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Abstract. The article describes the antioxidant activitégpolysaccharides isolated from cultivated
mycelium of the fungusCordyceps militaris. Polysaccharides of the fung@ordyceps militaris
showed high antioxidant activity in vitro and irvei

WCCJIEJOBAHUE AHTHUOKCUIAHTHBIX AKTUBHOCTEM
INOJIMCAXAPU OB, BBIIEJIEHHBIX N3 KYJIBbTUBUPOBAHHBIX
MHUUEJUEB KOPJAUIEIICA BOEHHOI'O CORDYCEPS MILITARIS
Pro YUxyn Xen, Ilax Xu IIxyn

KaroueBsle ciaoBa: kopauuenc BoenHblid, Cordyceps militaris, ITomucaxapuasl, aHTHOKCHAAHTHAS
AKTUBHOCTb.

AHHoTanusi. B crathe omucaHbl aHTHOKCHIAHTHBIC aKTUBHOCTH MOJIMCAXaPUIOB, BBIJCICHHBIX U3
KyJbTHBUPOBaHHBIX MullenueB rpuda Cordyceps militaris. Ilommcaxapuaer rpuba Cordyceps
militaris moka3anu BEICOKHE aHTHOKCHIAHTHBIC aKTUBHOCTH iN VItro u in Vivo.

Introduction

Mushrooms contain many proteins, polysaccharidesna acids, vitamins
and microelements, which are used as nutritioudd§@mnd spices to impart taste, as
well as for the prevention of various diseases sigcbancer and atherosclerosis.

In particular,Cordyceps mushrooms, “winter-worm summer-grass”, are used
as a valuable medicinal material to increase loitgeand physical strength, it
attracts attention for the development of anticartbegs during clinical studies,
because it has a high immunostimulatory activitt tinhibits the action of cancer
cells.

Cordyceps sinensis andCordyceps militaris are most often used as medicines,
but they are depleted from natural sources, arificat cultivation methods are not
fully developed [5].

Therefore, studies of the technology of liquid mation of fungi, studied
recently, are conducted to increase the produdianycelium as a substitute for a
fruit body [4].

In particular, polysaccharides of ergot fungi paesskigh pharmacological
activity, such as immunosuppressive and inhibitffects on tumor cells, and are
in demand in the development of new drugs andadirstudy [3, 6].

The purpose of the course work is to study theoaittant activitiesof
polysaccharides frorGordyceps militaris of the genuordyceps.

Materials and Methods
The material of the study was polysaccharides tedladrom cultivated
mycelium of theC. militaris (L) Link strain.
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DPPH reduction activity, hydroxyl radical reductiantivity, F€* inhibition
activity, superoxide anion reduction activity JJ9 inhibiting activity of lipid
peroxidation, effect on content of malonic dialdeédy(MDA) and effect on
superoxide dismutase(SOD) measured using methadisidscribed in differences
[1,2].

Results and discussion

1) In vitro Antioxidant activity

(1) DPPH reduction activity analysis

This method is one of the most common for measunngtro antioxidant
activity. As shown in Table 1, the reduce activity DPPH of polysaccharide
increased linearly with increasing concentrationtlod polysaccharide, and the
concentration (I6) at which the recovery rate was 50% was 19@/2l.

Tab. 1. DPPH reduction activity of the polysacctiari

Concentration of
polysaccharide (pg/ml) ODs17 Reduce rate (%)
100 0.311+0.013 40.8+2.4
200 0.244+0.012 50.9+2.3
300 0.187+0.016 61.2+3.3
400 0.157+0.007 69.2+15
500 0.143+0.009 72.2+1.7

(2) Analysis of hydroxyl radical reduction activifyOH)

As shown in Table 2, the hydroxyl radical reductixtivity ( OH) of the
polysaccharide increased linearly with increasiatygaccharide concentration, and
the concentration (I§g) at which the reduction rate was 50% was 8p5/énl.

Tab. 2. Hydroxyl radical(OH) reduction activity of the polysaccharide

Concentration of
polysaccharides (pg/ml) ODseo0 Recovery rate (%)
200 0.542+0.006 9.8+1.1
400 0.451+0.007 26.9+1.1
600 0.355+0.013 40.612.2
800 0.259+0.008 48.9+1.4
1000 0.167+0.005 53.6+0.9

(3) F€" inhibition activity of the polysaccharide

As shown in Table 3, E&inhibition activity of the polysaccharide incredse
linearly with increasing concentration of polysaadties and the concentration
(ICsp), at which the inhibition rate was 50%, was 64igiml.
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Tab. 3. F&" inhibition activity of the polysaccharide

Concentration of
polysaccharides (pg/ml) ODs10 Recovery rate (%)
250 0.421+0.008 30.7+1.3
500 0.334+0.007 43.9+1.1
750 0.254+0.008 57.8+1.3
1000 0.194+0.007 67.9+1.2
1250 0.166+0.006 72.8+1.0

(4) Superoxide anion (Q reduction activity of the polysaccharide

As shown in Table 4, the recovery activity of sup@le anion (@)
polysaccharide increased linearly with increasiagcentration of polysaccharides,
and the concentration (¢} at which the recovery rate was 50% was equadtb3l

png/mil.

Tab. 4. Superoxide anion §Qreduction activity of the polysaccharide

Concentration of .
polysaccharides (ug/mi) ODsgo Reduction rate (%)
50 0.161+0.004 15.6+2.3
100 0.142+0.006 28.2+2.8
150 0.113+0.006 46.1+2.6
200 0.087+0.005 52.6+2.4
250 0.059+0.007 68.6+3.9

(5) Inhibition activity of lipid peroxidation

Based on the data in Table 5, the inhibition atstiaf lipid peroxidation of
the polysaccharide of ergot fungi of the pupa iasesl linearly with increasing
polysaccharide concentration, and thegJ@t which the degree of inhibition was

50%, was equal to 148ug/ml.

Tab. 5. Inhibiting activity of lipid peroxidationf ¢he polysaccharide

Concentration of .
polysaccharides (ug/ml) ODs40 Reduction rate (%)
50 0.347+0.005 15.5+1.7
100 0.326+0.007 33.6+2.1
150 0.305+0.006 51.7+1.5
200 0.291+0.006 63.8+2.2
250 0.286+0.004 68.1+2.4

2) in vivo antioxidant activity
(1) Effect on malonic dialdehyde (MDA)
As shown in Table 6, the level of MDA in the livand serum in the

experimental group obtained by injection of theypatcharide under study was
significantly lower than in the control group.
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Tab. 6. The effect of polysaccharide on the cordéMDA ( X +SE)

The content of MDA The MDA content
. Dose .

Animal group (mg/kg) liver of serum
9K | (nmol / g « fabric) (nmol/ml)

Intact - 143.6+21.2 17.3+1.12

Control - 456.3+32.4 58.2+4.56
(Ps);‘;gggzr;it dey| 40 320.4+30.6 28.8+3.54

Experiment

(Vitamine C) 30 303.5+28.8 26.5+2.94

*: p <0.05 (comparison with intact), separately & =

(2) Effect on superoxide dismutase (SOD) activity

As shown in Table 7, SOD activity in the spinalidlumuscle tissue, and red
blood cells significantly increased in the expenia¢ group obtained by injecting a

polysaccharide under study than in the control grou

Tab. 7. The effect of polysaccharide on SOD agtif/X +SE)

. Dose | Liver SOD activity Erythroc_:y_te SOD
Animal group (mg/kg)| (U /mg + protein) activity

9’kg 9°p (E / mg * GB)

Intact - 2.38+0.22 3.45+0.23

Control - 0.86+0.08 2.07+0.26
Experiment 40 1.64+0.09 3.26+0.20

(Polysaccharide)

Experiment (Vitamine C) 30 1.68+0.09 3.3240.22

*: p <0.05 (comparison with intact), separately & =

Conclusion

Polysaccharides of the fung@ordyceps militaris showed high antioxidant
activity in vitro and in vivo. In vitro: 1gy of DPPH reduction activity - 190&y/ml,
hydroxyl radical (+ OH) reduction activity - 855,@/ml, F€" inhibition activity -
641.7ug/ml, superoxide aniorQ}) reduction activity - 194.8g/ml, and the degree
of inhibition activity of lipid peroxidation is 659 pug/ml. In vivo: polysaccharides
decreased the activity of lipid peroxidation andrgased SOD activity after liver
poisoning with CCj.
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