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Abstract
Recently, supercritical fluids have been introduced as a suitable Received: 15 July 2021
environment for extraction. Supercritical carbon dioxide is one of Accepted: 21 September 2021

the most commonly used supercritical fluids due to its cheapness, PR TR 82672

toxicity, inseparability, environmental compatibility, and
extraction operations at low temperatures. Low critical
temperatures of carbon dioxide have led to its widespread use as a
suitable solvent for temperature-sensitive substances such as food
and pharmaceuticals. In this study, using supercritical carbon
dioxide, extraction of active compounds of Eryngium Billardieri
was investigated. In this regard, experiments were conducted on
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operating the pressure (110, 130 and 150 times), temperature (35, Keywords:

40 and 45 °C), time (30, 50 and 70 minutes), and the particle size Supercritical Fluid
(0.075, 0.1, and 0.2 mm) using Taguchi design in Minitab software. Extraction,

The highest efficiency was obtained under operating conditions of Carbon Dioxide,

40 °C, the pressure of 150 bar, the particle size of 0.075 mm, and Eryngium Billardieri,
the time of 50 minutes. Also, using GC-MS test data, the most Active Ingredient

synthesized material is Di Iso Octyl Ester.
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Table 1. Review on extraction via supercritical fluid

. . . Pressure o . . Particle size
Matherial Supercritical fluid (bar) Temperature (°C) | Time (min) (mm)
Carbon

grape seed L 80-120 40 0.5-2 [5]
Ganoderma 216-384 31.9-52.1 18-222 [7]

lucidum

Carbon dioxide+
yacon ethyl acetate 90-130 40 [8]
Mango Kernel Carbon dioxide 300-500 40-60 [9]

Carob Plant Carbon dioxide 150, 180, 210 35, 45, 55 30 0.1,0.2,0.4 [10]
Francoeuria .

Undulata Carbon dioxide 150, 175, 200 35, 45, 55 30 0.074,0.149,0.21 [11]
scrophularia Carbon dioxide 150, 180, 210 35, 45, 55 40 01,0204  [12]
striata boiss

Eryngium .

billardieri Carbon dioxide 100-300 35-55 0.45-1.05 [13]

PoriL e Carbon dioxide 80-240 40-60 0.45-1.05 [14]

oleracea
Cnidoscolus Carbon dioxide 200-300 120
quercifolius n-Hexane Boiling point LD 360 [15]

apple pomace Carbon dioxide 200, 300 45, 55 120 [16]
cucurbitacin Carbon dioxide 150-250 40-60 30-120 [17]
Wheat Bran Carbon dioxide 250 40 [18]
Ams'ic dgha” Carbon dioxide 200-450 40, 80 [19]
Cannabis Carbon dioxide 250 37 180, 240 [20]
Baru seed Carbon dioxide 150-350 35, 45 [21]
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Table 2. Experiment Parameters.

Temperature (°C)
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Figure 2. The supercritical fluid extraction device: (1) carbon

dioxide cylinder, (2) valve, (3) condenser, (4) pump, (5) pressure
gage, (6) oven and extraction cell, (7) drain valve, (8) u tube.
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9 Table 3. The most important compounds identified.
= No. (%) Compound
j 1 97.884 Di iso octyl ester
A 2 0.93 Triphenil phosphate
=3 3 0.248 Terephthalic acid
: 4 0.188 Iso decyl diphenyl ester
5 0.154 Hexadecanoic acid
6 0.125 Oxazin amin
7 0.116 Phthalic acid
8 0.355 other

5 1-hexanol, 2-ethyl Heptacosane «— lg 5 s o ol 8 lac 3l oniiz! ol bole (1 iien dgud co oanlive a5 L
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Table 4. Experiments result.

Time (min) Particle size (mm) Pressure (bar) Temperature (°C) | Efficiency (wt%)
1 30 0.075 110 35 1.39797
2 50 0.1 130 35 1.53406
3 70 0.2 150 35 1.88689
4 70 0.1 110 40 1.41430
5 30 0.2 130 40 1.82743
6 50 0.075 150 40 2.83849
7 50 0.2 110 45 1.32132
8 70 0.075 130 45 1.87353
9 30 0.1 150 45 1.98128

0 0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
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Figure 4. Effect of temperature on extraction efficiency using supercritical fluid from eryngium billardieri.
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Figure 5. Effect of pressure on extraction efficiency using supercritical fluid from eryngium billardieri.
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Figure 7. Effect of time on extraction efficiency using supercritical fluid from eryngium billardieri.
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