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An Investigation into the Endophytic Medicinal and Biological Properties of Solidago sempervirens
Serena Moge, Dr. Christine MacTaylor, Department of Chemistry & Physics, Salem State University

Sample Collection, Preparation, and Plating
Seaside goldenrod was collected at Pickman Park in 
Salem, MA. This sample included a stem, leaves, and 
flowers. A portion of each part of the plant (stem, leaf, 
and flower) was obtained, washed, and sterilized. Each 
sterilized plant part was grown on a potato dextrose 
agar (PDA) plate. 

Isolation and Extraction of Endophytes
The plates showing endophytic growth were re-plated 
onto new PDA plates. The pure endophytes from the 
leaf and flower were extracted from the plates and 
transferred to vials containing potato dextrose broth to 
grow further. Each broth sample was purified through 
extraction with ethyl acetate, isolating the endophyte 
metabolites. 

Solidago sempervirens,  also known as seaside 
goldenrod, is a member of the Asteraceae family and 
is native to North America and parts of the Caribbean. 
Goldenrods have been used in traditional medicines to 
treat chronic nephritis, cystitis, rheumatism, and 
inflammation. They have also shown antioxidant, 
antibacterial, anti-cough, analgesic, antispasmodic, 
sedative, cardioprotective, antitumor, antifungal, and 
antihypertensive properties.2 Goldenrod is most 
notable for treating urinary tract conditions and anti-
inflammatory agents.3 Extracts from goldenrod plants 
have shown antibacterial activity against both Gram-
positive and Gram-negative bacteria. It has also been 
found that goldenrod extracts can have an 
antidepressant effect, as it shows effective action 
against neuroinflammation and antioxidant activity on 
the central nervous system.4
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The study of medicinal plants is a rapidly growing area 
of research. Historically, medicinal plants have been 
used in traditional medicine from which many modern 
medicines are inspired. Plant essential oils are 
promising natural products as they exhibit biological, 
medicinal, and nutritional properties. Endophytes are 
microbes that are found in plants and have symbiotic 
relationships with the plants they reside in. 
Endophytes are relatively less-studied microorganisms 
that present various benefits due to their bioactive 
metabolites.1 The purpose of this research is to grow 
and isolate endophytes from a local plant and analyze 
the medicinal properties of this plant based on the 
compounds found in it.  

Bioactivity Test
The bioactivity of all samples was tested against E. coli, 
P. aeruginosa, S. aureus, and V. parahaemolyticus by 
transferring the samples on PDA plates containing each 
bacteria. At 48 hours of incubation, bioactivity was 
determined for each sample by measuring inhibition 
zones.

Identification of Endophytic Metabolites
To identify bioactive metabolites produced by the 
endophytes, Liquid Chromatography Mass 
Spectrometry (LC-MS) was used. Compounds found in 
the LC-MS were analyzed for their medicinal properties. 

All structures were obtained from http://www.chemspider.com/
All common names and uses were obtained from https://pubchem.ncbi.nlm.nih.gov/

Goldenrod plants have shown antioxidant, antibacterial, 
anti-cough, analgesic, antispasmodic, sedative, 
cardioprotective, antitumor, antihypertensive, and 
antidepressant properties. All  these properties 
correspond to compounds found in the LC-MS analysis. 
Table 1 includes compounds related to relief of pain, 
sedation, antihistamine, antispasmodic, and anti-cough 
abilities. Table 2 includes those related to psychological 
health, such as antidepressant behavior. Table 3 includes 
compounds related to reproductive health, which is an 
aspect of medicine not previously linked to goldenrod. 
Table 4 includes compounds with antibacterial effects. 
Compounds were found that kill both Gram-positive and 
Gram-negative bacteria. As seen in the bioactivity 
results, the goldenrod samples showed inhibition 
against all bacteria tested (both Gram-positive and 
Gram-negative). Table 5 includes compounds that are 
involved in cardiac health, such as antihypertensives. 
Table 6 includes compounds involved in the treatment 
of cancer and other illnesses. Additionally, several 
compounds found are anti-inflammatory, which is a 
quality found in goldenrod as a traditional medicine. 
The endophytes extracted from the goldenrod plant 
contain compounds that could be useful in future 
medicines. Future research should be conducted to 
investigate the possible use of goldenrod endophytes in 
cancer treatments. This would allow for more natural, 
less harmful treatments that would greatly benefit 
patients. Another new avenue of research would be to 
investigate the role that goldenrod endophytes could 
play in natural birth control methods. 
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