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GO HAuCl, 28 C 15 min.
SERS 1.2.2 SERS Au@ MGITC@ Au
1.0 mL 9 000 r/
(1) min 15 min 1.0 mL
; ( MGITC)
(2) 9 000 r/min 15 min
1.0 mL 1.0 mL 0.2 mol/L
CTAC 1.0 mol/L
SERS 4. 86 mmol /L HAuCl, 28 C 15 min.
1.2.3 SERS 3
SERS 1.0 mL SERS 1.0 mL
. 0.5 mol/L HCI 30% NaCl 3% H,0,
DTTC
1.2.4 DTTC
Lipoid E 80
(5 mg/ml) DT-
1 TC ( 2 x10 °mol/L) 37 C
1.1 2
~ ~ h
; ( MGITC) .
: ( DTTC) . 30 min 250 nm
( CTAC) . :
( CTAB)  Sigma-Aldrich ( 1.2.5 SERS
) ; Lipoid E80 Li— 1.0 mL SERS 3 000 r/min 10
poid GmbH min 1.0 mL DTTC 12 h
(18.2 MQ *cm™). CTAC
(S —4800) Hitachi .
: DXR Thermo Fisher SMMC 7721
; (LSPO4 — 1A) 24
1.2 SERS 2.4 6h
1.2.1 .
15 mL 0.2 mol/L 2
( CTAC) 4.5 mL 515 L SERS
4. 86 mmol /L HAuCl, 450 pL 0.1 mol/L 1
NaBH, 30 C 2 min 1 h.
4.5 mL 5 mL
0.2 mol/LL CTAC 515 pL 4.86 mmol/L HAuCl, 75
L 0. 04 mol/L 25 pL .
28 C 2 d. 1.0 SERS
mol /L. 4.86 mmol/L
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Fig.3 Raman spectra of Au @ MGITC @ Au internalized

SERS probes with different volume Au’* growth solu —
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nese Academy of Sciences Yantai 264003 China)

Abstract: An internalized SERS probe is designed and synthesized for the study of release behavior of drug encap—
sulated in lipid bilayers. In this SERS probe Raman reporter molecule is entrapped inside the metal shell so that
the Raman signal is not affected by the external environment and keeps stable. Moreover the probe has a high sen—
sitivity due to the additional signal enhancement effect of the outer shell. Then SERS probe labeled liposome is pre—
pared by coating lipid bilayer on the surface of the internalized SERS probe and using DTTC as a model drug. By
monitoring the ratio variation of the Raman intensity of DTTC and the SERS probe the release behavior of DTTC
inside the lipid bilayer in cells should be reflected. The proposed ratiometric method can eliminate effectively the

effect of error from the Raman measurement and provide a new way for the in vivo drug release investigation.

Key words: Surfacefnhanced Raman Scattering( SERS) ; internalization SERS probe; liposome; drug release
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Synthesis Antifungal Activity of Novel Inulin Derivatives
with Halogeno Benzene

CHEN Yuan' GAO Li' GUO Zhan-yong’

(1. Institute of Ocean Yantai University Yantai 264003 China; 2. Yantai Institute of Coastal Zone Research Chinese Academy of
Sciences Yantai 264003 China)

Abstract: Using chemical modification we graft antifungal groups ( halogeno benzene and pyridine) onto inulin.
The structure of target products is identified by infrared spectrometry and 'H-NMR. Their antifungal activities a—
gainst three kinds of phytopathogens are estimated in vitro respectively. The inhibitory property of all the obtained
inulin derivatives exhibites a remarkable improvement over raw material. Of all the synthesized inulin derivatives
compound 4CIPhPyAIL reveals the strongest antifungal ability with inhibitory indices of 61% 49% and 46% a-
cainst Colletotrichum lagenarium ( Pass) Ell. et halst Fusarium oxysporum ( schl. ) F. sp. niveum ( F. oxysporum)
and Phomopsis asparagi ( Sacc.) Bubak at 1.0 mg/mL respectively. These data demonstrate that chemical modifi—
cation is a powerful way to improve biological activity of inulin. Furthermore these experiments have provided a

new idea for expioit of high-value inulin products.

Key words: inulin derivatives; halogeno benzene; synthesis; structure identification; antigungal activity
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