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Optimization of compound amino acid medium for Lentinula
edodes and the effect on mycelial growth and physiology
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Breeding, Shanghai 201403, China
Abstract: [Background] L-amino acid supports the growth and development of Lentinula edodes as a
nutrient. It is of great significance for the high-production and high-quality development of L. edodes
industry to optimize the growth substrate of L. edodes by adding amino acids. [Objective] Exogenous
alanine (Ala), serine (Ser), and asparagine (Asn) were used to improve the medium, and the possible
metabolic pathway of the compound amino acids to promote the growth of L. edodes mycelia was
explored. [Methods] The three-factor, three-level Box-Behnken design was employed to optimize the
concentration of the amino acids, with the evaluation indicator of mycelial growth rate, and a series of
physiological indexes of L. edodes mycelia in the optimized medium were determined. [Results] The
theoretical optimal concentration of Ala, Asn, and Ser was 174.711 mg/L, 113.826 mg/L, and 5.661 mg/L,
respectively, and the formula was verified to effectively promote the growth of L. edodes mycelia.
Compared with potato dextrosa agar (PDA), the optimized medium enabled high content of pyruvic acid
(PA) and protein, significantly high activity of glutamic oxaloacetic transaminase (GOT) and glutamic
pyruvic transaminase (GPT), and low content of malondialdehyde (MDA) in L. edodes mycelia.
[Conclusion] The study provides a theoretical reference for the improvement of L. edodes medium and

the mechanism of amino acids promoting mycelial growth.

Keywords: Lentinula edodes; amino acid; exogenous addition; response surface methodology
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Figure 1 Effect of different concentrations of
amino acid medium on the growth rate of Lentinula
edodes mycelia.

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



ik

Sl

i

W TR S A B SO T R 41

AR AR BRI S 549

22 KA IR B i KM 3.762 5 mm/d, 7E1{5%
Y FSE S L PN T 22 A G 5 Sl s o e
3 s R R X 4 T 22 AR ERCR AR, 4y
M5 4 E T B ZH (0 mg/L)AR F , 5 kAR K
JE T AEREHFZRNETF A Ala (14.3%)>Ser
(7.2%)>Asn (3.2%).
2.2 Mo Rz @R AR BE
221 HERITRE

J TR R AR 2 R SR 2 A 2y
M2 EAE M, {fi ] Design-Expert 11 #4355
AT AT -

X A 22 A A R P S B T AR b, BT
3 Fha LR i B N 2R e 45 2, AR Box-Behnken
WIS BT R AT fE 5, B Ala, Ser. Asn
X3 AR, DR A, EHCEE
PR 15 32 ARV BEVE MK e /-1, Sk B
FRHRAE R ACFIEE 1, B A sh AR s RHE
A iCAE 0o I b 5 R F AKX 0 Y 85 5
SRR 1 iR

TE=HE =K EXF 17 DI s B 74
K BRI %, FFH Box-Behnken Hil i [fij A &Y

ﬁﬁ%ﬁ%&ﬁ&ﬂ%m%mizﬁmoH¢
R A A 5 MEERARMGE SR 2ZENE
R AR 12 A RIS KR 2 S R AL
Pt Z o0 LA, BRI D A4 18 W24 K

F1 WEESTRERITERSKE
Table 1 Experimental design factors and levels by
response surface analysis

ES Hfd i AKOP
Factors Code  Coding level

-1 0 1
NP A 10 100 200
Ala concentration (mg/L)
KA Tt M e B 10 100 200
Asn concentration (mg/L)
22 MR C 0 10 20

Ser concentration (mg/L)

F2 OKERIT

Table 2 Experimental design
A ass A B C
Test No.

AR
Growth rate (mm/d)
3.43792

3.845 42

3.83542

3.987 92

-1 3.672 50

4.041 67

1 3.571 67

1 3.529 58

3.63792

3.807 92

1 3.692 92
1 3.302 50
0 3.956 82
0 4.106 25
0

0

0

O 0 N N AW N~
|
—_

— =
N o= O

—_ =
wm b

4.161 25
4.057 08
4.050 00

— —
N w2
O O O O O O O O o =

—
3

WA HAR AL, T & 55 gt i i — ik [al
A5 FEH : Y=4.07+0.110 94+0.039 9B—0.132 9C—

0.063 84B-0.102 84C—0.140 1BC—0.098 04>—
0.191 6B°-0.264 4C*,

72 3 Rz el )RR 2% S i 2 (P<0.01), T
H AR 52 (P=0.082 3>0.05), 6% 5%
AR, BB EAA SR L . R B gy 2
A—IRI A, C F%F o) )i i A= < T80 5 ) Jgp =5
(P<0.05), UiMH Ala, Ser & XI &4k 18 WAKRA
22 AR S I, T Asn R 7 2 T 2244
R RIS /N, YRS B2 CP i i (B A
FFLNA (P<0.05), T L C* X 0 1 (L AR 52 0 15 ) 4%
2 KF-(P<0.01), 28 HIM AB, AC. BC XFHiJij
A2 M 4R 5325 (P>0.05), Ui BT 2 2 Fhaa 5t
1R 1) 28 BAE FA O s TR 22 ) AR K SE 3/ . T
PRk R R 2 KESa Y, P BT 3 A e
T T 5 2k TRT 22 A4 A S 32 52 ) 18 R/ NI AR R hy
22 R (Ser)>N & R (Ala)> K A it (Asn) .

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



550

Microbiol. China

®3 MEPRBERAFTESN

Table 3 Regression model analysis of variance

SR SE H i Sy F value P value B
Source Sum of squares df Mean square Significance
7 Model 0.926 6 9 0.103 0 6.84 0.009 5 ok
A-Ala 0.098 4 1 0.098 4 6.54 0.037 7 *
B-Asn 0.0128 1 0.0128 0.848 6 0.387 6 NS
C-Ser 0.1413 1 0.141 3 9.39 0.0182 *

AB 0.016 3 1 0.016 3 1.08 0.333 1 NS

AC 0.042 3 1 0.042 3 2.81 0.137 6 NS

BC 0.078 5 1 0.078 5 5.22 0.056 3 NS

A2 0.040 5 1 0.040 5 2.69 0.1450 NS

B’ 0.154 5 1 0.154 5 10.27 0.0150 *

c 0.294 3 1 0.294 3 19.56 0.003 1 ok

5% 2% Residual 0.105 3 7 0.0150

JAUI Lack of fit 0.082 4 3 0.027 5 4.79 0.082 3 NS
#2£ Error 0.022 9 4 0.005 7

B Sum 1.03 16

E:

¥ ZREFH(P<0.05); **: ZRWEFE(P<0.01); NS: ZRARH

Note: *: Significant difference at P<0.05; **: Significant difference at P<0.01; NS: Difference is not significant.
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Figure 2 Interaction diagram of three amino acids. A, B: Effects of Ala and Asn on the growth rate of

mycelia; C, D: Effects of Ala and Ser on the growth rate of mycelia; E, F: Effects of Asn and Ser on the
growth rate of mycelia.
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Table 4  Difference test results between the
verification group and the control group

P E S| R t P1iH

Type of medium Growth rate (mm/d) P value
PDA 3.104 2 —8.604 <0.01

aa 39513

3 WIEASWREABFTEELEK 7d KSR
Figure 3 Comparison of mycelial growth morphology
for 7 days between the verification group and the
control group.
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Figure 4 Determination of physiological indexes. A: PA content; B: MDA content; C: GOT activity; D:
GPT activity. Different lowercase letters indicate a significant difference at P<0.05, the same below.
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Figure 5 Protein concentration determination (A) and SDS-PAGE electrophoresis chart (B).
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AL E R R 2K, iR KR A
B 27.3%. 50 IR B % Hk v A 4 TR 24 TN
B R (U, R T LR
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