
Author’s Accepted Manuscript

Capillary electrophoresis-integrated immobilized
enzyme microreactor utilizing single-step in-situ
penicillinase-mediated alginate hydrogelation:
Application for enzyme assays of penicillinase

Xiaotong Hu, Jiqing Yang, Cuijie Chen, Habib
Khan, Yingna Guo, Li Yang

PII: S0039-9140(18)30712-4
DOI: https://doi.org/10.1016/j.talanta.2018.07.019
Reference: TAL18848

To appear in: Talanta

Received date: 19 March 2018
Revised date: 30 May 2018
Accepted date: 10 July 2018

Cite this article as: Xiaotong Hu, Jiqing Yang, Cuijie Chen, Habib Khan, Yingna
Guo and Li Yang, Capillary electrophoresis-integrated immobilized enzyme
microreactor utilizing single-step in-situ penicillinase-mediated alginate
hydrogelation: Application for enzyme assays of penicillinase, Talanta,
https://doi.org/10.1016/j.talanta.2018.07.019

This is a PDF file of an unedited manuscript that has been accepted for
publication. As a service to our customers we are providing this early version of
the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting galley proof before it is published in its final citable form.
Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal pertain.

www.elsevier.com/locate/talanta

http://www.elsevier.com/locate/talanta
https://doi.org/10.1016/j.talanta.2018.07.019
https://doi.org/10.1016/j.talanta.2018.07.019


Capillary electrophoresis-integrated immobilized enzyme microreactor utilizing 

single-step in-situ penicillinase-mediated alginate hydrogelation: Application for 

enzyme assays of penicillinase 

Xiaotong Hu
a
, Jiqing Yang

a
, Cuijie Chen

b
, Habib Khan

a
, Yingna Guo, Li Yang*

a 

a
Key Laboratory of Nanobiosensing and Nanobioanalysis at Universities of Jilin Province, 

Department of Chemistry, Northeast Normal University, 5268 Renmin Street, Changchun, Jilin 

Province 130024, P.R. China 

b Beijing Huayang LiMin Instrument Co., Ltd., 18 Venus Road, Daxing Industrial Development 

Zone, Beijing, P.R. China 

* Corresponding author: Prof. Li Yang  Key Laboratory of Nanobiosensing and Nanobioanalysis 

at Universities of Jilin Province, Department of Chemistry, Northeast Normal University, 5268 

Renmin Street, Changchun, Jilin Province 130024, P.R. China Tel: +86-431-85099762; Fax: +86-

431-85099762 E-mail: yangl330@nenu.edu.cn  

Abstract 

Rapid, low-cost and efficient assays for penicillinase activity and inhibition are of vital 

importance for therapeutics and diagnostics of bacterial resistance to antibiotics. Herein we report 

a novel approach for on-line enzyme assays for penicillinase utilizing capillary electrophoresis-

integrated immobilized enzyme reactors (CE-IMERs). The CE-IMERs are fabricated based on 

penicillinase-mediated alginate hydrogelation, allowing single-step in-situ encapsulation of 

enzymes without any additional manipulation process. We show that the fabricated CE-IMERs 

have high enzyme loading capacity with approximately 61.8% of the original penicillinase in the 
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