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Abstract s\

The effect of using pre-heated whey proteins to replace part of the proteins in poultry meat batters formulated with different Sal[, lcvilani:'
studied. Substitution with 2% pre-heated whey proteins significantly (P<0.05) improved binding in raw batters. In the cooked staté L ckiugf
water holding capacity, reduced cook loss and improved textural parameters, especially at <1.5% salt. Un-heated whey proteins (i.¢» 3 of
ability to gel at low temperaturc) did not show any negative effect on the texture of the cooked batters, but reduced water holding capad
raw batters. alf

Overall, the study demonstrated the potential new use of whey proteins to improve the binding of raw and cooked meat batters, part
in reduced salt meat products.

Introduction crcfo:"

Salt-soluble proteins (myosin and actin) are the main components responsible for binding and texture in processed meat products- *
adequate salt level and proper mixing are essential to obtain optimal water retention and acceptable mouth feel. Non-meat ingrcdicn{s e fiv
carbohydrates) which are often added to processed meat products can also affect the type of gel formed, and consequently the texturc 0 SW‘;IH
product. Overall, non-meat proteins are used in meat formulations to improve yield, modify textural properties and reduce costs (Hung o exhif“
1993). Proteins such as soy, egg white or whey are usually added to enhance the gel structure of meat products; however, sometimes o o |
negative cffects. Lanier (1991) reported that substituting soy protein for turkey or surimi increased the cohesiveness of the gels, but Slif;hdyr pig
the rigidity at high replacement levels. Substitution with whey proteins (0.74%) increased gel cohesiveness of a surimi system. HOWCVC'I‘um“?
whey levels (2.96%) resulted in higher rigidity and lower strain. Burgarella et al. (1985) indicated that using egg white and WP' ] pof
interfered with the gelation of the fish proteins in surimi. Their mechanical testing suggested that the initial work values obtained for ¢! b o
and egg white gels or fish and whey mixtures were lower than those for cach single protein system, mainly because of a dilution effect of the <ol
by onc another. Another suggestion was that whey and egg white proteins became reactive at temperatures above the gelation tempera' o
fish protcin and, therefore, the mixed gels arc weaker. Overall, a better understanding of the contribution of non-meat proteins t0
forming process of mcat protein gels is important.

Previous work has indicated that a pre-hcated WPI suspension could gel at a low protein concentration (2% w/v) and low temp®
3°C) in the presence of >20 mM Ca® (Hongsprabhas and Barbut, 1997). Gels formed at low temperature and [CaCl,] arc morc tx'ﬂnspal W
less rigid than those formed at higher temperature and [CaCl,] above 30 mM CaCl,. Thus, it is possible that Ca**-induced gelation of ¥ latclj:}
be beneficial in meat systems as it can provide binding prior to cooking. Furthermore, the mechanisms of WPI gelation could be manip o
modifying the ionic strength of the system and hence the gel characteristics. Thus, the objective of this study was to cxamine the cffect of P
WPI and NaCl concentration on the propertics of poultry mcat battcrs.

at®
ol?

Materials and Methods roducf‘
Hand-dcboned chicken breast mcat was trimmed of all visible fat and connective tissuc and chopped in a bowl chopper 0 P
homogeneous mass. The meat was vacuum packed and frozen for up to one month prior to use. o ol

Whey protein isolate (Davisco, MN) suspensions (10%) were prepared in double distilled water and half was pre-heated at 80 Cdmiﬁ"
min and then cooled at room temperature. The other half was kept without heating. The meat was thawed at 1°C for 24 hr, portioncd 4
with the other ingredients. _hcgﬂ‘

Salt (NaCl; 0-2%) was added and mixed by hand for 1 min followed by the addition of water or WPI suspensions (pre-heated or no? o
and mixed for another 4 min. Treatments consisted of: (i) whey protein:meat protein = 0:16% (control); (ii) pre-heated whey proteir13mca div‘id""
= 2:14%; and (iii) non-heated whey protein:meat protein = 2:14%. Portions of the mixtures were stuffed into 50 mL test tubes, which were g
into two sets. The first was used for a pre-cooking evaluation and the second for a post-cooking evaluation (78°C internal tcmpcfaturc .
sets were kept overnight (16 hr) at 1°C to allow for cold-set gelation of the WPI. lcu]al“‘.

Water holding capacity (WHC) was evaluated by centrifugation at 15,300g for 20 min. Supernatant was collected and WHC ot J
as the proportion of liquid retained. Colour was determined by a Minolta Chroma Meter CR-200b. Penetration force was determined bY 4 yoﬁi"
diameter stainless steel rod mounted on a Nene Texture Analyzer descending into the meat samples. Cook loss was determined as the pro= |
of liquid separating from the cooked batters. ' ' ‘

Results and Discussion » W
The substitution of WPI, cither in the pre-heated or non-heated form, significantly (P<0.05) affected WHC and textural propﬁf“cb o ¢
1). It also affected colour and cook loss of the raw and cooked meat batters. Salt concentration significantly affected WHC, colouf; ©
and penetration force of the raw and cooked batters. higk-"
Water holding and penetration force markedly increased when pre-heated WPI suspensions were used to substitute for part of th Cts, f
meat protein (Table 1). Although the non-heated WPI substitution consisted of the same amount of protein as the other two treatm? bgtif
structures of the non-heated WPI batters were significantly weaker. When no salt was added, no penetration force was detected because
was too soft. In addition, WHC of the samples were much lower than that of treatments (i) and (ii).

12
It should be noted that a solution of 2% pre-heated WPI docs not form a gel even in the presence of 10 mM CaCl, when incubated 2" hid
for 4 days. Thus, the structure formed within the meat batter prepared with 0% NaCl was possibly due to an interaction between the WPI 2 acli‘"

proteins in the presence of salt naturally occurring within the muscle. It is possible that the pre-heated whey protcins, which have mor¢ : )

groups than the non-heated oncs, could react with the soluble meat proteins (present in the aqueous phase) of the meat batters. d\\'?
As NaCl was raised, WHC increascd and the meat became significantly darker. Replacing 2% of the meat proteins with prc—hcawncc"

did not affect the lightness of the batter at salt level <2%, but replacement with non-heated WPI resulted in a significantly darker appcara
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d
e sal[AlCVcls but the 2%.
Tay Stage g}m the all-meat batters and the ones substituted with non-heated WPI, the increase in salt slightly increased the penetration force at the
How, S able }). In the pre-hcated WPI group, the meat batters became significantly more firm. This was the result of forming a cold-sct gel.
Wag cXp’cﬁchab:lng thc salt lgvcl resulted in dcs:rcasing the penetration force indicating that higher salt levels produce softer gel structures. This
ongsprab[?d since increasing the Na level in a WPI cold-set system is known to shift the gel structure from finc strands to aggregates
pene‘fation faS and Barbut, 1996). Thus, the rcsu!ts indicate that increasing the salt in raw meat batters, containing pre-heated WPI, reduced the
v the; thOFCC- In most processed meats, salt is required to extract salt-soluble proteins such as myosin, actin, actomyosin (Smith, 1991) and
| ani"'s of g ples S1in ﬁ'lc. aqueous phase are proportional to the NaCl used (Gordon and Barbut, 1992). In the present study, the lower penetration force
Whi - containing pre-heated WPI with higher salt levels might have resulted from changes in the charge distribution on the WPI molecules
Atiop sed more aggregation or the higher salt level resulted in more meat soluble proteins which have interfered with the WPI gel network
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u“r : Effect of WPI substitution and NaCl concentration on functional properties of raw and cooked chicken breast meat batters. Total
al? protcin content in all batters was 16%.
Wt
alféi
o Tre Raw Cooked
atment NaCl (%) WHC (%) penetration force penctration force
) ™)
..' (i) g
d* No substitution 0.0 66.58 0.27% 3.06°
d d cde cf
o }(5) 89.3!h O.35cd 5.52;
v ) 99.1 0.54 6.10
| 2.0 99.3* 0.73¢ 6.10°
g i
o 55/1 ?;/bStituted with 0.0 83.7° 2.96" 7.99%
(L j £ protei - b b al
gjv‘i“{' he&ted V5)})(1) ein) pre 1.0 97.4.b 2.13b 10.29*
o 1.5 99.3 2.14h 10:715
i a abc
) | (21;/,3 A 2.0 99.8 2.11 8.02
o o ®/ protein) 0.0 53.7" na* 2914
it "heated WPt 1.0 78.6° 0.10° 6.32°
! ; !
g 1.5 88.2¢ 0.25% 6.83°
2.0 92.5° 0.41° 7.25°

| Mg
s an - . e
;('I\_ . ts fo!lOWCcl by a different superscript are significantly different (p<0.05).
ok vailable; batters too soft.
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