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Advances in surface enhanced Raman spectroscopy technology for rapid detection of
bisphenol A in food
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Abstract: Accurate and rapid detection of bisphenol A (BPA) in food plays an important role of reducing the hazard.
Surface-enhanced Raman spectroscopy (SERS) technology, a new type of rapid detection technology, is being widely used
in the detection of BPA in food. This article mainly reviews the mechanism of SERS, the application of SERS technology
in the detection of BPA, and the latest research of rapid detection of BPA with different SERS substrates. The review can

provide theoretical support for the detection of BPA in food and technological support for the safety supervision on food.

Key words: Surface-enhanced Raman spectroscopy ; rapid detection; bisphenol A

pqiT A(Bisphenol A,BPA) & —Fh B E 4L TR
BBz N T A R SRS R R SR Bk R i A5 A AL
xR (H BPA MELARE A, ik 22 PR b 2 i
B AN A 20 22 60 ALK, BPA Bt
FH T B2l LW K UORE 3k 45 B i AL B A A N
M3 2=, W50 IR Al B 4R R B8 BPA 0] L&
BT RSP EILEMFSE LB BPA Wl 5]k
3 B R ] B 2y L R R — ol il R B
WLy, BA —E i BUR ARG 1E, B =
512 Sl 4y B SR I A R S RE Y R A

BPA & FH B AG I J7 725 3 BEAT i ROBAR (35 7k
SURH 0 1% - 5 35 15 FH 125 A0 o 80 R €0 5 - 3 0B ik

%5 B H#3:2021-12-31

E4TH:-BEREAHETN RRREXBRAME " ESELTN

(2019YFC1605800) ; B R M BEEE R MK T H

(Kj2019044)

T Kk IR RS EARRLAL

E-mail:752427335@qq.com

BEEEMHE B MARASAIENT HARAFTOARREL
E-mail: yj711003@sina.com

>

fE&

«

S5O o3 BTk A% TR I R0 G A I T s o BT )
B vk 2 8 DL A 4S8 0 BT J7 1%, R JRE i (LT Ak B A
BT Fe , 0 AOAE (8905 1 T A X B 26 W) o kAT
AT A A Ak JAE RG I0 JCAS R X S i o A SRR T A A
JERG DN 7 1 S 3T AF i e R R 1 PR 3 B O ik LA
I R A e L AR A TR A RN, AR IR, i A B
Gy bR A D, (LA A RE R BT I A T T AT 1
R0 S0V I S 5 2 A A T VA A AR P A R
AT AR R, 1L 8 G 3% B AR A I 3 A S AR
FLOR A W, e G 3R T B R = O i R
(Surface enhanced Raman spectroscopy,SERS) P H e
B TCH A PR R RO R TR SRR 5 K
TG KR FR A S R O B, T N TR
4 A5 I R R O 4RI, TR R R K e I
A, FIH SERS HOR PE A £ 6 BPA A4
HZ ARG AR CF BN SERS [ LK R 2 LA K
SERS fE £ df F BPA K 7 i 04 B A A7 2505

1 SERSEIEANA
LS G iE RN S BN E Y %K C. V. RAMAN



S T 38 B 7 42 D' 1 S A 0 S P OOU AR BF R —— Y B, 4

—127—

£ 1928 4Ffff 5% PR (0,0 2 3o 37 B W AR A ot B & B
14, 24 BEBMAR B A AR 2D — 38 43 IR 60 3R kA
A5G ER AN X R B G BR 22 Sk R M
S EVRL S U . HAL S OGS E SRR 8, R
BRI T 02 6 IS N H . 1974 4F , FLEIISCHMANN
2t o UMD RS G PR A R T A TR R E A
TR, KLY AT LA SR 10° 4%, X R 5 2 R RS 4 )8
5 B BLGFk hy 2% T3 5 7 2 S N A K M 2
HE T RO Y N S T

FHOCAIFFE K SERS HY3EsR AL £ 24 t il b4

© Metal sphere
& Electron
¥ Hole

gﬁ*ﬂ%’](Electromagnetic enhancement mechanism,EM)
F4k 27 B 5 ML (Chemical enhancement mechanism,
CM) A 3L [a) A 0, R R DL 1, Horp W
4 v L 2 8 T I B R RS 4 Jm K T A A5
T 1A 32 O B K AR R AR IR AT H 3 i B A
T, DT 7 A 3 i 0 B = OGO o Ak R AL R 4
o T 0 ) 03 1 5 4 JE 9 oK bR 3R T e A v e
B, BRI ) o S A R BRI 2 (R] Y Ak 2 AR
FH DT 77 A= 18 i 0 B 2 S IO

(B)
Electrostatic
ligand

Polymer Aptamer

Peptide

Macrocycle
MOFs

P 1 SERS Y HL %3 1 SR AL (AR AL 27 3 s ALl (B )™

Figure 1

2 SERSEJEME

SERS AR 1Y 5C 8 B2 R & HL R 1l &5, PL =2 (5
5 TR 5 I YD AE G, FE R A R4 R B
ANTR], I SRR AN R] B A RS OB 5 4F — 2otk
M SERS $ A (e M AN BME . e S BR
o AR A N T 25 B2 SERS HE K B AR 2 L X
7 22 T £ () SERS 2% 2 % 5 ok S B I T
U, H 0 RS B 35— B0k 23 5 e S B N
A LI A E Ik . T AR R IR U N W)
TFHWF 95 4 A AL S 9 SERS JEJiE , % UL SERS 2E i 49
55 AN [R) T 25 1) BRUAURL 901 K b1 E A% 52 AL G0 KB RL A

r o Bl

Stz

K2 AR TSR 4 0 KR B0R. TEM [, (A)

The electromagnetic (A) and chemical (B) enhancement mechanism of SERS

DR LR

BAURE 4 Jm 98 KRR ILAT 4 AR AE) B
CLEEPIAS SN LB S Uk %) NN IS 2 N & 3
(RIS PSS A R A3 L S R i ooy
G ERL N R JURE B BT A R AR Sl RO R T AT A
2 A L B A A A5 A 2 0 SR R SR 4 R A R
I AN R AR RIS B 46z B 40 oK 0K , T ] 211
R 3V o BUBURL I 42 8 94 K BEORLHE IR A R FR
SE Dy REAT 2 SERS BIFFE P 8 ) 0 37 1 4
B, (F G0 50 0OR 585 T 4% -58 B 40 K b1 A 94 0K 2 %
(LSS

0,04

PKIR (B) AR TR (O AR E (D) (E)(F) KR L9 2.4.3.4 461

APRAE(G) (H) (D (DB L7350 1.5.2.7 3.9 (4.7 fY 4K B
Figure 2 Representative transmission electron microscopy images of Au nanoparticles of different shapes and sizes, (A) Nanospheres.
(B) Nanocubes. (C) Nanobranches. (D) (E) (F) Nanorods (aspect ratio 2.4, 3.4, 4.6). (G) (H) (I) (J) Nanobipyramids (aspect ratio 1.5, 2.7,
3.9,4.7)
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Figure 3 Representative scanning electron microscopic images of Ag nanoparticles of different shapes and sizes, (A) Nanospheres.

(B) Truncated Nanocubes. (C) Right bipryamids (D) 25 nm Nanocubes (E) 80 nm Nanocubes (F) Nanowires.
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Table 1~ Applications of SERS detection methods of BPA in food
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