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Carotenoid Production by the Rhodotorula rubra MJU11

on Corn Dust through Solid State Fermentation
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Abstract

This study aimed to produce carotenoid from the yeast Rhodotorula rubra MJU11 on corn dust
which can be used as animal feed. The feed is a key factor in animal production to increase growth and
productivity. It also reduces the amount of waste from agriculture and reduces air pollution from the
burning corn dust by farmers. The initial fermentation condition was carried out at 50% moisture content,
30 °C and initial pH 7.0. The results showed that the highest yield of biomass and carotenoid was obtained
at the 48" hours of fermentation with 17.98 g dry weight/g corn dust and amount of carotenoid 22.4 ug/g
dry weight corn dust. Central Composite Design (CCD) was used to optimize the condition of cell growth
and carotenoid production. It was found that optimum condition was pH 7.0, 50% initial moisture content

and C:N Ratio was 8: 1 with the biomass of 82.09 g dry weight/g corn dust and carotenoids 72.01 pg/g

dry weight corn dust.

Keywords: carotenoids, Rhodotorula rubra,com dust, Solid-state fermentation, Central Composite Design (CCD)
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Table 1 The experimental design with three variables for cultivation of R. rubra and carotenoid production.

Factor Code value Actual value
-1.68 5.32
-1 6
pH (X)) 0 !
1 8

1.68 8.68
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Table 1 continued

Factor Code value Actual value

-1.68 33.2
-1 40
Moisture (%) (Xz) 0 50
1 60

1.68 66.8

-1.68 4.64
-1 6
C : N Ratio (X3) 0 8
1 10

1.68 11.36

Table 2 Central Composite Design (CCD) to evaluate of pH, moisture and C:N source on growth of R.

rubra and carotenoid production.

Code value
Experiment pH Moisture  C: N Ratio
1 -1 -1 -1
2 1 -1 -1
3 -1 1 -1
4 1 1 -1
5 -1 -1 1
6 1 -1 1
7 -1 1 1
8 1 1 1
9 -1.68 0 0
10 1.68 0 0
11 0 -1.68 0
12 0 1.68 0
15 0 0 0
16 0 0 0
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0
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Table 3 The growth and carotenoid production of yeast R. rubra MJU11 on corn dust through solid state

fermentation.
Time (Houn) 5 ight (/ dust) Carotenoid
ime our ry wel corn aus
yWelgntigrg (ug/g dry weight corn dust)
24 14.48+0.13" 8.07+0.01°
48 17.98+0.26° 22.4+0.07°
72 11.42+0.27° 5.24+0.03°
96 10.23+0.24° 4.54+0.04°
120 9.80+0.41" 3.61+0.04°
144 9.62+0.07° 3.28+0.03
168 8.41+0.27° 2.14+0.02°
192 7.51+0.06" 1.52+0.01"
216 7.21+0.01' 1.10+0.04'
7 25
3
§ 20 -
&
g 15 -
5
10
g ¢
g
§ 0
1 2 3 4 5 6 7 8 9
Time (Day)

Figure 1 The amount of carotenoid from yeast R. rubra MJU11 on corn dust through solid state

fermentation.
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Figure 2 The growth of the yeast R. rubra MJU11 on corn dust through solid state fermentation.
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UAZLAPINAAS Table 4

ANNNIANENEN1IZR N =ax (optimization) lunnaiasny uazualalunisnisuanualsfivess lne
N17RANLUUNNITNAABNLLLU Central Composite Design (CCD) Mﬁ\‘imﬂﬁﬁm‘%@%ﬁ 48 %QTNQ (Table 4) wu
JranEAINLaN An AANLTILNIA-AWINTL 7 AruTurindy 50 wWefiius wassnsndauen et
Tulnsauwingu 8 sie 1 Inefiualfsumualsiueadvingu 72.01 Tulasniuseniududinaudia uaznis
\3tyvinAiL 82.09 nfusaniNludna g wandeanuiatiug uazA (2548) AnEnanE Nz auRanIs
Wuln waztFunnunalsiineadaesdias R. glutinis DM28 u13ndna Ineinnseeniuun1snaaeduwly CCD W
1 ANERIMANTEN Ao ANANTTUNIA-ATINGL 5 ANTuENEuYNAY 70 WeFius dnmdiuanfiey
Aalulnaaumingy 4 e 1 lnaniseswindy 88.2 Raaniusaniuidn uaziiunoualiues fivindu 2.12
Tulasnsusianiuindng uazqus (2552) Anwnisiasoyaesiias R. Rubra Iu@WMWiLgﬂQL%@QM?NWMiﬂTLA A9
nglag 10 nfustedns willnu 5 nFusedns uaviiasdann 3 niuseanslnaniameaeeuuy CCD wWudn A1ATIN
\{unsa-Aawiniu 6 gouugl 33 avraaidea T Bunnualsiueaiivindu 0.0685 ulasnnseniininmin
AR LAY WAZFN9ANN Chanchay (2013) 'Fﬁﬂmamq:ﬁmmmﬂummﬁmmm R. rubra 984N1TNAR
LLmTiﬁuﬂﬂﬁwu'j’]Lﬁ'mgmL%@’lumquﬁﬁnqimLﬂw,mdmﬁuauﬁﬂ?mm 10 nfustedns Huonluandaims
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5104 3.19 ninsiedns Arauunsn-Ane 7 6.69 WargngRi 37 a9AEadua INN1sNAAeLIALNITe

BarluiealfriRnisnwudianunsonanualsives s ldvintu 235.84 lulasniusianiuintinuse

Table 4 The optimal condition for carotenoid production and dry weight by R. rubra MJU11 using CCD.

. Code value Actual value Dry weight Carotenoid
Experiment
pH Moisture C:N Ratio pH Moisture C:N Ratio
(A) (B) (®)] (A) (B) (®)
1 -1 -1 -1 6 40 6 40.01 30.54
2 1 -1 -1 8 40 6 41.01 31.38
3 -1 1 -1 6 60 6 37.65 27.91
4 1 1 -1 8 60 6 38.92 28.32
5 -1 -1 1 6 40 10 32.89 23.17
6 1 -1 1 8 40 10 29.87 20.21
7 -1 1 1 6 60 10 53.18 42.63
8 1 1 1 8 60 10 41.05 31.40
9 -1.68 0 0 5.32 50 8 39.99 29.55
10 1.68 0 0 8.68 50 8 39.76 29.72
(K 0 -1.68 0 7 33.2 8 40.87 30.99
12 0 1.68 0 7 66.8 8 41.70 31.78
13 0 0 -1.68 7 50 4.64 69.58 58.71
14 0 0 1.68 7 50 11.36 38.87 28.15
15 0 0 0 7 50 8 80.64 69.42
16 0 0 0 7 50 8 82.09 72.01
17 0 0 0 7 50 8 82.09 72.01
18 0 0 0 7 50 8 81.09 70.93
19 0 0 0 7 50 8 80.64 69.42
20 0 0 0 7 50 8 80.64 69.42

Note : Dry weight (g/g corn dust) and Carotenoid (ug/g dry weight corn dust)
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Final Equation in Terms of Coded Factors:
Carotenoid (Y1) = 21.02 - 0.13A + 0.2B - 0.31C - 6.80A” - 6.70B” - 6.26C* - 0.13AB - 0.31AC + 0.65BC ;

R’ = 0.9961
Dry weight (Y2) = 81.32-0.97A + 2.08B - 3.83C - 15.37A° - 14.87B- 10.30C” - 1.11AB - 2.18AC + 4.49BC;
R*=0.9522
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Figure 3 Shows the relation between the acidity - alkalinity (A), moisture (B) and the ratio of carbon per

nitrogen (C) are associated with amount of carotenoids.
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Figure 4 Shows the relation between the acidity - alkalinity (A), moisture (B) and the ratio of carbon per

nitrogen (C) are associated with cell dry weight.
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