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Abstract
In this experiment, fungal endophytes,
from Verbascum Thapsus, or common
mullein, were separated to examine for
possible medicinal properties. There were
thirty chemical compounds that showed
possible medicinal properties, ranging
from anti-cancer and anti-inflammatory to
analgesics and more. These endophytes,
from the leaf, were also tested against
Staphylococcus aureus, Escherichia coli,
Vibrio parahaemolyticus, and
Pseudomonas aeruginosa to determine
possible antibacterial properties. For both
of the endophytes found in the leaf, there
was inhibition observed in all the bacteria
besides Pseudomonas aeruginosa.

Introduction
Verbascum Thapsus, more commonly known
as common mullein or great mullein, is a
plant part of the Scrophulariaceae family.
This plant is native to Europe, Asia, and parts
of Africa and was brought to America for
medical purposes.1 Common mullein has a
long history of being used for respiratory
treatment, but also has been shown to have
other medicinal properties. Some of which
including anti-inflammatory, anodyne,
anticancer, antihistaminic, antioxidant,
fungicide, hypnotic, sedative, and many
more.2
Endophytes are micro-organisms that live on
the surface of the plant or within the tissue,
but they don’t cause any harm to the host
plant.3 In this study endophytes were
extracted from a common mullein sample to
determine its chemical components and their
possible medicinal properties. The bioactivity
of these endophytes were also tested.

• The endophytes were then put into a potato
dextrose broth to start extracting metabolites.
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• The broth from each sample then got rotovapped to obtain an extract from each sample.
• The extract, broth, and solids were tested
against Staphylococcus aureus, Escherichia coli,
Vibrio parahaemolyticus, and Pseudomonas
aeruginosa to determine the Bioactivity.
• The extract was used to ID chemical
components using the LC-MS.
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• The endophytes were then further
separated onto their own plates.
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Experimental Design

• Once obtained the sample was washed
using soap and water, bleach, and
ethanol and then put on a Potato
Dextrose Agar to grow endophytes.
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• The plant sample was obtained from the
salt marsh near Salem State University.
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Discussion and Conclusions
Overall, the thirty constituents that were obtained
using the LC-MS showed a large range of possible
medicinal properties. Although research has
shown a lot of usage for possible respiratory
issues, this experiment didn’t provide information
to back those sources up. This study found many
chemical constituents that had medicinal
properties ranging from mental health, to the
heart, anticancer, and analgesics. This study was
able to confirm that there are constituents with
anti-inflammatory properties.2 Although it was
not able to confirm things like the possible
respiratory properties, it does give room for
growth and for future studies. For future studies,
looking into further usage for the plants
constituents to be used for possible mental health
treatments or the heart and blood would be
interesting. These two properties showed up a
repeatedly throughout this study but didn’t have
any literature to back these findings up.
The endophytes within this study were tested for
their bioactivity against four bacteria:
Staphylococcus aureus, Escherichia coli, Vibrio
parahaemolyticus, and Pseudomonas aeruginosa.
They successfully showed inhibition against all of
them except for the Pseudomonas aeruginosa
which only showed inhibition for brown fuzz solid.
This lines up with previous studies that have
conducted similar experiments that show
common mullein has antibacterial properties.4
This may be a potential source for future
antibiotics.
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