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D-Trp@ AuNCs[H2eGIERE. 45 REW, D-Trp@ AuNCs ELA 8 1B WA 2T, Hb Kk K R 370 nm,
R KA 460 nm; [MEDEKRFEEBPIIA Fe’* J&, D-Trp@ AuNCs 056K L B K, Hp R AR
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PREF T ICBrRKRE T Fe™ MRz, [RIBCR Ky 86. 6% ~ 106. 5%.
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FH“ — 8K IGE " 4 D-Trp@ AuNCs. 7%, PREGE & D-Trp & HAuCl,, 735l T 2K
SRJ5G, B 10. 0 mL D-Trp(10. 0 mmol/L) ¥ A BRCEHH Y, ZEMAe b &8, P 5.0 mL HAuCl,
(10. 0 mmol/L) M A D-Trp ¥ h, BIZIREFE 1 h J5 , Fb i Amass b il w251, &5,
W HE I (LA 10000 1/min 7538) 5.0 10 min, B2, HIS3E 8 D-Trp@ AuNCs. #7724
F 4 CHRA7, .

FREGE 7t =S S S, KA T 2 8R-LREN (50. 0 mmol/L, pH=5.0) 28 shiE T 5 HL
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Fig.1 FTIR spectra of D-Trp(a) and D-Trp@ AuNCs(b) (A) and UV-Vis absorption spectra of
D-Trp(a), HAuCl,(b) and D-Trp@ AuNCs(c¢) (B)
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%, MILAT%n, D-Trp 5 Au™ & it N—H 8458, Au R TPHIZSHIE R N T I090 B 745 5T T
FaE BT A i, 2 D-Trp@ AuNCs 4552, D-Trp@ AuNCs Y28 4h-n] DL S5 an &l 1(B) fr
/R, UL, D-Trp@ AuNCs X} 240~300 nm P K A9 55MEA I, 1H D-Trp X 1 I 4 ) W SC a8 i 3 /N F
ST, T HAuCL, % I A 1 W s B2 ) T oK, i — 2B R G 8 T D-Trp@ AuNCs.

D-Trp@ AuNCs [7KIFRTE HOG T R2IRE O, 7EEEIMT RS 7 Ak se i s oG [ B 2(A) 1l T,
Hd R E WK 370 n[ B 2(A) 4k o], BHHIEE N 460 nm[ K 2(A) 3126 b]. D-Trp@ AuNCs j=4:
PR RAE T, B SR EE I D-Trp BUIR T A 80 M 31 Au JRLF3610, 36T+ ROHR0,
Au’TEZ SRS AR IR I, SRS RE B 2 e A v IR T T B 1 2GR [l B2
K 2(B) N D-Trp@ AuNCs {935 5F HL T 5 G (TEM) BE R, RTHIIT 65 A0 4 9N KR S 4 0k R Ay, HOP 4k
4 3.5 nm. {HfF—421JE, D-Trp@ AuNC #HOICE 1A H R WA R DIE ™Az, HoOG IR AR R A
WA B 2(A) 5 b Al ], W] D-Trp BCARHA SR 2 T X S FE MR FIEEME AL B 2(C) 49l
KBRS CHBURARAR S A (&, DA ILRIAEA 4.5 nm, 5 TEM RAEZ L) 5.
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Fig.2 Fluorescence excitation(a) , emission spectra of fresh D-Trp@ AuNCs(b) and stored for
a month(¢) (A), TEM image(B) and DLS analysis(C) of D-Trp@ AuNCs
Inset of (A): photographs of D-Trp@ AuNCs under irradiation of daylight(left) and UV light(right).
N1 345 D-Trp@ AuNCs AL 4L AE B, X HEAT T BTiE SR AE. 18 3 (A) 2 (B) pBln il 1

m/z 820~ 850 JLE N D-Trp@ AuNCs 1Y B S [l R k. i TARR T S AR EZM Na MK, A
SRETRE VR m/z (HAEZEZ9 N 16, FrLAIX & Na™Fl K B4 S 300 5 JE T UCATHERT, m/z 833. 3598 1)
W2 D-Trp@ AuNCs HYJST35IE , A5 [ Au, Y, +Nay, +K-H, 1. BUEEREW], D-Trp@ AuNCs &%
A 3 & T I 4 A D-Trp BLik.
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Fig.3 Enlarged ESI mass spectra of D-Trp@ AuNCs from m/z 820—850( A) and the expanded views of
the peaks originated from [ Au,Y,+Na,,+K-H,]**(m/z 833.5245) (B)

M 4(A) AT UL, 244 A 0 min 34K ZE 60 min, D-Trp@ AuNCs HI7¢ G50 B e E 30 | T3,
ZIFaTrE. #—2% 5T D-Trp M HAuCl, B EEXT D-Trp@ AuNCs ZEGHRBE RS, HIE 4(B) Fl
(C)SEHATH, 24 D-Trp 5 HAuCL, B9 JE M 5. 0 mmol/L B4/ % 10. 0 mmol/L I, 494 K F5E B¢ i g
JeHER R R, JETF U, SR 10. 0 mmol/L % D-Trp 5 HAuCI, JZ )3 60 min H £ D-Trp@ AuNCs. 5
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Fig.4 Effects of reaction time(A) ,

intensity of D-Trp@ AuNCs
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Fig.5 Fluorescence spectra of D-Trp@ AuNCs(a) and D-Trp@ AuNCs+Fe* (b) (A) , TEM image of
D-Trp@ AuNCs+Fe* (B) and DLS analysis of D-Trp@ AuNCs+Fe*" ( C)
Inset of (A) : under irradiation of UV light, photographs of D-Trp@ AuNCs(left) and D-Trp@ AuNCs + Fe>*(right).
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WRE TR, ZIFSE TR T(A) ] T, K Al
G VAL IBIRE T Fe™ BRI B , PEFE Fe' I Fig.6 Fluorescence spectra of D-Trp @ AuNCs(a) ,
A D-Trp@ AuNCs %5 W 5 B B4 5 min. i — D-Trp@ AuNCs+Fe* (10.0 mmol/L) in the
I T IR pH {EXT Fe’* -D-Trp@ AuNCs %% presence of 10.0 mmol/L EDTA (b) and
Pl YA TR 7(B) Frs, M AR pH D-Trp@AuNCs in the presence of 10.0
fEA 3.5 HANE] 5.0 B, PRI SILIRIE B35 T mmol/L Fe™ (c)

B HZEMPIAY pH (N 5. 0 RS8N = 5.5 I, IR R AP Eom BEIEA LRI A, L, #E4% pH =
5.0 BIZEhEBT Fe™ BAGHI.
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Fig.7 Effects of incubation time( A) and buffer pH values(B) on relative fluorescent intensity of
Fe’*-D-Trp@ AuNCs
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Fig.8 Competitive selectivity of D-Trp@ AuNCs based Fig.9 Dose-response graph revealing
sensing probe for Fe®* over other cations(10. 0 the fluorescence quenching of
mmol/L cations + 10. 0 mmol/L Fe*") D-Trp@ AuNCs by Fe**

B Fe™ MR BIHMN, Fe' -D-Trp@ AuNCs & F 2GR 2T N RE. WK 9 Fis, X4 Fe™ IR A
T 0.3~500. 0 wmol/L Z[alH}, (K RADICHERKIRE S Fe™ WE R R IFAILME LR, HXRE R =
0.9997, Fikpykz B M 33. 1 nmol/L(S/N=3).
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SEERZKBE AR Fe™ B0l
SR T 26 64 0 AR RO AR BT SR EDSOEAS I 7 BRBK AR A Fe™ , 452/ TR 1. AT,
MR R R BRI ) Fe™ 3 ARTTIEXS PRk EE R Fe™* BIIAR ARy 86. 6% ~106. 5% , AHX

FRERZRSD<S. 6% , W T SEBRAKEEF Fe RGN 4347 .

Table 1 Determination of Fe®" in real water samples(n=6) *

Sample Detected/ Spiked/ oun mol - L7! ecovery (% %
Sampl. (ol + 171 (ol + L71) Found/ (pmol - L7") R v(%) RSD( %)
Lake water — 50.0 48.8 97.6 5.4
— 70.0 68.9 98.4 2.3
— 120.0 112.6 93.8 3.5
Pond water — 50.0 43.3 86.6 4.5
— 70.0 63.8 91.1 5.6
— 120.0 105. 4 87.8 2.6
Tap water — 50.0 49.3 98.6 3.8
— 70.0 69.9 99.8 4.5
— 120.0 127.8 106. 5 5.6
# —— not detected.
3 4 it
PL D-Trp VEAARPFI A FGR , R FH—48 0 1 h il & T BASRIOCEER D-Trp@ AuNCs. 14
HTHT D-Trp@ AuNCs ZENHE K Fe™ AGIBAMREr. BEREHIN Fe'* HA VERRMELS | RS & K i
VERTERAEAR AL, FTR T ICBRoK i Fe™ RGN, A% SCHRHE T — i 28 4 9 K 7 98 SR BT 1 il 48 O ik
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Turn-off Fluorescence of Gold Nanoclusters for Sensing of Ferric Ion’

LIU Qianrong'*, CAI Huiwu'*, GUAN Ming>*, QIAO Juan®®, QI Li***
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Institute of Chemistry, Chinese Academy of Sciences, Beijing 100190, China;
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Abstract D-Tryptophan-stabilized gold nanoclusters ( D-Trp@ AuNCs) were prepared by a simple one-pot
synthesis protocol and displayed a specific response to Fe’. The resultant AuNCs exhibited a strong blue
fluorescence with the maximum emission at 440 nm wavelength. Due to the aggregation-induced fluorescence
quenching mechanism, appearance of Fe’* led dramatic fluorescent intensity decrease of AuNCs rather than
other cations. Detection limit of the proposed assay for Fe’* was 33.1 nmol/L, with a good linear range of
0.3—500. 0 wmol/L(R*=10.9997). D-Trp@ AuNCs were further applied in monitoring Fe’* in real water
samples, providing a new way for fabrication of AuNCs based fluorescent probes and showing great potential in
environmental analysis.

Keywords Gold nanoclusters; D-Tryptophan; Fluorescence quenching; Ferric ion
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