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Anti-dengue activity of super critical extract and isolated oleanolic -_*,
acid of Leucas cephalotes using in vitro and in silico approach
e RS SMNET B 7 AT R H A BRI B ER SRR B A 2 B E R R I E
SRGEM

Sulochana Kaushik' , Lalit Dar? , Samander Kaushik® and Jaya Parkash Yadav'*
* Correspondence: yadav1964@rediffmail.com
! Department of Genetics, Maharshi Dayanand University, Rohtak, Haryana 124001, India

BACKGROUNDS: Leucas cephalotes is a common ethnomedicinal plant widely
used by traditional healers for the treatment of Malaria and other types of fever.
Oleanolic acid and its derivatives have been reported for various types of
pharmacological activities, such as anti-inflammatory, antioxidant, anticancer,
hepatoprotective, anti-HIV and anti-HCV activity.

METHODS: L.cephalotes plant extracts were prepared by supercritical fluid
extraction (SFE) method and oleanolic acid was isolated by preparatory thin-layer
chromatography. The compound was identified and characterize by using
ultraviolet-visible spectroscopy (UV-VIS), Fourier transform infra-Red spectroscopy
(FT-IR) and high-performance thin-layer chromatography (HPTLC). The structure of
the compound was elucidated by proton nuclear magnetic resonance (1 HNMR) and
carbon nuclear magnetic resonance (I CNMR) and the purity checked by differential
scanning calorimetry (DSC). The MTT assay was used to determine the toxicity of
plant extract and oleanolic acid using a microplate reader at 595 nm. The anti-dengue
activity of plant extract and oleanolic acid was tested in vitro and in silico using
real-time RT-PCR.

RESULTS: The optimum yield of the extract was obtained at 40 °C temperature and
15Mpa pressure. The maximum non-toxic dose (MNTD) of plant extract and
oleanolic acid were found as 46.87 pg/ml and 93.75 pg/ml, respectively in C6/36 cell
lines. UV spectrophotometer curve of the isolated compound was overlapped with
standard oleanolic acid at 232 nm. Superimposed FT-IR structure of the isolated
compound was indicated the same spectra at 3433, 2939, 2871, 1690, 1500,1463,
1387, 1250, 1209, 1137 and 656 position as per marker compound. HPTLC analysis
showed the retention factor of L. cephalotes extract was 0.19 + 0.06 as similar to the

standard oleanolic acid chromatogram. The NMR structure of the isolated compound



was identified as similar to the marker oleanolic acid structure. DSC analysis revealed
the purity of isolated oleanolic acid was 98.27% with a melting point of 311.16 °C.
Real-time RT PCR results revealed that L. cephalotes supercritical extract and
isolated oleanolic acid showed 100 and 99.17% inhibition against the dengue - 2 virus
when treated with MNTD value of plant extract (46.87 ug/ml) and the test compound
(93.75 pg/ml), respectively. The molecular study demonstrated the binding energy of
oleanolic acid with NS1and NS5 (non-structural protein) were - 9.42 & -8.32Kcal/mol,
respectively.

CONCLUSIONS: The SFE extract L. cephalotes and its active compound, oleanolic
acid inhibiting the activity of dengue-2 serotype in the in vitro and in silico assays.
Thus, the L.cephalotes plant could be an excellent source for drug design for the

treatment of dengue infection.

Keywords : Leucas cephalotes SFE extract, Oleanolic acid, HPTLC, NMR,

Anti-dengue, molecular docking

ERIZRIR : https:/pubmed.ncbi.nlm.nih.gov/34496833/
BMC Complement Med Ther. 2021 Sep 8;21(1):227.

doi: 10.1186/512906-021-03402-2.



Development and validation of a green and sustainable procedure for
the preparation of Perilla frutescens extracts
F S MNERE AR REZHFERYNZ SN o FHERE R

Ming-ChiWei®, Chia-SuiWang?, Rey-MayLiou?®, Yu-ChiaoYang®
2 Department of Environmental Engineering & Science, Chia Nan University of Pharmacy and
Science, Tainan, Taiwan
bSection of Mathematics and Physics Science, Center for General Education, Air Force Academy,
Kaohsiung, Taiwan
¢ Department and Graduate Institute of Pharmacology, Kaohsiung Medical University, Kaohsiung,
Taiwan

dDepartment of Medical Research, Kaohsiung Medical University Hospital, Kaohsiung, Taiwan

Abstract :

A procedure combining supercritical CO2 and ultrasound-assisted (USC-COz2)
extraction was developed to obtain rosmarinic acid (RA)-rich extracts from Perilla
frutescens. Based on extraction yields and efficiencies, USC-CO2 was considered the
best extraction method among the methods studied for obtaining RA from P.
frutescens. The constant extraction rate period and the falling extraction rate period
for USC-CO: extraction of P. frutescens were 45 and 96 min long, respectively, and
they were significantly shorter than those of traditional SC-CO2 (TSC-COz) extraction.
Furthermore, mass transfer coefficients were derived using the Sovova model for the
fluid and solid phases from USC-CO: extraction, with values of 9.752 x 10> and
4.203 x 107> min ™!, respectively, which were obviously higher than those for
TSC-CO:z2 extraction. Consequently, the theoretical solubilities of RA in the
supercritical solvents used in dynamic USC-CO: and TSC-CO:z extractions were

estimated and found to be well correlated using three density-based models.

Keywords : Perilla frutescens, Rosmarinic acid, Ultrasound-assisted , upercritical
carbon dioxide extraction, Mass transfer coefficients, Theoretical solubility,
Thermodynamic parameters
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Food Chemistry
Volume 369, 1 February 2022, 130929




Strategies to increase the shelf life of meat and meat products with
phenolic compounds
ERI B E S YT RABMARMRERE

Paulo E.S.Munekata?, MirianPateiro®, Elisa Rafaela BonadioBellucci®, RubénDominguez?,
Andrea Carlada Silva Barretto®, José M.Lorenzo™
2 Centro Tecnoldgico de la Carne de Galicia, ria Galicia n® 4, Ourense, Spain
b Department of Food Technology and Engineering, UNESP—S#o Paulo State University, SP, Brazil
¢Facultad de Ciencias de Ourense, Area de Tecnologia de los Alimentos, Universidad de Vigo,
Ourense, Spain

Abstract :
Oxidative reactions and microbial growth are the main processes involved in the loss
of quality in meat products. Although the use of additives to improve the shelf life is a
common practice in the meat industry, the current trends among consumers are
pushing the researchers and professionals of the meat industry to reformulate meat
products. Polyphenols are compounds with antioxidant and antimicrobial activity
naturally found in several plants, fruits, and vegetables that can be used in the
production of extracts and components in active packaging to improve the shelf life of
meat products. This chapter aims to discuss the advances in terms of (1) encapsulation
techniques to protect phenolic compounds; (2) production of active and edible
packages rich on phenolic compounds; (3) use of phenolic-rich additives (free or
encapsulated form) with non-thermal technologies to improve the shelf life of meat
products; and (4) use of active packaging rich on phenolic compounds on meat
products. Innovative strategies to encapsulated polyphenols and produce films are
mainly centered in the use of innovative and emerging technologies (such as
ultrasound and supercritical fluids). Moreover, the combined use of polyphenols and
non-thermal technologies is a relevant approach to improve the shelf life of meat
products, especially using high pressure processing. In terms of application of
innovative films, nanomaterials have been largely explored and indicated as relevant

strategy to preserve meat and meat products.

Keywords : Polyphenols, Supercritical fluids, Encapsulation films, Coatings,
Non-thermal technologies, Active packaging, Anthocyanins, Antioxidant,
Antimicrobial
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Advances in Food and Nutrition Research

Volume 98, 2021, Pages 171-205



Supercritical carbon dioxide decellularized porcine cartilage graft with PRP ==

attenuated OA progression and regenerated articular cartilage in
ACLT-induced OA rats.
HA PRP WBEEFR _SbixiAMBENRESREEIE T ACLT FEM OA KE
B OA ERNBLREIRE

Chia-Chun Wu, Yih-Wen Tarng, Dur-Zong Hsu, Periasamy Srinivasan, Yi-Chun Yeh, Yi-Ping Lai,
Dar-Jen Hsieh
Department of Orthopedics, Tri-Service General Hospital, National Defense Medical Center, 325
Cheng-Gong Road Section 2, Taipei 114, Taiwan
Department of Orthopedic, Kaohsiung Veterans General Hospital, No. 386, Da-Chung 1st Road, Kaohsiung
city, Taiwan
Department of Environmental and Occupational Health, College of Medicine, National Cheng Kung
University, 138 Sheng-Li Rd., Tainan, 70428 Taiwan
R&D Center, ACRO Biomedical Co., Ltd. 2nd. Floor, No.57, Luke 2nd. Rd., Luzhu District, Kaohsiung City,
82151 R&D Center, ACRO Biomedical Co., Ltd. 2nd. Floor, No.57, Luke 2nd. Rd., Luzhu District,
Kaohsiung City, 82151
Department of Orthopedics, Tri-Service General Hospital, National Defense Medical Center, 325
Cheng-Gong Road Section 2, Taipei 114, Taiwan

28 September 2021

Abstract :

Knee osteoarthritis (OA) is a common degenerative articular disorder and considered one
of the primary causes of pain and functional disability. Knee OA is prevalent in 10% of
men and 13% of women aged 60 years above. The study aims to use cartilage tissue
engineering that combines the triads of decellularized porcine cartilage graft as “scaffold”,
plasma rich platelet (PRP) as “signal” and chondrocytes from rat as “cell” to attenuate
ACLT-induced OA progression and regenerate the knee cartilage in rats. Decellularization
of the porcine cartilage was characterized by hematoxylin and eosin, DAPI staining,
scanning electron microscopy and residual DNA quantification. The protective effect of
decellularized porcine cartilage graft (dAPCG) was evaluated by intra-articular
administration in surgically induced anterior cruciate ligament transection (ACLT) rat
osteoarthritis (OA) model. SCCOz technology completely decellularized the porcine
cartilage. Intra-articular administration of dPCG with or without PRP significantly
reduced the ACLT-induced OA symptoms and attenuated the OA progression. Pain-relief
by dPCG with or without PRP was assessed by capacitance meter and improved articular
cartilage damage in the rat knee was characterized by X-ray and micro-CT. Besides, the
histological analysis depicted cartilage protection by dPCG with or without PRP. The
repairation and attenuation effect by dPCG with or without PRP in the articular knee
cartilage damage were also explored by safranin-O, type Il collagen, aggrecan and SOX-9
immuno-staining. To conclude, intra-articular administration of dPCG with or without

PRP is efficient in repairing the damaged cartilage in the experimental OA model.
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Supercritical Carbon Dioxide Extracts of Cordyceps sinensis :
Chromatography-based Metabolite Profiling and Protective Efficacy Against
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Abstract :

The toxicity and disposal concerns of organic solvents used in conventional extraction
purposes has entailed the need for greener alternatives. Among such techniques,
supercritical fluid extraction (SFE) has gained popularity by yielding extracts of high
purity in a much faster manner. Carbon dioxide (CO: ) is generally preferred as a
supercritical solvent because of its lower temperature requirements, better diffusivity
and easy removal. The present study describes the characterization of supercritical
COz extracts of Indian variety of Cordyceps sinensis (CS)- a high-altitude medicinal
mushroom widely revered in traditional medicine for its extensive
anti-hypercholesterolemic, anti-inflammatory, anti-proliferative and energy-enhancing
properties. Experimental parameters viz. 300 and 350 bar of extraction pressure, 60°C
of temperature, 0.4°L/h COz of flow rate and use of 1% (v/v) of ethanol as entrainer
were optimized to prepare three different extracts namely, CSF1, CSF2 and CSF3.
High-performance thin-layer chromatography (HPTLC) was used for assessing the
quality of all the extracts in terms of cordycepin, the pivot biomarker compound in CS.
Characterization by HPTLC and GC-MS confirmed the presence of flavonoids and
nucleobases and, volatile organic compounds (VOCs), respectively. The
chromatographic data acquired from metabolite profiling were subjected to
chemometric analysis in an open source R studio which illustrated interrelatedness
between CSF1 and CSF2 in terms of two major principal components. i.e. Dim 1 and

Dim 2 whose values were 40.33 and 30.52% in variables factor map plotted using the



HPTLC-generated retardation factor values. The factor maps based on retention times
of the VOCs exhibited a variance of Dim 1 =43.95% and Dim 2 = 24.85%.
Furthermore, the extracts demonstrated appreciable antibacterial activity against
Escherichia coli and Salmonella typhi by generation of reactive oxygen species (ROS),
protein leakage and efflux pump inhibition within bacterial pathogens. CSFs were
elucidated to be significantly cytoprotective ( p < 0.05) in a simulated hypobaric
hypoxia milieu (0.5% oxygen). CSF2 showed the best results by effectively
improving the viability of human embryonic kidney (HEK 293) cells to 82.36 +
1.76% at an optimum dose of 100 pg/ml. Levels of hypoxia inducible factor-1 alpha
(HIF-1a) were modulated four-fold upon supplementation with CSF2. The results
collectively evinced that the CSF extracts are substantially bioactive and could be

effectively utilized as mycotherapeutics for multiple bioeffects.

Keywords : Cordyceps sinensis (Berk) Sacc., GC-MS, HPTLC, metabolomics,
supercritical fluid extract, hypobaric hypoxia (HH)
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