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WE: BRI ERERAKZITRAEDNA S, —BEHERORARTEL, 5 —RSHERESLE L AR
MF LA MBRERKGFFELES, BLIRNEESBELEFRTACAARFEGARBET T/, FATHR
Fam, FEALEEER NS 0X107 " ~5.0X107" mol/L, &MAX ZH () K 0.981 8, Htbeginik R Tl
X B O RORMREE; BB LE; R e sk

hESES: 0657 XEARE: A XEHS: 1673 -9868(2017)09 - 0113 - 05

BN K URL (AgNPs) B A JURF 1Y Jmy 80 3% 10 55 25 F & L 38 (Localized Surface Plasmon Resonance,
LSPROMER * . R B AI7E W R e 22, IRl SR T A R XE. 177 S10. HL A B 47 1 1k 2 B e Aol
3@ B, JFH SiO, [ AgNPs .5 Tt 47 R DI Re (L& 10 . Bk, A WF 58 FIH AgNPs 38 21 LSPR
B SiO, Yl . 5 TBWm e E: S, H1 % 7T Ag@SiO, NPs 1 Jy 6 # 5 (Light Scattering, LS) #&
Bt JIf 45 & WM UL (Magnetite Particles, MP)ZEAMNEHE T 5 T4 80 RE 8, wIF T —F ke
TR A BT T 1. BV AR A % R I TR AR R BT O W BE DNA BRLEESY, — BUE i E Ag@Si()zNPsJ:, 5
— BB MPs b, SR R SR . Ag@SiO,NPs 5 MPs 2 8] A g8 i+ DNA ## % 4= # 5
254G TEHATRE /7 B )5 Ag@SIO, NPs AR SR /- BUAE VW P, IR, BV MR R B B0y LS {555 1Y
AW ATER, Ag@SiO,NPs 5 MPs 1 #y DNA #53f of i & A M AR, W85G, tLa /317 /% 5
B, Ag@SiO,NPs g4 5 MPs — R AR 435, LW LS {55k 55, i xHE i+ Ag@SiO, NPs
(LS {55 B9 M, 5230 T B A ARG

1 SCIGERS
1.1 X=5FniK 5

F-4500 Y64 Y6 YE BT (CHAS HAr A 6] 5 UV-3010 401 WA GG (H A H a2 7)) 5 S-4800
P T BB (SEM, HARH AR ; SZCL-# R RE S P28 (DL T TR B R A FD.

DNA,: 5-NH,-TTT TTT TTT TAC CTG GGG GAG TAT-3’, DNA,: 5-NH,-TTT TTT TTT
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TTG CGG AGG AAG GT-3’, DNA,: 5-NH,-TTT TTT TTT TCT TAC GGT GGG GCA ATT-3'( | 1§
EY TR ARARA R ;s BT (Adenosine) . &3 (Guanosine) . i 4 ( Thymidine) ( b # 2R} £ & &
ABRAFD ;s IEREMR LB (TEOS) . = & 3 % B fE bt (APTES) . R Ifil i F1 & 1 (BSA) (£ [H Sigma-
Aldrich A %)) ;5 pH=7. 4 ) Triss HCl 2 W E# (50 mmol/L) 5 SZ5 FH K ¥ o8 R 28Kk . B 1 I HLIR
7 25 Ky 43 A 4l
1.2 EWHE
1.2.1 Ag@SiO,NPs # 4] & 5 154

Ag@SiO,NPs iy il 4 . FREC 9 mg 0.6
AgNO; % T 50 mL kK, 7E I ZU5E 3 F .

Ag@SiO,NPs

WA mL %R R MR |

BEPE 1 h. ¥ 4 4F 9 AgNPs FAR 6 1 o2

L Hh 3R DG A AL A AgNPs 1y I i 16 2 0.0- | | | |

16 428 nm 4h (1) GEIHHOF B R4 300 400”nm500 070 H—

(60+3) nm (&l 1(a)). B—EF &M AgNPs
A 100 mL JE/K ZEEH, HEFEMA 2 mL
FK. AR PRI M P A 5 mL 10 mmol/L B TEOS, £§ W 24 h 4585, W #3 H 0k i i 47 F
462 nmAb (1. Ag@SiO, NPs ki 4228 (83+3) nm, FEFFHEEL R (11+3) nm(E 1(h). Bl—
SE B Ag@SiO, NPs 7S HE T B A 200 pL. APTES, J2 )i 30 minZs 8 5 ¥k £ £ & APTES. 5%
P T . Ag@SiO, NPs (&4« K [k T4 7~ Y EHE S 48T 5 mLKd, A 500 pL 25 %1
W, A RN L hIE, WA TrisHCLPE% 3 ¥k, ZJEMA 500 pL DNA,, 37 CHH K, 45K
Je =4 Tris-HCL ¥k 2% R E 89 DNA, . Z )5 BSA 76 37 CHE 30 min, 0] A 5 Y 56 76 P 47
M BJE ) Tris HCLVE 2 2R 1 BSA, A E 5 mL, T 4 CHLEE TR A7 % .
1.2.2 MPs #9#) & 5 1545

MPs (#1475 BRI 2.7 g FeCl, « 6H,0O 1 1. 8 g FeSO, « 7TH,O ¥ T 100 mL /K, 1£ 80 C/KE
Bt PE 15 min 5. A 2.8 g NaOH, ##2E i Fe, O, J5 4k 28 HE 30 min, B 58 405 ¥k 25 K R B9 0K,
PEYI IR ZBEE 45 % 100 mL. BU 4 mL MPs F 25 mL Jo/K Z B, $iE3E F %8 A 1 mL TEOS A
500 pl K, 4RZE RN 2 h G ¥R L Z R AR, B HUS . fERERE T A 250 pL APTES, JZ ¥ 30 min
Ja I TEK S REVE 2 2 40 ) APTES, fcJi ¥ MPs 1 # f 48 B AR F5 . 10 mg b 3R [k MPs 43 80T
4 mLAKH, SRIGMA 1.6 mL /K5 400 pL 25 % B IR AW, 30 min W 55, HKEEEZZ AW
B, FE W MPs I 400 pL B DNA, . EHE 4 mL, HEHG L 37 CHE LR ¥ XN MPs
HI Triss HCL W% %6 3 . 2 J5 H1 BSA 76 37 CHEE 30 min, A A S 7 69 18 B 0% M A7 45, B J5 ] Tris-HCI
ek 3K, A A 4 mL, 4 CHEfE. MM E 7, £ MPs &84fi DNA,.
1.2.3 SHikh ¥y

7 2 mL B KK A Tris-HCL 2% Wil . Ag@ SiO, NPs, BSA, MPs, NaCl ¥ ¥ L K A [] & # B
o AR R 500pL. WIRIEIR IR A RN 40 min 5 4> B, BT AR DR BT F L A =2
vl A5 450 T8 S B € 5 0 LIS S BT R RN R S B S B S Ol 5.0 nm.

Bl 1 AgNPs 5 Ag@SiO, NPs Y % 4 B & SEM
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2 #R5it®
2.1 Ag@SiO,NPs i 81 5 ¢ it &

WE 2 fin,. Ag@SiO,NPs BRI LS 55 (B 2 gk 1, 24 & doin A — a8 # B 1 iR A7 i
IRH 5 5 BB 7E Ag@SiO, NPs il MPs 1Y) DNA # A% & TR R E BL iR S5 I 2 &Y. Wil
ERT. Ag@SiO,NPs 5 MPs — R WIE W P70 B9, ISP Ry LS s B2 s (8 2 ek 2—4).

2.2 ELWEMGMRK
2.2.1 BSA REaythie

FE A I ok 72 b & B, Ag@SiO, NPs Fl MPs Z [ 47 75 — 5& 1Y 35 8¢ 5 PR W BfE. PRt s 38 2o i A 4 79
BSA B G AR FE R PR B, ROER R M LSES. WK 3 FiR, LR FAE, WAMA BSA WEMHT,
Bl Ag@SiO, NPs (1 LS 5 B W] W& T #E 70 8 5 BiE Wb Ag@SiO,NPs (1958 i, {H B H BSA 1Y il
A WA B e EIE W AgCSi()oNPs () LS 35 B % W 5 M Ag@ SiO, NPs By #2350, 1 24 BSA Ji 2
JEIRE] 0. 03 g/L B, SR T B Ag@SiO, NPs, Ui B L} BSA i &, [, A Ag@SiO, NPs Y i
55F 5 (113\g0>ﬂ£ﬁu/\mﬁlg BSA J5 1 R HUN 3B (Tisa) 2255 Ag@ SiO, NPs 1 BUSF (1 1sap0 ) AH
R HAE G R . B (Tisag — Tisag) /Tisaw » WA & T BSA XJ & R F20E PE 052 (&L 3 H i i A B . 5K
B fe 2 BRI BSA B9 TR E R 0. 02 g/L.
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Mgk 1~4(BEt, 10* mol/L): 0,0.1,1,3; Ag@SiO,NPs: 6.83X 14k 1~ 6 (BSA g/L): 0,0.005,0.008,0.01,0.02,0.03; Ag@

102 mol/L; MPs: 0.5 g/L; BSA: 0.02 g/L; NaCl: 0.3 mol/L;  SiO;NPs: 6.83X10 ' mol/L; MPs: 0.5 g/L; NaCl: 0.3 mol/L;
pH=7.4; Bf[a], 40 min. pH=7.4; Hf[a], 40 min.
2 WML BERLEBERAEHSLIEE El 3 BSA KR B3 Ag@SiO, NPs B &M

2.2.2 NaCl % & #5$£4

XF NaCl ik BE B 220 R B MU A IR AATERT, BEE NaCl R EEAIIE R, KRR A LS 5 B2 BE Z FEAR
UL Ag@SiO, NPs Fifi MPs 43 B (9 i B i1 £, IF7E NaCl 2R A F] 0. 3 mol/L B, LS 58 B FE AKX 2
R, B, L83 FE NaCl # B2 0. 3 mol/L.
2.2.3 R 9B &AL

TE 75 B¢ I (8] X6 S AR 28 19 52 Wil 1) 2 B0, >4 S 02 I ) 35 31 40 min B, (KR A HUN 58 B2 T A0 . Pt
SEHHEFE 40 min R FR By SN B ]
2.3 ERMEXE

FERACSRET . B TIRAREREYE. NE 4 TLE . FARRZF (B 4)) #1755, RRIFAST=
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A R LS A5 5 B, [RIRE 4 SR 0t 1 A R B A% E AR B9 DNA (8 4(b)) InF BRIV 1A 28 b A i 77
15+ LS A5 5 Wi WA AR AR AR, S5 561 5 4 7 A 5732 R A 00 i B AT 35 4 Y B 6 1

0.30
030}
0.25
0.25F
5 020 -
o & 0.20p
~ 015 <0150
4 23
< 010 = g10k
0.00 - - - 0.00
BRE e 5% DNA, DNA,
(@) )

Adenosine, Thymidine, Guanosine: 1. 0X10"* mol/L; DNA;, DNA;: 1. 0X10 ¢ mol/L; Adenosine: 1. 0X 10 * mol/L; Ag@SiO,NPs:
6.83X 10 mol/L; MPs: 0.5 g/L; BSA: 0.02 g/L; NaCl: 0.3 mol/L; pH=7. 4; Bf[d], 40 min.

4 FREMIE(A)FIRE DNA(B) T % f0 R 4 B2

3 WS H
TEMEAL 261+ Ag@SiO, NPs 16 475 nm 76 47 (69 1 5 0 B2 B W A5 (5 (AT o) 5 15 15 B9 & BE (o) e

5.0X10 *~8.0X10 “mol/L ZHAKIFMLM™ KR Al s=666.50+505. 18loge, £k K &
B or=0.981 8.

4 4 i

AWFFE A # L AgNPs H% L SO, Sy 5¢ B9 5 5 Q1R UKL, X R 98 K BORL AL 5E ik T AgNPs 5
e, Ao BMp s, R T AgNPs B & A B9 5 BUR 5 5. 18 & 8 Ag@ SiO, NPs 45 2 1 4 15
SERE, A5 MPs 5 T - BRI . BT T B Tk B R D IR H B0 B 7 3E. W L AgNPs, Ag@
SiO, NPs 15y R S8 £1 H A 54 (19 F205E 1R A0 5 T 3R 1m0 D RE AL i A A7 S AE Z B A 0 L 440 ol 5% 55 4t
AT B BTz B
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Preparation of Ag@SiO, Nanoparticles and
Detection of Adenosine by Light Scattering

LI Jing-yun', HAN Guo-bin', LIU Jian-ping®, LI Yuan-fang'

1. Education Ministry Key Laboratory on Luminescence and Real-Time Analysis/School of Chemistry and
Chemical Engineering , Southwest University , Chongqing 400715, China ;
2. Chongqing Forty-Eighth Middle School s Chongging 400700 , China

Abstract. Silver nanoparticles (AgNPs) have the property of strong localized surface plasmon resonance scat-
tering, but their stability and functionality are inferior. To solve these problems, silica-coated silver (Ag@
Si0,) nanoparticles were prepared by packing a SiO, layer on AgNPs. Then a new method was designed for a-
denosine detection by using Ag@ SiO, NPs with separation of magnetic particles (MPs). It was found that a
linear relationship (Al s=666.50+505. 18logc) was obtained between the value of Al,s and the concentra-
tion of adenosine in the range of 5. 0>X10 ' —8.0X10 ° mol/L with a correlation coefficient () of 0. 981 8.
Moreover, no obvious effects were detected of other nucleosides on the analysis of adenosine.

Key words: Ag@SiQ, nanoparticle; magnetite particle; light scattering; adenosine; aptamer
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