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A comparison between pea starch and potato starch in a meat emulsion model
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Department of Biotechnology, Technical University of Denmark, DK-2800 Lyngby, Denmark
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S8UMMARY: The functional properties of pea starch and potato starch were compared Al
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emulsions, which were heated to either 75, 95 or 112°C and subsequently stored, eithé ﬂy
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and up to 4 per cent starch. The results showed that heating influenced the fur lﬁ
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properties at all temperature levels, but at different rates, because of differences in o

or at =-20°C for two weeks. The emulsions consisted of lean pork, back-fat, water,
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temperatures of the starch types. However, during chilled or frozen storage, the aif o
become much less pronounced, and it is therefore concluded that there seems to be I

technological advantage in using pea starch in meat products.
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INTRODUCTION: With the development of new procedures, it has been possible to manufa® I
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main components of peas: fibre, pea protein and pea starch into materials, which are wel iﬂ
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as ingredients in various products, such as meat products. However, systematical inves g&
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regarding their properties when used in composite products are few. Research regat ﬂW
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properties of pea fibre has been reported previously (Zeuthen and Baruch,1990). The P g0
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this investigation is to report on a comparison between pea starch and potato starch

emulsions under various conditions.
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MATERIALS and METHODS: Pea starch used in this investigation is a natural starch P* Wﬂ”
. . poP
has a neutral taste and white colour, good heat resistance, a pH near neutral and a car
content of 98 per cent. It can thus be applied in many processed food products. DW

The potato starch used for comparison is an unmodified, natural potato starch witP £ wﬂ
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drate content of at least 97 per cent. In both cases the bacterial content is very sat? 4
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The meat emulsion to be used was produced according to a very basic recipe with ﬁM
/ ghe

ingredients, in order to avoid the influence of too many extraneous factors on gﬂﬂ
with a2 i
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nitrite content of 5 g per kg., water, ice and starch. After pre-cutting and equllL MH

results. The ingredients were lean pigmeat trimmings, back-fat, curing salt
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temperature overnight, mixing and comminution took place until a' temperature of ¥ wpﬁ

1 1 : AP 2 an ef
reached, after which the mix was stuffed in artificial casings (25mm @). The length ﬁﬂ
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of the sausages were measured in order to obtain sausages with uniform densities- ™ 5ﬂ
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were finally inserted in polyethylene casings, so that moisture could not be 108t wV
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during heating. The sausages were heated in an ordinary water bath except in the ap y i
t
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they were autoclaved. When this was done, they were inserted in cans, which subsequ
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leg o,
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th water. They ‘were then cooked in a commercial canning plant together with 12 oz.

anh
i Meat cang,
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Wing analyses were made for the assessment: pH, measurement of cooking loss,
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%re - loss, as well as texture determinations. Determinations of protein, fat and moisture
algg v

1%0 Made. Procedures for these analyses have been described earlier (Zeuthen and Baruch,

ho
Aty NSen anq Zeuthen, 1988).
the properties of the sausages were assessed, partly at once, partly after
St :
h%Qh Orage at 5°C or frozen storage at -20°C, in both cases for two weeks. Finally, one

as .
%Q Subjected to sensory evaluation, using a triangle test.
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s%rql. Tesults of the experiments (batches no.l - 3)are shown in Tables 2 - 4. Only pea
1s u y
%re Sed in the first two runs. Figures with different superscripts are significantly dif-
(5%
% level-) Table 2. Influence of % pea starch.
Sta
rch
Lo
83 0 1La72:(2) 3.45(4)
Qups
M
) 49,3 6.01° 417> 2-72°
Qas
%\(:;ri“
Ch !
111
&q
bezen 1.49° 1.10° 0.63°
QQ a a a
1 0.41 0.66 0:72
Lo 4
\\5§,%tu in
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Stq
ra
th1leq e 6532° 4.28° 4.06°
fr°2en 3.93¢ 4.67° 4.54°
::‘ter 9 14.67¢ 13.52¢ 16.24¢
\iQsiE;IQin
No ' %
St
oy o Xage [ -
k Ueg 52,078 56.4P 57.9°
2y 53,724 55.1° 56.9f
Qe 44.6° 47.0" 51.3
Qg
:;EI\SEESS\\\\\hs____
b
\-8-5\? 10.25 12.91°
11,374 13875 14.30°
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frozen 18825 11.429 12.26%¢
elasticity,N

no storage 17.06° 21.48" 25.63°
chilled 25.80¢ 20114 28.86¢
frozen 14.67¢ 13,529 10,219

Table 3. The influence of temperature on the functional properties of pea starch.

% starch

heating, C°

D

85

95

loss during
heating,%

9.60% y3r97P

10. 388 73 16568

9.74% 2.499

loss during
storage, %

frozen

negligible

negligible

negligible

centrifuging
loss,%

no storage

7252185 5340

5.69° 5.08P

4,665 4.55°

frozen

T a4s S 973

- 15.40¢

135 73341:4 . 139

water holding
capacity,%

no storage

47.34® 574,12

47.40% 54.62°

49,20° 56.21°

frozen

42.59% 47 .53%

- 404719

40.759 46.80°

yield stressN

no storage

15.02% "15.59"

0. 8120 140972

12.38° 14,352

frozen

14.69% 19.05

17.01° 194897

Y7 78% 1761

elasticity,N

no storage

331.32"032.008

28.10° 28.94P

25.46° 28.61P

frozen

32,00% “45.339

37.60° 45,849

384.62° 38.45°
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Table 4. Comparison between pea and potato starch in pasteurised and autoclaved emul

Legend:75, 95 and 112: heated at resp. temperatures.

starch type control pea starch potato starch-
heating loss

75 6.19° ae 03" 23l
95 8.05P 0. 72 0.914
LD 14.40° 5.282 4.84°
centrifuging,

loss-stora-

ge,%

75 64032 5.36° 8.93"
95 6.76° 5.87° 58 07°
il 2nq8" 27832 1.94°¢
centrifuging,

storage loss%

frozen, 75 9.81° 11.94° 13.62”
frozen, 95 -~ 16.54°¢ 16.96°

824

(%’

W i T e

S s kW s, i s

=7
7




37

‘.(’N
th
hopasVva
5 ]
:;\\\\~\\\___ 49.86° 53.57¢ 50.41%
j:;\\\\\\§‘~__ 47.53 55,25¢ 57.55'
re1\ 45.02° 53.89¢ 54.81°
75 q StreSSN
:;\\\‘\-‘~_ Ly PR 17,.03° 15.40°%
115 12,72° 14.,72° 20.41¢°
iel\ 12.30P 15.53¢ 16.07°
stord Stress
5 ~ozeny
%5 K7a22> 18.28° 20.00°
b
esenSOr 18, 72" 14. 72" 20.41°
Q%ma Y evaluation showed no significant differences, using a triangle test, except in a
*ise
n
Q%t between samples without or with pea starch. Here, a difference was found at a 1 per
e\lel :
R autoclaved samples, but no preferences in acceptance.
QQN
b 8I0N=Whe : s :
%pert- N comparing the effect of pea starch and potato starch on the functional
leg 5
q%in f a heated meat emulsion it will be seen that generally, the same changes take place
' heat-
i : : gl -
s igh N9 ang storage. However, there are some differences of interest: The heat stability
L2 ]
n :
d%s Products with potato starch, if the products are heated to 75°C, because pea starch
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Swe ;
qu L unti] at higher temperatures. If the emulsions are autoclaved, the heat stability
e
o : : :
Noy T® or less at the same level in both emulsions, so the assumption that pea starch
Sujt
o, for heating at high temperatures seems incorrect. This is supported by the

ion
op that €ven short time chilled storage increases the firmness of products containing
) Pot
In Q

%mit- © starch to almost the same degree.
Y lon,
tcan Pea starch seems not to improve the sensory properties of the products.
§ Sref
um*ig °re be concluded that although it can be shown that there are differences in the

nal
\
mulsio propertiesr
n
= Thyg,

the performance of both starches is quite similar to one another in meat

there seems to be no specific technological advantage in using pea starch.
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