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Abstract: The optimum ustrasonic —assisted extraction technology of three limonoids constituents from citrus
seed was investigated. According to the results of single factor test, the response surface method was used to
optimize the extraction process. The optimum test conditions were as follow: the best solvent system was
methanol, extraction time 40 min , temperature 33 °C, and liquid—solid ratio 13 : 1 (mL/g). In verification test,
the extraction yield of three limonoids constituents in citrus seed was 11.804 5 mg/g, basically consistent with
the total rate of predicted value was 11.756 9 mg/g. The response surface method was feasible to optimize the
extraction technology of limonin, nomilin and obacunone in citrus seed.
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Fig.2 Effects of each factor on extraction yield of three limonoids

constituents in citrus seed
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Table 2 Experimental design and results of response surface

- Y/ Y,/ Ys/ Y/
885 A/min B/C C/(ml/g)

mg/g) (mglg) (mg/g) (mg/g)

1 10 20 10 35609 29130 07091 7.183 1
2 50 20 10 4.6321 42079 1.0160 9.856 0
3 10 40 10 44301 41651 0.8132 9.408 4
4 50 40 10 50780 42962 0.8520 10.226 2
5 10 30 5 32611 3.1660 05684 6.9955
6 50 30 5 34219 39639 0.8562 8.2420
7 10 30 15 39690 35914 09691 85295
8 50 30 15 58622 4.6993 09886 11.5501
9 30 20 5 32251 34000 06360 7.2611
10 30 40 5 4.000 8 4.101 0 0.6912 8.793 0
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Continue table 2 Experimental design and results of response

surface

IS A/min BIC C/(ml/e) Y,/ Y,/ Y,/ Y/
U E\TL
7 min ml/g (mg/g) (mg/g) (mg/g) (mg/g)

42850 39871 0.8921 9.164 2
5.160 1 4.5778 0.9251 10.662 9
54502 4.5506 0.840 6 10.841 4
5.6590 4.8103 0.9200 11.3892
57009 4.6630 0.876 0 11.2400

11 30 20 15
12 30 40 15
13 30 30 10
14 30 30 10
15 30 30 10
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Table 3 Analysis of variance for fitted quadratic polynomial

model
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B 3.96 1 3.96 49.18  0.000 9
C 9.28 1 9.28 11531 0.000 1
AB 0.86 1 0.86 1069  0.0222
AC 0.79 1 0.79 9.78 0.026 0
BC 0.000 3 1 0.0003 00034 09556
A? 4.19 1 4.19 5202 0.000 8
B 3.15 1 3.15 39.16  0.0015
o 5.89 1 5.89 7319  0.000 4
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Fig.3 Responsive surface and contour of effects of each factor on

extraction yield of three limonoids constituents in citrus seed
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