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Introduction

Goat's meat obtained from malas, spaecially when coal fire used in cooking is considersqd a5 ong ap
most oppetizing foods in Egypt. Nevertheless, quality changes of this weat during frozen Etbraggr
studied,

When frozen meat is stored ai a low minus temperatures some undesirable physical, Chemical gpy
leptic changes may occur in tissues. Some of these changes may be taken 2s indicatives to detep
and spoilage. The quality of frozen meat after thawing is markedly affected by pre~freazing prog
fraezing rate and storage conditions, )
Experiments undertaken in this work aimed to study the changes occurring in protein, lipid, dp¢
water holding capacity and organoleptic properties of frozen goat meat at different temparatureg,
ect of pre- and post-rigor fraazing was also in tha scope of this investigation, L

Materialg and Mathods
Materialg:
Samples were selected from the rear legs of male goat (Caprae hirieus) 10-12 months age, The meat
tely transferred to the laboratory, bones and visible fat removed, then samples were packed ip
polyethylens bags (250 g in each), Diffexent treatments applied in this study were as follows:
« Pre-rigor freszing and storing samples: This treatment in which the meat was directly frozen yg.
divided into two groups: e

1. The meat was frozen at -25°C in freezing cabient (RCA) for 24 hours and stored at ~loeC,

2, The meat was rrozen at -25°C in freezing cablent (RCA) for 24 hours and stored at -25°¢C,

I1.Post-rigor freezing: This treatment where the meat was cooled before freezing was divided into

two groups :

1.Samples cgoled at first at ~1 °C for 2 days, then frozen at ~25°C in freezing cabient (RCA) for 2k
hours and stored at either ~10°C or -25°C. ),

2, Samples cooled at +4 °C for 2 days, were frozen at =-25°C for 24 hours,then stored at either !ﬁ
or =25°C, .

All samples wers frozen stored for 90 days.

Analytical methods:

The moisture, total nitrogen and fat contents were determined according to the methods recommended

A.0.4.C. (1975). Total volatile nitrogen was determined according to the modified method of Pears (]

Thicbarbituric acid value as an index of fat oxidation was determined according to the method of Py
(1970). The pH value was measured according to the method described by John et al. (1975) using Hecl
pil meter. Water holding capacity was measured using the method of 4nglemier et al. (1964). Water h
¢apacity was presented as bound water % of moisturs content, Tho drip loss of different meat sample
determined according to the method described by Awad (1967). The meat sawples were allowed to thqﬁ;"
temperature for two hours, The separated drip was collected, measured and analyzed. For organoclept
perties, the meat was boiled and roasted according to the methods described by Levie(1970) as follo
Boiling: Cubic pieces (2 x 2 x 2 cm,) of meat were used for boiling, Tap water was added at the rab
2.5 water/l meat followed by addition 2% salt, cooking by boiling lasted for 20 min. :
Roasting: Pieces of same size (2 x 2 x 2 cm.) were sprinked with salt and fixed to metal bars for ¥
using coeal fire until samples were ready for eating.

Organoleptic evaluation (tenderness, flavour, juiciness and overall acceptability) of goat meat ST
during storage was rated by a committee of five Jjudges according to Pricc and Schweigart (1971). 4

Results and Discussion:

L. Bffect of frozen storage on some pbysical and chemical properties of meat:
Table (1) re

presents the changes of moisture, total nitrogen and total volatile nitrogen. of goat maal
during frozen storage. It was evident that, moisture content of treated meat was slightly decreased
the storage period. It was also clear that, there was no marked difference of moisture content be bues
samples under investigation at the end of frozen storage. These results coincided with the findings
Ockerman and Organisciak (1979), Data in table (1) also show that there was a slight decrease ©Of 7
nitrogen with increasing the period of frozen storage. In addition, the highest decrease of total 4
gen was observad in the case of pre-rigor froezing sample, stored at -10°C, boing about 5% but the &
rary was observed for the post-rigor freezing sample, stored at -25°C after cooling at +4°C, where
of nitrogen was about 2% at the end of storage. Generally, the decrease in total nitrogen could be
bed to the escape of some nitrogeneous compounds with drip (Khan and Lentz, 1977). ;
For total volatile nitrogen, it was observed that, there was a continuous increase with incf@ﬂsingé
storage. Moreover, post-rigor freezing samples cooled at +4°C for 2 days before freezing showed ; 3
est total volatile nitrogen after 15 days of frozen storage. Post-rigor, freezing samples, coold o
before freezing contained moderate amounts of total volatile nitrogen, while samples pre-rigor fralig
had the lowest values after 15 days of frozen storage (Table 1), It could be noticed that total v:o*
nitrogen of frozen meat ranged between 81.44 and 76,09 (mg/100 g on dry basis) after 90 days of sdeﬁﬂ
Pearson (1970) reported that the increase of total volatile nitrogen was accompanied by parallel ]
ration in the lating quality of meat , oan
zazlco?;§nt and thiobarbituric acid value of meat samples were determined and the results ave give =
able . ¢
Fat content of samples vas decreased slightly as the storage period increased. The highest decrsafao
be observed for the post-rigor freszing sample, stored for 90 days at -109C after pre-cooling “tins abi0
being about 8%, while the decrease was lowest for pre-rigor freezing sample, stored at -25°C, b°
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. gaple 1. BITGCY ©f ITOZER atorage bn me1sture, total nitrdgen” and total volatile nitrogen™ of goat-ment.

ﬁ?ﬁr&”—zlstuu %) y fotal nitrogen (%) Total volatile nitrogen(eg/100 g)

gtorafl ———

time 1 2 3 & 5 1 ¢ 3 4 5 6 1 2 3 4 5 6

doyt —

:;::h 76,33 76.33 76,33 76,33 76,33 76.33 14,01 14,01 14,01 14.01 14,01 14.01 60.35 60.35 60.35 60,35 60.35 6C.35
15 n6.24 76,02 76,19 76.25 76.17 76,22 13.8% 13.60 13.90 13.98 13.94 13.94 69.70 66.47 72.49 71.93 73.93 7. 3%
0 76.20 76,00 76,18 76.23 76,10 76.20 13.86 13,80 13,90 13.98 13.85 13.90 74.43 70,06 74.47 73.25 75.96 75.02
45 76,17 75.95 76,05 7€.19 76:20 76,10 13,73 12.73 1%.79 13.90 13,80 13.79 75.43 70.18 75.95 76.23 7643 76.83
60 T15.90 75.8R 75,93 76,12 75.96 76,06 13.57 13.70 13.70 12,87 13.64 13,9 76,50 73.29 T5.99 16.64 T7.68 77.0%
q§ 1585 75.85 75,86 76.07 75.80 76.05 13.44 13.62 1%.50 13,72 13,57 13.75 76,50 95.35 81,19 76.65 80.55 77.20
s 15.60 75,85 75.66 75.87 75.80 T5.04 13.37 13.54 13.40 12,56 13,51 13.69 76,60 76.CY 81.19 76.BC 81.44 77,20

—

3 On dry basis.
Table 2. Effect of frowen storaige on fol and thiobarbituric acid value of goat meati
( on dry basix }.

Foed Thiobarbituric acid veluc
petors Fav ( % ) (s4.mul onpldeiiyde lor
storage

tire A

(days) 1 % - 3 4

Frech
meat 13.08 13,08 13,08 13,08 13.08 0.97 0.97 0,97 0.97  0.97

i5 12,9k 03,04 13,74 12,88 42,66 2,65 2.9 3.c2 305 2,40
30 12,71 13.00 12,57 12.73 12.55 2.8 2,15 3.7 3.89 2.2
Ag 12.66 12,85 12.47 12.60 J2.35 12.7% 3.07 3.00 3.93 4.50  3.68
6o 12,60 12,66 12,35 12,5} 12.15 12,64 3.32 3.2k 4.9 5,12 3.80
15 12,59 12.65 12.26 12,46 12.10 1z.62 4000 335 455 5.60  3.89
g0 12,56 12,63 12,23 12,43 12.04 12.60 4,55 “3.29 A.EBl 4, 6.44  4.53

1. Freien Storpde at -10°C, pre-riger freeging at -23°C,
2. Froven slorsge at -25°C, pre-rigor (reoxing al -z5°¢,
3. Froaen storage at -10°C, posterigor” freazing al -25°C, pre-cooled sazples ot -1°0,
h. Prozen chotade 3t -29°C, porf-rigor Ereering st -25°C, pre-cocled sazples ot -1°C.

5. Frozen Storage et -10%C, fosteragor fregezlng sl -25%¢, pre-rooled sosples ot +4°C.
6, Froxen storage st -25°C, sErigor freezing at -25°c, pro-cooled sasplec at +4°Z,

These results were given by John st al. (1975). The higher rate of tissue porosity and permeability
\ nrg-cooled meat (post-rigor freezing sariples) may be responsible for the increased loss of oil with
an compared with post-rigor frozen meat. Concerning, the thiobarbituric acid value, it was found
. there was remarkable increase with increasing the period of frozen storage. Moreover, post-rigor
g, pre-cooled at +4°C sample, stored at =10°C showed the highest increase 1.e. (85%), while ihis
aage was lowest (71%) for pre-rigor freezing sample, stored at ~25°C. This increase mey be due to not
he autcoxidation of 1lipids and formation of malonaldehyde but also to changes in phospholipids which
hydrolysed to phosphatedylethanol amins that had thioburbituric acid value (Shorland, 1977).
ven in table (3) showed that there wers two stages of pH value changes during the frozen storage
, The pH decreased at the first stage and reached the minimal value after 45 days for pre-rigor
ng samples, stored at both -10°C and -25°C, However, pre-cooled meat before frozen storage post=
or freezing sample showed minimum pH values after 30 days of frozen storage.
jhe second stage, there was a continuous increase of pH value with increasing of the storage period.
st pH values were recorded after 90 days storage for pre-rigor freezing samples,while the lowest
8 wore found for post-rigor freezing samples. This may be attributed to that the changes of glycogen
otic acid were less deep for pre~ rigor freezing when compared with the post-rigor freezing samples
ooled before freezing and storage. In addition an increase of pH valus in the second stage was atiri-
s)to the breakdown of protein and formation of basic compounds as mentioned by Assaf and Bratzler
T yater holding capacity, it was evident (table 3) that, such value was affected by the above mentioned
tments and time of storage as well., Variations in water holding capacity followed the changes of pH.
(1962) came to same conclusion.
(&) vepresents the drip loss and its total nitrogen during frozenm storage of meat, It was clear
t variable amounts of drip were separated from the meat of different treatments., Maximum drip loss was
ded after 90 days storage. Pre-rigor freezing samples, stored at -10°C yielded the highest amount
drip being 11.90%. The lowest amount of drip was obtained from post-rigor freezing samples, pre-cooled
49C and frozen stored at -25°C, being 7.79%. Generally, the larger amounts of drip separated from
N stored samples at =10°C, could be axplained by the formation of larger extracellular ice crystally
Onsequently more pronounced damage of cells when compared with samples stored at -25°C, In addition,
OOF mortis which was inhibited by direct freezing of meat pre=-rigor was activated during thawing after
Z8L storage which possibly enhanced the drip loss . It was also noticed that the drip loss decreased
Dost-rigor freezing samples as the rigor had already developed during the pre-cooling period. These
. ¥s are in agreement with the findings of Khan and Lentz (1977). Data in table (4) indicated also
stote.l nitrogen content of drip slightly increased during frozen storage. This was found for all treath-
-o'l‘he lowest amount o€ total nitvogen was observed in the drip of post-rigor freezing meat samples
roaz) C, pre-cooled at +4°C and stored at -25°C, being 1,08% at the end of storags period. Pra=-rigor
*°92ing Samples stored at ~10°C showed relatively higher loss being 1.35%. One may notice that total




Table 3. Effect of frozen storage on pH value and witer Lolding§ capscity of gout meai,

dater holdinr capacity (Lound Vater %
of scisture content

Factors PA velue

Storage

time 4 o [ 4
(days) 3 1 2 3 5 € -,

Froch
et N 6,19  6.19 19 6,14 6.1y 4E.23 4B8.23 48,23 48.23 48.23 48,23

6
15 W90 B0 S.64 5,80 5.55  5.75 46,11 46,32 47.11 48,03 47,05
30 . 5.85 563 5.84  5.68 5.5¢ 5.6¢C 45,87 47.07 45,50 45,88 45.33 4¢.09
45 C3 5,72 563 5,71 5.6k 5,7 45,30 46,67 47.00 46.4¢ 47,61 46,54
€0 .4 5.83 5.70 5.86 5,70 5.60 46,30 48,3 47.25 45.50 47.86 46.82
7% s 594 575 5.87 57 5.90 h6.74 4. 66 47.35 46,71 48,68 47,58
90 . 5.9¢ 5.7 5.8 580 5,90 46,55 48,96 49,20 49,57 49.94 50,50

Toble 4. Changes in quantity ead total nitrosen contemt of Grip , dring frozen storage of
goat meat. -

Faziors . Prip loss (%) Todal nitrogen (%)
Sterage T
time
(choys )
's 9.70 . 7.0 T2 bt 1,00 1,08
3o 10,63 7,30 7.9 6,38 1,05 1,22
45 1103 7.76  B.ka  6.Th 1,20 1,23
to 11,4t ¥ 8,36 8.53 7.00 126 1o24
75 11,75 8.60 B.85 7.35 127 1.25
90 11.90 910 9.3 7.7 1.35 1.26

1 4 5 6 i 3 4 5,

. Frozen storage g igor freezing at =25,
. Frozzpn storpge 3 o tyeeging at -25°C,
. Frencn storgge i ger freezing acv -2¥%4; pré-cooled samples
. Frozen storage rigor freezing a1 -25°C; pre-coolac caaples
. Frozenm storage ~10¢C, post-rigar freozirg al -259¢; pre-cocled sungles
. Frozew storage -25°¢, pesi-rigor l‘.-v.vw.zinj' at =% pre-cucled samples

Table (5): Organoloptic evaluation of boiled and roasted gozt meat previously
frozen stored at =10°C and at ~25°C ,

Y E 3 X
- 10 °C - a5°C ~ 10°C

Storage period (days)
15 30 45 60 75 90 15 30 45 60 75 90 15 30 &5 60 75 90 15

Storage
temperature

Boiled meat :

Tendsr-
ness
Flavour
Juici-
ness
Overall
accept-
ability

Roasted

Tende r-

ness 3 7

Flavour . . 7
7

ol ) 7.6
W06 > Tl

Juici-
ness
Overall
accepte-
ability 7.6 8,0 7,2 7.0 7.6 7.0 7.0 7.2 7.2 7.2 7.8 7.4 7.8 7.6 7.8 8.4 7.9 8,
# Pre~rigor frozen sSamples at -25°C for 2k hours before storage. L
sxpost-rigor frozen samples: pre-cooled ab =1°C for 2 days and frozen at =259C for 24 hours beforé”
Scoye shset
like 5 like 8 like
extremnly g very much moderately

Dislike 4 Dislike 3 Dislike Dislike .
slightly moderately very much extremly

o 7ol

like

7 slightly




pable ¢. Organoleptic evaluation of boiled and roasted goat meat previously frozen stored
at -10°C and at ~-259C.

—
gtorage
yempe rabure

~108C% —259¢%

Storage period ( days )
60 75 99 15 3e

e -
d meat:
Boiled maa

penderness Ge
Flavour " 6.
Juiciness ; 3 3 Ta
pverall accept-

ability 6
Roasted meat:
Roastet "o

N

Tendefness 7 6.
Flavour 8. 6,
Juiciness If/ 7o
overall accopi-

ability 5 8,0 7.8 7.6 .0 8.6 8,0 8.0

% Post~rigor samples; pre-cooled at +4°C for 2 days and frozen at —25°C for 24 hours belore
storaga.

T
8.
3 8

° .

6.
6,
7.
7

Score sheet
Like . like =8 like - like

axtremly very much moderately 7 slightly nor dislije

piglike _ Dislike _ 4 pislike ., . Dislike
slightly = moderately ~ very much ~ ~ axtramnly

gen per cent in drip increased by increasing Lue drip volume, These results ceincided with the
ngs of Khan and Lentz (1977). )

_ perect of frozeu storage on organcleptic propexrties of meatb:

ndarness, flavour, juiciness and overall acceptability were evaluated organclepticslly and tabulated
 tables (5 and 6). Comparing thess treatments, it was evident that roasted samples had higher scores
the boiled ones. On the other hand, lower storage Lomperaturs (~25°C) generally gave meat of higher
s for tendernass, flavour, and juiciness than the higher tampexature of storage (~10°¢). 1t was also
grvad that samples previously cooled before frozen storage  (post~rigor freezing samples) gave higher
of organoleptic evaluation than for pre~rigor froazifffstored at same tempsrature . Moreover, pre-
ng at +4°C gave meat of better quality than pre~cooling at ~1°C before frozen storage.

hould be mentioned that as indicated by organcleptic tesis, storage of pre-ceooled goat meat for 2
at +49C by freezing at ~25°C showed the best results, since this treatmant gave the bighest score
organoleptic properties,
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