vet.Med.J.,Giza. Vol.52, No 3. (2004) : 415.423

' RED BUFFALO MEAT.

SAMIA EL ZEINI* and B.G.A. FAHMY *:
*Food hygiene department and **Biochcmislry

Animal health institute, Dokki, Cairo, Egypt.

Received: 21.4.2004.
Accepted: 23.6.2004.

SUMMARY

Ten kilograms of gluteal muscle of native buffalo
was divided into 10 equal parts. Each kilogram
was subdivided into 4 parts each of 250 grams.
The First part was examined as fresh meat, the
other three groups, were kept in deep freezer (-
20°C) in plastic packag;e for three successive
weeks. After each week the samples were al-
lowed to thaw at room temperature (25-28°C) for
2.5 hours, then examined and refrozen. The sam-
ples were examined for three successive weeks.
PH, moisture, ash, total protein, sodium, potas-
sium, iron, ALT, AST, total protein of thawed
meat and drip were measured and poly-
acrylamide electrophoresis was carried out during

Study,

hutritional disease and toxicology department,

Humidity and pH as well as ash and total protein
percentages were decreased after thawing for
three weeks. Sodium and iron were increased but
potassium was decreased. ALT and AST were
also decreased, total protein for both soluble pro-
tein and drip was decreased. Protein bands profile
demonstrates characteristic changes in meat and

its drip.

INTRODUCTION

The application of freezing for the preservation
of food has been practiced for several years to
maintain its quality during storage, distribution

and marketing. Although meat freezing is gener-

ally conceded to cause tissue damage and some

quality loss, it remains the method of preference

for long-term storage (Lind et al, 1971; El-
1976; Varnam and Suther-

Badawi and Hamm,
t al, 2000). Temperature

land, 1998 and Lyon €

415

CamScanner


https://v3.camscanner.com/user/download

fluctuation and/or ab
portation, storage and/or consumption
problems are direct con-

and physicoch

(Bcnjukul et al,

main problems. Those
emical

tributors to the biochcmicul
¢ structure

changes of the muscl
2001). In low in-

and Bauer,

1997 and Benjakul
ms come oul (like ¢

oble lec-
1 causc storage temperature

and/or the frozen

dustrial facilities pr
tricity cut off whicl

fluctuation, shipping problems
ct temperature through-

meat is not stored at corre
am and Sutherland,

out its storage life) (Varn

1998).

The changes associated with frozen storage are

due to the osmotic removal of water, denaturation

of protein and mechanical damage that lead to re-
lease of enzymes and other components (Consi-

dine and Considine, 1982; Restle et al., 1996 and
2002).

Frozen meat which is thawed out, yield on abun-
dant supply of extracts, forming an excellent me-
dium for bacterial growth that enhanced the phys-
ical and chemical changes in meat leading to
lowering its keeping quality and market ability
Bacteriological evaluation of fresh and thawed
meat has been conducted by many authors (Berry
etal, 1984 a & b and Chang et al., 2003), while
chemical evaluation is still not well documented
FI".' . . N
esh meat may be substituted with fr
thawed me: .
eat. Consumers can not dj
s ot differentiate
y between fresh and froze

ot n-thawed meat
ore, the purpose of the ; .
present Investiga-
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thaw cycle on biochemical and thSiCOChe

changes in the buffloe red meat muscle gpq :
they
e

after 10 differentiate between fresh ang thayy
frozen meal. N
MATERIAL AND METHODS

A total of 10 kilograms of fresh lean bufflge meat
from glutcal region from 10 bufflow were ob.
wained from cairo abbatoare (EL-basatine qre,
cairo) and divided into 10 equal parts. All sap.
ples were free of fat. Each kilogram of lean mey
was subdivided into 4-equal parts. The First paq
was directly examind, while the other three parts
were packaged in polyethylene bags, sealed and
subjected to freezing (-20°C). At the end of the
first week, the frozen samples in the sealed pack-
ages were then placed at room temperature (251
3°C) for 2.5 hours till complete thawing. One of
the three samples was subjected to investigations
while the other two samples were re-frozen for
another weak. At the end of the second weak f1o-
zen samples were thawed again and one of them
was examined while the third sample was ™
frozen, thawed and examined at the end of ¢

thi ) )
hird weak under the previous conditions.

Meat samples (fresh and frozen-thawed) Wer® o
alyzed for the following Ph)’Sicochemical pardin®’
ters; meat (color and texture) and juice (color
quality and quantity). Meat and juice colo

estimated by naked eye. Texture was (s
tein cont

p were

ted Y
touch and pr £
pressure. Moisture and pro
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were determined according to standarqg methods
of AOAC, (1990). pH was determineq using |,|‘|
meter(ph mater E512 Metrohom herisaa) accord.
ing to ISO, (1974). Two grams of meat wepe ash
en in hot-air oven at 550°C for 4-6 hours. Ash
content Was determined using the method of Au
cand. (1987). Sodium, potassium, and total on
were determined i ash of fresh and thawed mea
according 10 Trinder, (1951); Sunderman and
sunderman, (1958) and Georgy (1980), respec-

uvely.

Two grams of meat were chopped into small
picces with 15 ml normal saline (0.09%) and im-
mediately centrifuged at 5000 r.p.m. for 4min. at
4°C to obtain meat exudates. Exudates from the
meat samples were collected using Pasteur pi-
pette and its volume was measured and used for
determination of alanine aminotransferase (ALT)
and aspartate aminotransferase (AST) activity us-

ing the method of Rietman and Frankle, (1957).

The frozen meat was left for 2.5 hours until com-
plete thawing in their plastic bags to drip. For de-
termination of polyacrylamide fractions of pro-
tein (tissue-drip), total protein was determined by
Lowery method, (Lowery et al, 1951). 104 of

drip was used for determinarion of total protein

. . 4 " ‘h
and protein fractions in the same manner as fres

and thawed meat assay.

d using SDS-poly-

ermine protein

l0ul  sample was use

acrylamide electrophoresis to det
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fractions i
actions n fresh . )
esh and thawed meat.  Protein frac

liu"\ “\i[ ‘i 1 [
B I ) )(, =dC ‘ v

clec lrop gl ;
phoresis, (Lacmmli, 1970) using standard

|| e ’ e b
wlecular welght protein (BioRad, USA). The

els were
} were  scanned  using

lmage  densitometer

SCé ’ 1
cannet ((P /(H))' (l‘hpl{_"l‘ []"/\\J Ih d"lk‘””llll

tio )
ol protem molecula werpht wa

l s carnred out
Y using ‘

) I (()"\Plll&[ \H“\-V.Il" (Co) pro ‘|||,||//.""
Pro-plus, version 3, Media Siber-Miics, USA)
Fhe statistical analysis was carricd out uwsing both

l-test and one way ANOVA using the formula

tabulated in Steel and Torrie, (19%0)
RESULTS

After two weeks freezing, the color of the outer
surface of thawed meat was changed to bnght red
with flabby texture. While after three weeks, the
color appeared more paler and the texture was
more flabby. Results of chemical analysis of
fresh and thawed meat are recorded in Tables 1.
2, 3, 4 and 5. The humidity decreased by about
2.47 % in the thawed meat after the third freeze-
thaw cycle compared with fresh meat. The pH in-
creased by about 15.46% after the third freeze-
Total protein significantly (P <
and the third

thaw cycle.

0.001) decreased after the second
weak of frecze-thaw cycle as compared with
fresh meat. The ash content significantly (P
<0.001) decreased in thawed meat especially af-

ceze-thaw cycle. How
roach the original value of fresh

first £ ever its level re-
ter first IT

turned to app
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awed cycle-

p—— -
meat after the third freeze th

screased 1N
significzmtly decrea
first thawing

d third

The Iron content was
thawed meat especially after |
(P<0.01), but increased after the second an |
(P<0.001).Thcrc was sl

in ash

gnif-
freeze-thawing cycle
icant (P<0.00I) incre
haw meat compared with fresl
001) de-

ase in sodium content
1 meat.
of frecze-t

Potassium level was significantly (P<0.

creased after the first weak, however 118 ]
ond and

evel re-

tuned toward the fresh value after the sec

third freeze-thaw.

Both ALT and AST enzymes activities was de-
creased (P<0.001) as the freeze-thaw cycles in-
creased. After three cycles of freeze-thawing, the
activities of ALT decreased by 1.5 fold, while the
activities of AST decreased after the first and the
third freezing and thawing cycle by 17 fold and
16 folds respectively (Table 1). The drip volume
increased sharply 3-fold in the freeze-thawed
meat. The total protein of drip was decreased af-
ter two and three freezing by 15% and 14% re-

spectively as compared to the first week.

SDS-poly acrylamide slap gel electrophoresis for
meat and drip proteins are shown in Tables 2 3,4
and 5 and Figer 1. Fresh meat fractionated ir;t |

4, 1 bands of high(272-97 kp o’
kD) and low (56-36 kD) mo]
spectively, After first freez-

), medium (88.58
ecular weight, re.

thawing the Numbey

je 3 dcmonstrulcd that protein fraction -

Tab
weights of 272.52-154.2, 11093,

97
66-58.09, 51.13 KD was found in

lecular

80.01,
and freez-thawed meat. Protein fractigy, R

ar weights 116, 88.5, 72.67, 56.47, 419
d 45 KD was not found in fresh meat’
fraction of 116 and 5647 gy

fresh
molecul

36.13 an

The Protein
the samples after the Ist and g4

apeared in
frecze-thaw week, but disappeared after the 34

week. The band of molecular weight of 88.5 anq

47.97 KD appeared after the 15t and 3rd week of |
freeze-thawing. The band of molecular weight of
72.67 appeared in meat after all freeze- thaw cy. -
cles. The band of molecular weight of 45 ap-
peared in meat after 2nd and 37 week of freeze |
iithaw cycle. The band of molecular weight of

36.13 appeared in meat the 1st week only and dis-

appeared later on.

The number of protein bands of fractionated pro-

tein of drip of thawed meat was recorded in table |
4. The number of bands of high, medium and low

molecular weight was higher in the third week of

freeze-thawing cycles as compared to the I* '@d

2nd week .

3 . )

found in drip after the first weck. The P ro!clﬂ

. 3rd
fraction of 116 and 76 KD apeared after the_\3r

freeze-thaw week. Table 5 demonstrﬂtcd [
t . ) .(ha
here was g protein bands present in frecz®

: el
drip. One protein band (272.25KD) W& pe

|

v
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in 100% of freeze-thaw muscle drip. One bang

(]lGKD) was present in third freeze-thaw drip

(50% of samples). One protein band (205K D)

The rest of the protein bands (154.21, 110.93,
106.08, 101.44 and 97) did not show any signifi-

C' i e iy
ant differences between the three freeze-thaw

was present in first and third freeze-thaw drip.  cycles

Table 1: Physical and chemical p

(Mean £SD, n = 10), arameters of fresh and thawed buffloe meat

Parameters Fresh meat 7 Thawed meat
=S hsie: : 1> week 2nd week 3 week
Humidity(%) 74.63£0.55 | 75.14+0.08 73.67+1.48 72.78+0.19%**
= talpH — 5.56+0.09 5.20+0.12** [ 6.30+£0.06*** | 6.42=0.18***
otal protein
(em/100gm) 17.92£0.44 | 17.120.74 12.774£0.08*** | 12.02+0.09***
Ash (%) 1.34+0.04 | 0.34+0.12%** | 1.31+0.02 1.2120.10
Iron (mg/100g) 3.92+0.10 2.78+0.68%* 7.14+0.84%¥* | 4.92+0.51**
Sodium (mg/lOOg) 464.62+5.06 | 512.18+3.3%** 526.12+5.2%%% | 514.20+£7.3%**
Potassium 14.98+0.54 8.00+0.84*** 13.42+0.46%** | 12.50£0.48***
(mg/100gm)
ALT (GPT) 160.8322.06 | 163.0553.27 | 115.9425.4%** | 127.85£2.28%**
(IU/g) - —rr
AST(GOT) 193.28+2.15 11.67£1.41%%* 11.28+0.84*** 13.11£1.58*%*
IU/g) _ — =T
2 Drip:(dringolume 1.53£0.35 | 5.42£0.65*** 4.05£0.33**% | 3.550.47**
ml/250 [N P—— — =
T(()tal pro%t)ein 9.52+0.25 8.33+0.24*** Q.0d+0.24** |
(gm/ 100dL) '

##+ Sjanifl < P0.001
** Significant at P< 0.01: *** Significant at pP<P

i i aat:
Table 2: Distribution of protein bands in buffloe mea

Thawedmeat |
Mol. weight Fresh Meat o ook LZ_ILd_‘lEé‘i.—-— T L;
D ¢ 5 o |
____——’—__—"‘
NP =,
272-97 kD Z ° (;
/ -
88-58 kD : > 136 /_Tb—/_
56-36 kD = =
Total
419
04)
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¢ L uffloe
’ ceze-thaw b

in fractions of fresh and fr

" protein Iri
rn of pr

) ditic patte
Table 3: SDS-¢lectrophori
Table 3: SD = Il ]
meat, Thawed meat e - - O
e r
p iresl 2nd we
Protcin Irvllf::: T . n ’C-‘_on/c_— o, Conc
bands = Yo g 0.89+ F& | 100
[wt | e cone Lt 9.16 hesre LT 1710
(Mo o Conce o l———" 62 0. 0.05
(Kd) & =7 091 6 0.05%** [+0.05 R 5
10.15 [1.29 8.‘(;744 0.06*** f&‘&_—o—'g—“— 2.48 0.2tlli* T e
2725 140,51 [£0.07 [£0. (040 |5.86 £004 |£0.15 100 |
: 3.74 . ; 0.29 [9£0. — 1.06+ F& D
78  [0.61 L) = [10.93 66T
05 (A1 100 0s 102 Y Py oate 110935 1 e | T
147 |5.95 04*** (032 0377 T | son A
11.57 0.04
154.21 £081 |£0.09 |£027 : 72 |0.74 Only,
' 450 12004 |soso |z00s | 0.89 F& [sor |
116 £0.32 |£0.04 5 0.93x 7.1 £0.06%* | T
T (280 (0305 005 0O 0G 4 065+ | F& |so1 |V
093 052 |£0.0s |=020 |oozwes | ox  [032¢  |6.65 g | T
L T 069 gl logaese [s004 oo =
60815016 |s005 |s038  |s0.04 Sefossr |75 e |3 | W
+0. 0 + 3 & 4 S
745 (095 6.7 0'72,.” $0.18  [0.02*** |+04 0.65= F& | sor
10044 1,00 [20.07 [20.36 gggi 13 0.75+ 6.636 006%** | T
7.89 1.00 |3.7 L e 1037 0.05*** |+0. 28 = 1
# 55 |+0.05 [+0.26 0.03 7.4 0.72 100T
#0153 675 0.7 £037 |£0.04  |only
88.50 £035 4005 | T ([037=" TF& Tsor |
088 “[363 ~[039% 635 1032 Hsgug g [0S |
80.01 6.91 i 02%** |£0.32 |0. 29 T [s0A| V
£036 [+004 [40.18 |0 3 045 225 |02
) 286 031 4.322 001|204 |:001  |Only
L $0.20  [£0.02 %03 087t 1854: 083« o | 21
0.69+0.0 |8.51% il B Q*** - —
66 94 1.19 6.4 A 0.43 0.05*** [0.43 0.0
£0.66 |£0.07 [£045 |[5* : T 0.23= =2 |p
4358 (058 [3.50 0.38+ [2.99 g(’), e 3017 ooz | B[S
" . . = +0.21 02°* X o
61.92 27 [£0.03 [£0.21 [0.02%** |+ = = | o
i SR (N LU AN
9.57 1.22 . 4*** |:037 0.05*** |+ 044 0.05
809 11048 |£006 |t041 |00 > 1210
6.35 0.68 5.00 0.51 2lg
56,47 +045 |£0.05 |£040 |£0.05 . . o
1250 [1.58 [108  [L16x [12.12  [124¢ |3.73 = P14]°
M 15063 [£0.08 |£054 00700 [£061 [0070es £0.18  [0.02 ,
- . - b o 'n
6.07 0.65 3.7 0.36 . E-le|po
41.97 £049 |0.05 £029 [2003 |3
5.75 0.59 7.1 0.69 o4l &
45 £046 12005 [:057 |:0006 |= ¥
5.55 0.60 5 ‘é A
36.13 044 | £0.05 S e
12.70 ~ [10.76x 10.21% 9.71%
Total 100 | <7 1100 025wex [ 100 | ee 100 B 4pes

N =10, Mean + SD, *** significant at P<

or decrease of protein bands level directio

0.001, KD: K-Dalton, Tr, =
in fresh or/and freeze-thaw sample from t

ns, Ap. = Appearance, Appe
otal samples, Pr. =

= appearance of p

Trend .the trend of the increase
arance of the protein band either
Presence , the presence of protein band in
rotein band in both fresh and freeze-thaw
= appearance of protein band in freeze-thaw sample only, 100T = presence of prOIEIil
f'total samples, 504 = Presence of protein band in 50% of freeze-thaw samples. D =
of the protein band, | increase in tre

nd of the protein band, V = variable trend of
= constant trend of protein band

samples, T only
band in 100% o
decreased trend
protein band, C
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Table 4.: Distribution of Protein b

ands in byff,

0 meat drip,

Table 5.: SDS-electrophoritic pattern of protein fy
able 5.

puffleo meat.

actions of the

D) [ Tye e men o
[ High 272.97) |~ |2 wedk 3 weelk
Medium(38-58) | g~ —2 :
[ Low (56-36) 4 3 |
— oyt J e —
Total 17 14 T
-\h

drip of freeze-thaw

Protein Thawed meat ]
bands Ist week 2nd week 3rd week > 7| -
(M"L;"t Yo Conc % Conc Yo Conc
(K
272.52 7.85+ 0.3910.75+ 0.03(8.09+0 41| 0.67+0.03* 0.19£0.28 [0.5440.06*** 3T‘ l-ﬂ(?T D
205 3.64=0 .1410.35+ 0.02 5.57£0.22 |0.48+0.014++ I~+ 3 (3(0; \l/
154.21 6.1+ 0.24 10.58+ 0.03]14.15+0.57 1.1740.06 | 4.09+0.18 035£002 | 3T j)- -
11-6 7.15£0.36 | 0.62£0.05 | 3T | 50A |
z 57=0.03 | 3T.| 66T
11093 | 5.9+ 0.27 0.56+ 0.02[8.42% 0.42[0.70+ 0.06*** | 6.65£ 0.27 o.:;* gga AL
: 1 - - — 3
106.08 [3.54+0.16(0.34+ 0.02[ 3.7+ 0.15| 0.31£0.01 | 3.52+0.14 0(2-(;;0':“ ' =TT
101.44  |5.66+0.28(0.54x0.02] 5.9+ 0.4 | 0.49+ 0.03M 4-4}9* g:j 0':610‘0,*“ 3T.| 85T | V
97 5.74+ 0.26 [0.55+ 0.02[2.96+ 0.15[0.25 0.01* * s.Jgi TG RS LA
- - EEL, 2 .49=0.
3.62+ 0.16 |0.34+ 0.02|7.77+ 0.39] 0.65£ 0.03 3.7 - 10 3 |68T™ V
88.50 3.62+ 0. 44 0.04*** | 6.74+0.31 0.58= 0. E
80.01 | 6.1£0.31 [0.58+ 0.03|1.64 0.08]0.14+ 0. e By e oy
76 0 ”-:7i 017 [0282001%%% | 3T, | 68T | D
3 |32 ; -=0xU. ——
72.67 | 7.5£0.34 [0.71£0.05[8.11£0.41] 0.67+0.05 32053 | 0372003 | 153 ;g g
. ~n ] .0" . 3 0.01ii. 3 T
o6 S0 %2; go; 552+ 0.25| 046002 | 3.54¢ 0.1; 0§;3+ 002 | 3T | 6TV
6.1t 031 5 x U, . -— Y ek 385t 01 WL V. — A D
e 3612 0.16 |0.34+ 0.02(7.04+ 0.35| 059+ 0.04 397£0.16 | 0.34£002" [1+3T :ggA -
L ‘ 44—- 0.39 [0.93+ 0.04 o0 0f | 61£024 | 0.53£0.03" |243T. S
54,50 9.74% 0. - 13.17£0.53 1.09+ 0.06 -—’TW 143
51.13 — [ | 669:030 | 08DW o
- = | - !
471.97 12.22+0.65(1.16£0.05) | 522 00 LTI e [ N
2z 12002 |6.10£0.35 __0,5_3,,3_-
| i . ok
2 58+ 0.04 |6.08+ 0.30 0.51% ———Tb‘o" 8.64x 0.4
36.13 6.10+ 0.31 {0.58% 0. 00| 8.33 043 |
0 9.52+ 0.48 nd of the increase
Total \0 - ton, Tr. = Trend ,the tre " i band either
. t P< 0.001, KD: K-Da ncf; Appearance of the pol'pfolei" band in
N =10, Mean + SD, *** Sigmﬁcam'a tions, Ap- = Appearf présence , the PT‘ESE"F.e Iy and freeze-thaw
or decrease of protein bands level dIFSEtiR ' e pr = otein band in DO TETE L of protein
in fresh or/and freeze-thaw sample f;?(:?inT = appearance Olf ‘3; sample onlys lOOTZ;.Tllzlxv samples. D -t
the sample from the total samples. tein band in freeze-t _:: band in 50% of fr:ev — variable trend ©
samples, T only = appearance i %rz = presence of pr?t:rl:d of the protein banc:
, ol . r
band in 100% of total SﬂmP!eS{,:nd | # incregse L
of the protein D% i1 band.
decre'ased trend e reiant trend Gf prote o
protein band, C = con 4
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1. No.3: standard molecular weight protein.
2. No 7,9: protein fraction of fresh buffaloe meat.

3. No.8,9,10,11,12,13: protein of fresh fractions of freeze-thawed buffalo meat.
4. No.1,2,4,5,6: protein fractions of freeze-thawed buffalo drip.

DISCUSSION

Freezing is one of the most important methods
used for food preservation particularly during
transportation for the purpose of export. Thawing
is the main problem in freezihg process. Thaw-

ing is usually associated with changes in physical

and chemical meat quality. Jakobsson and

Bengstsson, (1973) observed that thawing cauges

change in meat color, from fregh one to Hunter

redness. Moreover slow thawing of fast fy
ozen

meat leads to growth of a large jce Crystal ass
0O-

ciated with leakage through cejj membran
€ and
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tein bands) of stan

i A R A B
SRR RS ) )

o s sne ‘

dard, fresh and thawed

SR
AR

-

collection of water (drip) in the extracellular
space (Varnam and Sutherland, 1998 and
McGeehin et al., 2001). The present data is in
agreement with those of Insausti et al, (200)
who found maxiumum water loss reaching 1
2.64% after 10 days of freezing storage. The val
ues of pH were between 5.3 and 5.6 in fresh be¢f
meat. In the present study pH was increased by
about 15.46% after the third freeze-thaw ¢y
This increase in pH may be attributed t0 chang®
caused by the autolytic enzymes and avilabilly

. ' tell
of microorganismes activity to denaturat¢ pro

and provide more amonia nitrogen.

v
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fotal protein was decreased by 32.92% after sec-

ond freeze-thaw cycle as compared to fresh meat.
- guch data indicate that protein content of the
- muscle is adversly affected by freezing and thaw-
ing even after the first freez-thaw cycle. The de-
creased protein content was suggested to be due
| to an increase in protein denaturation after thaw-
ing (El-Zeini et.al., 2002). The decrease in the
ash content of the first freeze-thaw cycle may be
attributed to the large volume of drip loss (Abeni
& Bergoglio, 2001) .

In the currnt experiment, the Iron content was
significantly decreased in thawed meat especially
after first thawing (P<0.01). It has been suggested
that short term freezing decreased heme iron
(Decker and Welch, 1990). However its level
was increased after the second and third freeze-
thawing cycle (P<0.001). This pattern is quite
similar to that of ash percent. The increase in iron
may be to the heme break down and consequently
increase in the non-heme iron. This result was in

agreement with that of Gomez and Roberts,

(1992) who reported that the decrease in heme

iron was inversely related to non-heme iron con-

tent,

The sodium ion is an important extra cellular an-
ion and help in control acids base ba
fluid balance in the body and in translation of

Clectrical stimulus (Soliman and Moty, 1985). In

the present study, there was significant increase

lance and

n sodium content in ash in thawed meat com-

v
®.Med.J,,Giza.Vol.52,No.3(2004)

pared with fresh meat (P<0.001). The increase in
the sodium content of ash may due to changes in
muscle membrane permeability and loss of water
during thawing. The increase in sodium concen-
tration correlates with the observed decrease in
humidity. On the other hand, Firstenberg-Eden et
al., (1980) observed that freezing and storage for
14 days had effect on ions concentration of mus-
cle cells. The decrease in potassium ion level is
due to loss of muscle membrane permeability due
to successive freezing and thawing. Another fac-
tor, that drip withdraw off potassium content of
the muscle, assist this observation that drip vol-
ume was high after first freeze-thaw cycle then
decreased in the successive freeze and thaw.
After three cycles of freeze-thawing, the activi-
ties of ALT decreased by 1.5 fold, while that of
AST decreased after the first and the third freez-
ing and thawing cycle by 17 fold and 16 fold re-
spectively. This indicates the AST is more sensi-
tive to freezing-thawing than ALT. The decrease
in ALT and AST levels in freeze-thaw meat may
due to denaturation of enzyme (Cao et al.,2003).
Freeze-thaw processing potentially disrupts mus-
cle cells, leading to the release of enzymes from

mitochondria into sacroplasma (Sair et al, 1999).

There was decrease in drip volume reached from

354.24 to 264.70 and 232.03 % after first, second
wing cycle respectively.

and third freezing tha
ibuted to, depletion

Such reductions may be attr

of water due to recrystallization process, and or
to loss of drip in samples. The results showed a
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. 3 » b
decrease of the total protein content in drip due «

i esent data is in
repeat freeze and thawing. Our present dati

. v adaiah et
accordance with data published by Siddaiah

al.. (2001). The decrease in total protein may be

: o of frag-
coincided with increase n the number of [rag
: " & ar P U7 alec-

mented protein bands appeared after | AGLE elec
trophoresis in the same study or due o Increase

non-protein nitrogen content.

Using SDS-poly acrylamide slap gel electropho-
resis, Twelve protein bands were present in fresh
meat (63.15% of total bands). Nineteen protein
bands were present in freeze thaw meat (100% of
total). This indicated that the more freezing and
thawing, the more fragmentation of the muscle
proteins. This is probably due to the changes in
pH which increase the activity of proteases and
accelerate proteolysis. Results reported here are
in agreement with those of Ertbjerg et al.,(1999)
who reported that the proteolytic degradation pat-
tern of myofibrillar proteins during storage dif-

fered from that of fresh samples,

In table (3), The appearance of seven protein
bands in freeze-thaw meat only (36.84% of total)
(116, 88.10, 72.67, 56.47, 47.97,45 and 36.13
KD) is due to protein fragmentation as a result of

repeated freezing and thawing cycle,

Two protein bands (205 and 154.21 KD) were
present in 66% of the total samples, Othcr protein
bands (110.93, 106.08, 101.44 and 97 KD) were

present in 50% of the total samples. It can be con

424

clouded therefore, that the first three Protejp
bands in this region (272.52, 205 and 154.2 KD)
could be used to differentiate between fregp, and
freeze-thaw meal. The disappearance of the first
(hree bands (272.52, 205 and 154.21 KD) togeth.
er could indicated whatever this freeze-thy,
meat is in the first, second or third frecze-thyy,
cycles. Varnam and Sutherland, (1998) mep.
tioned that dissociation and denaturation of the

myosin head appears.

Differentiation between fresh and freeze-thaw
samples can be obtained by the presence of one
protein band (72.67 KD (5.26%)) in meat after

three successive freeze-thaw cycles.

The appearance of protein bands with low molec-
ular weight (36.13, 47.97 KD) after first freeze-
thaw cycle, the appearance of medium protein
band (45 KD) after second freezing-thawing ¢y-
cles and appearance of protein bands (88.10 and
4797 KD) after the third freeze-thaw cycle ¢an
be used as indicator to differentiate between fro-

zen-thawed and fresh meat.

The protein fractions of the drip were rcprcscnlfd
in table 4. The first observation is the increase in
the number of protein bands in the drip even with
decrease in the volume of the drip. Twenty P*”
tein bands are present in meat drip of freeze-tha¥
meat (protein bands standard ranged betweel

257-36 KD) (molecular weight).

Vet.Med.J.,Giza.Vol.52,No.3(2004)
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Re:sull l'epoﬁed here indicated (wo important
points first: most of protein bands decrease in its
concentration or percentage with increasing (he
freeze-thaw cycle number. Second, the number of
bands increased with increase freeze and thaw cy-
cle number. In parallel with this conclusion, in
the SDS-PAGE electrophoresis, Ertbjerg et al.,
(1999) observed that increased (P<0.001) degra-
dation of a 39-kDa band in exercise-treated por-
cine longissmus muscle. SDS-CICC!I‘OPE]‘)I:CSiS
was not only used to differenate between freeze
and thaw beef meat, but also between meats from

different Cota-Rivas

species, and Vallejo-
Cordoba (1997) and Vallejo-Cordoba and Cota-
Rivas,(1998). Protein denaturation continues dur-
ing storage, which tends to enhance the effect of
initial freezing (Nagaraj. et al.,, 2001). The in-
crease in the autolytic defgramntion products was
observed at frozen beef meat. No difference in
degradation productes were obtained among sam-
ples subjected to different freeze-thaw cycles
(P>0.05). However, a slight non-significant in-
c;r'ease in degradation products was found in three
fi'qeze—thaw samples. Suggesting that a higher re-
Iéase of proteolytic enzymes possibly occurred,
due to freeze-thaw process. From the above re-
sults, we can depend on the first three protein
bands in this region (272.52, 205 and 154.21 KD)
{0 determine if the sample came from either fresh
o freeze-thaw meat. This is because of two rea-
sons; the first, presence of the first band in 100%
of meat sample and the cecond and third protein

bands i 67% of the total samples. The second

Vet Med.J. Giza.Vol.52,No.3(2004)

reason is the trend of these bands which is con-
stant but it decreased in freeze-thaw meat com-
pared with fresh meat. The first protein bands
(272.52 KD) was among the protein bands with
high molecular weight, we can depend upon in
determination of the difference between both
fresh meat and freeze-thaw meat. The decrease
of the first three bands (272.52, 205 and 154.21
KD) together were indicative cither this frecze-
thaw meat in the first, second or third freeze-

thaw cycles.

There was increase in band number especially af-
ter third freeze-thaw cycle. Except one band
(72.67) was present in the three freeze-thaw cy-
cle. After the first freeze-thaw cycle all 4 bands
were present (88.50, 56.47, 47.97 and 36.13KD),
after second freeze-thaw cycle 2 bands were
present (56.47 and 45KD), after third freeze-thaw
cycle 3 bands (88.50, also present 47.97 and
45KD). This means that with increasing the num-
ber of freeze-thaw cycle, increase the number of
protein bands with low molecular weight.

The present results indicated that determination
of the number of freeze-thaw cycle can be deter-

mined from both medium and low molecular pro-

tein bands.

It can be conclouded that the outer surface be-

come more pale and the amount of exudate (drip)

increase by thawing and the texture more flab-

bey. ALT (GPT) and AST(GOT) amount de-

creased in thawed meat and AST(GOT) is more

425
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.4 defferentia-
censelive parameter for detection and - -
B at. In fresh

tion between fresh and thawed meat.

i

€ l)ll“ lS W C ¢ ¢ 1

floe meat, twelv od 16 by

i 16 a
thawed meat it increased up 10 18,

zen i awing.
the third week of repeated frozen and thawing
at were

The drip obtained from thawed buffloec meat
denoted by 17 bands after first W

19 bands by third one indicated tI

cek increased to
e increase

i i re
frecezing and thawing cylcle, the drips had mo

number of protein bands examined by elelctro-
phorisis. It can be concluded that by the physical
and biochemical deep investigation we can con-
firm the basis of the meat coming from the buffa-
loe species whatever it was freshly slaughter or
kept for three weeks of freezing and thawing ei-

ther continuous or interrupted.
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