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Optimal methods for extracting bioactive compounds from tarragon
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Abstract

Tarragon (Artemisia dracunculus L.) is a medicinal herb traditionally used to treat digestive disorders and stomach ulcers. In this study,
the extraction characteristics of the major bioactive compounds of tarragon, estragole, eugenol, and herniarin, were determined using
subcritical-water extraction (SWE) and ultrasound-assisted extraction (UAE). Their efficiencies, compared to conventional solvent
extraction, were evaluated. For SWE, the highest yields were obtained for estragole (0.66+0.04 mg/g) at 200°C for 5 min, eugenol
(0.11£0.00 mg/g) at 200°C for 15 min, and herniarin (3.35+0.09 mg/g) at 190°C for 5 min. For UAE, only herniarin (1.49+0.07 mg/q)
was detected, with a maximum yield of <350 W for 10 min. For conventional solvent extraction, eugenol was not detected, for 100%
methanol (45°C, 120 min), the highest yield for estragole was 0.37+0.05 mg/g, and for hot water extraction (90°C, 120 min), the yield
for herniarin was 1.59+0.04 mg/g. Among the tested methods, SWE had the highest overall efficiency without the use of organic
solvents, highlighting its potential as a rapid and eco-friendly technique for effective extraction of bioactive compounds from tarragon.
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Fig. 1. Schematic diagram of (A) the subcritical-water extraction system
and (b) the ultrasound-assisted extraction system.
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Fig. 2. GC chromatograms of (A) standard solutions of estragole, eugenol,
and herniarin (0.25 mg/mL), (B) tarragon extract obtained by subcritical-
water extraction (200°C, 15 min), and (C) tarragon extract obtained by
ultrasound-assisted extraction (350 W, 10 min).
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Table 1. Effect of extraction temperature and time on the yield of
subcritical-water extraction

Extraction conditions

Eﬁ;atzt;zn (6 T G Extraction yield (%)
5 31.56+0.82°
110 10 34.76+0.74°
15 39.27+0.20°
5 38.39+1.08°
130 10 36.94+0.71°
15 43.88+0.74°
5 38.53+0.90°
150 10 40.84+0.63°
15 48.17+0.37°
SWE
5 48.64+0.57°
170 10 46.16+0.61"
15 53.95+0.37'
5 47.90+0.90°
190 10 54.25+0.81"
15 51.28+0.74"
5 47.68+0.61°
200 10 56.59+0.41
15 54.1420.32

‘Means within the same column sharing a common superscript letter are not
significantly different according to Duncan’s multiple range test (X0.05 Table, n=3).

55.5940.41%2] o $&2 HERth o#et B Miron et
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= ESE 312 1199 oAl 2204 PP HRl AR wet
EltK(Siano et al., 2003).
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2.200C, 1550]Qith E5] AA0R =O 2221(170-2007)
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Zolw, oF 205C olgollA BES7F ARFETAL A=A Qlo], ot
Ao Bl A 2 LEoAE YA oR F2H ZO0R Helt

(Matykiewicz & Skorczewska, 2022).
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Fig. 3. Effect of extraction temperature and time on the subcritical-water
extraction of estragole (A), eugenol (B), and herniarin (C) concentrations
from tarragon. Means with the same letters are not significantly different
according to Duncan’s multiple range test ({0.05, n=3).
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Fig. 4. Effect of ultrasound power and time on the ultrasound-assisted
extraction of herniarin concentration from tarragon. Means with the same
letters are not significantly different according to Duncan’s multiple range
test ({0.05, n=3).
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Table 2. Comparison of bioactive compounds extracted by subcritical-water
extraction, ultrasound-assisted extraction, and conventional solvent extractions)

Compounds (mg/g)

Extraction Extraction
solvents conditions  ggtrag0le Eugenol Herniarin
SWE Optimum  0.66+0.04° 0.11+0.00 3.35+0.09
condition  (200°C/5 min) (2007C/15 min) (190°C/10 min)
Optimum 1.49+0.07°
UAE condition nd nd (350 W/10 min)
Water 90C, 120 min nd nd 1.59+0.04°
80% ethanol 45T, 120 min  0.17+0.02° nd 1.20+0.04°
100% methanol 45C, 120 min  0.37+0.05° nd 0.14+0.01°

"Means within the same column sharing a common superscript letter are not
significantly different according to Duncan’s multiple range test (££0.05, n=3).
Ind, not detected.

SF9ICH(Table 2). 3-8 &l 80% OlEhS(45C, 1208), 100% |
BR2(45C, 1208), 18|11 E90T, 12085 Sz ARSI

JAETES AFA IFEE, BV AR 250t Hx &
S G FEOME ASEHA LI W, ofdAlG &M
= HAEHET, ol 12 2H0A B9 |38 st
=730] Ropx|1L A o8 A=/ SRMES] 8&0] olsiA]7]

Fo]tiSomat et al., 2025). 80% OflgF2 L 100% HERS 25
oA 27 0.1740.02 mg/g, 0.37:0.05 me/g0] AZE|Qlow, ofe]
A F2E(0.6620.04 mg/e)ol A 7HE 2 e HERT wt
A olIAIG &2 ASA BRFEQ] olAERREY] 35 7P &
TAQl & WHos wdE:

FARES ofAlS FEE014 0.1120.00 mg/gC 2 HEEIC
W, e 2 FEH0Ae HEEHA eskth AgAolM e g
L] {718H FE0A FAlES AEEA 4o, ol Bt
= W FAlE ol oF 1% £ 2 Hie W7 fels Hlo
(Avila et al., 2023; Nikitin et al., 2023; Pujicic et al., 2025b). o}
Ag 2700|4= 29 o] Hasta AlxEs 27} ofle]
o &7t & YRE B A FshH, o= QI3 i 3Rt=2
L=0] 22EE= Aoz AdHA QrhDiaz-Reinoso et al., 2023). 1
HEE oAl 59| E213] E/o| Bt AlZ W fAI=Y
HES F4510, e FEH0ME AEHA L3d fAlksol &
F AEd AoE AlEH.

glEyotd 2 BE FEHolA HEHoH, oA 5=
(3.35+0.09 mg/g)o] 7FY 2 TS HATh T g I =&
£(1.59+0.04 mg/g)T} 223} HZ FE5(1.49+0.07 mg/g)°] SA}
o 2 UERITE 80% ofletE(1.20+0.04 mg/g)¥} 100% mHgh-S
(0.14£0.01 mg/g) F==0AE AEHUH
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