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Chemical compositions of fermented Polygonum multiflorum
Thunberg. root by Lentinula edodes (Berk.) Pegler mycelials

cultivation
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ABSTRACT: This study was performed to determine the optimal condition for Lentinula edodes JMI-10079 mycelium cultivation
on the root of Polygonum multiflorum. We also analyzed the proximate composition, total amino acids, and minerals in the root
of P multiflorum cultivated with L. edodes JMI-10079 mycelia. The optimal temperature and pH for L. edodes JMI-10079
mycelium cultivation on the P multiflorum root were 25°C and pH 5-6 respectively, whereas the optimal carbon and nitrogen
sources were glucose and maltose, respectively. The content of crude protein, crude fat, and ash in the P multiflorum root
cultivated with L. edodes JMI-10079 mycelia was higher than that in the uncultivated P multiflorum root. The content of crude
fiber was the highest in the control. Total amino acid analysis revealed that the contents of total amino acids and total essential
amino acids were increased by higher root of P multiflorum concentration.
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Table 1. Different ratio of sawdust the root of Polygonum
multiflorum(PM) by Lentinula edodes JMI-10079 mycelials

Mixed ratio (%)

Materials
B C D E
Sawdust 100 70 50 30 0
PM 0 30 50 70 100
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Table 2. The mycelial concentration of Lentinula edodes JMI-
10079 on the root of Polygonum multiflorum by different
temperatures

Temperatures Mycelial concentration (30days)
23°C Fa—
25°C e+
27°C FHH++
29°C ++

“Mycelial density +: Poor +Thin +++Sparse -++++Compact
+++++:Very compact

100
90
80 -
70
60
50
40 A

Mycelial growth (mm)

30 A

20 A
10 -

1 3 5 10 15 20 25 30 35 40
Fermetation period (days)

Fig. 1. The mycelial growth of Lentinula edodes JMI-10079 on
the root of Polygonum multiflorum by different temperatures.

ol HAl &3 pH

pHll W& A3l Q BaE 913 L. edodes IMI-10079
ARl A A3 Fig. 2. 2 Table 391 ERSich. pH
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M= AR Aol Hol Aze o= YTt o
3 ANZE L edodes IMI-10079 o5 Aol 233
AH=E pH 5~89E Sle 5 SiSiTh.

100 4
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E 70 | THPHS T
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Fig. 2. The mycelial growth of Lentinula edodes JMI-10079
on the root of Polygonum multiflorum by different pHs.
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Table 3. The mycelial concentration of Lentinula edodes JMI-
10079 on the root of Polygonum multiflorum by different pHs

pH Mycelial concentration (30days)
4 r—
5 ++++
6 ++++
7 +++++
8 +++++

"Mycelial density +: Poor ++Thin +++:Sparse ++++:Compact
+++++:Very compact

A3 E 9%k L edodes IMI-
100799 #AMYSS 913 HA BadES Adslr] {3
HAAAI= BE Aol Aol Fzsi debser,
glucose M| TolA 7 FS 3 ThH(Fig. 3, Table 4). &
S Aol ARgshe Fhubr B FERe ARl gk
lignin, celluloseE Al¥8hH, A S| o483 S5l
FhoZ ARE-ETH(Varoquaux ef al., 1999).

H2 Aads Adgsh] 93 4923 ammonium

tartrate 2} glutamic acid *]12]7-olA thEFHT Ago]

100
=== Glucose
90 - =fl=lactose
20 - Maltose
=== SUCTOSE
£
E
£
E
e
oo
=
®
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>
2

15 20 25 30

Fermentation period (days)

10

35 40

Fig. 3. The mycelial growth of Lentinula edodes JMI-10079
on the root of Polygonum multiflorum by different carbon
resources.

Table 4. The mycelial amount of Lentinula edodes JMI-10079
on the root of Polygonum multiflorum by different carbon
resources

Carbon resources Mycelial amount (mg/30days)

Glucose 48.7+4.2"
Lactose 40.2+3.7
Maltose 45.6+4.4
Sucrose 43.1+5.1

" Values are presented mean £ SD(n=3).

)
e T
100 === Ammonium tartrate
90 | == Glutamic acid
Malt extract
80 - ==>=Potassium nitrate
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Fig. 4. The mycelial growth of Lentinula edodes JMI-10079
on the root of Polygonum multiflorum by different nitrogen
resources.

Table 5. The mycelial amount of Lentinula edodes JMI-10079
on the root of Polygonum multiflorum by different nitrogen
resources

Nitrogen resources Mycelial amount (mg/30days)

Ammonijum tartrate 17.6+2.1"
Glutamic acid 23.9+3.4
Malt extract 42.743.7
Potassium nitrate 26.1+2.9

" Values are presented mean + SD(n=3).

A Z381592 ™, malt extract®} potassium nitrate =] 2]l
M= gzl Hla] A F3lo] e 4 lsla,
malt extract %] 2]oA 71 %531 THFig 4, Table 5).
71E Aol FadS wiFste] 179 F 2.6 g/Le]
£o] Yehthe Bl (Lee ef al., 1998) & 7+& 7|7k &
Stol 140 L 3L wljkolA] AA FAA oF 55 gLE
A= A3} (Shim et al., 2014)F ¥ 2E wf 2 A+
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25°C, A pHE 5-6, 3
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Table 6. Proximate compositions of fermented the root of Polygonum multiflorum by Lentinula edodes JMI-10079 mycelials

Composition 5 Contents(%)
A B C D E

Moisture 56.91+0.89” 58.81+1.08 56.48+0.74 60.87+0.82 59.54+1.04
Crude protein 2.4+0.05 2.71£0.04 3.15+0.09 4.18+0.09 4.0240.10

Crude fat 0.25+0.02 0.1+£0.01 0.16+0.01 0.38+0.01 0.1x0.05
Crude ash 0.85+0.03 1.58+0.03 2.02£0.08 2.26+0.04 2.84+0.02
Crude fiber 3.2+0.07 2.9+0.08 3.02+0.10 2.96x0.07 2.45+0.05
Nitrogen free extract 36.39+2.11 33.9+1.74 35.17+0.91 29.35+2.31 31.05+1.34

" Symbols are referred to Table 1.
? Values are presented mean = SD(n=3).

Table 7. The contents of total amino acids of fermented the root of Polygonum multiflorum by Lentinula edodes JMI-10079
mycelials

Composition 5 Contents(mg3)
A B C D E
Aspartic acid 37.15+0.25” 72.43+0.84 98.18+0.07 130.91+0.51 140.88+0.78
Serine 18.23+0.18 158.34+1.48 164.78+0.47 273.33+2.08 283.33+2.81
Glutamic acid 60.03+0.05 120.01+0.98 137.84+0.87 188.63%0.18 200.34+1.18
Glycine 23.78+0.07 90.84+0.48 121.78+0.75 181.78+0.17 201.13£0.82
Histidine 22.75+0.08 88.58+0.84 100.34+0.67 197.63+2.14 200.57+0.93
Arginine 262.45+0.18 458.48+1.18 524.96+5.81 600.64+5.17 654.68+2.84
Threonine 393.35+0.23 334.76+2.87 560.67+2.87 581.69+3.34 591.18+3.48
Alanine 201.95+0.87 120.38+0.94 150.67+2.41 191.51+0.78 214.96+0.84
Proline 163.68+0.78 100.84+0.84 120.74+0.72 134.17+0.88 148.8740.14
Tyrosine 92.93+0.04 64.57+0.87 87.59+0.49 98.29+0.64 100.31+0.43
Valine 55.00+0.08 79.58+0.14 100.48+0.48 115.4940.41 127.76+0.18
Methionine 16.98+0.04 15.01+0.07 19.58+0.21 21.71+0.01 36.88+0.07
Lysine 127.10+0.18 80.18+0.08 111.52+0.38 136.47+0.48 145.47+0.28
Isoleucine 35.58+0.04 80.58+0.41 147.11+0.71 160.85+1.87 187.81+0.38
Leucine 32.05+0.48 70.41+0.48 150.84+1.11 185.3440.91 200.65+0.78
Phenylalanine 42.23+0.18 85.78+0.14 152.84+2.87 175.26+0.87 195.58+0.46
TAA? 1,585.20 2,020.77 2,749.92 3,373.69 3,630.40
EAA? 725.03 834.88 1,343.38 1,574.44 1,685.90
EAA/TAA(%)” 45.74 41.31 48.85 46.67 46.44
" Symbols are referred to Table 1.
2 TAA, total amino acid.
Y EAA, total essential amino acid (Thr+Val+Met+lle.+Leu.+Phe+His+Lys.).
Y EAA/TAA(%), total amino acid/total essential amino acid.
" All values are mean + SD(n=3).
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Table 8. The contents of mineral of fermented the root of Polygonum multiflorum by Lentinula edodes JMI-10079 mycelials

Contents(mg%)
Composition 5
A B C D E

K 1,710.31+0.45” 1,657.51+0.85 1,509.12+0.92 1,151.43+0.42 1,109.53+0.48

Ca 94.28+0.15 96.22+0.14 91.6+0.05 107.0140.61 105.9140.25

Mg 103.25+0.04 113.78+0.47 126.41+0.43 115.86+0.26 121.8440.18

Na 4.2240.01 6.31£0.02 7.24+0.01 5.61+0.01 7.26£0.01
" Symbols are referred to Table 1.
? Values are presented mean = SD(n=3).
Hov, Broriito e Ak, Ee) ARHM L EHSUT. e EuwAl g HHene 4L
2 8RB olje BB G oloREe] B4 2 =i 25°C A0H, pH 5-89] WA @A) I35
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