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The connotation, challenges, and optimization paths of the "problem-driven + collaborative
inquiry" research-based teaching model in the context of the New Engineering Discipline
Zhu Guifen!, Tan Bing!, Liu Yongli!, Yang bo?

(1 Henan Normal University, Xinxiang 453007, China;

2 Henan Xintou Water Affairs Co., Ltd, Xinxiang, 453000, China)

Abstract: Based on the background of new engineering construction, taking environmental engineering as
the research carrier, this paper focuses on the "problem-driven + collaborative inquiry" research-based
teaching model, systematically explains its core connotation and typical characteristics, and analyzes the
issues existing in current teaching practice, such as lagging teaching concepts, superticial curriculum
design, lack of dual-qualified teachers, and weak practical conditions. From the reinforcement dimensions

of "concept renewal,

curriculum reconstruction, industry-education

integration,

optimization", this paper proposes targeted optimization paths, aiming to enhance students’ engineering
practice and innovation capabilities and promote the reform of new engineering practical teaching.
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Exploration and Practice of the School Enterprise Joint Training Model for Higher
Environmental Chemistry under the Background of New Engineering
Zhu Guifen!, Tan Bing!, Liu Yongli', Du Junping?

(1 Henan Normal University, Xinxiang 453007, China;
2 Xinxiang Shiqing Environmental Technology Co., Ltd. Xinxiang, 453000, China)

Abstract: The construction of new engineering disciplines has put forward new requirements for the
practical and innovative abilities of high-level engineering talents. In response to the issues of insufficient
practical engineering experience among teachers and the disconnection between course content and
industry needs in traditional engineering application courses, this study takes the construction of the
"Advanced Environmental Chemistry" course as an example, exploring and constructing a new mode of
collaborative training between schools and enterprises, characterized by "university-led, enterprise
integration, dual-teacher collaboration, and project-driven”. Through specific practical paths such as
establishing a "dual-teacher" course teaching team, jointly building a practical teaching case library,
promoting multi-dimensional interactive blended teaching, and improving a multi-dimensional evaluation
system, the frontier technologies of the environmental protection industry and real engineering cases are
deeply integrated into course teaching. Practice has shown that this mode effectively breaks down the
barriers between theoretical teaching and industrial practice, significantly enhancing students' engineering
practical abilities, complex problem-solving skills, and professional competencies. It provides a practical
reference for teaching reforms in similar engineering professional courses.
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A highly sensitive and selective method for the determination of ceftiofur
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sodium in milk and animal-origin food based on molecularly imprinted
solid-phase extraction coupled with HPLC-UV

n N
Guoﬁﬁﬁn , Juan Zhao, Xiaoyue Wang, Can Yang, Shiying Li, Tong Lu, Xiang Li,

Xuefeng Wang ', Guifen Zhu

School of Environment, Henan Key Laboratory for Environmental Pollution Control, Key Laboratory for Yellow River and Huai River Water Environmental Pollution
Control, Ministry of Education, Henan Normal University, Xinxiang, Henan 453007, PR China

ARTICLE INFO

ABSTRACT

Keywords:

Ceftiofur sodium

Molecularly imprinted polymer
Solid-phase extraction

Food samples

The effective analysis of cephalosporin antibiotics in food animals has attracted considerable attention. Herein, a
high-performance liquid chromatograph equipped with a UV method based on molecularly imprinted-solid phase
extraction (MISPE-HPLC-UV) was developed for preconcentration, cleanup and determination of ceftiofur so-
dium (CTFS) in food samples. In this method, an eco-friendly molecularly imprinted polymer (MIP) was syn-
thesized and employed as an adsorbent, which exhibited excellent selectivity towards CTFS in water, and
adsorption equilibrium could be reached within 1 h. Under the optimized conditions, good linearity was obtained
for CTFS in the range of 0.005-1.0 mg L~! with a lower LOD of 0.0015 mg L, and the average recoveries were
higher than 91.9% (RSD less than 8.5%) at three spiked levels in milk, chicken, pork and beef samples. After 20
cycles, the recovery of the MISPE cartridge for CTFS was still higher than 95%, which proved that the MISPE-

HPLC-UV method was highly sensitive and selective for the analysis of CTFS in food samples.

1. Introduction

Food safety is one of the greatest concerns worldwide. With the
development of globalization, an increasing number of food products
are sold across national boundaries, which greatly increases the cases of
foodborne pathogen transmission (Chen & Ye, 2017; Ferreira et al,,
2018; Wang et al,, 2019). Ceftiofur sodium (CTFS), a typical third-
generation cephalosporin antibiotic, is widely used to prevent and
treat bacterial infections of animal respiration or as a feed additive for
growth promotion (Baeza et al., 2016; Cheng et al., 2019; Niu et al,,
2020). Unfortunately, the extensive use of CTFS in the treatment of
animal diseases may lead to the existence of drug residues in edible
animal or food products, which can cause potential harm to human
health (Puig et al., 2007). Hence, it is urgent to develop a sensitive and
selective analytical method for the determination of CTFS residues in
food products for public health.

Several analytical methods have been applied to determine the CTFS
residues in environments or food products, such as capillary electro-
phoresis (Wang et al., 2017), high-performance liquid chromatography

* Corresponding author.
E-mail address: gfzhu617@163.com (G. Zhu).

https://doi.org/10.1016/j.foodchem.2021.129013

(Chen & Ye, 2016; Karageorgou & Samanidou, 2010; Maia-Toaldo et al.,
2012), and mass spectrometry (Dorival-Garcia et al., 2016). However,
because of the large number of active ingredients in food and the lower
concentration of residual antibiotics, the direct analysis of these anti-
biotics has become a great challenge, and complicated pretreatment
steps are necessary to clean up and preconcentrate the targets prior to
analysis. To date, the SPE method has attracted increasing attention in
the separation and purification of real samples due to the advantages of
high recovery and simple operation of processes (Garcia Mayor, Pan-
iagua Gonzdlez, Garcinufio Martinez, Fernandez Hernando, & Durand
Alegria, 2017; Hou et al., 2013; Qin, Deng, Su, & Wang, 2012). While
most traditional SPE adsorbents lack selectivity, molecularly imprinted
polymers (MIPs) with excellent selectivity and high affinity can over-
come this shortcoming (Soledad-Rodriguez et al., 2017).

MIPs are synthetic functional receptors with specific recognition
sites for imprinted molecules that can selectively recognize imprinted
molecules in the extraction process even at low concentrations or coexist
with other compounds (Chen et al., 2011; Guo et al., 2018; Negarian
etal., 2019; Xu et al., 2018). Therefore, MIPs have been widely used as

Received 16 August 2020; Received in revised form 19 December 2020; Accepted 2 January 2021

Available online 8 January 2021
0308-8146/© 2021 Elsevier Ltd. All rights reserved.
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Construction of eco-friendly dual carbon dots
ratiometric fluorescence probe for highly selective
and efficient sensing mercury ion

o
DN

Yongli Liu'*, Xiaoyan Su’, Huanjia Liu’, Guifen Zhu’, Guobei Ge’,
Yuxin Wang', Penghui Zhou', Qingxiang Zhou**

1School ufEnuimnméInt,in\LLr{g}h Key Laboratory for Environmental Pollution Control, Key Laboratory for Yellow River
and Huai River Water Environmental and Pollution Control, Ministry of Education, Henan Normal University,

Xinxiang 453007, China

2College of Chemical Engineering and Environment, China University of Petroleum-Beijing, Beijing 102249, China

ARTICLE INFO

ABSTRACT

Article history:

Received 4 December 2023
Revised 8 January 2024
Accepted 9 January 2024
Available online 18 January 2024

Keywords:

Blue carbon dots
Red carbon dots
Electron transfer
Hg>*
Eco-friendliness

In present work, blue carbon dots (b-CDs) were derived from ammonium citrate and guani-
dine hydrochloride, and red carbon dots (r-CDs) were stemmed from malonate, ethylenedi-
amine and meso-tetra (4-carboxyphenyl) porphin based on facile hydrothermal method.
Eco-friendly ratiometric fluorescence probe was innovatively constructed to effectively
measure Hg?* utilizing b-CDs and r-CDs. The developed probe displayed two typical emis-
sion peaks at 450 nm from b-CDs and 650 nm from r-CDs under the excitation at 360 nm.
Mercury ion has strong quenching effect on the fluorescence intensity at 450 nm due to the
electron transfer process and the fluorescence change at 450 nm was used as the response
signal, whereas the fluorescence intensity at 650 nm kept unchangeable which resulted
from the chemical inertness between Hg?+ and 1-CDs, serving as the reference signal in the
sensing system. Under optimal circumstances, this probe exhibited an excellent linearity
between the fluorescence response values of AF,50/Fgso and Hg?* concentrations over range
0f0.01-10 pmol/L, and the limit of detection was down to 5.3 nmol/L. Furthermore, this probe
was successfully employed for sensing Hg?+ in practical environmental water samples with
satisfied recoveries of 98.5%-105.0%. The constructed ratiometric fluorescent probe provided
a rapid, environmental-friendly, reliable, and efficient platform for measuring trace Hg?* in

environmental field.
© 2024 The Research Center for Eco-Environmental Sciences, Chinese Academy of
Sciences. Published by Elsevier B.V.

* Corresponding authors.

E-mails: liuyongli@htu.edu.cn (Y. Liu), zhougx@cup.edu.cn (Q. Zhou).

https://doi.org/10.1016/j.jes.2024.01.013

1001-0742/@ 2024 The Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences. Published by Elsevier B.V.
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Fast and eco-friendly synthesis of carbon dots from pinecone for highly effective
detection of 2,4,6-trinitrophenol in environmental samples

Ed
Yongli Liu ©, Guobei% E]fanjla Liu, Yu})ﬁm ng, Penghui Zhou, Bin Li and Guifen Zhu

School of Environment, Key Laboratory of Yellow River and Huai River Water Environment and Pollution Control, Ministry of Education, Henan
Key Laboratory for Environment Pollution Control, Henan Province’s International Joint Laboratory on Key Techniques in Water Treatment,
Henan Normal University, Xinxiang, People’s Republic of China

ABSTRACT ARTICLE HISTORY
2,4,6-Trinitrophenol (TNP) has high explosive risks and biological toxicity, and there has been Received 2 April 2024
considerable concern over the determination of TNP. In the present work, fluorescent carbon dots Accepted 8 May 2024
(CDs) stemmed from a green carbon source of pinecone by the facile hydrothermal approach. A

novel environment- friendly fluorescent probe was developed to efficiently detect TNP by using Carbon dots: fluorescence
the obtained CDs with remarkable fluorescence stability. The fluorescent CDs exhibited obvious probe; 246jTrinitrophenol-
excitation dependence with the highest peaks for excitation and emission occurring at 321 and Inner filter effect; '
411 nm, respectively. The fluorescence intensity is significantly reduced by TNP owing to the inner environmental samples
filter effect with the CDs. The probe exhibited good linearity with TNP concentrations in the

range of 0.025-20 ug mL™", and the limit of detection was as low as 8.5 ng mL™". Additionally,

the probe proved successful in sensing TNP quantitatively in actual environmental samples with

satisfied recoveries of 95.6-99.6%. The developed fluorescent probe offered an environment-

friendly, efficient, rapid, and reliable platform for detecting trace TNP in the environmental field.
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KEYWORDS

o
TNP
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Carbon dots Inner filter effect

Highlights . . - . .
pharmaceuticals, presenting a significant risk to public

 Novel carbon dots were synthesised from green pre- safety and homeland security [1]. Furthermore, TNP is
cursors of pineal powder, easily released into the environment and causes pol-
« The highly effective quenching process was put down lution with its high water-solubility, high toxicity and
to the inner filter effect. difficult degradation. Meanwhile, TNP also seriously
e The as-constructed fluorescent probe was success-  endanger human health by damaging vital organs, the
fully utilised for sensing 2,4,6-trinitrophenol in nervous system and the cardiovascular system even at
environmental samples. a trace level because of its high biological toxicity and
e The proposed method was simple, rapid, efficient, bioaccumulation [2,3]. There have been considerable
economical, and eco-friendly. efforts to acquire several methods for detecting TNP,

which contain HPLC, LC-MS/MS, SPR, and SERS [4-6].
These analytical methods show high selectivity and
sensitivity. However, most of them also showed some
2,4,6-Trinitrophenol (TNP) is a crucial ingredient in the shortcomings in time consumption, rather expensive
manufacture of dyes, explosives, fireworks, and instruments, and complex sample pretreatment

1. Introduction

CONTACT Yongli Liu € liuyongli@htu.edu.cn; Guifen Zhu @ gfzhu617@163.com @ School of Environment, Key Laboratory of Yellow River and Huai River
Water Environment and Pollution Control, Ministry of Education, Henan Key Laboratory for Environment Pollution Control, Henan Province’s International Joint
Laboratory on Key Techniques in Water Treatment, Henan Normal University, Xinxiang 453007, People’s Republic of China
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