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trans-Cinnamaldehyde, a wmajor component of Cinnamomum cassia, was quantitatively analyzed
using the "H-NMR spectrometry. Applicability of this method was confirmed through observing the
variation of chemical shift in the '"H-NMR spectrum of z-cinnamaldehyde and the integration value
according to various sample concentrations or running temperatures. When the 'H-NMR spectrom-
etry was run for z-cinnamaldehyde (7.1429 mg/m/) at 19, 25, 30, 40 and 50°C, the chemical shifts
of the doublet methine signal due to an aldehyde group were observed at 9.7202, 9.7184, 9.7169,
9.7142 and 9.7124 ppm, respectively, to imply that the running temperature had no significant vari-
ation in the chemical shift of the signal. The integration values of the signal were 1.37 (19°C), 1.37
(25°C), 1.37 (30°C), 1.37 (40°C) and 1.37 (50°C), respectively, to also indicate running temperature
gave no effect on the integration value. When the sample solutions with various concentrations
such as 0.4464, 0.8929, 1.7857, 3.5714, 7.1429 and 14.286 mg/m/ were respectively measured for the
"H-NMR at 25°C, the chemical shifts of the aldehyde group were observed at 9.7206, 9.7201,
9.7196, 9.7192, 9.7185 and 9.7174 ppm. Even though the signal was slightly shifted to the high field
in proportion to the increase of sample concentration, the alteration was not significant enough to
applicate this method. The calibration curve for integration values of the doublet methine signal
due to the aldehyde group vs the sample concentration was linear and showed very high regression
rate (r*=1.0000). Meantime, the '"H-NMR spectra (7.1429 mg/m/ CDCI,, 25°C) of r-cinnamaldehyde
and 7-2-methoxycinnamaldehyde, another constituent of Cinnamomum cassia, showed the chemical
shifts of the aldehyde group as 5, 9.7174 (9.7078, 9.7270) for the former compound and &y 9.6936
(9.6839, 9.7032) for the latter one. The difference of the chemical shift between two compounds was
big enoungh to be distinguished using the NMR spectrometer with 0.45 Hz of resolation. The con-
tents of cinnamaldehyde in Cinnamomum cassia, which were respectively extracted with n-hexane,
CHCl,, and EtOAc, were determiend as 94.2 mg/g (0.94%), 137.6 mg/g (1.38%) and 1490.1 mg/g(1.40
%) t-cinnamaldehyde in each extract, respectively, by using the above method.
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Fig. 1. Chemical structure of zcinnamaldehyde and £-2-methoxy-
cinnamaldehyde.
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Table 1. Chemical shifts and integration values of the signal due to aldehyde group in the 'H-NMR spectrum of -cinnamaldehyde according
to running temperature (400 MHz, CDCl,, 5.0 mg/0.7 m/)

Temp. (°C) rep. 1 rep. 2 rep. 3 rep. 4 meanzt SE*#*

5 9.7201 9.7202 9.7201 9.7202 9.7202£0.0102

19 (9.7297,9.7105) (9.7298 9.7106) (9.7296,9.7106) (97298 9.7106) (9.7297,9.7106)
Lv.** 1.37 137 1.37 1.37 1.37£0.0

5 9.7183 9.7184 9.7183 9.7184 9.7184£0.0103

25 (9.7279, 9.7087) (9.7280, 9.7088) (9.7280, 9.7087) (9.7280, 9.7088) (9.7280, 9.7088)
Lv. 1.37 1.37 1.37 1.37 1.37£0.0

5 9.7170 9.7171 9.7169 9.7169 9.7169+0.0100

30 (9.7261, 9.7078) (9.7262,9.7079) (9.7261, 9.7076) (9.7266, 9.7072) (9.7263, 9.7076)
1w 1.37 1.37 1.37 1.37 1.37+0.0

5 9.7142 9.7142 9.7142 9.7143 9.7142£0.0096

40 (9.7233,9.7050) (9.7233, 9.7050) (9.7231,9.7052) (9.7231,9.7054) (9.7232,9.7051)
Lv. 1.37 1.37 1.37 1.37 13700

5 9.7124 9.7124 9.7124 9.7125 9.7124£0.0097

50 (9.7215, 9.7032) (9.7215, 9.7032) (9.7213, 9.7035) (9.7216, 9.7033) (9.7215,9.7033)
Lv. 137 1.37 1.37 1.37 1.37+0.0

*§ indicates the chemical shift (ppm) of the doublet methine signal and its split values (the values in the parenthesis) at the low and high field.
**1v. indicates the integration vatue of the doublet methine signal.
***+The value indicates the mean and standard error of four replications.
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Table 2. Chemical shifts of the signal due to

concentrations. (400 MHz, CDCL,, 25°C)

aldehyde group in the 'H-NMR spectrum

of t-cinnamaldehyde according to sample

Conc. (mg/m/) rep. 1 rep. 2 rep. 3 rep. 4 meant SE**
0.4464 9.7210* 9.7203 9.7201 9.7210 9.7206£0.0103
’ (9.7306, 9.7114) (9.7300, 9.7105) (9.7297, 9.7105) (9.7306, 9.7114) (9.7302,9.7110)
0.8929 9.7210 9.7203 9.7192 9.7201 9.7201£0.0103
) (9.7306, 9.7114) (9.7300, 9.7105) (9.7288, 9.7096) (9.7297,9.7105) (9.7298, 9.7105)
17857 9.7201 9.7192 9.7201 9.7192 9.7196£0.0103
) (9.7297,9.7105) (9.7288, 9.7096) (9.7297,9.7105) (9.7288, 9.7096) (9.7292,9.7101)
35714 9.7201 9.7182 9.7183 9.7192 9.7192+0.0103
’ (9.7297, 9.7105) (9.7288, 9.7096) (9.7279, 9.7087) (9.7288, 9.7096) (9.7288, 9.7096)
71429 9.7192 9.7183 9.7183 9.7183 9.71851£0.0103
' (9.7288, 9.7096) (9.7279,9.7087) (9.7279, 9.7087) (9.7279, 9.7087) (9.7281, 9.7089)
14286 9.7174 9.7174 9.7174 9.7174 9.7174+0.0103

(9.7270,9.7078)

(9.7270, 9.7078)

(9.7270, 9.7078)

(9.7270,9.7078)

(9.7270, 9.7078)

*Each data indicate the chemical shift of the doublet methine signal and its split values (the values in the parenthesis) at the low and high fields.

**The value indicates the mean and standard error of four replications.
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Fig. 2. Regression curve of fcinnamaldehyde concentration vs
integration values of the aldehyde signal in the '"H-NMR spectra
(400 MHz, CDCL), which were measured at 25°C with four
replications. A-D indicates the result of each measurement and E the
mean value.
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Fig. 3. 'H-NMR spectra of tcinnamaldehyde, #-2-methoxy-
cinnamaldehyde, CHCL, extracts of Cinnamomum cassia and their
mixtures (400 MHz, CDCL, 7.1429 mg/ml, 25°C).
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A AA, Cinnanmomum cassia)®] F-27°38-9), trans-cinna-
maldehydeZ: 'H-NMR #33< o]8-3le] FaAdsiaint. szt
71 IHEE ol 8T AR &8rFeAS i) Hst
o, tcinnamaldehyde®] 'H-NMR 2AHEHo|M Alge] FL
222 WalAIZd) w2}l chemical shift®] W3k} A3k
Hels #Es). Cinnamaldehyde(7.1429 mgm)E 19, 25,
30, 40 2 50°C 3llA 'H-NMR Z7% A7}, aldehyde methine
signal(doublet)®] chemical shift7} 9.7202, 9.7184, 9.7169,
9.7142 2 97124 ppmellX BAZHA ol FAHLET signal
| chemical shifte] W3lel] F23 ®Wg7t HA Fethe AE
olv| &t} E3, aldehyde signale] HEzlol 137(19°C), 137
25°C), 1.37(30°C), 1.37(40°C) 2 137(50°C)EMN, &AL =7}
signal®] A7l Ae G VXA e ZoE Jepddth
FAs 25 25°ColA 04464, 0.8929, 1.7857, 3.5714, 7.1429
2 14286 mg/m/e] FE AlFo] g 'HNMR &% A3,
aldehyde”] ] chemical shiftsi= ZHz} 9.7206, 9.7201, 9.7196,
9.7192, 9.7185 ¥ 9.7174 ppmoiA VERHTE. ol ZF Al5e] F
=7t Z7Vetol] mEbA aldehyde®] signalo] ARG Z o7t of
Foh= 2= YERIT). Aldehyde”]2] doublet methine signal®]
A&z 2+ A5 Fxd wWE calibration curves AHOFE
vEbgen, we & HALE=10000 =k ~
Cinnamaldehyde} aldehyde”1E = B2 2M, C cassia®] &
TE AR £2-methoxycinnamaldehyde(7.1429 mg/m/ CDCL,
25°Cyel tisiAl, 'H-NMR AHE"S ZX3 F3} £
cinnamaldehydel= 8, 9.7174(9.7078, 9.7270)4 #=HUct. r2-
Methoxycinnamaldehyde= &, 9.6936(9.6839, 9.7032)°)4 #=
HAck webA, F 819HE29] chemical shift®] X}o]& resolution
ol 045H2] NMR 23 ER Aol FH3) 78S 4= e
AR Yeidth 99 WHE o83l FE4ue] e C
cassia W9 t-cinnamaldehyde®] $H-2 B3t A3, n-hexane,

CHCL, ¥ EtOAcE FZ3Ag woll, ZH2 94.2mg/e(0.94%),
137.6 mg/g(1.38%), 140.1 mg/g(1.40%)°.% ZAA = Act.

Key words: 'H-NMR, quantitative analysis, Cinmamomum
cassia, t-cinnamaldehyde, #-2-methoxycinnamaldehyde
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