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Determination of 4,4'-Dihydroxybiphenyl Migrated from Polyphenylene Sulfone
Feeding-bottles by UPLC-MS/MS

BAI Ze-ging'**

(1. Xiamen Products Quality Supervision & Inspection Institute, Fujian Xiamen 361004, China; 2. National Testing Center
for Logistics Packing Products (Fujian), Fujian Xiamen 361004, China; 3. Xiamen Key Laboratory for Safety Evaluation
and Testing of Food Packaging Material, Fujian Xiamen 361004, China)

ABSTRACT: The work aims to develop an ultra-performance liquid chromatograph-tandem mass spectrometry
(UPLC-MS/MS) method for determination of 4,4’-dihydroxybiphenyl migrated from polyphenylene sulfone feed-
ing-bottles (PPSU) to provide test method basis of quality and safety of infant food packaging. The 50% (V/V) etha-
nol/water solution was chosen as food simulant to conduct the migration tests under testing conditions of (70 °C, 2 h),
and the analytes were separated on a C18 chromatographic column by gradient elution with a mobile phase consisting of
deionized water and methyl alcohol. The qualitative and quantitative testing of 4,4'-dihydroxybiphenyl were carried
out by multiple-reaction monitoring (MRM) collecting and scanning with electrospray ionization (ESI) source operating
in the negative ionization mode, and external standard method was used for quantitative detection. Under the optimized

conditions, there was a good linear relationship (with correlation coefficient R*>0.999 9) for the analyte in the concen-
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tration range of 5-200 ug/L. The limit of detection (LOD) and the limit of quantitation (LOQ) were 1.5 pg/L and 5 ug/L,

respectively. The matrix effects of the method were in the range of 95.8%-114%, and the recovery range was 95.2% to

105%, and the relative standard deviation (RSD) was 1.0%-1.7% (n=6). This method is suitable for rapid determination

of migration quantity of 4,4'-dihydroxybiphenyl in PPSU feeding-bottles, with the advantages of good accuracy and high

sensitivity.
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1.1 UEFHIXH

FEALES RO A SR IR TS (Y, SCIEX
Triple Quadtm 6500°, 3% [ SCIEX 7 Fl; Secura
225D-1CN HFRF, fEEFEZFIH/A A ; DKN612C
TERAE, HA Yamato 24 F]; Milli-Q B4k, 3£
BRI AN
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1) bRufEfE % ( 100 mg/L ), HERGFREL 4,458
bR 10 mg, A H B AR E S, JFE T 100 mL
PR, WU R 100 mg/L FbRIESH
W FE-20 °)CTFIRAE, AN 3AH .

2) bR )W . HERRFZHL 0.05. 0.1, 0.2, 0.5,
1. 2 mL Bhr Rl &7 T 10 mL &, I EE
25 RAT, PO T R B4 0.5, 1, 2. 5. 10,
20 mg/L AbRAE B

3) ARifE TR . 2 BIHERFSEL 0.10 mL FRifE
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H 25 R KRR PR i 20 B 55F o SRS s R
i Bt 11, KR A LR A W R T ERAR
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AT SR ZS SRR
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{6i%4E . ACQUITY UPLC®BEH C18 ( 1.7 pm,
2.1 mmx100 mm ), ¥4 35 °C, i shAH A A4k,
TLBAH B O R, SEATRERE VRN . VEBLRR Y WL 1,
JLE N 0.2 mL/min; #EFEARFTN 1 uL.
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Tab.1 Gradient elution program of UPLC

‘ B HU%
P B ][] /min - -
W A TiEhAH B
0 80 20
2 10 90
5.1 80 20
6 80 20

1.5 Bk

T S5 - FEESE B TR EST ) 22 R Wil MRM )
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W55 HL R h—4 500 V, ZAREE 115 eV, SAi RS
4 0.207 MPa, Z5{b<H 124 0.379 MPa,
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WESE (R 2) MR (K1), &e, RiE
PR B AR B AIG, S PEAT L (m/z) 184.1
HEREF, 156.1 f1120.6 HEMEE F.
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Tab.2 Parameters of mass spectrum of
4,4'-dihydroxybiphenyl

BB (m/2) A (m/z) nZEAY
184.9 184.1 -30
184.9 156.1 -37
184.9 120.6 —34
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Fig.1 Secondary mass spectrum of 4,4’-dihydroxybiphenyl
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Fig.2 Comparison of peak areas at different ion
source temperature
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asK (RFUEC0.01% ) VE RS, X R —FF
VIR bR WE S W IE AT R I A3 A, A9 2R U e 1A
(& 3a) A AME B (& 3b), B 3 A% v,
68 24 K A Ay 30t s A 1 SRS 45 5 AR X e, vk 2
K (ERF%80.01% ).

2.4 FHEHEETEE. RHREEETR

TEARRT S G 1 €83 BT S5 1 X 4,4 —HKOR =
By b o TARIR AT GE , LA 4,4 —IC0K I /9 Il it
WEE (x, pg/L) Rffideds, @ikigm (y) gk
b, e ilARE W I A 2 . 4,4~ 0K Z B AnifE i
TAERZAE 5~200 ng/L WML R KA, Ltkhft.
y=8.99x10*x+ 4.07x10*, ZMEAH R % R*>0.999 9,

SR bR S 568 2 5 1k i R, 430 LA 3 A5
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10 5745 M LU 7 A A 7K SF- A A H BIR e 2 T BR .
SCYGLE RN, 4,4 B TR ARG H PR A E R BR
Wk 1.5 pg/L 15 ug/L.

4.0+ —aslik
351 A ———HE (0.1%)
30l ——LTRE (5 mmol/L)
- | —o—&K (0.01% )
g 2.5+
gz.o L
15

2.5 30 35 20 45
A4 B Bt 1) /min
a ARFEHHRERE

1.6
14

12+
1.0F
S 08t
® 06t
04t
02h .
0

B (0.1% ) alizk 2% (5 mmolL) &K (0.01% )
Tt
b ANRIGE SR R AR E

P 3 i Sl AR R 5]
Fig.3 Diagram for effects of mobile phase
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Tab.3 Recoveries and RSDs of 4,4’-dihydroxybiphenyl

(n=6)
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(ng'ke™) (ngke ) es5/% f‘ﬁﬂiﬁ/
5 4.76 95.2 12
10 10.4 104 1.7
50 52.6 105 1.0
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A e T FUBOE Y (E, 455 WL 4b, AT 4b AT,
R 1 5 VBN A 00 0 A B v A R B T — A
SAEH . LLORE (RFUME50% ) S5k, 155
At 45 B SR LR ) FE B RN (ELAE 95.8%~114%
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Fig.4 Diagram for effects of substrate
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