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(Studies on Utilization of Yuzu (Citrus junos hort. ex Tanaka) Fruit)
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Studies on Utilization of Yuzu (Citrus junos hort. ex Tanaka) Fruit
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A long-term storage of yuzu fruits (Citrus junos hort. ex Tanaka) is extremely difficult, because it
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suffers from severe injuries during the long-term storage. A new technique is required for keeping their
freshness. About 75% of harvested yuzu fruits is used for processing, and the seeds comprising about 10%
of yuzu fruits in the fresh weight are mostly discarded as a by-product of their processing. In this study,
the effects of high electric field treatment (HEF), which is characterized by the low environmental load
and energy saving, on the quality of green yuzu fruits during the storage were investigated. As to the
seeds, an antimicrobial substance and the activity against tyrosinase were investigated.

1) After fruits were packed in polyethylene bags, and exposed to HEF (105kV/m-60 min, 430kV/m-20
min or 430kV/m-120 min), they were stored in a dark room at 2, 10 and 30°C for 5 months. The weight
and hardness of the fruits; the color and chlorophyil content of the peel; and the pH value, soluble solid
and titratable acidity of the juice were measured during the storage. The HEF treatments depressed the
change in the hardness of the fruits and the acidity of the juice in all storage temperatures, and retarded
the degreening and chlorophyll content of the peel stored at 2°C and 30°C. The storage at 2°C after the
HEEF treatment was much more effective than the conventional low-temperature storage in maintaining the
hardness, green color of the fruit and the acidity of the juice, and restricting of the injuries.

2) A methanol extract of yuzu seeds showed a potent antimicrobial activity against bacteria responsible
for food poisoning. An antimicrobial substance was cxtracted with 80% methanol, and purified by
Amberlite XAD-2, silica gel, Toyo pearl HW-40 and Sephadex LH-20 column chromatographies. The
antimicrobial substance was identified as p-methoxycinnamic acid by GC-MS. It was first found in the
plant seed. Minimum inhibitory concentrations of p-methoxycinnamic acid against Micrococcus luteus,
Staphylococcus aureus, Escherichia coli and Salmonella enteritidis were 80, 60, 50 and 60 g mi?,
respectively. The antimicrobial activity of p-methoxycinnamic acid was 2-10 times that of butyl p-
hydroxybenzoate, a synthetic antimicrobial food-additive. p-Methoxycinnamic acid was inferred to have
an antioxidative activity from its structure. The antioxidative activity, which was assayed by the
thiocyanate method in the linoleic acid system, was about 70% ~ 80% that of BHA, BHT and «-
tocdpherol.

3) A yuzu seeds extract has been used as a beauty lotion with a whitening effect. A butanol extract of
yuzu seeds showed a high inhibitory effect on the mushroom tyrosinase catalyzing the first reaction of the
melanine formation. The mode of the inhibition was the competitive inhibition in oxidation from tyrosine

to L-dihydroxyphenylalanine (L-DOPA), and the uncompetitive inhibition in oxidation from L-DOPA to
DOPA-quinone. -

In this study, the HEF treatment was found to be effective in keeping the freshness of vuzu fruits during

the long-term storage. In addition, p-methoxycinnamic acid with the antimicrobial and antioxidative
| activities, and tyrosinase inhibitory compound(s) were found in yuzu seeds.
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