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Investigation Into the phospholipids cf porcine adipose tissue
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Through triglycerides are quantitatively the main components cf the adipose tissue, other tissue components play - ne- 
vettheless an Important role In the changes occuring during storage and processing. The study of these components may 
contribute to the better understanding and forecast of the biochemical changes In the post mortem state and of the chend- 
C*1 changes during heat treatment.
to »his research work adipose tissues of different sorts of pigs of different age and feeding were studied for some years. 
71,6 Phospholipid content varied between 7 - 3o p.p.m. Phosphatidylcholine, phosphatidylethanolamlne, lysophosphati- 
^hanolamlne and phoephatidylserine were the main phospholipid components. During storage the decomposition of the 
Phospholipids, principally that of the phosphatidylethanolamlnes was observed.
011 ‘he basis of these Investigations no direct significant correspondence could be found between the composition of the 
rage and the phospholipid content. In the discolouration by the heat treatment presumably not the quantity of the phos- 

Ph°11Pl(Is or th°ir decomposition products but other components cf the complex colour forming reaction are determinant.
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Quoique les triglycérides sont quantitativement les composant les plus Importants des tissus adipeux, pourtant les autre' 
composants Jouent un rôle appréciable dans les changements pendant le stockage et les traitements technologiques. E eflt 
pourquoi leur examen approfondi peut contribuer à une connaissance et une prévision mieux changement biochimiques 
pendant l’état post mortem et des changement chimiques pendant le traitement thermique.
Dans le cadre de ce travail de recherche tissus adipeux des porcs de différentes s fèces, âge et fourragement Salent 
examinés durant des années. La teneur en phospholipides totales variait entre 7 * 3o p»p.m. les phoephatidyl"cho.Une9' 
les phosphatldy l-éthanolamines, les phosphatidyl-Bérlnes Salent des composants les plus Importants des phoephoHplftes' 
tendant le stickage la décomposition des phospholipides - en première ligne celle des phoephatldyl-Shanolamlnes Sa# 
observée.
Sur la base des examèn Jusqu’ à présent il n’a pas réussi à trouver une corrélation directe de signification entre 1*wue
composftion du fourrage et la teneur en phospholipides. Dans le changement de la couleur pendant le traitement therw 
prêsomptivement ce n’est pas la quantité des phospholipides ou de leur produits de décomposition qui est le facteur 
définlant mais celle des autres composants de la réaction complexe de la formation de la couleur.

McojieaoBaiQie iJiocc&ojiKniiJOB xhpoboíí TKaHH csiiHei’i.

MTTBAH IIMVTFJT, $EPEHH EEKEI11, H PAJP/MP JIACTHTE
EynaneuiTCKiift TexHHTecKiiiî ymiBepcirreT, Kaipeflpa Emoxhmhh h IIiiiueBOii Texitojioraii
TpHrjmñepHflH abjudotch rJiaBHUMH KOMnoHenTOMii stupHux TKaneM «oeste h flpyrue komh° 
HeHTH iirpawr 3HaTniTOJiBi-ryKi pojiB b MOMOiieinifix npoHCXORHiimx iipn xpaneHioi H nopal ̂ ̂  
Pernee. HccjienoBaHne 3THx KOMiionenTOB moj-ot noMaraTB b nocTmeHHii ôoJiee rJiydaKor 
noHiiTHH npoueccoB irpoHCXOjynuïix nocJie yôon h npii lemioBOft odpadoTKe.
B paMKax 3T0îi Haŷ Hofi paCioTH óhjeh iiccjieflOBanu acupoBue TKaïui cBiiHeii pasjmMHoro 
npoHcxraweHHfl, Boita, Beca h OTKopwa b Tienne BHiue JieT. Conepacamie $oapojnimW ̂  
H3MeHBJi0CB‘Meswy 7 - 3o ppr.i. Jlewmwu, oTanojiaĵ ocáianm, jDi3 0 3TaHOJiBaMMH<I>oc® 
THÜH H CepiIHÿOCiaTiWH HBJBDIHCB rJKlBHUMH ç[)Oa|lOJDiramBHMII KOMriOHeHTaMlJ. Bo BpeMll
xpanemiH naTîmaeTca pacmeruieme (pocipaTHROB b nepBOM pnfle 3TaHOJiBai<onupociJjaTiW°̂ 
Ha ocHOBe HccjienoBaHHii ne odHapyinena ripai,m KoppeJianna Mewy coctobom Kopr® ‘ ̂  
íioc(])OJiHnimHoro cocTasa jkhpobux TKaHeñ. 1) ripoueccoB ifBeTootípasoBaHKH npn toiji 
oiûpaôoTKe npojiyKTU pacnaïïa (JoctiiOJUinimoB ho hbjluwtgh Jii-n.iHTiipyiouniiiM loaieiopou 
BepoHTHO npyrue KOMnorreuTH KOMiuieKCiiofi peaicmm HBBTOoôpanoBainur.
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■introduction

Through triglycerides are quantitatively the main components of the adipose tissues, other tissue components play - nevert­
heless, an important role in the changes during occuring storage and processing. 'Ihe study of these components may 
c°ntribute to the better understanding and forecast of the biochemical and chemical changes in the post mortem state and 
hiring heat treatment. The different phospholipids are standing components of the adipose tissue. During the storage a 
hVdrolitic cleavage of the phospholipids may occur. There are also indications that some products of the enzymatic cleava- 
of the formation of lipofuscin like pigments (1,2,3,4). The basic components of phospholipids such as par example etha- 

n°'amine play also an important role by forming colouring matters during heat treatment of fats. The possible reactions 
Well summarized by Pokomy et aL (5,6,7).

main purposes of the investigations published in this pap>er are the following ones: determination of the quantity of 
^’“sphollpids in different porcine adipose tissues, characterization of the main phospholipid components, changes of the 
l0sPholipids during storage, investigation of the possible role of the phospholipids in some colour forming processes.Ml,

Mat,eNal.s and Methods

^  »dipose tissues of pigs were investigated for some years. The effect of feeding, of location and storage was investiga- 
The samples of pjorcine adipose tissues were selected after slaughtering and stored by a temperature of 8-11) C. File

fee«,I!g experiments were organized by Hungarian Research Institute of Animal Production, 
Sggtlon of phospholipidsEXt;

'™ter homogenizing the adipose tissues were extracted with a threefold quantity of petroleumether at room temperature 
*,ttne 4 hours. The extraction was twice repeated and the extracts collected. After evaporation about 9o% of solvent the 
Cori cent rate was extracted by equal quantity of methanol and the extract concentrated by evaporation (Solution I.). The 
retI>ainlng material after methanol extraction was extracted by a chloroform-methanol (2:1) mixture. The extract was also 
oncentrated by evaporation (Solution II.).

Date SHjnation 0f total phosphorus content (8)

M  »liquet part of the solutions l. and II. were evaporated to dry. The solvent free remaining material was treated by 
■hi of 70%-ic prchloric acid. The dark solution was heated in a sandbath until the total discoloration. 1 ml of this soluti- 

°n w»s mixed with 1 ml 2 n sulfuric acid and 3 ml of ammoniummolibdenate solution. After 2o minutes the absorbance was 
asuved at 658 nm by a Spektromom 240 spectrophotometer. The phosphorus content was calculated on the basis of
^ration curve prepared by investigation of KH„PCj . standard solutions. For the calculation of phospholipid content a

fact0r , . 4ot 22,6 was used according the literature (9).

^-Slfhpspholjpids (lo)
Ki, elgel-Q iayer was usecj after 1 hour activation at lo5°C and defatting by an acetone-petroJeumether (1:3) mixture. 

el°Pment was made by a chloroform̂ methanol"28%-ic ammoniumhydroxide (65:25:5) mixture (11). For detection a 
^^hkric-acid-ammoniummolibdenate solution resp. 45%-ic sulfuric acid was used (12). For qualitative evaluation

ntlf*cation) phospholipid standards of Serva were used. The quantitative determination was made by a Videodensitome- 
^  (Chlnoin, Hungary). The following phospholipids were determined quantitatively: phosphatidyl-ethanolamine (PE),

sP*)atidylchoilne (PC), lysophosphatidyl-ethanolamine (LPE), lysophosphatidyl-choltne (LPC), phosphatidyl-inosite (FT),

Dev,

Wio,
and

^»atidyl-aerine (PS).
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Other data
The phosphatidyl-choline : phoephatidyl-ethanolamine ratio (E/C), and the phosphatide : lysophosphatide ratio (P/LD waS 
calculated on the basis of data of quantitative TLC determinations.

Results and discussion

Some data representing the total phospholipid content of adipose tissue from pigs of different age and weight (loo-llo •‘S' 
and I60-I80 kg) are summarized In Table 1. As it Is seen from the table the characteristic phospholipid content lies be* 
ween 15-25 ppm. The main phospholipid components are phosphatidyl ethanolamin, phosphatidyl-choline and lysophosPha 
tldyl-ethanolamine (See Table 2.).

The distribution of the phospholipids depending on the location of adipose tissues was also investigated. It was stated d1* ' 
the longitudinal distribution is quite homogeneous. In cross section the adipose tissue layers located nearer to the body 
surface of animal had in most cases a significantly higher phospholipid content. The ratio of different phospholipid comP 
nents is practically independent from the location.

During feeding experiments the fat and protein content of feed was changed by addition of different quantities of fish me$ 
On the basis of this investigations no direct significant correlation could be found between the composition of forage arl(1
the phospholipid content.

The characteristic changes of phospholipids during the storage at 8-lo°C are represented by 
and 4.

the data collected inTab^3

On the basis of results it can be stated that the relative quantity of phosphatidyl-ethanolamine and phosphatidyl-chbl|ne 
decreased during the storage. Parallely and increase in relative lysophosphatidyl-ethanolamine and lysophosphatidyl 
•choline content is observed. These changes may be well expressed by using P/LP ratio which is decreased during
storage (See Table 5 ).

Total phospholipid content of porcine adipose tissues 
from animals of different weight (age)

Table 1

No of 
sample

Weight of the 
animals

Phospholipid con­
tent (ppm )

1 14,8
2 2o,5
3 lootJUo kg 14,9
4 14,4
5 18,2
6 17,1
7 13,8
8 16o-18o kg 13,5
9 22,4
lo 21,9
11 23,5
12 19,2
13 11,7
14 21,9
15 34,4

The data summarized above show that the decomP0 
sition of phospholipids in the adipose porcine tissue 
is relatively fast.

This fact support the views that the products of 
phospholipid cleavage may occur in the tissues 
and may take part in different interactions with 
other components of adipose tissue. On the basis 
of our experiments it may be stated that in the 
discolouration by the heat treatment presumably 
not the quantity of the phospholipids or their 
decomposition products but other components of 
the complex colour forming reaction are deter­
minant.
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The ratio of different phophollpld components til the adipose 
porcine tissues ( % of the total phospholipid content )

Table 2

Number of
sample 1 2 3 4 5 6 7 8

PE 24.4 21,3 15.6 25.3 22,1 21,3 21,6 26,4
PC 41.2 44#o 48,5 43,4 35,6 39,4 43,5 36,2
l p e 21,1 24,9 25,4 18,3 29,3 23,7 22,5 26,4
LPC 8.1 8,o 6,4 9,4 9,3 lo,3 8.1 7.4

P1 + PS 5.2 1.8 4.1 3,6 3,7 5.3 4.2 3.6

_  P/LP 2,24 1.99 2,ol 2,48 1,49 1,78 2,13 1 ,7o
K/C o,92 o,89 o, 75 o,83 1,14 o,91 o,85 1,21

The changes of phospholipids during storage at 8 ,lo°C  ( Ratio of components In % )

Table 3

Number of
J3 ample 1 2 3 4

Storage time 
_  (days) C 6o 9o C 6o 9o O 6o 9o t 6o 9o

PE 26,2 14,5 lo , l 29,3 15,0 13,7 38,7 11.9 8,7 21,6 6.3 ' 5.4
PC 42,2 38,4 35,3 43,3 27,5 2o, 1 22,5 12,7 8,9 48,7 45,o 43, 7
LPE 26,6 36,1 4o, 7 15,5 2o,o 23,4 19,5 38,1 4o,2 lo .a 18,9 2o,9
LPC 3,1 9,5 12,4 6,9 35,3 4o,9 11,3 35,7 39,4 8,1 23,3 27,9

__Pi + PS 1,9 1.6 1.5 5,o 2,2 1,9 8,o 1,6 1,9 lo,8 6,3 2,1

P/LP 2,3 1,2 e,9 3,2 o,8 o,6 2,o o,3 o,2 3,5 1.2 1,0
— -£/c 1*2 Iq l _ u ____ __QiSL- o.6 o.6 1.7 .. lj.o ___1*0 o. 6 _0*4- ___ 0*4 .

The changes of phospholipids during storage a t 8-lo°C  (Ratio of components In %)

Table 1

Table 5

St o r a g e  t i m e  ( day s )
14 of sample L  "  T  3o | 6o

P h o s p h o l i p i d  cont ent  ppm
9o

1 24,5 lo , 4 4,8 3,2

2 2o, o 16,3 13,8 13,o

3 35,8 12,9 8,9 6,8

4 27,9 7,6 5,6 3,8

5 29,4 15,4 5,8 "

6 2o,l 12,2 3,5 “

7 24,2 13,8 4,o
8 24,3 14,5 4,6

--------------------
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