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Abstract

The effects of initial sugar concentration and the various nitrogen sources on the
fermentation characteristics of Thraustochytrium aureum were investigated. The sugar
conversion ratios decrease with increase in the initial sugar concentration regardless of
the kinds of nitrogen sources. The specific growth rate, the biomass yield, and the DHA
yield also decreased but approached constant values higher than the concentration of 30
g/L. The sugar conversion ratios and the specific growth rate showed the highest
values in case of using the yeast extract as nitrogen source. It was difficult to conclude
that the variation of nitrogen source had some effects on the biomass yield. However,
the initial sugar concentration had a rather effects on the biomass yield for the sugar
concentration of 40 g/I. showed 0.27. The nitrogen source that showed the greatest yield
of DHA was sodium glutamate.

1. q &

Omega-3 A4t F eicosapentaenocic acid(EPA)2} docosahexaenoic acid(DHA)E R % 3
FolFel AEA EZFHAEN WEHS JE 9FE XX iHpolyunsaturated fatty acids
: PUFAs)oltt. DHAE A3 2 &34, d3d¥, ¢X18 54 azr e ez 4y
Z Ao. DHAS A4sts vAEL I EX SH3EY Entromophthorales%, Mucora
-les%, Ascomycetes® F°] F%°|7F Aot ulR| 9] AAFo] JxF{, AT, FFoldA X
3l/€X3t AAte] wlo FFES Foda delxd Yo FFol9k 2L Heteritrophic
microorganismo A= A 87 ol 42U F:EE XAPAH LS FHEE Aoz B
15l Ao, Motierella ramanniana @A 79 C/Nu|7} Fo@d FA o F AP F
7 @ 2% olyg gFEEANAS] FEE FUEHE Aoz HuEH o FEojfd
a9 FHRE FFol9 ANARNe AFS v Aoz LA Avh M. ramanniana
+ potassium nitrate?t £3E WX & AFSE 79 ammonium salts7} EFE w|X]E ALE
Ste AeEg A4AsE XA v =7 ¥ohun Base] o B AFA AlgsEE &
S Thrausorchytrium aureum & B4 2] %7} 2%2 AR A Hss= 0334g/L77¥
Z] DHAE QA% + Udx Basn gloy, g299 F57F, A2 F7 € 99 ¥

5ol FEEs AP A FFgL v Aoz LA Ut B AFdAE 29
o2 EEFES AHESta AAYO R E yeast extract, sodium glutamate, tryptone, peptone
TS AME3tY B2 s=Ee AU FFIF Thraustochytrium aureum © HE 5740l
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21 3 5

B dFoA A&t I#FFE Thraustochytrium aureum ATCC 34304 2 v|= ATCCZY-E
A B Edd. @59 AL A7 A T FY 99 =2 APAuiX] o 5 #ul x| o
A viE 3 F 4CAA ¥ HAsAA JFE dFuldol A8t

22 W A=A

HETE o5 vl 943 X =A LS Solomon Goldsteino] Al-g3 v =AHS RE w3
ZHo=z &9 ILE 7]F22 NaCl 25g, MgS0, - 7HzO 5g, KCIl 1g, KH2PO4 0.1g, CaCOg3
0.2g, (NH4)2S04 0.2g, sodium glutamate 2 g, thiamine-HCl 10 gg, NaHCO;3; 0.1 g, vitamin
B2 1pg, glucose 20g, yeast extract 2g°l . T. aureum ATCC 34304 ¢ Y3 EAES +F
Bzl A% wMiA =G L 99 wMAE=APE TIEes 9 ExTF FEE 10g/L, 20g/L, 30
g/L, 40 g/LZ WA o AL AL yeast extract, sodium glutamate, peptone, tryptone
TR RIAHAL. o] A, I FAPe FEE 2g/LolRdt. ZF 32 2w %7] pH
IN NaOH &9 AI83l9 6002 ZFAd. THERAS BALS D34 Urjx &£
g8l FAFozN BAAYS LR AT

e

23 Al59 ¥4

A AFH F, A As7F E270 AFFE 10T BB B0 &2 F 3870 $271€ S 54
o Alg#e 2oz YA ¥ 4000 rpmellA 2087 AR AT AR I
EXgow AL39x, AFEL FAFE B ALLSgT. AX =& 8T dx7]
A 24Xzt AEAIZ F FFo] =LA S He FAES FAHsH FIIoH, EEF 9
F5E Glucose Analyzer(TOA, Glu-11, Japan)2 A}&3e F38 9. DHA Fx&
Heptaedcanoic acid (C17:0)2 7|=E 3232 39 Gas chromatography(Hewlett Packard, HP
5890 Series )& Al&3t A3t 21, Detector2= Flame Ionized Detector® A}-8-3}
.31, HP-1(Methyl silicone Gum, 5m X 2.65mm) widebore column=2- AF-&3l o,

3. 8% 2 n@
2 AFAME g HER ERHL I g, TAFE, A W4PEE, DHA 58
T3 FEE R AL FRAlY FFBAE FISHAL

Fe] APS % (g/2) )
FATE : Ys - S5~ (2lo) @)
FA HAAREE : u = Xl,,, Aj(t— (hr 1) (3)
DHA 5§ i Yoy = HEHAL (2 L) )
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Fig. 12 A4 Y22 sodium glutamate® AlS3US o %7 F5= WAt 919 29
A 54 e 4%S YeEhdlz ok Fig. 19 Ao ostd 27] & % 40g /L7
=HA FASEL 04082 FAste] nlLFE Fo] 20g/LolAe] HAG #AFEE x7]
FEE 30g/LolBoAAE 0242 AT #S YEUAYG 7] @FE 10g/LA Hd
DHA M358 3dmng/ge YelUileds F5 = 30g/LeldolAs 16me/g o2 4dAT ae
Jetio. ZA9 HAgZEEE 27] FEEE A9 93T & 005 hr 'S YA

32 229 2 27 2 29 LESAA Kool g5 BA

Fig. 25 229° 50l ety 4 (D2 BdASE e 883 27 DEE Alolo] ¥
+#AE Yehx A 27) DEE 0g/LAKE 4Qe] R0l Ao e VL
2 YehiQ o} 30g/Lolgoz Frhaid 2o A@gol FAS BAsd nwg I %
£7b ¥olde ¢ 4 Uk Fig. 35 A8@ Do 299 44¥ DHAS B1de] 100%
o 12 Yehhz SIth Sodium glutamated! Z$7F e A2 9o ASEY gi &
DHA £ Yelilen 71 @& DHA 8-S peptone AL&3¥ S0t Fig. 49|
A% AT}e)] |5 DHA A455EE tryptoneZpeptone A Jetne W HolE Jehyx|
orstth. W= 10 WA 40g/LAtolol A Aol @Agle] DHA AN =7 Hu7h 5=
FEEE 20g/LoldY. TFA uAdASEEE £7] D=0 AR M 2 FA HAAF
58 YeU = AA2YLS yeast extract®} sodium glutamate?] EFHEo|UCt. A9 F
Fol ga@glel 27 FEE7 ZU8W FAL HMAAEEE BFAFFS Yehie] 27 3
FE 10g/L ol el M Fo] Aol AL T5 Uk

33 gdFukgEHe] HAs

oA TR A2 ] T/ %7] 3 FE7F Thraustochytrium aureum ATCC 34304
°] & HEE, vAdFESE, DHASE, 458 2 DHAS 4% =9 bR 71x 54X
v Al IS OITUTAIUHES ALY FHEFHoE EAHEFACT. wSREFE T
Derringer-Suish®] 52 #go] Hu7l He 3 FE& 10g/loldeon AA YL yeast
extract®t sodium glutamate®] TFSo|Ft B HAF A %353, DHAS F&2
0.3mg/g/100, ¥ A +&& 05g/gdS & F Ut

4. A&

Z7] 5= 100A 40g/LEYdA = Hsle} oAl F72 F49Y = yeast extract,
sodium glutamate, yeast extract®} sodium glutamate?] E3%%E, tryptone 2 peptone©]
Thraustochytrium aureum ATCC 34304 ¢] DHA 23 E5A X o] o2& IS FH3 B
U}, 2L FTHol BAKNC] B A/ EL 27 D= F7H mEt AL Base A
FS Yetidd. FAe vAZSE, #ASFE © DHASFES %7 @5 % S7k e
FastReY 271 @FE 30g/LoldoNE dAF I =2 FFES g, 2
e % FA NAZTEEE A4 F yeast extract$ tryptoned AHEdte A7 o
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A4LAE& AEsle BA9RY ¥& £X& YeEUY. DHA & &40 71 & 98
U2 = AA9YE sodium glutamateo] R oy o] A§- FaAFE&o] 2 Ao H|sa 3
< 2 Ueueo] 448 DHA s o FA&Hde v oz szl oz
gA T/ dxd T AALATEE 7] @557 20g/L% A5 FAA9 FH #A
o] 71 =L XS YD 9A 7HA 9 AL 4T Fe dE =7 dAEE, TA
o] H|dF&=. DHA &, #H5& % DHA A FTEC vA< 9FE T2 438
7] 913t Derringer-Suish W7 SAS Z2 33 o] &3ttt A A3 #F52o DHA A
Aboll H A<l AAYL yeast extract®} sodium glutamates] EFEolH & FEE 10g/Lo)
At o] A% F AE{E 1.0, ¥vAFHEE 0.0448g/L - hr, DHA &< 0.2952mg/g/100,
A =8-S 05485g/g 2L DHA FE+E 0.3232g/Le] 9+

f
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Fig. 1. Effect of initial sugar concentration Fig. 2. Relationship between sugar conversion
on the fermentation characteristic, ratios and Intial sugar concentrations.

the basal medium supplemented with
0.2% sodium glutamate.
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Fig. 3. Relationship between DHA yield and Fig. 4. Relationship between various nitrogen
initial sugar concentrations. sources and the biomass yield.
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