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ABSTRACT: Objective To determine the best medium composition and fermentation conditions to maximize the
production of exopolysaccharides from Lentinula edodes through submerged fermentation, as well as to analyze the
structure and assess the antioxidant properties of the extracted exopolysaccharides. Methods  Single-factor
experiments were conducted to identify the optimal carbon and nitrogen sources and their concentrations. Furthermore, 3
key factors influencing the yield of Lentinula edodes exopolysaccharides—pH, liquid volume and agitation speed were
selected for response surface methodology optimization under controlled fermentation parameters (pH, liquid volume,
rotation speed, inoculum size and fermentation time). The exopolysaccharides produced under these optimized
conditions were characterized using scanning electron microscopy, ultraviolet spectroscopy, infrared spectroscopy and
thermogravimetric analysis. Their ability to scavenge free radicals, including 1,1-diphenyl-2-trinitrophenylhydrazine
(DPPH), 2,2-biazo-di (3-ethyl-benzothiazolin-6-sulfonic acid) diammonium salt, and hydroxyl radicals, was also
evaluated. Results Glucose at 20 g/L and yeast extract at 5 g/l were identified as the optimal carbon and nitrogen
sources, respectively, for submerged fermentation of Lentinula edodes. The ideal fermentation parameters were pH 6,
liquid volume of 101 mL, agitation speed of 149 r/min, inoculum size of 5% and an 8-day fermentation period. Scanning
electron microscope images showed that the exopolysaccharides had a loose structural morphology. Ultraviolet
spectroscopy revealed no absorption peaks indicative of nucleic acids or proteins, while infrared spectroscopy displayed
characteristic polysaccharide absorption bands at 3408.1, 2920.5, 1646.1 and 1324.5 cm™'. Thermogravimetric analysis
demonstrated that the polysaccharides maintained good thermal stability between 28 °C and 180 °C. The
exopolysaccharides exhibited strong antioxidant activity, with scavenging rates of 60.14% for DPPH radicals, 53.47%
for ABTS cationic radicals and 93.94% for hydroxyl radicals. Conclusion The study optimize the submerged
fermentation process for producing exopolysaccharides from Lentinula edodes, confirming the method’s stability and
practicality. These findings provide a theoretical foundation for enhancing fermentation efficiency, increasing
polysaccharide yields and supporting further development and application of Lentinula edodes polysaccharides.

KEY WORDS: Lentinula edodes; exopolysaccharides; single-variable experiment; response surface analysis;

structural characterization; antioxidant properties
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Table 1 Levels of factors in response surface experiments

K A: pH B: W H/mL C: %34/ (r/min)
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1.3.6 Jask % HEa= ke

K R e an BRI 17, A 4 5T 95%2,
e 4 °CRE I, 4000 r/min 5.0 10 min, WHETKE, £
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Fig.1 Effects of different carbon and nitrogen sources on mycelial growth biomass
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Fig.4 Effects of different mass concentrations of yeast extract on
mycelial biomass
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Fig.9 Effects of Inoculum size on exopolysaccharide content and
mycelial biomass of Lentinula edodes
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Table 2 Analysis of variance for single factor experiments

JfL Ak 2 4/ (g/L)

2
A Wk
e 0.40 0.04
oa AL 0.48 0.03
W 0.50 0.07
PR IR 0.55 0.13
pH 0.50 0.09
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2.3 WRIE AL TRIE L B S #£3 HERIHSHR
231 g AR Table 3 Design and results of experimental
ft B Design-Expert 10.1 804513 3 #7434, #Ear — ik 4 5 < WA R L)
WL ITIH ) B AP Z 05 i=1.16455+0.09064744+ ! - ! 068
0.00927862B-0.023062C+0.0158724B-0.04128434C+ 2 1 -1 0 0.84
0.0169553BC-0.1769564>-0.232088B8°-0.241389C", 3 -1 1 0 0.64
232 BAEI B E5H 4 1 1 0 0.87
Xf LS 5 REEAT O 22 3 (3R 4), BRI 2R AG 5 1 0 1 0.66
P<0.01, KT P>0.05, RYIZAA D3 HICKA. Hid 6 ) 0 i 0.91
F, £ HZX s 20 & BT R A>C>B (pH>$#IR 7 1 0 ) 0.67
RSB R ) . XM P E R R IE 09953, o | ) | 076
RPxq=0.9896, 0k 5 571U B A7 % 98.96% 1y M 17 fi5 7% 5%, ; 5 - - o7
HASTIMIE R Rpea ZEMHE/DN, LIRS ORI
5, A TR LA o0 : - o7
233 R LAER 5 ! 0 - : 0.4
P10 887, pH-RE i I e k- k5 4 P L K 12 0 ! ! 0.72
&, XIMLSZ M & AN 2 . pH-E o 5 B T ) 13 0 0 0 114
PR H A S R EDE, R - ECHEMNRE. & 14 0 0 0 1.16
A SR R T 25 h: pH R 6.27 BETRR 100.52 mL 15 0 0 0 1.18
FEIRFGHE R 149.31 t/min, %5504 T HERITIN 4 M 1 224 16 0 0 0 1.17
THOY 118 g/L. 17 0 0 0 1.16
F4 WMEAMEREHFENFEDRER
Table 4 Results of analysis of variance for response surface fitted regression equation
T5 2K -5 i F W% F P BFEM
(8] 0.7530 9 0.0837 166.42 <0.0001 ok
A 0.0657 1 0.0657 130.76 <0.0001 o
B 0.0007 1 0.0007 1.37 0.2801 ns
c 0.0043 1 0.0043 8.46 0.0227 *
AB 0.0010 1 0.0010 2.00 0.1998 ns
AC 0.0068 1 0.0068 13.56 0.0078 ok
BC 0.0011 1 0.0011 2.29 0.1742 ns
A2 0.1318 1 0.1318 262.26 <0.0001 ok
B 0.2268 1 0.2268 451.14 <0.0001 ok
c 0.2453 1 0.2453 488.02 <0.0001 o
B2 0.0035 7 0.0005
AU 0.0028 3 0.0009 4.85 0.0806 ns
a2 0.0008 4 0.0002
At 0.7565 16
R*=0.9953 R45;=0.9894 Rpea=0.9401

H UK EFBE, P<0.05; **URZEFREE, P<0.01;ns [UREFARE,
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