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Abstract

The growth and astaxanthin production of Xanthohyllomyces dendrorhous were
investigated at 20 °C and agitation rate of 200 rpm in YM medium. The cell dry weight and
astaxanthin content of 417.2 ng/L were highest at 72 h and 84 h of cultivation time, of 6.265 g/L
respectively. The astaxanthin extraction of X. dendrorhious by cell wall disruption by glucanase
activity was then carried out. Glucanase was produced by Baciflus circulans and glucanase activity
was 0.1306 U/mL. The optimal condition for astaxanthin extraction by glucanase was
X. dendrorhous concentration of 5 mg/mL glucanase 1 mL, temperature 40 ¢ and incubationtime
25 min.The optimal astaxanthin conient was 342.69 pg/L dry cell weight. The efficiency of
astaxanthin extraction from X. dendrorhous by glucanase activity was 79% when compared to

DMSO extraction (433.33 pg/L dry cell weight).
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weamusuiuie 1 dnananlulsnagunzinadensnlfoumlasmnsusanmaufiviies 3
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2.2 1oulasingRuua (Glucanase)
2.2.1 ¥ilavaeu lningauna

rou'laingaua (glucanase) Snodlunguow lanissinnlalasiad fluoulania
geuiuse lnaladan (glycosidic) Tﬂﬂﬁ'au1wq1jzau"l«uﬁﬂgmmmgtiaﬂﬁuﬁz"l,ﬂaiﬂc?ﬁnﬁwu“lufm
ngums 1y lawsailsziamnguan (glucan) F1lnssatrveanguanseiinuamiiulu Tuusam 15d
mamfmmﬂgiﬂﬁ%’ﬂG"Uaﬁa@iﬂﬁ’mﬂmﬁ'uma"lﬁﬁ?"nf’huﬁ‘mmiaﬁaﬂﬁuﬁs 1.3 1ag 1,4-B-glycosidic
Lau“lc]fﬁnqmmﬁf‘:mmﬁauﬁﬂﬁzﬂu 2 15yt Ive) Ao endo-glucanase azdoBUTUNUTZAY AT
an (glucosidic) ﬂ1ElTuTuLaﬂmjmmimwmﬂmmnqmm:ﬁ exo-glucanase HDYUTIIUNUTY
ﬂaiﬂmﬂﬂmﬂiuimanaﬂmmﬁmﬂuaﬂmﬂuiumauiﬂmsmnmlmﬂﬁwwaamﬂsmmmimﬁ'u
Tﬂﬂmmmmuumi‘lmmﬂ 1810 endo-1,3-B-glucanase (E.C3.2.1.39) LHDUIRNITHUTY
1,3-B-glucosidic «?u‘fluﬁuvﬁwﬂumsﬁy’aﬁu (substrate) US¥IANNGUAY exo-1,4-[-glucanase
(E.C.3.2.1.74) HURWIZNUTE 1,4-B-glucosidic 1151 endo-1,3-1,4-B-glucanase (E.C.3.2.1.73)
mmméeaﬁaﬁ’uﬁz 13 1A% 1,4-B-glucosidic U endo-1,6-B-glucanase (E.C.3.2.1.75) Fautlu
mu"lﬁuﬁﬂgmmﬁﬁtiaﬂﬁuﬁz 1,6-B-glucosidic 1 pustulan cﬁqsﬂuﬂguﬂu%ﬁﬂﬁﬁaﬁxﬂudmﬂnﬂau
Wpiiuradved lainy Umbilicaria pustulata uaﬂmﬂf:mu"lcxfﬁ endo-1,2-B-glucanase (E.C.3.2.1.71)
11308081 TNUNUTY 1,2-B-glucosidic Suilutuszvesensaaduiisnoglunguuesnquannas
endo-1,4-B-glucanase (E.C.3.2.1.4) 2HDIUTNUNUTY 1,4-PB-glucosidic 14 cellulose

2.2.2 Msdume mamu‘lmﬁngmmﬁrﬁem*s%w’fu

Jumsmnuvoaen lafngaunanuiy i]wuﬂummmlwﬂumsmmummnmaﬂu"lﬂ

ausiiaveuew el dannmsfnsnuiuew el B-1,3-glucanase LxgoumME AR Tuana

ounofudenuse B-1,3-glucosidic “N"lﬂl,m laminarin, bakers’ yeast glucan, bakers’ yeast cell
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wall, periodate oxidized laminarin, pachyman (@Y oat glucan uagHans KN lda1nmstosvas
o 4 Y = 3 1 3 { = = T
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L & : ; & T
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118 laminaribiose 1A% 11ilin gentiobiose YUIAY (Rombouts LATAMY, 1976)
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= at d
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& A a @ o A l,l o
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wwlaingauuaaunsnihliilszgndl#18eduntieuns Wy lugaamnssy
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NAMIANY N IIDIROWUATIS O Bacillus _circulans TWOIMS minimal medium
{1 @ s o ~ o A =4 gl 1 o U
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Qe i ) lﬂw
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Bacillus circulans WL-12 M3808 P —(1—>3)- glucan 1aotou lasda1m¥ounnaiize Bacillus circulans
A & o ¥ =1 Qe 1 { - A
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6.5 pungifuzaufo 34-30 0IAIBALTE (Fang AT Wang, 2002)
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3.2. 201151083 UUANIT Y
Baker’s yeast
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Yeast nitrogen base
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Scharlar Chemic S.A.
Scharlar Chemic S.A.
HiMedia Laboratory

Fluka Biochemical

oH.10.1897
Scharlau
Scharlau

Difco Laboratories

UIEN
Merck Schuchardt OHG
Asia Pacific Specialty Chemicals

J.T Baker
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Carlu erba reagenti
Carlu erba reagenti
VWR Internation. Ltd
Carlu erba reagenti
Carlu erba reagenti

Fluka

U3EN
Mettler-Todedo, Thailand
Tomy-seiko
International Scientific Supply
Scientific industries, Inc.
Scientific Promotion

Hermle Labortech

Sheldon Manufacturing, Inc
United Instrument
Shimadzu

Pyrex

3.5.1msanEMsioIaAuTauas MINAATM SUBAMUTBUNUIINYS X. dendrorhous

3.5.1.1 M3IA3UNH AT VDIY0 Xanthophyllomyces dendrorhous
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e 1w 15 i wdnldeslibn
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2 MSN3UUTHUFD (preculture)
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A o 2 . A a ' '
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A e a
Wi 1flunan 28 %2719 (Tinoi LaZAALY, 2006)
3 3 :
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3.5.1.3 maTansto3 Al aveuso X. dendrorhous
Ed 2 1 2
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c? 4 :, @ s oaa 1 Y o y
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= =

wMAaiiaE 3500 figaungdl 4 esrnaFes Wunan s 1H Auraddroingy 2 adenniiu
thiradtadi 181U uded 8509 Freeze dryer ndadarimiaudait1g mnthiimadsveusad
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a : 1 at = 1 osj o 1
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(= d' =y ar o
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3.5.2 mananeylwinganuaarniie Bacillus circulans
3.5.2.1 MseuUR WYV UY B. circulans
1 M3A3eNDIMISTINIUH YD
o . CY ;i’ = <:1 o o 2 s
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Aen1319ia qaivgil 121 essarFed iThwaat 15wl
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o 4 f a} = o
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3 o 1 | = VA =] ) 1 ~
Nutrient broth 118289111011y Agauvigd 28 esrusaidva uazwdifinnusisen 130 soUADUM

Funa 48 ¥ Tua
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3.5.2.2 msnamevlaaingauuaainie B. circutans
1 mmm%uamﬁaéw%mﬁawﬁmau‘lqﬁiﬂgmmamnﬁ;a B. circulans
amﬁﬁwﬁuLﬁyﬂqL%@Lﬁiawﬁmau%ﬁnqmmﬁ w3ou' 18 Ta%s Yeast nitrogen
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msazae 3,5 lalulasandledn (3, 5 dinitrosalicylic acid)
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dinitrosalicylic (DNS) (Miller,1959 )
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4.1.3 PBnamsueamusuAUNINNANaTANN X, dendrorhous 3838 DMSO

extraction
a = 3 A a g o
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