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Abstract — Phospholipids were recovered from squid viscera residues by ethanol extraction after supercritical carbon
dioxide(SCO,) extraction and from squid viscera was not processed SCO, by various organic solvent extraction. SCO,
extraction were performed at 45 °C and 20 MPa for removal of non polar lipid molecules from freeze dried squid vis-
cera sample. Phospholipids were extracted from freeze dried squid viscera sample by chloroform, hexane, methanol, and
ethanol and from SCO, extracted squid viscera sample by ethanol. The pH was fixed at 5.7 for all phospholipids extrac-
tion conditions. Phospholipid classes were analyzed by HPLC equipped with evaporative light scattering detector
(ELSD). Phosphatidyl choline(PC) extracted by ethanol from SCO, extracted residues was higher than that of extracted
by ethanol from squid viscera. But phosphatidyl ethanolamine(PE) and phosphatidic acid(PA) were extracted higher per-
centage in raw squid viscera. The fatty acid compositions in phospholipids extract by ethanol extract from SCO,
extracted residues were analyzed by gas chromatography(GC). Docosahexanoic acid(DHA) was found in highest per-
centage in phospholipid extract.
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Table 1. General composition of squid-viscera sample(wt%)
Moisture Ash Crude fat Crude protein Others

. Before o 3 59 16.9 0.2
Squid- freeze drying

viscera After 138 329 37.2 9.0
freeze drying
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Fig. 1. Schematic diagram of SCO, extraction.

1. CO, tank 5. Cosolvent tank
2. Pressure gauge 6. Cosolvent pump
3. Chiller 7. Water bath

4. Pump

3t A0 ofghgol ot whiy
AR 0]9]¢] EHE& AA
EE o]gsle] FEde] 5
HE4 1 g& AL 100 ml FNo] 0] 20 °CollA 12 AIZF wik
slick wHk ¥ B2 TG E BEES AASH] Y8l Y sci Ak
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2-5. HPLC-ELSD #A17|E 0[8%t 24

2304 28 A EFE 0.1 g5 F8l SEZZEE €9 100 ml
7 7 gsto] ofafste] AlgGH 0% sioitt. B8 sigma A
AUAA AE<] P3817, PHOE ©]835131 M 1/5 mg/kg 1/10 mg/ke,
125 mgkg O F2ZEE §olol] G G BRGNS
AlF5e] 295 $13l l-a-phosphatidyl choline(PC), l-o-phosphatidy-
lethanolamine(PE), 1-a-phosphatidylinositol(PI), I-o-phosphatidic acid
(PA), 1-a-phosphatidy-l-serin(PS)ell Tt “9/d 2} A=A 2ol A
wQIT}. ZF A8l at 8ol HISLE AL BB (PTFE syringe
filter)= ©]-8-5F] o13A1Z1 5= 20 I =94 8lof 41 3I3AT

HPLC #2432 Jasco PU-2080 B >Z, Jasco DG-2080 5247 | (gradienty s
AF-3K1 01 A (column)y Waters spherisorb®™ 5 p(4.6x150 mm)=
AFE3ISITE HE715= evaporative light-sccatering detector(ELSD)Z
Softa 400ELSDE A1 3151 0 4132718 tha) it

Neddle valve

13

Vent

8. Extractor 11. Separater
9. Electric thermometer 12. Sample collecter
10. Hitting exchanger 13. Flow meter

Table 2. Operating condition of HPLC-ELSD analysis of phospholipids
HPLC condition

Column spherisorb® 5 p(4.6x150 mm)
Mobile phase isopropanol : n-hexane : distil water
Mobile phase 0~10 48:50:2

Mobile phase 10~15 42:50:8

Mobile phase 15~30 48:50:2

Pressure (N, gas) 47 psi

Drift tube Temp. 75°C

Injection volume 20 pl

Flow rate 1.25 ml/min

2-6. K[2h&H 2A

AEE AOACHe g3l 0.2 g& 857 Wzhddo] Fakyl S n}
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7hek 7 =3et & =& AASAL, 7 oFBMIVFEF (anhydrous
sodium sulfate)= o120 £ 3] AAS H GC(Hewlett packard
5890INE A 3F3A Tt 4143 S HP-INNOWax(30 mx0.32 mm
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Fig. 2. HPLC-ELSD analysis of phospholipids in the oil obtained by
ethanol from squid-viscera powder after acetic acid treatment
with pH 5.7.
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Table 3. The quantitative analysis of extracted phospholipids by different

solvents from squid-viscera (mg/g)
PC PI PE PA
Chloroform 56.80 0.00 1.27 28.10
Hexane 60.48 247 2.94 7.62
Methanol 45.50 0.00 15.23 6.33
Ethanol 30.16 10.53 5.63 26.18
Ethanol from SCO, 40.77 26.91 0.83 8.28

extracted residue

Table 4. The percentage of composition of phospholipids extraction
from squid-viscera using different solvent for selectivity

(wWt%)
PC PI PE PA
Chloroform 65.9 0.0 1.5 32.6
Hexane 82.3 3.4 4.0 10.4
Methanol 67.8 0.0 22.7 9.4
Ethanol 41.6 14.5 7.8 36.1
Ethanol from SCO, 53.1 35.0 1.1 10.8

extracted residue

Methanol Ethanol

Chloroform

Hexane Ethanol from
SC02
extracted

residue

Fig. 3. Comparison of extracted PC(phosphatidyl choline) by different
solvents from squid-viscera(mg/g).
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Fig. 4. Comparison of extracted PI(phosphatidyl inositol) by differ-
ent solvents from squid-viscera(mg/g).

Methanol Ethanol Ethanol from
SCO2
extracted

residue

Hexane

Chloroform

Fig. 5. Comparison of extracted PE(phosphatidyl ethanolamin) by
different solvents from squid-viscera(mg/g).
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Fig. 6. Comparison of extracted PA(phosphatidic acid) by different
solvents from squid-viscera(mg/g).
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Fig. 7. HPLC-ELSD analysis of phospholipids in the oil obtained by
ethanol (EtOH) from squid-viscera powder without and with

SCO, extraction.

PC

Methanol

Fig. 8. HPLC-ELSD analysis of phospholipids in the oil obtained by
methanol and hexane from squid-viscera powder.
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Fig. 9. Gas chromatograph analysis of Fatty acids in the oil obtained by
ethanol(EtOH) from squid-viscera powder with SCO, extrac-
tion.

Table 5. Gas chromatograph analysis of Fatty acids in the oil obtained
by ethanol(EtOH) from squid-viscera powder with SCO,

extraction
. GC data
Compositions
R.T Area Area(%)

myristic 12.77 19253 9.24
palmitic 15.76 90179 43.29
palmitoleic 16.24 19222 9.23
stearic 19.65 22853 10.97
elaidic,oleic 20.29 11550 5.54
linolelaidic,linoleic 21.16 7543 3.62
linolenic 22.55 4331 2.08
cis-11-eicosenoic 24.32 14297 6.86
EPA 27.52 18422 8.84
behenic 2797 12930 6.21
DHA 31.61 42135 20.23

01] H]o}o:l PC, PI,
IH17,18].
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