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ABSTRACT

This study was carried out to investigate the effect of Opuntia ficus indica (prickly pear) pigment and
sodium lactate on nitrite-reduced sausages. The a* value, total bacterial counts, pH, water holding capacity,
texture analysis, sensory evaluation of sausages, body weight gain and blood glucose of rat for 4 weeks
were not significantly different between the control and treatments. However, 2-thiobarbituric acid (TBA)
values and cholesterol (total, LDL, HDL) and neutral fat of blood were significantly different between the
control and treatments (P<0.05). TBA value was lower in control and cholesterol and neutral fat were
lower in treatments. Among the treatments T2 (30 ppm of nitrite + 2% of sodium lactate + 0.2% Opuntia
ficus indica pigment) was the most effective. In conclusions, this study suggested that T2 can reduce
adding level of nitrite from 100 ppm to 30 ppm without any changes in color, shelf life and flavor of
sausages. In addition, it had the effect on the reduction of cholesterol and neutral fat in blood.
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Table 1. Formula for nitrite-reduced sausages added Opuntia ficus indica pigment and sodium

lactate
. Amount(%)
Ingredients g —) ) -
Meat 60 60 60 60
Fat 20 20 20 20
Ice/Water 20 20 20 20
Materials Total 100 100 100 100
NPS (%) 0.2 0.12 0.06 0
Betalain (%) 0 0.1 0.2 0.3
Sodium lactate (%) 0 1 2 3
Salt 12 1.28 134 14
Spice Total 14 25 3.6 4.7
Total 101.4 102.5 103.6 104.7

Y ¢, control(nitrite 100 ppm);

2 T1, treatment 1 (nitrite 60 ppm + Opuntia ficus-indica pigment 0.1% + Sodium lactate 1%);
% T2, treatment 2 (nitrite 30 ppm + Opuntia ficus-indica pigment 0.2% + Sodium lactate 2%);
9 T3, treatment 3 (Opuntia ficus-indica pigment 0.3% + Sodium lactate 3%).

% NPS (salt 95% + nitrite 5%).
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Table 2. Effects of Opuntia ficus-indica pigment and sodium lactate on color of nitrite-

reduced sausages

Parameters Treatments
c? T1? 29 73" SEM”
L*® 73.65" 70.81° 68.91° 70.58" 0.01
ax" 9.41% 9.23 953 6.08° 0.07
b*® 5.70° 9.41° 11.50° 13.74° 0.12

49 Abbreviation is the same as Table 1.

% Pooled standard error of mean.

9 L*: Lightness; " a*: Redness; ? b*: Yellowness.

*d Means with same row having same superscript are not significantly different (p>0.05).
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Fig. 1. Effect of Opuntia ficus-indica pigment
and sodium lactate on TBA of nitrite-
reduced sausages.

Abbreviation is the same as Table 1.

* Means with same row having same superscript are

not significantly different (p>0.05).
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Table 3. Effect of Opuntia ficus-indica pigment and sodium lactate on pH, WHC of nitrite-

reduced sausage

Treatments
Parameters c? T1? T2Y T3Y SEM”
pH 553 553 553" 5.63" 0.09
WHC? 66.06° 59.51° 62.99% 62.10% 1.34

49 Abbreviation is the same as Table 1.

% Pooled standard error of mean.
9 WHC: Water holding capacity.

* Means with same row having same superscript are not significantly different (p>0.05).
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Fig. 2. Effect of Opuntia ficus-indica pigment
and sodium lactate on changes of
total plate counts (CFU/g) of nitrite-
reduced sausages during storage at
3T.

U4 Abbreviation is the same as Table 1.
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Table 4. Effect of Opuntia ficus-indica pigment and sodium lactate on texture analysis of

nitrite-reduced sausages

Treatments
Perameters c? T1? 2% 13" SEM’
Springiness 0.96° 0.90° 0.92% 0.94* 0.01
Cohesiveness 0.59 0.59 0.59 0.60 0.01
Chewiness 736.96 769.55 789.43 792.62 40.34
Hardness 1303.94 1450.12 1449.32 1416.52 61.77
Gumminess 769.50 853.90 858.77 843.24 35.99
Adhesiveness 37.17 20.12 23.96 28.45 5.36

49 Abbreviation is the same as Table 1.

% Pooled standard error of mean..

* Means with same row having same superscript are not significantly different (p>0.05).
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Table 5. Effect of Opuntia ficus-indica pigment and sodium lactate on sensory evaluation of

nitrite-reduced sausages

Parameters Treatments
c? T1? T2% 13" SEM?
Appearance 3.60° 3.20° 3.25" 345" 0.12
Color 3.60° 313 3.35" 345" 0.15
Texture 2.48° 2.70° 2.68" 3.00° 0.15
Flavor 2.92° 3.06" 3.36° 3.38 0.13

49 Abbreviation is the same as Table 1.

% Pooled standard error of mean.

* Means with same row having same superscript are not significantly different (p>0.05).

Table 6. Effect of feeding nitrite-reduced sausages added Opuntia ficus-indica pigment and
sodium lactate on body weight gain of rat

Treatments
Perameters c? T1? LEX 13" SEM?
Body weight gain. 56.67° 53.17° 51.33° 51.33° 5.76

49 Abbreviation is the same as Table 1.

% Pooled standard error of mean.

#¢ Means with same row having same superscript are not significantly different (p>0.05).
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Table 7. Effect of feeding nitrite-reduced sausages added Opuntia ficus-indica pigment and

sodium lactate on blood glucose of rat

Treatments
Parameters o ) - - SEVP
Pre-Feeding 91.17° 98.17° 90.50° 103.50° 10.25
Post-Feeding 139.67° 223.33° 133.33° 168.83" 14.96

49 Abbreviation is the same as Table 1.

% Pooled standard error of mean.

* Means with same row having same superscript are not significantly different (p>0.05).

Table 8. Effect of feeding nitrite and nitrite-reduced sausages added Opuntia ficus-indica
pigment and sodium lactate on total cholesterol (TC), HDL, and LDL- cholesterol
and triglyceride (TG) concentration of plasma in rat

Treatments
Parameters o =) - — SErP
TC 92.00° 74.33° 55.67° 7267 4.14
H.D.L 29.33 467° 3.00° 5.33° 0.84
LD.L 18.67% 20.00° 12.33° 15.33% 1.94
TG 124.33° 72.00° 7233 7367 5.22

49 Abbreviation is the same as Table 1.

% Pooled standard error of mean.

* Means with same row having same superscript are not significantly different (p>0.05).
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