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553 POBSXBILITT OF HBPBOTUG TH* T Œ L D  ilD
W h i t t of buffalo mbit bt chobshg
Ognjanorric A., Polihronov D., Joksimovie J*

A ?2

et*Yer the buffalo exists it is mostly used as a drought 
^»refore it may be undoubtedly stated thst the working 

most pronounced characteristic. This is due to
**  w , .  ,

Qjn̂  »election under severe conditions, through centuries*
y « h i* . ,  „  _ great muscular capacity for hard work and excep- 

>1̂  **®k»tance to the unfavourable conditions were able to sur-

^  cases, however, when improved methods of breeding
°duc®d, it was indicated that buffalo has not only out-
Woi,king potential but also much better abilities for milk

3 QQ t3lan it was BUPP°»»d* fairly high yields at milk, espe-
^•rfat, are common where modern methods of selective

S> ^°Per management and nutrition were applied*
the most neglected and ignored productive characte-

Buffalo was the neat production its quality • Gene-
w  ‘»••taj.g, buffalo meat, along with hide, is commonly consl- 
. ^  ia  . -* ty—product obtained from which are not more

work or milk production* Also, when the calves are not 
V  *» replacement for drough or curing animals, they are
^ ^ ^ • » n e d  and allowed to starve without using their gr wing
%  »eat production. In addition to this, in some areas there

'^'Uce or religious prohibition against the eating of buffalo
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Ill these factors have contributed to the rather low yields 
inferior quality of buffalo meat commonly produced. if

It can be concluded that the low yields and poor * 
tion of buffalo neat are primarily a result of unfavourabis 6 a

stances under which it has been generally produced. Dais s1 
may be confirmed by many investigations carried out all o?e? #1

bo*
world. Cue to the res tele ted space it is impossible to m«o 
coment all these very interesting results. Ve should a i m *  ^  

we did not find any data about the comparative investigation ¡¡(< 
different breeds and crosses of buffalo under equal condition'^
mely, we consider that the method'of crossing different br« 
buffalo could offer similar achievements to those obtained

,edfl
s i *

ttŸ/her farm animals. Dierefore we decided to carry out several 
meats in order to give some contribution to the improvement 0 ^  
production and utilization of buffalo meat. This programme ^  

uraged by tee FAQ*±n order to find out in what extent buff®1* ^  
give significant côtftri button to meet tee growing meeds f°r 
in tee developing countries.

o iIn this paper we cure ready to present tee result0 ^  

experiment which was organised to examine tee fattening abil 
carcass yield, carcass composition and aeat quality of BulS®1̂  
buffalo, Hurrah breed (imported from India) and their cro0000‘

Material and methods

Dais investigation is a result of collaboration b e  p f  

tee Institute for Animal Production, Shumen (Bulgaria) and ^  ¡ y t  

partment of Meat technology, Faculty od Agriculture, Belgffld̂ gi 
goslavia). Die fattening and slaughtering of animals was car-
out in Shumen while the other research work was accomplisbed 
Belgrade,

f i e
i t

teree groups of noncastrated male buffalos were 
the first consisted od 7 animals of tee native Bulgarian 1 
tee second was represented by 5 animals of tee imported 
and tee third was composed of 7 animals obtained by crosstab 
garian buffalo whi t Murrah breed.

f  0 T ^
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n»'

average age at the start of fattening was fairly 
Ss f*wlQ a11 «roupe /tab. 1/. The fattening period lasted 130 

ali groups and the rations were equal. Biey coaisted of<0*
fo r

coac*atl,ated feed mixture, 40* cob seal, and 20* of alfalfa hay.
* * t » r e
“^ I c

«as composed of: 40* corn /mais«/ meal» 20* «heat bran,
^ 85l*TiOWer oil ®aal# 15* barley meal, 3* dicalciumphosphate and 

IndiTidual feeding «as organised so that individual feed 
°n «“d conver tion was recorded. Par all analyses the usual 

* Methods «ere applied.

Results and Discussion 

Live Weight Gain and Peed Conver tion

* a ^ e  ta b le  1 . i t  may by seen th a t  crosses have had, a t  
te r  average l i v e  « e ig h t than the B u lga ria n  

o n ly  8 kgs g re a te r  than the Mur ra h  b u f fa lo .  Ita r in g  the
S 7  * • . 24 * * * e r

(j P*riod, however, the crosses had practically the same ave-
»eight gain as the Bulgarian buffalo, vhile the Murrah

*°d 8Ughtly lower daily gains. But when the lower trans-
***> ̂  °a 8b*inkage and the higher dressing out percentage are ta-

^  °QaideratLon, it may be stated that practically no signifi-
^ “ences 1 ° daily gains were found betwan these three groups.

^*4  ̂ Pointing out that all three groups achieved considerably
^  gains and very good feed convertLon which demonstrates 

V . ^ f a l «  .  _  . .  . . . .  ______  _.u . .
Of

0,

•lo i8 able to achieve rather great daily gains, at the 
out 12 months, if properly fattened.

50o v. daily gains in many other experiments ranged betweenV  *«8 to
o<i

k,*»

1.200 kgs which seems to be a ffe c te d  by the age, sex, 
deeding and the s iz e  o f  the breed. We cons ide r th a t the

o<t ? i n f luances ve ry  much the d a i ly  w e ig h t g a in *  3his may be 
6° ^a  ou r ®xP®r l® e n t. Bamely, the group o f  the B u lga ria n  

^ *a® composed by an im als trh ic h  d e rive d  from  a b u l l  whose pe - 
Shted over 1.000 kgs. Obis seems to o f f e r  g re a t p o s s ib i l i -  
in c re a s in g  the d a i ly  ga ins  by co n s id e rin g  s iz e  in  s e le c tio n .
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2. Bie Yield of Carcasa and By-products

Bis dressing out percentage was in all three
*siderably high showing only small differences in favour ^ 

rrah group. When the relative yields of particular by-Pr°duC ^
taken in consideration, it may be seen that the somewhat gSti0{ *
dressing out percentags in Hurrah buffalo could be a reeu1 *

smaller hide weight compared with the other two groups.

6 ^Biere are many data in the literature about tb« ^ 
yield of buffalo but only a few of them refer to the dres0* ̂  

percentage of animals with known history. Furthermore, tiie  ̂̂  

data sometimes are uncomparable due to the various styl«8 0 

ing practiced in different countries. In general, much ®°ra A
-.mt* •

tigators refer dressing out percentages under 47/6 than ° v i t ¿ f t-  .
Here again, many data idicate cinsiderably great individu8 it

rences which give good possibilities for improvement by P 
lection.

t o r

3. Carcass Composition

Bie left sides of the carcasses obtained from tb?®* i  ^
00V limala of each group were dissected and separated into 1«®° tt> r

'til l l  Iparable fat, bone and tendons. Bie three rib cuts /10 » - ,
12th/ were taken from all slaughtered animals and separatc<i '

. tabl® *1lean-meat, fat and bone. Biis data are presented in the

idIs it may be seen in the table 2. the different®8 j)/
cass composition among the three tested groups were rathe?
either when the whole sides or the three rib cuts were di000^ 
However, by both methods crosses have showed some greater 
of separable fat and bone and equally smaller amount of 
mea t in comparison wi th the murrah and bulgarian breed.

t r i t ,
j

t

to * 1
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^ atoi>a/4 ^  re8u^^8 confirm the data given by some of the inves- 
8 ?Uite showing that the proportion 9f lean, fat and bone
,Ppi0iitta ,9tisfac iQ buffalo carcasses. More than that, we found 

*̂"4y° smaller bone content than all other authors did 
^«e 0£ * Primarily due to the very favourable age /weight and

inish which achieved animals in our experiment.
J8® Hot  ̂  ̂ W01"t mentioning that the three rib cuts of buffalo
H jj r®Pre8ent the tissue ratio in such an accuracy as in 
J8t' 5,7,/ 6ly* we found ia three rib cuts about 6-8% less lean 
^ the ®°re separable fat and 1-2% more bone content compared 

C1̂ al tissue ratio in the whole sides.

Some Chemical and Phisical Characteristics of 
Muscle Tissue

atramuscular fat, myioglobin and oxyproline content as
5,8 the rauscl* fiber diameter were established in the m. lon- 
j* * *  taken from all tested animals. 3he results are pre-

3 .

^^^cant difference was found only in fat content 
il̂8tj,Ca *ab buffalo and Bulgarian buffalo. In all other charac- 
\ \  the '̂•t’ferences among the groups were smaller but logical. 
V̂ bej, 8X11011111 of myoglobine and oxyproline as well as the mus- 
*1 *lo ̂  ameter, weae somewhat greater in the meat of B u lga rian  
\ 3xiowed at the same time slightly darker colour, infe-

^ess tender meat compared with the crosses and 
a °f Murrah breed (tab. 6).

\* tb e amino acid composition was analysed by the method 
V ’ Iuoor*» Steine and Specman, nullified by Dzamich-Velich-
iil the6 the Unichrom - Beckman analyser. Ihe results are presen- 

“̂ ble 4 as percentages of the fresh samples.
- 3 0 5
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w*r#In relation of moat amino acids analysed, three
significant differences among the three tested groups.
cially the case with the amount of Aspartic acid, DireoniD®'̂  
Glycine, Valine, Methionine, Isoleucine, Leucine and Pheitf
Die meat of Hurrah buffalo, however, when compared with ^

two groupsjshowed only a higher content of Lyzine, while
rian buffalo had in comparison with other two groups a affl3’1

tent of Arginine, Glutamic acid and Cystine, but a great®*
Proline. Die latter is very indicative as it is in accor
the findings of a greater Oxyproline content /tab. 3/ 80
with the evaluation of meat tenderness /tab. 6/. Namely*

cates that the meat of Bulgarian buffalo contains more.
even coarser connective tissue that the meat of Murrah 
crosses.

5 . Palatability Characteristics of Meat
*

Die eating quality was tested by panel method 8
iüÉ

ea ULUg quail i*jr watJ wa i*cu u j  paiicx mo w«*-
. Die samples were taken from the m. long*00 a.

i

ranking system.__ ____,__  ___
and prepared by three methods of thermal treatment: dry 
heating in fat and boiling in water until the temp era tuf®

the l06 Jreached in the centre of the pieces.vln the table 5 
weight due to thermal treament are shown, and in table 9

rized results of the taste testing are presented.

t &  Af t  <
Prom the table 5 it follows that no significan $ $

ces in weight loss were found by dry heating. When thef®'a l

in fat and in water, however, the meat of the crosses sho
-----------  - -  » ’  -  -  gfl

siderable smaller loss in weight that the meat of Bulfi81*^ 
and slightly smaller Iosb in weight than the meat of Hun* 
Although we are-.not able to present precise explanation 
phenomenon, we may point out to the connection- of it wit^ 
inferior tenderness and juiciness which is proved by P a il  

/table 6/.

*
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fi three summarized results of ranking the samples of meat of 
H ,  t *®sted groups are given for tenderness, juiciness, fla- 
^8°Si,ri l̂i,e general acceptability (tab. 6). Bie panel testing 

ou  ̂ ^  fresh meat, 36 hours after slaughter /-A/» and 
 ̂days after slaughter /B/. 3he meat of Murrah buffalo 

i038«s showed better palatability characteristics than the 
^ ĉ eaaÛ Sar*an ^û a °̂» especially with regard to tenderness,
^  Seneral acceptability, while regarding the flavour

these differences among the groups were rather smaller.

C O N C L U S I O N

îon«. °a basis of the results obtained the following con-/ 
be drawn:
^  the age of about one year, the crosses showed a 

etsht at start of fattening than both parents breeds. Cer- 
Bm 6 difference in this respect was greater in comparison 

Nita of*190 buffal° than with Murrah breed. This seems to be a 
increased vigor with the crosses due to heterosis.

!Nenc-.2, the fattening period there were no significant
too

“Pa
ea r®garding daily weight gains among the three tested

c0Q„**en '̂on should be paid to the very good daily gains and
v ® rii OQs which were achieved by all three groups.

■ hi ^arcass yield of about 54/6 may be considered as a
dressing out percentage, especially when rather low 

^  °ontent, we found by dissection, is taken into acco
st.Vs5 srou ̂ tii'I>ab breed showed somewhat ligher hide than the other 

^  ““d this has certainly contributed to an analogous gre-
eaa in g

Of tea production of lean, separable fat and bone in all
0* sr°uP3 was quire satisfactory. Somewhat greater amounts
°aSfta fat and bone content were found in carcasses of the

n in Murrah breed and in Bulgarian buffalo.
C ”** ‘̂le three rib cuts do not represent the tissue ratio

3epa° Carcasses with such an accuracy as in cattle, showing

out percentage if compared with both groups.

3i>a « l ® fat and bone than it actually-is.
-3 0 7 -



6. The meat of Bulgarian buffalo had a somewhat £ *
.  .  a  w*

of connective tissue in the muscle of Bulgarian buffalo
g wi A UTl«<lVt 1 a AM<] A A MA n A An

ness, tex L U X 'a oua geueiax autcp w u i x i  >,y,  n x ui rcgaru " werecrosses superior compared with both other groups.
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Weight Gain, Yield of Carcass end By-products
*«b l.

l « «he L .

'• iir,e a carcase weight 
iiv 18 out percentage

i ' ^ e r  o f .'• ^  of animald tested
3* Da> at 8tart of Fattening (aoi

'• ^  ^»Weight at fattening
^.Weight at fattening 

p daily gain
£ ' 4
l.»^POrtation shrinkage9 .

1°* 0̂ ieht: at slaughter

s ttyi®ld Of by-products 
aid e

" ®*ad

s V t

N W

* 0 :
eys 

)Qgue

Bulg.
Buffalo

Hurrah
Buffalo

Vros.F^ 

Mur z B

7 5 7
ths) 11.7 11.6 11.0

130 130 130
kg 242.8 258.6 266.6
kg 376.0 374.0 401.0
kg 1.024 0.951 1.035

OFU 7.24 7.77 7.25
% 3.67 2.19 3.32
kg 362.2 365.8 387.8
kg 194*6 200.0 209.7

% 53.73 54.67 54.07

% 13.94 12.46 14.05
% 3.87 3.66 3.91
% 1.95 1.99 1.83
% 0.36 0.43 0.37
% 0.52 0.56 0.49
% 1.12 1.15 1.12
% 0.20 0.26 0.17
% 0.23 0.27 0.19
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Table 2* Tissue ration in the whole carcass and In
Three rib cuts

KBulgarian
Buffalo

Murrah
Buffalo

Cross*
Murr*

kg * kg % kg^_

I. Whole Carcass :
100.51.Weight of the left side 102.7 100 100.8 100

2.Lean neat 1th quality 45.86 44.65 44.6 44.24 46.2*
3«Lean neat 2nd quality 28.00 27.26 26.07 25.86 23»°?
4.Total lean neat (2 + 3) 73.86 71.91 70.76 7 0 . 1 C 69.63
5 .Separable fat 10.16 9.89 9.97 9.8S 11,4fi
6.Bone 17.30 16.84 18.03 17.06 1 7 . 4O

7 «Tendons 1.40 1.36 1.93 1.91 1 .8 0

11.Three rib cuts :
3.171.Weight of cuts 2.61 100 2.79 100

2.Lean neat 1.74 66.74 1.88 67.38 1.95
3 .Separable bone 0.40 15.34 0.44 15.77 0.59
4.Bone 0.46 17.64 0.47 16.84 0.63

III.Bye Muscle Area (cn2) 
cn2/100 kg Care .Weight

100

<
11»̂

1 .0

10®

61*̂

19'8

Table 3* Some Characteristics of Muscle Tissue S '

-------------- --------- --------
Bulgarian
Buffalo

Murrah
Buffalo

C r o e f V
Murr

1 . Bat content %

2. Myoglobin 
3»0xyproline
4.Muscle Fiber diameter

1.36
1.53
0.78

58.83

0.64
1.40
0.74

57.14

1 .0*
1.5?
0.7°
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® The c o n te n t o f Amino A c ids in  M.Long»Dorsi
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Table 5» Shrinkage D u rin g  Thermal Treatment

Methods of Thermal 
Treatment

Dry Heating:
1 .In.weight /g/
2 .Pin.weight /g/
Weight loss /g/ 
Weight loss / % /

II.Heating in Pat:
1 .In.weight /g/
2.Pinal weight/g/
Weight loss /g/ 
Weight loss / % /

III.Boiling in Water: 
I.In.Weight /g/
2 .Pinal weight/g/
Weight loss /g/ 
Weight loss /%/

Bulgarian
Buffalo

115.72
68.27

4 7 .4 5

41.01

42.73
26.35
16 .38
38.34

44.87
31.21

13.68
30.82

Hurrah
Buffalo

117.10
65-36
51.74
42.02

48.91
30.54
18.37
37.74

50.63
35.87
14.74
29.22

Murr* *  y

Table 6. Palatabillty Characteristics of Meat

Bulgihuffirian»«In
Hurrahhll-f-f «1 ft__

Cro£
IIu i£ a-

A B A B A
1. Tenderness 2.3 2 .1 1.7 1.9 1 .8

2 . Juiciness 2.6 2.6 1 .6 1 .6 1.4

3» Playour 2.# 1 .8 2.0 2.0 1.3
4. Texture 2.3 2.0 1.7 2.0 1.7
5« Gen.acceptability 2.1 2 ;o 1.5 1.9 1 .8

1«9

1.*
1.9
1.9
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