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Quality Characteristics and Antioxidant Activities of Sausages Made from a
Mixture of Purple Sweet Potato Powder and Purple Sweet Potato Pigment
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JDaejeon Center, Defense Agency for Technology and Quality
“}Department of Food and Nutrition, Chungnam National University

ABSTRACT The objective of this study was to examine both antioxidant activities and quality characteristics of
sausages made from a mixture of purple sweet potato powder and pigment. Five sausages were manufactured: FO
(control), F1 (0.15%-sodium nitrite), F2 (0.2%-purple sweet potato pigment), F3 (0.2%-purple sweet potato pigment
and 5%-purple sweet potato powder), and F4 (0.2%-purple sweet potato pigment and 10%-purple sweet potato powder).
Sausages were stored at 4+1°C for 30 days. Total polyphenol, 2,2-diphenyl-1-picrylhydrazyl (DPPH) radical scavenging
activity, acid value, peroxide value, volatile basic nitrogen (VBN), and total bacterial cell contents were analyzed.
Total polyphenol content and DPPH radical scavenging activity increased according to the amount of purple sweet
potato, whereas acid value, peroxide value, and VBN decreased. Addition of 0.2% purple sweet potato pigment increased
lipid oxidative stability and protein deterioration inhibitory effect compared to FO, but not to the levels of 0.15%
sodium nitrite. However, F2 showed the lowest pH during storage due to the pH (2.52) of the pigment. Microorganism
analysis revealed that total bacterial counts of sausage added with 0.2% purple sweet potato pigment were significantly
lower (P<0.05) than that of sodium nitrite-supplemented sausage. As a result, purple sweet potato powder and pigment
demonstrate antioxidative activity and lipid oxidative stability in sausages, making them suitable ingredients for manu-

facturing sausages.
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Table 1. Experimental design and ingredients used
Ingredient Treatment”
£ FO (Control) Fl 2 F3 F4
Pork ham meat (W/w%) 65 65 65 60 55
Pork back fat (w/w%) 15 15 15 15 15
Purple sweet potato powder (w/w%) - - - 5 10
Purpled sweet potato pigment (w/w%) - - 0.2 0.2 0.2
Sodium nitrite (wW/w%) - 0.15 - - -
Cold water (0~4°C) (v/iw%) 16.35 16.20 16.15 16.15 16.15
Food additives (w/w%) 3.65 3.65 3.65 3.65 3.65
Total 100 100 100 100 100

YFormulations: FO, 0% purple sweet potato powder and 0% purple sweet potato pigment and 0% sodium nitrite; F1, 0% purple
sweet potato powder and 0% purple sweet potato pigment and 0.15% sodium nitrite; F2, 0% purple sweet potato powder and
0.2% purple sweet potato pigment and 0% sodium nitrite; F3, 5% purple sweet potato powder and 0.2% purple sweet potato
pigment and 0% sodium nitrite; F4, 10% purple sweet potato powder and 0.2% purple sweet potato pigment and 0% sodium

nitrite.
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Table 2. Total polyphenol contents of sausages treated with different amount of purple sweet potato powder and pigment

(mg GAE/mL)

)

Storage Treatments'
days FO F1 F2 F3 F4
0 33.18+5.1742Y 62.27+6.77 83.34+7.76"° 113.70+£6.20™° 158.68+5.444%
10 33.98+6.85"¢ 63.64+5.64"° 70.53+5.50% 113.43+8.08"° 132.37+8.94%
20 15.04+1.18" 49.66+4.93" 68.36+2.37™ 100.26+5.20*° 130.54+8.78"
30 12.15+1.80% 38.824+4.01 61.95+3.04% 88.28+3.48° 124.34+5.235

DTreatments are the same as in Table 1.

?Values with different capital letters within a column differ significantly (P<0.05).
MValues with different small letters within a row differ significantly (P<0.05).

All values are mean+SD (n=3).

Table 3. DPPH radical scavenging activity of sausage treated with different amount of purple sweet potato powder and pigment

(%)
Storage Treatments"
days FO F1 F2 F3 F4
0 17.4122.29%% 25.07+1.26™ 41.45+£2.51%° 51.85+2.68"" 62.00+£2.30™
10 14.27+2.66"% 17.51£3.20%¢ 41.55+2.08"° 50.31x1.61"° 61.05+£2.25%
20 11.27+0.36™ 15.93+2.38° 25.77+2.70% 44.9143.25" 57.26+2.24"
30 6.45+1.16% 11.79+3.58¢ 18.79+1.07% 37.07£1.55° 47.25+3.30%

UTreatments are the same as in Table 1.

?Values with different capital letters within a column differ significantly (P<0.05).
MValues with different small letters within a row differ significantly (P<0.05).

All values are mean+SD (n=3).
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Table 4. Changes in pH of sausage treated with different amount of purple sweet potato powder and pigment

Storage Treatments"
days FO Fl F2 F3 F4
0 6.27+0.03% 6.22+0.025°2% 6.13+0.02% 6.19+0.01° 6.25+0.01°"
10 6.28+0.01% 6.25+0.02° 6.13+0.02°° 6.20£0.02°° 6.25+0.01<
20 6.3120.01% 6.26£0.0145° 6.21+0.01%¢ 6.23+0.01% 6.28+0.02%°
30 6.37+0.024 6.28+0.02°° 6.26+0.02°° 6.35+0.02* 6.34+0.02*

l)Treatments are the same as in Table 1.

Values with different capital letters within a column differ significantly (P<0.05).
“Values with different small letters within a row differ significantly (P<0.05).

All values are mean+SD (n=3).

Table 5. Changes in acid value of sausage treated with different amount of purple sweet potato powder and pigment (KOH mg/g)

Storage Treatments"
days FO F1 F2 F3 F4
0 0.73+0.06"*2% 0.67+0.02"* 0.69+0.05% 0.660.04% 0.54+0.02>°
10 0.81+0.02" 0.73+0.02% 0.77+0.02"° 0.710.02%¢ 0.61£0.02%
20 0.90+0.01% 0.80+0.01%° 0.86+0.04 0.82+0.05"° 0.69+0.01%
30 0.95+0.04 0.87+0.04 0.900.02 0.88+0.04"° 0.79+0.01*

UTreatments are the same as in Table 1.

2)Values with different capital letters within a column differ significantly (P<0.05).
MValues with different small letters within a row differ significantly (P<0.05).

All values are mean+SD (n=3).
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Table 6. Changes in peroxide value of sausage treated with different amount of purple sweet potato powder and pigment (meg/kg)
Storage Treatments
days FO F1 F2 F3 F4
0 3.62+0.047 2.82+0.09™ 3.14+0.08™ 2.66:0.20" 2.38+0.09°
10 4.20+0.08%* 3.41£0.10° 3.86+0.13 3.3540.07° 3.18+0.09
20 5.26+0.18™ 4.44+0.13" 4.89+0.30" 4.21£0.15% 3.29+0.18"
30 7.13£0.15™ 6.13£0.27* 6.35+0.43"° 5.47£0.31% 4.70+0.43*

UTreatments are the same as in Table 1.

?Values with different capital letters within a column differ significantly (P<0.05).
MValues with different small letters within a row differ significantly (P<0.05).

All values are meantSD (n=3).
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Table 7. Changes in VBN of sausage treated with different amount of purple sweet potato powder and pigment (mg%)
Storage Treatments'
days FO F1 F2 F3 F4
0 4.91+0.20"% 3.40£0.18% 4.17+0.36™ 3.3340.18% 2.90+0.20™
10 5.50+0.22% 3.69+0.27< 5.08+0.29° 3.5540.22% 3.09+0.35%
20 7.69£0.21% 5.29+0.29" 6.54+0.20" 5.2440.12"% 4.8240.29%
30 11.72+0.28" 8.48+0.16 10.35+0.33% 8.55+0.33%° 7.6420.26™

UTreatments are the same as in Table 1.

?Values with different capital letters within a column differ significantly (P<0.05).
MValues with different small letters within a row differ significantly (P<0.05).

All values are mean+SD (n=3).
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Table 8. Changes in total bacterial cell (log CFU/g) count of sausage treated with different amount of purple sweet potato powder

and pigment

Storage Treatments"
days FO F1 F2 F3 F4
0 2.04+0.04>29% 1.02+0.09™ 1.18+0.12°¢ 1.32+0.07° 1.35+0.05°
10 2.55+0.06° 1.80+0.05% 2.1240.06%° 2.35+0.04° 2.35+0.05°
20 3.60+0.03% 2.15+0.06% 2.39+0.02" 2.86+0.02" 2.97+0.02"°
30 4.15+0.03" 2.9140.03* 2.88+0.03"¢ 3.2440.05™ 3.67+0.02"°

1)Treatments are the same as in Table 1.

Values with different capital letters within a column differ significantly (P<0.05).
PValues with different small letters within a row differ significantly (P<0.05).

All values are mean+SD (n=3).
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