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Abstract

Starchy single cell protein produced by a starch-utilizing yeast, Sporobolomyces holsaticus FRI Y-5 was
analyzed for its composition such as intracellular protein, amino acids, fatty acids, minerals, vitamins and
pigments. It was shown that it contained 33.08% of total carbohydrate, 45.63% of crude protein, 20.01% of
crude lipid, 3.24% of ash and 4.46% of pigment. Whole cell extracted by cold and hot NaOH method contained
40.89% of soluble protein and the estimated nucleic acid content from crude and soluble protein contents was
about 7.6%. The sulphur-containing amino acids, threonine, isoleucine and valine were analyzed to be the
limiting amino acids in the starchy SCP, and the protein score was calculated as 89.4. It was shown from its
fatty acid analysis that it contained 6.5% of C16:0' 2.4% of Cw:o' 81.9% of CIB:I, 3.2% of C18:2’ and 6.0% of
C,s3- Also it was observed that it contained, per 100 &of dry cell, 365.33mg of Mg and 282.75¢ of K more
than Fe and Ca. The content of Vit. B2 was 3.7 mg per 1008 of dry cell, but niacin was not detected under this
experimental condition. The UV- visible scanning result of pigment extract showed that the yeast contained

carotenoid and unknown pigments.
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Table 1. Medium for growth of Sp. holsaticus

FRI Y-5
Components Concentration (g/{)
Soluble starch 74.59
Urea 1.29
NaH,PO, - 2H,0 3.02
MgSO0, « 7H,0 2.31
Yeast extract 2.50
K:SO, 0.02
ZnSQ, - TH.0 0.03
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Table 2. Operating conditions of AA for mine-

ral analysis of Sp. holsacicus

Wave  Slit Lamp

length  width current Flame Fla.me‘

(nm) (nm)  (mA) stoichiometry
Ca 4227 0.2 3 Air-acetylene  Reducing
Fe 248.3 0.2 5 Air-acetylene  Oxidizing
K 766.5 0.5 5 Air-acetylene  Oxidizing
Mg 285.2 0.5 3 Air-acetylene  Oxidizing

Table 3. Operating conditions of HPLC for vi-
tamins analysis of Sp. holsaticus

Operating conditions required
Vit. B,

Niacin

Column  MicroBonda Pak C,  MicroPak MCH
Solvent  Methanol/H,0(4: 1) Acetic acid/H,0(1: 99)
Detector Fluorescence detector, UV detector, Waters

Waters Model 420-E  (0.01 AUFS, 254nm)
(Ex 360nm, Em 500 nm)

Flow rate 1.0m!/min 1.0 mi/min
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Table 4.Cell composition of Sp. holsaticus FRI
Y-5 compared with protein yeast, C.
utilis and fat yeast, Rh. gracilis

(unit: percentage)

Sp. holsaticus C.utilis Rh.gracilis

Crude prtein 45.63 59 54.1 13 13.1
Crude lipid 20.01 3 121 60 500
Total carbohydrate 33,08 30 29.8 24 32.9
Ash 3.2 8 40 3 4.0
Pigment* 4. 46

* pigment content was contained in crude lipid

content.
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Table 5. Extraction and measurement of intracellular protein of Sp. holsaticus

(unit : percentage)
Total Crude Soluble protein Estimated nucleic acid**
ota .
nitrogen protein Hot Cold & 4 hot Hot Cold & .hot
(6.25xN) extraction extraction extraction extraction
Whole
cell 7.3 45,63 34.07 40. 89 18.50 7.58
Defatted 8.48 53.0 39.57 49. 30 21.49 5.92
cell 6.78)* (42.39) (31.65) (39.44) (17.18) (4.74)

*Conversion to whole cell by correction factor, that is, crude lipid content

**Assumption 1) Nucleic acid N=Total N—Protein N

2) Nucleic acid contains 10% of nitrogen
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Table. 6. Amino acid analysis of starchy single

cell protein of Sp. holsaticus

Amino

FAO/WHO recommended

acid 8/16g-N chemical score Protein
1965 1973 S°or¢
Aspartic acid 7.91
Threonine 3.86 2.8 4.0
Serine
Glutamic acid  10.96
Proline 3.07
Glycine 4.98
Valine 4.47 4.2 5.0 89.4
Methionine 1.27 2.2
Total sulphur
amino acid o 3.5
Isoleucine 3.66 4.2 4.0
Leucine 7.50 4.8 7.0
Tyrosine 3.09 2.8
Phenylalanine 3.55 2.8
Total aromatic
amino acid 6.64 - 6.0
Lysine 6.12 4.2 5.5
Histidine 1.80
Arginine 4.76
Tryptophan 2.11 1.4 L 1.0
Essential
amino acid 32.54
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Table 7.Comparison of fatty acid composition in Sp. holsaticus FRI Y-5 with those in palm oil,

Rh. gracilis, L.lipofera, C.utilis,and 8. cerevisiae
Relative proportion of fatty acid(%, W/w)
Fatty acid
Palm oil Rk. gracilis L. lipofera Sp. holsaticus C. utilis S.cerevisiae
Palmitic acid 41.6 29.8 25.6 6.5 7.9 13.4
Stearic acid 6.3 8.8 5.9 2.4 3.8 8.3
Oleic acid 38.9 40.1 54.5 81.9 21.5 65.9
Linoleic acid 9.5 11.2 5.7 3.2 49.7 4.1
Linolenic acid 0.4 4.8 0.7 6.0 4.4 - -
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Table 8.Minerals and vitamins of single cell
protein of Sp. holsaticus compared

with other microorganisms

Components mg per 100g of dry cell Baker's

Sp. holsaticus  Rh.gracilis C.utilis yeast

Fe 17.12

Ca 1.86

Mg 365.33

K 282.75

Vit. B, 3.7 1.3 6.0 3.4

Niacin rex 7.1 40.0  25.5
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Fig.1.UV & visible absorption pattern of micro-
bial pigment of Sp. holsaticus extracted
by methanol with saponification
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Fig. 2. UV absorption pattern of microbial pig-

ment of Sp. holsaticus extracted by me-
thanol with saponification
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