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Abstract

Hot pepper (Capsicum annum L.) is one of the most important ingredients in Asian food. The capsaicinoids,
capsaicin and dihydrocapsaicin are responsible for more than 90% of the pepper’s pungency. The objective of
this study was to determine the amounts of these two major capsaicinoids in hot peppers cultivated from different
regions in Korea. Peppers (Geumgochu) cultivated in 24 different regions of Korea were collected in 2011. The
capsaicinoids of these plants were extracted with methanol and determined quantitatively by HPLC with a fluo-
rescence detector. The capsaicinoid value ranged from 22.4 mg/100 g to 119.1 mg/100 g depending upon different
regions. The average capsaicinoid content of the peppers from Gangwon and Gyeonggi was 66.73 mg/100 g,
and the content from Jeonbuk and Jeonnam was 50.34 mg/100 g. However, average capsaicinoid content from
these four different cultivation regions were not significantly different. Finally, analytical method validation
parameters such as recovery, reproducibility, repeatability, were calculated to ensure the method’s validity.
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noid®| = capsaicin, dihydrocapsaicin, nonivamide homo-
capsaicin, homodihydrocapsaicin, norcapsaicin, nordihy—
drocapsaicin, nornorcapsaicin, nornordihydrocapsaicin <]
A% o8 EF7F YoH10). ©]F capsaicin®} dihydrocap-
saicin 357} 2EaL e wiut &9 80~90% o]/
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SIES] HH-OPIVH %@‘ o] AH&-3+53th. Capsaicin® dihydro-
capsacin® TFHL BA3l=d o] 8H TFEAL Sigma
Chemical Co.(St. Louis, MO, USA)o| A +Y43tH ek 1 5
o] AFE-H Al2Fe JT. Baker(Phillipsburg, NJ, USA)Z %-H
HPLC 53%& AH&3tath.
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Capsaicin®} dihydrocapsaicin® FZ2 Jeon¥} Lee(19)
o e wet Attt 52 AxE LFAIE 1 g&
methanol 50 mL¢} £3%3}] homogenizer(Ultra-Turrax
T25, IKA Labortechnik Co., Staufen im Breisgau, Ger—
many)2 23%-3F wilkele] F&& At 728 F 100
mL volumetric flask®] Zt] 7]& %3 Whatman filter pa-
per(Whatman No.2, Whatman International Ltd, Maid-
stone, UK)Z o] &3}l o33t 5 methanol= &3+ Th
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Jasco Corporation, Tokyo, Japan), 83 7 Z7](ExA=280
nm, EmA=320 nm, FP-2020, Jasco Corporation), ~L&] 1.
Luna 5 n C18(2) 100A column(5 pm, 4.6 X 250 mm, Pheno-
menex Inc., Torrance, CA, USA)2.2 T =} ZH 9]
2% = column oven(CO-2060, Jasco Corporation)< ©] &
st 30°CE FrASHATE ©]&72 acetonitrile : water :
glacial acetic acid(60:39:1, v/v/V)Z, 42 1.0 mL/min®]
w A59 d3 FYFS 20 LA
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sample area) = spike area} x 100

B AW o] "B A (repeatability) S H 7187 Yt stF

g8 A4S [3PstH o, A A A (reproducibility) 2 5
A7 T AFE w5 St P35t Peak purity o
749 Al 7}A19] excitation 373270 nm, 280 nm, 290 nm)3}
320 nm®] emission 75 o]-&ste] Foj FFE R W

A3} 7ol WA vE o] &8t B TH20).
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© T ol NS A= A% (accuracy) St =8 X2 @214
HPLC = T2 A94sts AU S (precision) S TF3{T AFEE B
FE Ao o]8% HPLCE solvent delivery pump(PU-2089, AFE= =9 348 HF capsaicind] A 98.44%E HH O
Table 1. Precision and accuracy for capsaicinoid analysis
Parameters” Precision AccuracyZ)
arameters Repeatabilityd) Reproducibility‘“ Recovery (%)
Mean 43.33 40.57 98.44
Capsaicin SD 0.75 1.25 0.71
CV (%) 1.73 3.08 0.72
Mean 18.78 17.65 98.30
Dihydrocapsaicin SD 0.38 0.63 0.80
CV (%) 2.00 3.59 0.82

”Mean, n=5 (mg/100 g); SD, standard deviation; CV, coeffcients of variation.

:Z)A measure of the closeness of the analytical result to value evaluated by analyzing a spike sample.

YRefers to the results of independent determinations carried out on a sample by analyzing 5 replicates of the sample on the same.
YRefers to the results independent determination carried out a sample by analyzing 5 replicates of the sample at periods of time.
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Table 2. Evaluation of peak purity by fluorescence ratio us—
ing pepper (Geumgochu)

Ratio” Capsaicin Dihydrocapsaicin
Sample Standard Sample Standard
280/290 207" 2.09 2.10 213
270/290 1.57 1.59 1.62 1.63
280/270 1.32 1.32 1.29 1.31

VFluorescence ratio shown were calculated by dividing the val-
ues for the 2 peak height for each analyte (capsaicin and dihy—
drocapsaicin) obtained from separate chromatographic runs at
2 different excitation wavelength constant at 320 nm.

?All values are mean (n=3).

) dihydrocapsaicinoll A 98.30% WElW T ZE 3489
Fhol 90%6~110% MAZ wj-¢- -3t rh =3 L Eo

Aol vrE- A3 2] &d A o] CV(coefficients of variation)+
5 5% o]3t2 $43tAtH(Table 1). Peak purity2] 23}
Table 20419} o] A 59} 8N v 3ol 2o|7}
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capsaicinoids©] tH(21). =74k 13=2] uj
capsaicin® dihydrocapsaicin®. 258 7]¢13tia
A ATH?22). Fig. 1& £ Ao A AFR-H capsaicin® dihy-
drocapsaicin®] ZEZwtEI#W o F 7108 AEH =7}
capsaicin®] 1.2 ™, 9.30%9] 7HE& % I3+ dihydrocapsai-
cin®] A th. 1139 capsaicinoids $HFS IFEZ| whEkA]
& Aol & HolAwk g FFolgtE Ang], 7 A,
A2 G i zfolE Hole Ao Hixo] Utk
(23). ololl gt=r<f 2470 A, Tl A AujE F1F FF2
capsaicin dihydrocapsaicing #233}9 3L capsaicinoid?]
$FeF-S capsacin® dihydrocapsaicin &#9] o2 Yeh
Ak A9 F3F9] capsaicinoid®] S A3 A3
+ Table 33 29| capsaicin®] &3-S 14.98~77.68 mg/100
g, dihydrocapsaicin®] $H#-2 7.4~41.42 mg/100 g HHAE
HAow HFFL capsaicin® 7A-$ 37.35 mg/100 go] AL
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Fig. 2. Capsaicinoids content in pepper (Geumghchu) fol-
lowed by different province. GG, Gangwon and Gyeonggi; GS,
Gyeongbuk and Gyeongnam; JR, Jeonbuk and Jeonnam; CC,
Chungbuk and Chungnam. Different letters above bars indicate
significantly different at p<0.05 by Duncan’s multiple range test

for percent.
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dihydrocapsaicin< 19.15 mg/ 100 g©] ! t}. Capsaicinoid &
22 7] ¥ (119.18 mg/100 g), 745 *+5(108.00 mg/100
g) 2813 A 3}(105.54 mg/100 g)= ALk Y ] X
Aol A EF 90 mg/100 g ©]ste] S BT Yu 518)
o] APAToNAN FHEE AR F A Aui=
% 9] capsaicin &3 55.36 mg/100 g°] 12 dihydro-
capsacin®] &2 19.15 mg/100 gol At AP Ao 24
= B 7oA £43 FHEE AT FFA1Y A7t

FuF F

FASE BAXE Bt F11F E%F 9| capasaicinoid ¥
S A9 g A3 A= Fig. 29 YR At Capsaici-
noid §#F A AHEE EAFHOZ F2 22l Xo]F Ho|x|
R RTHP<0.05). 2, A71=9] capsaicinoid §H#o] 66.73
mg/100 g2 714 Eto Azt=7} 50.34 mg/100 go. &2

744 Bth Cho 5(23)9) Aol A S8 17 2% 5ol
st ASA 71 7137 WA FA4F sl capsai-
cinoid &< 4% A7 559 49 46.14~59.34 mg/
100 g9] zolE BH 1, B9 9 44.40~150.29 mg/100
g9 g W 9E JERTh ol AuEAE o AT cap-
saicinoids &&Fo] zo]E& RSl Aoz Azt

! ® ®)
3 8 Fig. 1. Reverse-phased LC
% % chromatograms of capsai-
g g cinoids using fluorescence
= = detection. Standard (A) and
2 Geumgochu (Capsicum ann-
2 uum L.) sample (B) where 1
is capsaicin and 2 is dihy-
drocapsaicin (ExA=280 nm,
3 = = = = = 5 = i L e 5 o v EnA=320 nm).
Time (min) Time (min)
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Table 3. Contents of capsaicin and dihydrocapsaicin in peppers (Geumgochu) cultivated in 24 different cities of Korea

. . Capsaicinoidl)

Province City CADY DHC? Total

Gangwon Yeongwol 31.70+0.43" 13.89+0.04 45.59+0.47
Gyeonggi Anseong 43.20+£1.23 17.05+=0.51 60.25+1.74
Gyeonggi Hwaseong 28.20+£0.49 13.77+=0.07 41.98+0.43
Gyeonggi Yangpyeong 77.68£2.84 41.42+£157 119.10+4.42
Chungbuk Cheongju 54.25+2.06 34.81+1.45 89.06+3.51
Chungbuk Cheongwon 32.76£0.89 13.18£0.21 4594+1.11
Chungbuk Chungju 29.47+1.23 13.07+0.53 4255+1.76
Chungbuk Eumseong 42.54+0.51 19.89+0.67 62.43+0.15
Chungnam Gongju 29.77+1.82 27.77+1.89 57.53+3.71
Gyeongbuk Mungyeong 33.61£1.02 21.06+£0.41 54.67+1.43
Gyeongbuk Pohang 33.00£0.83 28.87+1.84 61.87+£2.67
Gyeongbuk Sangju 67.85+1.53 40.15+0.66 108.00+2.19
Gyeongbuk Yeongyang 18.85+0.17 6.88+0.04 25.73+0.13
Gyeongnam Geochang 17.08£0.79 6.92+£0.23 23.99+1.02
Gyeongnam Hapcheon 30.00£0.55 1551 £0.04 4552+£0.59
Gyeongnam Jinju 46.04+0.40 23.04+0.29 69.08£0.69
Jeonbuk Buan 37.46+1.14 16.32+0.39 53.78+1.53
Jeonbuk Imsil 40.44+3.78 20.67+3.68 61.10+0.10
Jeonbuk Muju 14.98+0.32 7.46+0.18 22.44+0.50
Jeonnam Gangjin 29.03+1.61 11.87£0.55 40.89+2.16
Jeonnam Hampyeong 33.60£1.27 15.20+0.94 4879+2.21
Jeonnam Hwasun 74.57+0.16 30.97+0.13 105.54+0.03
Jeonnam Naju 29.93+0.15 11.54+0.05 41.48+0.20
Jeonnam Shinan 20.44+0.47 8.24+0.39 28.68+0.07

YContents expressed as mg/100 g sample as dry weight basis.

YCAP: Capsaicin.

YDHC: Dihydrocapsaicin.

YAl samples were assayed in duplicates and all values are mean =+ standard deviation.
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