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Seasonal Changes in Limonoids in Otachibana Fruit ( Citrus otachibana hort. ex Y. Tanaka)
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Table 1. Characteristics of Otachibana fruit during maturation
o Average Component parts of {ruit {g) Percent  Refracto-
g’xckmg weight of Flaved Albed Segment Flest Seed Kernel of peel meter value
ate fruit (g) avedo edo  embrane esh coat erme to fruit (* Brix )
Aug. b 125.7 28.2 54.1 13.0 22.8 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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Fig. 1. Seasonal changes in limonoid concentrations in the flesh and segment membrane

of Otachibana fruit.

OO0 Limonin, @~ : Nomilin, O-—{J: Deoxylimonin, #—&: Obacunone,
A& Limonexic acid, 4—a: Deacetylnomilin.
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Fig. 2. Seasonal changes in limonoid concentrations in the flavedo and albedo of Otach
bana seeds.
O~ Limonin, ®—@ : Nomilin, [~ Deoxylimonin, B——#&: Obacunone,
a——a: Limonexic acid, 4~ Deacetylnomilin.
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Fig. 3. Seasonal changes in limonoid concentrations in the seeds of Otachibana fruit.
O~ Limonin, @—®: Nomilin, 0~ : Deoxylimonin, @& : Obacunone,
&——a ¢ Limonexic acid, #~——a: Deacetylnomilin.
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Fig. 5. Seasonal changes in limonoid content in the component parts of Otachibana fruit.



A4 5 FNFRED

)/ 4 PO

A 69

BRICIEIMA 12, BBIE N vy BRICH
%bhk&@&@buﬁﬁﬁé)

F A& FINFRIEDYE A Fﬁﬂiﬁ&i“@“/‘iTUJ"‘IWf
THEZUYPRELEL, Chix/ 2 yEiogsny
VI EDENyHF RS YR ﬁ/mlmm”>¢
Ute, Lbpb /Ny 70RO oD —27139
ATHdILEH—HLTHAEY, BEOY B v &
DRI AT E o208, LkH20H Oy %
ZUERED L, TIURER 7S RXFERBEL»
BERTHEL, MOBREOL LD EY L0 L4074
WS ENTG otz TetihF 5 F SOOI
4 FERERAYHIZE — 2 Z2RULTWEN, 20
HohryFvHTOIE /4 FEROY— 7RI

Nyt I, Ty ey ety IhvIciaf,
Ry B vIERAMK, SL—-T7—-vPE 1 A

57%>“w2ﬁu%@%0 Hyofgs x4
DEMEPHELTO S %@t% sNBY, Fin
ﬁ~?fuﬂ%&ﬁ&&ﬁv S, & s

OS> EHEE ERNBRIZST L =T 7 -y
DOIEERCUIMIR ISP IS AT i 0 g s
BELHNTWVS

Cdkd D) BT CRRAT B> T RN
Do) A4 FERPEMUEZ, ChECEHD5
DYES A FRESREOIEKIES> THPLIZIZS
b &aE, BERAENLEICEINU b TH S,
WYL VDY E /[ FIFIZHIITY mg KL, 7
VI VEBEOEDLED L, ThIEMTOY E
A4 FRIENE D120 THHH,. F—T Nt Ly
T 9 AT B v AR (47 mg s B
KL TWAEY, Thdfir o to OB
NWHRI -0 b LAWY, Tanaka Wiz &
HETATARTCHEA 45 F/5F718, FRVYRDT
VI ENYH I REBLT Ay I VENE

nTWHWab zkhﬂ:j%@l){/’f F u’}é'/)‘b{)ﬁﬁy’j/\
Tmf/ﬁziwtnvvawﬁULf¥ﬁﬁﬁbﬂ
REWY T A KRS D S 6 RN E &I
DTH I,
= #

d A & F N F (Citrus otachibana hort. ex Y.
Tanaka) REOEWXS CHELY T/ 4 FE %z
U, S EfE 6Bl IS I REABIRL, S5

AT, 27090k bATcYER/ A FEMBELEOS,
g s b7 40RO HL, THEsOw
PAF ¥ —TYE/ A REFERLL

1. A5 FRFREDFHE )T/ 4 Fldg T

O T T TH T, EEBIIBOTIE/ 3
YUY Rn vy kO hEPI S VEECEFLT S
Ams12BEclmu .

2. EAIREE SR DL EL, RBICoh TR
WU, RBCREKICZOHRED. 67% (R¥EHY
179 mg) KEU . HEOD)E /4 FEEK0.25%
TEDST, FOMOIMN MRz >N THE L
al%qu&oL.in%mmmmampmxc@o
1z,

. BELTRERO Y R /4 FRRIERR U R
TwAb,77Nh,b$9®9HMSH‘%Ww9
H, B2, BEP1ATH -1,

4, BIMLOORYEI A FERETIANR, 7
WA F RIS S B bi b o 1z, B Gl
FRITHML, RATEREONA -T2
M, 2HREBEEAD U FREETIEE QT
AR L, BEROVE/ L FOIHD] LD
A

WE A 5T RIERRPO 2O YR BRI
BB IR ey 5.

X fik

1) Casas, A. and Rodrigo, M. 1. : Changes in the limo-
nin  monolactone content during development of
Washington Navel oranges, J. Sci. Food Agr., 32, 252
—256 (1981)

2) Hasegawa, S., Bennett, R. D. and Verdon, C. P. :
Limonoids in citrus seeds : origin and relative concen-
tration. J. Agr. Food Chem., 28, 922925 (1980)

3) WARXH I pAEOBREDY R 4 FOMEE H
AR LEF 2RO FERERRSE, RS
p. 7771784, JHk, Hing (1982)

4 ) Hashinaga, F. and Itoo, S. : Seasonal changes of
limonoids in the component parts of several citrus
fruits. Proc. Int. Soc. Citriculture, 1981, 2, 901 — 905
(1983)

5) WKY%~W%EM:A7v7&UTVy7m%wU
A FORIMZL. B, 51, 485—492 (1983)

6) MEkICHILE % /Két?:)\ D}Iiiﬁ = = A I S
BOVE /4 FRMTH0I% 1. Hvrhy, $vhy,
—'?«’:E"/ Yvaw, FUS4TARED) R 4 FERO

JIBIZEIL. KRR, No. 27, 171-180 (1977)

H W&mg MO, p.122—248, FRHEM, 0
(1976)

8) MBLUKED - ILSET D MG Y 58/ 4 FLro ikl
o, ARETE, 18, 38—49 (1971)

9} Mclntosh, C. A. and Mansell, R. L. : Distribution
of limonin during the growth and development of leaves
and branches of Citrus paradisi. J. Agr. Food Chem. ,
31, 319325 (1983)




70 ALY - 0GR

10)  Mclntosh, C. A., Mansell, R, L. and Louseflf, R. 12) Rouseff, R. L. and Nagy, S. : Distribution of limo-
L. : Distribution of limonin in the fruit tissues of nine noids in citrus seeds. Phytochemistry, 21, 85~-90 (1982)
grapelruit cultivars, J. Agr. Food Chem., 30, 689692 13) Scott, W. C. : Limonin in Florida citrus {ruits. Proc.
(1982) Fla. Swate Hort. Soc. , 83, 270277 (1970)

11} Rouseff, R. L. : Nomilin, a new bitlerness compo- 14) Tanaka, T. : Species problem in Citrus. p.152, Jap.
nent in grapefruit juice. J. Agr. Food Chem., 30, 504 — Soc. Promotion Sci., (1954)

508 (1982)

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 {resh weight {179 mg{ruit).
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.
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