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Abstract: T he carbon nanotubes (CNTs) were regarded as a novel kind of enhancing agent to improve
the effect of spectral probe, and a novel fading spectrophotometric method with the synergic effect of
CNTs and PVA for the determination of Hep with Ethyl Violet (EV) is proposed in the present pa
per. The mechanism of the synergic effect of CNT s and PVA was discussed in this work. Theion as
sociation complex of Hep and EV noncovalented with CNTs through T stacking, the hydrophilic
property of which was improved in the presence of PVA. Comparative experiments showed that AAwa
of EV with Hep increased by 330. 7% at 640nm in the presence of CNT s and PV A. T he apparent mo-
lar absorptivity was 4 29 x 10°L * mol ' * em™ . The linearity of the Hep in mass concentration ram
ges from -2 5Smg/ L of solution with a correlation coefficient of O 9991. This method has been sue
cessfully applied to the determination of Hep in Heparin injection.
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Fig 2 The structure of EV
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Fig 3 Schematic interaction between EV

and the CNTs via - stacking
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Table 1 Effect of the order of reactants on AA
T he Sequen ce of the reagents A A
Sequence a Hep EV-CNTs PVA 0.715
Sequence b Hep( EV-CNTs)-PVA 0. 650
Sequence ¢ Hep EV-PVA-CNTs 0.578
Sequence d Hep (EV-PVA) CNTs 0.451
Sequence e Hep EV-(CNTsPVA) 0.485
, a , Mmna
Q 715, AA
b ,CNTs EV
, Mumax= 0 650
EV . T , CNTs
Hep , CNTs
s Hep EV s
AA ma
¢ ,Mmnx= Q578
, PVA CNTs , PVA
, Hep-EV
) CNTs
T~ T
d ,AMuw= 0451 PVA
EV EV PVA
~ T , EV  Hep
e ,Auma= 0.485 CNTs
PV A PVA  CNTs

, PVA CNTs ,
CNTs T
~ T ,
, Hep-EV-CNTs-PVA
,Hep EV
T~ T , CNTs ,
Hep-EV-CNTs
PVA ,
CNTs PVA
23
231
, Brittor- Robinson pH 60
~70 , M , ,
pH 65 BR
) Q 5~ 3 S5mL ,
, 2. OmL
232
, 0. 01% CNTs
05~ 1 5mL , CNTs
1. OmL;0. 1% PVA 30~ 5 OmL,
4mL; Q 01% EV as ~
I. SmL s 1. OmL
233
. 10 min
. 15 min
24
Ne= Cev/ Cuep = 3
, 2h ,
25
, 0~ 25
mg/ L , M =
- Q006+ 0.360 C (mg/L), (n="7,r=0.9991),
&= 4 29% 10°
Lemol ' *em 1, PVA ,
€= 996x 10°L* mol ' * cm™ ',

4 31
26

*5% 50U/ 25mL Hep
(Hg): NaCl ( 50000), Na SO4 (37500),
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NaN 0 (25000), (5200), Zn* (5000), Ag" 20031003 20040910 ,

(5000), Mn™ (2500), Ca™ (2500), Cd™" (1000), P 12500 IU /2mL 2 OmL

(900), Co™ (650), Mg™ (500), Ba™ (380), AI* 200m L , \

(150),Fe™ (150) , Cu™ (50), Cr'* (30), Ni** (30), 500mL 50 00mL \

A" Fe' ,Cu™, G NPT, : 1 00mL

Fe™ s 25mL s s
EDTA C (U /2mL, Img = 160 IU),
27 , 99. 3% ~ 100. 6%
, , 2
2 (n=17)
Table2 Determination results of Hep in Heparin injection( n= 7)
Lot Mean value Added Hep Found Recovery Found potency Specified RSD
number /(mg* L- 1) /(mge L-1) /(mg* L- 1) | % (IU* 2mL-1)  /(IU * 2mL-1) /%
20031003 1.562 0.5 2.075 100. 6 12575 12500 1.19
20040910 1. 560 0.5 2.045 99.3 12409 12500 1.05
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