
O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 0

6 
Ju

ly
 2

02
3.

 D
ow

nl
oa

de
d 

on
 1

2/
8/

20
25

 1
1:

58
:5

9 
PM

. 
 T

hi
s 

ar
tic

le
 is

 li
ce

ns
ed

 u
nd

er
 a

 C
re

at
iv

e 
C

om
m

on
s 

A
ttr

ib
ut

io
n 

3.
0 

U
np

or
te

d 
L

ic
en

ce
.

Analytical Methods
rsc.li/methods
The Royal Society of Chemistry is the world's leading chemistry community. Through our high impact journals and publications we
connect the world with the chemical sciences and invest the profits back into the chemistry community.

IN THIS ISSUE

ISSN 1759-9679 CODEN AMNECT 15(26) 3117–3288 (2023)

View Article Online
View Journal  | View Issue
Cover
Front cover image © Getty
Images.
This journal is © The Royal Society o
f Chemistry 2023
CRITICAL REVIEW
3125

Modern analytical and bioanalytical technologies
and concepts for smart and precision farming

Jia Ling Tsong and Sook Mei Khor*
COMMUNICATIONS
3149

Meso pyridinium BODIPY-based long wavelength
infrared mitochondria-targeting fluorescent probe
with high photostability

Shenghe Jiao, Xiaochun Dong* and Weili Zhao*
Anal. Methods, 2023, 15, 3119–3124 | 3119

http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d3ay90086j
https://pubs.rsc.org/en/journals/journal/AY
https://pubs.rsc.org/en/journals/journal/AY?issueid=AY015026


O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 0

6 
Ju

ly
 2

02
3.

 D
ow

nl
oa

de
d 

on
 1

2/
8/

20
25

 1
1:

58
:5

9 
PM

. 
 T

hi
s 

ar
tic

le
 is

 li
ce

ns
ed

 u
nd

er
 a

 C
re

at
iv

e 
C

om
m

on
s 

A
ttr

ib
ut

io
n 

3.
0 

U
np

or
te

d 
L

ic
en

ce
.

View Article Online
Editorial Staff
Executive Editor 
Philippa Ross

Deputy Editor 
Alice Smallwood

Editorial Production Manager 
Jason Woolford

Development Editor 
Celeste Brady

Publishing Editors 
Gabriel Clarke, Derya Kara-Fisher, 
Emma Stephen, Ziva Whitelock

Publishing Assistant 
Andrea Whiteside

Editorial Assistant 
Leo Curtis

Publisher 
Jeanne Andres

For queries about submitted articles please contact  
Jason Woolford, Editorial production manager, in the first 
instance. E-mail methods@rsc.org

For pre-submission queries please contact  
Philippa Ross, Executive editor.  
E-mail methods-rsc@rsc.org

Analytical Methods (electronic: ISSN 1759-9679) is published 
48 times a year by the Royal Society of Chemistry,  
Thomas Graham House, Science Park, Milton Road, 
Cambridge, UK CB4 0WF.

All orders, with cheques made payable to the Royal Society of 
Chemistry, should be sent to the Royal Society of Chemistry 
Order Department, Royal Society of Chemistry,  
Thomas Graham House, Science Park, Milton Road, 
Cambridge, CB4 0WF, UK 
Tel +44 (0)1223 432398; E-mail orders@rsc.org

2023 Annual (electronic) subscription price: £2416; US$4255. 
Customers in Canada will be subject to a surcharge to cover 
GST. Customers in the EU subscribing  
to the electronic version only will be charged VAT.

If you take an institutional subscription to any Royal Society of 
Chemistry journal you are entitled to free, site-wide web access 
to that journal. You can arrange access via Internet Protocol 
(IP) address at www.rsc.org/ip

Customers should make payments by cheque in sterling 
payable on a UK clearing bank or in US dollars payable  
on a US clearing bank. 

Whilst this material has been produced with all due care, the 
Royal Society of Chemistry cannot be held responsible or liable 
for its accuracy and completeness, nor for any consequences 
arising from any errors or the use of the information contained 
in this publication. The publication of advertisements does not 
constitute any endorsement by the Royal Society of Chemistry 
or Authors of any products advertised. The views and opinions 
advanced by contributors do not necessarily reflect those of 
the Royal Society of Chemistry which shall not be liable for 
any resulting loss or damage arising as a result of reliance 
upon this material. The Royal Society of Chemistry is a charity, 
registered in England and Wales, Number 207890, and a 
company incorporated in England by Royal Charter (Registered 
No. RC000524), registered office:  
Burlington House, Piccadilly, London W1J 0BA, UK,  
Telephone: +44 (0) 207 4378 6556.

Advertisement sales:  
Tel +44 (0) 1223 432246; Fax +44 (0) 1223 426017;  
E-mail advertising@rsc.org

For marketing opportunities relating to this journal,  
contact marketing@rsc.org

Analytical Methods
rsc.li/methods
Early applications of new analytical methods with clear societal impact.

Editorial Board
Editor-in-Chief
Scott Martin, St. Louis University, USA 

Associate Editors 
Jonas Bergquist, Uppsala University, Sweden
Wendell Coltro, Federal University of Goiás, 
Brazil

Juan García-Reyes, Jaén University, Spain
Tony Killard, University of the West of 
England, UK
Zhen Liu, Nanjing University, China
Chao Lu, Beijing University of Chemical 
Technology, China

Fiona Regan, Dublin City University, Ireland
Michael Roper, Florida State University, USA
Jill Venton, University of Virginia, USA

Advisory Board
Jailson de Andrade, Federal University of 
Bahia, Brazil
Lane Baker, Indiana University, USA
Craig Banks, The Manchester Metropolitan 
University, UK
Emanuel Carrilho, University of São Paulo, 
Brazil
Yi Chen, Chinese Academy of  
Sciences, China
Christopher Easley, Auburn University, USA

Anthony Gachanja, Jomo Kenyatta University 
of Agriculture and Technology, Kenya
Amanda Hummon, Ohio State University, 
USA
Lauro Kubota, Instituto de Química, Brazil
Ally Lewis, University of York, UK
Juewen Liu, University of Waterloo, Canada
Susan Lunte, University of Kansas, USA
Jim Luong, Dow Chemical Canada ULC, 
Canada

Susheel Mittal, Thapar University, India
Antonio Molina-Díaz, University of Jaén, 
Spain
Koji Otsuka, Kyoto University, Japan
Brett Paull, University of Tasmania, Australia
Zachary Schultz, Ohio State University, USA
Guobao Xu, Changchun Institute of Applied 
Chemistry, China

Information for Authors
Full details on how to submit material for publication in 
Analytical Methods are given in the Instructions for Authors 
(available from http://www.rsc.org/authors). Submissions should be 
made via the journal’s homepage:  
rsc.li/methods

Authors may reproduce/republish portions of their published 
contribution without seeking permission from the Royal Society of 
Chemistry, provided that any such republication is accompanied by 
an acknowledgement in the form: (Original Citation)–Reproduced 
by permission of the Royal Society of Chemistry. 

This journal is © The Royal Society of Chemistry 2023.  
Apart from fair dealing for the purposes of research or private study 
for non-commercial purposes, or criticism or review, as permitted 
under the Copyright, Designs and Patents Act 1988 and the 
Copyright and Related Rights Regulation 2003, this publication may 
only be reproduced, stored or transmitted, in any form or by any 
means, with the prior permission in writing of the Publishers or in 
the case of reprographic reproduction in accordance with the terms 
of licences issued by the Copyright Licensing Agency in the UK.  
US copyright law is applicable to users in the USA. 
Registered charity number: 207890

http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d3ay90086j


O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 0

6 
Ju

ly
 2

02
3.

 D
ow

nl
oa

de
d 

on
 1

2/
8/

20
25

 1
1:

58
:5

9 
PM

. 
 T

hi
s 

ar
tic

le
 is

 li
ce

ns
ed

 u
nd

er
 a

 C
re

at
iv

e 
C

om
m

on
s 

A
ttr

ib
ut

io
n 

3.
0 

U
np

or
te

d 
L

ic
en

ce
.

View Article Online
COMMUNICATIONS
3156

A highly sensitive and low toxicity cellulose-based
fluorescent polymer for H2S detection in cells,
zebrafish and food samples

Hui Sun, Qingyu Xu, Chen Xu, Yukun Zhang, Jindong Ai,
Mingguang Ren,* Shoujuan Wang and Fangong Kong
This journal is © The Royal Society of Chemistry 2023
3161

Atomic-precise Pt2Cu4 cluster-based fluorescent
sensor for rapid interleukin-6 detection

Zi-Hui Shao, Hui-Lin Mo, Xueli Zhao,* Fuwei Xie*
and Ge Zhao
PAPERS
3165

A cell-surface-anchored DNA probe coupled with
hybridization chain reaction enzyme-free dual signal
amplification for sensitive electrochemical detection
of the cellular microenvironment

Pinghua Ling,* Linyu Wang, Xinyu Sun, Wenwen Xu,
Pei Yang and Chuanye Tang
3173

Integration of metabolomics and network
pharmacology for enhancing mechanism
understanding and medication combination
recommendation for diabetes mellitus and diabetic
nephropathy

Mengxiang Xiao, Wuping Liu, Xiulin Shi, Jinxia Wu,
Guiping Shen and Jianghua Feng*
Anal. Methods, 2023, 15, 3119–3124 | 3121

http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d3ay90086j


O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 0

6 
Ju

ly
 2

02
3.

 D
ow

nl
oa

de
d 

on
 1

2/
8/

20
25

 1
1:

58
:5

9 
PM

. 
 T

hi
s 

ar
tic

le
 is

 li
ce

ns
ed

 u
nd

er
 a

 C
re

at
iv

e 
C

om
m

on
s 

A
ttr

ib
ut

io
n 

3.
0 

U
np

or
te

d 
L

ic
en

ce
.

View Article Online
PAPERS
3188
3122 | Anal. Methods, 2023, 15, 3119–3124
In vivo bioimaging and detection of endogenous
hypochlorous acid in lysosome using a near-infrared
fluorescent probe

Jian Jiang, Shaocai Wang, Sai Wang, Yinshuang Yang,
Xiuli Zhang, Wenjun Wang, Xu Zhu,* Mingxi Fang*
and Yaozeng Xu*
3196
Electrochemical sensing of methotrexate in the
presence of folic acid using PAMAM dendrimer-
functionalized multiwalled carbon nanotube-
modified electrode

Fariba Garkani Nejad, Hadi Beitollahi*
and Iran Sheikhshoaie
3206
A comprehensive and high-throughput screening
method for multiple prohibited substances by UPLC-
QE Plus-HRMS and HPLC-QQQ-MS in human urine
for doping control

Yunxi Liu, Tianyu Dong, Kuan Yan,* Zhanliang Wang,*
Genye He, Yufeng Zhang, Congcong Ma, Lu Liu,
Wei Chang and Lisi Zhang
3225
Detection & identification of hazardous narcotics
and new psychoactive substances using Fourier
transform infrared spectroscopy (FTIR)

Samuel F. Williams,* Robert Stokes, Pik Leung Tang
and Ana M. Blanco-Rodriguez
This journal is © The Royal Society of Chemistry 2023

http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d3ay90086j


O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 0

6 
Ju

ly
 2

02
3.

 D
ow

nl
oa

de
d 

on
 1

2/
8/

20
25

 1
1:

58
:5

9 
PM

. 
 T

hi
s 

ar
tic

le
 is

 li
ce

ns
ed

 u
nd

er
 a

 C
re

at
iv

e 
C

om
m

on
s 

A
ttr

ib
ut

io
n 

3.
0 

U
np

or
te

d 
L

ic
en

ce
.

View Article Online
PAPERS
3233

A novel “turn on” fluorescence probe based on
a caffeic acid skeleton for detecting Al3+ and
bioimaging application

Jian Song, Xiaoqin Yang, Sida Xie, Guolei Zhu,
Xiaoping Rao, Ping Zhao and Qian Jiang*
This journal is © The Royal Society of Chemistry 2023
3240

A wash-free, elution-free and low protein adsorption
paper-based material for nucleic acid extraction

Ruihua Tang,* Xueyan Yan, Min Li, Aoqi Du, Hui Yang,
Huancai Yin and Mingyue Xie
3251

A self-cascade system based on Ag nanoparticle/
single-walled carbon nanotube nanocomposites as
an enzyme mimic for ultrasensitive detection of L-
cysteine

Feifei Li, Congcong Hu, Wenen Su, Hao Liang,
Fubing Xiao, Jinquan Liu, Yan Tan and Shengyuan Yang*
3259

Ratiometric colorimetric detection of fluoride ions
using a schiff base sensor: enhancing selectivity and
sensitivity for naked-eye analysis

Anusha A. Mahishi, Sachin M. Shet, Padmaja V. Mane,
Jingxian Yu, A. Ve. Sowriraajan, Madhuprasad Kigga,*
Mahesh P. Bhat,* Kyeong-Hwan Lee* and
Mahaveer D. Kurkuri*
Anal. Methods, 2023, 15, 3119–3124 | 3123

http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d3ay90086j


O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 0

6 
Ju

ly
 2

02
3.

 D
ow

nl
oa

de
d 

on
 1

2/
8/

20
25

 1
1:

58
:5

9 
PM

. 
 T

hi
s 

ar
tic

le
 is

 li
ce

ns
ed

 u
nd

er
 a

 C
re

at
iv

e 
C

om
m

on
s 

A
ttr

ib
ut

io
n 

3.
0 

U
np

or
te

d 
L

ic
en

ce
.

View Article Online
PAPERS
3268
3124 | Anal. Methods, 2023, 15, 3119–3124
A borate-based peroxynitrite fluorescent probe and
its application in fluorescence imaging of living cells

Fulan Xie, Rui Zhou, Chi Jian, Lizhu Zhang*
and Yonghui He*
3275
Non-invasive detection of bladder cancer via
microfluidic immunoassay of the protein biomarker
NMP22

Xiali Guan, Da Lu, Zhigang Chen, Zhuya Wang,
Gang Zhou* and Yubo Fan*
This journal is © The Royal Society of Chemistry 2023

http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d3ay90086j

