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Abstract

Peppers (Capsicum annuum L.) are a rich source of phytochemicals including polyphenolics, flavonoids,
capsaicinoids and ascorbic acid. Capsaicinoids are a group of 12 or more related alkaloids responsible for the
pungent sensation in the fruits of the genus Capsicum. Ascorbic acid is another functional and nutritional
constituent of peppers. In this study, the contents of two major capsaicinoids (capsaicin and dihydrocapsaicin)
and ascorbic acid in 131 pepper breeding lines were quantified by HPLC. In 131 pepper breeding lines, capsaicin
and dihydrocapsaicin contents were in the range of 0.0 to 219.6 and 0.0 to 110.8 mg/100 g, respectively. The
breeding lines with higher capsaicin content contained higher dihydrocapsaicin content as well. Ascorbic acid
contents were 264.9 to 1695.5 mg/100 g for the 131 pepper breeding lines. The analytical method validation
parameters including accuracy, repeatability, and reproducibility were calculated to ensure the method’s validity.
This study provides basic information to plant breeders and biotechnologists who are planning to breed genotypes

with high content of phytochemicals.
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t}. Capsaicinoids &4l ©]8% ZFEZ L2 capsaicin
dihydrocapsaicin®] £%& 2 Fluka(St. Louis, MO, USA)
ol A FYsF 2. L-ascorbic acide} 1 Hholl A&-H Al oF
£ Sigma Chemical Co.(St. Louis, MO, USA)dl A 43}
11, acetonitrile, methanol, water< J.'T. Baker(Phillipsburg,
NJ, USA)Z2E HPLC $3< AH&3t9ch

Capsaicinoids &Hzf

Capsaicin ¥ dihydrocapsaicin &2 Attuquayefio2}
Buckle(16)9] WS W3t Attt 54 1dxd 11
FAE 1 g2 acetonitrile 50 mL¥ &3H5F4d homogenizer
(Ultra-Turrax T25, IKA Labortechnik Co., Staufen,
Germany)Z 283+ wRlkste] F&31th @23t 100 mL
mass flaskel] ZtH7]= =3 Toyo No. 2 filter paperE o]-&
3] o3} & geetonitrile® F &3P A& T 2 mLEe
0.45 pm membrane filter2 & 3}3}e] HPLC(Jasco, Tokyo,
Japan)Z #4333} th. HPLC 732 Luna 5 p C18(2) 100A
column(5 pm, 4.6 x 250 mm, Phenomenex Inc., Torrance,
CA, USA)S A1831992. 1, fluorescence detector(ExA=280
nm, EmA=320 nm)& ©]-&3l9 AZE3IAT ol 542 ace-
tonitrile : water : glacial acetic acid(60:39:1, v/v/v)E flow
rate 1.0 mL/mino]™ AlF9] 43 FYF2 20 pLo| AT

Ascorbic acid &2t

Ascorbic acid &% Wang 5(17)2] WS HE 3o
AP Ftt AxH A8 0.2 gd 3% metaphosphoric acid
£ 50 mL& 7}l homogenizer® 283+ 723} 271
3 100 mL mass flask®oll 3% metaphophoric acid® % &3}
At B8 F AAEH7IE o3t 12,000 rpm(14,000 X g)
oA 287 94 EEdte 42 45d 1 mLEg 045 pm
membrane filter2 o #3sle] HPLCE EAsldth 24L&
CrestPak C18S(5 um, 4.6 X150 mm, Jasco)& AF&3}3 L
flow rate= 0.8 mL/min°®]$lo™ o]& -2 water: tri-
fluoroacetic acid(99:1, v/v)& AF&-3FATH A8 FHHFS
20 Lo UV detectorE AH8-8F0d 254 nmol| A 733193t
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E 3139 capsaicinoids & Table 19 e AT A13Y
Aol A FAF I 47%F 9] capsaicinoids 4 23} 105~
250.9 mg/100 g9 #& Ztom 47FF F 85% °]’de] 100
mg/100 g ©]3}9] capsaicinoids $H#HS zte= AC & H s}
ATH19). = o2 ATl o3td gLt 127HF9 cap-
saicin $H#EHS 3~33 mg/100 g2 ¢l ™(20), capsaici-
noids®] $F&Fo] 7.0~57.4 mg/100 g& & v-$- FHH s
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A A= 0.0~219.6 mg/100 go 2 el T Capsaicin
o] H FFE 290 mg/100 go) o™ dihydrocapsaicine

15.8 mg/100 g9 &S vepo] A3 AFZA e} A
MR deEPATh =3 49X 8 F No. 2687°] cap-
saicin &% 219.6 mg/100 g, dihydrocapsaicin % 110.8
mg/100 g&. 2 71 =4 45 Capseucmmd ek o]
NS RS 243 2 23 2 dFdA 49 §44%F
T3 iRl 40 mg/100 g o3t IS L]—E]—lﬂ‘— e
o

= A (Fig. 1).
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Ascorbic acid &2F

Ascorbic acide 1159 A0 =84 vlEgyl
3 Aoz B A HPLCE 43 $4741% 159
ascorbic acid &2 Table 19 Yelfido &4 Az
ascorbic acid $F#L2 264.9 mg/100 goll 4] 1695.5 mg/100
go 2 H& BEY HAE Ry H gk 809.8 mg/100 g©|
Aow BAAE = No. 25247} ascorbic acid g 1695.5
mg/100 g0 & 7} =& =S H ¢ 31 No. 26870] 264.9
mg/100 g& 2 7Fd vhAl A= Ak Choi(22)= =34t 3L
g A3l o i 84.07
mg/100 g(fresh weight) &S 2t= 2o Z R3S
T3 Kye 5(23)9] HPLCE ©]4-3 ascorbic acide] #4
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Table 1. Contents of capsaicinoids in pepper (Capsicum annum L.) breeding lines
BLY Caps:j\icinoidslg) ASA?? BL Capsaicinoids AsA BL Capsaicinoids AsA BL Capsaicinoids AsA
C DHC C DHC C DHC C DHC

2412-1 1729”7 1986 63231 5333 017  0.07 916.50
2413 1897 1430 57040 4432 4386 19.13 75471
5332 033 025 74372 3214 033 043 716.30
5312 1015  6.08 76226 2501 0.07  0.00 1199.60
3201 86.75 4965 27913 1310 1761 1230 860.29
2408-1 024 006 480.71 2523 033 022 1479.28
5326 023 000 91986 1327 1866 2046 923.01
2519 016 003 65240 4283 2811 22.37 1013.34
3212 2196 10.63 51840 2689 017 015 584.88
2404 109.53 42.88 38891 3150 6.06 198 839.95
3216 4212 1867 36844 3222 7573 41.79 994.60
2505 054 020 531.79 2513 12.01 972 911.24
2561 052 016 40957 2546 8568 3541 603.03
3233 3.31 150 31092 1874 169.62 102.75 823.45
1368 141.86 93.17 607.73 2042 4380 16.24 1055.09
5314 1310  6.09 57528 2418 478  1.74  820.47
2469 3365 3281 49852 2508 2335 19.85 1102.00
1382 4764 1775 382.24 5317 042 0.20 1056.52
2147 974 515 33965 2550 19758 97.77 751.17
2554 1500 1070 61756 2401 6140 40.69 528.07
2486 0.02 003 946.86 2458 16.04 1230 671.75
2509 0.03 002 62342 2476 0.27  0.08 1092.44
4423 14910 55.09  425.09 3205-1 30.58 19.63 824.99
3220 0.08  0.02 132080 1762-1 47.85 16.89 997.31
5335 1290 756 1179.60 5322 046 030 841.35
4438 1448 899  967.04 5316 790 427 960.53
2514 029 010 57570 1270 755  6.54 1037.93
5185-1 020  0.03 1302.90 2528 0.08  0.00 735.21
2474 6348 1948 71881 2427 017 011 939.89
3232 033 004 111713 2500 165 232 514.66
5323 040  0.05 134451 2524 152 091 169552
2518 028 016 827.72 4021 760 10.13 666.89
3152 10883 3815 866,50 5336 1999 1263 1016.58
3151 2461 814 86650 2421 1415 784 824.73

2433 1616 748 107888 2531 6793 2601 880.54

1760-3 790 440 1201.37 2497 0.16 0.06 722.09

2549 13561 109.26 79663 2536 6191 2991 755.05
2545 17281 6012 504.87 3211  47.83 4340 782.17
2537 0.98 0.66 645.07 2417 51.29 41.85 63292
2483 0.17 0.00 701.31 3943 12516 80.93 891.19

3889-1  0.05 0.00 1421.06 1367 1869 10.21 786.65

2456 96.09 49.05 61043 2541  30.88 9.17 630.54
2471 7.59 458 78392 2484 0.46 0.16  738.90
2416 714 384 62544 2481 0.07 0.03 82145
3217 1031 1041 54096 2685  23.95 9.53 1127.63
2415 6.72 7.69 559.74 2512 0.18 0.04 1169.76
3224 0.09 0.07  840.79 3206 1.30 0.84 1310.58
2472 3453 1441 81984 4429 3511 21.89 914.38
4328 6.39 6.85 42459 2557 9599 5538 754.67
1271 7.65 4.69 881.63 5337 5.78 2.52  756.74
2409 2.27 145 646.41 3228 0.50 0.06 717.07
5330  32.04 2763 95579 3218 1764 10.85 850.50
2533 11086 67.78 851.58 2690 0.12 0.05 1019.66
3203 1661 1567 800.53 2473 157.81 4829 637.02
2470 5957 32.66 292.09 2482 0.94 0.14 867.98
1214 3.68 275 757.01 5315 0.59 0.35 84917
2455 3471 2603 66250 1915  13.79 948 837.07
2485 0.17 0.03 42219 2522 0.56 0.57 1028.73
5321 2.97 151 751.14 2687 21959 110.83 264.91
4413 8.54 3.11 50293 5327 0.05 0.06 1427.06
5331 0.02 0.00 99334 2411 8774 55.68 915.25
2521 0.00 0.02 146842 3213 3594 1341 680.16
2516 0.00 0.00 818.28 3731 913 894 623.74
5329 0.00 0.00 1211.67

2548 5.38 332 67175 Max 21959 110.83 1695.52
2468 5.80 417 711.21 Min 0.00 0.00 26491
2520 0.02 0.05 95947 Mean 2899 1577 809.77
5319 0.00 0.00 1347.56

YContents expressed as mg/100 g sample as dry weight basis.
YContents expressed as mg/100 g sample as dry weight basis.
YAl samples were as_sayed in duplicates.

YB.L: breeding lines. ¢ capsaicin. YDHC: dihydrocapsaicin. PAsA: ascorbic acid.
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Fig. 1. Frequency distribution of capsaicin and dihydrocap—
saicin contents in pepper (Capsicum annum L.) breeding lines.
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Fig. 2. Frequency distribution of ascorbic acid contents in
pepper (Capsicum annum L.) breeding lines.
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Table 2. Precision and accuracy of the methanol extraction method

H Precision Accuracy”
Parameters 3 T )
Repeatability’ Reproducibility Recorvery (%)
Mean 150.41 153.55 93.24
Capsaicin SD 1.65 2.99 3.86
CV (%) 1.10 1.95 4.14
Mean 70.80 69.98 93.85
Dihydrocapsaicin SD 1.09 1.92 3.96
CV (%) 1.54 2.74 4.22
Mean 1911.01 1857.99 95.24
Ascorbic acid SD 17.92 87.33 2.68
CV (%) 0.92 4.70 2.81

'I)Mean, n=3 (mg/100 g); SD, standard deviation; CV, coefficient of variation.
YA 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 3 replicates of the sample on the same

day.

YRefers to the results independent determination carried out a sample by analyzing 3 replicates of the sample at periods of time.

A 8= ascorbic acid % EF¥XE = Fig. 29 YeEliloH
EXITAM He AAHY 80% o] 3ol 50004 1100 mg/100
g Atele] &g X E HYhFig. 2).
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