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Quality of the meat and meat products depends much on the physiological condition of
the animals. Several test data conform tl

supposed relationship between the concentration
levey of

certain bio-active blood components and the post mortem pr
adipoge tissue.
$Xpecteq

ocesses in meat and
Thereby analysis of blood components may yield valuable information of
changes affecting quality, storage and processing.

e eXperimental research work involved the study of the toccpherol level
plasma of
vﬂrioug

in the blood
about 300 pigs. Samples originated partly from test animals fed on fodder of

compositions, and partly, from animals immediately before slaughtering.

B

©81de tocopherol content, also vitamin A and cholosterol contents were examined by fluoro-
!

Stric methods. Test results demonstrate rather important differences first of all between
OCOPherol levels in pig blood. These are likely to be attributed primarily to fodder com-

Dosition /natural and artificial antioxidant content, proportion of unsaturated fatty

ac

cldg, Presence of antioxidant transformation products etc./.

P

reliminary test results indicate a relationship between the tocopherol level of the blood
DLBSma and the chariges of the adipose tissue during post mortem storage and during
pro“»GSsing.

Un

‘\ESXSUChung einiger bio-aktiver Komponente von Schweinsblut
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Ole Qualitit des Fleisches und der Fleischwaren hdngt stark vom physiologischen Zustand
8 Schlachttiere ab. Mehrere Versuchsdaten unterstiitzen die Annahme von Zusammenhdngen
zwischen der Konzentration einiger bio-aktiven Komponenten im Blut und den post-mortem-

3 Orgéngen im Fleisch und in den Fettgeweben. Damit ergibt die Untersuchung einiger Blut-
0mPOnenten wertwolle Information iiber die zu erwartenden Verdnderungen in Zusammenhang
i der Qualitdt, der Lagerung oder der Verarbeitung. Im Rahmen der Versuchs- und
Orsch‘mgsarbeif wurde der Tocopherolgehalt im Blutplasma von etwa 300 Schweinen unter-

8 . x
ke, Die Blut Proben stammten teils aus mit verschieden zusammengesetztem Futter ge-

£y :

Nutterten Versuchstiere, teils aus Tiere unmittelbar vor Abschlachtung.

/ ben dem Tocopherolgehalt wurde auch der gehalt Vitamin A- und Cholesterin untersucht

le drei durch Fluorometrie/. Aus den Versuchsergebnissen geht es hervor, dass erhebliche

Nta, / : i e
telSChiede im Tocopherolgehalt der einzslnen Schweine ist. Diese Unterschiede lassen

si(} i ' 3 - 3 }
b €rstens auf die Futterzusammensetzung /natiirlicher und kiinstlicher Antioxidantgehalt,
Sthilengg

der ungesidttigten Fettsduren, Vorhandensein von Reaktions produkten der Anti-
o
*daten ot

c./ zurilickfiihren.

le p ; ¢
Lr‘JEbl\lsse unserer Vorversuche weisen auf einen
nlveau

tng der

usammenhang zwischen dem Tocopherol-
im Blutplasma und den Verinderuncen der Fettgewebe wihrend der post mortem Lagerung

Verarbeitung.
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Examen de guelques composants bioactifs du sang porcine

EVE KRASZNER-BERNDORFER - RADOMIR LASZTITY
Université Technique de Budapest.

Chaire de Biochimie et de Technologie Alimentaire.

La qualité de la viande et des produits de charcuterie dépend considérablement de 1’ état
physiologique des animaux de boucherie, ce sont plusieurs données experimentales qui
appuient cette hypothése, qu’il’y ont des corrélations entre les teneurs en composants
biocactifs du sang et les processus chimique, qui se déroulent post mortem dans la viande
et les tissus adipeux,c’est pourquoi 1'’examen de quelques compoéants du sang peut fgourni®
des informations de valeur concernant des changements prévisibles relatifs & la qual1té

ou au stockage.

Dans le cadre de la recherche la teneur en tocophérol de échantillons de sang porcine
etait examinée. Les échantillons provenaient d’une part des animaux experimentaus de

- s t
boucherie avant 1’abattage. A coté de la teneur en tocophérol la teneur en vitamine A e

en cholesterol était aussi déterminé par voie fluorométrique.

Sur la base des examens chimiques on constate que des differences appréciables existent 5
10

dans la teneur en tocophérol du sang des porc differents, en conséquence de la composit

différente des fourrages /teneur en antioxidant naturel ou synthétique, proportion des

acides gras insaturés, produits transformé des antioxidants, etc./.

Les données des expériments préliminaire indiquent qu’une corrélation existe entre 12 3

2 el
teneur en tocophérole du sang et les changements qui se déroulent ~ans les tissus adip
post mortem pendant la stockage et la préparation.

WccaenoBanne HEKOTOPHX OHOJIOI'MYECKM 8KTHBHHX KOMIOOHEHTOB CBUHO# KpOBH

9. BEPHIIOPPEP-KPACHEP, - P. JIACTUTB, Kadenpa Guoxmmum m mumesoft TexHOMOrMK
Bynanemrcroro TexHNYecKoro YauBepcuTeTa 3

KagecrBo MmAca yGoftHoro cxora, a Tak®e MArOTORNAEMHX M3 HETO NPOIYyKTOB B aHaqHTeﬁBHO
Mepe 3aBHCHT OT (DU3NOJOIMIECKOI'O COCTOSHMS CKOTA, OGPAGATHBAEMOr0 B CKOTOGOltHe, PAK ont
TAHHHX NONTBEPXIAET NpeJMOJOXSHAEe, UTO MMEDTCHA B3aMMOCBASH MEXIY CTENEHEBD KOHueHTpau““oat
KOTODHX OHOJIOTHIECKHM AKTHBHHX KOMIIOHEHTOB KDOBHM, & TAKKe npoLeccamy, ITPOUOXOAmIMA @ it
mortem” B MACHOR u mupoBolt TKaHax., Taxmm oGpasoM, MCCJENOBaHAS HEKOTOPHX KOMIIOHEHTOB *p0 -
MOXET JATP NEHHHEe HHPOIMAIMA O KAYECTBE, 4 TAKRE O6 MSMOHEHMAX, CBASAHHHX C XpaHeHHeM ’
padoTko#, -

B paMKax OmHTHO-HCCJENOBATEJLCKOA PAGOTH GHIO H3YYEHO conepxanue ToKopeposa B Kpoﬂbpr
Hot mnaame npumepHo 300 oBumelt, O6pasuy GHIM B3ATH N3 KDOBH OIHTHHX XWBOTHHX (OBuneﬁ) 30
JISHHHX (ypaxoM pasJMdHOr0 COCTABA; OTYACTH W3 KpoBM, cHATOH nepen ycoem mpu 06padoTe '
CKoToGO#RE,

Hapamy c conepranmem Toropeposa GHJIO M3YYEHO M CONEPRAHME BATAMAHA A K xosecTePHHl?
(1 KONMMECTBEHHOTO ONpeJeNeHAR BCeX TpeX KOMIOHEHTOB NpMMEHAJCH (uIyopomeTpmaecki! MeTO

Ha ocHOPe pesyssTaTOB MCIHTAHM) MOXHO yCTAHOBATE, YTO MERJIy CBHHAME AMEKTCH apaTITe
HHE DasMid, Npexie BCEr'0 B OTHONEHNA CONEPRAHMS TOKO(PEpoJa B KPOBH. o P

loxasanHHe, WX BO3MOXHHE NDPWYMHH TAKNX pAa3Jwauil MOI'yT 3aKJI0YaThCA, IJIABHHM OGFHSO';ef
cocTane KOpMOB (CONIepPKAHME ECTECTBEHHOI'O N UCKYCCTBEHHOT'O aHTMoKAcmnTenelf, ynﬂﬂbﬂ“n 5o W
mmmmﬂmxzmmmxxnmmT,mmmmenpmmmnnamommawwmnmmonywmnmmmMﬂﬂﬂm“”Thw’

PesymsTaTH npemBapUTENBHHX ONHTOB NMO3BOJAMT CIEJATH BHBOJ, YTO MMeeTcs paanmMocBfi’
Iy COXepRAHAEM TOKOJEpOJa KPOBAHON DJNA3MH I N3MEHeHAAMH B RMPOBHX TRaHAX (B mpoiyKTaXs
JeprampX RAPOBHE TKAHM), NPOUCXONAMAX "post mortem” gip Py XpaHeHrmn (o6pacoTKe) .

-
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ANALYSIS OF SOME BIO-ACTIVE COMPONENTS OF PIG’S BLOOD

€, BERNDORF ER-KRASZNER and R. LASZTITY

D
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{troduction

The biochemical state of the muscle and adipose tissues, the quality of the products
prePafed from them considerably depends on the physiological state of the animals to

v Processed in the slaughter house. The assumption that there are relationships between
the Concentration level of certain biologically active components of blood and the post
mortem Processes in muscle and adipose tissues is supported by several experimental data.

T
hus, an investigation of certain components of blood may furnish valuable information

[

X changes to be expected in conjunction with quality, storage and processing. On the

0

ther hand, these investigations are suitable to follow the effect of feeding factors and

prOmotO thereby the development of an optimal feeding system.

i €quilibrium system of redox processes is an important characteristic of the physiological
St
Ate of the organism.

iy

hough Peroxides and free radicals are normal metabolites of the living organism, formed
"]

tthi“ the range of the functional biochemical system of the organism and indispensable for
"Orma) y4¢
Xidat{on
ThErefol_e'
datiOn.
Studied
Plgg,

e function processes, they can start at the same time abnormal
reactions and chain processes of peroxidation of the living cell components, too,
the presence of free radicals is a constant source of the hazard of autooxi-
The toxic and harmful effects of peroxidation processes on the organism have been
by many authors. If the main substrates of the autooxidation are unsaturated li-
°x1dat°°mp0nents of the cell membrane, then one of the most important results of auto-
ion is the lesion of these membranes, the changing of their structure and function.

Moy,
Eover' peroxides formed during the peroxidation of tissue lipids are toxic compounds,

ab)
€ to Oxidize and denature many other important components of the cell.

e the liVing organism presumably a special system regulating free radical processes and a
x

0xidatiOn-preventing mechanism are active. The living organism has at least two such

an:?:nisms, The precondition of the first, non-fermentative mechanism is the presence of
thQXIdants and reductases in the tissues, which inhibitsthe development of peroxidation
syste:ses- In addition to the antioxidant-reductase system another,fermentattve'protectinq
1nclud' Preventing peroxidation processes, is present in the living tissues. This system
€8 those enzymes and enzyme systems, which inactivate free radicals and peroxides.
Izg:::ezegulation of peroxidation processes, feeding factors play also an important role.

With the nutrients a certain quantity of peroxide, mainly lipid peroxide, is

r g . ;
e Oduced into the organism, the main sources of which are the fats of the nutrients,
c

a
A USe these may be oxidized in a small measure during storage and processing. Discases
©

described in the literature, developed e.g. in pigs, by the action of fodder containing
ar
9 quantity of oxidized fat.
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Nutritive /feeding/ factors promoting peroxidation may be the following:

- antioxidant deficiency,

= peroxidation products in the nutrients,
- predominance of unsaturated lipids,

~ excess of pro-oxidants,

- insufficient protein, etc.

It has been proved experimentally /1,2,3,4/ that tocopherols participate in the antioxidant
system of the organism, controlling the intensity of the free radical processes under
physiological conditions. DIPLOCK et al. /5] showed that the biological role of vitamin E
may be also the formation of complexes with the hydrocarbon chains of poly-unsaturated fatty
acids in the lipoprotein membranes, and the protection from oxidation of selenide, attaChed
to non-hem-iron contained in the proteins of catalytically active sulfur content of the

mitochondriaand the smooth endoplasmic reticulum.

For the following in vivo changes caused by inadequate feeding, a more detailed study thal
up to the present of the fine composition of blood transporting nutrients seems to be sui~

n
table, with particular view to the qualitative and quantitative elucidation of the vitami

composition of blood plasma.
The main objects of our work reported in this paper were the following: .

In want of basic data, first of all the range of the tocopherol content of the blood Plasnﬂ
of pigs, consigned from different breeding farms for processing at the Slaughter-house

of Budapest had to be established.

= In possession of the results of these introductory and essentially assessing investiga~”
tions, two experimental series have been carried out; In one of these, the finer Ct'J“‘!»"OSU“')n
/total lipid, total cholesterol, tocopherol and vitamin A content/ of the blood plasma of
pigs to be slaughtered, and fed on fish-meal of various qualities and quantities has bee"
investigated. In the other series the tocopherol content of the adipose tissue of animals
thus controlled has been studied at time of slaughter and after 6 weeks of cold storagdgéer
respectively. The feeding experiments have been carried out by Juhisz, and coworkers in
the Physiological Department of the Research Institute for Animal Husbandry Herczeghalom
and the chemical investigations of the blood-plasma by us.

Materials and Methods

Total lipids were determined according to JACOBS et al. [/6/, total cholesterol accordingd

to
to SOLOW and FREEMAN /7/, Tocopherols according to STURER [/8/ and vitamin A accordind
THOMSON et al /9/ by fluorometry.

Results and discussion

»yds
As was to be expected, the tocopherol content of the blood plasma of individuals of he
/each 15 animals/ from different breeding farms varies considerably. The blood plasma %

a
tocopherol values of the animals of the herds, the mean values and standard deviation

shown in Fig. 1.

Before feeding, the composition of the fodder was naturally checked on its main characte”
ristics, with special view to the tocopherol and the total fat contents. The tc:cophel"-’1
/fat ratio, which may give for the quality of the fodder a relationship easy to interpré™’
has also been calculated. The following table /Table 1/ summarizes these test data for
both kinds of fodder, containing various percentages of fish mecal of good and poor qua~
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lty, respectively.

Specia) attention should be called to the tocopherol/fat ratio mentioned already, the good
level of which in the 1lst feeding series meets world requirements - according to the
litel’ature = while it is decisively poor in the 2nd feeding series, particularly in the
fodder containing 10 % of fish meal additive.

The Practical importance of this tocopherol/fat ratio and its applicability in pig breeding
becomes still more evident from respective data in Table 2, which clearly show that fish
Meal of good quality, particularly the 10 % addition, conserves the original tocopherol
“Ontent of blood plasma, this is simply and well indicated by the tocopherol/fat ratio,

Mentjoned already several times.

In the 2na experimental series, the presence of fish meal of pPoor quality considerably
Teduced the original tocopherol content, particularly when 10 % of poor quality fish meal
Wag added, which is reflected also by the tocopherol/fat ratio /Table 3/.

These rather complicated relationships can be clearly seen from Figs. 2-7.

Data Presented for the two experimental series show that an increase of the oxidation
prodUCtS, €.g. peroxides, etc, of fodder components easily becoming rancid can be readily
fOllowed in the blood plasma composition of the animals, not only in the light of the
t°°°pherol/fat ratio, but also by taking into consideration the tocopherol/cholesterol :
fatio, Though the change in vitamin A content of the blood plasma has also been determined,
and similar tendency could be established, the number of available data does not seem

o be sufficient to draw final conclusions.

On the other hand, the change in tocopherol content of the plasma is manifested so definitely
that attempts were made to follow possible changes in the tocopherol content of pig adipose
tisSUGS, caused by feeding. The following Table 4 and Fig. 8 support this assumption. When
teeding fish meal of high quality, the tocopherol content of the adipose tissues of pigs

- dlminishes considerably less, that is to say, the adipose tissues of pigs properly fed are
e higher physiological value.
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Scme characteristic data of fodders used in the lst and 2 nd feoding serics

at. Slexc{;x”olxﬂ ToCoPn

ac. Jac. ‘'ac. i /r3lloog 79 ol — phumber | nud
$ in tot.fat.ac. | ua/leogls i o
| | / ! Fat ratic e

17,9 3,22 13,39

~
o
.
w
o

59,55 1.50 250 0, 46 2 1¢

ig-fcdder

2. +10% fish
~eal of good 17,5 4,10 16,11 29,17 54,13 3,60 1000 0,92 6 L
guality

3. #5% fish re- )
al of good 16,9 3,70 15,28 27,95 56,74 3,40 820 0,92 t 1€
guality

4. +2% fish re-
al of good 17,3 3,80 22,89 34,25 42,86 2,85 620 0,75 3 16
quality

orm ig- 8

S N . A Bt 3,80 820 1,15 2 I
fodder

2. + 10% fisn 45
meal of poor 15,4 4,31 20,78 29,30 46,31 1,40 250 0, 32 15 S
quality

3. #5% fisn 34
real of poor 14,8 3,96 18,11 31,85 49,95 2,00 §20 0,50 12 :
guality

4. +2% fish meal )5
of poor 15,0 3,60 30,56 36,43 32,92 2,90 530 0,80 10 .
quality

table 2

nt
Blood-plasma composition in the lst feeding series at start and end of the experimen

3 ;
roup number|Total lipid{Cholesterol ' Tocopherols [ Vitamin-A | Tocopherols TO??P29§9%5;ati
nd type of /Y /mg /loo ml/ /mg/loo ml/|/mg/loo 31Aq>§i§_,FQE}9,” ;§ﬁ§j§st0595_——”

fodder used Statf1’£nd Startl End ' Start | End Start Itnd Start Iﬁnd Start J_Ef_”,,/

1. Normal 390 356 314 1° Q@ 160 113 69 06 0;32:-0;:31 1,40 1,59

pig-fodder -57 -35 -6 -6 -N,035 ?6,035 Z48 §48

2. +10 % 93 401 123 7 673 0,576 134 904 6,56

fish meal of Zgj -61 izl glO 90,038 -0,028 <115 ?68 o by ol L - L ]

good quality

3. +5% fish 374 432 93 4 4480 0,430 1050 756 ‘ 4,53

meal of good Zsg =62 %14 %12 ?0,027 ?o,oaz i101 zao b 1 4k i ‘

quality

4. + 2% 350 368 g6 3 380 Q,300 71 756 59

' v 8 3
fish meal of Z34 =55 =14 gz? ¥o,032 ?o,ozs -85 z92 aha il -
good quality e

The results are averages of 12-12 determinations, Every group consisted of four pigs.




207 4.8

table 3

Blood-plasma composition in the 2nd feeding series at start and end of the experiment

~

\‘ S —— S —— e . SO e e 31 B it
:;:;mp number |Total lipid |Cholesterol Tocopherols Vitamin-A Tocopherols | Tocopherols._
[oddézpe oé /%) /mg/loo ml/ /mg/loo ml/ / mg/loo ml/ “Fat ratio | Tholesterol

use ratio
l\\‘ Start | End [Start | End | Start _End | Start ] End | Start [ End | 'Start | End
: Norma) 99 98 5 9 0,485 Q,482 802 00 &
Pl9-fodder e s ST t0.025 %0,028 Y54 $3¢ 121 1,21 5,68 6,04
g1 110 4 25 286 8 ) 0,432 088 800 17
£ ' 'O ;
b meal of 1+ $27 s g6 0,018 S20.012 §47 g41 RO 7.0 W0 80 71,08
%X quality
E

% fish 329 365 73 78 0,425 0,104 832 545
Mea f < »29 ' 9 033
qu L Of poor gas 82 10 8 0,032 20,025 *sg 25y ed ere vt %7
‘“dlity g
AR
. 2 % & -
£1. 62 04 5 81 0,440 0,252 830 60 3 :
r;:‘ mea 1 e SR gl *o,025 %0018 139 fqy L2l 0,62 5,78 3,10

OO

Wua“ty

B —

m
he 3 5 = : .
'esults are averages of 12-12 determinations, Every group consisted of four pigs.

table 4

'/
ATiations in the tocopherol-contents of adipose tissues from the 1lst and 2nd feeding

“Cries during sixty days storage

lst experiment 2nd experiment
Grm,p Tocopherols /mg/lOO g /|pecrease Group T‘x0phe;;ls / mg/100 g/ | Decrease
at start | after 60 days e ;’;)C/OPherOlS at start [aﬂor 60 days Sglgoc}g[}ho~
b 0,70 0,51 27,5 1. 0,61 0,41 32,1
e 2,48 1,48 40,3 - 0,21 0,10 51,1
3. 1,72 0,92 46,6 35 0, 34 0,17 49,1
4. 1,25 0,70 44,1 4. 0,47 0,25 47,0
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Fig. 1 Blood-plasra tocopherol values of the anirals cf ¢ single herds
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Fig.2. Total lipids - cholesterol - tocopherols and vitamin A - in the

blood-plasma /1lst series/.
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D at start
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Fig.3. Tocopherols/Fat ratio in the blood-plasma /lst series/
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Fig.4. Tocopherol/Cholesterol ratio in the blood-plasma /lst series/
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Fig.5. Total 11p1ds-cholesterol-tocopherols and vitamin A in the blood-plasma
/2nd series/
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Fig.6. Tocopherols/Fat ratio in the blood-plasma /2nd series/
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Fig.7. Tocopherols/Cholesterol ratio in the blood-plasma /2nd series]/
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Fig.s. Variations in the tocopherol-contents of adipose tissues /lst and
2nd series/






