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Effects of five mineral elements on mycelial growth and active
oxygen scavenging ability of VVolvariella volvacea

WANG Jing, ZHANG Fanhong, SUN Wanhe, TAN Qiangfei, YUN Jianmin,
ZHANG Wenwei, ZHAO Fengyun*

College of Food Science and Engineering, Gansu Agricultural University, Lanzhou 730070, Gansu, China

Abstract: [Background]| Strain degradation is a difficult problem in the production of
Volvariella volvacea. Exploring a simple and efficient rejuvenation method is an urgent
problem to be solved in the V. volvacea industry. [Objective] To investigate the effects of
exogenous addition of five mineral elements on mycelial traits and active oxygen scavenging
ability of degraded strains of V. volvacea. [Methods] The optimum concentrations of five
mineral elements were selected and added to the potato dextrose agar (PDA) medium. The
colony morphology, mycelial growth rate, mycelial biomass, active oxygen content, antioxidant
enzyme activity, and antioxidant substance content of V. volvacea were determined. [Results]
MnSO4, Na,SeOs, CaSOq, and FeSO4 could effectively improve the mycelial growth rate and
biomass of the degraded strains D1 and D2. The content of active oxygens such as O,-~ and
H,0, was decreased, and the content of reduced glutathione (GSH) and oxidized glutathione
(GSSG) and the activity of antioxidant enzymes such as superoxide dismutase (SOD), catalase
(CAT), glutathione peroxidase (GPX), and glutathione reductase (GR) were increased.
However, ZnSO4 had no significant effect on mycelial traits and active oxygen scavenging
ability of D1 and D2. [Conclusion] Exogenous addition of MnSO4, Na;SeOs;, CaSO4, and
FeSO,4 can effectively improve the mycelial growth and active oxygen scavenging ability of
V. volvacea, and the effect of MnSO4 was optimal.

Keywords: Volvariella volvacea; mineral clements; mycelial traits; active oxygen species;
antioxidant enzymes; strain rejuvenation
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1 AT RTENESEEELSHREN

Figure 1 Effects of five mineral elements on colony morphology of Volvariella volvacea.

CK ZnS0O,

’ ......

2 AT RITEXEL DO-D2 B ASHINE
Figure 2 Effects of five mineral elements on colony morphology of Volvariella volvacea D0-D2.
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Figure 3  Effects of five mineral elements on mycelium growth rate and biomass of Volvariella volvacea. A:
Mycelium growth rate. B: Mycelium biomass. Different lowercase letters indicate that different mineral
elements have significant differences in mycelial growth rate and biomass of Volvariella volvacea D0, D1

and D2 at P<0.05.

YR BE AR SNEGSI S A TR e,
Xof HE A R A P2 7 TR 22 A R R R/ IN I AR I
4 MnSO>FeS0,>CaS0,>Na,Se0;>CK>ZnSOy;
MAE PR RN MnSO4>Na,SeO;>CaSO,>
FeSO4>CK>ZnSO0,. 7] LLF )i 70 2 X 1 24
A K B IR 22 L W)t 1) 5 AN 58 4 — 30

16 5 Fi” By R, MnSO, % DO-D2 Rtk
() TR 22 M K T R B 22 AR ) 1 i T SR
£, M T CK 41, DO, D1, D2 WEZ 4K
WE T 15%. 22%. 27%. H2Z24Y)
AN T 20%.27% .30%. 7] LLF H MnSO,
R AL E MR D1, D2 Y B AR IR A B
HIVKZAVE . ZnSO, A5 , DO R 224 Kk
JERAE Wi B A I B v, i D1. D2 IR
22 15 R R AR A U T X B A
24 WRRATEMNEZLA ROS SEMFNY

ROS J& 5 i £ FH T A AR AL I B SN 2
0, . H,0, /& ROS WEZH /7. % DO-D2

2RI Oy HoOp it ATilE , S5 Un1Al 4
Jii7R o DO BkR Or ™ HoOp P i BEAIK, Pl 5 45 TR
FIRALFR AN, O™ H0, TER Z KN
RREA —ENRES.

SMEEIN S MR A, 5 CK 4M L,
MnSO, . FeSO,. CaSO,4., Na,SeO; AL B 1) O,
H,0, & & B[R F2 R . P MnSO,
AP Oy H 0, & i B 35 F K (P<0.05),
DI. D2 1y O &AL T 15%. 17%,
D1. D2 i H,O, & 4 AR T 20%. 28%.
ZnSO, AL PELA N B 224K O, H,0, Fr R AS
B3 (P>0.05),

25 HRAERMNEZLEMELEEDN
=AU

SOD. CAT. GPX. GR %48 Ll vl LIA
B B A AR P B9 ROS . X DO-D2 1 #k B Pt 48
FRREE S AT, S5 SR S s, BG4k
BN, PUE AL IE B R, S5 Xt

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



FIER

Microbiol. China

4016 A
A 035~
’ I MnSO, Bl Na,SeO, H CaSO,
030k CdFeSO, EZnSO, 64OCK " %_%_
a
a bh _I__%_ [ 2 2
025+ a C
& bbecI - C bC
&b
b; 0.20
S 015
0.10
0.05
0.00
DO Dl D2
Strains

B4 AMTRTENEEEZ 0,7 O, REWEMW  A: O . B: H,0, &
D2 {22 ROS & i 25 7 B 3% (P<0.05)

FRANFW BT E X E 4 DO, D1,

Figure 4 Effects of five mineral elements on mycelium O,
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and H,O, content of Volvariella volvacea. A:

0O,  content. B: H,O, content. Different lowercase letters indicate that different mineral elements have
significant differences in ROS content of Volvariella volvacea D0, D1 and D2 at P<0.05.

- oo O >
S'e---- o0
bo| Co NN NN T 5
--_- 0.00
| ———
-—Mn- | _2:00

B 5 HMT RTENEHFEZ SOD. CAT.

GPX. GREMHIFNG

Figure 5 Effects of five mineral elements on
mycelium SOD, CAT, GPX, GR activities of

Volvariella volvacea.
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Figure 6 Effects of five mineral elements on mycelium GSH and GSSG content of Volvariella volvacea. A:
GSH content. B: GSSG content. Different lowercase letters indicate that different mineral elements have
significant differences in GSH, GSSG content of Volvariella volvacea DO, D1 and D2 at P<0.05.
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