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Gold Nanoparticles Colorimetric Detection Based on
Aptamer for 17 -estradiol in Milk and Eggs

WANG Xin SUN Hanying
(School of Medical Instrument and Food Engineering, University of Shanghai for Science and Technology ,
Shanghai 200093, China)

Abstract; As a typical estrogen, 17B-estradiol can easily affect human health through accumulation in
animal food. Therefore, the establishment of a simple and sensitive technique for rapid analysis of
17B-estradiol is of great practical significance. On the basis of the gold nanoparticles colorimetric
analysis, a gold nanoparticles colorimetric detection method for 17@-estradiol based on aptamer was
designed, using the 17B-estradiol aptamer as the sensing probe. The test conditions were also optimized,
and the feasibility of this method for the detection of 17B-estradiol in milk and eggs was analyzed. Under
the optimized conditions, the A /A, of water system showed a good linear correlation with the
concentration of 17 -estradiol (R*=0.915) with a linear range from 0. 25 nmol/L to 0. 60 nmol/L, and
the detection limit was 0.233 nmol/L. The proposed method also illustrated an excellent specificity to
17B-estradiol, when the ratio of gold nanoparticles to aptamer was 1: 11 000 which were incubated at
room temperature for 30 min, and under the condition of 24 mmol/L NaCl. The method can also be
applied successfully for the detection of 17B-estradiol in milk and egg samples. The linear range were 0.5 ~
0.8 nmol/L (milk) and 0.3 ~ 0.9 nmol/L (eggs) with the detection limit of 0. 183 nmol/L and
0. 185 nmol/L, respectively. The recovery were 101.6% ~ 105.4% (milk) and 97.97% ~ 115.30%
(eggs), respectively. Meanwhile, the relative standard deviation was less than 6% . With the advantage
of higher sensitivity and specificity, the simple and practical method can provide a way for the rapid
detection of 17B3-estradiol in milk and egg samples.
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R Z 1 AuNPs 538 Be /R vk B2 EE ol 1211 000, 35 JiE ik
P 15 s, ZiR T3 E 0.15.30 .45 .60 min J5, /il
A5 pL 1 mol/L /it NaCl ¥, ffi f4 & H NaCl ¥k fF
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Fig. 1 Schematic of gold nanoparticles colorimetry assay

for rapid determination of 17@-estradiol based on aptamer
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AeF T E RS
W A ) 35 TC AR VR BE B B SR EE R AuNPs {K R
B Agso/ Ay 85 R FN T3 1o i 1 alA, iR R
NaCl ¥k B2 %, 75 AuNPs 5386 B A H ol 100,
x1 FEE

1:5500 .1:8 250 F1 1: 11 000 Hf , & & 1) Agsy/Asyy TG
BFE X, LW AuNPs 2 R 4F 19 40 HOR 25 124
AuNPs 5 35 Be f& ok B2 L6 R 1: 13 750 B, 1A &
Agso/ Asyo Wb 25 15 T oA R 51, 350 W1 0k B &R o Y
AuNPs BH: T —EBEME R, S RE, MEIkR
H NaCl ¥ BE (0 35 0, & AR R I Agse/Asy ¥ A0 XT3
R Horp AR DA e AR LR 3 0 & 51, B AuNPs 5 3
BCAAR MR BE L Ry 12 OB, IR R A A/ Ay, 22 Ak B A ik
2 1E NaCl ¥ & 2l 6 mmol/L B}, K R Y Ay /Ass B
mEM K E 0.878 £ 0.013, H 7£ NaCl ¥k & K
24 mmol/L B}, & R M) Agy/Ase W 3 — 48 K &
1.000 + 0.015, L% AuNPs 5 35 fc /& ¥ Bt oy
1:5500.,1:8 250 % 1:11 000 f# 3 KR A,/
Asyo, ATLAK B 1: 11 000 & 51 %F AuNPs G B 4F (1 f
Y AEF A8 NaCl ¥ & 2 24 mmol/L I, H Ay /Ay N
0. 804 +0. 002, {25 Ik T~ H: At 3 e 4K ok BE 1 R 51, 156
WA 2 26 AR TR EF AuNPs A FRE RS

AuNPs 5 fin A A [d] tt{ﬁJLEMZIWFHKHYZU;Z
NaCl & 28 1 Agso/Asyy 22 HIC N A R B Adgsy/Asyg o
AAgsy/Assg B, Ui B] AuNPs [ AR L R, R
Z 0] AuNPs 1) R AT /N 8] 3¢ A [a] 3 ic
A Je NaCl ¥ B2 N IR R 11 Adgsy/ Ay B ARG DL o

I 3c ATHD, AR SRR E T, KRD
AAgso/Asyo B T IX G0 o B0, 24 AuNPs 55 35 L (4 4
Fboky 1: 13 750, NaCl ¥ JF ol & B, Adey,/Asy N
0.098, UL B UL AuNPs £ kA4 T —E B R E,
KR I A/ Agyy AR . MHELZ T, 7EIR
REH— W BN NaCl B, % AuNPs — Apt K & (1Y
AA 5o/ Asyo 420 TR, TE W 8 T 1A 1 5 | A R0 5 1
AuNPs (R R IR Pk Horr, 2 AuNPs 5 3 B (R vk
JELL A 1:11 000 B, 7EAN [ 1) NaCl ¥ B2 14 & 1
AAgsy/ Ao ¥ FH XT38 /N, 24 NaCl ¥ B 4 24 mmol/L
BF, Adgse /Ay R = 0. 196, Ui W 1K R B 1A B B 1Y
FaEPE, AuNPs — Apt i 52 R AP By 0 8RS . 45 b
3BT, Al iE$E AuNPs 5 ﬁ@ﬂﬁ%ﬂ“tb)@ 1:11 000,
NaCl ¥ & & 24 mmol/L 47 J5 L2460 54 4k o

EERAFRERBEFRET AuNPs R R A /A,

Tab.1 Ag,/As, of AuNPs under different aptamer concentrations and ionic strength

AuPNs 5 Apt ¥ [

1:8 250 1:11 000 1:13 750

NaCl ¥k i/

(mmol-L~1) 1:0 1:5500
0 (0.778 £0.015) " (0.759 £0.012)**
6 (0.878 £0.013) 8 (0.778 £0.022)"
12 (0.922 0. 006) ‘¢ (0.839 +0.017)"®
18 (0.958 £0.008) ¢ (0.902 £0.012) ¢
24 (1.000 £0.015) (0.956 £0.019) "
30 (1.070 £0.044) " (0.962 =0.022)""
36 (1.080 0. 031) " (0.977 £0.016)""

(0.735 £0.035) "
(0.760 £0.027)**
(0. 802 +0. 005 ) *®
(0.827 £0.014)®
(0.878 £0.010) "¢
(0.977 £0.012) ™
(0.983 £0.013) "

(0.737 £0.008)**
(0.745 £0.012)**
(0.788 =0.015)*"
(0.804 £0.013)®
(0. 804 +0.002)®
(0.900 £0.013)*¢
(0.900 0. 021)

(0.876 £0.047)*
(0.877 £0.013)*
(0. 870 £0.020) 4
(0.864 £0.021)"
(0.898 +0.016) "
(0.962 +0.016)"®
(0.978 £0.013) "

< 77 R RN 5 B R B AT 22 53 (p < 0. 05) 3 Al — 41 b R ) K5 -8 4 SR AT 2 35 2% 5 (p <0..05)
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Tab.2 Recoveries of E, in milk and albumen samples
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Tab.3 Comparison of detection methods for E,
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