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Production of Single-Cell Protein on Petroleum Hydrocarbon

——TII. On the Growth of Candida tropicalis KIST 351——

PYUN Yoo-Ryang and Tai-Wan KWON
(Food Resources Lab., Korea Institute of Science and Technology)

ABSTRACT

The growth characteristics of Candida tropicalis KIST 351 on gas oil substrate under

different culture conditions were investigated and the preliminary animal feeding experiments

using this yeast as a partial substitute of fish meal was also conducted.

The yeast assimilates effectively n-paraffins in gas oil ranging from C,5 to C,; with its
maximum cell growth at 33°C and pH 5.5 with aeration of 3 vvm and agitation of 900 rpm.
The optimal concentrations of nitrogen sources, KH,PO, and Na,HPO, were 4, 2 and 0.5 g/1,
respectively. Ferrous sulfate, manganese sulfate and zinc sulfate showed positive effect to cell

growth with the optimal range of 5-10 ppm.

In the feeding experiment with 3 and 5% incorporation of the gas oil grown yeast, neither

adverse effects on growth of chicks nor toxic effect were observed.

Protein content of the dried cell was 58.8%, and its amino acid composition compared well

with other single-cell protein products and FAQ reference protein.
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Fig. 1. Typical growth curve of Candida

tropicalis KIST 351.
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Table 1. Formulas of experimental diets

Ingredient ; ¢ T—l(w/\ 12 a/
| (control) |(SCP, 3%)(SCP, 5%)
Ye Iow corn 61.0% 61.0% 61%
Fisp meal 8.0 5.0 3.0
SCP — 3.0 5.0
Soybean meal 15.0 15.0 15.0
Perilla meal 6.0 6.0 6.0
Wheat bran 6.0 6.0 6.0
Dicalcium phosphate 1.3 1.3 1.3
Qyster shell 2.0 2.0 2.0
NaCl 0.4 0.4 0.4
Vitamin mixture 0.3 0.3 0.3
Total 100.0 100.0 100.0
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Fig. 2. Effect of temperature and pH on the

growth of Candida tropicalis KIST 351
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Table 2. Effect of nitrogen sources and concent

ration on the growth of Candida-
tropicalis KIST 351
N e PRy Aber
0.5%, W/V) L (g/) ance
NH,NO; 0.44 1 0.59
NH,CI 0.44 2 0.63
(NH,).S0, 0.43 3 0.63
(NH,),.CO 0.24 4 0.65
5 0.56
6 0.55

gas oil : 1095, v./v.

culture time : 4G hrs, exp.with 500 ml flask
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Table 3. Effect of yeast extract concentration on Table 4. Effect of metal ions on the growth of
the growth of Candida tropicalis KIST 351 Candida tropicalis KIST 351
Yeast extractimg/) | Absorbance O a7 Tt M+ | Zn | CureiMore | catt
0 0.13 0 0.55% 0.41* 0.37* 0.46% 0.58* 0.48%*
50 0.37 0.01 — 0.41 0.40 0.46 0.59 0.48
100 0.38 0.1 — 0.43 0.41 0.42 0.59 0.46
150 0.39 1.0 0.63 0.44 0.46 0.42 0.54 0.46
200 0.42 5 0.72 0.47 0.52 0.37 0.58 0.46
250 0.39 10 0.74 0.33 0.43 — 0.61 0.46
300 0.37 25 — 0.36 — — 0.60 0.47
Gas oil : 109 (v/v) 50 - — 04 - — 04
Culture time : 40 hrs., exp. with 500 ml flask 100 — 0.25 — - — 0.39
2g/1, *Absorbance
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Basal medium : gas oil 10%(v/v), (NH,).SO, 4g/1,
KH.PO, 2g/l, Na,HPO, 0.5g/I,
MgS0,-7H;0 1g/l, FeSO,-7H,0 5
mg/l, yeast extract 50mg/l

Culture time : 40hrs., exp. with 500ml flask
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Fig. 4. Effect of aeration rate on the growth of
Candida tropicalis KIST 351

Table. 5. Effect of aeration and agitation on the
growth of Candida tropicalis KIST 351

- . -+ | Specific
A [Speitic fgroyt Agitation R
1 0.155 600 0.177
2 0.191 700 0.210
3 0.211 800 0.211
4 0.247 900 0.211
1000 0.147
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Table 6. Effect of KIST-SCP as a substitute of
fishmeal in diets on the growth rate
and the feed efficiency of baby chicks.

i~ 1 /Average/Average
Days [Chicks/Average ge|
Treatment, tested|tested | Weight _feekq |  Feed
oy jhead | $3n, | intake lefficiency
f | g/chick |g/chick

7 8 55.9 106.8 1.91
C 14 8 104.2 209.5 2.01
21 8 105.6 237.6 2.25
(265.75)*(553. 9 * (2.08)**
7 8 66.1 118.6 1.79
T-1 14 8 114.1 215.1 1.88
21 8 105.1 257.3 2.45
(285.38) (591.0) (2.07)
7 8 60.4 98.6 1.63
T-2 14 8 110.3 223.9 2.03
21 8 108.6 304.9 2.81
(279.25) (627.4) (2.25)
" *gubtotal
*xgverage

Table 7. Composition of dried cells of Candida
tropicalis KIST 351

Crude protein 58.8%
Lipid 1.2
Ash 3.7
Phosphorus 1.2

Table 8. Ribonucleic acid content of dried celis
of Candida tropicalis KIST 351

specific growth | RNA content
rate, hr™! | %
0.107 3.00
0.165 - 3.96
0.169 4.49
0.182 4,93
0.187 5.20

Table 9. Essential amino acid composition of yeasts grown on petroleum hydrocarbon{%; in protein)

Amino acids , KIST-351 : KIST-359 i 125:;; iG rantE; guth E IFPU6 I%a}&eﬂ%?ﬁ:ﬁ?})! F A(I)) rggi(ierrleuce
Lysine 8.52 10.00 7.8 7.0 10.7 7.52 4.2
Methionine 1.14 1.20 1.6 1.8 0.7 1.22 2.2
Cystine 2.67 1.95 0.9 1.1 — 1.76 2.0
Isoleucine 4.71 6.33 5.3 4.5 4.8 5.45 4.2
Leucine 8.92 9.12 7.8 7.0 8.2 6.93 4.8
Phenylalanine 5.08 6.00 4.8 4.4 4.3 4.36 2.8
Threonine 5.96 3.87 5.4 4.9 3.2 5.08 2.8
Tryptophan %k %k 1.3 1.4 1.7 1.22 1.4
Valine 425 * 5.95 5.8 5.4 6.3 5.43 4.2

*kNot determined.
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