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and Antioxidant Activity of Crude Hot Boiling-Water Extract from
Cultured Mycelium of the Black Hoof Medicinal Mushroom (Phellinus linteus)

Abstract

This research is aimed to determine the optimal conditions for the production of crude hot boiling-water extract from
the cultured mycelia of Phellinus linteus (Berk. & M.A. Curtis) Teng. The major bioactive compounds in the extract
were investigated. Determination of 2,2-diphenyl-1-picrylhydrazyl-hydrate (DPPH) radical oxidation caused by the crude
mycelial extract of P. linteus was performed for testing antioxidant activity. The results showed that under the optimized
conditions for the extraction of total polysaccharides, i.e., 1:60 of the ratio of dried mycelia to water with homogenization
and the extraction time of 6 hours, the maximum extraction yield was obtained (577.65 + 29.76 mg/g of crude extract;
P<0.05). Four types of monosaccharides, i.e., glucose, mannose, rhamnose and fucose, were found at 397.75, 18.20,
34.42 and 56.37 mg/g of crude extract, respectively. The content of total protein was 13.94 + 2.33 mg/g of crude
extract. Under the optimized conditions without homogenization, i.e., 1:60 of the ratio of dried mycelia to water and
the extraction time of 6 hours, the maximum extraction yield of total phenols was obtained to 63.74 + 0.67 mg of
gallic acid eguivalent/g of crude extract (P<0.05). Under the extraction periods of 3 and 6 hours, respectively, total
flavonoids were obtained with the maximum yields of 508.58 + 16.80 and 515.25 + 5.61 mg of quercetin equivalent/g
of crude extract (P<0.05), which possessed the maximum DPPH radical scavenging activities with the IC50 values of
243.25 + 30.82 and 279.02 + 11.20 pg/ml (P<0.05), and at the concentration of 1000 pg/ml of crude extract, the
highest %RSA of 84.85 + 8.90 and 78.37 + 1.22 were obtained.

Keywords: Mushroom, Polysaccharide, Phenol, Antioxidant
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0.016 waz 0.399 (P<0.05) ¢NAAU (Table 4; Figure 1)
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Table 1 DPPH radical scavenging activity, total contents of phenolic compounds, flavonoids and polysaccharides of

crude hot boiling-water extract from the cultured mycelia of Phellinus linteus without homogenization condition.

3h 6h 12h
Assay
(1:20) (1:40) (1:60) (1:20) (1:40) (1:60) (1:20) (1:40) (1:60)
DPPH radical scavenging 517.87 + | 327.57 + | 243.25 + | 484.89 + | 335.80 + | 279.02 + | 540.99 + | 326.98 + | 308.91 +
activity (IC _) 39.41° 15.87°" 30.82' 92.81° | 27.56" 11.20" 50.09° 25.55° 3.02"
Total phenolic content 2243+ | 2747+ | 5474+ | 2719+ | 3480+ | 6374+ | 3361+ | 3993+ | 56.35+
(mg GAE/ g of crude extract) | 2.49* 1.20" 4.30° 3.00" 2.10 0.67° 3.44% 1.30* 5.08"
Total flavonoid content 234.71 + | 409.61 + | 508.58 + | 343.71 + | 470.50 + | 51525 + | 218.83 + | 409.37 + | 438.14 +

(mg QE/ g of crude extract) 15.13° 57.07° 16.81° 12.15° 12.87° 5.61° 22.52° 6.27° 26.27%

Polysaccharides content 20152 + | 365.17 + | 411.00 + | 534.15 + | 393.53 + | 428.50 + | 449.27 + | 513.99 + | 365.62 +
(mg / g of crude extract) 13.17' 24.40% | 12.61°" | 20.23%° | 12.53% | 40.92°" | 17.01%" | 31.07* | 31.69%
Protein content 1783+ | 3545+ | 2109+ | 1864+ | 2224+ | 2552+ | 1694+ | 2134+ | 2116 +
(mg / g of crude extract) 0.06' 0.25° 0.28" 0.37" 0.21°" 0.75' 0.20 0.79" 047"

Values are expressed as means + S.E.M. of triplicate measurements. Means with different letters were statistically significant differences

(P<0.05; One-way ANOVA with post hoc Tukey's HSD test).

Table 2 DPPH radical scavenging activity, total contents of phenolic compounds, flavonoids and polysaccharides of

crude hot boiling-water extract from the cultured mycelia of Phellinus linteus under homogenization condition.

3h 6h 12h

Assay
(1:20) (1:40) (1:60) (1:20) (1:40) (1:60) (1:20) (1:40) (1:60)

DPPH radical scavenging | 960.08 + | 701.66 + | 414.71 + | 927.58 + | 345.84 + | 365.47 + | 1015.6 + | 352.454 749.41

activity (IC ) 79.12° 14.16° 1.16" 29.43° 4.54° 7.17% 20.80° | +557°  11.94°
Total phenolic content 1651+ | 2656+ | 2960+ | 2508+ | 4341+ | 36.54 1920+ | 4683+ 29.07 %
(mg GAE/ g of crude extract) |  0.54' 1.35" 0.62°" 0.89" 0.54% 1.17% 0.54" 0.67° 0.82"
Total flavonoid content 6089+ | 5444+ | 10178+ | 57.07+ | 13434+ | 13882+ | 51.30+ | 133.03+ 68.56
(mg QE/ g of crude extract) 1.49 4.30 8.33%" 3.33 6.88" 7.74" 4.16 4.41% 4.44"
Polysaccharides content | 447.22 + | 400.13 + | 335.32 + | 577.65+ | 313.09 + | 379.23 + | 479.23 + | 465.48 + 535.32
(mg / g of crude extract) 30.93%%" | 25239 | 757 29.76° 13.35¢ | 64.70"™ | 40.73"* | 6451  75.00®
Protein content 2506+ | 22.80+ | 3931+ | 13.94+ | 4737+ | 5476+ | 1076+ | 3034+ 1851+
(mg / g of crude extract) 2.64° 0.00°" 0.13° 2.33" 0.33° 1.03° 0.41 0.52° 212

Values are expressed as means + S.E.M. of triplicate measurements. Means with different letters were statistically significant differences

(P<0.05; One-way ANOVA with post hoc Tukey's HSD test).
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Table 3 Monosaccharides content of crude hot boiling-water extract from the cultured mycelia of Phellinus linteus

Monosaccharides Without homogenization condition With homogenization
(mglg of crude 3h 6h 12h 3h 6h 12h
extract)

(1:20) | (1:40) | (1:60) | (1:20) | (1:40) | (1:60) | (1:20) | (1:40) | (1:60) | (1:20) | (1:40) | (1:60) | (1:20) | (1:40) | (1:60) | (1:20) | (1:40) | (1:60)
Glucose nd nd nd 395.07 |nd 311.40|nd 351.89|nd 451.56|556.47 (192.74(397.75|392.69|352.91(17.26 [17.74 |16.78
Mannose nd nd nd - nd - nd 6.49 |nd 14.37 |15.14 [11.19 [18.20 |24.61 |17.99 |7.25 |7.27 |7.27
Rhamnose nd nd nd 63.24 |nd 39.44 (nd 52.04 [nd 30.52 (30.30 [20.42 |34.42 |40.91 (28.13 [15.81 |17.27 |17.02
Fucose nd nd nd 29.18 |nd 31.50 |nd 32.31 |nd 52.43 [64.45 |23.22 |56.37 |39.01 [42.51 |7.74 |8.36 |8.75

nd = not determined

- = not found
TOO 700
600 - 600
’ll R2 = (0.8014 ’ R? = 0.8303
500 - <> 500
= E
E a0 - L S A & 400
S ® 3
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D T T T T T T 1 I I I ‘ I I
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(@)

(b)

Figure 1 The correlation between the IC50 values of antioxidant activities and total phenolic content (a), total flavo-

noid content (b) of crude hot boiling-water extract from the cultured mycelia of Phellinus linteus without

homogenization condition.

Table 4 Correlation of the total contents of different bioactive components of crude hot boiling-water extract from the

cultured mycelia of Phellinus linteus.

Relation Correlation coefficient
|C,,(, and phenolic content (without-homogenization) r=0.801
|C,,n and phenolic content (homogenization) r=0.775
IC,;n and flavonoid content (without-homogenization) r=0.839
|C,,(, and flavonoid content (homogenization) r=0.828
|C,,n and polysaccharide content (without-homogenization) r=0.012
IC,;n and polysaccharide content (homogenization) r=0.399
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