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Abstract

Free phenolic acid, soluble phenolic acid ester and insoluble bound phenolic acid were extracted from
defatted perilla flour. Their antioxidative effects were compared with those of BHA, AP and TBHQ for
soybean oils by measuring acid and peroxide values at 60°C for 25 days. The patterns of these extracts were
compared by using gas chromatography. Free phenolic acid and soluble phenolic acid ester extracts showed a
higher antioxidative effects than BHA and AP. Among phenolic extracts, free phenolic acid showed the most
effective antioxidant activity in soybean oil. Six types of free phenolic acid, 3 types of soluble phenolic acid
ester, and 2 types of insoluble phenolic acid were found in the extract.
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Table 1. Operating condition for the phenolic acid de-
termination by capillary gas chromatography

Hewlett packard

Instrument Model 5710A/30A GC
Detector Flame lonization Detector
Column Chromosorb W(HP) 10% SE30

galss column 1.5 m X4 mm
Injection temperature 260°C
Detector temperature 270°C

Column temperature Initial temp. 130°C, Final temp.
230°C Temp. program 10°C/min
N,, (30 mi/min)

5 mm/min

Carrier gas, flow rate
Chart speed
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Table 3. The content of phenolic acids in the extract from defatted perilla seed flour
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RAE (%)=1G/IC X 100

IC=Induction period of control

IG=Induction period of sample incubated with
antioxidant
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Table 2. Proximate compositions of whole perilla and

defatted perilla flour (%)
Whole perilla Defatted perilla
Moisture 7.3 4.6
Total ash 3.6 6.3
Crude protein 28.5 47.1
Crude fat 45.3 0.5
Carbohydrate Saccharide 10 255
Fiber 53 16

(mg/100 g defatted flour)

Phenolic acids Free phenolic Soluble Insoluble Total Phenolic acids/total

acids phenolic acids phenolic acids phenolics (%)
Catechol 12.4 12.4 2.85
Vanillin 45.1 46.2 91.3 21
Umbelliferone
Protocatechuic acid 42.3 40.3 82.6 19
Syringic acid 38.2 38.2 8.8
Gallic acid 15.7 15.7 3.6
Chlorogenic acid 472 472 10.8
Ferulic acid
Caffeic acid 50.3 48.7 49.1 148.1 34
Total 213 133.1 89.4 435.5
phenolic acids/total
phenolics (%) 48.9 30.6 20.5 100
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Fig. 1. Changes of acid value in soybean oil containing
each type of phenolic acid from defatted perilla flour
or synthetic antioxidant during storage at 60°C.

(SO: Soybean oil, PF: Added with free phenolic acid of
defatted perilla seed flour, PE: Added with soluble phe-
nolic acid esters of defatted perilla seed flour, PI: Added
with insoluble phenolic acid esters of defatted perilla seed
flour).
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Fig. 2. Changes of peroxide value in soybean oil
containing each type of phenolic acid from defatted
perilla flour or synthetic antioxidant during storage at
60°C.
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Table 4. Induction periods and relative antioxidant ef-
fectiveness (RAE) of soybean oil containing each type
of phenolic acid from defatted perilla flour or syn-
thetic antioxidant during storage at 60°C

Samples Induction periods (days) RAE
SO 7.05 100

PF 30.11 427.09
PE 23.27 330.07
PI 13.65 193.62
BHA 13.26 188.08
AP 16.56 234.89
TBHQ 36.43 516.74
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Fig. 3. Induction periods and relative antioxidant effec-
tiveness (RAE) of soybean oil containing each type of
phenolic acid from defatted perilla flour or synthetic
antioxidant during storage at 60°C.
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