001 4 59 # b 2 % R Vol 59, 2001
Hol#s, 936-841 ACTA CHIMICA SINICA No.6. 836 ~ 841

MERERS DNA EREFENSHER LM EERAREERE

WHhEe  EHERY  FRERY
CERIBEAELER IR 100875)
(¢ FEHREWMARES L 100050)

WE MHEFER(BIM)E 0.1 mol/L HOAc - NaDAc B B (pH 4.62) %, 7F NVGCE B FHE A BITd R L — R
L R, SERL AT 0 - 1. 16 V{ws. SCE) M5 BIM B ER X HSEN RN RFREETRERNITT RN &
RARFEMEMFEANATESHE REAR NiNE BIMEER. 31 A DNA S, BLM & {7 3% - 1.15 Vv, SCE),
SRMADNAMLEZ 2 —8; RESHRER BER—MEAEENESY REBESSPNESH N BIM:
DNA=3:T,Zi G HHI 3=3.16x 10° ARNERTNEFALE, FEUES TR ELSFATR R, Wk
BGAAEEE, S5 MA DNA B —# i A DNA 5, BLM ) i i 5 WAL, 38 ., 7T L F DNA B9 W52, g R 7
96,8 ~ 103.9% 2.

FBW WRTEDNAEFEARETH.KELH

Study on the Interaction between Bleomycin and DNA at Ni/GCE
Ion Implantation Medified Electrode and Its Application
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Abstract  With a Ni/ GCE ion implantation modified electrode inQ . 1 mol / L HOAc - NaQAc solution { pH
4.62), a sensitive reduction peak of bleomycin{ BLM} was obtained by linear — sweep voltammetry. The peak
potential is — 1. 16 V{(vs. SCE). The peak cument is proportional to the concentration of BLM. The
electrochemical behavior of the system was also studied by cyclic voltammetry. The experimental results depict
that the electrode process at Ni/GCE is ireversible and the reduction of BLM is accelerated obwiously.
Measurements of AES show that Ni is surely implanted into the surface of GCE. After adding DNA to the
solution containing BLM, the peak potential is almost no change, but the peak current of BLM is decreased.
The interaction between BLM and DNA at a Ni/GCE modified electrode was studied by linear sweep and eyclic
voltammetry. An inactive complex of BLM with DNA was formed and resulted in a decrease of BLM
concentration as well as the reduction current. The composition of the complex is estimated as BLM: DNA = 3:
1 and the combination constant is calculated as 3.16 x 10" Its electrochemical behavior is the same as that in
the absence of DNA. The decrease in the peak current is proportional to DNA concentration and can be used to
the determination of the conceniration of DNA.
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Fig.1 Linear sweep vollammograms
g—0. ] mol/L HOAc - NalAc at the NI'GCE;
b—0.1 mol<L HOAc - NaOAc + 5.0 x 107° mol/L BIM a1 GCE;
—a+5.0%10"% mol/L BIM; ¢ =100 m¥/s
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Fig.2 Cyclic voltammogram
0. 1mol/L HOAc - NaOdes 5.0x 107° mol/L BLM; »= 100 mV-s
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Fig.3 The depth distribution of elements in Ni/GCE
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Fig.6 Linear sweep voltammgrams
a—0.1 mol/L HOAe - NaOe, 1.2 x 10™% mol/L BLM;
b—a+5.3% 10" % mol/L DNA
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Fig.7 Absorption specima
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Fig.8 Effect of time
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Fig.9 Effect of temperature
{ Conditions as in Fig.8)
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Table 1 Determination of combination constants

m Al pA 5 R

L 10.0 1.62 %108 0.9301
2 7.4 1.50 3 10U 0.9959
3 5.4 5.23 % 10" 0.9310
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Fig.12 Cyclic voltammogram
0.1 mol/L HOAc - NaDAc: 5.0 < 10 %mol/L BLM;
2.65 = 10 mol/L DNA;
v=100 m¥/s; £g, =5 s

FR1LEF (8] A9 820 . 7E 0.1 mol/L HOAc - NaQAc
RIEM R T, A 5.0 x 107° mol/L BIM 1 2.65
x 1077 mol/L DNA,7E 37°CIEIR 2 h 5, fE 8 1k i [A]
TR AR N EMEE 2~ 1205 (6



http://www.cqvip.com

June 2001

THES . MEBERXS DNA ERBTFHEAGHRR L OWHEFRREEH 841

T (b i, 0 e L AR R AR L A o el B R
R

gLk £ 5 BIM WEFE+ 5| A DNA F
ECHR2hG EEGLFRAEL AR
WL UV A S AT EFRRRESLERE
BH,DNA 5 BIM B4 TR W BT —fIER EH
IS . MA DNA S R MR ME BUE . il
HENER AR,
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i B A% . of FA T % MIDNARY R B . 4 BIMMIYR B
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0.9 . MEsRimplkERRr-TH2,3F4. 8
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Table.Z Results of sample determinations

Sample Found Average RSD

(No.) 107" molAL) (1075 ol L) (%)
3.05

| 108 i 0.52
107
i

2 kN 3.07 1.03
3.07
3.02

3 kN 3.05 1.01
308

3 EEEQRL
Table 3 Hesults of recovery experiments

Added Found Recovery
Sungle {10f mol L} { 10° mol/L) (%!
CTDNA 1.54 1.50 97.4

1,54 1.60 103.9

3.9 315 101.9

3.8 2.99 % 8§

6.18 6.00 L7

6.18 5.98 9.8
FSDNA 2.25 2.60 020

5.15 5.05 98.1

4 UV-SHEZNRHBRMLE
Table 4 Comparison of results by UV -3 and this method

Sample LY - S0 mol/L) {1079 molL}
1 1. o7
2 3. 07
3 3.10 3.05
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