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or N'h“'"r the buffalo exists it is mostly used as a drought
o p%.nu:‘ therefore it may be undoubtedly stated that the working
thy ”&tuhli‘ 1ts most pranounced characteristic. This is due to
| by, Selection under severe conditions, through centuries.
i “aage With great muscular capacity for hard work and excep-
"in, “&lstance to the unfavourable conditians were sble to sur-
"y 1::1.‘11 Cases, however, when improved methods of breeding
Ut%e Oduced, it was indicated that buffalo has not only out-
%%1 Yorking potential but also much better abilities for milk
| Qiul’b:' than it was supposed. Pairly high yields of milk, espe-
Wy ttu‘fat, are common where modern methods of selective
So' Proper management and nutrition were applied.
q'tlc far the most neglected and ignored productive characte-
I‘Ql’ - buffalo was the meat production and its quality . Gene-
%‘M ""ﬂne. buffalo meat, along with hide, is commonly consi-
Ry ] by-product obtained from animals which are not more
Ly % work or milx production. Also, when the calves are not
| %‘u 4 %8 replacement for drough or milking snimals, they ave
: 3\11 @ned and allowed to starve without using their gr wing
Ry Tor meat production. In addition to this, in some areas there

Ty
Mdice or religious prohibition againgt the eating of buffalo
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All these factors have contributed to the rather low yields o0t
inferior quality of buffalo meat commonly produced.

It can be concluded that the low yields and poor r"’u“
tion of buffalo meat are primarily a result of unfavourabl® ::‘,1
stances under which it has been generally produced, This st8 ' 5
may be confirmed by many investigations carried out all over'
world, Due to the restricted space it is impossible to menﬁwaﬂ
coment all these very interesting resul ts, We should stress, 19 o |
we did not find any data about the comparative investigatio®® "
different breeds and crosses of buffalo under equal condi® 'a‘ :
mely, we consider that the method of crossing different preed® of
buffalo could offer similar achievements to those obtained ™
her farm animals, Therefore we decided to carry out several ““y
ments in order to give some contribution to the 1mprovement ¢ ,o"
produc tion and utilization of buffalo meat, This programué "‘aopl”
uraged by the FAQMAn order to find out in what extent buffsl®
give significant cofftribution to meet the growing meeds foF 5

in the developing countries,

:

In this paper we are ready to present the resul 8 °£¢d'
experiment whith was organized to examine the fattening abil
carcass yleld, carcass composition and meat quality of Bulé
buffalo, Murrah breed (imported from India) and their cross®®

Material and methods
¢
This investigation is a result of collaboration bG"D"
the Insti tute for Animal Produc tion, Shumen (Bulgaria) and w(yn’
partment of Meat Technology, Paculty od Agricul ture, Belgré®
goslavia), The fattening and slaughtering of animals was C8F s
out in Shumen while the other research work was accompli.sh"d :
Belgrade.

Three groups of noncastrated male buffalos were for”:' !
the first consisted od 7 animals of the native Bulgarian b“ff‘lpr"
the second was represented by 5 animals ol the impor ted w,ah{ y
and the third was composed of 7 animals obtained by crossiné g
garian buffalo whit Murrah breed,

=302~




Ry the average age at the start of fattening was fairly
| b T

layg g " 811 groups /tab, 1/. The fatteming period lasted 130
A fog %n: 811 groups and the rations were equal, They cosisted of
Pl %3, *0trated feed mixture, 40% cob meal, and 20% of alfalfa hay.
"';f g ture wag composed of: 40% corn /maise/ meal, 20% wheat bran,
ooy, t'1°'er 0il meal, 15% barley meal, 3% dicalciumphosphate and
# | Individual feeding was organized so that individual feed

"dd '\n Won and convertion was recorded, For all analyses the usual
# targ
ethods were applied.

{

W
of | Resul ts and Discussion

14
0
o l. Live Weight Gain and Feed Convertion

!

"gﬂ’ &h% In the table 1., it may by seen that crosses have had, at

pﬁid :‘&.10 b&ge, 24 kgs greater average live weight than the Bulgarian

Wy, '* 0017 8 kgs grediter than the Murrah buffalo, During the

| Yy QJG Period, however, the crosses had practically the same ave-

| b"'d A 17 weight gain as the Bulgarian buffalo, while the Murrah

‘,,3 :o’h o el 8lightly lower daily gains., But when the lower trans-

l : uy % shrinkage and the higher dressing out percentage are ta-

| :"“ qt::“idu'aﬂon. it may be stated that practically no signifi-

: tla W ®rences in daily gains were found betwen these three groups.

E u"t *#h pointing out that all three groups achieved considerably

}( %‘t b tly gains and very good feed convertion which demonstrates

' ahuo is able to achieve rather great daily gains, at the
%ut 12 months, if properly fattened.

L g :" 1,200 kgs which seems to be affected by the age, sex,
é hx-qy %ze 1“"1"8 and the size of the breed, We consider that the
: bu:v.d % Afluences very much the daily weight gains, This may be
i fqlo S0 in our experiment. Namely, the group of the Bulgarian
%y ™8 composed by amimals Which derived from a bull whose pe-
%, *ghted over 1.000 kgs. This seems to offer great possibili«

Or
incl‘easing the daily gains by considering size in selec tion,

)
[0

::,f Q'5°0 ke The daily gains in many other experiments ranged between
| Y 8

l
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2, The Yield of Carcass and By=-produc ts

‘ﬂ’ |

The dressing out percentage was in all three 8r°“p‘:y |

siderably high showing only small differences in favour ¥ g
rrah group., When the relative yields of particular by-pl“’duc ”fl |
taken in consideration, it may be seen that the somewhat gr“‘f Y

0
dressing out percentage in Murrah buffalo could be a resul? {
smaller hide weight compared with the other two groups. Lo

There are many data in the 1iterature about the caﬂou‘
yield of buffalo but only a few of them refer to the dres& .y
percentage of animals with known history, Furthermore, W° y d,l”;
data sometimes are uncomparable due to the various styles ° iﬂ'ﬂ
ing practiced in different countries, In general, much m?’ ]
tigators refer dressing out percentages under 47% than ove i

§

Here again, many data idicate cinsiderably great 1 nai viduel ’,lf \
rences which give good possibili ties for improvement by P’"’P |
lec tion, t
w

3. Carcass Composition lh

N

L

el
The left sides of the carcasses obtained from w,u""
mals of each group were dissec ted and separated into lead mw t’d
parable fat, bone and tendons, The three rib cuts /10“’, 1-: ﬂw
12th/ were taken from all slaughtered animals and separﬂ“"c 10 b
lean -meat, fat and bone, This data are presented in the tab
A
o
¥ N
As 1t may be seeu in the table 2, the aifferenc® il

cass composition among the three tested groups were rathe® W
ei ther when the whole sides or the three¢rib cuts were a1e8®° o
However, by both methods crosses have showed some greater ﬁ l'ﬂ
of separable fat and bone and equally amaller amount of o

meat in comparison with the murrah and bulgarian breed.
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Yeq r Our resul ts confirm the data given by some of the inves-
8
Uil fy 4 7,13/ showing that the proportion of lean, fat and bone
e .
lew appro Satisfac tory in buffalo carcasses, More than that, we found

Iy e
b‘ﬂ which m:tely 2-4% smaller bone content than all other authors did
# d’@bee oz be Primarily due to the very favourable age /weight and
{ 4 finigh which achieved animals in our experiment,

"y lp “tis wort mentioning that the three rib cuts of buffalo
Qattle 0 Tepresent the tissue ratio in such an accuracy as in
éeat» : Na’mely, we found in three rib cuts about 6-8% less lean

o h 'ch‘%C fore separable fat and 1-2% more bone content compared

[
o“i 8¢ tuq) Hssue ratio in the whole sides.

dI"! 4. Some Chemical and Phisical Characteristics of

Lﬂ'f Muscle Tissue

g |

Lf;r :’11 % thlntl‘amuscuLar fat, myioglobin and oxyproline content as
tieUi‘nu ® mscle fiber ilame ter were established in the m, lon-

8
Rtog indorsi taken from all tested animals, The results are pre-
tab, 3

fy ufignificﬁnt difference was found only in fat content

7] ) 19uc Tah buffale and Bulgarian buffalo, In all other charac-
ly' ththe differences among the groups were smaller but logical.
Hpy, = 2MOUNt of myoglobine and oxyproline as well as the mus-

¥ ;iqrralﬂew fliame ter, wewe somewhat greater in the meat of Bulgarian
fth:b texturc” Showed at the same time glightly darker colour, infe-
‘1 8y ® amd less tender meat compared with the crosses and

LMN\ 9 of Nurrah breed (tab, 6).

Y b‘:acx'j’be o 8mino acid composition was analysed by the method

g “mlk' st by 5;001'e, Steine and Specman, mddified by Dzamich=-Velich-

p‘h Ty € the Unichrom - Beckman analyser, The results are presen-

J| . L
1'3 Wable 4 ag percentages of the fresh samples,
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In relation of most amino acids analysed, three v
significant differences among the three tested groups. This
cially the case with the amount of Aspartic acid, ihrconina'
Glycine, Valine, Methionine, Isoleucine, Leucine and pheny}? o
The meat of Murrah buffalo, however, when compared wi th the owlf
two groups,showed only a higher content of Lyzine, while w:‘,.o"
rian buffalo had in comparison wi th other two groups & smal uu’
tent of Arginine, Glutamic acid and Cystine, but a greate’ ‘4’1
Proline, The latter is very indicative as it is in ealccox‘danc ¥
the findings of a greater Oxyproline content /tab, 3/ 8% ' p

with the evaluation of meat tenderness /tab, 6/, Namelys '
cates that the meat of Bulgarian buffalo contains mores o Fd
even coarser connec tive tissue that the meat of Murrah pref ‘

crosses,

5. Palatability Characteristics of Meat 3
. iﬂgw’
The eating quality was tested by panel method us n;u’b
ranking system, 'lhe samples were taken from the m, longisaidgé;“
and prepared by three methods of thermal treatment: dry ne? /]
heating in fat and boiling in water until the temperawr® 09,5
reached in the centre of the pieces.,\In the table 5 the :’,
.weight due to thermal treament are shown, and in table
rized results of the taste testing are presented.

i

#

From the table 5 it follows that no significad’ d:o‘

ces in weight loss were found by dry heating, When thersd dﬂi {
in fat and in water, however, the meat of the crosses gho’ pﬂf'
siderable smaller loss in weight that the meat of Bulgari W

and slightly smaller loss in weight than the meat of Hur” t”" |
n of
f

Al though we are-not able to present precise explanatio
phenomenon, we may point out to the connectiom of it vi & #
inferior tenderness and juiciness which is proved by pan® !
/table 6/,
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e ! The summarized results of ranking the samples of meat of
vm‘!‘, ® testeq groups are given for tenderness, juiciness, fla-
g e ture ang general acceptability (tab. 6). The panel testing

| ey m:’ied Out with fresh meat, 36 hours after slaughter /A/, and

e :'C, > days af ter slaughter /B/, The meat of Murrah buffalo
at ;r%s‘s showed better palatability characteristics than the
h“unes “learian buffalo, especially with regard to tenderness,
4 tox E general acceptability, while ragarding the flavour

e these differences among the groups were rather smaller,

CONCLUSION

°1u310n8 %0 the basis of the results obsained the following con-
"8y be drawn:

j Ereate Lo At the age of about one year, the crosses showed a

t“iul " Welghy at start of fattening than both parents breeds, Cer-

"ty B' the difference in this respect was greater in comparison

beaul‘ca Sarian buffalo than with Murrah breed, ‘lhis seems to be a
increageq vigor with the crosses due to heterosis.

difr"l‘gnc‘ % During the fattening period there were no significan?
i*‘oupa' & Tegarding daily weight gains among the three tested
g ttenuon should be paid to the very good daily gains and

THons which were achieved by all three groups.

::irly l31' Carcass yield of about 54% may be considered as a
Dabebleg dressing out percentage, especially when rather low
X e e content, we found by dissection, is taken into acco=

:::g%upsul‘rah breed showed somewhat ligher hide than thé o ther
] . 80d this has certainly contributed to an analogous gre=

Sing out percentage if compared with both groups.

Yy

* 4. ihe produc tion of lean, separable fat and bone in all

0

Qi’ “eparated groups was quire satisfactory. Somewhat greater amoun s
‘ l‘%aee ble fat and bone content were found in carcasses of the

; % in Nurrah breed and in Bulgarian buffalo.

Qh\l S ‘he three rib cuts do not represent the tissue ratio

e
% alo alcs
% 8 Carcasges with such an accuracy as in cattile, showing

e fat and bone than it actually “is.
-307-
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6. The meat of Bulgarian buffalo had a somewha? & )
e

content of Myoglobine and Oxyproline which is in accordan® g

198
the darker colour and less tender meat we found by panel y
er o
4

7. The amino acid composition indicates a greﬂt i
of connective tissue in the muscle of Bulgarian buffalo P : ’
son with the Mw'ran breed and the crosses, eﬁ

8, The crosses and the Murrah breed showed definiwj'ﬂ
van tages regarding palatability charac teristics : tendernees;uf'x‘
ness, texture and general acceptability, With regard % £18¢ ‘
croese‘gersfxperior compared with both other groups.
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gty
T;wh ° 1o e 1, Weight Gain, Yield of Carcass and By-products
ou"" 2
Bulge. Murrah |Vros.F,
\\ Bu.'falo |Buffalo|Mur x Ba
-N e
» 3 umber °f animald tested i 5 2
g 3- Day, ® &t start of Pattening (months) 1.7 11.6 | 1140
y Inia of f&ttemn& 130 130 130
S by 281 L.Weight at fattening kg | 242.8 | 258.6| 26646
ol b A :l LeWeight at fattening kg | 376.0 | 374.0| 401.0
# | Do edage daily gain xg 1.024| 0.951| 1035
| &g, ®Ouvertion OFU 2.24 | 7.77 | 725
S0 Ly, "POTtation shrinkage % 3,67 | 2419 | 3.32
10' *leht at slaughter kg | 362.2 365.8| 387.8
™ Drg, 'ed carcass weight kg | 194.6 | 200.0| 209.7
R, e "5 out percentage % | 53.73 | 54.67| 54.07
5 Hiyiﬁld of by-products :
o i % | 13.94 | 12.46| 14.05
; . % 3,87 3,66 3«9
1. % 1495 1.99! 1.83
il ~ Lung % 0.36 Oe443 0.37
Rive % 0.52 0.56| 0.49
‘Kidnr % 1.12 1.15| 1412
R Tl % | 0.20 0,26 ~ 0417
"eue % 0.23 0.27| ©0.19




Three rib cuts

Table 2. Tissue ration in the whole carcass and in

Bulgarian Murrah Cross’ n
Buffalo Buffalo uurr"
kg | % xg| % | k8 d
I. Whole Carcass :
1.Weight of the left side [102.,7| 100 |100.8
2.Lean meat 1th quality |[45.86|44.65 |44.6
3.lean meat 2nd quality |28.00(27.26 |26.07
4,Total lean meat (2 + 3) |73.86|71.91 | 70.76
S5e.Separable fat 10.16]| 9.89 | 9.97
6.Bone 17.30|16.84 |18.03
7+.Tendons 1.40| 1.3%6 1.93
II.Three rib cuts : 4w*
1.Weight of cuts 2.61| 100 | 2.79 100 | 317 4,50\
2.Lean meat 1.74| 66,74 1.88 67.34 197 68.64’
3.Separable bone 0.40| 15.34| O.u4] 15,77 0459 49‘5'2
4.Bone 0.86| 17.64| 0.47 16.84 0.63 | |
III.EyB Muscle Area (cm?) |
em</100 kg Carc.Weight ]
!
|

Table 3., Some Characteristics of Muscle Tissue

)
Bulgarian | Murrah Gﬂ’;’w |
Buffalo Buffalo | Mur?
1.Fat content % 1.36 0.64 4.0; |
2.Myoglobin 1.53 1.40 4';0 i
3,0xyproline 0.78 0.74 0‘67 |
3.Muscle Piber diameter 58.83 57.14 56¢




Tﬂble 4,

The content of Amino Acids in M.Long.Dorsi

dugng Acig Bulgarian Murrah Crosses
I«n\ Buffalo Buffalo Murr. x Bulgars
Hia;l:in 1.800 24162 1,722
e

8ingne 0.767 0.868 0.835
Aepm‘i 1.218 1.435 1.422
Tbnonz Aciq 24555 2.518 2.625
Senin » 1.172 1.186 14231
Gl“tau 0.874 0.899 0.926
P!‘olin,c e 34965 50311 44154
Glniue 1.185 0.914 0,928
41% 1.066 1.053 l.051
°n~¢1n° 1.416 1.571 14488
I‘lln: 04363 0.523 0544
ot; 1.318 14370 14355
Iaoi:ni“ 0,646 0,660 04659
Iauci:ine 1,227 1,159 14233
T”'%i: 1,878 1.825 1.952
Phe,m&: 0.816 0.871 0.894
w 0.904 0.955 0.966
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Table 5. Shrinkage During Thermal Treatment

Table 6. Palatability Characteristics of Meat

Bulgarian Murrah Crose’
buffala bu urre ;
A B A B A
* '109
1. Tenderness 203 241 1.7 1.9 ']08 4,8
2. Juiciness 2.6 2.6 1.6 | 1.6 104 48
3, Plavour 2.5 1.8 2.0 | 2.0 13 19
4, Texture 2.3 2.0 1.7 | 2.0 17 19
5. Gen.acceptability 241 250 1¢5 | 149 1.8

11‘

| i
Methods of Thermal | Bulgarian Murrah CroSS"’Buu.}‘
Treatment Buffalo Buffalo uuir%
I. Dry Heating: ¥ i
1.In.weight /g/ 115,72 117.10 125'54
2.Pin.weight /g/ 68.27 6536 The
1
Weight loss /g/ 47.45 51474 518
I
Weight loss /%/ 41,01 42,02 y
II.Heating in Fat: 2 ‘
1.In.weight /g/ 42.73 48,91 45-05
2.Final weight/g/ 26435 30454 %‘
Weight loss /g/ 16438 18437 16¢ %8l
Weight loss /%/ 38434 37.74 55‘7} |
ITI.Boiling in Water: - :
1.In.Weight /g/ 44,87 50.63 5"'88
2.Final weight/g/ 31,21 35,87 y |
Weight loss /g/ 13.68 14474 ; "5’;:
Weight loss /%/|  30.82 29.22 25

e
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