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Experimental Conditions

Rapid Analysis of Capsaicinoids in Capsicum Oleoresin Using the 
Hitachi LaChromUltra® Liquid Chromatography System

                                Hitachi High Technologies America, Inc.

Discussion
Hitachi’s LaChromUltra Liquid Chromatography System, 
equipped with a 1.8-μm particle size column, reduces the analysis 
time for capsaicinoids by up to 5 times over traditional methods. 
The LaChromUltra is designed to take advantage of the increased 
efficiency of smaller particle-sized columns, while giving the 
needed resolution for closely eluting compounds.  Reproducibility 
(<0.7%RSD), linearity (r2 > 0.996 for CAP and 0.997 for DHC), 
and system suitability (N > 40000, k’ > 7.6, T > 1.0, and Rs > 1.5) 
are shown to be acceptable for all major capsaicinoids in the 
capsicum oleoresin.  Capsaicinoids were confirmed  by  spectral 
analysis with the PDA.

Results
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#3742H), diluted as above, 10°C
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Conditions and OtherModule

apsaicinoids are a group of compounds produced by the seeds 
of members of the pepper plant family (Capsicum species).  They have 
an irritating effect on mammalian mucous membranes, causing the 
burning sensation experienced when eating peppers.  Medicinally,
capsicum oleoresin, the extract of capsaicinoids from peppers, is used 
in topical creams and ointments to alleviate discomfort caused by 
arthritis, psoriasis, and other chronic pain conditions due to the release 
of endorphins that these creams cause1.

Pharmaceutical companies that produce these topical medications test 
for the capsaicinoid content in their formulations (typically between 
0.025-0.075%) using liquid chromatography.  A major challenge in 
the measurement of the amount of capsaicinoids is the long run time 
(typically 65 minutes) of the analysis and the poor resolution between 
the individual capsaicinoids2.  This application note illustrates how the 
Hitachi LaChromUltra® ultra high-pressure liquid chromatography 
system, in conjunction with a smaller particle-size stationary phase 
column, can overcome these limitations and bring the run time down 
to 13 minutes.  Capsaicin (CAP) and dihydrocapsaicin (DHC) are the 
major capsaicinoids, representing over 80% of the total capsaicinoids.
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Reproducibility of CAP, DHC, and Nordihydrocapsaicin 
NDHC (n=3):

Full Scale Chromatogram of Capsicum Oleoresin:

Zoomed Chromatogram of Capsicum Oleoresin:


