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Abstract

Limonin is a triterpenoid that causes a bitter taste in Citrus fruits. It was

extracted from lime seeds according to the method of Pifferi ez al (1993) with a yield of

755.03 + 32.67 mg/kg. the purity of extracted limonin was 86-92% compared to the

standard limonin. Identification of limonin was done by MS, NMR, IR-spectroscopy,

and TLC. The molecular formula of limonin was C,H, O, with molecular weight of

471.3. It exhibited a single broadened, high intensity, carbonyl absorption band.

Limonin can best be differentiated detected by the orange spot color of TLC-

chromatogram with Ehrlich’s reagent. Limonin was insoluble in water, but was soluble

in alcohol, chloroform, acetonitrile and acetone.



The stability study was done using both aqueous and solid states, by high
performance liquid chromatography. The study of temperature and pH effects on the
stability of limonin was indicated that the decomposition of limonin in the aqueous
phase followed an apparent first order reaction. It was stable in pH 5 at 45°C with the
reaction rate constant of 2.06 x10_4min_1, and Arrhenius activation energy of 2.45
Kcal/mole. Whereas the degradation of solid limonin was a first order reaction, it was
stable at 45°C with a reaction rate constant of 1.58 x10~ day_], and Arrhenius activation

energy could be calculated as 3,123.11 Kcal/mole.

The immunomodulating effects of the extracted limonin were investigated
using Swiss albino mice by oral administration of various concentrations of limonin
from 5, 10, 20, 50, 100 and 200 ppm. The macrophage stimulation activity of limonin
was evaluated as the number of exudated cells in the peritoneal cavity (peri (5)
exudated cells: PEC number), the percentage of phagocytic (PP), and phagocytic index
after limonin administration for several days. It was found that the PEC numbers in
mice fed with 0.5 ml/day/mouse of 50 ppm, 100 ppm and 200 ppm of extracted limonin
for 6 days were 515.00 £ 19.15 x10 " cell/ml, 761.25 + 29.55 x10 'cell/ml, and 863.75 +
25.62 x10 'cell/ml respectively, which was a significant increase compared to the
control. The more limonin concentration administered to the mice, the more the PEC
number increased. In addition, the more days of limonin administration, the more

increase in the PEC number in every group of limonin treated mice with confident level



of 95%, as did the PP and PI in mice fed with 0.5 ml/day/mouse of 50 ppm, 100 ppm
and 200 ppm of extracted limonin for 6 days were 82.37 = 0.61 and 0.9894 + 0.0106,
103.04 £ 2.76 and 1.3756 = 0.0266, and 114.98 + 2.57 and 1.5669 £ 0.0410 consecutively.
The total white blood cell counts significantly increased in mice fed with 0.5
ml/day/mouse of 50 ppm, 100 ppm and 200 ppm of extracted limonin. The maximum
WBC count was obtained on the 12" day in the mice treated with .0.5 ml/day/mouse of
200 ppm of limonin about 470.00 + 13.04 x10" cell/ml. Specific antibody titers were
significantly increased in mice treated with this dose of limonin as well. The maximum
antibody titer of 1024 was observed in the dose of 0.5 ml/day/mouse of 200 ppm of

limonin treated mice on the 12" day after 20% SRBC immunization.

The processing of lime juice in the study were hand-expressing, machine
expressing, heating, and freezing. It was found that limonin expressed by machine had
highest concentration of 17.49 £ 0.05 ppm, whereas the machine-expressed and frozen lime
juice gave a higher concentration than machine-expressed with heated one. The processing of
lime juice affected the total white blood cell count in 0.5 ml/day/mouse of lime juice-
treated mice, significantly with 95% confident level, but there was not a significant

difference in the specific antibody titers in lime juice-treated mice.
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