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B: NaCl

Figure 1- Effect of thermal stress time of spore suspension and replacement of potato starch waste (a) and the amount
of sodium chloride (b) on the biomass production of Monascus purpureus in submerge cultivation
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Table 1- Central composite design with the experimental data on biomass, red and orange pigment production by
M.purpureus

Independent Variables Response variables
No Replsatcmer:lt/\cl)f Iiotato NaCl Ther_lr[l_al Stress Biomass  Red Pigment  Orange pigment
arc(% ) aste (%) Eg‘e (m.I?) (OD.I" (OD.I")

1 20.3 6 58.1 13 33 4

2 79.7 6 58.1 13 36 4.1

3 20.3 12 58.1 8.4 46 5.6

4 79.7 12 58.1 35 3.7 45

5 203 6 81.89 15 46 5.6
- 6 79.7 6 81.89 2.4 4.3 53
‘%’— 7 20.3 12 81.89 8.5 41 5
z 8 79.7 12 81.89 8.5 34 4.2
% 9 0.05 9 70 24 44 5.4
£ 10 99.94 9 70 53 3.4 4.2
£ 1u 50 3.95 70 9.3 4.9 6
-~ 12 50 14.4 70 3.6 46 5.6
c'f 13 50 9 50 24 3.4 4.2
{ 14 50 9 90 45 3.6 45
<15 50 9 70 75 4.4 55
'§‘ 16 50 9 70 16 43 5.3
. 17 50 9 70 6.3 4 49
f 18 50 9 70 15 3.9 4.6
L 50 9 70 35 43 53
20 50 9 70 3.5 3.6 4.4
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Figure 2- Effect of sodium chloride and replacement of potato starch waste (a) thermal stress time of spore and the
amount of sodium chloride (b) on red pigment production by Monascus purpureus in submerged cultivation
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Table 2- Analysis of variance for biomass, red and orang Monascus pigment production by M.purpureus results of the
central composite design
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Biomass Orange pigment Red Pigment
Mean = Mean = Mean = p.
df of value P-value df of value P-value df of value  value
Square Square Square
Model 6 2.23 15.07 0.0001 6 0.90 6.30 0.0027* 7 0.39 8.05  0.0010
A 1 0.035 0.24 0.63 1 1.20 8.42 0.0124* 1 0.55 11.33  0.0056
B 1 5.43 36.66 0.0001 1 0.014 0.097 0.7604 1 0.023 0.48 05017
C 1 2.06 13.88  0.0023 1 0.43 3.04 0.1049 1 0.15 3.04  0.1065
AB - _ _ _ - _ _ _ 1 0.25 5.20 0.0417
AC 1 0.55 3.68 0.0756 - _ _ _ - _ _ _
BC - _ _ _ 1 1.65 1156  0.0047* 1 0.65 1346  0.0032
A2 1 3.09 20.88  0.0004 - _ _ _ - _ _ _
B2 - _ _ _ 1 0.92 6.46 0.0246 1 0.53 10.98  0.0062
Cc2 - _ _ _ 1 0.99 6.91 0.0209* 1 0.47 9.77  0.0088
Residual 14 0.15 _ _ 13 0.14 _ _ 12 0.048 _ _
Error
Lack of 9 0.12 0.65 0.7307 8 0.11 0.59 0.7610 7 0.036 0.54  0.7807
fit
Total 5 0.19 _ _ 5 0.19 _ _ 5 0.066 _ _
error
Total 19 - _ _ 19 _ _ _ 19 _ _ _
R? 0.8433 0.7441 0.8244
CVv 7.82 7.71 6.43
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Figure 2— Effect of sodium chloride and replacement of potato starch waste (a) thermal stress time of spore and the

amount of sodium chloride (b) on orange pigment production by Monascus purpureus in submerged cultivation
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Abstract

Introduction: Among the pigment-producing microorganisms, Monascus purpureus is
important for controlling diabetes and preventing and reducing fat due to the production of
red and orange pigments with therapeutic properties such as anti-cancer, anti-inflammatory.
Materials and Methods: In this study, the effect of replacement of potato starch waste
(RPSW) (20-100%), sodium chloride (6-14 g) and thermal stress time of spore suspension
(TST) (50-90 seconds) on the growth of M. purpureus and production of red and orange
pigments at 30 ° C in submerge culture were studied by the central composite design at 95%
confidence level.

Results: The results showed that increasing the RPSW by up to 50% significantly reduced red
and orange pigments and increased biomass production (p <0.05). On the other hand,
increasing the TST of spore suspension to 73 seconds and increasing the amount of sodium
chloride at the concentrations above 9 g / | significantly increased the production of biomass
and red and orange pigments (p <0.05). At the two optimal point with the RPSW (20.3, 42.5)
(%), TDT spore suspension (65, 81)(s) and concentration of sodium chloride (12, 6) (g/l)
respectively, the biomass (g / 1), red and orange pigments (OD/I) (5.24, 4.55 and 3.5) and
(4.55, 4.37 and 5.4), respectively, were obtained.

Conclusion: The results of this study showed that since the replacement of potato starch
waste increased biomass production but reduced the production of red and orange pigments
Monascus purpureus, its amount should be used optimally in culture to achieve the best
productivity.
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