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Table 1. Chemical composition of Crataeg/ Fructus
and Terminalia Fructus

Contents (%)

Composition
Crataegi Fructus  Terminalia Fructus

Moisture 10.87 10.65
Crude protein 8.78 11.63
Crude fat 4.79 0.53
N-free extract 29.52 44.50
Crude fiber 42.56 29.20
Crude ash 348 349
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Fig. 1. Comparison of peroxide values in soybean
oil substrates containing BHA, BHT and various Cra-
taegus Fructus extracts during storage at 45°C (—
O-—-, control ; —@—, BHA; —0O—, BHT; —m—,
free phenolic acid ; —a—, soluble phenolic acid es-
ter ; —a—, insoluble bound phenolic acid).
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Fig. 2. Comparison of peroxide values in soybean
oil substrates containing BHA, BHT and various Che-
bulae Fructus extracts during storage at 45°C (—O—,
control ; —@—, BHA; ——, BHT:;—m—, free
phenolic acid ; —2—, soluble phenolic acid ester ;
—aA—, insoluble bound phenolic acid).
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Fig. 3. Comparison of TBA values in soybean oil su-
bstrates containing BHA, BHT and various Crataegus
Fructus extracts during storage at 456°C (—O—, cont-
rol ; —@—, BHA ; —0O0—, BHT ; —m—, free phenolic
acid ; —A—, soluble phenolic acid ester ; —a—, in-
soluble bound phenolic acid).
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Fig. 4. Comparison of TBA values in soybean oil sub-
strates containing BHA, BHT and various Chebulae
Fructus extracts during storage at 45°C (—O—, con-
trol ; —@—, BHA ; ——, BHT ; —m—, free pheno-
lic acid ; —A—, soluble phenolic acid ester ; —a—,
insoluble bound phenolic acid).

Table 2. Contents of phenolic acids in Crataegus
Fructus and Terminalia Fructus

Contents (%, dry basis)
Sample Total
Free Soluble Ester Insoluble

Crataegus Fructus 0.11 0.09 007 027
Terminalia Fructus 0.15 0.10 013 038
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Fig. 5. HPLC chromatogram of free (A), soluble es-
ter (B} and insoluble bound phenolic acids (C) in
Crataegus Fructs.
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Fig. 6. HPLC chromatogram of free (A), soluble es-
ter (B) and insoluble bound phenolic acids (C}) in
Chebulae Fructus.
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Antioxidative effectiveness of ether extract in Crataegus pinnatifida Bunge

and Terminalia chebula Rets

Jeong-Sook Kim, Gee-Dong Lee, Joong-Ho Kwon and Hyung-Sig Yocn (Department of Food
Science and Technology, Kyungpook National University, Taegu 702-701, Korea)

Abstract : Free phenolic acid, soluble ester and insoluble phenolic acid were extracted
from defatted Crataegus pinnatifida and Terminalia chebula. Their antioxidative effective-
ness was compared with BHA and BHT for soybeen oils by measuring peroxide and thioba-
rbituric acid values at 45°C for 25 days. The patterns of these extracts were compared
by using high performance liquid chromatography. Ether extracts from Crataegus and Ter-
minalia showed a higher antioxidative effectiveness than BHA and BHT, and the latter
was more effective than the former. Among phenolic extracts, free phenolic acid and soluble
phendic acid ester were found most effective in Crafaegus and Terminalia, respervively,
Each phenolic extract was confirmed to be composed of two or three individual compounds.



