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[57] ,{BSTRACT

A process for the separation and purification ofindivid-
ual phospholipids, especially phosphatidylcholine or
lecithin and phosphatidylethanolamine, from mixtures
contâini¡g members of the sub-class of phosphatides,
incorporating methods of solvent extraction appropri-
ate to the scale of the sample and utilizing an acetoni-
trile, acetonitrile-hydrocarbon, or acetonitrile-fluoro-
carbon solvent, which exhibit differential solubility
properties towards the individual phospholipids.

44 Claims, 3 Drawing Figures
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4,714,57I12
pRocEss FoR prrRrFïcÀrroN oF :i"J: ".:it'.'#'.Tf i# ni,ii;äåiil'å"ïn?t;::i:;

PHOSPHOLIPIDS consisting of pentane, hexane, isohexane, heptane and
octane, and mixtures of hydrocarbons sucb as petro-

The present application is a continuation-in-part of 5 leum ether or mixtures ol acetonitrile and fluoiocar-
prior copending application Ser. No. 579,535, filed Feb. bons.
13, 1984, now abandoned. The present invention is advantageous in that it is

, TÀBLE OF CONTENTS both less time consuning and less costly than other

l. Field of the Invention ,o 
*o*o methods'

2. Background of the Inventio¡ 2. BACKGROUND OF THE INVENTION
2.1 Phospholipids 2.1 phospholipids
2.2 Phospholipid Purification

3. Su--ary of the Invention Phospholipids, including PC, which is commonly

4. Srief D;cription of the Figures rs HoII3s lecithin, ar9 m.embers of the class of phospha-

5, Detailed Description of thJ Invention - tides' They are of signiltcant commercial importance

5.1 partition Cocffrcient of pC and pE in Mixed because of thejr wetting. and emulsifying properties.

Acetonitrile-Hexane Solvent They are widely used as ingredients in food products,

6. Examples cosmetics, pharmaceuticals, insecticides, paints, plaslics

6.1 Phäpholipid Puriflrcation Using Acetonitrile Sol- ,O and,textiles, and have also found numerous applications
vent - in the Petroleum industry. Because of its widespread
6.1.1 Di¡ect Extraction of phospholipids from Egg occturence il"".t."3 PC is known colloquially as "na-

yolk Using Acetonitrile ture's emulsifier." The occutrence of PC as a compo-
6.1.2 ospholip nent of cell membraneq hq been the subject of much

ids 25 recent scientific research, Emphasis in this research has

6.1.3 pC with beenonthedetenninationofthephysicalpropertiesand
Acetonitrile After Initial Extraction of Phospho ful:tioml- cha¡acteristics of PC.

lipids by Convcnrional Methods Pu¡ified egg phospholipids are currently used as a
6.1.i Rcmoval of Egg Yolk Neutral Lipids by Su- slarting material to synthesize other compounds such as

percritical COz ñIore or after Extraition 
-With 

30 gly-cerolhosphocholine; saturated, unsaturated, single
Acetonitrile and mixed fatty acids, phosphatidylcholines, phos-

6.2 Phospholipid Purification at Different Scale Lev- phatidylethanolamines, phosphatidylglycerols, phos-
els and Using Countercurrent Extraction phatidylserines, phosphatidic acids, and diether lipids,
6.2.1 Large Scale PurifÌcation of Phosphatides etc.

- -frog.chicken 
Egg Yolks 35 2.2 phospholipid purilication

6.2.2 Microgram and Milligram Scale Countercu¡-
rent Pu¡ification of Egg Yolk Derived PC and . At present, high purity PC is typically obtained by
PE time consuming, expensive methods such as high pres-

6.2.3 Gram Scale Purification of Egg Yolk Derived sure liquid chromatography (IIPLC) solid-liquid col-
PC and PE û umn ch¡omatography (SLCC), flash chromatography,

6,2.4 Gram to Kilogram Scale Purification of Egg and lhin layer chromatography (ILC).
Yolt Derived PC and PE by Extraction UsinÈ These methods involve the separation of the lipids,
Packed Column Method typically by solvent extraction or by other solvent-

6.2.5 Pilot Scale Purification of Egg Yolk Derived based techniques. Neutral lipids can be separated from
PC and PE by Extraction Using Countercurrenl 45 the phospholipid class by precipitation with cold ace-
Reciprocating Plate Karr Column tone. A forrn of chromatography is then used to sepa-

l. FIELD OF THE IIWENTION rate the individual lipid components. HpLC and flash
chromatography on silica gel or alumina represent the

The pres€nt invention relates to a process for the state of the art in chromatography. For example, Jun-
production of high-purit¡ individual phospholipids 50 galwala et al. [Biochem. J. 155:55 (1976)] have de-
from mixtures thereof, by means of separation tèch- scribed HPLC in silica-gel, using a mixture of acetoni-
oiques utüizing solvents novel for this purpose. More eluant, to separate phos-
specifically, this invention concerns a process for sepa- omyelin, These methods,
rating and purifymg phospholipids, especially those,of faster than conventional
the sub'class of phosphatides, including but not limited 55 column chromatography, permit higher solvent flow-
to phos- rates through the column (throughprit) than are attain-ph tetha- able with slow conventional column chromatography.
no phos- Chromatographic means are, however, generally slow
ph

this invention incorporate 60
separation methods using
losed to be most effective

in this novel_a.pplication. Specifrc phospholipids can be most valuable and expensive compounds.
e¡tractcdinhighpurityfrommixturesofphospholipids U.S. Pat. No.2,651,646, issueå ro Goldsmith, dis-
derived from egg yolks, soya beans or other sources 65 closes a method of purifying monoglycerides from d!
because of the different degrees of solubility of the glycerides, using riuttipie iolvent-systems including
phospholipids in the solvent used. This invention methanol-hydrocarbon, methanol-waier-hydrocarbonl
teaches the novel use of a solvent selected from the and ethanoi-water-hydrocarbon. These systems, how-
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