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The contents of limonin, nomilin and limonin glucoside in different tissues of dangyuja (Citrus spp.)
were measured during fruit growth and maturation by liquid chromatography-mass spectrometry
(LC-MS). Both nomilin and limonin contents increased from June, peaked in October and in
December, respectively, and then decreased afterwards. In contrast, the content of limonin glucoside
increased from October and remained at high levels throughout the maturation. The contents of
limonin, nomilin and limonin glucoside in peel decreased gradually throughout the growth and the
trends of changes were similar to each other. However, all three limonoid contents in juice sac
increased dramatically at the end of fruit maturation. The highest concentration of limonin and
nomilin was observed in seed, followed by segment membrane, whereas the highest limonin gluco-
side concentration was observed in segment membrane, followed by juice sac.
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Fig. 2. Dangyuja (Citrus spp.) fruits in different growth and maturation stages. June (A), October (B), December (C), February (D), and

March (E).
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Fig. 3. LC-MS chromatograms of limonin and nomilin. A: m/z 471 ion chromatogram of limonin standard, B: m/z 515 ion chromatogram of
nomilin standard, C: m/z 471 ion chromatogram of dangyuja extract, D: m/z 515 ion chromatogram of dangyuja extract, 1: Limonin, 2: Nomilin.
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Fig. 4. LC-MS chromatograms of limonin glucoside. A: m/z 649 ion chromatogram of standard, B: m/z 649 ion chromatogram of dangyuja
extract.
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Fig. 5. Limonoid contents of dangyuja during fruit growth and
maturation.
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during fruit growth and maturation.
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Table 1. Contents of limonoid in different tissues of mature
dangyuja fruit

Contents (ng/g DW)
Tissue i in-
Limonin Nomilin leon{n
Glucoside
Flavedo 56.4+172 3.6+1.6 307.1+£34.9
Albedo 252+124 5.8+2.9 64.9+7.5
Segment membrane 166.8+40.3 163.7+9.4 1829.0+121.6
Juice sac 55.8£15.9 46.1+8.1 1373.0£80.5
Seed 606.0£1722 1179.0+91.2 397.9£23.3
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