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ABSTRACT

We investigated the effect of different media components on the characteristics and
productivity of Lentinula edodes cultivated in sawdust. Ten substrates were used for this
study. Soybean and cotton seed meal were unsuitable substrates as fungal mycelia did not
grow to maturity during the incubation period. Lentinula edodes (NIFoS culture number
2462) was grown on the ten substrates, and soybean hull, mixed medium, cotton seed hull
and corn grain showed greater effect on the productivity than wheat bran. However, wheat

bran induced higher productivity in NIFoS 2778 than the other substrates. Sawdust medium

'.) with soybean meal produced smaller fruiting bodies than the other substrates. In contrast,
%r;)%calggr corn meal media produced larger mushrooms than the other substrates. The external
characteristics of the mushrooms varied based on the substrates upon which they were

a OPEN ACCESS grown. This is not surprising given that the substrates differed with respect to carbohydrate
and protein content, e.g., cotton seed and soybean meal contained a higher crude protein
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Fig. 1. Weight loss rates(%) of sawdust media during cultivation periods. They were measured at the
end of the incubation periods. Values are presented as mean+standard deviation (n=6). In each strain,
means with different letters are significantly different(p<0.05). Mixed medium contains(wheat bran
34%, corn germ meal 28%, soybean hull 15%, beet pulp 12%, sunflower seed meal 7% and soybean
meal 4%).

Fig. 2. Sawdust media of Lentinula edodes during incubation at 22°C for 120 days. A, wheat bran(I); B,
wheat bran(Il); C, beet pulp meal; D, cotton seed hull; E, corn grain; F, corn meal; G, kapok meal; H,
mixed medium(wheat bran 34%, corn germ meal 28%, soybean hull 15%, beet pulp 12%, sunflower
seed meal 7%, soybean meal 4%); I, soybean meal.
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343 g AYATRFS BoiF3l o] oA W7]12(1)334 ¢), 01 F2H308 @), THF1(288 g), H Ee4
(286 g) O &, =2 v A A AJateRE B ol E{THTable 1). NIFoS 2462 5+ th51], £3
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Fig. 3. Fruiting body of Lentinula edodes(NIFoS 2462) sawdust media after Ist flush in the fruiting
facility at 18°C. Relative humidity was maintained at 90%. A, beet pulp meal; B, cotton seed hull; C,
corn meal; D, kapok meal; E, mixed medium(wheat bran 34%, corn germ meal 28%, soybean hull
15%, beet pulp 12%, sunflower seed meal 7%, soybean meal 4%); F, soybean hull.

Fig. 4. Fruiting body of Lentinula edodes(NIFoS 2778) sawdust media after 1* flush in the fruiting
facility at 18°C. Relative humidity was maintained at 90%. A, wheat bran(I); B, wheat bran(II);
C, beet pulp meal; D, cotton seed hull; E, corn grain; F, corn meal; G, kapok meal; H, mixed
medium(wheat bran 34%, corn germ meal 28%, soybean hull 15%, beet pulp 12%, sunflower seed
meal 7%, soybean meal 4%); 1, soybean hull.

Table 1. Yield of Lentinula edodes strains per 2 kg sawdust medium
Wheat bran Wheat bran Beetpulp Cotton  Corn  Corn  Kapok  Mixed S
oybean

_ (1) (Im) meal seedhull grain  meal meal medium
NIFoS 2462 %Ogﬁfﬁg 171470 0 9378 213499 192+119 7235 121499 2224123 272464
NIFos 2778 PROQUCHVIt(®) 004ty 190469  286+49 19459 2394129 194+77 308430 343+59 288125
/2 kg medium

NIFoS: National Institute of Forest Science

Values are presented as mean=standard deviation (n=6).
Mixed medium= wheat bran 34%, corn germ meal 28%, soybean hull 15%, beet pulp 12%, sunflower seed meal 7%, soybean

meal 4%.
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Fig. 5. Fruit body characteristics of Lentinula edodes (NIFoS 2778) cultivated in this study(n>5).
They were represented as Box-and-Whisker plot which were calculated by PASW Statistics18.
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Table 2. Fruit body characteristics of Lentinula edodes (NIFoS 2462) cultivated in this study

NIFoS 2462 Weight (g) Pileus length (mm) Pileus diameter (mm) Stipe length (mm) Stipe diameter (mm)
Wheat bran(l) 43.3£5.9° 67.6£6.6° 12.5+1.3 51.3£10.2° 16.0+1.9%
Cotton seed hull 35.1+13.2% 63.4+9.5" 12.8+1.3 49.4+49.5° 13.8+2.3%
Kapok meal 36.31+5.9? 68.8+7.7* 11.6+2.1° 56.8+6.4" 14.14+2.20%
Mixed medium’ 359+11.1% 69.5+9.7* 12.8+1.8° 55.1+7.1° 13.74+2.1%®
Soybean hull 26.4+5.7° 57.949.7 11.6+2.7° 55.244.7 11.74+1.5°

NIFoS: National Institute of Forest Science
Values are presented as mean+standard deviation (n=6). In each substrates, means with different letters are significantly

different (p<0.05).

Mixed medium= wheat bran 34%, corn germ meal 28%, soybean hull 15%, beet pulp 12%, sunflower seed meal 7%, soybean
meal 4%.

Table 3. Fruit body characteristics of Lentinula edodes (NIFoS 2778) cultivated in this study

NIFoS 22778 Weight (g) Pileus length (mm) Pileus diameter (mm) Stipe length (mm) Stipe diameter (mm)
Wheat bran(l) 29.5+7.7° 64.3£10.4™¢ 11.3+1.9° 52.8+8.0" 12.8+2.4"
Beet pulp meal 52.3+13.7* 75.34+10.3" 11.7+2.0° 59.7+8.1* 17.5+3.4°
Cotton seed hull 46.5+18.0" 69.7+£11.3" 12.0+£2.7° 59.3+6.5" 16.7+4.7
Corn grain 28.1+8.6° 60.1+10.8% 10.5+1.8° 52.3+7.5% 12.9+3.6™
Corn meal 54.3+15.9° 79.2+12.1° 10.9+1.3° 59.1£8.0* 17.0£3.0°
Kapok meal 36.4+12.0" 68.3+11.6™¢ 11.0+2.0° 52.745.4% 14.34+2.8"
Mixed medium’ 26.5+8.1° 61.5+7.1 10.6+1.7° 48.0++6.1° 11.7+1.8™
Soybean hull 23.0+4.6° 56.5+5.1¢ 10.0+1.6" 51.7+6.4% 10.3+1.5°

NIFoS: National Institute of Forest Science
Values are presented as mean-+standard deviation (n=6). In each substrates, means with different letters are significantly

different (p<0.05).

Mixed medium= wheat bran 34%, corn germ meal 28%, soybean hull 15%, beet pulp 12%, sunflower seed meal 7%, soybean

meal 4%.

2 Aol ARG B RN AEE F UYL ARSH AEEY 71247 BAS A
Sl HQHTable 4). 428K (water contents, %), Z=THH2] (crude protein, %), XA (crude fat, %), =
S} (crude ash, %), PF1H|E (Mg, ppm), FZHMn, ppm), E(Fe, ppm), 7-2(Cu, ppm), (K, ppm), 4}
‘gHIA &-84-FHADF, %), S/ AIA| =-84-FHNDF, %), 784+ A A (NFE, %)°l| thet J 5
B AR, AXES B3l 57152 ZIHTO, %), 3ll0]Ad-F-A(hemicellulase, %)2] F-& &2l
off Btk i 2] A 552 a2 U&7t 7P =] UERE 21 (13.06%), A EHO.18%)
o] 7P ZA| ettt Z2h 2l o] oF2- thFHH48.48%)° 7HE = A LrERs o, T 1] (4.78%)
7} 7P GA UErs T, 2282 thEm1) 7t 7P = A JERS O (6.06%) tHFEN(1.22%)0] =A
LreRst 2495-9) 2 AT (32.58%)7t 7 A et oM, S 2(2.91%)014 B FS U
ERHQACE 23] 89 o2 HAHol| A 71 =] LR 9 1(9.56%), SollA] 7 22 gk U
ERHATH0.57%). A 718 Aol A 2329] oF= AlQlgh 31l 5 /7152 F2[10] S=ollA
7V = A LR 2.7(99.43%), F A EHoll A 7152 gHo] 7 R3tTH90.44%). AV Al A 28
Aol 2 HAT(39.27%)0l M 7 =& Hle-2 LRI O, £-2(5.99%)°l14 7Hd W2 Hl&
< UEIQITE 24 B84 8-= H A1) (56.97%)2] HI80] 714 =90 m, 2 B(18.43%)0]|A]
o] v]go| 7§ Wttt SAAA B84 oAl AVAIM E-8417-2] S il 2Eel vl fa
o] of2 W7|go| 7P EQth(E 7181 19.85%, B7122 2048%). HAlHo] 47| o] & 753t &
ARI 7H8/d FAAES] G S0l 7P =02 H(74.03%), HAIElO] 7 RQtTH15.85%).

The Korean Journal of Mycology 2019 Vol.47

379



Jeong et al.

Table 4. Physicochemical properties of raw materials for mushroom cultivation media in this study

Wheat  Wheat Cotton  Cotton Corn Corn meal Kapok Mi)ged Soybean Soybean

bran () bran (II) seed hull seed meal grain meal mediumf hull meal
Water contents (%) 13.06 13.86 11.43 9.18 12.06 12.21 11.35 12.43 10.90 10.35
Crude protein (%) 15.85 16.01 4.78 43.78 8.12 7.95 29.48 17.99 12.44 48.48
Crude fat (%) 3.33 2.67 1.36 1.70 2.96 2.33 5.85 2.08 6.06 1.22
Crude fiber (%) 9.95 10.99 32.58 19.93 3.86 291 17.86 16.10 31.86 4.68
Crude ash (%) 2.74 4.10 2.33 9.56 4.43 0.57 6.78 4.21 3.58 5.55
TO (%) 97.26 95.90 97.67 90.44 95.57 99.43 93.22 95.79 96.42 94.45
Mg (ppm) 346343  3384.86  1360.14 5229.28  1300.28 946.66  3863.34  2493.09 2215.02  2615.08
Mn (ppm) 117.66 116.57 9.15 55.26 6.92 0.14 25.61 66.72 9.94 28.01
Fe (ppm) 107.80 109.99 28.72 517.78 78.47 56.53 690.86 313.45 348.86 104.29
Ca (ppm) 96332 86527 1259.52 2761.18 10861.01  451.64 4708.86 3446.32  4799.53  2633.72
P (ppm) 7178.26  7322.77 613.21 10103.73 227593 195540 6981.55 4029.13 1137.80  5514.00
ADF (%)" 16.53 17.61 39.27 27.84 9.84 5.99 29.46 22.45 37.99 10.19
NDF (%) 36.38 38.09 56.97 45.93 26.56 18.43 38.81 39.30 56.92 19.94
Hemicellulose (%)" 19.85 20.48 17.70 18.09 16.72 12.44 9.35 16.85 18.93 9.75
NFE (%)° 55.07 52.37 47.52 15.85 68.57 74.03 28.68 47.19 35.16 29.72

* Total organic(%) = 100 - crude ash(%), ® Acid detergent fiber, © Neutral detergent fiber, ¢ Nitrogen-free extract,
¢ NDF(%) — ADF(%),f wheat bran 34%, corn germ meal 28%, soybean hull 15%, beet pulp 12%, sunflower seed meal 7%,

soybean meal 4%
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