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Abstract

The interest in and development of healthy foods and nutraceuticals have increased because of the trend for a
health-oriented society. Cinnamon is used as a food ingredient as well as a herbal medicine because of its functional
properties. In this study, flavoring compounds and antioxidative activities of cinnamon extracts were investigated
with different extraction solvents and extraction methods. The contents of flavoring compounds such as coumarin,
cinnamic acid, cinnamaldehyde, and cinnamyl alcohol were investigated. The contents of courmarin, cinnamic acid,
and cinnamylaldehyde in 70% ethanol extract were higher than those in hot water and subcritical water extracts. The
contents of courmarin, cinnamic acid, and cinnamaldehyde in subcritical water extract were higher than those in hot
water extract, whereas the content of cinnamyl alcohol was lower. DPPH scavenging activity increased with increas-
ing concentration of the extracts, and the 70% ethanol extract showed the highest antioxidant activity. The ascorbic
acid content of the 70% ethanol extract was largest in the antioxidative activity measurement by FRAP analysis. The
ascorbic acid contents of the hot water and subcritical water extracts were similar.
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E25% 100-110°C7F A sithal skl 2™ (Corrals et al,
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Z3slE oA 2L 160°C, 52MPao] AW FE&S
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= coumarin, cinnamic acid,
cinnamaldehyde, cinnamyl alcohol 47F4]S HPLC (Agilent
Technologies 1260 infinity, Palo Alto, CA, USA)E &3l
At £48 23S ZORBAX Eclipse XDB-C18
(250 mm x 4 mm, 5 um, Agilent Technologies)S A}-&3})
o o]FALS acetonitrile (A), 0.02% aqueous acetic acid
(B)E AHE-sIATE o542 AlZko] Aol wet (B) €17t
90-50% (0-60 min), 50-90% (60-65 min), 90% (65-70 min)
2 1mL/min® 2 FHFUTH AR 20pLE FHFIAL
o Ay 2xE 20°C, ¥4 HES 280nm (coumarin,
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Table 1. Extraction condition of cinnamon extracts at different
extraction methods

Extraction Method Hot Water Subcritical
Solvent water  70% ethanol ~ Water
Solute (g) 300 300 30
Solvent volume (mL) 3000 3000 300
Extraction time (min) 180 180 40
Extraction temperature (°C) 95 80 110
Stirring speed (rpm) 200 200 -
Extraction pressure (bar) 1.013 1.013 50
Extract sample CE-03 CE-04 CE-05
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Table 2. Flavoring compounds of cinnamon extracts prepared with water (CE-03), 70% ethanol (CE-04), and subcritical water

extraction (CE-05)

mg/g (dried sample)
Sample - — . .
Coumarin Cinnamic acid Cinnamaldehyde Cinnamyl alcohol
CE-03 12.27+0.19 3.72 £0.14 47.78 £0.65 2.50 +£0.06
CE-04 22.03+0.78 4.13 £0.04 52.36 +4.13 2.21 +£0.08
CE-05 14.23 £0.18 3.77 £0.71 52.89 £0.06 1.76 £0.00
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Table 3. Inhibition concentration (IC,)) of cinnamon extracts
prepared with water (CE-03), 70% ethanol (CE-04) and
subcritical water extraction (CE-05)

Scavenging activity (%)
- [eN)
o o

)
=

1 2 3 4 5 6 7 8 9 10
Concentration (mg/mL)
Fig. 1. Effect of extract concentration on DPPH scavenging

activity of cinnamon extracts prepared with water (CE-03) and
70% ethanol (CE-04) and subcritical water extraction (CE-05).
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Fig. 2. Ascobic acid content of cinnamon extracts prepared
with water (CE-03), 70% ethanol (CE-04) and subcritical water
extraction (CE-05).
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