


Osmotic pressure changes in postmortem muscle: factors of variation and possible causative agents.

A. OUALI, X. VIGNON and M. BONNET

Meat Research Station, INRA de Theix, 63 122 CEYRAT, France.
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In beef important osmotic pressure changes occurred in postmortem muscle especially during rigor onset. The present work attempted to desert 

the time course change in muscle osmotic pressure in relation with pH, chilling conditions and muscle type. We also tried to identify the nat  ̂

of the ions contributing mostly to these changes. Osmotic pressure was measured on intact freezed muscle samples and the value derived fro11 

the melting point of indigenous water determined by Differential Scanning Calorimetry (DSC). Muscles used were beef Longissimus (L), Tet$ 

fascia latae (TFL), Rectus abdominis (RA) and Masseter (M).
aQ[

As rigor proceeds, osmotic pressure increased from the physiological value which is close to300 milliosmoles to a final value ranging from

to 560-600 milliosmoles depending mainly on chilling conditions and muscle type, this maximum value being attained at the completion of P
2

rigor process. Muscle osmolality was highly related to the rate and the extent of pH fall (r > 0.90); hance, pH was assumed to play a major r 

in the observed changes in osmotic pressure.
The rate of osmotic pressure changes decreased as temperature of rigor onset raised from 10 to 30°C. Conversely, an increase in the maxim111

jf
value achieved with the temperature of rigor onset was noted for all muscles investigated especially between 15 and 30° C whereas a wn°' 

comparable value was obtained at 10 and 20° C. This important temperature effect was strengthened by the high enthalpy of activation foll( 

between 15 and 30°C, an enthalpy estimated to about 300 Kcal/mole.

In rigor and post-rigor muscles, the maximum osmotic pressure attained greatly varied between muscles according to there metabolic $
A

contractile types. Thus, a close relationship was observed between osmotic pressure and muscle contraction speed assessed through measurem 

of the Mg-Ca activated myofibrillar ATPase activity, highest values being observed in fast twitch glycolytic muscles (LD>TFL>RA>M)’ 

Concentration of various monovalent and divalent cations (Na+, K+, Mg++ and Ca++) was measured in extractable muscle juice obtained from1 

different muscles by centrifugation which exhibited similar osmolality than muscle itself. Principal component and Discriminant factor anal)’ 

of the whole set of data showed that the most active ions were Na+, K+ and probably Ca++
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Protein Changes on Heating and Their Influence on Water Binding Capacity of Meat

E. POSPIECH* and K.O. HONIKEL
Federal Centre for Meat Research, D-8650 Kulmbach, Germany 
and*) Agricultural University, PL-60-621 Poznan, Polen

404

Inst

Besides cellular membrane breakdown, protein changes with regard to their change in three-dimensional structures are<e 
sponsible for the heating (cooking) loss of meat. Various heating regimes result in different cooking losses. The faster the h®* \  
ting, the lower is the cookout. The cause for this behaviour was the aim of the study. ^

The experiments were carried out on porcine and bovine M. longissimus dorsi. Pig muscles were divided into normal 
(pH-| > 6.0 and pH24 < 5.8) and watery (pH1 < 6.0 and pH24 < 5.8). In the case of bovine muscles normal (pH24 < 5.8) ^  
scles were compared with DFD muscles (pH24 > 6.4). Lean meat samples 2 - 3 days post mortem were heated at variousrS pia 
to the final temperatures ranging from 55°C to 95°C. Denaturation changes in muscle proteins with solubility changes, caloH^ 
trie studies and PAGE (molecular weight differences) were measured.

In the temperature range to 65°C on slow heating and up to 75°C on rapid heating the weight losses in the muscle were i
pendent mainly on the denaturation of sarcoplasmic and myofibrillar proteins. This heating range was clearly separated on P.
tein changes from phenomena connected with tissue shortening at higher temperatures. Release of soluble proteins during 
initial stage of the thermal processing had a significant effect on the water binding capacity of the muscle tissue. Myosin/ 
actomyosin proteins released from the muscle which was rapidly heated to about 60°C, could retain their "native" features
Lower weight losses found in the rapidly heated muscles might be explained with the different denaturation patterns of pro'
The experiments indicate that the course of the thermal processes in the muscle proteins is highly diversified and depend®11* 
upon many factors associated with the physico-chemical and structural changes of the muscle as well as upon the method 
the heating.
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^^£le Structure. Protein Metabolism, and Nucleic Acid Content in Response to pST in Pigs
Qlr
•REHFELDT.R.WEIKARD and K.ENDER
-
5®arch Centre of Animal P r o d u c t i o n ,0-2551 D u m m e r s t o r f ,Germany

#  The effects of a longterm application of porcine somatotropin (pST) to Landrace pigs on the
a# ^Ve i 

{to* tt,

^  t he

opment of muscle structure characteristics, protein metabolism and nucleic acid concentra- 

°ns were examined in finishing pigs from about 120 to 200 days of age. Biopsy samples from

e longissimus muscle of each 60 barrows, gilts and boars were taken at the initiation of 

4*f ̂ ^ t m e n t  and after 5 and 10 weeks. Transverse sections were reacted for DPNH-tetrazolium re- 

,fti: iuctase an(j acid-preincubated A T P a s e . Furthermore samples were analyzed for cell-free transla- 

°n, Ca— dependent proteases, DNA and RNA. The injection of 2 mg and 4 mg pST/d caused a stimu-
iat 6d

hnff

hypertrophy of muscle fibres resulting in 6 % to 1 1 % thicker fibres at the end of treat-

The sole fibre type frequencies were not affected by pST. The cell-free translation was

oll!t i,Dulated by 10% to 30%. The proteolysis studied in barrows was reduced by 7% to 12%. In gilts
niSher RNA concentrations (by 16% and 26%) and RNA/DNA ratios were found after 10 week treat-
“’«dt. The DNA concentration, DNA/protein ratio and the muscle fibres' nucleus-plasma-ratio

x^ed by age and remained unchanged by pST with a partly decreasing tendency.
Th
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6 results suggest, that the pST induced muscle fibre hypertrophy is caused by an increase 

pr°tein synthesis, both on the level of translation and transcription. In parts proteolysis 

^Uscle is inhibited by pST.
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Evolution in the Pectoralis Superficialis Muscle from Two Turkey Breeds : A Relationship between PH

niclUe SANTE, G. BIELICKI, M. RENERREand A. LACOURT
nst«utNiational de la Recherche Agronomique, S.R.V., 63122 Ceyrat, France

An experiment was designed to evaluate the rate and the extent of post mortem pH fall in the Pectoralis 

c,o.lis muscle of turkeys from two breeds (high and low performance production) in relation to meat color. 

anges in A T p an(j p c  ]evels were f0 nowed using 31P N.M.R.. Colour coordinates were determined using 

Spectro-'Photometry in the CIELAB system.
In the first assay, as soon as possible after slaughter, Pectoralis superficialis muscle of 12 week old turkeys were 

"Pate i

acecr ----- --------  -----------------lri decreasing temperature simulating slaughterhouse conditions. The initial rate of pH fall was 2,2 pHunit/hour,

“ PH was reached 35min post mortem .

2 50   ̂ secor|d assay, Pectoralis superficialis muscle of 32 week old turkeys were placed at a constant temperature of

th | ^  ^’§h performance production breed, the rate of pH fall was 1,4 fold faster and the color less stable than in

°W Perf«rmance production breed. The ultimate pH was inversely correlated to redness a* (R = 0,80).

. These experiments show that the onset of rigor mortis in the Pectoralis superficialis turkey muscle was extremely
raPid andj' s similar to the onset of rigor mortis observed in the PSEpig muscle but with an higher ultimate pH.
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Influence of Post Mortem Changes, Transport and Cutting on the Electric Conductivity Measurements in Pork

3
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M j
F. SCHWÄGELE
Federal Centre for Meat Research, D-8650 Kulmbach, Germany

<?)'

Since many years meat scientist are looking for fast and reliable methods for the detection of meat quality at various times8 
ter slaughter. Most of the methods known are either limited in their detection period to very narrow times post mortem or allo'*1̂  
only limited conclusions on some meat quality aspects. The more reliable methods in this context are e.g. the measurement0* 
pH, colour and electric conductivity (EC). The latter can be detected over a period of time with satisfactory results. Thus durif'S11» tt 
the last few years the determination of EC became an important tool in this respect with the increase in percentage of "quality' ^  
pork” programmes offered by different cooperatives on the German meat market.

The aim of the performed studies was to investigate the influence of post mortem changes, transport and cutting on the bv p,6(>ec.

measurements in pork.
\  I

In "normal" glycolyzing pig carcasses the chilling rate is the most decisive factor for the resulting pork quality, as the biocP6 
mical processes in the muscles slow down with decreasing temperature. This fact is reflected in the development of the fina1  ̂
readings in the primal cuts. The EC24-values in loin and top round were lower 7 mS/cm) after a sufficient chilling process 
including a blast freezer period of 60 min than after silent and slow chilling procedures. Furthermore before transport, carca5' C|y| 
ses should be cooled down to the legally required core temperatures of 7°C. hor.

Chilled transport at low temperatures had no influence on the resulting EC. The final EC-values in top round and loin of P® ls u
were also independent from the time of cutting (hot or cold boning) after slaughter. off«
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Halothane and putative second messenger agents enhance the release of intracellular Ca2+ in hepatocvtes prepared 

from swine susceptible to malignant hyperthermia

M.J. SEEWALD (1,*), H.M. EICHINGER (2), G. POWIS (1) and P.A. IAIZZO (3)

(1) Dep. of Pharmacology, Mayo Clinic & Foundation, Rochester MN 55905, USA; * Present address: Abt. Allgemeine 

Physiologie, Universitaet Ulm, 7900 Ulm, Germany; (2) Versuchsstation Thalhausen, TU-Muenchen, 8051 Kranzberg, 

Germany; (3) Dep. of Anesthesiology, University of Minnesota, Minneapolis, MN 55455, USA
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The effects of halothane and several agents involved in intracellular signal transducing pathways on the
, 2+,release of Ca were monitored in primary cultures of hepatocytes from normal swine and those susceptible to 

malignant hyperthermia (MH). Two different methods were used to ascertain the Ca2+ mobilization: 1) by measuring

the release of 45Ca2+ from non- mitochondrial stores of saponin-permeabilized cells; and 2) by recording changes ^

luminescence from intact hepatocytes loaded with the Ca -sensitive photoprotein aequorin. In general, halothane 

in a dose-dependent manner, induced the release of intracellular Ca2+. This release was increased in hepatocytes 

prepared from swine susceptible to MH compared to those from the control group. It was also observed that 1,4,5' 

inositol trisphosphate (IPg), guanosine-5-trisphosphate and arachidonic acid all induced a significant release of 

45Ca2+ from permeabilized swine hepatocytes, only the quantities of 45Ca2+ released by IPg were significant higher 

for the hepatocytes prepared from the susceptible animals. These data indicate an abnormal Ca2+ homeostasis in 

hepatocytes isolated from swine susceptible to MH which supports the hypothesis that membrane systems from 

multiple organs may be affected in MH.
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of PAS-positive fibres
M. SEVERINI, M. TREVISANI and A.R. LOSCHI
1st. Ispezione degli Alimenti di O.A., F a c . Veterinaria, Université di Perugia, Ital1 2q

De

PSE and DFD are two of the most well known conditions which greatly affect the process^ 4l
of pigmeat, especially curing and aging. Legs and loins for ham and "lonza" with either o In

these conditions must be discarded or processed separately to avoid a very poor quality,
not unacceptable defects, of the final product. Therefore, the early detection of PSE
DFD meat is of utmost importance. The present experiment was set up to evaluate 
efficency of both pH measuring and the PAS-positive fibre count at 2hr after slaug'nt C)-o 
to predict PSE and DFD conditions in swine Longissimus dorsi muscle. °f

Samples of L. dorsi muscle were taken from heavy pigs at a commercial slaughter
on the basis of the pH detected at 45 min post mortem. The samples were transported t bUl

our laboratory where pH and WHC were measured and small pieces were frozen, sectioned
1 0̂stained according to PAS method to detect glycogen-containing fibres. The pH, WHC and co

were evaluated even 24hr after slaughter. fhe

The results showed that the combined evaluation of pH and percentage of fibres ^ 
strong and weak PAS-positive reaction at 2hr p.m. is a suitable means of predicting whet 
muscles at 24hr post mortem are PSE and DFD. H o w e v e r , a few samples did not show a ^
good correlation between WHC and the other parameters measured at each given time. ^
might cause concern in selecting the proper meat to be processed for aged hams since
WHC is an essential factor affecting the curing of ham.

Encapsulation of the Cooked Cured-Meat Pigment and Irradiation of Nitrite Free Cured Pröd a s  

F. S H A H I D I 1, R.B. PEGG 1 and K. SHAMSUZZAMAN 2

’Department of Biochemistry, Memorial University of Newfoundland, St. John's, NF, Cana'd»'

A1B 3X9
2Radiation Application Research Branch, Atomic Energy of Canada Limited, Pinawa, MA, Cana' 
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As part of a program to develop nitrite-free meat curing systems, we have stabilized the P 

formed cooked cured-meat pigment (CCMP) by its encapsulation in food-grade wall materia
3

The powdered cooked cured-meat pigment (PCCMP) so produced was stable for >18 months
ct erefrigerated temperatures. Upon its dissolution in water or in pickle solutions, it a

as a potent colourant in nitrite-free curing systems. Meat emulsion systems which m c l ud*

Mis,

wit]

%

10VC CMP were sterilized by a radiation process (0-10 k G y ) . The products so obtained had co

and flavour stability characteristics equivalent to their nitrite-cured counterparts. Th H :

CCMP together with radiation sterilization may serve as a viable alternative to nitrit® 

the curing of meat products.
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influences on the histomorpholoqical properties of muscle fibers in bulls of

'ÆSjental breed and crossbreeds with Montbeliarde breed 
•§Ko r j ANC A. HRASTE E R Z E N 3 and S. C E P I N 1

i l1'1̂ 2ot e c h n i c a l  Department, Biotechnical Fac., Univ. Ljubljana, 61230 Domzale, Yugoslavia
4 ^artment of Anatomy, Histology and Embryology, Veterinary Fac.,, Univ. of Zagreb, 

3 Zagreb, Yugoslavia
stitute of Anatomy, Medical Fac., Univ. Ljubljana, 61105 Ljubljana, Yugoslavia
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Co ^Itla3 muscle fiber diameter, area and extent of each muscle fiber were measured with 
tP Puter - aided method. Samples were taken 24 to 35 hours after death from the middle part 

ItUiSculus longissimus dorsi after 7th rib and were studied in 31 bulls of Simmental (S) andcr,
of Ss~breed Simmental*Montbeliarde (S*M) bulls. Muscle fibers were determinated on the basis

sUc
3Ufthe b as i

‘V i s

13 min

cinat dehydrogenase activity to red - oxidative, and white glycolitic muscle fibers. On 
s of myosin ATPase activity muscle fibers were deteminated to type I and type II. S

muscle fibers, as well‘ is had greater minimal diameter, area and extent of type I and red

j0 iV °P e rt
imal diameter of white muscle fibers compared to S*M cross-breeds. The studied

sir,
I'hp

6S
les of red, white, type I and II muscle fibers were significantly influenced by the

°f both breeds, weight at slaughter and the interaction of breed * weight influences.
î'1 l r i t e r action of analysed place on the sample * meat % in the back, and interaction of

haif^ Se<̂  Place on the sample * fat % in the back, fat % in the back and fat % in a carcass
PSj SlUnificantly effected type II muscle fiber properties. M eat and fat % in the back

v® ^h if-;.,. J-cantly effected red and white muscle fiber properties, while meat and fat % in a 
tjj Ss balf had significant effect on white muscle fiber properties. Effects influencing 

1 bo,. >̂5r°Perties of type I were not the same for red muscle fibers. The same problem was 
type II and white muscle fibers.

^£-£ook at the Effects of Growth Hormone on Morphological Muscle Characteristics in Pigs

^ÏÆMDN1, n .C. STEELE2 , T.J. CAPERNA2 and V.G. HJRSEL3

. V t .  of Agr., ARS, Beltsville, MD 20705 U.S.A. 3Meat Sei. Res. Lab., PQDI, 2Nonruminant Nutr. Lab.,
3

\i' ’ ^production Lab., LPSI.

Ho]’iphoi,

V i t h

V ;le

°?ical parameters of the longissimus (IM) muscle from pigs treated with a) exogenous porcine 

hormone (pŒ) or b) transgenic pigs expressing a bovine growth hormone gene (T-pigs) were compared.
fib e r 'differentiation was successful for pGH treated pigs, yet unsuccessful for T-pigs when treated

V ith the
bssej. ^^ i o a t i o n  myofibrillar (acid) ATPase and succinate dehydrogenase (SEH) staining procedure

ihiti j  .
K Solomon and Dunn (1988, J. Anim. Sci. 66:255) for porcine muscle. However, when IM samples

v
P ig s were treated with the combination SEH and myofibrillar (acid) ATPase staining procedure

bv c. °y Solomon and EUnn (1988, J. Anim. Sci. 66:255) for bovine muscle, effective fiber typev El
Î»,

St6n t:

fi
‘V s .

■*-ation was achieved. All three fiber types were present at varying proportions in both the pGH and
How(

%

'ever, classical porcine fiber arrangement (|3R fibers grouped in clumps, surrounded by aR and aW 

ViSs less evident for the T-pigs. Hypertrophied (giant) muscle fibers were present in the IM from 

^heated pigs, yet were not present in T-pigs. Even though T-pigs exhibited signs of stress-

there were no indications of pale, soft, exudative (PSE) muscle. There was no indication of
'sensitivity for pGH treated pigs, however, a few instances of PSE were identified.
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The Effect of Commercial Starter Cultures and Three Carbohydrate Types on Some Properties of Turkish Sucuk

S. O.TÖMEK and M. SERDAROGLU
Ege University, Food Engineering Department, Bornova, izmir, Turkey

Turkish Sucuk has specific characteristics and a specific production technique. In this study, 3 differ^ 
levels of carbohydrate and starter culture were practiced in the sucuk combinations consisting of 80% lean 
meat, 20% catle fat and of spices like black pepper, red pepper, allspice,cumin and garlic.
Starter culture mixtures of Pediococcus cerevisia and Lactobasillus plantarum were added to each group of su ne 
paste in amounts respectively as 0.4 g/kg, 0.5 g/kg and 0.6 g/kg. To the control group, no starter cultures oftl 
were added.
In order to show the effect of carbohydrates on sucuk fermentation, 2% lactose, 2% saccarose and 2% glucose
were added to the sucuk formulation which already contain different amounts of starter cultures. In the contf .

ypgroup, no carbohydrates were used. With the usage of different carbohydrates with different amounts of star 
culture, 16 different samples were obtained. The samples were awaitened 12 hours at +4°C and then left to 
fermentation for 42 hours at 35°C and 85% RH. After the fermentation, they were dryed for 11 days at 18°C a” 
60% RH.

nta1
Pap;

The most significant pH decline after the fermentation and the drying was seen in the samples which cont
2% glucos. In these samples, lactic acid amount was found to be higher. It was determined that the starter 
culture levels and the sugar types have been very effective on the moisture levels of the samples during fer* 1,1
tion and drying. In the sucuk samples, the decreasing pH and the moisture content have caused the aw value are 
to decrease. The starter culture and carbohydrate containin samples had a smaller aw value than the control 
samples. After the filling, the TBA values of the samples differed in the range 0.26-0.56 mg. malonaldehite/* 
samples. Within all the starter culture samples, the smallest TBA value after drying was found to be in the ^

stf'samples containing glucose. The usage of 2% carbohydrate that can be fermented with starter culture, have si1 
ed the maturing period in Turkish type sucuks. It was determined that 2% glucose addition have caused the 
to decline faster. In Turkish type sucuks, with the usage of starter cultures, a controlled fermentation can 
be provided.

Sh0

Muscle biology, post mortem muscle biochemistry and consumer meat acceptance 

C. VALIN, G. MONIN, A. OUALI and M. FERRRA

Département de Technologie de la Viande, INRA THEIX, 63122 CEYRAT, France

ABSTRACTS
Regarding meat, a challenge for the ninety's is to know how research can assume survival in a consumer driven industry. It is <

that there are at the least three factors influencing the perception consumer have of meat out of any ethical considerations. Thef
• 1 ̂

quality, safety and last but not the least the value for money which highlights the critical importance in a very concurrents

market, of products of constant and certified quality which requires that control of the post mortem changes be achieved, in

0

manage the variability observed between animals in their meat quality traits. In this respect, special emphasis has to be put on tbe 

post mortem period and on the long term changes affecting meat texture.

In the immédiat post mortem, the main biochemical changes are the pH fall and the rigor onset. These changes are affected fir* 1 

intrinsic muscle characteristics partly dependent on a genetic control and second by the physiological status of the muscle at 

which is deeply affected by the animal environment and by the slaughter conditions which through anoxya,nervous stiff"-1 

increased levels of circulating hormones and muscle temperature affect rate and intensity of the pH drop.

Regarding texture, mechanisms of post mortem tenderization is far from being known. Of the different structural changes °cC

post mortem only few can be related to meat tenderness. Revisiting sarcomere structure in order to provide structural function5

numerous components is necessary. The enzymology of meat tenderization necessitates in depth investigation of the proteolytic w 

involved and of the control of their activities.

More than accumulation of new isolated data the need is for their integration into a coherent structure and their extrapolation 

both basic understanding and practical application.

4
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"^ififlaLion and characterization of proteinase inhibitors from bovine skeletal muscle. 

^  ZABARI, M. BERRI, P. ROUCHON and A. OUALI 

jRu INRfl DE THE IX 63122 CEVRAT, FRANCE

ref'

su£l The 

3 ofth,

Several proteinase inhibitors were isolated from bovine Diaphragma muscle by means of two chromatography steps.

Cfude extract was first run on a Sephadex G100 column (100 x 5 cm), which fractionated four papain inhibiting fractions (FI,II,III,IV). Each 

erri was further loaded on Q Sepharose column (15x 2.4 cm) equilibrated in Tris-HCl buffer of adapted pH and proteins were eluted by a
g NaQ
ntf ©"adient (0-0.3 M). Throughout this fractionation procedure, all fractions collected were tested for their inhibitory activity against papain, 

r tf TPsin and chymotrypsin. They were further analysed by SDS PAGE using either Coomassie Brillant Blue or silver.

gi)1 p T anionic exchange chromatography separated two fractions: (FI a): eluted with the gradient between 0.2 and 0.25 M NaCl and inhibiting
PaPain i

ta'1
1 and trypsin; (FI b ) : eluted with the gradient between 0.25 and 0.3 M NaCl and inhibiting papain , trypsin and chymotrypsin.

P- II: contained only one active fraction eluted at 0.2 M NaCl and inhibiting only papain.

PAGE, Q Sepharose fractions obtained from FI and FII show bands emerging at position between 40  KDa and 70 KDa. Further studies
arenow being conducted to purify and characterized these inhibitors.

sho\
P  Hi: was similarly separated into three fractions eluted in the gradient between 0.2 and 0.25 M NaCl and inhibiting only papain. SDS PAGE 

1 °nly one band of Mr 30 KDa. The fractions were stable over a large pH range (5.0-8.0).

aC
(p-lVa):

show
°nly

The fra.

P T\r
v: anionic exchange chromatography separated three fractions:

eIuted at 0.1 M NaCl and inhibiting most effecienly papain and showing no activity against trypsin and chymotrypsin. SDS PAGE 

°nly °ne band of Mr 14 KDa; (F-IVb): eluted at 0.15 M NaCl and inhibiting highly papain and moderately trypsin. SDS PAGE show 

°ne band of Mr 14KDa; (F-IVc): eluted at 0.2 M NaCl and inhibiting only papain. SDS PAGE show two bands of Mr 14 and 12KD.

chons were thermostable over a large temperature range (37-100°C).

tQ0<3
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^Sgtion and property of glucose-phosphate isomerase from pig skeletal muscle

3HIH-YUAN

°~ience Department, Hangzhou Institute of Commerce, China.

Tract

^UrTlication procedures and properties of glucose-phosphate isomerase (CPI) were studied, 
important enzyme in carbohydrate metabolism. Based upon our previous studies and Ü-

n order to
is an

siu e reports, it was admitted as a promising enzyme in study of meat quality.
e its role in. this respect, especially in finding out the biochemical mechanisms of 

itr a action in meat quality variations, it is necessary to isolate and purify this enzyme-
fills.. inite quality and an appropriate quantity. We purified this enzyme from pig skeletal
efo ris .

of different anatomical locations (e.g. M.longissimi dorsi, M.psoas major, M.biceps
w

eit-tf.g quadriceps femoris, M.supraspinatus etc.) by d-step purification, methods (i.e.
tiotl by dilute salt solution, precipitation by organic solvents, chromatography using 

100). The results were that we obtained FAG£-pure CPI with following creteria:Pbr
Phadex

v. lon told 10.B6, specific activity 1.6x10*units, PAG£-spectrum showed one sole band,
^ method was 11y,350, isoelectric point by isoelectric focusing method was
’ °Ptimum temperature 35* C., optimum pH B, Michaeiis-Menton constant 6.02mM, activation 

^^"5.2 caT- The CPI purified from pig skeletal muscle had antigenic propertyas idemt-
.j f-hmunoelectrophoresis method with rabbit immune serum. The purification procedures

w . a i« p le , - - . _____ .
Those

ttt easily manageable, the purity is high and the reproducibility is good. Along

§ the relat
Of

Property creteria, this study makes a good basis for further research inelucidat- 
ionships between enzymes and meat quality.

W°rk is the first part of the P r o j e c t S t u d y  of enzymes and meat quality— Study of CPIPig- s, — -------- i-----------  —  - ~
eietai muscle" supported by The National Natural Science Foundation of China.
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Contents of Heme Iron and Nonheme Iron in Pia Muscle and Effects of Heating and Chemical Treatment on these ContgpE 

ZHANG HEPING, NA ERSHONG and AN YIN

Department of Food Engineering, Inner Mongolia College of Agriculture and Animal Husbandry

In this study, we determined the contents of total iron, heme iron and nonheme iron in pig longissimus dorsi (LD) and stud1 

the effects of heating and chemical treatment on these contents. The results indicated that contents of total iron, heme iror 

and nonheme iron in LD were 11.59 /xg/g, 8.34 /xg/g and 3.25 ng/g  fresh meat, respectively. After cooking meat at 85°C! 

30, 60, and 120 min, the contents of nonheme iron increased by 7.69%, 22.46% and 52.62%, respectively. The increase d 

nonheme iron induced by heating was possible due to the oxidative cleavage of the porphyrin ring there by allowing rele3? 

of the iron from the heme complex and this action had linear relationship with the heating time. In addition adding of sod id  

nitrite appears to protect against the release of iron from heme complex, but the effect was not significant (p>0.05); add'* 

of sodium chloride during the heating of meat had no remarkable effect on the content of nonheme iron (p>0.05). This s#' 

can provide some information for estimating the potential bioavailability of meat iron.
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