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Researchers improve plastics with waste coffee grounds
MRAEFEAEMEE R B ZER

September 30, 2019
A plastic composite made partly from waste coffee grounds is a tough but
environmentally friendly material for 3D printing, according to new Washington State
University research.
The work could lead to new applications for 3D printing as well as make better use of
waste materials. Reporting in the journal, ACS Sustainable Chemistry and
Engineering, the researchers found that their material, made from up to 20 percent
coffee waste, had a more than 400 percent increase in toughness over pure poly-lactic
acid (PLA), the type of plastic that is most commonly used in 3D printing.
“Spent coffee grounds provide an excellent addition to the field of renewable resource
and energy applications,” said Yu-Chung Chang, a graduate student who led the
work.
PLA is a popular plastic material used for many medical and consumer products, such
as in drug delivery, tissue engineering, food packaging, as well as for 3D printing.
Made from corn starch, it is biodegradable. But, when used for 3D printing
applications, products made from PLA lack strength and break easily. Products that
are 3D printed, in fact, are almost entirely limited to being toys, trinkets, or display
models.
“They are not high performance products,” Chang said. “I want to change that.”
Researchers have been looking to add low-cost additives, such as wood fiber, silica,
or clay, to enhance the material’s performance as well as to reduce manufacturing
costs. Such additives from renewable sources could also keep waste materials from
ending up in a landfill and creating additional pollution.
For their study, the WSU researchers decided to add coffee ground waste to the PLA.
People around the world drink more than two billion cups of coffee every day, so
waste coffee grounds are abundantly available.
“We have a virtually limitless supply of coffee grounds,” Chang said. “Our goal is to
extend the life cycle for these waste products. We looked at what is overproduced and
tried to make something useful out of it.”
The researchers didn’t use actual coffee grounds. Rather, they used a dry and odorless
material that is left over after the coffee oil had been removed and used for biodiesel
production.

“It is a waste, waste product,” Chang said.



After mixing their coffee material with the PLA, they printed out and tested their
specimens.

“The oil-extracted spent coffee grounds can not only increase the impact toughness,
but they also reduce the cost of overall 3D printing materials,” Chang said.

The researchers are hoping to continue the work and conduct further study on how the

material will degrade in the environment.
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Bovine B-lactoglobulin peptides as novel carriers for flavonoids extracted
with supercritical fluids from yellow onion skins

4 p-HIKERRIER BRI M= F R K PRI B =R A S
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Bolea, Gabriela Rapeanu, Gabriela Elena Bahrim, Nicoleta Stanciuc

Faculty of Food Science and Engineering, Dunarea de Jos University of Galati, Romania

Journal of Food Science 2020 November 11

Abstract

Our study describes in detail the binding mechanism between the main flavonoids that
were extracted from onion skins by supercritical CO; and peptides from whey
proteins, from the perspective of obtaining multifunctional ingredients, with
health-promoting benefits. The supercritical CO, extract had 202.31 £ 11.56 mg
quercetin equivalents/g DW as the major flavonoid and antioxidant activity of
404.93+1.39 mM Trolox/g DW. The experiments on thermolysin-derived peptides
fluorescence quenching by flavonoids extract allowed estimating the binding
parameters, in terms of binding constants, and the number of binding sites. The
thermodynamic analysis indicated that the main forces involved in complex formation
were hydrogen bonds and van der Waals interactions. Molecular docking tests
indicated that peptide fluorescence quenching upon gradual addition of onion skin
extract might be due to flavonoids binding by Val'’-Ser®'. All 7 to 14 amino acids
long peptides appeared to have affinity toward quercetin-3,4’-O-diglucoside and
quercetin-4’-O-monoglucoside. The study is important as a potential solution for
reuse of valuable resources, underutilized, such as whey peptides and yellow onion
skins flavonoids for efficient microencapsulation, as a holistic approach to deliver
healthy and nutritious food.

Practical Application

A growing interest was noticed in the last years in investigating the interactions
between proteins and different biologically active compounds, such as to provide
knowledge for efficient development of new food, pharmaceutical, and cosmetic
products. Recent studies suggest that flavonoid—protein complexes may be designed
to improve the functional performance of the flavonoids. The results obtained in this
study bring certain benefits in terms of exploiting the bioactive potential of both
flavonoids and bioactive peptides, for developing of formulas with improved

functional properties.



Identification and characterization of new potent inhibitors of
dengue virus NS5 proteinase from Andrographis paniculata
supercritical extracts on in animal cell culture and in silico
approaches
FLEBRAZINY P ERERE NS5 EAMHATHIRLT N EENREBETE
AR IR BT BT APHER
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Abstract

Ethnopharmacological relevance

About 2.5 billion peoples are at risk of dengue virus and the majority of people, use
traditional plant-based medicines to combat dengue. The whole plant of Andrographis
paniculata used traditionally over past decades for health promotion.
Andrographolide isolated from Andrographis paniculata is used as natural remedy for
the treatment of various diseases in different parts of the world. Andrographolide has
been reported to have antiviral activity against hepatitis B virus, hepatitis C virus,
herpes simplex virus, influenza virus, chikungunya virus, dengue virus 2 and 4.

Aim of the study

The aim of the present study to isolate the andrographolide from the 4. paniculata by
supercritical fluid extraction technique and to characterize the isolated compound
along with it anti-dengue activity against DENV-2 in vitro and in silico methods.
Materials and methods

Supercritical extraction condition for A. paniculata was standardised to isolate
andrographolide compound at definite temperature and pressure on the basis of
previous study. The andrographolide was identified by using Ultraviolet—Visible
Spectroscopy (UV-VIS), Fourier-Transform Infrared Spectroscopy (FT-IR) and High
Performance Thin Layer Chromatography (HPTLC) and Proton Nuclear Magnetic
Resonance ('HNMR). The maximum non-toxic dose of isolated andrographolide was
detected by MTT assay using a micro plate reader at 595 nm. One hundred (100)
copies/ml of the DENV-2 virus was used for antiviral assay in C6/36 cells lines and

inhibition of virus due to andrographolide was determined by real-time PCR assay.



The purity of isolated andrographolide was determined by Differential Scanning
Calorimetry (DSC). The dengue NS5 receptor protein was docked with
andrographolide and evaluated on the basis of the total energy and binding affinity
score by Auto Dock (V4.2.6) software.

Results

Andrographolide, a diterpene lactone was isolated from the 4. paniculata supercritical
extract at 40 °C temperature and 15 Mpa pressure. UV spectrophotometer analysis
revealed that the curve of andrographolide plant extract was overlapped with
reference compound at 228 nm and the similar bands were detected from FT-IR
spectroscopy analysis at 3315, 2917, 2849, 1673, 1462 and 1454 cm ' in isolated and
standard andrographolide. HPTLC analysis shows the retention factor (R¢) of 4.
paniculata extract at 0.74 £ 0.06 as similar to standard andrographolide R values. The
purity of isolated andrographolide was 99.76%. The maximum non-toxic dose of
isolated andrographolide was found as 15.62 pg/ml on the C6/36 cell line calculated
by using MTT assay. The andrographolide showed the 97.23% anti-dengue activity
against the dengue-2 virus in C6/36 cell lines. Results of molecular docking showed
that the interaction between andrographolide and NS5 of dengue protein with the
maximum binding energy as —7.35 kcal/mol.

Conclusions

It 1s concluded that isolated andrographolide from the A. paniculata possess
anti-dengue activity against dengue-2 virus as revealed from in vitro and in silico
method. Due to lack of the vaccine and anti-viral agents, andrographolide extracted
from A. paniculata play a major role to inhibit the dengue replication. Hence, it could

be a source for drug design and help to reduce the dengue infection.

Keywords : Dengue virus, Andrographolide, HPTLC, Antiviral assay, Molecular
docking



Supercritical Fluid Extraction Enhances Discovery of Secondary
Metabolites from Myxobacteria
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Analytical Chemistry 2020 November 10

Supercritical fluid extraction (SFE) is widely used for the isolation of natural products
from plants, but its application in efforts to identify structurally and
physicochemically often dissimilar microbial natural products is limited to date. In
this study, we evaluated the impact of SFE on the extractability of myxobacterial
secondary metabolites, aiming to improve the prospects of discovering novel natural
products. We investigated the influence of different co-solvents on the extraction
efficiency of secondary metabolites from three myxobacterial strains and the
antimicrobial activity profiles of the corresponding extracts. For each known
secondary metabolite, we found extraction conditions using SFE leading to superior
yields in the extracts compared to conventional solvent extraction. Compounds with a
log P higher than 3 showed the best extraction efficiency using 20% EtOAc as a
co-solvent, whereas compounds with log P values lower than 3 were better extractable
using more polar co-solvents such as MeOH. Extracts generated with SFE showed
increased antimicrobial activities including the presence of activities not explained by
known myxobacterial secondary metabolites, highlighting the advantage of SFE for
bioactivity-guided isolation. Moreover, non-targeted metabolomics analysis revealed
a group of chlorinated metabolites produced by the well-studied model
myxobacterium Myxococcus xanthus DK1622, which were not accessible previously
due to their low concentration in conventional extracts. The enriched SF extracts were
used for isolation and subsequent structure elucidation of chloroxanthic acid A as the
founding member of a novel secondary metabolite family. Our findings encourage the
increased utilization of SFE as a part of future screening workflows of microbial

natural products.



