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Schweinefleisch und Speck mit erhShten Gehalten an mehrfach ungesdttigten Fettsauren.
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Chyas
fet elnefleisCy wurde CZ\TCht £ it . W
X g et mit etwa 10, 20 und 30% Linolsaure in den Depotfetten. Dazu wurde Rinds-

leisch
o 5 ﬂ : : :
ﬁmlte » Fettgewebe- und Leber-proben. Fette im Fleisch zeigten im Allgemeinen die niedrigsten

“Tigena:n:zzrfaCh unges@ttigten Fettsauren.Kupfer- und oC-Tocopherolgehdlte wurden bestimmt in einem

saﬁlet; bt i von Proben. Unterschiede in of~Tocopherolgehflte wurden zwischen den drei Gruppen be-

,haﬂ2 FT‘ arbe i dnsesattlgten Geweben erwiesen die niedrigsten Gehdlte. Semsorische Beurteilungen von

; kei B . em Geruch/Geschmack sind durchgefiihrt worden sowohl an verschiedenen Proben frisches
B°mu N hlerkpeCK als an gelagerten Proben. Keine signifikante Unterschiede zwischen den drei Gruppen

. ;étmmquen jl festgestellt werden. Die Fettoxidation wurde wihrend der Lagerung verfolgt mittels

; i ® Oxgq on Peroxidzahlen und p-Anisidin-werten. An die frischen ungeséttigten Geweben wurden fur
F;k " ung

'ihe Sch e

el

atio
nsindikatore hohe Werte festgestellt. Diese Werte setzten allerdings ab wenn unter

bei : -
niedrigen Temperaturen gelagert wurde. Die Ergebnisse der Experimenten mit aus diesem

es e
gestellten Produkten werden woanders in der Fachliteratur veroffentlicht.
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POrk meat and fat with increased levels of polyunsaturated fatty acids.
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88 2 e produced with about 10, 20 and 30% linoleic acid in the depot fatse. The unsaturation

: ed

&wen by (partially) replacing the tallow by soy-oil in the diets. Fatty acid compositions are

lean meats gener
T and ¢ -tocopherol contents

i T so il
fvey Me lean meat, fatty tissue and liver samples. Lipids in ally showed lower

i o
$ s lyunsaturated fatty acids than those in fatty tissues. Coppe
herol contents were found

e het ok estimat
R We ed in a limited number of samples. Differences ingel-tocop

Taste panel evaluations of

%l the thr
Op ee blocks; the unsaturated tissues showing lower levels.

an
3 d after different

od
Or/taste have been performed on several meat and fat samples fresh an

h 8e ; :
2 Qatio Derlods- blocks have been observed. Lipid oxi~

No significant differences between the three
-numbers and P- _anisidine valuese.
These were however de-

For the fresh

asf
8 ol
' ’ ﬂtura g4 lowed during storage by measuring peroxide
\ T ti
Sagy 1Ssues high values were measured for both oxidation indicators.

f experiments with products derived

g Upo
n
storage under vacuum at low temperatures. Results ©
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: t will pe published elsewhere.
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Qualité de viande de porc avec des teneurs &levées en acides gras polyinsaturés.

J.H. HOUBEN et B. KROL.

Département de la Science des aliments d'origine animale, Sous-Dép. de Technologie alimentaire:

de M&dicine Vétérinaire, Universit& d'Utrecht, Utrecht, Pays~Bas.

Viande de porc a été produite avec environ 10, 20 et 30% de 1'acide linoléique dans les gré
L'insaturation étaitatteinte par un échange (partiel) de la graisse de boeuf par de 1'huile
dans leur diétes. Des compositions d'acides gras sont données pour quelques &chantillons de ¥

maigre, de lard et des foies. Les gras dans les viandes maigres montraient en général des te

newr®

0
A ; _£0C
acides gras polyinsaturés inférieures que ceux dans les lards. Des teneurs en cuivre et endl
%

A Py n
phérol sont estimées dans un nombre d'echantillons limité. Des différences dans les teneurs ©

jand

e

-

: putf
: : . nférif
phérol étaient trouvées entre les trois blocs; les tissus insaturés montrant des teneurs infé iaﬂe
v
Des jugements de la couleur et de 1l'odeur/gofit ont&té executés sur plusieurs échantillons ge £t
nif?

maigre et de lard, ceci frais et aprés différentes périodes de stockage. Des différences 8i8

: G o
tives entre les trois blocs n'ont pas été observées. L'oxydation des matiéres grasses pendd’

1
ot

stockage était poursuite par la mesure des indices de peroxyde et des valeurs de p-anisidine’

flﬁ

. " i ¢ tio%
tissus insaturés frais des valeurs hautes ont &t& mesurées pour ces deux indicateurs d'oxyd? Py

: 5 e
Pourtant ces valeurs descendaient pendant un stockage sous vide & des températures bassese L

tats des expériments avec les produits qui sont derivés de ces viandes seront publiés autre

par®’

KayecTBO CBMHMHB U CBUHOIMO Cana C noBblWeHHbIMKU YPOBHAMW KpaTHOHEeHachIWeHHbIX KUPHBIX KWUCINOT .

He Xo XyBen u B. Kpon.

- un
OTpeneHue MACHOM TeXHOMOruU npu Kapeape HaykKuM NPOAYKTOB KMBOTHOIO npoucxoxpgeHus daxkynbTeTa seTepuHaP

YTPEXTCKOro rocyaapCTBEHHOro yHuBepcuTeTa, YTpexT, HugepnaHgs.

a
by 5 66"
obifla nmpouseegeHa cBuHWMHa ¢ npumepHo 10, 20 u 30% nuHONEBOM KUCNOTH B pe3epBHOM xupe. HeHachiweHHOCTP

X
AOCTUrHYTa TeM, YTO cano B paumoHax GO 3aMemeHo (YacTUUHO) COeBHM MaciioM. NpusoguTca cocTtas KMPHE!

KUCNOT ANA HEKOTOPbIX OBPasuoB HEXMPHOrO MACA, KMPOBOM TKAHU M MEUEHM. Nmnuasl B HexupHoMm mace s 6onP

WHMHCTBE Cny4vyaeB rnokas3anu Huswue YPOBHU KpaTHOHEHaChIeHHbIX ¥UMPHLIX KUCNOT,

UeM B KMpPOBbIX TkaHax. COAEP

p3”
KaHue Meau v anbda-Tokopepona onpeaenMnock B OrpaHUYeHHOM HaGope o6pasuoB. Pasnuuus B copepwanuu a7

TOKoQepona HavaeHsl Mexay TpeMs BMaaMu NPOU3BOACTBA, MpUMYEM YPOBHU B GONee HeHacheHHbIX OKa3anuc

Ml
b BE T

BerycTaumoHHsie ofCcyKaeHUA OKpacku u apoMaTa=BKyca nposeaeHsl Ha pasnuuHbix obpasyax MAca u wupa Kak B

CBEMEM COCTOAHWM, TaK W nocne pasfiMuHbiX CPOKOB XpaHEeHWs. AocToBepHbix paamuuumii Mexay Tpema sugamu HE

6bino oﬁHapymeHo. ﬂMﬂMAHOe OKUCNEHUE npocnexuBanock B TeuyeHue XPaHeHuAa nyTeMm onpegeneHusn HeDeKMCHOrO

w X
“ PTaHuanauHHOro uucen. B ceexux Gonee HeHachiyeHHbx obpasuax Gbiiu HaWfeHbl BbICOKWE 3HauyeHus AnA o6oV

% b~
MoKasaTeneH OKUCNeHUA, KOTOpble, OAHAKO, YMEHbWAanuCh BO BPEMA XpaHeHWs NP1 HUBKUX TeMmnepaTypax. pe3y

TaTbl OMbLITOB Ha npoaykTax,

M3rOTOBNEHHBIX Ha OCHOBe TaKoro Maca, 6ByayT OnyGhMKOBAaHL Ha APyrom mecTe:
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moo high in fats have often been associated with the increasing numbers of people with heart and

Vess % : .
Hop ®l diseases in our Western societies. Fats are not only high in Joules but also the composi-

Of i i . . .
Sven ® Specific fat may play an important role. Both factors may work out negative in man's diet.
a M : '
*arg Wutrition Councils recommended the general public among other things to change their diets to=-
Ow . . . ¥
ted °F levels of fat energy intake. The majority advised in addition to partially replace satura

3ts - A .
In by fats rich in polyunsaturated fatty acids, particularly in linoleic acide
tup i & y of changing a rather sa-
teg
f :
N@duc at like pork fat towards a more unsaturated state.
eq A
1968 s °B several occasions (BAYLEY and SUMMERS ,1975, BROOKS, 1971, JURGENS et al.,1970, KOCH et al.,
n . .
tay, VILLEGAS et al., 1974), most of these projects concerned however the introduction of new plant

Atans
Srials in pig

ontext it appeared very interesting to investigate the possibilit
Pork fats high in linoleic acid have been

Ony s diets.
. ¥y 4
in SKELLEY et a1,

m of reaching higher linoleic acid levels
Ork fat.

he backfat (ANDERSON, 1976, gives in

(1975) performed a research with the ai

er the maximum they reached was 21,3% of this acid in t

oy J r no Th ppea 1 highly ac-
Qﬁ%abl level of about 10% fo rmal backfat). is pork meat and fat appeared to be g
e,

n all ! . . . .
' §rnce references no attention was paid to the stability towards lipid oxidation of such meats

T, i i | 7 of pigs were
* h ‘rature apparently lacking, an investigation was set up in which three groups pig

- id i turation was
Peached B¢ aim of reaching about 10, 20 and 30% linoleic acid in the depot fats. The unsatu

%q by (partiall ) : A " 2 .
: y) substituting the tallow in the diets by soy
Chemical analysis have been per-

Representative samples of meats

S hay J .
rwmed - Ve been judged fresh and after different storage periodse.
n ot : 5 5ot
e '¢ composition of the fats and on oxidative processes in the lipid fraction
iay
s
Anim and methods

8
ang diets

%see S el ithin

lire barrows were used in this investigation. Thirty pigs were zandomy allOt?ed *
%abc ang Weight in three equal groups. Diets were formulated in consultation with the Unilever Re-
Otk :bOratOPy (Vlaardingen). Codes N (Normal), M (Medium) and H (High) were %iven f?r thz ;hr;e s

feds fop these groups contained resp. 4.0% tallow; 200% tallow and L4.25% soy-oil an .5% soy

the x Sible fats,
take *V.o.

ag y .
: d kept at an experimental farm of

e 23.5 = 37.0 kg). Feed in-
(range 95.5 - 111,5

Pigs were fed on an energy base for feeder pigs an
"Hoorn", Feeding started at an average weight of 30.4 kg (rang

k 4 i ~ o4 K
o, #Towth dig not present problems. Mean weight at slaughtering Was 104 g

Agy

er. . . . .

) . i b ieces. Vis-

tﬂly ek h chin at & + 1°C the carcasses were partially deboned and split up in big P : st
; z enta e-

SIIM n TS were no differences between the carcasses, however the butchers (unaware of experimen

; ots . .

"y, “°¢d sometimes that the fat of M- and H-pigs had a weaker/softer consistency

in
by, 8 ang
j Stor s +
T T B e been collected in a strict
: Q°'“par b 3Mimals chosen at random within every block all the samples have be )
= £ Qo .
8ck € Way. Reference samples were always vacuum packaged and stored a +

sampled at about (or around)the tenth rib.

.
Eut‘the fatv
From these samples fatty

a 2 belly fat and the Me longissimus dorsi were
oy am : :
b Co fitos os the M. sartorius, the M. adductor and the livers were taken

SamleOSitions Bi%e bas
%emlﬂ es of the p

By ALt
Qre er two e

n determined. oot
i j 1 ally:

elly fat, steaks of the ham muscles and of the loins have been judged sensorically

eks at 2 + 1°C and (except the loins) also after tw

Nde
Ly, T vacuunm),

o months at - 20 + 1°C (both

peroxide—numbers and

4 Oxi < : 3
anls. E datlon has been followed during these storage experiments by measuring s 100
t - 4O +

di

Ned
= Veluag. Samples for chemical analysis were always stored (vacuum packaged) a
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and as soon as possible analysed.

Sensory evaluations on
All evaluations have been performed by an expert panel of the Central Institute for Nutrith pﬂw
com¥™
Food Research TNO (CIVO/TNO, Zeist) consisting of 5 - 8 members. Judgements have been done by ¢ ﬂﬂ
er ©
the three blocks for each type of sample in one session using blind codes. The loins have afte eﬂ
0 (e)(cel rfﬁy
aterlal

pee’
odor/taste on still warm heated (3 hours at 750C in a vacuum pouch)samples. Ranked data haveé

also been evaluated against reference samples. Figures on a scale from 1 (very poor) to 1

were given for the characteristics: color and odor/taste. The color was judged on the raw M

treated statistically (KAHAN et al., 1973).

Methods of analysis

p-anisidine value : IUPAC Annexe I15 - PT 1972.

copper : by atomic absorption spectro-vhotometry.

fat : butyrometric method (KROL and MEESTER, 1963).

fatty acid combosition‘ : NEN (Netherlands Standardization Organization) 3428,
peroxide number | : NEN 1046.

& -tocopherol : by high pressure liquid chromatography.

*
Fats have always been extracted with chloroform.

The analytical work has in majority been performed by various departments of the CIVO/TNO'

Results and discussion

Fatty acid compositions b Fro 7]
Tables I and II present fatty acid compositions and fat contents of the different sample 0¥

Table I can be concluded that the first aim of reaching linoleic acid levels of resp. about L
30% in the depot fats has been reached succesfully. b
Compared with these levels in the depot fats rather low values have been measured for g 01
meats. This is however in agreement with recent literature (ANDERSON, 1976, JURGENS et al"1?7lﬂ“
et al., 1968 and SKELLEY et al., 1975). Apparently fatty acid compositions of lipids Dresentlnwaﬁ
meats are not so easily influenced as those in fatty tissues. The majority of the fats iP 1e8 PrA
being probably structural lipids. Arachidonic acid was detected in significant amounts in the

meats, but particularly in the livers (up to 16,1% of the fatty acid methyl esters). Als© of ¥

975)*
are the other long chain polyunsaturated fatty acids found in this organ (CRAWFORD 197k, 197
Lipid oxidation in meats and fatty tissues o7 1”}?:
Table III presents peroxide numbers and p-anisidine values measured in fresh and stored aw i

1 W ¢
Striking are the high peroxide numbers determined in fresh M- and H-samples. In the recent o wd

ré 6
only a few comparable data (for the N-samples) have been traced. VOLD (1974) reported foT £

a peroxide number range of 0.64 - 0.73 meq/kg fat. BREMNER et al. (1976) investiga

5
h nea® dﬁw‘
anc® N[
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ap?P i
e |
P4
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veﬁf |

bility of beef with increased linoleic acid contents did not detect veroxides in the fres
WURZIGER (1967) and PARDUN (1975) state that the border for the organoleptical detection of ¥
(for lard) corresponds in general with a peroxide number of 20 meqg/kg fat. This figure might
the samples of the N-block. In vegetable oils onset of rancidity starts at much higher 1ev81u
oxide-numbers,in average at about 100 meq/kg fat (PARDUN, 1975). The fats present in the £18°
the M= and H-blocks, showing no sign of deterioration, behave in this respect probably moT €
table oils. hﬁ W
The p-anisidine value is a substitute of the benzidine number (PARDUN et al., 1976) .
aldehydes and especially 2-alkenals, both secondary products of lipid oxidation, are estimat aﬂ
new determination data related to meat are not available. The values assayed for the fresh i
products seem (rather) high again.

0%
& . beeﬂ dtgf‘
In this investigation a general decrease in peroxide numbers and p-anisidine values b2 e

ZOOC inp )

served during storage. These experiments were however conducted und vacuum at 2 and - ?
sa”
ed

Table IV shows results of the copper and & -tocopherol determinations in some select
teresting differences between the three blocks can be observed concerning the c(-tocovhero1
For the N-block these contents are in general the highest; for the H-samples the lowest- £ ,f
pherol contents of the higher unsaturated tissues may already have been lowered by reactlons ot

ter
oxyl) radicals (TAPPEL, 1973 and WITTING, 1975). This kind of meats should probably be pet?

by increasing the ~-tocopherol levelsof the tissues (ROTH and KIRCHGESSNER, 1975).
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= Fatty acid compositions of lipids present in fatty tissues
Belly fat.
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1
Table III-Course of the lipid oxidation indicators during storage of the different meat and fatsaﬂ
Peroxide-numbers (meq/kg fat). p-Anisidine-values
(calculated on fat bas®’® .og
Storage Fresh 1ka 2% 624 - 20°C Fresh 144'2% 6220
Belly fat N 0.3 0.5 0.9 0.k 0.3 0‘71 4 |
Mo 4.2 0.8 1.1 27 149 5.8
M 49 543 12«6 7.1 0.7 |
Loins N 9,2 0.5 0.9 0.9
11.2 el 4.0 4.0 ‘
H 21.6 6.9 7.8 Zot
Ham N 4.0 4.0 0.7 4.0 1.1 Gel ;
steaks ¥ 49 13.8 2+:3 38.2 440 24e 5200
H 58 23.5 2241 b2 9.4
Table IV- Copper and &-tocopherol determinations (both in mg/kg).
Copper. &(-Tocopherol (as acetate).
N M H N M M
Belly fat’ 0.9 0.8 0.8 1.3 1.9 1.7
0.9 0.6 0.7 2] 1.8 1.7
M. sartorius® 2.0 ] 2.5 10 07 0.7
1l 12 12 148 1.0 1.2
Liverb 27 29 41 f
26 15 12
Back fat’ b 2.5 2.2 |
ba 2.7 1.0
\
N see footnote table I.
Sensory evaluations .'tYCW

i
o

d
In practice it is generally agreed that the best way to judge samples in relation to ranct

L ‘ . : : wi
prises a sensory evaluation and some form of lipid oxidation measurement. The chemical part 3 1h

.on W
information about the progress of the oxidative processes proceeding, the sensory evaluatio?®

W

ever prevail in most judgements. or?
During this investigation no significant differences in the scores for color and odOr/taste dﬂpw
served between the three blocks with all the samples collected. The scores for the stored loﬂwsﬁoﬁ
show a significant decrease compared to the judgements for the reference samples. In all the o
no remarks on rancidity were made.
Meats and fats produced in this investigation appeared thus highly acceptable. o
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