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Abstract

Edible and medicinal mushrooms that are palatable, nutritious, functionally effective and rich
in physiologically active substances currently are the quite important source of materials for the
development of health foods. After hot water extraction, large quantity of edible and medicinal
health mushrooms residue was left, has no economical value and exploitation, which was rich in
chitin, far abundant from mycelia. Using the fungal glucochitosan to enhance the value of edible
and medicinal mushrooms residue, the research and development of functional and conventional
foods is greatly facilitated. Therefore, the influences on the safety, taste characteristics, the presence
of physiologically active substances, antioxidant properties and physicochemical properties of
edible and medicinal mushrooms residue as result of the application of fungal glucochitosan form
edible and medicinal mushrooms residue are areas of investigation. The precious values of this
Edible and medicinal mushrooms are its antioxidant, anti-hepatotoxic, anti-tumor, anti-cancer,
anti-angiogenic and anti-inflammatory activities. Accordingly, the research proposed herein for the
designed to study further the physiologically active and pastry and rice snack products for fungal
glucochitosan. The information obtained can be used for the development of new health foods. The
research proposed herein focuses on the three representative edible and medicinal mushrooms
residue such as Agaricus blazei, Lentinula edodes and Ganoderma lucidum. The was studied in
order to evaluate the possibility of application of physiologically active and pastry and rice snack
products on fungal glucochitosan form edible and medicinal mushrooms residue. The degrees of
N-deacetylation of chitosans the DD increased with prolonged reaction times for 3 and 5 hars,
respectively. The DD were 79.46-88.25% of glucochitosan for Lentinula edodes, 68.11-82.18%
for Ganoderma lucidum and 80.32-90.26% for Agaricus blazei. The antibacterial activities of
glucochitosan were in the order of Agaricus blazei > Lentinula edodes> Ganoderma lucidum. Using
the conjugated diene method, fungal glucochitosan were good in antioxidant properties.

Regardless of chitosans were good in antioxidant properties. No toxicity or mutagenicity was found
in Salmonella typhimurium TA98 and TA100 was observed at 0.05-5 mg/plate of glucochitosans for
Agaricus blazei, Lentinula edodes and Ganoderma lucidum. The difference of glucochitosans the

DD were good in antimutagenic effect against NQNO.

Keywords: glucochitosan, antibacterial activity, antioxidant properties, antimutagenic properties
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Table 1. Antioxidant activity of glucochitosans from Agaricus blazei, Lentinula edodes and

Ganoderma lucidum.

Antioxidant activity (%)

Amount (mg/ml)

Sample 0.1 0.5 1.0 5.0 10.0

Glucochitosans

A.blazei 43.61+1.22C 256.28+0.89C 81.41+0.41B 85.98+1.65B 88.38+1.12C
L.edodes  41.23+£1.02D 46.64+0.76E 77.24+1.75CD83.48+1.18BC87.22+1.21C
G.lucidum 45.48+0.31B 55.37+1.22C 79.35+0.86C 86.56+1.37B 88.19+0.39C
Ascorbic acid 31.99+1.01E 51.32+1.11D 74.08+0.85D 77.00+0.96D 94.53+1.24B
BHA 89.21£1.01A 97.78+0.92A 100.05+0.89A 103.12+2.11A 107.31+1.89A

a-Tocopherol 88.91+2.01A 94.29+0.49B 98.58+1.85A 102.21+1.56A 108.20+0.89A

% Each value is expressed as mean + SE (n = 3). Means with different capital letters within a

column are significantly different (p < 0.05).
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Table 2. Reducing power of glucochitosans from Agaricus blazei, Lentinula edodes and

Ganoderma lucidum

Reducing power (Absorbance at 700 nm)

Amount (mg/ml)

Sample 0.1 0.5 1.0 5.0 10.0
Glucochitosans
A.blazei 0.00+£0.00D 2 0.00+0.00F 0.33+0.01D 0.33+0.01D 0.49+0.02D
L.edodes 0.00+0.00D 0.11+£0.01E 0.224+0.01E 0.34+0.01D 0.46+0.02E
G.lucidum 0.00+0.00D  0.28+0.01D 0.33+0.02D 0.43+0.01C 0.46+0.01E

Ascorbic acid 0.68+0.01B  0.86+0.02C 0.90+0.03C 0.99+0.02B 0.98+0.02C
BHA 0.96+0.01A  1.12+0.02A 1.144+0.02A 1.13+0.01A 1.15+0.02A

a-Tocopherol 0.45+£0.01C  0.93+0.03B 1.02+0.01B 1.03+0.03B 1.09+0.02B

# Each value is expressed as mean + SE (n = 3). Means with different capital letters within a

column are significantly different (p < 0.05).
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Table 3. Scavenging effect of glucochitosans from Agaricus blazei, Lentinula edodes and

Ganoderma lucidum on 1,1-diphenyl-2-picrylhydrazyl (DPPH) radicals

Scavenging effect (%)?

Amount (mg/ml)

Sample 0.1

0.5

1.0

5.0

10.0

Glucochitosans
A.blazei
L.edodes 0.76+0.04E

G.lucidum  1.734+0.18D

Ascorbic acid 35.41+0.21C

BHA 65.14+£2.45B

a-Tocopherol 69.40+0.47A

0.50+0.01F # 18.23+0.13F

24.33+0.21E
28.39+0.39D
35.34+0.45C
66.28+1.19B

69.78+0.62A

80.44+0.32A
76.75+0.59B
77.98+0.92B
36.17+1.21D
70.16+0.55C
70.49+0.85C

81.63+0.25A
76.11+0.34C
79.55+0.27B
39.45+1.10F
73.88+0.67D

70.71+2.01E

84.22+0.49A
80.15+0.56C
83.42+0.37B
44.26+0.45F
71.80+0.41E

74.64+1.25D

a Scavenging effect (%) = [ ( Asi7nm Of control ) — ( Asi7 nm of sample ) / ( Asi7nm Of control ) ] x100

®Each value is expressed as mean + SE (n=3). Means with different capital letters within a

column are significantly different (p < 0.05).
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Table 4. Chelating effect of glucochitosans from Agaricus blazei, Lentinula edodes and Ganoderma

lucidum on ferrous ions

Chelating effect (%)

Amount (mg/ml)

Sample 0.1 0.5 1.0 5.0 10.0

Glucochitosans

A.blazei 27.36+0.03D% 48.36+0.43B 100.22+0.67A 105.36+0.43A 118.24+0.83A
L.edodes 34.17+0.13C  40.06+0.23C 85.32+0.28D 99.23+0.37B 108.73+0.43C
G.lucidum 37.36+0.13B  47.69+0.27B 95.41+0.27C105.37+0.21A 116.65+0.44B
Citric acid  2.26+0.09E 2.75+0.22D 3.34+0.28E  4.60+£0.17C  6.77+0.10E
EDTA 90.05£0.11A  97.64+0.21A 97.89+0.89B 99.48+0.09B 99.78+0.75D

8Each value is expressed as mean + SE (n = 3). Means with different letters within a column are

significantly different (p < 0.05).
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Figure 1. Effect of glucochitosans from Agaricus blazei, Lentinula edodes and Ganoderma lucidum
on the mutagenicity of 4-nitro-quinoline -N-oxide (NQNO) to Salmonella typhimurium TA98.

Each value is expressed as mean + SE (n = 3).
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Figure 2. Effect of glucochitosans from Agaricus blazei, Lentinula edodes and Ganoderma lucidum
on the mutagenicity of 4-nitro-quinoline -N-oxide (NQNO) to Salmonella typhimurium TA100.
Each value is expressed as mean + SE (n = 3).
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Figure 3. Effect of glucochitosans from Agaricus blazei, Lentinula edodes and Ganoderma lucidum
on the mutagenicity of Benzo[a]pyrene to Salmonella typhimurium TA98. Each value is expressed

as mean £ SE (n = 3).
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