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Bifidobacterium is a common probictic that plays a vital role in the intestinal tract. This study aimed to
explore the different effects of soybean protein and soybean peptides on the growth and metabolism of
Bifidobacterium animalis subsp. animalis JCM 1190. Soybean protein and soybean peptides were digested
in vitro, after which different nitrogen source containing media were prepared and used for the monocul-
ture of Bifidobacterium animalis subsp. animalis JCM 1190 and the co-culture of Bifidobacterium animalis
subsp. animalis JCM 1190 and Escherichia coli JCM 1649. During the culture process, the viable cell
number and lactic acid and acetic acid contents were measured, while non-targeted metabonomics was
used to detect the differential metabolites and metabolic pathways. The results showed that soybean
protein and soybean peptides promoted the growth and metabolism of Bifidobacterium animalis subsp.
animalis JCM 1190, while digested soybean peptides had a better effect. Digested soybean peptides
increased the viable cell number and lactic acid and acetic acid contents in the monoculture by regulating
glycine, serine, and threonine metabolism, as well as pyruvate metabolism, the TCA cycle, glycolipid
metabolism, and other metabolic pathways, balanced the ability of Bifidobacterium animalis subsp. ani-
malis JCM 1190 and Escherichia coli JCM 1649 to utilize nitrogen sources during the early period and
enhanced the competitiveness of Bifidobacterium animalis subsp. animalis JCM 1190 during the later

Received 15th February 2021,
Accepted 19th May 2021

DOI: 10.1039/d1fo00480h

rsc.liffood-function period in co-culture.

hypolipidemic, and antioxidative effect.*® To date, it has been
widely used in food, health products, and other industries,
Bifidobacterium is one of the most common micro-

1. Introduction

Soybean protein (Pro) is a high-quality plant protein that con-

tains all the essential amino acids for human health, while
also exhibiting an excellent balance in amino acid compo-
sition." 1t also displays biological activity that can reduce
cholesterol, prevent cardiovascular disease, and more.”? In
addition, Pro also exhibits excellent processing ability, such as
gelation, emulsification, and water and oil retention.' Pro can
be transformed into soybean peptides (Pep) after enzymolysis,
separation, and purification, and the amino acid composition
of Pep is similar to that of Pro. Moreover, the physicochemical
and functional properties of Pep are more extensive, making it
easy to dissolve and absorb while exhibiting a hypotensive,

Betfing Advanced Innovation Center for Food Nutrition and Human Health, Beifing
Engineering and Technology Research Center of Food Additives, National Soybean
Processing Industry Technology Innovation Center, Beijing Technology and Business
University, Beifing 100048, Ching. E-mail: lihe@btbu.edu.cn, liuxingi@btbw edu.cn
tElectronic  supplementary information (ESI) available. See DOL 10.1039/
difoonasoh

This journal is @ The Royal Society of Chermistry 2021

organisms in the intestines of newborns and infants and
is an essential probiotic in healthy human intestines.”"
Bifidobacterium can produce lactic acid and acetic acid, release
bacteriocin, adhere to the intestinal epithelium, and enhance
the intestinal epithelial barrier where it plays a role in anti-
oxidant, hypoglycemic, and immune function regulation while
preventing intestinal diseases.”* Due to these functional
characteristics, Bifidobacterium is widely used in fermented
milk products, and studies have shown that it is not only
highly tolerant to oxygen and acidic environments, but also
can remain stable during the storage process.'”
Bifidobacterium is deficient in nitrogen and needs to absorb
exogenous nitrogen sources to gain energy. Minimal studies
are currently available involving the proteolytic system of
Bifidobacterium. Tt has been proven that the cell and cell wall
binding protein components of Bifidobacterium cannot hydro-
lyze casein, leading to low growth in milk.'"® However, a combi-
nation of intracellular Bifidobacterium proteolytic enzymes can
hydrolyze casein rapidly. Some studies have identified and

Food Funct, 2021,12, 5731-5744 | 5731
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Abstract: Current studies regarding the effect of different nitrogen sources on
gut microbiota have thus far disregarded the ability of probiotics and coliforms
to compete for protein. This study aimed to investigate the differences in the
utilization of soybean protein (SPro) and its derived peptides (SPep) by the gut
microbiota of Sprague Dawley (SD) rats. The SPro and SPep prepared in this
study showed extensive SPro molecular weight distribution, while that of SPep
was minimal, ranging between 150 and 1000 Da and primarily consisting of two
to five amino acids. The cecum microflora composition of the rats was deter-
mined via 16S rDNA amplicon sequencing, showing that the SPro and SPep sig-
nificantly increased the abundance and uniformity of the gut microbiota after
35 days of feeding. The Firmicutes/Bacteroidetes (F/B) ratios of the SPep, SPro,
and casein groups were 2.49 + 0.60, 2.98 + 1.12, and 2.59 + 0.74, respectively.
Although the rats fed with SPro and SPep displayed similar gut microbiome
structures, SPep significantly promoted Lactobacillus and Phascolarctobacterium
growth. The results showed that SPep significantly increased the diversity of the
gut microbiota and elevated the probiotic proportion.

Practical Application: SPro and SPep are two nutritious and high-quality nitro-
gen sources. The results showed that SPro and SPep regulated the structure of gut
microbiota in rats, and the effect of SPep was better. This study provides a theo-
retical basis for developing SPep functional foods able to regulate gut microbiota
and maintain health.

KEYWORDS
gut microbiota, nitrogen source, soybean peptides, soybean protein

(Gilbert et al., 2018). Gut microbiota dysbiosis manifests
via structural and functional changes, a decline in species

The number of microorganisms in the human intestine
exceeds the cells in the body by about 10-fold and pri-
marily consists of bacteria, archaea, fungi, protozoa, and
viruses (Bickhed et al., 2005; Claesson et al., 2012). The
vast number of gut microbiota is considered a microbial
organ essential in protecting health and treating disease

richness, and pathogenic bacterial proliferation, ultimately
leading to related metabolic diseases, such as obesity, can-
cer, inflammatory bowel disease, and other associated dis-
orders (Postler & Ghosh, 2017; Y. J. Zhang et al., 2015).
Therefore, maintaining gut microbial balance and increas-
ing the proportion of probiotics are crucial.

I Food Sci. 2021;1-14.
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Polyaniline (PANI), poly(N-methylaniline) (PNMA) and poly(N-formylanilide) (PNFA) coatings were fab-
ricated over mild steel via chronoamperometric strategy in oxalate electrolyte. Scanning electron micro-
scope (SEM), attenuated total reflection infrared spectroscopy (ATR-IR) and X-ray photoelectron
spectroscopy (XPS) evidenced the polymerization of monomers. Anticorrosive effects of PANIL, PNMA
and PNFA coatings for steel substrate were evaluated during long-term immersion in 3,5% NaCl solution
by potentiodynamic polarization, electrochemical impedance spectroscopy (EIS) and frequency modula-
tion (EFM}, Morphological variation for coated specimens before and after immersion in NaCl solution
was also monitored by SEM and atomic force microscope (AFM). Differentiated protection capability were
observed for three coatings following the sequence of PNFA > PNMA > PANL, Through electrochemical and
interfacial analyses, electroactivity and physical barrier were ascertained as the critical factors, especially
the former one, in the long-term protection capacity. Electroactivity was distinguished by the elevated
apparent current density from non-destructive EFM measurements. Furthermore, electron-donation
and -withdrawal effects of N-substituents played an essential role in coating electroactivity, In detail,
N-substituents improved the anodic protection and physical barrier of PNMA and PNFA coatings,
Particularly, formyl with electron-withdrawal elfect reinforced the anodic protection and thus the supe-
rior the anticorrasion efficiency of PNFA for underlying steel.
i© 2021 The Korean Society of Industrial and Engineering Chemistry, Published by Elsevier BV, All rights
reserved.
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Hydrothermally activated TiO, nanoparticles with
a C-dot/g-C;N4 heterostructure for photocatalytic
enhancementf
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Dye degradation wia photocatalysis technology has been investigated intensively to tackle envirenmental
10 Issues and energy crisis concerns. I this study, & rewly designed ternary photocatalyst was facilely
prepared by a simple one-pot hydrothermal process by directly mixing TiQz nanoparticles with carbon
dots {C-dotsl and graphitic carbon nitride (g-CsMal. The optimized precursor treatments and
heterostructure components show significantly enhanced photodegradation activity towards arganic
dyes Rhodamine B (RhB] and methylene blue {MB). Excellent photocatalytic activities were achieved
owing to the better attachment of anatase-type TiQ: nanoparticle-aggregations to the C-dots/g-CaMNy
(CC) nanocomposite, which impressively displays superhydrophilicity by employing the hydrothermal
Received 22nd March 2021 ot :
Accepted 23rd May 2021 activation process. FT-IR spectra revealed that the hydrothermal treatment could remarkably increase
the coupling interactions betwesn TiO; nanoparticles and the CC nanosheets within the ternary catalyst,
enhancing the photocatalytic activity, Thus, it was concluded that this ternary photocatalyst is highly
rsc lfnanoscale-advances suitable for the remediation of dye-contaminated wastewater

DOl 10 1038/d1na00213a

SREEBETUNLKEESEANSRBMEERNG2% ~ 5%, BIFATNGR, EXIHREHEE
ERFPHINEND, SHNSKEEARSRPEEIFERRER. TO2EEREMS. &
WD EBELSESRYERCECARTIRREEENINRME ., RMEFTERERK, SR
BCEERNR/N, RETEHETUCEENERNNAE, AXBIKR—LEHET IR
“TiO2/Carbon-dot/g-C3N4"®RREW, BFHERETTIO2HNIREKK, B THIEF A
R, B, Z&WEBEEESWNRFALCHEHEN~4E, MHTIOEF-ERWHNES, X
MTCEURROKRBRT. HART2021F5A#%IRE (Nanoscale Advances)
-
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ABSTRACT

G-C3Ny has shown great potential n photocatalytic degradation. However, the layered
structure of g-CsNs may prevent the contaminant adhesion in the interlayers, which
greatly limited its active surface area for photocatalysis. Herein, a simple and fast
hydrothermal process was optimized: with appropriate synthesis temperature, carbon
dots dispersed into the interlayer of g-CsNa without destroying the frame structure,
opened the layer distance of g-CiNa, enlarged its surface area by 3.56 times, and
enhanced its photoresponse and photoredox capacity significantly. Excellent
photocatalytic activities were observed towards organic dyes Rhodamine B (RhB).
This work provides a new approach to optimize the layered g-CsNs via surface area
modification, which enhanced the design and fabrication of a g-CiNs-based

photocatalyst.

9-C3N4Z—FIRIFHN2DERIEES BT, EEEMIEEES BN BRESREISH
¥, EITg-C3N4AFKEEGHLDZRE. AMREURFEFMAR, AEEEEAAEG FNA
AIRAUEENME, EXEXDBKTE. ATXEM. BIISRYERUR _SHUKRE
EMHEBEENHRNE. AM, FARENERYE, EEEREE/), SHEREERE
WIXELIRKFEE, FERAEHEENFA, KERERT SRYTRMBIOEHRERER, v

KBEERRETR, FEERITAT9-C3NAWZEFEE, BXERERETN3.56F
KIBRF T g-CINARY L EMMERE, ZNEETF2021F11B# (Materials Letters) Z¢&
W,
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JESC4%8E: DOI: 10.1016/j.matlet.2021.131273

FH, M ASESSREEHHEPRTE (Science of the Total Environment) (IF:
7.963) HHF) EAFEX&E A (Real-world emission characteristics of black carbon
emitted by on-road China IV and China V diesel trucks) FIXE.

RHFERERBOHMMEERER. BHASEESRSEFBENERT HEE BN
SEMTECH-LDVARKNEHENHRNERS, Wil T14WEIVEVARIRENRREMER
EHEREICRIRITHEIRFMNBCHN. KETBCHMEFFMBC/PM2.5LE, 2 THE
B HERORERTE TR HEM AR M. ARERRE: BHRIRENNEIISERARN S
£, BCHIMtERETE. MEI BEIVIRE, BCHRHEERTFPM2.50EMEAS, ENE
IVEIEVirgE, BCRHES THMtEE D . WEIKMBE (HDDTs) fIEIVREEREBE
(LDDTs) , BCAIPM2.5EBHEHEMNEERIR, EREDPFNEYV LDDTsHBEARRRIR.
MEIVE VR, LDDTsFIHDDTs#IBC/PM2.5tL{E S B T T 97.2%#M38.2%., EV
LDDTsHIBC/PM2.5LL EMBLLAZEK10 - 20/%. B LR FAIBCHEM LI HIEKK39.4%
+16.7%, {BBC/PM25SHILLEERRESE. ATHREBEEWNBC/PM2.5HIE, HRSH
MsBRITENEREE, EENXESESDOPFNEVRENTEVIRSRESHER., AHAR
ZRBMTINBLIRER FSMEBCHERUSE, AT E M EHE IS B R IRER 2K
.
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AXF—FENESHEZRBAFEHE, ENFENESHEZEREREE, ZHAR
THZIEREARMZES ((41775126)) MILABREETFES(No. JQ19030) FHIR
B&H.

FEX{EE: Shen, X, Lv, T., Zhang, X., Cao, X., Li, X., Wu, B., Yao, X., Shi, Y.,
Zhou, Q., Chen, X., Yao, Z., 2021. Real-world emission characteristics of
black carbon emitted by on-road China IV and China V diesel trucks. Sci.
Total Environ. 799, 149435. https://doi.org/10.1016/j.scitotenv.2021.149435.
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EREZWHEBS4BHABME (Environmental Science and Pollution Research)
(IF: 4.223) HiFl E&FM A (Characteristics of antibiotic resistance genes in
full-scale anaerobic digesters of food waste and the effects of application

of biogas slurry on soil antibiotic resistance genes) FIXE,

MEEMMERE (Antibiotic Resistance Genes, ARGs) EA—MHBRBSREYWER
SETHUBIKFEAEREIHERERENYE, NTMSBRNEREN, FERBAXRRE
R, BREFYLESLHERANEcESHEREFVIRGETENRERNERECNET
ZFMARGs, HERMLE, THRERMFKMLEETUEHEREFIRFAIARGs, Eif
FUKFRL BTG S ARGSRIBX EE XRIO%. BRIEAREREFHNMEEIERNERE
RFKE, AUNELIEREAIENE-EN., AXHARARH, BREEEBTREL
EFEURSIEEFRSAE (BFELE. WER. SBNENHE)  BET8ESHARGs
ELXERBPNERE. SARERARTAERFNRMGESEZNEFNRREREITRE
MERPNEZTMAER(ARGS)HNEMW, HHART BRIEMBXY LEPARGSFERF M,
R ETEFSWRERE/LFARGs (sul2, tetM, blaOXA-1, blaTEM) Flintl 17118
FEERS. AARAEFUIRRE LB IIERARGSHEBRFIIE R e T 74 H I X i iT 4 172
HEZERER.
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JRX{EE: Wang, P, Zheng, Y., Lin, P.,, Chen, X., Qi, L., Yang, X., Ren, L. 2021.
Characteristics of antibiotic resistance genes in full-scale anaerobic
digesters of food waste and the effects of application of biogas slurry on

soil antibiotic resistance genes. Environ Sci Pollut Res.
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Transport and Reduced Carrier Recombination of Nonfullerene Organic Solar
Cells with the Binary Solvent”" ARt & X7 EH fr & & 88 7) ACS Applied Energy
Materials k.
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Xue-jiao Zhou, Ting-ting Dai, Xiong Li*, Yu-jiao Yan, Wen Xiong, Tao Lin, Jun
Zhou, Deng-hui Xu*, Yao-hui Zhu, Jia Zhao, and Ai-cong Geng. Improved
Charge Transport and Reduced Carrier Recombination of Nonfullerene
Organic Solar Cells with the Binary Solvent, ACS Appl. Energy Mater. 2021,
4,8, 8175-8182
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IEAAPPLIED
ENERGY MATERIALS

WAL BEMLGNG

Improved Charge Transport and Reduced Carrier Recombination of
Nonfullerene Organic Solar Cells with the Binary Solvent

Xue-jiao Zhou, Ting-ting Dai, Xiong Li,* Yu-jiao Yan, Wen Xiong, Tao Lin, Jun Zhou, Deng-hui Xu,*
Yao-hui Zhu, Jia Zhao, and Ai-cong Geng

=
B iis: ppl. Energy Mater. , 4, 8175 ead Online
i ‘H:I'Ef‘t‘eTh' ACS Appl. Energy M 2021, 4, 81758182 Read Onli

ACCESS | lild Metrics & Maore | [E§ Article Recommendations | €@ Supporting Information

ABRSTRACT: Active layer morphology optimization is a commonly uvsed
effective strategy to improve the photovoltaic performance of organic solar
cells (OSCs). In this study, a halogen-free solvent, o-xylene (OX), was used as
the host solvent, and dichloromethane (DCM) was used as the guest solvent to
regulate the active layer morphology and enhance the power conversion
efficiency (PCE) of the PM7:IT-4F nonfullerene OSCs. With the introduction of
the guest solvent DCM into the host solvent OX, the crystallization of active
layer is improved, and the enlarged domain size provides a favorable channel for
charge transport. The improved charge transport and suppressed carrier
recombination were proven by the measurement of transient photocurrent/
photoveltage, photo-induced charge extraction by linear increasing voltage, and
the dependence relationship of open-circuit voltage and short-circuit current
density on the light illumination intensity. With the optimized volume ratio of
OX and DCM, the PCE of the PM7:IT-4F OSCs improved from 10.21 to
12.74%. The binary solvent provides an effective but simple method to improve charge transport and restrict carrier recombination
of the active layer, thus improving the performance of O5Cs.

Binary solvent

Current Density | nWmnzl

0.0 0.2 0.4 0.6 0.8 1.0
Voltage [ V )

KEYWORDS: organic solar cells, binary solvent, chm:gf transpori, recombination, power comvuersion eﬁirim:}r

KB HNRRETEREEBERANBERNR., &£ (Entropy) ERZET (Multi-Scale
Aggregation Graph Neural Networks Based on Feature Similarity for Semi-
Supervised Learning) , HHBET (—MEFZREESHNEERZENRBINGIE) .
(—FETUREEENBONB O LT EZNEE) RWIULKBEF.
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Dynamic interactive control of inventory in a dual-channel supply chain

under stochastic demand: Modelling and empirical studies

Chuan Zhao®, Luyao Li*, Haoxiong Yang® and Mingke He"
“Beijing Technology and Business University, Beljing China; "Beijing Wuzi University, Bedjing, China

ABSTRACT

Demand uncertainties and delivery delays are the fundamental cauwses of poor inventory
control, especially in a dual-channel supply chain. Considerdng the impact of stochastic
demand on the dualchannel inventory. this study explores the dynamic interactions of onli-
ne—cffline purchase-sale-stock systems under the decentralised, centralised and cross-
replenishment inventory contrels. Hence, this study construds a dynamic imentory model
with dellvery delays, based on the feedback and proportional-integral-dervative control, to
optimise the influences between the replenishment cycles and online-offline channels’ inter-
actions. The results show that, when the channels follow different sales strategies and the
warehouses are proximally located, the crossreplenishment Inventory strategy reduces the
residual inventory. When the channels follow the same sales strategies, the centralised
imventory control reduces the residual inventory. These findings demeonstrate that the
dynamic interactive imventery model can contribute towards optimising inventory opera-
tions. This study presents substantial insights for iImproving the overall peformances of the
dual-channel supply chain from the perspectives of dynamic and interactive imentory con-

ARTICLE HISTORY
Recewved 22 June X120
Accapted 21 Saptember 2021

KEYWORDS

Dsal-channe] supply chain
invantory optimisation;
interactive control, control
enginesnng, APIOBMCS

trol, warehouse and retall network optimisation, and resource allocation.

1. Introduction

To obtain more market share, an increasing number
of enterprises, such as IBM, Nike, and Apple, have
been integrating their traditional retail channels
with the online channels. This provides evidence of
the increasing popularity of the dynamics and sys-
tem interaction of dual-channel supply chain com-
bining the online and offline retail networlke The
dual-channel supply chain (Tang & Caop, 2018} com-
prises a direct online channel as only a factory with
a distribution centre as well as a traditional offline
channel as a factory with a distribution centre and
several physical stores. Dual channels enable enter-
prises to expand their markets on the online chan-
nels. While online channels provide customers a fast
and convenient platform to place orders anytime,
offline channels provide a first-hand experience of
goods that can be procured anytime. Concerning
the other aspects associated with dual channels, the
research on  dual-channel supply chain  mainly
focuses on pricng strategy (Donva et al,, 2020¢ Qin
et al., 2020}, competition and cooperation between
channels (Niu et al,, 201% Wang et al,, 2020), game
and coordination (Tang et al, 2021; Yu et al,, 2013},
and dual-channel inventory control strategies
i Alawneh & Zhang, 2018; Fan et al, 2019),

Unlike the single-channel supply chain, the dual-
channel supply chain  emphasises joint and

interactive optimisation, including inventory sharing
and logistics coordination. The dual-chain supply
chain extends this supply chain interactivity in the
replenishment cycles to that between the channels.
There are several examples of dual-channel supply
chain interactivity and coordination. Leading enter-
prises like Apple and Best Buy have been coordinat-
ing their dual-channel supply chains, Apple has
opened multiple warehouses for online and offline
channels in order to achieve the cross-replenishment
between the two channels, While Best Buy has been
operating its two-channel inventories separately, it
cross replenishes the unsatisfied orders under spe-
cific circumstances. However, other enterprises, such
as GAP and Uniglo, have built a sharing inventory
mode to satisfy both online and offline demands in
order to reduce inventory management costs. The
online-offline channels' demands are more stochas-
tic and complex than those of the single-channel
supply channel. Given this, the dual-channel inven-
tory control strategies face challenges when facilitat-
ing dynamic interactive joint
inventory between two channels.

To facilitate the timely optimisation of the dual-
channel inventory under stochastic demand with
delivery delay, which includes order and transport
delays, this research develops the inventory control
models of dual-channel supply chain based on the

optimisation  of

CONTACT Mingke He (£} hemingkagvipsma com &) Logistics Schood, Baging Wuz Universty, Beding, China

© Dperatonal Ressarch Soosty 2011
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Figure 2. The flowchart of cross-replenishment inventory system.
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Figure 11. Emulation diagram of the cross-replenishment inventory system.
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Figure 22. Running standard deviation of the residual inventory under the actual demands with a large distance between
two channels’ warehouses. (a) Each channel. (b) Combination of channels.
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Figure 23. Running mean of the residual inventory under actual demands with a large distance between two channels ware-
houses. (a) Each channel. (b) Combination of channels.
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Table 10. Inventory strategies under different scenarios.

Scenario
Sales strategy Distance between the retailer and the supplier Strategy
Different Greater Cross-replenishment inventory strategy
Smaller Centralised inventory strategy
Same Greater Centralised inventory strategy
Smaller Centralised inventory strategy
& *eee

FTUORBHERAFDTHSIFIREZESRIMEERRAAFR. R TFTHSFIREERE
MAREBENARIENY (BHSFRABENNERRNL)  KREERZEZFZFEERZOEHT
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