THE KOREAN JOURNAL OF MYCOLOGY
Copyright ©@ 2001 by The Korean Society of Mycology

Vol. 29, No 1, p22-27 Apnl 2001
Printed in S. KOREA

JHRIHA R o] XU Dt FALHQ] ASo| 2Fet AP

ZorA* - ZEfF! -

PUE 397108 FEEYNTY, EGFRAIAT Y FAE AN
SRUEY FYTGNEY SENIES, FH ST SYEGD

e

=]3

. 2
TTS =

Studies on Submerged Culture and Mycelial Components of
Naematoloma sublateritivin Mycelia

An-Seok i{ang*, Tae-Su Kang', Soo-Muk Ch¢’ and Seung-Hun Yu’

Kangwon Provincial Rural Development Administration, Chunchon, 200-150, Korea
"Department of Food Science and Biotechnology, Chungbuk Provincial University of
Science and Technology, Okchon 373-800, Korea
*National Instinute of Agricultural Science and Technology, RDA, Suwon 441-707, Korea
‘Department of Agricultural Biology, Chungnam National University, Tacjeon 303-764, Korea

ABSTRACT: This study was carried out to get the basic information for the submerged culture and analyze the
biochemical components of Naematoloma sublateritiunt mycelia. The optimal temperature, pH, agitation speed and
cultural time for the mycelial growth of Naematoloma sublateritivin were 25°C, 5.5, 150 rpm and 20 days, respec-
tively. The proximate composition of mycelia was as follows; carbohydrate 55.8% (total sugar 48.7%), ¢crude protein
22.4%, fat 4.1% and ash 4.7% respectively. Among the free amino acid contents, phenylalanine, alanine and lysine
were predominant component. The linoleic acid and palmitic acid were found to be the highest among the free
fatty acids. The biopolymer extracts of mycelia was identified to be protein-bounded polysaccharide by color reac-

tion and sepharose CL-4B gel chromatography.
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Fig. 1. Schematic diagram of bioreactor for submerged culiivat-
1on of Nuematoloma sublatevitium.
1; air-out filter, 2; air-in filter, 3, 4; water in and out
tube 3; clamp, 6; inoculation and sampling port, 7; ther-
mometer.
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Table 1. The condition of gas chromatography for analysis of fatty

acids
Insirument Hewlett-Packard 5890
Detector Flame ionization detector (FID)
Column SP-2560, 100 mx(.25 mm 1D,
0.20 pm film, Supelco co.
Oven temp. 140~240°C (4°C/muin, after 5min)

Injection terp. 26(0°C
Detector temp. 260°C
Carrier gas He

Flow rate 20 mifmin

Table 2. The conditions of high performance liguid chromato-
graphy for analysis of sugar

Instrument Waters co.

Detector Refractive index (RI)

Column High performance carbohydrate column
(4.6%250 mm)

Mobile phase  75% acetonitrile

Flow rate 1.2 ml/min
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Table 3. Effect of temperature, pH and agitation speed on mycelial
prowth of Naematoloma subloteritium

Parameter Mycelial dry weight* (g/l)
15 1.54+0.37
Temperatue 20 1.90+0.35
. 25 2.20+0.44
© 30 1.84+0.14
35 1.62+0.31
4.0 1.38+0.28
4.5 1.44+0.11
5.0 2.00+0.48
5.5 2.30+0.34
pH 6.0 2.18+0.10
6.3 2.10+0.08
7.0 1.88+0.19
7.5 1.50+0.33
8.0 1.44+0.23
100 2474134
150 2.93+0.24
RPM 200 2.81+0.16
250 2.77+0.25

‘The data presentcd are the meansstandard deviation of three samples.
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Fig. 2. Effect of agitation speed on pellet morphology of Nee-
matoloma sublateritium (scale bar = 500 ym}.
A; 100rpm, B; 150 rpm, C; 200 rpm. D; 250 rpm.
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Fig. 3, Time course of the mycelial growth of Naemeatolorma
sublateritium.
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Table 4. Approximale composition of Nuematoloma subluteritinm

mycelia (dry basis)
Crude Crude  Crude fat Carbohydrate (%)
protein (%) ash (%) (%) Crude fiber Total sugar
224+0.24 472015 4.1=x0.13 7.1+0.27 48.7+0.36

The data presented are the meantstandard deviation of three samples.
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Fig, 4. Pattern of free sugar of Naematoloma sublateritium
mycelia.
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Table 5. Composition of free amino acids from the mycelia of
Naematoloma sublateritim

Amino acid Content (pmole/g dry weight)
Aspartic acid 27
Glutamic acid 23
Serine 29
Glycine 04
Histarnine 0.8
Threonine 02
Alanine 4.0
Proline 0.2
Phenylalanine 6.9
Lysine 37
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TFable 6. Fatty acid composilions of Naematoloma sublateritium
mycelia

Molar ratio of fatty acid methyl esters (%)
Cl4:0 Cl15:0 Cl16:0 C180 Cl18:1 C18:2 C24.0 C24:]
0.4 29 187 32 39 682 15 13

35

25
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o

20 300 00 500 600 700
Wavelength {nm)
Fig. 5. Chromatogram of UV/vis scanning on the mycelial
biopolymer extracts of Naematoloma sublateritium.

Table 7. Color reaction on the mycelial biopolymer extracts of
Naematoloma sublateritivm

Mycelial extracts

Reaction
Non-hydrolysate Hydrolysate®
Dinitrosalicylic acid + +
Fehling + +
Carbazol-sulfuric acid - -
Ninhydrin + +
Biuret + +
Elson-morgan - +

*Hydrolysis with 1 M-HCI solution at 95~100°C oil bath for 24 hrs.
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Fig. 6. Gel permeation chromatography of the mycelial biopoly-
mer extracts from Naemaroloma sublateritium using the
Sepharosc CL-4B.
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