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Table 1 Design of L, (3') orthogonal test table
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K
Level LRI/ (D BHRCLE (B) BRI /WO LB 4] /s (D)
Ethanol concentration Solid-liquid ratio Microwave power Extraction time
1 40 1:15 500 40
2 50 1:20 600 50
3 60 1:25 700 60
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Fig. 1 The effects of ethanol concentration

on the pine needle volatile oil extraction rate
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Fig. 2 The effects of solid-liquid ratio on pine
needle volatile oil extraction rate
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Fig. 3 The effects of microwave power on pine
needle volatile oil extraction rate
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Fig. 4 The effects of extraction time on
pine needle volatile oil
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Table 2 Analysis of orthogonal test results

[k # Factors

i B/ %
No. CBEWRE/ Y5 (A L HE (B) PRI AR/ WO PRI ] /(D) Extraction rate
Ethanol concentration Solid-liquid ratio Microwave power Extraction time

1 40 1:15 500 40 0.102

2 40 1:20 600 50 0.108

3 40 1:25 700 60 0.114

4 50 1:15 600 60 0.121

) 50 1:20 700 40 0.138

6 50 1:25 500 50 0.131

7 60 1:15 700 50 0.122

8 60 1:20 500 60 0.119

9 60 1:25 600 40 0.104
K, 0.324 0. 345 0.352 0. 344

K, 0. 390 0. 365 0.333 0. 361

K 0. 345 0. 349 0.374 0. 354

R 0. 066 0.020 0.041 0.017

BT RIEL SRR HE ABCGD K
Pl I AR R & T4 A AB.CG D,
IE AN EF P R R B T L A iR L& ALB, Gy
D, S E4R BN 0. 138,

2.3 MEHR
12 3 A1 4 n] M1, 45 2 3% K i AT 11 A 42
(0 2 BT H A R AR B 2 B A

107



Am T 3, - jEAkAk 2 ok oz R % #H # 12 1

T BE A R A LA R T LA T A T O I MBSk 10 mm DL E,
£3 BHERBMXEAEHIERR

Table 3 Antibacterial effect of volatile oil on E. coli

Y 4% /mm Diameter
No. Al A2 A3 A4
1 10. 10 10. 85 10. 97 10. 32
2 10. 02 10. 22 10. 64 10. 98
EH{E Average 10. 06 10. 54 10. 55 10. 81
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Table 4 Antibacterial effect of volatile oil on Staphylococcus aureus

G 2 B /% /mm Diameter
No. Al A2 A3 A4
1 10. 25 10. 62 10. 65 10. 96
2 10. 01 10. 22 10. 82 10. 92
- Average 10.13 10. 41 10. 79 10. 99
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Study on the Extraction and Antibacterial Effect of Alpine Pine Needle
Volatile Oil of Changbai Mountain by Microwave-assisted Extraction

LI Yang
(Jilin Academy of Agricultural Science and Technology,Jilin,Jilin 132011)

Abstract: In order to determine the best extraction process of alpine pine needle volatile oil of Changbai Moun-
tain by microwave-assisted extraction, taking alpine pine needle as test materials, the extraction condition and
antibacterial effect of pine needle volatile oil were studied with orthogonal experiments. The results showed that
the highest extraction rate of pine needle volatile oil was 0. 138% ,the best extraction combination was A, B, Cs
D, .that’s ethanol concentration, solid-liquid ratio of 1:20, microwave power of 700 W and extraction time of
40 s;with decreasing concentration of pine needle volatile oil. bacteriostatic activity was increasing.

Key words: alpine pine needle;volatile oil; microwave-assisted extraction
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