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INTRODUCTION
Within the capsicum family, the two most powerful 
compounds among capsaicinoids are capsaicin and 
dihydrocapsaicin (Figure 1).  Approximately 80-90% 
of the total content of capsaicin in chili peppers 
comes from these two compounds (Figueiredo et al., 
2013). 

Studies of capsaicin and dihydrocapsaicin presence 
in hot sauce using high performance liquid 
chromatography (HPLC) have shown that amounts of 
each capsaicinoid differ due to the type of pepper 
present in the sauce; for example, habanero, red 
pepper, jalapeno, or cayenne-based sauce (Waite 
and Aubin, 2008). Although Scoville units are normally 
used to measure pungency levels, mid-infrared 
spectroscopy could be a more rapid and cost-efficient 
technique in determining levels of capsaicinoids in 
commercial hot sauces. 

HPLC technology is best for separating analytes in 
mixtures of compounds using their partial affinity with 
a stationary and a mobile phase. For this experiment, 
the use of HPLC technology will allow for separation 
of capsaicin and dihydrocapsaicin and their 
quantification in each sample using photodiode array 
detection. Mid-infrared analysis is a type of vibrational 
spectroscopy that is able to identify chemical 
compounds in many samples relying on light 
absorption (Skolik et al., 2018). This experiment will 
attempt to correlate the results of forty commercial hot 
sauces obtained using HPLC and mid-infrared 
spectroscopy.

Figure 1: Capsaicin and dihydrocapsaicin
formation

AIM
The goal of this research was to develop a rapid 
analytical tool for determination of capsaicin 
content in commercial hot sauces by using a 
field-deployable portable FT-IR spectrometer and 
high performance liquid chromatography.

METHODS
HPLC
• 5g of each sample was measured and combined 

with 2mL of diethyl ether
• Samples were centrifuged and 1mL supernatant 

was extracted and dried using nitrogen gas
• Samples were then reconstituted with 2mL 

methanol before filtering into vials

Mid-IR Spectroscopy
• 5µL of each sample was applied directly onto the 

diamond crystal of an attenuated total reflectance 
(ATR) infrared spectrometer and evaporated the 
excess water under vacuum. (direct application 
method)

• 100µL of samples were combined with 200µL of 
hexane and centrifuged 

• 100µL duplicates of hexane were extracted from 
each sample and placed to cover the entire 
crystal and evaporated without use of vacuum. 
(hexane extraction method)

RESULTS
A wide variability in the levels of capsaicinoids were 
quantified in the hot sauces ranging from 0.8 to 
1200ppm. A high correlation (RCV = 0.95) between the 
reference capsaicin values and FT-IR predicted 
values was observed from the model. The standard 
error of cross validation (SECV) was 33ppm and 
19ppm for direct analysis and hexane extracts, 
respectively, indicating good predictive accuracy of 
capsaicin content in hot sauces.

CONCLUSIONS
Results displayed indicate good predictive 
accuracy of capsaicin content in the forty 
commercial hot sauces. FT-IR technology can be 
an ideal method for routine in-plant assessment 
of capsaicin content in hot sauce that would 
provide processors with accurate results in 
shorter time and lower cost than traditional wet 
chemistry methods.
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Figure 2: 5 µL of hot sauce dried using infrared 
spectroscopy

Figure 3: Sample post reconstitution with methanol 
before filtration for HPLC

Partial Least Squares Regression (PLSR) provides 
optimal quantification results from optical 
spectroscopy measurements. PLSR combines the 
features of Principal Component Analysis (PCA) and 
Multi Linear Regression (MLR) to compress a large 
number of variables into a few latent variables (PLS-
Factors). 

Figure 6: Capsaicin (left) and Dihydrocapsaicin 
(right) content calibration curve

Figure 4: Sample of FT-IR results using the hexane 
extraction method

Figure 5: Sample of FT-IR results using the direct 
application method

Figure 8: Three of the forty hot sauces used
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Figure 7: Pattern recognition analysis of the hot 
sauces by direct and hexane extraction procedures


