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8 gesamten und einzelnen Phospholipiden im M. longissimus dorsi von Schweinen

OWie
der ps
de Einfluss des mechanischen und thermischen Behandlungsverfahren auf den Gahalt
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gesam
ten Phospholipiden und ihre hydrolitische und oxidative Verinderungen wurde
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Lmmt
Dey & ES wurden zwdlf Phospholipiden auseinandergestrent und neun davon identifiziert.
rad i o0
Mpld der Fleischstrukturdesintegration ist von der entscheidenden Bedeutung fiir die

3 enveru "
dnderung. Die Verminderung des Phospolipidengehalts und die Vergrdsserung des

fre
4 sind am ausgeprdgsten in

ien
Fetian
tsauerenglhalts und oxidativen Lipidenverdnderungen,

8
un‘gEbratQREH Fleisch. Die Sterild i i o Veranderungen von Phospolipiden-
ng o o & erilisation bedingt grossere Ve . .
s‘i'érke A len Fettsaueregehalts als die Pasterisation. Die oxidative Verdnderungen sind
dﬁ\in a USgeprégt bei der Fleischpasterisation. Der prozentuelle Anteil von Phospholipi-
M oxidativen und hydrolitischen Lipiden-Verdnderungen wurde ebenfalls festgestellt.
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decrea Of meat structure desintegration is decisive for lipid changes.
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Twelve phospholipids were separated, nine of them having been identified.
The

¥ Phospholipid content and the increase of free fatty acid content and
%Qent Ve Changes of lipids, especially phospholipids, were pronounced to the highest
mﬁnges ¥ TOasted meat. In relation to pasteurization, sterilization causes higher
nhrked A phosphOlipid and free fatty acid contents.
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oxidative changes were more
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Teneur en phospholipides dans le M. longissimus dorsi des porcs et effet de divers

traitements mécaniques et thermiques sur leurs modifications ‘
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La teneur en phospholipides dans le M. longissimus dorsi de porcs et l’effet des | ,
traitements mécaniques et thermiques sur la teneur des phospholipides et leurs modi~ ‘ |
fications hydrolithiques et oxydatives sont examinées. On a separé douze phospholipides

et identifié neuf. Le deqré de désintégration de la structure de la viande est decisif ‘
pour les modifications examinées des lipides. Le décroissement de la teneur en Phospho’ |
lipides et l’accroissement de la teneur en acides gras libres et de modifications
oxydantives des lipides, surtout des phospholipides , sont les plus marquées dans 1a
viande rotie. La stérilisation a pour effet un plus grand changement de la teneur ‘
en phospholipides et en acides gras libres que la pasteurisation. Les modifications )
oxidatives sont plus marquées que dans la viande pasteurisée. On a constatéla part en ’
pourcent des phospholipides dans les modifications oxydatives et hydrolitigue des

lipides. ‘
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Cozepxanne (oCOONMNUAOB B M. longissimus dorsi CBUHCU ¥ BIMAHUE DPa3JMYHHX cnocO

LEXaHNYECKOM M TEPMUUYECKOi OGpaGOTKM Ha NX H3MEHEHNe

SLCLMAAA TEOPTIKERYY, OPAHI[ BYYAP, HBAHA HuJIY u HATA PATIOBUY
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The
2Ore is 5 lack of &
v 24 ata on the content of individual phospholipids in meat (1, 8,°10,15,16;

’
Moy andZZL‘ Influence of mechanical treatment on the changes of phospholipids both in raw
?dition, . heat treated meat has been insufficiently studied (3,11,12,14,15117,22,26)- In
o Qrind:n the available literature we did not £ind data on the influence Of intensive
mm iNg rate on phospholipid changes.
) pl‘e se

» nt
Pigg i study was undertaken to establish the content of total and individual phospho-

e the effect of mechanical tre-

M. Jats
longissimus dorsi of domestic hogs, to determin
and oxidation of

ang di
fferent ways of heat treatment on the content and hydrolysis

Dhosp 3
: d hydrolisis and

lipj
Q pid ;
g S and to determine the participation of phospholipids in lipl

atio
N in m 4
¥y echanically treated meat and in heat treated meat.
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M, and Methods

6 months old, 75-85 kg in dress-
d in this study. Af-

thoracic and the first

Ongi gg

eiqh:?lEZEiiérSi of domestic white meaty hogs (females,
b °0°1ing o ng from thg same farm and fed in the same way) was use
Qaree lump g veSl es at 2-4°C for 24 h, sections covering the last two

€L rtebrae were taken from muscles of approximately the same pH value. They were

uly
Ny Y fre ’
3 ed of obvious agregates of connective and adipose tissues.
ration of homogenates,

Two ways of mecha-

A Teatme :
%f cutting -nt were applied: intensive grinding rate, namely prepa
t o into pieces (meat slices as thick as vertebrae were cut into four equal parts) .
Casi i
The sion, 208 NaCl-water solution (-12°C) was added or injected in the quantity et

oll
at Owin ;
809 g heat treatments were applied: pasteurization (200 g cans were kept in water

y fo

{ r : .

% Bhoui 30 mindtes 111 the obtatmment of 70.¢ in €he can content center), steri-
o

e in the can content center - I5SC) R and|

ght - in dish-shaped aluminium foils,
oC in meat center) .

io
To, N (118°
S 8%°%¢c 2
Sty for 30 minutes, maximum temperatur

n
We g (me
= Toast dat rubbed in with NaCl - 1% on meat wei
e i .

Fres m in drying oven at 180-200°C till the obtainment of 65570
DR At vy . A
dlat Nd samples obtained after mechanical and heat treatments and cooling were 1im-=

e central part of roasted meat

WE); elly exami
an ned. The surface layer, 8 mm in width, and th

alYSe

d

'%ta Separately. Each experimental group covered six samples.

12 mg of dodecylgallate was added.

(4 ) columns with portions
mn was treated

\ 1ins

Na lpld

U S w

5 try ere extracted (7) from 40 g-ground sample;
300 _washed Florisil

Florisil in colu

ral lipids, as

acid content (19)

ang
Polar lipids were separated on acid

Wit Nl met

Weslaceton hanol and 300 ml chloroform. Before elution,

“?l as Per, methanol and chloroform. The content of total, polar and neut
Ay, Oxide

eol) 10 thep, value (19) (PV), TBA number (23,25)

(tBA) and free fatty

e were determined. Before other determinations total lipids were placed on
Q e ; e
d Pared in the same way, except that in the first case Florisil of 60-100 mesh was

' ang

3:7' oimfn7§h:lfecon§ case Florisil of 100-200 mesh. Elgtio? was ?ccom?lish?d bY lOO-ml
the 18 ang portions of chloroform-methanol in combinations 9:1, 8:2, 7:3 6:4, 4:6,
3 : Phospholipid content (PL) was calculated from
yoin aliquots taken from 50 ml-lipid sample
(20%20 cm) coated with a 0,3 mm layer

0°c for 1 h. The devel-

Content at the end, by 100 ml methanol.
Ch (Px25), which was determined (30

ot Sy ‘rOfOrm 0
Opy llkagel +15ml aliquots were applied on plates
n
rofo So] : (2) and activated at 10
0:50:7:3, by vol.) and chlo-

Vent + buffered with borate buffer

\methans were chloroform-methanol-30% ag ammonia-water (14
ol- ;

l-acetic acid-water (160:20:4:1,5 by vol.)

(18) . The spots were detected by
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Se
iodine vapour, and PL fractions were identified by comparison with reference compound fﬂm

d
contents of individual PL (in mg%P) were determined (28) after the spots were scrapp® ‘

the plates.

-

ce of #

Mean value, standard deviation and variance coefficient were determined. Influen
ine
chanical and heat treatments on the analysed changes of lipids, namely PL, were exam

by the t-test analysis of differences (21).

Results and Discussion

'3
Content of total lipids and phospholipids as well as inddvid™®
The examination results of total and individual PI, Pho®Pholipids in M. longissimus dorsi of hogs }
Table 1|
: < 3/P
are presented in table 1. The content of PL in the - x e i
F . v
examined part of M. longissimus dorsi of domestic 28
Total lipids, % 2,88 0.33 11,46 1l. ¥
: : . : 5 013 2.26 .2
white meaty hogs was 0.585%, and their participa- SeALTIapinitnON; 8 | 03651 0038 Spaes .
Individual ‘phospho- 089
tion in total lipids was 20.31% on average. This o R i e oy
value is very close to the quantity established by Ehoaphatidylsarine 7.6
:nd phosphatidic e e 6.842 )
. N : : . cid 1.74 .050 2.85 L
Keljman (13) and by Wood and Lister in M. 103 ste o SR T S e e e 1.878
: . 3 1. /1~ o
mus dorsi of Large White hogs but considerable lo- GisicPhosphatiarls J3e
phatidylcholine 0.294  0.010 3.41 “’” 5"7
: ; .5 ;
wer than the quantity of 0.633% established by Sphingomyelin 4200 19031 S L
Phosphatidylcholine 11.301  0.419 3.70 44.% st
Smidt and Ljaskovskaja in the same muscle of bawmn bl UEL L S T 22,288 .80
Cardiolipin 1.072 0.057 4.19 0P
hogs (20) g )IY 0.166 0.01 0.(53 9,53
e Y . o § 1 coel 0.742 el
A total of 9 PL was identified. Phosphatidylserine % LS ey
J . 5 ; - XS 0.534 0.025 4.66 = |
and phosphatidic acid as well as glicerophosphati- |
dylcholine and lysophosphatidylcholine could notbe | _Tem®
separated by two-step unidimensional development so 7~ Variance coefficient
*DM -mean value, quantity espressed on dry matter |
that their total quantities were presented in all * - unidentified phospholipids
In.P1/P1 - individual in total phospholipids, %
examination results. By the application of two-di- fﬂﬂ
i : : e in il
mensional chromatography, only traces of lysophosphatidylcholine were established ?* ndﬂ&
A A 4 jde
meat. Phospholipids, namely isolated spots marked with Xs’ Xl, X2 and X3 were not % 5

as
There are few data on the quantities of individual PI, and they are mainly presented 27)
centages in total PL. Comparison of our results with the findings of Wood and Lister w”
and Arroyo and Aberle (1), who have isolated as yet the highest number of pL just e té
res? acidr
ic

: 'dl
of Wood and Lister (27). In our examinations, however, there were isolated phosphatl reM

gissimus dorsi of hogs, showed that our results were more in concordance with the

glicerophosphatidylcholine and four unidentified components, the quantities of Which

stated in the available literature, at least when red meat is in question.

nt®
The examination results of the effect of mechanical and heat treatments on the PL i

and on oxidation and hydrolysis of lipids are presented in tables 2 and 3% 3

Calculated on dry matter basis, 98,28% of PL was established in the homogenate and 99Jﬁ¢d
in meat pieces, in relation to their initial quantities in fresh meat. Grinding Cau?esﬂﬂﬁ
rate of hydrolysis and oxidation of lipids, first of all PL. Taking into considefatxdlﬂ&
the same values for pH of meat, water content and sodiumchloride content, differences ﬁp

A . et

rate of oxidation and hydrolysis between lipids of homogenate and lipids of meat P Aiﬂ#
. : ; B

be ascribed to the influence of tissue desintegration. Considerably higher PV and Trfﬁe
: : : u

homogenate than in meat pieces are in our opinion due to the exposure of a largef 3 m&t

: : : i o
to the activity of oxygen and the increased possibility of oxygen incorporation int

during homogenate preparation. iﬁﬂ
b

r : : : : an e
In relation to pasteurization, sterilization causes higher decrease of PI, content itht;
, Wiy
increase of FFA, both in homogenate and in meat pieces. The obtained results agre® 5ehﬂy
cat B

findings of Korzeniowski (15) stating that higher temperatures of heat treatment riﬂ ¢
u
decrease of PL content. Contrary to that, higher oxidation was registered in Paste 15@5111

X : : : ‘ne
mogenates and pasteurized meat pieces in relation to sterilized samples. The obtat
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Ed ft ‘
| Changes of Changes of 1d. 1ue?! 2)
phospolipid g peroxide value ~, TBA number
| heat treatments pid content dependent on the way of mechanical and and free fatty acids’’ dependent on the
f me/ i way of mechanical and heat traamentl”
’ d Table 2 Table 3
e Decrea f ph - =
n ‘ A SR - 5y 1,“: ::n(éen‘:, &;:pv‘\o Differences®*® R TR o N A - BN |ax|
2 x
on wet a > 14 T tment: v 'BA F!
| VoLGBAT o ey || | 8% g 70 T g v EA
Mechanical treatment M:a o.oié: 1.7i: e 1.68 1.95 584
‘ A cmocanste . g : M:b 0,028 0.86 a,:b, e B 0.99
: M~ S .o e .
[ b e 7 5.64 1.72 a:b 0.005 0.85 a,tb, 1.39 1,33 0.95
+ meat pieces 0.557 . e . .
M-b/M - 4.78 B39 i ek 4.00 a,:a, 0.53 0.57 0.20
il Heat treatment ; b:b,  0.014 2.16° b, b, 0,17 0.53 0.24
- 1. Pasteurization aysby 0,013 2.69 a,:a 1.49 0,09 0.92
. 2). homogenate 0.530 - 2y a:a, 0.028 674 ay: 0.96 0aZ 1.12
a-a /a e .a L i .
/| = 3.98 4.04 . . . sas
o b,. meat pieces  0.543 ki i Bibp 004 248 b, :b 142 1.??. o.77‘
a 2 Steb-bl/b < 2.59 2.16 athy. 0082 2.11 b,:b 1.25 104 1.0l
rilization aj:a, 0.006 0.74 c,:b 4.77 4.46 1.99
7.6 2+ homogenate 0.524 z e 9% .
¥ a-a,/a i I = by:b,  0.007 1.32 3.68 3.24 1.48
2 ot 5.07 4.8 ion
b,. meat pieces  0.536 X _0 Mic, 0.013  13.11 1.09 1.22 0.51
17 b=b, /b .
5,00 3. Roastyn ; A 3.717 3.52 Mic, 0.025 7.33 3.35 2.89 1.22
’ 9 e s s e
49:4 €)1+ Burface layer 0.598 ” , b :c, 0 ofl 12.25 352 342 0.98
o2 M- 3 vo F
Pl bﬂ“;/ﬂ - 3.39%" X314 bicy 0.05? 6.47 2.27' l'??. 0.71
;}s = cgcé/b = 7.36%  12.37 cyie,  0.012° 5.78 52 2.43 2.20 0.47
. > ntral part 0.610 5 B aen eus T
o M-y /m -~ 4,270 - cytby  0.055 10.09 1) neq peroxide/1000 g of 1ipids
2.3 b-c, /b I o 6'33 c, b, 0.062°  8.77 2);pg malonaldehyde/1000 g of 1ipids
’//// % 5 e oo e 3y oleic acid in 100 g of lipids
| : T mean valye of ph hol Cz:b‘ o Sl “1etteu a, b, 8y bl a, l:)2 c]and
- phos 3 .en ses v Do ' '’ ' v
% fresh meat e < Pl £3ibo 0,074 2.99 c,y denote the same mechanical and
s I:;“’l’ease- of phospholipid content heat treatments as in table 2
| = abosolute value of the differ- |ax| - absolute value of mean values
' X SHERLSS Phosphokiptd optent difference
WM/om | 4 o5 .ok >
/DM| - absolute value of the difference of phospholipid o A g i g
5r65h Qte : percentage in sample in relation to its quantity
W Po n Cone in fresh meat (M), expessed on dry matter basis (D)
£ r or . ] : ;
o thk en 1 dance with the statement of Yamauchi (29) that higher TBA are registered in
2 R Ow: -
¥ v More er temperatures of heat treatment are applied. The decrease of PL content and
: Bae &
of , ; f
27 [ ogen FFA, PV and TBA were more markedly expressed in pasteurized, namely sterili
¢ 8 ate ; : . : =
30 Vere o S than in meat pieces heat treated in the same way. The established differen
ignifj :
18 Rc>asti ficant in all cases.
ﬁ@ Yy hg Causes , LV R
T L, the pp considerably higher changes than pasteurization and sterilization. First o
4 n co 2 ; ; .
e 4 S Asteg ntent is considerably decreased by roastind: especially in the surface layer.
W e : P :
t.tong o at, the decreased water content should particularly be kept 1n mind; otherwise
in Pressi 4
ot N 9 ang 5 ssion of the "increase" of PL content would be obtained. Tmmediately after roas-
n Oolj A .
watr Ba ng, the PL content in the surface layer of meat pieces was 86.90% and in the
s Xt~ g : 5
! ; : 3 A% : > of FFA
138 St sSo high 2.58%, in relation to their quantities in fresh meat. The increas F
Qpy > L .
b thrl zeq er in the surface layer. If sterilized and pasteurized meat pieces as well as
QA and ‘ : :
ﬂﬂﬁ ang Toasty pasteurized homogenates are considered comparatively, it can be concluded
ng ¢ g q
o 94 paSteur- auses higher decrease of PL in the surface layer than mechanical treatment
L St izatj i . . o
4 be‘ered in ion, namely sterilization, together. Higher increases of PL and TBA were re
’ 1 ro . L ;
o? ba;l Consig asted meat in relation to pasteurized and sterilized homogenates, the increase
v L k! i i ili is is pro-
cé Ty, Y the s bly higher in relation to pasteurized and sterilized meat pieces. This 1SF
| Asty Onse : . ;
. T4 ing i quence of different activity rate of oxygen which was more pronounced during
EN € to - S : i -
ot . X¥gen the presence of more oxygen, whereas during sterilization and pasteurization
i w : 4 ; ;
Mf an lgment as available in unvacuumed cans. It iS also possible that pronounced oxidation
i q S in ¢ , : .
o Fp iy roasted meat accelerates the lipid oxidation (6,9) . Differences in PV, TBA
0 Wee y B
mﬂﬁ nthe n the surface layer and the central part were not significant.
ind as i
is
o of . i B
g ! i F . the established contents of PL. neutral and total lipids as well as PV, TBA
0 rmi : , ) c .
ned in them, the data on the contribution percentage of PL and neutral lipids

Means and variance coeffi-

ation
and hydrolysis of lipids were obtained (table 4) .
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4%
cients indicate the importance of PIL contribution 2

hyd®
Contribution of phospholipids (%) in lipid oxidation and

to the lipid oxidation and hydrolysis in fresh meat qable |

and in heat treated meat. The established contribu A 8, % in _ ‘
Peroxide TBA ‘

tion of PL in PV was 83-88% and in the TBA - 91-94%. Lot nunber

a. Homogenat 65041

High contribution of PL in PV and TBA, in relation x 8625 91,45 7,49

raw

to neutral lipids, can be explained by their liabi- = - . v?ﬁ |

peBteuxizad Ev 6.42 3.16
lity to oxidation due to chemical composition. The % 66-26
sterilized X it e 133

contribution of PL in FFA ranged from 65 to 68%.

This finding confirms the statement of Davidkova -

Meat pieces ‘
64.98
and Khan (5) that about 70% of the total increase raw X 83.12 90.98 Tk

cv 5.92 351

5.1
of FFA in turkey meat is due to the effect of phos- pasteurizea X 63.23 92.70 f120
o v 10.45 3.18
pholipase B, and the rest of 30% to triacylglice- o 3 6546 s
x 82.14 92. Te ‘

2
sterilized cv 11.42 3.84

rol decomposition.

c. Roasted meat

Our further examinations will include examination K 6760
surface X 88.22 94.65 15+
. . 1 Cy .55 3.76
of the analysed changes of lipids, namely PL, du- o i 5 o
central % 88.2 93.51 %93

ring different ways of storage as well as examina- part cv HE 3.65

tion of the effect of different ways of mechanical ‘ f
and heat treatments and storage on the changes of ]

contents of individual PL. 1
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