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Abstract: The efficiency of the two extractions (refluxing extraction and heating-block extraction) was compared
to develop the simple analytical method for the determination of capsaicinoids, including capsaicin and
dihydrocapsaicin in red pepper powder. For the method development, the parameters, including particle size,
extraction time and sample size, were evaluated using ultra high performance liquid chromatography (u-HPLC).
It was found that the most effective extraction time of the refluxing extraction was 3 hr. The higher extraction
efficiency was obtained with the fine particle of a mild red pepper powder, while the particle size did not
affect the extraction efficiency in case of the hot red pepper powder. The higher extraction efficiency was
obtained with the small size of sample taken because of the ratio of the large extracting solvent to sample
amount. The extraction efficiency of the refluxing method was 3-9% higher than that of the heating-block
method, however, the heating-block method could be applied to the determination of capsaicinoids in the red
pepper powder for the purpose of quality control of the product.
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Fig. 1. Comparison of effect of solvent on extraction
efficiency between methanol (left) and 95% ethanol

(right).
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Fig. 2. Typical chromatogram of capsaicinoids in red pepper
powder obtained using u-HPLC. (a) Standard solution
of capsaicinoids, (b) red-pepper powder.
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Fig. 3. Changes of capsaicinoid concentrations as a function
of extraction time. The amount of red-pepper powder
taken was 2 g. Key: C-C, Cheongyang-course; C-
M, Cheongyang-medium; C-F, Cheongyang-fine.
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Table 1. Comparison of capsaicinoid concentrations depending on the particle size and sample amount of red pepper powder

by the refluxing method mg/kg
) ) Capsaicin Dihydrocapsaicin
Samples Particle size
lg 2g lg 2g
Coarse 75.444.7 73.845.7 35.2+0.1 31.742.2
Jeongup Medium 79.243.3 77.246.0 36.8+1.0 33.6+3.6
Fine 81.8+2.6 79.4+0.9 387414 34.8+1.0
Average 78.8+1.4 76.8+2.8 36.9+1.8 33.4+1.6
Coarse 1682.1+21.7 1605.0+15.6 467.2+11.9 431.3+0.6
Cheongyang Medium 1675.2+66.4 1615.3+30.0 472.6£5.5 426.6+9.2
Fine 1617.0+12.9 1618.9+£5.2 468.0+9.1 428.7+2.1
Average 1658.1+35.8 1613.1£7.2 469.3£2.9 428.9+2.4

Values represent the mean of triplicate analysis=+ standard deviation.

Table 2. Comparison of capsaicinoid concentrations depending on the particle size and sample amount of red pepper powder

by the heating-block method mg/kg
Capsaicin Dihydrocapsaicin
Samples Particle size
0.1g 02¢g 01g 02¢g
Coarse 72.6+2.3 71.4£3.0 323423 29.1+£2.9
Jeongup Medium 78.2+4.9 76.8+6.8 36.5+£2.2 35713
Fine 81.0+4.5 75.8£1.4 38.6+2.3 33.7+1.2
Average 77.3+4.3 74.7£2.9 35.843.2 32.8+3.4
Coarse 1590.4+96.5 1544.0+£76.6 436.5+£39.2 426.9£16.0
Cheongyang Medium 1575.0+46.4 1576.5+63.3 434.3+25.8 427.6+£24.6
Fine 1590.5+68.3 1536.4+48.4 446.6+29.8 429.2+12.7
Average 1585.3+£8.9 1552.3£21.3 439.14£6.6 427.9+1.2
Values represent the mean of triplicate analysis+ standard deviation.
TS SAst= o] 71 Wyl Hste] B4 Al YEFSETE o= Table 10 YEFA 71E& FE2H
A7 14AR G5A)7= 208 Busith 2 AT FFFEHS RV RE FEEWEFS 15 mLE A
N 27T mleurS YERE capsaicinoidse] Aotal A ZFS 0.1 gollA 02 g2 29 BA &
HFE TMEESS AMESte] A& EA4E & 735 &9 AlE ol thet ARE-Evi €] OJ:O] 2 2 F
USRS Poti7] 93ty 71 BAES SRFEH 7tetA E o] FEEEC] A FUhe Wil AeR
I 7HEEER S Bt AtEE At
Table 2= L3 NERZ 7MEESH S o83 A& Y& W= capsaicin? dihydrocapsaicin®] F&&
ZYHEMH O 2 capsaicin?} dihydrocapsaicin®] &S < vwgt A Table 1914 e $7FEHS 5
233 Aoltt. FEAF FEN IFIHE AR 0.1 A3 TS Bl Yx7} LEFE capsaicinnoidse]
g 02 g& F3L FE & EMX methanolS 15 shaFo] S7FskA T v vl 82 Ad A garFe
7k T 1 AIZF ERF FE3AT Y=l wE F—% A= Y=ol & ztol7F A9 gliTh. Capsaicinoids
7+ %9] capsaicin?} dihydrocapsaicin®] F&F&< F2o o] AFFEHT 7IEEFTH] AolE Hl
Hlwsl7] 98t aF7HFe] 4S 0.1 ¢} 02 g2 # gt A3} capsaicinoid ol A2 FFAILE7HFE]
st 4% A3 52 57 capsaicin 3> AF BRFEH| 7IEEE vste o 12%8 =
72.6 mg/kg¥} 71.4 mg/kg®]A 3L dihydrocapsaicin®] 73 =2 FEE BN capsalclnold o] =& g
% 323 mg/kgd 29.1 mgkgl E IEVIEHS 0.1 g FEY AS FFFEHY FEIE0) F 5% A
3 A7t 02 g AS B} 9F 359% H& = T o= webd 232719 capsaicinoid 418 ¢
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