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Physicochemical properties of emulsion-type sausage added
red yeast rice powder

Cheol-Seon Kim and Hack-Youn Kim*

Department of Animal Resource Science, Kongju National University

Abstract The quality of emulsion-type sausage manufactured using various amounts of red yeast rice powder (0, 1, 2,
3%) was investigated. Moisture and ash content increased, whereas the protein content decreased, upon increasing the red
yeast rice powder content. The pH, lightness, and yellowness values of the uncooked and cooked samples decreased upon
increasing the red yeast rice powder content. The redness of the cooked and uncooked samples containing 3% red yeast
rice powder was higher than those of others. Cooking loss and emulsion stability of samples decreased upon increasing
red yeast rice powder contents. Samples containing 2 and 3% red yeast rice powder showed lower viscosity than others.
Sensory evaluation of samples increased with increas in red yeast rice powder content. Thus, red yeast rice powder
improved the physicochemical and sensory properties of emulsion-type sausage.
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Table 1. Formulation of emulsion-type sausage formulated with
various levels of red yeast rice powder

0 Red yeast rice powder (%)

1 0,

Ingredients (%) (control) " 3 3
Meat 60 60 60 60

Fat 20 20 20 20

Ice 20 20 20 20
Total 100 100 100 100

NPS (Nitrite pickling salt) 1.2 - - -
Salt - 1.2 1.2 1.2
Mixed Spice 0.6 0.6 0.6 0.6

Red yeast rice powder - 1 2 3

St grinder (PA-82, Mainca, Barcelona, Spain)& ©]-8-3Fo] £33}
A2, bowl cutter (K-30, Talsa, Valencia, Spain)S ©]-&3lo] &=
& 60%, & AW 20%, W 20%S 27t AHSEA AA T
o thall NPS (nitrite pickling salt), 2~ (salt), 232 & (mixed
spice)?} &= E(Hongguk rice powder, Jung-in, Icheon, Korea;
CIE L*:49.36, a*:16.6, b*:8.3)2 Table 13} o] H7}sle] A|z=3}
Aok Az F3HES S 71(EM-12, Mainca, Barcelona, Spain)
£ olgste] A xR X steH, S & Rl
80°C chamber (10.10ESI/SK, Alto Shaam, Menomonee Falls,
WI, USA)elIA 4087F 7FE s 5 10°CellA] 3027t Wzhetslom,
Az AR 4£CAA Bastar] ddS 288

AWHYE-S ACACH(17)°] Wt AFBIAL F7 FFLS 105
ddAzxd, 22 e £EY (Soxhleyd, 29U d gk

I &
A (Kjeldahl) A3, Z3)% F=F2 550°C A 3|shHo =

pH &3

pHE A8 4g8 AF F/F lemLet £ 5 ultra
turrax (HMZ-20DN, Pooglim Tech, Seongnam, Korea)S A}&-3}
o] 8,000 pmellA 13£7F #2 g tha 21X pH meter (Model
S220, Mettler-Toledo, Schwerzenbach, Switzerland)S A}&-3le] =
3Tt

Mz £H

718 AFe] ok thi-S A=A (CR-10, Minolta, Tokyo, Japan)
& AME-st E(lightness)E YEME CIE L* 73} g%
(redness)E UERNE CIE a* %, 345 (yellowness)E JERE=
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Table 2. Proximate composition of cooked emulsion-type sausage
formulated with various levels of red yeast rice powder

Red yeast rice powder (%)

Traits (%)

0 (control) 1 2 3
Moisture ~ 54.60+1.94° 57.55£1.40° 57.53+1.50° 59.79+1.70°
Protein 24.00£2.14  22.70£2.41 21.16+2.09 20.25+1.23
Fat 23.80+4.08 24.86+1.33 24.90+1.89 27.18+1.80
Ash 1.7740.24  1.76+0.01  2.24+0.33  2.33+0.83

All values are mean+SD.
““Mean in the same row with different letters are significantly
different (p<0.05).
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Table 3. pH, color of emulsion-type uncooked and cooked sausage formulated with various levels of red yeast rice powder

Red yeast rice powder (%)

Traits
0 (control) 1 2 3

. Uncooked 5.65+0.01 5.65+0.01 5.66+0.00 5.65+0.01

p Cooked 5.91+0.08 5.90+0.01 5.91+0.01 5.89+0.00
CIE L* 69.90+0.50* 55.37+0.58" 47.93+0.15¢ 44.13+1.53¢
Uncooked CIE a* 10.75+1.62¢ 20.28+0.49° 23.20+0.66° 25.044+2.26"
Col CIE b* 19.37+1.25* 12.07+0.68° 11.27+0.06" 9.27+0.45¢

olor

CIEL* 73.00+0.72 58.60+0.44° 52.37+0.45¢ 47.40+0.36°
Cooked CIE a* 6.03+0.31¢ 20.90+0.52° 24.77+0.35° 27.20+0.30°
CIE b* 17.10£0.50? 11.13+0.15 10.30+0.10¢ 9.33+0.15¢

All values are mean+SD.

*dMean in the same row with different letters are significantly different (p<0.05).
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Fig. 1. Cooking loss of cooked emulsion-type sausage formulated
with various levels of red yeast rice. “"Means on the bars with
different letters are significantly different (p<0.05).
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Fig. 2. Emulsion stability of cooked emulsion-type sausage
formulated with various red rice yeast powder levels. **“Means
on the bars with different letters are significantly different (»<0.05).
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Fig. 3. Change of apparent viscosity on uncooked emulsion-type
sausage batter containing red yeast rice powder.
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Table 4. Texture properties of cooked emulsion-type sausage formulated with various levels of red yeast rice powder

Red yeast rice powder (%)

Traits
0 (control) 2 3
Hardness (kg) 1.75+£0.11 1.90+0.21 1.78+0.14 1.71£0.15
Springiness 0.85+0.04 0.77+0.12 0.85+0.05 0.84+0.08
Cohesiveness 0.46+0.02 0.47+0.08 0.51+0.05 0.47+0.06
Gumminess (kg) 0.80+0.06 0.89+0.11 0.91£0.07 0.81£0.12
Chewiness (kg) 0.68+0.08 0.70+0.18 0.77+0.06 0.69+0.14

All values are mean+SD.

Table 5. Comparison on sensory properties of cooked emulsion-type sausage with different red yeast rice powder concentrations

Red yeast rice powder (%)

Traits
0 (control) 2 3
Color 8.29+0.62¢ 8.54+0.50% 8.92+0.51% 9.13+0.48*
Flavor 7.96+0.86° 8.54+0.58° 8.92+0.49° 9.38+0.68*
Tenderness 8.08+0.47° 8.67+0.78* 8.92+0.63* 9.25+0.84°
Juiciness 8.13+0.77° 8.04+0.33° 8.64+0.61° 9.21+0.89*
Overall acceptability 8.63+0.43° 9.00+0.43® 9.31+0.23* 9.00+0.80%

All values are mean+SD.

“*Mean in the same row with different letters are significantly different (p<0.05).
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