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RE: THRSBEEAME 4 4- " PREEEFM(MIP) I (MTP/Au SAMs) , Bl E RESMEBR BN
K&, BHKE DHEBEH S Bk (NG/MTP/Au). BIR T ZE M (DA) FPLIF 8 ( AA) ZE NG/MTP/Au
BTN, RAKEHREXT DAAA HELRE RIFPEEER, ZEEK(DA) MFIFMKR(AA) W
Sk (25553 155 mV, ATLASCBIN WA SRS BNERENE. E0 8K E %S DA,
AA YRS HFES. 01077 ~1x10 “ mol - L' f13.5x107° ~1.0x 107" mol - L' BN BEHX R, KRl
BR3o) 251 1.5%x10 "mol - L'#11.2x10 "  mol - L™, A% F 47 0.998.
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(=2 mm, E@RE) RYOREBMHER, AL
S5t , Ag/AgCl (3mol - L7'KCl) h 5 Hrfk,
LARFTARAIENT TS ak. EETIR.
1.2 S@REEHEROHE

BXE [T BT A 8K BF I
mmol -L~' MTP {Z XS, B4% 24 h B,
KR FATKZEE, K . RIGETLLO. 1 mol
- L7V KNO, iy X H B f# R A9 2 mg/ml E &8
(HAuCL) W, F -200 mV FHFEM2 min,
GUOKRE WG, BB YK & B sk (NG/
MTP/Au). 10 % 5 3 W 8, + 3R NG/MTP/
Au B A4 5 T HE 25 B LR ST (B A REE 4 B e K
MaR/NER, K UBEEE 120 s REBRER
K,H7 1 mmol - L7 [Fe(CN)¢]>™ + 0.5 mol *
L7 KNO, R H R R it Bk, MA LK %%
B AR B B 8] € 4 2 min.
2 HR5iHR
2.1 HKEBHERARE

B 1 43807 48 Au, MTP/Au 1 NG/MTP/Au
RLRTE PBS W P TR IF R L i k. W&, MTP/
Au B A BR A EAGE SR, T NG/MTP/Au
H AR B AR SR e R U LR & R KA . X
REIMIP ELEBRERRRTRENEST
B, BBT&HNELTE™ 2Nk BHE
B9 NG/MTP/Au Wil , HEMEF R BEZ K

TIREBR AR E RN KB 2 (A)MTP/Au

1 (B) NG/MTP/Au R R T 1 BBV R A 8
AIE L MTP/Au R AETTEBME, B AR
EVBREEHERE, X REFREURERZ RE

ol
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B1 # Au(a), MTP/Au(b), NG/MTP/Au (c) B
PBS (pH7.0) TR K d &
Fig.1 Cyclic Voltamograms of the bare Au(a), MTP/Au
(b), and NG/MTP/Au(c) electrodes in 0. 1 mol
- L™'PBS (pH7.0)

2.2 DA.AA 7 NG/MTP/Au HE4R L#
BULETH

3 2r50% i DA(A) 3 AA(B) FEBEERRZE o
W(pH 7.0) HF# Au 1 (a) fI NG/MTP/Au &
B(b) ERMEIMRZ L, 33 50 mV/s. KKK
B, %t MTP/Au B34, DA AA 3508 fk 22w R ( B
B%). {Ef# ] NG/MTP/Au Hi4%, DA &L Ha fif
(192 mV) B AR Au IR A T 42 mV, AE, R
/NS5 mV, [FIRFIER T BES I, WHETEF. W
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Fig.2 AFM images of the MTP/Au(A) and NG/MTP/Au(B)
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(pH7.0) F(a) # AuF1(b) NG/MTP/Au H4R b+ HTEIR T AL

HiE. 50 mV/s

Fig.3 Cyclic Voltamograms of the (A) 100 wmol - L™ DA and (B)100 pmel - L' AA
solution in 0.1 mol - L™ PBS (pH 7.0) at (a) bare Au and (b) NG/MTP/Au

electrodes scan rate ; 50mV/s

NEEEF A, X NG/MTP/Au 834K, 5 DA
Sk A REEE R T ER, &R E AR
B, WEH AT ZE K, o ] B ALt R BB, HE
A0 45 LR AR T8 e o AR b B BT SRV T 3
L. T A 10 ~ 1000 mV/s MK, DA 4
mmmm@msmwm% R4
SUMEXRR, MR EEFBIFHR: i /pA =
-0.67 + 0.32 v, ipc/pA = -0.06 + 0.23
v HIXE R R=0.9998, HEMZELFELET
VR REH. ERBREknEREE, CV il
KER B, EREREE, AT DA #l
SE. FE, I NG/MTP/Au B SE7ESH DA /Y
PBS W P IEFF A, BHEEETAS DA §) PBS
B P EAER, WA RE R — 855 DA &
LR SR B 253 JLE B E BITH &, |
VLB DA 7EiZ AR 26 T o 155 O R BT , iR IR T g
& DA {—NH, 2 590K &4 855 R HHE .
FEI 10 ~ 300 mV/s Wi El A, AA BB /LIS T
SEEMRIEFER: i /pA = -0.06 + 0.23
v MXZE B R =0.9997, A I, AA 7E NG/MTP/
Au PR ESBRFEEZT B RER, AR
S e e O th B B I E BT E R, [H Ik
NG/MTP/Au BRCTERH AA MBW, TEHET
AE AA B9 PBS WP RS 936, MR AE BRE
AA PSR4, KB AA 703 AR 28 TR IR B

JEW R pH 7E 2 ~ 8 JE B 4, DA F NG/MTP/
Au Btf EHIRIRIE AL E TR AL A £ bR
HEW pH B3 KB HT B, B R AL 5 pH X R

WL E,/mV = 585.3 -54.6 pH,R =
0.998, Al LI E Z RN BT R~ N SR FHER
TR HRFMARARRENFE, UTHER
I B3H pH =7.0.
2.3 PAREBIHEERX DAAA RS
BITZE
Zor Rk AR %k 4 R U487 pH 7.0 1) PBS

4B, DA Fil AA F NG/MTP/Au 4% F BE 1L

WeEs PR B (L B MR R, HEH T BRIKK
Hi/uwA =0.23 + 0.82 x10°C,y, , (FREAALTE
Bl:5.0x107" ~1.0 x 10 “mol - L") i /pA =
1.23 + 1.74 x10°°C,,, (YREFLIEHE3.5 x
10 ~1.0x10%mol - L7") , B MR (30) KK KN
1.5x10"mol - L""DA #11.2 x10 °mol - L'
AA X RE0.998. H5F5.0%x10 mol - L
) DA YEFATHE 10 3%,48 RSD 2.3%.

STERR I, K 2 R ER U I BRI A7 i) 2
BN L B B 4(A) R H 100umol - L
AA F150pmol - L™ DA {BA W TH &tk A1 NG/
MTP/Au B3 4% L B TR, AT LAE . 7
(a)REMM L, BT DA 1 AA MEIERER
i, BB BN UTER—1FEue, XA R
Rl (9 Z SR T 7E (b) NG/MTP/Au &, ZH W&
ALV B S84t 43 T, 0 R 223K B 1S5mV, AL
ALEREMEFERT. B4(B),(C)A5RH
R ST 85 7] SmL 50pumol « L DA W HFMAR
B AA 1[5 5 mL 150 pmol - L AA WA
REEM DA LR E PR EML , L K18 F
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Fig.4 DPV voltammograms of the DA and AA at bare Au or NG/MTP/Au electrode in different component solution

scan rate; 50 mV/s

A) Binary mixture containing 100pmol - L™' AA and 50jumol + L™"DA in 0. 1 mol - L™'PBS (pH7.0) : a) bare Au

electrode ,b) NG/MTP/Au electrodes

B) NG/MTP/Au electrode: SOpumol/’L DA in PBS solution (pH 7.0) with different concentration of AA/jmol -

L' a)5,b)10,¢)12,d)14 and,e)20

C)NG/MTP/Au electrode: 150pumol/L AA in PBS solution (pH 7.0) with different concentration of DA/pmol «

L'a)15,b)16,¢)20,d)22 and €)25

D) NG/MTP/ Au electrode ; Binary mixture containing AA and DA in 0. lmol - L™'PBS (pH 7.0). The concentra-
tion of DA, AA/pmol - L™'a)0.05,0.08,b)0.06,0.10,c)0.10,0.23,d)0. 12,0.32,¢)0. 14,0.41,£)0. 18,

0.60

FE1x10°~3x10 " mol - L"'DAFIS5 x107° ~2
x107° mol - L "AA JEEI Y, DA 1l AA Efbigs
WEEHIR A B BT WX R, B4 (D)
5 mL0.1mol - L' PBS WA FIIMARE
£ DA #1 AA, 1811 DA f1AA B7E8 x107° ~5 x
10 mol * L' f15 x10™¢ ~2x10~° mol - L™'§i
WL, ~ C R RIFHRHERR.
THEERA: Z 3R EETEO. 1 mol -
L™ pH 7.0 /) PBS YW, SO 5%k BE (500 LB
BRBIIATH S x10 " mol - L' FERAHE,
T 200 fE¥R B ISR M BREX, 150 £ I SRR &
A ALYE R T 2 BIFEME 5. 3% F 8. 7% , H Atk

HALAAE. B IL40K 2 48 M B AR X & B B AT
A RIFHEEYE, BEAERRENTF LR
RBRABRAKRTHRER.

3 &

NG/MTP/Au M E3 4% 49 44 K 4 % DA F1 AA
EA U SR, R A% iR skt
BAmTBSEREH. BT EMNRERN, 1
wEH, REENR TR ST EE TR
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Determination of Ddopamine and Ascorbate on
Gold Nanoparticle and 4 ,4-bis ( methanethiol ) biphenyl (MTP)
Self-assembled Monolayer Modified Gold Electrode

WANG Hai-yan'*, LIU Peng', WANG Ye', JIN Bao-kang'*
(1. School of Chemistry and Chemical Engineering, Anhui University, Hefei 230039 ,Anhui , China
2. Department of Chemistry, chaohu College, Chaohu 230038, Anhui, China)

Abstract: A new approach to construct an ampermetric biosensor was described. The 4,4-bis ( methanethiol )
biphenyl (MTP) is adsorbed on to a bare gold electrode to make self-assembled monolayers ( MTP/Au SAMs).
Then electrodeposited 2mg/mL HAuCl, at -200 mV, NG/MTP/Au electrode was prepared. When a differential
pulse voltammetric (DPV) technique was used, the peak separation between DA and AA is 155 mV. Hence,
the selective determination of dopamine ( DA) and ascorbate ( AA) in the binary mixture system can be per-
formed. Under the chosen conditions, the peak currents are correspondent linearly to the concentrations of DA
and AA in the range of 5.0 x10 ™" ~1 x10 * mol + L™ and 3.5 x10™® ~1.0 x 10 mol - L.™?, respectively.
The correlation coefficients were 0.998. The detection limit were 1.5 x 10" mol » L™" and 1.2 x 10 " mol -
L"'for DA and AA.

Key words: dopamine; ascorbate; gold nanpoarticle; MTP; DPV
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