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Recognition of Chiral Tryptophan by an Electrochemical
Sensor Constructed by Polysaccharides
Functionalized with Polyethyleneimine

YAN Simeng, NIU Xiaohui, LI Hongxia, WANG Kunjie

(School of Petrochemical Engineering, Lanzhou University of Technology. Lanzhou 730050, China)

Abstract Polyethyleneimine (PEI) is used to protonate sodium alginate (SA) and prevent SA from ag-
glomerating, and combine with metal ions Cu(]] ) through coordination bonds to form a composite materi-
al(PEI-SA-Cu( ]I )). The composite materials were characterized by scanning electron microscopy(SEM) ,
infrared spectroscopy(FT-IR), and X-ray diffraction(XRD), and L./D-Trp was electrochemically identified
by electrochemistry. Combined with the differential pulse voltammetry(DPV) data, it can be seen that the
composite material has a better recognition effect for tryptophan.

Key words sodium alginate; chiral recognition; coordination

0

[2]

:2021-05-27
(22065021, 21867015)

y s s s s , : \ , E-mail; wangkj80@163.com,



1 , 99
s N L7 °
’ [8] .
b Y [9] o
[10] , [11] _
-B- (B-CD-SHD) , “ 7
’ [12] .
’ N [13]
(SA) , S
i ) [15-17]
s o (PED ,
[18,19] s PEI s
- (SA-CuCll ) s PEI-SA-Cu([] ).
1
1.1
(PEI,600.99 M.W., ) (SA,
) (CuCl, « 2H,0,AR, )sa (0.3 pm,
Do
(CHI660E, ) s (3 mm,
) (ESJ182-4, ) (85-2A; )
(IEC/EN 60825-1:2007) ; (GZX9140MBE; ) X
(PANalytical) ; (JSM-6701F; )
1.2
1.2.1 PEI-SA o 1 mg/mL SA , SA s SA 10 mL.1
mg/mL PEI, 20 mL.1 mg/mL SA y 24 h, y
1.2.2 PEI-SA-Cu( [ ) o s PEI-SA s 50 mL.1 mg/mL
5mL.1 mg/ml  CuCl, « 2H,0O 30 min, ,
1.2.3 o (GCE), (AL; O3) ,
, . 10 uL PEI-SA-Cu(ID) ,
. . 50 mM [Fe(CN)4 ]
o (DPV) 5 (20
2
2.1 SEM
1(a) PEI-SA SEM , SEM o 1(b) PEI-SA-



96

CU(H) SEM ’ CU(H) 7CU([[)
1 (a) PEESA  SEM
2.2
PEI-SA PELI-SA-Cu(])
O-H ,2923 cm !
R 1026 cm ™!
) PEI SA
cm ™! ,
2 (a)
2.3 XRD
3 PEI-SA-Cu(]]) XRD
10°-20°
R 30%-40°
CuCl[) -COO™ o
36° ) CuCIl)
2.4
SA
R 4(a)(b) ,

PEI-SA

;(b) PEISA-Cu( II')

FT-IR

C-0-C,

’

’ CU_()

5 (b)

-COO~

SA

(

o

SEM

2),
1414 em ™!
PEI

3 PELSA-Cu(l)

SA,3420 cm !

-COO~
»SA
700 cm !
, 3420

XRD



97

2.5

CuClIl)
(Trp)

2.6

o

Cv

o

4(c) PEI-SA D/L-Trp ,AE=20 mV, ,
4(d) PELSA-Cu(ll) D/L-Trp DPV  ,AE=132 mV,
4 (a)(b) (a)L- ,(b)D- ;(c) PELSA
D/L-Trp .(d) PEESACu(ll)  D/L-Trp
. PEI SA s SA s SA
,SA -COO~ ,
, Cu( [[ ) ’

l



98 ( )
. 6 PEI-SA-Cu(1l) , ,
s o s
3
s
s o
s s
CuCll> , . Cu
I ,
6 PEI-SA-Cu( Il )/GCE 10,30,
s ’ °
50,70 mV « s~
[1] . . .o B ,2017(11) ; 228-231.
[2] , , R [JJ. + 2014(14) :4438-4440.
[3] ., 5-HT 1. L 2014(7) ; 1997-2002.
[4] Berthod A. Chiral recognition mechanisms[ J]. Analytical Chemistry, 2006, 78(7):2093-9.
[5] , , .. L1l , 2007, 19(11) :1820-1825.
[6] . . . (1. . 2017, 80(8):699-707.
(7] , , ;. [l ( )+2021,33(2) :24-36.
(8] . . . [1]. s 2015(5) :364-369.
[9] Tao Y. Gu X, et al. Electrochemical enantioselective recognition in a highly ordered self-assembly framework[ J]. Anal Chem, 2017, 89
(3):1900-1906.
[10] , , .. [J]. , 2019, 40(2):230-239.
[11] , , . 8- [l , 2015(2) :43-49.
[12] Feng W, Liu C, Lu S, et al. Electrochemical chiral recognition of tryptophan using a glassy carbon electrode modified with g-cyclodextrin
and graphene[]J]. Microchimica Acta, 2014, 181(5/6):501-509.
[13] Wu S, Ye Q. Wu D, et al. Enantioselective Recognition of chiral tryptophan with achiral glycine through the strategy of chirality transfer
[J]. Analytical Chemistry, 2020, 92:11927-11934.
[14] s s s [J]. , 2017, 37(4):13-22.
[15] Bao L, Dai J, Yang L, et al. Electrochemical recognition of tyrosine enantiomers based on chiral ligand exchange with sodium alginate as
the chiral selector[J]. Journal of the Electrochemical Society, 2015, 162(7) ; H486-H491.
[16] Lee W], Lee Y S, Rha S K, et al. Adhesion and interface chemical reactions of Cu/polyimide and Cu/TiN by XPS[J]. Applied Surface
Scince, 2002, 205(1-4) . 128-136.
[17] LiJ, Mei Z, Liu L, et al. Probing defects in nitrogen-doped Cu; O[J]. Scientific Reports, 2014, 4.7240.
[18] Eguilaz, Ferreyra, N F, et al. Dispersions of hollow and bamboo-like multiwalled carbon nanotubes in polyethyleneimine: critical analysis
of the preparation conditions and applications for electrochemical sensing[ J]. Electroanalysis, 2014, 2014,26(11) ;2434-2444,
[19] Nomura Y, lijima M, Kamiya H. Hydrophobic group functionalization of polyethyleneimine for controlling dispersion behavior of silicon
carbide nanoparticles in aqueous suspension[ J]. Journal of the American Ceramic Society, 2012, 95(11) :3448-3454.
[20] Bao L,Chen X, Yang B,et al.Construction of electrochemical chiral interfaces with integrated polysaccharides via amidation[J]. Acs Appl

Mater Interfaces, 2016(1):21710-21720.



