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Abstract: At present, the energy consumption of Korea is increasing due to the increase of population density. Such an
increase in energy consumption leads to a rise in oil prices and depletion of fossil fuels, and increases the concentration
of carbon dioxide in the atmosphere, thereby causing serious environmental pollution. It is necessary to develop new and
renewable energy to overcome this. The purpose of this study is to establish the optimum conditions of lipid-extraction
using harmful green algae in the four rivers to substitute a petroleum and fossil fuels, and to investigate the possibility
of using them as biodiesel. The antigreen-tide substances developed in the previously reported research papers were
treated on the harmful green algae, and the flocculated and floating harmful green algae were collected. After drying, the
optimal extraction conditions were confirmed according to the presence of various solvents and the ultrasonic treatment.
As a result, in the chloroform/methanol/water mixed solvent, the most lipid was extracted and it was confirmed that it
was most suitable for utilization as biodiesel when converted to fatty acid methyl ester (FAME) using extracted lipid
under this condition. These results suggest that if the harmful green algae of the four major rivers are recycled, they can
be utilized as next generation energy.
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S EA35199 ) oluf gas chromatograph®] =4 Z712 inlet
temperature: 260 °C, detector temperature: 260 °C, oven
temperature: 140 °C, 25} 7}22 AF (helium)S A&, detec-
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mix 14 C8-C24(Sigma Aldrich #18918-1AMP)E standard=
A&
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Treated
antigreen-tide agent

Control

Transesterification

by acid-catalyst method

Conversion of FAME by transesterification

Powder of dried green-tide

Extraction of lipid with various
solvents and ultra-sonicatio

*Solvents: chloroform/methanol/water(CMW), methanol (M),
hexane (H), ether (E).
*Ultra-sonication: treated for 1 min.
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Extracted lipid from green-tide

Figure 1. Process of bio-diesel conversion using various solvents from harmful green-tide.

Table 1. Amount of Extracted Lipid with Pre-treated Ultrasonication

Solvent
Chloroform/Methanol/Water Chloroform Methanol Hexane Ether
Amount of lipid (mg) 12.4 5.0 7.5 1.0 4.0
Table 2. Amount of Extracted Lipid with Non-treated Ultrasonication
Solvent
Chloroform/Methanol/Water Chloroform Methanol Hexane Ether
Amount of lipid (mg) 7.7 2.6 3.8 1.3 2.9
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Figure 2. Amount of extracted lipid according to solvent and ultra-
sonication.
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Table 3. Analysis of FAME from Extracted Lipid with Pre-treated Ultrasonication

. FAME FAME (%)
Fatty acid Composition
p Chloroform/Methanol/Water Chloroform Methanol
Decanoic acid C10:0 7.0 314 17.1
Mytristic acid C14:0 2.7 - 3.1
Heptadecanoic acid C17:0 19.8 452 423
Oleic acid C18:1 28.3 23.5 374
Linoleic acid C18:2 14.1 - -
Archidonic acid C20:0 28.1 - -
Total (%) 100.0 100.0 100.0
Table 4. Analysis of FAME from Extracted Lipid with Non-treated Ultrasonication
Fatty acid C FAME FAME C6)
omposition Chloroform/Methanol/Water Chloroform Methanol
Decanoic acid C10:0 13.9 100.0 21.8
Mytristic acid C14:0 4.0 - -
Heptadecanoic acid C17:0 43.0 - 44.6
Oleic acid C18:1 39.2 - 33.6
Linoleic acid C18:2 - - -
Archidonic acid C20:0 - - -
Total (%) 100.0 100.0 100.0
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Figure 3. Analysis of FAME by transesterification from extracted
lipid with chloroform/methanol/water solvent.
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Figure 4. Analysis of FAME by transesterification from extracted
lipid with chloroform solvent.

50 1
B with ultrasonication
— C— without ultrasonication
~ 40 1
c\e
N
= —
= 30 -
<
=
e
=}
- 20
=
=}
£
< 10 B
oL M1 B Bl W 00
C10:0 C14:0 C17:0 C18:1 C18:2  C20:0

FAME Composition

Figure 5. Analysis of FAME by transesterification from extracted
lipid with methanol solvent.
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