uuanines
o AaAaAa v d :
BADGE ttaz BFDGE 2101 jn3eniu aaelsa (C1) lue1vinsnse HCI Failuos
d v d
Tunaanasnanenilueyus BADGE.HCI, BADGE.2HCI, BFDGE.HCI,
v ¢ T cqal Aa AaAan a U ci < Z
BFDGE.2HCI ayiustnantiannsanalfnsentslaslada ludanarsiuilini
S % lc; Y | _

naenflueyuslvaiiilsznoudlavy OH way HCI

m m

BADGE.HCI E.
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BADGE

~

v d
oYW HEUDI BADGE #1ay BFDGE 11n39a319AM 1150002154 1-chloro-2-

y 4 A 4 - -
rinldunazunNMEsslumMInalsaNzIS

Cl
HO :
1-chloro-z-propanol ™. Cl

\Chemical carcinogen

=2 g AT . o d Na X 24 =
propanol «iNnJu‘numaaﬂmmsméwuﬁmaq mﬂﬂmuuazﬂmﬂauagﬂumm‘m
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{zmﬂuﬂssu1ﬁm‘;aﬁquiﬁﬂ’Jm’mmsmﬂﬂm{lmﬁ
Epoxy derivatives U19918M3 I Iaaauiaa1ms

U

Regulation No. 1895/2005 Axatanu]¥aann 1 unsin 2549

BADGE
BADGE.H20 > 9 mg/kg 1150 9 mg/6 dm’

BADGE.2H20 lue1rsviseaTazaIgAINUD1IHIS (Food simulant)

\_
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’J%’J!ﬂﬁ‘l%ﬁ BADGE Az NWHD

HPLC

LC-MS-MS
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Analysis BADGE and derivatives by using HPLC

\

Condition
Column Spherisorb ODS2; Length 250; Inner diameter 3 mm,
Partical size:5 llm
Flow rate 0.8 ml/min
Temp 40°C
Detector Fluorescence-Detector
Mobile phase (A) water/ACN(80:20)
\g Mobile phase (B) ACN

e
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HPLC conditions

Gradient Time (min) | Eluent A (%) | Eluent B (%)
0 100 0
10 80 20
40 30 70
45 0 100
50 0 100
51 100 0
60 100 0

\_
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] Retention Time [
Hame BADGE> [
_ BPA A |
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E ] i -
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Time: 20,3417 hinotes - Amplitode: 19624 mb

—— FL2000/FL3000-296nm
flame
Retention Time

BADGE 31.500

!
_
F-
o0
=
=y
o
m

Chromatogram of BPA standard
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: | # M1 Substinces
™ Fl 275/3050m icednd s b 1l

353 BADGEH;O

) I341 BADGE

3 843 BADGE(n=1}H0
Cyclo-DIBADGE
BADGE(n=1)
97 BADGE(n=2)H.0
491 BADGEtBuPH'
403 BADGE(n=2)
775 BADGE(n=1}1BuPh
641 BADGE 2tBuPa

> 1000Da !4?? BADGE-H20 BUEtOH

403 BADGEEG™(+)
13 453 BADGEBuE(CH
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Contact us
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Address:
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Fax:

Website:

Biological Science Program
Department of Science Service
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