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ARTICLE INFO ABSTRACT

Keywords:

Paria cocos peel residue
Steam explosion
Saluble dietary fiber

Poria cocos peel residue (PCPR) still contains much soluble dietary fiber (SDF), steam explosion (SE) treatment
was applied to PCPR Lo create a superior SDF. Steam pressure of 1.2 MPa, residence period of 120 s, and moisture
content of 13% were the optimized parameters for SE treatment of PCPR. Under optimized cireumstances, SE.
treatment of PCPR enhanced its SDF yield from 5.24% to 23.86%, Gompared to the original SDF, the SE-treated
SDF displayed improved enzyme inhibition, i

luding the inhibition of «-amylase and pancreatic lipase, also

enhanced water holding, oil holding, water swelling, nutrient adsorption including cholesterol, nitrite ions, and
glucose and antioxidant abilities, Additionally, it had a decreased molecular weight, improved thermal stability,
and a rough surface with many pores of different sizes. Given that SDF had been impraved physiachemical and
functional characteristics thanks to SE treatment, it might be the excellent functional ingredient for the food

‘business.

1. Introduction

Poria cacos is an eatable fungus that is primarily grown in China. Due
to the mushroom's high concentration of polysaccharides, triterpenoids,
dietary fibers (DFs), proteins, frace elements, and amino acids, it has
therapeutic benefits on inflammation, oxidative swress, tumors, and hy-
perglycemia (Zhao ct al, 2023). So, after processing, Poria cocos is
typically consumed as food or used as medicine (Lan et al,, 2023). The
Poria cocos peel residue (PCPR), produced as a by-product of processing
of Poria cocos is typically discarded or utilized as animal feed. However,
PCPR is abundant in DF, as a result, it might have additional economic
worth. DF, as a kind of macromolecular polysaccharide, is one of the
seven nutrients. In the small intestine, it is not, however, absorbed
(MNepali et al., 2022), According to studies, DF lowers the risk of devel-
aping some prolonged ailments, such as heart disease (Khanpit et al.,
), diabetes (Mazhar et al, 2023) and obesity (Waddell & Orfila,
). Based on its solubility, DF can be divided into two categories:
insoluble DF and soluble DF (SDF) (Liu et al., 2022; Gan et al,, 2020),
The surface shape, functional groups, and molecular weight of SDF are
typically significant contributors in the physical, chemical and func-
tional characteristics of DF. High-quality DF has an SDF concentration of

* Gorrespondi
Enail address
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/doi.01g/10.10

fochx. 2023, 100829

mere than 10% (Khanpic et al., 2 1). For the sake of
reusing PCPR, boosting the SDF content in DF might be one option.

The process known as steam explosion (SE) is a common physical
pretreatment in which fibrous raw materials are weated with high
temperature pressurized steam for a set amount of time. This pushes the
steam into the raw materials' tissues and cells to achieve component
separation and mechanical alteration in the materials through the
prompt pressure relief procedure (Mader et al, 2022; Wan et al,, 2022),
SE s better than other pretreatment techniques in terms of affordability,
energy efficiency, and absence of chemical pollution (Arshanitsa et al,
2022). During SE processing, cellulose and hemicellulose, which are
insoluble macromolecular polysaccharides, are converted into the small-
molecule soluble polysaccharide SDF either through thermal degrada-
tien or hydrogen bond breaking (Arshanitsa et al., 2022), Therefore, SDF
extract yield from by-products including orange peel (Fan et al., 2022),
sweet potato waste (Wang et al., 2017), okara (Li et al., 2019) and apple
pomace (Zhao et al, has been improved using SE technology.
These results suggest that SE cotild be used as a prewreatment method to
produce high quality SDF from PCPR.

To achieve the highest SDF extraction yield in the current work,
PCPR was treated with SE utilizing certain experimental conditions. To

1; Qiao etal, :
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Effects of steam explosion treatment on the physicochemical
properties and biological activities of okara-derived soluble
dietary fibre

Tiange Li, Ruiqi Liu, (©) Tianlin Wang, Yankun Fu, Mingwu Qiao, Xianging Huang*

& Lianjun Song* (3

Zhengzhou City Key Laboratory for Soybean Refined Processing, College of Food Science and Technology. Henan Agrieultural University,
Zhengzhow, China

( Received 20 Aprit 2023 Accepted In revised form 29 Augusi 2023

y  Okara is the by-product of soybean during processing, which is rich in dietary fibre. In this study, the
effects of steam explosion (SE) treatment on the physicochemical properties and biological activities of
soluble dietary fibre (SDF) from okara were investigated. Results showed that SE increased the water-
halding capacity, oil-holding capacity, swelling capacity, water solubility, foaming ability, foaming stabil-
ity, emulsifying activity and emulsion stability of SDF. The structure of okara-derived SDF was changed
after SE treatment, and the surface was poriferous. rough and collapsed. SDF from okara modified by
SE exhibited significantly higher glucose ion capacity, chol | adsorption capacily and antioxi-

manifested by the increase in DPPH and ABTS-radical scavenging activity as well as ferric
ion-reducing antioxidant power. In vitro colonic ion and 168 rDNA seq ¢ showed thal SE
wreatment up-regulated the short-chain fatty acids (SCFAs) concentrations and increased diversity of gut
microbiota. Moreover, SE treatment increased the relative abundance of specific beneficial bacteria includ-
ing Laciohaeillus, whereas decreased the relative abund of . Ei s, Esch

Shigella and Proteus. In conclusion, these results highlight the potential of SE in improving the physico-

chemical and functional properties of okara-derived SDF and promoting its future application.

Keywords  Gut Microbiota, okara. physicochemical propertics. soluble dictary fibre. steam explosion,

soluble dietary fibre (SDF) or insoluble dietary fibre

Intraduction (IDF) based on its solubility (Stephen e/ al., 2017).

Okara (soybean residue) is the by-product from the
manufacture of soy products such as tofu and soy milk
(Eze et al., 2022). With the development of soybean
industry, the demand for soybean is inc 2. Most
of okara are vsually us feed, fertiliser or dis-
carded due to its high susceptibility to spoilage, unde-
sirable flavour and high moisture content. resulting
in low utilisation rates and significant socio-
environmental problems (Hu er al. 2019). However,
okara is rich in nutrients and contains 15.2%-33.4'
proteins, 42.4%-58.1% dictary fibres, 8.3%-10.9%
lipids and 0.1% soy isoflavones when dried (Vong &
Liu, 2016). Therefore, it is of great significance for the
high-value utilisation of okara resources

Dietary fibre is the indigestible complex carbohy-
drates in plant foods, which can be categorised as

Tiange Li and Ruigi Liu contrbute squally.

DF has several physicochemical properties including
water-holding capacity (WHC). water swelling capacity
(WSC), oil holding capacity (OHC). glucose adsorp-
tion capacity (GAC), cholesterol adsorption capacity
(CAC) and viscosity, which bring food good properties
to improve sensory quality, gel capacities and mechan-
ical properties (FHe er al., 2022b). DF, especially SDF.,
exhibits a variety of health benefits such as improving
the gut health and preventing the development of obe-
sity, type 2 diabetes, cancer and intestinal diseases
(Veronese er al., 2018; Dayib er al., 2020). Owing to
its peculiar rich fibre composition, okara has possible
prebiotic impact on the maintenance of intestinal
microecology, as well as the consequential influence
against metabolic disorders (Swallah et al., 2021).
SDF-rich okara treatment increased the relative abun-
dance of several beneficial bacteria and short-chain
fatty acids (SCFAs) concentrations, thus alleviating
obesity and hyperlipidemia in high-fat diet-induced

doi:10.1111ijfs. 16695
2023 Instituta of Food, Seionco and Teshnology (FSTTF)
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ARTICLE INFO ABSTRACT

Keywords: Lead ion (Pb**) pollution seriously threatens the quality of aquatic products, In this study, a ratiometric flue.

Ratiomertic fluorescence sensor
Detection of lead

Onsite

Poctable detection platform
Aquatic products

was developed for selective

rescence sensor consisting of tangerine fluorescent Mn:Zns QDs (T-QDs) and blue fuorescent Fe-MOF (B-MOF)

a0 o Pb*, the T-QD: hed

i s
while the fluorescence of B-QDs was slightly changed, causing the changes of fuorescence colors from tangerine
to blue with a detection limit (LOD) of 3.79 nmol/L. The sensor also had the strengths of low cost, easy to

operate, excellent sensitivity and selectivity. Significantly, a portable detection platfom integrated with the
sensor was constructed to achieve on-site visual detection. As expected, the detection platform was successfully
applied for testing Pb®* with the LOD of 7.78 nmol/L. The strategy may not only provide a great capacity for on-
site monitoring of Pb** in aquatic products but alsa expand application in environmental pollution detection.

1. Introduction

Due to rapid industrialization, large amounts of wastewater con-
taining heavy metals are discharged into rivers and lakes, polluting
farmland and the aquatic environment [1,2], Lead (II) ion (Pb?") is
considered one of the most toxic and severely polluted heavy metals,
which can accumulate in aquatic animals and plants through the food
chain [3,4], causing several diseases such as blood disorders, mental
diseases, heart disease, and nervous system damage (5 7). Conse-
quently, the maximum detection limit of Pb*" in aquatic products has
been by i and For
example, the Chinese govemment and the European Union have set
maximum residue limits for Pb** in aquatic products at 0.5 and 0.3 mg/
kg, Tespectively (41, the complex envi and the
presence of other substances (such as metal and salt jons) can affect the
accuracy of the detection results, Therefore, a novel method that can
specifically detect Pb®" and not get affected by other substances should
be wgently developed. Traditional analytical methads for Pb2* detec-
tion include atomic absorption spectroscopy (AAS) [#], atemic emission

* Corresponding author.
Email address

hitpss//do org/10.1016/j.mic

spectrometry (AES) 9], and inductively coupled plasma atomic emis-
sion spectrometry (ICP-AES) [10]. These methods effectively satisfy the
accuracy requirements for detecting Ph?*. However, the limitations in
complex instrument eperation, time consumption, and high costs are
significant. Therefore, the real time monitoring of the target is difficult
1]
Inxecent years (Table 1), a range of novel methods are developed for
the rapid detection of Pb*", such as colorimetrie [12], fluarescence [13],
and electrochemical methods [ 14], have gradually garnered attention
15]. Among them, the ratiometric fluorescent sensor has become the
first candidate for the visual on-site detection of Pb*" due to its multiple
fluorescence signal responses [ 16]. Furtherly, it can self-calibrate by
lating the ratio of fly intensiry, imp the sensirivity
and accuracy [17]. Presently, the ratiometric fluorescent sensor has
gameted widespread attention due to the diversity and convenience of
their constituent materials and other fluorescence characteristics,
including metal-organic frameworks (MOF), carbon quantum dots
(CDs), quantum dots (QDs), metal nanoclusters, and various organic
dyes (18], He et al. designed a ratio fluerescence sensor based on

Received 24 March 2024; Received in revised form 11 June 2024; Accepted 14 June 2024

Available online 14 June 2024

0026-265% /€ 2024 Elsevier B.V. All rights are reserved, including those for text and data mining, Al training, and similar technologies.
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Abstract

Lead (Pb) exposure poses significant health risks, particularly in neurodegenerative diseases such as Alzheimer’s disease
(AD). This study investigates the neuroprotective effects of pea peptide (PP4) on PC12 cells exposed to Pb. Using Cell
Counting Kit-8 (CCK-8), pretreatment with PP4 at 50 and 200 uM concentrations significantly improved cell viability
compared to Pb-only treated cells (P <0.05), indicating a protective effect. Moreover, Pb exposure led to increased Amy-
loid Precursor Protein (APP) expression at 10 and 20 puM after 24 h (P <0.05), while (-site amyloid Precursor Protein
Cleaving Enzyme 1 (BACEI) levels were elevated across all concentrations tested (P <0.05). We established that PP4
can mitigate Pb-induced cytotoxicity and reduce the expression of APP and BACE] by activating the Phosphoinositide
3-kinase / Protein Kinase (PI3K/AKT) signaling pathway. This study highlights the potential of PP4 as a therapeutic agent
in preventing neurotoxic damage associated with lead exposure, suggesting a novel approach for the management of AD.

Keywords Lead - Pea peptide - APP - BACEI - AB,_,, - PI3K/AKT

Introduction including contaminated soil, water, and air. For example,

cereals like wheat showed Pb levels reaching 4.04 pg/g,
Lead (Pb) contamination in food is a growing concern due  surpassing the cereals” maximum allowable concentration
to its potential health risks, particularly in regions exposed  of 0.20 ug/g. At the same time, vegetables from the Tangail
to industrial activities and environmental pollutants [1.  district exhibited even higher levels, with specific samples
2]. It can enter the food chain through various pathways,  containing up to 2.17 pg/g of Pb [3]. Due to its persistence
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University, 63#Agricultural Read, Zhengzhou 450000, China
2 Food and Drug Department, University of Parma, Parco Area
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Abstract

Lead (Pb) exposure is a major environmental risk factor for neurodegenerative diseases. This study investigates the neu-
roprotective effects of black soybean peptides (BSPs), particularly BSP1, BSP3, and BSP4, against Pb-induced toxicity in
HT22 mouse hippocampal neuron cells, with a mechanistic focus on the RhoA/MAPK signaling pathway. The rationale for
targeting RhoA/MAPK stems from their established roles in mediating oxidative stress and apoptosis in Pb-related pathology.
Pretreatment with BSP1 or BSP4 (200 uM) increased cell viability by approximately 35% relative to the Pb-only group. At
the same time, BSPs also decreased intracellular reactive oxygen species (ROS) levels by up to 40% and malondialdehyde
(MDA) by 30%. Antioxidant enzyme activities, including superoxide dismutase (SOD) and catalase (CAT), were restored to
near-control levels; for example, SOD activity increased 1.8-fold compared with the Pb group. Western blot and immunofiuo-
rescence confirmed that BSPs reduced the Pb-triggered activation of RhoA, ROCK1/2, and MAPK proteins (p38, INK, ERK).
These findings demonstrate that BSPs mitigate Pb-induced neurotoxicity by enhancing antioxidant activity and targeting
RhoA/MAPK signaling, highlighting their potential as functional food ingredients or therapeutic agents for neuroprotection.

Keywords Neuroprotection - Black soybean peptides - Lead toxicity - RhoA/MAPK pathway - Oxidative stress

Introduction

Alzheimer’s disease (AD) affects over 33 million people
worldwide [1]. AD is a significant cause of dementia in older
adults and is characterized by the buildup of hyperphospho-
rylated tau proteins, extracellular amyloid beta (Ap) plaques,
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mitochondrial dysfunction, and synaptic damage [2]. Numer-
ous studies have shown that lead disrupts neurcnal function,
including changes in neurotransmitter release, excitotoxicity,
impairments in synaptic formation and plasticity, and the
progression of neurological disorders like AD [3-5]. There-
fore, it is essential to identify substances that can effectively
reduce the impact of heavy metal pollution, especially lead
(Pb), on the nervous system.

Recently, through molecular docking of rice bran active
peptide KF-8 with various predicted potential antioxidant
targets, Yang et al. ultimately identified SIRT1 and CXCR4
as KF-8's antioxidant targets, laying the groundwork for
subsequent research on the peptide's antioxidant mecha-
nism [6]. Our previous study found that black soybean pep-
tides (BSP1-BSP5) with sequences KKWNP, KKAFPKD,
KAKSPLF, KKATNPLF, and KKKILSYAMDG had high
biological activity and purity of more than 80% [7]. BSP has
shown potential in mitigating Pb-induced oxidative stress by
reducing ROS production via the Keapl/Nrf2/TXNIP sign-
aling pathway, making it a promising candidate for func-
tional foods and therapies [7].
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Abstract
The oligosaccharides present in peas, an important edible legume, play a erucial role in its physiclogical funetions. In this
study, the microwave-ultrasonic assisted extraction of pea oligosaccharides was optimized using both single factor and
response surface methods with water as the extraction solvent. AB-8 macroporous resin was used for decolorization and
of these ol ides, followed by their impact on prohiotic proliferation in vitro. The optimal
conditions for extraction were found to be microwave power at 700 W for 30 s, solid-to-liquid ratio at 1:12 g/mL, ultrasonic
power at 190 W for 22 min, resulting in a maximum yield of pea oligosaccharides at 7.97%. Purification of pea oligosac-
charides using AB-8 macroporous resin resulted in sugar retention and decolorization rates of 89,39 and 91,13%, respec-
tively. HPLC analysis revealed that stachyose accounted for the largest proportion (34.53%) ameng the pea oligosaccharide
eomposition, followed by verbaseose (23.82%), raffinose (1.15%), and sucrose (17.15%). Furthermore, these pea-derived
oligosaccharides exhibited significant effects on promoting the growth of Laciobacillus paracasei, Lactobacillus plantarum,
A ia muciniphila, and Bifidob fum bifidum strains; thus suggesting their potential application as high-quality
prebiotic materials in functional food development.

Keywords Pea oligosacchrides - Microwave ullrasonic assisted extraction - Response surface methodology - Probiotic

proliferation

Abbreviations Introduction

RFOs  Raffinose family cligosaccharides

HPLC  High-performance liquid ¥ ‘The cultivation of pea (Piswnt sativiem L.} as a significant

BBD  Box-Behnken design legume crop is widespread globally, with major producers

RSM  Respanse surface methodology including Canada, China, Russia, the United States, and

RCM  Reinforced clostridial medium India. Pea seeds are abundant in protein, starch, dietary fiber,
oligosaccharides, vitamins, and minerals; thus constituting
an essential component of the human diet (Wu et al. 2023).
The oligosaccharide content in pea seeds ranges from 5.8%
to 15.7% (Gawlowska et al. 2017), playing a crucial role in
various physiological functions (Kanwal et al. 2023). Pea

= oligosaccharides primarily consist of the raffinose family
oligosaceharides {(RFOs), which are eomposed of sucrose

= molecules linked by a-1.6 glycosidic bonds to one or mare

galactoside groups at the glucose-C6 position. Raffinose
serves as an exemplary instance, while stachyose, verbas-
cose, and other sucrose derivatives are also encompassed
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Abstract: Aflatoxin By (AFB;) exhibits high toxicity and has the potential to induce cancer,
deformities, and mutations. [t is therefore highly desirable that sensitive and straightfor-
ward methods for detecting AFB; be developed. In this study, due to the high specific
adsorption capacity of AFB; aptamers, we applied a sensing slrategy based on quantum
dots (QDs) and carboxyl-functionalized graphene oxide (FGO) to construct a simple fluo-
rescence quenching platform. FGO and CdTe QDs modified with AFB;y aptamers cause
a FRET effect that produces CdTe Qs with yellow-green fluorescence quenching. When
AFB, is present, aptamers form complexes with it and CdTe QDs leave the quenching plat-
form, resulting in fluorescence recovery. In this study, we used a fluorescence aptasensor
with a wide detection range of 0.05 to 150 ng/mL and a low limit of detection (LOD) of
8.2 pg/mL. The average recoveries of AFBy in peanut and pure milk samples ranged from
94.5% to 107.0%. The aptasensor also exhibited the advantages of simple operation, low
cost, and good stability. The sensing strategy reported here can thus serve as a potential
candidate for the rapid detection of AFB;,

Keywords: aflatoxin By; aplasensor; carboxyk-functionalized graphene oxide; CdTe

QDs; FRET

1. Introduction

Aflatoxin By (AFBy) is a type of harmful substance generated by Aspergillus flavis
and Aspergillus parasiticus. It is easy for agricultural products to be contaminated by
AFB; [1,2], which has been closely associated with immunosuppression, kidney disease,
and even cancer [3-5]; indeed, AFB, is recognized by the International Organization for
Cancer as a Class [ carcinogen. Contamination of food by AFB; is now a major global
issue, and the development of effective and user-friendly AFB; detection strategies is now
highly anticipated.

Today, HPLC, TLC, and LC-MS are the most widely used conventional AFB; detection
methods [7-8]. These approaches have advantages in terms of detection sensitivity and
accuracy. However, their application in rapid detection is constrained by several limitations;
these include cumbersome measurement procedures, high costs, and the unsuitability
of such metheds for screening large samples. In recent years, immunological methods
have been developed for the simple and rapid detection of AFB;, primarily including
electrochemical immunoassay, ELISA, and antigen microarray [10-12]. However, the high
cost of antibodies used in immunological methods is a concern that cannot be overlooked.
Compared with antibodies, aptamers are easier and cheaper to produce [13]. Consequently,
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Kapwards:
Aptasensor

Fluorescence resonanice encrgy transfer
Point.of-care testing

Zearlenone

Herein, a ratiometric Muorescence aplasensor was established for zearalenone (ZEN) detection based on fluo-
rescenve resonance energy transfer (FRET) between aptamer-modified CdTe quantum dots (D) as danor and
gold nanoparticles (AuNPs) as aceeptor. The fluorescence of CdTe QDs quenched by AuNPs based on FRET, while
Si QDs with blue fluorescence as reference. The aptamer-modified CdTe QDs were adsorbed 1o ZEN in the
presence of ZEN, and the distance between the energy receptor and the donor increased, which prevented the
FRET and led to th f CdTe QDs. The hibited a limit of detection of 3.5 pg/
mL with & lincar range of 0.01-100 ng/mL. In addition, a portable detection device was constructed by inte-
grating with smartphone for point-of-care testing (FOCT) of ZEN with satisfactory results, which could provide a
promising application for visual POCT of ZEN in cereals.

1. Introduction

Zearalenone (ZEN), also known as F-2 toxin, is an osteogenic
that Iy i cereal crops, The ical
and reproductive systems are the main organs affected by its toxicity,
which is detrimental to both humans and animals, leading to underde-
veloped embryos, reduces fertility, and abnormal reproductive hormone
levels (Zhang, Xu, et al., 2023). Furthermore, ZEN is barely possible to
be eliminated through food processing conditions due to its high thermal
stability, contaminating the end products (Wan et al., 2022), Dietary
intake is the main exposure route, After the toxin entets the body, the
toxin residue will accumulate in the body because of the long meta-
bolism time. Currently, the European Union limits ZEN residues in comn
and grains (50-350 yg kg ') (Zhang et al, 2016}, and the China Na-
tional Food Safety Standard limits the ZEN in grains to no more than 60
pg kg (Li et al, 2021). Therefore, accurate and sensitive detection of
ZEN is of great significance for ensuring physical health.

Up to new, the conventional methods for ZEN detection mainly
involve thin layer chromatography (TLC) (Yin et al
formance liquid chromatography (HPLC) (Xu et al,, 2
chromatography coupled with mass spectroscopy (LG-MS)

2021). These strategies require expensive large instruments, profes-
sional analysts and time-consuming sample preparation, although they
have advantages in precision and accuracy. Furtherly, the development
of enzyme linked immunesorbent assay (ELISA) makes detection
methods simple and efficient. However, the instability of ibodies
hindered its wide utilization in accurate quantification (Chen et al,
20203 Liu, Wei, et al, 2022). In comparison with ZEN-targeted antibody,
ZEN-aptamer exhibits higher stability and better specificity (Cui ef al ,
2021; F 1., 2023). Thus, the aptamer based sensars (aptasensors)
accupy a major position in the prompt and sensitive determination of
ZEN (Guo et al., 2023; Na et al., 2023; Sun et al., 2022; X
23). Among the methods, the aptasensors relying on fluorescence
resonance energy transfer (FRET) become excellent candidates for ZEN
determination (51, Zhan; 2022).

As for FRET, a prerequisite condition invelves the congruence be-
tween the emission spectrum of the donor and the absorption spectrum
of the acceptor, which induces the quenching of doner fluorescence and
reduces fluorescence lifetime (¥ 1, 2023; Lao er al, 2023). To
enhance the FRET efficacy and increase the sensor sensitivity, an
excellent donor-acceptor pair in recagnition device is required. Because
of the distinctive colloidal and optical characteristics, semiconductor

& Wang, 2021; Zhang et al.
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Abstract

Enzyme-like nanomaterials have received significant attention for their high stability and low cost. However, most nanomate-
rials require complicated synthesis processes, limiting the range of their potential applications. In this study, a novel cerium-
based nanomaterial was fabricated in a facile manner from a mixture of dipicolinic acid (DPA), guanosine 5'-monophosphate
{GMP}, and cerium acetate under ambient conditions. The obtained nancmaterial, designated as DPA-Ce-GMP, exhibited
superior oxidase-like activity owing to the mixed valence (Ce’*/Ce**) of cerium ions, DPA-Ce-GMP efficiently catalyzed
the oxidation of 3,3,5,5-tetramethylbenzidine (TMB), achieving a color reaction without requiring hydrogen peroxide. Thus,
DPA-Ce-GMP was incorporated into a simple, rapid, and sensitive colorimetric sensor for glutathione (GSH) detection.
Within this sensor, TMB oxidation is inhibited by the reducibility of GSH. The sensor exhibits a linear response over two
concentration ranges (0.05-10 and 1040 pM}, and its detection limit is 17.1 nM (3a/slope). The proposed sensor was suc-
cessfully applied to GSH guantification in food samples. The developed sensor provides an efficient biomimic oxidase for
GSH detection in real samples.

Keywords Cerium - Nanomaterials - Enzyme-like - Oxidase-like activity - Colorimetry - Glutathione

Introduction

Natural enzymes are widely known to play significant
roles in various processes. However, their instability and
high cost limit their practical applications [1]. Recently,
to resolve these difficulties, natural enzymes have recently
been replaced by nanomaterials with enzyme-like proper-
ties (nanozymes) [2, 3]. Nanozymes’ wide applications
range from sensing, imaging, and therapeutics to pollutant
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removal and beyond [4-8]. Generally, classic nanozymes
mainly include metallic oxide nanoparticles such as ferric
oxide (Fe;0,), manganese dioxide (MnO,), metal hydrox-
ides, metal-organic frameworks, and carbon-based nanoma-
terials [9-14].

Cerium (Ce) has atiracted significant attention and is a
lanthanide element with unique properties that differ from
those of other lanthanides. The mixed valence of cerium ion
(Ce**/Ce™) suggests the possibility of reversible switching
from Ce** to Ce** [15, 16]. Ce’* exhibits a fluorescence
arising from the 4f to 5d transition [17], whereas Ce*+iCe*
can confer a mimic enzyme property to Ce compounds (e.g.,
cerium dioxide) [18]. Therefore, Ce-based nanomaterials
have been employed as target sensors. For example, Qiu’s
group proposed a novel luminescent Ce(III)-based coor-
dination polymer nanoparticle for the selective detection
of As(IIT) [19]. Liu's group designed a perylene diimide-
functionalized CeQ, nanocomposite as a peroxidase mimic
for the colorimetric determination of hydrogen peroxide and
glutathione (GSH) [10]. Like most nanomaterials, Ce-based
nanomaterials require complicated synthesis processes,

@ Springer
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Keywords: Given the inerease in public safety incidents due to bacterial infections, sensitive detection and real-time inae-
Bacteral ifection tvation of pathogenic bacteria have girmered ineneasing atiention in the field of food safety, clinical dingnosis,
Multifunctional manoplatform and environmental monitoring. In this study, we constructed & “hwo-in-one” PRGDPA-Ce-GMP@Van (PCV)

Ratiomelric Buorescence peobe
Antibacteria
Photodynamic and photothernial therspeutic

ke propertics and therapeutic (PTT) and photodynamic thera-
ics for the detection and inactivation of pathogenic bacteria, PCY was captured on the surface
us complex. After centrifugation, PCV suspensions could catalyze non-
to Muoreseent substrates and Muoreseent scopolamine (SC) into non-
e probe with SC/AR reading was constructed for the

possessing
peutic (PDT) abi
of S, aureus to form a PCV/S,
fluorescent Amplex Red (A

uorescent substrates. Hence, a ratiometric fluorescencs
sensitive detection of bacteria. The detection range reached 10'-107 colony-forming unit (CFUYmL, and the
detection limit was as low as 5.0 CFU/mL. Furthermore, approximetely 99.7 % of free S, aurens can be inacti-
vated by the PTT and PDT abilities of PCV. Thus, this nanoplatform exhibits a novel advantage in deteeting and
inactivating bacteria. Morcover, the bacterial infection wound model indicated that PVC exerts good disinfection
ability. This study is of immense significance in the application of targeted sensing, eliminating bacterial

infection, and even

nical therapy

1. Introduction

Foad ar water resources contaminated by pathogenic bacteria can
cause food poisoning and intestinal infectious diseases after entering the
human body through the food chain, becoming a serious concern and
threatening to global public health [1-3], Pathogenic bacteria passess a
high adaptability and reproduction rate, therefore, they can easily cause
infections and induce serious damage to tissues or organs, even at low
doses [1]. Therefore, rapid and easy-to-use methods should be devel-
oped for bacterial detection. Recently, a series of nanomaterial based
biosensors using surface-enhanced Raman scattering [5,61, fuores-
cence [7,8], electrochemical [9,10], and colorimetric [11,17] were
developed for the tapid and sensitive detection of bacteria. Nevertheless,
most of the methocks only focused on the detection of bacteria, ignoring
the significance of further bacterial inactivation [13]. Some nano-
materials, such as polymers or metal oxides, have also been i

and drug 14-17], There-

fore, 2 multifunctional nanoplatform should be urgently developed for
the simultaneous rapid detection and efficient inactivation of bacteria.
Recently, Prussian blue (PB), as a photothermal nanomaterial, has
garnered inereasing attention for its ability to inactivate bacteria due to
its strong nearinfrared spectroscopic (NIR) light absorption (. —
700-500 nm) and high photothermal conversion efficiency [ 16-20]. For
instance, He et al has reported the phytic acid (PA)-PB-CP network ag-
gregates were developed by combining PA-incluced PB with cationic
polymers (CPs) via electrostatic interaction. The cooperative bacteri-
cidal effect of contact-killing incluced by the CPs and the localized
photothermal effect due to the PB endow the PA-PB-CP with strong
i« [21). Hao et al reported a

of PB doped with (PB-Van). After targeting

bacteria and capturing them by PB-Van, the bacteria can be effectively

studied in bacterial inactivation due to their flexibility, functional

* Cornespanding author.

10 414

by PB when the increases under
near-infrared irradiation [22
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Rapvords Soy protein isolate (SP) serves asa key ingredient i the peoduction of plantbased mear products. However, the
Sy prorein isdte structiial ehavacrerisrics and the digestive hehavinr of SE1 tequire further aprimizarion. In his sy, $1 was
Ghloragevie acid covalenrly modilied 1sing chiomgenic acid ((i4) and larrase (LA, and e elfecrs of (2i4 and TAL: on the
Eaccine

structaral and digestive properties of high extrudates were tgated. The findings
revealed that SIT extrudates modified with CGALAC exhibited a mace rompart Abmus structure and meatike
wntae, Juslysis through foadier wunsfurn infeared spertoseupy (FTIRY and Sluceesconce specirascopy
demansmrated that TAC facilitaed the ercss linking of $P1 under the aecion of CGa, thereby enhancing the
structucal stability of the protein nehwock. In vitto digestion studies showed limited. digestibility during the
gasie: phase, Henvewer, 1pan mansifon o e intesnnal (hase, the Aigesribiliny markedly incressed Ane 10 the
elfecrive enaymatic serian of mypsin.

Hligh melsture exusion
stencruca and digestive propertics

1. Introduction

The glabal mansition toward sustainable protein sources has accel
erated imovation in plant-based meat produetion (
[rmmy i, Ml & Alvarez, 20205 Mal n, Wathpali, &
¥iel, Wel Liu, & Zhou, 2027), Plant based prateins ave eharactarized by
the absenee of cholesterel and trans-fatty acids, along sith high levels of
dietary fiber, vitamins, and essential Tmtrients. Additionally, th
supperts the sustainable development of the global scosystem (Tan.
Hlawaz, & Buckaw, 2025), positioning them as an optinal protein
sanrce. At present, the dominant forn of plani-based protein produces i
imitation meat. As reperted by Market us, the global marke for these
products is estimated at $9.2 billion and is expeeted o grow 1o
Dilliom by 2032, reflecting a CAGR of 18.5 % (4] .
et rligs an prodneed siig pracuses sl s ansiong b
zarion (silking), and flavar enbancement o replicate e texiure, flavor,
and taste of aninal meat, High molsture extusion (HME) has become a
ey 1o i prodaing fbrous meal avalogs fn plan-durieed pro-
teins (See, Chiang, Law, & Osen, 2026), Through the application of
elevated temperatue, presswre, and shear forees, the moleculy

war

configuratiun of plant proteins is wansformed, and ineractions among
protein companents, such as thase frvalving globuling and
are distupred. This leads to the unfolding and subsequent realigniment ol
the protein chains, tesulting in the development of & meat-like fbrous
strnere. This transformation prodoces a meat, analag based on plant-
based procein with a taste and chewing sensation comparabls t that
of anfinal mear (Sclinid, Farabn iliarl, d Torley, 2092), More-
over, the HME techmology invelves low encrgy consumption, eca-
(riendly prosessine, and highly ellicient production approaches. I
vevent years, HME las drawn extensive atiention (Zleris, Cher, Kaplan,
& Wan, 2027 Phang e al, 2023). Tn partienlar, SP1is  muriionatly
complers and functionally versatile ingredient thar contains mare than
000 % protein (Lo A, de
2005). SPT camprises appro
e essent
2022, In terms of eomposition, its amino seid profile & highly compa-
vable to that of anial proteins (orsses ot al, 2018), Neverthelsss, the
watnal glabolar cmfgation of SE1, primarily eomposed of feoi-
glycinin (75) and glycinin (115) subunits (Foshm ot dl, 2015 1
etal., 2019), imposes swucnural consuainis that hinder the development

perones,
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1. Intaduction

Lead (Ph), an omuipresenc toxic heavy meral, pervades ecrin pe-
tnolewm derivatives [1]. Lead has the propensity to accumulace in
various organs and tissues within the human body, particolariv in the
inmicote nervous system, exerting heightened toxiciry duing neural
developueut in nsunmals 121, Lead poesesses the abilily o tavease the

© Conesponding
Eemail adresses
! e sithirs

e 7801 o810 10147] Joons
Teecived 31 (’cmbﬂ'}G‘“’
Available i 5 Tomes 3

ST S Tebished by Elscvicr Genbéd

23

bload-brain bamier (BRE; ining entry into the eerehral vealm and
instigaring neuroroxieiry (3 |. Several acientific inquiries hava atreatel
thae exposure to lead indvces neural impairment, subscquendy precip-
itnting diminished cognitive faculfics in mice [4,5]. The defining hall-
mark of Alzheimer's disense (AD) resides in the deposition of amvlaicl
bern procein (A7) wichin the cersbral cortex. |t has been bypothesizecl
that Jear] exposuse cnbiances lhe exprossion of wuyld precusor

ammm reviscd form 28 May 2023; Seccpted 31 May 2003
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system of pea (Piswn sativim L.) sprouts

Xianqing Huang, Wenxin Li, Jing Wang, Qian Li, Yue Shen, Yongxia Cheng, Tiange Li,

Tianlin Wang . Yinping Wang, Lianjun Song, Yan Ma

ol of Sl %
Cunit, Zhpdun, AT, i

o el Techwingy, ¢ onics Agricede Vsersity (e Sginevring Trv Temiinge Remeerch (e of Sl Srossssiog el (irodision Sefey

ARTICLE IREO ABSTHACT
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nia sress
e sprouts
Fhemalics

Tn thic paper, the effects of Mol wmet on physialogical and biachemical changes, pheroli: comprnds and
anticxidant system of pea sproars were stufied. Resuhs shawed thar NaCl stress.
length end resiration. rat of pen sprows. and resalied in oxidutive damage. Tiomey

ihited the bud length, mat
wac] peumoted the

of ratal

phenolic

peak undor 50 mmol I KaGl strvss. At the same

time, the ey comymes acsiviics of PAL, Hl'l =nd 4CT. were enhanced. Tn sddifion, NaCl stecss increased the
activily af RO, CAT, S0D auf APX,
0 sty

The surichon

e sontwxidlont gty of e S

wpether promoted the eobancement of

emzyme activity log:

antioxidant eapariry. This sults prvided & seiontific hasis far flrther impeaving the funetianal sompancnts of

e

1. Tnrroduction

Pea (Pésrim sapivam 1. iz an annual climbing herhaceus plant in the
Iepuninous Gaunily. Due to its diverse processing properfies aud abun-
dant bioactive substnces, it has gracually been widely consumed as a
food In recent vears. The commercial eullivation of bean sprouts in-
volves precise control of environmental conditions such as remperature.
and hunidity to ensure optimal growth. The barvesting me s ako
erucial as it directhy affects the nuritional cootent and taste of bean.
sprouts. I secenl years, witls the decpenng of the understauding of
health promering compounds in pea sprouss, it jon has.

023} fund that the toral phenolic contant, total
Oavonoid eontent aud snboxdut aclivily i pea sprouls were higler
than thos in pes seeds.

Phenolics are e main secondary melaboliles of plut resistauce lo
environmental stress and pathogens (Ampofo & Hgad Pen
phenolics mainly Include Aavonoids (rutin, kaempferol, quercetia),
phenolic rmﬂs (pcoumaric acid, vanillic acid, ferulic acid), fnnins,

They are waiuly
by aromatic amino acids, phenvialanine and tyrosine through the
inetabolic patlay of shildinie ucid and phenylpropau, und ute crueial

sradualy iscriased. Numerous studies have shown Uhat pea sprouls ate
abundant In earbohvdrates, plant proteins, vicanins, minesalk, and di
etary fiber (Rungtusngmaitree & Jizsunghoorskul, 2017). It was re-
poited that the coteat of ealth promolisg compociads o pea sprouts
wwas considlerably hizher than that in seeds [
& Estrella, 2004; Xu, Fu, Lu, & Wei, 2022). lﬂadﬂlnen.peﬂspmuts:um
coniain hioactive mmpmmdi with high anfioxidant capaciry, sch as
phesolies, whoos eontent was significantly higber than thar of phenolics

2019), Berges Martinez. z‘suagﬁredmmemmolgamc
and syringic acids increased during che garmination of pes sprouts.

* Comesponding author
Bl s

hitps:/ydor rg/1
Reesived 10.June 2024 Rereivon in revisert o 16 Sepnher 2024; Aceepst 2 September 2031

of plant system (Wang e al, 2023), Phenyl

propane metabolic patlivay s the nain pallwvay of plenslic biosy-
thesis. Pheaylalanine ammenia Ivase (PAL), ¢innaare 4 lvdraxylase
(C3H) and d-coumaric acid coenzyme A ligase (4(:1] are key enzymes
Involved in phenolic biospnthesis (Ziang et al, 2024), The biosyuthesis
of phenolic is a complex chemical reaction network, which is an
endogenous regulation process in the process of plant growth and
[ such as light (1ia

3 an, Jian,
-+ al., 20700m,h). Researchers
ave found that e content of phenclc substances I soybean seed
germination was increased by stimulating the activity of PAL and other

it
wraviok light ¢

T O
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The prebiotics 2-fucosyllactose prevent high-fat diet induced obesity via
the promotion of thermogenesis and modulation of gut microbiota
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ARTIGLE INFD ABSTRACT

Twessylacrase (2 1) is ane of the masr mevalane milk nlignsar charides. In this shdy, the anri chesing ol feer ol
1. was sxplored in high Far dist (HIED) fed mice. Masmilte showed that 5 (7. allewiated hody weight gain,
smproved seram lipid profiles und incecased cavrgy expeaditaze. Under cold exposace, 2L gruup shuwed
Dtgher Tudy and tectal temperataze, impowiug atupes Gennogenesss. 2-FL alleviizd by secunoku,
inereased mimehnndrial DHA eanrenr, as well as 1 pregulated The pratein expression of thermegenic markers
sucloding UCF | TREH 1 6, TGC-1o and e plosphurybativn uf AMTR in buth white and brown adipusc dssue, 2-
FL alsy mecoased the divecsily of gal microbioty i LD wice, The Buctervidkes/ Fomscautes caliv, 2 Uie Bifdo-
bacterium abindance wara increased, e AbunAance was Ascreased after
o VIt HE mice altered the Bile arid [rales at |esels comparabie o narmal dier g1

sesults meicates Urat 2 FL promotes thennogeuests and medulates gotmicrobiog w alledtaie vbasity,

L ——.
il st
il
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W mearment.
. These

1. Introduction mainly responsible far energy consumption threugh thaunoganesis
(e, Fanns, & Hiehen, 2091), Brown adipocyes posses unridied
and metabolically active mitochondria with a high expression of
meoupling protein 1 @GR (Lin o al 43 TGP, Jaealed inthe
mitechondrial inner membrane, uncouples mitochendrial respiration
Framn ATP symthests ta dissipate ehomical encrgy in e farm of hear (i
<tal,, 20202), Belge adipacyte, also called “brite adipacyts’, can emerge
i white adipose Lisae (WAT) under various stivmlations such as

Cibesity, oue of the global epidemics in modein huan sociery, is
charaverizad by the acemoulation of fa i the bady and mergy
imbalance (Lin & Li, 2021). There were eurrentdy more than L% billion
avervieiyhin adults ard 650 million ohese adults worldwide in 2016 ac-
cerding o the WHC (Chak 023). It 35 swongly associated
will a shartened lifuspan as we eluprerl, of varions chronie
iseases fnehding hypertension, type 2 divbetes mellims (120M), dys-
lipidemnia, and nonalcoholic fatry liver disease (Fahed et al

I . swhich s ohten knawn
as “browning’ of WAT (Giralt & Villamoya, 2013). Beige adipocyte

s uf whole-
body physiolegy such as energy homeostasis (Rosen & Spisgel

al, 2022).
Adipose ssue i mmltifmetional and controks many aspe

has allowed manunals to adapt to different metabalic needs (I
Spiegedman, 21114), White adipocyles has the fonction of storing e
energy intake in the form of wiglyeerides, whils hewn adipocytes are

cuniributes Lo enier gy expendiine and stres similar characier isticsand
funetions of bravin adipecytes, induding the expression of UCP1 and
multilocular 1ipid draplers Caltinovs, 2022). Gonsequently, the activa-
tion of brown adipose tissue (BAT) and the promaotion of WAT brawning
has become: a new Bargel for sbesity prevention or reat

Gut micrabioea plays a eritical role in mainaining host metabolism

* Gorresponding author ar Henan Engineering Technnlogy Research Genter of Food Processing and Gitewlation safery Connel, Gollege of koad sclence and

Technology, Hena coonz, China,
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ARTICLE INFO ABSTRACT

Keywords: “This study identified phenolic compounds in five flaxseed varieties and evaluated their antioxidant activities.
Flaxseed Results showed significant variations in phenolic acids and flavonoids amang the varieties. Longya 16 had the
Palyphiends lowest flavonoid content, Longya 13 had the lowest phenclic acid content, while Longya 10 exhibited the highest
;E:::m‘:ﬂh content and diversity of polyphenols, including six flavonoids (vitexin, quercitrin, quercetin, apigenin, kaemp

ferol, (+)-dihydroquercetin) and five phenolic acids (gallic acid, vanillic acid, ferulic acid, sinapic acid, and 4-
hydroxybenzoic acid). Antioxidant activity was assessed using DPPH and ABTS radical scavenging assays, and
cell-based assays under BHP-induced oxidative stress, Flaxseed polyphenol extracts significantly reduced ROS,
MDA, and GSSG levels and increased SOD and AT activities, preserving cell vitality and morphology. These
findings confirmed the significant antioxidant activity of flaxseed polyphenols, providing a theoretical basis for
their application in antioxidative functional areas.

Antioxidant capacity

1. Introduction cercbrovascular diseases. Flaxseed polyphenols are a group of natural
plant compounds extracted from flaxseed and are a class of secondary

Flax (Linum usitatissimumn L.) is an ancient herbaceous plant and is metabolites Flaxseed polyphenols include phenolic acids, flavonoids,
cultivated in over 50 eountries and regions worldwide (Han, Yilmaz, & lignans, and other compounds (Hajibab. Abedpoor, Safavi, &
Gulein, 2018). According to the statistical report of the Food and Agri- Taghian, 2022). Stwudies have found that the main compounds in flax-
culture Organization (FAO) of the United Nations, the total production seed include ellagic acid, ferulic acid, quercetin, secoisalariciresinol
of flaxseed is approximately 3.22 million tons, with the majority grown (SECO), and secoisolariciresinol diglucoside (SDG) (Mec
in the Northern Hemisphere. The largest portion is cultivated in Asia 2021). The types and contents of polyphenols vary significantly among
(49.5%), followed by Europe (25.4%), the Americas (21.7%), Africa  different varieties of flaxseeds. Mechehate ef al, (2021) dentified 18

hate et al,

(3.1%), and Oceania (0.3%) (Sharma & Saini, 2022). The main bioactive
components and their contents in flaxseed may vary due to different
generic backgrounds and its environment (Kaj & Sood,
2015). The flaxseed has a crisp texture and rich nutty flavor, often
presenting in reddish-brown color, Flaxseed was composed of approxi-
mately 40% fai, 35% dietary fiber, and 30% protein. It was also rich in

phenolic compounds from flaxseed, including oleuropein, hesperetin,
arsolie acid, isorhamnetin-7-O-pentoside, luteolin-7-O-glucoside, wans
cinnamic acid, procyanidin, and naringin. Kyselka et al. (Kyselka et al,,
2017) isclated ferulic acid, caffeic acid, and p-coumaric acid from
flaxseed polyphenol extracts (Al-Jumaily & Al-Azawi, 2015) identified
six phenolic from flaxseed polypl extracts, namely p-

various bioactive compounds, including omega-3 ted fatty
acids, lignans, cyclolinopeptides, and polysaccharides, among others
(Doyen et al, 2014), which is a multi-funetional nurritional health food
raw material. Adequate intake can lower blood sugar, prevent diseases
such as osteoporosis, and reduce the risk of cardiovascular and

* Correspoin author.
sl i

hrips://doi org/10,1016/ fochx, 2024,101597

ydroxybenzoic acid, vanillin, p-coumaric acid, ascorbic acid, ferulie
acid, and ellagic acid. In studies by Zorenc et al. (2017), it was found
that compared to red currants, white currants contain no anthocyanins
in their polyphenols, but have higher levels of hydroxycinnamic acids
and flavonols. Jiang et al, (2021) revealed differences in polyphenol

Received 18 May 2024; Received in revised form 23 June 2024; Accepted 24 June 2024
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2590-1575/@ 2024 The Authors, Published by Elsevier Ltd. This is an open access article under the GG BY-NG license (http://creativerommons.org/licenses/hy -

ne/4.0/).



16. LiN, Cui N, Li T, et al. Pea Peptides and Heavy Metal Neurotoxicity: Exploring
Mechanisms and Mitigation Strategies in PC12 Cells[J]. Plant Foods for Human
Nutrition, 2025, 80: 85.

Plant Foods for Kuman Mutrition ~ {2025) 50:85
ttpe:/fdoi org/10.1007/511130-025-01322¢

RESEARCH

Pea Peptides and Heavy Metal Neurotoxicity: Exploring Mechanisms
and Mitigation Strategies in PC12 Cells

NingLI' - Ningning Cui' - Tiange LI' - Peljun Zhao' - Ibrahim A. Bakry' - Qian Li' - Yongxia Cheng'
Glann| Galaverna’® - Huljie Yang' - Fangyu Wan,

Agceptad:9 Febriaty 2025
The Authors), pring a.LLC

Springer Nature 2025

Abstract

Calsyntenin-1 (Clst1) is & sensitive indicator of lead (Ph) toxicity in neural tissue. This study was designed to investigate
the impact of lead exposure on Clst] expression in PC12 cells and the mitigating effect of pea peptide 4 (PP4) on lead-
induced neurotoxicity. Data showed that lead exposure, at varying doses and durstions, disrupted the mRNA expression
und protein levels of Clsinl m PC12 cells. However, mmunolluorescence results showed that treatment with PPY signili-
eantly increased (lstn] protein expression in the Ph-PP4 and PP4 groups compared to the Ph groups (P =(0.05) Lend
wxposure sclivates the JNK and p38 pathways, st the same time, PP4 weatment enhances KRK pathway activation and
reduces JNK and p3¥ setivation

Lead - PCI2 - Alzheimer's disease

Keywords Pea peptide - Calsyntenin-1

Introduction in the progression of AT, with the reduction of A[} believed

to alleviate AD symptoms |3]. Despite the existence of

Alzheimer’s disease (A)). a neurodegenerative disorder
and u major cuuse of dementis, allects over 50 milhon
peaple worldwide [ 1], While the mechanisms of age-related
impairment in AT) remain unclear, key pathways include
amyloid-beta (AP) plague formation, Tau tangles, neuroin-
fammaticn, and cholinergic/oxidative stress, all contribut-
ingg to neuronal damage (2] As per the amylow) hypothess,
the buildup of Aft in the brain is identified as a critical factor

Published anline: G4 March )25

other theories, increasing genetic data strongly indicates
that changes in the sequential protealylic breakdown of the
amyloid precursor protein ( APP) significantly influence AD
develapment [4]

Lead (Pb) exposure is o significant risk factor for neuro-
degencrative discases like AD [5]. Neurotoxeity coused by
Lead (Pb) 15 o sygnificant public heulth problem m develop-

ddevel i

g ped s [5). T ing
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ARTICLE INFO ABSTRACT
Kiywonds Simultaneous and rapid detection of various mycotoxins in lm‘ holés significant practical inportance in the
Vunetionellzeé graphene oxlde el of ol pru .,mmrm. b [ 0 hene axld

FluorHitshes raoaante ehgy cuntfer lap fafl Py (AIR‘HM aflataxin My CATM, ). The twa aptamers
:gm:"’:"‘ wuh w0 '\FI. .nd qm. are labeled with Cy3 end Cy5 respectively. Both the aptamens e be adsurbed unto

the surfisce of FGO through =-x stacking, remliing in f nomscence resunance nergy transfer (FRET) betwern
the fuarophare and EGO. The rbsence of terget leads 1o quenching of fucrescence while presence of elther
eficionin cnses inloraction lu«ncw cwww aplamer end target, muw to release from FGO surfuce
thereby OD) for AFB, B p/ml whereas
for AEM, it s found to be 20.1 pg/s /., demonstrating fast and sensitive desection capability wslng this s pproach,
Furthermore, the cplsansur cxhibils good specificily awd slectivity even under infiuence from other cummen
interfering toxing. With its simplicity in operation and pomabilicy features, this sensor hes powntial applications

Sumitancous descction

fu establishing sensisive 2nd portable on-ite detection Fethods for Various £y eolukins.

1. Introduction

Graphene oxide (GO) is known for its nen toxicity, low cost, multi
ple funcrional groups, special mechanical properties, and large specific
surface area [1). Hence, they are widely used a8 sensing materials just
I(Jv: meLal-organic frameworks for \hc rapid detection of targets [2-41.

carboxyl grap! GO) i bysimple ox
idation of GO, The increased hydrophilic and oxygen containing func
tiomal groups make it easier to produce a uniform fluaresoence signal
and a bigh degreo of water dispersian, both of which arc key propertics
of binsensors [5.61. Aptamer is single-stranded DNA (ssDNA) or RNA
screened by ligand index enrichment (SELEX) phylogenetic evolution
and have steong attinity and high specificity similar o or even superior
t0 antibodies [7,8]. Al present, aptamers are mainly used as recogni-
tion companents in sensors (o identify tangets [9-111. Moreover, due 1o
the ease of oligenuclestide modificaion, signaling molecules like fuo
rophures can be easily conjugated with aplamers 1o serve as signaling
probes 