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ABSTRACT

This investigation was aimed to study the effect of some commercials growth
prometers (fibrozyime, moreyeast and pronifer) added to rations of Friesian calves on
physical characteristics and chemical composition of raw longissmus dorsi (LD)
muscle meat post-mortem.

The longissimus dorsi muscle area for control grow recorded the lowest value,
while it was increased in treated groups. High tendermness of meat (moreyeast group)
was explained by high fat contents and conversion of part of tough connective
dissues into fatty tissues. It could be noticed that water holding capacity (WHC) was
higher in moreyeat group, followed by pronifer and control group, while the lowest
value was recorded at fibrozyme group.

The average of crude protein content of meat was slightly higher for calves
supplemented groups than that in control group. The highest value was recorded in
pronifer group (84.14%), while the lowest value was recorded in control (81.29%).
The effect of different growth promoters on the ether extract and ash contents of meat
were not pronounced. In general no significant differences between treatments for
nitrogenous compounds and pH values, also no significant differences between
treatments and control.

All of calve's meat fed on control ration and supplemented groups with growth
promoters recorded high concentration for potassium, followed by phosphorus,
sodium, calcium, magnesium, iron and zinc, while the lowest amounts were recorded
for cadmium, followed by manganese, copper and lead.

The most abundant amino acid, glutamic acid, was averaged between 18.47
and 19.56 g/16 N and followed by aspartic acid, then arginine, lysine, leucine,
alanine, valine, glycine, threonine, isoleucine, phenylalanine, serine, tyrosine, proline
and histidine. The sulfur containing amino acids (methionine and cystine) and
tryptophan were relatively very low in all samples comparing with the other
indispensable amino acids.

The computed protein efficiency ratio (C-PER) of meat protein for control
ration and supplemented groups with growth promoters (fibrozyme moreyeast and
pronifer) was 1.25, 2.62, 2.22 and 2.35, respectively. The high value of C-PER and
biological Value (BV) were in fibrozyme, treatment, followed by pronifer, then
moreyeast, while it was very low in control group .

The results showed higher percentage of total unsaturated fatty acids (USFA)
in calves meat supplemented with fibrozyme, moreyeast and pronifer than control
group. The dominant USFA was Cia. 1 followed by Cye:2, while the dominant saturated
fatty acids was Cis0 and Ciso. The ratio of short chain fatty acids observed were
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lower than the long chain fatty acids in all samples. Growth promoters led to increase

USFA, especially (Linoleic s and linolenic w3 acids) and reduced the saturated fatty
acids.

INTRODUCTION

Meat is very important source of nutrients in human diet. So, several
methods have been used to develop and improve the production of meat.

Also, the tenderness, juiciness and flavour compounds are important
quality criteria that influence the decision of a consumer to purchase beef
(Moloney et al., 2001). Concerns about the safety and quality of food have
increased at both governmental and consumer levels (McKean, 2001).1t was
known that, chemical and Physical characteristics of animal fats were
important factors that contribute to meat quality (Dawood, 1995).

saturated fatty acids content of beef are important target in terms of improving
the nutritional value of this food for the consumer (Scollan et al,, 2003).

Many feed additives may contribute to improve animal performance. In
animal nutrition, probiotics are viable microorganisms used as a feed
supplement, which lead to beneficial effects for the host animal, such as
improvement of weight gain and feed conversion (Simon et al., 2001). Also,
numerous studies have demonstrated improved performance of cattle by
supplementing the diet with fibrolytic enzymes as feed additives (Treacher et
al., 1997; Krause et al., 1998 and Zinn and Salinas, 1999).

Fibrozyme is a rumen stable fibrolytic enzyme having both xylanase
and cellulase activity, prepared from fermentation of Aspergillus niger and
Trichoderma longibachiatum (Howes, et at. 1998).

Moreyeast is a probiotic contains Saccharomyces cerevisiae which
stimulate the ruminal bacteria, increased protien systhesis and fiber digestion
(Nicodemo, 2001).

Pronifer  contains  lactic  acid bacteria  (approx.10 CFUL
gm)(Lactobacillus planetarium,L.brevis.L.fermertium.L.casi and Pediococcus
acidilacticii), lactic acid fermentation metabolites, enzymes (glucosidase and
peptidase), free amino acid and short chain peptidases (Nicodemo, 2001 ).

Station and Sakha Animal Production Research Laboratories, Kafr El-Sheikh
Governorate, which belong to the Animal Production Research Institute,
Agricultural Research Center, Ministry of Agriculture, Cairo, Egypt and Food
Technology Department, Faculty of Agriculture, Kafr El-Sheikh, Tanta
University.
Materials :

Twelve Friesian calves with average body weight 233.17 kg and 11
months, 20 days of age were used in this study. Concentrate feed mixture
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consisted of yellow corn 30%, cotton seed cake 20%, wheat bran 12%, rice
bran 16%, soya bean cake 16%, sugar cane molasses 3%, lime stone 2%
and salt 1% (Factory of Concentrate Feed Mixture, Shosha, Al-Minia
Governorate, Egypt).

Experiment:

Animals were divided into four similar groups (three animals for each
group) according to their live body weight and age. Average of initial live body
weight were 234.67, 232.00, 229.33 and 236.67 kg for groups control,
fibrozyme, moreyeast and pronifer, respectively.

The first group (control) was fed on a basal ration which consisted of
concentrate feed mixture, rice straw and berseem hay without any feed
additives supplementation.

The calves of the other three groups were fed the same basal ration
with fibrolytic enzyme (fibrozyme obtained from industrial area, Jdeidet El-
metn, Lebanon), yeast (Saccharomyces cerevisiae, (moreyeast product of
norchem, USA) and lactic acid bacteria (pronifer product of P.G.E., Austria), as
follow: 15 gm fibrozyme/head/day, 3-5 gm moreyeast/ kg concentrate feed
mixture and 5-10 gm pronifer/100 kg live body weight.

Animals were fed to cover the requirements of dry matter, total
digestible nutrients and digestible crude protein for growing calves according
to National Research Council (1996) and the rations were adjusted biweekly
according to the body weight changes.

Animals of the different main groups were kept during the experimental
period in semi-open sheds and fed individually. The concentrate mixture was
offered twice daily at 8 am and 3 pm, berseem hay was offered once daily at
11 am and rice straw was offered at 9 am. All feed additives were added to the
concentrate feed mixture at the time of feeding daily Animals were allowed to
drink water twice daily post-feeding in the morning and in the afternoon.

At the end of the feeding trials (six months), all animals were
slaughtered after fasting period of 16 hours at an average weights 405,
446.67, 440 and 445 kg for control, fibrozyme, moreyeast and pronifer groups,
respectively. Growth promoters supplementation led to significant in body
weigth gain and daily weigth gain. Average relative daily body weigth gain
during the experimemtal period (180 days) for calves supplemented with
fibrozyme, moreyeast and pronifer increased by 125.26, 123.16 and 122.11%,
compared with control group, respectively. Upon the completion of bleeding,
animals were skinned, dressed out and the hot carcasses were weighted.
Samples of meat were taken from longissimus dorsi, muscle for analysis, post-
mortem."

Methods :
Physical characteristics :

Longissimus dorsi muscle area was measured with planimeter in
square centimeter, and fat thickness was measured using calipers as
described by United States Department of Agriculture (1975). Specific gravity
was determined on longissimus dorsi muscle cuts after chilling for 48 hours at
4°C as described by Sorror (1993). Cooking loss was detected according to
Dawood (1995) method. Tenderness and water-holding capacity (WHC) were
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investigated using the Grau and Hamm method (1957) modified by
Volovinskaia and Merkolova (1958). Colour intensity of meat-water extract
was tested according to the method described by Husaini et al. (1950). pH
value was measured using pH meter with glass electrode as described by
Aitken et al. (1962). :

Chemical composition :

Gross Chemical composition :

Moisture content, ash, crude protein and ether extract were determined
in the raw Longissimus dorsi muscle meat according to the methods of
AOAC (1995).

Total soluble nitrogen (TSN) was measured according to the method of
El-Gharbawi and Dugan (1965). The extracted nitrogen was used for
determination of TSN using microkjeldahl method of the AOAC (1995).
Minerals contents :

Minerals were determined according to Dremina et al. (1974) method.
Meat samples were digested using concentrated HNO; for 2 hours (till the
solution became colourless) and diluted to 100 ml distilled water. The solution
was used for determination of Ca, Fe, Cu, Mg, Mn, Pb, Zn and Cd using PYE
Unicam SP 1900 Atomic Absorption Spectrophotometer, at Central
laboratory, Faculty of Agriculture, Alex. Univ. Sodium and potassium were
determined in the same solution by the Flame photometer. Total phosphorus
was estimated in the digested solution colorimetrically according to the
method of Tausky and Shorr (1953).

Amino acids analysis :

Amino acids composition (except tryptophan) of raw muscle meat was
determined according to the method of Moore and Stein (1958). Amino acids
in hydrolyzate samples were injected into amino acid analyzer Model 119 CL
at Central Laboratory, Fac. of Agric., Alex. Univ. Egypt. Tryptophan was
Colorimetrically determined according to the method described by Kogan and
Pojarskaya (1971).

Amino acid score (AAS): were computed according to Pellet and Young
(1980).

Computed protein efficiency ratio (C-PER): was calculated according to
the following regression equation by Alsmeyer et al. (1974).

Biological value (BV): was calculated using equation as given by Block and
Mitchell(1946).

Fatty acids composition :

Extraction of fat from raw muscle meat was done according to the
method described by Folch et al. (1957).The fatty acid are converted to the
methyl esters following the procedure adopted by Shehata et al. (1970),and
injected into the gas liquid chromatography apparatus (PYE Unicam GCV
Chromatography) , in the central laboratory Fac. of Agric. Alex. Univ. Egypt.
Statistical analysis :

Data were statistically analyzed using general linear models procedure
adapted by SPSS (1997) for user’s guide, with one way ANOVA; means were
separated using Duncan’s multiple range tests (Duncan, 1955).
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RESULTS AND DISCUSSION

Physical characteristics :

Data in Table (1) show the physical characteristics of raw meat post-
mortem. The Longissimus dorsi muscle area for control group recorded the
lowest value, while it was increased in treated groups but the differences
between all treatment were not significant. The differences among the groups
of Longissimus dorsi area might be attributed to the variation in carcass
weight, edible meat percentage and marbling of carcass. Data show that, the
values of subcutaneous fat thickness were not significant and not affected by
growth promoters supplementation.

Table (1): Some physical characteristics of longissimus dorsi muscle
meat of Friesian calves fed ration supplemented with
different growth promoters.

Growth Promoters

Characteristics Control |Fibrozyme|Moreyeast|Pronifer WaE
Longissimus dorsi muscle area (cm®) | 81.57 96.22 97.91 | 84.81 | 1.34
Fat thickness (mm) 1.70 1.60 1.80 1.55 | 0.01
Tendemess (cm®) 3.06 3.00 3.20 3.10 [ 0.02
Water holding capacity (cm®) 12 37 102 7.15 1043
Colour intensity(OD) 0.40 0.42 0.36 0.37 |0.005
Specific gravity A 1.04 1.06 1.01 1.08 |0.004
Cooking loss(%) 43.62ab | 42.74ab | 41.93a |45.21b| 0.01
PH value 5.80 5.70 5.90 5.85 | 0.01

a,band c: means inthe same row with difierent superscripts differ significantly (P < 0.05)
MSE : Mean of standard emor

Data cleared that the differences in tenderness and water holding
capacity (WHC) between control and treatments were not significant. The
differences in tenderness was explained by high fat contents and conversion
of part of tough connective tissues into fatty tissues (Udin, 1967), while Etman
(1985) mentioned that, the differences in tenderness might be due to
variations in moisture contents in meat, differences of fiber diameter, amount
of connective tissues and protein solubility.

The decrease of WHC could be due to the decrease of pH value
towards the isoelectric point of muscle proteins as well as the association of
actin and myosin leading to decrease of protein solubility and decrease of free
chemical groups that are able to bind water (Soloviev, 1966). Also, Rao et al.
(1989) reported that WHC increased over the pH ranged between 4.0 and
5.1.

The colour intensity decreased in the case of moreyeast and pronifer
supplemented groups than those of fibrozyme and control groups. Yamazaki
(1981) found that, marbling (intramuscular fat) affected on colour of muscles.
Binder et al. (1986) reported that a part of darker lean colour is due to higher
myoglobin concentration in the eye muscle of steers. There were no
significant differences of specific gravity between control and treatments. The

7219




Salama, A.A. et al.

increasing of specific gravity may be attributed to increasing the percentage of |
lean and decreasing the percentage of fat. The highest specific gravity
indicates to a leaner carcass. Differences in cooking loss are mostly due to
differences in intramuscular fat (marbling). Armbruster et al. (1983) has found
that marbling and intramuscular fats, were related to cooking loss. Further
confirmation of the relationship between cooking loss and fat content was
reported by Solomon et al. (1980).The values were nearly similar, with no
significant differences between treatments and control group. The pH value
however reflects the amount of glycogen content of muscle at slaughter.
Chemical composition:

The results in Table (2) indicat that in general there were no significant
differences in moisture content, crude protein, ether extract, ash content and
nitrogenous compounds of meat between different treatments and control. No
significant changes in chemical composition could be ascribed to the effect of
the kind of growth promoters used. Sami et al.(2004) reported that the
amount of subcutanous fat on carcass is generally accompanied by an
increase in marbling fat and this can influence the composition of meat and
many of its platability characteristics. The results obtained are in good
agreement with the results of fat thickness (subcutanous fat) and tenderness.
The increase of protein solubility in some treatments could be due to the
breakdown and proteolysis of the muscle proteins to other nitrogen forms as
well as the dissociation of actomysin into actin and myosin (El-Ashry and EI-
Dashlouty,1970 and Shehata,1974)

Minerals:

The minerals in meat of longissimus dorsi muscle of Friesian calves
postmortem as affected by addition of different growth promoters to
experimental rations of calves are presented in Table (3).

It is evident that variable contents of minerals were recorded for
different treatments and control. The control groups showed the lowest
contents of Na, P, Cu, Mg, Mn, Zn, Cd and Pb while the highest content of K
was found in control group. On the other hand, fibrozyme groups recorded low
contents of K, Ca and Fe, while it was contained high Mn, Cd and Pb.

Table (2): Chemical composition of longissimus dorsi muscle meat of
Friesian calves fed ration supplemented with different
growth promoters.

Growth Promoters

il cqmggqgnts_ (%) {Control|Fibrozyme | Moreyeast | Pronifer MSE
Moisture 75.99 76.42 76.46 76.67 0.06
Dry matter 24.01 23.58 23.54 23.33 0.06
Crude protein* 81.29 83.76 84.07 84.14 0.06
Ether extract* 10.12 9.92 10.83 10.76 0.02
Ash* 4.71 4.75 4.80 4.89 0.01
Total soluble nitrogen** 235 2.21 2.62 2.44 0.01
Soluble non protein nitrogen** 0.58 0.62 0.58 0.65 0.04
Soluble protein nitrogen** 1.77 1.59 2.04 1.79 0.01

a band c means in the same row with difierent superscaripts differ significantly (P <0.05)
MSE : Mean of sandademor * (Y of drymatter) * & of wet matier)
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Table (3): Minerals contents of longissimus dorsi muscle meat of
Freisian calves fed ration supplemented with different
__growth promoters.(mg/100gm,dry matter)

Minerals Growth promoters

Control Fibrozyme | Moreyeast Pronifer
Sodium (Na) 401.25 512.60 584.49 504.50
Potassium (K) 1578.84 1468.74 1473.53 1563.65
Phosphorus (P) 555.64 558.02 599.11 706.30
Calcium (Ca) 135.23 111.66 134.45 143.46
Iron (Fe) 18.45 15.65 18.82 20.19
Copper (Cu) 0.25 0.30 0.30 0.30
Magnesium (Mg) 106.41 111.37 125.91 111.44
Manganese (Mn) 0.15 0.22 0.18 0.21
Zinc (Zn) 11.50 11.83 13.81 13.67
Cadmium (Cd) 0.03 0.07 0.04 0.04
Lead (Pb) 0.50 1.10 1.06 0.73

The moreyeast groups recorded the highest value of Na, Mg and Zn.
The pronifer groups showed high contents in P, Ca and Fe.

In general, all meat in control and treatments had highest
concentrations of K, followed by P, Na, Ca, Mg, Fe and Zn, while lowest
amounts were recorded for Cd, followed by Cu, Mn and Pb.

From the results in Table (3), it was observed that Pb and Cd have
non-nutritive value, and their accumulation in the human body cause it's
pollution. The presence of these minerals in meat as a result of animals
feeding on rice straw and berseem hay contaminated with these minerals
because these plants absorb Cd from the soil, and Pb from outside pollution
of the air. so, we must be careful of soil contamination with Cd because is
believed to be a most serious health risk (El-Sharkawy, 2006).

Protein quality :
Amino acids :

The amino acids composition of Longissimus dorsi muscle meat of
Friesian calves fed ration supplemented with different growth promoters are
presented in Table (4).

The results show that the protein of all meat samples contained 18
amino acids including all the ten indispensable amino acids i.e. the eight
amino acids indispensable for adults, besides cystine and tyrosine which are
considered semi-indispensable (Davedson et al., 1975).

According to Rice (1978), the amino-acid contents of meat protein is
quite constant, regardless of the species or the type of cut from which the
meat is obtained.

Data in Table (4) show that, sulfur containing amino acids (methionine
and cystine) and tryptophan were relatively very low in all samples compared
to the other indispensable amino acids.The most abundant amino acid,
glutamic acid, averaged between 18.47 and 19.56 g/16 g N and was followed
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by aspartic acid, then arginine, lysine, leucine, alanine, valine, glycine,
threonine, isoleucine, phenylalanine, serine, tyrosine, proline and histidine.

Table (4): Amino acids composition of longissimus dorsi muscle meat of
Friesian calves fed ration supplemented with different
growth promoters.(gm/16gm N)

Growth promoters FAO/WHO

1973
i Control |[Fibrozyme|Moreyeast| Pronifer| standard
P.gi6gN

Indispensable amino acids:

Thereonine 4.95 4.47 456 4.26 4.00
aline 5.70 5.51 4.58 5.48 5.00
ethionine 2238 | 227 | 219 | 224 } 350
ystine 0.22 0.43 0.46 0.55

Isoleucine 445 3.78 3.57 3.86 4.00
eucine 6.51 6.87 6.43 6.04 7.00
henyalanine 4.46 4.10 3.86 3.92 } 6.00
yrosine 3.38 3.43 3.02 3.21 '

Lysine 7.51 6.44 6.28 | 7.56 5.50
ryptophan 1.20 1.15 1.10 1.15 1.00

Histidine 3.60 3.22 2.60 356

inine 7.79 6.91 6.44 7.68
otal indispensable 52.15 | 48.58 45.09 | 49.50

Dispensable amino acids:

\Aspartic acid 9.22 9.34 10.18 9.1

Serine 422 3.69 3.56 3.60

Glutamic acid 19.56 18.98 18.65 18.47

Proline 4.25 3.66 2.50 3.72

Glycine 5.58 467 5.95 4.97

Alanine 6.20 5.73 5.99 5.82

Total dispensable amino acids | 49.03 | 46.07 46.83 | 45.09

Total amino acids 101.18 | 94.65 91.92 | 85.19

[indispensableftotal amino acids 0.52 0.51 0.49 0.52

It could be noticed that the indispensable amino acids/total amino acids
of calves meat fed on control ration and supplemented groups with growth
promoters (fibrozyme, moreyeast and pronifer) were 0.40, 0.41, 0.39 and
0.40, respectively.

Amino acid score:
The nutritive value of dietary proteins depends on its indispensable

based on amino acid composition (Woodham and Dean, 1977). This is due to
the fact that protein quality as determined by biological procedures depends
on the limiting indispensable amino acid. The amino acid scores were
calculated to throw light on the quality of meat protein as affected by some
different growth promoters. Amino acids composition in meat post-mortem
shown in Table (4) were further used to calculate the amino acid score (AAS)
and the calculated protein efficiency ratio (C-PER).
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The chemical scores of the indispensable amino acids presented in
meat as affected by different growth promoters supplemented with
experimental ration of Friesian calves (based on the indispensable amino
acids pattern of whole egg protein) are illustrated in Table (5).

Table (5): Amino acids score of Longissimus dorsi muscle meat of
Friesian calves fed ration supplemented with different
growth promoters.

T Growth promoters
Q -E E Control Fibrozyme | Moreyeast Pronifer
Amino aci a
(indispen:;?:?e) g @ 'g AA. AA AA. AA.
<§E mg/gm| AAS mg/gm| AAS [mg/gm| AAS |mg/gm| AAS
= o o N N N N
Isoleucine 250 |278.13]111.25|236.25| 94.50 (223.13| 89.25 |241.25| 96.50
Leucine 440 |406.88| 92.47 |429.38| 97.59 |401.88| 91.34 [377.50| 85.80
Lysine 340 |531.88|156.44| 402.5 |118.31|267.50| 78.68 |472.50(138.97
Methionine + cystine 220 [162.50| 73.86 |168.75| 76.70 |165.63| 75.29 [174.38| 79.26
Phenyl aanine +tyrosine 380 |490.00/128.95|470.63|123.85|430.00|113.16(445.63({117.27
Threonine 250 |309.38|123.75/279.38|111.75(285.00(114.00(266.25|106.50
Valine 310 |418.75/135.08(344.38|111.09|286.25| 92.34 |342.50|110.48
Tryptophan 60 75.00 |125.00| 71.88 |119.80| 68.75 [114.58]| 71.88 {119.80

A.A. = Amino acid
AAS = Amino acid score

— Mg of amino acid per gm. N.in tested protein

x 100
Mg of amino acid per gm. N.in reference protein (FAO/WHO,1973)

The sulfur-containing amino acids gave the minimal score for control
and all treatments, although the AAS in control was lower than those of other
treatments. This indicated that the sulfur-containing amino acids are the most
limiting in meat, although the AAS of calves meat treated with different growth
promoters showed some improvement.

Leucine was the second limiting amino acid in meat for control and
treatments, although the AAS of leucine in fibrozyme group showed some
improvement, while the AAS of leucine in moreyeast and pronifer groups was
lower than control.

Isoleucine was the third limiting amino acid in calves' meat treated with
different growth promoters, while the AAS of control was higher than the other
treatments. Lysine and valine showed low ASS only in moreyeast group
(78.68 and 92.34, respectively).

It is worthy to mention that the AAS of other indispensable amino acids
(isoleucine, lysine, phenylalanine + cystine, threonine, valine and tryptophan)
were higher in control group comparing with those of the other treatments.
This may be attributed to the effect of growth promoters used in the trial.
Protein efficiency ratio (C-PER) and Biological value (BV):

The calculated C-PER originally described by Alsmeyer et al. (1974)
utilized the indispensable amino acid profile to predict the protein quality.
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The results in Table (6) show that different growth promoters had good
effect on C-PER. The highest value of C-PER was in fibrozyme group,
followed by pronifer group then moreyeast group, while it was very low in
control group.

Table (6): Computed protein efficiency ratio(C-PER) and biological
value (BV) of Longissimus dorsi muscle meat of Friesian
calves fed ration supplemented with different growth

promoters.
Growth promoters C-PER BV
Control 1.25 63.06
Fibrozyme 262 77.49
Moreyeast 222 73.28
Pronifer 2.35 74.65
C-PER =-1.816 + 0.435 meth. + 0.781 leu. + 0.211 his -0.944 tyr. (Alsmeyer et al., 1974)
BV =49.9 + 10.53 x PER (Block and Mitchell, 1946)

Fatty acids composition:

Fatty acids composition for intramuscular fat of longissimus dorsi
muscle meat post-mortem as affected by different growth promoters
supplemented with experimental rations of Friesian calves are shown in Table
(7). The percentages of total unsaturated fatty acids in calves' meat fed on
control ration and supplemented groups with growth promoters (fibrozyme,
moreyeast and pronifer) were 46.16, 56.90, 56.80 and 52.37, respectively.
The corresponding percentages of total saturated fatty aids were 53.86,
43.09, 43.22 and 47.64, respectively. Ratios of polyunsaturated fatty acids to
saturated fatty acids in calves' meat fed on control ration and supplemented
groups with growth promoters (fibrozyme. moreyeast and pronifer) were 0.88,
1.32, 1.31 and 1.10, respectively.

These results showed higher percentage of total unsaturated fatty acids
in calves' meat supplemented with fibrozyme, moreyeast and pronifer than
control group and this may attributed to the effect of growth promoters which
led to increase unsaturated fatty acids and reduce saturated fatty acids. In the
UK, the Department of Health (1994) recommended that ratio of
polyunsaturated fatty acid to saturated fatty acids should be increased to
above 0.4. So, the results obtained considered to be very good and in
agreement with the previous recommendation.

The dominant unsaturated fatty acids were Cyq. 4 followed by Cis. 2,
while the dominant saturated fatty acids were C1s:0 and Cygy. It was observed
that, the unsaturated fatty acids especially ws unsaturated fatty acids were
more in calves' meat fed experimental rations supplemented with growth
promoters than control group, which increased from 8.93 to 1 4.34, 14.10 and
11.23% in the case of control, fibrozyme, moreyeast and pronifer,
respectively. The results cleared also that w; unsaturated fatty acids were
increased from 0.95 in control sample to 1.60, 1.57 and 1.25 for fibrozyme,
moreyeast and pronifer, respectively. On the contrary the saturated fatty acids
in control group were more than growth promoters groups.
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On the other hand, the ratio of short chain fatty acids observed were
lower than the long chain fatty acids in all samples.

Table (7): Fatty acids composition of Longissimus dorsi muscle meat
of Friesian calves fed ration supplemented with different
growth promoters.(% of total fatty acids)

Growth promoters
Fatty acids (FA) Control Fibrozyme | Moreyeast | Pronifer
% % % %

Unsaturated fatty acids:
Palmitoleic acid (Cie: 1) 2.74 4.27 3.46 3.66
Oleic acid (C1e: 1) 33.54 36.69 37.67 36.23
Linoleic acid ws (C1a:2) 8.93 14.34 14.10 11.23
Linolenic acid w3 (Cia:3) 0.95 1.60 1.57 1.25
Total monoenoic fatty acids % 36.28 40.96 41.13 39.89
Total polyenoic fatty acids % 9.88 15.94 15.67 12.48
Total unsaturated fatty acids % 46.16 56.90 56.80 52.37
Saturated fatty acids:
Lauric acid (C12:0) 0.34 0.34 0.21 0.37
Myristic acid (Cis:0) 2.06 242 2.09 249
Palmitic acid (C1s:0) 24.14 19.03 19.41 24.35
Stearic acid (C1s:0) 27.05 20.73 21.07 19.93
Behenic acid (Cz2:0) 0.27 0.75 0.44 0.50
Total saturated fatty acids 53.86 43.09 43.22 47.64
Unsaturated FA/saturated FA 0.86 1.32 1.31 1.10

There is an evidence that the diet which predominantly contains
relatively saturated fats raises the levels of cholesterol in the blood, thus
enhancing the formation of blood clots (Lawrie, 1979), while the unsaturated
fatty acids appear to be essential for health. They are necessary constituents
of cell walls. Mitochondria and other intensely active metabolic sites.

Ruminant meats are a relatively good source of n-3 polyunsaturated
fatty acids due to the presence of Cis 3 in grass. Long chain n-3
polyunsaturated fatty acids synthesized from Cis. 3. Grass-fed beef and lamb
have naturally high levels of Cys. 3 and long chain n-3 poly unsaturated fatty
acids. In pork, beef and lamb the melting point of lipid and the hardness of
carcass fat is closely related to the concentration of stearic acid (18: 0) (Wood
et al., 2003).

REFERENCES

Aitken, A.; Casey, J.C.; Penny, |.F. and Voyls, C.A. (1962). Effect of drying
temperature in the accelerated freeze drying of pork. J. Sci. & Fd.
Agric., 13, 439.

Alsmeyer, R.H.; Cuningham, A.E. and Happich, M.L.C. (1974). Equations
predict PER from amino acid analysis. Food Technol., 28: 34.

A.O.A.C. (1995). Association of Official Analytical Chemists. Official Methods
of Analysis. 16th Ed. Vol. 1. Washington, D.C. USA.

7225




Salama, A.A. et al.

Armbruster, G.; Nour, AY.; Thonney, M.L. and Stouffer, J.R. (1983).

Changes in cooking losses and sensory attributes of Angus and

Holstein beef with increasing carcass weight, marbling score or
longissimus ether extract. J. Fd. Sci., 48: 835-840.

Binder, T.D.; Schupp, A.R.; Mohamed, A.B.; Rumore, N.C.: Montogomery,
R.E.; Bagley, C.P. and McMiliin, K.W. (1986). Acceptability of beef
from Angus-Hereford or Angus-Hereford-Brahman steers finished on
all forage or high energy diet. J. Anim. Sci., 62: 381.

Block, R.J. and Mitchell, H.H. (1946). The correlation of amino acid
composition protein with their nutritive value. Nutrition abstracts and
Review, 16: 249.

Davedson, S.; Passmore, R.; Brock, F.J. and Truswell, S.A. (1975). Human
Nutrition and Dietetics. Churchill, Living-Store, New York, USA.

Dawood, A.A. (1995). Physical and sensory characteristics of Najdi. Camel
Meat. Meat Science, 39, 59-69.

Department of Health (1994). Nutritional Aspects of Cardiovascular Disease.
Report on Health and Social Subject, No. 46 London: Her Majesty's
Stationary Office.

Dremina, N.V.; Reznichenko, N.H.; Andreava and Evses, E.V. (1974).
Contents of mineral substances in food concentrates requiring no
cooking. Konservnayai Quosh Chesushil, Nayapromy Schiennost, No.
12, 24-26.

Duncan, D.B. (1955). Multiple range and multiple F-test.Ed. biometrics

El-Ashry, M.A. and El-Dashlouty, M.S. (1970). Studies on some post-mortem
changes of buffalo meat. The 16th European Meeting of Meat Res.
Workers, Proc., 11, p. 16. Bulgaria.

El-Gharbawi, M.. and Dugan, LR. (1965). Stability of nitrogenous
compounds and lipids during storage of freeze drying raw beef. J. Fd.
Sci., 30. 5. 817-822.

El-Sharkawy, A.M. (2006). Effect of some growth promoters on meat
production, quality and its cooking properties Ph.D. Thesis, Dep. Food
Techn., Fac. of Agric., Kafr El-Sheikh, Tanta Univ. Egypt.

Etman, K.I. (1985). The effect of limit of concentrate feeding and roughage
on meat production. Ph.D. Thesis, Fac. of Agric., Moshtohor, Zagazig
Univ.

FAO/MWHO (1973). FAO/WHO energy and protein requirements. Report of a
joint. FAO/WHO expert committee, FAO Nutrition Meeting Report
Series. No. 52, Rome, WHO, Technical Report Series No. 522,

- Geneva. e - m—— =

Folch, J.; Lees, M. and Stanley, G.H.S. (1957). A simple method for the
isolation and purification of total lipids from animal tissues. J. Biol.
chem., 226, 497-509.

Grau, R. and Hamm, F. (1957). Uber des Waasser binding Overmagen de
Muskels, Zeitsahrift fur bebananittal Untor. Untercucining Und
Fercining, 105, 6, 446-460.

7226



J. Agric. Sci. Mansoura Univ., 31 (11), November, 2006

Howes, D.; Tricarico, M.; Dawson, K. and Karnezo, K. (1998). Fibrozyme, the
first protected enzyme for ruminants: Improving fibre digestion in
animal performance. In biotechnology in the Feed Industry.
Proceedings of the 14" Annual Symposium. (T.P. Lyons and K.A.
Jacques, eds.). Nottingham University Press. UK.

Husaini, S.A.; Doartherage, F.B. and Kunkle, L.E. (1950). Studies on meat I
observations on relation of biochemical factors to change in
tenderness. Fd. Technology. 4 (9): 366-369.

Kogan, M.B. and Pojarskaya, L.C. (1971). Physico Chemistry and
Bacteriology Control in Meat Industry. 2nd ed. Publisher, Food Industry
Association. p. 197.

Krause, M.; Beauchemin, K.A.; Rode, |.M.; Farr, B.l. and Norgaard, P.
(1998). Fibrolytic enzyme treatment of barley grain and source of
forage in high-grain diets fed to growing cattle. J. Anim. Sci., 76: 2912.

Lawrie, R.A. (1979). Meat Science. 3rd Ed. Pergamon Press. Oxford.

McKean, J.D. (2001). The importance of traceability for public health and
consumer protection. Rev. Sci. Tech., Aug., 20(2): 363-371.

Moloney, A.P.; Mooney, M.T.; Kerry, J.P. and Troy, D.J. (2001). Producing
tender and flavour some beef with enhanced nutritional characteristics.
Proc. Nutr. Soc., 60 (2): 221-229.

Moore, S. and Stein, HW. (1958). Chromatography of amino acid on
sulfonated polystyrene resins. Anal. Chem. 30: 1185.

National Research Council (NRC) (1996). Diet and health: implication for
reducing chronic disease risk. Report of the committee on diet and
health. Food and Nutrition board. National Academy Press,
Washington DC.

Nicodemo, M.L.F. (2001). Feed additives for beef cattle. Documentos-
Embrapa-Gado-de-corte-2001, No. 106, 54 pp; (Portuguese).

Pellet, P.L. and Young, V.R. (1980). Nutritional evaluation of protein foods.
WHTR-3U NUP-129. The United Nations University.

Rao, M.V.; Gault, N.F.S. and Kennedy, S. (1989). Variation in water-holding
capacity due to changes in the fiber diameter, sacromere length and
connective tissue morphology of some beef muscles under acidic
conditions below the ultimate pH. Meat Science, 26: 19-37.

Rice, E.E. (1978). In The Science of Meat and Meat Products, ed. J. F. Price
& B.S. Schweigert. Food and Nutrition Press., Westport, CT, USA, pp.
287-327.

Sami, A.S.; Augustini, C. and Schwarz, F.J. (2004). Effect of feeding intensity
and time on feed on performance, carcass characteristics and meat
quality of simmental bulls. Meat Science, 67: 195-201.

Scollan, N.D.; Enser, M.; Gulati, S.K.; Richardson, |. And Wood, J.D. (2003).
Effects of includings a ruminaly protected lipid supplement in the diet
on the fatty acid composition of beef muscle. Br. J. Nutr., Sep., 90 (3):
709-716.

Shehata, A.Y.; de Man, J.M. and Alexander, J.C. (1970). A simple and rapid
method for the preparation of methyl esters of fats in milligram
amounts for gas chromatography. Canad. Institute Fd. Technology
J.,3(3):85-89.

7227




Salama, A.A. et al.

Shehata, M. (1974). Studies on some physical and chemical changes in
meat during storage. Ph.D. Thesis, Fac. Agric., Ain Shams Univ. -

Simon, O.; Jadamus, A. and Vahjen, W. (2001). Probiotic feed additives-
effectiveness and expected modes of action. New trends in animal
nutrition, 28-29 June, 2001. Jachranka, Poland J. Anim. And Feed
Sci., 10: Suppl. 1: 51-67.

Solomon, M.B.; Kemp, J.D.; Moody, W.G.; Ely, D.G. and Fox, J.D. (1980).
Effect of breed and slaughter weight on physical, chemical and
organoleptic properties of lamb carcasses. J. Anim. Sci, 51: 1102-
1107.

Soloviev, V.E. (1966). The meat aging. Fd. Industry Publ., Moscow.

Soroor, Eman, E.A. (1993). The effect of flavomycin supplement to Friesian
calves on physical and chemical characteristics of meat. M.Sc. Thesis,
Fac. of Agric., Cairo Univ.

SPSS for Windows (1997). Statistical package for the social sciences,
Release 6, SPSS Inc., Chicago, USA.

Tausky, H.H. and Shorr, E. (1953). A microcolorimetric method for the
determination of inorganic phosphorus. J. Biol. chem. 202: 675.
Treacher, R.; McAllister, T.A.: Popp, J.D.; Mir, Z.; Mir, P. and Cheng, K.J.
(1997). Effect of exogenous cellulases on steers. J Anim. Sci., 77:

541.

Udin, V.M. (1967). Histological studies on the longissimus dorsi and
semimembranosus muscles. Proc. of Raizonski Res. Vet. Inst., 17:
37-40, Moscow. [C.F. Agric. Res. Rev., Cairo, 56(7): 59-69, 1978].

United States Department of Agriculture (USDA) (1975): Standards for
grades of carcass beef. USDA Food Safety and Quality Service,
Washington DC.

Volovinskaia, V.R. and Merkolova, B.Y. (1958). Modification of the water
holding capacity method of meat. Fd. Indsutry. Vol. 11, 80 (Moscow).

Wood, J.0.; Richardson, R.l; Nute, G.R.: Fisher, AV.; Campo, M.M.;
Kasapidou, E.; Sheard, P.R. and Enser, M. (2003). Effects of fatty
acids on meat quality: a review. Meat Science, 66: 21-32.

Woodham, A.A. and Deans, P.S. (1977). J. Nutr., 37, 289. C.F. Wolzak, A. et
al. (1981). J. Agric. Food Chem. 1981, 29, 1063-1068.

Yamazaki, T. (1981). The effect of age and fatness on meat quality and
quality of beef cattle, IV. The changes of colour and tenderness of
meat with the advance of age. Bulletin of the National Grassland Res.
Institute. No. 20, 119-131. (c.f. FSTA, 14, 2352, 1982).

Zinn, R.A. and Salinas, J. (1999). Influence of fibrozyme on digestive function
‘and _growth performance of feedlot steers fed a 78% concentrate
growing diet. In Biotechnology in the Feed Industry. Proceedings of the
15th Annual Symposium (T.P. Lyons and K.A. Jacques, eds).
Nottingham Univ. Press, UK.

7228



J. Agric. Sci. Mansoura Univ., 31 (11), November, 2006
Gl el saga e oy dd dsae BBle | sl @ jhae ey diLiy) L2

; :pall
-MHW@NMMwM#ﬁJWMM-\
Cdl) adse e Coe sl plhas Atk adse bt
T daas aal % ol paallae pla

e = S s = 01130 T~ R0 chetiad g+

s = 33 = Dol G e ) UV dmy dpue o

224 =530 = 101,50 Gigad e = G S — B ) gad GUY1 Cigay s 00

(i «Conasy yga toaoond) sadll G jiaa | yany il Bt W BN LW 1 Cisg

Lol ol 33ga e oy VAL 3ad Ol dyse 30 ) agiie cliLals |F5 PG IPUREC A |

Lo ) Ciaa gl Sum pall S0l S gl Lyl .;.Li..nnl.i_,.aeu.‘:s_,c.,:x!i.\.,.z..__,._mig,m

ol

GA olly Raondh Dles Al pal ad 50 b el uad ) syl i iz s
.dJ_).':lSLi.‘._,li..l_..}Laﬁ}"ieLiSllQan;ﬁu;hS[yy,iang“.l_}_s‘,l_LSdSJMllﬂss

Al e 5 aily Gkl 30,10 Al dalue Jia pall Lyl Slhall 8 sl Siga @
palll 30 4k y oLy

T SIS Bym 5 ) 1 pal eSS i e Gy ol agd e
oAV, Y Jy Sl 5 i, %AE,) ¢ i gl Al 3 el Al o5,y 0

Al palipl Ge COLd) aiaa e (5 s Gsedl pealiadl sgay gl Cijekl e
I S S I el Ly ol Bially pypediadlly 0 ypudl€y oggeally ) i, il
oS 1l y Giaidly Gl 4y Labia ) ot e i

O Sy Tl il y Ll L) laa¥ e e S il e pen Sgal e
Rl g G lely i 8y 1058 Galall s Lol A valall i i
il glall mea CulS Logee 2uudy)

) ol Sy 08yl Ayl Ay 3y 50UIS B B PN yuil 5 Skl e
(T=lowes) Slsbldy (V-logasl) il sl Lo poas 2080 Tuta S0 Lna) kel
oy SN Ul gaay Dl g Alabed) Cllgaal) 8 daplal) Loadl Gubaaly) aliss)

o Sl Cya G gl adl gl S S P EEG R O Gyl Ll G, e
J%Jﬁtwjo'xaﬂwﬂpw‘crﬁ“ﬁ‘%F—“@M‘:M‘M‘oa-ﬂ
Jgaagl

7229






