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1. Soxhlet

2. Maceration
3. Percolation
4. Ultrasound
5. Cavitation
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Table 1 Analysis of variance (ANOVA), quantitative trait fennel under the ultrasound treatment
levels in comparison with soxhlet

Mean Square

Source DF vield Total Phenolic Scavenging
Compounds DPPH
Temperature 1 11.9010 6.72T11 239.27ns
Power 2 4.8911 3.4411 1540.9111
Time 2 2.58ns 2.101 276.32]
Temperature x Power 2 0.39ns 1.561 948.701]
Temperature x Time 2 0.26ns 0.291 1017.5601
Power x Time 4 0.10ns 0.61T11 2428.511]
Temperature x Power x Time 4 0.10ns 0.09ns 275.16]1
Error 39 0.89 0.07 84.35
Total 56 - - -
Coefficient of variation - 12.45 15.50 11.34

ns: non significant, *: significant in 5% level*: significant in 1% level
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Conventional extraction methods such as soxhlettiare consuming and there is a risk of damage
for heat-sensitive components. In this study, tber method of ultrasound and the conventional

method of soxhlet were compared regarding to tleédyand antioxidant properties of fennel seed

extract. The soxhlet method conditions were tentpegaof85 °C, and duration of 240 minutes, while

in ultrasound method the samples were examinedatamperatures (40 and 60 °C), three durations
(15, 30 and 45 min) and three powers (100, 20030 W). The results showed that the highest
value of the extract yield, equivalent to 8.79 g extract/100 g of fennel seeds was obtained aC60

45 min and 300 W. There was no significant diffeeebetween soxhlet and ultrasound methods but
ultrasound method caused an increase of 3.9 % ttharsoxhlet method. The highest amount of

phenolic compounds equivalent to 3.15 mg/ml ferseeld extract was obtained at 60 °C, 45 min and
200 W, which was significantly different compared doxhlet method and the ultrasound method
caused an increase of 50.8 % of the phenolic comg®uompared to the soxhlet. The percentage of
DPPH free radical scavenging was highest at 6QL%0nin and 300 W, with 98.88% that there was

no significant difference compared to soxhlet mdttamd it only caused an increase of 0.18 %

compared to the ultrasound method. Regarding tdrtreeand low temperature, the superiority of the

ultrasound method was proved.
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