AncnIsulsen A

AtgrIYauazaunszAadnuAMEAsTIANTITaWINA  AlalvnsaTuauusIuLsTanaly

asvinuddad (Judssanaulsedngl 2553-2554) warAgiiTEuatauAn AMEUAT UIANA WAY
A3. AR5UE YayaIAlszay nAuaiugIFmINTTNLaNATUTRETINWLUILNA §1nFuanudianda
lumsvinnuidasunsvinasivivsans uaznsarulaseasromeiafizasasndding uananni
aazaunal 03. 17 Usenumig duadwugimassuuasnaTuTadinawuining uay as.lug 21a9
AMATENIMNAITILAT  AEIAINTTNAERT W IneNdanuasA&ans  AlalvanusiAmAunis

'
aa d o

NARDILALAITILATIVNANIIRAG T T2 TuauTTa il

nsedng Jauduatna
aydad Leuzand
Funs deyan
gansal dvsusne

o

AEKIAE



UNARED

ad i iundadusisssumnsnidaaauifidusasdidiue - asanlaadinasaa  Waz&Is6U

< o

uedy Mausanylalunuaiidauaznvaiauiie asanTwdalneminazunannidunidiuneudia
wAsaduTath  wiadienumaaiunnlumsiwnisdne  defudeluferhinaulaadtefeiiazinguy
EAmFdunaannadunidengs 118 luadunitdudiaduiasaduialamsiuny wdu Aspergilus
sp. lunmsdnwnsuaavaanuaviiu pksmt ann Xylaria sp. BCC1067 1u A. oryzae wuin A.
oryzae MTG4 ififiu pksmt §9na1n aunsandn anhydromevalonolactone (AMVL) #lafiflusnseio
sulumsudnansaananimetimwlauatauia avinnsiwnzi&aeluainns Malt Extract Broth
(MEB) #iffe'lai'ldsinunismaigasaiwisivianean Taasansandn AMVL ‘lauias 60 dad&niu/
&0 Mnan 21 fu defiusunaniasuazliviaonasanisinld s tami ousfadsefiinguseaodi
azAnwufiauarlfinauasuvasuasasuaunazluiasay  Magldlugasavinsdvunisnanans
AMVL 1aavinnisnaaavguwuyu Factorial Design way Plackett-Burman Design Wanmunasasuau
warlulasiauimingay  Nudodiulsdaszdu q Afiuasanisuda AMVL adefifaddry way
vinmsAnmstduinsauiigauasusayiiadulnais Response Surface Methodology wi
Central Composite Design A. oryzae MTG4 Hofidiu pksmt azgminyIIWIzL& 9 lua1MsEasEe 9
mumsmmaam/“i"l,efaammn"l,ﬂummmhﬁamnaﬁ 25 °gf iauts 200 sau/uii unal 23 Su
Taavinmsnaaasziniudnu 2 afe nnduvinaisifudmadoiengvinndsuna AMVL Andals
Taa HPLC fayaldaginundiaseyineads wuingasaiwmisivnsaunigasdiniunisudn AMVL
sznauldeara NaNOs 9.687 asu/d&ms, K;HPO4 2.432 asu/&ns, KH,PO4 0.147 n3u/&ms, Trace
element 0.397 ua./Wanad, sucrose 70 n5u/&as, KCl 0.25 nFu/&n3, MgS04.7H,0 0.75 n5u/&ns
wae NasCeHs0,.2H,0 2 n3u/&as wuudraasmiadiaaansilaaziugunisuuy quadratic
susaianlilunisvinnansndadialdansanmsiusedusne 9 A onzae MTG4  gaian
wnzdmelugasatisianandonandunan 23 Ju wunfidasnisasyiduiaswigedn
(Mmax) ¥iNAL 0.052 2™ waganuisa AMVL 1ade 200 fiadnfu/&ns defiusunamnnningasidu

(MEB) &9 3.4 wih Mfidnsin1siasafuTadwiegosaiias 0.039 au™



ABSTRACT

Polyketides, found in several bacteria and fungi, represent one of the largest groups of natural
products, which exhibit the antibiotic, anticholesterolemic and anticancer properties. Since
many useful polyketides originate from sources that are difficult or even impossible to
cultivate, it is of interest to heterologous express the polyketide synthase (PKS) gene in other
hosts, which are easier to cultivate and have high growth rate such as Aspergillus sp. The
preliminary results from the study of heterologous expression of pksmt from Xylaria sp.
BCC1067 in A. oryzae showed that A. oryzae MTG4, carrying pksmt could produce
anhydromevalonolactone (AMVL) which is used as a precursor of the biosynthesis of several
bioactive compounds when it was cultivated in an unoptimized medium, Malt Extract Broth
(MEB). The productivity of AMVL was only 60 mg/L at 21 days, which was not sufficient for
further application. This project, therefore, aims to develop an optimized medium for a higher
production of AMVL by A. oryzae. The experiment was carried out by using Factorial and
Plackett-Burman Design in order to search for the type and amount of carbon and nitrogen
sources, as well as to investigate the significance of each variable to the amount of AMVL
produced. After that the suitable level of each variable was studied by Response Surface
Methodology using Central Composite Design. A. oryzae MTG4 carrying pksmt gene was
cultivated in the media according to the experimental design in shake flasks for 23 days at 25
°C and 200 rpm, with 2 replicates. The samples were analyzed for AMVL using HPLC. The
statistical analysis showed that the optimized medium consisted of 9.687 g/L NaNOs;, 2.432
g/L K;HPO,, 0.147 g/L KH,PO4, 0.397 mL/flask Trace element, 70 g/L sucrose, 0.25 g/L KCl,
0.75 g/L MgS04.7H,0 and 2 g/L NasCgHs07.2H,0. A methematical model obtained from the
experiment was quadratic equation, which can be used for prediction of AMVL when nutrients
are used in the different levels. A. oryzae MTG4 was cultivated in the optimized medium for 23
days with maximum specific growth rate (Umax) of 0.052hr™. Moreover, the AMVL production
in the optimized medium was approximately 200 mg/L, that was 3.4 times higher than using

unoptimized medium (MEB), with the pmax of only 0.039 hr.
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