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Optimization of Ultrasonic Extraction Process of Magnolia grandiflora Seed Oil by Response Surface Method-

ology
YU Zi-chuan, LI Xiao-long, YU Jie-jing(Pharmacy College, Hubei University of TCM, Wuhan 430061, China)

ABSTRACT OBJECTIVE: To optimize ultrasonic extraction process of Magnolia grandiflora seed oil. METHODS: The ultrason-
ic extraction process was optimized by response surface methodology with the yield of oil as index using ratio of liquid to solid,
ultrasonic temperature and ultrasonic time as factors. RESULTS: The optimal process were as follows: ratio of liquid to solid was
25:1(ml/g) ; ultrasonic temperature was 40 °C ; ultrasonic time was 30 min. CONCLUSIONS: The technology is reasonable, feasi-
ble and suitable for the extraction of M. grandiflora seed oil; observed responses are in close agreement with the predicted values

of the mathematic models.
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Fig 1 Effects of different granularity of M. grandiflora seeds
on the yield of oil
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Fig 2 Effects of ultrasonic time on the yield of oil
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of oil
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Fig 4 Effects of different ultrasonic temperatures on the

yield of oil
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Tab 1 Factors and levels
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Tab 2 Design and results of response surfaces test

Wi Anl/g B, Ch 1,%
| 30 30 30 3167
2 10 50 30 35.68
3 2 40 30 3833
4 30 40 40 3841
5 2 40 30 388
6 2 40 30 38.06
7 20 50 40 3845
8 30 50 30 38.56
9 30 40 20 3785

10 10 40 2 33.64
11 2 40 30 3831
12 10 30 30 2886
13 2 50 2 3835
14 2 30 40 331
15 2 30 20 2987
16 2 40 30 3831
17 10 4 40 34.65
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Tab 3 Results of analysis of variance
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Fig 5 Effects of ratio of liquid to solid and ultrasonic tem-
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perature on oil yield (ultrasonic temperature at 30 min)
A.three-dimensional response surface; B. contour map
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Fig 6 Effects of ratio of liquid to solid and ultrasonic tem-

perature on oil yield (ultrasonic temperature at 40 °C)
A.three-dimensional response surface; B. contour map
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Fig 7 Effects of ultrasonic time and ultrasonic temperature
on oil yield (ratio of liquid to solid 20: 1, ml/g)
Athree-dimensional response surface; B. contour map
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Tab 4 Results of validation tests
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