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Changes in the Limonoid Content during Development of Citron Fruit (Citrus medica L.)

Huhua Cai, Ganga Prasad Kharel and Fumio Hashinaga

Faculty of Agriculture, Kagoshima University, Kbn‘moto, Kagoshima 890

Summary

Limonoid compounds are bitter principals in the citrus fruit. The changes of limonoid
in the component parts, seed, flesh, segment membrane, albedo and flavedo, of the citron
fruit (Citrus medica L.), obtained from Azuma town, Kagoshima Prefecture, during the
development from November to February were investigated. Limonoids  were extracted
with ethylacetate and analyzed with high performance liquid chromatography.

1. Different from many other citrus fruits, such as ‘Wase satsuma mandarin’, ‘Natsu-
daidai’ etc., nomilin was a major limonoid in all the parts of citron fruit except seed, in
which the content of nomilin was next to that of limonin. '

2. The total limonoid concentration in the seed was highest, ranging from 3,270 to
1,600 ppm, followed by segment membrane (350—310 ppm), albedo (250— 150 ppm),
flavedo (225—150 ppm) and flesh (45—30 ppm) from November to February.

3. In mature citron fruits, total limonoid content reached the maximal levels in Novem-
ber, and then decreased rapidly in December and then increased slightly in February.

4. During the maturation of the citron fruit from December to February, the total limo-
noid concentration in all parts except the albedo increased rapidly, followed by a rapid
decrease in the over ripe stage. Limonoid concentrations continuously increased during
maturation in the albedo and in the flesh from 4 to 15 ppm and from 55 to 170 ppm, re-

spectively.
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44.599 Obacunone, 1ug

18.919 Deoxylimonin, 1ug
24.826 Ichangin, 1 ug
29.142 Deacetylnomilin, 1ug
32.364 Limonin, 1ug
8.046 Nomilin, 1ug
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Fig. 1. HPLC tracings of neutral limonoid standards (left) and those
obtained from mature citron seeds (right). Analytical conditions:
Nucleosil 7C;g reverse phase chromatography column (4.6 X 250
mm); solvent, 30 to 60% acetonitrile (60 min) ; flow rate 0.8 ml *

min~ ' wavelength, 210 nm.
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Fig. 2. Seasonal Changes (---) in limonoid concen-

trations in the flesh of mature (M) citron fruit. I

and OR represent immature and over-ripe fruits.
[1, Deoxylimonin; I, Ichangin; &, Deacetylnomi-
lin; O, Limonin; @, Nomilin; 4, Obacunone.
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3. Seasonal Changes (---) in limonoid concentra-

tions in the segment membrane of mature (M) cit-
ron fruit. I and OR represent immature and over-

ripe fruits.

[, Deoxylimonin; M, Ichangin; &, Deacetylnomilin;
O, Limonin; @, Nomilin; &, Obacunone.
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Fig. 4. Seasonal Changes (---) in limonoid concen-
trations in the flavedo of mature (M) citron
fruit. | and OR represent immature and over-ripe
fruits.

[, Deoxylimonin; [, Ichangin; &, Deacetylnomi-
lin; O, Limonin; @, Nomilin; &, Obacunone.
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Fig. 5. Seasonal Changes (---) in limonoid concen-
trations in the albedo of mature (M) citron
fruit. I and OR represent immature and over-ripe
fruits.

[, Deoxylimonin; I, Ichangin; &, Deacetylnomi-
lin; O, Limonin; @, Nomilin; &, Obacunone.
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Fig. 6. Seasonal Changes (---) in limonoid concentra-
tions in the seed of mature (M) citron fruit. I and
OR represent immature and over-ripe fruits.
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Table 1." Limonoid concentration in mature citron seed in

November.
. . Concentration ° Relative .
Limonoids concentration
(ppm) (%)
Limonin 1,490 45.5
Nomilin 1,450 44.3
Deacetylnomilin 263 8.0
Obacunone 37 1.1
Deoxylimonin 29 0.9
Ichangin 6 0.2
Total limonoid 3,275 100
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