RETRIME

FT I B-IARPRS 1R gk o L Bk
Rk A e

@ T AW F43T BET REAT RAR
(1. BT AER R, B 200233;2. PN ARRREAZESRIETREE, 1§ 201418)

®43% %£8H 202%4£8A8

RE ZHRFROAMEER AREPERE. FUHNKE SRR BRNS kS, 254 0T EHRREK (TMB) fH, 0, , #
SET R L RS SRR K (P T vk MO B AR A I R R D 0.5 pmol/LELFE 3-FAHIHE 0.3 pmol/L TMB, 0.8
mol/L HyOp , 8B4 5B 8] 10 min, O F 4 006 B R M A M PR 2 3.4 pemol/L. 72 3G BROKBE 9 48 o, 2 09 AR [2] i 3 24
9656 ~106 % , AT LA 2 52 bR HE v B PO IR AR T EE R

XRE ZHHRE B BHE MR SKkE Hensd

DOI:10.15985/j.cnki.1001-3865.2021.08.014

A colorimetric detection of pyrene in water by monothiel P-cyclodextrin-modified gold nanoparticles XIANG Xiao',
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Abstract:  Polycyclic aromatic hydrocarbons (PAHs) have carcinogenicity, teratogenicity and other serious
hazards to human body. In this study.a simple.efficient and rapid method for the determination of pyrene in water
was established by wusing monothiol B-cyclodextrin-modified gold nanoparticles ( AuNPs ) combined with
tetramethylbenzidine (TMB) and H; O,. The optimal reaction conditions were 0.5 umol/I. monothiol g-cyclodextrin,
0.3 pmol/I. TMB and 0.8 mol/L. H; O, ,with the reaction time of 10 min, The detection limit by ultraviolet absorption

spectrum was 3.4 pmol/l.. In the actual detection of water samples.the spiked recovery of pyrene was 96 %-106% ,

which met the requirement of accurate detection of pyrene in actual water samples.
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EZRFHFEAMNEFENLIZOT. EXE LN
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7200E) ; B AT W46 6 E i (UV-3500),

1.2 & #

B-F ¥ . TMB.KCl. NaCl.CaCl, .MgCl, . 471
B A4S HO. WA SHrd., Framm
SrhE Ry ALK (BEE 18 MQ - e BLE L, 5K
35 v T R SR PR oK BE R B B A AR I X R OGN
1.3 B-ZR#AEE45 AuNPs 854 &

AuNPs B9 BRI A 98 mL & 4K A 1
mL VO£ B CRE 4550190 I 3 2tk /- 1
mL AR = (REM 1%  BRBIATENED
& 4EMHA 10 min FIEMPAF AR HEZEZRREE.

B-A B KE B AuNPs Bl & 12 B & % UK
C11], ¥ &5 8 AuNPs 1 B-3F#1 %5 (1 pmol/L)
DIMERRW 1 : 1IREHEH 12 h BRF.

1.4 Rk

BB 7 ARAW,TE 400~800 nm K FHH.
R e R THERTBAHEL, 7T4HES
WL, AUNPs ARR,. HAEM T RINEESK. B
AW 14 0.5 pmol/L B-FRHEIHE 0.8 mol/L H,0,; 18
AW 2H 0.5 pmol/L F-MMIHE 0.3 pmol/L. TMB; R
AW 3 %7 0.5 pmol/L B-¥HI¥E .0.8 mol/I. H;0,.0.3
pmol/L TMB;IRE W 4 4 0.5 pmol/L B-FF#145.0.8
mol/L. H,Q, .50 pmol/LEE; IR & 5 7 0.5 pmol/L
B-EFRI#E 0.3 pumol/L TMB, 50 pmol/LEE; R4 ¥ 6
4 0.5 pmol/L F-FHIHE .0.8mol/L H,0,.0.3 pmol/L
TMB,50 pmol/LEE; IR-G¥ 7 N 0.5 umol/L -3 #i

#5.50 pmol/LEE.
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pmol/L,H,0,# & % 0.2,0.4,0.6,0.8.1.0 mol/L,
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0.5 pmol/L, TMB 4 0.5 pmmol/L, H,O; % 1.0
mol/L, 85 50 pmol/L, K KB [A] 24 10 min, KM
FEHTME 680 nm AR LR .
1.7 B WY ia) % HE 4k 52 B
B 9% KB B[R] X B-3F B 85/ AuNPs, TMB/
H, O, M2 R B M # W, % H T 0.20.100
pmol /LA EE 5 Mk RIR & . K A A 8] 43 3125 0.5,
10.15.20.25.30 min J5 %€ 680 nm 4 MWL .
1.8 RYFRETH I AL
ITHRAFELNEBETHENERNE
] , P F5 0 9 9 P 43 00 A0 A B JIR B A 1 mmol /LAY
CaCl, ,\MgCl, .NaCl.KCl. HiEtEH 100 umol/L,
FRI 10 min, & 680 nm ALKIGE .
1.9 #mFERMEEE
BLE—FR5IE M ERIKRENERERR, P
4> B A 10, 20, 30, 40, 50, 60, 70, 80, 90, 100
pmol/1, X 10 min 5, E 680 nm & EE, LU
JEE IR YR BE R A B W ' B D O\ A A 4 1 AR M T 4
1.10 EHAHGEEKESBRR 5SS %5 Y
vk d
FESE BR 7K RE 43 BIER i 10.0,20.0,50.0,100.0
pmol/LEE , 2R R M6 J 7 & F0 S A 35— i (GC/
MS) 43 HIHU 2 A0 Aw I, 47 L3R .
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Fig.1 Schematic description for pyrene detection
by the B-cyclodextrin modified AuNPs
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Transmission electron microscope images of different f-cyclodextrin-modified AuNPs
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Fig.2 Absorption curve of detection system
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Fig.4 Effect of B-cyclodextrin on detection system
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Fig.5 Effect of TMB on detection system
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Fig.6 Effect of H,O, on detection system
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Fig.7 Effect of reaction time on detection system
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Fig.8 Effect of ions on detection system
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Fig.9 Sensitivity of the detection method
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