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Abstract

The effect of ethanol concentration for extraction of cinnamon on chemical and physical properties
of the extracts was investigated. The cinnamon was extracted at 80°C for 5 hours. High contents
of cinnamic acid, aldehyde, eugenol and antioxidant activity were found in the extracts of 60~90%
ethanol. Free sugar, tannin, degree of browning and total solids were measured relatively high in
70% ethanol extract while total amino acids and minerals were increased as the ethanol concentration
decreased. The overall data suggested 70% ethanol as the most effective solvent for cinnamon extrac-

tion.
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Table 1. Solid yield and proximate composition of cinnamon extracts as affected by ethanol concentration for

extraction
Ethanol Solid" Chemical composition(%) to raw cinnamon
concentration yield Reducing Crude Crude Ash
(%) (%) sugar protein fat
0 6.42 1.44 0.75 0.70 0.57
10 6.20 1.24 0.70 0.92 0.59
20 6.92 1.52 0.65 1.36 0.55
30 7.54 1.38 0.65 1.84 0.54
40 7.72 1.36 0.65 2.04 048
50 9.20 142 0.60 2.30 043
60 11.22 1.60 0.55 2.52 042
70 11.60 1.26 0.50 2.80 0.27
80 9.98 1.04 0.40 257 0.12
90 7.70 0.92 0.20 2.52 0.08
100 6.32 0.76 0.09 244 0.03
Raw cinnamon 240 470 4.08 2.66

USolid yield(%) was expressed as 100X gr of soluble solid in extracts/gr of raw cinnamon (dry weight) used in extract

preparation
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Fig. 1. Contents of cinnamic acid, cinnamic aldehyde
and eugenol in cinnamon extracts prepared with various
ethanol concentration
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Fig. 2. The antioxidant activity and degree of browning
of cinnamon extracts prepared with various ethanol co-
ncentration
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Table 3. Amino acid composition of cinnamon and cinnamon extract as affected by ethanol concentration for
extraction

Raw Ethanol concentration(%)
Amino acids?

cinnamon 0 10 30 50 70 90
Aspartic acid 40.62 0.76 0.74 0.68 0.36 047 047
Threonine 16.84 1.48 1.42 1.30 1.37 0.87 0.43
Serine 16.07 0.70 0.69 0.69 0.80 1.00 -
Glutamic acid 36.59 3.04 2.95 292 292 1.05 145
Proline 18.96 t t 0.47 t t -
Glycine 2291 1.23 141 1.52 1.36 1.03 0.68
Alanine 19.72 0.92 0.73 042 0.71 0.54 0.07
Valine 23.823 044 0.28 0.18 - 0.54/ -
Isoleucine 14.06 0.39 0.38 0.38 0.34 047 0.13
Leugine 24.64 0.58 0.56 0.50 0.50 0.23 0.32
Tyrosine 7.08 0.24 0.25 0.26 0.42 0.41 t
Phenylalanine 17.28 0.72 0.61 0.19 0.39 0.96 t
Histidine 14.95 0.76 0.77 0.79 0.65 0.32 0.31
Lysine 22.68 0.32 0.36 0.44 0.28 - 0.09
Total 296.22 11.58 11.15 10.74 10.10 8.27 3.95

DThe amount of individual amino acid was expressed as pg extracted from 100 g of dried cinnamon
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Table 4. Mineral contents of cinnamon and cinnamon extracts as affected by ethanol concentration for extrac-

tion

Ethanol Total Minerals (mg/100 g)
concentration(%) (%) Cu Zn Fe Mn Mg Ca Na K
0 0.60 0.16 0.49 6.43 3.35 13.20 31.87 99.61 415.63
10 0.59 0.06 0.64 7.16 3.01 14.76 34.12 81.82 453.04
20 0.54 0.17 0.60 8.38 3.86 15.84 28.57 53.82 430.25
30 0.55 0.18 0.80 10.36 5.23 17.64 29.71 55.83 429.63
40 0.54 0.14 0.92 8.82 3.97 15.62 2750 57.20 426.91
50 0.55 0.11 1.01 6.89 219 12.66 22.36 76.84 42423
60 0.50 0.08 0.31 448 222 13.20 20.80 49.28 406.83
70 0.28 0.05 0.34 3.12 1.00 7.98 12.36 46.26 204.05
80 0.23 0.03 0.28 2,64 0.83 5.72 9.65 40.62 170.28
90 0.10 0.01 0.26 1.04 0.53 2.84 4.26 1641 78.62
100 0.06 0.10 0.24 2.28 0.61 2.04 4.25 25.20 30.04
Raw cinnamon 271 0.55 2.49 24.76 41.87 173.07 1147.95 160.02 1163.76

The amount 6f individual mineral was expressed as 100X mg of mineral in extracts/gr of raw cinnamon {(dry weight)

used in extracts preparation

Table 5. Effects of ethanol concentration on physicochemical properties of cinnamon extracts

Ethanol concentration(%)

0 10 20 30 40 50 60 70 80 90 100

pH 5.6 55 54 4.9 4.8 4.7 4.4 4.3 4.2 4.2 4.2
Absorbance

285 nm 0.1 0.2 0.2 0.3 0.3 04 0.5 0.5 0.5 0.5 04

420 nm 04 04 0.5 0.7 0.8 1.2 1.2 1.9 13 09 0.6

520 nm 0.2 0.2 0.2 0.3 0.4 04 0.7 0.8 0.8 0.1 0.3
Color Value

L 239 22,0 19.7 16.9 15.7 14.9 13.0 16.6 17.2 19.6 23.5

a 4.2 45 75 9.7 10.4 12.5 12.3 9.0 8,7 5.2 34

b 15.0 15.8 15.1 14.6 14.0 13.7 13.9 14.9 15.0 15.4 159
Turbidity(%T)

660 nm 84.0 82.0 79.6 785 77.2 75.8 74.0 724 72.8 73.0 734
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