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Optimization of bi-direction liquid fermentation conditions
of Sparasis crispa mycelium and its polysaccharide antioxidant activity
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Abstract: [Objective] The optimal conditions of bi-directional liquid fermentation of Sparasis crispa
were explored under Pinus massoniana needles and its mycelium polysaccharides antioxidant activity was
studied to provide a reference for efficient production of Sparasis crispa mycelium. [Method]) Bi-directional

liquid fermentation by adding Pinus massoniana needles powder to fermentation medium was exercised.
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The single factor test and orthogonal experiment were adopted to examine the effect of Pinus massoniana
needles powder addition (0.5,0.75,1.00,1.25,1.50 g/L) .fermentation time (12,16,20,24,28 and 32 d),
inoculum quantity(25,50,75,100,125 and 150 mL/L) ,and pH (4,5,6,7,8) on biomass of Sparasis crispa
mycelium. Subsequently, mycelium polysaccharides were extracted using the case without Pinus massoni-
ana needles powder as control. Infrared spectroscopy was used to analyze the structure feature of mycelium
polysaccharide,and its antioxidant activity was evaluated by ABTS, hydroxyl radical scavenging rates. [Re-
sult] The single factor test showed that the mycelium biomass of Sparasis crispa was quite high under
conditions of Pinus massoniana needles powder 1. 25 g/L, fermentation duration 24 d,inoculum size 100
mL/L and pH 5. The orthogonal test results showed that the optimum bi-direction liquid fermentation con-
ditions were 1. 25 g/L. Pinus massoniana needles powder,24 d fermentation duration,pH 4 and 125 mL/L
inoculum quantity. Under these conditions, the mycelium biomass of Sparasis crispa was (11. 1630, 22)
g/L,which was 162. 10% higher than that of the control group. Infrared analysis indicated the principal ab-
sorption peaks of mycelium polysaccharide accorded with those of experimental control. The antioxidant
experiment showed that Sparasis crispa mycelium polysaccharides could effectively help scavenge ABTS
and hydroxyl radicals. [Conclusion) The optimal conditions for Sparasis crispa mycelium production were

obtained by the bi-direction liquid fermentation with Pinus massoniana needles powder,and its mycelium

polysaccharide showed good antioxidant activity.

Key words: Sparasis crispa; Pinus massoniana needles; bi-directional liquid fermentation; mycelium

polysaccharide;antioxidant activity
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Fig. 1 Effect of addition amount of Pinus massoniana needles

powder on biomass of Sparasis crispa mycelium
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Table 2 Orthogonal test results of bi-direction liquid fermentation of Sparasis crispa.

DR R/ (g« L)

FRE AR/ (mL - L

1
F5 Pinus massoniana needles Eﬁ?fiﬁﬂ"l‘”]/d. pH Sparasis crispa. : %&{Z‘:i%i/(g L5
No. powder addition Fermentation time inoculation quantity Mycelium biomass

1 1.50 20 4 75 9.784+0. 21

2 1. 50 24 5 100 8.3640. 34

3 1. 50 28 6 125 4.8540.42

4 1. 00 20 5 125 9.4240. 41

) 1. 00 24 6 75 5.1140. 36

6 1. 00 28 4 100 9.64+0.40

7 1. 25 20 6 100 5.22+0.27

8 1.25 24 4 125 11.25+0.18

9 1.25 28 5 75 9.71+£0.33

K, 23.00 24.42 30.67 24. 60

K 24.17 24.72 27.48 23.22

K; 26.17 24, 20 15.18 25.52

ki 7.67 8. 14 10. 22 8. 20

ko 8.06 8. 24 9.16 7.74

ks 8.72 8.07 5.06 8.51

R 1. 06 0.17 5.16 0.76
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ZER G AL pH Y F {E K. O 404, 209; G

FARS BRI B F A Z . 04 15, 5895 4 - Al
KBEWE R FE 5N, 350 2 8. 051 il 0. 401,
I R AEAN F AR AT R 4 A PR30S 45 2R B 22 (A 4= )
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Table 3 Variance analysis of orthogonal test results of bi-direction liquid fermentation of Sparasis crispa

¥ o T )5 - i
Source Sum of square df Mean square Significance

pH 1.338 2 0.669 404. 209 <0. 001
B AR B Powder addition 0.052 2 0.02 15.589 <<0. 001
4t Inoculation quantity 0.027 2 0.013 8.051 0.003
& WE I} [A] Fermentation time 0.001 2 0.001 0.401 0.675
%2 Error 0.03 18 0. 002
B4 Total 1. 447 26
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Fig. 5 SCP infrared spectra analysis of bi-direction

liquid fermentation
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