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Table 1- Different formulations of cocktail sausage with addition of modified starch instead of phosphate
(weight/weight percentage)
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22.39 0.4 0 16.21 6 55 (Standard)
(1.35)
22:39 02 Acetylated Distarch Adipate 18.06 3 55 T
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22.39 0 21 19.91 0 55 Ts

Starch Sodium Octenyl Succinate
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Table 2- Values (mean + standard deviation) of pH of sausage samples formulated with modified potato starch as a
relative substitute for phosphate
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30 15 0 Storage (Day)
slows o5
Treatment Code
0.6+0.09 28 5.8 +£0.03 #A 5.9+0.07 2AB (standard) To
0.6+0.13 % 5.8+0.04 ?A 5.740.07 @A T
0.6+0.13 A 5.9+0.04 A 5.9+0.13 bA T2
0.6£0.16 @ 5.9+.0.07 @A 5.8+0.07 ®A Ts
0.6+0.12 %8 5.8+0.07 Ab 6.0+0.08 bB Ta
9.5+£0.14 A2 5.9+0.04 @A 5.9+0.02 ®A Ts
0.6+0.16 @ 5.9+0.07 @A 5.9+0.02 @A Te
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Non- similar lowercase letters in each column and non- similar uppercase letters in each row indicate a
significant difference at the 5% probability level
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Table3- Values (mean + standard deviation) of cooking loss of sausages formulated with modified potato starch as a
relative substitute for phosphate

(39585l oo
30 15 0
slowd w8
Treatment Code
3.47+0.04 B 0.0 £0.084 0.0 £0.0# (aals) To
3.93 +£0.32 aC 0.50 £0.70 28 0.0 £0.0¢4 T1
4.85 (.21 cdB 4.50 + 0.70 bAB 4.00 +0.0 beA T2
3.69 £0.20 28 0.0 £0.0 2 0.0 £0.0 A2 Ts
4.61 +0.57 bcB 3.50 +0.70 @ 3.30 £0.42 bA Ta
4.12 +0.59 ahcB 0.50 +0.70 A 0.50 +0.70 A Ts
5.555 +0.07 d¢ 5.0 £0.0 ¢B 4.5 +0.070 A Te

ol 20,0 0 Jlozz a0 o g Sglis saies (Lis Jlaw o )0 alin 18 S5 Bgy g st o )0 aline pd SasS gy
Non- similar lowercase letters in each column and non- similar uppercase letters in each row indicate a
significant difference at the 5% probability level
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Table4-Values (mean + standard deviation) of hardness (kgf) of sausages formulated with modified potato starch as a
relative replacement of phosphate
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Non- similar lowercase letters in each column and non- similar uppercase letters in each row indicate a
significant difference at the 5% probability level
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Microbial values (mean + standard deviation) of sausages formulated with modified potato starch as a relative
substitute for phosphate
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Non- similar lowercase letters in each column and non- similar uppercase letters in each row indicate a
significant difference at the 5% probability level
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Table6- Microbial characteristics of sausages formulated with modified potato starch as a relative substitute for
phosphate compared to the permissible limits of the Iranian national standard

Salmonella Fungus- CIOStrldlum Staphylococcus aureus Eschen_chla Coliform  Treatment
Mold perfringens Coli
Negative 102 50 <10 Negative <10 Standard
Negative <10 <10 <\- Negative <10 T1
Negative <10 <10 <10 Negative <10 T2
Negative <10 <10 <10 Negative <10 Ts
Negative <10 <10 <10 Negative <10 Ta
Negative <10 <10 <10 Negative <10 Ts
Negative <10 <10 <10 Negative <10 Ts

1- Aspergillus fumigatus
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2- Candida albicans
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Abstract

Phosphates are used as stabilizers and emulsifiers in many processed foods. Phosphates are used
in more than 65% of meat products. Due to the potential health risks of phosphate consumption
and the tendency of consumers to buy phosphate-free or phosphate-reduced products, several
studies have been conducted in recent years to replace phosphate in meat products. Due to the
unique functional properties of phosphates, their complete removal is technologically
challenging. The aim of the present study was to partially replacement of phosphate in cocktail
sausages with modified potato starch. Effect of adding three types of starch including:
Acetylated distarch adipate, Hydroxypropyl distarch phosphate and Starch sodium octenyl
succinate at two levels of 1.35 and 2.7% compared to samples of sausages produced with
commercial phosphate (Control sample - no modified starch) on physicochemical properties of
sausage including pH, cooking loss, tissue firmness, microbial characteristics (coliform,
Escherichia coli, Staphylococcus aureus, Clostridium perfringens, Salmonella and mold and
yeast) and sensory characteristics (color, odor, texture and acceptance) were evaluated in a 5-
point hedonic system during 30 days of storage (zero, 15 and 30 days after production).
Replacement of phosphate with modified starch did not make a significant difference in the pH
of the samples with the control. No significant difference (p <0.05) was observed in the cooking
loss of samples containing 1.35% of modified starch with the control sample. The cooking loss
was significantly higher in sausages containing 2.7% of modified starch with higher moisture
content. All samples were microbiologically in accordance with Iranian national standards.
Formulated sausage samples were not significantly different (p <0.05) from the control at time
zero. After 30 days of storage, the microbial load of treatments containing 1.35% of acetylated
diastarch adipate and hydroxypropyl diastarch phosphate were less than the control. Increasing
the amount of starch to 2.7%, regardless of their type, increased the microbial load. In this
study, the most desirable formula in terms of quality were sausages containing 1.35% modified
hydroxypropyl diastarch phosphate starch and sausages containing 2.7% modified sodium starch
actinyl succinate starch were less desirable compared to other formulations.
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