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Determination of capsaicin content in pepper products by high performance
liquid chromatography and analysis of difference in spiciness

HAO Wei"

(Xinjiang Academy of Agricultural Sciences, Ministry of Agriculture and
Rural Agricultural Products Quality Inspection and Testing Center, Urumgi 830052, China)

ABSTRACT: Objective To establish a high performance liquid chromatography (HPLC) method for the
determination of capsaicin content in chili products, and to analyze the difference in the spiciness of different pepper
products on the market. Methods ODS chromatographic column (250 mmx4.6 mm, 5 pum) was used, and the
mobile phase was methanol and water in equal proportion. The sample was injected at a flow rate of 1.0 mL/min, and
finally detected at ultraviolet wavelength of 280 nm. Results Capsaicin had a good linear relationship with the peak
area in the range of 0.001-0.150 mg/mL (r’=0.9990). The limit of detection was 0.05 pg/mL, and the limit of
quantitation was 0.5 pg/mL. The relative standard deviations were between 1.2% and 5.4%, and the repeatability was
good. The optimized method was used to determine the pepper products, and it was found that the spiciness of
different pepper products was significantly different (P<0.05). Conclusion The method has high accuracy and
sensitivity, and is simple to operate. It can be used for the determination of capsaicin. This study provides an
important reference for the technical improvement, quality control and product development of pepper products.
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Fig.1 Effects of solvent ratio on the extraction efficiency of capsaicin
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Fig.2 Effects of extraction time on the extraction
efficiency of capsaicin
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Fig.3 Effects of ultrasonic extraction temperature on
capsaicin extraction
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Table 2 Analysis of the results of orthogonal experiment

L% fRNGEE s SRIBUA) BRI
Y /°C /min HBI(V:V)  ER/(g/ke)
1 1 1 1 1.580
2 1 2 2 1.600
3 1 3 3 1.250
4 2 1 2 1.550
5 2 2 3 1.630
6 2 3 1 1.610
7 3 1 3 1.300
8 3 2 1 1.620
9 3 3 2 0.890
K, 4.43 4.43 4.81
K, 4.79 4.85 4.04
Ks 3.81 3.75 4.18
R 0.98 1.10 0.77
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Table 3 Strength of 2 pg/mL capsaicin and dihydrocapsaicin
standard solution

U4 5 /mAU I T A/(mAU*s)
WMH TVYWD  FLD VWD FLD  (AMLI(SN)
R REE  RIEE KRS
HMZE  60.5 50.2 1805.6 16855 7.5 185
—A
— 35.8 31.8 1658.9 15042 59 125

%4 HPLC MEEMIRLER(N=9)
Table 4 Repetitive experimental results of HPLC (n=9)

IS B (g/kg) RSDs/%
A 145 0.780 1.2
BRI s 2 5 0.063 5.4
BN o 3 0.084 4.8

x5 BEEIBRERN=S)
Table 5 Test results of precision (n=5)

FrUfE b XA RSDs/%
AR 351.505 0.455
G UBAR 155.581 1.197
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Fig.4 HPLC chromatogram of capsaicin and dihydrocapsaicin
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Table 6 Comparison results of different sample processing methods (g/kg)

ARG ARAL T GB/T 21266—2007 FFE b AL By 3%
b i L

R AR B S TEABE

1 KL BE 0.091 0.061 0.082 0.051

2 BRI 0.105 0.051 0.087 0.036

3 PR 0.051 0.031 0.041 0.019

4 R 0.061 0.038 0.052 0.030

F7 B GRPHEMEN_SHENENSE
Table 7 Content of capsaicin and dihydrocapsaicin in pepper products

BT B E /(g/ke) TEMMER (g/kg) P B R/ (g/kg) SHU i
A1 0.6897+0.0137° 0.3201+0.0157° 1.1220+0.0270° 10291+234° 68.60
MR 2 0.7001+0.0121° 0.35010.0148* 1.1669+0.0200" 10470275 69.80
L 1 0.0633+0.0022° 0.0235+0.0058° 0.0964+0.012° 939:+8" 6.26
B G 2 0.0889+0.0100° 0.02440.0011° 0.1259+0.0145° 1311£9° 8.74
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