% TR Bast HTH
- 130 - PACKAGING ENGINEERING 2024 4 4 A

BT REIG R 2 ST AN E B XK E W 5
44-BRE BT E

NS, ZE, BREM, RH, AEE, REZE, &E, #Hi
(M T M BRI I . )™ T 22 XU 30 75 M 5 U e
b M T MR B AR o N T NQI- B % &R F QI 0, M 511447)

WE. Be X T Ag 4 k& F ( Ag nanoparticles, AgNPs ) %9 & @3¢ 3% 32 % >t 3% ( Surface enhanced Raman
spectroscopy, SERS) # K, @& R EREARMH T 44-FRK B 2e) sk, Hik 58 GB
31604.1—2015. GB 5009.156—2016, % XKLL Y 44" B % Z 0o i 4547 A BATHFR, 453673
6 AL R 2 022 um JEEEJE S, 5 AgNPs 4, AR E#4T SERS MK, KA &k 4a &% % (High
performance liquid chromatography, HPLC ) #4734E, £ R Fr#l &9 AgNPs 5 A 354 . TILHEF, 4
X 4,4'-FR R B 64 ARSI R B E T A 1 mg/L, ERBREEE 1~50 mg/L A, 1278 cm™' 4k #9k3%
Bh 4A4-BR DB R LB RATRI R X A, X AAA 0990 4. AR EF AR T 4,4 -BK=
B g DR A 88.6%~92.8%, #AxTMmE K 4.02%~6.50%, H5 HPLC F &R AR—%, &# #ZF
A Mk A, BREREFRE, TARREMMAZR S P 44X B n R R AL
KR A@RE A, 44K RARBE; REXEARM; 282

hE S TS2064 XEEREM: A XEHS: 1001-3563(2024)07-0130-07

DOI: 10.19554/j.cnki.1001-3563.2024.07.017

Determination of 4,4'-Dihydroxybiphenyl Migration from Polyphenylene Sulfone
Milk Bottles by Surface-enhanced Raman Spectroscopy

HU Junpeng, XI Xiaoxiang, CHEN Ronggjiao, LIANG Ming, XIAN Yanping’,
WU Yuluan, HOU Xiangchang, DAl Hang

(a. Guangzhou City Research Center of Risk Dynamic Detection and Early Warning for Food Safety, b. Guangzhou City
Key Laboratory of Detection Technology for Food Safety, c. Collaborative Innovation Center for NQI-Quality Safety of
Guangzhou, Guangzhou Quality Supervision and Testing Institute, Guangzhou 511447, China)

ABSTRACT: The work aims to establish a method for the rapid determination of 4,4'-Dihydroxybiphenyl migration from
polyphenylene sulfone milk bottles by surface-enhanced Raman spectroscopy (SERS) method based on Ag nanoparticles
(AgNPs). The migration behavior of 4,4'-dihydroxybiphenyl in polyphenylene sulfone milk bottles was studied through
GB 31604.1-2015 and GB 5009.156-2016 and the obtained solution was filtered by a 0.22 pm filter membrane, and mixed
with AgNPs to perform SERS test. Then, the results were validated by high performance liquid chromatography (HPLC).
The AgNPs prepared in this study showed uniform distribution of stable points and good reproducibility, and the lowest
detectable concentration of 4,4’-dihydroxybiphenyl could reach 1 mg/L. The intensity of the characteristic peak (1 278 cm™")
of 4,4'-dihydroxybiphenyl showed a good linear relationship with the mass concentration of 4,4-biphenyldiol in the range
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of 1-50 mg/L, and the correlation coefficient was 0.990 4. The recovery of 4,4'-dihydroxybiphenyl in milk bottles was
88.6%-92.8% with the relative deviations of 4.02%-6.50%, which was in good agreement with the HPLC. This method is

rapid, accurate and user-friendly, and provides a technical reference for the determination of 4,4’-dihydroxybiphenyl in

food contact materials and products.

KEY WORDS: surface-enhanced Raman spectroscopy; 4,4’-dihydroxybiphenyl; Ag nanoparticles; polyphenylene sulfone

milk bottles; migration
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Fig.1 Ultraviolet and visible absorption spectra (a) and SEM image (b) of AgNPs
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Fig.5 SERS spectra of 4,4'-dihydroxybiphenyl with
different concentrations adsorbed on AgNPs
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HR2 XA 25 5 = A e, 5 HPLC #H L, R SERS
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Tab.1 Recoveries and precision results in each food simulants (n=6)
4,4'- B2
ALY 1 mg/L 5 mg/L 10 mg/L
B % RSD fH/% Il /% RSD {H/% [l /% RSD {H/%
K 90.2 6.50 89.6 5.92 90.2 4.32
LRV (4% ) 88.6 6.06 89.2 5.78 91.6 5.69
LW (10% ) 88.9 5.48 90.6 4.69 92.6 4.86
CWHEW (20% ) 89.4 5.62 91.2 5.26 91.2 4.19
LMW (50% ) 91.2 5.86 90.8 5.39 92.5 4.13
LMW (95% ) 90.8 5.75 91.6 5.85 92.8 4.02
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Tab.2 Comparison between SERS and HPLC method for

the determination of 4,4'-dihydroxybiphenyl migration
from PPSU milk bottles
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Fig.7 SERS intensity at 1 278 cm™ of
4,4'-dihydroxybiphenyl (10 mg/L) and
analogs (40 mg/L)
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