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\‘b% €ef and buffalo longissmus dorsi muscles (sirloin), Psoas major & Psoas minor muscles (Fillet)
| Nsg

P
& Flexor muscles (leg) of a marketable age (1-5 years) were used to asses the nutritive meat quality.

Chemy .

%Hﬁ 1cal Composition of such muscle was assessed using the official method of analysis. The amino acid
On

| fat+ 3 e » e . 5 § :

My ' fatty acid composition, mineral composition were determined applying Amino acid analyzer, GLC and

|
gl J \ bsorptmn

1 » respectively. The electrophoretic pattern of beef and buffalo muscle extracts were performed
e]e

%y Ctrophoresis, The data revealed that 17 amino acids were detected in all studied beef and buffalo

b D ra

" 4he. 'y her Variable levels. Meanwhile, 9 fatty acids were present in all studied muscles. The most pre-

Satyp,
w) g em Ated fatty acids were palmitic and stearic, while oleic acid was the major unsaturated acid.
| Ne
0L o, a] ; ;
wr’ " e]‘ET“Ents were evaluated among which sodium and phosphorus were the major element, while cupper and

e
"8 sast element in all studied muscles.
7

" K
i "‘*ﬁ‘t the PAGE electrophoretic pattern of the above-mentioned studied muscles revealed rather variable

act; :
®Mation for both beef and buffalo muscles.

5 S
| e o Ource of red meat in Egypt is mainly beef and buffalo meat followed by mutton and goat meat.
Ctop
‘4%4 S affeCting the chemical composition of meat were investigated by many authors i.e., Ramsbottom

”;L}I;ex :::dn ck_(1968) and El-lragi (1970) who reported that the variation in the chemical composition of meats was due to type of
ﬂi“elm)’ ke?]:ahty of the cut, age of animal and degree of fatness.

';% yhigh rcy €tal. (1978), Elgasim and Kennick (1980), Kenawy (1984) and Moharram et al. (1987) stating that meat contained
Z:Jung'ax Qi Ce"tage of essential amino acids found that the essential amino acids and non essential amino acids composition of meat
i, e Ohstant, regardless of the species or the cut or organ of the meat. A notable exception was that of meat containing large

My OlNeogs
‘;J‘saf&lne‘ CCtive tissue and relatively large amounts of proline, hydroxyproline and glycine, along with low levels of tryptophane
) QIl(] p
Ly, Tock;
p"’p X d“y) RN khngton (1968) showed that major differences in composition was detected fats from various locations on the carcass.
q] v . .
%, b“ffalg Y fats Wwere considerably more unsaturated than internal fats. According to Sinclair et al. (1982) meat from cattle, sheep,
ﬂ‘eé "\iag:damollm 3 rich in saturated fatty acids and low in p<Jlyunsaturated such as linoleic acid. Marmer et al. (1985) indicated that
. y Qtefl‘a Pr *f tota) unsaturated fatty acids was demonstrated in rumen animals. This was attributed to the biohydrogenatiOn which
10096 “*‘:%D(hlg&() stu(;ce.ss Occurring in the rumen.
‘H‘”b%g : Ying the meat proteins of various animals (beef, pork, chicken, horse) using SDS-PAG6E, found that the
g Of the extracts from the variOus species were similar. Hofmann (1986) reported that SDS-PAGE gave characteristic

N, s
I . 1 o : : L
) D%lex‘ fferent meat species, however, bands appeared in the same position and were therefore of little help in determining

&,

Y
Ut}
"Vesﬁgaﬁo X . ; o .
N 'was carried out in at attempt to assess Egyptian beef and buffalo nutritive meat quality.

s AN
4, % T METHODS:
4 ! 30f beef an
4 '*lg: m‘irke i buffalo longissmus dorsi muscles (LD), Psoas major & Psoas minor (PM & PMI) and Extensor ~ Flexor muscles (E
:‘hedmm tacy, e_ age (1.5 years) were removed 24 h post-mortem from each carcass and trimmed of outside fat and epimysium. Each
% 'Mal slaughtered at Assiut Governorate slaughterhouse was divided into 150-200 9 portions and stored at -20°C until
PN
J 5 :hum:nl()tal Proge
I‘“’er& dp(’%gi "1, crude ether extract and total ash were determined according to A.O.A.C. (1980).
! ijet%ﬁnel;m “fcre determined by Flame-photometer (Corning 400). Meanwhile, phosphorus, calcium, magnesium, cupper and
5 < The o Using atomic absorption apparatus (PERKIN-ELMER) as described in A.O.A.C. (1980).

@ aming acids in samples were determined according to Mbore et al. (1958) using Beckman Amino Acid Analyzer
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Lipid extraction: The cold extraction method of Floch et al. (1957) was used to extract the total lipids from ground meat wit Y

cold chloroform and methanol (2:1 V/V). 5 g
Esterification of the fatty acids: The procedure of Tahoun and Ali (1981) was followed to prepare the methyl esters of meat .hpa g |
Fatty acids determination: The esterified fatty acids mixture was injected directly in the GLC apparatus, Pye Unicom-104 i )

ionization detector and a dual glass column (8 feet x 1/8 inch). h"ﬁu‘ S\

o
Drip separation (Sarcoplasmic proteins): The drip resulted from thawing of frozen ground meat tissue was directly used for elic; W ‘
(using as electrophoretic apparatus "100 v and 45 mA" PANTA-PHOR or MONO-PHOR (Labor-Muller, D-3540 Hann- e i
Germany) analysis by standard PAGE or loaded first with SDS/ME before applying in SDS-PAGE. : hate (SDS"A\E \
Sample preparation for SDS-PAGE: Samples for polyacrylamide gel electrophoresis in the presence of sodium dodecy! sulp™® o 1%
PAGE) were prepared by mixing 1 ml of the sample extract of meat and 1 ml of a solution mixture consisting of 4 percem S.O
sulphate (SDS) and 2 percent mercaptoethanol (ME) in a test tube and the mixture was heated in boiling water bath for 3 105
SDS-PAGE was prepared according to Stegmann et al. (1980). , e P
Preparation of the discontinuous gel for Disc-PAGE: Disc gels of 3 mm thick were poured between two glass plates using ] was poﬂ ,
technique", by using monomer solution in the required volumes. After polymerization of the "separation gel” the stackin® e
and the comb inserted, as described in the laboratory manual of Stegmann et al. (1987).

o
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RESULTS AND DISCUSSION:

A- Chemical composition of beef and buffalo muscles: ] nwnto
The data on gross chemical composition of the three studied beef and buffalo muscles are presented in table 1. The Protel.n buffalo
F was higher than that of PM & PMI in both beef and buffalo. Meanwhile, the fat content of PM & PMI in beef and LD
recorded the highest levels, while E & F of beef and buffalo rated the lowest levels. These data are in accordance wi L
Babiker & Yousif (1990) for camel meat and Babiker et al. (1990) for goat meat and lamb. Moreover, the data ﬂ?"ealed a r the
content of both PM B PMI and LD in beef and E & F and LD in buffalo were almost similar, while buffalo PM ~ PMITO e o
highest ash content. These results are in agreement with those reported by Babiker & Yousif (1990) and Babiker €t o
nitrogen free extract of both beef and buffalo studied muscles was nearly equal except that of PM & PMIin beef wh
levels. Such data coincide with Lawrie (1979).

ich rec?

B- Mineral composition of beef and buffalo muscles: .
Mineral components in the three studied beef and buffalo muscles are shown in table 2. Of these sodium was quantit? Jes o
important in beef E & F and PM & PMI followed by phosphorus in beef LD and buffalo PM & PML. In respect of muse oslf’bll‘ ‘
high content of iron in both beef and buffalo E b F as well as in buffalo LD no doubt reflected the greater concentrat®” 5 g
these muscles than that in the other studied muscles. Such data is in a reasonable agreement with Lawrie ( 1979). Fro™ o
point the iron exist in meat muscles is highly available form; and enhances the uptake of iron from concomitantly eatel f D¢
(Bender, 1975). Although the beef PM & PMI contained two fold the calcium percentage of the buffalo PM & PME fh;e princiP”J’
half the calcium content of the buffalo LD. However, from the nutritional viewpoint, meat muscles are not regafded =

of this element. ;
ﬁgﬂ
o)

C- Fatty acids composition of beef and buffalo muscles: M uscleSt o
The data on fatty acid composition in the total extracted lipids of three beef and buffalo muscles are presented in table - ¢ wer? eg e
the three different locations differed significantly in their fatty acid composition. Oleic, palmitic stearic and myristi¢ ac'lc acids wer. éciti’
predominant fatty acids in all three studied muscles, through in variable levels. While, arachidic, behemic and linole ™ ted f“[[y, Cidi‘”_
least. On the other hand significant differences between the three studied muscles in their total saturated and total uns? ated Wl il e
percentages were recorded. However PM & PMI and LD muscles had almost equal levels of total saturated and unsatuf. 585 v

o
both beef and buffalo meat. Meanwhile, E & F had higher total saturated fatty acids and lower total unsaturated fatty ai‘nd Shﬂrm;eﬂﬂ“'
and buffalo meat. Such differences are in good agreement with those previously reported by Yadava and Singh @ g pheno
(1986) for Indian buffaloes. The reason for such high total fatty acid's contents of buffalo might be attributed t0 e iV ol
The observed variation in total fatty acids of the three studied muscles could be explained on the basis of the

’ 200
kalp e crceﬂwg g
that Cfaﬁy acjdp

functional properties. These results are in conformity with the findings of Igene et al. (1980) in buffalo and Go
It is interesting to note that the fatty acid composition also was similar among the three studied muscles, except .
monounsaturated fatty acids was highest for PM & PMI and lowest for E & F in both beef and buffalo. Rather si™
LD in beef was reported by Rhee et al. (1988)
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) itionally muscle’ o
The amino acid composition of the proteins of the three studied muscle is shown in table 4. Regarded nutritiona ‘jo pave 4 7. 1 ¥
source of essential amino acids. In respect of the latter, beef E & F and buffalo LD and PM & PMI would appea”” osin® fo
anine an®

higher content of valine, lecuine, tyrosine and lysine for the first and leucine, valine, isoleucine, phenylal
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"L‘itrd v feasiple that more significant differences may exist between specific muscle locations have important nutritional effect.
'.\J‘:rm 4 “[’::re Outlined by Lawrie (1979) for beef muscles.

‘Uffalop’ € non-essential amino acid pattern revealed that gluatmic acid, proline and alanine were quantitately the most predominant
Uy, The & PMI and E & F and beef E & Fmuscles. Noticeable the high levels of alanine and arginine in beef E & F and buffalo LD

data are in good accord with Gruhn (1965) and Lawrie (1979).

-y Parag
| fﬁﬁvgl tion 8ave 6,5and 5 specified protein peaks and 8, 6 and 7 peaks for PM & PMI, E & F and LD in beef and buffalo muscles;

Mg .~ "©data indicated that the number of protein fractions was lower than that reported by McCormick et al. (1988) for procine
"\.QL ¢ pr()tcins

Wiy,

g, :

Si()n
LT > Iegardeq nutritionally, beef and buffalo muscles are very good source of essential amino acids, and, to a lesser extent of

Ney : ;
‘"b&léu » Although essentially fatty acids are also present, beef and buffalo meat is not usually relied upon for these components in a
ICeddi
et.

Table (1): The gross chemical composition and caloric value of three beef

and buffalo muscles (% dry matter).

ConStitlariis b Beef meat Buffalo mcurt ; oy
PM&PMI E&F LD PM&PMI E& F LD
Moisture 68.86 76.31 72.11 74.24 76.21 6
Fat 32.03 9.86 23.07 12.96 10.69 14.39
Crude protein 63.55 83.62 70.68 80.12 82.52 79.18
Total ash 3.34 4,38 3.87 4.86 4.32 4,33
Nitrogen free extract* 1.08 2.14 2.38 2.06 2.47 2.10
Caloric value (Cal/100g) 546.79 431.78 499.87 445.36 436.17 454.63
PM & PMI = Psoas major & psoas minor muscles.
E &F = Extensor & flexor muscles.,
LD = Longismmus dorsi muscles.
* By differences.
Table (2): The mineral composition of three beef and buffalo muscles
(ppm).
Beef meat Buffalo meat
Minerals e e e T
PM&PMI E & F LD PM&PMI E & F LD
Sodium 579.60 644.00 193.20 128.80 322.00 257.60
Potassium 62.40 117.00 120.90 120.90 85.80 85.80
Iron 3417 4,22 2:1 &y il 4,22 T
Copper 0.89 1.11 0.89 0.67 0.67 0.99
Magnesium 20,00 2] 19 5280595 28,58 " 10,594 4172
Calcium 48.00 52.80 22.40 24.60 48.00 44.80
Phosphorus 323.27 313.47 636.74 666.13 293.88 303.68

Table (3) Fatty acids composition in total extracted lipids of three
beef and buffalo muscles (% of the total).
ERe - Beef muscles Buffalo muscles
Fatty Carbon IS o i ki TR TN o AP r iy i THEES
acids % chain PM&PMI E & F L PM&PMI E & F LD
Myristic {:]4‘0 12.68 29,63, 17.68 ]5.59 1;.:\’
Myristoleic CM:l 2D N0 4./32 37: c’.:’tr ]
Palmitic jl"v:O 29.30 25.31 23.68 19.73 23.79 5
Palmitoleic 15\1)'-1 3.94 9.26 3.79 1.97 ‘1.13 7:
Stearic gy 12.68 9.26 9.26 14.63 . - 19.23 M16.73
Oleic a80 3380 1327 28.63 29.89 16.08 27.89
Linoleic (I“%:Z 1.69 4.94 5.16 2.90 15.48 6.3{7‘
Linolenic C]é:3 3,38 6.48 4,84 (?.]5 2.49 302
Arachidic C?O:O 0.28 1.85 0.84 2.5 2.55 D9
Behenic Cani N.D.* oD 1,68 3.25 . N> 1.59
22:0
Total saturated FA 54.94 66.05 53

Total unsaturated FA "~ 45.06  33.95 46.

* N.D. = Not detected.
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Table (4): Amino acids content of three beef and buffalo muscles compared 1 4 r\ 3‘!
ith whole hen’s egq (g/16 g K). 3 L
with whole hen's egg (g/16 g N) J\; M
4 |

Beef muscles Buffalo muscles Whole

Amino acids '
hen's egg

PM & PMI E & F LD PM &PMI E&F LD

Essential |
Threonine 5.31 4.73 4.62 4.5 4.27 4.20 5.12 D v \

Cystine iy 1.66 1.38 1.65 152 1.59 1.84 2.43 | | “
Valine 7.05 6.63 6.71 7.34 5225 7.98 6.35 i ‘
Methionine 3.67 3.74 3.03 3.61 3.73 3.48 3.46 L’(/)
Isuleucine 4.61 4.30 4.02 5.09 4.03 5.17 6.32 (+)_j
Leucine 6.03 7.14 7.92 8.79 7.10 8.49 8.79 ( F)
Tyrosine 5.02 6.76 5.62 5.01 5.96 989 4.16 (SE )6 2 5
Phenylalanine 5.64 4.44 4.97 5.64 6.52 6.02 5.63 ;
Lysine 7.09 6.01 6.96 6.07 6.96 6.52 6.49 Y
Total EAA 46.08 45.13  45.50 48.57 45.41 49.69 49.75 | 1
Non-Essential: l‘
Aspartic acid 6.85 573  5.82 5.61 5.72 4.29' 9.02 i
Serine 5.32 5.08 5.25 4,83 4.75 4.47 7.65 :. K | ‘
Glutamic acid 14.01 14.66 14.3¢ 14.15 14.68 12.01 12.74 \ \1
Proline 7.43 8.0 7.66 B8.78 8.23 7.14 4,16 ‘}
Glycine 4.03 6.36 4.51 4,15 5.80 4.55 3.31 (
Alanine 7.04 8.47 6.9 5.8 7.31 7.64) 5.92 \ \‘ L[,)
Histidine 2e3e 3.06 3.2 3s?7 3.3 5.2 2.43 J
Arginine 6298« TMEW7 672 % 5H0RS B Bl et racl U6 74 L——«/ i uf "
+ peef
Total Non. EAA 53.98  56.62 54.50 52.16 54.94 51.12 51.47 F1g. (1): Densitumstric scanning of electrophoretic patter 5 0
E./N. 0.85 0.80 0.83 0.93 0.8 0.97 0.97 5% pso‘is"jjiolf"; psoas minor beef muscles.
5 B = Extensord Flexor beef muscles
PM & PMI = Psoas major & psoas minor muscles. C = Longismnus dorsi beef muscles.
ELF = Extensor & flexor muscles. D = Psoas major & psoas minor buffalo muscles.
LD = Longissmus dorsi muscles. E = Extensor& Flexor buffalo muscles.
F = Longismmus dursi buffalo muscles.
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