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Abstract

This study analyzed the physicochemical characteristics of Astragalus membranaceus (AM) fermented with seven
different mushroom mycelia. Physicochemical characteristics, such as contents of moisture, pH, total reducing sugars,
free sugar, and isoflavonoid, were investigated. The moisture content was increased in most of the samples. The
pH values of AM fermented with Phellinus linteus and Flammulina velutipes were increased, while the pH of
other samples were similar to that of non-fermented AM. The reducing sugar content was in the range of 211.69~391.74
mg/100 g. The extraction yield using water was higher than that when extracted with 80% ethanol. The free sugar
content was increased through fermentation with mushroom mycelia. However, the glucose contents of the 80%
ethanol and water extracts were decreased. Finally, the calycosin and formononetin contents in 80% ethanol and
water extracts of AM fermented with Phellinus linteus were 2,549.24 mg/g, and 827.66 mg/g for calycosin, and
1,366.69 mg/g and 221.28 mg/g for formononetin, respectively. These results suggest that fermentation with mushroom
mycelia could be used to increase the bioactivity of AM. The mycelium-fermented AM might be a valuable source
of functional material and edible resource for industry.
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Table 1. pH values, moisture contents, and reducing sugar
contents of Astragalus membranaceus fermented with different
mushroom mycelia

Components
Strains Moisture contents Reducing sugar
®%) pH (mg/100 g)

Control 2638+0.01"" 5.56+0.01° 235.83+0.04°
P, linteus 49.58+0.04" 6.51£0.02° 346.73£007°
P. ostreatus 33.112007" 530£001° 256.05£0.10°
F. fomentarius 28.740,05 4.66£0.01° 215.60£0.15
G lucidum 34.58:001° 5.52£0,00" 211.69:027"
P. ermgii 38.92+40.06" 5.61:0.02° 289.97+0.11°
F. welutipes 35.54£0,04° 6.41+0.02° 391.74+0.14"
L edodes 34.930,02 5.570.00" 226.69:0.12"

Walues are meanzSD (n=3). Means with the same letter in each row are not significantly
different by Ducan’s multiple range test (p<0.05).
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Table 2. Extraction yields of Astragalus membranaceus fermented
with diffeent mushroom mycelia

Yield (%)
Strains

80% EtOH extract Water extract
Control 33.600.10" 40.800.11
P. linteus 20.00+0.09 36.00+0.11
P. ostreatus 27.20£0.11 33.60+0.09
F. formentarius 32.800.10 32.800.12
G. lucidum 25.6010.11 45.60+0.09
P. ermgii 28.00+0.08 52.00+0.10
F. velutjpes 32.800.12 41.60+0.11
L edodes 28.00+0.10 42.40+0.08

"Values are meantSD (n=3).
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Table 3. Free sugar contents of Astragalus membranaceus fermented with different mushroom mycelia

Contents (mg/100 g)

Strains 80% EtOH extract Water extract
Fructose Glucose Sucrose Fructose Glucose Sucrose

Control 1260.85£0.14" 1199.83£0.19" 7807.30:0.14° 1166.0420.03° ND 9324.40£0.05"
P. linteus 854.610.10" 929.26+0.13° ND 484.60£0.08" 1547.5120.08 ND

P, ostreatus 1798.580.15° ND” 6591.3520.19' 1169.97£0.07° ND 6638.0120.10'
F. fomentarius 1065.1820.06* ND 5991.62:0.14° 941.46+0.10° ND 9149.86:40.12°
G lucidum 1306.49+0.11° ND 7865.18+0.15° 1132.7440.12° ND 8601.92+0.08"
P. erngii 215461£0.15" 1109.73+0.05° 7110.7420.08° 1528.03£0.06" ND 6154.980,04°
F. velutipes 2030.89:0.10° 1173.3920.13° 8432.010.11° 1232.1120,02° ND 6935.48:0.09°
L edodes 1417.1240.13° 999.62+0.21" 8929.60:0.14' 1091.650.19' ND 8691.36:0.20°

Values are mean+SD (n=3). Means with the same letter in each row are not significantly different by Ducan’s multiple range test (p<0.05).

2)ND, not detected.



Physicochemical components of Astragalus membranaceus fermented with mushroom mycelia

(20)8] Ko o]atH FAFAS] amylasext-all &4l <3 A
glucose 7 2 oz FaFojA gl r|d=
o] &¥lo] Xtta HuEtt a2y & APA o

Table 4. Major isoflavonoid contents of Astragalus membranaceus
fermented with different mushroom mycelia

Contents (mg/g, dry weight)

Strains 80% EtOH extract Water extract

Calycosin ~ Formononetin ~ Calycosin ~ Formononetin
Control 732.15:0.10"  605.75£1.70°  272.74:1.08°  103.03£0.10
P. linteus 2549244207 1366.69<1.17" 827.66+0.60" 221.28:0.18"
P ostreamss  69132£130° 57645:059° 285211082 122.29:0.78"
F. fomentarius ~ 646.02£1.06°  50024£037°  29123£139° 115.441.56°
G licidum — 702.87+285  56802:0.70° 273.95:0.72° 120.19+1.02°
P. erngii 702.62£1.89°  619.63:1.68° 30334:1.07° 128.78:0.58°
F wlutipes  98357:147° 744.14£199° 32836£122° 127.64:0.58°
L edodes 788.29+0.83° 621224158 349.45:0.64° 142.35:1.18"

Walues are meantSD (n=3). Means with the same letter in each row are not significantly
different by Ducan’s multiple range test (p<0.05).
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Fig. 1. HPLC chromatograms of the 80% ethanol extracts of Astragalus membranaceus fermented with different mushroom mycelia.
A, 80% EtOH extract of control; B, 80% EtOH extract of Astragalus membranaceus fermented with 2. /Jinteus. 1, calycosin; 2, formononetin.
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Fig. 2. HPLC chromatograms of the water extracts of Astragalus membranaceus fermented with different mushroom mycelia.

A, water extract of control; B, water extract of Astragalus membranaceus fermented with P. Jinteus. 1, calycosin; 2, formononetin.
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Physicochemical components of Astragalus membranaceus fermented with mushroom mycelia 55
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