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Microwave-assisted extraction of saponin, phenolic and flavonoid compounds
from Trigonella foenum-graecum seed based on two level factorial design
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ABSTRACT

Fenugreek (Trigonella-foenum graecum) is a tropical plant with medicinal properties which is
traditionally known since the ancient time. In this research, various microwave-assisted
extraction (MAE) related parameters such as extraction time (2—12 min), ethanol concentration
(20-100%), microwave power (300-700 W), ratio of feed-to-solvent (1:8-1:16 g/mL) and
extraction temperature (40-80 °C) were evaluated using experimental method of one-factor-at-
a-time (OFAT). The screening of extraction parameters was then evaluated using two-level
factorial design under Design-Expert to find out the significant parameters in terms of obtaining
high extraction vyield, total saponin, phenolic and flavonoid contents in fenugreek seed. The
results of OFAT revealed that the maximum yields of recovery were achieved at microwave
parameters of 3 min irradiation time, microwave power 600 W, 60% solvent concentration,
1:10 g/mL of feed-to-solvent ratio and 70 °C temperature. The screening process using two
level factorial design (TLFD) also indicated that solvent concentration, time of irradiation,
microwave power and ratio of feed-to-solvent were the significant parameters affecting the
recovery vyields of total saponin, phenolic and flavonoid contents where (p < 0.05). While, the
temperature of microwave was not counted significant (P >0.05). The extract was also
evaluated for its chemical composition using GC—MS analysis..

KEYWORDS
Fenugreek seed; Factorial design; Total saponin content; Total flavonoid content; Total phenolic content

DOI: https://doi.org/10.1016/j.jarmap.2019.100212



https://core.ac.uk/display/237500463?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
https://doi.org/10.1016/j.jarmap.2019.100212

ACKNOWLEDGEMENTS

The authors are thankful to Universiti Malaysia Pahang (UMP) for supporting this research using

Grant No. PGRS 1803105.


https://www.sciencedirect.com/science/article/pii/S2214786119301263?via%3Dihub%23gs0005

	ABSTRACT
	ACKNOWLEDGEMENTS

