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Summary

To study the productiivit_y of single cell protein frem the petroleum hydrocarbon utilizing
yeasts, 242 soil samples, such as oil soaked soil of gas stations and garage, coal, farm soil, and
sewage, from 135 places in Korea were collected. From these samples 468 yeast strains which
utilize petroleum hydrocarbon as a sole organic carbon source were isolated and identified by
observing the growth rates.

For the identified strains optimum culture conditions were determined and analysis of cell
components were performed.

1. 90.8% of petroleum hydrocarbon utilizing &east strains were found from oil scaked soil
and about 10% from coal, farm soil and sewage etc. )

2. The yeast strain of the highest cell productivity was isolated from il soaked soil and was
identified as Candida curvata HY-69-19.

3. The optimum culture conditions for the selected yeast strain were found to be pH 5.0,
28°C and affluent aerated state.

4. Candida curvata HY-69-19 was found to utilize favorably the heavy gas oil fractionated
at above 268.9°C as carbon source and urea as inorganic nitrogen source.

5. The growth curve of this strain on heavy gas oil medium showed that the yeast has a lag
phase up to 18 hours and logarithmic growth phase between 24 to 42 hours. Generation time
was found to be between 3.8 and 4.5 hours during the logarithmic growth phase.

6. About 300 mg dried cells per heavy gas oil was harvested urnder the culture conditions of
adjusted pH to 5.0 at time intervals of 6 hours for 54 hours and heavy gas oil urea for shaking
culture medium. v ‘

7. Chemical composition of the yeast cell was found to be 40.25%, 14.81%, 24.32%

and 10.63% for crude protein, crude lipid, carbohydrate and ashes, respectively.
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Table 1.

Petroleum fraction

Fraction Specific gravity Boiling pomt
60/60°F °F °C

Light straight run 0.6800 94  34.4

gasoline(L.S.R.G.)
‘Naphtha 0.7405 114 45.6
Kerosene 0.7963 352 177.8
Light gas oil (L.G.O) 0.8368 408 208.9
Heavy gas oil(H.G.O.) 0.8654 516 268.9
Vacuum light gas oil _ .

(V.L.G.O) 0.8866

Table 2. Composition of media for screening

1st screening 2nd screening

medium medium
Hydrocarbon 35ml¥ 35ml*
NH,NO, 5.0g 3.0g
{NH,)250, 1.0
(NH,),CO 1.0
'KH,PO, 2.5¢ 2.5
K,HPO, 2.5g
‘Na,HPO, 2.5
‘MgSO:7H,0 1.0g 0.7
*CaCl;2H,0 0.1
Yeast extract 0.1
FeSO, « TH,0 0.002
MnSO, + 4H,0 1075
ZnS0, - TH,0 107
H3BO4 1078
(NHy)gMorOy4 + 4H0 1075
Co(NOy); » 6H0 5Xx107¢
‘Tween 20 0.5ml 0.5ml
"Top water 1, 000ml
Deionized water 1, 000ml

DH adjusted to 5.0 with 0.1N-HCI or IN-NH,OH

* : Admixture of locally available Kerosene and

heavy gas oil in equal volume ratio.

** : Hydrocarbons used were L.S.R.G., Naphtha,
Kerosene, L.G.O., H.G.0., V.L.G.O., L.S.
R.G. & Naphtha were separately sterilized.
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gas oil
Oil-soaked soil 131 " 262
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Strain No. ’ Sources isolated soé(]))n'mat
HY-160-5 Qil soaked soil 0.72
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HY-69-19 0Oil soaked soil 0.78

Ayl 5F%F5F 2% heavy gas oilofA S5
ZA9 % pygon o)A L o EFFI} heavy gas
oil e F ol gstE S4elv heavy gas oil & o
alkane & 22254 2 (B.P 268.9°C ¢] 4)al Cis~
,Cie FHEE vlxd gol FFdz Re A 9
Eg % o] g FY AL FAse A2z
QA5 1z o] AL Takeda? 7+ Torulopsis sp. 2] Wl
ko] A B.P 250°C ¢] 49| fraction ol A FAF&
of Btttz nwauts AR4gel RE AL T

g Bd & A FHad FHED

A e AR Candida curvata HY-69-19 strain
& heavy gas oll & A3 $EeA AR EA
FAFEE 545 9L vellenz 2EE
T2 A A

) Aoz FAALHEES 4¥

A9 05 NHNQ;, NHCIL(NHg:S04, (NHs)2
CO Zol A Z4-&¢ Table 6049 o] w3t
g L& A4 " Candida curvata HY-69-19 o
B 3lo] Bl49-2 heavy gas oil & stz NHNO,,
NHCl, (NH),S0; 5¢. 244 25 Axfo2¢
WA 2-g pHE 5.022 2HdGn 48X A

‘gl ok3te] final pH#t 2.5~2,602 Fada F

Age AE e pH 2.5 A &5

HA.

Z7v) Fig. 16149} o] (NHp,COnY 25
Aa e final pH 3.991902 o o] 49 pH7H



Table 5. Effect of different fraction of petroleum on growth of the selected yeast strains

Strains
, HY-160-5 HY-201-10 HY-427-2 HY-258-3 HY-69-19
fractions

LSR.G.* 0.03 0.055 0.07 0.06 0.07
Naphtha* 0.11 0.08 0.01 0.09 0.09
Kerosene 0.45 0.48 0.35 0.33 0.57
L.G.O. 0.66 0.50 0.55 0. 645 0.70
H.G.O. 0.72 0.75 0.72 0.70 0.85
V.L.G.O. 0.71 0.70 0.63 0. 60 0.74
Kerosene+L.G.O** — — — — 0.62
Kerosene+H.G.O** 0.72 0.74 0.72 0.70 0.78
L.G.O+H.GO #* — — — — 0.81

Hydrocarbons { LSRG* Naphtha*: were separately sterilized.

*

Table 6.

Candida curvata HY-69-19 strain

* : Admixture of equal volume ratio

Effect of different nitrogen sources and growth factors on growth of the isolated

Nitrogen-sources* O.D. pH* Growth factors** 0.D.
NH,NO; 0.85 2.5 Vitamin free casamino acid 0.63
(NH3),CO 1.80 3.9 Casamino acid 0.53
(NH,) 2S04 0.96 2.5 Yeast extract 0.85
NH,CI 0.82 2.5 Corn steep liquor 0.77
NHNO3+ (NH)»S0, 0.90 2.6 Peptone 0.58
(NHz)C02+(NH4)zSO4 1.28 3.3 ] None 0.62
*

source

ks

: Each nitrogen source was added at the concentration of 0.5W/V%, H.G.O. was used as a carbon

: Final pH in shaking cultured for 48 hrs. at 28°C
Each growth factor was added at the concentration of 0.01%, W/V%, H.G.O. was used as a

carbon source and ammonium sulfate as a nitrogen source.

0.D.: Optical density at 560mg
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Fig 1. Decreasing rate of pH and alkali addition

during cultivation of Candida curvata

HY-69-19
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Fig. 2. Timek course of cell production of Candida
curvata HY-69-19 in shaking culture.
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Identification.

yeast extract, corn steep

The results of the indentification and the sources
of isolation of hydrocarbon-utilizing yeast strain
(HY-69-19) is shown in following description.

Candida curvata (Diddens et Lodder)

Strain:-HY-69-19

This strain was isolated from oil-soaked soil and
garage soil by the technique of kerosene and heavy
gas oil enrichment culture,

Taxonomical characters of this yeast agreed with
the standard description of Candida curvata given
by Lodder and Kreger Van Rij®V.

Growth in malt extract: After 3 days at 28°C cells
are oval occasionally long-oval, (3—4.5)x (4.5
—8.5)u
Single (Fig. 3)

A thin, dull, slightly wrinkled, creeping pellicle

is formed and a sediment.

After one month at 17°C a sediment and a thin,

white, slightly wrinkled pellicle are present.

Growth on malt agar:

After one month at 17°C the streak culture is

yellowish, dull, much folded, the border is surr-

ounded by psedomycelium.

Sporulation: not observed.

Slide culture: Pseudomycelium is well developed.
The cells are long. The pseudomycelium is much
branched. Cells are very long, but septa are not
formed. (Fig. 4)



Fig. 3. Cells of Candida curvata HY-69-19.
Grown in malt extract,for 3days at 28°C

(x600)

Fermentation: Glucose, galactose, maltose, saccharose
and lactose are not fermented.
Sugar assimilation: Glucose, galactose, maltose, sa-
ccharose and lactose are assimilated.
Assimilation of potassium nitrate: Negative.
Ethanol as sole source of carbon: Growth occurs.
A pellicle is formed.
Growth in litmus milk: Growth occurs, but color
not changed.
Growth in vitamin free medium: Growth occurs.
Starch-like substance production: Negative.
Splitting of arbutin: Slightly psitive.
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Fig. 4. Pseudomycelia of Candida curvata HY-
69-19. Slide culture on potato dextrose

agar, for 15 day at 28°C (X 600)
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