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ABSTRACT
Due to the fact that the common substrate for production most of the edible-pharmaceutical mushrooms is the sawdust of
trees. But the replacement of other lignocellulosic compounds with enrichment with chemical sup;lalernents is of great
importance in the production of fruiting body of mushroom. In this study, which was conducted at Zabol University in 1997,
the substrates were Erepared based on various agricultural wastes. The aim of this study was to investigate composition and
non-composition substrates, and to investigate some vegetative, reproductive, nutritional and medicina froperties of iranian
isolate Hericium erinaceus (Lion's mane). Treatments included sugarcane balgasse + poplar sawdust (50 to 50), sugarcane
bagasse + rice bran (70 to 30), poplar sawdust + rice bran (65 to 35), poplar sawdust, sugarcane bagasse, wheat straw,
sugarcane bagasse + date palm sawdust (60 to 40), poplar sawdust + date palm sawdust (65 to 35), date palm sawdust and
wheat bran + date palm sawdust (40 to 60) that enriched with chemical SLcllpplernents of ammonium nitrate (80 ug. g d.m),
manganese sulfate (20 ug.kg d.m) and nano-manganese oxide (20 ug.klg. m). The results showed that in the composition
substrate of date palm leaf and wheat bran, the vegetative growth of the mushroom was completed in the shortest time.
Mushrooms groduced from composition substrate sugarcane bagasse with poplar sawdust had the hl%hest amount of total
polysaccharides of fruit body as well as highest yield of fruit body of mushroom (fresh weight) belongs to composition
substrate sugarcane bagasse with poplar sawdust enriched with nano-manganese oxide supplement. The highest values of
antioxidant capacity (73.45%) were attributed to mushrooms produced on composition substrates sugarcane bagasse with
poplar sawdust enriched with nano-manganese oxide supplement. Also, the highest amounts of calcium (23.07mg/100g
matter of mushroom) in the fruit body belong to the composition substrates 0? poplar sawdust with rice bran enriched wit
ammonium nitrate (65 to 35).

Keywords: Agricultural wastes, lion's mane mushroom, mycelium colonization, nutritional supplement.
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Table 1. Composition of components Lion's mane mushroom substrates.

Percentage of each component (%) Substrate components Code
50+ 50 Sugarcane bagasse + poplar sawdust S1
70 + 30 Sugarcane bagasse + rice bran S2
65+ 35 Poplar sawdust + rice bran S3

100 Poplar sawdust S4
100 Sugarcane bagasse S5
100 Wheat straw S6
60 + 40 Sugarcane bagasse + date palm sawdust S7
65+ 35 Poplar sawdust + date palm sawdust S8
100 Date palm sawdust S9
40 + 60 Wheat bran + date palm sawdust S10
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Figure 1. Iranian isolate Hericium erinaceus (sampled from Loveh forest, Golestan, Iran)
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Figure 2. Iranian isolate Lion's mane mushroom produced at Zabol University.
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Table 2. Carbon, nitrogen and carbon to nitrogen ratio of
substrate components (dry weight percentage).

Substrates Carbon  Nitrogen Carbon to
(%) (%) nitrogen ratio

Poplar Sawdust 59.67 0.39 153
Wheat straw 46.20 0.47 98.29
Sugarcane 58.61 0.74 79.20
Bagasse

Palm leaf 49.03 0.87 56.35
Wheat bran 50.11 1.06 47.27
Rice bran 53.72 1.45 37.04
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Table 3. Mean comparison effect of substrate on total dry matter, spawn running time, pinhead formation time, total
polysaccharide, potassium and nitrogen of Lion's mane mushroom.

Nitrogen Potassium Total Pinhead formation Spawn running Total dry

Substrates (mg/100g (mg/100g dry polysaccharide time Time matter

dryweight) weight) (mg/g dry weight) (day) (day) (g)

S1 1.6le 203.99cd 11.70a 43.00abc 30.55 ab 88.29a

S2 3.05ab 283.25b 9.3% 39.30d 27.44c 79.70b
S3 3.30a 296.98b 9.08b 37.45¢ 25.00d 74.75bc
S4 2.20d 204.54cd 8.05¢ 45.00a 32.78a 68.70cd
Ss 2.48cd 199.27¢c-¢ 7.40cd 43.33ab 31.00ab 62.31de
S6 1.74¢ 189.00d-f 6.45de 43.33ab 31.11ab 59.08ef
S7 1.26f 180.70f 5.40ef 41.00cd 29.00bc 58.04ef
S8 1.17fg 186.92¢f 5.64ef 41.65bc 29.55bc 53.16fg

S9 0.89¢g 210.97¢ 5.70ef 42.00bc 29.78bc 49.72g

S10 2.79bc 314.44a 4.69f 35.66¢ 23.11d 40.44h
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In each column means followed by at least a common letter, are not significantly difference at 5% probability level (S1: Sugarcane

bagasse + Poplar sawdust, S2: Sugarcane bagasse + rice bran, S3: Poplar sawdust + rice bran, S4: Poplar sawdust, S5: Sugarcane bagasse, S6: Wheat straw, S7:
Sugarcane bagasse + Date palm sawdust, S8: Poplar sawdust + Date palm sawdust, S9: Date palm sawdust, S10: Wheat bran + Date palm sawdust.
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Table 4. Mean comparison effect of supplemental on total dry matter, spawn running time, pinhead formation time,
total polysaccharide, potassium and nitrogen of Lion's mane mushroom.

Nitrogen Total Pinhead formation Spawn running Total dry
Supplements . polysaccharide time time matter
mg/100 weight .
(/1008 Ay weigh)  (mg/g dry weight (day) (day) ®
Ammonium nitrate 2.37a 6.65¢ 39.10c 28.10b 56.28¢
Manganese sulfate 1.93b 7.35b 42.90a 30.05a 64.68b
Nano manganese oxide 1.86b 8.05a 41.53b 28.65b 69.28a
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In each column means followed by at least a common letter, are not significantly difference at 5% probability level (S1: Sugarcane

bagasse + Poplar sawdust, S2: Sugarcane bagasse + rice bran, S3: Poplar sawdust + rice bran, S4: Poplar sawdust, S5: Sugarcane bagasse, S6: Wheat straw, S7:
Sugarcane bagasse + Date palm sawdust, S8: Poplar sawdust + Date palm sawdust, S9: Date palm sawdust, S10: Wheat bran + Date palm sawdust.
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Table 5. Mean comparison interaction effect of substrate and supplement on the total yield (g) of Lion's mane
mushroom fruit bodies.

Substrates Ammonium nitrate Manganese sulfate Nano manganese oxide
S1 584.05¢ 658.96 b 764.04 a
S2 569.75 ¢ 594.63 ¢ 704.60 b
S3 468.17 d-f 57222 ¢ 658.28 b
S4 469.89 d-f 489.45 de 571.70 ¢
S5 449.30 d-h 458.76 d-g 494.04 de
S6 383.12 h+j 494.74 de 446.28 d-h
S7 383.81h-j 499.76 d 447.75d-h
S8 318.84 kI 423.96 f-h 427.77 e-h
S9 311.54 k1 397.18 g-i 399.72 g-i
S10 279.99 1 330.50 j-1 345.90 i-k

+ 5 L 82 ¢ pgio gz Al 4,5t L ST Wi oy & Jlezsl e 13 (61 i gl oS e B Sy Bl b ols eSiloe g o 4
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In each column means followed by at least a common letter, are not significantly difference at 5% probability level (S1: Sugarcane

bagasse + Poplar sawdust, S2: Sugarcane bagasse + rice bran, S3: Poplar sawdust + rice bran, S4: Poplar sawdust, S5: Sugarcane bagasse, S6: Wheat straw, S7:
Sugarcane bagasse + Date palm sawdust, S8: Poplar sawdust + Date palm sawdust, S9: Date palm sawdust, S10: Wheat bran + Date palm sawdust.
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Table 6. Mean comparison interaction effect of substrate and supplement on precocity time (day) of Lion's mane
mushroom fruit bodies.

Substrates Ammonium nitrate Manganese sulfate Nano manganese oxide
S1 62.00 e-h 59.00 f-j 61.00 e-i
S2 70.00 bc 65.00 c-f 61.00 e-i
S3 76.00 a 69.00 b-d 65.00 c-f
S4 62.00 e-h 56.00 h-j 59.00 f-j
S5 63.00 d-g 57.00 g-j 58.00 g-j
S6 62.00 e-h 55.00 ij 54.00 j
S7 65.00 c-f 59.00 f-j 66.00 c-e
S8 69.00 b-d 60.00 e-j 60.33 e
S9 73.00 ab 60.00 e-j 61.00 e-i
S10 75.00 ab 62.00 e-h 66.00 c-¢

S L 82 gio gz all 4 Sa WL ST sl v )0 8 Jlazo s 55 (61 (e Dplis oS e B S JBlu b (ale (5Siles (i 52 0
S8 o3 5 Slaplor St WSl ST oS (IS 586 St WL S5 (oo wyz 415 84 g ugeart gio oz 4515 1S3 i ege
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In each column means followed by at least a common letter, are not significantly difference at 5% probability level (S1: Sugarcane

bagasse + Poplar sawdust, S2: Sugarcane bagasse + rice bran, S3: Poplar sawdust + rice bran, S4: Poplar sawdust, SS5: Sugarcane bagasse, S6: Wheat straw, S7:
Sugarcane bagasse + Date palm sawdust, S8: Poplar sawdust + Date palm sawdust, S9: Date palm sawdust, S10: Wheat bran + Date palm sawdust.
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Table 7. Mean comparison interaction effect of substrate and supplement on antioxidant capacity (percent) of
Lion's mane mushroom fruit bodies.

Substrates Ammonium nitrate Manganese sulfate Nano manganese oxide
S1 52.83 £+ 60.60 a-g 7345 a
S2 67.65 a-d 73.28 a 66.70 a-¢
S3 49.62 g-k 54.66 d-h 73.12 ab
S4 63.58 a-f 64.23 a-f 70.88 a-c
S5 58.89 c-h 69.98 a-c 66.97 a-¢
S6 53.21e4 59.70 b-h 40.40 j-1
S7 47.49 g-1 54.69 d-h 38.91kl
S8 46.57 h-1 54.30 d-i 53.84 ¢
S9 52.68 f-i 56.40 d-h 56.11 d-h
S10 48.98 g-k 35.241 40.99 i-1
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In each column means followed by at least a common letter, are not significantly difference at 5% probability level (S1: Sugarcane

bagasse + Poplar sawdust, S2: Sugarcane bagasse + rice bran, S3: Poplar sawdust + rice bran, S4: Poplar sawdust, SS5: Sugarcane bagasse, S6: Wheat straw, S7:
Sugarcane bagasse + Date palm sawdust, S8: Poplar sawdust + Date palm sawdust, S9: Date palm sawdust, S10: Wheat bran + Date palm sawdust.
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Table 8. Mean comparison interaction effect of substrate and supplement calcium (mg/100g dry weight) of Lion's
mane mushroom fruit bodies.

Substrates Ammonium nitrate Manganese sulfate Nano manganese oxide
S1 18.30 e-i 17.38 g-k 19.05 d-i
S2 21.13 be 19.92 c-f 20.10 c-e
S3 23.07a 20.90 b-d 22.04 ab
S4 16.19 j-1 18.97 d-i 16.14 j-1
S5 17.14 h-k 16.12 j-1 19.01 d-i
S6 14.10 mn 16.02 k1 15.00 Im
S7 13.05 no 19.14 d-g 16.14 j-1
S8 18.13 e-i 17.08 i-k 18.87 e-i
S9 12.14 0 15.14 Im 14.03 mn
S10 19.12 d-h 19.92 c-f 18.00 f+j

+5is WL 2 pigio gz abl g+ s WL i ST) 0l as o 0 Jleixl mhaw 10 (50 (cime Dglis oS e By S Bl b oo xSl (gt 2 00
S8 Lo y> Sy Slulor Sid (Bl 87 (pasS S 586 St (ulSL S5 ¢ pgio gz Al 84 (g gt pgio sz Al 1S3 g g
(Lo, S SlaglotpasS wgaw 810 o> S Slayls 89 e 3 5y Slalor paio gz ail s

In each column means followed by at least a common letter, are not significantly difference at 5% probability level (S1: Sugarcane
bagasse + Poplar sawdust, S2: Sugarcane bagasse + rice bran, S3: Poplar sawdust + rice bran, S4: Poplar sawdust, SS5: Sugarcane bagasse, S6: Wheat straw, S7:
Sugarcane bagasse + Date palm sawdust, S8: Poplar sawdust + Date palm sawdust, S9: Date palm sawdust, S10: Wheat bran + Date palm sawdust.
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