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MEAT PRODUCTION FROM EGYPTIAN BUFFALOES
IIT.—Tenderness in Buffaloe’s Meat as Influenced by Age

By
M.T. Racan,* M.Y.H. Darwrsy,** MM. Suarmet anp A.GLA. Marexi

SUMMARY

Studies were made on animals previously described by Ragab
ef «l (1964) to know tenderness of buffalo meat of four cuts (top
side, sir loin, chuck, thin flank) at different ages. A gradual increase
in fiber diameter with advance in age was noticed for the four cuts,
meanwhile the number of fibers decreased. The organoleptic tests
indicated that buffalo meat was more tender in young animals than
in old ones. At the age of 24 months the buffalo m=at. was found to .
be too tough to be favoured by the consumer It seems that the incr-
case in fiber diameter with advance in age has something to do with
the toughness of buffalo meat,

The area of fibers per 1 CC* was highest in the thin flank and
that was due to the largest fiber diameter. The area of connective
tissue was largest in the chuck and this makes this cut less tender
than other meat cuts.

INTRODUCTION

In previous papers the authors (1964) made a study on live weights,
dressing percentage, meat bone ratio, meat cuts and chemical characteristics
of buffalo meat at different ages. As tenderness varies from one cut to the
other, it was thought to study this point in buffaloe’s meat organoleptically
and histologically.

MATERIAL AND METHODS

Animals used in this study were those previously described by Ragab ef al-
£1964).

* Chairman of the general Organiztion for Meat U.A.R.
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T General Organization for Meat.
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Tendeiness scores :

Samples from sir loin, top side, thin flank, and chuck were frozen and
stored in the freezer until the test was made. Small pieces (about 1 inchx 1 inch)
were tested organoleptically after being cooked in a dry oven at 100° C for one
hour.

A numecrical score for tenderness was given as follows :
1 : very tough.

2 : tough,

3 : medium

4 : tender.

5 : very tender.

The degrees of tenderness and toughness were given unbiasely as the
grading persons had no idea about the condition of the animal or the cuts
from which the samples were taken.

Histological Technigue :

Samples were taken from the : sir loin, top side, chuck and thin flank.
They were fixed in formal saline 5% and dehydrated in accending grades
of ethyl alcohol for 6 hours in each of 5097, 70%, 807, alcohol and for three
hours in 90% alcohol followed by two changes of 95% and absolute alcohol
for six hours in each then rinsed in xylol for 3 hours for clearing. Embedding
in four changes of parafin wax was carried out at 58° C for six hours.
Sections were made using a rotary microtome at a thickness of 10 microns.
Staining was by Heamatoxylon counterstained by Van Guesin dye.

Microscopical Studies :

Sections representing the different fibers structures at the different ages
were studied by means of a microprojector.  The fiber diameter, shape, number
and area of fivers per field were measured using a micrometer occular lens.
The surface area occupied by the collagen tissue was obtained by subtracting
the area of the fibers from the area of the microscopic field. Number, area
of fibers, and area of connective tissue per 1 CC* were calculated. Standard
errors for fibers diameter were calculated according to Snedecor (1950).
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RESULTS AND DISCUSSION
Organoleptic Tests

1. Sir Loin : Scores given by testers ranged from 5 to 2.5. The meat
of veals was very tender while it was tender, medium, tender and tough for 6,
12, 18 and 24 months old (Table 1). 1t is interesting to note that tenderness
of this cut was the same at the age of 6 and 18 months, meanwhile the lowest
score was at 24 months of age.

2. Top Side: Scores for this cut ranged from 4.8 to 1.5 atages of 50
days and 24 months. The meat was very tender, tender, medium, tender and
tough at 50 days, 6, 12, 18 and 24 months of age respectively.

3. Chuck : Tenderness scores ranged from 4 to 2. The meat at the cor-
responding ages was tender, medium, tender and tough.

4. Thin Flank : Tenderness scores ranged from 4 to 2. The meat was
tender and medium at the ages of 50 days and other ages studied.

TABLE 1.—Scores of The Organoleptic Tests

Age Sir Loin Top Side Chuck Thin Flank
50days . . . ... 5.0 4.8 3.5 4.0
6 months . . . . 4.0 4.0 3.2 3.0
12 iR 3.5 3.0 3.0 2.0
18 5 e omoswom o 4.0 3.7 3.0 2.8
24 B G W E 2.5 1.5 3.0 3.0
Average . . . . . - 3.8 3.4 3.14 2.8

Comparing tenderness of meat cuts with each other, the sir loin cut comes

first, then the top side followed by the chuck, while the thin flank comes at
last,

Itis clear from (Table 1) that the buffalo meat was more tender at younger
ages. Therefore, fattening buffalo calves should be stopped at the age of 18
months and not more,
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HISTOLOGICAL STUDIES
A.—FEffect of Age

Histological examinations showed that there was a pronounced increase
in fiber diameter with advancing age. The mean fiber diameter for the sir
loin, top side, chuck, and thin flank were 17.4, 25.1, 28.3, 37.3 & 42.9 microns,
at the ages of 50 days, 6,12, 18 and 24 mouths respectively (Table 2),

The average number of fibers per 1 CC* were 213800 at the age of 50 days
and 50800 at the age of 24 months. The area of fibers per 1 CC? at ages'
of 50 days, 6, 12, 18, and 24 months were. 69, .73, .82, .81 and .93 respectively.
Area of connective lissues calculated per 1 CC? were .31, .27, .18, .19, .07 for

corresponding  ages.

1t seems that the increase in fiber diameter with advance in age has some-
thing to do with the toughness of meat. The organocleptic tests showed that
the tenderness of meat deteriorates as age advance, therefore it could be infer-
red that the thicker the fibers diameter are, the tougher the meat is,

Strandine ef al (1949) reported histological studies on 50 principal beef
muscles. Both elastic and collagenous fibers varied from muscle to muscle
in respect to size and quantity. The correlation coefficient for the histological
and organoleptic tenderness was 0.7 which showed that connective tissue is
a significant factor influencing tenderness but not the only one.

TABLE 2.—Mean Fiber Diameter, Standard Error, Number and
area of fibers and Area of comnective tissue per 1 CC?
for Meat Cuts from five age groups

| [T Ew | oen [Bmgal e (O
W _ tissue
50 day's ... . 1000 17.4 +.32 | 213800 |- .69 +31
6 months . . . . 1670 2531 +.68 | 114400 .13 .27
12 months. . . . 940 28.3 +.72 | 102600 .82 .18
18 months. . . . 850 373 +.78 67000 .81 .19
24 months. . . . 1200 42.9 +2.83 50600 | .93 .07




Grain of buflalo meat for the ages 6, 12 and 18 months. The meat of

old animals is coarse than that of young animals,

than the chuck. Mag. x 20,

Fig. 1 :
Fig. 2 :
Fig. 3 :
Fig. 4 :
Fig. 5 :

Fig. 6 :

Sir Loin 50 days
Sir Loin 6 months
Sir Loin 18 months
Chuck 30 days
Chuck 6 months

Chuck 18 months

The sir loin is finer grained
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Brady (1937). Satorivs and Child (1938) counted the number of muscle
fibers per bundle and concluded that the number of fibers in a bundle is a
measure of texture. He stated that the greater the number of fibers in a
bundie the finer the texture and since texture is an indication of tenderness,
the finer the texture the tenderer the meat.

Ramsbottom e al (1949) indicated that muscle fiber diameter was much
larger in tough muscle than in tender muscle. Hafez (1952) stated that the
coarseness associated with the buffalo meat is not due to any intrinsic defect
so much as to the fact that the animals are usually old when they are slaugh-
tered but the meat of six weeks old calf differs in no way from veal,

In this study there are no great differences between the age of 6 and 12
months in this respect. At such ages the muscles were small in diameter
and the meat was still palatable. At the ages of 18 and 24 months the fiber
diameter increased with advancing age and this is in agreement with Tuma
et al (1962) who reported that the meat [iber diameter of Hereford for the
longissimus do1si were 53.9, 62.1, 65.1, 69.3 and 71.4 at ages of 6, 18, 24,
42 and 90 months old meanwhile they were 52.5, 63.2, 65.7, 65.7, 64.8 for
the semitendinosus muscle at the same ages. It seems that fiber diameter is
larger in cattle than in buffalo while the area of connective tissue was smaller
in the former than the latter,

The relationship of collagenous and elastic tissue, as measured histolo-
gically, to tenderness in beef was investigated by Hasrrison et al (1949), who
found the tenderest roasts, in general, came from muscles and from animals
having the least connective tissue,

It could be concluded that buffalo meat at the age of 18 months ranged
in quality from tender to moderate. At the age of 24 months the buffalo
meat ranged in tenderness from moderate to tough.

The shape of muscle fibers of buffalo meat at different ages were irre-
gular but the majority of them seemed to the polygonal in shape (Fig. 7 to 12).

B.—Effect of Cut

1 Sir Loin—The fiber diameter ranged from I8 microns at the age of 50
days to 41.6 1 at the age of 24 months (Table 3). Number of fibers per 1 CC2
decreased from 205600 at age of 30 days to 48800 at the age of 24 months.
(Fig, 7 to 9).

The area of fibers ran.ged-fmm .88 CC? at the age of 50 days to .84 CC?
at the age of 24 months. Such area seems to be constant at the different
ages.

2. Tep Side—The average fibers diameter was 18.2 u at the age of
50 ‘days increasing as age increased till it reached 39.2 u at the a:;ebf'?;l
months (Table 4). The average number of fibers per | CC% were 201600
decreasing as age advanced and reaching 59200 at the age of 24 months,
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Also the average area of fibers was the least at the age of 50 days (.67)
and increasing gradually reaching (.91) when the animals were 24 months old.
Meanwhile the average area of the connective tissue decreased as age
increased.

3. Chuck.—The average fiber diameter was 17.8 and 44.0 u for the
apes of 50 days and 24 month (Table 5). The area of fibers per 1 CC? was
.65, .57, .73, .58 and .96 at the ages of 50 days, 6, 12, 18 and 24 months.
It may be observed that the area of connective tissue was the highest compared
with that of other meat cuts studied. (Fig. 10 to 12).

TABLE 3.—RMean Fiber Diameter, Standard Ervor, Number, Avea and
Area of Connective Tissue per 1 CC? of Sir Loin Cut from Five Age Groups

o Tl | s, e Tl A Homoir
50 days . . . . . 300 18 = .45 | 205600 .88 A2
6 months . . . . 170 25 + .58 { 119200 .70 .30
12, IR 170 | 25.8 | = .69 | 111200 79 21
B 5w a 200 41.2 +1.34 52800 .90 10
24, . ®om 3 300 41.6 +2.70 43800 .84 .16

TABLE 4.—Mean Fiber Diameter, Standard Ecror, Number, Area and
Area of connective Tissue per 1 CC? of Top Side From Five Age Groups

50 days . . . . . 300 | 18.2 | =+ .30 | 201600 | .67 | .33
6 months . . . .| 300 | 252 | = 76| 107200 | .68 3
12 . ....| 200 | 20 |+ .82| os400| .83 17
18 . ....| 300 | 322 | = .45| 83200| .86 | .14
24 . ....l 300 | 39.2 | £2.96| 5920 | .91 .09




SECTIONS IN SIR LOIN CUT AT DIFFERENT AGES
The Fiber Dizmeter Increased with Advancing Age. > 500

1o, T.—Age: 50 days I'w:. 8, —Age: 6 months

G, 9.—Age’'18 months



SECTIONS IN CHUCK CUT AT DIFFERENT AGES
The Fiber Diameter increased with 2 dvancing Age. X 500

Freg 10.—Age : 50 days Fie. 11.—Age: 6 months

Fug 1% —Age : 15 months
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4. Thin Flank.—The fiber diameter ranged from 15.4 to 47.0 u at ages of
50 days and 24 months (Table 6). Number of fibers per 1 CC? decreased
from 241600 to 45600 for the previous ages.

Area of fibers for I CC* were .57, .98, .92, .90 and 1.00 at the ages of
50 days, 6, 12, 18 and 24 months.

Itis of interest to note that this cut had the largest fiber diameter compared
with other fibers of the meat cuts studied and this enables more fat to be
deposited in this cut of meat (Fig. 13).

It could be concluded that irrespective of cut there was a common trend
in the increase of fiber diameter and to the contrary a decrease in number
of fibers per 1 CC* with advancing age.

TABLE 5.—Fiber Diameter Standard Error, Number and Area per
1 CC? of Chuck From Five Age Groups

SO -y P AT e P o e
50 days . . . . . 200 17.8 =+ .28/ 206400 .65 .35
6 months . . . . 300 23.4 = .43| 103200 .57 .43
12, v 400 26.8 # .6 | 101600 73 .27
8, Poe e 150 | 27 £ .66] 79200 .58 42
24 Coee 300 44 +2.521 49600 .96 .04

TABLE 6.—Mean Fiber Diameter and Standard Error, Number and
Area per 1 CC* of Thin Flank From Five Age Groups

S e P R ey o

135u0
50days ... .. 200 15.4 =+ 25| 241600 .57 | .43
6 months . . . . 300 | 26.8 4+ .95 136000 .98 .02
2, ... 170 | 318 | =.77 o100 .92 | .08
18 , ....| 300 | 41.4 | + .68 52800 .90 .10
24, ....| 300 | 47.0 | =2.14] 45.600] 1.00 | 0.00

| |




Fia, 18.—Fibers diameter of thin flank were

with fibers of other meat cuts. This enables more fat
to be deposited in the thin flank.

the largest compared
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