Investigation of the pork adipose tissue’s autoxidation
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When storing lard, fat and meat products rieh in fat the autoxidation of fatty acids is
& serious problem. During this procedure a considerable amount of different bad flavoured
Products are developing consequently the organoleptic quality is decreased. In our exp
Timents the autoxidation /rancidity/ of porcine adipose tissue /back-fat/ was studied.
ACcordinp to the industrial practice the pork adipose tissue was stored in salted state
at 6 C0. 'he autoxidation processes were characterised by the production of primary and
Sencondary products of oxidation /peroxides and mnlonaldeh&de/. The coloured polimerized
Products asg supposed by-products of rancidity were also studied,

The qQuality of primary and secondary oxidative products showed a periodic change and the
by‘DI‘Oducts increased monotonously, which could be the effect of the non-lipid -type
Components, As a consequence of periodic alterations of primary and secondary oxidativ
Products the peroxide value and the Kreiss reaction sometimes may not be characteristic
to the degree of autoxidation in meat products.

untersuchung des Autoxydationsprozesses der Fettgewebe von Schweinen
A Juhggz
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Wéhre tt fettreichen Gewebe
nd q der zum menschlichen Verzehr geeigneter Fette, fe h
ung Fleiagipgggiigﬁsmit hohem Fettgehslt bedeutet die Autoxydation der Fettséuren ein
aohr 8rosses Problem. Wiéhrend dieses Prozesses entstehen némlich zahlreiche unangenehm_
gohme°kende und riechende Verbindungen, die die organoleptischen Eigenschaften des Pro
Duktea nachteilig beeinflussen. In unserer Arbeit wurden die Autoxydationprozesse der
D:ttgewebe von Schweinen studiert.

[

o
Pott der industriellen Praxic entsprechend eingesalzen und beil 6 C i
gglagertfegigeA::Ei;gationsprozeasa wurden durch Untersuchung der priméren und sekgn
rﬂren Produkte d.h. Peroxyd und Malonaldehyd, sowie der als Endprodukte betrachteten
“rbigen Polymerverbindungen studiert.

ayTurde ich die Menge der priiiren und sekundéren Oxydationspro-
g“kte iggggeg:;li;éegE§ZBgeit periodigoh dndert, wobei die Bildun% des bndp{og%kzgi
NgntihUierlioh verléuft. Diese Erscheinung ist in erster Linie auf die Anweseglilt i
q th‘Lipid-Verbindungen gurlickzufilhren. Aufgrund der Ergebnisse kann fes;ge;eio Pt
Ke } 4888 d1e 4n der Praxis allgemein benutzten Ranzigkeitsindexe -z.B. d ﬁ akt:¥131: ’
a;:isﬂ'ﬂeaktlon usw. =den Oxydationsgrad der Produkte nicht befriedigend char
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I’étude des procédds d’autooxydation dans les tisous adipeux du porc

L. Juhdez

Ingtitut de Recherches sur la Viande, Budapest, Hongrie

IL’autooxdation des acides gras souleve un grand probleme au cours du stockage du
saindoux, des tissus adipeux et des produits de la viande ayant un grand teneur en
matiere grasse. L’autooxydation provoque des goﬁts et des odeurs désngrdebles qui dimi-
nuent la qualité sensorielle des produits pendant le stockage. Dang ce travall nous evon®
étudié les procédés d’auboxydation des tissus adipeux du porc. Selon la pratique indust-~
rielle les tissus adipeux présalés ont été entreposés a une température de +6 C°. Tes
procédés d’autooxydation furent étudiés, examinant les produits primaires, secondaires
et les polimaires colorés. Nous avons constaté que la quantité des produdts primaires
et necondalres de 1’ autooxydation changent en fonction du temps et la formation des
polimeires colorés montre une augmentation monotone.

Sur la base des résultats on peut conclure qu ’au cas de tels gystemes complexes les
indices de la rancissure, généralement appliqués - comme 1’indice de peroxyde ou la
réaction de "Kreiss" - ne caractérisent pas le degré d’oxydation de ces produits d’une
maniére convenable.

MayyeHne nponecca CaAMOOKMCIGHUA CBUHHX RWDOBHX TKaHeM

A OXAC

i
T'ocyzapcreeunuft mccnezoBaTenscKuit WHCTUTYT MACHOM npouumneHHoch.P.ByxanemT,Beﬁrp

lipy XpaHeHWN NUMEBHX EWDOB, EMDPOBHX TKaHEH ¥ MACHHX NPOAYKTOB, COA6DEEMAX Gonpmo®
KOJIMYECTBO EUPA, HOMATYD MpOGNEMy NDPEACTABAAET cOGoH CAMOOKMCIOHW® XupoBux KuCA0T
(#upOB).- 2
llpn TaxoM mponecce 06pasynwTCH MHOI'OYMCAGHHHO NDPOAYKTH, HONDUATHHE 10 Samaxy M BKY
Cy, KOTODHE CHHREDT KAUECTBO MAMEBHX MPoAYKTOB. B mpouecce name#t paGorTH OHIH ney”
YEHH IPOLECCH CEMOOKWCIEeHNA CBUHHX XWDOBHX TKaHeil.

CBMHHO XWPOBHO TKAHM B COOTBETCTBAN C NPOMHENEHHOR NMPaKTUKOM XpaHMAMCH TpH TOM"
neparype 6°C B coxdmoM Buze. [IlponeccH caMooKuCHAeHWs OHIM MBYYOHH HA OCHOBAHWM nev”
BUYHHX,) (UOpEKMCHHX) W BTOpWYHHX( MANOHENBIAETHIHHX), 8 TAKKE MBETHHX, mo mMep s
coezuHeRNity, KoTODHE MOIYT CUMTATHCA KOHOUHHM MPOAYKTOM. o
B30 yCTAHOBNEHO, YTO KONMYECTBO NMPOAYKTOB NEDPBAYHOTO W BTOPUYHOID OKMCHeHMA B \
BUCHMOCTH OT BPEMOHN WS8MEHASTCH NEpPHOAWYHO, B.TO X6 BpeMd K&K 00pasoBaHuE oo TH’”
I'0 NPOAYKTA XAPAKTEPHBYETCHd MOHDTOHHHM DOCTOM.

9T0 ABJeHNWe BHSBAHO B NOPBYD 0UEDEZs NDPHCYTCTBHEM HOMMIMAHHX KOMIIOHEHTOB cucTe““;’
Ha OCHOBAHWM DEBYNBTATOB BMZHO,YTO B TAKMX CIOXHHX CHCTEMAX OOUEHCIONBSYEMHE “DKeﬁb
sare;u ( wucxo mepexmcu, peaxmma Kpe#ca) He xapaxrepusyoT B ZoCTaTOYHOA Mepe cré
OKACJGHNA (BONWUWEY CAMOOKMCIEHWA) IDOAYKTA.
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Study of the autooxidation of swine adipose tissues

A, Junksz
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One of the greatest problems in the storage of meat products is the oxidative deteriora-
tion of lipids. As & result of this deterioration compounds of undesirable taste, colour
and odour are formed. The rate of formation and the amount of these compounds have a grent
influence on keeping quality of the products.

The sensitivity of meat products to oxidative changes may be different even 1if their
fat content is the same, since the rate of autoxidation depends on the composition of fats
too, The composition of the adipose tissue added to meat products is influenced by many
factors, such as the age, sex, bread of the animal as well as the composition of the
feedstuffs / MYRES, BOWLAND /1975/ /.

The rancidity of adipose tissue is consequently a much more complex chemical process
than that of the pure fatty acids. This 1s because these tissues consist of triglyceriden,
Connective tissue proteins, enzymes /lypase, hydrolase/ free amino acids, phospho- and
Blycolipids, vitamins and other compounds As well /PEARSON /1968//. The following scheme
8hows the main reactions of the rancidity process:

Adipose tlasue

_ hydrolases
light, temperature e
v Free fgtty acids
Free radicgls =
OxXygen === =
: P
Peroxides I__“ _ fetan

Carbonyl compounds J polymers
amino groups — - 2o

N~-containing polymers

48 g consequence of the autoxidation process =~ as shown in the above scheme ~ geveral
oxidation products are formed. Out of these products the different pigments and carbonyl
Compounds are mainly responsible for quality deterioration of foodstuffes. The carbonyl
Compounds are alcanals, 2-alcenals, 2,4,dialcenals /MOSIT0, FUJUMAKI/1972//. These com=
Pounds are necessary in small quantities for forming the flavour of meat products,
Nevertheless they can be deterimental to taste and odour when being present in larger
8mount /KIMOTO, GADDIS/1974//. The polymers, which are considered the end products of the
8utoxidation are either yellow or brown in color thus undesirable in foods. The process

during which polymers are formed as & result of reaction between carbonyl compounds and

Compounds corteining amino groups -~ i.e. proteins, amino acids, some phospholipids = is
called non-enzymic browning /POKORNY, JANICEK/ 1973//.

It is rather difficult to characterize the degree of autoxidation of adipose tissues
8nd meat products because of the great number and variability of oxidation products. Under
industrial conditions the rancidity is determined by a number of easily performed tests,
i.e, peroxide value, Kreiss test, Swift teat etc. The result of these tests are valid
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only in certain phases of the autoxidation process,

In our present work the autoxidation of the adipose tissue has been studied on the basi®
of its three main intermediate processes = products of primary and secondary oxidation &n
polimerization ~ under storage conditions responding to industrial practice,

Methods
Determination of peroxide value

The peroxide value has been determined lodometrically according to the Hungarian Standard
/MSZ 19823/. The results were expressed ag meqv peroxide/kg sample.

Determination of the malonaldehyde concentration

The malonaldehyde content was determined according to the method of TAI KWON and WATTS
/1963/ by UV absorption. The results were expressed as malonaldehyde mg/kg sample.

Determination of polymer compounds

The quantity of coloured polymers which are considered as end products of autoxidation an’
which are formed during rancidity process was measured according to the method of POKORK
/POKORNY et al /1974/ by absorbance at 400 nm. The degree of absorbance is in direct
relation to the quantity of polymers. The method is not suitable for quantitive meaauremw'
in lack of standard,

Sampling

The autoxidation processes have been studied on samples taken from the back fats of 27
swines. The samples were taken at random from daily production of Budapest elaughter'hm”ﬂ’
the samples were stored salted at 6 *+ 2°C for 90 days under industrial conditions.

Modell systems
Control Trioleate / BDH Chemicals LTD /
Sample 25mg glycine was solved in 1 ml of distilled water and emulsified in 200 &7
trioleate, / The samples were put in crystallizing cups in 3 cm layers/

Results

The autoxidation processes taking place during storage of back fat were studied on the
products of primary and secondary oxidation and with the formation of end products.
Peroxide as primary, malonaldehyde as secondary oxidation product has been chosen, The
amount of oxidation products was determined an hour after slaughter. This was consider®
as 0 point of storage., Following this the peroxide and malonaldehyde concentration &8 we
as the absorbance of polymer compounds were measured at 15 days intervals, The resulis
were represented as a function of storage time., /Fige.l.//Fig.l. shows the means of the
22 samples/. It can be seen that the peroxide concentration increases monotonously durﬂﬂ
storage /Fig.l./ This increase however is neither linear, nor exponential, because the
peroxide=time curve has inflexion points every 15 days. The malonaldehyde concentratio?
changes periodically during storage. The malonaldehyde~time curve has local extreme e
values every 15 days. On the basis of standard deviations /Pig.l./ it can be seen that .
periodicity of the autoxidation is not due to standard deviation of the samples since s
difference of the concentration of the extreme values is larger than the standard
deviation.

The increase of the amount of polymers is almost linear during storage. s

The periodicity of the time curves of autoxidation products is not in agreement L
the literature datas according to which the oxidation products increase exponentially in
time /REICH /1969/. Since the time-dependent change of the autoxidation products wA°
gtudied on the oxidation of pure fatty acids and/or their esthers, we presumed that th:
periodicity of autoxidation of adipose tissues is due to proteins, amino acids and otP

compounds .
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To prove this postulation model experiments were carried out.
The control and model samples were stored for 90 days at 6 * 2°¢ according to industrial
Practice. The concentration of peroxide and malonaldehyde and the amount of coloured

Polymers were determined.

The regults were represented as a function of storage time /Fig. 2., 3oy 4/

Pig 2, and 3. showd that the peroxide and malonaldehyde concentrabion of the aamplen
Containing glycine changes gimilarly to that of the hack fatse The peroxide - Lime
Curve have inflexion points every 15 days intervals, and the malomaldehyde - Lime
®urve has local extreme value. The concentration of the control peroxid and
ma]ﬁmnldohvde increases monotonounaly.

The abgorbance at 400 nm of the polymers showad linear incrange durving astovage /Rig.d./
The increase was groater in exparimental aamplen than in the control,

Diﬁcunﬂion

The antoxidation proceasas of awine back fat talking vlace during atorapge were obndied

’ : . I S e
N primary /peroxide/ on gencondary /malonaldehyde/ oxidation producta chosen arhitracily

A4 by the absorbance of polymers that were consideored as end produch of oxidalione

On the banis of the results it can be stated the followinga:

~ The auytoxidation of adipose timsue ghows periodicity
i in woe ] e 83
= The oxidation product - time curves ghow the relabionship between the chaneeg in
Concentration of intermediates of oxidation.
s ; i s re are inflaxio
In the time curves of the primary and gecondary oxidation producta there ave infle

$ e B ~valg ™ i haonomenon iy nel dn
Pointy and local extreme values at every 15 days inkervalse Thin phoin :

1

to the gtandard deviation of the sanples or tha arvors of meamurencihi. L 1 A
by model experiments that one of the caugey of the periodicity of anboxidalbion in I‘l.m
Presence of compounds containing amino groupa. This compounda - PV”L"‘“‘i anino acida,
H0me Phogpholipids - react with the carbonyl compound formed in the socondary pr
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the basig of model experimenta i t can be geen that the bLinmc [ perioda /

P

8 not altored by the fatty acid composition or hy the guantity and quality of

O idation
Containing amino groups in the standard condition of oxi Iatione
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The oxidation productu= time curves aghow that there io a very oloue relab
between the changes of peroxide and malonaldehyde concenbrabionn |

Y Lsbl o ] g
are formed in two succeaive phasea of the antoxidation procenie The amonnt of the
polymera end producta of rancidity showed and almost linecar incraaae, duri

It geemed that thio increase was independent to the quantity of primary and

productue Thia is due to the colourless fluorescent componnds Cormed in the firat
agbeps of the reaction between carbonyl and amino groupde The yellar polyne /

amount of which can be determined by abgerbance at 400 nm/ a formed in the

1

gteps an a result of conaccutive reactions /Tappel et al/1973./

To aum up the remults it can be stated that the autoxidation of lipide in the
of amino groups shows periodicity which can be measured by the chanece in econcont
nf oxidation productse

Thercefore in determining the rancidity of adipose tigones hot only the node Im

time of gampling lg esggentiale On the 15th day the bhack Fata can be mialified
te rancid according to its peroxide and malonaldehyde concentration, bub |1 )

true if the game gamples are gtudied on the 30th daye Thorefore tho poproii

and Kreins test used in the industry is not gsuitable for eatimabine bLh i di by

materials containing amino groups /adipose hisaue, fabn, hason elad/ Th

value gives an egtimation of procesa of rancidity only, while b ] A
guitahle only for determining the presence of carbonyl compormnds, and i6 de I
quantitative measuringe To characlerize the anboxidation of thene tnmhubanee
above mentioned compogition the meagurement of - peromide valne, \ /
aldehyde content / and polyners of tho wae aganple i =
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FIG.3. Model systems: Changes of the malonaldehyde concentration as a
function of storage time
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FIG.4., Model systems: Changes of the absorbance of polymer compounds
at 400 nm
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