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ca: ,a rect of adding various hydrocolloids, including 
thi | 9eenans, locust bean gum(LBG), guar gum, or xan- 
Adi minced meat products , with or without
thi £;risodiumpolyphosphate (TPP) was examined .
V  |; ect was assessed based on measurements of water 
8ei |(j 9 capacity (WHC),jelly formation, texture, and 
tt ,a Y evaluation of selected samples.

concluded that although xanthan resulted in 
ty ' ®nt WHC, such products had poor texture. Similar- 
9ai yUar gum was found to be less suitable because it 
In a "eak qel. 
w, ®®bii 9
k 1 LRh

ve or carrageenan formulations.
^1 if the products were heated to high tempera-

Jl| , [_gpna^Aon with TPP the best properties were found
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is impaired the LBG product _ 
l®ems f’ 0.25S kappa carrageenan together with TPP 
Î0 low ■ imProv/e the properties the most with regard 
“iffe JeH y  formation , WHC and texture.
t̂ip̂  er,css were only found by sensory evaluation in 

added xanthan gum in comparison with the 
sampl

E duction

the an9redients in minced meat products as well as 
V  k °Cedure for processing are of great importance 

e consumer's acceptance of the finished product. 
S i r ° h a g°°d texture and low jelly formation are 
t is Properties, and of great importance.
|e^,Well-known that using a fairly large and high 
- fat in meat emulsions result in desirable

Qf es “tth regard to juiciness and "spring", but 
V'te course also results in a high calory content. 
'hOwn ?°^YPhosphate, e.g. tripolyphosphate (TPP) is 
“s&ij .to Posess emulsifying properties, this is often 
^6  ̂n meat emulsions, but TPP is not permitted for 
t Suh countries. It would also be desirable 
Hit (.h®iitdte some oF the fat for dietary reasons.

s reason there has been an increased interest 
n9 other, low or non-calory ingredients. 
iPe off ingredients which meets the above 

, d i°n is hydrocolloids, including carrageenans, 
^ar gum, and xanthan gum. Many of these materials 

o eC i a P ermitted for use as food ingredients.
carrageenans and LBG which have been 

Y used for a number of years.

Ls AND METHODS

iNteo ?ans- This is a group of high molecular, sul- 
e ilah iinear polysaccharoses. The carrageenans are 
Pttj, in three forms: kappa, lambda, and iota 
5 tdg ^nans- In this trial a mixture of kappa and

this paper called P-car), or a pure kappa 
^ enan ( in the followino called C-car or N-car) 
led out. All three are commercial preparatio.

an gum (LBG). This hydrocolloid is a galacto- 
o P°Iysaccharose with a 1 to A ratio between ga- 

and nannose. LBG is known to have good water 
a9 and viscosity increasing properties and is 

% ̂  stabilizer in many composite foods.
> r  is unable to form a ael. but it acts

The chemical composition of xanthan gum is more com
plicated than that of the other hydrocolloids. Basic- 
ly it comprises a skeleton of glucose to which is 
bonded trisaccharoses with glucoronic acid and mannose 
Xanthan gum has food viscosity increasing properties 
and is known to show synergism with other hydrocollo
ids, such as LBG and guar gum.
The minced meat models have the following composition: 
38.5% lean pork, 30.9% back fat tissue, 28.6% ice/wa- 
ter, and 2% salt. In addition, the model is added one 
of the above described hydrocolloids, either in pure 
form or as mixes. The concentration of the hydrocol
loids varies from 0.3% to 0.6%. Further, 0.3% TPP is 
added,as indicated under the result section.
The minced meat models were stuffed in artificial 
casing, heated to 72.5%°C after being inserted in a 
polyester casing to avoid moisture changes during 
heating.
Some additional trials were made with model sausages 
with a basic recipe as follows: 42.9% pork meat, 30.9% 
fat tissue, 23.8% ice/water, 2% salt, and 0.4% TPP. 
These sausages were also added one of the hydrocol
loids, heated, either as described above, with sub
sequent chilled storage, or to 111°C to simulate steri
lization, or assessed after freezing for two weeks at 
-20°C.
Water Holding Capacity (WHC) was assessed by centri
fugation of a meat meat mix cylinder (1.5 by 2 cm.) 
for 30 minutes at 3300 RPM, at 2 C. During centrifu
gation the meat cylinders were placed on a membrane in 
specially made containers. Loose water can be estima
ted after centrifugation by simple weighing.
Jelly formation was also estimated by simple weighing 
of cooked samples after stripping-off of visible jelly 
An Instron apparatus was used to measure the apparent 
elasticity module. This is used to illustrate the 
textural performance.

RESULTS AND DISCUSSION

The measurements of jelly formation and WHC are shown 
in the tables below, illustrating the results of runs 
1 to 6. For practical reasons the experiments had to 
be made over a number of weeks, each run with their 
own control.

Minced meat model Jelly,,in % WHC, in %,Elasticity 
in N/cni ’

Run 1 Figure 1 
Control 18.8 27.0 7.8
0.3%LBG 7.9 15.7 9.1
0.3 guar gum 7.7 13.8 5.0
0.6% LBG 8.3 12.2 7.6
0.6% guar gum 8.6 12.4 3.7

Run 2 Figure 2 
Control 15.7 21.6 15.0
0.3% xanthan gum 7.8 17.1 4.8
0.6% xanthan gum 7.3 13.5 1.3
0.5% P-carrageenan 12.7 23.4 6.6
0.3% TPP 9.1 17.9 28.6

Run 3 Figure 3 
Control 10.0 25.0 5.0
0.3%TPP,0.6: guar 2.7 7.7 8.4
0.3%TPP,0.6%xanthan 4.1 7.6 5.5
0.3%TPP,0.5%P-carr 6.3 11.1 7.0
0.3%TPP,0.5 P-carr,0. 6

% LBG4.5 8.3 35.6

Run 4 Figure 4 
Control 18.9 26.7 5.0
0.3%TPP,0.6% guar 6.0 9.2 13.3
0.3%TPP,0.6% xanthan 0.4 6.4 9.9
0.3%TPP,0.5%P-carr. 
0.3%TPP,0.5%P-carr.

9.7 14.9 24.4

0.6% LBG 7.2 10.1 20.6



!
!
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Minced meat model Jelly

Run 5 Figure 5
Control
0.3%TPP, 0.5%P-carr.

17.4

0,6%guar
0.3%TPP,0.5% P-carr.

7.4

0.6% xanthan 8.9
0.3% xanthan,0.6%guar 8.5
0.6%LBG,0.6% guar 5.9

Run 6 Figure 6
Control 18.5
0.15%xanthan, 0.3%guar 5.9
0.3%LBG,0.3% guar 4.4

in % WHC,in % Elasticity, 
N/ctn

24.6 3.8

10.0 8.2

12.9 7.3
14.4 0.5
9.1 0.8

28.1 4.4
11.3 1.9
7.3 2.8

As will be seen, hydrocolloids generally improve the 
WHC and decrease the jelly formation. Further, LBG 
does not change the firmness of the mix, whereas xan- 
than results in a much softer texture. This was also 
found for some combinations, such as xanthan plus 
guar gum and LBG plus guar gum. Carrageenan alone or 
together with other hydrocolloids such as LBG or guar 
gum did not improve the elasitcity much, either.
Best textural results were found with mixtures of 
carrageenan and TPP.
The results of the "factory-made" sausages are shown 
in figure 7, below:

Figure 7
"Factory-made" 

Product

sausages,

Jelly,% 
A B

all samples added 0. 

WHC, %
C A B

,4% TPf 

C+)

Control,no TPP 15.3 28.2 18.1 21.4 30.7 33.0
Control 9.0 14.5 10.6 16.1 17.7 27.4
0.2596 guar 5.3 19.0 6.4 11.2 22.4 16.0
0.25% LBG 3.7 8.1 4.7 8.2 10.4 16.4
0.25% P-carr. 2.7 8.4 3.1 7.1 13.0 15.5
0.25%C-carr. 2.8 8.6 3.5 8.3 14.0 13.7
0.25%N-carr. 2.8 9.2 3.3 7.6 13.3 12.5
0.25% xanthan 4.3 8.2 5.4 10.7 13.5 17.6
0.25%C-carr,

0.25% guar 4.1 6.9 4.9 10.5 11.4 14.9
0.25%C-carr,

0.25%LBG 4.1 6.6 5.6 9.4 11.5 14.9
0.25% LBG,

0.25%guar 5.0

ooH

6.6 8.8 12.7 12.8
0.25%LBG,

0.25%kanthan .4.8 3.8 5.3 8.7 8.1 18.5
0.25%guar,

0.25%xanthan 4.0 9.7 4.5 8.2 13.1 10.6
+5 A=after manufacture,B=heated to 111°C, 

C= stored frozen at 20°C

The above results show that when testimg the 
made" sausages, the results of the model products 
confirmed: the lowest jelly formation and best Wn 
are found im mixes added either 0.25?» LBG, or 0 1 
kappa or kappa/lambda carrageenan, im all cases 3 
0.4%TPP. e5,
As expected, heating to 111°C resulted in WHC cha t̂e 
In general, the elasticity is poorer compared to 
moderately heated samples(not shown in table)
Freezing generally result in a decreased WHC, t>ut^  
jelly formation and texture remaimed nearly unch3
Overall it can be concluded that, everything con ' 
sidered, either 0.25% LBG or 0.25?» of any of the cS, 
rageenan formulations, in all cases with TPP, in^Lf 
th properties of the models and the sausages the (n

A sensory evaluation with triangel tests, where c3 t, 
geenan, xanthan gum, or LBG and xanthan gum were ^ 
ed against control samples,revealed that only th3 
xanthan gum sample was significantly different fr° 
the corresponding control.


