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ABSTRACT

Objectives : Natural products containing bioactive compounds with high antioxidant activity are potentially important
sources that can contribute to the improvement of various diseases. Therefore, the aim of this study was to
investigate phenolic compounds of Cinnamomum cassia (C. cassia) ethanolic extract (CCEE). And then we evaluated
the antioxidant effect.

Methods : We used liquid chromatography with tandem mass spectrometry (LC-MS/MS) to identify the compounds in
CCEE. LC-MS/MS was performed in positive ion mode using Shimadzu, Nexera HPLC system and IDA TOF mass
system. Solvent A was distilled water and solvent B was acetonitrile as mobile phase. The analysis was performed at
a flow rate of 0.5 ml/min, column temperature of 35 C and wavelength of 284 nm. The antioxidant effect of
CCEE was analyzed wusing DPPH (2,2-diphenyl-2-picrylhydrazyl free radical) and ABTS (2,2'-azino-bis
(3-ethylbenzothiazoline-6-sulfonic acid)). In addition, total phenolics and total flavonoids contents were measured to
determine antioxidant effects.

Results : Analysis using LC-MS/MS identified four compounds: Coumarin, Trans-cinnamaldehyde, Trans-cinnamic acid,
and 2-Methoxycinnamaldehyde. Free radicals decreased in a concentration-dependent manner starting from 10 pg/ml
of CCEE, and decreased to a level similar to Ascorbic acid (AA) from a concentration of 60 pg/ml onwards.
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Conclusions :

Coumarin, Trans-cinnamaldehyde, Trans-cinnamic acid,

Based on the findings, CCEE exhibits strong antioxidant activity as evidenced by the presence of
and 2-Methoxycinnamaldehyde. Consequently, this study

suggests that CCEE can serve as an important source of natural antioxidants and can be efficiently used in the

management of oxidative stress diseases.

Key Words : Cinnamomum cassia (C. cassia), LC-MS/MS, Antioxidant.
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1. LC-MS/MS BEAX=zA
LC-MS/MS*= Shimadzu, Nexera HPLC system %
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Fig. 1. The HPLC chromatogram and Chemical structure of the phytochemical compounds in CCEE, The x

axis represents retention time, and mAU on the y axis represents absorbance units at detector. Four

active peaks were identified by HPLC analysis at a wavelength of 284 nm.
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Table. 2. The LC-MS/MS data of the compounds in CCEE.

No Class of active Compound Rt Chemical IM+H]*  MS/MS Molecular
compound (min)  formula structure
1 phenylpropanoid Coumarin? 38.730  GoHsO; 147 103, 91 @1;
2 phenylpropanoid Trans—cinnamic acid®” 42596  CoHsO, 149 131 e = Lw
]
3 phenylpropanoid Trans—cinnamaldehyde?” 45924 GgHgO 133 101515’55 Q/Q
. 2-Methoxyci Idehyde?: 135 i
4 phenylpropanoid et oxyariamaidenyde 48.767  CioH100, 163 107 | ; AN
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oA o]& %ZFe 103, 91 59 m/z S 7HHHh
ol HIEOA coumarin®] 7Fsgt ©H3t F=ZE Fig
22004 & & . Fol& O] ms! spectrumol A
F B4 FE2 m/z 149904 [M+H]" peakE et
Wtk ms? spectrumollA 131 59 m/z g9 ol =7}
AEE ERIsKTE ol HEA
trans—cinnamic acid®] 7Fset TH3} FA=2E Fig. 2b

o)
AN

o]

227

m/z 133914 [M+H]" peakE Yetwltt. 18] MS?
spectrum®f|A] 115, 105, 55 G9] o]2o] MAHS H
Act. ol REOA trans—cinnamaldehyde®] 7153t
A3 FEe Fig. 2col4 FRIg 4 Qlth ol =
=9 ms' spectrumollA Y] WA SIHES m/z 1639
A [M+H]" peakE WEHTE ms® spectrumo]A o]
Z7F2 135, 107 59 m/z & 7T ol BE
oA 2-methoxycinnamaldehyde®] 7155t THH3s A2

+ Fig. 2dojAd & 4



Chststofst diAfgta(z| 232 ABE 2024\ 82)
Herb. Formula Sci. 2024;32(3):223~233.

Coumarin (38.730 min)

Set 10532 N
770378 +H, -CO,
= |
" 0. )
5
et Mass: 147 iz 10
e P p
(a) @ 103.05 M+H]"
E 2t | Coumarin
= 1470428 HL-00
et mz 91
e
100 150 20 20 200 0 40 &0 50 550 600
Mass/Charge, Da
Trans-cinnamic acid (42.596 min)
180001 77,0380 3054
16000 o 0
o 14000 ‘ .
& 120 Sy ST Sy
(b) £ 10000 -
B oo
ET Trans-cinnamic acid mz 131
4000
2000
’J
: 100 % % %0 %0 2 & 5% £ 60
Mass/Charge, Da
+H
©/\
miz 103
Trans-cinnamaldehyde (45.931 min) z
i ]
800 7 0386 2 ‘ H-O
000 1150543 =
o 00 mizlls
5 s fssore Trare cimrreddehyce
(€ & Mass: 133 o
g e
E . I': 0548 1 " MHHT E
- 2000 lv = a
1000 (s N
B 650392 a0 310658 miz3s
Ml 11 1
&0 ) % 100 mn 120 1% 40 L 160 m 180 0 200 mn 2 0 24 20
Mass/Charge. Da
2-Methoxycinnamaldehyde (48.776 min)
3084 {85 0176 [0
o -
o e . o o, T4
o - @/ = o o -
. 0
é‘zki woms e / e
g 0040 5080 5 Mithood ldetd ) :
- - mz 135 mz 107
CEAE
H
g 10ed — Mass: 163
= N 135.0806 [MAE]
50e3 ‘ 65,039 ™ 55:‘(.‘.:5;3 l
::e;. L [ I | N I ! i L
1] M 80 %0 100 1 120 130 140 150 w0 170 180 1% 200 il 20 20 0 20

Mass/Charge. Da

Fig. 2. The mass spectrum of four bioactive compounds. The product ion spectrum and proposed fragmentation
of Coumarin (a), Trans—cinnamic acid (b), Trans—cinnamaldehyde (c), and 2-Methoxycinnamaldehyde

(d) in positive ion mode.

228



SiAE 9] 59 1 AT ofekE FEEC] FREAR 24 % e 2% 97t
Heo er al, Antioxidant Potential of Cinnamomum cassia Ethanolic Extract: Identification Of Compounds
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(Fig.
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Fig. 3. Effect on antioxidants of CCEE according to remaining ABTS cation radicals and DPPH radicals (%)
The antioxidant efficacy of CCEE via the DPPH (a) and ABTS (b) assay was measured. Data are
expressed as mean + standard error of the mean (SEM). Statistical evaluation was carried out by
Ordinary one-way (ANOVA followed by Tukey’s test). Statistical significance is expressed as *P<0.05,

**P<0.01, ***P<0.001.

CCEE®] & ¥l B & SetHol= 2 Table 3
of Uebiglet. CCEES] & ¥l 32 99.34 + 7.11

Table. 3. Contents of total phenol and flavonoid in CCEE

mgGAE/go|9lor, & ZEatHol= gk
1.71 mgQE/ge] it

18.86

Sample Total phenol contents Total ﬂavonoifi contents
P (mgGAE'/g) (mgQE /g)
CCEE 99.34 £ 7.11 18.86 = 1.71

The value is given as mean = SD.

*GAE: gallic acid equivalents, QE: quercetin equivalent
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