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Fig. 1 The Molecular structures of capsaicin and dihydrocapsaicin
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2.1 FERL &

(1) NMR ¥ 2 0. 03%TMS AL CDCl, 253 B H A .

(2)  FrAERES, : AR THE BN CAP (Capsaicin), 7 84 98 %, bt — B DCAP
(Dihydrosaicin), & 4 90 %, 14 H Sigma Chemical Co, KA BRI M CAP, 1 CAP &
N ~65%. DCAP &84 ~35%. I H Fluka Chemic AG Co. #H{ CAP 5. 20mg. DCAP
5.50mg, MCAP 5. 10mg 7> %9 T 0. 6mL ] CDCl; ™, 73 #|#£ & CAPs, DCAPs,
M CAPy. Fffii MCAPs) ~ MCAPs A CAP AR #EFE 5 DCAP FRAERE & TR G i, HE L
i CAP/DCAP (mg/mg) 73 % 4 3.46/0.99, 3.08/1.32,2.31/1. 32, 3.03/2.45, 1. 54/
2.64,1.15/2.97, 0.92/3. 16, # X} & & (4l CAP *4li DCAP) 435~ 3.81 %1, 2.54 1,
1.91 %1, 1.35°%1, 1°%.71, 1%2.58, 1%3.43.

(3) [T RE i IR SRS A A 2 Ak, 2 AT R R L T2 B SR B BOR Y Mk
PRS2 ) B ) R SR4E 5 ML, ¥ 550N 63.5 ~ 64 C. FREE 3 K SR BB 5. 15mg
KRR BHIL 5. 30mg, 73 7iE T 0.6m L (1] CDCl3 H, F3EIFE A M CA i MCA P

2.2 SERALEE

FH Varian A 4719 Unity ' -500 #HT NM R 5256, SR SW iﬂ”ﬁé%\Smm B
B, SRR RE Ny 21 CZESHIUKT Th% tpwr SR FH 58dB I, X ZZSRE IS H 90° Bk
FiE ~ 8. 4vs, C 90 kI BEE ~ 6. Stts. kRS 18t TRAE IR IR R AR AR H b4k B G
WAAR, FH s i 10l 20 S0 A B Ty g s [a] ~ 1. 6s.
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3.1 'H NMRBFF
(1) . —#E'H NMR . SKREINE] 1. 4s, 3178 268 Ss, % 9% 4200Hz, 201 32 %, FT 4%
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e 15 K 32k . ST Tk T2 58dB, K PEE FE 607, BT A% Hby ASHIATA] B BRI LAAE IR 435k
FERTHERR L. B 2 @),y (b), ()5 BN FES: CAPs. DCAPs, MCAP¢f#]'H NMR .
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B2 B —4E'H NM R () B CAP,
(h) KRR MCAP(CAP, DCAP ~ 1. 68: 1);
(o) —Z M DCAP.
Fig.2 1D'H-NM R spectra of capsaicins (a) capsaicin CAPg;
(b) natural capsaicin MCAP.(CAP; DCAP ~ 1. 68: 1);
(¢) dihydrocapsaicin DCAPg.
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Fig. 3 'H-'HCOSY spectra of capsaicin and dihydcapsaicin (a) capsaicin CAPg; (b) dihydrocapsaicin DCAPg.

@) 'H-'H COSY i FREMF[A] 0. 244s MR AEIR Is t ZEFN 1 4EETE N
4200Hz. 1 48 AL 12, 10 48 A 1024, B4 1 TS RN 8 UK. T AT L 2048
2048 t1 HEAN t2 4EXI N Sine Bell B b 4L, TA] K753 53024 0. 030s A1 0. 1225 & 3(a), (b)
53R i CAPs, DCAPsff) — 4" H-"H COSY .

Gt 2 518 3, )8 CAPs A1 DCAPs  "H NMR 12k, 73 SIS 1 A1 & B
B4 FIHONH, BT A AR, BT 36 1. 1 2 ) FEHH SIS MU, 25 55 1 P A
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0. Ippm, FTHH 24 AR SR MU0 I — 45" HL 3% o X 50 H SR L Wk i 326 00 b 1) ©-C* Aoz (3R
T LA BRI BK, BIA 4ppm. CAP RIDCAP 43 T C A2 i T 354k 2250 0. 73ppm.,
C LR 12822 5 0. 66 ppm, "EAT15Z C7-C™ B 57 1) S0 S LA I 2. 1.
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Tab.1 'H, "*C chemical shifts of capsaicin and dihydrocapsaicin(ppm)
JE L BRI A B,
IH ISC lH 13C
C'H, 0.95 22. 60 0. 85 22. 60
C’H 2.23 30. 92 1.50 27.90
C3H ~5.31 138. 01
C*H, 1. 14 38. 89
C*H ~5.35 126. 41
C*H, 1.26 27.21
C°H, 1.97 32.19 1.31 29.58
C°H, 1.38 29.22 1.32 29.32
C'H, 1. 65 25.24 1. 65 25.77
C8H, 2.20 36. 65 2.20 36. 83
c% 172. 85 172. 95
NH 5.68 5.67
C°H 4.35 43. 47 4.36 43. 47
ci 130. 24 130. 28
C'?H 6.76 120. 70 6.77 120. 71
C"H 6. 86 114.31 6.87 114. 31
ct 145. 05 145. 04
(] 146. 65 146. 64
C'*H 6.81 110. 60 6.81 110. 61
C"H;0 3.88 55.86 3.88 55.86

3.2 BC NMR4

(1) —#E°C NMR . REERHA] 1s, $hIRIEIR dl= 6s, d2= 1s, 1 % 25kHz, HH R
M 1024 Yk, S8 Bk ThE 58dB, kil % FE 65 . 2B T2 42dB, BB TR AER d2 Bk )
AN Waltz-16 [ T45%5 #5225, FT 48 4 5 8 64k, SKH] Lorentz 28 71 55 %7 bR B 36 3 28 1)
R, & FEH T LB=2. 0Hz. I 4 (a), (b7 HIAFER CAPs. DCAPs 11'°C NMR .

CAP £C irf1 172. 85, 55.86, 43.47, 36.65, 22.60ppm [ i i xt i ¢, ¢,
c'% % C', 146.65 145.05, 130.24, 120.70, 114.31, 110. 60ppm [ 755 L X R
b AN C R, 138,01 A1 126. 4lppm (#9799 2% i 28 xF B4 48 € JRL 77 = C* 25 ~
45ppm Y P RIS 250 2855 B L (% /A ek C .
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DCAPC i 172,95, 55.86, 43.47, 36.83, 22.60ppm {71 &k 2kxf B €2, ¢,
C'% C% C', 146.64, 145.04, 130.28, 120.71, 114.31, 110. 61ppm FI /N 5& k2R xR 4
A C IR, 38.89, 27.90 F127. 21ppm 1 = 4 L6 B €2, ¢* A Q2 LB i R
TR THE A DEPT 5658 ) .
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Fig. 4 1D'H-NMR spectra of capsaicin and dihydrocapsaicin
(a) capsaicin CAPg; (b) dihydrocapsaicin DCAPg.

(2> BC DEPT i, kst FEF[ /2, (H) -t (H), /2 (C)-t-0, (H), 7 (C)-t-Acq(C)] , 0
BUPUAN B 7/ 4y e/ 2,70/2, 3/ 4. SR RERF ] 0. 5s, BB FR AR 2s, %% 25k Hz B H 20 1024
UK PRI % 58dB, AR T 42dB, SREEHA AN Waltz-16 13558 7 K48, FT A8 55
£ 64k, K] Lorentz 267 Wi T bR oS50l 2600 R, FE 96K+ LB=2. OHz. DEPT 1%
(I ) E B CAPs'*C NMR i 146.65, 145.05, 130. 24ppm [FIi 28 6 53 F ¢!,
C", P CHLI R T AR 5E )y 30.92ppm ({3 28 46F B2 G2 DCAPs [5°C NM R i
146.64, 145. 04, 130. 28ppm [ £ xf B2 ', €', € LW 5 el 1 1 3 5552 ),
27.90ppm [ B4k W7 €.

(3)  PCAbEEA B R R-C=C-1PC e hig g Y

0= 123.34 204, + 24, + 2, (1
i i J
H CAP 1) G 1 CH Ak 2247 F5, 155
XCH=139. 1. dXCH=127.4

FIHBC NMR BB 838,01 F1126.41 [t 5t ¢ f1 ¢,
IV B2 P C S AR i 25 A O
0= 128.5+ D 4; )
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THE CAP FI DCAP [#1 CM' ~ C'ftk 2207 75, 15 3
Xc'H=131.4, JCc®)=122.4, &cB)=116.7,
S(C'"M=137.3, &c")=147.2, &C'®H=115.5.
BRI T AR L CAP (9 °C 3 8146. 65, 145.05, 130.24, 120.70, 114.31, 110.60 [FI/5%%
B, DL DCAP [19°C i b al46.64. 145.04, 130.28. 120.71. 114. 31, 110.61 I5%
B S ) VAL Rl LA OLET LA OLe A O
HITE Ehee P C S MR i 25 At O
8: AnJFNoa,,oJF Nlan1+N2an2+ Nyyn‘f’NS (3 (3)
0= 2.3+ 2.2+ S+K )

T DCAP 1 C* ~C7 B2 hr g, 153
dCH=39.4, ACH=27.0, AC)=30.2, AC®)=29.7, &CH=21.3.
5L CAP 19 €, 8 C7 b Fs, 153
NCH=29. > AC*)=27.4> &C")=24.3.
gie B, v LA E
DCAPH  XC*=38.89, &C*)=27.21, AC*)=129.58, AC*)=29.32, XC"H)=25.77.
CAP#  XC)=32.19, &C*)=129.22, AC')=25.24.
CAP 43 THI DCAP 2 T B BRIE T 19 C AL R 310+ 26 1.

3.3 B BRI A X R

] 2 S B K AR 45 B CAP 4> T 5 DCAP 47 F 5 C'Hs R T4k 22 0 oAt 2
0. Ippm, 7€ —4E"H NM R 3 b Hilh 2R 4k T8 400 (G373 [X, TMS WEER A8, 73 1585 T, T HL
WA PR, PR AR, RAE CAP 5 DCAP FRIAF CERA X5 S RRAE U6, AT Hh IR A 1504
FRIAR 4358 55 ELAR W0 5 AR SARURR P RABUIR 5 — S0 RO ) AR 25 . 3% 2 44 X ROy
W FERE Fy MCAPs1 ~ M CAPs7F1 MCAPr.MCA Pt . MCAPx T CAP 5 DCAP AH &5
IR R A E N AR AE RS BT 4l CAP 540 DCAP 1) & L, HAr il
J—it:

M E CAP=DCAP  HHE{H=CAP/DCAP *1.00

M 8 CAP<DCAP HIXE{H=1.00 DCAP/CAP
D€ (A R F R ik, BLI D A 8073 7 b R 22, A W22 AC/C g SUN:

scrc— a2 et — et o/ |

D) Ty M — 1 WD X e ) (5)

i:NlH
Her, i=1~ N X RE& = CAP=DCAP FEf, i= Ni+1 ~ N XN & CAP<DCAP
BIRE . 7 AN FRAEIR FE S MCA Ps) ~ MCAPs7~F YA 22 N 4. 3%, 268 X Fh 733 (]

ATV A .
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Tab.2 The relative contents of capsaicin to dihy drocapsaicin
BRI WM € 18 AT s 22 (%6

CAP:DCAP CAP ‘DCAP
MCA Pg, 3.81°%1.00 3.61°1.00 —5.2
MCA Ps, 2.54%1.00 2.61:1.00 +2.7
MCAPg;3 1.911.00 1.89+1. 00 —1.0
MCAPg, 1.35%1. 00 1.30%1. 00 —3.7
MCAPgs 1.00%1.71 1.00°%1. 61 —5.8
MCA Ps¢ 1.00:2. 58 1.00:2.72 +5.4
MCA P 1.00:3.43 1.00:3.22 —6.1
MCAP, ~1.861.00 1. 68 1. 00 ~—9.7
MCAP gy 2.93:1.00
MCAP 4 1.80%1. 00
Z % X Wk
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NMR STUDIES ON NATURAL CAPSAICINS
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Capsaicin, dihydrocapsaicin and their mixtures were studied by 1D

Abstract

'H NMR spectra 'H-'H COSY

spectra 1D C NMR spectra and DEPT spectra. The 'H and C chemical shifts were obained. A

method based on NMR spectra was employed to determine the relative content of capsaicin to dihy drocapsaicin

in natural capsaicins.
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