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IMMARY
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.phohplds (PL) of pork muscle were used to prepare multilamellar vesicles (MLV), small unilamellar vesicles (SUV) and large
|

el

ar vesicles (LUV) which were obtained respectively by vortexing, sonication and extrusion. No quantitative losses in phospholipids
e £ : ) ; - : :
"1’| ound after liposome preparation. Conjugated dienes and TBA values were always very low after liposome preparation, but these

‘.%S Were the highest for SUV and the lowest for MLV, the values obtained for LUV being either intermediate (dienes) or equal to SUV
M, After 3 days of storage in the dark at 4°C, TBA and conjugated dienes values were unchanged while they increased slightly after 7
lﬂ‘imf o Storage. No change in polyunsaturated fatty acids content nor in relative proportions of PL classes was observed in liposomes as
Hreg to PL extracts. Regarding effects of preparation upon muscle PL oxidation, easiness of preparation and distibution of size and

L
Tof bilayer of vesicles, extrusion should be preferred to prepare model systems to study muscle PL oxydation.
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¥ | phohplds are the major substrate for lipid oxidation in meat and meat products (KELLER and KINSELLA, 1973). If pathways for fatty
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P molecyles as phospholipids require more investigation (i.e. : what are the relative influences of polar head and fatty acid moiety of

Ydation are well known (see the review of FRANKEL, 1982 and the book of CHAN, 1987 for exemple), oxidation kinetics of

g
i‘ri}\ lecmes towards oxidation ? ; what are the influences of the physical structure of the lipids and of other constituents ?). To study
Moy .

| | Olipig oxidation, liposomes are attractive model systems (CHATTERJEE and AGARWAL, 1988). Many methods to prepare

by
@ mes have been previously described (LICHTENBERG, 1988). These methods were generally developed on synthetic phospholipids,

"'Uy
;’Ur *an or egg phosphatidyl-choline. The high content of long chain polyunsaturated fatty acids (PUFA) in muscle phospholipids and
A C

jdﬂ“"‘,R “Mplex composition (i.e. the presence of ether lipids) required to study specifically the effects of liposome preparation on
‘ ‘ Olipig degradation and on the properties of the liposomes.
l“’ﬂlll“t[hls Paper, three methods of liposomes preparation are compared regarding their consequences on phospholipid degradations. These
ﬂrﬁ S Were choosen since no additive (as diethylether, ethanol or detergents) was used during liposomes preparation.
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m{jER'ALS and METHODS
3E%Qggm_tw_n : Intramuscular lipids were extracted from pork Longissimus dorsi with 2:1 dichloromethane-methanol (FOLCH
hy 0. Phospholipids were purified on silicic acid column (BORGSTROM, 1952) and stored in dichloromethane at - 80°C until use.

SXtracts were prepared and handled separately (P1 and P2).
g['Y(""e .
M—letion_ : About 25 mg of phospholipids (9x) in dichloromethane were poured in cap-locked tubes. Solvent was evaporated
2leWing and then the tubes were maintained 30 min under N2 to eliminate solvent traces. 10 ml of filtered (0.2um pore size filter)
;;gpazed cacodylate buffer (0.1M ; pH 5.8 ; 0.05M NaCl) was poured over lipids which were keeped overnight at 4°C in the dark to
}me;lar head hydratation. Multilamellar vesicles (MLV) were prepared by vortexing phospholipid suspension for 10 min. Small

Vesicles (SUV) were obtained by sonication of 3 MLV tubes for 30 min under nitrogen in an ice bath using a 500 W, 20 kHz

" Sone
Nify S ke » : e
fier (Sons ans Sonics Inc.) equipped with a titanium microtip (output : 4 ; 40% duty cycle). The suspension was centrifuged at
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- 15 min to remove titanium particles and possible large phospholi \ W
by -usion of MLV (3 tubes) through 2 polycarbonate fil )85) lugg
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extrusion, 10 successive extrusior Z extru hrough 0.2 un H

>d af

- the first 0.1 pm extrusion.

ions (3 MLV, 3 SUV and 3 LUV) wh ina vere m ;
s ) red
nd after 3 a
i
pel®
Alterations of Thiobar cid were | e C 4
as « : ) nm P m
g 0SSOl 1SD ¥4
J ML J JUSVILLL >Uu . LA AN
Quantification of PUFA °h il 0 ‘ )
by dic I nethan ]
and >s were analyzed as methyl yrepared lescribed b
L
~met
i T 213 D 9 £ hloro?
chromatography. To repartition of P PL w extracted iror ] 105
methanol (2:1; V/V ; 0.02% BHT). Composition in phospholipid d LC (LES 9)-
hulity of lipos s : It was evaluated by the evolution of the turbidit e suspensions measured a
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Phospholipid yield : Taking into account liquid handling volume losses, and acce t acid and alde C g A
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phospholipid was detected whatever the method of preparati
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extracts, no change in fatty acid and aldehydes composition (PUFA : 41 % ; f
‘N’vr‘,t
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repartition (phosphatidylcholine : 70 % ; phosphatidylethanolamine : 25%

preparation. These results show that no specific loss of peculiar phosph 10lipid class takes place w

or after SUV centrifugation.

Characteristics of fresh liposome su jons : Comparison of conjugated dienes and TBA values (fig

repartion between PL extracts and MLVs showed that no PL alteration was induced by MI

sonication induced oxidation as shown by conjugated dienes and TBA values of LUV and SUY ance

on conjugated dienes and TBA values of the two series and the three mes types showed that freshly prepare

TBA and conjugated dienes values than LUV and SUV and that SUV had the highest conjugated \

oxidation indices remained very low : for exemple, 30 min after Fe3+-ascorbate addition, at C, TBA ar ; ’
1akV*

liposomes were 10 fold increased. Moreover, no change in PUFA content, nor in PL rep yartition was found ug

As shown in fig. 2, if conjugated dienes values were similar for the two series of preparation, some difference app

Turbidity at 350 nm of liposomes was found to be highest for MLV (1.2-1.4), intermediate for LUV (0 24-0.27) and lowes!

o
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0.14). This result is due to great differences in size of these liposomes : 500-1000 nm for MLV, 100 nm for

(HUANG, 1969, HOPE et al, 1985, LICHTENBERG, 1988 and unpublished results). b
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