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production by Rhodotorula glutinis
Name Miss Pentip Sonwong
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Academic Year 2007
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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,S0,. The pineapple
waste extract medium and hydrolyzed pineapple waste medium were obtained and contained
reducing sugar contents 2.50 g/l. and 5.98 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/L 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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v
o o A

3 3 o ) o
lﬂuﬂ'ﬁﬂﬂﬂu’)ﬂ'\uulB‘VI’c’l'lﬂﬂlu'ﬂ’Qﬂ

R -l i e R i

j p-carotena

retinal

R S

retinoic acid

OC(CHy)14CHg

retinyl paltmitate

4' 3 ar oy = 9 =
31 8 Yumoumisdaumszimtiuwennarsiudun Isfiu

i :  www.lipidlibrary.co.uk/Lipids/isoprene/index.htm



16
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= sy ‘i‘_l T 9 = . . & ﬁ o o ann 3 Y
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1 v ) ¥
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1 a 9 a 9 1 o A ¢ ] = ar
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= ] LY dyw w FY g [y o
ialsnuzi§ald vennnlidiaansaasmsvrisdresiauuisluleauaznszqumshanu
o 9 o
voqou Twal lumsduuzise
2.1.6:6 MIAMSURNSUAZINT¥A 35
A ca' — I s oy a A -
iesnnfimun I Aussdigueniiaiiuasdsduiniue 14 3
9
annsatihanidlunsiSuanmiazilostunisuiadaiiue 1d uenuniideldilumsiloaiu
d' = ar s 9 d' A:i - o d'
uaenoilnilpaiamisnineinisdu Indt nazdluiy Avennaissutgwaavesnuniulse
] = d 1
Tadvuas (photosensitive diseases)  lugaamnssunsuanoIsg Igmsua lsfives 19y M
o~ <t o :’ - < a 4 o
ualsfiu vagununueuny Wudrayluhaaindsudian sazrauadlunanauildh

uatlga

2.2 8o Rhodotorula glutinis
: X
2.2.1 Gnyain llveute Riodotorula glutinis

Rhodotorula glutinis a‘i‘luﬁﬂﬁ'ﬁgﬂﬁﬁﬂﬂundn basidiomycetous Tavondy
(Y] ar o ¥ <L = sy o 1
dnuazniedagine saznsdind s w lidgaanidmsamitedninalszas wu
ms1¥8u Tudnoa (inositol) Kiudn luntsiasun

. 4  Ja - o a J A ° aa
R ghutinis AudadauaswuinldInduuazih msésadiaiiuuny
o A { o't [ v

wadaed HUsavaenuy Ae traaiizlirenas (spheroidal) 31119 (ovoidal) M3oMsan
(elongate) Sailuninfideantseimalunisndy (aerobe) finsduiug Tnomsuanmisnag
fifM19 (multilateral budding) a319&uleRuNTe (rue  mycelium) ua laidinsad o In-

]

L4 n’o’ T o ey o
71J87 (ascospores) U1IATINUNTNTA1IUALYE (capsule) Tav 1R M Inlalilidnuas

W I

'ﬂ P aa oy = a A A ~
Iniuiyan L!ﬁziﬂiﬁu“ﬂi1ﬂgﬂ$ﬂﬁﬁﬂﬂuﬂﬂlﬂﬂ DN !uﬂQN'W'lﬂﬁ'ﬁllﬂTiﬂuﬂﬂﬂﬂl‘ﬂﬂﬂi'N

2 dw o = 1A a a '
Yumeolumaddsiuaasluzdii 9 nuihtadsiaiawsoadrsars lunguua lsfivesd 14

wawila Taun wdundiu (B-carotene) Tngdu (torulene) unz Insgani Tadu (torularhodin)
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¢§ Y] Qs v =) d a :sy " ‘sy a : a sl:.i:i
Fadadudnuuziduvesdadsiiail TasninaisAnuiwuiusesiiadiounsanigyldan
a = a = " = : i‘l ' o
QUM 30 DIIHAFUE NFIWOTMAY 6 uazihihanang Inadluumasnsuou (Aksu 1oy
. 2 L | ; "
Tugba Eren., 2005) R. glutinis 1011101804 14011151809%0 malt agar 92 Taiaansaléou Tu-

@nea (inositol) 523 TAsomsnddulsznovmnnuiluiluunasnisueuld uazvia

ﬂma’nﬂaﬂﬁﬂ (non-fermenting)

U v awarTvosBan & gltuints

ﬁm: www.vscht.cz/keh/salerie inky.htm

o o 1 - P
222 thisniinanemsaiaasunlsnuesanne Rhodotorula glutinis

a 1

d” d‘.’ - a = o« 3 o o a a a
lunsidsugemonandisun Isiussatuilvivnlinademswsyai @y Ta

-:q o a =1 o ]
voudosaaLazMIKaamIua 1suoed 1aun
2.2.2.1 unaINIULU

' o ° 1 a o o w L&) d 1 1
unasnsveududusiagslumsdunsizidueadtad dulng
J 3/ ' @ d J 8 P ' o LY
asveuldiuumdmdsnuveusad unasmsveuivarsyszian wu i Tulamsa lvsiu
d o 1 U a & [} :
uoanegna 1iuAy mamaﬂqmﬂﬁusqm (chemical refined carbon sources) (U 1iaa uile

ﬂ 3 dv ﬁ " W a _nc‘ 9 o ll ngl "] [d
HAY UDNITINUIINALS _ﬂ}l'WUJ3']'J_ﬂf]\ﬂi]ﬂﬂﬁ‘iiﬂ‘lﬂﬁlﬂiﬁﬂﬁIfU FATALALN “ll;'l'JTE]FI

83797



18

(oats) i’fnmﬁﬁif (barley) 411 Tna (com) 41 (rice) ‘E’lmﬂmﬂmﬂgﬂﬂ (sugar cane molasses)
AT MIIUNDINTE (cheese whey) (Shin a2 Hang., 1996; Buzzini 1422 Martini., 2000; Bhosale
uag Gadre., 2001) wuhmsaruguai l¥msvousesdan R glusnis vzlinadsmsadams
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_y — i g 4 o o =4 A ) dl
wiyauTaldafga WeeninFeaunsnidingIna 18R Faumdemsusuhisidase

¥
duddmuasasimsniyvsude

2.2.2.2 uviadlulnsou

o - = d 3 = L] T a =54
(raduasgauns eIy BanudaInisuna lu Taswulugilasounsd

*

) or

~ A d 1 = o e Y- ¥ a o -
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= -~ - P} Y = o o A; 9/ J
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M5y urezdenadens 1M s guouledn Tasamisdeusenlsyasualoiam
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30 sar RSO uaznssgveusesi lldinsnanmsualsiusudezanasiuiidie
guugiliiu 30 ssmadua iesnnszuueu Inivesgiunidiamndoanmilogungi

J 6” =y d’ -4 1 ) 1 - - oy
AU NI zRuguMglvessmIssu¥ede linasdanaensios gy lauasmskaa

= o = o
’dﬁl!ﬁiﬁﬂuﬂﬂﬂ‘“ﬂ\‘lﬂﬂﬁ R. glutinis
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3 dannmslierma
L. A A Y a e 2
R. glutinis Sacubadndeanisemalumsniglusmisidoude
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M sanE LN lusmsiaeasenionsims IHo AN 2.4 Usuinsaedsuasaonin
o Ya = s P=1 '3 J P o 9
wwh i insSyuazmswdaaisualsiussauinndrlueinisi laulinrs 1dene
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1 r
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¢ X
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¥
= oo 5 =1 = = o
UNIVOH AN I IARNISANEINITHaAa1s A TS AUDUAIINIYD R, glutinis

o =

¥ ]
sdnhevnadinanntadsiafiocwisedimuaansinanmsidedusmundons1a
E 4 ) "
samidadnenudu Ty 1dszlidszgaalémnfimdssinnismls junamsinuasin
& 4'( ; ; A a = o 4" 2 ¥
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N (Whey) 1luomsiaoude F9iamsmisidoudelutaninyuan 15 das nldasmsld
BINR 0.5 ARIABUIT tazilSaTIMsIIMNINY220- T8uABTT 1TUNAT 6 Tu nudes 185D
a e 4 =t u‘g ] o ¢ 9 = =3 o
waadmsiun lshuosananua 268 Julasniuroniuraduis lasmsnanaisualshivosd
n’/’ ﬂ a = &N o ¥ [ a & A oA e d A
ezl T lunemadsmSenaniug lldunsnigvesaad uazsiindadusiuniga
Wiodgszoen131939Ae (Stationary phase) @BAN Buzzini 14ng Martini (1999) 14 finyims
¥ ¥y ¥
wanmsun IsHuosAnINge R glutinis 9INIRQAUNIINIINEAT U MIFUIINBIU (grape
¥
must) nglaely3l (glucose syrup) NnIMIATINIITIN (Sugar beet molasses) MIafiAIIN
uilafuniing (soybean flour extract) uaza13ananINilad 1 Ing (maize flour extract) M1nKHa
1 ¥ 3 } 4
mInaasamuiiee i sunandaggaiio 1o R glutinis iWizdvaFoiuy batch e

o Ha 1 J’ A!y r a = P L4 3
120 %2130 ATl grape must (Putnasemsidsadesda@es Tavtsuaun Tsiuosananue
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v »
#14 fin 5.95 Haanfudsdnsvesemismal uis 630 lulasnsudenfuveniminead
¥
U
¥
upn9INil Bhosale 1Az Gadre (2001) lAAnvIMsWARmTILA A THu (-
b 4 v
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9 o
Yiznou lérwmandualsiu 14 wodidud lashminveulsnama lsfiussananua ua
i o L ¥ %4 { L s o
dledhmsiSulyudo R glutinis aefus NeM 3353 WdlumeRugnansTael4 i santh-
3
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= 9 o o o :’ @ - = o 3 & o
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b 4 [}
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» ¥
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a{ ] - = : L3 =) Qs f e d':l » =
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= 4 a oo w T m s a ¥ =1 v oar ¢ o o
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Py o’q’: 4 [} e
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t o 4 v ar o ] . '
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| o 4
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o o = = a e = = P I A o
dludrdmusnisnsaau TavedaduazSinamsdamin lsiusoanwan 14 Taofian
¥
Wuduvenimanan lna lunianas (Whey, lactose  sugars) 9 liifidamadanain msle
3
° 2 3 e o A w
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» ¥ ¥ ¥ ]
nanuaneaasvanimin woldaudidiug Tasasinmimiia (Molasses sucrose) 1AM
[ 9
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' o a P oI =i Y 9 I P '
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o oo o [ ar :’ ar o 4 o’ = v oas
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2.3 mndulzia (pineapple waste)
2.3.1 duiean (pineapple)

%E)"S‘VlmﬂTdﬂ‘; 1 " Ananas comosus Merr.
- ¢ R
%947 : Bromeliaceae
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dufutia : us1¥a Indwie
d'l A ar o v ar 9/, ] o
Yooy : dulsa (MANAN) vyunes unia ennia (MAld), Uetia uzws-
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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 ! 5 6

12 3 17399

24 3 2.0467

36 3 21733

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 2287 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 & 1.0310 1,.0310 1.0310
48 3 151130 L1130 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
1 3 4 5
2 2.1700
5 2.6300
10 2.7100
12 2.8500
20 2.9100
15 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 £ 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
9 3 7033
5 3 167
10 3 7167
12 3 1867
20 3 .8100
15 3 .8733
Sig. 552 282 1.000




80

= a < (= o o ¢ W a st Sy ¥ A
AN 6 fni'Jlﬂi']z}'fl‘iu']mu"1’1Uﬂlﬂfﬁﬁu'ﬂQliazﬂ5u1mﬁ‘|5“ﬂiiﬂuﬂﬂﬂﬂ‘lﬂﬂ']ﬂk‘lfﬂ

. - -::’ o o N ﬂ J ~ 1 o
R. glutinis wistasn Iuensadannninduilzsanimanudlunsaaaiuana iy

d' : o ¢ W w1
A1319N 6.1 UIHUNLTARUNR (NTUNDANT)

Anova
Sum of
df Mean Square F Sig.
Squares
Between Groups 1236 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 25300
4 3 2.5700
5 3 2.9000
6.5 3 2.9200 2.9200
6 3 2.9567 29567
5.5 3 2.9800
Sig. 1.000 .062 327 .084 256
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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
Dunean
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 4 7950
3 4 .8025
7 3 .8300
5 3 .8400 .8400
6.5 3 .8500 .8500
5.5 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 2004 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 3.1010
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
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Anova
Sum of
di Mean Square F Sig.
Squares
Between Groups .064 4 016 5.109 .017
Within Groups .031 10 1003
Total .095 14
Duncan
Subset foralpha = .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 4.355 11 396 805.202 .000
Within Groups 012 24 000
Total 4.367 35
Duncan
Subset foralpha =.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. 1.000 | 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 8 9

12 3 | 1.6767

24 3 1.9600

36 3 2.0900

48 3 2.2500

60 3 2.3900

72 3 2.7600

144 3 2.9100

132 3 29267 | 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
1 2 3 4 5
48 3 .7500
12 3 .7600
24 3 .7600
60 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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