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[Abstract] Objective To synthesize gold nanoparticles (GNPs) and polyethylene glycol-coated GNPs
(PEG-GNPs )modified by sulfhydryl-polyethylene glycol (SH-PEG), chloroauric acid and different reductant
agent, such as trisodium citrate and sodium borohydride were used. Methods Chloroauric acid solution was
brought to a boil, and then different volume of trisodium citrate solution or sodium borchydride solution was
added to the boiling solution. Then the mixture was boiled for a further 30 minutes. Subsequently some SH-
PEG was mixed with the GNPs and stirred for 1 hour to fabricate the PEG-GNPs. The optical characteristic
and size of GNPs and PEG-GNPs were observed by UV-Vis spectrophotometer and transmission electron
microscopic respectively. Results 10, 25, and 45 nm GNPs were fabricated using 1% trisodium citrate,
while the 5 nm GNPs were synthesized using 0.11% sodium borohydride. Meanwhile, SH-PEG was added to
the GNPs and obtained the PEG-GNPs. Furthermore, when compared with the GNPs with different size, it can
be found that the surface plasmon resonance (SPR) of GNPs have shift to long wavelength region with
increasing particles size. The same phenomenon also can be found in the PEG-GNPs with different size.
Conclusions The size of GNPs can be modulated by controlling the ratio between chloroauric acid and
trisodium citrate or sodium borohydride. Meanwhile, the larger the size of GNPs is, the more significant of the
shifting to the long wavelength of SPR is.
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YR E T E o &K BB (gold nanoparticles,
GNPs) R FR 62 | L PR 2R b LA R AR 6T
WAEYHEYE, B ZHTAEYERSE. 0T
MR . JBAE RIS A RGATT LA R 25 L %
PR s, iF GNPs EABBRN RS R T4
¥ (surface plasmon resonance, SPR)MJ454, fHH
AATRESCB AR T MFT RGN, FEERN
J2, SPR & BR R-T AR fbma L, MimfE
GNPs ¥R, B, it s egikeghin
R FIEAR AT LUK SPR IRIH AT Y X BB =
ILLAMX I, AT A RN R AATT . [FAT,
2004 £, EEBEFKEZIT GNPs M1 5 3% BAE
A, 5E50ICREME, GNPs HHF KKK
H TR SO T B B SR A SRR A R B ST RE O, R,
GNPs B BAEN—FFH BB BEH G 85, &
Z, BHEIXFTF GNPs BT8R MRA, Hls& Rh
RIS 07 E BT SE B BN IR SRR M BB 22 A BT 5 Rl
TR,

A 1. GNPs Fyr R R AR WA B AE,. B
BA B GNPs B 7 & B Turkevich ZY7E 1951 4F
RiM, B GNPs EARIFMERELFEFLESR
e, HRAESLMEEAYHTF(BR., BEE
FIFENBATHRERENAR, MREXRE
LR R E A B R E R R R
¥ Fi -8 2 % (sulfhydryl-polyethylene glycol,
SH-PEG)HF B FHEMELE, @XM NEA M
GNPs R H 5245 A 714 PEG 5 GNPs 45k,
MR GNPs IR EH", ABI5EE SH-PEG
&4 GNPs RIR T, M T GNPs MR E L
Yok, HIRBET BRI H SH-PEGC BER
GNPs( 8l PEG-GNPs), X645t F it —25 m it
BEORIEFEE,

1 HRS5H%

1.1 &

&Mt . SN (a) . &R
= CabTa)iRFI B B2 & A HigEEHE
FR/ANE]; SH-PEG W B % [H Sigma-Aldrich 23 7]
1.2 U2

B F R F M B 3 E OHAUS A F]; 10~1000 pl
AW B 2 E Eppendorf AG A 8] BRI
BEM KA TRARAER; UV-1750 BVE5Ma] I

SHCEEETHIE B BEER (M B RA R ; HT7700
% 51 AL F B 7 8% (transmission electron microscopic,
TEM)W B B4~ H 3/ #]; SIM-F120A Hvkdlig 5
HA=HFBIERAF,

1.3 Hik

1.3.1 0.1%F 4 BRE B ECH

¥ 1 AEMERNRPRBAKER, 25K
BREBRZ I LARRS, BWREN 3K, BER
HBREREMY, BEEER 1L,

132 1% BR = SIE R ECH

MRFFRE 1 g iTEERR =40, F 131 W
BEREEAT] 100 ml BIAT,

133 0.11%B S LA B BCH)

FAREFREL 0.055 g BISALsH, A 1.3.1 390
BEEEAF| 50 ml BIAE],

1.3.4 10, 25. 45 nm GNPs 0% %

B3 A 50 ml BREEHE, 433IMA 5 ml &R
W, A 45 ml BAUKIT S TREE, MMEskE,
ZIEABIMABRE 1% 8RR = E ] 2.5,
0.65. 0.4 ml, FEHHE 30 min, WEZER, M4
BI%]48 10, 25. 45 nm ¥ GNPs, % GNPs i
B 4 CIRTE, LIEEA,

1.3.5 5 nm GNPs (54

B 5 ml EE&MBBIA 50 ml BEFERS, H
45 ml BBAUKA TR, MA 1.5 ml 1%89F75
BR=9IEW, EKEBHNBENTIA 1.5 ml ikif
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B LR Hl& ) 4 FARFE R T A9 GNPs £ 5L 10 ml
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FA 5 mg SH-PEG, i 1h, BIHIEARRIR ST
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1.3.7 R E

FA 4 A0 0T W43 Y6 X6 THIE 4 R R R R /Y
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HRFF-RAALE. TR, BERKEHE,
HERZEVYASE RIFWHAEESHA, R
EEA BIFEEE. RRE. 28EE, Eibik
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HEESYINIER, 418 PEG Bifi)E AR R T
KFREE T ARBENAYE, REEREEET
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