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Cary Eclipse 20 OEETH (SRR ZHEARAF]) LA 340 nm, F357EF] 500 ~ 660 nm, BB
BEVEE M 5.0 nm, K HIRAETEE R 10.0 nm,
2.2 TREMKENHE

T30DNA ik i i 44 K % 14 ) o5 2 BRSO (13 ] /9 5 i RS AR B o, T 3R 20 F 2 8 5 pmol/LL
T30-DNA . MOPs ZZ ¥ (10 mmol/L MOPs, 150 mmol/L NaCl,pH 7.6) .3 mmol/L L3R Ifil BR % M IR A 14
A1) A 300 pmol/L CuSO, VB, WGV 1 min, B8N G NATH
2.3 =EERREEN

300 wmol/L CuSO, A 5/ BE ) = REMGE IR AT, iR NI E 20 min, [N 5 TN
AFEH 5 pmol/L T30-DNA MOPs Z& i .3 mmol/L HLIR I BRI AR R | 38 IR R #EYE W 1 min,
S RVHA TR
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PAPARBADOCHRIER KA IB) I g iesis of copper nanoclusters using 30-mer thymine-rich DNA
SRR AR BE S = REMEA MR E, 2 o template (T30-CuNCs) ; (B) Inhibition of generation of T30-
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Fig. 1 ~ Schematic illustration of experimental procedure. (A)

F U] LLSEEE = SR mUE A I CuNCs by melamine (Mel)
3.2 =BREEXTENKEZES KA

T % 56 = B 7l 0% ) 4 0

CuNCs BB, IISE T = S U A7 16 15 75 300( 2
CuNCs B9 6 6E . WE 2a Fios, Co™ A E 2507

FEAERS, 9615 5, BT R & R CuNGs; E

CoP* FEERT 630 mm 11 TS 5K % 41 i ERN

(K 2b) GERIZESUIR MARFE T T, Cu™ #id = sol g
JFoR Cu’, BAETE T30 H88 DNA I, A4 AL of a
CuNCs, 7= 4 38 B % 6 5 5, H A 500 520 540 560 580 600 620 640 660 680
120 pmol/ L= SR FMe 5 , 9 5 B R K REAL A (nm)

(IEIBZC) i%%i%%}%g Cu%ﬁ}&g?ﬁ%’ 2 ZEEIEIEE . (a) T30 DNA + HLIRILER, (b) (T30 DNA
R T AR AR, FHARIIOCHE o e e ML (G B
rgﬁ%ﬂi&o UL ESPRR] ’ HLA = 2R U &), Cu™, 300 pmol/L; HTIK I AR, 3 mmol/L, = I & I
XA R 9 TR A B B T =2k 100 ol
T Fig.2  Fluorescence emission spectra of CuNCs under different con-
3.3 LIEHFMK ditions: (a) T30 DNA + ascorbate; (b) (T30 DNA + ascorbate)
BRI AN A 1 U ) RF 2 YEAGI = B8 + Cu®; (¢) (T30 DNA + ascorbate) + (Cu>*+ Mel). Cu®*, 300
S A EEE N, TR s it 5 ) &) K wmol/L; ascorbate, 3 mmol/L; Mel, 120 pwmol/L.
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A L R ZE NN = BRFURE T 928 GRS Fy JEAR T - R R = 2R 55U 1) i 17 28 S {5
SUREE F ARSI, B F,/F BRI T AR (BRI 3A) o PRt SIS0 FH A 40 K A s
[8°5 1 min,

SR S B R AR RO RN, AR T BELASE 98 K R A AR, T B B A, DR A R N
e e — NN R, WK 3B A WL, B4 AR K F )/ F SBEHE 0, 20 min 15 3 & K I8 TF
Fa, WOEB CREME S Cu® LA RN BT E] A 20 min,

Co™ BB JF R Cu® 255 16 ik DNA I, IO CM A K" AR Co™ AR T4 B 40 K
o PR R EE (Y Cu® AT SHUIR MR ™ A 4200 [t LR A% DNA 4 5 SOB AR Ak B2 R AIK , DA T 15 40 44 K
VB BERRAR™ . RIE, Cu™ AR BE X R 9 K FE A 98615 5 B, MR 3C W] L, Cu™ ¥R B 7
100 ~700 wmol/L JEFE B, Fy/F JetHn, F 300 wmol/L iAF e KAH , ARLEH K Cu> WK JE |, F,/F Il
%, Mok fem At Co® ¥ A 300 wmol/L,

PO P e 2 S WA B 40 KR B ) — N S 8k, DAL 3D R Bl B R ol 1 ik F 3
Fo/F BHHKR AL 3 mmol/L AMIKFIRA . WL 3 mmol/ L AN f AT M MR I .
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Fig.3 Effects of (A) time of CuNCs synthesis; (B) reaction time between Cu** and melamine; (C) concen-
tration of Cu®* and (D) concentration of ascorbate on fluorescence response of the sensor for melamine detec-

tion.
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FES AR S0 251 T X AN B 9 = R EAT TR, &1 4A 2 630 nm Ab %R B 5 = T4
JeHe B A IE 2R 18], S5 5R 3R Bl G — R UMM BE T i, DGR 5 B Wi B AR, 76 5 ~ 120 pumol/ L 31 [l
WE RIFIEMERR LM ERECH R7=0.998 K R A 1.5 pmol/L (S/N=3) , 2 Ik F E K HAE 1
SRR 1 mg/kg' ™, 5 SCHERIRAE AR A AR 0TS R, AR R AR R AL
IF HJ7 BT B PRk

R T UE AR D5 o) — B UG I () Ry S B R T AR I AR I H WA B B F (Ca™ ke Zn™ ) ]
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Fig.4 (A) Plot of fluorescence intensity of the CuNCs versus melamine concentration. Concentration of mela-
mine is 5, 10, 20, 30, 40, 50, 60, 70, 80, 90, 100, 110 and 120 wmol/L,respectively). (B) Selectivity of
the proposed method towards melamine detection. Concentrations of melamine and other interferences are

120 pmol/L respectively
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Lable-Free Fluorescencet Detection of Melamine Based on
Its Inhibition on Synthesis of Copper Nanoclusters

OU Li-Juan® , LUO Jian-Xin, SUN Ai-Ming, CHEN Si-Yu, WANG Ling-Yun
(Key Laboratory of Green Functional Building Materials, College of Material and Chemical Engineering,
Hunan Institute of Technology, Hengyang 421002, China)

Abstract Based on melamine-Cu conjugate and subsequent interruption of formation of polythymine ( Poly
T) -templated copper nanoclusters ( CuNCs), a novel fluorescent strategy was developed for detection of
melamine. The method relied on the principle that the coordination of melamine to copper would be
unfavorable for the reduction of Cu®* in the poly T-CuNCs synthesis process, and thereby resulting in the
decrease of fluorescence intensity of CuNCs. By this method, the fluorescence response of CuNCs displayed an
linear relationship with melamine concentration in the range from 5 pmol/L to 120 pwmol/L. The detection
limit was 1.5 pmol/L. Furthermore, the assay was successfully applied in the detection of melamine in milk
samples with good recoveries.
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