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Physiological and biochemical characteristics of degenerate
mycelium of Flammulina filiformis
TIAN Tian YAO Lan FAN Dongyu LIKexin LI Changtian” LIYu'

Engineering Research Center of Chinese Ministry of Education for Edible and Medicinal Fungi, Jilin Agricultural
University, Changchun, Jilin 130118, China

Abstract: [Background] In the process of subculture, Flammulina filiformis strains will degenerate, which
affects the yield and quality of F. filiformis strains. [Objective] The physiological and biochemical
characteristics of the mycelia of the degenerative strains of F. filiformis were studied in order to select the
degenerate strains of F. filiformis. [Methods] This experiment by F. filiformis original strain (H) and
degenerated strains (T) as the research object, measuring the different carbon source culture medium on
physiological and biochemical characteristics of mycelia and superoxide dismutase (SOD), peroxidase
(POD) and catalase (CAT) activity, and determination of mycelia in the cultivation of laccase (Lac) and the
activity of the manganese peroxidase (MnP), recorded the mycelia recovery after scratching the fungi.
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[Results] The mycelia growth rate of T in each carbon source was lower than that of H, the levels of
oidiospore were between 3—4, the activities of SOD and CAT activity were lower than that of H, and the
activity of MnP and Lac were the same as H at the 5th day, and lower than H at the 10th, 15th and 20th
days. The recovery time of T was longer than H, and the growth thvigor of the restored mycelia was less
dense than H. [Conclusion] By exploring the physiological and biochemical characteristics of the
mycelium of the original strain and the degenerated strain of F. filiformis, it provides a theoretical basis for
judging whether the strain of F. filiformis is the degenerated strain.

Keywords: Flammulina filiformis, strain degeneration, mycelium, biological characteristics
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Table 1 Effects of different carbon sources on the mycelium growth of F. filiformis

{373 Atk H R T
Carbon source Strain H Strain T
AR S AR K
Growth rate (mm/d) Growth vigor Growth rate (mm/d) Growth vigor
b i 9.78+0.21a Sainid 6.85+0.14¢ 4
Glucose
S 9.42+0.48a Sainid 6.95+0.32¢ 4
Fructose
i 10.58+0.83a Sainis 8.05+0.55b 4
Sucrose
T SN 9.48+0.78a ++ 7.66+0.52bc +
Trehalose
bkt 9.63+0.24a Sainis 9.62+0.24a 4
Dextrin
A TEVER 9.67+0.41a SHHE 8.45+0.27b 4

Soluble starch

TE: +: WM + BZEWRE: ++ WS, R/ NETFRIREREH

Note: +: Mycelia grow weakly; ++: Mycelia grow ordinarily; +++: Mycelia grow strongly. Different lowercase letters indicate significant

differences

Wiz BEGlucose  J:BfFructose FERH Sucrose

sls[ole

1 FREERE T €5 EELHERER

T3 Trehalose

RS Dextrin 7] METEN Soluble starch

Figure 1 Grouth of F. filiformis mycelium under different carbon sources
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2.3 AREKIFEX &5 #EEZ SOD. POD A1 CAT
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SOD I N H5EE ROS HIZE—IE Rk, SOD i%
PETRE, PURRIPTAILRE TR KRB XF H AT
P 2235 BRTE PR 0 TP E AL SOD .POD Fl CAT
WEPEHTIE . T B9 SOD il CAT W& MK T H,
M 3. 4, 5Fn. HAELIBIBINE I 0 1y 7% 2k
%) SOD &M 5 LA . M iehE . WK AR IE Y
RigRdk B WEMEES, T 162 B BRI 15
FR3E LA SOD JEPES LANENE | TFiehs . AliE ke
Ky B ABRIR RS SR b B 2R HAT
FELUR A B A IR B 3538 By POD &5 IR
Wi RENE . TGEENE . RTVEETEAT . WIDRE AR B
FREE LA WL H AL A AR R 5
B CAT WM LA M AR ) B 9538 B A
WEMZES, TSR R
CAT 155 AR VA PERE Ry . BIRS AR R R 72 |
HBEEES

*2 AFEKETEERAENE H S5RUEW T B9
mFEKIEFER

Table 2  Effects of different carbon sources on the
oidiospore formation of F. filiformis

R 3 TRAKETEHEREER H SRUEHR T &Y
SOD ;&M%
Table 3 Effects of different carbon sources on mycelium
SOD activity of F. filiformis

il TR 71

Carbon source Enzyme activity (U/g)
Wtk H Wk T
Strain H Strain T
% Glucose 257.04+4.68d  183.6+2.97d
HLE Fructose 346.14+5.02b  183.1+1.95d
HEME Sucrose 267.62+2.98d  166.04+1.78¢
T H Trehalose 315.4242.54c  234.27+3.7b
ATV TR 243.4+1.96d  226.56£6.13c
Soluble starch
HiH§ Dextrin 656.48+32.11a  414.3+1.3a

x4 TREKETEHERGEEKR H SRUER T &Y
POD &1

Table 4 Effects of different carbon sources on mycelium
POD activity of F. filiformis

BRI Wtk H
Strain H

Wk T

Carbon source Strain T

Hi%iH% Glucose
B Fructose
THEHE Sucrose
T3 HE Trehalose
kS Dextrin

1
0
1
1
0
AP ETERT Soluble starch 1

3
4
3
3
3
4

R (536}
Carbon source Enzyme activity (U/g)

Btk H Btk T

Strain H Strain T
% Glucose 1653.33+61.1a  946.67+61.1a
SLBE Fructose 476.67+55.08¢c 166.67+23.09¢
FEME Sucrose 613.33+46.19b  373.33£166.53b
V6 5EM Trehalose 560+40bc 280+40bc
TR 360+40d 280+40bc
Soluble starch
Kk Dextrin 64069.28b 240:40bc

x5 FRKETEHERAER H SRUEK T 8
CAT &%

Table 5 Effects of different carbon sources on mycelium
CAT activity of F. filiformis

Tl Tt

Carbon source Enzyme activity (umol/(min-g))
itk H bk T
Strain H Strain T

% Glucose 1.3+0.19a 0.18+0.14¢

FB% Fructose 1.54+0.36a 0.39+0.26¢

HERE Sucrose 1.51£0.23a 0.60.09bc

W3l Trehalose 0.54+0.31b 0.45+0.14c¢

Al TE RS 1.38+0.39a 0.95+0.18ab

Soluble starch

WS Dextrin 1.63+0.29a 1.17+0.3a
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24 THIHEEFHIPELZA Lac 1 Mnp F1E

H Fl T ZEES R A 2217 Lac 36 EF1 MnP {54
TER 22 FH Y BB TE, T B Lac J&TEESS 5 K
5 H Y Lac IEYEME], T AY5S 10, 15, 20 K1 Lac
TEYESSRT H (% Lac iEHE(E 2). T A9 MnP 1§47
% 5 K5 H M MnP HHAHR], T7E 10, 15, 20 d
(1) MnP 3EPEART H (%) MnP &%
25 RERHNELHREER

H A T 1R G 7ERHE b I 22K 58 S B0 A —FF
(RRAS, WiE 3 Bk, B 3A. B2 H M T &5
55 4 RILAERHE RGO, H T 2246 B HE T
Rk, T IEZTERNER AR % ; K 3C. DJEH
T 8RS 5 RIMZLTERHm RS DL, H 2
R 5E4, T WIRIFFGR T % .

A

25.00 [ ——=H =T
20.00 |
15.00
10.00

5.00

Laccase activity (U/g)

0.00 120 240 360 480

t (h)

3 W54

GETE BN T ACRAER S, BB E S
GEraT R R —E R, IR
RIRR A A B AR AR S A PSR IFIE o AT it I
E ST IR AR LR AL TR AR 1A IURAIE S 2, Bk
WAL R R AU B, W RAE R 224 K [ Beig
P S IB A SCREAR, AUREPZ AR H PR 2
AT, D AR A2 A 7l S A XU

R TR LT | AR SR bRl LU
oty B TR A 22 AR A R R A N, L
i, AR LTS TRIERE, ABFoE & BB 35 5k
HR BB DAL ) AN () X6 D B R 4 T 22 A KR A R
i, X IR AR TR AR Y T 22 A O AT AN R 52, IR
TR BRI B 22 2 K BPEAR F IR R Tk . e

B
30.00 ¢

bl =T
25.00
20.00 f
15.00 |
10.00 |

5.00

Manganese peroxidase activity (U/g)

0.00

120 240 360 480
¢ (h)

2 SHERLEEFNPES. 100 15, 20 RARBMEISHIEENEE
Figure 2 Changes of Lac and MnP activity of F. filiformis mycelia in medium for 5, 10, 15 and 20 days

3 eHHBRERELRERR

Figure 3 The mycelium recovery of F. filiformis
H: A, BIERJEH 4 X; C. DERIEH S K

Note: A, B Fungi scratching after the fourth day; C, D Fungi scratching after the fifth day
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RIBAREEFIREORZ , WL P HAERKE
BRI, X SRR E R —8. FARHARRER
HAE S WA, ANERER AL, B
PR AR LS, SEFHEERA TR E 2R
TR, A% 22 S5IR A SRR T B 22
AR, SRR, 5 T30 LR
SR ARSI T ANRIBRIERT H M T M1
I SRR T T R =7 3—4 L2 [A],
H 7E 0-1 2 (8] PR TE PRI ER 4 10 TR AR 2 7
BALET, B PL FR A PRA AL IEAE A 4 T 20 DR 204
RRIREIE NG LR AL 0125 P AL A% FE R o

Kt R, RIERPR SR B T AT BR
e, IEMEERER RIS . 1D E A @S XT
Ui OB AL B RR AL SN, R BRI R A
PR IE PR B LA i s PR 4E RE 1 T e B
AT R W FLA AR SOD BRHGTE 1 i 3
TR R, SANREE R -8, A5t
EEEEAR I T R ERREYE, Y TR AL RE
TEAERRIR T R A AL ALl . o A eI . 14
A U A B TS S IR TR R B 22 5, AR IETE MR
JE XS AR AL I T HLE T T A, S 4t
T AR TR AR S 1R AL R AR AL T — A IME R S 5L
RAETARR T 7E85E FRRH 0 T 22 R Wl s PRI T LR TR
P H, 5B E R E R W 2R KB F
SRR MR G BAREDE, 4k AR AL
Rl E R e
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