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Conversion of Epoxy-carotenoids and Color Changes of Ciirus Unshiu Juice

Mikiro TApA
(Laboratory of Biological Chemisiry)

The bright orange color of Citrus Unshiu juice changes to the yellow color during the
processing and storage period. This color change was caused by the conversion of 5, 6-epoxy-
carotenoids to 5, 8-franoxy-carotenoids with the catalysis of organic acid in juice. In practical
juice processing and storage, this conversion has been taken place gradually and completed
about 5 weeks time. The same conversion was caused by the silica gel catalysis, and 5, 8-
franoxy-carotenoids changed color from yellow to green on the silica gel plate.
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Fig. 1 Absorption spectra of total caroteniod from
Citrus Unshiu juice (in n-Hexane,——Fresh
juice,----Stored 3 month).
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Fig. 2 Time cource of absorption spectrum of total
caroteniod in 0.5% citric acid-ethanol.
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Fig. 3 Thin layer chromatogram of dihydroxy-carotenoids
from Citrus Unshiu juice.
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KEWIED 5 lutein (3, 3 -dihydroxy-a-carotene), mutatoxanthin (3, 3’-dihydroxy-5, 8-franoxy-4-
carotene), antheraxanthin (3, 3’-dihydroxy-5, 6-epoxy-B-carotene), auroxanthin (3, 3 -dihydroxy-
5,8, 5°,8"-difranoxy-§-carotene), violaxanthin (3,3 -dihydroxy-5,6, 5’,6’-diepoxy-@g-carotene)
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Fig.4 Time course of absorption spectrum during
rearrangement of violaxanthin to auroxanthin
in 0.5% citric acid-ethanol.
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Fig. 5 Time course of absorption spectrum during re-

arrangement of antheraxanthin to mutatoxanthin
in 0.5% citric acid-ethanol.
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Fig. 6 Relationship between the conversion
ratio of epoxy-carotenoid and the pro-
portion of absorbance at 470 nm to at
407 nm.

Table 1 Determination of conversion ratio of epoxy-carotenoids to franoxy-carot-
enoids in Citrsu Unshiu juice during the processing and storing

Total 0.D.at 470nm Conversion
Carotenoid 0.D.at 407nm Ratio (%)
(Manifacturing Process) mg%
Extraction 2.63 1.62 0
1st. Pulp Elimination 2.11 1.59 11
2nd. Pulp Elimination 1.52 1.60 10
Heating 1.49 1.54 19
Evaporation 5.89 1.47 34
"~ (Steringat5°C)

Just after Produced 1.97 1.45 37
2 weeks 1.73 1.22 78
5 weeks 1.68 1.12 97
10 weeks 1.72 1.11 98
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