Vet.Med.].,Giza. Vol.54, No.1. (2006):131-151.

EFFECT OF SOME NATURAL ADDITIVES ON THE CARCASS
CHARACTERISITICS OF THE EGYPTIAN BUFFALOE

AHMED, F. EL- KHOLY

Department of Animal Production, Faculty of Agriculture, Cairo University, Egypt.

Received: 17.15.2005.
Accepted: 25.11.2005.

SUMMARY

Twelve buffalo calves, 272 kg body weight, were
randomly allotted into three equal groups. Con-
trol group were fed on concentrate ration without
any additive (C group), NSO group fed on con-
centrate ration with NSO oil (2kg/ton). N group
fed on concentrate ration with Nutrisam (2kg/
ton). Daily gain, slaughter weight, starch equiva-
lent, digestible protein, empty body weight and
EBW/LBW % showed non-significant difference
among the experimental groups. Non- significant
difference was recorded among the three groups
for the hide, head, legs, total offals, total fat, re-
sidual weights, fore quarter, hind quarter and best
ribs. At the end of experiment the calves of all
three groups were slaughtered (most of them re-
corded 459.84 kg body weight) and scored almost
the same EBW (408, 404 and 406 kg for C, NSO
and N group, respectively). Total offals scored

higher percentage in NSO group followed by N
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group and control group. Control group scored
higher total fat percentage than the other two
groups. Control, NSO and N carcasses scored al-
most the same proportions of entire cuts except
those of brisket, fore ribs and sirloin, where con-
trol carcasses exceeded the other two groups for
brisket percentage but NSO group excelled C and
N for fore ribs and sirloin. The differences here
were not significant. Round had the highest per-
centage of cold carcass weight in all groups.
NSO carcass scored higher percent of high priced

cuts than control and N groups.

Control group had lower pH of fresh round , ribs
and eye muscle meats than the other two treated
calves groups. Cooking loss percentage scored
non-significant difference among the experimen-
tal groups. N group of calves improved the water
holding capacity of meat by decreasing the EF
percentage. Meat samples from N group had non-

significant lower mean of the meat tenderness
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than the other two groups. The same pattern ol
non- significant difference among the groups was

recorded with the chilling loss percentage.

Our results revealed that adding NSO and Nutri-
sam in the diet of buffalo calves affect ramen pH
and ammonia nitrogen. Although calves in (wo
treatments had lower values in ammonia nitrogen
than control ones and the difference was statisti-
cally non significan'l. Rations supplied by either
NSO or Nutrisam had significant effect on molar
proportions of propionic and butyric acids. Nutri-
sam fed calves exceeded propionic acid than C
and NSO groups. Also N group had higher value
in acetic / propionic ratio than the other two
groups. The above mentioned results agreed with
increased number of protozoa in Nutrisam group

than protozoal count of NSO group.

Data showed significant increase of gamma glob-
ulins in serum of NSO and N groups in compari-

son with the control group.

The afromentioned results indicated that addition
of either NSO or Nutrisam to the animal ration as
food additives improve the carcasses characteris-
tics and ensuring the beneficial and safe use of

such food additives in animal rations.

Key words: feed additives; Natural; Nigella sati-
va oil; Sea algae extracts; Nutrisam; Toxicily;
Meat production; Safety; Egyptian buffalos; car-

casses characteristics.
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1l TRODUCTION

One of the best ways (o increase the producti
performance of farm animals is to improve I
feed utilization and feed conversion. This im
provement could be achieved through the feeding
practices and the efficient use of feed additives
Additives are used to stimulate growth, improve
the efficiency of feed utilization or improve the
general health of the animal as reducing the inci-
dence of acidosis, coccidosis and grain bloat,
while others suppress estrus, reduce liver abscess-

es or control foot rot problems (Soroor, 2005).

Numerous studies have been done to evaluate the
addition of fats or whole oil seeds to animal ra-
tion. The whole oil seeds were used as a source of
energy (Palmquist and Jenkins, 1980), as well as a
source of protein. It contains high oil (40 - 60 %)

and high protein (about 20 %).

The seeds of Nigella sativa Linn. (Ranuncula-
ceae), commonly known as black seed or black
cumin, are used in folk (herbal) medicine all over
the world for the treatrnent and prevention of a
number of diseases «nc conditions that include
asthma, diarthea and - pidaemia. The seeds
contain both fixed and ~s:cntial oils, proteins, al-
kaloids and saponin. 1.0 | liarmacological actions
of the crude extracts of (he sceds (and some of its
active constituents, e.g. volatile oil and thymoqui-
none) that have been reported Lo promote protec-

tion against nephrotoxicity and hepatotoxicity
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induced by either discase or chemicals. The
seeds/oll have anti-inflammatory, analgesic, anti-
pyretic, anti-microbial and anti-neoplastic activi-
ty (Ali and Blunden (2003).

(1968) have shown that Nigella Sativa had a ga-

Agrawala et al

lactagogue action. The galactagogue principle in
Nigella Sativa is present in the lipid part and can
be ether extracted. Rchid et al., (2004) recorded
that Nigella sativa seed extracts enhance glucose-
induced insulin release from rat-isolated Lange-
rhans islets. Nigella sativa (black cumin) and Sy-
zygium aromaticum (clove) oil are used for the
treatment of inflammatory diseases and have anti-
oxidant properties, Abdel-Wahhab and Aly
(2005). Khan and Sultana (2005) suggest that Ni-
gella sativa is a potent chemopreventive agent
and suppresses ferric nitrilotriacetate (Fe-NTA)
induced oxidative stress, hyperproliferative re-

sponse and renal carcinogenesis in Wistar rats.

Nutrisame , the rich sea algae extract, is a natural
feed supplement for animals. It has the following
effects: strengthening the immune system, reduc-
tion of stress, lower susceptibility to diseases, ac-
tivation of the flora of the intestinal tract and im-
provement of the metabolism. i contains in
natural form the following: carbo’ ' rates, miner-
als, trace elements, vitamins @ mino acids

(Neomed Pharma GmbH, 1997).
Food additives can be regarded as the safest con-

stituents of animal daily food. The goal of the

present work was to study the effect of some

Vet.Med.J.,Giza.Vol.54,No.1(2006)

natural additives on the carcass characteristics in

Egyptian buffalo.

MATERIALS AND METHODS

The experiment was carried out in buffalo farm
belonging to the faculty of Agriculture, Cairo
University. Twelve buffalo calves were randomly
allotted to three equal groups. experimental start-
ing weight was approximately 272 kg ‘or the
three groups. Group of buffalo calves were fed
concentrate ration without any additive and
served as control group (C group). The 2nd group
of calves were fed on concentrate ration supple-
mented with Nigella Sativa Oil (2kg/ ton) as feed
additive (Nigella Sativa Oil was obtained from Al
Nouran company for natural foods, Heliopolis-
Cairo- Egypt) and named as NSO group. The last
group of buffalo calves were fed on concentrate
ration supplemented with Nutrisam (2kg / ton) as

feed additive and named as N group.

All animals were individually fed according to
their live body weight (1kg ration / 50 kg live
body weight) and were daily offered either ber-
seem hay or rice straw ad-lib. The experiment ex-
tended for about 220 days. The concentrate mix-
ture was composed of cotton seed cake (25%),
maize grain (35%), wheat bran (20%), rice germ
cake (15%), common salt (1.2%), limestone (3%)
and minerals (0.8%). Concentrate mixture and
water were offered twice daily. Body weight was

weekly recorded for estimation of daily body
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gain. All buffalo calves were vaccinated with fool
and mouth discase vaccine according to the vac-
cination program of Ministry of Agriculture. Ru-
men samples were taken at the morning before
feeding and drinking by using stomach tube with
a suction pump from all animals before slaughter
to determine pH by using Gallen- Kamp pH me-
ter, nitﬂur proportion of individual volatile fatty
acids (Erwine et al., 1961), protozoa count (Abo
El-Naga, 1967) and ammonia nitrogen (Conway,
1963). Blood samples were taken before slaugh-
tering of calves. These blood samples were used
for estimation of serum protein profile according
to Chin (1970) and for estimation of serum anti-
body titer against foot and mouth disease accord-
ing to Stavitsky (1954) and cited by Seinen et al
(1977), respectively. Slaughter weight (Live
Body Weight, LBW), Starch Equivalent (SE), Di-
gestible Protein (DP), Empty Body Weight
(EBW) and the EBW / LBW % were estimated.
SE and DP were estimated in ration according (o
Ghonium (1964). The hide, head, legs, total of-
fals, total fat and residual weights were estimated
as percentage of EBW. In addition, fore quarter
(FQ), hind quarter (HQ) and best ribs weights
were recorded as percentage of carcass after
slaughter. The left side of each carcass was
chilled for 24h at 5°C, then halved and quarter
between 8th and 9th ribs into fore quarter (FQ)
and hind quarter (HQ).The FQ was divided into:
neck, shoulder, brisket, flat ribs, fore ribs and
shin. The HQ was divided into: round, hind
;hgnk, sirloin, thick flank, thin flank and fillet.
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Each cul was estimated as pereentage of

Physical Parameter:

The pH value of fresh round meat, fresh 1
and eyc muscle was determined by using E
man pH 1 cter (Aitken et al., 1962) after 24h fr
slaughter Cooking loss was estimated by ¢
the meat samples into cube of about 100 gin
and were boiled in water for 45 minutes, then
in a heat tolerant plastic bag prior to boiling.
dried, left at room temperature and weigh
(Wy).

Cooking Loss = ====-=mnemman
Expressible fluid was determined according to E|
Kholy et al. (1997). Tenderness was determined
according to Khalil (2000) using Warner-Brazelr
machine (Warner-Brazler machine is a motorized
instrument with the force-measured in pounds
weight-required to shear through a cylindrical
meat sample with a stainless steel cutting blade of
special design, capacity 50 Ib/cm). Chilling loss
was determined by the difference between the hot

carcass weight and the cold carcass weight.

Statistical analysis:

Data were analyzed by least squares analysis of
variance using the general linear models proce-
dure of the statistical analysis (SAS, 1990). Also,
was performed by One -Way Analysis Of Vari-
ance (ANOVA) using Computer Micro Stat Pro-
gram, Copyright (C) 1978-85 by Ecosft, Inc.
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RESULTS AND DISCUSSION

Daily gain, slaughter weight, starch equivalent,
digestible protein, empty body weight and EBW/
LBW % were recorded in (Table, 1).The previous
mentioned parameters showed non-significant
difference among the experimental groups. The
hide, head, legs, total offals, total fat and residual
weights were recorded as percentage of the corre-
sponding EBW in (Table 2). In the same table,
[hL‘ fore quarter, hind quarter and best ribs were
tabulated as percentage of the corresponding car-
cass. Non- significantly difference was recorded

among the three groups for the previous

mentioned parameters in (Table, 2). The calves ol
all three groups were scored at EBW (408, 404
and 406 kg for C, NSO and N group, respective
ly). Feed conversion is considered as an impor-
tant economic parameters used to evaluate the
performance of producing beel. The live body
weight increased normally with development of
age. El-Kholy (1991) reported that the dressing
percentage is the ratio of carcass weight to live
body weight, expressed as a percentage basis. He
also recorded that, increase the accuracy of this
estimate empty body weight could be used in-
stcad of live body weight, and cold carcass

weight instead of hot carcass weight. Our results

Table (1): Daily body gain, LBW, SE, DP, EBW and EBW/LBW % of control, NSO and N

treated gorups.

Groups Overall mean Control Nigella Sativa Oil [ Nutrisam P<F
Parameters (12 calves) (4 calves) (4 calves) (4 calves)
Dairly body gain 0.86 + 1.47 0.88 +0.02 0.84 +0.02 0.85 + 0.0002 NS
(kg)
Slaughter weight | 459.84 +1.47 | 465.52+ 527 | 455.64+52 | 458.35+5.35 NS
(LBE)-(Kg)
| Starch equivalent | 892.54 +0.04 | 892.36£0.1 1 | 892.36+0.11 | 892.59+0.12 | NS
(SP/kg ration)
Digestigle protein | 148.67+0.02 | 148.67+0.15 | 148.73£0.15 | 148.6+£0.16 | NS
(DP/kg ration)
SE/kg Gain 4.78 + 0.02 474 +0.13 4.84 +0.13 4.67+0.13 NS
DP/kg Gain 0.80+0.0 0.79 +0.02 0.81 +0.02 0.79 + 0.02 NS
Empty body weight | 406.45 +00.65 | 408.57 +6.02 404.76 +5.93 | 406.03 +6.1 NS
(EBW)-(Kg)
EBW/LBW % 88.39 87.74 88.83 88.6 NS

N= No. of animals/group = 4

Vet.Med.dJ.,Giza.Vol.54,No. 1(2006)

Values indicate means + SE.
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Table (2): Hide, head, legs, total offals, total fat and residual weights as pereentage of cogy,
sponding EBW as well as 1'Q; 11Q and best ribs as percentage of corresponding <.,

casses of control and treated gorups.

—_ —

Groups [Overall mean Control  |Nigella Sativa Ol | Nutrisam | Pre;
Parameters (12 calves) (4 calves) (4 calves) (4 calves)
Empty body weight | 406.45 + 0.65 | 408.57 £ 6.02 | 404.76 £ 5.93 | 406.03 £6.1 | -
(EBW)-(kg)
Hide weight (kg) 4742+ 1.02 | 47.07+£4.09 | 44.07+4.04 [ S51.11£4.15 i3 \
Hide weight/ EBW % 11.67 11.52 10.89 12.59 NS
Head weight (kg) 2554015 | 27994131 | 24534129 |2398+132 | NS
Hide weigh EBW % 6.27 6.85 6.06 5.9 Nsﬂ
Legs weight (kg) 11.46£00.19 | 11424079 | 10.83+0.79 | 12.13£0381 NS |
Legs weight/ EBW % 2.82 2.8 2.68 298 NSﬁ
Total offals (kg) 1544£0.04 | 1488+0.13 | 156+0.13 |[1584+0.13 [ NS
Total offals/ EBW % 3.79 3.64 3.85 3.90 NS
Total fat weight (kg) [ 9.12+0.30 [ 937+146 | 1001+144 [ 997+148 | NS
Total fat weighY/EBW % 2.24 2.29 247 2.46 NS
Residual weight (kg) | 3.88+0.1 4.11+046 | 4.06+0045 | 3.47+047 NS
Residual weigh/EBW % 0.96 1.01 1.000 0.85 NS
Carcass (FQ + HQ) (kg) | 118.72+0.91 | 12069+ 1.7 | 12039+1.6 |115.07+1.69| NS
Fore quarler (FQ)) (kg) | 53.84+0.19 | 5461 +122| 5348+12 |5344+1/33| NS
Hind quarter (HQ) (kg) | 64.88 +0.82 | 66.08 +1.95 | 66.92+1.92 | 61.63+1.97 NS
(FQ/ Carcass % 45.35 45.25 444 454 NS
HQ/ Carcass % 54.65 54.75 55.6 535 NS
Best ribs (kg) 4023+ 1.16 | 4508+0.24 | 3093+024 | 3.63+0.25 NS
Best ribs/ Carcass % 3.389 3.7135 3.264 3.155 NS

N= No. of animals/group = 4
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excelled than obtained by El-Kholy et al (1997),
they reported that EBW was 379.25 kg when
slaughter at 420 kg live weight. Also, EBW was
361.6 and 386.1 kg for calves implanted with
Ralgro and Synovex- s. In our study NSO group
had higher dressing percentage may be due to
calves in this group had lower percentage of hide
and legs (13.54 %) than C and N group (14.31
and 15.53 %, respectively). Dressing percentage
is affected by genetic and environmental factors
EI;Kholy (1991). Zinn (1992) reported that sup-
plementation of growing- finishing diets with up
to 6% (0.45 kg / day) of fat did not directly influ-

enced body composition of steers.

El-Kholy et al (2003) found that addition of 5%
calcium salts of fatty acids to fattening calves
diets improved both hot carcass weight and dress-
ing percentage by about 26.2% and 9.5%, respec-
tively. Sutter et al (2000) conducted an experi-
ment in which fattening Brown Swiss bulls were
fed diets containing 3% rumen protected crystal-
line fat, coconut oil, whole crushed rapeseed,
sunflower seed or linseed. They reported that,
carcass tend to be leaner with fat supplements.
Also there were no significant effect on dressing
percentage, conformation score, final PH, cook-
ing loss, shear forces, dry matter and fat collagen

percentages due to fat supplement.
Total offals scored higher percentage in NSO
group (3.84) followed by N group (3.71) and con-

trol group (3.63). Control group scored higher to-

Vet.Med.J.,Giza.Vol.54,No.1(2006)

tal fat percentage (2.27) than the other 2 group
(2.08 for NSO and 1.96 for N group). Soliman
(1987) indicated that the percentage values of the
carcass organs related to fasting live body weight
were 9.95- 10.96% for hide, 5.56- 6.19% for head
and 2.56-2.73% for legs in buffalo calves fed on
different types of forage. Iberra (1988) showed
that the offals of carcass in Philippine buffalo
were 2.0% for liver, 0.6% for heart, 0.9% for
lungs, 0.2% for kidneys and 0.2% for spleen rela-
tive to slaughter weight. Nada (2003) reported
that the percentage of liver, heart, lungs, kidney,

spleen and testis to empty body weight were 1.3,

0.3,1.3,0.3,0.2 and 0.1, respectively.

Table (3) showed weights of entire cuts as per-
centages of the corresponding hole carcass. Con-
trol, NSO and N carcasses scored almost the same
proportions of entire cuts except those of brisket,
fore ribs and sirloin, where control carcasses ex-
ceeded other two groups (NSO and N groups) by
1.12 and 0.36 % for brisket percentage but NSO
group excelled C and N for fore ribs and sirloin
(high price cuts) by 1.11 and 0.91 %) and (0.97
and 1.35%). The differences here were not signif-
icant. Round had the highest percentage of cold
carcass weight (CCW) in all groups (30.51, 30.46
and 31.64 % for C, NSO and N groups, respec-
tively). NSO carcass scored higher percent of
high priced cuts (fore ribs, 9.42 and sirloin, 9.96)
than control and N groups. Other studies (Sadek
et al., 1995 and El-Kholy et al., 1997) showed

lower values than recorded here. Moreover, Ra-
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Table (3): Weights of the entire culs as percentage of the corresponding hole carcasses of
control, NSO and N treated calves groups.

Groups | Overallmean| Control  |NigellaSativa Ol | Nutrisam | Prej
Parameters (12 calves) (4 calves) (4 calves) (4 calves)
Carcass weight (kg) | 118.72+0.00) | 120.69+ 1.7 | 12039416 | | 1507+ 1.69 ?
Neck weight 10.21 +00.001 | 10.734£0.01 | 967400009 | 1023 ¢ 0.029 ?g‘
Neck/Carcass % 8.6 8.89 8.03 8.89 NS |
Shoulder weight | 17.78 £0.002 | 17.81£0.013 [ 17.18£0.012 | 1830£0.13 | N§™
Shoulder % 14.98 14.76 14.27 15.9 NS
Brisket weight 7.81£0002 | 8.5340.008 | 7.1640007 | 77240008 [ Ns |
Brisket/Carcass % 6.58 7.007 5.95 6.71 NS |
Flat ribs weight 2.99+0.001 | 246+0.006 | 3.16£0.005 | 289+ 0.006 | Ns
Flat ribs/Carcass % 2.52 2.04 3.0 251 NS |
Fore ribs weight [ 10.39 +0.002 |10.03 +0.0009 | 11.34.+0.008 9.80 +00.009 | NS
Fore ribs/Carcass% 8.75 8.31 9.42 831 NS
Shin weight 4.55+0.0003 | 4540002 | 4.500+0.002 | 4.58% 0.002 | NS
Shin/Carcass % 3.83 3.76 3.74 3.98 NS
Round weight | 36.65 £ 0.002 | 36.82£0.006 | 36.67+0.005 [ 36.41+.006 | NS
Round/Carcass % 30.87 30.51 30.46 31.64 NS
Hind skank weight | 4.96 +0.0002 | 4.95 +0.001 4,98 +0.001 4.94 +0.001 NS
Hind shank/Carcass %| 4.1 4.1 4.14 9.22 NS
Sirloin weight 10.91 +0.003 | 10.85+0.009 11.99 +0.008 | 9.91 £00.0009 [ NS
Sirlom Carcass % 9.19 8.99 9.96 8.61 NS
Thick flank weight | 4.25 + 0.0001 422 +0.004 | 4.39+0.002 4.13+£00.0002 | NS
Thick flank/Carcass %|  3.58 35 3.65 3.59 NS
Thin flank weight |5.400 + 0.0003 5.48 +0.005 | 5.66 +0.005 5.006 +0.0005 | NS
Thick flank/Carcass % 4.55 4.54 4.7 4.4 NS
Fillete weight 348 +0.001 | 3.32+0.005 3.41 +0.004 | 3.69 +0.005 NS
Fillete/Carcass % 2,93 2.75 2.83 3.21 NS

N= No. of animals/group = 4
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ghep et al. (1989) noticed that weight of boneless
meat was 193 kg and 164 kg, respectively for
grdups of buffalo male calves on low and high
level of energy. The difference between groups
El-Kholy (1991)

slaughtered 16 males Friesian and buffalo calves

was significant  (p<0.01).
at 450 kg slaughter weight. The author found that
the percentage of boneless meat relative to empty
body-weight-was greater in Friesian calves than
buffalo calves. The difference between the two
genotype was highly significant (52.5 and 46.3%,
respectively).In contrary, the results obtained by
El-Feel et al (1993). They found that feeding buf-
falo 100 and 120% of requirement did not affect
boneless meat percentage (80.9 and 80.6%, re-
spectively) and hind quarter percentage (47.4 and
46.1%, respectively) relative to hot carcass
weight. Gigli et al (1993) indicated that age and
ration affected the carcass component of Italian
buffalo. Mandell et al (1995) studied the effects
of diets on growth performance and carcass com-
position. Thﬂey reported that feeding strategy did
not affect rib eye area, marbling score or the con-
centration of intra-muscular (marbling) fat. Nada
(2003) reported that fore quarter, hind quarter
cuts or it is percentage of cold carcass weight,
boneless meat and bone percentage did not signif-
icantly affected by different diets. The overall
mean weights were 10.92, 16.34, 7.36, 4.62,
10.40, 4.45, 35.58, 3.14, 11.95, 4.80, 3.58 kg for
neck,-shoulder, brisket, flat ribs, fore ribs, shin,
round, fillet, sirloin, hind shank, thick flank and

thin flank cutis, respectively. Fore quarter and

Vet.Med.J.,Giza.Vol.54,No.1(2006)

hind quarter were discussed by several investiga
tors (El-Ashry et al., 1988 ; Iberra, 1988 ; El-Feel
et al., 1993 and El-Kholy, et al., 1997). El-
Asheeri (1992) indicated that the percentage of
lean, fat and bone in buffaloes calves were 63.0,
11.31 and 25.69% for the 9th rib, 63.94, 11.45
and 24.60 % for the 10th rib and 60.98, 12.36
and 26.66% for 11th rib in buffalo calves slaugh-
tered at 24 months of age. Sami (1996) pointed
out that the percentages of lean, fat and bone in
buffaloes calves for the three best rib cuts 9th,
10th and I1th were 61.88, 17.48 and 20.64 % ,
respectively in buffalo calves. Nada (2003) found
that the percentage of best ribs weight from
CCW were 3.5%. Also the author reported that
the boneless meat and boneless meat percentage
were (2.76 kg and 67.87 %). Also the author de-
cided that the bone weight and bone percentage
were (0.76 kg and 18.6%) for buffalo calves.

Physical characteristics of carcasses (pH, cook-
ing loss %, expressible fluid %, meat tenderness
and chilling loss %) of control and treated calves
were presented in (Table 4). Control group had
lower pH of fresh round meat and fresh ribs meat
(5.13 and 5.16), while these values were (5.53
and 5.76 for NSO group) and (5.98 and 5.5 for N
group). Moreover, control group had lower fresh
eye muscle pH (4.97) than the other two treated
calves groups (5.06 and 5.38 for NSO and N, re-
spectively). This is mean that using Nigella Sati-
va Oil and Nutrisam as feed additives improved

physical properties in buffaloes meat.
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Table (4): Physical characteristics ( PH, cooking loss %, expressible fluid %, meat tempdery, ‘

and chilling loss % of control, NSO and N treated calves groups.

Groups | Overall mean Control Nigella Sativa Oil Nutrisam Ty

Parameters (12 calves) (4 calves) (4 calves) (4 calves)
pH of fresh round meat | 5.55+0.12 5.13+0.27 5.53 +00.26 598 +£0.28 I
pH of fresh ribs meat | 5.47£0.09 5.164£0.28 5.76 £ 0.27 554028 ’
pH of fresh eye muscle | 5.140+0.006 | 4.97+032 | 5064023 | 5-38+0033 A
Cooking loss % 53.14 53.0 53.1 53.33 Ny
Expressible fluid % 69.5 71.62 71.55 65.31 NS
Tenderness (kg/cm2) | 2.610 +0.02 2.65 +0.05 2.64 +0.06 2534006 | N=
Chilling loss % 2.84 3.04 271 2.77 NS j

N= No. of animals/group = 4

Table (5): Rumen parameters (PI, molar proportion of individual volatile fatty acids, protozoa

Values indicate means + SE.

count and ammonia nitrogen) of control, NSO and N treated

Groups | Overallmean| Control |Nigella Sativa Oil Nutrisam | Pr<F
Parameters (12 calves) (4 calves) (4 calves) (4 calves)
pH of rumen fluid 6.1 £ 0.05 6.06 +0.25 6.29 +0.24 596+0.25 | NS
Acetic acid 45.59 + 13.161| 45.82 +0.62 | 45.04 + 0.614 |45.907 £0.632| NS
Propionic acid 2594 +7.48 | 25.6+0.64 2498 +0.63 |27.24 £0.651 | NS
Buteric acid 18.079 £5.219| 18.70+0.21 | 18.24+00.2 |[17.298 +0.208| NS
Propionic acid/ 56.90 55.88 55.46 59.37 NS
buteric acid %
Protozoa count/mm?3 8.853+2.555 | 10.13+£1.00 | 7.13+0.987 |9-300£1.0I5| NS
Ammonia 3.00+0.02 |4.200+00.02| 2.4+0.02 2.37 +£0.0002 | NS
(mg/100 mm rumen fluid)

N= No. of animals/group = 4
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I's well known that consumer satisfaction de-
pends on the physical characteristic of meat. In
Egypt more attention is paid to the quantity more
quality. Preston and Willis (1975) reported that
the two important characteristics of meat for con-
sumer are the colors and flavors when buying and
cating the meat. Most of the physical properties
of meat are directly or indirectly related to pH

value Hall &t al (1944). They showed that lean

tissues were bright at pH 5.6 and dull, shady or

dark at lower or lighter pH values. The lightness
or darkness of meat is known to be relating to its
pH. Sami (1996) reported that the most of the
physical properties of meat are related with pH-
value directly or indirectly. Oreskovich et al
(1992) reported that ultimate pH-value of bovine
muscle was 5.54. Jones and Tatum (1994) stated
that the mean pH-value at 3 hours and 24 hours
post-mortem of bovine Longissimus dorsi muscle
was 6.27 and 5.72, respectively. El-Kholy et al
(2000) observed that pH-value 5.63 in fresh meat
of buffalo. Lawrie (1991) stated that both rate
and extent of post-mortem fall of pH are influ-
enced by intrinsic factors such as species, type of
muscle. variability between animals as well as
extrinsic factors as environmental temperature
and cooling rates. These results were within the
values obtained by El-Bedawy et al (1996a) who
found that the pH of eye muscle was increased
for the fat supplemented group (6.00) compared
with “the control one (5.78). However, Sami
(2001) suggested that there were no significant

differences in meat pH of bulls fed protected fat.
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Cooking loss percentage in control and (reated
groups was illustrated in (Table 4). Cooking loss
percentage s cored non-significant  difference
between the control and treated groups. The same
pattern was observed at the comparison between
the NSO and N treated groups. The cooking loss
% in control, NSO and N calves groups scored
53.0, 53.1 and 53.33, respectively. The loss in
meat weight due to cooking by any methods de-
pends on the content of moisture and fat in meat.
Cooking loss was found to increase as the mois-
ture percentage increased in the muscle (El -
Asheeri, 1992). Our result was similar to ob-
tained by El-Kholy et al (2000) and Salem et al
(1982). Hawrysh et al (1985) stated that cooking
loss of bovine Longissimus dorsi muscles with
high pH was lower than that of low pH muscles.
Dikeman et al (1986) recorded that age and level
of dietary energy did not significantly affect
cooking loss. Cooking loss percentage was re-
corded by several authors to be 25.82% (Meade
et al.. 1992) ; 23.64% (Oreskovich et al., 1992) :
24.13% for the high energy ration and 31.17 for
the low energy ration (Gigh ¢t al. 19935)

48.40% (EI-Kholy ct al.. 2000) and 47 1« «Nada.
2003).

The results in (Table 4) showed that the C and
NSO group of calves exceeded N group bulls in
expressible fluid % (EF): percentage (71.62,
71.55 and 65.31 %, respectively), but the differ-

ence was not significant. From these results it

seems that N bulls group improved the water
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Mecat tenderness (kg/cmyp) and chilling loss pe,.

centages of the different groups were recorded i,

holding capacity of meat by decreased the EF

percentage although this decreasing non signifi-

cant. The exudation of fluid or water from meat  (Table 4). Our results revealed that meat sample,

under the influence of external forces such as  from N group had non significant lower mean of

pressure or heat is known as expressible fluid.  the meat tenderness (2.53 kg/cm,) than the othe;

The amount and percentage of the fluid may be  two groups NSO and control groups (2.64 anq

fluenced by the protein percentage, water/  2.65 kg/cmy, respectively). The above mentioneq

protein ratio and the mode of cutting (El- Ashee-
r1.1992). Our results were higher than reported by
Sami (1996), 40.45 and 39.87 % for Friesian and
buffalo calves slaughtered at 420 kg live weight.
Salem et al (1982) obtained that there is a posi-
tive relationship between protein and expressible
fluid percentage. El-Asheeri (1992) reported that
protein percentage, water / protein ratio and the
mode of cutting might influence the amount and
percentage of the fluid. In addition, Feeding ra-
tions containing protected fat had no significant
effect on water holding capacity. El-Bedawy et al
(1996a) and Sami (2001) reported that expressi-
ble fluid percentage of longissimus dorsi muscle
decreased by feeding fat supplemented ration.
El-Kholy, et al (2000) reported that the percent-
age of high priced cuts and boneless meat per-
centage relative to cold carcass weight in buffa-
and 41.43%. Nada (2003)

reported that the high priced cuts are the most ex-

loes was 50.81

pressive commercial joints in carcass. Butcher al-
ways selects carcass had the highest proportion of
expensive joints. The high priced cuts weight and
their percentage to cold carcass weight were
(59.28 kg and 52.3%) for buffaloes calves.
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results cleared that calves fed Nutrisam improveq
meat tenderness than other two groups (NSO ang
C) although this improvement non significant.
The same pattern of non- significant difference
among the groups was recorded with the chilling
loss percentage. These results were excelled than

reported by EI- Kholy et al (2000) (3.67 and 4.80
kg / cm;, ) for FR and buffalo calves and calves

implanted with Rolgro and Synovex-s (4.31 and

4.10 kg/cm; )and control ones 4.30 kg/cm,.

Offer and Trinick (1983) reported that fresh meat
at slaughter contains about 75% water which sub-
jects to variations due to gains occur during pro-
cessing or losses through drip, evaporation or
cooking. Such gains or losses are important for
the consumer satisfaction because juiciness and
tenderness of meat depend to a great extent on its
water content; moreover, excess drip produces an
unattractive appearance. Lawrie (1991) stated
that species, age and muscular function affect
(WHC) of meat. The onset of rigor mortis is ac-
companied by lowering of WHC which is due to
drop of pH, denaturation of sarcoplasmic pro-
teins, disappearance of ATP and the consequent

formation of actomyosin. Zeidan (1998) reported
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that the water holding capacity was 6.29 cm2 for
buffaloes calves weights 436 kg. Udin (1967) re-
ported that the highest tenderness value of meat
may be uurib[ued to the high content of fat. Feed-
ing protected fat in rations increased tenderness
of the muscle of lambs fed 8% of diet. El-
Bedawy et al (1996b) and Sami (2001) found that
the tenderness values were almost similar be-
tween bull fed the control and fat supplemented

diets being 9.93 and 9.60, respectively.

Rumen parameters (pH, molar proportion of indi-
vidual volatile fatty acids, protozoa count and
ammonia nitrogen) were recorded in (Table 5).
Our results revealed that adding NSO and Nutri-
sam in the diet of buffalo calves affect rumen pH
and ammonia nitrogen. Ammonia nitrogen values
showed non-significant decrease in two treat-
ments (NSO and N groups) at the comparison
with control one. . Above mentioned result had
lower values in PH and ammonia nitrogen than
reported by El-Kholy and Salama (1995) and
Sami (1996). El-Dakhakhny et al (2000a) found
i «that the administration of NSO in rats produced a
significant increase in mucin content and glutath-
ione level and a significant decrease in mucosal
histamine content. So, it can be concluded that
NSO showed a protective action against chemical

(e.g., ethanol) induced ulcer in rats.
i. Molar proportion of volatile fatty acids were pre-
-~ sented in (Table 5). Ration supplied by either

NSO or Nutrisam had significant effect on molar

Vet.Med.J.,(siza.Vol.54,No. 1(2006)
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proportions of propionic and butyric scid N
sam fed calves exceeded (27.24 %) propiom
acid than C and NSO groups (25.6 and 24 9%
respectively). Also N group had higher value in
propionic/acetic ratio (59.37) than other two
groups (55.88 and 55.46 for control and NSO
groups, respectively.) The above mentioned re-
sults agreed with increased number of protozoa
in Nutrisam group (9.300/mm;) than protozoa

count of NSO group (7.13/mm;).

The effect on serum protein profile of control and
treated buffalos is presented in (Table 6) and
(Fig. 1). Data showed significant increase of
gamma globulins in Nigella Sativa Oil and Nutri-
sam treated animals in comparison with control
group but non-significant increase at the compar-
ison between Nigella Sativa Oil and Nutrisam
treated buffalos. The same pattern was observed
with beta globulins but with significant increase-
ment in this level at the comparison between
Nigella Sativa Oil and Nutrisam treated animals.
Concerning the alfa-globulins the results showed
significant increase in this protein at the compari-
son between the control and Nutrisam treated an-
imals and between Nigella Sativa Oil and Nutri-
sam treated group. On the ‘other hand, non-
significant increase in this protein was observed
at the comparison between the control and Nigell
Sativa Oil treated groups. In addition significant
reduction in albumin was observed among the
groups especially at the comparison between con=

trol and Nutrisam treated buffalos. Skrivanova
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Table (6): Serum protein profile of control, NSO and N treated calves groups.

|

Parameters 0| Alfa % Beta % | Gamma % | Albumen %
“Control 10.833 + 10.063 + 10.873 + 68.234 +
© 0.664 0918 0.814 1.386
Nigell sativo oil 11.868 + 12.35 + 15.663 + 60.87 +
(NSO) 0.641 0.444 0.470 0.896
Nutrisam 13.143 + 15.463 + 17.595 + 53.8001 +
(N) 0.610 0.374 0.9300 1.518
LSD for group 2.04 2.10 2.44] 4.14

N= No. of animals/group =4
Vallues indicate means + SE.

and Marounek (1993) studied the effect of sup-
plying a peptolide antibiotic virginiamycine as
food additive) to milk feed-calves. They recorded
significant increase in growth (body gain), molar
percentage of propionate and decreased molar ac-
etate: propionate ratio in rumen fluid but cause
lowered serum protein and urea as well as tend to
decrease the activity of aminotransferases. El-
Dakhakhny et al. (2000b) reported that Nigella
Sativa Oil showed a favorable effect on the serum
lipid pattern where the administration of the Ni-
gella Sativa Oil (800 mg/kg orally for 4 weeks)
caused a significant decrease in serum total cho-
lesterol, low density lipoprotein, triglycerides and
a significant elevation of serum high density lipo-

protein level.

The antibody titer against foot and mouth disease
in control , Nigella Sativa Oil and Nutrisam
treated buffalos were recorded in (Table 7) and

(Fig. 2). Data showed significant increase in
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LSD= Least Significant Difference

antibodies titers of Nutrisam treated group in
comparison with the other groups and non-
significant increase in the titer at the comparison
between control and Nigella Sativa Oil treated
buffalos. The immune system is primarily re-
sponsible for defense against invading organ-
isms, Sharma (1993). Ali and Blunden (2003) re-
ported that, the administration of either Nigella
sativa seed extract or its oil has been shown not
to induce significant adverse effects on liver or
kidney functions. It would appear that the benefi-
cial effects of the use of the seeds and thymoqui-
none might be related to their cytoprotective and
antioxidant actions, and to their effect on some
mediators of inflammation. Zaoui et al (2002)
suggests a wide margin of safety for therapeutic
doses of Nigella sativa fixed oil, but the changes
in hemoglobin metabolism and the fall in leuko-
cyte and platelet count must be taken into consid-
eration. Salem (2005) reported that, the oil and

certain active ingredients of N. sativa seeds

Vet.Med.J.,Giza.Vol.54,No.1(2006)
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Table (7): Serum antibody titers of against foot and mouth disease by haemagglutination

test (HA) ’n'conlrol, NSO and N treated calves groups.

Haemagglutination Titer
Cases (oS Control Nigella Sativa Oil Nutrisam
1 : 4 4 8
g' " g g 8
3 r T2 2 16
4 2 4 16
Mean + SE 3+0.6 45+13 12 £2.31
LSD for group 497

N = No. of animals / group = 4

LSD = Least Significant Difference

I

17.6

Gamma  Albumin

. Gammaglobulin fractions

Fig. (1): Serum gammaglobulin fractions and albumin (mg %) of control,

Nigella sativa Oil and Nutrisan treated calves groups

Vet.Med.J.,Giza.Vol.54,No.1(2006)
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Groups

Fig. (2): Titer of antibody (HA unite) against foot and mouth disease of
vaccianted control, Nigella sativa oil and nutrisam treated buffalos.

showed beneficial immuno- modulatory proper-
ties, augmenting the T cell- and natural killer

cell-mediated immune responses.

CONCLUSION

The fore-mention results indicated that the addi-
“tion of either NSO or Nutrisam to the animal ra-
tion as food additive improve the carcasses char-
acteristics and ensuring the save use and benefit

of such food additives in animal rations.
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