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Abstract

Effects of several different petroleum fractions (LGO, HGO, VGO, Diesel oil, SP{E},
HGO-wax, L/M-wax), stepwise addition of calculated amounts of HGO at defined intervals,
recycling of spent media on cell growth of Candida tropicalis KIST 351 were studied using
2.51 fermenter by batch process. In addition, continuous cultivation of the yeast was also
performed in the light of biomass production using 28/ fermenter with LGO.

1) Cell concentration, yield on the basis of gas oil and n-paraffin with the petroleum
fractions were in the range of 11~15g/l, 10~12% and 77~82%, respectively.

2) By stepwise addition ‘of the gas oil, cell concentration and yield on the oil were
increased up to 18.9 g/l and 13%, respectively.

3) Spent medium showed emulsifying ability of hydrocarbon and stimulating effect on the
cell growth, Without additional supplementation of Mg** up to 20% of spent medium could
be reused, while by adding of the Mg**, 50% of medium could be recycled.

4) Optimum condition of continuous cultivation for biomass production was attained at
the dilution rate of D=0.1~0.125 hr"l. Maximum yield coefficient on consumed n-paraffin
was 0.94 at D=0.1 hr™', however, 24% of supplied n-paraffin in the media was not utilized

at this dilution rate.
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Table 1. Physical properties of gas oil fractions
KOCO : Kuk-dong
: i i Dxesel HGO L/M
L ... Kewsne 160, HGO| VGO | Vst | Heo | sp(R) ] wen | oW
Gravity ("APD | 47. 9 39. 3‘ 32. 8} 36. 5‘ 4.1 23.4 33. 3! 37. 1} 30.4
.Specific gravity 0.7936, 0. 8275i 0. 8660| 0. 8423 0. 8198 0.9135 0. 8586‘ 0. 8393'{ 0.8740
Viscosity (SUS at 98.9°C) ; ! 37 4 ; 215 33 ‘ 40.5  45. 2*‘ 37. 7! 45.3
Pour point (°C) . —51 | —81 4.5 | 3 } —6.7 25 —6.7 41 | 49
i l —178°C 1 |
Boiling range (°C) :1 0~238‘196~330;262~379 — il78~311; — — | — i —
* at 86°F
Et@e RIH Y F9 TAFold Tgeo ABHE 524 Tk &
Wl 2] o] HGO(KOCO) 2.5%(v/v)E F¢4E & W<k 1IN NH,OH7} o 400~500 ml 23] 5] 1-& @ A 28t o}.

e TAFEI % 2 g/lY= ¥ HGO § A4 ul
4 Ao ARaRE, = AAEe ol AR T
A g2 10%, generation time € 3.2 hr 2 7] E 35}
Arzdtglon], HGO 8 Fx7t 16%7 2477 o A
Zhuboh Aobstd A 304 7+ uf okt o}

| Ui X| (spent medium)e] &3t

2.5l wa=d A Candida tropicalis KIST 351, 359
R Torulopsis 59] 231 & 30 A7 Wl G Fof v A
2 AR sl A & 345tz o] & Al millipore
‘flter2 o Falgcl. Ay wiler S A
B AFAE Sl L A suA % Egdd
hexadecanes} HGO% 7 15% #7482 Ag
Al 1587 A3 e 2 ¥ F 587 AHsS Gt
400 mp o] THEE 273, ol o},

ARAZE 29 FA =lAE dFE AR 9
HA A A S iAol 10~80%744 EFeG ).
% EPiAE 500 ml E 236 50 ml £F3x pH
622 =AY ¥ Candida tropicalis KIST 3518 A 3t
I 4047 AR g B WIEe ¥+ §3EE &
Asq A FLE vz,
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28 I-Micro Ferm(New Brunswick Scientific Co. LTD.;
‘CMF-1288)%9] AFulAl 117¢] Al 2t 500 ml & &
Z-3lod 2] 2w ok (batch cultivation) & A Fstgdd. ol
=9 wlkzAL pH 5.5, &= 33°Cy =, gL 3
VVM, 2vt&EE 800 rpmol gt d&uj e Wiz
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¥l 2} & peristaltic pump 2 94 24 Fgstgod, 73
e ¥E® 43 peristaltic pumpE FF 39 .

ok Fo HEze $3 2 e(working volume)t 13l
o], level controller 2 A¥zAstgct. 2 348
A A4 & IN NH,OHS A7t £ ujeko] YA ek
S22 fAd AE AFe® sged, BE ASu

& ART F Be60AL AFAA o TR, A<
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4 REE X3s HD
fr Fvol = FAFEE g Hol st 9ol 11~
15g/l o Afel A $&GHR 100gF T
AEE) 2 10~12%% v+. Champagnet3 9.2 n-paraffin
kol 8~14% AA It A7 ThE 5% A &
2E gt FAFE 10~15 g/, ARl A8 58
8~15% % <A+, =3 Miller§ ™ & n-paraffin § ek
o] 12~18%%l 5% AFol Candida intermedia®}:
Candida lipoliticas v 9¥3t<] generation time 4~6 hr
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Table 2. Growth of Candida tropicalis KIST 351 on the gas oil samples
| 1GO | HGO | VGO [Dieseloil HGO | SP(E)
((KOCO) (KOCO)I(KOCO) (KOCO) (Kukdong)i\Kukdong)

1
Generation time (hr) | as53] 3.33) 3.45] 3.4 | 341 | 38
Sp. growth rate (hr1) } 0.196| 0.208 0.201 0.204 0.203; 0.180
Cell yield on medium (g/1) 14.2 15.1 | 11.2 . 14.8 15.3 ; 13.3
On total oil (%) |14 | 116 L1911 10.7

|

t
9.57 | 9.60 ' 9.42

Cell N (%) 9.71] 9.62' 9.63 |
Crude protein, Nx6.25(%) . | 6.7 | 60.1  60.2 ; 59.8 | 60.0 ' 58.8
NPt tagy Oft per 100g ced (g C 142 | 144 122 | 165 - =
Before fermentation 15.1 15.2 | 139 ¢ — | 14.8 -
After fermentation 1 0.3 0.4 + 2.1 — | 1.1
o] Firel ohe} E Sl molg orgkut. Urea adduct TAY AAFegEd 3~Tg en ol E= AT
Woz =7% n-p'\rafﬂn T 14~15%cis suldd 9l Fole] 4vui® Aoz AAdd.
n-paraffine] ¢ FEL TT~82%% o QLT FE 449 HGO wax 9} L/M wax = pour point 7}
LGO ° HGO &} n-parafin & A5 38 97%2. 2 o7 41° 9 49°C £4 wlok £xol 33°Coi A Akl
e, TA 100 gy NHOH=E wizld T549 24k Ax T35 Table 3004 X¥ whe} o] <2 A4

1able 3 Growth of Candzda tropzcal;s KIST 351 on the Kuk-dong gas oil samples

HGO | SP(E) | HGO wax | L/M wax HGOKOCO}
Cell yield on medium (g/100 m) L075 T 0.69 ] 0.80 0.80 0.70
A4 B FAFEF B9t ol & KIST 351FF 7 v o o R

2% A9 n-parafin £ A AsE AL Ve,
o] 9} 7He 24 wax & Rufo] o] wlrHER )
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- 351 by stepwise input of HGO
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Table 4. Emulsification of hydrocarbon by spent

media
,' Carbon spurces
Medi -
edia HGO(KOCO)  Slue
231; 351 | oag_; 351
Fresh medium(F.M.) 0.03* 0.03* 0.()3”‘I 0.54*
Spent medium(S.M.) 1 0.035; 0.04 | 0.04 | 0.61
F.M.(1 part)+S.M.(1 part) 0.035 0.06 | 0.05 | 0.68
F.M. _}_Y;Hexadecane(z% £0.22.0.22 1 0.22 | 0.59
Gas 0il(15%) 0.25 . 0.25 ; 0.25 | 0.32
S.M.+f ;Hexadecane(2% , 0.70 1 0.41 ‘ 0.55 ] 0.62
1 Gas 0il(15%) - 0.64  0.38  0.42 | 0.64
F.M.(1 part)+S.M.(1 part) .
4+ fHexadecane(2%) 0.44 0.41 ' 0.39 | 0.63
"\Gas 0il(15%) 10.2810.2810.31 | 0.66

* Absorhance at 400 my
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Fig. 2. Influence of spent medium on the growth
of Candida tropicalis KIST 351
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