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Research on capsiconinoid contents,
nonpungent capsaicinoid analogues,
in Capsicum cultivars

Yoshiyuki Tanaka
(Course of Applied Plant Science)

In the course of analyses of nonpungent capsaicinoid
analogs named capsinoids, two unknown compounds were
discovered in pepper fruits. These compounds were isolated
from the fruit of ‘CCB’(Capsicum baccatum var.
praetermissum). Their structures were determined to be
coniferyl (E)-8-methyl-6-nonenoate and coniferyl
8-methylnonanoate. These novel capsaicin analogs were
named capsiconiate and dihydrocapsiconiate, respectively,
and the coniferyl ester group was named capsiconinoid.
Capsiconinoids have agonist activity for transient receptor
potential vanilloid type 1, and their pungency is very low, as
similar to that of capsinoids. Cultivars containing high
levels of capsiconinoid are considered to be important for
vegetable or dietary supplement. HPLC analysis was
conducted to determine capsiconinoid content in fruits of
54 Capsicum cultivars : 28 cultivars of C. annuum, 9 of
C. baccatum, 12 of C. chinense, 4 of C. frutescens, and 1 of
C. pubescens. Twelve cultivars contained capsiconinoids.
‘CCB’ showed the highest capsiconinoid content level (3314
pg-g! DW) and ‘Charapita’ (C. chinense) had the second
highest (2694 pg- g1 DW). The other 10 cultivars contained
much lower capsiconinoid than these two cultivars
(<300 ug-g* DW). Time-course analysis during fruit
development clarified that capsiconinoid content increased
and reached maximum level in green mature fruit.
Capsaicinoid contents also increased, correspondingly. As
fruits matured, capsiconinoid contents decreased rapidly,
while capsaicinoid content either did not change or
decreased slightly.
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WTHsH, b TVEORFEIE, FERE LTHH
SNBERMWE S FRAOIEERMELRH Y, EH5
WHRATEELREFICR>TWA, NIYHT T T DOFEKRD
JRIH & 7 B EER AL, EAOIRBEET VAU A FO
HTHFA T THDLY. FoHTRFEIR, BT
vrigmizcyerkaa s A4y, Jvderas s
ATy, REATHAT Y, xEEVRE KOS T AT
VI EOMBEARPHFEL, INOERIHLTh 71
J A RERERY, T AT A4 FIiE, KREGELEH,
BERGACEHRAEVE ] 70 Ehk 4 7o AR BRAER S 5 2 L SHI D
NTW2Y, ZOL) BRAEBERIEY THA S 74 K
N=1uA{ FL+t7#%— transient receptor potential
vanilloid type 1 (TRPV1) Zi{EMHEALT 52 L I12L 5% &3k
HINTWEY, EIERE 555720121, £80
HTHAT ) A4 ReBRT L EBLETHL. LoL,
HTHAT A FEMLWERTET 5720, & MY
IS 5 2 L idEE L.

19794F IR L A b BHOFERmAE CH-19F
(C. annuum) =BAL7T. TNEFEE L TWLHTFE
BROD 7 WMERZSER L, 138 A EFEERD R WIS,
FEE LTt - BEST A LI, 2hE ‘CH-19
W &&fHT7e. CH-19H" R o sz S g 7
U~ NI I 74 =TT 2EDTHAT 4 FEF
REEDFEL D ARy bW OnRBENY, Thb%
- SR L2 2 A, ATHAY Y, YeRag
THA L EALTFREED L SUTHHIETH L Z L
L, ehehh 7oA b, e Fah 7oA b,
WEH T )4 Rt onz?. 773 7 4 iz
HHONX—A MNROYETHY), W TH AT 74 FD
1000570 1 FEE L 2Bk A RS R 0was, B 7 A2 A
N ERBROEBERDZ D D, BT )4 FOABER &
LTlE, #7912 4 FEREEEIC TRPV] 2 EHEAL
T528, TANF—REMEEIER, REELRAECER
HEPHEINTYEY, 7Y/ 4 Fid ‘CH-19H 12
LG ENDLRIMEATH L Z &0, EFEHREER
EANOFAPEEN, h TV A FEELRERALSC
R OFERALIZIANT T DO B B d A3 & 3L
e TN, WEI T /A4 FeEEH 7)) 22 M8
IR E LT 5,

BTG VREFON T A REBDUEEIT- 72
4, HPLC 7 0= F 7 F A LICRAID 2 KD ¥ — 7 H35,
HEh7, TRSDY =27 2In T 2 WE T HEE S h,
ZNO OfLFEREE D IE S, T A v L L
HHEBL L 728 ETH L EPPS NI oT. F
FENOWEIEHN T a1 b (coniferyl (E)-8-
methyl-6-nonenoate) BX Vv Fups 7y a=x1 b

(coniferyl 8-methylnonanoate) & % &4, #Fr% 7
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Fig. 1 Chemical structures of capsiconiate (1), dihydrocapsi-

coniate (2), capsiate (3) and capsaicin (4) .

TyvazZ ) A Fe&Ensz (Fig.1)”. #7va=/)4F
Fa =72 ) V7V a— )V E RIS T AT IVEEE L7
IbFEHEE /T L, 7y a= /4 FEERIZIEEAL
%<, BTHA YL Ty— TRPVI it L+ A1k
HWHbHIEnSN T ) A4 FO L) ICEBRBERER 5
ELTHHTE EEZ LN,

HT A=A N e ARG & L CRHHET S
T, o MEREZFMICREST S BT, ATY
A=A FERmERTatmEEHONITLI LITE
BThb, T THA T IARRA T )4 Fb
TRPV1 #{EEALT 21 EHZ b - CBY, h7va="
A FEEDING SHOFHUWENREICED L) &
M TEHEIN TV L 22ILET L2281, Py AT VR
FEEEOEMGEZ G5 L CEETH L. RERT
X, VA VNEO S TS a4 &R % HPLC 4
MCHEL, P TH—RENON T A1 /4 FBL
UCH 7T 74 FEgwbEmlLl. o 7ya=/4F
RPN LRERZEBEEHLPIZT L2012,
NTAZ) A REEDPEHWI EDPHS % - 72 infE
EMEE LT, REBEMNI AT Ya= 1 FEED
AL L P CHI S 222 L 7.
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h7yaAzZ/ A FEEOMIERE

AREBTIXE 1 RIR L C. annuum 281 T,
C. baccatum 9 wi¥%, C. chinense 1254%8E, C. frutescens
4 §hFE, C. pubescens1 5hffE, FIo4snfEz= Lzl L 72, il
WRIE T TR R M S R AR R TR L 72, #K
BRI EATE A > TIT o 72, BAERRRI30H B Okt
REEZIHEL, HPLCTH T a= /A K, 7 /4
R, W7H A /4 FaE2PE L. AT7va=/ A
F&& (X, Kobata 5 (2008) O HETALER LA T
vazrA brHwWOREREERL, 7TV azq
feveraa7FyamaA VEEOARIE LTHEIL
727,
BERZCHEIHTIOAZ/ A FEEDREBFEL

‘CCB #FEBRIZAtER L 72 20054F 3 A LAY =3
FagAf MERME L THELZ, N ANTHEEHL
6 A AR IR 5 n B i el L 72, T
RIFERITEATIEC R S o 720 20054 9 A FAIZBTE
L72ABWCEN & 2l F, BAfEfR15H, 20H, 25H, 30H, 35
H, 40H HOREZINH#E L HPLCETH Ty a=/ 1 F
BLOATH AL 4 FEeilla Lz, Wl 3 E
1To7z.
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h7vAZ/ A FEEBDRERER

MEZTo 2o T, ‘CCB & ‘Charapita #°
BHEICLL DI T a= )4 FeFGATnS Z LWL
227572 (Tablel). ‘CCB B XU ‘Charapita’ |2
B AN Tya= 4 F&galdZ £ h3314,
2694 g g ' DW TH - 72 10HER D= TH L0 7
=4 FEEATWD (<300 £g-g'DW), #EH D
MAECH T a= A4 FIIBUBRAU T ChH o7z, 77
a=7 A4 RiEC. annuum 4 WFE, C. baccatum 3 i
&, C. chinense4 ii##, C. frutescens1 ifEIZEENT
W7zZ & (Tablel) 6, # 7 a=/4 FIZEED
FICEEINDDTIE%R L Capsicum JBIZIELSHFEEL D B
WETHLEEZ LN, 7Y a=) 4 Fegtmil
BT AN, T7)VABLOHETAFLZLDOTH
S/ NS, BT A=A Nidd DHIFERED by
BT VIZDOREGEENLWETIE RV EEZLND,

REH VB -~ @fliTidhs 7ya=/ 4
K, BT AR, 742 /74 FowgInbiis
NZzro7z (Tablel). &fkE LT, ML 7
1274 FEEERSELTEATREY, IEEHREST
HAEN T IA R T a4 FEIMEICLYIE T
nCwihrosz, FIFMYIZ, 'CCB & ‘Charapita #°
T AL /4 FERBEOERTH T a=/1F%
GATWIZ, TNHLDOMERNPS, BT a=) A FIdE
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Table 1 Capsiconinoid, capsinoid and capsaicinoid contents in fruits of Capsicum cultivars
Content (pug*g'DW fruit)
Species Cultivars Country to obtain
Capsiconinoid Capsinoid Capsaicinoid

C. annuum Ecuadorian Hot Pepper Ecuador 2392 £ 266 ¢ 807.3 + 69.0 74427 + 3723
CH-19 Sweet Japan 755 + 1.5 56325 + 280.0 109.7 =+ 31
Bolivian Rainbow Bolivia 790 + 0.2 2282 4.8 47411 = 64.6
Corn Red Japan 11.8 =+ 75 1452 + 19.3 6993.1 + 6252
Himo Japan nd. 1240.0 + 105.0 nd.*
Patagonia Chile nd. 1021.6 = 1643 6141.1 = 5408
Demon Red UK. nd. 560.1 + 1482 138452 = 973.0
Fish Japan nd. 402.1 =+ 21.9 73623 = 4789
Corn  Yellow Japan nd. 3976 + 474 75032 + 183.2
Numex Bailey Piquin US.A nd. 2840 + 81.3 32079 + 2694
Hana-matsuri Japan nd. 1475 + 14.1 4736.5 + 384.6
Yatsufusa Japan nd. 1454 = 27.8 3706.8 = 993.5
No. 3446 Peru nd. 135.1 =+ 25.5 5568.8 £ 368.5
Nikko Japan nd. 50.7 £ 35.6 10542 + 4439
Peperone UK. nd. 468 = 3.8 8669 = 64.6
Chamelcon Japan nd. 223 = 11.2 32912 = 2672
Ordono US.A nd. nd. 46494 = 3763
Hungarian Yellow Wax US.A nd. nd. 13539 = 65.5
Escondida Chile nd. nd. 927.0 = 123
Noumi-kurojishi Japan nd. nd. 8802 =+ 2320
Hcat Wave UK. nd. nd. 661.2 = 2998
Kagura-nanban Japan nd. nd. 4252 + 1708
Chimayo US.A nd. nd. 201.1 = 1123
Fushimi-ama Japan nd. nd. nd.
California Wonder Japan nd. nd. nd.
Wonder Bell Japan nd. nd. nd.
Orange Bell Japan nd. nd. nd.
Mecdousa Japan nd. nd. nd.

C. baccatum var. praetermissum CCB Mexico 33146 + 3574 457 £ 5.1 78853 = 477.1

C. baccatum var. pendulum Super Cote d'Ivoire 106.7 = 155 673 = 1.0 5073.3 = 935

C. baccatum var. baccatum Mexicol Mexico 303 + 1.6 2648 £ 18.6 52502 + 1114
No. 3188 Peru nd. 5064 + 149.0 1950.1 + 1334
Peruvian Orange Peru nd. 703 =+ 6.9 905.6 =+ 72.5
Paraguay Red Paraguay nd. 613 = 12.8 1197.7 =+ 47.3
UFO US.A nd. nd. 511.0 =+ 209
Aji Cito Peru nd. nd. 82.1 =+ 43
Aji Amarillo Japan nd. nd. 86.1 =+ 24.1

C. chinense Charapita Peru 26941 + 919 18019 + 23.8 5036.7 + 200.6
Devil Hot Tongue US.A 2387 = 420 6222 + 60.0 111743 + 8599
Sy-2 Seychelles 83.8 =+ 7.9 10462 = 1121 73298 + 3254
Bhut Jolokia India 192 + 9.7 7105 £ 1189 14179.9 + 51465
Zavory Hot US.A nd. 18120 £ 6924 386 = 223
Aji Dulce Strain2 Venczucla nd. 1797.0 + 486.2 39.0 = 6.0
Peruvian Shiny Red Peru nd. 897.1 £ 136.5 9062.6 + 6183
Red Habanero Japan nd. 768.1 £ 40.5 11839.1 + 1066.1
Belize Sweet Belize nd. 7320 + 1546 411 + 3.0
USDA152452 Brazil nd. 2810 + 48.1 10270.6 + 5419
Orange Habancro Japan nd. nd. 72462 =+ 305
Guyana Tragedy Guyana nd. nd. 23292 + 2240

C. frutescens Costa Rical5 Costa Rica 393 + 2.0 170.0 = 12.3 7980.1 + 4134
Shima Japan nd. 2056.6 + 1657 121484 + 1000.0
Tabasco Japan nd. nd. 50129 + 3247
Af-crect Kenya nd. nd. 2451.0 + 3659

C. pubescens Indoncsia-1 Indoncsia nd. nd. 3621.7 = 541.1

“ Mcan + standard crror (n=3).

' nd. : not detected.
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R CTOARRILEINDE L O0, FOEEILMEN T
EEWOFIO SN, CH-19H, ‘0d7, Zavory
Hot', ‘Aji Dulce Strain 2° B X U ‘Belize Sweet” ®5
AR T AT A R ALEEY, BTV /4
FaLZEIZHEATWV ., SHICERMEO 2N T
74 K& NS ELniEDNSH > 72, ‘Charapita’ =
TR AIMBOFERGE L N THEICE LS DN T
{1 F2&ATBY, 5132056, 1801 g g 'DW TH o
7. A LSO T ‘Charapita’ &7 7> a=/4
K, 7T 74F, B7H A4 FEw) 3T %EE
LAV TED &) R 2 R LTwie, 77
Az A NZa= 7o) VTV a—= Vil rREWTh
T AT A FBIOH TV A4 FEAbFREED R —T
HHLIENS, BTV AT A4 FEAGETHH SN R
ke =7 2 Y VTN I—VHHEET LI LTHT Y
= A FBERENEEEZLNL, MU T IRE
WCTHTH AL A4 FEZOBEUWEOMBEAED X9
ICHRESNLONEHET L LT, 3HEGTNTEEL
‘Charapita’ 1345 H%EHLEFMEE L2 THS ).

FILKZRFEFME®E Vol 103

Capsicum BiE#ICH 32 HT7aA=Z/ A NEE

T a4 FELTE, IRETICHTya=x
A Eeverunrya-af b)) 2o rREL
72, b TUREIIBNTCL, N VT I rERE
BI0D RIS HiG L7E 2 bon 74 v v evre
Fah TV A N FEE LT A T A NTHDL, B
THA Ve Fah T A Yy ORRIFERE O
X, #7vazIfreverassya=sq rolE
PRGSO & [/ —Cdh b, BT A Pe RO
H T AL DIE (CAP/DCAP) IEMHEM T2 ) @
EWA D DY, REERIZ B W CHlE S 7z CAP/
DCAP ¢ Fya=x 4 vy Fupyr7oya=xA
Mo #E (CSCT/DCSCT) & O MIZIZsR VR S 5
oIt bins. #lziE, CAP/DCAPIZ 'CCB 2k
WT1.8CTH 57, ‘Charapita’ TlEh 714 0o
HEENRKEWI2D|Z CAP/DCAP 135. 112 7% 5. Ak
12 CSCT/DCSCT & ‘CCB’ 12BWT3.6TH 575,
‘Charapita’ Tldh 7o a=—x A + B EDLEEIRE
{10.9CH - 7> (Table 2, 3).

Table 2 Capsiconiate and dihydrocapsiconiate contents in Capsicum fruits
Content (pg* g DW fruit)
Species Cultivars c/d”
Capsiconiate Dihydrocapsiconiate

C. annuum Ecuadorian Hot Pepper 2003 + 23.1 388 = 3.5 5.2
CH-19 Sweet 484 + 15 271 = 02 1.8

Bolivian Rainbow 599 £+ 0.1 190 + 03 3.1

Corn Red 83 £ 52 35 + 35 24

C. baccatum var. praetermissum CCB 2594.6 + 272.6 720.0 + 849 3.6
C. baccatum var. pendulum Super 693 £+ 115 374 + 43 1.9

C. baccatum var. baccatum Mexicol 303 £ 1.6 nd.” -
C. chinense Charapita 2467.0 + 100.3 2271 £ 84 109
Devil Hot Tongue 2123 + 36.6 264 + 55 8.0

Sy-2 838 + 79 nd. -

Bhut Jolokia 192 £ 97 nd. -

C. frutescens Costa Rical5 393 £ 20 nd. -

“Mean =+ standard error (n=3).
“nd. : not detected.

‘Ratio of capsiconiate to dihydrocapsiconiate.
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Table 3 Capsaicin and dihydrocapsaicin contents in Capsicum fruits
Content (ug* g ' DW fruit)
Species Cultivars c/d”
Capsaicin Dihydrocapsaicin
C. annuum Ecuadorian Hot Pepper 4360.6 + 1950 - 3082.1 + 1774 1.4
CH-19 Sweet 109.1 + 3.1 nd.”
Bolivian Rainbow 26746 + 73.6 2066.6 =+ 9.0 1.3
Corn Red 4326.1 + 364.6 2667.0 =+ 35 1.6
C. baccatum var. praetermissum CCB 5047.6 + 222.1 2837.8 + 1922 1.8
C. baccatum var. pendulum Super 2419.8 + 107.1 2653.5 + 39.1 0.9
C. baccatum var. baccatum Mexicol 3093.1 + 1374 21572 + 87.4 1.4
C. chinense Charapita 4205.0 + 206.5 830.7 =+ 59 5.1
Devil Hot Tongue 73722 + 546.7 3802.1 + 3135 1.9
Sy-2 46112 += 167.1 2718.6 + 221.0 1.7
Bhut Jolokia 10190.3 + 3668.0 3989.6 + 2578.5 2.6
C. frutescens Costa Rical5 4973.8 + 2202 3007.1 + 199.3 1.7

“Meantstandard error (n=3).
"nd.: not detected.

‘Ratio of capsaicin to dihydrocapsaicin.

BAEh 7y a= )4 NOESGERBIRHTH L, 7
THA LA RIEINZ) VT IV ERIBISHET 5 2
ETCERENDLD, W T AT AN Tya=)4
F & DIRERANEE — DR TH 5 2 &, F£72 CAP/
DCAP & CSCT/DCSCT O L2 5 B4R ST 5 AL 7z
e, AFVAZ A NFa =T o) VTV aT— )b
EHTHA LA FOHBMETH NGRS HEET 5 2
ETHEWENDEEZLNL, B THAL ) 4 FOERK
BHIZBWTNZ Y VT 2 2 LRI O & B X
Punl #ETIZI—FENTWELETIYIVNTI VAT 2T
— PO & THbnsW, Punl B ENL 7 L— KD
TIYIWVNT VAT 2T —=IL, BLWTIVI—) )%
BT D0 A H L s Tns?, o
OZEHSPunlida= 7o) VTV a— LV EEE L
THRIIER L OfFEERIEL, 77 a=) 1 FOEFK
Wb DLEEZ NS,
BEEFREICHESIHTIOAZ/ 1 KEEDOEETIE

‘CCB" 128V, BERISHH 25250 HIZHUT ¢
HTT A=A NEmsEL, B E%35H H 3800
pg gt DW Il o7 (Fig. 2). #7va=/4 F&=
LB, WA Y A4 FEEDAERISH 2525
HEIZ2FTiin L7z, BAfERR4A0H BiZix, 772 a=

JARBIOY TS AT 4 FEaid e I,
CORFEFFIE) AT a4 FEROEIL, =
NETICHEEINTVDL I THA T A RERIEIH T
A FEEOEL L L T asBW A E % M
WTATo FEBTY, 77 A 4 FidBfE#208 H
BN LB BIAETR4A0H HICHRRIZ AR A Ll STw
Y. BTV A FIZBLTY CH-19H 12BwTh
Ty 4 REEIRERI0~3080 HorcsmL, BfE
#%30H B LIBEIZIHA$ 5 2 D5 h o T 551,
REBIZXY, 7Y a=) 4 FERIIET LHTD
FRERETHRRKICL L ZEPHON IR o, ATV a
A4 FEREIZEL720121E, ‘CCB TIERAE#30
HH®»7) OfFaREELNET X THASH. CCB
BEPRALBOLICELLTLLE, ITHAV/AF
ERIIIRKED2% WA L. —J)i, h7va= /4K
ERL, 58% A L7z, 'CH-19H 2B wiTbh 7/
4 FEEITRERIAPARE BT EHRESNT
WaY NI ENS, BTV A RRH TV
ARG THAT 74 FLOpHLRTWEEZLN
b, INETICHA LBEHTTOI TH A2 4 FB &
Oh 7y 7 4 ROGEWEIBET SN TWD, h 71
JAREN=ZY VT I VRO T I MeaWwTh
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Fig. 2 The change of capsiconinoid and capsaicinoid content
during CCB fruit development. (A) Fruit color and size
change through fruit development and maturation, and
(B) The change of capsiconinoid and capsaicinoid
content during fruit development. Vertical bars indicate
standard errors (n=3) .
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WEHoTWwBY, H7rva=/) 4 Niga=7z) LT
Va— v EREBOZ AT VLS THY, T A
F & FRICBRIEA R TR EETH D LEZDNDL., K
RS ARG EWDS D Ty a= )4 FBEXOTA TV /4
FEERREEFII LD TH A /4 FERIYKRE
CWMATERRTHLEEZONL, T2, St F
F—XIZLoThIHTIRENTH T AT ) A4 FH
Ffbshsen)fisdashTBYY, vt x5
— ¥R AT a= A FBIOH T A4 FEmORL
Wb TV AR L H A, S NI 7TV RFELKE
TH T A ¥ VEPWE O A B % S 2354, 6
AT MBI TV REZAENLZETHEONLER
TER % Gl 3 2 34100, REFEBRC X 2 B0RK
DEVETFIZEB LTI R 5 RWIES .
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