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Abstract
Optimization of the antioxidant of Rhodotorula rubra MJU18 was determined by using DPPH
assay and optimization of media for R. rubra MJU18 using statistical experimental was designed to assess
the influence of important nutrients. The experimental design Central Composite Design (CCD) was used
to study various factors (carbon, nitrogen, growth factor, pH and temperature) in different quantities.
The study found that the optimized medium of 15 g/l glucose as carbon source, 2 g/l ammonium sulfate
as nitrogen source, 2 g/l yeast extract as growth factor, pH 5.5 and incubation at 37°C for 72 hours

provided the best antioxidant activity of 99.22 %.
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Table 1 Factors of food sources, pH and temperature.

Factor -a -1 0 +1 +A
C-source (g/l); C 3 10 15 20 27
N-source (g/l); N 0.8 1.5 2 2.5 3.2
Growth factor (g/l); GF 0.8 15 2 25 3.2
pH 4.3 5.0 55 6.0 6.7
Temperature; T 23 27 30 33 37

Table 2 Experimental factors of 27 experiments were obtained from CCD.

Runs 1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27

C 10 10 10 10 10 10 10 10 20 20 20 20 20 20 20 20 3 27 15 15 15 15 15151515 15
N 15151515252525251515156152565252525 2 208322 2 2 2 2 2 2
GF 15152525151525251515252515152525 2 2 2 208322 2 2 2 2

pH 5.06.05.06.0 5.0 6.05.06.05.06.05.06.0 5.06.05.06.05.55.55.5555.55.54.36.75.55.55.5

T(°C)33 27 27 33 27 33 33 27 27 33 33 27 33 27 27 33 30 30 30 30 30 30 30 30 23 37 30

Note : Runs stands for experimental set, C stands for carbon source, N stands for nitrogen source, GF stands for growth
factor source and T means temperature.
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Table 3 The study on optimal nutrient sources inhibition of free radicals by DPPH method.

Nutritional C-source N-source Growth factor source
resources Glucose Sucrose ((NHA)ZSOA) ((N H4)ZCI) Yeast extract Peptone
% Inhibition
0.778a 0.352b 1.168a 0.722b 1.460a 1.020b
Average

Note Lowercase letters in the results indicate statistical differences.
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HAMNANNIDFUBYLADATTEIGAINTL 82 Lafidus
Table 4 Results of various factors (carbon content, nitrogen content, growth promoter content, pH and

temperature) were measured by DPPH method.

R. C N GF pH T(°C) Blank Averageabsorption;7\514 % Inhibition average

1 10 15 15 5 33 0.6 0.5930 1.1667¢c
2 10 15 15 6 27 0.6 0.5970 0.4447c
3 10 15 25 5 27 0.6 0.5970 0.5000c
4 10 15 25 6 33 0.6 0.5980 0.3890c
5 10 25 15 5 27 0.6 0.5930 1.1667¢
6 10 25 15 6 33 0.6 0.5960 0.6667c
7 10 25 25 5 33 0.6 0.5950 0.8890c
8 10 25 25 6 27 0.6 0.5900 1.6667¢c
9 200 15 15 5 27 0.6 0.5850 2.4443c
10 20 15 15 6 33 0.6 0.5920 1.3333c
1" 20 15 25 5 33 0.6 0.5920 0.8890c
12 20 15 25 6 27 0.6 0.5890 1.7777¢c
13 20 25 15 5 33 0.6 0.5940 1.0553¢
14 20 25 15 6 27 0.6 0.5870 2.0557¢
15 20 25 25 5 27 0.6 0.5890 1.8333c
16 20 25 25 6 33 0.6 0.6040 99.2777a
17 3 2 2 5.5 30 0.6 0.5990 33.5553b
18 27 2 2 55 30 0.6 0.5910 1.4443c
19 15 0.8 2 55 30 0.6 0.5950 0.7777c
20 15 32 2 5.5 30 0.6 0.5970 0.4443c
21 15 2 0.8 55 30 0.6 0.6000 33.3333b
22 15 2 32 565 30 0.6 0.5960 0.6667c
23 15 2 2 43 30 0.6 0.5890 1.7777¢c
24 15 2 2 6.7 30 0.6 0.5940 1.0003c
25 15 2 2 5.5 23 0.6 0.5920 1.3890c
26 15 2 2 5.5 37 0.6 0.6050 99.2223a
27 15 2 2 5.5 30 0.6 0.5950 0.8333c

Note: Runs stands for experimental set, C stands for carbon source, N stands for nitrogen source, GF stands for growth
factor source and T means temperature. Lowercase letters in the results indicate statistical differences (pS 0.05).
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Figure 1 DPPH percentage depreciation of various factor inputs.

nsAneBinalulasauilivanzausenisudnansduauyadassiouifisulsunlng 14
wanlsdlandamn (NH ),80,) Fuvaslulasauinansneiu 5 s2du An 0. 8, 1.5, 2.0, 2.5 la¥ 3.2 n3u
FaAns Lmenmmmmmmmmu@umem‘mm'ﬁ DPPH ua meﬂmLﬂummmummiﬂum@umafamy
WUFgANNTNARRST 26 mhﬁ?mmmu‘immmmv&m 2 nfusiedns Wefidusinnsfiudeyyadarzgdiga
710.99.222 1lafifusf 709nsunie ganamaaesii 16 eldTiunouentuilaadamn 2.5 nfusedns e fifud
mﬁu&mwa%m: 99.278 Wlafidus uazAdufiann Fa gannmmaaasi 17 Gelduentudoudams 2 nfy
AT lﬁLﬂ@§Lsﬁuﬁnﬁiﬁu§q@%@ﬁmx 33.555 Lﬂ@ﬁfﬁuﬁ?ﬁ'qLﬂmﬂf'ﬁuﬁmiﬂuéﬂummiwm@mﬁ 26 UAY 16
TfAuwansinamaiadnAyusiadnela LLﬁiﬁWJ’mLLW]ﬁiﬂﬂﬂﬂ’]xﬁﬁﬁﬁﬁ’]ﬁmédﬁuﬁﬂﬂﬂi%m@ﬂ\i‘ﬁ 17 Tz
ety 95 lefifud Imﬂmmiﬁug\m%@%mmq R. rubra MJU18 waziifesannidefifuinisduds
’lm;mm@m@mﬁ 26 uaz 16 TAAMNwAnEaidAnyusiatngle ﬁﬂﬁmm?wmm‘ﬁ' 26 Sl Fu0
wan luiHandainn ﬁﬂﬂndmmmiwmmﬁl 16 9ganAR0I U0 Chanchay and Suwanpong (2008)
Anwaniasfiunzandanisuanssadngualafiuesfuazaauarunsnlunisdnueyyadaszaasdiasd
(R. rubra) Tmm‘lfﬁmﬂuu%mmflummﬂgmL%mmmﬁmm:ﬁ@mmﬁﬁﬂ?mmiu‘tmmu (wanTuandan)
Hanuawnsalunissinuenyasasygeqawinty 98.7614 wafidus

miﬁﬂmiﬁmmmimLm?umm?mgLﬁuimﬁ'mmmuﬁiaﬂﬂamammiéfm@w@%mx Tneldansain
anaflulsunaiiuansinei 5 52U A 0.8, 1.5, 2.0, 2.5 uaz 3.2 niuseARs WAIIN12TAANATLNS
FNUBLYABATLANERE DPPH LL@:LL@mr:mLﬂumﬂﬁs‘?jwﬁmiﬁuﬁq@waﬁmzwudmmma‘wmmﬁ' 26 9l
PFunuansainangdas 2 niusedns "lﬁmaﬁsﬁum’miﬁugq@%m%m:@;ﬁzgﬂ A 99.222 1o fidus $098317
Gl ﬂgmm?wmm‘ﬁ' 16 B0l Bunmuansanipanndan 2.5 ﬂi?u&iﬂam’lﬁmﬂi’LgﬁuﬁmiﬁugT\iwu“@%m: 99.278
wesidusuazanduiianw fe ﬁgmmiwm@mﬁ' 17 Sld S nnuansaniaannian 2 nfuseans Ihlefidusnng
ﬂ”ué“q'aum%m,, 33.555 Lﬂ'aﬁ%uﬁ%'\1Lﬂ@§Lﬂ'ﬁuﬁTﬂﬁiﬁu§q1ummﬂﬁawmm‘ﬁ' 26 uaz 16 TdfAauunnsienig
tedAnyusiatiidle wAflpnauAnssae Tt A BaTugamsmeaesd 17'1/1@ ZiUAAERIT 95 1l S
Iﬂﬂm@ﬂ’]ﬁ‘ﬂﬂﬁ\‘i'ﬂuwﬂﬂ@ﬁ‘vﬂﬂ\‘i R. rubra MJU18 LL@VLummnLﬂmwnummmuﬂﬂmmmiwmmw 26 uAz16



76 AN TNEATNIZAANNAN

LifipnauansnemalzdnAryusietnela i lidenganimaaest 26 GeldBunmansaninandasdennd
mmiwmm‘ﬁ' 16 TeuANA9aINTEY Anna and Barbara (2010) Anmansinueyyasaszaesualsiven s
a1741Aan P. rhodozyma Aealuanis Yeast malt (YM) uuuasa1989ta3unisiasyiauis
WL P. rhodozyma Riausi Yeast extract ﬁmmmmm”l.umaﬁmwuﬂa%mngmmﬁ 48.89 1lafidus

maéﬁm:mm'qmﬂmﬂumm-ﬁwﬁlmmmum'fammmmmﬁquwgm%mnﬂ?ﬂuLﬁﬁummﬁmﬂu
N7A-AaTUANFNTL 6 320 Fe 4.3, 5.0, 5.5, 6.0 WAy 6.7 LdaNeTnANAINTnaYYAR AT I8 TS DPPH
WAL me\maL'i“]uL‘ﬂ@ﬁ%uﬁmiﬁué{‘iﬂumﬁmkudwmmiwmmﬁ' 26 ?ﬁlﬂ%ﬁmmmlﬁumm finedt 5.5 1%
Lﬂmlfnummaﬂumaumamvmmm Aa 99.222 wafifus 2098901 Aa mmmmmmw 16 sﬁqhmmmﬂu
N90-A1471 6.0 ‘11/1Lﬂfamummmum@uummy 99.278 e s uavaduiianu Ae mmmiwmmm 17 3914
AnArilunsa-snadt 5.5 1‘1/1Lﬂmlfnummmum‘ﬂ%mmy 33.555 Lasidus smﬂmmumnmumluﬁm
nsMAaei 26 UA16 TadfimnuuansresnedadnAmyusiaengla Lu;iﬁmmLLMﬂﬁi'}q@ﬂﬂqﬁﬂfﬂzﬁ’]ﬁmﬁlqﬁ’um
nanpaesi 17 azfunaaidesiu o5 Lﬂfﬂ'ﬁiﬁ‘ﬁuﬁﬁmﬂmmmiﬁug\m%@%mmm R. rubraMJU18 iaziiiasann
L‘ﬂﬂﬁéﬁuﬁmiﬁﬂéﬂlummiwm@mﬁ 26 uaz16 Tddmanuuansan etz dAty (p< 0.05) usiaengla nldaan
mmsmmmﬁl 26 %'q‘l,%mmmLﬂuﬂim-ﬁmrﬁlﬁnd’]mmimmmﬁ 16 9uAnsin9aInUas Akinniyi and lfeoma
(2010) ﬁﬁwmiﬁn‘i:mma‘ﬁ’huﬂ%@%m‘xmﬂmqummuwﬁﬂrﬁfm Lactobacillus Aiuenldanamnmsinans
1u?«1'l3*ﬂ wiTniAnAsEiuNgA-Ane WL 4 Wudn L. brevis HANAIN90 luNIFNUeLYABATLA98AE DPPH
mnmmmnu 33.71tlafifust Lu@mnmﬂ?‘muwmuLﬂ@mummmumauu@famwmnmmmLﬂumm AN
Al lunsuanudanuinfidnaasdunse-se winfy 5.5 ‘lﬁmmmum@umamvmndﬁ

miﬁﬂmqmmmmmmu&mmmmmmmu@%mmuﬂ?ﬂumﬁuqmmummnmﬁu 5 9zhl
A 23, 27, 30, 33 UAZ37 A9ANTATHA WAIIINIITAANAINNINFUEYLYADAILAILAT DPPH UATLAAING
Lﬂum@ﬁ%uﬁmaﬁmﬁ”\imaﬁqu@um%mi”wudﬁmmmimmmﬁ' 26 fﬁ'ﬂ%ﬂmmﬁ 37 avAaadaa Tl e fidus
mmum@uummvmmm AR 99.222 1lafidus sasasun Aa mmmi‘mm@mw 16611@1%93‘1/1;134 33 a9ALTalTe A
1‘1)1Lﬂ'ﬂi‘LsﬁuB‘Iﬂ’]ﬁ‘ﬂUﬂ\‘I'ﬂuN@@@i"’ 99.278 wlefiiud uazanFuiia Ae mmﬂnmmm? sﬁﬂm@mmu
30 a9ALTALT e ‘l,uLﬂmmummmum@%mmv 33.555 Lﬂ'amummLﬂmmummmmﬂummwmmq
7l 26 uaz16 lafiauunnsiteansisdAnyusiasngle LLﬁiﬁmmLLmnﬁiwﬂmqﬁﬁm‘hﬁméqﬁu‘gmm?mm@m
7117 Razdupnuides 95 Lﬂ@is‘ﬁum"imwamﬁué&mm%mvmm R.rubra MJU18 uaziiiesannilesidus
miﬂumiummmiwmmm 26 UAz16 ”Luummmemmmﬂmmmummﬂm émLu'an_l?ﬂumammm
mi‘mmamwﬂmmm 33 uAz 37 avALTALTEA Vlﬂﬂ]mﬂ’]ﬁ“wmﬂ‘ﬂ\‘iLLZ\]QWUQ’W]@MW‘IN 37 aspnmaLTed Wilefidust
miﬂummmwﬂwL@ﬂnmmi‘wm@mm 26 smmmwnummwmmiwmmm 16 FelfnauAnsinaify Kapila
and Sinha (2006) fitnsAnm e FURUARATE 1B L. case/mﬂ’m@m‘l,uwmuqummu 37 avAmalTea
Lﬁ@ﬁﬂﬂmmm‘urﬁmummm‘lumiﬁm@%@%M:ﬁ%ﬁ% MS-TBA assay W91 L.casei 19 HAINAINIID
GLumiéTmmésﬂ@Emzzgmmﬁ 76.82 wlafidus

dgUnanisdnn
r:mmfmm@mmqu‘ﬁ'mmmum‘emwmmmﬁm@%@%mz&nmﬁmﬁR. rubra MJU18 fiszuflad
NI Wudmmfaz‘ﬁlﬂi:n@uiﬂﬁmﬂ@ﬁm 15 nFusiedns wenluflandann 2 niusedns arsaninain
fasf 2 niusedns AAanilunaa-Ane Wity 5.5 wasfiguund 37 esrigaiden Wlefidusnnstiudy
@%z@maﬂqﬁ'@mﬁ 99.22 wefidus WesnilenBuileu Sunmansemnsildlunisuaniuiefifus



NNIANTINHATNIZABNLNAN 77

NIfUENDUYABATEIBITANINARDIN 26 UAL16 uAdlafifuFnNsfusvaYyaDasyAINTY 2 TANNINARDY
| L aa = o o T = o =
Tuansieiun9adia uazganimeasedi 26 lHEuinansansteandnileriinanlfllvinnisuFauiay
AugANIIMAAeEY | WudITHaTesarse suasuun lddeandy sonlutannsimunzansiatas
R.rubra MJU18IHilafidusnnsdiudieuyadaszgeniinin dadunansenisinllldlunszuounisudnans
FueyyagasylussAulssnnu wesaniduannuaenuied miunsNARaN I UL ABAT INTIZNTUAR
A199UYADATTANNTREAR R.rubra MIU18 Ml ldanssuayyadassininndinisatinanivavzansudn

ANqAWEETinaY uazdisansuuizeA ldanalunnsdngeansd miuneNgas R.rubra MJU18

LANA19B19DY

Akinniyi, O. and K. Ifeoma. 2010. Antioxidant Activity of Whey from Milk Fermented with Lactobacillus sp. Isolated from
Nigerian Fermented Foods. Food technol Biotechnal. 48(4), 505-511.

Anna, G.M. and S. Barbara. 2010.The Antioxidant Potential of Carotenoid Extract from Phaffia rhodozyma. Acta Scien Pol.,
Technol. Aliment. 9(2), 171-188.

Chanchay, N. and S. Suwanpong. 2008. Optimization of production carotenoids pigment and the ability of antioxidants of
yeast (Rhodotorula rubra) by using waste as a tomato broth. Biotechnology Department, Maegjo University Phrae
Campus. 437-444.

Daljit, S.A. and C. Priyanka. 2011. Antioxidant Activity of Aspergillus fumigatus. International Scholarly Research Network.
Volume 2011 (2011), Article ID 619395, 11 pages.

Foti, M.C., C.Daquino, and C. Geraci. 2004. Electron-transfer reaction of cinnamic acid and their methyl esters with the DPPH
radicl in alcoholic solutions. J.Org.Chem., 69, 2309-2314

Kapila, S.V. and P.R. Sinha. 2006. Antioxidative and hypocholestero lemic effect of Lactobacillus casei. Indian J Med Sci.
60(9), 361-370.

Punchard, N.A. and F.J. Kelly. 1996. Free radicals. A Practical Approach. Oxford Univ Press.

Songchitsomboon, S., P. Ubdoonlakasim, and S. Komin. 2005. How is the antioxidants are essential to the body. Moo Chao
Baan Magazine. 27(316).

Wang, S.L., K.C. Liu, T.W. Liang, Y.H Kuo and C.Y. Wang. 2010. In vitro antioxidant activity of liquor and semi-purified
fractions from fermented squid pen biowaste by Serratia ureilytica TKU013. Food Chemistry. 119(4), 1380-1385.

JUFULNAN (Received date) 7 H.£1. 2560
Fuuilaunaau (Revised date) 30 .¢1. 2561
JumausULNAIIN(Accepted date) 5 n.gl. 2561



