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Table 1. Characteristics of Otachibana fruit during maturation

. Average Component parts of fruit {g) Percent  Refracto-
Picking weight of Segment Seed of peel meter value
date fruit (g) Flavedo Albedo membrane Flesh coat Kernel to fruit (° Brix )
Aug. 5 125.7 28.2 54.1 13.0 22.6 5.4 2.4 65.5 -
Sep. 17 253.2 35.9 81.8 18.5 103.1 5.5 8.4 46.5 7.5
Oct. 29 394.6 64.3 117.3 22.3 174.9 5.7 10.1 46.0 7.7
Dec. 3 431.4 67.0 111.7 30.7 207.0 5.7 9.3 ©41.4 9.4
Jan. 7 470.9 83.5 97.2 42.8 231.4 6.1 9.9 38.4 9.7
Feb. 3 484.6 79.9 104. 3 49. 4 233.1 6.8 11.3 38.0 10.2
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Seasonal changes in limonoid concentrations in the flesh and segment membrane

O—C0O " Limonin, ®—® : Nomilin, O—0: Deoxylimonin, #—M®: Obacunone,
a—2a : Limonexic acid, 4—a : Deacetylnomilin.
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Fig. 2. Seasonal changes in limonoid concentrations in the flavedo and albedo of Otachi-
bana seeds.
O—-0: Limonin, ®—@®: Nomilin, 0~ : Deoxylimonin, B—M: Obacunone,
4—=4: Limonexic acid, 4e—a : Deacetylnomilin.
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Fig. 3. Seasonal changes in limonoid concentrations in the seeds of Otachibana fruit.
O—0: Limonin, @—®: Nomilin, O—0O: Deoxylimonin, #—#: Obacunone,
4——24: Limonexic acid, 4—a : Deacetylnomilin.



68 Wk SCE - g — - RREZRD

5. BHEHVE/ 1 KER
HAHica2YE /A4 FBEZAEL, ZO/RE
Fig. 4 \ZRU K. BEOD )£/ 4 X8 AnsaL,
123 76,700 ppm IZE U 72. KR T132,300 ppm 5>
52,700 ppm WML 2. LD DI, 77NN,
TURRCIIRBT B IC>NTEFL, RATIZIAH
%Y —2 (216 ppm) ICLTEA L, 2 HT107 ppm
INYSECW AR

6. BREXLYDYE/ A FEE

ERAI BRI (T REDIMHER (Table 1) #H 1
AEDOETREIFEY VD) E/ A FEBZEHL
(Fig. 5). 8 AW TILAER, 7I73XNF, EE, Uk
SDH M, B, RHROEICELD)E/ L FEEHR
LTk, 10HE CHEKERRAD) /4 NEEBN
aft L, EIZEKOYE /A4 FSBIEEECTHY,
1235 ERE, TIUVREF, RADIHIZE - 1z,
FHRELLOOHENR) T/ A FEBOEGEH
5E, BEORXKICOAT, TLXKFHOYE/ AN
SBOHEVEVT HOIIKEAL CEEPD ) £/
A FEIEHEL ML 1.

£ =

HvFYD)E/ A FREROBIEICL) EZ VD
HEWRRIZUI DS otk /730 )ED
VIELTEBELERKSE LTHEEIND LD
5o p B80S Cn SOREICIZEBs U NS T
T4 —REREE O N T T 4 —HEI NS D,
AKEBRTIZHORR 2 RKIZAE X% TLC HIC
koY BIEDOHEE LIz 6D £/ 4 RSN
RPITHREAD ARy "B oNZN, VE/ AN

T

6,000

5,000

4,000

T

3,000 |-

Limonoid concentration (ppm)

VSRR

2,000

1000

T

s

| 1
Aug. 5 Sep.17 Oct29 Dec.3 Jan.7 Feb.3
Picking date

Fig. 4. Total limonoid concentrations in the
component parts of Otachibana fruit.
o—@: Kernel, ©—-0: Seed coat,
O-—0: Segment membrane,
m—m: Flesh, 2--2: Flavedo,
4 --a: Albedo.
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Fig. 5. Seasonal changes in limonoid content in the component parts of Otachibana fruit.
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Summary

Limonoids, one of the citrus bitternesses, in Otachibana fruit (Citrus otachibana hort. ex Y.
Tanaka) were determined. The fruits were picked at an interval of 5 or 6 weeks and divided into
component parts. Limonoids were extracted with chloroform and analyzed with thin layer chroma-
tography and with a chromatoscanner.

1. The major limonoid in all the parts of Otachibana fruits was limonin. Though the content
of nomilin in the kernel (decoated seeds) was slightly lower than that of limonin, it increased
rapidly from August to December as well as that of limonin.

2. The total limonoid concentration in the kernel increased sharply as the fruit matured,
reaching its maximum level in December, counting 0. 67% of the fresh weight (179 mg/ fruit).
Limonoid concentration in the seed coat was 0.25% of the fresh weight, without undergoing any
change during the process of development. Limonoids in the other parts were less than 0.1% and
limonoid in the flesh was 100—200 ppm during the fruit maturation.

3 The limonoid concentrations in albedo, flavedo and segment membrane reached the
maximal levels in August. On the other hand, limonoid concentration in the flesh, kernel and
seed coat reached the maximal levels in September, in December and in January, respectively.

4 The total limonoid contents of flavedo and albedo in Otachibana fruits showed little
change during development. Limonoid contents in the seed coat and in the flesh increased during
fruit growth and then decreased in February. Limonoid content in the kernel increased rapidly,
showing one third of the total amount of limonoids.



