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Abstract

Effects on the physiological functionality, such as tyrosinase, xanthine oxidase, angiotensin converting enzyme and Nitrite
scavenging ability were also observed by pine needle fermentation extract(PFE) and the difference in the consistency of pine
needle ethanol extracts(PE 80, PE 50) was found. In the inhibition effect on tyrosinase, PFE showed 5-38% higher than that
of PE 80 and PE 50. In the inhibition on XQOase, PFE, PE 80 and PE 50 showed 62.77%, 64.90%, 55.91% respectively. In
the inhibition effect on ACE, PFE, PE 80 and PE 50 showed 78.02%, 69.82% and 21.75% respectively. Among these, PFE
showed the highest ACE inhibition effect. In the inhibition effect on nitrite scavenging ability, the pine needle extracts showed
a high effect in pH 3.0. As the result of the research using HPLC for the organic acid, all the samples(PFE, PE 80, PE 50)
showed higher contents of the ascorbic acid concerned with the effect of the antioxidative. PFE showed the highest contents

of the ascorbic acid.
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Fig. 1. Tyrosinase inhibition effect of pine needle extracts.
PFE: pine needle fermentation extract, PE 80: pine needle 80% ethanol
extract, PE 50: pine needle 50% ethanol extract.
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Fig. 2. Xanthine Oxidase inhibition effect of pine needle

extracts.
PFE, PE 80 and PE 50: Same symbols are used in Fig. 1.
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Fig. 3. Angiotensin converting enzyme inhibition effect of pine
needle extracts.
PFE, PE 80 and PE 50: Same symbols are used in Fig. 1.
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Fig. 4. Nitrite scavenging ability of pine needle extracts.
PFE, PE 80 and PE 50: Same symbols are used in Fig. 1.
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Table 1. Analysis of major organic acid in pine needle extracts
(PFE, PE 80 and PE 50: Same symbols are used in Fig. 1).

Organic acid PFE PE 80 PE 50
Oxalic acid ND" ND ND
Tataric acid 110.75 109.73 ND
Malic acid ND ND ND

Ascorbic acid 7331.20 5299.94 3349.57
Lactic acid ND ND ND
Acetic acid 25827 151.82 ND
Citric acid 150.66 ND ND
Succinic acid ND ND ND

Total 7850.88 5561.49 3349.57

D ND: not detected.
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Fig. 5. HPLC chromatogram for organic acid of pine needle
fermentation extract(PFE).
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Fig. 6. HPLC chromatogram for organic acid of pine needle
80% ethanol extract(PE 80).
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Fig. 7. HPLC chromatogram for organic acid of pine needle
50% ethanol extract(PE 50).
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