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Evaluation of Biological Activity in Pepper

(Capsicum annuum L.) Breeding Lines

—5].—__["— A) 32

o okr} 5} 3] %]

DOIL 10.3746/jkfn.2011.40.5.642

= 2 = 3 =14 = 2 o 2 = 1 = A1t
g - AsYgp” - =HAT - ghol=2° - FMO|° - MElah - o|EF
1= = s = 2 = = g
S20jsm AEEe, SEENSY SAEXR
3 = F=3 = 4 = i
Solrfstn AZaretn), ‘SENSY HoNEE

Miri Jungl, Young HwangZ, Hae Young KimS, Myeong Cheoul Ch04, In Guk HwangZ,

Seon Mi Y002, Heon-Sang Jeong', and Junsoo Lee!

Dept. of Food Science and Technology, Chungbuk National University, Chungbuk 361-763, Korea
“Korean Food & Culture Division, RDA, Gyeonggi 441-853, Korea

Abstract
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The purpose of this study was to determine the capsaicinoid and antioxidant compounds and to evaluate the
biological activity of 40 different pepper (Capsicum annuum L.) breeding lines. Capsaicinoid and ascorbic acid
content were measured with HPLC. Total polyphenolic and flavonoid contents and antioxidant activity were
measured with spectrophotometric methods. The antiproliferative qualities of the samples against human breast
tumor cells (MCF7) were assessed with a MTT assay. The nitric oxide content in the culture media was measured
to evaluate the anti-inflammatory qualities of the samples using Raw264.7 macrophages. The capsaicinoid, as—
corbic acid, polyphenolic and flavonoid content of the 40 pepper breeding lines were 0.1~204.2 mg/100 g (dry
weight basis, DWB), 279.1~1695.5 mg/g (DWB), 2.6~10.2 mg/g (DWB), and 1.4~5.7 mg/g (DWB), respectively.
The highest antioxidant, antiproliferative, and anti—inflammatory qualities were found in breeding line numbers
2500, 3201, and 3232, respectively. This study provides basic information useful to plant breeders and bio-

technologists who are planning to breed pepper genotypes with high phytochemical content.
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Capsaicinoid &Hz¥

Capsaicin % dihydrocapsaicin %2 Jeon¥ Lee(13)9]
S o] &3ty BEA3IHY. 4 AxH IFARE 1 g8
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0.45 ym membrane filter2 ¢33+ ¥ HPLC(Jasco, Tokyo,
Japan)E ©]-&3}4 capsaicinoidE 8% A5ttt 4 74
22 Luna 5p C18(2) 100A column(5 pm, 4.6 x 250 mm)<
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Table 1. Contents of capsaicinoids and ascorbic acid in pepper (Capsicum annuum L.) breeding lines

1 Capsaicinoids® . .3 Capsaicinoids . .
BL Capsaicin Dihydrocapsaicin Ascorbic acid BL Capsaicin Dihydrocapsaicin Ascorbic acid
1270 75+0.5 6.5+0.6 1037.9+6.3 3201 86.8+5.8 49.7+3.6 279.1+7.1
1368 141.9+4.8 93.2+0.3 607.7+5.9 3212 22.0+0.3 10.6+0.2 5184+111.8
1382 476+5.1 17.7+2.2 382.3+t4.1 3213 359+1.0 13.4+9.0 680.2+9.5
2147 9.7+0.0 51+0.1 339.7+4.1 3216 42.1+0.8 18.7+0.5 368.4+36.7
2401 61.4+1.8 40.7+0.9 528.1+14.2 3232 0.3+0.2 0.0+0.0 1117.1+£36.2
2404 109.5+2.5 429+0.8 388.9+20.4 3233 3.3£0.0 1.5+0.0 310.9+21.2
2413 19.0+1.6 14.3+1.0 570.4+19.1 4021 76+0.3 10.1+0.0 666.9+28.7
2427 0.0+0.0 0.1+0.0 939.9+45.5 4423 149.1+6.4 55.1+2.6 425.1+54
2458 16.0+0.0 12.3+0.1 671.8+27.4 4438 145+0.9 9.0+0.5 967+30.6
2469 337+13 328+1.1 498.5+10.0 5312 10.2+0.4 6.1+0.0 762.3+£39.8
2476 0.3+0.1 0.1+0.1 1092.4+2.7 5314 13.1£0.3 6.1+0.2 575.3+6.6
2486 0.0+0.0 0.0+0.0 946.9+41.1 5316 7.9+0.1 4.3+0.2 960.5+31.4
2500 1.7+19 23+29 514.7+275 5317 0.4+0.0 0.2+0.1 1056.5+36.4
2505 05+0.1 0.2+0.1 531.8+77.2 5322 0.5+0.6 0.3+04 841.4+75
2509 0.0+0.0 0.0+0.0 623.4+289 5326 0.2+0.1 0.0+0.0 919.9+20.3
2514 0.3+0.2 0.1+0.1 575.7+2.0 1762-1 478+1.1 16.9+0.4 997.3+32.2
2519 0.2+0.1 0.0+0.0 652.4+19.3 2408-1 0.2+0.1 0.1+0.0 480.7+72.0
2524 1.5+09 09+05 1695.5+105.6 2412-1 17.3+0.0 199+0.1 632.3+81.3
2528 0.1+0.1 0.0+0.0 7352+29.1 3205-1 30.6*0.0 19.6+0.7 8245+72
2561 05+0.1 0.2+0.0 409.6 £82.1 5185-1 0.2+0.2 0.0+0.0 1302.9+0.6

D - -
Breeding line number.

“Mean of duplicate determinations expressed as mg/100 g sample as dry weight basis.
YMean of duplicate determinations expressed as mg/100 g sample as dry weight basis.
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capsaicin¥} dihydrocapsaicin®] 71918ttt H %31 ot 3ttt kAR Park 5(24)& Al¥ 117159 capsaicin
(22). a15=9] v Bt Frol mep A F AR S8 =T} S 3.0904 33 mg/100 go] HAZ £ A7 Hlto

gFstez 4 HESoksts F4 542 capsaicin®t Hl 7 e BAXE Bt 2 Ao E4¢ 54
dihydrocapsaicin®] &k £ o7 AztEch B Ao 40 A% 31FAE F breeding line No. 44232 capsaicin &%
N S23A%5 1152 capsaicinoid &3S £243% A3} cap- o] 149.1 mg/100 g & 7} =4 EA50 21 breeding
saicin< 0.0°1 4] 149.1 mg/100 g(A &%), dihydrocapsaicin line No. 2486°] 0.0 mg/100 g2 & capsaicinoidE "] % -
2 0.001A4 93.2 mg/100 g2 YE}H(Table 1). Kim 5 sl= Ao 2 YeElth Ascorbic acide 1152 thEZ <l &
(23)& a=4F E7E 4759 capsaicinoid 32 10590 24 vgl 2 33 AR o g B A B3 Ay
A 2509 mg/100 g FFo 2 £ A A A& B 279.1914 16955 mg/100 g(A=F)2 WL X W5

Table 2. Antioxidant compounds and antioxidant activities of the methanolic extracts obtained from the pepper (Capsaicum
annuum L.) breeding lines

) Antioxidant compounds Antioxidant activities

1 . N

BL PolyphenolicsZ) Flavonoids” DPPH radc1.a1. 2 ABT.S radc%al. 5) Reducing powerG)

scavenging activity scavenging activity

1270 6.3+0.5 3.1+1.0 169+1.7 17.0+0.5 0.82+0.0
1368 73*+14 3.5*0.6 184+1.0 21.1+04 1.03+0.1
1382 6.0+0.4 39+05 147+15 182+0.2 1.02+0.1
2147 6.8£0.2 3.4x0.1 182+1.7 16.3+0.4 0.80+0.1
2401 81x15 54=*1.1 18.6+0.3 24.0+0.5 1.14+0.0
2404 6.7+0.9 54+1.2 17.2+1.3 21.4+0.3 1.11+0.0
2413 54+0.5 3.3+0.5 13.6+2.0 14.4+04 0.76+0.0
2427 5304 25+0.2 17.3+0.8 155+0.2 0.75+0.1
2458 59+0.2 41+05 14.4+1.0 16.3+1.2 0.90+0.1
2469 102+1.7 4.8+0.5 285+0.5 26.5+0.6 1.36+0.1
2476 47x1.0 2204 13.9+0.5 11.7+0.5 0.49+0.0
2486 44+0.3 1.4+04 121+16 10.1+0.5 0.57+0.0
2500 9.6+09 59+0.7 51.3+9.1 32.6+0.2 1.33+0.1
2505 51+0.7 2.3+0.5 14.2+24 129+0.1 0.73+0.0
2509 49+1.0 2.3+0.2 11.6+26 10.9+0.0 0.53+0.0
2514 8.0+0.2 2.7+0.3 241+1.3 19.7+0.3 0.86+0.1
2519 7717 3.3+04 21.2+22 17.8+0.6 0.81+0.0
2524 3.9*0.3 1.5+0.7 14.7+2.4 12.0+04 0.56+0.0
2528 71207 4.84+0.6 20.3+1.8 19.8+0.2 1.17=0.1
2561 6.6+1.7 2.8+0.2 159+2.3 155+0.5 0.82+0.0
3201 56+1.8 3.9+0.2 276+0.3 26.7+0.5 1.38+0.1
3212 3.1x0.3 1.9+0.3 129+1.1 13.3+0.2 0.76+0.0
3213 3.7+0.8 26*0.8 178+1.7 18.7+0.5 0.91+0.0
3216 44=+1.3 2709 19.0+2.8 21.8+0.1 1.20+0.0
3232 4.3+0.9 1.6+05 247+2.2 20.5+0.6 0.88+0.0
3233 3.3+0.9 2.3+0.7 157409 152+1.1 0.81+0.1
4021 42+1.0 26+0.5 206+2.0 1877+0.4 1.02+0.0
4423 3.5+0.9 2.4+0.0 17.7+2.3 21.3+0.3 1.09+0.0
4438 35*1.3 23+1.1 15.2+3.2 15.6+0.0 0.78+0.0
5312 4.0+0.7 2.0+05 13.6+2.3 12.3+0.3 0.73+0.0
5314 46+1.2 24+0.2 17.8+1.4 157+0.4 0.89+0.1
5316 47+1.7 1.8+0.2 23.0+25 17.0+2.1 0.924+0.0
5317 3504 1.5+0.1 18.4+09 15.0+0.7 0.60+0.0
5322 26=*1.1 1.4%+0.1 12.2£28 11.0+0.6 0.72+0.0
5326 2.8+0.9 1.6+1.1 10.4+29 10.3+0.6 0.53+0.0

1762-1 3.3+0.2 1.8+04 159+1.3 149+0.3 0.65+0.0

2408-1 39+1.7 1.5+05 16.6+25 14.4+0.2 0.73+0.0

2412-1 3.3x0.6 1.7+0.7 13.2+28 13.5+0.6 0.70£0.0

3205-1 4.8+0.8 27+1.3 227105 22.3+0.6 1.03+0.0

5185-1 2.7+0.3 1.4+04 16.0+29 11.7+04 0.52+0.0

1)Breedjng line number.

2)Mearl of triplicate determinations expressed as mg gallic acid equivalents per 1 g of sample.
Mean of triplicate determinations expressed as mg (+)- catechm equivalents per 1 g of sample.
“Mean of triplicate determination expressed as mg Trolox® equivalent per 1 g extract residue.
f)Mean of triplicate determination expressed as mg ascorbic acid equivalent per 1 g extract residue.
Mean of triplicate determination expressed as ferric reducing potential at 700 nm.
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Table 3. Antiproliferative and anti-inflammatory activity of pepper (Capsicum annuum L.) breeding lines

BLY Antiproliferqa)ltive Ant*inﬂamngf:ltory BL Antiproliferative Anti-inflammatory
activity” activity activity activity
1270 776+55 714+15 3201 845+19 68.3+29
1368 62.3+7.9 70.8+8.2 3212 43.2+2.9 63.2+9.0
1382 58.0+£59 60.7+2.9 3213 51.0£29 645+85
2147 788+7.2 745+2.8 3216 52.0+6.7 745+58
2401 87.0+29 745+4.0 3232 65.7+79 75.2+5.7
2404 81.3+2.0 726+4.6 3233 60.2+7.7 73.2+33
2413 59.1+2.9 70.8+5.3 4021 74.1+58 70.1+2.9
2427 69.6 4.7 63.2+15 4423 54.3+29 745+72
2458 64.9+0.7 41.7+£58 4438 483+8.8 54.4+98
2469 75.1+4.7 48.0+9.5 5312 255+4.4 56.9+39
2476 64.8+52 499+3.1 5314 65.5+2.2 68.9+6.7
2486 46.4+6.0 49.3+58 5316 51.5+58 65.7£5.0
2500 60.3+2.5 486+7.3 5317 42.4+6.6 625+29
2505 61.7+2.3 56.2+2.0 5322 414+114 582+19
2509 41.8+6.2 53.7+7.4 5326 53.3+4.4 67.6+95
2514 68.6+7.8 59.4+0.2 1762-1 55.1+55 58.2+54
2519 44.8+7.6 50.6+0.7 2408-1 457+3.3 65.7+1.9
2524 26.2+3.3 524+6.8 2412-1 51.8+5.7 68.5+4.0
2528 42.3+6.1 50.6+7.0 3205-1 574+76 65.7+3.3
2561 62.1£5.1 48.0+3.0 5185-1 49.7+2.9 439+1.3

1) . .
Breeding line number.

Z)Antiproliferative activity (%) of the methanol extracts obtained from different pepper breeding lines on MCF-7 cells (mean of

triplicate determination).

3)Anti*inﬂammatory activity (%) of the methanol extracts obtained from different pepper breeding lines on nitric oxide production
in lipopolysaccharide-stimulated Raw264.7 macrophages (mean of triplicate determination).
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