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Novel Fractionation Method for Soy Phospholipid Classes

Setsuko HARA*!, Nana UNO*?, and Yoichiro TOTANT*?

ABSTRACT : A novel method for the fractionation of crude soy phospholipids was developed using

hexane/ethanol solvent system to take the place of conventional acetone fractionation. Phospholipid

purity of 97.6% achieved by the present method using cold hexane/ethanol (4/1) mixed solvent was

found equivalent to that by conventional acetone fractionation. This method should serve as a safe

alternative to the latter whose use has been attended with harmful acetone oxides remaining in

purified phospholipids.
Keywords: soy phospholipids, acetone
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Table 1 Characterization of Crude Soy PL.

PL
TG FA
Lipid Composition (%) PC PE*! PI*? Others
29.6 0.3 19.8 14.7 17.0 18.6
Fatty Acid Cl16:0 C18:0 C18:1 C18:2 C18:3
Composition (%) 16.4 22 18.4 56.2 6.8
Red Yellow Neutral
Color by Lovibond Method
4 30 —
Peroxide Value 1.0
(PV, meq/kg) :
Acid Value (AV) 15.8

e RZ2 T FIONZR ) —NAT I, B RAT T FIONAL I b=, UTRL

Table 2 Lipid and Fatty Acid Compositions of PC—30 and PC-70.

PC-30 PC-70
TG 0 0.5
> FA 0 0
o
2 Others 2.7 1.9
é PC 35.6 67.1
S PE 19.8 14.2
= PL
& PI 28.9 3.1
—
Others 13.0 13.2
_ C16:0 19.2 14.4
e
=it C18:0 4.0 35
25
B’% C18:1 7.9 12.5
< g C18:2 60.9 62.5
o
© C18:3 8.0 7.1
2. 2 PLAE® Rl L, It E IR B AT (IR 2T, bbb,
k& LB RS PL 2 AW C Fig2 (2R LT 5g Okl B —H —IZHI L, ZIIZFTEREDS
KO ITEEE B 21TV, PL 25895 k% Mgt R A N 2 C 5 min #EEE%, 1h §E L 72, KIZ,
L72. 728, BRI Y EtOH/Hex/H,O DIEAIRIE BT XV EIBEAREE & RIS 0T, AR



VRIREREEE U, RIS « BYABE 24T > 72, 7o
B, WRETHDL T Uy PL RN L
TIOREEU EOB T a2 L2R" 5Nz T
KIFRET D &, WHEAREEIZA 95% L Lo

Crude Soy PL (5g)

+— Shaking for 5 min
— Standing for 1h

— Separation by suction filtration

Drying in vacuo

Weighing

Insoluble Fraction (PL)

RO PL 20 TE 5, E- T, HRIET
1310 5 & LL T D43 a2 AV TR B Ve AR
@ PL A TLC-FID Z47IC K D 95%LL Lic72 %
LD 7 mkoBR%E B Lz,

< Fractionation solvent (EtOH/Hex/H,O system)

Dehydration with sodium sulfate

— Desolvent by evaporator

Weighing

Soluble Fraction (TG+FA)

Fig. 2 Solvent Fractionation Procedure for PL.
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Fig.3 Fractionation of Crude Soy PL with EtOH/MgCl,-6H,0(10/1) Solvent System.
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Effect of Temperature on Fractionation of Crude Soy PL with EtOH Solvent System Containing 2mL of
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Fig.6 Effect of Micro—amounts of Hexane on Fractionation of Crude Soy PL.
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Fig.7 Purity and Recovery of PL fractionated with EtOH/Hexane (4/1) Solvent under Magnetic Stirring (%).
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Table 3 Comparison of Fractionated PL by Usual and Novel Methods.

Usual Method

Novel Method

Acetone Fractionation

EtOH/Hex Fractionation

Solvent Used

Acetone

EtOH/Hex (4/1)

Solevent Amounts
(Ratio to Sample PL)

10 times larger quantity of sample PL

amounts

8 times larger quantity of sample PL

amounts

Fractionation

Procedure

Adding cold acetone into sample PL,
stirring with glass rod for 5 min in an
ice-cooling bath, and then standing as
it is over lh.

Desolving sample PL with Hex,
stirring by magnetic stirrer for 5 min
under ice-cooling, adding fixed
amounts of cold EtOH quickly, and
then standing as it is over 1h.

Recovery of PL for Sg Insoluble Soluble Total Insoluble Soluble Total
Sample (%) 66.5 28.8 95.3 44.9 474 92.3
Insoluble Soluble Insoluble Soluble
S| s PC 38.6 0 15.5 26.1
§ g PE 12.9 0.7 20.0 7.7
g % P 21.9 0.2 36.4 0
§ d Others 24.8 1.4 25.7 0.9
'E TG 1.8 94.8 2.4 64.4
FA 0 2.9 0 0.9
PV (meq/kg) 2.1 — 2.0 —
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