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Development of Utilization and Screening of Natural Color Materials from Apple Crude Pigment Extract

Jeong—Jin Hong!, Hyun—Su Kim!, Jin—Hyang Son?, Yoon—Suk Kim!, Ju—Youl Oh!
and Eun—Ho Jeong!

Y The Institute of Apple Utilization Research, Gyeongsangnam—Do Agricultural Research

and Extension Services, Geochang 50124, Korea

ABSTRACT : This study was conducted to investigate the potential use of crude
pigment extracts from apple peel or crab apple as natural color materials and to
evaluate the stability of pigment extracted from apples. Apple cultivars including ‘Fuji’,
‘Alpsotome’, ‘Red love’, ‘Alkansasblack’, ‘skk14’, and ‘Arnold’ were investigated and
peels of those were extracted with alcohol ethanol at 50C for 12hr after adding 1%
viscozyme(cellulase) or extracted with alcohol ethanol adjusted to pH 4.0 with 0.1%
citric acid at 4C for 24hr. Crude pigment extracts of apple were evaluated contents of
biological components, antioxidant activity, cytotoxicity test by measuring MTT—assay,
and stability. As a result of comparing the contents of biological components and
antioxidant activity of pigment extracts by cultivars, 'Red Love' and 'Arkansas Black'
were high in cultivated cultivars, and 'Arnold' and 'skk14' in pollinizer cultivars were
high. In particular, ‘Arnold’, a crab apple, showed the highest content and activity in
total phenol, total anthocyanin and cyanidin—3—galactoside content, and DPPH radical
scavenging ability. As a result of comparing the alcohol extract pH4.0 adjusted with
citric acid and the alcohol extract treated with viscozyme enzyme, The total phenol
content was higher in the pH—adjusted extract, while the total flavonoid content was
higher in the enzymatic pre—treatment extract. Ursolic acid content, total anthocyanin
content, and cyanidin—3—galactoside content were also higher in the enzyme-—treated

extract. Also, the enzyme—treated extract showed significantly higher activity in
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scavenging DPPH radicals. Cells viabilities of apple crude pigment extracts in all
concentrations on RAW 264.7 cell and B16F10 cell showed more than 80%. Therefore,
there was no toxicity found in all apple peel extracts. And there was no safety
problem as the detection limit was not exceeded even in the pesticide residue analysis.
'Alkansasblack' or 'skk14' pigment extracts were investigated for the effects of pH,
heating, storage temperature, sugar, and organic acid. Apple pigments showed the most
stable and high absorption spectrum at pH 3.0 for both ‘Alkansasblack’ and ‘skk14’
extracts. In addition, the pH and heating time increased, and the intensity of the
pigment decreased. In all tested sugars and organic acids, the stability of the pigments
was shown to decrease during storage. In all stability evaluations, the ‘Arkansasblack’
pigment extract showed twice the strength of the pigment than the ‘skk14’ extract but
it decreased sharply with the lapse of time. On the other hand, the ‘skkl4’ extract
was showed a relatively stable trend. These results suggested that apple crude
pigment extract by enzymatic pre—treatment like cellulase can be used as natural color
materials and was suitable for the use of products with acidity and processed at low

temperatures.

Key words : Anthocyanin, Apple, Extraction method, Natural color material, Stability
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