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Characteristics of Linoleic Acid Production by Marine Fungi
in Sea Water Media
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Studies were made on the optimization of media to cultivate Thraustochytrium aureum ATCC 34304 for the enhanced
production of linoleic acid. The medium optimization was made with the artificial sea water medium. Yeast extract, sodium
glutamate, peptone and tryptone were considered as nitrogen source. The effect of concentration of nitrogen source as well
as initial glucose on the production of linoleic acid were investigated to optimize the media. The maximum yield of lipid was
0.302 mg/g cell mass when initial glucose concentration was 10 g/L and sodium glutamate was used as nitrogen source,
and the yield of linoleic acid to unit cell mass was also maximum to be 8 % in that case. The highest linoleic acid
concentration was obtained in the initial glucose concentration 30 g/L regardless of the kinds of nitrogen source and the
linoleic acid concentration was 0.208 g/L when peptone was supplemented to be 2 g/L.
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AEE o5 e AT WA =42 Solomon Golds-
tein(8)0] AHE3 vlR] 2AHE FE HAT ZAH0E iR 14
Uelle] Z+ &9 33 NaCl 25 g, MgSOs-7H.0 5 g, KCI
1 g, KH,PO4 0.1 g, CaCO;3 0.2 g, (NH4):SO4 0.2 g, Sodium
glutamate 2 g, Thiamine-HCI 10yg, NaHCO; 0.1 g, Vitamine
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WAl 2442 Table 1.o] HiStES] QL& 7|E0= 3tu X
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sodium glutamate, peptone, tryptone 2 #H3}A|7] & Z+2}9)
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of g wE 48 FAAAT o] A 7 Aade] BE
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Table 1. Artificial sea water
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B3t FAHh. FFvh A faty acidsEAL AL
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methyl esters2 Z3A)7)1 heptadecanoic acid(17:0)& 715
B4 7 3} gas chromatography(HP 6890)=2 E4s}%th
Detector2 FIDE ARE319 3L HP-5(Crosslinked 5 % PH
ME Siloxane, 30 mx0.32 mmXx0.26 pm) capillary column
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Table 2.= M. hiemalis IPD 513 M. circinelloides v.
Tieghem IPD 1559 2J3 AYAr=|OX|& lipids9] fatty acid &
A0yt B Ao AVRH  Thraustochytrium aureum ATCC
343049) lipids\ fatty acidZAS wlwdrd vehctk M
hiemalis IPD 513} M. circinelloides v. Tieghem IPD 155 i
9} vl st oleic acid(C18:1 w9)9} linoleic acid(C18:2 w
6)9] ol BE A& ¢ 4 Stk

Figure 1.2 V] {9 AL g 27 F w29 AA
A oA lipid 33 Arele] #AE vehln Jok oA
Z lipid9] FF B&2 1A 30 %2 ZEA Y9 25HFd et
A @5om, sodium glutamateE AAYO T ALEE H$-
7} yeast extract®} tryptoneS AME3F ARl Ho 259 7t
A wgon 27 FErde I BAS UEA &3k
o] BA Al oJsd HAAYO 2= sodium glutamateE A}
B3t 7] B =7 10 gt Y A dANY F lipide]
% &0 302 my )& JEPHATE

Figure 2.= 3% linoleic acid®] £% E-&2 Jehlx
Uck o] A AA lipid FF 29 ZdAs} e AEE
YeR gtk FAE A48k A linoleic acide] £3F &
&8 X7l 9 FE 40 g/ Lol AAYOF yeast extract,
tryptone 2 AMEEIH-E We 1 % mwhe e JehiloH
sodium glutamateE AH&-3t& = Hu 8 %9 3= vEh]
Aot 2y 27) 2 sxde g BAE JERIA ¥t

L0 Mg =7| © 5x9 lipidse] MM EH 7Y

NaCl MgSO,-7H.0 CaCl;-2H,0 KCl NaNOs K>HPO,
24¢g 12g 1g 0.75g 0.04g 0.001g
tris Na,EDTA ZnSO,;-TH,O NaMoO,-2H;0 FeCls-6H,O MnCl-4H,0
1g 12mg 2mg Img 0.5mg 0.2mg
CoCl,-6H;0 CuSO4-5H,0 Thiamine Hydrochloride p-amino benzoate Calcium pentothenate Cyanocobalamin
2pg ; 2pg 300 zg 20 ng 10 pg 4 g
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Table 2. Fatty acid profiles of oils produced by M. hiemalis IPD51, M. circinelloides v. Tieghems IPD 155 and T. aureum ATCC 34304.

Fraction of total 0il(%)

Fatty acid T. aureum ATCC 34304
M. hiemalis IPD51 M. circinelloides v. Tieghems IPD 155
Yeast extract Sodium glutamate  Peptone Tryptone

C]4:0 1.4 3.5 = = - =

Ciso 252 25.8 13.6 233 15.8 16.8

Cie1 0.8 0.8 - - 8.2 -

Ciso 9.6 8.3 - tr - R
Cis109 324 375 49.7 479 423 445
Cisiw7 0.2 - - - - -
Cis2w6 119 13.8 36.7 28.8 41.1 38.7
Cissw3 15.4 75 - - - :

Caoz - - - tr - -

Cao2 0.5 0.5 - - tr tr

Cxo 0.8 1.0 - - - R

Caan 1.7 1.3 - _ _ .

350 0.25
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c o 020 -
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Figure. 1 Effect of initial glucose concentrations on lipid fraction in bi- B 05
omass. @ Yesat extract [l Sodium glutamate A Peptone 4 Tryptone. 3 8‘122
[& ¥
@010
90 c 005
- 000
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&5 70 Initial glucose concentration(g/L)
S S 60
fE © Figure 3. Effect of various initial glucose concentrations on the lin-
2 § oleic acid yield and concentration. @ Yesat extract fll Sodium glut-
®E D amate A Peptone 4 Tryptone
S B 30
o c
57 Aol v Hd 258744 w2 FXE UG 7
10 ’\.\.’/’-—‘ B 100A] 40 g/ 0 Ale]ollA] linoleic acid A Fx7) Hh
o =g g ol9glom o = Z
0 10 20 - 0 0 7]’ E]\_ ] OEL._ 40 g/Z ]21__]]:] <y T SOLH ] 40 g/ﬂ
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Figure 2. Effect of initial glucose concentrations on linoleic acid fra-
ction in biomass. @ Yesat extract [l Sodium glutamate A Peptone
@ Tryptone.
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oA Aol g e vehiAt
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Figure 4. Effect of initial glucose concentrations on linoleic acid fra-
ction in total lipid. @ Yesat extract [l Sodium glutamate & Peptone

4 Tryptone.
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Figure 5. Effect of initial glucose concentrations on lipid weight fra-
ction in biomass. @ Sodium glutamate [l Peptone A Tryptone.

A FAWY lipid F Alole] BAE Jepl Utk o
A F lipide) 2% BEL 1~9 %2 499 =F 2 24
Y Fxo 4t 24 velgoh Peptone®}  sodium glutam-
ateE AHEEIEE W #A F lipid FF £&& W AP
< Jehhder 2ag 55 1L0YA 40 g eolA 26 o)
=2 S Ul o] 4 A o5 dAhY  sodi-
um glutamate(peptone)S AMESt 27] A4 F=7F 1.0 g
0y o FAWe F lipide] FF E&o] HUF 942
mg/g (932 mg/g)S YUERAITE

Wg AlZlol M2 lipid 44 S Y

Figure 6.2 AAY0 2 sodium glutamateS AME-5ho] 2HE
2 FPstae W LF A7t wE FA F=$ linoleic
acid ¥ % ®istE Uehlz gl 2& AJZbe] whelA linoleic
aide) FEE 27h AFE Uehiol 18047 olF 2719
30 g/eolA AHdl 200 mg ¢ 7HA] AsESTh FEE TR
A)7¥o) A linoleic acid®} FT+v %719 40 g/ ¢, 20 g/, 30
g/ 28 o2 & 3e Jehligich 7] 3 20 g/ L9 30 g/
LA #A =5 HEle) linoleic acid ¥%E Z7FE AHEW
#A =7t A Zrreke A7 ¢t linoleic acid F%7F
agrs] F7lsitl @Al Aol WEE A7 o|Rd FE
3 FUkle A ¢ 4 AN Figwe 7.2 Aaow
yeast extract9} tryptoneS AMR3IIHE uw] E Az wE
linoleic acid$} oleic acid®] ®Bl-&& ez Aok 27 2
=% 5% 10 g/ LoMe a 40~80A]774A] oleic acide]]
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Figure 6. Relationship between linoleic acid concentration, dry cell
mass and culture time at various initial glucose concentration
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Figure 7. Relationship between linoleic acid/oleic acid and fermentation
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Figure 8.& @AY 02 sodium glutamate$} peptone-S AME-
3L wle) ME A WE linoleic acid$} oleic acide]
HeS vehlz itk 7] B F% 20 g/ L oldollA oleic
acido] ™3t linoleic acid®] H)&-& AWEW wa A9
Ztol wet g F7He Jehdlo] BE 20043t o] Fdl=
80AIZtel A9 grEot 2} F= & s JERITh H9 2
FzHE] B§ A7 wWbA oleic acidol] W3t linoleic acid
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Table 3. Effect of Nitrogen source on LA Production by T. aureum ATCC 34304.

. . Lipids in biomass
Nitrogen source

Biomass (g/L)

LA

(%, wiw) in biomass (mg/g) i lipids (%, w/w) Yield (mg/L)
Yeast extract 10.07 1.84 6.74 36.66 67.98
Sodium glutamate 2.20 20.59 59.39 28.85 131.54
Peptone 4.57 11.04 45.40 41.11 208.39
Tryptone 11.88 2.07 8.02 38.71 95.36
12 A AYNA lipid ] oleic acid9} lipiduje] GLAZ ko] o
Se ABAAL Wy S FHIPHID. B APAAM % lipidulf
— ©
§§ o9 9] linoleic acid precursor?] oleic acid$} linoleic acide] &
g3 o] GBS RY B ohizt A2 FRo) By
= E 06
%% Aol =277 9EL BeFn gk M & d3Ede
: 5., Holx AAYL tryptoneo] Tk o] B4 ANZHE oleic
3= acidell THE linoleic acide] M2 BAS IHEB a9
= o yeast extract®} tryptoneol| A 2] Agg-o] Z1 21} linoleic acid
12 F& 2 ZH% BE, F5 T2 sodium glutamate$} peptoneo]
§ 10 A Aoz & FXE YeRfich
g8os Table 3.2 7+ Ax99] F58 2 ¢!, 27] & FEE 30
S & oo g L2 FHUS 1 2 Aade) e ZA W) lipid $F £8,
§§ 04 4 linoleic acid F% E8, % lipid linoleic acid2]
§ 02 fraction, linoleic acid®] yields< YeER) ich
2 00
0 50 100 150 200 250

Culture time(hr)

Figure 8. Relationship between linoleic acidfoleic acid and fermentation
time in various initial glucose concentrations with sodium glutamate,
peptone @ Glucose 5g/L I Glucose 10g/L A Glucose 20g/L
@ Glucose 30g/L O Glucose 40g/L.
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Figure 9. Relationship between oleic acid and linoleic acid contents
of oil @ Yeast extract [l Sodium glutamate A Peptone 4 Tryptone.

Figure 9.= % lipidWl2] oleic acid®} linoleic acidA}o]e]
FPAE el Atk Kennedyt: gamma linoleic acid
(GLA)9] A4t £%7t dAsttn shd TAWY lipid &%
o] Z713F o) GLA A4ke 7447} Hlal, GLA precursord] &
ZE lipid g#e] 571858 $7MEde 7MEsgn. oy e
7}4e EE Kennedy:= M.hiemalis IPD 510) 2]3} lipid A3

2 o

Y ZF9] HA Y yeast exiract, sodium glutamate, peptone,
ryptone# 7} HAUY] T H TR 27] v=7 WY
n| A8 Thraustochytrium aureum ATCC 343042] linoleic acid
Aol mRle dEe FEEte tge ARE Y =
7] % BEE 10 gL 31 24U OTE sodium glutamate
= AHEEIEE o A o Aol i AdE A F
#F E&o] Aozt 0302 mg/gE UERAeH, dA A
linoleic acid & H&% 8 %Z FHzkE ehl A} Lino-
leic acid®] AAA&ETE FAYOZ peptoned} sodium gluta-
mateE ARS3IHE B OE A2YLS AMESGEE 9 Ho
25 W7A] & FAE JEMIY. 27 7 &7 F7h8
9 linoleic acide] AL A5} B X 30 g/l oA
Me I 4eFo] uud] gl 27 ¥ &7t 30
gl A% ArYoZ peptoned AlE-3l4S wle linoleic
acide] AJA4keFo] 200 mg/L, sodium glutamateE AME3IAS
e 130 mglLE JYerth dade] =7 F7leHE &
A el BAEE AR ¥ Friske AEE vehlgitk
AAi o] sodium glutamate?) A FE 1 g7t A2
ko] Feld F7HERE VYEHHeW = 1.0 WA 2.0
glL AtelolX= A& Aol emsiAl F7tetgoen, 2.0
glL oPdollMe AL =7t FisMH AR Aol
FdEaye ol
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