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Abstract: Cordyceps tenuipes polysaccharides (CTP) were extracted by water abstraction and alcohol
precipitation, the polysaccharide content was used as the response value, and the fermentation process of
Cordyceps tenuipes polysaccharides was optimized by Box-Behnken central combination on the basis of
single factor test, and the antioxidant activity of polysaccharides after graded alcohol precipitation was
investigated. The optimal medium composition was: 4% of sucrose, 1.5% of protein, 0.12% of KH,PO, and
0.46% of leech. While the inoculum was 7.3%, liquid filling volume was 36%, initial pH was 4.2, 25 °C
and time of 9 d, the mycelia polysaccharides content was 62.08 mg/g, which was 16.58% higher than before.
The in vitro antioxidant test of polysaccharides showed that the CTP70 component after graded alcohol
precipitation had the best antioxidant effect. Compared with the CTPO component before optimization, at a
concentration of 5 mg/mL, the DPPH radical scavenging rate increased by 22.54%, the - OH radical scav-

enging rate increased by 22.38%, and the iron ion reduction ability increased by 51.78%. The experiments
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showed that the optimized fermentation culture conditions with leech addition effectively improved the

mycelia polysaccharides production, and CTP70 exhibited good antioxidant activity.

Key words: Cordyceps tenuipes; polysaccharides; antioxidant activity; response surface
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Fig.1 Effect of carbon source species and concentration on
mycelium biomass and polysaccharide content of Cordyceps tenuipes
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polysaccharide content of Cordyceps tenuipes
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Table 1 Analysis of variance for single factor trials
e/ (mgg!)

GSES PUNILEE e o o
LA-D 3.65+0.18  3.75£0.06  0.38+0.06  0.99:+0.10
Abemaciclib  94.08+2.00  6.80£0.41  0.49+0.06  0.93+0.29
FERAS Ik 5 261.78 52.36 11.37
HRR e 5 251.83 50.37 32.31
%E&Z%—ﬁﬁ‘ 5 212.13 9243 97.34
i
TR SR 5 244.90 48.98 49.57
e 5 236.03 47.21 67.34
B L 5 25374 50.75 12.06
Yt pH 5 243.83 48.77 49.02
R 5 256.27 51.25 17.52
ANy || 5 256.32 51.26 12.08
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¥ me RLAE A& R AT Z T EIEPE, BRK
FE?2, RRFEESESERIELE 3. UBEE
WL KERME (4) . BR_EHEINE (B) . #
i (C) MWtk pH (D) #47 2T EIH T, 718
FZHE R () WEIHE T B A 73=63.540 0-
0.481 64+0.299 0B+0.209 7C+0.483 1D—0.621 04B—
0.567 04C+0.294 74D+0.245 0BC—0.805 0BD—
0.575 0CD—1.970 04%-1.470 0B*—1.420 0C>-1.690 0D?,

&2 MEEAEEERFKFE

Table 2 Optimization factors and levels of response surface
A—KIE  B— R A

AE v v C EAMEL/%  D—#llhpH
-1 0.25 0.10 6 3.5
0 0.50 0.15 8 4.5
1 0.75 0.20 10 5.5

F3 AWRITEER
Table 3 Experimental design and results
R_E 4 B c D CTP &kt /(mgg™)

1 0.25 0.15 8 4.5 59.54
2 0.75 0.15 8 4.5 59.23
3 0.25 0.15 8 4.5 61.52
4 0.75 0.15 8 4.5 58.45
5 0.50 0.20 6 3.5 59.18
6 0.50 0.10 10 3.5 60.76
7 0.50 0.15 6 5.5 61.34
8 0.50 0.20 10 5.5 60.62
9 0.25 0.15 8 3.5 60.16
10 0.75 0.20 8 3.5 57.56
11 0.25 0.15 8 5.5 60.25
12 0.75 0.15 8 5.5 58.96
13 0.50 0.15 6 4.5 60.40
14 0.50 0.20 6 4.5 60.21
15 0.50 0.15 10 4.5 60.26
16 0.50 0.10 10 4.5 61.05
17 0.25 0.15 6 4.5 60.16
18 0.75 0.15 6 4.5 58.92
19 0.25 0.20 10 4.5 61.52
20 0.75 0.10 10 4.5 57.76
21 0.50 0.15 8 3.5 58.57
22 0.50 0.20 8 3.5 60.66
23 0.50 0.10 8 5.5 61.52
24 0.50 0.15 8 5.5 60.39
25 0.50 0.15 8 4.5 63.51
26 0.50 0.15 8 4.5 63.35
27 0.50 0.15 8 4.5 63.67
28 0.50 0.10 8 4.5 63.42
29 0.50 0.10 8 4.5 63.38

e A4 KR (%) ; BB A8 (%) ; CHEEME (%) ; D
Ja#1 bk pH.

222 &G ELSH

HRA4AFTZHTATH, R BHER FER
90.21 (P<0.001) , REAZE AR BFE, FRELH
REW, R H B EHR BEBR R P
fH°4 0.067 4>0.05, R &, WA ZEE KK LR
H5HWAE 258/, R EEERIFmE HR
B B SEBRAR L, AL H 40 B B 7 2 Y B A 3
FREM. BIERZRE R? 4 0.989 0>0.8, R?pgi 5
R%preq Z BIRY 2Z(E/NT 0.2, P68 52 bR E -5 I (E 2
BN CV%<10%, 3 PR R 7ZE 45 B 5 B N AT 47,
R TRM: . EEERE, G770 U 6 I A
S HTRIE R E X S5 S B RAL

®4 W0 RIEFTE S

Table 4 Variance analysis of response surface

TE o PPm i Wy Pl P m
Bi#l 80.960 0 14 57800 9021 <0.0001  *x
A 3.2000 1 32000 4990 <0.0001  ®*
B 1.040 0 1 1.0400 1625  0.0012 o
C 0.5122 1 05122 799 0.013 5 *
D 27200 1 27200 4242 <0.0001
AB 1.900 0 1 19000 2971 <0.0001
AC 1.590 0 1 15900 2477  0.0002 ok
AD 0.429 0 1 04290 669  0.0215 *
BC 0.240 1 1 02401 375 0.073 4
BD 2.5900 1 25900 4044 <0.0001  ®**
CcD 13200 1 13200 2063  0.0005 o
A2 38.530 0 1 3853 601.06 <0.0001  ***
B? 13.940 0 1 13.94 21745 <0.0001  #*
c 13.050 0 1 13.05 203.59 <0.0001
D? 18.630 0 1 18.63  290.61 <0.0001  #**
% 0.8974 14 0.064 1 - -

ST 0.8309 10 00831 500 00674

PET 0.066 5 4 0.016 6 - -

HES2% 81.8600 28 - - -
R?=0.989 0 R%,=0978 1  CV%=04180 R%=0.9403

T A RpKIE (%) 5 B RBERR ST (%) 3 C Wi (%) ; D )
f pH; **F FoR2s RS ; P<0.001; ** Fon2s Sk 3, P<0.01; *
FREFEFE, P<0.05.

2.2.3 AR & B H
KBTS IR BEER — S SRS & . Befh B W 1h

pH X 4 M E R 5w NAE B0 & B AR = 4t 1 &

(A 10), ER/ESMEE, HEMETE, XRLH
i T A R BE U, 16 BH K R VR I B 5 B R — SRS
&, KERngS5EME, KERNES®LH pH,
PR SR IMESH 4 pH, B ES¥ pH Z
E 3 BEAEHAE, BXImMMENEMRIEE, 5
£ 4 W7 E TR AR —2E,
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Fig.10 Effect of the interaction of various factors on the content of Cordyceps tenuipes polysaccharides
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