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We prepared Yuzu (Citrus junos) fruit whole paste to analyze its food functionalities and aroma
components, and to evaluate its functionality. Nomilin, which is one of the food functional components,
was found in the seeds and in the Yuzu fruit whole paste. The Yuzu fruit whole paste from Saitama
Prefecture contains vanillin, which is a sweet scent, and eugenol, which is a spicy scent. Additionally,
the Yuzu fruit whole paste was found to contain sufficient aroma components. Furthermore, the freeze
-dried Yuzu fruit whole paste may affect the lipid metabolism. Importantly, nomillin present in the
Yuzu fruit whole paste increased collagen synthesis in the cultured progenitor osteoblasts, thereby
indicating that nomillin has the potential to improve the bone metabolism. The use of the Yuzu fruit
whole paste including pericarp and seeds made in this study is expected to reduce the industrial
waste cost for producers and contribute to the regional industry. Furthermore, the Yuzu fruit whole
paste may also have meaningful physiological effects on consumers because of the presence of
functional components in the seeds and peels.
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Fig.2 Nomillin and B-cryptoxanthin content in the Yuzu fruit whole paste

Contents of (A) nomilin and (B) B-cryptoxanthin.

Table 1 Comparison of components paste made in Saitama Prefecture with that made in Kochi Prefecture
Saitama Kochi
Main components limonene 4,788 (ppb) 1,228 (ppb)
g-terpinene 1,238 282
sabinene 424 107
myrcene 296 60
a-pinene 231 46
linalool 198 62
EtOH 128 107
b-pinene 121 22
p-cymene 111 20
terpinolene 108 23
g-elemene 103 48
Minor components butyl butyrate 3 0.1
acetic acid 18.7 1
butyric acid, 1-p-menthen-9-alui. (94/204) 9.4 04
hexanoic acid angelic acid 3 0.1
eugenol 2 tr.(ion)
vanillin 2.8 0.3
decanoic acid 0.6 25

tr: trace
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Fig. 3 Morphological analysis of the epididymal white adipose tissue in the male KK mice

(A) Epididymal adipose tissue histological sections, (B) mean adipocyte areas, and (C) adipocyte distributions. The
scale bar represents 50um. The sections were stained with HE and examined under a microscope. The representative
sections are taken from mice-fed control, Yuzu diets for four 12 weeks. Data are presented as means * SD (n=4),
(B) *p<0.05 by t test, and (C) hypothesis testing for the difference in the population proportions.
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Fig. 4 Effect of Yuzu fruit whole paste on UCP-2 and CPT-1 mRNA levels in the male KK mice liver

The KK mice were fed with or without Yuzu fruit whole paste for 12 weeks. The mRNA expression levels of
(A) UCP-2 and (B) CPT-1 are shown in this figure. The results are expressed as the relative values to
GAPDH. Data are presented as means * SD (n=4), *p<0.05 by t test.
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Nomilin (M)
Fig. 5 Effect of nomilin on the alkaline phosphatase
(ALP) activity in the MC3T3-E1 cell

The MC3T3-E1 cells were cultured for five days in an
alpha medium with 0.1, 1, or 10 M of nomilin. The ALP
-stained areas were scanned and analyzed qualitatively.
ALP staining was evaluated using the Image ] software.
Data are presented as means *= SD (n=4), *p<0.05
by Tukey test.
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Nomilin (M)
Fig. 6 Effect of nomilin on the mRNA expression
levels of Collael in the MC3T3-E1 cells

After two days of culture, the medium was replaced
with an alpha medium with 0.1, 1, or 10 zM of nomilin.
The cells were cultured with or without nomilin for one
day. The mRNA expression levels of Collel mRNA
levels are presented in this figure. The results are
expressed as the relative values to GAPDH. Data are
presented as means = SD (n=4), *p<0.05 **p<0.01
by Tukey test.
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