394 5 Hr ot Vol. 39, No. 5
2012 48 5 H CHINESE JOURNAL OF LASERS May. 2012

B BURE g i VAR JRe i R Bl i, 175 4 i B i
Di 2 U % 0 i

AFR A8 K A KRz # %

CEHER 2R ROC L SO M AR [ K H R 5090 %, LIl 200072)

FEE 0 AR B E BEAT 2 O SR AR R Ol a  d , I 1 3 SE R 2 O T LA 4 9 oK UKL Sy R TS Y % T Y
SR 2 WU (SERS) SV 1% #E A7 % L, 45 3 22 B 4 9 KL 48 D 1 M 5 i 0] 4 BRIV B W 3 s e B AR L 7EAR
25 IBL 2 G T v R BEAS U 9 5 B 7E SERS Sk v 45 LRI, 33 U5 T i v Hh i 0 5T 5 4 4 R UKL =2 ] 11 A 2
W B AR LA S (75 S R L BB A S8 0 SERS S35 ok S et 1ML 15 mh 4 B 2R 1 BT B 28 B S VAR DA B H At
YIS FEERR AR B . L A Bl R4 (5 B AT LS B A P A5 Al A R 2 20 AR A O R e B AR Ak M i Y
SERS S 1A S 5055 1912 Wi R 7 S Al — R oA 2R B

KB RO M 5 4 A0K UKL ; 2% 111G Ry WU O RS B AR

hESEE TN249 XEkARIRAD A doi: 10.3788/CJL201239.0504004

Surface Enhanced Raman Scattering Spectrum Analysis of Nude
Mouse Serum with Au Nanoparticles Active Substrate

Liu Shupeng Zhu Hongfei Chen Na Chen Zhenyi Hu Ling

(Key Laboratory of Specialty Fiber Optics and Optical Access Networks ,
Shanghai University, Shanghai 200072, China)

Abstract Raman spectrum and surface enhanced Raman scattering (SERS) spectrum of the nude mouse serum are
measured using laser Raman confocal micro-spectrometry. The results show that the Au nanoparticles active substrate
can enhance the Raman spectra dramatically. A lot of information which conventional Raman spectroscopy fails to
detect emerges. This is due to the chemical adsorption and interactions between the gold nanoparticles and the
substances in serum. The information is important for the analysis of the most components and structures of the
serum proteins. With SERS spectrum, even micro-sample can also reflect the molecular structure information of the
serum proteins, lipids, carbohydrates, ribonucleic acid and other components. Information of the serum components
can reflect physiological and pathological metabolism changes of the cells and tissues in the body. So SERS spectrum
of the serum would provide an effective means for the diagnosis and therapy of diseases.
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Fig. 1 TEM images of Au nanoparticles. (a) Size of Au nanoparticles is about 42 nm;

(b) size of Au nanoparticles is about 55 nm
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Fig. 2 SERS Raman spectrum and the normal
Raman spectrum of the mouse serum
F 1 BBz 861 1 SERS Stk iy w] A8 &
Table 1 Nude mouse serum Raman spectrum

and assignments

Raman
Band assignment
peak /em™!
505 D-mannose
672 Amide [V : O=C—N deformation
807 Aspartate
863 Tyrosine, collagen, proline
894 In plane COC symmetric deformation
Symmetric ring breathing
995

mode of phenylalanine
1027 C—H in plane bending mode of phenylalanine
C—C stretching mode of lipids/protein

1129
C—N stretch/glucose
1211 Ring vibration, L-tryptophan, phenylalanine
Amide [l : C—N stretching mode of proteins,
1281 indicating mainly o-helix of conformation
1364 Lipids
1515 —C=C— carotenoid, adenine
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