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Concentration of bisphenol A and nonylphenol by solid-phase
extraction and direct analysis by LC/MS
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Concentration by solid phase extraction (SPE) and LC/MS direct analysis methods has
been established for bisphenol A (BSA) and nonylphenol (NP) as endocrine disruptors
(ED) samples. In 1) concentration by SPE, used for reverse-phase cartridge, on average
for 5-times analysis of the % recovery with % the RSD is higher than 80% and less than
17%, respectively. 2) Of the three ionization methods (EI, APCI and ESI) for LC/MS
detection, ESI is considered because of better ionization concerning sensitivity. The
limit of detection (LOD) according to a method based on the standard deviation (SD) of
the measurement is 0.07 ng ml™! (BSA) and 0.73 ng m1™! (NP), respectively, from this
LC/MS method with ESI detection. Considering the result from a blank test, the detec-
tion limit of this method was chosen to be 0.1 ng ml™! (BSA) and 7.0 ng ml™! for a real-
sample analysis. This method also provides good reproducibility (% RSD < 3.2) and lin-
earity (r* >0.99) from each LOD mentioned above to the 1000 ng ml™ range.
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Prepare sample, adjust to pH 3.0
) HPO, |

Conditioning / Equilibration

3 ml solvent*/3 ml methanol/3 ml water

S s =

Load

up to 500 ml sample

Wash

3 ml 5% methanol in water

Elute

6 ml solvent*
Evaporate, Reconstitute in Acetonitrile|
1ml

UV detect HPLC

Fig. 1 Flow sheet of sample preparation on Oasis
HLB 6 cc/200 mg cartridge

Solvent: 10% methanol in tert—butylmethyl ether;
pH 3.0 adjusted by HsPO,.
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Fig. 212 BSA R UF NP ZN2H 0.24 B UF1.20 (NP)
ng ml™ R, BMERORFERO UVERIBICE 570
R AERRLI. RBREICBWT, BSADE—7
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Table 1 Analytical conditions for HPLC and MS

Analysis for sample concentration

HPLC .
Column Symmetry Shield RP18, 4.6 X 150 mm
Mobile phase A: 15 mM sodium phosphate buffer (pH 3.0)
E B: acetonitrile
Gradient 60% A initial, linear gradient to 100% B in 20 min
Flow rate 1.0 ml/min
Detection UV 225 nm
Injection 75 wl

Analysis for non-concentration with MS

HPLC
Column Symmetry C8, 3.5 um, 2.1 X 50 mm
Mobile phase A: water
B: acetonitrile
Gradient 60% A initial, linear gradient to 75% B in 5 min
Flow rate 0.3 ml/min
Injection 20 ul
MS detection
Ionization Electrospray (ESI), Negative.
Mode Selected ion mode (SIM) 227 amu for BSA, 219 amu for NP as pseude moleculer ion (M —H)~
Voltage Capillary 3.0 V, Sample cone 39 V
BB BE & RO R R IAUK R L ) B TE2& 5
Wb, R L IR UV RIS X 5 HPLC T
MR LR Z Table 212F & D72, BINEROEYIZX
BSA T95~101%, NP T 78~83% Td -7, FRiEE
BSA HEPE TR RLIE BSA, NP JEIC > 090 & BEF AR
NP Med R L7z, REEIC CHlbiR S L7 OB O AR B
EPCHEREN TV B HEICERL 7-BETRE (LOD)
RIRMERT OB ICRE LT, £nZFh 0.1 (BSA)
3.2 LC/MS EICk 2EEMMA
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on-spixec sample AV LY BEREEEERE S AL KE LTLLS
1 : | FAFy M) 25253857, KEFmTDH API
0 10 : 20 LWET A EWEIZE > T 10~1000 BREL B, £

Time/min

Fig. 2 UV chromatogram of concentrated bis-phe-
nol A and nonylphenol mixture

BSA 0.24/NP 1.20 ng ml” ', 75 pl injection
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BUBGFFAF =7 RUEEY -7 OBINTY,
BSA K U" NP 3£, 10 ppb L NWV'T §/NH 3 & 7o 7.
L7245 T, ppb LRVIIBIT S %N - EEBICITKRAE
LA+ 1t (APCD) RUZLZ b RATVL—A
b (ESD B ERHEEZ, MRCXZMEHFEITo 72,

NI | -El ectronic Library Service



The Japan Society for Analytical Chemistry

574 BUNSEKI

KAGAKU Vol. 48 = (1999)

Table 2 Results for sample concentraion of bis-phenol A and nonylphenol mixture

Spiked levels Level 1 Level 2 Level 3 Level 4
Compound
Bis-phenol A 101 (17) 97.1 (2.9) 95.4 (1.0) 97.4 (1.2)
Nonylphenol n.a.* 82.9 (6.0) 80.0 (3.1) 78.0 (4.2)
Results are given as % recovery with % RSD in parenthesis.
Spiked level (ng ml ') . Level 1 Level 2 Level 3 Level 4
Bis-phenol A 0.24 0.80 3.20 20.00
Nonylphenol 1.20%* 4.00 16.00 78.00
* Level 1 for nonylphenol, blank value greater than 50% of spiked level.
100 oo ‘
S/N=856.84 S/N=67.13
. EST & ESI
>
| 100
100
APCI
S/N=90.27 ¢
b eddes APCI
S/N=14.85

] 150 2.00  2.50

0 1.00 1.50 2.00 2.50 . .
Time/min

Time/min
Fig. 3 ESI/APCI mass chromatogram of bis-phe-
nol A

Monitor ion: (M—H) = 227 amu; Mode: nega-
tive, SIM; Sample: 100 ng ml™', 20 ul X 3 injection

Fig. 3 U412 BSARU'NP 0.1 ngml ' OE A+ ¥ E
— FIZLBESI & APCIORARAZ7 B M S5 A%RL
7z. A4+ MbBEICE A7 ux b oA ELES
%, BSA, NP #E|c¥—r ik (Ff/HE) CkEEE
Pol2bDD, 0O S/NiF 4P E, ESIEDIE) A8
B CTHhosz. DLORERIY, KSHCBITFH A4+ >
BEEEA + V= FESIEFRETH - 7.
3:2:2 mBEXFvESU-RUI-EEOKE

ESLECBWTREREF v ¥ 5 ) — OEMMICELE %

Fig. 4 ESI/APCI mass chromatogram of nonylphe-
" nol

Monitor ion: (M—H) = 219 amu; Mode: nega-
tive, SIM; Sample: 100 ng ml™}, 20 pl X 3 injection
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Fig. 5 Effect of cone voltage for ESI mass spec-
trum of bis-phenol A

Mode: negative, scan; Sample: 1 pugml™’
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Fig. 6 Effect of cone voltage for ESI mass spec-
trum of nonylphenol

Mode: negative, scan; Sample: 1 pgml™'
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Fig. 7 Overlayed mass chromatogram of bis-phe-
nol A ‘

Monitor ion: SIM, (M—H) = 227 amu; Sample:
0.5 ng ml ™', 20 pl X 5 injection
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LRPEEATE RS h AR b B, EHLERER
8270100k, EMEMBIIT R AL, 225
PoOKMEE THCERTHILERFHL. 5K, SO
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Fig. 8 Overlayed mass chromatogram of nonylphe—
nol

Monitor ion: SIM, (M—H) = 219 amu; Sample:
5.0 ng ml ', 20 ul X 5 injection
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Fig. 9 Overlayed mass chromatogram of hot water
blank and extracts of polycarbonate bottle

SIM, (M—H) = 227 amu , 20 pl injection
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BESVEY GHREBENGBEEWE) O—ETHAEA T/ —VA BSA) R/ = )VvT =) —
vV (NP) [22WT, 1) BRI X 28ME, 2) LO/MSEICL2ERE GRER) S4TICOWTRE
L7zfE%, 1) SR Y — MY v V& vz EANRHIC X 2BMWEICB YT, 0.24~20ngml ' (BSA)
B 4.0~100ngmi ' (NP) O#iFT, %& 5 EHOBEELOCHNEERZ (% RSD) OFHIE, Th
Fh80% Pk, 17% LT CTholz. 2) LC/MSEIZ X BEESHIIBNT, 4 vfEike LTE]L
APCI RUNESI D 3R B L7z 2 A, MNREZZET S L ESIEFRETH o7z, 2OA4+ 1L
Z V72 LO/MS IS X 2B RA, BHEEROERHIZOWTRE LoRR, AFEICK 2R
Fi3Z=@d B o0 REZEZE L TBSART NP ZNEN 0.1 KU 7.0 ng ml” ' Tho 7z, FEEE,
0.5ngml ' (BSA) KU 5ngml ' (NP) 1285 5 MR L OWARIED % RSD T 2.64 KU 3.16, &
E#PFIZ0.1ngml " (BSA) KU 1ngml™' (NP) #*5 1000 ng ml™* F TOREHIZB VT ¥ >0.99
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