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Abstract

In the batch culture experiments, the addition of MnSO, was examined in flask culture,
and then the optimal amounts of MnSOy was investigated in 2.5-L jar-fermenter. As a
results, 0.005% MnSO,; was found to enhance the ARA vyield of 1.14-fold. Also the
addition of KH.PO; was investigated in 2.5-L jar-fermenter and the ARA yield was
enhanced 1.20-fold. Fed batch culture study shown a relatively high productivity of cell
mass (62.1 g/L) and ARA content (12.0 g/L) when 14 2 ammonia solution werc

alternatively used to control the pH and nitrogen source in the cultivation period.
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o}2}7] &4t (arachidonic acid, ARA)2 polyunsaturated fatty acid (w-6, 20:4)2A4 ERFS &
AME AP FAHERA ¥xn, <A AE8H AFSE F3d MHFE ZF AWAA lincoleic
aicdS ATFHZ sl A=l T2 VMWL xgatolch B AFo|A ALE¥ Motierlla
alpina% 2] #F& FZolzte SAHA “H?}*]’M] Z718+E F=7t F718e nxxe #
HE AWAE7I7F ofFkes dH S 7HA 2 o, ARAZF & A W2l intracellular molecules
olgte Holld ez FAES ﬂll%*al-E- Aol ARAS AiHE3 &9 g/del I FHole}
3 3tz ety 2 dFoMEe wiYd F morphology typed d3d#e FE Aoz LA
AT MnSOs2t KH:PO2|l 3¢S o2zt 384 uvlde §3to] S} £§ §7
2 MFol s nE = FH AL 93te] intermittent feeding methodS AM&3to] =&
TSI en, #7113 Aade] FF MF F oA A4Sl A7 e pHY 55-60
Alol2 #2181 7] 98te] 5 N NaOH & 14-28 % G E o2 e AL&33ch

-

Az 23y

2 AP A& FFE FA 7IEYo2RE BY we Motierella alpina DSA-125 A}
43tk Flask vlge] 7 o] 100 mL #i# S 500 mL baffled flaske]l ¥ 180 rpmo &
rotary incubatorol ] w|%2g oo, 25-L jar-fermenter?] 7 $ working volume 15 L
2 3to] 500 rpme 2 6 Y7t WSS stk BT A pHE 6022 ZHstA, g
25C2 &1 glucose 50 g/Le} CSP 18 g/LE & vl w2 Agslck #7148 %o
7 §-ol = 12-L Dbioengineering fermenter(swiss)& AM&3to] Z7] glucose 20 g/L2t CSP
10-20 g/L& 0.5 vvm, 150 rpm2 & 25Cel| A ul%g sicizh, 2 H3 DOl 22 98t
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g T mpme # s 7]t 4 27 5-10 g/Loldel FREA AR FF
Ark, #F712 dige] & pHE ?’_H-IIQI A#bol & vE 9l 55-6.0A0] & HAEIE &
Glucose ¥ %=+ Glucose analyzer( YSIIG0, USA )& Ab&3lo] #4519 3, Folch % &

olgstel & WAwwe Zdsich #AldlM FZF Awasl methylation® AOAC

|3+ 3, GC HP 5890 series IlI (USA)E ©]l &3l & A HEFT ARA

MnS0.2] o &Fell T3 A& LS MnSO, - 7TH:05 2 mg/L—1,000 mg/LE H 73t ARA9|
3k 2kl morphology typeeoll vzl e §&2- 252 ZAzlolA, 100-200 mg/Le]l H7ls=7H7
ZA 3 ¥ ARAE F78t3li 500 mg/Lelde] d7ts=elMe FA 22 3 ¢4
gko] Z+23tdth(Fig. 1). =S vl A o] H7lEl= Mnel T&7F F7H855E B0 T4
o A pellete2 el vb# Ao, 100-200 mg/Le] F=olA 2 size(1-2 mm)e] pellet
o] e AL F|AEY F7 AUk 2 o] FEAME pellete] 27]17F A 2-3 mm
oj4e] Z pellte] FA = FAHF 2 Fx7E ko] #Zastdct 25 L jar-fermenterel A
Mne FEZ 50-100 mg/L2 3te] 1S sted, waAFde o)zt Al FA A
geka ARAS] ko] oF7t F7hsk th(Table 1). rgju} pellete] Ade] ul$ zx oehst
3 HE7} ol myke o] go] genz mzo FA AHE AT fUHA G FH
2 87t FAsiAct KHPO.2l F%e] e 432 H7tsElE KHPO.S $=7F
1 g/LY o FAF2 FAF FFo] F7stR L, 2 g/LY dells FAF FFo] Fastdct
(Table 2). =3 & # AUl ARA2 332 KH.POs7F H7F3o] 3‘#@’“5 ZAastled,
ol KHuPOs.l #H7bel olste] TAle] A3 Folzov vdFNr|2 245 HE
7t2 Ao Aeo] folx 2 e 9g oz A2k KH:PO,2 %‘7}%*01 R
2 FAe ezt o TAMME 7zt wilg FRk7|E2 ZFF myte] oy o=z FA
ZAole 27 doy, = F7HR Aste] ARAS AAdE Aol E Xk &
7b2 wi el A 14 % GRUolS A& FBC-IolAlE Y 6¥A $22 Foll ARAS]
@] 393%22 59 g/Le 2& F UMeH, ojue] FAFL H 305 g/Le& 2Tt
(Fig. 2). 28y FBC-12] FA de| &=z ARAS ko vlste] T A Fo] Ed:, ols
Ao go] FFste] AW A2 ALEEo] FBC-OoAME 28 % YEYotE AHEs
ot AgZ 2 (Fig. 3)olA T J4L we] o]Fojz wiek 149417 394 g/LE& 2
o, x| I ARAC T FS zZH7 33.6%(12.6 g/L)= 38.1%(53 g/L)= 3| &4 4|
Foll Hlsled o]zt GlAY A "ol ol e Hiddo FFo2 Ao A9
4 EEXFAYLe ol AslE Ro=2 AlgEch FBC-MAlAE 384 sl Wl A<
C/N ratioZ 2+Fo] Zdboll= 20 g/Lel glucosedt 10 g/L2l CSPE A}&3&t1 wjkS 3ot
7F Zo] 5-10 g/L7F =S w 23 A =R CSPE A7lstgod, ojF =2+ d9e F
F3te] Fch EF FBC-1 7 FBC-O9 22 5 N NaOH%HE Abgste T A el
2lg pHQ 55-604F0] & # A8t FH ol HaHoz ujek7]zte] Aoz @o] ZF

3

B2Ele Algho] 240A1 e 2 uiFAITo] HeiFon, FH B FAZ ¥ F7 33

of\
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o} 113 g/L2A 2 ol ARAS Y% 34%R2 F 38 g/LE 4& F UACHFig 4.
FBC-IVell M & Zyhell F3 &+ 20 g/l glucoseet 10 g/Le] CSP o] 2le #7132 Q) CSP

ol gitel Fitel fol WP sl RhE drUe] B 14 % YRS ALE
stof pH7b 5501812 Wolxlel Ywijolrk Faol HIEE sheith(Fig. 5). FALE vl
1684 07H1 W&oz daetod #AlP 414 gLE 22 + AAZ, FPe wyE

A F7hskel 206 g/Le A 4 AYAL, F AFulel ARAS & 524 ol ulsto]

35 %2 4 Faste] 70 g/Ld € 5 AUk TA FHAA B of Rl HA4
S RAM o]fo] FEFHA o] FolWFES & F7 ANUCl FBC-V 2| Z$ol FBC-IV9} $Y3}
A dlFE izt Fo]l nEEE pHeEE 9 AR S pH 6.0-654te] & FFskAch #al
B FAEAY FFE G 244X %7 Fohstel Hdl #AF 621 g/LI FR A 400
g/LE & 7 AATHFig. 6). FA A2l ARATZFS FBC-IVe} va7FRI 2 30.0-35 %=
24 g vt G2 dHolx|gh A FHoRm 120 g/Le olEtIEANSE L F U%de
o f7k4 W TN Y FL ZFHE LERAIAC

Table 1. Effect of manganese sulfale on cell growth, lipid and

arachidonic acid content of M. alpina DSA-12,

50
w0 NInSOy  7I0 DCW Lipid Lipid Arit Arn
2 = = ( mg/L ) Ol ¥ (3 @@ty (W Ens
2 E) =
= = E.
E=3 g 130 £ o 19.8 418 8.3 35.3 29
2 I
° = =
= = = 50 175 47.2 8.2 40.0 33
3 2 1s 2
; 3 2 100 197 442 87 393 34
< -
8 2
10
; ; 0
0 2 10 20 100 200 500 1000
MnSO, Concentration (/L) Table 2. Effect of potassium phosphate on cell growth, lipid
4
and arachidonic acid conlent of M. alpina DSA-12.
Figure 1. Effect of MnSO4 concentration on the lipid and KI1POy Dew Lipict Lipid Ara Arn
(gl 'l [ | (il ¥ %) tglLa
arachidonic acid production by M. alpina DSA-12
0 19.8 418 8.3 353 28
1 241 477 114 30.7 as
2 233 386 0.8 26.8 24

29

Motierella alpina DSA-122] 3] &4 W&ol MnSOs¥7t2 22 pelletd A4 st
F7h4 vlFoge] AL FsHES Botor KHPO.S Afos #AFosE 37 U
Aljk, A7 EAA e =7 F7HEke] ARAS] Aol AJAIEJC FrHA sl 14
% d=o} gAg AL o FHZFAn FxFHo o] JFFo] AL TFAH oG, (2]
g/Lel Ao 60%0] el #F FFoz 120 g/l ote}r| =4S AT F Uch
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Fig. 2. Profiles of cell and glucose concentrations, and lipid Fig. 3. Profiles of cell and glucose concentrations, and _lipid
and arachidonic acid production during a intermittent and arachidonic acid production during a intermitlent
fed-balch cullure of M. alpina DSA-12 for the final fed -batch culture of M. alpina DSA-12 for Lhe final
glucose concentration of 100 g/L glucose concentration of 100 g¢/L. The composilion of

initial medium was 20 y/I. glucose and 20 g/L CSP
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Fig. 4. Prul‘lles nl cell and glucose concentrations, and lipid Fig. 5. Profiles of (,e" and glucose concentrations, and lipid
id duction during a intermiltent and a acid produclion during a intermillenl
fod-batch cullure of M. alpina DSA-12 for the final fed-batch cullure of M, alpina DSA-12 for the final
glucose concentration of 100 g/L pll was maintained glucose concentration of 100 g/L
at 55 by adding of 5 N NaOH. The composition of
initial medium was 20 g/L glucose and 10 g/L CSP.
The arrow indicate the feeding of make up 26 g/L
csp.
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Fig. 6. Profiles of cell and glucose concentrations, and lipid
and arachidonic acid production during a intermillent
fed-batch culture of M. alpina DSA-12 for Lhe final

glucose concentration of 140 g/L
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