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Abstract: Oleic acid-modified Fe;O, nanoparticles was prepared and dopamine hydrochloride was chosen to
amino-modify these nanoparticles. The Fe;0, nanoparticles have good water-dispersible, and were characterized by
X-ray diffraction (XRD), transmission electron microscopy (TEM), Fourier transformed infrared (FTIR)
spectroscopy, vibrating sample magnetometer and ultravioletvisible spectroscopy (UV-Vis) spectra. Then, amino-
modified adenosine triphosphate (ATP) aptamer was grafted onto Fe;O, nanoparticles, and the amount of ATP was
detected with luciferase chemiluminescence method. Meanwhile, the amount of ATP of lactic acid bacteria in
commercially yogurt was tested, which had high sensitivity and good reproducibility. The results showed that
these functionalized-Fe;0, nanoparticles could act as good dispersion, easy separation carrier, which indicated
uniform particle size, good stability, strong magnetism and excellent binding ability with ATP aptamer. The

development of Fe;0, nanoparticles largely expanded its application in the field of analysis.

Keywords: Fe;O,; nanoparticles; aptamer; ATP; chemiluminescence detection

ks A1 .2016-08-31, Wois ik B 1.2016-11-21,

R H R B 5 4 (No.81102289, 51102131, 31660491) FIVL P4 445 H 4A B 2% £ 4x (No.20132BAB205106, 20142BAB216033)
BRI A

SEGIER N, E-mail :afr3755875@126.com



52 W JUE AT ATP 3T AR B FeyO, 9H KRBT 1 1 75 Ko ik 2 & S il A I 1 FH 341
0 2 = KL T th T EA R | & WA 2 B LA

Mo R A 2 R AR b AR R e S
G, 30 ARG I G SGAE AT LA i B i HEAR R
B A ) 50 A5 o R R A RO AR
HMROCIR R R DS Rl 98 A 2% 1 A i) )
TEE A PREE A PRAS DU 45 J7 T A R4 79 1 H i
POl A AR O R Y IR AR R
(systematic of ligands by exponential
enrichment , SELEX) 3R 15 1) 55 42 17 W2 5% | fig LA i 1)
PEMI S BARSS, &A 20~80 A EED, JTAF A
SELEX A % JE HUH S 38 (R F AT 2 | i HIVE
FELZE W4 R, AN ACRT T i/ A A R 2 1
JHtor B i A RIS /NS> B A 3 AT ] T
o B U2 20 T IS0 M o R S AR [ T
REPEDN AR T G i REATRE Bk 8 KBB4 S
Yy 1018 R] AR S AR PR A PR S v U H AR
SBT3 el TP REAE AR T Y Fes0, AN

evolution

FeCl,'6H,0

177733

C,,H,,COOH
FeCl,4H,0 ———>

+
FeCl,H,0

Z N
- g 5
lln’-LLL‘ B
JJ\‘\‘..\\

Qe
II:-.,_ és J\!\M

S “s_..-nl
; g9
SR

gy

) U
o )_/_/_/_/_\_/\/\/\ AAAANH, = 5 NH,
- Oleic acid

O

vV NH, = ATP aptamer o =

AR AR R A AR Y AR

AR SCE ek AL TOVE L, & TR B i
Fes0, QKA T 2R TSR R £ 0 Jie ok B3 1 i 47 2
Tkt | BRAFKIENE Fes0, AKKE T SR LUK %
F AR g BB I ATP 158 7404 £ 81 & 31k 1Y)
Fe; 04 WAL+ [, I3 i 5 BE IS (guanine , G) il ik 5
7% R R R R R B B A A R 7R AR Ak 2R
e SE AL Fe,0, A0KKL T 15 R A
FeyO, WKL FVE 8K | Jeds 6 ATP &4, FmA
ANFEHEE R ATP, R DGR BEHEAT ATP M b2 &
JekE | 25 HRFRIIZ TR T HF ATP 0 A,
[FIEE o PR W3 b & A KA I ZLRR A, B AR Y
A 107 mol 1Y ATPP 1 4 22 T i 8 W2 4 vh FL R
BRI B AT 3K 2.65%10% AN LL B BOEE B il Fe,0, 90
Kok N T T B R h FLIR T ATP k24 & ok
K, LABLIUE [ ) Fes0, 48 KR 9 32 B A H K
DR, L8R B R 1 s,

Luciferase
-

Mg %% 2

oy
T

(dopamine)

“.. = Chemical luminescence (CL)

Bl 1 ATP & AR R Fey0, 90 KK F 11 il £ I b K s 2 B

Fig.1 Preparation and chemiluminescence schematic presentation of ATP aptamer grafted Fe;O,nanoparticles
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Fig.2 XRD patterns of the Fe;O4nanoparticles
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Table 1 ATP chemiluminescence determination of lactic acid bacteria in different volumes of yogurt

Volume of yoghourt / pL CL Intensity / a.u. Mean RSD
100 49 259 49 477 50 221 49 652.33 1.0%

300 149 011 150 547 151 010 150 189.33 0.7%

600 300 346 312 547 301 671 304 854.67 2.2%
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