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Some typical additives used in meat 

products
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salt

nitrite

polyphosphate

antioxidants

potato starch

fibers

https://www.google.se/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwio-d2I9bbOAhUKS5oKHQSRCtYQjRwIBw&url=https://www.youtube.com/watch?v=mZE9z6tS-BA&psig=AFQjCNEmC8MbJpqHYf1pPmyftG-gxt5owg&ust=1470920721086621
https://www.google.se/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwio-d2I9bbOAhUKS5oKHQSRCtYQjRwIBw&url=https://www.youtube.com/watch?v=mZE9z6tS-BA&psig=AFQjCNEmC8MbJpqHYf1pPmyftG-gxt5owg&ust=1470920721086621
https://www.google.se/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiyxYiIjrnOAhUECZoKHRj8CFAQjRwIBw&url=https://en.wikipedia.org/wiki/Nitrite&psig=AFQjCNEp9S3ZEIkghcp25HCky7PngekaFA&ust=1470996208425125
https://www.google.se/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiyxYiIjrnOAhUECZoKHRj8CFAQjRwIBw&url=https://en.wikipedia.org/wiki/Nitrite&psig=AFQjCNEp9S3ZEIkghcp25HCky7PngekaFA&ust=1470996208425125
http://www.google.se/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiMj561jrnOAhVGJJoKHaQcB6AQjRwIBw&url=http://www.bloodjournal.org/content/119/25/5972&psig=AFQjCNF4DMtU_iYIHoSubS41AncOhIsMPw&ust=1470996260465622
http://www.google.se/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiMj561jrnOAhVGJJoKHaQcB6AQjRwIBw&url=http://www.bloodjournal.org/content/119/25/5972&psig=AFQjCNF4DMtU_iYIHoSubS41AncOhIsMPw&ust=1470996260465622
http://www.google.se/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjolauhmLnOAhUBKpoKHdcOBccQjRwIBw&url=http://www.miscw.com/what-are-antioxidants-how-can-they-help-3758.html&psig=AFQjCNEdcw3wx9Z8-CInq26bqoyafK0DmA&ust=1470998895813174
http://www.google.se/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjolauhmLnOAhUBKpoKHdcOBccQjRwIBw&url=http://www.miscw.com/what-are-antioxidants-how-can-they-help-3758.html&psig=AFQjCNEdcw3wx9Z8-CInq26bqoyafK0DmA&ust=1470998895813174
http://www.google.se/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwi26bLdmLnOAhUkKpoKHfjDCP4QjRwIBw&url=http://www.freefromheaven.com/2016/03/ask-experts-can-i-use-potato-starch-substitute/&psig=AFQjCNFwOOMCtoS2AU3wDy0_EpgV8ocsAA&ust=1470999054901527
http://www.google.se/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwi26bLdmLnOAhUkKpoKHfjDCP4QjRwIBw&url=http://www.freefromheaven.com/2016/03/ask-experts-can-i-use-potato-starch-substitute/&psig=AFQjCNFwOOMCtoS2AU3wDy0_EpgV8ocsAA&ust=1470999054901527
http://www.google.se/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&docid=_J_OTwbbdbZAvM&tbnid=IqcHzBxFNecNyM:&ved=0CAUQjRw&url=http://vanhijfte.com/meer-export-groente-vanuit-oekraine/carrot/&ei=BWTzUpnIH6e7ygPYgoHwAw&psig=AFQjCNGtMrb1ierWOIjWovBq5X-fdjbwIA&ust=1391768855511221
http://www.google.se/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&docid=_J_OTwbbdbZAvM&tbnid=IqcHzBxFNecNyM:&ved=0CAUQjRw&url=http://vanhijfte.com/meer-export-groente-vanuit-oekraine/carrot/&ei=BWTzUpnIH6e7ygPYgoHwAw&psig=AFQjCNGtMrb1ierWOIjWovBq5X-fdjbwIA&ust=1391768855511221


The influence of some additives on the quality of 

meat products – for good or for bad.

Quality 

aspects

Type of additive

Salt Nitrite Polypho

sphate
Antioxi

dants

Fibers Potato 

starch

Criteria Goo

d
Bad Goo

d
Bad Goo

d
Bad Goo

d
Bad Goo

d
Bad Goo

d
Bad

Health X X X X X X

Hygien X X X X - X

Pathoge

nic
- X - X - -

Taste X X X X X X

Texture X - X - X X X

Colour X X - X X X -

WHC X - X - X X X

FHC X - X - X X
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Antioxidants in meat products
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• Besides microbial spoilage the major cause of quality 

deterioration in meat products is oxidation, which can cause a 

number of quality aberrations such as colour changes, off-

flavour formation, texture deterioration and water losses

• The products formed during lipid oxidation can be hazardous 

with regard to health. Lipid peroxides can induce 

inflammation, DNA damage and tumor development, 

pathological conditions linked to colorectal cancer. 

• Adding antioxidants could be a way to hinder the progress of 

oxidation in meat and thereby reduce the quality deviations and 

health hazards.



A comparison of antioxidant activity (scavenging 

activity with ABTS assay) between some Antioxidants.
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Lipid oxidation (TBAR, µmol of TMP/(gL) )of meatballs 

(15% fat) deep fat fried after storage at 4°C 0 and 1 week.
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Cooked and chilled meat balls
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Storage for 1 week at cold temp. increases lipid oxidation for all 

samples but mostly for the ref. Polyphosphates (2600 ppm) are the 

most efficient antioxidantes, which is 3-5 times more efficient than

ascorbic acid and the fat soluble antioxidants.



Frozen storage of deep fat fried meat balls during 0.5 and 

1 year with added antioxidants (OPP, 100 and 200 ppm) 
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MBB : 70% of beef meat.

MBP: 70% of meat, 42% beef and 28% pork 

Even after half a year and a year of frozen storage the antioxidant 

OPP lowers significantly the lipid oxidation in meat balls
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Dietary fibers

Dietary fibers originate mainly from cell walls of root 

fruits, vegetables, fruits and cereals. 

For root fruits, vegetables and fruits the 

insoluble part  of the cell wall mainly

constitutes of hemicellulose/cellulose and 

the soluble part mainly of pectin.

In cereals there are two groups of fiber with 

special interest, namely pentosanes (i.e. 

arabinoxylanes and arabinogalactanes) and 

b-glucanes.



Composition of cereal fibers 

studied

Total

dietary fibre

(% dm)

Arabinoxylans

(% dm)

β-glucan

(% dm)

Oat bran 18.4 (5.7) 5.2 (0.1) 10.2 (3.3)

Rye bran 36.0 (3.1) 25.6 (2.4) 4.2 (0.5)

Barley fibre 63.2 (26.1) 20.8 (2.3) 32.0 (22.3)
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Important parameters of the recipes

Sausages

 Water/protein ratio 7.9 

 salt content 2%

 3.2 or 6.5% added 

starch

 1% total dietary fibre

 5 or 2% fat

Meatballs

Water/protein ratio 7.4

salt content 1.3%

4 or 8% added starch

1% total dietary fibre

9 or 1.5% fat
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A comparison of rye bran , oat bran and barley fibre in 

low-fat sausages and meat balls

From Petersson, K., Godard, O., Eliasson, A-C and Tornberg, E. 

(2014) The effects of cereal additives on low-fat sausages and 

meat balls. Part 2: Rye bran, oat bran and barley fibre. Meat 

Science 96, 503-508.



Frying loss (%)
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• The frying loss of the meatballs were high for all 

cereal additives. 

• Sausages with oat bran had a decreased frying loss,

while barley fibre and rye bran increased the loss.

• Rye bran that had been soaked in water had frying

loss as low as the oat bran in sausages.
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Firmness (N)

• Adding barley fibre resulted in a low firmness, 

especially for sausages

• The firmness of sausages with rye bran could be 

increased by soaking the rye bran in water, 

50°C 4 hours
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Sensory analysis – Total 

impression

• Oat bran was the most preferred additive in sausages while the least preferred in meatballs

• Barley fibre was the least suitable as additive in sausages

• Rye bran can be added to meatballs
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Meat balls Sausages



Heating cereal additives and 

potato starch

Oat bran + potato starch

Barley fibre + potato starch

Oat bran

Rheological measurements of heated mixtures of cereal

additives and potato starch, according to the sausage recipes, 

without the meat.

G´ (Pa) – Elastic modulus
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Oat bran had a good gelling

ability upon heating



Conclusions

• Due to gelling ability upon heating, oat bran was most suitable for 
addtion to low-fat sausages, which received low frying losses and 
high values on both firmness and sensory acceptance. 

• Rye bran is suitable for addition to low-fat meatballs probably due to 
its particulate nature. The gelling properties are not so important for 
meat balls as they are in sausages.

• The addition of barley fibre to low-fat sausages led to high losses 
and a very low firmness. This barley β-glucan could not form a gel 
when heated. A smaller molecular weight and a less favourable 
structure, compared to the oat β-glucan could be the the reason for 
that.  
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Potato starch added up to 4 % in emulsion 

sausages is common in Sweden

Potato starch

granules are 

coloured black 

(iodine) and 

have a large

variation in size

in between

sausages taken 

from 

production.
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The general behaviour of starches on 

heating

The 

viscosity

of the 

starch

slurry
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The swelling 

of potato 

starch in the 

microscope, 

when heated 

from 25 to 

70°C.



Additives and enzymes in food: 

past, present and future from a 

global and consumer  

perspective, 28-30 August, 

Falkenberg, Sweden

Comparing starches having different swelling

temperatures with regard to cooking loss in sausages

It is optimal to 

add a starch that 

start to gelatinise

at 55°C, which is 

the case for both

native and 

amylopectin

potato starch.

From Tornberg,E., Andersson,K. 

and Asplund,I. The Mechanism of 

Functionality of Potato Starch in 

Meat Products. Gums and 

Stabilisers for the Food Industry 9. 

Eds.P.A.Williams and G.O. Phillips 

Roy.Soc. of Chem.p.295,1998.
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Effect of freezing an emulsion sausage 

with added native potato starch



Conclusions
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•Additives like salt, nitrite and polyphosphate in meat products are 

considered not to be healthy although the evidence for that is not 

convincing. However, salt is very important for taste and texture 

and nitrite is crucial for safety and color of the products. 

Polyphosphate can act as both an antioxidant and a water binder. 

•Antioxidants are very important in meat products as they can 

increase the quality of the meat products with regard to health, 

color, flavor, texture and water holding.

• Dietary fibers can exchange fat in meat products, but it is very 

dependent on the type of fiber added and also on the type of meat 

product.

• Native Potato starch is an excellent additive to meat products as it 

start to swell at about 55°C, where the meat start to loose its water, 

which is then taken up by the swelling potato starch granules. 

However, native potato starch is sensitive to freezing. 


