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Abstract

The relationship between antioxidant activities and physicochemical properties of several fractions obtained
from freeze-dried (FD) coffee were investigated. The nine kinds of fraction were consecutively extracted from
FD coffee with solvents in increasing order of polarity, and the higher polarity of the solvent the higher ex-
traction yield of the fraction. The antioxidant activities of the fractions were determined by Rancimat and oven

test on edible oils.

The antioxidant activities of the fractions increased in the order of acetone>ethanol>

methanol>50% methanol/water>water fraction, and the antioxidant activities of them were higher on lard than
on soybean oil. The antioxidant activity of each fraction was strongly related to the contents of total phenol, to-
tal nitrogen content and acidity, whereas color intensity, reducing power, carboxylic acid content showed little
contribution to the activity. All fractions had three peaks maxima at 208, 275 and 324 nm on UV-visible spec-
tra, but the only one at 324 nm was linealy proportional to the antioxidant activities of the fractions.
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Table 1. Yield of each fraction extracted from freeze-
dried coffee by various solvents

Fraction No. Fractions Yield (%)
1 n-Hexane fraction 0.0
2 Benzene fraction 0.03
3 Ethyle acetate fraction 0.42
4 Ethanol fraction 6.86
5 Acetone fraction 3.47
6 Methanol fraction 24.22
7 50% Methanol/water fraction 45.67
8 Water fraction 11.09
9 Residue 8.23

0.6

Concentration of eachfraction (%, w/w)

o 5 10 15 20 25 30
Induction period (hr.)

Fig. 1. Antioxidant effect of each fraction extracted
from freeze-dried coffee on lard (from the Rancimat
test at 120°C) O--- O, Freeze-dried coffee; (1—[], n-
Hexanc fraction; H—M, Control; W—W¥_  Ethyl acetate
fraction; A—/\, Ethanol fraction; @—@, Acetone frac-
tion; X—X, Methanol fraction, V—<, 50% Methanol/
water fraction; A— A, Water fraction; +—, Residue
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Fig. 2. Antioxidant effect of each fraction (0.5%, w/w)
extracted from freeze-dried coffee on lard (from the
oven test at 60°C) M—M, Conirol, ¥—W, Ethyl acetate
fraction, A—A\, Ethanol fraction; @—@®, Acectone frac-
tion; X—X, Methanol fraction
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Fig. 3. Antioxidant effect of each fraction (0.5%, w/w)
extrcted from freeze-dried coffee on soybean oil (from
the oven test at 60°C) B—M, Control;, ¥—W, Ethyl ace-
tate fraction; A—/\, Ethanol fraction, @—@, Acetone
fraction; X—X, Methanol fraction
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Fig. 4. Relationship between brown color intensity and
antioxidant activity of each fraction extracted from
freeze-dried coffee Refer to the fraction number of Table 1
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tioxidant acitivity of each fraction extracted from
freeze-dried coffee Refer to the fraction numbers of
Table 1
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Fig. 6. Relationship between phenolic coompound con-
tent and antioxidant activity of each fraction extracted
freeze-dried coffee Refer of the fraction numbers of
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fee Refer to the fraction numbers of Table 1
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Fraction Carboxylic acid (%, w/w)
No. Citic  Malic  Acetic Formic  Pyruvic
1 nd" nd nd 0.11 nd
2 nd nd 116 0.19 2.29
3 nd nd 172 021 3.42
4 nd nd 208 016 331
5 nd nd 077 014 337
6 1.40 nd 596 049 034
7 1.03 049 585 nd? nd

"Not detected.
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Fig. 8. Relationshuip between total nitrogen content
and antioxidant activity of each fraction extracted
from freeze dried coffee Refer to the fraction numbers of
Table 1
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Fig. 9. Relationship between caffeine content and an-
tioxidant activity of each fraction extracted from
freeze-dried coffee Refer to the fraction numbers of
Table 1
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Table 3. Comparison between antioxidant effect and
absorbance in each fraction extracted from freeze-dri-
ed coffee

Fraction Absorbance (nm)” Antioxidant”
No. 208 275 324  effect (RAE)
1 1.21 0.47 0.02 1.05
2 1.79 0.90 0.09 1.28
3 2.05 1.09 0.26 3.18
4 1.93 0.85 0.38 3.65
5 1.87 0.76 (.49 4.21
6 1.16 0.41 (.34 1.80
7 0.81 0.27 0.25 1.33
8 0.75 0.20 0.15 1.29

"The samples were dissolved in 50% ethanol solution (50
ypm) for scanning.

) Antioxidant effect was measured for lard mixed with each
fraction (0.4% w/w) by the Rancimat test at 120°C.
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