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Introduction 
 Many plants used for human  consumption are genetically modified in a 

laboratory to introduce properties that do not occur naturally.   For example, 

crops like corn or soybeans have been engineered to become resistant to 

different herbicides. This property of genetically modified plants allows 

farmers to treat fields with herbicides in order to selectively kill weeds.   

Glyphosate is a potent herbicide that inhibits the shikimate pathway in 

plants and bacteria, but does not affect humans. This herbicide is broadly 

used since many glyphosate resistant varieties of crops have been created. 

 



 
Hypothesis 

 	

I postulate that treated resistant plants may retain 

glyphosate and, when people consumed leaves and seed, 

the herbicide may kill the normal flora in the human 

digestive tract. 

 



Materials and Methods 
•  Soil, planter, petri dishes, agar were obtained from War’s Science, 

Rochester, NY. 
•  E. Coli K-12 strain was a gift from Dr. Marcelo Nociari, Weill Medical 

College, NY, NY. 
•  50% Glyphosate Herbicide (Roundup super concentrate, Monsanto, 

Marysville, OH) (was a gift from a local Hardware). 
•  Roundup resistant soybean seeds were donated by Legend Seeds, De 

Smet, SD. 
•  Miscelaneous Materials: Bunter Burner/ Sterile Paper Dots/ Tweezers/ Lab 

coat/ Micropipettes/ Distilled and sterile water/ 10% clorox. 
•  Personal Protective Equipment: Goggle/ Gloves/ Lab Coat. 



Materials and Methods 
 I spread E. Coli bacteria with a sterile cotton swab on 
agar plate, making sure to cover the whole surface of the 
plate, to allow for proper bacterial growth. I set steril 
paper dots on the agar plates and then pipetted 50µl of 
my experimental  sample onto each of the three sterile 
paper dots. I let the paper dots to absorve the extract. 
After 24 hours of incubation at 37ºC, I measured the 
diameters of the halos of bacterial growth inhibition. 



Figure 1 

Figure 1. (A) The above graph represents the effect of different concentrations of the glyphosate herbicide measured as E. coli growth inhibition. Each bar 
represents the average of triplicates (+/- SE). As you can see on the graph as the concentration of the Round-up decreases so does the diameter of the halo of 
E. coli growth inhibition. (B)The picture depicted above shows the experiment results 

 (A)  

(B) 



Figure 2 

Figure 2. The above graph represents the effect of 
different concentrations of the glyphosate herbicide 
measured as E. coli growth inhibition. Each bar 
represents the average of triplicates (+/- SE). As you can 
see on the graph as the concentration of the Round-up 
decreases so does the diameter of the halo of E. coli 
growth inhibition. 



Figure 3 

 
Figure 3. (A) The picture depicted 
the results of E. coli growth inhibition by 
the soybean plant extract containing 
herbicide (left) and the soybean plant 
extract without herbicide (right) (B) The 
picture depicted the results of E. coli 
growth inhibition by the soybean plant 
extract containing herbicide (left) and 
the soybean plant extract without 
herbicide (right). 

 (A)  

 (B)  



Conclusions 
 I have concluded that glyphosate herbicide, inhibits the growth of E. coli 

bacterial cultures: 
1.  I observed E. coli bacterial growth inhibition when I assayed different 

concentrations of glyphosate herbicide. 
2.  I observed E. coli bacterial growth inhibition when I assayed extracts, from 

glysophate treated soybean plants and seeds. 
 
 My experimental results suggest that genetically modified crops may retain 

glyphosate herbicide that can kill the normal flora in the human digestive 
tract. For future research I would evaluate if the glyphosate herbicide 
retained in the soybean plant, gets processed into soy products during 
preparation. 

 



References 
 
Duke, S. et al. Glyphosate Effects on Plant Mineral Nutrition, Crop 

Rhizosphere Microbiota, and Plant Disease in Glyphosate-Resistant 
Crops. J. Agric. Food Chem., 2012, 60 (42): 10375–10397. 

 
Shehata, A., et al. The Effect of Glyphosate on Potential Pathogens 

and Beneficial Members of Poultry Microbiota In Vitro. Current 
Microbiol. 2013 66(4):350-8. 

 



Acknolegments 

•  Ward’s Science, Rochester, NY. 

•  Dr. Marcelo Nociari, Weill Medical College, NY, NY. 

•  Summit Hardware, Summit, NJ. 

•  Legend Seeds, De Smet, SD. 


