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Summary

Concentrations of limonin glucoside and limonin, one of the phytonutrient components of citrus, in juice
of local citrus accessions cultivated in Kikai-jima island of Kagoshima prefecture were studied. The
quantification of these components was determined by enzyme immunoassay developed by the authors
(Matsumoto et al., 2008). Limonin glucoside is the major component in limonins in all accessions used in
this study. The concentration of limonin glucoside in juice of Keraji (Citrus keraji hort. ex Tanaka),
Kikaimikan (C. keraji hort. ex Tanaka), Kunenbo (C. nobilis Lour.), Shitkuwasha, (C. depressa Hayata),
Shiiku (C. sp) and Fusuu (C. rokugatsu hort. ex Y. Tanaka) which are the major local citrus in Kikai-jima,
were almost at the same level as or lower than that of satsuma mandarin (C. unshiu Marcow.) and ponkan
(C. reticulata Blanco), known as the moderate limomin glucoside contents species. On the other hand, the
limonin glucoside concentration was high in juice of Kawamine-10, a chance seedling related in C.

depressa, at approximately 100 ppm.
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NS5 2 &5 (Hasegawa 5, 1991), U E= VAL
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Table 1 Limonin glucoside and limonin content of juice in local citrus accession cultivated in

Kikai-jima islands and their control accessions (2004-2005).

Accession Latin name Place Year Date Limonin  Limonin
glucoside
(ppm) (ppm)
Keraji Citrus keraji Nishime, Kikai-jima 2004 Sep. 17 7.21 1.16
Oct. 27 29.12 0.82
Akaren, Kikai-jima 2004 Sep. 17 3.46 0.79
Oct. 27 19.25 0.89
Dec. 8 34.95 0.35
Kikaimikan C. keraji Nishime, Kikai-jima 2004  Sep. 17 3.95 0.81
Oct. 27 19.86 0.79
Dec. 8 11.05 0.05
Akaren, Kikai-jima 2004 Sep. 17 2.93 0.77
Oct. 27 38.50 1.04
Dec. 8 18.43 0.85
2005  Jan. 21 24.07 0.52
Shiikuwasha C. depressa Nishime, Kikai-jima 2004 Sep. 17 9.98 0.88
Oct. 27 35.20 0.95
Dec. 8 31.67 1.88
2005 Jan.21 33.07 0.26
Feb. 28 42.00 0.20
Kadon, Kikai-jima 2004 Sep. 17 15.09 0.89
Oct. 27 20.95 0.64
Dec. 8 42.20 2.07
Kawamine-10°  C. depressa relative Kawamine, Kikai-jima 2004  Oct. 27 90.23 0.99
Dec. 8 71.72 0.21
2005  Jan. 21 120.73 0.21
Nishime-5* C.sp Mishime, Kikai-jima 2004  Oct. 27 68.08 0.90
Kamo-14* C. keraji relative Kamo, Kikai-jima 2004 Oct. 27 16.59 0.47
Control

Sasshu C. reticulata Tkeji, Kikai-jima 2004 Dec. 8 64.96 2.70
Keraji C. keraji Kagoshima’ 2004  Oct. 27 10.08 0.95
Dec. 8 26.93 0.98
Kikaimikan C. keraji Kagoshima” 2004  Oct. 27 5.58 0.46
Dec. 8 13.31 0.03
Shiikuwasha C. depressa Kagoshima” 2004  Oct. 27 18.07 0.90
Dec. 8 18.90 1.07
2005  Jan. 21 21.91 0.25
Okitsu wase C. unshiu Kagoshima” 2004 Oct. 27 25.38 1.54
Yoshida ponkan C. reticulata Kagoshima” 2004  Dec. 8 104.69 1.00

“ Tentative name.

Y Toso Orchard of Faculty of Agriculture, Kagoshima University.
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Table 2 Limonin glucoside and limonin content of juice in local citrus accession cultivated in
Kikai-jima islands and their control accessions (2005-2006).

Accession Latin name Place Year  Date Limonin Limonin
glucoside

(ppm) _ (ppm)

Keraji Citrus keraji Akaren, Kikai-jima 2005 Oct. 18  32.68 2.88
Keraji, Kikai-jima 2005 Oct. 18  21.46 2.20

Kikaimikan C. keraji Akaren, Kikai-jima 2005 Oct. 18  37.79 1.71
Aden, Kikai-jima 2005 Oct. 18 4.70 0.57

Kawamine, Kikai-jima 2005 Oct. 18  28.40 1.32

Kunenbo C. nobilis Aden, Kikai-jima 2006 Jan. 17 14.60 1.30
Kawamine, Kikai-jima 2006 Jan. 17 5.10 0.10

Shiikuwasha C. depressa Urahara, Kikai-jima 2005 Dec. 8 10.90 2.70
2006 Jan. 17  18.10 1.70

Kawamine, Kikai-jima 2005 Dec. 8 13.00 0.90

2006 Jan. 17  16.90 0.10

Nishime, Kikai-jima 2005 Dec. 8 12.50 2.00

Jan. 17 13.50 0.40

Shiiku C.sp Aden, Kika-jima 2006 Jan. 17  10.60 0.60
Feb. 17 27.40 0.90

Isaneku, Kikai-jima 2006 Jan. 17 12.00 1.50

Feb. 17 31.20 1.70

Kawamine, Kikai-jima 2006 Jan.17  20.80 0.60

Feb. 17  35.00 1.00

Fusuu C. rokugatsu Akaren, Kikai-jima 2006 Jan. 17 0.00 0.80
Feb. 17 6.80 0.20

Urahara, Kikai-jima 2006 Jan. 17 10.60 0.90

Feb. 17 10.60 0.10

Kawamine, Kikai-jima 2006 Jan. 17 6.70 0.30

Feb. 17 7.10 0.00

Control

Kagoshima wase C. unshiu Nakazato, Kikai-jima 2005 Oct. 18 12.90 2.44
Sasshu C. reticulata Ikeji, Kikai-jima 2006 Jan.17  31.30 1.90
Kikaimikan C. keraji Kagoshima” 2005 Oct. 19 19.80 1.13
Shiikuwasha C. depressa Kagoshima” 2005 Dec. 13 12.70 0.90
Shiiku C.sp Kagoshima” 2006 Jan. 24 0.20 0.10
Feb. 20 0.90 0.20

Fusuu C. rokugatsu ~ Kagoshima” 2006 Jan. 24 3.70 0.20
Feb. 20 9.60 2.00

Juman unshiu C. unshiu Kagoshima” 2004 Oct. 27 39.70 3.68

“ Toso Orchard of Faculty of Agriculture, Kagoshima University.
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HUAEOFEMTHE Yy ay I vyBIORI AV &
Dy E= VEHEARSEOHE P OENL TV S OIZAM
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ZATORYTYITHDL., KRB LOBRAS
(2008) DFEFR,S, V4 7T —H—1F) T= CHEHEA
RV, NE-101E3 1 7T = —DZFDRE%
Wk 287z @ EERE L CER T AMMEDH 550 b
Lz,

At QUAS, 2008) ORY X FFT 75K/ 4 K
®IZBWTIX, FRKOESE, BERETEESNIRE
DRERETH CHEEINZDDOL ) EWEEZR L. —T,
VES VA ERETIZ 7 A—CERBEREIEIRE
HEIDDEDPoIEZBRWTIE, 20X ZEIZE
OONLholz. LAL, BREBICBVTH N, &
BN L 5TV = VARG I8 253
DHNT. AL = FL YD LI EZ VREHED

ZnH 0TI, TIUIRERAIESTHMT 2 & Sh
TW52% (Hasegawa 5, 1991), V&= » AR EG=IC
WS LR BESMEICOVWTIEANTHELDT, £
DRIZONWTORFADBLETH S, RWFETH72 EIA
B - S CIEM R ERNTRETHLDOT (AR S,
2008), TOBZIIHERGZOMELELRLEOEEZILN
5.

Dk, ARWFZEoER, BEREICBIT 2 TERIERS
FUL, FRB) B VERBEADS R L, ARBEREVER S
WZOWTIFEEAZ LW EAIBH L2, LA, JE-
100 X ) ICARKG % EEA T 5R/EAMFIET 5 Z L 1EH
LT E . E61, EREBUINOEERREICOLHK
DEFDOIERA »FIHPIFIET 5D T (ILAS, 2006),
SHRIEFN S OREER S ORI FETT 2 LEDND
5.

Z2 0®

FERBHRERETHRE SN TVAIERS Y FVIZon
T, RMHCEEFh LTRSS TH S ) = VA B
T E=VERENE L. TROEADOERIIBWY
T, FEHODHIELL: A D, 2008) BEREENE
Er vz, WINoRKETH, RithoEEL) €=
VHIZ) B VEHATH 572, BRETEREOZ W
KHh XV THDBrTY3IH Y (Citrus keraji hort. ex
Tanaka), ¥ # 4 I # ¥ (C. keraji hort. ex Tanaka), 7
% ¥ AR (C. nobilis Lour.), ¥ 4 77— — (C. depressa
Hayata), ¥ —72— (C. sp) B 7 A — (C rokugatsu
hort. ex Y. Tanaka) DV &= VEHARIX, Tz ffEE
WCEETHLIEDRASLNTVE T Y T2 IhryBIY
Reh v EFARE, HbH0EPhhol. —F, Y47
7 =Y —HiEDOMBEELETH L) 100 €= VA
ARERITH100 ppm & 0o 7z,

51 3Lk

Breksa, A. P. and P. Ibarra. 2007. Colorimetric method for the
estimation of total limonoid aglycones and glucoside
contents in citrus juices. J. Agric. Food Chem. 55: 5013-
5017.

Guadagni, D. G., V. P. Maier and J. G. Turnbaugh. 1973.
Effect of some citrus juice constituents on taste
thresholds for limonin and naringin bitterness. J. Sci.
Food Agric. 24: 1277-1288.

Hasegawa, S., P. Ou, C. H. Fong, Z. Herman, C. W. Coggins,
Jr. and D. R. Atkin. 1991. Changes in the limonoate
A-ring lactone and limonin 17-f-D-glucopyranoside
content of navel oranges during fruit growth and
maturation. J. Agric. Food Chem. 39: 262-265.

Herman, Z., C. H. Fong, P. Ou and S. Hasagawa. 1990.
Limonoid glucosides in orange juice by HPLC. J. Agric.
Food Chem. 38: 1860-1861.



12 A 5

Lam, L. K. T., J. Zhang and S. Hasegawa. 1994. Citrus
limonoid reduction of chemically-induced tumorigenesis.
Food. Technol. 48: 104-108.

AARSER] - RARSE - MR - IIACHES. 2008, HLY
= VYU 2 W BERENERIC L 70 v F
YV OREREVER, V) = VIR O E R, B
7: 481-489.

Schoch, T. K., G. D. Manners and S. Hasegawa. 2001.
Analysis of limonoid glucosides from Citrus by
electrospray ionization liquid chromatography-mass
spectrometry. J. Agric. Food Chem. 49: 1102-1108.

Tian Q. G., E. G. Miller, H. Ahmad, L. L. Tang and B. S.
Patil. 2001. Differential inhibition of human cancer cell
proliferation by citrus limonoids. Nutr. Cancer

International J. 40: 180-184.

INARHESL - FAARIER]. 1999, FEEGIEMERIC X 5 H v

YR ROFMHh D) E= v 0EE. BT,
33: 113-125.

INAHES - ARASER] - ke - b i - AfRED -
AN, 2008. ERBIZBIIAERY VFY DK
VANFYT IR A R, AR LS.
58: 1-7.

IAHES - AN — - AR 5 - ks - I -
HREF A - BRASETL - A S - APRE - BaoX
A. 2006, FEEFHEISBITHIERS V¥V BIZER
O L EORAE, RG], 29: 5-11.

BB TR, 2002, WHEES VXY (VAT x—) O
TRREHERE - BRI, BSEHAN. 57: 30-33.

SR - s & - FIFIEME - AOARSER]. 2001, A
7Yy —RMOREB LR hORY A M FY
7 IR G, FFIUE, 9: 5.

Tl



