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N pe
sce :
Addj+ Nt years, there has been .an increase

3 in the use
ives in

%n“ibu \ meat products, primarily beca f their

wup Owstl?ns' Proteins from many sources as oil-seeds,
Jh“ﬂenb,sL al. 1972), plants, (Bird, 1975), micro-or s
fmmTionqum' 1968) and of animal origin have been assessed fo

m%t im al abilities. Soybean and milk protein are by far the
twnaligopfant sources. Soya isolates have a high level of func-
Nibit Y and are used successfully in meat products. T

t 4a i . : 2y .
«Pnio hlgher viscosity than milk proteins the same concen=-

Nve i (HPPmdns:un, 1975), and increases in ulsifying capacity
A _to be directly related to increases in viscosity
B T and Saffle, 1965). Contradictory reports by Pearson

of ey 1965) and Inklaar and Fortuin (1969) on the superiority

&x ﬂineb Case%ndte or soya isolate as an emulsifying agent are

3 iid by differences between emulsifying capacity and emulsion
EEfis y Produced with proteins as well as by variations in the
of emulsification due to the equipment and times used

€ and Hermansson, 1977).

°°1ub1e
patent?hEY_proteén concentrates have also attracted attention as
: oafal ingredient of formulated meat preparations such as
lfmat. and sausage (Lauck, 1975, Moore et al., 1976). The emul-
1“3). ion capacity of whey protein has been studied (Morr et al.,
1sifi_0wgver, the whey protein concentrates exhibit inferior
Prg ein tar}op properties in comparison to caseinate. A new milk
mhtﬁin additive isolated recently consists of undernatured whey

! s“ppeci Co-precipitated with the acid-insoluble proteins. The
| lep, 5 O?ltdted proteins have functional properties superior to
| ang the two proteins or whey proteins alone, with foaming
|
|

l%?)Tulslinng properties similar to sodium caseinate (Connolly,
The .
i a

lon O;m of this presentation is to study the viscosity and gelat-
F%se Milk protein and soya protein additives and to correlate
Uit. Unctional properties with cooking losses and emulsion stab-
”Meptakmlc?oscopial examination of some of the emulsions was also
0 €N in an effort to correlate structure with cooking losses.
g

tops
3
n, als and Methods

T
e £ <
g%tegil?wlgg protein additives were used: Soya Isolate, (81.5%
£ iung a2 Sodium Caseinate I, (85.5% protein) High viscos
® Iy 4Seinate II, (83% protein) High viscosity; Sodium Casein-
> (85.1% protein) Normal viscosity; Whey Protein Concen-

"ate

i”k 5 WPC (70% protein); Wheat Gluten, (65.5% protein); Total
Ok pfOtein, TMP,

f ibgsty Tissue - Fresh pork back fat was chgpped at slow speed
5$q”int% chopper for 10 seccngs and held at 5°C until used, smallk
Vi Dbioltles were he at -20°C until required and then thawed at
wbtcsitb to being used

n%% oo Y Test - Protein dispersions of known percentage protein
JSM aepdrgd in distilled water at 60°C, tempered at 15°C over-
s'%‘Lend Viscosity measurements were made with a Brookfield Syn-
fln FCtTlC viscometer model RVT after 30 seconds shearing at a
ilun’ Speed of 100 rpm.

by Poop €st - Samples were placed in plastic containers and held
3tk temperature (20°C) for 1 hour or heated to 80°C in a water

;:éefigp 1 hour and then held at 5°C for three days. Gel strength
h%r : ed as the force requ%red to drive a metal probe with diam-
ing" < om (area = 1.131 cm“) into a sample to a depth of 1.0 cm

?Pml:: Instron Universal Testing machine, Model TM-M, The In-
Py .SQ\i equipped with a 2 kg compression load cell and set at a
b Smy-:-€ force of 2 kg. The crosshead speed and paper speed was

(Wpabgt? and 10 cm/min respectively.
Spe, ion of Emulsions - Pre-formed emulsions were prepared in a

hj, e T
:;Jus?nMullgr 20-litre bowl chopper (2,300 rev/min and 2,600 rev/
PR % g a 5:5:1, fat:water:protein recipe. Batches of 9.1 kg
L baelght were made. The protein was hydrated for 2} minutes.
3 a ¢k fat was then added and chopped at high speed for 1.5,

X t?ie“.s minutes with samples being removed after each chop-
54 .
s S0n S4apsqs ; ;
q$feg Stnbllltyl. (a) Frying - A known weight of emulsion was
I pas red on cookln% foil into a Sunbeam 'Multicocker' frying

;é%ldin?dined at 172°C + 1°C and cooked for 10 minutes. The
i selght of cooked material was measured, any separated fat
iﬁs Q?Pbed by tissue paper and its weight recorded. The water
| S obtained by difference and the percentage losses calcul-
_Sterilisation - The prepared emulsions were weighed
% ang hly into tared 5 oz. cans (210 x 204). The cans were seam-
T €at processed in a Hearson laboratory autoclave for 30
at %5 1b per square inch pressure. On cooling the con-
i, Wag 457C, the cans were opened and any separated water and
Qﬁqd dra;vcd into tared tubes. The can contents and tubes were
ﬁQQaISVernlght at 5%Cy weighed and percentage fat and water los-
8y £ 1Uld§ed. (c) Pasteurisation - A known weight of emulsion
pdng °d into tared 5 oz. cans (210 x 204). The cans were seam-
DA D?EStgurisod in a water bath at 80°C to an internal temper-
ve 72°C and treated as for sterilisation above.
k%i Ment of Hardness and Cuttability - An Instron Universal
ﬁﬁ‘aﬁ Machine, Model TM-M equipped with a 2 kg compression load
%gQUtt Set at a force of 500 g was used to measure both hardness
NG ability of uncooked emulsions. The crosshead speed and

i} k;beed wag 3 cm/min and 10 cm/min respectively. All samples
QE Pt at 5°C prior to and during testing.

+ hay,
eQ;dness of an emulsion was measured as the force quuirud to
1o  Metal probe (1.18 cm diameter, area = 1.131 cm‘) into a
it 6 cm diameter x 1.5 em high) to a depth of 1.0 em. Cut-
QtQY was measured as the force required to cut a sample ( 7 cm
8 C; X 2 cm high) to a depth of 1.0 cm using a taut metal wirve
diameter) as a blade.

urement of lour was me ed using a Hunterlab Dig-
feter, Model D25D2A. The three colour co-
erc s
the type the concentration

ed. 1sein
with soya
I'MP and W

type I and II show
te at an intermed-
w the lowest read-
protein concentrat-

I'he

e tein concentrat-
above creases in
scosity, I and II and

soya isolate, viscosity at lower

protein concer

f s nd 20% concentration
it and 80°C for 1 hour
strength after the 80°C x
itment whereas ya oclate had highest gel strength
x 1 hr. heat satment. In general, the higher the prot-
tration and the higher the heat treatment the stronger
rength for all protei Soya isolate with no heat
treatment had better gelling ability than any of the caseinates.

d after heat
The WI'C had

Emulsion stability during heat processing was measured using fat

loss as an indicator, and it was considered stable if fat losses

were less than 2% of the fat originally added. A summary of cook-
i for the various protein isolates and cooking conditions
is shown in Table 3. For emulsion stability; with sterilisation
- gluten and TMP were unacceptable; with pasteurisation - gluten
was unacceptable; with frying - all but soya isolate were consid=-
ered to be unacc

0f the three heat treatments, frying resulted in the highest fat
losses and emulsion collapse in 6 out of B proteinates. As ex-
pected frying also resulted in high water losses. Chopping time
is important for emulsi stability, under-chopping and over-
chopping must be avoided. Of the two emulsions stable to frying,
the soya isolate was best with slight reductions in fat losses
from 1} to 43} minutes chopping time (Table 4). Gluten, however,
showed increased fat losses with time.

o

Chopping times also affect moisture losses as outline in Table 4.
Chopping times of up to 4} minutes gave reduced losses. Soya iso-
late had lowest moisture losses and Caseinate type III the highest.

The effect of fresh versus frozen fatty tissue on moisture losses
with various chopping times was investigated using a Caseinate
type II emulsion (Table 5). Frozen fatty tissue resulted in the
highest moisture losses but were reduced with chopping times of
up to 43 minutes.

Hardness and cuttability were also determined on uncooked emul-
sions from the various proteinates and at varying chopping times

(Table 6). Both measurements increased with chopping time for all
proteins except WPC and Gluten. Caseinate type I was the hardest
of the emulsions formed. Colour of the formed uncooked emulsion
was also measured (Table 7). and was found to increase in white-
ness (b units) with chopping time. Caseinates gave the highest

L units and lowest b unit reading with Gluten and WPC the lowest

L unit and highest b unit readings.

Results from this study show that cooking losses from emulsions
are indicative of emulsion stability and can be used to determine
the suitability of protein additives as emulsifiers. High viscos-
ity and good gelation also exert an influence on emulsion stabil-
ity. Sodium caseinate and soya isolate were considered to be the
most suitable protein additives for emulsion manufacture.

Table 1 - Viscosity of the Protein Isolates at 15°C

Protein Concentration (%) Viscosity (cP)

Soya Isolate i 12,640
Caseinate I 12 > 40,000
Caseinate II 12 > 40,000
Caseinate III 12 1,259
TMP 12 1,995
WPC 12 28.94

Table 2 - Gel Strength of the Protein Isolates

Gel Strength (G Force)

Protein Concentration 15% 20% 15% 20%
Soya Isolate 382 3,012 167 832
Caseinate I 305 856 76 244
Caseinate II 262 548 42 221
Caseinate III 40 NT 27 NT
TMP 66 594 7 245
WPC 459 NT i -

NT: Sample not tested
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Table 5 - Caseinate II Type Emulsions with Fresh or Frozen Pork
Fatty Tissue 4
Fresh atty Tissue Fr Fatty Tissu 3
4 6

Pearson?
0i 156,5:1;»

Chopping Tim

(mins)

Frying

Pasteurisation

Sterilisation

¢ ", s 1 3 M4 ote*
6 - Emulsion : rotein T iy ilk Proté
ate mpositior
Hardness (g Force) Cuttabi (g Force)
of
I . 5 L.
138 170 8 ( 2
179 229 )29 ] 1 138
1 195 7 147 1
17 h A N
Ca I 'warm' 197 2 2 ¢ 253
n
T™E 18 19 I N
WP( 1 1 ! N
Gluten 57 u7 4
N Not tested due t Emul of
T'al 7 - Emu Y
Chopping Time: » u
Colour Units 1 ! ! b
sya Isolate ! )
seinate I 'warm' 1 7 ) 1 3 A )3 "y . ct
1 A A 3 / ! 3s and Hermar 1y 4 (1977). "Functional Chara™u
‘aseinate III 2 £ < , tian of rot tabi ed Emulsi 53 ): t of rocessing
J ¥t 377 V 42 ( 468-472
IME y 9 ‘ L 1 47 )y U 472.
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