
Table 4. E ffect of Alternative Curing Mixtures on the TBA Numbers?

Days of Storage at 4°C
No. Meat System

1 7 14 21 28

1 no additive 4.95 8.96 10.50 11.67 12 .12
2 salt (2%) + sugar (1.3%) + sodium 1.35 7.74 8.46 9.64

ascorbate (550 ppm)
0.863 (2)+STPP (3000 ppm) 0.58 0.53 0.51 0.66

4 (2)+DNFH (12 ppm) 0.59 6.81 8.66 —
0.375 (3)+DNFH (12 ppm) 0.24 0.35 0.34 0.37

6 (5)+sodium hypophosphite (3000 ppm) 0.27 0.34 0.36 0.33
7 (5)+potassium sorbate (2600 ppm) 0.64 0.53 0.74 0.46

0.35
0.29
0.57
0.43
0.38
0.21

8 (5), but with SHMP (3000 ppm) 0.38 0.27 0.33 0.49
9 (5), but with SPP (3000 ppm) 0.33 0.30 0.29 0.35

10 (5), but with Na EDTA (500 ppm) 
(5), but with DTPA (500 ppm)

0.40 0.76 0.36 0.78
11 0.51 0.31 — 0.53
12 (5)+BHA (30 ppm) 0.28 0.27 0.24 0.27
13 (5/+TBHQ (30 ppm) 0.22 0.20 0.20 0.22

15.93

1.32

0./|5
0.3°
O.4»
0.3*
0.3°

35

0.28
0 . 2»

aThe meats contained 69.9 ± 0.1% water and 10.6 ± 0.1% fat.

6 - 3 4 IMPROVEMENT THK ACCEPTABILITY OP' 
SOME MEAT SUBSTITUTES .

MIXTURES PROM MINCED CAR«l
m e a t

S .X .E l-S a in a h y  , R .A .Ta h a , F .A .S a le m  , Sh .A .E l-N e rar 
Daki . Fold S e i .  & l’echn. Dept. , F acu lty  of A gric . Za(5*zig

mi
A ddition of 1/. sod. tr iphosphate  to m ixtures of minced camel meat and and 
of meat au b e titu te a in creased th e ir water ho ld ing ca p ac ity , p la s t i c i t y ,te  vt;r 
of a l l earnolea . Cooking lo se was reduced by ad d it io n of ltf cod. triphoar ^  
in c re a s in g  the ^ r c e n t ig e  le v e l  of soy p ro te in  i s o la t e  a n d  potato f lo u r  jr f
the a c c e p t a b i l i t y  of minced camel meat and m ixtures of moat a u b jt i  wor« ® ta
ved by ad d it io n  of a lab o ra to ry  prepared meat l ik e  f la v o r  . A ll 3a.np r ip hooI;

J • - 'eo u lt of the ad d it io n  of 1/« aodium t i ntender than the co n tro l one

In tro ductio n
_ T

c
,1"

I n tro i^ a r d n(1969) st-itod that the pH adjustm ent of an in ta c t  muscle ,t ‘¿l
»nobles n°at f ib e rs  or p ro te in  to take up and hold th e ir  normal
•heather"hand  the meat loenec w ater and so lu b le s  when i t  approaches i t *  H i* v
noint ( J l S ? )  . T herefore , the use of phosphate s a l t s  le ad in g  to such »  ^  ^
p fu l . He added th at the in c lu s io n  of pyrophosphates m  a 1* sodium o 1OTUi • no uuueu MB. <•>«» * ----* . , . , . ...... typ'^i fli
ion w i l l  ce rta in ly  improve the texture o f the frankfurters and » im U f  c0„t* lP 
sausage and w i l l  probably resu lt in  a firm er product ir. cooked uauan, ^

rUak?h„ order o f increasing the WHC e ffic ie n c y  by the addition o f s o d i ^  c>’cl 
established by Orau and Hamm (1^58) which was as fo llow s t monophoapt 
i  phosphate i diphoaphwto, totraphosphats and triphosphate .
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"’iïtu rea^n? (19o3) mentioned th a t n a tu ra l beef f la v o r  and aroma were produced from 
Uaefui f  c y s te in e  or c y s t in e  and th e ir  s a l t s  w ith p ro te in  hyd ro lysa tes  . The most
4ci|ia to L î l l0ae ? î ? dï1? !'s *ere obtained from m ixtures con ta in ing  one or more of these 

Mav ^ « n n e  u su a lly  as an ac id  s a l t  and a p ro te in  hydro lysate .
the fl»vn  in d ica ted  th a t the fa c to rs  which may a f fe c t  the nature and q u a l i ty  of
A»d amin produced included the nature and r e la t iv e  amounts of the monosaccharide 

9̂a.tin^ ° reagen ts used , amount of water presented and the time and temperature of 
w«re ob tli «adved t ^a t  thB f l *VürinS su b s t itu te s  having a preferred  aroma and ta s te  

o a ŵ en r a te s  of c y ste in e  and c y s t in e  to monosaccharide were re sp ec t— 
tvy° Or th 1  ^nd 2 1 1 by W3ight • The amount of water present should be a t  le a s t
tile f P ( . ee times l ik e  the amount of t o t a l  monosaccharide reagent , and conducting 

Ihi t lo n  ftt . a  pH in  between 3 and 6 .
C*®«1 m eat°^ e i3  J 2r * improvin«  tho a c c e p ta b i li t y  of the m ixtures of mincedfcna meat su b s t itu te s  •

a n d  methods^ t e r i a i a
~ Camel meat s

?r8d a t t pilaUd i n . th is  atud7 waa obtained from three years  o ld  camel anim als s lau g h t-  
t to the lab o ra to ry133̂ t0^r  * ^*mPle3 f rom boneless shoulders were chosen and broug—

2- Soybeans j
a°»  V arie ty  of soy bean in  Egypt — namely Harosoy , has been used fo r the

Wlnla trv  or Vf  Çoy crud and soy p ro te in  . Soy bean wa3 brought from the Egyptian* i  or A gricu ltu re  . 1
o' Potatoes :

Zi„ ~,<QU'-y kilogrammes of potato tubers were brought from the lo c a l market in  Za^a -  
e Vwi nora te  .

. HuttnU ? n Casing :
e lb°r »to i;n teatxn 'Ja wors bough t from the Zagazig s lau gh te r house and taken to the

i!l«at an.l S1' c lean in g  and s tu f f in g  by minced camel meat and m ixture of minced cam- r «-no meat s u b s t itu te s  .
j  ÇI-iccM I

tu‘ c con ta in ing  (42.5/S b lack pepper , 42. 5;i co riander , cloves and 5-£ 
was used .

3. ..
'^bcd3 :

' i 'i l )  ^Qduro of processing i According to the method described by Abd El~5aki e t  a i

¡J* Method df fcan^ ywl f  * W* ta r  h o ld iiifi c e c i t y  (WHO) Was determined accord ing to 
lu i rdibg to " ? ? ^  , °y 'Tt*  Ct a l ; (197?) * w h ila tha cooking lo ss  was e s tab lish ed

An?*A.JC. ( ig y o f  hy Jnd bbehata (197/) . The pH value was measured as described
(c ■rhô ;.S*r(197°) •

I) f a ” ! ” « ?  «v a lu a tio n  was c a rr ie d  out as a composite complete incomplete
Cik doai#n a« exp lained by C ornell and Schrechongost (1975)

lip i.C hen h,. ... , . ... . :  ' ---------- VJiuu c,i— naai et ai. 19?31)
iC  J te  and ni V-iOUf b e n e f ic ia l  to improve the techno log ica l q u a lity  by r i s i n i

. „ f  ^ - ' ^ c i t y  end consequently decreasing  cooking lo ss  as w e ll as improvingur tilt! r e su lta n t im irturoM * ^
U tVo ana consequent 1

or Dut . f  ur the r e s u lt a n t  m ixtures .I Ï I Q i j t l âhl i i  1 nhnw t-Vw. ^  r  f  ~  ~  >

Shiftsr

. *  *  vavwwaa. t a i t t  U U *  t  LU  •

e-m*?^6 1  xlih° j  thCi ofi,ec't 0;f adding 1>1 sodium triphosphate to the m ixtures
c-nnol meat and meat s u b s t itu te s  on WHO , p l a s t i c i t y  and pH value . The?*iie rev i J T  — ; on  "no , p la s t i c i t y  ana pil value . The

?5,qbrQa f b th a t ad d itio n  of 1> sodium triphosphate to minced camel meat or to 
V/» i n .m in ced  camel meat and meat s u b s t itu te s  has in creased  the WHC as i t  w*. 

b l i th e  contl‘u l ^  ^ n ged  from 39.30 to ^ T i c f i n  the m ixtures *
w. “Cos incroasn in wufi V,., . i n  + i .. w  .. j -... . . . .

Th,

'om'.i-Ue a i k„ T7:„---- “•—* " “““ rt *'**'"* 09 a a c n c e a  to tne change in  the pH
 ̂ tllti i s o c i a l .  i X? n ra l t , . wi!la c le a r  from the data obtained which was fa r

i - --- * — ü'-“ uj.iw tu yj.it/. in tne mixtui'es .
amolUm «^ ln  sHC » dd iî xan of ^  sodium triphosphate to the m ixtures of

,l He jnd ni?a t  s u b s t itu te s  could be ascrib ed  to the change in  the pH to-
u„, — « ian , 1 •---- *>3 10 ..»a irorn sne aa ta  obtained which was f a r

Uq‘ l e-)uit 1  triC  P° in t  ° f  Prot81rla lead in g  to a  h igher water ho ld ing e f f ic ie n c y .
*■' “r ! ' i r 0.Hi n 5 i !S ?0n" nt Wlth th°3e reportod Hendall (1954) , Hellendoorn/ i » 1 *  ** A l l  U 1 v— L

Ni As, iUl‘d 0‘' r r Ur<i (1969) .
°f Li« t0 tho ,f|rom i a ljle  } the p ia s t i c i t y  was a lso  improved by adding sodium tr ip h o s- 
5. 1 , e u b s t it » to d ca“5:1  to the m ixtures of minced camel meat and m ixtures

cn,2 itu te u  . I t  was 3.37 cm* m  the case of con tro l sample , and reached
Wh°n Vil S° diujn ^r i phosphate was added . Data obtained are confirmed with

5 6 3



those found by Gerrared (1969) . The presence of sodium triphosphate in c rease^ *  i 9 
pH value of the meat or the m ixtures of meat and meat su b s t itu te s (Table *■) *r 8a3®d
obvious th a t r a i s in g  the percentage le v e l  of soy p ro te in  and potato f lo u r  i® 3) , 
WHC in  the r e su lta n t  m ixtures oT minced camel meat and meat su b s t itu te s  0®ei

With re sp ec t to the p l a s t i c i t y  and pH value of the m ixtures of minced “ nt»g® 
and meat su b s t itu te s , d ata rev ea led th a t they decreased by r a is in g the per  
le v e l  of soy p ro te in  and potato f lo u r  in  the m ixtures of meat su b s t itu te s  • minCed 

Regarding the e f fe c t  of adding 1$ sodium triphosphate to the m ixtures o there 
camel meat and meat s u b s t itu te s  on the cooking lo ss  data in  ta b le  2 show tn cof' 
ia  a d e c r e a s e in  tho cooking lo ss  v a lu es , as i t  wu3 38.38# in  the ver, r
r o l  sample , i t  reached 18.44/» when 1> godium triphosphate was added . H°w“ aUbati“ 
s in g  the percentage le v e l  or soy p ro te in  f lo u r  in  the m ixture of added mea i t  is  
ute decreased i t s cooking lo ss . As shown from r e s u lt s recorded in tab le ^ ’ ¡¡igb*T 
q u ite  c le a r  th a t cooking lo ss  during the l a s t  10 minutes of cooking time w*‘ of 
in  the presence of sodium triphosphate than'"case of i t s  absence . The 
cooking lo ss  reached 9 . 59# during the l a s t  10 minutes of cooking time when f 
triphosphate was added . . moat 4lia

To improve the a c c e p ta b i l i t y  of the r e s u lta n t  m ixtures of minced cam®i .ning s>®4* 
moat s u b s t itu te s  , many t r i a l s  were c a r r ie d  out to produce a product conta* 
l ik e  f la v o r  . The t r i a l  which gave the beat f la v o r  was adopted . f  r e£?r ®ri£ont*ir 
ion of the re s u lta n t m ixtures produced from adding the prepared so lu tio n 3ubat i tu 
meat l ik e  f la v o r  to the m ixture of minced camel meat and m ixtures of meat ai l  
was te s ted  fo r the fo llow ing  q u a l i t ie s  , f la v o r  , co lo r , tenderness and o 
a c c e p ta b i l i t y  . mel  «m46

Table 3 shown the average scores of q u a l i t ie s  of m ixtures of minced c* cloar 
and m ixtures of meat s u b s t itu te s con ta in ing meat l ik e f la v o r . I t i a q u it ^ acc®? 
th a t adding a so lu tio n  co n ta in in g  moat l ik e  f la v o r  s ig n i f ic a n t ly  improved  ̂
t a b i l i t y  of the m ixtures of minced camel meat and meat su b s t itu te s  (Table J.> wi 

Regarding the f la v o r  of the r e s u lta n t  sausage prepared from the mixtui aoi 
ed camel meat and m ixtures of meat su b s t itu te s  , soy crud , potato f lo u r  . ^ c*° ,»>-
p ro te in  is o la t e  , i t  was noticed  th a t the f la v o r  of a l l  m ixtures was o ign i ¡je
b e t te r  than the con tro l sample except the m ixture of minced camel meat a-1“  ia 0l a*g ' 
s t i t u t e 3 which contained 15# soy crud > 9# potato f lo u r  and 6# soy c*a

On the other hind , the change in co lo r was not s ig n if ic a n t except 111 te iH •
of sample (D) which contained 2a# soy crud , 6# potato f lo u r  and 4# soy P

if0f *1,
With re sp ec t to the tenderness , a l l  sausages prepared from the m ixture^ ,, tt 

cëd camel meat and m ixtures of meat su b s t itu te s were s ig n i f ic a n t ly more. ,nt iOf 0{ 
that prepared from minced camel meat on ly . A ll samples showed a s i g n i f y *  tlUeS 

■su in  the over a l l  a c c e p t a b i l i t y  of the r e su lta n t  sausage p re p a r e d  from >■
.meat su b s t itu te s when a so lu tio n con ta in ing meat l ik e f la v o r was addoa • i

So , i t  could bo concluded th a t ad d it io n  of 1# sodium triphosphate 
-rea-o f minced camel meat and meat su b s t itu te s  can be recommended, fo r i»P- th®ir
q u a l i t y , as w e ll as adding a meat l ik e f la v o r to 3uch m ixture to in cre*»
•a c c e p ta b ility  .

REFERENCES

tho ffceit

Lng c a p ac ity  and ju iconeas . C.F. Heat Science "S®0 *9jr
uB.wcx-ic ,K. A. fergomon P ress Ltd. , keadington H il l  , Oxford , P. 304 ^  0°?^. 
i l l , J .A . and J .F ..S ch rechongoat . Measuring p o n e lia ts  coneistoncy u®1 ^19V f
Dcd complete -  incomple te blook designs . J .F d .S c i .  40(5)1130 -  113

of

Abd El-Baki,M .M. , S.K. ,E1—Stmahy , F.A. , Salem , R.A. .Tallt ancl Sh.A. .E l-f 0f  ^
Some s tu d ie s  on meat su b s t itu te s  . 1 - P h y s ic a l and chem ical p ro p e r ty  i0c 
camel meat and soiie meat su b s t itu te s  . Conference of Development of 3l
Under P ress , Cairo , A.R.E. March 1931 . . , cb®1“1

A.O.A.C. O f f ic ia l  Methods of A n a lysis  . A ssoc iation  Of O fficial^ A n a ly tic* - „
1970 . „c.flO»d. e

a&ndall ,J .H . Water h o ld in g  
Lawcric,R .A . Fergomor 

Cornel ,
ted complete -  inoomplcl

El-Sun ally ,S .K . and M .M..Shehata . S tud ies  on camel meat te n d e r iz a tio n  .
A gric . Sco. , Moshtohor , V c l. 8 , 105 -  117 , 1977 . aCi  g ’

Grau.K. and R . . Water ho ld ing c a p ac ity  and ju icen esa  . C . F .  Meat }oTe , hg • , 
ed itio n "  Lawer ie ,R .A . Pergemon P ress Ltd. , Meadington H il l  H all Ox o  ̂

G arrard, F.I,I. $ausage and sm all goods production . London H ill  Books, L°r c®‘ 
G isacino .C . Moat f la v o r  re a c t io n  of proteinaceous substances on S-contaH - 

U . 3 .P aten t 3 , 394 , 15 >fuly  23 , 1908 . .
;ielleudoorn,E .W . Water iio ld ing  c a p ac ity  of meat as a ffe c te d  by phospna

Technology , _16 (3) , 119 -  123 . 196? . , cnem*iM
Hay,C.G. A review  of th erm ally  produced in i t i a t io n  f la v o rs  . J .A g r ic .F “ *

1033 , I960 . „ te i*1 *■“Smith,G.C. , J . j l l y u n i l  , L .,C arpen ter and C .M .,C ater. E ffic ien cy  of pr° -3  .
as emulsion s t a b i l i z e r s  in  f ra n k fu r te rs  . J .F d .S c i .  ¿ 8 , 849 -  355 >





►a
n c a •a o ft ft- CT o ■a o rt D Cl O y ft o

03 
\jy

vx
 
ro

V*
y<

03 K V>
03 o X v>

v* s
03 % V*

>0 03 M
io H

i
O' \j>

O
O

o
O

$
h

V
VM

« t- cn p

B * v>J

ft
 pi

 H
 >

►
I
C
K

H
 - 

O
' 

O
 

Q
 

tJ
o

iB
l

• S
T f

t 
D 

O
 

K
0

W

■3 
2

S
"

tr
 ft

 o
 o

i
»

(i 
o 

o
ft

 Vi
 o
. 
o

" 
Ho
 3
 

S'
 1

“
ft

p
 n

 o
 

W. 
D 
►- 
1-3 

=3 
O.

•o 
Du
d

p> 
n 

o 
c 

r+
 c
 ff
 p>

?
g
e
s

n 
n 

a-
 ®

D 
„ 

ci 
*->

 ft
 d

s> 
a

 m
 o

- 
< 
„ 

»1 
o 

< 
c

H 
H 
y 
PI

• 
ft

 ff
l 

CB
CT 
01 
C P)

O 
« 
D

&
a> 
o

ft 
a

6
-3

5
EF

FE
CT

 O
F 

FR
EE

ZI
NG

 A
ND

 B
OI

LI
NG

 O
N 
MI

NE
RA

L 
CO

NT
EN

T 
OF

 S
IX

EG
YP

TI
AN

 B
EE

F 
O
R
S
^

Pr
of
. 

M.
Ka

ma
l 

E.
 
Yo
us
se
f.
, 

Pr
of
. 

M.
K.
 
Fa
ra
g,
 
D
i
. 
S.
A.
 
To

lb
a 

an
d 
M.
A.
 
Se

le*
1"' 

Fo
od

 S
ci
. 

& 
Te
ch
n.
 
De
pa
rt
.,
 
Fa
c.
 
of

 A
gr
ic
.,
 
As

si
ut

 U
ni
v.
, 

As
si
ut
, 

A-
R-
 
M

’P
t

Su
nr
oa
ry

nt
e^

ot

nt
S

Th
is

 i
nv

es
ti
ga

ti
on

 w
as

 c
ar

ri
ed

 o
ut

 t
o 

st
ud
y 

fr
ee
zi
ng
 b
oi

li
ng

 e
ff

ec
t 

on
 t

he
 m
in

er
al
 c

si
x 
be

ef
 o

rg
an
s,
 
na
me
ly
: 

Li
ve
r,
 
He
ar
t,
 
Ki
dn
ey
, 

Sp
le
en
, 

To
ng

ue
 a

nd
 B
ra
in
. 

cof
lten

''
Co
pp
er
, 

Zi
nc
, 

Ir
on
, 

Ma
ng
an
es

e,
 
Ca

lc
iu

m,
 M

ag
ne
si

um
, 

So
di
um
, 

Po
ta

ss
iu

m 
an

d 
Ph
os
ph
or
us
 

th
e 
af

or
e-

me
nt

io
ne

d 
or

ga
ns

 w
er

e 
ev
al
ua
te

d.
 

Th
e 

re
su
lt

s 
re

ve
al

ed
 t

ha
t:
 

an
eŝ
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