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Abstract

Although there are no oil wells in Korea, yet more than 900 strains of petroleum hydrocarbon
utilizing microorganisms have been isolated from 357 soil and sewage samples collected from oil
depots and other sources there. From these samples 7 strains of yeast were selected on the basis of
their superior cell yields. Five of them were identified as Candida tropicalis, the other being Candida
lipolitica and Torulopis sp. Of the selected strains the mass doubling time is 2.9~4.5 hrs., the yield
is 6.5~16.3 g/l; the conversion rate of crude petroleum substrate into the microbial mass is 7.8~
19.3%; and protein content of dried cells is 48.8~59.8%.
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Table 1. Numbers and kinds of collected samples

Kinds Numbers
Soil 200
Compost 40
Garage soil 30
Household waste river and pond water 30
Rotten vegetable and fish 15
Soil from military oil depot 12
Cannery waste 10
Meju and Kokja 10
Hot spring water 5
Sea water 5
. Total 357
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Table 2. Media for isolation and cultivation of
hydrocarbon utilizing microorganisms

1 1I
Hydrocarbon* 10.0~50.0g  50.0g
NHNO, 5.0 1.5
NH,CI 1.5
(NR,).S0, 1.5
(NH_),CO 1.5
KH,PO, 2.5 2.5
K,HPO, 2.5
Na;HPO, 2.5
MgSO,-7H,0 1.0 0.5
CaCl;+2H,0 0.1
FeClg-6H,0 5.0mg
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MnSO;-4H,0 20mg
ZnS0,.-7H,0 0.1mg
CuSO,-5H;0 0.02mg
Na;MoO,+H.0 0.05mg
Yeast extract 100mg
Malt extract 100mg
Tween 20 0.5ml 0.6ml
Distilled water 1 u

pH 5.0,6.5 6.2

* Admixture of locally available kerosine and diesel
oil in equal volume ratio
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Table 4. Properties of the selected yeasts
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Table 3. List of the selected microorganisms

Strain No.

Microorganisms Sources isolated

84—1 Yeast Compost heap(Seoul)

222 " Soil(Chunan)

231 " Soil(Kwangju)

245 1" Garage soil (Kyungju)

351 " Soil from military oil
depot (Dukjung ri)

352 " 7"

359 " Soil from military oil
depot (Junkok)
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oval and round to loval and oval and oval and
Shape i (Eylindnc)al r(ound to o;ral round oval \ cylindrical | cylindrical ] cyﬁnggcal
. 2—4.8)x [(2.4—6.4) % - (2.4—6.4) x[(3.2—4. 8) x[(3.2—6.4) x|(3.2—6.4) x
Size(s) (sil._;Tg. 6 | (8—12. é)) 16748 174.8-0.6) | (6.4—18.0)l (8. 2—14.6) gs. 2—-‘159‘.1%)
K pellicle, ring an . . ring and ring and rin d i
Pellicle | sediment l pellicle [ thin peu’de} pellicle | pellicle ‘ pellgiclaen ngﬁgleand
Shde culture on potato d
) celli pseudo- pseudo- pseudo- pseudo- pseudo-

7 ((15355018’534 ?iga?;) mycelum | o ycellium [ - mycellium | mycellium | mycellium | mycellium
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g§ galactose - + - + + + +
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s 8| glucose + + + + + + +
g.g galactose + (weak) + + (weak) + + + +
g%’ sucrose - + + + + + +
g'g maltose — + (weak) — — + (weak) + +(weak)
< °| lactose - + (weak) - +(weak) | +(weak) | +(weak) | —(weak)
KNO; assimilation — ! + — — - - -
Ethanol as carbon + (weak) + + + + (weak) + (weak) —(weak)
sources
Vitamin requirements | + (thiamin) - — — - - -+
Arbutin splitting — - ! — - — - —
Fat splitting + + - + + + + ..
Litmus milk peptonized | not not not not not not -

coagulated | coagulated | coagulated | coagulated | coagulated | coagulated
Gelatin liquefaction + — — — — ! - | -
Source Compost heap! soi soil garage soil | soil from military oil depot
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Table 5. Cell yield and protein content of the

selected yeasts

Strain gﬁ?&ing gfgsgf ratecell yield con vegsion sgga‘ian

O time(hr) (hr'D (g/D)  rate (%) oy
84—1 3.7 0.187 6.8 8.1 53.5
222 4.3 0.161 8.6 10.3 57.1
231 4.5 0.154 6.5 7.8 48.8
245 4.1 0.169 7.0 8.4 52.2
351 2.9 0.239 16.3 19.3 58.5
352 3.4 0.204 14.8 17.8 56.1
359 3.8 0.182 13.2 15.9 59.8
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43.6%3 % YA & Zlold.

e, BAHANE A FLT ol AF L 57
9 EgAE folwa VAR AT ZiQlEy, BRI
Az AREE TFol webal 7.8~19.3% HA=Z ¥
Fadd. A% AF FEHY F n-parafin T3
oF 20%2 iy 19.3%9 AFHELS A2 100%9]
A3 E A Aoz s

=

o]

W =9
x

2.
=
Al

21233} & paraffin 9]

Yo

JF @AY BE ety AAAE F 2
29 24, JolrME Wdotuj A9 LYo} o

oz AFHez FATRY SArYAY
ol ol £ FF7t ARY ZAold, ol%dl AY 4
AFre] wokzAded WHMAE A2 volAd AL A
Basty o

B

>

8

g Egl A S FHoz AT AAY B
G& v EF s A8 357 FollA 9004 F @3tra
AFFE Felgdz, 2FdAM vnA s F&
AR 75 B T AAE 249 A Candida
tropicalis(55), Candida lypolitica (15), Torulopsis
sp IF)Z FAHAG. 449 22 F 5 mass dou-

2.9~4.5 hr.,, €& 6.5~16.3g/L, A &
/Y FAZY AL 7.8~19.3%0]x, ARE
2o zhghake 48.8~59.8%¢°] A +t.

bling time&

al
BN

&

ror

a &

L A% TAGA LD Aol chisha, “se
Z F49 Aw”, 8, 66(1968)

2. Noyes, R.: Hydrocarbon fermentation in Protein
Food Supplements, Noyes Development Corpora-
tion, Park Ridge, New Jersey, p, 1, (1969)

3. Aelg-ulel - ubg - bR F - 2AM  FAEG
W (SCP)Y T g4e] #F A7, FAAEA
AFALAY B2 A, pp. 69~59(1969)

4. A : Az wAAQe MY, SCP(HAXE



(60)

)9 S A A, “Ao ", 1), 27
(1969)

. BUEDE, BN : oo BREE ERAEH
M, Ex(1969)

. olAlE - AW 4 (UML) ol Eu e
T AFGIIR) 3548 4,13, 43(1970)

. Otsuka, S.I., R. Ishii and N. Katsuya: Utilization
of Hydrocarbons as Carbon Sources in Production
of Yeast Cells, J. Gen. Appl. Microbiol., 12, 1(19

At -lefe - §-dfF

LT EEL TR
66)

. Vadalkar, K., H.D. Singh, J.N. Baruah and M.S.

Iyengar: Utilization of Gas Oil in the Production
of Single Cell Protein, J. Gen. Appl. Microbiol.,
15, 375(1969)

. Champagnat, A., C. Vernet, B. Laine and J.

Filosa: Biosynthesis of Protein-Vitamin Concen-
trates from Petroleum, Nature, 197, 13(1963)



