KOR. J. FOOD SCI. TECH.
Vol. 2, No. 2 (1970) .

MQEISISEAE 0|25t CHMZCElo] MAHY| ZSHHT
I1. Candida tropialis KIST 359 0ff ch5}0q

FIAYA¢d T4 HFAYATA
dh 8 - Dlefe - HR2F - HE Y
(19704 94¢ 10¥¢ =B

Production of Single-Cell Protein
on Petroleum Hydrocarbon
II. On the Growth of Candida tropicalis KIST 359

Yoong Park, Tae-Ick Mheen, Yoo-Ryang Pyun and Tai-Wan Kwon
Food Resources Lab., Korea Institute of Sciencé and Technology

Seoul, Korea
(Received Sept. 10, 1970)
Abstract

The growth characteristics of Candida tropicalis KIST 359, isolated from soil samples collected at

an oil depot in Korea, have been studied by cultivating batches under varying conditions. The con-

clusions of the study were:

1. The yeast easily assimilates hydrocarbons in a range of Cy~Cir, and the optimum cultivation

temperature and pH are 30°C and 5.5, respectively.

2. Using this strain of micro-organism, gas oil gives a higher cell yield than kerosine and with
gas oil except urea all other nitrogen sources (NH,NO;, NHCl, (NHQ:S0; and (NH,).HPO)

similarly support a satisfactory growth of the yeast.

3. The highest yield is obtained with a gas oil level of 10%(v/v), and concentrations of
nitrogen source and MgSO,-7H,0 of 0.5 and 0.05%(w/v), respectively.
4. The protein content of dried yeast cells is 59.8%. Its amino acid composition can be com-

pared well with that of FAO provisional patterns,

content.
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Fig.l. Effect of temperature on the growth
of Candida tropicalis KIST 359
1.2 -
1.0}
o
8 0- 8 I~
=
3 [
[~
Bo.6f \
LD
<
0.4
0.2 /’
i A 1 ! i 1
2 3 4 5 [ 7 8
. pH

Fig. 2. Effect of pH on the growth of Candida
tropicalis KIST 359
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Table 1. Effect of carbon and nitrogen sources
on the growth of Candida tropicalis
KIST 359
Nitrogen Carbon sources(5%, v/v)
sources
(0.5%, w/v) Kerosene Gas-oil
NHNO; 0. 50* 1. 30*
NH.CI 0.60 1.40
(NH)2S0, 0.55 1.45
(NHz).CO 0.26 0.50
(NH).HPO, 0.55 1.10

* Absorbance at 570mg
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Fig. 5. Effect of surface active agent on the
growth of Candida tropicaliz KIST 359
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Table 2. Effect of pH-on the growth of Can-
dida tropicalis KIST 359 du}'ing cul-
tivation of the strain in a laboratory

fermenter
n Mass doubling  Specific growth
pH time(hr) - rate(hr 1)
4.5 6.3 0.110
5.5 3.8 0.182
6.5 6.1 0114
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Table 3. Effect of petroleum concentration on
the growth of Candida tropicalis
KIST 359
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Initial petroleum _ Cell yield  Cell vield on

concentration (8- dry wt.y, g. dry wt. )

(%, v/v) I medium \100g. petroleum
gas-oil
5 5.9 14.2
10 13.2 15.9
15 15.4 12.4
20 16.9 10.2
kerosene
10 6.2 7.8

0r
20._
10
~ 9}
ki
~
e & /
c S5
2
£ g/
£ T A /{Ymbol Initial conc.
E T d o of oil (gas-oil)
§ 3 ,g o S5vol
< » e 10
$ 2/°
2 ' a 15 u
// R o 29 r
s (kerosene)
{ ° 0 ¢
) Y B 5 55 58 & @
W M % ® W E X

—3 3 1

Cultivation time, hr

Fig. 6. Growth curves of Candida tropicalis KIST 359 in various petroleum concentration
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Table 4. Composition of yeasts grown on petroleum hydrocarbons
Source Substrate Protein(N x 16) Lipid Ash Phosphorus

KIST gas-oil 59.8% 3.7% 4.8% 1.3%

SNU a& kerosene 40.2~47.6 — — 1.02—1.94

SNU @ gas-oil 40.3 14.8 10.6 —

RRL @0 gas-oil 51.7~60.0 1.8~3.8 6.3~7.8 1.48

Kanegafuchi®? n-paraffin 54.1 2.8 7.1 —

BP@ gas-oil 66 0.5 7.5 1.9

BP@ n-paraffin 62 8 5.7 1.4
Table 5. Essential amino acid composition of yeasts grown on petroleum hydrecarbons(% in protein)

e KIST-359 R Japanese petro- BP protein FAO reference
Amino acids (yeast) RRL-SCP® yeast 2V concentrate % IFP yeast® protein %
Threonine 3.87 4.26 5.08 5.4 3.2 2.8
Tryptophan x 0.99 1.22 1.3 1.7 1.4
Phenylalanine 6.0 3.89 4.36 4.8 4.3 2.8
Isoleucine 6.33 5.96 5.45 5.3 4.8 4.2
Leucine 9.12 7.39 6.93 7.8 8.2 4.8
Lysine 10 6.19 7.52 7.8 10.7 4.2
Methionine 1.2 1.93 1.22 1.6 0.7 2.2
Valine 5.95 7.10 5.43 5.8 6.3 4.2
Cystine 1.95 — 1.76 0.9 — 2.0
* not analyzed
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