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Studies on the Submerged Culture of Lentinula edodes
Mycelia in Brewer’s Yeast Extract Medium

Jae-Yun Lee, Won-Gun An and Jae-Dong Lee*
Department of Microbiology, College of Natural Science, Pusan National University,
Pusan 609-735, Korea

ABSTRACT: Brewer’s yeast extract can be used as a good substrate for the culture of Lentinula
edodes Mycelia(LEM). We found that it was better to filter the extract through three kinds of
sieves and then to heat for hydrolysis and concentration at 90°C prior to use. Also the maximum
condition for the growth of LEM was investigated. We found that addition of inorganic salts such
as calcium enhanced the growth of LEM. On the other hand, addition of carbon and nitrogen
sources to the medium did not affect, and even inhibited under certain conditions, the growth of
LEM. The maximum temperature for the growth of LEM was around 25°C. Also, it grows better
when agitated by shaking at 100 rpm for airration. The appropriate concentration of the extract
to use was 10%. Under these conditions, LEM could reach to the confluency after cultivation of
12 days. Our extract formula seems better than other available media for LEM growth, producing

higher crude protein content and better taste.
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Table 1. Comparison of fruitbody and mycelia of Le-
ntinula edodes (component per dry weight

100 gram)
Component Fruitbodies | Mycelia
protein 18 gram 52 gram
Methionine 290 mg 580 mg
Amino
Lysine 1,350 3,830
acids
Phenylalanine | 1,860 4,660
Citrate 206 360
Organic
Isocitrate 44 211
acids
Succinate 36 184
Phosporus 2,310 1,480
Minerals | Calcium 40 970
Pottasium 3,290 820
Nucleic
] RNA 118 259
acid
Vitamin D Dz D4
Polluted Formalin 200‘400PPM -3
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FIGURE

Residue of Brewer's Yeast

Ist filteration (lLO mesh sieve)

residue

2nd filteration (230 mesh sieve)

F————esidue

3rd filteration (300 mesh sieve)

[—————Tresidue

overnight station (room temperature)

precipitation supernatant
water added (to be able to stirring)

concentration (95%, 4hrsdouble boiling)

BREWER'S YEAST EXTRACT (dry weight 50%)

Fig. 1. Production of brewer’s yeast extract.
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Table 2. Growth rate tests of LEM in various me-
dia*

Media |yMY | MLNS? | CY? | BYE? | BYE-HCP

92 6715

(100 m! medium in 250 Erlenmeyer flask)
UYM(yeast malt extract); Yeast extract 1.2 g malt
extract 1.2 g, peptone 2.0 g, glucose 4 g, distilled
water 400 m/.

MLNS(Modified Macaya Lizano’s new synthetic me-
dium); KH,PO, 2.0 g CaCl; 0.2 g, glucose 20.0 g,
NH,Cl 05 g L-aspartic acid 1.2 g thiamine HCl
107 g, MgSO,-7H:0 1.0 g ZnSO, 7TH:0 0.02 g
FeSO,-7TH0 001 g MnSO,-7H,0 0.02 g, distilled
water 1,000 m/.

3CY(Czapek yeast extract); K;HPO, 1.0 g, Czapek
concentrate 10.0 ml, powdered yeast extract 50 g,
sucrose 30.3 g distilled water 1000 m/.
YBYE(Brewer's yeast extract); Brewer’s yeast extract
10 g. distilled water 1,000 ml.

9 BYE-HCl(brewer’s yeast extract treated with hydro-
chloric acid); Brewer’s yeast extract 10 g, distilled
water 1,000 ml.

*Each medium was regulated to pH 4.5, with 1N-HC],
incubated 10 days in shaking incubator, 25T, 100
rpm, 100 m/ medium in 250 m/ Erlenmeyer flask.

Dryweight(mg)

60‘ 64
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Dryweight of LEM ( mg )

100

16 19 22 25 28 31 35 (°C)

Fig. 2. Growth rat of LEM in various temperature
condition.
Medium; brewer’s yeast extract medium, pH
4.5, 100 rpm in shaking incubator. 100 m/
in 250 Erlenmeyer flask, medium contents:
brewer’s yeast extract 10 g, distilled water
90 mi.

Dryweight of LEM ( mg }

2 3 4 5 6 7 8 pH

Fig. 3. Growth of LEM in various pH condition.
Medium contents; Brewer’s yeast extract 10
g, distilled water 100 m/ 25T, 100 rpm, 10
days incubation.

olole] AYelA AR FolA FFo B
A AT AL o2 A3 PDA Wizl gl A9
AFEEE 27] 447 HF 1.7 mme] AR
EE By} 49 FHREE By 3.8 mm/day?]
AAEEE AHH R By

+xo] wWE wlekAd= Fig 29} 2t} 25C S
AFsto] MY 228 Hylom, 3BT o4
A= G743 A4Sl =35

Table 3. Mycelial growth of LEM on brewer’s yeast
extract medium with different carbon sour-
ces addition.

Carbon Sources Dryweight of LEM

(1%) (mg)
None 639
Sucrose 444
Fructose 486
Corn Starch 567
Dextrose 576
Trehalose 584
Cellobiose 585
Mannitol 598
Potato Starch 625

Medium contents; Brewer’s yeast extract 10 g, distil-
led water 100 m/, 25C, pH 4.5, 100 rpm in rotary
shaking incubator each nitrogen sources were added
1%, 12 days incubation.

Dryweight of LEM ( mg )
g 8 &8 8 8

g

5 0 15 20 25 30 35 40 (%)

Fig. 4. Relation between the brewer’s yeast extract
contents and growth yield of LEM.
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Table 4. Mycelial growth of LEM on brewer’s yeast
extract medium with different nitrogen
sources addition

Nitrogen Sources Dryweight of LEM
(1%) (mg)
None 639
Bactopeptone 4
Sodium nitrate 5
Ammonium nitrate 36
Ammonium chloride 100
Pottasium nitrate 187
Trypton 428
Casamino acid 498
Polypeptone 624

Medium contents; Brewer’s yeast extract 10 g, distil-
led water 100 m/, 25C, pH 4.5, 100 rpm in rotary
shaking flask, each nitrogen sources were added 1%,
12 days incubation.
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Table 5. Effect of inorganic salts addition in growth
of LEM on brewer’s yeast extract medium

Inorganic salts Dryweight of LEM

(0.2%) (mg)
None 866
Ferrous sulfate 24
Cupric sulfate 33
Zinc sulfate heptahydrate 41
Magnesium sulfate 124
Sodium chloride 382
Potassium chloride 9338
Calcium chloride 1203

Medium contents; Brewer’s yeast extract 10 g distil-
led water 100 m/

Table 6. Relation between the medium volume and
the growth rate of LEM

Medium volume(m/) 30 50 100

Dry weight of LEM(mg) 130 | 220 | 540

Relative growth rate(mg/mi) 4.3 44 54

Medium contents; Brewer’s yeast extract 10%(w/v),
distilled water 90%(v/v), 25T, in shaking incubator,
100 rpm, 15 days incubation.
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Table 7. Relation between shaking frequency and
production of LEM

Shaking frequency(rpm) 0| 100 | 150 1 200

Dryweight of LEM(mg) | 137 | 570 | 564 | 554

15 days incubation, 25C, brewer’s yeast extract 10
g, distilled water 90 ml.

[
=

mg )
[°3
8

L
8

Dryweight of LEM (
8 g

g

4 8 I2 16 20 24 28 32 36 40 44 48 days
Fig. 5. Growth curves for LEM.
Medium contents; Brewer's yeast extract 10
g, distilled water 90 ml, 25C, pH 4.5, 100
m!/ in 250 Erlenmeyer flask, 100 rpm rotary
shaking incubator.
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Fig. 6(A). Photography of LEM grown in submerged
culture (plane figure).

Fig. 6(B). Microphotograph of LEM.
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Table 8. ;:I?élt:}tls of crude protein, fats, moisture M3} HlaA] OF 26 7hek A vehiel, olx
FAE FEES VAR do g Agel U
Aol 3 AFS 2 T UeE Y
Moisture 5.9 9.1 495 43 o}l4]-S He dBo|A A4 AE M, H, Do) A4k
Ashes 63 25 | 37 80 A A 2ol TAHA dot MFAE £
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Holw & AQe A ¥4 Ao EYR F53
Crude fats 422 3.7 5.0 5.3 71 9 AEEY YA o LEM9] 9] t}E 2-3A7]
HAHERE 7hsAE AT ¢ dde Holoh

Goods-M | Goods-H | Goods-D | LEM-B

Crude protein 23.2 9.0 39 36.8

Table 9. Amino acid quantitative analysis of LEM 45 gl sso| M

F B |AEM|AEH|AED|LEMB A&7 7|8AET EAGAA wiekst LEM ]
AzxBaAte B 2o Table 85} 7’*\:}
Aspartate 14% | 053% | 0.17% | 41% - el : T s
Threoni 069 | 029 | 008 | 22 TERYHE LT A301%25) 2 Holh UL
s e 0.61 0.26 0.07 1'9 F AT ALFE A dL LEM-
erine A . .| .
Bs} obt 70 viehueh
Glu, Gln 18 | 082 | 026 | 52
Glyci 051 | 02 007 | 14
veme ey ofu|icAte] HaA
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stemn . .. . .
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me . . . .
. oA Yep ek
Methionine 0.12 0.85 0.1 11 _ o Al
Tsoleuci 088 | 042 | 007 | 20 2 AR W LEMS ofeleal 242 A4F
soleucine X ., .| A
. M) 3u] Ax9 AHXEF vepdo) o7 F
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, Hg 4 e e 35F) 4ESO g2 247
Tyrosine 0.25 0.17 0.06 15 AEo] ohdr} S 22 & % oA wh
Phenylalanin | 065 | 031 | 008 | 23 = e v
Lysine 061 | 027 | 006 | 27
Hy'S idi 021 | o1l 11 LEMS| Shsaat
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P‘gl‘,““‘e ' . ‘ Table 103} 7. 32shsl LEM& #5E 2 9] &)
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Table 10. Sensory evaluation of LEM-B

Bitterness | Acid taste Saltness Sweetness | Glutamate taste | Original taste | Flavor

Point 2.3 2.5 0.2 14 15 44 04

Point 0; Cannot feel taste, 2; feel slightly, 4; feel moderately value, 6; feel strongly, 8; feel very strongly.
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