KOREAN J. FOOD SC1. TECHNOL.
Vol. 7, No, 1 (1975)

AL REO 25 S0 EaEol & &

FEHR-F# K-8 %X @&
BREETFHREH - ‘GEARE SHAE
19759 14 2949 =)

Production of Mushroom Mycelium (Agaricus
campestris) in Shaking Culture

by
Jeong-Sook Lee, Su-Rae Lee and Tai-Jong Yu*
Korea Atomic Energy Research Institute and *College of
Agriculture, Korea University, Seoul
(Received January 29, 1975)

Abstract

Conditions for submerged culture of Agaricus campestris var. bisporus and the chemical composition
of its mycelium were investigated.

In shaking culture with TGY basal medium at 27~30°C, pH tended to increase upon culture period,
mycelial growth was Athe highest on 12th day, with relatively high nitrogen content of 7% and sugar
in the medium disappeared almost at the end of cutlure period. As a nitrogen source, ammonium phos-
phate (dibasic) gave relatively high mycelial yield and the addition of yeast extract gave rise to better
results. As a carbon source, glucose was the best, fructose, maltose, lactose and sucrose gave the same
results, and soluble starch was utilized slightly.

Mushroom mycelium contained 48% of protein, 8§ free amino acids including arginine, histidine,lysine,
isoleucine, leucine, phenylalanine, proline, tyrosine and its protein consisted of most essential amino
acids, with relatively high contents of lysine and threonine. Therefore, mushroom mycelium deserves to

be a high quality protein food.
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Table 1. Composition of synthetic culture medium [V

Constituent Amount/!
Glucose 25.0g
(NH),HPO, 4.0g
KH,PO, 1.0g
Trace element solution* 1oml
pH adjusted to 6.5

* Trace element solution, contained per liter: 100g
MgSO4‘7H20, 20g NaCly 2.0g CaClZv 5.0g MnSO‘
-H,0, 0.5 g FeCls-6H;0, 0. 005 g CuSO4-5H;0, 0.15¢
chlz-
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Table 2. Composition of synthetic culture medium %

Constituent l Amount/!
Glucuse l 50 g
KH,PO, 0.87¢
MgSO0,-7H;0 ‘ 0.40¢g
CaCly-2H,0 | 0.37g
HsPO,(2N) 51m/
Trace element solution* 20 m!
Nitrogen source** 1.4 g N

* Trace element solution, contained per liter: 0.5 g

FeCl3'6Hzo, 0.36g MnClz'4H20. 0.20g chlz,
0.05 g CuSO.-5H,0

*+* Nitrogen source as:
a) L-Asparagine 7.50¢g
b) Monosodium glutamate (MSG) 16.90g
c) Peptone 8.75¢
d) Urea 1.40g
e) NaNOQ, 6.89¢g
f) NaNO; 8.49g
g) NH,;NO; 4.00¢
h) (NH,),SO, 6.60g

i) (NHy)HPO, 6.60g
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Table 3. Analysis condition of amino acids by liquid
chromatography

Neutral and acidic
amino acids

i 2| 3] 1]2]s3
Samplesiz e(mi) | 0.5| 0.2] 0.4 | 0.5‘0.2]0.4

Basic amino acids

Sample No*

Column 0.9x50 cm 0.9X50 cm

Resin Hitachi custom ion|Hitachi  custom
exchange resin ion exchange
2612 resin 2611

Flow rate; .

Buffer soln. 60 m//hr 60 mi/hr

Ninhydrin reagent{3) m//hr 30 mi/hr

55°C constant 55°C constant
pH 3.25 and 4.25 {pH 5.28

0. 2M citrate buffer|(. 35M citrate bu-

Column temp.
Buffer soln.

ffer
Buffer change |70 min
time
Analysis time 185 min 165 min
Chart speed 112 cm/hr 12 cm/hr

* Sample No. 1: Standard mixture of authentic amino
acids containing (. 25 umoles each from Calbiochem
Co. AA-5
Sample No. 2: Protein hydrolyzate of mushroom my-
celium
Sample No. 3: Free amino acids of mushroom myce-
lium
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Table 4. Mycelial growth and its nitrogen content
of various mushroom strains in the synthetic

culture medium I

Strain [Mycelial dry weight (g/! medium)%g)irtl‘;gﬁf(n% ;
304 0.2 I 51
305 7.8 | 68
501 2.5 ) 5.4
503 5.7 | 87
504 1.1 A
703 0.1 | 80
704 0.5 5.4
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Fig. 1. Changes in pH of medium, mycelial growth

and nitrogen content of mycelium in shaking
culture of mushroom
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Fig. 2. Changes in nitrogen and reducing sugar
contents of medium in shaking culture of
mushroom
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Table 5. Proximate composition of mushroom myce-
lium in comparison with its fruiting body

(%>

Mycelium Fruiting body
Constituent Air Dry wt. [Dry weight basis
dried basis D (2)**

Moisture 8.0 0 0 0
Crude fat 2.6 2.8 1.8 8.0
Crude protein 4.4 48.1 37.5 24.2

(Nx6. 25)

Crude fiber 14.7 16.0 10.4 8.0
Crude ash 4.4 4.8 12.0 8.0
N-free extract 25.0 28.3 38.2 50.5

* Reference (14)

** Reference (15)
Falanghe ®of} o]3}w] ok4ole] Bk, iAo AKX,
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Fig. 6, Table 73 7c}. kg0l FAMMojE: aspartic
acid 7} 7} @k alanine, glycine, glutamic acid,
serine, leucine, lysine 52| ¢4 2 #4519 2w, cystine,
methionine o] >} Y& ¥x & el okdio) 2

Fran AAel & alanineo] 7t4 £ FE2 HHD e o
Amino acid Mycelium roting
body <1 4] methionine, cystine o] 7} W& ¥x & ey
: — 29.7
Alar.m:te 5.7 N Table 7. Amino acid composition of protein hydro-
Argm.lr.le ) : lyzate of mushroom mycelium and fruiting
Aspartic acid - 0.7 body (unit: mole %)
Glutamic acid — 12.5 oo
Glycine — 4.5 Amino acid Mycelium rutloxéxyg‘
Histidine 6-3 - Alanine 11.2 12.3
Isoleucine 2.5 0.8 Arginine 3.0 8.0
Leucine 3.5 1.9 Aspartic acid 18.2 7.9
Lysine 60.6 2.0 Cystine 0.5 0.5
Methionine - 0.6 Glutamic acid 10.0 1.3
Phenylalanine 2.1 - Glycine 10.6 8.0
Proline 5.0 5.2 Histidine 1.9 2.1
Serine - 2.7 Isoleucine 1.6 4.1
Threonine - 15.2 Leucine 9.0 6.6
Tyr'osine 1.0 - Lysine 7.2 5.8
Valine . - 3.2 Methionine 0.5 0.7
Unknﬁ)wn A (as leucine 6.3 Phenylalanine L9 3.0
equiv.) Proline 6.0 10.5
Unknown B( » ) 7.0 Serine 9.6 6.1
Total free amino acids 55 26 Threonine 6.1 5.4
(mg leucine equiv./dry, Tyrosine Lo 2.5
matter) Valine 1.7 5.1
* Reference (19) * Reference (15)
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Fig.5. Elution pattern of free amino acids in mushroom mycelium.
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