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Production of Red and Yellow Pigments from Monascus anka in a Jar Fermenter. Seong-Gook Kang,
Jong-Whan Rhim, Soon-Teck Jung* and Sun-Jae Kim. Department of Food Engineering, Mokpo National
University Chonnam, 534-728. Korea — In order to develop the method for mass production of natural food
colorant from Monascus anka, optimum cultivation conditions for producing red and yellow pigments by cultiva-
ting the mold in a jar fermenter and their color characteristics were investigated. The mold produced red
and yellow pigments both intracellularly and extracellularly. These pigments showed unique light absorption
characteristics with maximum absorption of 494, 380, 506, and 388 nm for extracellular red pigment (ERP),
extracellular yellow pigment (EYP), intracellular red pigment (IRP), and intracellular yellow pigment {IYP),
respectively. Optimum conditions for producing red pigments were found to be temperature 30°C, initial pH 6.0,
rice powder 3~5%, peptone 0.05%, magnesium sulfate 0.25%, aeration rate 0.1 vvm. Optimum temperature
for producing yellow pigments was around 35°C which is higher than that of producing red pigments. The
initial pH and rice powder concentration for producing yellow pigments were the same as those of producing
red pigments. The higher concentration of nitrogen source and inorganic salt, aeration rate, the more the
yellow pigments were produced. The optimum agitation speed was 100~300 rpm for pigment production.
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Fig. 1. Procedure for extraction and solvent fractionation
of pigment of Monascus anka culture broth.
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Fig. 2. Absorbtion spectra of the pigments produced by
Monascus anka.
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Table 1. Effects of various factors on pigment production and mycelial growth of Monascus anka in fermentor conditions.

Pigment production(Q.D)

Factor Mycelial growth

ERP’ EYP: [RP? IYp? (g/1)
(O.D at 494 nm) (O.D at 380 nm) (O.D at 506 nm) (O.D. at 388 nm)

Rice powder 1 (.53 0.49 0.75 0.59 3.2
conc. (%) 2 (.65 0.57 0.99 0.74 5.2
3 0.76 0.65 1.03 0.94 6.0
4 0.81 0.67 1.06 (.97 6.7
5 0.85 0.68 1.12 1.03 7.3
Peptone 0.01 0.27 0.19 0.36 0.27 4.1
conc. (%) 0.02 0.36 0.31 0.55 0.53 4.9
0.03 0.65 0.50 0.83 0.67 5.8
0.04 0.81 0.63 .99 0.87 6.6
0.05 0.84 0.71 1.18 1.10 7.2
0.10 0.51 0.77 0.57 1.22 7.3
0.20 0.36 0.81 0.25 1.25 7.3
MgS0, 0.10 0.47 0.39 0.62 (.49 2.2
conc. (%) 0.15 0.61 0.54 0.87 0.72 4.1
0.20 0.74 0.68 1.08 (.86 6.6
0.25 0.83 0.74 1.13 (.96 7.1
0.30 (.85 0.74 1.04 0.97 7.2
Temperature 25.0 0.60 043 0.78 0.71 540
(°C) 27.5 0.63 0.49 0.83 0.77 6.1
30.0 0.72 0.54 1.15 0.80 7.4
32.5 0.67 0.61 0.89 0.84 7.5
35.0 (.26 1.17 0.31 1.36 7.5
[nitial pH 4.5 0.25 0.21 0.31 0.20 1.5
5.0 0.46 (.46 0.63 0.53 3.5
55 0.63 0.61 0.91 (.71 6.8
6.0 0.72 0.67 1.16 0.86 7.4
6.5 0.68 0.62 1.06 0.74 6.8
7.0 0.57 0.53 0.86 0.67 6.5
Air flow rate 0.05 0.84 0.71 1.18 0.75 7.2
(vvm) 0.10 (.86 0.69 1.16 0.77 7.3
0.15 0.83 0.70 1.17 0.77 7.4
0.20 0.81 0.73 1.15 (.79 7.6
0.25 (.80 0.77 1.11 (.80 7.7
0.50 0.75 0.82 1.04 0.84 7.8
1.00 0.69 0.87 0.92 0.91 7.8
2.00 0.38 0.95 0.55 1.04 7.8
Agitation 100 0.83 0.74 1.18 1.10 7.4
speed (rpm) 200 0.82 0.73 1.19 1.10 7.5
300) (.84 0.71 1.17 1.08 7.4
400 0.85 0.69 1.18 1.10 7.3
500 0.84 0.70 1.14 1.12 7.3
60() (.86 0.68 1.10 1.14 7.2

'ERP; Extracellular red pigment “EYP; Extracellular yellow pigment “IRP; Intracellular red pigment 'IYP; Intracellular yellow
pigment
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Table 2. Effects of various factors on color characteristics of pigments by Monascus anka in fermentor conditions.

Color characteristics

Factor
L-value a-value b-value
ERP! EYP? IRP® IYP* ERP EYP IRP IYP ERP EYP IRP [YP
Temperature(x) 25.0 20.36 5.94 23.8 7.38 3.96 — 2(0.86 7.01 —0.89 1106l 1.06 14.50 2.18&
27.5 2274 611 246 833 431 —-087  7.66 —093 1244 122 1633 227
30.0 2668 625 311 876 523 —0.91 854 —1.03 1364 135 1871 236
32.5 2365 893 263 1089 470 —081 7.70 —1.18 1255 147 1736 281
35.0 1544 11.83 187 1450 —0.83 —0.83 —1.04 —111 860 281 1215 635
Imtial pH 4.5 760  4.36 53 451 046 —-130 0.29 -188 321 141 537 133
5.0 1593 521 185 621 271 —093 398 —183 755 210 1160 164
5.5 2345 615 286 775 445 —1.02 836 —1.22 1280 237 1830 211
6.0 26.68 6.93 31.1 3.21 5.23 —0.81 9.57 —1.18 15.00 2.81 22.08 2.81
6.5 2436 664 291 751 471 —0.65  8.66 —(098 1361 255 1950 250
7.0 21.07 2.8b 20.6 0.36 3.86 — (.43 4.36 —1.53 1131 238 1240 1.84
Rice powder 1 18.19 6.62 2041 3.87 1.45 —(0.98 1.98 —1.25 8.87 3.22 9.06 1.87
conc. (%) 2 27.31 6.75 32.23 8.22 541 —1.23 9.81 —1.33 1674 306 2215 2.76
3 2984 687 3285 851 5187 —1.11 1018 —1141 1754 1318 2301 254
4 31.65 61.39 31441 8.76  6.23 —-1.06 10.55 —1.40 1833 341 2417  2.83
5 3255 648 3513 908 654 —116 11.06 — 154 19.06 1337 2618 3.11
Peptone conc.  0.01 11.60 397 567 315 094 - -0.67 071 -~095 536 104 435 1156
(%) 0.02 1280 463 1344 466  1.18 —0.81 231 -1.14 789 183 811 1.89
0.03 2160 514 2673 514 417 —087 691 —1.19 1144 222 1485 214
0.04 28.30 591 3233 1.71 5.11 —1.23 9.63 —1.24 1764 309 2461 3.06
0.05 3240 644 3498 894 576 —1.08 1183 —1.55 1891 341 2726  3.16
0.10 1836 1765 1049 1436 123 —1206 241 - 1.87 1987 1094 1364 1142
0.20 13.24 1844 1318 1704 049 —289 103 -~1.983 653 1237 998 13.65
MgSO; conc. (%) 0.10 1793 411 2355 625 287 —1.73  6.56 —121 945 257 1193 4.71
0.15 2242 489 2845 654 391 —155 894 —131 1360 291 1805 498
0.20 2591 589 3120 779 489 —2.08 10.78 —1.35 1580 311 2289 500
0.25 27.44 0.29 33.61 8.95 575 —1.05 11.34 —1.50 1795 344 2395 515
0.30 2783 633 3394 887 577 - 108 1136 ~1.34 1801 346 2403 517
Air flow rate 0.05 294 644 3498 894 576 —1.11 11.83 —155 1891 341 2726  3.56
(vvm) 0.10 293 645 3488 879 574 —-1.12 11.76 ~—157 1879 343 2718 356
0.15 289 651 3443 883 572 —113 11.74 ~159 1855 342 2711 361
0.20 284 677 3324 888 567 —1.16 11.69 —1.61 1822 345 2701 365
0.25 275 689 3065 923 521 —132 11.54 —~1.74 1798 351 2689 3.84
(.50 26.7 7.35 2856 976 4.86 —154 10.76 —1.94 16.54 356 25.00 3.91
1.00 216 798 2287 1036 367 —1.88  8.78 —222 1399 368 2156 4.12
2.00 176 832 1698 1267 187 —223 486 —255 686 394 1288 491
Agitation 100 2925 647 3359 903 574 —1.08 1125 ~-1.51 1885 339 2708 315
speed (rpm) 200 2943 646 3414 901 575 —098 1092 —1.53 1889 340 2645 314
300 2940 644 3498 894 576 —1.08 11.83 —155 1891 341 2726  3.16
400 2951 645 3493 894 568 —1.12 1143 —154 1890 1339 2751 321
500 2949 643 3450 8168 574 —1.04 11.76 —1.49 1891 1367 2538 316
600 2945 642 31498 871 5176 —1.11 11.69 —1.53 1891 381 2699 319

'ERP; Extracellular red pigment “EYP; Extraceliular yellow pigment *IRP; Intracellular red pigment *IYP; Intracellular yellow
pigment
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