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Measurements of the capsaicinoid contents in Capsicum frutescens
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Abstract ; [ Objective] The purpose of this study was to understand the pattern of capsaicinoid synthesis
in Capsicum frutescens. [ Method] With high performance liquid chromatography ( HPLC) , the placenta
and pulp were sampled at 13 different periods after anthesis for analyses of capsaicin and dihydro capsai-
cin. All the data were subject to SAS software for multi-factor variance analysis. [ Result and conclusion ]
Capsaicinoids were synthesized in both the placenta and pulp. Their contents gradually increased to a
peak and then slightly decreased. The contents of capsaicinoids were significantly affected (P =0.00 <
0.01) by fruit tissues and developmental periods. The placenta had the highest content of capsaicinoids,
which was 11. 418 mg + ¢~ at 21 d after anthesis.

Key words : Capsicum frutescens; capsaicin; dihydrocapsaicin; placenta; high performance liquid chro-
matography ( HPLC)
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Fig. 1 The standard curves of capsaicin and dihydrocapsaici
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Tab.1 The contents of capsaicinoids and the calculated Scoville Heat Units in the placenta and pulp
e L)
g/ d w/(mg-g~") LN w/(mg-g™") SRR
e “AHE BARE L LS “AARE BHHE HAL
7 0.153 £0.002hH 0.018 £0.002¢E 0.190 £0. 005 2934.212 0.050 £0.004dE 0.005 £0.001{E 0.060 +0. 006 932.555
10 0.764 £0. 143hH 0.087 £0.003¢E 0.945 £0.198 14 567.320 0.071 £0.066dE  0.003 £0. 002(E 0.083 £0.072 1274.093
13 3.267 £0. 143G 0.431£0.034D 4,108 £0.234 63 352.746 0.110 £0.004dDE  0.020 £0.002¢DE 0. 144 £0. 006 2225.569
16 6.587+0.117eDE  0.808 £0.013bedBC ~ 8.216£0.178 126 687.158 0.238 £0.031¢cCD  0.039 £0.005abedABCD 0.308 +0.040 4755.019
19 8.842£0.604abA  1.245+0.038aA 11.208 £0.872 172 830.907 0.248 £0.034¢CD  0.042 £0.006abcdABC  0.322 £0.044 4.970.005
0 8.966 0. 306aA 1.311 £0. 05504 11.418 £0.488 176 070.957 0.243£0.032¢cCD  0.045£0.005abcABC ~ 0.321 £0.042 4.949.003
25 8.195£0.476beAB  1.212 £0.074aA 10.452£0.745 161 167.835 0.280 £0.062¢cC  0.054£0.011aA 0.371 £0.081 5720.542
A 7.476 £0.234¢dBCD  0.929 0. [52bB 9.338 £0.521 143 998. 884 0.273£0.037aA  0.046 £0.007abABC ~ 0.354 £0.048 5458.973
3l 7.537 £0.299¢dBCD  0.660 £0. 049eC 9.108 £0.473 140 445. 160 0.652£0.150bAB  0.050 £0.013aAB 0.780 £0. 164 12 031.270
34 6.955£0.370deCDE  0.798 £0.047cdBC ~ 8.615£0.568 132 841.172 0.534 £0.099bB  0.029 £0.020deCD 0.6250.131 9 638.471
37 6.386 £0.758¢E 0.913 £0.070hcB 8.110£0.967 125 052. 160 0.450£0.018bB  0.031£0.005¢deBCD ~ 0.534 +0.014 8238.042
40 4,711 £0.0774F 0.395 £0. 031D 5.740 £0. 147 88 517.246 0.517£0.079bAB  0.033 £0.006bedeBCD  0.611 +0.095 9428.251
4 7.704 £0. 118¢dBC ~ 0.702 £0.058deC 9.340 £0.085 144 016. 663 0.520 £0.086bAB  0.045£0.011abcABC ~ 0.627 +0.107 9 673.768

1) A3 #HEE, LEA—AMRR D ERKRE FH4, R 74£0.05 KF20.01 KFTF 25K EH(Duncan’s 3 F k).
K2 RENFBEN_SHBMEFTESN

Tab.2 Variance analyses of capsaicin and dihydrocapsaicin in the placenta

BE AR
A5 S KR TEHN ERT TERN 25RE
AmE Fhfm i FE i AMmE FHfM HylE FE -
- MRP EH) - LEE

EV] 2 0.04 0.022  0.111  0.896 2 0.02 0.008 1.457  0.253
L] 12 303.34 25.278 126.317  0.000 ok 12 6.14 0.512 95.173  0.000 s
R 24 4.80  0.200 24 0.13  0.005
=¥ 38 308.18 8.110 38 6.28 0.165

1) “ s " R4 0.01 K-FF £5F 2% (Duncan’s $ & £041i%).
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Tab.3 Variance analyses of total capsaicinoids

5 R f i I ¥y Jrfi F THMMBE P 250 it
JEYVN 4 0.17 0.042
AL 1 969. 12 969. 122 6 722.551 0 Aok
ingit| 12 258.06 21.505 1.149 0.406 8
T x F 12 224.56 18.713 129. 809 0
IR 2= 48 6.92 0.144

peyill 77 1458.83 18.946

1) “#x 7 & 7/£0.01 KFTFZF%2F(Duncan’s $ HEF £ 5#E).
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Tab.4 Variance analyses of Scoville Heat Units

5 R H - Y15 {H FAH TENHE P 2R BENE"
JERLN 4 4.00 x 10’ 1.00 x 10’

HBAL 1 2.30x 10" 2.30 x10" 6 722.534 0 sk
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R 48 1.65 x10° 3.43 x 107
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http://xuebao.scau.edu.cn



54 RIS /N OKRBOARI R R B B 2 55

3 iR SER

HHOME AR, TETFAEZ IS, BRABCR 55 B /)N )
K, R B ARE5E AR b 3 B e Bty /NEI R
FH IR 2. BACER o 1 ) AR Ak 5 AR O 5 e
AN A B 25 U056 R A5 2R T 0 D
WK MR T 5 VR A 7 T A T DABIABUR PR L M e v 2
HUBRBUZR 25 o A B HPLC A 25 K DB 2= 254
o i, 3 Al R s ARG R S A A —
FE B LA
3.1 HPLC KHFWMEMESE

AR50 I HPLC A i) 2] i) AU R o2 it 43 B0k
(0.050 £0.004) ~ (8.966 +0.306) mg/g, — A B
ZRE S E0R (0.003 £0.002) ~ (1.311 +£0.055)
mg/g. G EFRM R BEE LS 22 d R 3 s E,
RABMER SEWZEF LSS 31 d k35 sE, BHAR
WL A & /b TARZ. N— 5 T UEW] T B
AN IETE T 1) R A A R AT s o i 2 Xt g
B/ INKBOBRR 2 I i i 45 SR ik 7k SHU Sy 56 000, X[
AR5 /N K SR TR 1 S 45 SR R, LR A
(7.73 £0.38) mg/g, A FME N (2.88 £0.16)
mg/ g, GAGITE B AR FBURR & i O R/ A
PRAER (1) LU (B A S 22 1.

TEANRHLAE i 2 20 015 D0 T (8 1 BRAR b
THLAEER, MLABRSE TAHILER) , Al HPLC
AT T LIASE I 380 BRABURE 6} o AR fof o 1% R ZR 25 4 Jo.
{EETEAG I e (5] v, 25y tR IR e, T H0 B R 28
o s B B PRI, 58 A A S SR R DR 2R
TEUHAER 1) W I R] Ay AR R 3R N A s ] A

BESMH.
3.2 HWMRXVMERHNSETHST

AT B 1B 7, BROBUR 289 o 1 45
FEEBRMRL AR I S S i e I, 21— U s
B, s BT /NKBRLL T I . X
Je B TR AR 2R 52 I B R 2 3045 W R A P s
TR FE A, B CA OFTE R AR S i 4
WHIREE S TR R AL, (AR AAR R F2 A HoAth
YA, AR T AR S T R R 1
PHEBIET 3 A AR TRIBIHh b I 142 A R 1A o
GRS LR AT DG Il 2 18] ) DG AR, TA D FE B I BHBUR
SR A o A A 2 B AR R R R ARGR
E R E T, NI, X PR A RES S TR
R AR , Bzt R A AR AR
PEARSHABGR SR SC R, SRR BRI
Bl RHIR , OB 5 A1 B R S /N SR

VUSSR, A i

AR ] HPLC A /oK 2 A B AL 13 4> A
(7] IR S ) BB 2 o &5 i e B, AT AE )G 7 d Y
BRI I & o RS e Wb EAE ) 10
d BRI T I B i Ty, U R R 26
PrJsi s IAEAEIY] 10 d AiEA" W T3] s 00 4 (L
R, R B BOGR & B DUIR s de g, RIS —
B BT TE A A BROMUER 2 90 Joie = 2 A1 R S i
AN ROE I B, I 1 b b s i 2 2R
VA S AN L PR v AR R v 1 5 AR Ak
AR TR P, o n] REGEAS fif B Hh A BB &5
KKETRA. 5350, WK % & 1 Rk
BRI E Z R TR AL Al BB R AL R
A LG , D A S S R B B LR
PR O BRUBUR & D

3.3 INE
A5 E i HPLC 3R AR 7/ K UG A SR
FEAEIG 13 AR I BB R | SR &

PR 2 o) o DU R B 2. [N, T SAS
BRAERSAS [ s SRRk AN TR 3B 14 BROBBUER 5 R 4T
TG, WRSEHI IR I R A TE 13 A [a] i 3
PR | SRR BUBGR B 5 SHU 195 220
SESRAT AL BABCR Bdt (SHU TEA R B A7 18] LA K B
M AR AEAL S5 A R, 7 0. 01 A 7K -
RPN 2 S, Ul B 2R o S
(ORGIEGB AR LTI 2 EP S

S 3k

[1] IWAIK, SUZUKIT, FUJIWAKE H. Simultaneous micro-
determination of capsaicin and its four analogues by using
high-performance liquid chromatography and gas chroma-
tography—mass spectrometry [ J ]. J Chromatography,
1979,299(172) : 303-311.

[2] GRAM D X, HANSEN A J, WILKEN M, et al. Plasma
calcitonin gene-related peptide is increased prior to obesi-
ty, and sensory nerve desensitization by capsaicin im-
proves oral glucose tolerance in obese Zucker rats[ J]. Eur
J Endocrinol, 2005,153(6) : 963-969.

[3] GRUSHKA M, EPSTEIN J B, GORSKY M, et al. Burn-
ing mouth syndrome [ J].
2002, 65(4) : 615-620.

(4] 20, BRIE 4G, ity 35 AN TR 3 2R BURR (Y
FREHRFHELT]. P EERSE, 2010,30(24) :31-35.

[S] E4&%, B8R, T8 SCR A7 AR 23R
SR ]. P E AR AR, 2005,21(9) :96-98.

(6] w243k, JAEMK, T J7 Ak 3 RAR UL i & BRR 19 T
WAL, Mgk, 2007,7(4) :31-33.

http://xuebao.scau.edu.cn

American Family Physician,



56 LS T A N S S 935 &
(7] XUWEMS, 227, ik il B 3R SO R AR i pToE [ T]. [13] GOODWIN D C, HERTWIG K M. Peroxidase-catalyzed

(8]

(9]

(10]

(11]

(12]

TLPGIR I K 22 i B AR B2 iR, 2008,32(3) ; 286-
289.

Z5% , akom, WG IR , 55, AR RIS 40 i T ADF
ZE[J] IR MR, 2009,21(3) :139-141.

2%, RATA, R, AF. BUSUR AR BT BRI LR Y
L], TRE4R e 2e3, 2008 ,42(2) :231-235.
FER L ZROR, AL, S P B AR IR [T]. 46T
HERE, 2002,21(9) :649-651.

SR, IMSIE, A IR, 5F. RP-HPLC 30 5@ B P
WER ZAHWEMEZEHME ST Y
Zeik 2011,31(2) ; 244-246.

XU, BORUND J5T ME PEAS 1Y 20 728 IR JoR 406
FWIFE[D]. Kb PEg K% ,2011.

(L% 35 )

[15]

[16]

(17]

[18]

(19]

(20]

[21]

[22]

P EY . KA AP R R AR RS R I e BE [ D ] Ak - 7Y
LR K27 ,2005.

EMERSON R A, FRASER A C, BEADLE G W. A sum-
mary of linkage studies in maize[ M]. New York; Cornell
University Agricultural Experiment Station Memoir, 1935
1-83.

MERTZ E T, BATES L S, NELSON O E. Mutant gene
that changes protein composition and increases lysine con-
tent of maize endosperm[ J]. Science, 1964 ,145(2) ;279-
280.

McWHIRTER K S. A floury endosperm, high lysine locus
on chromosome 10[ J]. Maize Genet Coop News Letter,
1971,45.184.

YANG W P, ZHENG Y L, ZHENG W T, et al. Molecu-
lar genetic mapping of a high-lysine mutant gene (opaque-
16) and the double recessive effect with opaque-2 in maize
[J]. Mol Breeding, 2005, 15(3) : 257- 269.

EAST E M,HAYES H K. Inheritance in maize[ M ]. New
Haven ; Connecticut Agricultural Experiment Station, 1911 ;
1-142.

VINEYARD M L, BEAR R P. Amylose content[ J].
Maize Genet Coop News Lett,1952,26.5.

SCHNABLE P S, WARE D, FULTON R S, et al. The

B73 maize genome; Complexity, diversity, and dynamics

http://xuebao.scau.edu.cn

[14]

[15]

[16]

[17]

[23]

[24]

[25]

(28]

oxidation of capsaicinoids: Steady-state and transient-state

kinetic studies [ J ]. Arch Biochem Biophys, 2003, 417

(1) 18-26.

WRTE IRIFED, BRR SR, 4E. AR LR POD FI PPO

TS AR SRR [T]. W AR R 240,

2006,37(6) :479-481.

TRER. B I T 5 v 7 e ARk % [0 ] Vs el

Z.,2004,36(6) :638-70.

IRz F T, A0 TE B BABUR S b Y BB 2R ) B

FEERELT]. B iR, 1999,20(6) :30-32.

MKz BRI, 55 BUBUR 52 G AR B R

fREsR[ ) ]. FrdhBlar, 2000,21(6) :19-23.
[BEHE Foer]

[J]. Science, 2009,326(5965) :1112-5.

2P KT KRG T B AL 11 B SSR Al AFLP 5
O [T ] POAE AR AR B R 2 2 4 B R B R,
2004,32(12) .28-37.

WANG G, SUN X, WANG G. Opaque7 encodes an acyl-
activating enzyme-like protein that affects storage protein
synthesis in maize endosperm [ J]. Genetics, 2011, 189
(4).1281-1295.

KT, M4, il =, % 23 A5 AL K i DH104 )
R PLNE 7 BT S BT B RE AL [T ], AR Aol Ry
24%,2011,32(3) :18-21.

GARDINER J, SCHROEDER S, Mary L. Anchoring 9,
371 maize expressed sequence tagged unigenes to the bac-
terial artificial chromosome contig map by two-dimensional
overgo hybridization [ J]. Plant Physiol, 2004,134 (4) .
1317-1326.

SODERLUND C, DESCOUR A, KUDRNA D. Sequen-
cing, mapping, and analysis of 27,455 maize full-length
¢DNAs[ J]. PLOS Genetics,2009,5(11) ;1-13.

JONES M W, BOYD E C, REDINBAUGH M G. Respon-
ses of maize ( Zea mays L. ) near isogenic lines carrying
Wsml, Wsm2, and Wsm3 to three viruses in the potyviri-

dae[ J]. Theor Appl Genet,2011,123(5) :29-40.
(RERE Frer]



