g

NUD

try

% UING THE TEXTURAL CHARACTERISTICS OF FORMED
RoducTs;,

%

M,
+ M., Bernal, W. V. and Stanley, D. W.

;%air

& 't

Wy MENt  of Food Science, University of

Guelph,
' Ontario, Canada. N1G 2Wi.

DW%RY

N Th
B4, '€ textural

i Pue charactericstics of
(Hepo Ured beef products

85y "t ways, First, the characteristic connective
tOUghness common to these products was
o by the addition of a bacterial collagenase,

formed or
were modified in two

?tﬂc:mpaPed to a control treatment, Warner-
‘;s oy hShear force measurements indicated that
“%g rg n§ss had been reduced, since the maximum
o Nye QUuired to shear the collagenase treated

w“”t e“as approximately 5éX of that required to

Control.,

n
: th dttempt was also made to improve the binding

“wqﬂm

ey Product by replacing NaCl with several
J%; 'Ngredients. Using two different types of
%:h the ®sts, the strength of the bind obtained

'“ﬂeq S ingredients was compared to the bind

Nag;~ 'D 2 control product manufactured with 0.75
LT The alternative binding systems used were
p'ecln providing an intimate bind between the

€S;  further development may lead to their
utilization.
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0% Re
e Str‘Uctureci beef products have been the cbject

f Xter
¢° manS'VG research during the last decade. One of
s MOM  apeas of research has been the study of

%, fa
a'tm dons affecting the textural characteristics

é°mems'n31 product. Two important areas in which
NS have been identified are the effect of raw
%e eve?°nnectiue tissue on the final texture and
,Em@e ,OPment of a good and reproducible bind
Mg o the meat pieces present in the product

o Ctein, 1982),
Qshuciu raw materials most commonly used in
b:%Siue;Ed beef products have high amounts of
‘Sem“ts ¥ crosslinked connective tissue. Most
xﬁgmeeg at controlling this connective tissue
%:%t,;; have been mechanical (i.e., particle size
b W'Cat Or mechanical tenderization). Enzymatic
t*"mnta;°" of connective tissue, although not
N hdepe 1y sound at this time, may eventually be
%ihbill an attractive option if its technological
tseﬁxgety can be demonstrated. One of the
Qf%g]o S of this work was to assess the
by “g}?a\ feasibility of this approach in
fD"Oo;:t connective tissue toughness in formed

S TS s,

%?“Ss 'Mportant part of the meat restructuring
h?ihi 'S the bind that develops from a heat-set
¥t&'” ‘ Invelving salt-extracted myofibrillar
bipai Mg, However, as an alternative to heat-
“N%FS- Non-meat ingredients could also be used as
“n hay ]though most of the ingredients used up to
Th:hhs Been proteins such as soy, milk or eqgg
'W”e]e fﬁoore et al., 19746; Hand et al., 1981;
\e'zed Sl., 1982), polysaccharides have alsc been
fy Seco. MONYmous, 1985; Means and Schmidt, 1984).
thb|nd d objective of this work was to evaluate
Urg developed between meat pieces using a
€9g albumen and gluten, or two
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polysaccharides, sodium alginate and
methylcellulocse, used alone or in comtrination with
whey protein concentrate.
EXPERIMENTAL METHODS.

Frozen commercial beef fronts, cut intc S cm

cubes with an electric bench saw, were flaked in an
Urschell Comitrol <(Urschell Laboratories Inca,
Valparaiso, IN) using & 2-K-030240 cutting head. The
flaked meat was mixed for 10 min with one of the
following ingredients: 0.23 %, 0.5 4, or 0.75

NaCl, Achromobacter iophagus collagenase, sodium
alginate (Kelco, Merck and Co., Chicago, IL), 1 ¥
methylcellulose (Dow Chemical Co., Midland, MIJ>, 0.8
% sodium alginate + 0.2 ) whey protein concentrate
(New Zealand Milk Products Inc., Petaluma, CA), 0.3
% methylcellulose + 0.2 ¥ whey protein concentrate,
or % of a mixture containing egg albumen and
gluten., Calcium chloride was added tc the csamples
containing alginate. The samples treated with
collagenase contained 0.754 NaCl., :

The mixtures were stuffed into polyethyiene
bags fitted inside 10 x 15 cm cylindrical molds andg
stored at —300C for 36 hr. After tempering to —4oC,
the meat logs were pressed (7?00 psi), released from
the molds and stored again at -300C. The meat Jlogs
were sliced (2 cm thickness), wvacuum packaged and
kept at - 300C. The samplies were broiled from the
frozen state in standard convection cvens ta an
internal temperature of 700C.

All instrumental texture analyses
performed at room temperature. For the Warner-
Bratzler test, 1.25 cm diameter cores were removed
from the restructured samples and subjected to
single-blade shear. A Warner—Bratzler cell in an
Ottawa Texture Measuring System at a crosshead speed
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were

of 85.7 mm/min was used to measure maximum shear
force.

Two different tests were used to measure
tensile strength in the cooked samples. The first,

originally used by Pool (1947) to measure connective
tissue tenacity in cooked poultry meat, was adapted
to measure binding strength perpendicular tc the
product surface plane. Cylindrical cores (2.2 cm
diameter) were removed from restructured products
and centered and glued between aluminum stubs (Z.54
cm diameter; Marivac Ltd., Halifax, N. &.) with
cyano acrylate glue (Krazy Glue Inc., Chicago, ILJ.
These pins were carefully mounted in two chucks
installed in an MSK Tensile Testing Machine (J. J.
Lloyd Instruments Ltd., Southampton, England),
avoiding any sample torsion. The samples were pulled

apart at a crosshead speed of 20 mm/min and the
maximum rupture force was recorded.
A second test, wusing a device analogous to the

one described by Gillet et al. (1978) attached to
the MSK tensile testing machine, was utilized to
measure the tensile strength along the product
surface plane. Cooked restructured sections
(2.0x2.0x6.5 cm) were pulled apart in the tensile
testing attachment at a crosshead speed of 20
mm/min; the maximum force exerted at rupture was
recorded. Data .analysis was performed using the
multiple-range test procedure of Duncan, following
analysis of wvariance (ANOVR), using the SRS
statistical software for personal computers (SAS
Institute, 1985).

RESULTS AND DISCUSSION.

The maximum force required to shear a sample in
a Warner—Bratzler test cell was reduced from 13.32 +
1.22 N for a control manufactured with 0.754 NaCl to
7.43 + 1,44 N for a sample manufactured with the
same amount of NaCl but to which a bacterial




callagenase had been added. While reductions in REFERENCES A
mechanical strength produced by collagenase in Ao b
intact muscle are well documented in the literature Anonymous, 1983, Annual Research Report 1f“c .P
(Bonnet and Kopp, 1984; Bernal and Stanley, 1984; 85. Meat Industry Research Institute of New Zea!al Al
Foegeding and Larick, 1934), to the best of our Inc., p. 7. Hamilton, New Zealand. 986+
kKnowledge similar reductions in restructured beef Bernal, V. M. and Staniey, D. W. -__;
praducts have not been reported before. The results Proteolysis of inmtramuscular connective thag
presented here suggest that the use of «collagenase during postmortem conditioning cf beef muic‘i o
to modify the textural characteristics of Proceedings 32nd Europ. Meeting Meat Res, Warker=! i
restructured beef may be, at least in principle, Ghent, p. 161. p
technologically feacible. Factors such as enzyme Breidenstein, B. C. 1982, Intermediate v3'®
cost and safety must be taken into account before beef products. National Live Stock and Meat Boar?!
future applications of this enzyme could . be Chicago, IL. L Y
considered. Bonnet, M. and Koop, J. 1984, 55’; i
Of all binders tested, the mixture containing d“attendrissage de Ta viande: influence T %
eqgg white and gluten seemed to provide the strongest 1“injection d’une collagenase bacterienne i;n 1:
bind (Table {). Using the tensile test adapted from pathogene sur la tendrete de muscles riches N
Pool (1967) it was observed that  products collagene. Sci. Aliments 4:213. - :?
manufactured with the egg/gluten mixture were better Foegeding, A. E. and Larick, D. K. ! ;, ﬁf
bound than the 0.75% NaC! control; however, the Tenderization of beef with bacterial collagen2® 3;
other tensile test indicated that bind in the Meat Sci. 18:201. R 3&
control was strongest. Neither of the tests showed Gillett, T. A., Brown, C. L., Leut:mg?"'v]e N
significant (P<0.0S> differences among the products Lape Cassidy oR. D and Simor, S 1978, TE“S‘an ;
manufactured with the hydrocolloid-based binders. strength of processed meats determined bV‘
The replacement of 20% hydrocolloid by WPC in the objective Instron technique. J. Food Sci. 43:11?‘k,
binder did not affect (P<0.05) +final product Hand, L. W., Crenwelge, C. H., and Terre‘*aM> i
binding. N. 1981. Effects of wheat gluten, soy |5073f9reﬁ t
When tensile stress was applied perpendicularly flavorings on properties of restructured - iy
to the product surface plane, no significant steaks. J. Food Sci. 46:1004. (986 Vg
differences (P<0.05) were found between the tensile Means, W. J. and Schmidt, 6. R. 7 %
strength of the hydrocolloid-containing samples and Algin/calcium gel as a raw and cooked binder “g
the 0.75% NaCl control. However, when this stress structured beef steaks. J. Food Sci. S1:60. g ty
was applied along the product surface plane, Moore, S. L., Theno, D. M., Anderson, b ., i
significant differences (P<0.05) were found. This and Schmidt, 6. R. 1974, Effect of salt, Dhoianfﬂ ;ﬁ
suggests that some differences in the usefulness of and some nonmeat proteins on binding strength © ;Q
these twc tests may exist. Nevertheless, tensile cook yield of a beef roll. J. Food Sci. 41:424" of 4
testing may be one of the best methods for the Pool, M. F. 1967. Objective measurem{”‘coﬂ b
evaluation of binding strength in processed meat connective tissue tenacity of poultry meat. v« i*
products. Binding strength being defined as the Sci. 32:550. K b
force required to pull apart bound pieces of meat SAS Institute 1985. SAS/STAT quide for persofi mT
(Schmidt and Trout, 1984). computers, version & edition. SAS Institute 1M
: Cary NC. e | N
Table 1. Tensile strengths of restructured beef Schmidt, G. R. and Trout, G. R. 1984, %é
products contaiqing nonmeat binders. WValues in the chemistry of meat binding. In “Rcent Advances ' .,
same column followed by different letters are Chemistry of Meat" A. J. Bailey, ed., p. 231"
significantly different (P>0.03). Royal Society of Chemistry, London, England. _ o, | U
Terrel, R. N., Crenwelqe, C. H., Dutson, 't o
) ) and Smith, 6. C. 1982. A technique to M%7 ..
Sample Tensile strength(1) Tensile strength(2) binding properties of non-meat proteins in mus¢
Juncture formation. J. Food Sci. 47:711.
0.75% NaCl 6.65 ¢ 1.61 a,b 15.42 + 3.26 a
MC(3) 6.23 + 0.49 a 10.35 + 2.26 b
MC/WPC 9.99 ¢ 1.06 a 11.16 + 1.36 b
Alginate 5.93 + 0.83 a 11,15 ¢ 1.77'b
Alginate/WPC 5.24 ¢+ 3.41 a 10.24 + 1.70 b
Egg“/gluten 8.57 ¢+ 3.41 b 13.44 £ 1.39 ¢
(1) Tencile stress applied perpendicular to the
product surface plane.
(2) Tensile stresc applied parallel to the product
surface plane. t
(2 Methylcellulose. g
R
The success of the binders may rely on their Eh
ability to interact with the meat proteins present %
at the meat particle interface. More work should be Ay
done to determine whether other combinations of bl
cold—-setting hydrocolloids and heat-setting proteins
could produce effective binders. The sensory

acceptability of formed products manufactured with
these new binders must also be evaluated.
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