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Microwave Assisted Extraction of Seed oil and Root Saponin from Phytolacca
americana and Their Physicochemical Properties as well as Insecticidal Activity
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Abstract: Microwave assisted extraction process of seed oil and root saponin of Phytolacca americana ,the physicochemi-
cal properties of seed oil and insecticidal activity of root saponin were investigated in the present study for a better devel-
opment and utilization of P. americana. Results showed that, (1) the optimal microwave assisted extraction process of
seed oil were solid-liquid ratio of 1: 10 (g/mL) , microwave time of 70 min, microwave power of 300 W, microwave tem-
perature of 50 °C ,the maximum extraction rate of seed oil was 26.8% under the optimal conditions. (2) the optimal ex-
traction process of root saponin were solid-liquid ratio of 1: 25 (g/mL) ,microwave time of 80 min, microwave power of
500 W, microwave temperature of 70 °C ,the maximum extraction rate reached 26. 8% . (3 ) physicochemical properties
including density, dioptre , iodine value ,acid value, peroxide value,saponification value were 0. 887 g/mL.1.542 nD* |
138.6 g 1,/100 g.0.89 mg KOH/g 28.25 meq/kg 45 185.7 mg KOH/g,respectively. (4) root saponins had an obvi-
ous insecticidal activity to the tested pests of Plutella xylostella ,the mortality rate increased with the extension of treating
time and reached to 84.4% in the fourth day. The results indicated that,seed oil and root saponins of P. americana can
be extracted efficiently by microwave assisting, they have a great development potential in the field of grain and oil secur-
ity and biological pesticide.
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Table 1  Results of orthogonal experiment of microwave assisted extraction of P. americana seed oil

No. Solid-liquid ratio . o W) Temponatune () Yield of seed il (%)
1 1:8 50 200 30 22.6
2 1:8 70 250 40 21.9
3 1:8 90 300 50 22.3
4 1:10 50 250 30 24.3
5 1:10 70 300 50 26.8
6 1:10 90 200 40 23.5
7 1:15 50 300 40 23.2
8 1:15 70 200 50 22.7
9 1:15 90 250 30 21.8
k, 22.3 23.4 22.9 22.9

K, 24.9 23.8 22.7 23.1

K; 22.6 22.5 24.1 23.9

R 2.6 0.4 1.4 1.0
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Table 2 Value of physicochemical indexes of seed oil of P. americana

o AHX 2 i Eliplicig e iz it AL (E BAUE

IEId/\ Density Index of refraction Idoine value Acid value Peroxide value Saponification

neex (g/mL) (n¥) (g 1,/100g) (mgKOH/¢g) (meq/kg) value (mgKOH/g)
I (E Value 0.887 1.542 138.6 0.89 28.25 185.7
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Fig. 2 Effect of solid/liquid ratio (A) ,microwave time (B) ,microwave power (C) and microwave temperature (D) on the yield

of root sapoin of P. americana
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Table 3 Results of orthogonal experiment of microwave assisted extraction for root sapoin of P. americana

TP <.A )/H{T}i b . Mfc?o);ijszit‘ijﬁng ( Cl\/?f(%(i%j]eﬁ ( Il)\/?lf/:z(){%;ig i’ﬁie%iﬂtf{%i
No. Solid-liquid ratio time (‘min) power (W) Temperature (°C) saponin ( % )
1 1:15 60 400 50 2.32
2 1:15 80 500 60 2.90
3 1:15 100 600 70 2.92
4 1:20 60 500 50 2.98
5 1:20 80 600 70 3.01
6 1:20 100 400 60 2.44
7 1:25 60 600 60 3.09
8 1:25 80 400 70 3.00
9 1:25 100 500 50 3.20
k, 2.71 2.80 2.59 2.83
K, 2.82 2.97 3.02 2.84
K; 3.01 2.85 3.00 2.98
R 0.30 0.17 0.43 0.15
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