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ABSTRACT : In order to find out anticancer activity of Korean pepper (Capsicum annuum L.), the cytotoxicity against 8
cell lines including 293 (normal kidney cells) and A-431 (epidermoid carcinoma cells) of extracts by extraction solvents and
plant parts were investigated using MTT assay. Also the correlation between content of capsaicin known as anticancer
ingredient and cytotoxicity of extracts from pepper were analyzed. The distilled water extracts from seed and germinated
seed showed very high cytotoxicity against 6 cancer cell lines including A549 (lung carcinoma cells), AGS (stomach adeno-
carcinoma cells), HeLa (cervix adenocarcinoma cells), HepG2 (hepatoblastoma cells), HT-29 (colon adenocarcinoma cells),
and MCF-7 (breast adenocarcinoma cells). But 80% ethanol and methanol extracts showed cytotoxicity against 293 and
AGS. The RCs, that was, the concentration of sample required for 50% reduction of cell viability, of seed and germinated
seed extracts against AGS were 33.4 ~389.1 yg/mf and 63.9 ~ 1,316.7 ug/mé, respectively, so anticancer activity was higher in
seed than in germinated seed. In capsaicin contents, seed with high cytotoxicity and pericarp with a little cytotoxicity con-
tained 47.4 ~ 1,260.0 xg/g and 58.3 ~ 1,498.0 ug/g, respectively. As these results, the correlation was not between cytotoxicity
and capsaicin content.
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FABAZ BT (Lee er al., 1992). oA £
#l  capsaicinoid= capsaicin, dihydrocapsaicin, norcapsaicin,
3% (Capsicum anmum LY= 7FAZF (Solanaceae)ol]l <5 nordihydrocapsaicin, homocapsaicin I, II, homodihydrocapsaicin
3 Eydm 7 dabolth 20129 U 23 AuiHA S I, I, N-vanillyl decanamide 5 9%°] U+ (Ana et al,
45,360 ha, A2 117,816502 F2 AujR|YL AE 74 2006) ©] % capsaicin, dihydrocapsaicin®] capsaicinoid®] TH-
B ZE Zoln 10ad FH 260 kg, TAYNFANL 15969 S RS Ut (Kim ef al, 1997; Yun et al., 2002).
A
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Hol¥Q IA5 AER F9 ZuA|Aoltt (MAFRA, 2014). 53] capsaicin® 43¢, 19, A3, A% 5o A=
Ul JF= EaS2 X9 Folut 'l v AP &3 (Lee et al, 2004; Zhang et al, 2008; Yang et

£ gk 58 A8 Yehlle 3R AR AFEEY mle Bke al, 2009; Wang et al., 2011), &% (Seo et al, 2009),
capsaicinoid®] 9<% capsaicin, dihydrocapsaicin &3} = A7E A (Jun et al., 2004), $Aiksl &3 (Gang et al.,
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2008) 50l e 754 A weA Atk mebd o Yol 3087 &3 33 F 25TelA 2447}, 200 pm
capsaicinoid FFo] EE IF FFoM} RelE Y E 5 2 APFE AQon o] F 33 wMEae] dojn FHojag
3 e QB =3 e Qo= FYEn %} (No. 2, Toyo, Tokyo, Japan)d ¥ 3478} 53712

e
Sevet el o SRl A9 652 ~66.2%, SA
252~25.8%, &7 6.7~8.0%, BHZH: 2.8 ~3.0%= FAFES]
=8 (Yoon et al., 1983) 32| capsaicinoid -2 ez}
AYoA 7P A vepaL #ujel FaF £Oo® FHAste]
ste] Zpol7h WkTh (Lee, 1971). 132 Az
#S Ate= F=2 FEHE capsaicinoid®] 71543
o] XFEo] 9o (Lee, 1971; Lee e al., 2013) L4
3 I3} 1Yol A (Ku ef al., 2008; Ku et
al., 2009yl &St AFAR7F BaE vp QUARE F9)o wE
ot Al gk A= mng Aol

Holl= AT Aike] a5 FRAE G HFoR o]
Folel wet HAl T 13~ 15%F A ke 1F FA
7F FAHER dAEtaL glom o WolHo] e FAE A
A=A Qi) webd B AFEL o] Ropd gt avE
Yol izt At 5 Al FFO H, o, TA, HolEA
o] g FEES I TEE AHZT T A-431 @A
2F) T 754 FAEF iz A25HE AV 754
A2 el R) SR o 3k FEE)A capsaicinoidFe!
capsaicin®} dihydrocapsaicin TS #493}] capsaicinoide}
AF FEEA Uehe AIEEEH] dHARE dotr

A s,

o
=
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60C E37zx7] (FED-240, Wtl binder, Tuttlingen,
Germany)ollA] AZEFAT} Wolgal= AFsle] 25C2 A%
B 222 617 B9 ARSI WAL (GC-114KDMP, LG
Electronics, Seoul, Korea)S ©]&3le] 4C L4215 3¢7
AAleE & wje7] (FP108-1, Kumsung Hitech, Seoul, Korea)
LEE 28CE 2dste] F24 5m HolR Wols f=s)
o FH|gE woldl Fxak= A7) (J-300M, lJisico, Seoul,
Korea)g ©]-83lo] 40CE 71x3 & A|R=E ARSI

2. MZ=Y H3d

AEEH AHS s ZRFH 80% AEe 2 WS

F=8E ARSIET A8 5gS A FE81 150l
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olgsl] &=, FAUXsL 2t o] dA TR 3
A3l AL TE E3t capsaicindl dihydrocapsaicin®] Al 3E
42 Pohuia 25— 125 ugnle] FEZ S st] ALE
de A8t

Algol AHgE 8% Al = X523 (KCLB,
Seoul, Korea)oll Al sk} 293 (A AFA L=
Dulbecco’s Modified Eagle Medium (DMEM; Gibco, Grand
Island, New York, NY, USA)+25mM 4-(2-hydroxyethyl)-1-
piperazineethanesulfonic acid (HEPES)(Gibco) ®i=]ell, A-431
FFLANET )= DMEM HIA], A549 (@GA2F), AGS (%
AHEF), MCF-7 (F+H M EF), HeLa (RFEUAIEF)E
RPM1 1640 (Gibco) WA, HepG2 (7FHHIEF) = Minimum
Essential Medium (Gibco) +25mM HEPES ¥®j#], HT-29
(AL EF )= RPMI 1640 +25 mM HEPES ®iX|ol] Z}z}
wjksiActh Wik 3 AEE trypsin + EDTA (Gibco)= &9
AR & AE SRl e Mg 1~-3x10'2 2743t
microplate welld 200 (0% B33 2447 E<t 37T
CO; incubatorollA] HiFsISAT A8 5Smgs 7Hzte] F=8)
of ¢l ¥ 0.2 um membrane filter2 A|F3I3Tt WigE Al
EE PBSE A A 190 U E H7KE F AR 1044
U3 HE FEE 50~250 syl = A2)skl=d o]
W xTEE 242 AR F& §E ARSIt 3Y F
¢t 37C¢] CO, incubatorollx] wjoFal & HEFH A EE 3-
(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide
(MTT; Sigma-Aldrich, St. Louis, MO, USA) &40 g &)
32l DMSOZ 9] ELISA reader (Spectra Max 190,
Molecular Devices, Downingtown, PA, USA)E AR 570 nm
AN s R AAsIlen s -850l et

R
e

=
=

\H o1-=
ABAET T3l veS MESE Slete] A EEET
RCs& T3kt o o 2 H39 dx+= FIA

adriamycing AME-31A T}

3. Capsaicinoid &2} F41

35 g FEENA YRt A|3EE/d0] capsaicinoid FHEF
I ABAol A Lokt FF, FE80 B -]l
capsaicin?} dihydrocapsaicin T2 43Tt S/,
80% ek % HEERE FEdl] w5 AR 1g& 279

=
= o

p

FZ8m) 100me o] 5] 045 m filter® o 73t HPLC
(Agilent 1100 series, Agilent Technologies, Santa Clara,

CA, USA)Z A=t Al85e 39HEo 2 FH|SIIT.
FEL BT Sigma-Aldrich Co.olX FJ3tH=d o] o
FEE Z42F 95%, 90%©]

-

capsaicin?} dihydrocapsaicin®



1% (Capsicum annuum L.)

Aot ZHLS Zorbax eclipse XDB-Cig (4.6 x 150 mm, 5.0 zm,
Agilent Technologies)o|™ ©]-5/¢-> water-CH;CN (50 : 50, v/
v)(Fisher  Scientific, Fisher  Scientific = Korea Ltd.,
Sungnam, Korea)o]2X &2 3 1.0mlojle™ UV
detectors AFE-3F] 230.0 nm oA ZA}SIA
volume 20 /£ ©]3L retention time2] 7% capsaicine <F 7.0,
dihydrocapsaicine 10.10]1th.

. ©] u injection

4. SHx2]

EAXZTE S8 SAS T2 (SAS 9.1, SAS Institute
Inc., Cary, NC, USA)S o] &3t H4HEA] (ANOVA)Z
Duncan’s Multiple Range Test (DMRT)E AA| 819501 F-2
2= 5% FolM ASsIATh
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I Bojud
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£

NIZ=H
F E5 YNE 5 3EFS FHse] 19F 3, 2,
A, olFAR sl SR 80% olEE, HEER
FE3IIL 2933 A-431 5 TES YHEFo i3 AEEAS

73Tt (Table 1).
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3, o, FTA}, ol 71 TRk} WolgAke] Ay &
Tt 80% olehs, HighE: FEA] AlE5A0] YeidEt 5
3 FHF FEENA A RE MEF el AESA 0]
AR 9 80% oNEhE FE2E2 29337 AGSOl s, wgt
& F2EL 293, AGS, HT299) T3l Al E=Al0] Yelste),

AR} WolgAte] SR FEES MESAo] A vt
AFS HYPEY 2o AEEAHLS HO AEFE AGSE A
BT% 250 gl 2 APE W 41.6% ©lsE ReH o}
5L 66.1% ©]3E Hol HT292 UERGT AS490A4 %=
87.9% ©|5tE Ho] YUAIEFe} YAIM EE, FHUAEF
Aol G349l 2102 AT A LA 2221 HeLaoll
el s 77.4~93.2%2] AEAEES BHIom FHAE
20 MCF-70] thgh A ZAEES 84.5~98.1%Z A EE40]
okt 9 RA EF A4310] e 923 ~ 106.5%=
Ho] AlEEAdo] itk == Ae]E 293 AlETe] dis]
M ta AlEsAgo] AR oot do] TR F&
& A AAMAETQ 2938 HIES 859 AT g
Alxzrdo] Aol YeRA] kot 80% ollehs: FE=3 |
EolA= AGSel Uit AEAEgo] Zhzt
57.0 ~91.3%, 77.1 ~99.1%= UER} FA}ol va] F=8n)jo
zlo)7h B Aoz #AE| T MCF-70l thgh A

FL 25 U8 80% olere weke: FEIS
HYom S7F FEAE HAFA . IF

[e]
g

 capsaicin FEAAZF, YA EF, 25dA
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FE=22 Mxz=Y

z5, JAET 5ol thel AESHo] w9

(Wilkinson et al., 1996; Kim et al, 2002; Lo et al.,
2005; Yoon et al., 2012). IZF FEEI FdTte] A=HA
of gt A+ Axp SR FiF 3, HYIF =g

[SIN]
Lo|aF AP, FAFAF AlT9 4572 Jalapeno pepper

= , T A5
o] Heke FEEo] fUY AIEZF2 MCF-7, MDA-MB-231
2%l gt T4l MEEAe] BaH vl 1o (Yoon
et al., 2012) & AFAM A8H FFo et k] vk
& FZEoAE MCE-70] gk A ZEA0] LR A Yo} &
Tolut AsArdd mE polE 7= S Jung
(2011)& 9

o
o AEE & oy a5 §49A1F9] HEkE &
ZE94 MCF-7 AxZFo tgt S2x] &4 Aol w
2} 262 ~80%% 2 oS BATIL et B A=
80% oEhES FE8mE ARSE w FAllA MCF-70 o
) AIEZA0] 645~712%S HIow merLo] A9

94.0 ~103.9%=Z UER} AXEA o] £X] Ao ol +5
7ro] zjol2 AZFE AT Bg 58, FF % Fjo wE

A EEAGLS BAMREA A3 OiAR 1] fo8e Bt A
3} ARRPERe] 7390 Z7HIAIE (Hep3B)ek Y1912 (AGS)
o gl MESAES Bow 25us B 353 & FEE
o] dleke FEE9 vl & T2 YeRd B} Atk (Kwon
et al., 2007).

2 ARoA FApe} oAl AGSe gk Al ZAEE
o] ThE A2l Bla| Wol ujg- =& AEEAo] YER7]
o] FEEuE AEAAEES S0%E AaATEd Zast
AE T RCyS A3 (Table 2). IZRTFE A<l
adriamycin® AFESIAEE ©] Wl RCse 0.4 pgml 2 vjl-$-
soit), $AF 754 529 RCs©] 33.4~111.2 g/ml Al
H3l| WolE2}

==T o

FEEL 63.9~169.6 g/ml 02 ol YA
o2 AE=ge] Hojde & & AUl oA FF Tk

H 97] 13°% 334~63.9 g/l 2 W RCspS Hof Al
Apdol] a3 oIt 80% olete ) Hes FEES
o Hla] E& RCyS Ho AlXEA o] 74436130
oFEAte] 749 165.7 pg/ml o) FoE HEE O AE A
7} ALl gl wol mid FEE] MESY 74 AFelA
2~5mm LolAl AR Calu-6 (LA EF)F SNU-
601 (AIFAEZF NN Al ESA 0] S7sl o) Wol o 1]
& 2 a3= AT (Hwang et al, 2006). 3t 39| 9
SHEFE A &l el Kim $(2005)% £ 15=71F9}
o|F ol&sl YHE ATl AGSO the It ael sl
B up Qlovt FFo] HEslA| £ AR vjg) i
T2 AFo] vl HE= oHSih
B AYors a5 FEEC] AY AEF AEE A &
EUE Ao yepton, ol #g AFAFrt AR
=

7t 3
W) ko Agow gor yF FEEo AGS Y 7|
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Table 1. Cytotoxicity of methanol extracts from Korean pepper by extraction solvents, cultivars and plant parts.

Extraction . Plant Cell viability (%)°
Cultivars

solvents parts 293 A-431 A549 AGS Hela HepG2 HT-29 MCF-7

An anticancer drug

. . 59.2+2.7 912439 575+3.0 23.5+20 658+ 89 755+49 585409 422+52
Adriamycin 2 pg/mé

Distilled Gangryuk Pericarp ~ 114.2+10.2° 1216+ 69 925+38 1028+57 1562+122 122.5+127 97.5+94 1273+59
water  daetong Leaf 1126+£9.0 1289+ 74 1052+63 1300+39 189.9+9.1 12294113 1064+9.0 1034+58
Seed 355+60 937+ 67 864+ 22 262+14 849+33 826+ 31 661122 846116

Germinated
seed

Muhanijilju  Pericarp 1021+44 1260+ 32 1159+£29 1057+£11.7 1321£92 1173+£99 1162+89 108.7+7.2
Leaf 101.9+£57  1222+102 113.8+£95 1220+£39 1266%15 1280+81 1163+85 946+54

50.5+5.7 941+30 879+18 f16+24 787+£37 715+£17 613+25 903+29

Seed 686+57 1065+20 722467 389+06 932497 785+ 33 630+41 862+26

Gerg”;g‘dated 748+51 972+ 76 758+73 379417 774+50 796+30 608+10 969+ 62

Wongi 1ho Pericarp 942438 1156+ 7.7 1029445 1197473 962+47 12164113 1193+7.1 1042£57
Leaf 909+30 1198463 1095+36 1304+7.6 123.1+12.0 1161499 1450+122 967 +6.6

Seed 238411  923+40 684422  286+06 777+ 24 738+ 43 586+24 845+22

Gerg";'e“dated 519443  874+46 704+81 330+ 58 820+99 749+51 658+16 981+15

80%  Gangryuk  Pericarp 92.7+84 1047+ 6.0 89.1+8.1 91.3+49 109.7+124 940+41 904+ 18 89.7+43

Ethanol  daetong Leaf 904+47 1173+ 53 900492  687+45 1298+7.7 948+83 113.0+77 648+44
Seed 7374119 1137434 1099+44  466+30 1108+40 1139+13 1115469 712+ 50

Gerg”;g:jated 742+ 37 1063494 1326+86  961+11.1 1033+2.8 1368+7.0 150.1+122 1043 +11.2

Muhanjiiu Pericarp 993444 1060+ 12 865+ 80 759+26 1098+ 63 947+21 921443 1000+ 2.7
Leaf 544432 1116+ 31 10124130 83.6+48 1260+ 98 948+42 12184117 66.1+40

Seed 735497 1114+ 43 893+34  63.6+25 9 39+ 44 1401+40 1071467 645455

Gerg”;g:jated 717484 1111427 1257+27 821451 1041+87 142.5+51 1243+44 769486

Wongi Tho Pericarp ~ 854+72 1092+29 899+97 712484 107.5+46 1018%24 1065+06 936+ 8.1
Leaf 403499  763+25 1159444 570+ 46 1062+ 68 460+ 07 1138423 420+523

Seed 326+68 1072+ 25 979+ 49 439426 1042+ 81 1058+52 117.6+55 704455

Gerg”;g‘dated 857469 1122+ 48 1153445 564+ 56 981+ 55 1304+7.6 1655+3.6 103.6+8.7

Methanol Gangryuk  Pericarp ~ 1309+3.0 1102+ 49 944+ 43 873+29 977+73 103.0%£63 745+80 99.0% 8.1

daetong Leaf 87.7+22 109.0+11.6 1121+119 771+ 35 123.0£81 105773 994+60 668+0.8
Seed 47.6+4.3 1004 +33 103.9%+36 366+ 34 988+ 50 101.2+6.0 759424 1039+0.7
Germinated

seed 43.7£9.3 90.2+5.1 109.2+46 582+32 726+ 42 109711 783%57 474+48

Muhanjilju  Pericarp  116.6£1.6  107.5+24 1103 +£5.0 90.8+3.1 1233+ 3.7 101.2+£93 110.2£9.7 110.5+5.3
Leaf 1078+£24 1306+6.2 120.6+6.8 827+ 36 1226+55 1090+£29 892+£33 780%5.1

Seed 570445 1154422 1062+18  406+15 948+ 34 103.6+0.6 656+37 940+22
Gersrg'endated 921+61 1122+49 1138446 548+ 65 734+ 19 1138+44 851+19 107.2+40
Wongi Tho Pericarp 117335  1090+1.8 789+ 09 99157 1200+98 1022436 1064+44 1144+36
Leaf 947405 1086+ 40 1097+3.1 850+ 9.7 1345+70 969+ 51 1032468 722472
Seed 600+11 899+56 715431 416+17 855462 1035409 1213+45 100.6+2.5
Germinated

seed 68.3 £5.1 91.7+£55 971+ 49 646+£13 840x49 1127£06 1172192 110.6+6.6
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Table 1. Continued.

1= (Capsicum annuum L.) =29 M|

==V Q|
o

Extraction . Plant Cell viability (%)°
| Cultivars
solvents parts 293 A-431 A549 AGS Hela HepG2 HT-29 MCF-7

Source of variation

Extraction solvents (A) Hhx NS o rEx * o el ok
Cultivars (B) k% k sk ok k%% k%% k% k% k * %k %k NS
Plant pan—S (C) kkk ksk sk kkk kkk kk sk k% * k% kk sk
A X B k% k kk k% k k% k kskk k% k * %k k kskok
A X C kkk k sk sk k3 k k%% kk sk k% k * %k k kk sk
B xC Kk ok * % * kK *kk * k% * kK * %k * % %
AxBxC *kk * %k Kk ok *kk * k% * % * k% Kk ok

JSampIe concentration was 250 ug/mé.

> Mean £ SD (n = 3).

NS & x#, #%%|ndicate non-significant and significant at p < 0.05 or 0.01, 0.001, respectively (n = 3).

Table 2. The RCs, of cytotoxicity against AGS of seed extracts by extraction solvents and germination status in Korean pepper.

Extacton Culivars Seed germination RCio ()’

Distilled water Gangryukdaetong Non-germination 69.6 + 4.4 kj”
Germination 169.6 £ 6.5 g

Muhanijilju Non-germination 1112+ 5.0 hi

Germination 1339+ 9.8 h

Wongi Tho Non-germination 334+ 78 I

Germination 63.9+11.5 jkl

80% ethanol Gangryukdaetong Non-germination 229.4 £14.2 f
Germination 1,210.4 +15.9 b

Muhanijilju Non-germination 389.1 £ 11.1 C

Germination 1,316.7 £ 20.0 a

Wongi Tho Non-germination 48.2+1.3 kl

Germination 413.3+£12.5 C

Methanol Gangryukdaetong Non-germination 104.6 £ 8.3 hi
Germination 299.5 +18.8 e

Muhanijilju Non-germination 179.6 £10.8 g

Germination 332.2£26.2 d

Wongi Tho Non-germination 91.4+t4.6 ij

Germination 165.7 £7.3 g

An anticancer drug
Adriamycin 0.4+0.0

Source of variation
Extraction solvents (A)
Cultivars (B)

Seed germination status (C)
AxB

AxC

BxC

AxBxC

RCsp value is the concentration of sample required for 50% reduction of cell viability.

> Mean £ SD (n = 3).

#Mean separation within by DMRT at p = 0.05 (n = 3).

***|ndicate non-significant and significant at p < 0.001, respectively.
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Faot - JHE - R - 25 - MAA - F2E - AN - FES2 - BEF
0 Capsaicin - 4 Al SEAAFHA p532 Gl cyclin-dependent  kinase
= ] 50 (CDK)9] SAIAR] p21 f7dxke] B F=38l 25 Gl
§1: | _ | ] 125 pg/a0 7)oM) AYe HAAN T L A EF7S 2D, p53e]
3. L L W} DS S7HIA AE Apde] dojdtial BE7)
§ 0 I t IJ I . T 39YE (Kim et al, 2008). T2 Y71 O 2 capsaicin
N I I o) SHIZ W BAMEES WA AT AEL FEsn
Nl N l an _ _ l B Ax F715 AIgaL BarEe] (Oyagbemi er al., 2014)
293 A431 A549 AGS Hela HepG2 HT-29 MCF-7 H]}E—T—% %é‘l’ capsaicin9 6&]—‘?:1— 7]@0] qog:éj_' 'Er‘}ﬁ“ﬂo]—tg‘% %
e Dihydrocapsaicin "5 3 WA AT},
120 “50
= 10 - T 125 ug/nd
§ : i 1 . 1 3. $_§%UH, 55 U PHY capsaicinoid 2
e L l S IF A} HolgA oAl YeRd AEZEAe] capsaicinoid
g P P o o3 B WA ok F28ul, ARFE 2
CR ij L 218 capsaicinoid g2 ZASFSIH
e mm ases  acs | wets  wecr | mras | wers Capsaicin} dihydrocapsaicine #3]9} F2} FEEM 4
Fig. 1. Cytotoxicity of capsaicin and dihydrocapsaicin by FHoH LokgAtet dofr= 7o) veRbA] 9kal 7 4
concentration. Vertical bars mean standard error £ 7124 capsaicin®] dihydrocapsaicin®t} & RS WS

(n = 3).

ojell Hosk= Aol sl A=e AEIF R oloF it

2. Capsaicinoid?| MIZ=A

Capsaicinoid®} I3 FE2E9] MEE5A9] 2jolE Lol v}
B Ao M= capsaicin?} dihydrocapsaicing 25 ~ 125 1g/ml2]
FTEE AT ¥ PHEFY BEES o= Hx TaAE
A ZAYsFA T} Capsaicin?} dihydrocapsaicin + A& &% 4
ol AMEE 293 T 859 AEFo] t8] sRoEH R =
< AlEsAo] AFEJEH 53] 125 gl FEAIA A EZA
E&2 A5499] 739 25.8~26.3%, AGSS 37.4~384%, HT-
29& 20.5~21.2%, MCF-72 154~ 163%2 vll-$- o} #¢
I 919k, e, sl A a3t OS2 AoE A%
HAT (Fig. 1).

Capsaicinoid= AHEOZ  capsaicin
o] 71 7h-&-H|
capsaicin A5, ¢ , ey Foll gk 3
o 37t H& ZAo® ®WuEY Yt} (Wilkinson er dl.,
1996; Lo et al., 2005; Erin et al., 2006; Tsou et dal,
2006; Huang et al., 2009).

Kim 5(2002)2 oAl £5 CoLo320DM# LoVodl
capsaicing 0.5mM FE=Z HHPS vl 16.8 ~17.2%°]
AZAEES BT 8130 H o= capsaicin®] A7H} &
F o|EHoR Axo AFEHE AT, AEY F5
DNS 4& op7|att] DNA F3S a7 dojue a7
o2} ST ESH capsaicin® LA XEFQ] SNU-6682]
apoptosiss YL 7]:=H| pro-apoptotic Baxe] Ut anti-
apoptotic Bcl-29] B]&2 ZAAA AEE APHA]F|EL, DNA

dihydrocapsaicin o]
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T} (Table 3). 53] 80% o2 FEA] = capsaicinoid &
FE HoH FHRT FEA W2 S Hof AEFA0]
=} SRTF FEE0] 2318 capsaicinoid o] HAl o
Eigth 5 7F 2ol Bol Avwrl 43 sl
capsaicinoid o] Egkom 7] 12°= s W o
< BT AlEEAgo] wdE FAke WolsAke] capsaicinoid
SheFs v sk A3 capsaicine FTALOIA 47.4 ~ 1,260.0 1g/g
SHrEe] Alon WolEAtl = 323 /g PITHOE A
SHS Ho] MAEEAF capsaicin}e] AL 2] o
KTk #3F 9A] capsaicin T 58.3 ~ 1,498.0 1g/gC 2 =
Kot AE=RAS AL Yeh A ot Feo] tae
capsaicn RF ofug} TheFel RSl o3k 2oz FAHEA
ok & ARolx a1 FApe} WolgAtell A vEeRd AGS Al
EF AES A 239} capsaicinoid FE9Fe] RS A
Algh Azt Aol WolgAt W capsaicin $HF AGS oAl

o]

o
T

¥ AEEF] ABATFE 0.03 (p>0.05)F FolAlo] <l
AR &ke ™ dihydrocapsaicin#}e] A#AFE 0.07

(p>0.05)2 Ueht 4] & Alole] Anie 2 % glaict
(A3t TIAA),

yFe) A=Az AdE A2 Kwon 5(2005) L5
2 @Al lunasin peptideE T 3=l lunasin
peptide> S AP dold Mxe] ZE2Y S A
A &S diehe 548 7L o FAE AlQg e
Fololl EANSHA] 7] wfie| aF FEEe A e
lunasin peptidecl] 2]3F Zolglal B3I, F SAZHFE

A2 E2]¥ lunasin peptide= murine2] oM ES} 7HH| 3,
AL QA7Fe] Aot AlES] FAA 27tsh ME &) T
< dovle Ao d#A Utk (Galvez and de Lumen,
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Table 3. Capsaicinoid content by extraction solvents, cultivars and plant parts in Korean pepper.

Capsaicinoid (ug/g)

Extraction solvents Cultivars Plant parts
Capsaicin Dihydrocapsaicin Total
Distilled water Gangryuk Pericarp 486.6 + 6.9° 1159 £5.5 602.5 +12.2
daetong Leaf 0.0£0.0 0.0£0.0 0.0£0.0
Seed 503.5t54 130.5+7.4 634.0£11.4
Cerminated seed 0.0+£0.0 0.0+0.0 0.0+£0.0
Muhanijilju Pericarp 928+ 2.4 38.0+6.5 130.8 £8.9
Leaf 0.0 £ 0.0 0.0 £0.0 0.0 £ 0.0
Seed 75.1+£2.1 21.8 £1.7 969 £ 3.6
Germinated seed 0.0£0.0 0.0+ 0.0 0.0+0.0
Wongi Tho Pericarp 58334 139+1.6 722 +49
Leaf 0.0+0.0 0.0+0.0 0.0x0.0
Seed 474+ 3.8 10.4 £ 0.4 57.8 3.5
Germinated seed 0.0£0.0 0.0£0.0 0.0+ 0.0
80% ethanol Gangryuk Pericarp 1,498.0 + 39.5 667.1£12.7 2,165.1 £ 48.9
daetong Leaf 0.0£0.0 0.0+0.0 0.0+ 0.0
Seed 1,260.0 £ 48.0 4713 £11.6 1,731.3 £ 58.7
Germinated seed 283+ 1.2 20+£0.0 30.3+1.2
Muhanijilju Pericarp 255.8 £6.2 125.1 +10.1 380.9 + 16.0
Leaf 0.0+ 0.0 0.0+ 0.0 0.0 +£0.0
Seed 182.1£5.0 110.1£7.6 2922 +£12.5
Germinated seed 27.4+1.2 15.7+ 2.3 43.1+3.5
Wongi Tho Pericarp 158.6 £ 2.4 90.8 +1.9 2494 £0.7
Leaf 0.0 £ 0.0 0.0 £0.0 0.0 £ 0.0
Seed 1140 t6.7 62.5+ 3.8 176.5 £10.4
Germinated seed 323+1.8 126 £1.2 449+29
Methanol Gangryuk Pericarp 1,111.9 £ 6.5 494.2 £15.6 1,606.1 £ 22.1
daetong Leaf 0.0+0.0 0.0+ 0.0 0.0+ 0.0
Seed 685.6 £ 26.7 2744 +£12.0 960.0 £+ 29.6
Cerminated seed 0.0+0.0 0.0+0.0 0.0+£0.0
Muhanjilju Pericarp 270.1 £ 11.7 145.2+7.0 415.3 £18.1
Leaf 0.0 £0.0 0.0 £0.0 0.0 £ 0.0
Seed 100.1 £5.3 51.7+ 3.3 151.8 £ 5.7
Germinated seed 0.0£0.0 0.0+0.0 0.0+0.0
Wongi Tho Pericarp 161.8 £ 6.6 92.8+7.5 2546 £11.7
Leaf 0.0+0.0 0.0+0.0 0.0x0.0
Seed 93.6 4.4 57.8£5.5 151.4 £10.0
Germinated seed 0.0£0.0 0.0% 0.0 0.0+0.0

Source of variation
Extraction solvents (A)
Cultivars (B)

Plant parts (C)

AxB

AxC

BxC

AxBxC

* %k %k

* %k k

* %Kk

Mean £ SD (n = 3).

***|ndicate non-significant and significant at p < 0.001, respectively (n = 3).
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57| Wil MESA Bl Aofshs E tE

st o2 AZtEY # luteolin, quercetin, apigenin 5 =
ghE o] =9t HIEWIC FHFo] =8kA F] ol et Al
¥ MCF-73+ MDA-MB-231 A|2Z2] 2 g a7}t
BE v 9loW (Yoon ef al., 2012) SAA%E 59 139

EZo] &)
g

NE GHE Al sk 324 A a3} capsaicinoid &
Fko] AhEA A Al gkl ui- 2ol capsaicinoid

H

Tk o}zl thFsk polyphenol 2 7]E} phytochemical©] Al
Aol #ofete AR P (Jung er al., 2011).

go] Axp o] 9|, o, FAL, WolEal 5 oy £
FTAe} WolFAle] FHT FEEANA A9 T 7Y &
ol thal] AlEZAo] UERtoH 80% ollehS 3} weke
E-2 293, AGSOl thsl] W& M EAEES HS HT-29
9} MCF-70l| tiaire U AlE5Ao]l Yeldt) 53] AGS
o thall AlEAEEo] ol Al it &t a3t 7]
= =d Ak Wolgate] AGSel tlgh RCse AMSH
A} F2} FHF FEE RCx°| WolEA F2ERT} U

e

o]

of
X0 i ©

&

of FiiH oz FAIM ' AEFAC] AL 5] Al F
F 7hed 7] 130 v B2 RCsp& BITh 3 9

80% olek&3t veE= FE3e o MCE-79] thall Al A
d g3t AATh 2 A AEEES Ad Ao v
7 capsaicingt 15 FEEO] A|EEA 0
UA] edof 2 FAfel WolgAke] X APHol= capsaicin
Bk o} thdt JiEEe] Hofdhe ZleR AztETh

ZAIR] =
2 Ate FEEHAA TR I ol8SUE ¢
gt AP g 2 a32A7E AL A S
PJ907171) 4] XYoo 2 8¢ AFZ olof] ZAI=Ht},

=

o
i
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