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Red Yeast Rice from Broken Rice and Application as Food Coloring in Northeastern

Style Sausage
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Abstract

This research aimed to increase the value of broken rice by transforming it into red yeast rice (RYR), and by applying
RYR as a food coloring, as an alternative to a nitrate additive, in northeastern style sausage. The RYR product was
dark red with a C.I.E colors L*, a* and b* of 41, 26 and 15, respectively. Monakolin K and citrinin in the RYR were
256 and 102 ug/g, respectively. Various percentage ratios of pork tenderloin to pork lard (40:60, 50:50, 60:40 and
70:30) in northeastern style sausage were sensory tested by 20 panelists. Most panelists preferred were the 50:50
ratio. Therefore, that ratio was used as the basic recipe to investigate the addition of various amounts of RYR (0.75%,
1.0%, 1.25% and 1.5% (w/w)). Sensory evaluation by 30 trained descriptive panelists favored the northeastern style
sausage with RYR added more than the sausage with 0.01% (w/w) nitrate in the sausage. The sausage with 0.75%
(w/w) RYR added was the favorite, especially in the mode of color and overall liking attributes. In addition,
northeastern style sausage with 0.75% to 1.5% (w/w) of RYR added had no significantly impacts on the odor, sourness

and saltiness (p< 0.05). The amount of citrinin in the sausage due to 0.75% RYR coloring was within the European
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Commission Regulation (EC) No. 1881/2006. Therefore, the northeastern style sausage with RYR can be a prototype

product for knowledge transfer to a community enterprise.

Keywords: Northeastern style sausage, red yeast rice, broken rice, monacolin K, citrinin
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Figure 1 Changing color in red yeast rice during
solid state fermentation of broken rice in

larder (30£2°C) for eight days.



Table 1. Properties of red yeast rice.

Parameter Property*

pH 4.05

Color

Lightness (L*) 40.6610.82

Redness (a*) 26.12+0.18

Yellowness (b*) 15.17+0.30

Monacolin K 256.24+21.53 pg/g samples
Citrinin 101.6+8.38 pg/g samples

*Mean values (n=3) * standard deviation (SD).
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Table 2 Overall liking scores for northeastern style

sausage. (1= most dislike, 5= most like)

Treatment Overall liking score
Pork & Lard (70:30) 2.90+0.97°
Pork & Lard (60:40) 3.15£0.88%
Pork & Lard (50:50) 3.90+0.64°
Pork & Lard (40:60) 3.10£1.07°
Control* 2.90+1.29°

* The products are available in the market. Data is means+SD
(n=20). Those with different superscript letters in the same row are
significantly different (p < 0.05)
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Table 3 Color of lightness (L*), redness (a*) and
yellowness (b*) in northeastern style sausage

with the addition of red yeast rice.

Red yeast rice Color*
(%) L* a* b
0 67.01¢2.97° | -1.58+1.16° 14.17+2.00°
0.75 59.66+2.57" 5.86+1.47° 12.95+1.22°°
1.0 57.61+3.34° 7.06+1.20° 12.51+1.01°
1.25 57.61+3.34 6.67+1.39° 10.93+2.14°
15 54.38+2.64° 5.91+4.67° 13.16+1.10°°
Nitrate 0.01% | 60.61%5.72° 0.64+3.02° 15.42+1.23°

*Data is mean + SD (n=12). Those with different superscript letters

in the same row are significantly different (p<0.05)
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Table 4 Sensory evaluation score for northeastern style sausage with addition of red yeast rice.

Red yeast rice (%) Sensory attributes (score)*
Red color Odor Saltiness™ Sourness™ Overall impression

0 4.44+2 36" 4.97+2.21*° 4.55+2.22 4.10+2.11 5.27+2.10°
0.75 5.69+2.06° 5.31+1.80*° 5.04+2.13 5.12+1.92 6.41+1.63°
1.0 5.50+1.92° 5.35+1.72*° 4.48+2.07 5.10+1.83 5.78+1.74*"
1.25 4.81+2.38° 5.69+2.06° 4.85+1.87 4.73+1.84 5.71+1.61*°
1.5 4.64+2.51° 4.85+1.96*° 4.43+2.14 4.55+1.77 5.32+1.68°
Nitrate 0.01% 3.38+2.10° 4.25+2.00° 3.94+2.16 4.98+1.97 4.96+1.94°

*Data is mean £ SD (n=30). Those with different superscript letters in the same row are significantly different (p<0.05). ns = Non-significance

RYR 0%

RYR 0.75% RYR 1.0%

Figure 2
(w/w)) and 0.01% (w/w) nitrate added.

RYR 1.25%
i

Northeastern style sausages with various amount of red yeast rice (0%, 0.75%, 1.0%, 1.25% and 1.5%
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