
Plantibiotics

Methodology Interpretations & Conclusions

● How does ethanolic plant 
extract from Larrea tridentata 
affect the growth of E. coli ?

● How do phenolic compounds 
from Larrea tridentata affect 
the growth of E. coli?

Ethanolic extract of 
Larrea tridentata 
from 18 Jan, 2022

● Extract phenolic Larrea tridentata 
compounds through maceration with ethanol

● Place varying concentrations of extract in 
bacterial growth solutions before growing

● Observe and calculate estimated CFU/mL 
after 24 hours

● Strong effect on inhibiting growth of E. coli
● Useful applications in biomedical research
● Convenient for mass-production
● Phenolic compounds likely evolved to help 

resist bacterial infection

Question
Data Analysis & Results



Antibiotic Resistance
● Antibiotic resistance is a common problem in the 

field of pharmaceuticals

● Plants have evolutionary developed mechanisms 
for resisting bacterial infections
○ Phenolic compounds from various plants 

can rupture the cell walls and membranes of 
bacteria

● Extracting edible compounds from plants may 
offer more methods of fighting antibiotic 
resistance

● Can also help preserve foods without needing to 
design edible chemicals

Various mechanisms of antibiotic resistance, 
credit to Justin Joseph Donato, Ph.D. 

Department of Chemistry, University of St. 
Thomas



Plant Compound Extraction
● The goal of extraction is to obtain various compounds from 

plants used in many fields of biology
○ Plant extracts have higher concentrations of useful 

compounds, a long shelf life, and can have more direct and 
easy to observe effects

● There are various methods of extraction that yield different 
resulting compounds
○ For instance, using water and oil will give hydrophilic and 

hydrophobic compounds respectively
● Creosote bushes (Larrea tridentata) are known to secrete a lot 

of oil, making a distinct smell in the Sonoran Desert
○ This higher concentration of hydrophobic compounds may 

help rupture bacterial membranes



Question and Hypothesis
Question:

How do different volumes of ethanolic extract from 
creosote bush leaves (Larrea tridentata) affect the 

rate of growth of E. coli bacteria?

Hypothesis:
If various volumes of ethanolic extracts from Larrea 

tridentata are placed in E. coli growth solutions, then 
there will be less bacterial growth as the volume of 

extract increases, because the phenolic compounds 
and hydrophobic substances of the extract will break 
down proteins and damage the membranes of the E. 

coli bacteria.
Larrea tridentata, photo taken from Desert 

Horizon Nursery Inc.



Experimental Design
1. First, the extract was obtained from creosote bushes Desert using the 

maceration method of extraction
○ Leaves from the plant were crushed in a blender and soaked at 

approximately 50°C for 72 hours in ethanol to obtain a mix of both 
hydrophilic and hydrophobic compounds

2. The extract was then diluted such that the ethanol had a 
concentration of lower than 10%
○ Reduces the potential that the ethanol itself would have impacted 

the results of the experiment (Which is unwanted)
3. 5 microfuge tubes were then prepared with a solution containing 750 

μL of LB broth, 10 μL of E. coli, ionized water, and varying amounts the 
ethanol extract with ionized water to make a total of 1010 μL of solution
○ 0 μL of extract (Control group), 50 μL, 100 μL, 150 μL, and 200 μL



Plant extract, obtained 18 January 2022

Bacterial Growth Solutions (Left to right: 0 μL extract, 50 μL, 100 μL, 150 μL, 200 μL)



Experimental Design (Continued)

1. The E. coli was then left to grow in an incubator at 37°C for 24 hours in 
the microfuge tubes

2. Afterwards, the bacteria was then plated for an additional 24 hours in 
the same incubator (4 plates for each treatment)

3. After a total of 48 hours, the E. coli were observed and an estimated 
number of colonies were calculated from each plate
○ Potential for human error in counting, and due to the estimation 

because of the large number of colonies
4. The approximated colony forming units per milliliter was then 

calculated from the average number of colonies for each treatment



Process of plating bacteria, done on 19 January 2022



Plated bacteria after 
24 hours (48 total)

Top to bottom: 0 μL 
extract, 50 μL, 100 μL, 

150 μL, 200 μL

● Visible difference in the number of colonies 
as more extract was added

● No colonies present in the last 2 
treatments
○ Could mean high effectiveness or 

human error
● Small contamination in the last petri dish 

of the 200 microliter treatment



Resulting Data

Volume of Extract (μL)
Avg # of Bacteria 

After 24 Hours 
(CFU/mL)

Standard Deviation

0 1.82E+08 6.24E+06

50 1.24E+08 2.85E+06

100 6.01E+07 3.57E+06

150 0.00 0

200 0.00 0

Volume of 
Extract (μL) Number of Bactera After 24 Hours (CFU/mL)

0 1.80E+08 1.76E+08 1.91E+08 1.81E+08
50 1.27E+08 1.22E+08 1.21E+08 1.25E+08

100 6.16E+07 6.14E+07 6.26E+07 5.48E+07
150 0 0 0 0
200 0 0 0 0



Statistical Tests
ANOVA Statistical Test Tukey HSD Statistical Test

Letter Treatment

A 0 μL (Control)

B 50 μL

C 100 μL

D 150 μL

E 200 μL

Key

● P-value of 1.1 x 10-16 suggests very high 
statistical significance

● Tukey test values also show very high 
significance in all except the 150 and 
200 μL treatments, but only because 
they both had 0 bacteria 



Results and Graph
● There was a clear, linear 

decrease in the number of 
colony forming units for 
every 50 microliters of 
extract added to the 
solution

● There was very little error 
between each plate, shown 
by the error bars

● Plates with 150 and 200 
microliters didn’t grow any 
colonies, suggesting high 
effectiveness



Conclusions
● The extract had a clear, definite effect on the amount of bacteria that 

grew as more of the extract was added
○ The hypothesis was supported both quantitatively and qualitatively

● There was a possible small amount of error, as the number of colonies 
needed to be approximated
○ Counting plates containing between 300 and 1000 colonies is subject 

to human error

Final Thoughts:

● The extract of creosote bushes has potential in the biomedical industry 
as an ingredient (or standalone) for pharmaceuticals

● In the future, it may be useful to extract only hydrophobic compounds 
from creosote bushes to see how the higher concentration compares to 
other species
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Raw Data Table

Volume of Extract 
(μL) Number of Colonies After 24 Hours

0 902 880 954 905

50 636 610 604 623

100 308 307 313 274

150 0 0 0 0

200 0 0 0 0


