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Mvses of meat from old culling ewes fed on different levels of fish meal.

ANDE’R‘SEN', G. BERTELSEN', A. J. MOLLER', J. SAABY' and |. SKOVGAARD?
op;
Srtment of Dairy and Food Sciences, Royal Veterinary and Agricultural University, Howitzvej 11-13, DK-2000 Frederiksberg, Denmark.

2

Pa 4 A ; ) : : g .
Mment of Mathematics and Physics, Royal Veterinary and Agricultural University, Thorvaldsensvej 40, DK-1871 Frederiksberg, Denmark.

Inan attempt to reduce carcass fatness 16 old culling ewes from purebred Leicester and Oxforddown were fed on low energy diets (barley straws)

Dpleme”ted with different levels of fish meal.

The Objective of the present study was to clarify whether the fish meal supplementation gave rise to fishy off-flavours as a result of oxidation of
nsatUfaled lipids during processing and/or storage.

For this purpose sensory analyses were performed by a taste panel and the amounts of thiobarbituric acid reactive substances (TBARS) were
Hreq from meat/fat blends in raw samples, heated samples (70°C), and 2-days stored, reheated samples. In addition lipid samples extracted from
k’at of M. longissimus dorsi were analyzed for fatty acid composition.
W Atreng towards increased off-flavour and decreased overall acceptability was found as a result of using fish meal in the diet. However, due to large
I}

“on betWeen animals, mainly within the fish meal supplemented groups, no clear systematic effects were found. No significant effect of fish meal

%D
om,
®Ntation on any of the fatty acids were observed. This supports the general hypothesis that ruminants hydrogenate unsaturated lipids.

X
No
Acy
N D ANALYSIS IN FRESH PORK AND DRY-CURED HAM BY HPLC OF PHENYLISOTHIOCYANATE DERIVATIVES

Ry
STOY and F. ToLDRA

’tlt
Utg
de Agroquimica y Tecnologia de Alimentos (C.S.I.C.), Jaime Roig 11, 46010 Valencia, Spain.

Ne
8y °f the most important biochemical changes in ham during the dry-curing process consists in a

St
Ant
tal increase in

n
{
t“ra

its free amino acids concentration. This increase may result in an enhance of the
Characteristic taste of dry-cured hams.

3 recolum Phenylisothiocyanate (PITC) derivatization combined with reverse phase liquid chromatography
%m : tested for free amino acids analysis in muscle and adipose tissue from both fresh pork and dry-cured

Ellm
) b 4 X - " " ! ” g ¢
Q‘D nar Chromatograms obtained by using a waters pico-tag amino acid analysis with a SupelCOSLlTM LC~-

Colup
n
showed the presence of an unidentificated peak coeluting with the arginine. Furthermore, a

Y
age nt
Peak a3 i i
”% {5, SO coeluted with ornithine and tryptophan. These problems could be overcome by introducing some
ltatlons
(675 which congisted in changes in column temperature (50 °C instead of 46 2C), pH of mobile phase

nste
ad
°f 6.4) ang gradient conditions (including flow rate gradient in the initial six minutes step).

The
21
m%le aMino acids identified in meat were succesfully separated and their quantitation completed. A
Eabl

inc . ; " 5 .

E%t T®ase in the free amino acid concentration along the dry-curing process has been detected. In
Cone ?

%eq‘ entration of free amino acids in dry cured hams is extremely high as compared to raw meat with

Nere "
Gl aspartic acid (216.8 vs 1.03 mg/100 g), glutamic acid (410.5 vs 11.2 mg/100 g), leucine

8 \Is

-3
Mg/100 g), lysine (542.7 vs 8.5 mg/100 g), valine (215.8 vs 6.1 mg/100 g).

Edellinen sivu tyhja
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Rapid Determination of Collagen in Meat Products

F BAUER

Institut fiir Fleischhygiene, Fleischtechnologie und Lebensmittelkunde Vet. Med. Univ. Wien, Linke Bahngasse 11, A- 1030 Wie”

For the determination of collagen in meat products hydroxyproline is analysed photometrically after acidic digestion of”

ool
sample. The time for digestion takes approximately 16 hours. So, this method cannot be used in meat processing enterpr>”

, usif
control of raw material or intermediate products before or during the production process. This problem can be solved by >

commercially available microwave digestor. In this case the time for digestion takes only 30 minutes. Within the scope of thi

f¢

. ; < ; ; ; : : . M
vestigestion the digestion by microwave was compared with the method usually used for routine analysis by the Institute for

Hygiene.

Materials of investigation were raw beef, ham, sausages, spread, gelatine and mixtures of gelatine with meat produds'm.
microwave digestions was carried out using hydrochloric acid (6 mol/1) and a pressure limit of 85 psi according to the instrlldioﬂ,:
the producer. For comparative analysis sulphuric acid (3 mol/l) was used. The ratio between the amount of the sample &
digestion liquid was identical in both cases. The photometric determination of hydroxyproline was carried out by I1SO- W

3496.2. ’
- ; i - . . . i
The comparison of the results shows that the mean values of the hydroxyproline contents obtained by the described tech?

were only slightly different, the relative standard deviations between 2 and 10% in both cases. There exist no significant diffe”
o

using the WILCOXON U-test. The analysis speed could be further reduced using a small volume (e.g. 100 1) of the first dilu®

the hydrolysate for colour reaction instead of carrying out a second dilution. This comparative investigation demonstrates th

digestion of proteins by a microwave equipment is suitable for rapid determination of collagen in meat products.

’

DSC and NMR Studies of lipids in "FOIE GRAS"
C. BEAUVALLET, M. BONNET and J.P. RENOU
Station de Recherches sur la Viande, Unité RMN, INRA Theix, F 63122 ST Genes Champanelle

L ;fﬁ’;
The quality of "foie gras" was studied in France during the last years. The determination of lipids in "fOIS 1‘
,.I »

av

was a basic experiment to characterize the melting type of "foie gras". This is presently determined by
and visual test and means loss of fats by cooking. The feeding of animals and the processing of product (slav
plucking) play an important role in the quality of "foie gras". We propose to apply NMR methods (s‘pectros‘c"py y
micro-imaging) to estimate lipids in liver cells by assessment of fatty globules size in different parts of the "foi® ® r

and characterization of unsatured and satured lipids by 13C NMR. The micro-imaging technique, using P'.I
gradients, allows by selection of a slice to obtain images with contrast of proton density and times relaxatio™ ‘Vl; f
resolution of ten micrometers and slices of less than millimeter, it is possible to measure the size of adlpoot y
"foie gras". Furthermore, the differential scanning calorimetry might enforced this attribution by pointing Ou:.‘;

elop’

)

proportion of polyinsaturated fatty acids. These techniques might support the previous observations and dev

parameters for estimation of "foie gras" quality.
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Qlati
%Mts of Dry Cured Ham: Identification and Sensory Characterization by Sniffing

L ;
BERDAGUE, N. BONNAUD, S. ROUSSET and C. TOURAILLE

tatig
N de Recherches sur la Viande, I.N.R.A, Theix, 63 122 ST-GENES-CHAMPANELLE

Volatilg Components of dry cured ham were extracted by Dynamic Headspace and analyzed by Gas-Chromatography-
i SDE’CtrOmetry (GC-MS). The structure of the more volatile molecules was identified by mass spectrometry and measure
KO vats indices. More than 60 compounds were identified including a number of aldehydes, ketones, alcohols, esters, aro-

i atEOhnd heterocycluc compounds. These compounds come from the catabolism of the main constituent parts of the meat

Ydrates, lipids and proteins) during the curing of the hams, from the pig feed or technological processes. Flavor tests

hOW
ed ; f . ] L
the eXistence of several aromatic molecules which may contribute to the characteristic odor of dry cured products.

niﬂl‘w
e
0"

jt”

’min
G DEG AN Nzyme immunoassay of clenbuterol levels in urine and tissues of treated cattle.
D,
Facul § g 3 BERNES- DUYCKAERTS and G. MAGHUIN-ROGISTER

8decing Vétérinaire, Université de Liége, Bat.B 42 Sart-Tilman, B-4000 Liege, Belgium.

We

ave g
cleri\,a ive

“aC " The “Upled 1o human serum albumin. Horse radish peroxidase coupled to the clenbuterol diazo-derivative was selected as a

ve|°ped an enzyme immunoassay (EIA) using an antiserum raised in rabbits by immunization against a clenbuterol diazo-

PRh ¢ dosis of clenbuterol that caused 50% binding inhibition was 18 pg and the limits of detection of EIA was 0.2 ppb and 0.3
Ssay Uring and liver respectively (taking into account the variability of blank values in samples from untreated animals) This
cienbu Olapp"ed 10 urine and tissue samples collected from veal calves and cows that have received in their feed different doses of
4 ap during varioys periods.
g nimal celvlha‘ Clenbuterol levels in urine from treated animals (20 pg/kg live weight and per day) differ largely even when the
g Not 4 pp g Same treatment. Large differences were also observed with time in the same animal. A quantitative relationship
v, Ueg il between clenbuterol concentration in urine and the level of the administered dose. The clenbuterol concentrations in
i € exception of liver, were to low to identify treated animal 28 days after stopping the treatment. On the other hand, the
ik I,den“fied Itr:eated With clenbuterol during the whole period (without stopping the treatment before slaughtering) can be easily
9 1o the presence of detectable clenbuterol in the various tissues examined, higher concentrations being observed in
= % Calvg . ang Spleen.

Sh
| N illg ogal ave also been treated with a much lower dose of clenbuterol (2 ug/kg.d) that is probably closer to the doses suspectely
i | al
W m” of o lreatm"m for meat production. In this case, the concentration of clenbuterol in tissues are lower than the detection

ass
3y when the withdrawal period was equal or longer than 4 days. If the daily administration of 2ug/kg of liveweight of

S st
5 OPped 3 days before slauthering, levels of clenbuterol residues are close to the limit of detection of our immunoassay
e

as
they Were undetectable in bile, kidney, spleen and muscles.
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Quantitative and Qualitative Analysis of Free Fatty Acids in Meat and Meat Products using Ion Exchange Resin

GANDEMER G.l, MORVAN-MAHI B.2, MEYNIER A.l, LEPERCQ M.2
1. LEIMA, INRA, BP 527, 44 072 Nantes cédex 03, FRANCE

2. CTSCCV, 7 avenue du Gal de Gaulle, Maisons Alfort, FRANCE

A rapid and reliable method for quantitative and qualitative analysis of free fatty acids (FFA) is described. This method ;
modification of Needs et al. (1983) one which allows separation of FFA from milk using anion exchange resin Amberlyst 20- w
investigations with standard lipid mixtures, the following procedure were adopted:

50 to 100 mg of lipids extracted according to Folch et al. (1957), which contain 50 pg to 1 mg of FFA, were shacked with 100”
of resin and 15 ml of acetone/methanol (2:1, v/v) during 30 minutes. Non resin bound lipids were washed with 5 x 3 ol
acetone/methanol. FFA were methylated directly with resin according to Morrison and Smith’s method (1964). Individual fatty acids ¥
quantified using internal standard (17:0) by gas liquid chromatography with a 30 m fused silica capillary column coated with polyefhyw.
glycol. FFA recovery is almost complete (95 -100%) whatev er the chain length and the insaturation; interferences by trigl}'ceﬂdﬁ
monoglycerides or phospholipids account for less than 5 % of the FFA fraction.

Results of FFA determination in meat and meat products were presented.

Relationship between the Content of Skatole and Indole in Backfat and Lean Pork Obtained by a New HPLC Method

M. GIBIS*, M. DEHNHARD™* and A. FISCHER*

4

ok

ot
*Institut fiir Lebensmitteltechnologie, Institut fiir Tierhaltung und Tierziichtung, Universitit Hohenheim, W- 7000 Stulté

Germany

,fgl v
The aim of this study was to find out the relationship between the concentration of skatole (3- methylindole) and indole in back
P

lean meat. For the investigation slices from M. longissimus dorsi of boars with adhering backfat were used. These wer® A
P
separated in backfat and lean meat, and then analyzed on their content of skatole and indole. Therefore a rapid and speClﬁC :

(!

i

method was developed, which is able to detect even very small concentrations of both substances. Skatole and indole were 2 A
3 2 O\VCL'
with methanol from the sample material. The clean-up of the methanol extract was realized by freezing to eliminate the fat, fol o

a solid-phase extraction. The concentrations of skatole and indole in the backfat and lean meat were determined by high'Perfo{rt;
liquid chromatography (HPLC) with fluorimetric detection. As expected, the skatole and indole content in lean meat Was diy:{g“
lower than in backfat because of the more lipophile characteristics of both substances. Furthermore the tests have demor1Strated (h;l\ |
content of skatole in lean meat correlates clearly with the content in backfat. The coefficient of correlation (r = 0,96) is Sig”iﬁcaﬂlr:'
< 0.001) and demonstrates a strong linear relation between the content of skatole in backfat and lean meat. A lower signiﬁcaﬂt

0.001) correlation is obtained between the content of indole in lean meat and backfat (r = 0.76).
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ey .
tence of Nitroso- and Nitrophenols in Cured and Smoked Meat Products

Gy
OF
« HORMANN

der.
al Centre for Meat Research, D-8650 Kulmbach, Germany

Ing

ISt tUred and smoked meat products, nitrite from the curing salt and phenols from the smoking process are supposed to

ore 2 Nitrosophenols or nitrophenols. Some nitrophenols could be detected in experimental sausages, but nitrosophenols
~ MOtfound in meat products. Because of their toxicological properties and of catalytic effect on the synthesis of nitros-

1 |nes ;
od » the Question had to be answered, whether nitrosophenols can occur as stable residues in cured and smoked meat
C

Drod
i Uct ok . . . ;
g 'YSis S. The application of three "conventional" extraction - and clean up procedures together with massspectrometric ana-
a . . d ‘ i
Nitrgy Ve no hint about the occurence of nitrosophenols in meat products. Nitrophenols, however, the oxidation products of
y ®nols were detected.
()OIA.'

o' smoheréfore @ method was elaborated in order to prove the existence of nitrosophenols in phenol standard solutions, in liquid
s ot fnediaet;slg ‘mode ??USages" and in cured and smoked meat products. The idea of the method was to stabilize a possible inter-
ex‘Fac ! toy ? Specific reagent. In the case of nitrosophenols, a Grignard reagent, methyl-magnesiumbromide wag applied to the

i is mg'Ve N-methyhN-hydroxyphenylhydroxylamine, which then would be detectable by massspectrometric procedures.
detected inEthOd different substituted hydroxylamines could be detected in model systems. This confirms, that the nitrophenols,
Qou\d ot Meat products are synthesised via a pathway which includes the nitrosophenol step. However, these substances
dUes S vg = deltected in meat products. Thus the occurence of nitrosophenols in cured and smoked products as stable resi-
”itrQS 0y Unlikely. The main reason for this result seems to be the numerous and fast side-reactions between the intermediate

P _ : .
Theref €Nals and the constituents of meat products and smoke and because of the numerous different phenolic substances.

Org ; = ) 3
the detection limits of the single nitrosophenols were not reached in real meat products.

N
ldentifians:
tification of Heated Meat and Meat Products by Isoelectric Focusing Followed by Silver Staining

i
Hog
g FederalMANN and E. BLUCHEL

en
tre for Meat Research, D-8650 Kulmbach, Germany

Is

' OeleCt .
Qgpy., ~HIC f : A . :
Cieﬁtn‘ic : OCusmg (IEF) of proteins of heated meat and meat products extracted with 0.075 M tris buffer, pH 8.9, enables the

Qe Ation of beef
A ver :

The

pig, horse, sheep, deer and several other meat species after visualization of the protein patterns in the IEF
Y Sensitive silver staining method.

Sam ;
Ponn. Ple .
i Ondln . Nvestigated were canned products heated to different levels of stability (Fo-values: 0.2, 1.0 and 6.0). A corres-

i Cop e

ffErent iokperattve trial in which 22 institutes took part demonstrated the reliability of the method. Polyacrylamide gels of
v

. Ness (0.15-0.5 mm) and different pH gradients (6 - 9; 3.5 - 9.5; 3 - 10) were used by the participants successfully.

\/eSt.
Qatiq
ns
ff about meat mixtures of different species are in progress.
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Liquid Chromatographic Determination of Ochratoxin A in Animal Matrixes
HELLE HOLMSBERG and G. KLARSKOV KRISTIANSEN
Danish Meat Research Institute, Maglegaardsvej 2, DK-4000 Roskilde, Denmark

The Danish meat industry has recognised the increasing demands from governments and congm@
for residue free food.

To meet these demands and to use them as a competition parameter the industry has declde%
develop a system, which is able to check as many carcasses as possible for unwanted reslwﬂ
Such a system must be fast enough to follow the slaughter speed and in addition be sturdyw
give the best possible identification of the residues. Mass spectrometry (MS) is thec
technique that meets these demands.

The system will be based on blood samples as it is easier to analyze blood than tla
samples. During the development of the MS-procedures it is necessary to use "reference" metf
to make sure that no systematic error occurs. In addition it is necessary to study the 7
between concentrations in blood and tissue as most regulatory limits are set for tissue- i

The present work concerns a "reference" method for ochratoxin A. Ochratoxin A is a poteﬂ&
carcinogenic mycotoxin, produced under certain conditions by mould species that may be Pfﬁg
on grain. When such grain is used for pig feed, ochratoxin residues may be present in po¥
human consumption.

The analysis proceeds as follows. Plasma samples are acidified with hydrochloric acid wﬂl
extracted with 3:2 hexane: tert. butyl acetate. Kidney and muscle samples are a01d1fi€d
phosphoric acid and sonificated to disperse the tissue. For tissue samples celite is addim
bind proteins and major cell components. The ochratoxin is extracted with 1:1 hexane: eﬁ
acetate. The ochratoxin is then extracted from the organic phase with aqueous sodium bicafze
te and after acidification ochratoxin is back-extracted to an organic phase. (Plasma Samgy
Chloroform; tissue samples: tert. butyl acetate). The organic phase is evaporated and the feP{
is dissolved in the eluent (48:52 acetonitrile: acetic acid). Samples are injected to an
system (C-18 column) and detected by fluorescence (Em. 460 nm, Ex. 330 nm).

The method gives a linear response for blood samples between 1 and 50 ppb and for 0%‘
samples between 5 and 40 ppb. Correlation coefficients are always better than 0.995. Rrec”

is between 60 and 90%, being rather constant within a day.

Errors in pH-Measurement of Meat and Meat Products by Dilution Effects

A. LANDVOGT

Institut fiir Lebensmitteltechnologie, Universitit Hohenheim, W- 7000 Stuttgart 70, Germany

. . ; i
The pH of meat and meat products is generally be measured by using a needle-shaped glass electrode, which is pierced directly”
sample. If either the use of this kind of electrode is not adviseable or the sample is to dry or the sample has to be homogeniled‘

o : ¢ : yd 8 4
some distilled water is added. The official method (Amtliche Sammlung von Untersuchungsverfahren nach § 35 LMBG) limit$ th
10{
s

However, the pH-values measured by the direct method differed significantly from these values, found out with the addition of y
N

W
to sample ratio to 1: 1. But according to literature, many investigators increased the amount of water from 1 : 2 up to 1 *

water. The aim of this investigation was to determine the deviation between both methods and to develop an improved P

Homogenized meat was divided into samples, where the pH was chemically adjusted to different initial values with glUcOﬂof ¥
0

lactone. The change in pH of a 10 g sample with increasing amounts of water added (2..500 ml), was measured and compar®

initial pH without added water. The error was constantly increasing with increasing amount of water, especially at the ﬁrs‘“{:‘
milliliters. At high initial values (pH 6) the pH constantly increased with increasing amount of water, whereas at low initial val ",:e“
5) the pH constantly decreased. Thereby the maximum error could be as high as + 0,2 pH and - 0,3 pH (at ratio 1 : 10), respec y
These high deviations have to be called as unacceptable. The reason for the deviation probably depends on the change of ioni® [ﬂb,‘
and with it the charge of proteins by dilution effects, which in the end leads to a shift of pH. If the distilled water was Tepla P“'
solution of NaCl, the deviation was reduced remarkably to + 0,03..0,1 pH. While the concentration around 1% (w/w) gave % ep
deviation with meat, the optimum concentration for sausages apparently depends on the salt content of the product- i y

Rk ] . L . ; 5o o _ ste
determination requires the addition of a solvent, the use of an appropriate salt solution instead distilled water is therefore sug&®
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ﬂUQ e
0ce of Storage, Curing and Heating on the Electrophoretic Behaviour of Sarcoplasmic Proteins.

M, ]
MANN, and . BAUER

Dtityt :
ut fiir Fleischhygiene, Fleischtechnologie und Lebensmittelkunde Vet. Med. Univ.Wien, Linke Bahngasse 11, A-1030 Wien

ut?

3" he j o { A : - - - ; : ; A
leoéﬁ ; Influence of storage, salting, curing and heating on the electrophoretic behaviour of sarcoplasmic proteins was investigated
av d
ol €r £ : = . 5 / ~ g o . :
g o 10 test the suitability of electrophoretic methods for reliable species identification in meat and meat products.

o Materiqjc ; =

€rials under investigation were raw beef and pork stored at different temperatures, raw and heated beef and pork salted

T Cur . =l ; o : . s . - ; T ;
1%, ed with nitrite using different concentrations of salt and nitrite. For protein separation isoelectric focusing and zone
7

Cetr
v Phoresis were used. Whole sarcoplasmic proteins, myoglobin and esterases were visualized by different staining methods.
he
P Protein patterns of stored meat showed no differences if the sensoric quality of the meat was not impaired. In the case of
OHd
f ge
25’ - differen; changes in the patterns could be obtained such as decreasing of the intensity of the myoglobin bands or of the
£ “Cdje

C est
Crases. The addition of salt with or without nitrite results in a decreasing or a fading of sarcoplasmic proteins in the

Heu
i tra] T - =
d €gion with j increasing salt concentration. This effect could also be recognized in samples heated to 65° and 70°C for 15

AR
edp«{“ )’()L;t]eS HedtmL of meat to 75° 80° and 100°C reduces or neutralizes the described influence of salt. In contrast to this the
;;r&:" Obin and esterase bands of raw samples are not influenced by curing. Heating of cured meat effects a reduction of the
plz “\ltv of the myoglobin bands visualized using their peroxidase activity in comparison to samples without addition of nitrite.
:;Lf 'ffe:e Meat can be identified by electrophoretic methods independent of the age of meat with the exception of spoiled samples.
v, Dme:%g of protein patterns caused by heating and curing can be equalized by second heating of the samples to 80°C for reliable
o ) lde“tification.
Meat :
M\\/IS’;\ICm”d\emlﬁCdtxon Rapid Electrophoretic Methods and Staining Techniques
lngey, fN F. BAUER and W. ROSSMANITH
" Fleischhygiene, Fleischtechnologie und Lebensmittelkunde Vet. Med. Univ. Wien, Linke Bahngasse 11, A-1030 Wien
: Ble,
" Breg e o OPhoretic methods and staining techniques usually used for meat species identification are time consuming and require a
15”11&“ for ; St Dstrumentation. In this study a simple equipment for isoelectric focusing which doesn’t require any cooling was tested
“VJ’I‘ ‘echmqundbllny 10 meat species identification. Furthermore, a method should be developed in order to combine different staining
{““‘\‘ dfrleq P Investigated materials were raw pork, beef, mutton, horse-, rabbit-, chicken-, and turkey meat. Isoelectric focusing was
5“1". Unng BRE 0.5 mm polyacrylamide gels with a distance between the electrodes of S cm. The separated proteins were visualized
o sin i Violet 17 for whole sarcoplasmic proteins and specific stainings of myoglobin and esterases.
4 Wajp; e isoelectric focusing cell meat species mentioned above could be identified within 2 to 3 hours depending on the

Pr ()Ced
“’avy tre. The sharpness of the protein bands could be improved in comparison to conventional IEF cells. Furthermore no
q

o S Oce
f Whole ¥ ured in the acidic region of the gel. The staining method using Serva Violet 17 enables a rapid visualization of the
are

1 feclrof “Plasmic Proteins. The number of samples of a single run could be increased using a self made "triple electrode

4 ”T(lert e sing ce . For i increasing reliability the electrophoretically separated proteins were stained by two different methods in
o “itr()ce“u “Ofit from, both techniques. Therefore, a sheet of nitrocellulose was rolled on th . The proteins diffuse partially to the
L trg el 20d are bound there without denaturation. After this "incomplete diffusion-blot" the myoglobins bound to the

Wwe o : - S . g : — :
e detected specifically. The proteins remaining in the gel were stained with Serva Violet 17. The described

€nablac
e : : - o . . : . ; 3
$ 10 combine the advantages of the visualization of the sarcoplasmic proteins with the specific detection of

Or relj
able ang rapid meat species identification.
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Rapid Method for Determining Fat Content in Meat by Nuclear Magnetic Resonance

E. NAGY, J. CZEGLEDI-JANKG, I. ELIAS and L. KGRMENDY ,

Hungarian Meat Research Institute, H-1453 Budapest, Hungary

Rapid methods are needed for the in-line control of quality parameters (e.g. fat or moisture content

meat industry. Nuclear Magnetic Resonance (NMR) has been used for a long time in the oil and confectionerY

industry, however, there are several references in the literature using continouos wave (CW)NMR or puiwvﬁr :

for the quality control of meat and meat products. The investigations presented here were carried out with "™

oy

-
1 /T . i P F § s . \
Newport Analyser MKIII.A, using a 40 cm” sample tube. At about 20 g of sample was dried in a microwave OVE

2

the dried residue was transferred quantitavely into the NMR-tube and the NMR-signal was obtained in 2-3 S°

s st 5 . g ’ B L pfel”
The fat content was calculated from different calibration curves obtained by measuring the signal for dif’
amounts and types of fat and meat (lard, tallow, pork and beef with known fat contents). The fats were
1%

Equations were formulated separ?

dehydrated with sicc. NadBUQ, the meats were dried in a microwave oven.
“

with these materials and their combinations (lard-tallow; pork-beef; lard-pork; tallow-beef; lard-beef;
A

lard-tallow-beef; lard-tallow-pork, etc.). Results obtained by applying the various calibration curves z

results of the Soxhlet extraction were compared. Calculations were carried out with the help of Deming’s

3 . N e . N L 1 —'.”'.
regression. It was established that the type of the fat influenced the results, however, reliable calibré
bé

curves could be obtained with the mixtures of the different meats and fats. So, the NMR method seems tO

applicable for the determination of fat content in the meat.

Analytical Methods

W. PFANNHAUSER
Forschungsinstitut der Erndhrungswirtschaft, A-1190 Wien, BlaasstraBe 29

According to the scheme of analysis sophisticated methods in meat analysis are reviewed’

v

Emphasis is centered on separation techniques using solid phase extraction technique, g%

permeation, immunoaffinity clean up and solid-phase dispersion to isolate the analyte:- y
o
Trends and perspectives in analytical methodology e.g. quick tests and multi-residue M€

for regulatory and monitoring purposes as well as screening tests are discussed. ,

of
TLC technique is a cheap and quick method. The automated multiple development mode (AMm
TLC offers a new approach to screening analysis.

Gaschromatographic separation of organic residues by programmed temperature vaporizingds

column injection and GC/MS in the ppt level using GC/NCI-MS technique are reviewed. o
tAd |

Y. U
Examples of separation by liquid chromatography including pre- and post column deriVatls

and combination of HPLC/MS using thermospray device are given.

Flavour substances of meat and meat products play a increasingly important role in qu@

1i¥

. . . . 'G’
assurance and quality assessment. The combination of sensorial and instrumental analYtl

methods is demonstrated.

ds!
Trace elements, preferably analyzed by multielemental methods and electrophoretic metho

able to solve the problem of identifying certain meat products are stressed.
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ﬁngep s
™ Linting Meat Quality through Spectroscopy - On-Line
\h‘N T

. RASMUSSEN

uﬁﬁsh
Meat Research Institute, DK-4000 Roskilde, Denmark

Mog
1 d . - A 5 y
Chemical components in meat can be rapidly determined by spectroscopic methods. Light is transmitted via

thic
al py : : .
Va fibres and an insertion probe into the carcass. Here the constituents of the meat will absorb light at

-
«lous

ot Wavelengths. Some of the attenuated light is reflected and transmitted through other optical fibres to a

N Ctrg

¥ Deter,

Sye

The spectra are treated with multivariate data analysis to correlate these to meat quality parameters

oo
: Pigment and protein contents.
€ h
ay, 1 : ; s ;
€ developed an equipment to measure the intrinsic colour (pigment) with a spectrometer working in the

Sual
w
) avelength range. A method for determining protein using near infrared light is under development.
e Co $ . -
g Frelation regarding determination of pigment content (myoglobin/haemoglobin) between the laboratory method

the
a : 1
bOVe‘mentloned method is 0.98. At the moment the correlation for protein content is 0.85.
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SPray
i “d(ﬂe;i;dried, frozen, freeze-dried and freshly drawn bovine blood plasma was subjected to various separation
‘ 1$L;and a identification tests. The separation tests included: Electrophoresis (Urea- and SDS PAGE systems),
pf it B)R iy SDECtPODhOtometry. The various fresh plasma samples were prepared by centrifuging the bovine blood
Mé{.d et thousand r.p.m. (1090, 4360, 7740 and 23700 g-values, respectively).
AR Ming

Y separation data showed few differences between the plasma samples prepared at different g-values.

‘h”fk

/ Way d?Z: differences ( presence and/or absence of bands and/or band shifts) were, however, recorded for

4 of Somg and freshly prepared bovine blood plasma. These differences were indicative of the disappearance

. W he tOtei”S Whilst the molecular weight of others was altered significantly. The results were confirmed

4 ngmfs (a on the Various chemical analyses. From the results it is speculated that the "wild" taste of meat
ﬁﬂn,ﬁ S welq as other food products) containing two or more percent dried plasma results from the forma-

ne gp
MOre unidentified, heat induced, high molecular protein-Tinked molecules.
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Quantification of Hemoproteins in Seal Meat and Other Muscle Foods

F. SHAHIDI, J. SYNOWIECKI and D. HEELEY
Department of Biochemistry, Memorial University of Newfoundland, St. John's, NF, canada!

AlB 3X9

Myoglobin and hemoglobin of muscle foods are generally separated from each other by
precipitation of hemoglobin in a phosphate buffer solution. They are then converted to thel”
corresponding cyano derivatives and are quantified using spectrophotometric methods. AlthOugh
the myoglobin so obtained was always pure, the hemoglobin fraction showed contamination wit!

different proportions of myoglobin as evidenced by a gel electrophoretic separation technigu®’

The degree of contamination of hemoglobin fraction with myoglobin depended on the initid

content of each component as well as the concentration of buffer used. Separation
hemoproteins on Sephadex G-75 revealed that the hemoglobin fraction may contain up to L
. y
myoglobin. Thus, the quantification method of individual hemoproteins of muscle foods b
of

phosphate buffer precipitation is inadequate and the procedure could only be used for

myoglobin purification.

Thermogravimetric analysis (TGA) of different hog and cattle tissue lipids

DEJAN SKALA, LJUBICA BASTIC* and MILAN BASTIC

Faculty of Technology and Metallurgy,11000 Belgrade, Karnegijeva 4,PO Box 494
*Yugoslav Institute for Meat Technology, 11000 Belgrade, Kacanskog 13, Yugoslavia
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The investigation of volatile compounds formation by TGA, which was recently performed for hog intra™

lar lipids, indicated that such an analysis could be very usefuil for determining the thermal and oxidatio”
stability of lipids. Moreover,other thermal method (DSC) were also successfully used for correlating the he?
of fusion or effects of oxidation to the lipids composition. In the present work special attention was paid toje:
determining the rate of volatile compounds formation from lipids extracted from different hog and cattle tis®"

(muscle and fatty tissue,spinal cord,brain and liver) by TGA. )

: d
TGA was performed under the following conditions: 30-200°C; 2.5, 5 and 109/min -heating rate; air anr,ocﬁ
nitrogen as the carrier gas - 25 cm3/min. The samples of lipids from different tissues wereobtained by 2 P o

re according to Folch and stored at +49C. The total lipids were also fractionated to neutral Iipids,glucom7I
phospholipids according to the procedure described by Johnston. The aim of this work was to quantitative
show = that the rate of volatile compounds formation mostly depends on the phospholipids content. ofa]

The obtained results show that the mass change of the samples decreased in the following series of
lipids extracted from: the liver, muscle tissue, brain, spinal cord and fatty tissue; as well as that the toiahe
mass change during TGA was always about 20% larger in the case of samples extracted from hog tissues:-
greatest differences between the results obtained in air and nitrogen atmosphere were detected in the ch
of lipids from muscle tissue, the liver and spinal cord, which indicated their reactivity to oxygen.

The rate of volatile compounds formation above 130°C, when significant change occurs, could be and
using a first order kinetic expression. The calculated activation energy for the formation of volatile COmPOLho“f
in air was in the range 14-55 kJ/mol, indicating that a simple relation exists between the content of Phosp
in the samples and the determined activation energy of oxidation.
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Th
Me Use of Ca-Ton-Selective Electrode in Determination of Ca Content in Mechanically Deboned
~at

*KRABKA-BLOTNICKA and E. PRZYSIEZNA

Aeag
Emy of Economics, 53-345 Wroctaw, Komandorska 118/120, Poland

he Purpose of this study was the search of possibility for the use of ion-selective elec-

ng

de

Mg ko determine Ca content in mechanically deboned meat. The material for examination was
SChan

t, chally deboned chicken meat containing 0,3 and 3,0% of bone particles. The Ca-ion-selec-
Ve

m‘ra:leCTdee with plastic membrane (on PCV base) - made in Poland was used, with parametres:
e 6-11, temperature range 0-40°6

qUeT2§ determination of Ca content was done in solutions obtained by: 1) soluting ash resi-

tnms WEMDCM, 2) in wet digestion procedure of MOCM. The Ca content of both variants of solu-

%U(Mmtré determined by: 1) the official AOAC with EDTA titration procedure, 2) atomic spectro-

umi Tlc absorbtion method, 3) titrametric method using the Ca-ion-selective electrode as

Ca . ! .
tor 0f titration end point. In the last method the eguivalence point of titration was

Ug

t .

Mgemu”ed graphically from ionometric titration curve. The method of the second derivative
Wplieg,

que:Z;i Was no significant difference between values obtained for the same sample of MDCM in

”ve dnalytic procedures. The experiences gained to determine Ca content use Ca-ion-selec-

%Uue :Etroge as indicator of titration end point for sample prepared in wet digestion pro-

Of 4. d titration EDTA. This way eliminates the error which caused by subjective estimation

i
3tion end point in the method AUAC.
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Sthog for measuring pigment concentration in porcine and other low pligmented muscles.

i : !
iSion of Food Processing, Meat Research Laboratory, Cannon Hill, 4170, Australia

fat [ 3 )

quh Colour is one of the most important characteristics consumers use when selecting and
asin

I%at 9 meat, Colour is determined, to varying extents, by the pigment concentration in the
* Con .

of Sequently, methods for measuring pigment concentration are important in the evaluation

meat
u i ‘ : .
% ality, This paper describes a rapid method for measuring total pigment concentration

which
Ehkact. PPlicable to porcine and other low pigmented muscles. The method involves: 1)
‘on'og total pigments by homogenising the muscle in 0.04M pH 6.5 phosphate buffer [sample
Fatio 1:10]; 2) Filtration through No 1 Whatman filter paper; 3) Clarification of the
mgment SXtract by addition of 10% Triton X100 [final concentration 2.5%]; 4) Oxidation of the
thQOXid%lth 65mM sodium nitrite [final concentration 1.2mM); and 5) Measuring absorbance of
%eq wilsed Pigments at 409 nm [corrected for turbidity, measured at 730nm]. This method when
Qymm e: Porcine muscle had the same accuracy and precision as the standard Hornsey and
flmma myoglobin methods but was much more rapid and did not involve the use of toxic and/or
Additionally, the method was more accurate and reproducible than two other
i the alkaline haematin method and the Absorbanceg,g method. The greater accuracy

t el Obtained with this method in muscles with low pigment levels is due to the fact
n at absorbance is measured in the Soret band where the absorbance in 5-10 times greater

the
W,
AVelengths used with other methods.
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Monitering on Conditioning of Beef by Biosensors

YUKIO YANG, FUMIE MURAYAMA. TOYOO NAKAMURA, KEN YUbDEHi JINKICHI MIYAL and YASUKAZL ASA\H‘

| toham Foods INC., Central Research Institute, 1-2 Kubogaoka. Moriva-machi. Kitasouma-gun. lbaraki Pref.,302-01 .Jaf*

*Dkk Corporation, Development Division, 4-13-14 Kichijojo. Kitamachi, Musashino-shi, Tokvo. 180, lapan

For qual ity control on conditioning of heef we developed the hiosensor system which can monitor both the |n|fwa15““
of bacterial putrefaction and the progress of conditioning of beef. Polyvamines, which were known as products of ‘
bacterial decarboxylation of amino acids had been studied as a chemical quality index for meat and seafood. ds“”"”‘
cadaverine and putrescine were useful for determining the initial stage of putrefaction of meat. Many index for
conditioning had been proposed and hypoxantine and xantine, which were the decomposed products of ATP were consnnMT
be one of useful index.

Our 2-line flow injection analysis ( FIA ) system were composed of auto injector, microtube pump. oxveen ol eet rot
water bath, system controller and recorder. At the tips of two oxvgen electrodes putrescine oxidase and xantine ox1”
immobilized memhranes were fixed respectivery. Vacuum packed sir loin meat of bullock was stored at 20.10 and 2°C¢
These samples were used for microbial and chemical analysis. In chemical analysis putrescine, cadaverine., ATP Ff“ﬁﬁ
compounds and fragmentation index were measured. Samples were also measured by 2-1line FIA system and compared u>*w
data by HPLC.

! : o ) X il

In the intermediate temperature conditioning at 10°C and 20°C we could monitor the initial stage of putrefactiol ?
[

ne §

L

the progress of conditioning by 2-line FIA system. However, in the low temperature conditioning at 2°C putresci
orgd!
was not useful for detecting the bacterial putrefaction because lactic acid bacteria became the dominant micro 07

in the micro flora and they didn’t produce diamines.

True Stomach Enzyme Vibroextraction Process Study

E.D. ZAITSEV

Semipalatinsk Technological Institute of Meat and Milk Industry, Glinka Street 49, USSR

At present the process of lamb and calf true-stomach enzyme extraction is made in vats by means of salt solution and take
much time.

Itis possible to reduce the process of extraction to a large extent using vibration (Limonov G.E. et al.); enzyme activity
increases as well. However the design and working conditions of the vibroextractor were not optimal. Hydrodynarf1iCs .

heatmass moving of a vibrated in a closed vessel liquid have been studied. The data obtained have shown the preseﬂ g Y
resonance regime of vibration followed by intensive mixing, gas saturation, cavitation, stagnant wave formation and hydra :
blow which are useful for external heatmass moving as well as for salt diffusion process in true stomach cell and trué *3
enzyme in resonance conditions in vibroextractor showed that 20 minutes extraction repeated three times brings about
complete extraction of the true stomach enzyme and increases its activity. The data taken made it possible to develoP

vibroextractor working in resonance regime.






