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Abstract

Recently, subcritical water extraction (SWE) has appeared as a useful technique to
replace the traditional extraction methods. SWE is performing when water
exceeds its boiling point temperature (100°C) and reaches its critical point
(374°C, 22.1 MPa) at a pressure which is high enough to keep it in the liquid state
during the whole extraction process. At these conditions, values of viscosity,
density, and dielectric constant decrease.

In this research, essential oil product from Trachyspermum ammi (T. ammi) seeds
was extracted using subcritical water and further analyzed by GC and GC-MS for
determination of chemical compositions. A Taguchi experimental design L9
orthogonal array was employed to evaluate effects of temperature (100, 150 and
175°C), mean particle sizes (0.25, 0.50 and 1.00 mm) and water flow rates (1.0,
2.0 and 4.0 mL/min). The optimum conditions were obtained from S/N ratio
analysis, respectively, at temperature of 175°C, flow rate 2.0 mL/min and mean
particle size 0.25 mm.

The SWE was compared with conventional methods, hydro-distillation and
Soxhlet extraction, in terms of the extraction efficiency of main component,
Thymol. On the other hand, the amount of valuable oxygenated components in the
SWE method is significantly higher than hydro-distillation and Soxhlet extraction.
Because of the significant presence of the oxygenated components, these facts
showed that extract using the SWE method has more valuable components

selectively and quickly.

Keywords: Trachyspermum ammi, Thymol, subcritical water extraction, Taguchi

method, S/N ratio.
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3 solid-phase microextraction (SPME)
4 stir-bar-sorptive extraction (SBSE)

> liquid-phase microextraction (LPME)
6 single-drop extraction (SDE)

7 miniaturised SPE systems



OLLS 3 (b gL uilul ! yZuiw! (o guls (o) 1 gl Juad

(8] golo sladiges g ymimw! o9, (Gamm lio :(0-1) Jgao

&y
SDE SBSE SPME SPE LLE
byl po
\-y.. mL co-y-mL | y..y..mL | y.y..mL | y_y...mL FENRRPISIRY
W, W, W g ok RS gy
- o+ ++++ ++ ++
boyl58 5l
o+ +++ ++++ ++++ ++++ Lm)‘).é Ao
ioq iooq ..
o+ +++ o+ +H+ o+ o+ ++++ Lm)‘)sﬁ.c
o+ ot o+t o+t o+t NLTH
+++ ++ + ++++ +++ ;Ja.s 8 dos
++ - - T ++ Y
+++ + + ++++ ++ c;’?‘
Lwgie Lugie lawgie laugie Yb S ol
by o9 bgie w9 boge | iyl less
\+_\Y. min q._yy.min | y._q.min | y_y. min | y_y. min 2l sl b
/e sy=+/s .o mL _ - y-o mL \._y..mL Dl x>
g o )kd ) e | Wgei Akl | dgeiaiyb |l gy | (Plogy
(S O P | gginS | 9es RS | Sk | (P )
gl oloy PHO colej o iigy Caalieds D> o> PH
w0 kad o5l Ll | PH L ooy uindie | g g D>
. o . PH i SelS (sl
Wi SP SIS | Gp a8 | D8 ol p=> i
Los <5l Ll | kst s IR S
D9y edzly | llyd oo
Ogel S| gy (23l
Oyl p IS
ol ol o bosie ol | Ul e e aiie
ok by bgie bgie ol 5 a0
o bgie Y. Y ok Ogelogsl 4 52

— . ii
b izl
iii

sl @il b



