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Abstract: [ Objective] In order to increase the ergothioneine content of Pleurotus eryngii 528 fermented products, the
nutritional formula of Pleurotus eryngii 528 was screened to provide a theoretical basis for the development of high content of
ergothioneine in submerged fermentation of Pleurotus eryngii . [ Method] The suitable carbon and nitrogen sources for
Pleurotus eryngii 528 mycelium growth were discussed based on the solid culture mycelium growth rate and mycelium
morphology. A single factor test was conducted to study the nutritional formula of mycelium growth in Pleurotus eryngii 528
submerged fermentation, with the indexes of the dry weight of the fermented product, the sedimentation and the initial pH
value of the medium. The effects of different amino acids on ergothioneine content in submerged fermentation broth were
investigated. Finally, L9(34) orthogonal test was used to analyze the formula of submerged fermentation medium for increasing
ergothioneine content in Pleurotus eryngii 528. [ Result] Corn grits and peptone were the suitable carbon and nitrogen
sources for the growth of Pleurotus eryngii 528. In the liquid fermentation of Pleurotus eryngii 528, the dry weight of the
fermentation product in the liquid culture medium of corn grits powder 2.0% and peptone 2.0% reached 33.30£0.81 g-Lfl s

which was significantly higher than that of other carbon and nitrogen source combinations, and the sediment condition and
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initial pH value were more suitable for Pleurotus eryngii 528 liquid culture. Aspartic acid, cysteine, histidine, arginine and

glutamic acid improved significantly the ergothioneine yield of Pleurotus eryngii 528 fermented product. The content of

ergothioneine in the liquid fermentation of Pleurotus eryngii induced by histidine was the highest, which was 3.73 times of the

control group, and was significantly higher than other amino acids. [ Conclusion] The optimum medium formula of

ergothioneine biosynthesis by submerged fermentation of Pleurotus eryngii 528 was as follows: corn grits 2.0%, peptone 1.5%,
histidine 0.15%, wheat bran powder 1.0%, KH,PO,0.1%, MgSO, 0.1%, glutamic acid 0.1% and vitamin B6 0.1%. Under these

conditions, the content of ergothioneine in Pleurotus eryngii fermentation reached 20.50£1.80 mg'Lfl.
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Table 1 Factors and levels of orthogonal experimental design

[X % Factor%

7K
Level ERS ) A YRR
Corngrits A Peptone B Histidine C
1 1.5 1.5 0.10
2 2.0 2.0 0.15
3 25 25 020
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Fig. 1 Effects of different carbon and nitrogen source culture media on mycelial growth of Pleurotus eryngii 528 (At o™ day,

left as carbon sources, right as nitrogen sources)
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Fig. 2 Variation of mycelial growth rate of Pleurotus eryngii

528 with different carbon and nitrogen sources (A is
carbon sources, B is nitrogen sources)
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Table 2 Effects of different proportions of corn grits and peptone on the sediment condition, initial pH in culture medium and dry

weight of fermentation products of Pleurotus eryngii 528 submerged fermentation

Wiy EPS Y U ARk @’@EQ@‘% Q’EEE?BG ‘iﬁiﬂ%‘%ijﬂ ‘Zi@%%?ﬁ ‘
Formula C'orn Peptone/% Wheat bran Glu‘tamlc Vitamin KH,PO,/%  MgSO,/% Sedlrﬁent pH  Dry weight of f?rmentatlon/
grits/% powder/% acid/% B¢/% condition (gL )
A 1.0 1.0 1.0 0.1 0.1 0.1 0.1 + 4.96 24.60+£0.17 D
B 1.0 2.0 1.0 0.1 0.1 0.1 0.1 + 5.10 31.20 £0.99C
C 1.0 3.0 1.0 0.1 0.1 0.1 0.1 + 5.11 31.50 £1.19C
D 2.0 1.0 1.0 0.1 0.1 0.1 0.1 ++ 4.96 2470+£0.11 D
E 2.0 2.0 1.0 0.1 0.1 0.1 0.1 ++ 5.10 33.30+0.81 A
F 2.0 3.0 1.0 0.1 0.1 0.1 0.1 ++ 5.11 3290+1.10B
G 3.0 1.0 1.0 0.1 0.1 0.1 0.1 - 4.95 2490+0.25D
H 3.0 2.0 1.0 0.1 0.1 0.1 0.1 - 5.11 33.10+0.70 AB
I 3.0 3.0 1.0 0.1 0.1 0.1 0.1 -+ 5.12 32.80+0.64 B

e FEAFRRERLEE (P<0.05): +RRTUERE: U

by NTUERZ, +HILES .

Note: Different letters indicate significant differences (P<<0.05); + indicates the degree of precipitation, + means less precipitation, ++ means more precipitation,

+++++means the most precipitation.
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Fig. 3 Effects of different amino acids on the content of
ergothioneine in fermentation product
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Table 3 The results of L9(34)orthogonal test

[X % Factor/% T A

Fﬁq% RPN . RN e Ergothioneine
Serial FAKEk  EAMKF  HER st
number Corn grits  Peptone Histidine Null column contenj{
A B c D (mg'L )
1 1.5 1.5 0.10 1 10.39
2 1.5 2.0 0.15 2 13.60
3 1.5 2.5 0.20 3 16.41
4 2.0 1.5 0.15 3 19.48
5 2.0 2.0 0.20 1 18.49
6 2.0 2.5 0.10 2 11.91
7 2.5 1.5 0.20 2 19.41
8 2.5 2.0 0.10 3 9.98
9 2.5 2.5 0.15 1 16.92
K 1347 1643 1076 15.27
[_(2 16.63 14.03 16.67 14.97
[_(3 15.44 15.08 18.11 15.29
R 3.16 2.40 7.35 0.32

F4 EXRUHENSH

Table 4 Variance analysis of orthogonal experiment

SRE - hation P gy B
Source of Degrees of ..
L sum of Fvalue  Significance
variation freedom
squares
A 15.29 2 1.90
B 8.67 2 1.08
C 90.95 2 11.30 *
Al 0.19 2 0.02
Null column ’ :
w7
9 24.16 6
Error

KH,PO, 0.1%. MgSO0, 0.1%. & & MR 0.1% M4k &
By 0.1%.
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