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Introduction

The chemical composition of local market sausage varies according to many factors SuCh g
type of meat, meat cut used, filling materials, spices, chopping temperature; Helmep o
Saffle (I963), Sadek (1964), Lotfi and Youssef (I966), Baliga and Madaiah (1971), ana""
Sholokova et al.(I975). Meat substitutes may contain high quality plant protein Such
protein, soya flour and other different legume proteins; Ziemba (I969), Gerrard (1959);
Wolf (I970). Such meat substitutes may affect the nutritive value and/or water holding ¢
pacity and cooking losses. of

Water holding capacity and plasticity are considered two the most important physical Prom
perties of the meat and meat products stipulating its quality and characterestics 3 o
Volvinskaia (I953), Wierbicki and Deatherage (I958), Amein (I976), El-Dashlouty (1978)
El-Nemr (I979). Meat cooking loss may be affected by many facbors such as Lype and qug
of meat, method and temperature used in cooking; Saffle and Bratzler (I959), Poul and
Bratzler (Ig955).

Histological or microscopic examination of market sausage samples may reveal the pregen
of parts of intestine tissues and/or any frozen material formulated in the minced meat
sausage.

The present work was carried out to study the chemical, technological and histological
characteristics of sausage and soy meat sample collected from local market in Cairo, It
hoped that the results obtained may be of some value from the application point of view
the preparation of new standard specifications and quality control of such food product,

Materials and methods

Nine samples of sausage were collected from local market in Cairo. Sample of soy meat

was brought from super market. This kind of meat is a mixture of minced meat and soy pr
prepared by the Egyptian Meat Company. ;

Moisture, ash, ether extract and total acidity were carried out according to the method
described in the A.0.A.C. (I970). Free amino nitrogen were determined as glycine by ninhya-
rine test as described by Stein and Moore (I954). For the determination of pH-value, and
starch and glycogen the methods mentioned by Krilova and Liskovskaia (I96I) and Winton and
Winton (I95§) were adopted.

Water holding capacitf”plasticity were measured according to the method described by Grau

and Hamm (I957) as modified by Volvinskaia and Merkolova (I1958). Cooking loss was deter=
mined as follows; One hundred gram of the sample was boiled in one liter of water for 5,
I0 and I5 minutes. After boiling for IS5 minutes, the sample was fried in hot butter for

5 minutes,

Histological evaluation were determined according to the method described by Kisily (I962¥
Results and discussion

Chemical composition : Data obtained concerning the chemical composition (table I) showed
that the chemicaI composition of the nine samles varied widely. Such variation may be due

mainly to unstandariesed composition for such a product. On the other hand, the ratio of
different components used in sausage manufacture such as meat cuts, bubchery wastes, and
flavorings vary from factory to another and from day to day leading to great difference
the sausage composition. Such findings coincide with that reported by Saffle and Bratzler
(1959), and Sholokova et al. (I975), who indicated that the meat of good cuts produces
sausages of higher water holding capacity. Also, Abd El-Salem (I978) attributed the_srﬂat
variation in sausage composition of markel samples to the initial substitutes used in
such sausages. . X

It ia clear that the high fat content in some sausage samples is on the account of the
protein content and vice versa, which could be explained by the use of more fatty tissues
the manufacture of such samples. Results obtained did not si%nificantly differ than those
reported by Meyer (I971). Sample No. 7 has the lowest pH (4.60) which is near to the igo=
electric point of meat proteins. The low pH may be attributed to the breakdown that OCOULE
in the glycogen leading to the formation of lactic acid or to souring due to bacterial 0
tamination and accordingly lower pH velue. So, less WHC is expected for this sample. Neg%i"
theless, the measured WHC of this sample was high. This may be due or interpretated by UAS
presence of a high percentage of starch(which acts as a water binding substance), Whicgir
appeared from the chemical composition of this sample (Table I). Such behaviour is con 2
by that reported by Volovinskaia (I953). She concluded that the WHC could be improved &
boiling by the addition of 2-7% starch in sausage manufacture, Also,Baliga and Madalahion
(I971) stated that the incorporated dried powder (starchy material) in sausage productiof
reduced the cooking loss, L

Technological properties : Generally, a positive correlation could be established betweiga
e 1nmitial moisture content in the sausage and the cooking loss. Tis could be interPr: i
according to the fact that the proteins from either meat or soy bean are denaturate§ athe
the high temperature during cooking leading to their shrinkage. Accordingly a loss }nturﬂ
moisture content which was bound to such proteins especially more if the initial mqlﬁt ais
content was higher, Such a correlation was also reported by Baker (1942), Wierbicki et 8%




Pau]_ and Bratzler (1955}0
\ and that occured in WHC of some samples may be attributed to the higher initial
3”3 fat contents in the sausage as indicated by Lavorova et al, (I973) who noticed
o rease of fat content in sausage reduces the WHC and sausages quality.They added
1“? low pH value excludes more fluids during salting. The low moisture content
o o les is referred to its storage for longer periods leading to moisture loss by
samp rhe high cooking loss is ascribed to the higher content of fats which melts
i“ﬂing, boiling or frying. Existence of moisture affects the sausage plasticity, as
£00 containing higher moisture content are characterised with higher plasticity,
asad cooking time resulted in more reduction in the sausage weight which was re-
'32238 than detected in frying. In cooking, it ranged between 0.5I~7.59% while in
¥ varied from I4.5 %o 27.7I %. Which was ascribed to the meltin% obtained. Such
e in agreement with those reported by Baliga and Madamiah (I970).

¢ structure : The section prepared from sausage and mixture of minced meat and soy
;Towe- a special structure (Fig, I-a and I-b). This special structure of sausage
‘muscle fibers of visible sarcomeres (Fig.2 and 3), connective tissues, granulated
maﬂ. fat tissues (Fig.4 and 5), blood vessels and substances of plant origin as
gg%fiéues took the form of either intact of long fibers (Fig.7) or small (Fig.8)
: ;5 of short fibers. The same section may also show a cross section of muscle tissues,
“ipdicated that some muscle tissues lay in perpendicular position to the mife of the
e (Fige9). The substances of plant origin were stained in dark-brown to black color
sily distinguished from the animal origin muscle, fat and connective

gence of intaclt muscle fibers in such unhomogenized sample sausage, enables easily to
ut the measurements of the muscle fiber diameters and sarcomere lengths (Table 3).
¢le fibers were straight or slightly waved. The "U shape" in the meat fiber (Fig.
be ascribed to the natural special structure of the muscle. Similar deformation
jced by Tinikov (I967), on the Bicepts femoris muscle of cowse
microscopic examination reveald that some sausages were prepared from previously frozen
‘(samples No. 1,3,6,7 and 8). Such treatment reduces the muscle fiber diameters and
re lengths by shrinkage resulting from migration of water outside the cells.,
ge due to freezing was particularly obvious in samples No. I and 8 as indicated by
mugscle fiber diameters and for sample No. 7 as indicated by the markedly short
re lengths. Nevertheless, such samples did not show the lowest WHC and plasticity
cted for the frozen tissues (Mohamed I974). The increase of the crystal size due to
n storage lead to pressure and rupture of tissues and consequently accumulgtion of

fibers and bundles into groups. Thus wide clear areas between such groups were clear
ar observations were found by Hafiz (1973), Mohamed (I974), Ghaly (I977) and
~Salam (I978) uweing buffalo, chickens, fish and crub meat.

fion was found between the sarcomere lengths,muscle fiber diameter and the physieal
ties of sausages, WHC and plasticity, Table 2. Many factors may play a role in the

A obtained as animal age, post mortem conditions, the amount of connective and fat
85 as well es the amount of plant substances, Moreover, the variable procesging con-—
8 may markedly affect both the histological and physical parameters of sausage.

No. 2,4,5,9 and I0 showed no sign that such samples were made from frozen meat
ally for samples No. 2 and 5 in which big pieces of indamaged intact musecle tissues
ed a relatively large area of the microscopic fields. In the aforemention gamples,

cle tissues were predominated over the other components of sgusages, i.e. the fat,
tive and plant tissues. The amount of connective tissues and fat tissues as judged
1y varied widely among the samples.

#8dition of intestine tissues in such samples is also, possible as indicated from the

@ and rope-like especially in sampies No.4 and 8. Samples No. 4,8 and 9 showed high

Ui of connective tissues, which were firm and rope like sgpecially in sample 4 and 8.
No. 5 showed intermediate amount while samples No. I,2,3,6,7 and I0 retained re-—
Wy low amounts of comnective tissues, Samples No. 6 and 9 showed the highest amount
tissue, while samples No. I1,2,3,4,5 and I0 shawed lower amounts,

vi eard to the plant substances, the uneven distribution was moticed for all samples
PV Sample No, I0. The different samnples could be arranged in decreasing order with
Tl to amount of plant substances as follows t IO, 4, I, 8, 3, 7, 5, 2, 6 and g,

¥ samples No. 9 and 2 showed slight amounts of plant substances, which could be
Y. ¥ added spices, Sapmle 6 showed also small amounts of plant substances. The smount
Bant Substances was high in sample I0, followed by samples No. 4, I, 8, while samples
=1 T and 5 showed an intermediate amount (Fig., I5, 16, 17, I8).




Table (1) : Chemical compogition of local maerket samples; sausages and a mixtupe of
minced meat and meat substitute.

el T

S

Sample No.
Componenz

e e

Moisture%: 45.95 44.79 ; 43.88
Protein % 41.21 44.12 44,15 39.30
Ether extract % 56.99 49.70 49.76 58,03
Ash % 2,10 2.30 2.0l 1.06
Glycogen+Starch% 0.50 1.45 1.4 5 1.73
Total acidity®™==® 0.45 0,60 0.32 0.27
P! velue 5.55  5.35  6.00

% Determined on dry weight besis.
X Mixture of minced meat and soy protein.

=X¥ Measured as percentége of lactic mcid.

Table (2) Some technological properties ot local markes

sesusage samples, end mixture or minced meat

'S
and meat substitute.

Water holding Plasticity Cooking loss %
Capacity % in cm®

Semple No.
Bolling for frying for
15 min.

35.9

46.7
29.7
42.4
37.9
26.2
13.1
35.9

35.2




(3) ¢ mhe average muscle fiber diemeters and sercomers lengthe of muscle tissue
hle : "
1 particles found in sauseges obtained from the locael market and ground

. * . .
meat with soye” (in microns).

10.43 27.52 12.80 18.11 16.0C 22.40 21,50 8.00
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Fig. (1-a) 3 General appearance
of sausage, sample
No, 2, (5 X 10)'

Fig. (1-b):General sppearsnce
of ground meat with
50y, sample No,lO

Rig;(2): Short sarcomeres, Fig.(3):Tall sarcomeres,
samples No. 3, sample No., 10,
(12 x 40). (12 x 40).

Fig.(4): Fat tissues, Fig.(5): Fat tiesues,sauple
sample No. 5, ' Wo. 10, (5 x 5.

Fig. (6): spices; sample Fig.(7) :Long muscle fiber spices
No.l, (5 x 40), with large muscle fiber
diemeters, sample No.?2,
(5 x 40),




Fig.(8) : Short fragments
' of muscle tissue
fibers, sample No.
4, (5x 40)

Fig. (10): U-shaped fibers,
’ sample No. 5,
(5 x 40).

Plg. (12): The firm, ropelike
connective tissues,
sample No, 8,
(5 x 10).

Fig. (9): Muscle fibers in the

eross section , sample
No. 5, (5 x 40).

Fig.(11):Muscle fibers of sausages
prepared from frozen
tissues, large clear areas
between the thin grouped
muscle fibers,sample 8,

(5 x 40)

Fig.(13): Pressed fat cells by
the effect of freezing

before processing,sample
No. 8, {5 x 10)




Fig. (34x Rope-like comnective Fig(l5-a): Marked plant sub=-
tissues, sample No.4,;

stances content,
{5 x 10).

sanple No. 10,
(5 x 10).

Pig.(15=b): Marked omounts of M.g.(i6)sHigh enount of plan®
plant substances,

subastanses, sampls
sample No, 10, No. 1,(5 x 10).
{5 x 12).

Fig, (17): Intermediate

): Tow samounts of plant
anounts of plant

sulistances, ssmple
substances, sample No. 6. (5 x 10}.
No. 7. {5 = 107,




