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-lO, ;nd chomici chin,;,;:; uccured in minced camel meat iri-J mcit auto ti lute;; during
forage

la-H-a., f.l-samahy,s.k. , el-nemr,sh.a.fj°(i Science Dept., Faculty of Agriculture, Suez Caml University .
^  b-cto.-i-l ch- TT-oo OCcured in the minced camel merit and meat uubiititutos during^tiie storage 
•’t 5̂ C <•>', ,wed tint the total bacterial county , proteolytic, and poycuropnilic b-c -L1 ,.u 1 .c. e J*5 - tf • to" - period. The increase was higher in the minced camel meat rather
t!: .1 i t  i v 4UVv}im. Of minced camel meat and meat substitutes . On the contrary , coliform as a r.,n1 ‘ "-1C mi-ti-re ot mi. c . ,.amo TCri0d of storage in either camel meat or i ts
tixti!01*’11 •trend '?ris f°?rtnte- T3A Values werf gradually increased during storage in both two t V Ur<J vath most substitutes BA values ^  nitrogen was decreased dur-
\4 the firsfltare o f n t o r a n d  then' a gradual increase was observed by prolonging the
<’*0ruge Tv'riod - 
I',
ylju-iühuci'ioî;,,.'u as a main component of sousage is a suitable medium for the growth of micro-organisms and 
au, t."~ ~ , v . . , . , +v> ,o iiuThteri n" house till its manufacture in the sausage fact-

" ^Th^iaicrob'inl*1 activi ty^leads^fo^cor tain changes in either flavor or color and^accumul-
fl;ion of* toxins* in'meats . The development ini croflora J^ctorfa , fungi and yeasts) andit nif--4 TC! „  T i i O  a e v t ’ i u  u m u i l t  u x  m i v i  u i x w * »  \ - — - —  » -  ;  ,  _

Jerent changes occSred as u result of their activity during sausage storage were widely
Y l m n ? ii? wtnriel cells in camel meat was accomplished by El-Samfiri (1974) being 

4)6 ™  After 2 and 4 days of cold storage counts reached 450 * 103 and
He x ,°4 C,®H" £ £  ^  respectively .Noskova and Pek (1959) reviewed that during storage of 

*, V/- h V-i.,1 nnd total bicterin.1 counts increased . . Roiter (1970) stated that 
iPVth of°rrntpolvtic bacteria in sausage w,s markedly low at 4 -  6 C as compared to 10 and

„ t n ( 1956) found that the pseudomonas and achromobacter types increased during
^  - M yB tS r S s % ’ i i S S e  a ^ i .?  to 4.4°C as they reached 95 *  o f the micro a storage oi _ “  e __„„p „nm-nlete swoilage . Thomoso

ai f f G

bial population
a"the1 u f ° o f t h f d e v S e d  o f f  odor siime t  and complete spoilage . Thompson et a l; , (1978) 
^Ported t L f a f ^ c  Ioy beef formulation had lower oxidation ra tio  than the groundbeef mixt- 

as d e le te d  by the^hiobarbituric acid test (TBA) . At the end o f 6 days storage . the
. * . - , . « __r> -f o+Q nVl V 1 fti'nfl

c  XjX w u i i u  u u v *  r  -------- —

Æ p8“ 3 * ^ ^ ^ L T n d ^ C ' l o w e s t ’ S o ^ i r i f  a l l ” enumerations . Williams and ZabikJl975)
« ^res consistently h , ni. -xq j  meat with soy appeared to have s ligh tly  lowercated that although the replacement o f 30 f  meat with soy app ^  ^  ^  accumu

Kc f HUj U1U xx\j w v r
^Pion 'ofUTBAUreactive*compound In cooked meat . Roiter et a l . , (1968) mentioned that during 

o f sausage, t^ free^am ino acids markedly increased, especially a fte r  23 days of cold

i^ s investigation was carried out to study the bacteriological and chemical changes occured 
P&e prepared mixtures o f minced camel meat and some meat substitutes during cold storage

Âiy  ̂ *
b ^ c L ^ f m e a f a n d  a mixture of ground camel meat (from shoulders parti , soy curd and soy 
**'°te in iqointp inretiared from soy bean) , potato tubers and spices were stuffed into the 
(loo0n intestinesPa fter their cleaning according to the method described by Abd El-Baki et a j 
ey9̂ 1) . The prepared samples were stored at 5®C for 10 days . Samples were penodically^Talcen

2 days for the bacterio log ica l analyses . . . , 1QcQl
Ivtal  count was carried out according to the method described by Frazier and Poster (1959) . 
us°P®olytic bacteria was counted according to the method described by Difco manual (1953) , 

meat agar medium . Psychrophilic bacteria was carried out according to the method 
ar>Scribed by Sharf (1966) . Coliform group was counted by using v io le t red ^xle agar medium
tgC°rding to Sharf (1966) . Free amino nitrogen groups were determined as glycine by mnhydrine

at as described by Stein and Moore (1954) .

! he Jesuit^ o fST -h le ° (l) show that during storage the to ta l count increased in  the minced camel 
s IS l I s  rather thai in  ihe meat subftitute ones . This may be due to the ordinary meat 

e^u agePwhich grow better in meat (Nickerson and Sinskey , 1972) . While .^n^ -
tKS® reached 13820 in  the ease o f minced camel meat , i t  was 1318 , 15882 , 4756 and 13243 iucEa “ cnea ijo^u u* “ _ - -  + i «  . si mil nr- -penults has been obtained by38 or mincea camei matu. , x . ™  x^x^ , ------_
HZ" case o f the mixtures B , C , D and E respectively . Similar results has been obtained by 
ihSlcova and Pek (1959) who mentioned that during storage of sausage the 'total bacteial counts 
t^reaooii 1 t mein time bacteria did not grow without available moisture , as in the
*lnC8d ! d '-I1 ** hivhar the moiBt^e content , the faster the growth of bacteria , in
> ta i Me “ • »*  in  this respect i t  is  worthy to mention that acco-

in S«t04th novM ths'L-inding of meat greatly increases the surface , rela ises moisture

? o r er^ peciir l y ;  LBT t  r e i i ^ u o o ui u x i i  z z v  ^ 9 ,
‘loie» 439eaSdn41inin the case of the the i k n c ^ m L r ^ ^ d ^ f e c t
N ation  ¿ ft b ac t«;i i l 1 g?:o^thr phMesr than these o f the other meat mixtures which contained
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"ho “'a teria ls  beside the meat . Similar results have been reported by Warneck et a l . ,  (1966)
«4 06ntioned that a high le ve l o f raw material contamination did a ffec t the flavor of process- 
Als®aUsage imediately a fter processing and during subsequent strxage as a prepacked product .
*hs .'.th e  results are in agreement with those reported by Abd El-Salam (1973) who found that 
Cô lni1:ia l  load of aerobic proteolytic bacteria l countB in camel meat sausage increased during 
t!>0soSt;ora« e * At the same time , the obtained data in  this investigation  do not agree with

recorded by Thompson ejt a^ ., (1973) who stated that soy formulation had higher numbers of 
Pr0̂ e°-̂ y"fcie organisms in comparison to ground eef and tap water mixture .
hy™, Table ( 2) i t  was noticed that there was an appreciable increase in the survival number of 
WgijT°Pta.lic bacteria . ,'hile the survival number o f psychrophilic bacteria was zero at the 
C i^ n g  o f storage period , i t  reached 13,4 x,10J cell/gram sample in  the case o f minced camel 
*1)4 and 16.90 , 15.30 , 19.40 and 21.3 x 10J cell/gram o f the prepared mixtures 3 , C , D 

rc=poctively at the end o f the storage period at 5 C . This results showed that during 
'̂ Pea at re fr igera tor temperature , psychrophilic bacteria increased in the five  d ifferen t 

of sausage , which was in  agreement with the obtained by Frazier (1970) who mentioned 
U  ̂ at temperature neer freezing , cold-tolerant bacteria were faxored . In this respect , i t  

to mention that according to Ayers et a l . . (1956) pseudomonas and achromobacter type 
?86i during cold storage uf sausage at 1.7 ff to 4.4 C . Also , sim ilar results were repo- 

Uufj Hoiter et a l . ,  (1963) who stated that during cold storage o f sausage , both lactobaci- 
micrococcus bacteria increased . With respect to the coli-form  group , generally there 

decrease in  its  survival number during the cold storage period (table , 2 ) while i t  
1 d 70 in  the minced camel meat and 100 , 100 , 30 and 0.00 in the prepared mixtures B ,
The * E respectively .

abulated data showed that , in the f iv e  investigated samples , l . co li count decreased dur- 
Hic8*0rage at re fr igera tor temperature . This may be due to the eff'ecToT  n itrate on the gen- 
"ihcvaat8ria l  o f E .co li ce lls  , nitrous acid usually involves base changes in  the nuclic acids 

cause permanent changes in the purines and pyrimidines o f DNA and RNA by deamination of 
reaPactive amino groups (M ille r and Litsky , 1976) . At the Bame time Nickerson and 

( 1972) mentioned that the reason for adding n itr ite  to cured fish  ie  to prevent the 
The i certain pathogenic bacteria , which include E .coli (Hobbs, 1974) .
I*1 thnCrea38 o i TBA valua oocured in  sample A was comparatively (1.95) , whereas , i t  was less 
i 1 C6 ot^er samples being 1.40 , 0.94 , 1.17 and 1.09 a fter 10 days storage in the samples A , 
* (77 and E respectively . This could be ascribed to the higher moisture content in sample 

%) accelerating the rancid ity rate followed by the other samples which was 74.74 ,
' 68.64 , and 65.56 ^ in the samples B , C , D and E respectively . Such results are 

h'fid t d wi*h those obtained by Mohamed (1974) , and Abd El-Salam (1978) . This Could be r e f f -  
H* the para lle l increase in  the proteolytic bacteria responsible fo r the protein h jdroly-
Tke e&hing to more free amino nitrogen .
5toi.Cilange *-n free amino nitrogen took two ways . While i t  decreased during the begining o f 
if fa8e period , i t  increased a fte r that at the end o f storage period . Moreover , the le ve l 
if s£ee amino nitrogen at the end o f storage period was higher than it s  value at the begining 
Dg °rage period -
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Table (13  : Total bacterial count and proteolytic bacteria during storage of the mixtures
Of minced camel meat and meat substitutes at 5 C.------------

I
Bacteria l 5

Total count x 10 Proteo lyt ic  b acter ia ,  x 10*
•— group

| Storage 
period

Sample No a Sample No#

A B C D E A B C D E

i  0 0.80 1.65 0.34 0.82 0.37 0.76 0.45 0.78 0.27 0.22

O 1.16 1.85 1.06 1.24 0.80 1.20 0.75 4.50 0.60 6.30

4 7.80 7.50 5.80 8.00 9.50 5.00 5,20 6.50 5.60 8,30

6 9.00 7,80 6.00 8.90 9.80 8,00 5.60 8.90 7.60 9.20

a 12.60 9.00 10.00 9.30 11.40 32.00 4C.00 35.00 18,00 22.00

ID 123.00 30.00 34.00 39.00 49.00 120.00 52.00 50.00 41.00 47.00

A i The control sample.• 4110 WWM •• —' — —---■------

n ::  Mixture containing 70 S minced camel meat and 30 % soy curd.
C : Mixture containing 70 % minced camel meat, 25 *  soy curd, 3 % potato . and 2 % «>y 

protein i f lo late .
D : Mixture containing 70 S minced camel meat, 20 soy curd, 6 S potato f lo u r ,  and 

4 % moy p rotein  i s o la t e «
E : Mixture containing 70 S minced camel meat, 13 *  soy curd, 9 #  potato f lo u r ,  and 

«  S aoy protein  ia o la t e .

K 5 Soy curd, potato f l o u r ,  and soy protein ia o la t e .

Table ( 2 )  i Changes ii. Colilorni and Psychrophiiic bacteria occured during storage of the mixtures 
of minced camel meat «m& IQOfib crubstib ilbss^  &"fc 5°Q»

Bacteria l
-group

_i----------------
Coliform x 102 Paychrophlll c

J
bacter ia  x 10

Storage
period

(days)

Samr>le No. Sample No.

A B C D E A B c D t

0 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 3.80 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 3.70 8.20

6 0.2 0.0 0.0 0.3 0.0 9.90 6.70 6.10 6.00 ».10

8 0.1 0.0 0.0 0.1 0.1 10.20 8.10 7.10 6.50 10.50

10 0.1 0.0 0.0 0.1 O.X 18.40 16.90 15.80 19.40
<

21.30

A i The control sample.
D : Mixture containing 70 S minced camel meat and 30 % aoy curd.

C : Mixture containing 70 N minced camel meat, 25 % aoy curd, 3 % potato f lo u r ,  ami 
2 ‘/i aoy protein i s o l a t e .

D t Mixture containing 70 S minced camel meat, 20 S soy curd, 6 S potato f lo u r ,  and 4 S 
aoy protein  i s o la t e .

E : Mixture contalng 70 S minced camel meat, 15 S «°y curd, 9 potato f lo u r ,  and 8 S 
*oy p rotein  i so la te *

* :  Soy curd, potato f lo u r ,  and aoy p rotein  i s o la t e .
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Kig.] C h a n g e s  i n T B A v a l u e  w h i c h  o c c u r e d  
dur i ng  s t o r a g e  of m i x t u r e s  o! 
minced c a m e l  m e a l  a n d  m ea t  s u b s t i t u t e s  

at  5 ' c .

k :  n»e cor.trol sample.
3 : r i n u r e  « n U l n l n j  70* minced camel meat and X>*

joj curtl.
C: h.liture conta in ing  70* minced camel meat, 2S* «ojr 

curd, } *  potato f l o u r  and X  ao j p ro te in  I s o l a t e .  
D: K l i tu ra  con ta in ing  70* minced camel meat, 25* toy  

cur l .  6* potato f l o u r ,  and X  ao j p rote in  I s o l a t e .  

I ;  M i t u r t  conta in ing  70* minced camel meat, 1W  aoj 
curd. 9T- potato f l o u r  and 6* aojr p ro te in  l a o l a t a .

i  Soy cunt, potato f l o u r ,  aoy prote in  l no l n i e .

Storage p e r i od ld a ys )
F i g  2: C han ge s  in tree amino  n i t rogen w h i ch  occured 

d u r i n g  s l o r o g e  of mixtures  of minced 

camel  me at  an d me at  s ubs t i tu te s  at  S c




