5:9

Protein additives effect on textural properties of comminuted meat products

Zs. CSERHALMI-ORMAI, B. CZUKOR

Central Food Research Institute, H-1022 Budapest, Hungary

SUMMARY: Effects of protein additives on textural properties of comminuted meat produf”

ral

0 o ; ;
C sterilized comminutec *

(CMP) were studied. At 80 °C pasteurized sausages and at 121

Al

meats (CCM) were produced by using protein additives such as soy protein isolate, soy ©
concentrate, sodium caseinate, milk protein concentrate and dry egg white with an exc”yﬁ
level of 2 % of the meat proteins.

Textural properties (hardness, strain energy of compression, elasticity) were dctcffﬁ;
by Instron 1140 Universal testing machine using textural profile analysis.

Results of textural measurment has showed that use of protein additives SigﬂifiCH”th‘

Al
. ¢ rarf

termines textural properties of CMP. However, the effect of protein additives in di

types of meat products is different. By using all protein additives the hardness of CME

decreased with exception of dry egg white in CCM. Strain energy of compression has als?

decreased by using investigated protein additives. The elasticity of sausages has decr®”

\

by using investigated protein additives with exception of soy concentrate. The elastic®
CCM has decreased only by using soy protein concentrate.
According to results all investigated protein additives with exception of soy prcfﬂﬂ

centrate in sausages and dry egg white in CCM had negative effect on texture.

INTRODUCTION: The use of the plant and animal protein additives in food industry, ity

f

ding meat industry, to improve water retention, fat binding, emulsifying properties ﬂdi_
tural properties, increase processing yields and reduce formulation costs. The use ﬂ”di
tionality in comminuted meat products of different origin protein additives-soybean “Dh
soy concentrate and isolate, nonfat dry milk, ultra filtrated milk protein conccntfatmi
um caseinate, whey protein, cottonseed and sunflower proteins-has been well documeﬂtedA;
(CHIMIROV et al., 1981, NEGISKI, 1981, MITTAL and USBORNE, 1985, SCHUT, 1982, NINTEvai
TERREL et al., 1981, ASKAR et al., 1982, BRUCKNER et al., 1982.). In spite of the wofw 

TERREL et al. (1981), WILLS and KABIRULLAH (1981), KEETON et al. (1984), PAULSON et al:
. g0
PAULSON et al. (1984), PARKS and CARPENTER (1987), LIN and ZAYAS (1987. a,b), 7AYAS @

3 1;“‘:

(1989) relatively limited information has been reported on the qualification of techn®
A . A K r. ti\;
behavior of different origin protein additives in meat products. Therefore, the objec ,

this work was to study the effect of few protein additives on the textural properti€®

comminuted meat products. )
. 3. o
MATERIALS AND METHODS: Protein additives: Five protein additives were used in this '
0!
n‘CfaLL

soy protein isolate, soy protein concentrate, sodium caseinate, milk protein conce
jer”
o

dry egg white. The protein content of these proteins was deteremined according to K

: : X
method. Functional properties were evaluated by the following methods: Water bindind =
N 1/
(WBA) by the method of SOSULSKI (1962), fat binding ability (FBA) by the method of L
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A
(197
3 4), €mulsifying activity (EA) and emulsion stability (ES) by the method of YASUMATSU

s 197904

M
leat
Products,

0 . 0 o o !
e At B0 “C pasteurized sausages and at 121 C sterilized comminuted canned
‘3at5

Were i R S
Y Produced by using protein additives with an exchange level of 2 % of meat prote-
ing
4G "+ The meat - y . a8
Cat * Products were processed in a conventional manner under laboratory conditions.

. "= leg
~3 UGry of meat » A

"€atl products is presented in Table 1.

Table 1.

Category of meat products

Meat
Products Protein additives

- Sausage
y S - 2
s tomminuted canned meats
. Lmntrgl
' S Control Meat product without protein additive
0
Q ) CM 1 Meat product with 2 % soy protein isolate
g 5 3 CM 2 Meat product with 2 % soy protein concentrate
X
5% CM 3 Meat product with 2 % sodium caseinate
i ik CM & Meat product with 2 % milk protein concentrate
CM 5 Meat product with 2 % dry egg white
L
I
Xty
‘ MULal Pro : ) : )
Ing Perties: Textural properties of meat products were determined by Instron 1140
) qul
L o i :
| T ﬁStl”Q machine using textural profile analysis. Operating conditions are listed
ab] 2
Table 2.
y
Operating conditions for Instron Universal testing machine
y Textural profil parameters
Crosshead speed (cm/min) 20
4 Load range (kg) 5-50
¥ Chart speed (cm/min) >0
| Shape of the sample and position 2,5 cm in diameter and 5 cm in long,
b
o on the plate horizontal position
Ha
lapg
Nee
: SE i
b (N ]
“aﬁhl from tdrst “bite" curve, strain energy of compression (Nmm) from area under the
G ¥ Tve of f3 ! g -
( [Stlhl first "bite" curve and elasticity (N/mm) from slope of linear section of
lten

& :
Urve were determined.
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RESULTS AND DISCUSSION: Protein content and functional properties of protein additiVv® f

shown in Table 3.

o

:
Table 3.
Protein content and functional properties of protein additives v
C
Protein additives Proteis content LiBA FB/ EA
o ’u(.>z t C)’ nz}) t ° "
Soy protein isolate 85,93 < 0,05 559,19 X 2,87 164,98 % 6,26 95,47 ¥ 3,54 10C
Soy protein concentrate 66,70 X 0,10 276,28 ¥ 2,18 152,57 X 5,54 60,90 ¥ 2,14 60,57 - F
Sodium caseinate 88,60 0,10 - 156,54 = 0,98 88,62 = 2,29 100 = 0
Milk protein concentrate 73,53 % 0,50 = 168,11 = 1,97 69,53 % 1,59 ﬂ?,"f
Ory egg white 78,26 L 0520 = 178,53 < 7,00, 74,51  3.02 100 ~40

P

Instrumental determinations of the textural properties of meat products are present®

ny

Table 4.
[able 4.

Textural characteristics of meat products
Meat products Hardness Strain energy of compression Elasticity

N % . i i Nmm N/mm
Sausages:
Control 154,19 % 11,98 1892,05 % 52,53 6,94 & 0,
S 1 121,52 ~ 3,38 1656,86 = 97,30 368 &
g2 142,43 * 7,92 1593,09 *163, 18 6,54 & 047
5.3 98,65 * 2,26 1567,99 * 88,52 5,10 * 008
S 4 94,73 ¥ 1,93 1223,56 * 51,87 3,47 £ 0,7
S 5 115,29 ¥ 1,13 1507,89 % 3677 W
Comminuted
canned meats:
Control gD S 5Ee 804,38 ¥ 80,76 % Xe o
CM 1 87,55 % 2,99 740,10 ¥ 46,75 7,35 -
CM 2 66,64 X 0 583,30 ¥ 20,39 5,72 = O
CM 3 78,40 3 92 611,52 % 39 02 7,35 =i
CM 4 79,7152 2. 99 545,66 ¥ 25,91 g,50 = ¥
M 5 1015,92 2 369 789,23 ¥ 45,02 6,94 = 01

706




5:9

Resu
1%
S showegd that incorporation of protein additives had some tenderizing effect on the

o

Jln.
1sheg Prog e s
uct. Instron hardness values were significantly lower (P<D,05) for experimental

53
™leg with o

EXD@ 3

p

tlDr] of dry
Stra

V31Ue

% additives with exception of soy protein concentrate in sausages and with
€gg white in comminuted canned meats than for the all-meat control.
in

€nergy of compression data demonstrated significantly lower (P<0,1) strain energy

or
%“t Sausages containing all investigated protein additives and comminuted canned meats
3inip
T 9 soy Protein concentrate and milk proteins than the all-meat control.
g
elast

g
Xcepti

[}

leity value were significantly lower for sausages with 2 % protein additives with

O0n g - .
%”t f SOy protein concentrate and for comminuted canned meats with soy protein con-
La

e
than the all-meat control.

DStr
on
0f hard”eSS, strain energy of compression and elasticity value indicated that the use

Bin s
MWE addltlveS significantly determines textural properties of comminuted meat products.
Ve

t . .
It » The effect of protein additives in different types of meat products is different.

€suy !
ﬁhte- lts Showed that the use of all investigated protein additives with exception of soy

N co
Nce
cant diff
e
3] Fences (P<0,05) in textural properties of the finished products compared to the
L )

l9el

Ntrate in sausages and dry egg white in comminuted canned meats causes signifi-

Bat CGﬂtrO]_
) PARKS

]mq
\redients

COMER (1979) and other workers (SMITH et al., 1973, COMER and DEMPSTER,

and CARPENTER, 1987) have likewise reported negative textural effects of nonmeat

N
; LUSION: Th ) o el !
& ; € content of protein additives-- soy protein isolate, soy protein concentra-

Stygs

Ca s § 3 7 ; s
R 5el”ate, milk protein concentrate, dry egg white-- causes differences in hardness,

- Nep
‘fDPQt 9 of Compression and in elasticity of the comminuted meat products. The effect
S

“Qts additiVes in different types of meat products is different. According to our re-
in .
~a%s 3 VeStlQated protein additives with exception of soy protein concentrate in sau-
nd g
i
Y egg white in comminuted canned meats had negative effect on texture.
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