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Stability of the Pigments from Monascus purpureus CBS 281.34

Seong-1l Lim' and Eun-Jung Kwak

Korea Food Research Institute, Songnam 463-746, Korea

Abstract

The stability of 80% ethanol-soluble pigments from Monascus purpureus CBS 281.34 was investigated
according to storage temperature, pH and addition of organic acid. Also, the stability of ethanol-soluble pigment
in aqueous system was examined after the addition of distilled water in the range of 0 ~80% during the storage
at 10°C and 20°C for 4 weeks with water soluble pigment. The heat stability was the highest (9.74%) when the
80% ethanol-soluble pigments were stored at 10°C for 4 weeks. However, the 80% ethanol-soluble pigments stored
at 60°C and 80°C for 24 h and 12 h greatly decreased by 23.06% and 30.36%, respectively. Although the 80%
ethanol-soluble pigments were stable in the range of pH 4~8, the degradation rate of pigment increased at pH
2 and pH 10. 80% ethanol extract was adjusted to pH 4 by adding organic acids. The rate of pigment degradation
was not different from control for 4 weeks. Red pigment was stable in the treatment of organic acids. And the
stability of ethanol-soluble pigment in aqueous system was gradually decreased as the pigment content and storage
time increased. Additionally, the stability of ethanol-soluble pigment was higher at 10°C than at 20°C.
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Fig. 1. Effect of temperature on the stability of 80% ethanol-soluble pigments from Monascus purpureus CBS 281.34 during

treatment.

YDegradation rate (%) of pigment against control prepared immediately.
Each value is the mean for two replicates, and the vertical bars indicate standard deviation.
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Table 1. Effect of pH on the stability of 80% ethanol-soluble pigments from Monascus purpureus CBS 281.34 during storage

(Abs. 500 nm)

Storage time (day)

3

5

10

at 20°C
pH 0 1
2 18330+725"%  161.83+809 (11.71)°°
4 182.32+6.48" 167.07+4.37 ( 837)™
599 181.88%5.83 179.156.17 ( 1.50)°
8 182.95+t792° 172.31£5.17 ( 582)"
10 182.42+6.72° 172.92+514 ( 521)®

154.62+6.25 (15.65)°
163.85+6.73 (10.13)™
17698459 ( 2.70)°
167.63+8.34 ( 837%™
164.85+6.48 ( 9.63)™

150.16 2650 (18.08)°
160.82+3.85 (11.79)*
167.48+5.32 ( 7.92)°
16050842 (12.27)™
150.79£5.48 (17.34)°

142.65+5.09 (22.18)®
150.93+4.75 (17.22)°
156.20%5.28 (14.12)°
150.94+6.08 (17.50)°
137.53+4.23 (2461)°

"Mean * standard devi

ation (n=2).

YMeans with different letters in the same column are significantly different (p<0.05).
YDegradation rate (%) of pigment against control (supernatant from the mixture of 1 g of red yeast rice flour and 9 mL of 80%
ethanol) prepared immediately.

4'pH of control.

Table 2. Effect of organic acid on the stability of 80% ethanol-soluble pigments from Monascus purpureus CBS 281.34
during storage at 20°C

(Abs. 500 nm)

Storage time (day)

Organic acid

0

1

3

5

30

Citric acid 0.6%"
Acetic acid 6.0%
Lactic acid 1.5%
Control

182.12+3.757%% 173.224.68 (4.89)"*

181.90+2.31°
181.83+0.95°
181.88+5.83°

171.8470.07 (5.52)°
172.73+£2.24 (5.01)*
179.156.17 (1.50)*

16758391 ( 7.98)°
162.76+1.64 (1052)"
164.59+4.37 ( 9.48)°
176.98+4.59 ( 2.70)°

16350£1.85 (10.24)°
158.95*1.08 (12.60)*
160.58+3.25 (11.69)°
167.48%£5.32 ( 7.92)°

140.42+3.30 (22.90)*
131.54+1.01 (27.68)°
132.95£3.99 (26.88)"
142.23£3.85 (21.60)°

“Organic acid concentration to adjust the mixture of 1 g of red yeast rice flour and 9 mL of 80% ethanol at pH 4.0.
“Mean * standard deviation (n=2).
YMeans with different letters in the same row are significantly different (p<0.05).
4)Degradation rate (%) of pigment against control prepared immediately.
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Table 3. Effect of water content on the stability of ethanol-soluble pigments from Monascus purpureus CBS 281.34 during

storage at 20°C

(Abs. 500 nm)

Storage time (week)

Water (%)

0 1 2 4

0 12822453112 128.20+6.12 ( 0.09)°" 12549583 ( 2.13)° 118381753 ( 7.67)°
20" 109.20+4.72° 55.74+ 458 (48.96) 45.71£3.24 (58.14)° 23.30£2.02 (78.66)°
40 85.44+3.73° 4890+3.12 (42.76)° 4787551 (43.97)° 4254+388 (50.21)°
60 38.45%2.15° 2489236 (35.27)° 2469%1.15 (35.78)° 24.65+2.07 (35.88)°
80 21.39£1.73° 1526+ 1.83 (28.65) 1468+1.29 (31.35)% 1463+151 (31.61)%
100 10.13%0.72' 9.22+0.87 ( 9.00)° 8771041 (13.44)° 824050 (18.69)°

"Mean * standard deviation (n=2).

“Means with different letters in the same row are significantly different (p<0.05).
3)Degradation rate (%) of pigment against control prepared immediately.
“Distilled water was added to the supernatant of mixture of 1 g of red yeast rice flour and 9 mL of 99.9% ethanol to make the

final concentration of 0~80% water content.
SWater-soluble pigment extracted by the same method.

Table 4. Effect of water content on the stability of ethanol-soluble pigments from Monascus purpureus CBS 281.34 during

storage at 10°C

(Abs. 500 nm)

Storage time (week)

Water (%)

0 1 2 4

0 128.22+531"% 12810551 ( 0.09)*® 12545317 ( 2.16)° 123.35+£4.83 ( 3.80)°
207 109.20+4.72° 78.28+£3.59 (28.31)° 63.20£2.84 (42.12)° 47.29+263 (56.69)"
40 85.44+ 373 59.86+2.27 (30.00)° 5878+ 161 (31.20)° 51.97+2.35 (39.17)°
60 38.45+2.15° 3022+ 1.68 (21.41)° 2957+1.75 (23.09)° 2920+ 1.13 (24.06)°
80 21.39+1.73 20.56+1.18 ( 3.88)° 1822+092 (14.82) 17.82+1.74 (16.69)°
100° 10.13+0.72° 10.13+1.03 ( 0.00)" 9.41+0.82 ( 4.66) 9.66+1.33 ( 7.10)°

"Mean * standard deviation (n=2).

“Means with different letters in the same row are significantly different (p<0.05).
3)Degradation rate(%) of pigment against control prepared immediately.
Distilled water was added to the supernatant of mixture of 1 g of red yeast rice flour and 9 mL of 99.99% ethanol to make the

final concentration of 0~80% water content.
“Water-soluble pigment extracted by the same method.
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Fig. 2. Stability rate of ethanol-soluble pigment from Mo-

nascus purpureus CBS 281.34 stored at 10°C according to
water content.

1)Stability rate of pigment (%) was calculated by the ratio of
degradation rate of ethanol-soluble pigment from Monascus
purpureus CBS 281.34 at 10°C against at 20°C after storage for
4 weeks in the range of 0~100% water content.
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