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Introduction
Capsaicin is the main compound in peppers that specifically triggers 
the transient receptor potential vanilloid 1 (TRPV1) ion channel. 
TRPV1 of the body signals the brain that a food is spicy. The binding
of capsaicin to TRPV1 is shown in figure 1.The amount of capsaicin 
is interesting because humans are the only ones who find spicy flavors 
appealing, while other animals are repulsed by it.1 This gives rise to 
an interest in quantifying the amount of capsaicin in peppers. 

Figure 1. Structure and function of TRPV12

The images below show what was done in the lab as part of the 
experiment to quantify the capsaicin concentration and find factors 
that determine the amount of capsaicin in different peppers. 

(a)                                                          (b) 
Figure 2. (a) One of the sets of peppers used to conduct the extraction is shown. (b) The 

results of Solid- Liquid extraction can be viewed in the test tube set on the left.

Figure 3. Shows a set of samples that were used to calculate the absorbance by using UV-
VIS spectroscopy.  

Experimental
In order to accurately quantify the amount of capsaicin in peppers, it 
was necessary to make run a calibration curve. For the standard, 25 μg 
of capsaicin was dissolved in 10 ml of acetonitrile. This dilution was 
repeated for the following amounts of pure capsaicin: 50 μg , 100 μg , 
150 μg , and 200 μg. After the concentrations of capsaicin were diluted 
0.5 mL of each concentration solutions were added to test tubes (3 test 
tubes with the same amount for each concentration). Additionally, the 
following were added to each test tube as ordered: 3.0 mL of DI water, 
1.0 mL of Gibbs reagent, and 0.50 mL of Borate buffer. The reactants 
were mixed thoroughly and after 20 minutes, each solution was tested 
for absorbance with a frequency of 600 nm using UV-VIS 
spectroscopy. This resulted in a linear curve

Figure 4. Calibration Curve of Capsaicin. The graph displays the relationship 
between Capsaicin concentration and Absorbance level. 

Results
The concentration of capsaicin in Jalapeño and Serrano peppers are not 
significantly different. However, figure 5 shows that Cayenne peppers have 
a lower concentration of capsaicin. Our data in figure 6 indicated that the 
color of the pepper did not affect capsaicin concentration. 

Figure 5. Capsaicin Concentration per gram of placenta. The graph represent the 
amount of capsaicin per gram of placenta is shown in the graph grouped by pepper type.  

Figure 6. Capsaicin concentration per gram of placenta. The amount of capsaicin per 
gram of placenta is shown in the graph grouped by pepper color. G, M, and R represent 

color and J,S, and C represent the pepper type ( Jalapeño, Serrano, and Cayenne 
respectively
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To extract capsaicin from Jalapeños, Serrano's, and Cayenne peppers 
solid- liquid extraction was conducted. After the placenta of each 
pepper was weighted and chopped into 1 cm cubes; it was place in a 
test tube and 10 mL of C2H6OH was added to each test tube. Each 
tube was shaken for five minutes. 0.5 mL of the solution were 
decanted into smaller test tubes and C2H6OH was allowed to
evaporate for 48 hours. Lastly, the following were added to each test 
tube as ordered: 3.0 mL of DI water, 1.0 mL of Gibbs reagent, and 
0.50 mL of Borate buffer. The reactants were mixed thoroughly and 
after 20 minutes, each solution was tested for absorbance with a 
frequency of 600 nm using UV-VIS spectroscopy. 


