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f?‘EHCtuﬂixl ch:mreg occured in the iinced camel ment and meat ;ubstltubu; during thg ctorage
W,S C showed that the totul bacterial county , proteolytic, and psychropuilic boeveria lucre-—
i o L S e By - cperiode «Thel ddncrease (WwWas hLirher in the minced camel meat rather
th Y i e U Ce T 1 1 1L B ) TR S : ) P :

Y4 iy the mixture of minced cumel mest ~nd meat substitutes . On the contrary , coliform as

;ﬁfﬂncrul trend was decreaced during the came period of storage in either camel meat or its
tvoture with ment substitutes . TBA values were gradually increased during storage in both two
SPGS of samples . lMeanwhile, a3 i general trend , tue free amino nitrogen was decregsed dur=
g: the firct stage of storuge and then a gradual increase was observed by prolonging the
I‘O'w'il—i'.f reriod .

Y
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SSUoag g pain component of sousafe 15 4 suitnble medium for the growtn of micro-organisms and
aﬁ"tn to be contaminalted in the slaughtering house till 1ts.nmnufncture in the sausage fact-
@ft‘ . The microbial auctivity leads 1o certain.changcs in elthey flavor or color and accumul-
ﬁl°“ of toxins in meuts . The development of microflora (bucteria , fungi and yeasts) and
».ff“rent changes occured as i result of their activity during sausage storage were widely

wddied py many investigators .
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3 Counting of the bicterial cells in camel meat was accomplished by El-Sanafiri (1934) being
130 x ]oﬁ cells per gram o After 2 and 4 days of cold storage counts reached 450 x 10° and
JL x 1(‘.4 cells per #run resyectively . Noskovi gnd Pek (1959) reviewed that during storage of

‘fusase both tH v-lue and total bacterinl counts increased . . Roitgr (1970) stated thnt the

£8Wth of proteolytic hacteria in sausage wns markedly low at 4 - 6°C as compared to 10 and

the . ° Ayerc et al.,(1956) found that the pseudomonas and achromobacter types }ncreused during

ate cold storage of sausage at 1.7 to 4.4°C as they reached 95 % of the microbial population

* the time of the developed off odor slime , and complete'apoilage « Thompson et al.,(197§)

1fp°rted that at 5°C soy beef formulation had lower oxidation ratio than the ground beef mixt—

aes as detected by the thiobarbituric acid test (TBA) . At the end of 6 days storage , the

fy beef formulation had higher numbers of staphylococci , coliform , protealytic and total

m?ga“isms , but this was usually statistically insignificant . The ground beef and tap water

ile“rES consistently had the lowest counts of all enumerations . #Williams and Zabik 1975)

(?dlCated that although the replacement of 30 % meat with soy appeared to have slightly lower
34) value during refrigerated and frozen storage , soy did not appear to prevent the accumu-

3tion of TBA reactive compound in cooked wmeat . Roiter et al., (1968) mentioned that during

“Q:age of sausage, the free amino acids markedly increased, especially after 23 days of cold

Ths . 28O o

ﬂ?i investigation was carried out to study the bacteriological and chemical changes occured

‘ & g 8 prepared mixtures of minced camel meat and some meat substjtytes during cold storage

L L

GL:ZEERIALS AKD METHODS

Nb:nQ came]l meat and a mixture of ground camel meat (from shou}ders partl , soy gurd and soy
‘ m&teln isolate (prepared from soy bean) , potato tubers and spices were stuffed into the

(195°n intestines after their cleaning accordigg to the method described by Abd El-Balki et al,
eVerl) « The prepared samples were stored at 5°C for 10 days . Samples were periodically—Ta en
To4.Y 2 days for the bacteriological analysés . )
hb%l count was carried out according to the method described by Frazier and Foster (195?) .
gy e0lytic bacteria was counted according to the method described by lecq manual (1953) ,
Qes _egg meat agar medium . Psychrophilic bacteria was carried out according %¢ the method
aeeerlbed by Sharf §1966§ . Coliform group was counted by using violet red bile agar medium
“szrdlng to Sharf (1966) . Free amino nitrogen groups were determined as glycine by ninhydrine

as described by Stein and Moore (1954) .

Ry
TpoULTS AND DISCUSSION : . ‘
ma&tresults of Table (1) show that during storage the total count increased in the minced camel
shoi Samples rather than in the meat substitute ones . This may be due $0 the ordinary meat
| Y lage which grow betser in meat (Nickerson and Sinskey , 1972) . While the percentage incr-
w thee Teached 13550 in the case of minced camel meat , it was 1818 , 15882 , 4756 and 13243 in
NaskCaSe of the mixtures B , C , D and E respectively . Similar results has been ob%ained by
in,,0va and Pek (1959) who mentioned that during storage of sausage the total bacteial counts
mj,T€8sed , In the mean time , bacteria did not grow without available moisture , as in the
top °d camel meat , the higher the moisture content , the faster the growth of bactseria , in
rdip&Pison to the meat substitute samples . In this respect it is worthy to mention that acco-
a2 %0 Fragier (1970) the grinding of meat greatly increases the surface , relaises moisture
U Ustributes bacteria . Regarding the changes in the numbers of protgolytic bacteria (table
by, Vhere was an increase in their count by prolonging the storage period . The proteolytic
q Yeria inereased from 0.76 to 120 x 104 cell/gram sample in the cgse of minced camal4moat
tglnﬁ the ,storage period , while it increased from 0.45 to 52 x 107 , 0.78 to 50 x 10" , 0.27
hm‘l x 104 , and 0.22 to 47 x 104 ¢c911/gram sample in the case of prepared mixtures B , C , D
bgrE respectively . Moreover , the percentage increase after the.six days was higher than that
46,°T® the mentioned period , as it reached 1400 in the case of minced camel meat and 829 ,
Yon.? 439 and 411 in the case of the prepared mixtures of B , C,Dand E rezg:ct:vely o
dupe°Y°P , the ini¥ial larger number of bacteria present in the minced meat & uld affect

tion of bacterial growth phases shan %hese of the other meat mixtures which contained




32

n
&ted Materials beside the meat . Similar results have been reported by Warneck et al., (1966)
i  Bentioned shat a high level of raw material contamination did affect the flavor of Process=—
A 8usage imediately after processing and during subsequent stcrage as a prepacked product .
me,’_the results are in agreement with those reported by Abd El-Salam (1978) who found that
eudlnltial load of aerobic proteolytic bacterial coun$s in camel meat sausage increased during

tho Storage , At the same time , the obtained data in this investigation do not agree with
phi° Tecorded by Thompson et al., (1978) who stated that soy formulation had higher numbers of

P,°°°1Ytic organisms in comparison to ground ‘cef and tap water mixture .
m,m Table (2) it was noticed that there was an appreciable increase in the survival number of
hgg_Ophilic bacterina . ‘hile the survival uauuber of psychrophilic bacteria was zero at the
We,P1Ng of storage period , it reached 18.4 x310 cell/gram sample in the case of minced camel
ing 5.’ 8nd 16.90 , 15.30 , 19.40 and 21,3 x 10 cell/grag of the prepared mixtures B , C , D
ahr Tespectively at the end of the storage period at 5°C . This results showed that during
\hjaﬁe at refrigerator temperature , psychrophilic bacteria increased in the five different

t °f saumage , which was in agreement with the obtained by Frazier (1970) who mentioned
ly . 8% temperature neer freezing , cold-tolerant bacteria were fawored . In this respect , i%
1%:°’thy to mention that according %o Ayers et al., (1956) pseudomonas and achromobacter type
qedeased during cold storage «f sausage at 1. to 4.4°C . Also , similer results were repo-
lhw by Roiter et el., (1968) who stated that during cold storage of sausagae , both lactobaci=
Vg 8Nd micrococcus bacteria increased . With respect to the coli-form group , generally there
N 8 decrease in its survival number during the cold storage period (table , 2 ) while it
D .Shed 70 in the minced camel meat and 100 , 100 , 80 and 0,00 in the prepared mixtures B , C
T 3 E respectively .
{ tlbulated data showed that , in the five investigated samples , B.coli count decreased dur-
°ﬁcst°rage,at refrigerator temparature . This may be due %0 the effect of nitrate on the gen-
Wmchmaterial of E.coli cells , nitrous acid usually involves base changes in the nuclic acids
t%i Cause permanent changes in the purines and pyrimidines of DNA and RNA by deamination of
Shhz Tespactive amino groups (Miller and Litsky , 1976) . A% she same time Nickerson and
Qthei (1972) mentioned that the reason for adding nitrite %o cured fish is to prevent the
The.h of certain pathogknic bacteria , which include E.coli (Hobbs, 1974) .
Xut;nCrease of TBA value occured in sample A was comparatively (1,95) , whereas y it was less
] € other samples being 1.40 , 0,94 , 1,17 and 1.09 after 10 days storage in the samples A ,
A(7 » D and E respectively . This could be ascribed to the higher moisture content in sample
7L 7.95 %) accelerating the rancidity rate followed by the other samples whick was 74.74 ,
Qmws » 68,64 , and 65.56 % in the samples B , C , D and E respectively . Such results are
%edlrm8d with those obtained by Mohamed (1974) , and Abd El-Salam (1978) . This Could be reff-
aisl © the parallel increase in the proteolytic bacteria responsible for the protein hydroly-
N ®ading to more free amino nitrogen .
%chhanga in free amino nitrogen took two ways . While it decreased during the begining of
°tra3° period , it increased after that at the end of storage period . Moreover , the level
°tsr°9 amino nitrogen at the end of storage period was higher than its value at the begining
REPt°P&8e period .
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Table (1) : Total bacterial count and proteolytic bacteria during storage of the mixtures -
o

of minced camel meat 80d meat substitutes ¥ at 5°C.

hi;i;:;ial Total count X 105 Proteolytic bacteria. x 104

i Storage Sample No. Sample No.

;__z;::z? A B c D E A B | ¢ D E

] 0 0.89 1,65 0,34 0.82 0,37 0,76 0,45 0.78 0.27 0.22

i 2 1.16 1,83 1.06 1,24 0,80 1,20 0.75 4,50 0,60 6,50

Z 4 7.80 7.50 5.80 8,00 9,50 5,00 5,20 6,50 5,60 8,50

t 6 9.00 7.80 6,00 8,90 9,80 8,00 5.60 8.90 7.60 9.20
8 12,60 9,00 10.00 9,30 11,40 32,00 [40.00 35.00 18,00 22,00
10 123,00 | 30.00 54.00 39,00 49,00 120,08 |52.00 50.00 41.00 47.00
A 1 The control sample.

D:: Mixture containing 70 % minced camel meat and 30 % soy curd.
C : Mixture containing 70 % minced camel meat, 25 % soy curd, 3 % potuto , and 2 % moy
protein isolate.

D : Mixture containing 70 % winced camel uneat, 20 % soy curd, 6 % potato flour, and
4 % soy protein isolateo

E : hixture containing 70 % minced camel meat, 15 % soy curd, 9 % potato flour, and
6 % soy protein isolate,

X : Soy curd, potato flour, and soy protein isolate.

Table (2) :  Changes i1. Colitorm and Psychrophilic bacteria occured during storage of the mixtures
. ‘ of minced camel meat and meat substitutes® at 5°C,
Bacterial
sl - Coliform x 102 Psychrophilic bacteria x 107
Storage S le No. Sample No. o=
period
A
x___i?nyl) B Cc D. E A B C D g
o 0.3 0,1 | 0.4 | 0.5 0.1 0.00 | 0.00 {0.00 | 0,00 | 0,00
2 0.3 0.2 0.3 0.1 0.2 J.80 4,30 4,20 4,00 4,00
4 0.4 0.1 0.0 0.4 0,0 9,50 6.10 5,90 5.70 8.20
6 0.2 0,0 0.0 0.3 0.0 9,90 6.70 6,10 6,00 8,10
8 0.1 0.0 0.0 0,1 0.1 10,20 8.10 7.10 6.5 |10.30
10 0.1 0,0 0.0 0.1 0.1 18,40 16,90 [15.80 19,40 21,30
LR e ‘

The control sample.,

: Mixture containing 70 % minced camel meat and 30 % soy curd,

Mixture containing 70 % minced camel meat, 25 % soy curd, 3 % potato flour, ami
2 % soy protein isolate,

D : Mixture containing 70 % minced camel meat, 20 % soy curd, 6 % potato flour, and 4 %
soy protein isolate,

E : Mixture containg 70 % minced camel meat, 15 % soy curd, 8 % potato flour, and & %
soy protein isolate.

X : Soy curd, potato flour, and soy protein isolate.
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F1g.) Chonges inTBA value which occured

during slorage of mixtures ol

minced camel meal and meal subslitules

at S%.,

A; fhe cuntrol sample,

yiiture containing 70% sinced camel meat and 30%

soy curd. .

C:'r.ixtur: containing 70% minced camel meat, 2% soy

curd, ) potato flour and 2% soy protein isolste,

Kixture cootaining 70% minced camel neat, 25% soy

curd, &% potato flour, and 4% soy protein isolate.

. Mizture contalning 70% minced camel meat, 15% soy
curd, 9= potato flour and 6% moy protein isolate.

s Soy curd, potato flour, soy protein tnolnte.
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Fig 2:-Changesin (ree amino nilrogen which occured

during slorage of mixtures of minced

camel meat and meat substitutes at 5%






