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production by Rhkodotorula glutinis
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Program Industrial Microbiology
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Abstract

Pineapple waste extract were prepared as substrate for growth of Rhodotorula glutinis
and carotenoid production. The preparation of pineapple waste extracts used the two different
methods such as extraction by hot water and hydrolyzation with 0.2 N H,SO,. The pineapple
waste extract medium and hydrolyzed pineapple waste medium were obtained and contained
reducing sugar contents 2.50 g/l. and 598 g/l., respectively. The growth and carotenoid
production in hydrolyzed pineapple waste medium was better than in pineapple waste extract
medium. The optimal condition for growth and carotenoid production of R. glutinis in hydrolyzed
pineapple waste was 15 % initial concentration of hydrolyzed pineapple waste, the optimum pH
of 6.0 and optimum temperature at 30 °C. The highest dry cell weight was 3.32 g/I. for cultivation
time 72 h and the highest carotenoid content was 2.98 mg/l. or 0.91 mg/g cell dry for cultivation

time 96 h.
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M : www.lipidmaps.org/data/get lm_lipids_dbgif ph
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asunlsivesdoenuinimilooddliiian 18 Tavlddvazarehiid 19u ozdTay
'd ;’: = s = d o =
1PANBEDY LAz sAZAIUHANNITDITiA mIua Tshiussannriadiuvedsfigungives
nazvh Ididiundn 13 Tas 14@nhazanenaaimunz
| [4 o o o a = d o [y 1
unTsfuveailuemsiiazareldludwhazawdunid dmsvaslunguunls
= =4 & 1 3 ¢ 2|
Huazawldaluil Tasdoudimes druaslunguuan InsRadezazare 188 Tuwmiueani
4 U 1 =1 Qo [} =
Wuduiosaz 90 usuInsWadzazmeeglummiuea dauunTsfiuszdansegluillasidon
Pl o F=1 s o [ 1 = Py
Bimes msunlsfivosafinuia TldwIngesdiuaswaun Tifiu devzilsznoudoTuana
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3 2.6833 2.230
1 2.7333 2.055

144 2 2.6933 2.7133 1.539 1.915
3 27132 2.151
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(Founz) PATITONN Fanueay 540 nTumas (P3uroans)

2 1:5 0.207 0.94

5 1:10 0.275 2.50

10 1:10 0.324 5.87

12 1:15 0474 6.46

15 1:15 0.758 10.34

20 1:20 0.378 6.89

A a o w ¢ 9 a d sin 4 oA A
mnan 4 WunahminaadudaezySnuaun Tsfiuesan 1dnndie R. glurinis ileldoa
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‘e uwa uande | ualsfivena | ualsnuewdinae
(Wesidun) | names | A . o e a
(nTuneans) | (nSuneans) | (nSunednsg) (nSuneans)
1 2.196 1.68
2 2 2.166 2.17 1.54 1.53
3 2.148 1.38
1 2.648 1.91
5 2 2.626 2.63 1.89 1.88
3 2.616 1.85
1 2.724 1.97
10 2 2.706 271 1.95 1.95
3 2.700 1.93
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1 2.876 2.28

12 2 2.846 2.85 2.25 2.24
3 2.828 2.20
1 2.952 2.60

15 2 2.940 2.94 2.56 2.57
3 2.928 2.54
1 2.940 2.41

20 2 2914 291 2.37 2.36
3 2.876 2.31
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(MIuneaAs) | (MiuAeaad) | (MTUARAAT) (MINABANT)
1 2.336 1.88
3.0 2 2.320 2.32 1.87 1.87
3 2.304 1.85
1 2.600 2.05
4.0 2 2.566 2.57 2.06 2.05
3 2.544 2.04
1 2.924 2.44
5.0 2 2.900 2.90 245 244
3 2.876 243
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1 2980 2.57

5.5 2 3.012 298 2.59 2.57
3 2,948 2.54
1 2.980 2.65

6.0 2 2.950 296 2.66 2.65
3 2940 2.64
1 2944 2.51

6.5 2 2.920 292 249 249
3 2.896 246
| 2.552 2.11

7.0 2 2.526 2.53 2,11 2.10
3 2.512 2.08
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minne UsuaniminmadudaazdTinamsualsiuesain 1dande R. glusinis Tums
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afannmadulzsadlomoingungiiuanaiami

Qamgi | YAn3 vmitniwad | sivifnerad | WSnaians s
(09M1 nnaed U whunds | ualsiivond | unlsfiuendinde
wasa) (nfuneanI) | (nTunedas) | (DiNABANT) (nFuAeans)
1 2.988 2.53
25 2 2.966 297 2.55 2.54
3 2.956 2.54
1 3.108 2.65
28 2 3.103 3.10 2.69 2.67
3 3.092 2.68
1 3.096 2.77
30 2 3.080 3.08 278 2.78
3 3.064 2.78
1 2.576 2.12
35 2 2.560 2.56 2.14 2.13
3 2.544 2.13
1 2.324 1.68
40 2 2.286 2.29 1.75 1.74
3 2.260 1.79
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Falus non U uHunds | uslsfivend | unlsiuearinge
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(hfunean3) | (nfumedns) | (nTumedny) |  (nTumrednI)
1 2.20 1.67
12 2 221 221 1.68 1.68
3 2.22 1.68
1 2.55 1.92
24 2 2.56 2.56 1.98 1.96
3 2.57 1.98
1 2.70 2.07
36 2 2.71 2.71 2.09 2.09
3 2.72 2.11
1 2.99 2.24
48 2 3.00 3.00 2.25 2.25
3 3.01 2.26
1 3.14 2.38
60 2 3.15 3.15 2.39 2.39
3 3.16 2.40
1 331 2.75
72 2 3.32 3.32 2.76 2.76
3 3.33 2.77
1 3.28 2.93
84 2 3.30 3.30 2.94 2.94
3 3.32 2.95
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1 3.25 2.98

96 2 3.29 3.28 2.97 2,98
3 3.30 2.99
1 3.23 2.95

3.28

108 2 3.31 2.94 295
3 3.30 2.96
1 3.26 294

120 2 3.26 3.27 2,92 2.93
3 3.29 293
1 3.24 2.93

132 2 3.25 3.26 293 293
3 3.29 292
1 3.22 2.90

144 2 3.29 3.26 292 291
3 3.27 291
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Anova
Sum of
df Mean Square F Sig.
Squares

Between Groups 38.103 11 3464 167.002 .000

Within Groups 498 24 .021

Total 38.601 35

Duncan
Subset for alpha = .05
Time | N
1 2 3 4 5 6 7

12 3 1.0233
24 3 1.0533 1.0533
36 3 1.2900 1.2900
60 3 1.3933
48 3 1.4133
72 3 1.7766
84 3 1.9334
96 3 3.2000
108 3 3.3700 3.3700
120 3 3.4099 3.4099
132 3 3.4899 3.4899
144 3 3.6799
Sig. .801 {055 332 195 103 346 119
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Anova
Sum of
df Mean Square F Sig.
Squares

Between Groups 5.194 11 472 421987 .000

Within Groups .027 24 001

Total 5.221 35

Duncan
Subset for alpha = .05
Time N
1 2 3 4 5 6 7 8

12 .3500
24 3 5100
36 3 7120
48 3 9210
60 3 1.0930
72 3 1.1900
84 3 1.2140
96 3 1.4160
108 3 1.4250
120 3 1.4390
132 3 1.4480
144 3 1.5190
Sig. 1.000 | 1.000 | 1.000 | 1.000 | 1.000 388 295 1.000
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Anova
Sum of
df Mean Square Sig.
Squares
Between Groups 260 11 .024 63.127 000
Within Groups .009 24 .000
Total .269 35
Duncan
Subset for alpha = .05
time N
1 2 3 4 5 6 7
12 3 .2000
24 3 2500
36 3 3200
48 3 3900
132 3 4100 | 4100
144 3 4100 | 4100
108 3 4200 | .4200
120 3 4200 | 4200
96 3 4400 | 4400
60 3 4600 | .4600
72 3 4800
84 3 4800
Sig. 1.000 | 1.000 1.000 101 101 218 244
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Anova
Sum of
df Mean Square F Sig.
Squares
Between Groups 2.822 11 257 43.978 .000
Within Groups .140 24 006
Total 2.962 35
Duncan
Subset for alpha = .05
Time | N 1 2 3 4 5 6

12 3 1.7399

24 3 2.0467

36 3 2.1733

48 3 2.3467

60 3 2.3867

72 3 2.4766 2.4766

84 3 2.5233

96 3 2.5500 2.5500

108 3 2.5667 2.5667

120 3 2.6767 2.6767
132 3 2.6833 2.6833
144 3 2.7133
Sig. 1.000 054 059 .198 060 586
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Anova
Sum of
df Mean Square F Sig.
Squares
Between Groups 5.724 11 520 5.460 .000
Within Groups 2.287 24 095
Total 8.011 35
Duncan
Subset for alpha = .05
Time N
1 2 3 4 5 6
12 3 6410
24 3 9670 9670
36 3 1.0310 1.0310 1.0310
48 3 1.1130 1.1130 1.1130 1.1130
60 3 1.1700 1.1700 1.1700 1.1700 1.1700
72 3 1.4770 1.4770 1.4770 1.4770 1.4770
84 3 1.5650 1.5650 1.5650 1.5650
96 3 1.6440 1.6440 1.6440
108 3 1.7030 1.7030
120 3 1.8170
132 3 1.9010
144 3 1.9150
Sig. .070 .081 068 069 068 141
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Anova
Sum of
df Mean Square F Sig.
Squares
Between Groups 428 11 .039 2.691 .021
Within Groups 347 24 014
Total 776 35
Duncan
Subset for alpha = .05
time N
1 2

12 3 3600

24 3 4700 4700
36 3 4700 4700
48 3 4700 4700

60 3 4900 4900

72 3 .6000
84 3 6200
96 3 .6400
108 3 6600
120 3 .6800
144 3 7000
132 3 7000
Sig. 248 .056
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Anova
Sum of
df Mean Square F Sig.
Squares
Between Groups 1.230 5 .246 531.043 000
Within Groups .006 12 .000
Total 1.236 17
Duncan
Subset for alpha = .05
Concentrate N
1 2 3 4 5
2 3 2.1700
5 3 2.6300
10 3 2.7100
12 3 2.8500
20 3 29100
15 3 2.9400
Sig. 1.000 1.000 1.000 1.000 114
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Anova
Sum of
df Mean Square F Sig.
Squares
Between Groups 2.093 5 419 86.701 000
Within Groups .058 12 .005
Total 2.151 17
Duncan
Subset for alpha = .05
Concentrate N
1 2 3 4
2 3 1.5333
5 3 1.8833
10 3 1.9500
12 3 2.2433
20 3 2.3633
15 3 2.5667
Sig. 1.000 263 056 1.000
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Anova
Sum of
df Mean Square F Sig.
Squares
Between Groups .068 5 014 21.097 .000
Within Groups .008 12 001
Total .076 17
Duncan
Subset for alpha = .05
concentrate N
1 2 3
2 3 7033
5 3 7167
10 3 7167
12 3 7867
20 3 8100
15 3 8733
Sig. 552 282 1.000
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Anova
Sum of
df Mean Square F Sig.
Squares
Between Groups 1.236 6 .206 353.961 .000
Within Groups 008 14 .001
Total 1.244 20
Duncan
Subset for alpha = .05
pH N
1 2 3 4 5
3 3 2.3200
7 3 2.5300
4 3 2.5700
5 3 2.9000
6.5 3 2.9200 2.9200
6 3 2.9567 2.9567
5.5 3 2.9800
Sig. 1.000 062 327 .084 256




81

:; ] = g = :' as g = = Sa o 4’
MININ 6 (D) ﬂ1i']lﬂ‘i1$ﬂl|ﬂl"Iﬂlu'lﬁuﬂl“lmmmﬂllﬂ$ﬂ5N1ﬂlﬂ'ﬁllﬂIﬁ‘nuﬂﬂﬂﬂ'lﬂmﬂl‘lfﬂ
L oA A v o Ao v d
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Anova
Sum of
df Mean Square F Sig.
Squares
Between Groups 1.613 6 269 896.365 000
Within Groups .004 14 .000
Total 1.618 20
Duncan
Subset for alpha = .05
pH N ]
1 2 3 4 5 6 7
3 3 1.8667
4 3 2.0500
7 3 2.1000
5 3 2.4400
6.5 3 2.4867
55 3 2.5667
6 3 2.6500
Sig. 1.000 | 1.000 1.000 1.000 1.000 1.000 1.000
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Anova
Sum of
df Mean Square F Sig.
Squares
Between Groups 019 6 .003 47.757 .000
Within Groups 001 14 .000
Total 020 20
Duncan
Subset for alpha = .05
ph N
1 2 3 4 5
4 2 .7950
3 4 .8025
7 3 .8300
5 3 .8400 .8400
6.5 3 8500 .8500
55 3 .8600
6 3 .8900
Sig. 286 161 161 161 1.000
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Anova
Sum of
df Mean Square F Sig.
Squares
Between Groups 1.547 4 387 1026.820 .000
Within Groups 004 10 .000
Total 1.551 14
Duncan
Subset for alpha = .05
tem N
1 2 3 4
40 3 2.2900
35 3 2.5600
25 3 2.9700
30 3 3.0800
28 3 j.1010
Sig. 1.000 1.000 1.000 215
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Anova
Sum of
df Mean Square F Sig.
Squares
Between Groups 2,222 4 556 737.491 .000
Within Groups 008 10 .001
Total 2.230 14
Duncan
Subset for alpha = .05
tem N
1 2 3 4 5
40 3 1.7400
35 3 2.1300
25 3 2.5400
28 3 2.6733
30 3 2.7767
Sig. 1.000 1.000 1.000 1.000 1.000




85

of [ = o = uw ar d 9 ey o) el ¥ .;
MINN 7 (AD) NI1UAT ']:Hﬂil]’]mu'lﬁuﬂl‘]fﬁﬁllﬁQllﬁzﬂsn']ﬂlﬂ'l'juﬂiiﬂuaﬂﬂﬂ'[ﬂinﬂlﬁ’ﬂ

) » ]
R. glutinis luensafavinmnduilzsadionoanguvgiiuanaiaiy

R 73 Winamsun lsfiuess @Gadaniuredas)
Anova
Sum of
df Mean Square F Sig.
Squares
Between Groups 064 4 .016 5.109 .017
Within Groups .031 10 .003
Total 095 14
Duncan
Subset for alpha = .05
tem
1 2
40 7600
35 .8333
25 .8533
28 .8600
30 9633
Sig. 068 1.000
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Anova
Sum of
df Mean Square F Sig.
Squares
Between Groups 4355 1 396 805.202 .000
Within Groups 012 24 .000
Total 4.367 35
Duncan
Subset for alpha = .05
time N

| 2 3 4 5 6 7
12 3 2.2100
24 3 2.5600
36 3 2.7100
48 3 3.0000
60 3 3.1500
144 3 3.2600
132 3 3.2600
120 3 3.2700
96 3 3.2800 | 3.2800
108 3 3.2800 | 3.2800
84 3 3.3000 | 3.3000
72 3 3.3200
Sig. 1.0060 | 1.000 | 1.000 | 1.000 1.000 061 .052
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Anova
Sum of
df Mean Square F Sig.
Squares
Between Groups 7.178 11 653 3174.677 .000
Within Groups 005 24 .000
Total 7.183 35
Duncan
Subset for alpha = .05
time N
1 2 3 4 5 6 7 g 9
12 3 | L6767
24 3 1.9600
36 3 2.0900
48 3 2.2500
60 3 2.3%00
72 3 2.7600
144 3 2.9100
132 3 2.9267 | 2.9267
120 3 2.9300 | 2.9300
84 3 2.9400
108 3 2.9500
96 3 2.9800
Sig. 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 118 .079 1.000
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Anova
Sum of
df Mean Square F Sig.
Squares
Between Groups 154 11 .014 420.811 000
Within Groups 001 24 .000
Total 155 35
Duncan
Subset for alpha = .05
time N
| 2 3 4 5
48 3 7500
12 3 7600
24 3 .7600
60 3 7600
36 3 1733
72 3 .8300
84 3 .8900
144 3 .8900
120 3 .8967
132 3 8967
108 3 9000
96 3 9100
Sig. 062 1.000 1.000 .068 1.000
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