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Screening, Fermentation Optimization, and Mycelial Characterization of
Selenium—Enriched Pleurotus ostreatus Strains

ZHANG Wenjing', LIU Huan?®, LI Hongbo', MO Haizhen', LIU Zhenbin™
(1. School of Food Science and Technology, Shaanxi University of Science and Technology, Xi’an 710021, China; 2.
Shangluo City Agroecology and Resource Conservation Centre, Shangluo 726000, China)

Abstract: To explore the optimal selenium-tolerant strains in Pleurotus ostreatus and determine the
culture conditions and mycelial characteristics, four kinds of Pleurotus ostreatus were screened by
solid culture and liquid fermentation. Pleurotus djamor was selected to culture selenium-enriched
mycelium. The enzymatic activity indicators and the in witro antioxidant activities of mycelial
proteins and polysaccharides were determined. The results determined Pleurotus djamor as the best
selenium-tolerant species. The optimal culture conditions were as follows: shaking speed of 150
r/min, pH 6.5, temperature of 25 ‘C, and selenium concentration of 5.0 mg/L. Compared with the
conventional mycelium, the selenium-enriched mycelium promoted the activities of PPO, POD and
SOD, improved the stress resistance of mycelium. The selenium-enriched mycelium and its
polysaccharides and proteins had strong scavenging ability to DPPH, superoxide anion radical and
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hydroxyl radicals. Finally, the effect of selenium-enriched mycelium of Pleurotus djamor on the

survival rate of Caco-2 cells was investigated, and it was found that the selenium-enriched mycelium

could inhibit the survival rate of Caco-2 cells. The selenium-enriched liquid fermented mycelium of

Pleurotus djamor has been preliminarily determined with high physiological activity, which could be

considered as a selenium supplement.

Keywords: selenium enrichment, liquid culture, Pleurotus osireatus, fermentation conditions,

antioxidant
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Fig. 1 Mycelial growth of four species of Pleurotus ostreatus on solid medium with different selenium concentrations
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Fig. 2 Changes in colony diameters of mycelium of four edible fungi during the fermentation process
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Table 2 Mycelial growth characteristics of different edible fungi
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Table 3 Selenium enrichment effect of different Pleurotus ostreatus
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Fig. 3 Single—factor results of liquid fermentation of Pleurotus djamor

222 ERBMA NH AR K EEF
22 A A R T Y S BRURR PR B pHL | IR
Ml Na,SeO; W 4 NN RIEATIELIRK, UHE
AR TR AR A

HH 2 4~5 AT LA 52 M - 4 il ol 224K 2R )
W E N C>D>B>A |, B F% 3 >Na,SeO; i i ¥ [ >
T >pH, 217 1 & WA &R B AR T2 S50k
ALBC\D,, T IE AR R A XA AL A, e I 3 1F

AT, ARAR L0125 006 R 22 AR AE ) i 1.204 mg/LL,
ST I 4340 101.23 pglg.

2.3 H2E%HEIEN

231 EEa T DMRI)E M kB T 2L
4w B 22 /R 19 SOD \PPO \POD fif i L K MDA
JoT i JEE OR W B SR AR B, LA B G ) 21 05 TR 22 4 Ny
XofBE Ll A G AL B X 40 S 4 T 22 BELAR R B R
M, 25 SR LI 4,

LRSS LR A SR 2024 FE 4355 6 1



RESEARCH ARTICLE

ZHANG Wenijing, et al: Screening, Fermentation Optimization, and Mycelial
Characterization of Selenium —Enriched Pleurotus

ostreatus Strains

5 .
{imt.
1 1 1
2 1 2
3 1 3
4 2 1
5 2 2
6 2 3
7 3 1
8 3 2
9 3 3
K, 0.876 0.980
K, 0.959 0.873
K, 0.946 0.927
R 0.083 0.107

x5 EXHBAESH

¥ )5
pH 2

0.012 0.284
b9 0.017 2 0.402
L2557 0.106 2 2.509
Na,SeO;
. 0.034 2 0.805
SRR
2= 0.170 8
& 3.0
°
g
£
m
&
%
i
iz
h\_g
<
a 0 _
= e
(a) MDA
600
500 ¢
= 400}
% 300}
200
o
w

100 |

JiZH

(¢) SOD

x4 EXHBEERSHW
Table 4 Orthogonal test results and analysis

4.460
4.460
4.460

4.460

Xf IR

X -

1
2
3
2
3
1
3
1

2

1.016
0.991
0.774
0.242

1 1.104
2 0.859
3 0.665
3 1.018
2 0.837
2 1.021
2 0.819
3 0.923
1 1.095
1.012
0.900
0.869
0.143

A B C D B2 L) il [ 53 4K/
pH TR P PRI il o R (g/dL) (pglg)

104.280

31.696
87.840
92.740
57.644
24.123
28.294
94.076
44.657

B X6 21 F- 285 T 22 74 AR AR R 1 1 52 e DL T 4

4 (a) Rl Wt 2T - 45 TR 22 MDA Jot 5 R SR Uk BE 1 5

e, JIAR 2H 9 MDA JB 5 B8 J)R ok B e T AR Il 24, 3
BITE Na,SeO; Fi M E 4 5.0 mg/L B, HZZKNFA
BEY) TG0, R TR A A R A A
BERIR , WX LTF-25 P 22 PPO TR M52
IR 255 P v T A 0 A 2L 5 P G ) 8 0 A A T B
= PPO B s MR R B 4(c) MR

PPOFiF/(U/g)
O = N W kA LN 0

PODJ§E/(U/g)

600 ¢

YL X Rl
(b) PPO

i ZE pogicE
(d) POD

B4 BENOFHERLERELHENRN
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