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Optimal Conditions and Nitrogen Source for
Mannanase Production of Aspergillus niger TISTR3013
Using Rice Bran as Solid Medium
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Aspergillus niger TISTR3013 lngldsrazideaduiaguinaeldnsinuuuensuds Ussnausie 2 n1s
VIAABY NIVAADIT 1 ANEANIETNIY AN NI THARLNLLLUADIN A, niger TISTR3013 Feusznousae
AruturasTanuin (50, 60 uay 70 iwWesidus) samgdlumsviin (30, 45 uaw 60 esawaLdya) uay pH
vosTanmiin (5, 7 wag 9) mifnduszeziian 3 fu wuianmzfimnzaudensndneulsduiuuiua fe
Sanfiarudu 60 wWosidus pH 7 uastufiguvnd 30 ssriwaidoa lnendnuuuniiuagsiian 763.89
wihesenuinguits (p<0.01) uaziflothun@nwiunaslulnsinueiufivinsaus ensNEALLLUILLEN
A. niger TISTR3013 Tumsvaaesi 2 TnglduesludondamauazgFonnudutu 1 wWesidud wWisuiiey
Aumsliasuunadlulasiay nudnslduenTudoudaunmmnzauiian Tnofinsuanuuuuiiuageds
919.47 wiwsonduTrguis Safinduds 1.2 wh WewFeuieutunislhaiuuvdslulasiau (740 nie
sonutanuis) (p<0.01) neniniunansinunilduandiifuinasdesaunsalddutanmanluns
rantoulwluNUUIIEDIN A, niger TISTR3013
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Abstract

Optimal conditions such as temperature, moisture and nitrogen source are important factors
for enzyme production by microorganism. Therefore, this study investigated the optimal conditions
and nitrogen sources for mannanase production from Aspergillus niger TISTR3013 using rice bran as
a solid medium. Two experiments were conducted in this research. The first experiment was studied
the optimal conditions for mannanase production from A. niger TISTR3013, moisture of medium
(50, 60 and 70 percent), incubation temperature (30, 45 and 60 °C) and pH of medium (5, 7 and 9).
The fermentation period was 3 days. The results showed that the optimal moisture, temperature
and pH for mannanase production were 60 percent, 30 °C and pH 7, respectively, which produced
mannanase at 763.89 U/¢g DM (p<0.01). The second experiment was studied optimal nitrogen
source for mannanase production from A. niger TISTR3013, 1 % ammonium sulfate
supplementation, 1 % urea supplementation and the control (without nitrogen supplementation).
The result showed that 1 % ammonium sulfate is the most suitable nitrogen source which produced
maximum mannanase enzyme at 919.47 U/¢g DM. The enzyme production was 1.2 folds increase
when compared to that of the control (740 U/g DM) (p <0.01). Furthermore, the results from these
experiments indicated that rice bran could be used as a medium for mannanase production from

A. niger TISTR3013.
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1. N nsnanlae3Snsndnuuue1msuds (solid state
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pmsiailudadudridnysonisiinandn  fermentation) 3938 susinuuveimsuiaduis
Yosdnd agslsfiniu omnsidadfuagldannnse  Mdudssloninegdunidindnoulesl dewmali
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INOWNTLALINTU A. niger fiUsgAnSnnnisnanieuleduuuuiiug
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2. gUnsaluazisnig
2.1 nsAnwanEfiviinzausanIsuan
wulvduuuuugaan A. niger
NUNUNITNARDIRUUE NANY T0d
(completely randomized design, CRD) 311U 3
1 Wiefnwanefimnzausenisuantoulesl
Usgnousiemnudusneiu 3 seau ldun 50, 60
way 70 Wosliud seduaamgll laun 30, 45 uay
60 o LaLTYd way pH 5, 7 Lag 9
2.1.1 NMSAIBN A. nicer
LAY A niger TISTR3013 Uu
91119 potato dextrose agar U'Mﬁlqquﬁ 30
ssrwaldea Wunan 5 Ju Wislminadesvess
Fraavoteanainaumizidelneldiindunay
Tween AMULTUTU 0.05 % USUNl 20 Haddns
F9UU AUEITALA1EUDS AN ULAEATIANY
auasnedunlelaines (haemacytometer) lag
ansaragavesinnududueglugig 10%-10°
avas/Nadans

2.1.2 nMsusin
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Fe3raziden 25 nfu ldasluvingy
YUNVUIA 250 Haddng Usuaudunudifmun
1% wavihludsahdedentotdsnnusy daialaly
W uduAuasazaneales 5 Sadanssevin niin
auanziidvualuskunismeaes Tneviin 3
Fu 9 utiied1elunsiaaeuianssunuy
unuanuIsees Miller [7] lnglolanatunulug
wsatwes pH 6 Wuansaeiy udfuansarn
wulesiuazniigumail 50 ssrniwaidea Wuian
15wl ntfunsiaiadsinainnainadlagly
asaza1y DNS wazthluinainisganduuasd
AUEIAAY 540 UIWIAT AaBLA3asanlns-
Ilafiwes waziilussuiflsuiunsinunsgiu
309UAARLUTUE L DA IUIUNIADINTTUVD
ouleduuuuiiug lnemvuali 1 nuleves
ulel fe Usnameseulsifianusadouans
Feduduthaauuuluald 1 lalasTualunen 1
Wit meldannziinageu
2.2 nsAnewasiulasiuiivunzause

nsuaneulyduuuLILLaaIn A, niger

TR UNITNARDIL UV HaANY 50
Usgnaudae 3 nqu Ldun nudliiasuunas
lulnsiau na'uitasunenludoudan 1
Wesliud waznguiiedugile 1 Wesidus nquay
3 g1 msnfiAudu gaumad uag pH Fmnzay
NNaNISMAARR 1 antudninsiRanssy
wulwliuuaguiefunsmaaesi 1

2.3 NI AATIINANSEDA

YrAad svasianssutouleaii laun
WATITRAMULUTUTIU (ANOVA) astuSeuliieu
ANULANASEIIIARATaUAa Amaans Tag
19 Duncan’s new multiple range test Wi 52U

Ay 95 1Weodidus @eTusunsu SAS (2004)
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3. Nami%ﬂaamazammj
3.1 Arnduil imnzaanisudaoulesl
WUUUUEDIN A, niger TISTR3013
AsANwIAAIET NzaNsan1SHER
WUUUILUERIN A niger TISTR3013 laald'sh
avifoadutanmin Sruruavesvessiildudin
1.71x10° @Uesmedadans wuins1 A. nicer
TISTR3013 anansowantoulesiusuuniuageiand
AUty 60 Wesifus (p<0.01) TnsdAanssu
woules] 681.19 migsensuinguits vazdiileYan
wiindaudu 70 Wesidus dwalidianssy
wuledunuuiuganawnie 577.01 wiigasnsy
Fmguia (p<0.01) (3UT 1) Tnefinuaenndesiy
Abdeshahian wasAnz [8] 1151891177 A. niger
ausandatouledunuuiiuaniglanisuinuuy
osudaiiigadoTaquiiniiaanudu 40-60
Wosidud wazuSunaneuleiuuuunuassisy

< s

anaudodannindauugedis 70-80 wWesidud

Wesanundwmalinuiivesianuin 9aun3gda

aunsagaduansevisii o luldlunisiasey
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WulauarasananiugiannnszuIunsiunUes-
Fuotnafiuszansnm [9) vaugitdnlutan g
mm%yuqaLﬁulﬂﬁyuﬁwaﬁaq%Lﬁmmsmmmﬂ
AN U ud2anas dawaliinisa e
oondlaungluiiuiifinlai 9duvidiaaiauivle
Laii [10,11]
3.2 guvgiinvunzsentsnaneu vl
ULUEIN A. niger TISTR3013
oaumglifnz AN SHARLLUULLE
Ao 30 aeAwaLTyd (p<0.01) lasdAanssy
woulesl 763.89 wiiesen3uinguits vz fidlevy
Aoamd 20 uaz 45 ssmieaidoa dawald

Aanssueuleianas Inedinanssueuley 316.07
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WAy 559.34 milgdonIuinguiis muau (FUN
2) Ingshuuavesvessiildnin 6.12x10° aves
siofindans gungidudd Tmnmiinuuoims
wiefluse@nsnam [9,12] Tne lorahim wagAmy
[13] 5789777 A, niger anansaiasAulald i

gaumndl 28-30 smwadua Wewnlugamadl
800 -
600

400 -

200 -

Mannanase ativity (U/g DM)

50 % 60 % 70 %

Figure 1 Mannanase activity of A. niger
TISTR3013 using rice bran as solid
medium with various moisture
content [a@, b, and ¢ show the
significant difference (p<0.05) of

various treatments (S.E. = 4.72)]
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Figure 2 Mannanase activity of A.  niger

TISTR3013 using rice bran as solid

medium with 60 %  moisture
content and incubated at various
temperature [a, b, and ¢ show the
significant difference (p<0.05) of

various treatments (S.E. = 7.20)]
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fln&iAesfuaninsssuni dwalinaninsonde
wuaRan TaediAanssuevlesl 97 niaese
n$uvesanaReiu anzidiovutonmgf 25 oen
Wwaldea wuINTIRInalinIslasyRulaLazuan
wuledlldanas (64.27 mireseniuvesansneiu)
uazidlonnmglitlivugsds 45 ssrmiwaldea dena
Tsnasaivlalin Snvedslianusanianssa
Ul

3.2 pH T 1u1za an15KE aaulesl
LUUUILUERIN A. niger TISTR3013

pH 7 iuzaua an15na arewlesl

LWUUUILUAAIN A niger TISTR3013 A0 pH 7
(p<0.01) lnwiiAanssuteulesd 786.66 wiaume
n$uTnguiis uazdRanssaneulesisaniile Yasmiin

U7 3) Tng

Y

1 pH 5 (679.79 mihwsoniuinguia) (
avosvosriildudndanududy 8.63x 10° aued
Aofaddns elaevialy pH funzausonisudn
wuuuuaIInslunay Aspergillus A9 2.4-7.5
[14] Feaenndestiun1s@nwives Ong [15] finuin
A. niger mmsawﬁmLLmumLuaqaﬁqmﬁammﬁa
Tuududadutaguiind pH 7 meldaniaznis
nifnuueInITwde taedAanssueulasl 1,705
whesenduvasnnuiielulds
3.4 uvadlulasiaud uizaanisudn
oulosiuuuuuaan A. niger TISTR3013
AsAnwINsiEsuLvaslulnsiau laun
wonluideoudainn wazglSe Adudu 1
Wasidud senisndneuleduuuuiiuaann A
niger TISTR3013 Tnel4$1az18 a0 utanmiind
A 60 wWadidust pH 7 Uulgamafl 30 o
wardoa 1Wuian 3 Ju wudwenludeudama
Huunaslulasiauiivansaunenisnanuuuuiug

wnian lneduaulviinanssueulodgeis
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919.47 wgranIuinguina (p <0.01) dunisly
qﬁmﬂmma'nluimwwfu NUIN8dLaIUNIg
naotouladuuuuiualaiuiy lnedifanssy
wulesl 872.51 miredenduinguis ieiiou

WiguiunguilaliaSuuvasiulasiay (740 wiesie

Mannanase activity (U/g DM)

pHS pHT pHY

Figure 3 Mannanase activity of A niger
TISTR3013 using rice bran as solid
medium with 60 %  moisture
content, incubated at 30 °C and
various pH [a, b, and ¢ show the
significant difference (p < 0.05) of

various treatments (S.E. = 4.60)]

nase activity (U/g DM)

Control (NH4),504 Urea

Figure 4 Mannanase activity of A.  niger
TISTR3013 using rice bran as solid
%

content, pH 7, incubated at 30 °C

medium with 60 moisture
and supplemented with various
nitrogen source [a, b, and ¢ show
the significant difference (p < 0.05)

of various treatments (S.E. = 2.65)]



i 28 avuil 7 nsngrau 2563

15815 memansuasimalulad

Y ¥

NTUINQLLAG) (

q

Ul 4) avosvesiildmindany
Wudu 5.7x 10° alasredadans uanslifiuiig
annsaraneulesiinniude 1.2 wh definsiy
wia dlulnsiauasludanndn aennd ey
Moharnad wazane [16] 7iAnw1n1swanieulsy
WLIULWEN A, niger WiataSuunaslulasiausing
i raunasduvaglulnsiau (oreanic nitrogen
source) taun Gaslangunsn (yeast extract)
wuaelsaneamUlnu (bacteriological peptone)
wazdmndlau (meat peptone) wazumasoilu-
n3¢lulnsiau (inorganic nitrogen source) latn
wonlufloumpaslsa (NH,C) wonluideonluinsy
(NH,NO,) wazwauludaudgainn [(NH,),SO,] wuin
wuamelsimeamulnunazienluioudamnidu
waaduniduazeiunidlulasiauilmunzauuin
Aign dwmaliswanuuuuiualagegn Ined
Aanssuieuleyl 1,744 way 235.7 nkat/mL
\esanlulnsiou Ao ansnedulunisdansisi
n3nezdly (amino acid) TUsAY waziandu 3
TUsAunanssdavhmiidueuley n1siasy
Tulpsiouiwaffoududnszduniafiuyssans

AwAsuanLeu Ll

4. ayd

¢

A. niger TISTR3013 @1u1sananiouled
wunuafianileldsazideaduiagminid
A 60 wWesidust pH 7 Yuflgumf 30 oam
waldea niinidusseziian 3 Tu lnedfanssy
oulgaluuuuug 763.89 niigsoniuinguii
wazidlelduouludondaummduunadlulnsiau
@sudaldinisndnuu i iy Tned
Aanssueulasigedis 919.47 mhesaniuinguna

Y @ 1 o a Y @ L CY
wansliiudnsiazidunanunsaldiduianminly
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