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Many authors stated that the chemical and physical properties of meab aré '
gely influenced by various ante and post-mortem factors, among which speciesand.
age were reported (Hedrick et al., 1957; Wilson, 1960; Sokolov, 19653 Ragab °
1966; Lawrie, 1974). '

These authors also mentioned that the different cuts of meat show
chemical and physical characteristics.

The present work deals with some of the chemical and physical factors whii”’
are of great significance to the lamb quality. The effect of age on the meat
lity was studied using two cuts of lamb carcasses (sir loin and rump cuts)* y of”
same cuts obtained from buffalc males of 18 months age were also analyzed:
fect of cold-storage and frozen storage on the physical properties of mea® i
also studied.
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calves were used in this study. Lambs and buffalo calves ”:

bran , ﬂ2,, ‘rice braw , 20%; calcium carbopnate , EN, and

sodium chloride, 1%. The daily intakk for lambs and °ﬂ1?ai

from weaning to slaughteriag , the energy and protein'conteng

of cach ingredient were as reported in the Ministry of Agpia

culture Bull. (1968). This experiment was carried. out ag ﬂnt.

Farm of the Faculty of Azriculture Sciences at Moshtouhor .

Tﬁe lambs were slaughteréd at 8,10 and 12 nonths of ago
t 3 lambs at each ase ), while threc calves were slau;htered
Iaf 18 wmonths of age. ‘Jointing of laab and buflalo calves
" carcasses was done in the same mganer siven by Darwish (1963)
for buffaloes, to obtain similar cuts. After about 1% hours
of szlaushver samplés were taken froxn sir lion and ruup cuts

(fresh).

The moisture, crude protein , fat and ash contents vIeue
deterained using the methods given by the A.C.a.l. (1970) o
For calculating the enersy value totul summation of soisturey
brotein, fat, and-ash content was subtracted from 103; to
obtain the carbehydrates content. Protcin and curbouydrates
contents (%). were multiplied by four , while the fat sontent
(%) was muItipiied by nine . fncrsy vialue wes nresenisd o8
¢al/100 gm . -

Phe water holding capdeity (WHC) and plusticity vers
nodi~

measured following the Grau and Himn methol (1957). as

fied by Vclvinslkaia and Merkoolova (1958).

Protein water coerficient ( PWC = % Protein . )
% tater )

and protein water fat coefficient ( PWFC - % Protezn il
% yaver + % £2 4

i}

ware calculated. Accord1n~ to Tsuladze (1972) thne tendernc
rC

of muscle tissues increased with decreasing of PUC and puT

valuese.




.

The physical properties of meat were also studict ufter
one, and six days of cold storazd at #° ¢ and after one and

tiwo sonths of frozen storage at -10%.

S

The results for all deterainations nre presuntoed as

@mean values of three animals .

RESULUS AND DISIUS3ION

|
A) Chemical composition
a) Effect of cut:-

Data given in tablel, show the chewnical com- !

position of lambs and buffalo calvese LU could be nolicud
i
thut regardlpﬁs the specics and oze , rump cub showea lower . i
moiszture content and higher dry maticr coutent bthen Lhe sir !
loin cut, which may be ascribed Lo the higher fab couteut in L
y :
the first case (Wable 1). .Frobein conbunb was yelﬁtiyuIJ :

lower for sir loin chan ULhe rump. he ash as well us vhe
moigture coabunls were orovorcion lly colatud Lo bue oroboin
content, while were inversley vrcluted to Uhe fubt convenc.
Similar findings were reported by JSokolov gt ol .(13C0). Duc
to vie nijh.r fab and srotein coacenl 10 Che PWwip oo Loy
value wus bijher as comparcd cich that o) sir jola cuiy 'he

carbonydr tes contout wus always lo.or in Che zunn cuba

Tuble 1 The chanmicol comnosition of siv luin :wnd rwmp of lomng

and buffalo calves .

Lamb mecat TPifta 1__0 el
Contents 8 mthe of age 10 mth. of wuxe 12 wth.of age Wedh. of age
Sirloin Rump Sir lin Rump Sir loin Rump  Sir loin  Rurip
Misture (m.% 63.20 61.20 2.7 €0.40 6.0 DO . B.60 5@%’0
Lebadony - - 93.58 B9 .63 ND
Dry .% 36,80 38.80 3.0 .60 8.0 MDD KA 1B.70
matior Reteation )/ = - 102.45 102.06 104,08 10%.87 - -
Pobdn  om.% 18..00 9.2  17.00 18.60 1.0  18.00 17.70 13,40
Ietentiny - . G 44 P83 92.22 B.H - -
Fat Zme 17.50 18.%0 19.20 V.0 20,30 D90 240 24,00
Retentimy, - - 109,71 108.20 1600 121 - -
Ash g:n.f‘é G.90 1.00 0.60 0.90 0.80 0.%0 . 0.80 1.00 |
fetentiony - - 100.00 9.00 83.%9 100,00 - - [
Sorbohy=  gmeS 0.40 0,%0 0.60 0.30 0.60 0,50
drates Reentiony. - - 150,00 100,00 150,00 €667
Lnergy Zin, o 2511 AP0 245.20 253,40 51,90 FIJA0 D440 0,8t
value - - 105 .24 104,57 08.83 107.9 ~ -
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Table 2; The chemical composition of the rump
as vercentaze of that for sir loin cut.

Lambs - ' Buffulgey

iOéntents
% 8thm.of age: 90mth.of age “2mth.of ase 18mth

-of a;:

Moisture 96,34 96,95 96.76, 96.08
Dry uatter 105,44 105.04 105,22 105,55
Protein 106.67 109.41 108.43 103.9¢
Fat 194,57 - 103.13 102,96 107,14
A s h 111.11 00.00 112,50 125,00
Carbohydrates 75.00 50.00 83,33 60.00
Energy value 105.02 104.36 104.22 135.98

———

From table 2, it could be observed that the differences in
the chenical comnosition betwcen the tuo stuwiied cuts, however
existad, were not hih, except for ash anl carbolydrites contentg.

. *
beiag J.92-4.05% , 5.94=5.56%, 3.96-6.,67%, 2.97-7 1455, 0.00-25%,
16.67-50% and 4.22-5,98% for moisture, dry mabter, wrotein, fat,
ush, earboliydrites contents and ener;y viiue ressechivoly,

b) Lffect of Spccies
from table 1, it could be aoiizad bhue Lig

Luabs aeut Shoved ulicr moissuec Convent woix leuor sr0Celin,
aad onlozdcity, S5ocelully when lambs of 12 Lonbas of GG wWeL: Lol
valed wicn buffuquS, of 18 months of agze . Aécording Lo
sokolov sb al , (1960), mubton retauinad ulher Fab conbtene
and caloricity; lowsr moisture and nyotein contints. The lower
Tat coateant und caergy value ( Tuble 1) found for Limb moeut
( compared to buffaloes ) may be dbtributed to sovoral factors

such as the vnossible intense depogition of fat in tne tuil.

From table 2, it could be notic.ad that differenges in
thé oroteing fat and ash cons:nt as wvell as in Shoe encﬁgy valuc
between the rump und fhe sir loin cuts were reletively more

pronounced for buffalocs meat than the lamb neat, Differences

betusen the two cuts with regard to noistnre, dey matter and

|
carbohydrates were similar in lambs and buffuloes meat,

c) Eifect of age:

iith advancin; of ame the moisture, protecin and ash con-

tants decreascd while the fat content inceeased (Pable 1).
3imilar trends of chanzes due to agme were réported by Lawric
(1974).

From table 2, it could be obsesved that difforeaces bet-

deen ths buo studied cuts wipe not sifuciod by arre cxcept for
_




| I
' ) |
fat and energy value, where such dif “erences shoued sdue decrease . I
; witbh udvarxciing of age,. 'This indicuted-that the lcvosition of
! . : } |
fat with inecreasiny of age may be relitiv.ly more vronouncced in ! :
| t
sir loin as compared with ruwmp cutb. i A
i '}
B) rhysical proserties ' ll
a) water.nslding caracity:- [
Duta presented in table ¥, show Luc averyge "
. i
water holding capacity of Lhe lumbs wn.. buifulocs aucate 1
e e
bl
; i |
1- Effect of cut LI
Trom talbe 3, it could be nolized thuabl, rosue- Ml |
. |
dless to thae age , species or sioruge cuacilions, the watze I
L . | | |
holdinz capacity (WIC) was bettes for sir loin bthun the cump |
cut in as wuch as the area of exudutive i.uor by usressing (in cw ' i
wus smallier in the first case than the luibter one. his uny be iy
E atcributed to more watcer binding ubililty of proleing wud lover R ' '
conneclbive tissue convent in the sir loin bhun the runp cub : ) it Ml |
: H [
( Laurie, 1974). [ -
|
i |
- ]
il
. 1 I \ I: 1
Table %, : The water holding capacity ( in cm2 ) of lanbs and . : "
buffaloes meat as affected by storase conditions. ! | .
! s
%
| ] !
: . . T Buffaloes !
Water holding capacity Lambes = 1
amth.of age 12mth.of age  18ath.of age 'l
e i | |
Sir 1@ni- Rump Sirloin  Rump Sirlein  Rump
! |
Fresh c 2.2 3.5 4.1 5.3 4.5 J_.5_.-_"7."7 nEx :
samples Retention®100,00  100.00 100,00 100,00 100,00 100.00 . ‘
| |
I ~ . |
| 24 hours at cm? 3.4 5.7 6.5 9.4 6.6 8.8 ; i
i 4% Retention % 154.55 162.86 158.5+ VA% W67 439 A
|
;' 6 days at ¢cn® 2.9 4.8 5.9 8.3 7.2 9.6 : . !
i - 4% Retention% 131.82 137, % 3.9  156.60 160.44 163 42 |
g . I
1 month at cm® 3.4 5.6 6.9 9.4 7.8 10.2 |
- =10% Retention® 154.%5  16€0.00 168.9  TW7.%6 175.33 18.95 : !
2 months at Cn. 3.8 6.6 7.6 10.1 8.5 1.3 {
"=10% Retention® 17233 188.57 185.37 190.57 188.89 198.25 'l
|
\
vl ¥rom Luble 4, it could be noticed thut thae fresh sirloin cut o ;
. e ” T
d showed better WHC than the rump cut by 26 67-59.09%. 8‘3




Table 4: The water holding cdpacity of rump cut as percénfa$e'
of thet for the sir loin cut, : i =

‘ —
Sauyles Fresh 1day 6 Jdays 1 ath. 2 uth,

at 4% at 4% at-10% at-10%

Tamnbs §uth.of uge  159.09 167.65 165.52 164.71 173.08
12 mtheof age  129.27 144,62 140153 136.23 15590

fililows iSeiheol ag 126467 132433 132,96 130.77 132,94

—
2- Effect of speciesg:

From.table 3, it could be noticed that the WHG Has

better for lambs meat than the buffaloos meul, which may

be at.ributed to the lower comnective tissue content iy the

former caée than the lsatter one.

It could bé aslo noticed that the differences in the
WHG between the sir loin and rumps cuvs were less marked ror
buffaloes than mutton regardles: of age (Tuble 4).  Mhis may
be due Lo the hisher fat content in buffauloes meat than the
Liabs meat (Table 1). Lauric (1974) reporled that the higher
WHC in pork then beef uay be abtributed to fhu hishee fat cona
Ltant of pork which may looscn up the microstructure of pork,

thus allewing more vater Lo be eutruinod e

3= Jifcct of uge

With advenzing of aie tae Wil or iAmbs kcus decreused
(Unble ). “whis decrease ﬁay be ateributed Go the lowver bine
ding ability of proteians aad higher connective tigsue conbenb
I

cad firaness with incvcusing o wce (Buitotov, 1905).

cas the e of auaizals iancressed the differazes in She
WHC Detweea the zir loin and runp cubs decocused (LYuble 5).

- Hence the deterioration of tre ¢ wiln 4ED Wus more proaounsed

Lor the sir loin cut thun Lhe tup onve  Tais muy be ateribuboed

" to the possible more detoriovubion of seobodin binding abilily
B 1
of the sir lein cut with inereusing oi age when conoured with
LLi rulp onca

Table 5 : The WUC of the lumbz meut ufter 12 aanths

as percentage of tae UHC at 2 wonths

Storage 1 day at 6 daysat 1 wbh.at G wth.at
4% 4%¢ -10% -10%

186.36  167.65 165.52 1€e4.71

151.43 144,62 140.68
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4~ Effect of storage :- _ )
During cold=storage for ﬂ-éay the WHO decroased (Tablel)
due to the ahtaék of rigor‘mortis which is usually accoupanied - A
by the decrease of PH toﬁards the isoelectric point of proteins
and the association of myosin Mid.th actin (Lawrie,1974). The 51
WHC increased after 65dayé of cold-storage (Table 3) due ?o aging : ! i
which is QCQompaniea by dissociation of actomyosin and incréase :
| of pH (Sokolov, 1965). = At the'end of cold-storage (6 dags) the : '
| ' ; WHC did not reach the ariginal lewvel characterizing the frish ; bro il

meat (Table 3) because of the incomplete dissociation of actomyosin _
; _ ] 4

and relatively low pH value of the tissucs (Sokolov, 1965).

The WHC cpanges , after one day 'storage; were less maried
tor buffaldes meat than thé lambs meat, because the top of rigor |
mortis was reached in the first cdse, being one daf as found
by El-Dashlouty et al ., (1967), while theé top of rigor mortis

for buffaloes meat wag recorded after three days of dold—stdrgge o :

(El-Ashri and El- Dashlouty, 1970) . The imporvement of the WHC -'E |
after six days of cold-storage was also more rapid for lambs

3 . than buffaloes meat which indicated that the aging of mutton is ' |

more rapid than for buffaloes meat ( El-Dashlouty ct al , 1967 '

and‘El—Ashfi and #1-Dashlouty, 1970). B : : ‘

Thé-higher values of WHC for buffalo meat after six days - i
of cold-storage as compared with one day storate indicated that ,
after one day sltoraze $till more deterioration of WHC occured. ! ik

Then possibly after three days storagethe imorovement begun. i ' '

During frozen storage the WiAC was dotorioratsd. g )
Thig could be-attributed to the protein denaturation by freezing
| : (Lavurie, 1974). fhe decrease of water binding ability wvas more—
. pronounced for buffaloes meat than the lambs meat, indicating- -
the posgible more_denaturation of proteins in thé forner case
| vhen compared with the latter one. Buffulocs meat contained
I ninher fut coutenl than the lambs wcozbt. During frozen stonnse
[ the oxidation and products of lipids readcrs the magcle srotein R ‘ l
! insoluble which recduced the WIC of et [
On storage the effect of age , species and cut was noticed i

as for the freah meat (Tables 3,% and 5 ). 2 '

| B ~ Plasticity:
. Plasticity was deternined as indication for the.meat tender-
ness. The incrcase of the area of presced meat (in cm2) indicates i ' i

the more tender meat (Grpau and Hamm, 1957). “r bl

i
|
|




1 Effect of cut-
Data in table 6, show the averabe plastlclty'
(in cm2) for the lambs and buffaloes meat. A
From table 1, it could be noticed that the sirloin cug
was more tender than the rump cut regardless the age, Sﬁeqies

and conditions of storage.

Data in table 7, show that the differen&es betwzen the
fresh sir loin and rump cuts were 25.81-26.67 ¥. The more tendepe
ness recorded for the sirloin cut, as compared with the rump may’
be dtfrlbuted ‘to the lower connective tls;ue contents and flrmn9331:

(Sokolov, 1965) as well as the better water holding capacity L
" (Table 3).

Lamb f Buffaloes

Plasticity 8 mth.dlage 12mth.of age 18 mth.of age

Sirloin Rump  Sir Join Rump  Sir loin Rump

Presh sample c¢'me 3.6 3.0 3.1 2.3 2.7 2.2
Fetemtion % 100.0  100.0 100.0 100,0 100.0  100.0

1 day at4 o2 2.7 2.4 2.2 1.6 2.4 1.7 B
Retention$ 5.0 0.0 7097 607 7.78 77.27 |

6 days at4®  cm? shosuguaisin rorEesr-AleT 192,00 1.6
- Retention% 83.89 85.3 83.87 78.26 .07 TR73 [_

1 motth ab0€ 2 3.0 24 24 L7 1.9 A5

Retentim® 83.5 80.00 77.42 791 P.37 63.18

omonth at =108 com® 2.5 2.0 2.0 1.4 1.6 1.3
Retertion® €944 66.67 G2 .87 5.26  5.09

2- Effect of species:
It was found that the buffalocs meat was less

tender than the lambs meat (Table6). Ragab et al, (19€6)
reported that the buffaloes meal is generully toush and course
vhen compared wilh cow's meat. This may be possibly due to

larzer amounts of connenctive tissues and moie thick muscle l

fibres .




%

Table 7 : The plasticity of rump as percentage ci that fut

- gir loin .

E 1 day 6 days 1 mth. 2 mth. !
Samples Fresh at at at at : }
4%, 4%, -a40%. -10%. o

Lambs : 8 mbh. of age 83.73 77.77 78.13 80:00 80.00
12 mth. of age 74.19 72.75 69.23 70.85 70.00 '

Buffaloss:18 mbth. of sge &1.48. 80,95 80.00 78.95 81.25 b

. From table 7, it could be conclu@ed that the differeﬁces i
in tenderness between the sir loin and rump cuts ( fresh samples) - i i [
were higher for ‘buffaloes (18 months of age) than lambs (12 months |
of age). The contrary may be found if the buffaloes meut was com-

pared with lambs meat at 8 months of age . This may be due to b

complex effects of moisture , fat, WHC and connective tissue con- |

tint and firmness . il
3~ Effect of age: ' [
yith advuncing of azc the mesat tenderncss decw l
reaged (Table 6 and 8) , which may be attributed to the incrcase |
of nuscle fiber diameters and connective tissue content and Y eme- = !

ness (Lawrie, 1974) as uell as the deteriorution of the WHC(Table.Bha |

From tables 7 and 8, it could be noticed that with advan- A
cing of age the diflcrences between the tenderness of the sir : 1
loin and rump cuts increased, which may he duc to the possible

increase ‘of the differcnces in the connective tissucs. ' al

Table 8: The plasticity of the lamb neunt at 12 moanths of

are as percentage of plasticity at 8 nonthds

Storage 0 1 day at 6 days at 1 montp at 2 months
40¢ 4°¢ -10"c. at -10"¢c |
]
|
Sir loin 86,11 81.25 81.25 80.00 80.00 H
Rump 76.67  76.19 72.00 70.8% 70.00

I~ Effect of storage:
By cold-storage for onec day, the meat tenderness
decreased dme to the attack of rigor mortis, waich may be ascri- : "

bed to the muscle contraction, association of myosin with actin,

the decpease of water binding ability as well as thé'increase of ‘ 8‘; :




. connective tigsue firmness (Abd Bi-Saiam, 1978). After one day
storage at 4% the decrease of tendgrness wag moxre pronounced fox
“lambs than.buffalges.meat indicating the top of rigor mortis in
tﬁe formexr case while the meat was sfili far away from full rigop
in the latter case-. Thé decrease of plasticity values after six
days of cold-storaze of buffaloes meat as compared-with one day
éforage, indicates the pbssiblé more decrease of tenderness
after three days storage iee.on reaching the top of rigor : :
mortis. After 6 days storage lamb mea: shgwed markéd improve~
ment of tenderness due to aging , while the aging stage ﬁas .

still not reached in the case of puffalo meat.

By increasing of frozen-storage tise, tﬁe tenderness of
meat continuously decressed, which may be attributed to protein
denataration and decrease of the WHC (Table 3). The decrease
of the plasticity was more pronouncad during frozen storage for
buffalocs meat than lambs meat (Table &) indicating the ﬁore
WHC deteritoretion and the possible more clhianies of proteins in

the formar case .

Trom tables G,7 and 8 it zould be noticed that the diffe-

renecs between the sir loin and Fump cuts were still observed
durinz storage. It may be also concluded thut the rump cut
shoved more dszzcrease pf tendcerness after one'day stora;é at 490
as well as during frozen storase and less pfonounded improvenent
on &sing when commoied with Ghe sirloin cut o Such resulds

par:lled the raty of YAC chauses laecint 2lovr o { Pable 3 audb ).

C. Mexture indicen
e texfure indieces w-re surested by 'suladze

; e ’ : C o
(1372) as an indicubion to the teadsrnes: of &

§oerant auseles
énd specieg of fish. The PWC and PWFC dccreasc as Ehe tender-
ness of meat increases.

Dhe values of the PYC and PWFC for frozh meat are miven

in table 9 .




Table 9 : The PW and PWF coefficients for lambg and

. and Buffaloes meat .

L a m b s Buffaloes : il |

Coefficients g tyn, of age 42mth. of age 18 mth. of age i )

Sirlion Rump _ Sirloin Rump Sirloin Rump 0

PWC 0.2848 0.3138 0.2690 0.3015 0.3021 0.3268 i _ ; i
PWFC 0.2231 0.2415 0.2024 0.2233 0.2185 0.2291

From tables 6 and 9, it could be noticed that the texture

indices were valid as indications to the tenderness of different o1
L

gpecids and musc¢les but failed to indicate the changes of tex-
ture due to age . Both PWC and PWFC values wcfe lowér for lambs )
meat than the huffaloes meuab ahd werce lover for the rump tissucs I
when compared with the sirloin, indicatipg that lambs meat and . i
gir loin samplés were.more tender than the rump and buffaloes }

q i

samples. uch resulis were in parallcl yibh the valuzs of plasbi- |

|
]
city ( Table 6.). . i
|

As the sge of animals increased the mneat tenderness 1

decreased as was found from plasticity values (Table 6) « i

Meanwvhile PWC and PWFC gave unexpected results in as much
as tﬁe values of these texture indices decreascd with increu- ' !
sing of age (Table 9). The unexpectod results could be
£ explained on the basis that by increasiny of age Che rate i
of decrease in the protein conteﬂt was marked ( from 100%
to 92,22% and 93.75%, iec.by 7.78 and 6.25% for sirloin and : oy
rump cubs respectively ) as compared with the rate of dec=—
rcése in moisture content ( from 100% to 97.63% and 97.55%,

o ; ire . by 2.37 and 2.45% for sirloin and rump cuts respec-—:

Similarly on calculating the PYFC the fat content increaged
. with advancing of age wich reduced the PWFC values ( instead
of thelr increase Qith the decrease of meat tenderness ') . |
Thereyby when follawing the chazes of Lenderness with advan- :
cinz of aée the PWC and PWEC values should décrease which is

the case in table 9. When the ingerse values were calculated

e

|
|
|
|
|
tively. ) So the values of the PWC decreased with age. ' {
jees WPC and WFPC instead of PUC and PWFC ( rable 10 ) Thac l

values of the texture indices increased with apie, ises. with !
. B N )

Y decressinyg of plasticity ( Table 6 ) and tenderncss .

§ s ar ' 269 |




Pablé 10 : The WPC and WFPC of lambs and buffaloes megy

——
L A m b s Buffaloeg
: —

Coefficients )
8 nth. of age 12 mth. of age 18 mth. of QSE

— -3

Sirloin  ‘Rump Sirloin Rump  Sirloin Rumy,

3.51 3.19 3.92 3.32 3.31 308

4.48 4,14 4.94 4.48 4.58 4,36

—
But these inverse cosfficients, in their turn, did not reflect

the effect of cut or species on the meat tenderness.
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