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Abstract: In this study, the growth status and active components such as adenosine (AD), polysaccharide (PS) and
cordycepic acid (CA) of Cordyceps guangdongensis cultured at different mass concentrations of exogenous selenium
(Na,SeO,) were investigated. The optimal mass concentration of selenium for enrichment in Cordyceps guangdongensis was
determined, and the total content of selenium and its existing form in the fruiting body obtained at the optimal selenium mass
concentration were examined. Meanwhile, the in vitro antioxidant activity of the polysaccharide from the fruit body was
preliminarily investigated. The results indicated that, with the increase of the mass concentration of Na,SeO, in the medium,
the biological conversion rate, and the contents of AD, PS and CA in the selenium-enriched Cordyceps guangdongensis fruit
body showed a trend of an initial increase followed by decrease. When the mass concentration of Na,SeO, was 30 mg/kg, the biological
conversion rate, AD content, and PS content all reached the highest values, indicating that this was the optimal mass
concentration. In this case, the proportion of organic selenium was 100%, and there were 7 forms of selenium, namely SeMet,
SeCys,, Se (IV), SeMeCys, Se (VI), and two unknown forms of selenium. Compared to the Cordyceps guangdongensis
crude polysaccharide (CPS), the Se-enriched Cordyceps guangdongensis crude polysaccharide (CPS-Se) had higher in vitro
antioxidant activities, i.e. the scavenging abilities towards the DPPH, ABTS" and hydroxyl free radicals, the total reducing
ability, and the total antioxidant ability were enhanced to different extents (P<0.01), showing good dose-dependence. This
study provides a theoretical basis for the development of selenium-enriched Cordyceps guangdongensis products, and for
further purification, identification, and activity verification of its polysaccharides.
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Table 1 Bioindicator of fruiting bodies of Cordyceps
guangdongensis under different treatments (X£SD, n=5)

Na,SeO;

A RERE W R s
Aﬂﬁ; 0 28.46 +0.54° 5.09+0.32° 12.73 +0.08"
----- 1 2 28.96 +0.42° 526+ 0.25% 13.16 = 0.61%
2 4 30.36 +0.44° 5.48 +0.23% 13.70 £ 0.57"
3 10 30.51£0.34" 5.47£0.42" 13.68+0.11"
4 15 30.77 £0.48° 5.46*0.19° 13.64 +0.48°
5 20 3136 +0.28" 5.76 +0.10° 14.40 +0.26"
6 30 32.43+0.37° 5.90+0.18" 14.76 +0.45°
7 40 2281191 3.80+025 9.51+0.61°
8 50 1436 £0.46° 2.50+0.16" 6.26 *0.40"

E: Bl—3lF, HEWFFELRE, N P<005, AEE
MWEFR: TNABEMER, £2F.

2.2 Na,SeO; At R st 2 F LR F & M
Jik 2 A 5

Bl & K5 7R FE H Na,SeO, it &k B3N, = il
JTRBE PR AR, RS, RERNSE
BRI R B (IR 2). 7 Na,SeO; A
30 mg/kg I, IR R HURE 22 08 £ B 88 Ik 3 B e fE
3924 1.35 mg/kg A1 88.91 mg/kg, AHELHABLLIAH
BEMZER (P<0.05). 24 Na,SeO; A 20 mg/kg i,
di B R & B IR P A il 210.42 mg/kg, A EEH Al 4
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AT, WRTReS S TR TSR iR R
PR R A, 5 = P R, (R s R
(ORI EN B & o, AHHURIAE et — PR

75 7k I [E 2 (KR 7T, NaySeO, it i dL 57
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R P UL P R 2, DS E AR R TS
R RE B B S B 47.49 mg/kg, SeCys, &N
3.56 mg/kg, SeMeCys ¥ A 1.74 mg/kg, Se (1V)
& &= N 2.27 mg/kg, SeMet ¥ &= N 6.30 mg/kg,
Se (VD) & &N 2.83 mg/kg. RN 0.01 mgkg
FMF, KREgw B, 2 HEA YL S
100%. ARHY) 1. AE09 2 1 H UG 0] 5 FRdE A
5, BRI E M. il ICP-MS BEALKE I 75 1) A
FN LRI A 2 A 4y Tl & 4 SR 1.33 mg/kg

I 11.51 mg/kg, FIHIAARMPMS GTE. HR
HESEP0 & U BT 7 B A 0 E i,
A BTG 5 LEATIE 99% LA b, HASCEE AR, H
WA & & ARENBN TS OR B I (8] 5 A SO A 22 5%
IO A2 AR [ P R (3 M A B2 R A kR
WAL A BE R EERAES, BAlEtk
B A AT RT3 AT AT R 51.44% . A SCR A
W2 TR AR AT ST Y 24.24%, 5 =R 2L ANARAR
RHFR (SeCys,~ SeMeCys. SeMet) [ k2 FlAH
Mo EHURHEN R F1) 2 T Re 9T IEEEE A RS .

B o ) S R, BRI R B T 4
FEoRH N G L 94.1%, BHAE RE A L S
ELFIA 99.9%™ . —H RI MK ZER, XAlhE
SANERE I EA DS, HFREY, £ ELHEN
(Na,SeO; i & ¥ &y 0~200 mg/kg), A HLAG & kb
5 Na,SeO; TN 2 2 3% IEAH K% (P<0.0D). 48
I, AR P WSOR R TG HLARG 1R AR 08 T e
FO& 5N HoSe, SAEHACHTE A, LY.
Se(0) FIIHABAELL A4 . 38 S Ik FE AT B A2 USRI 540
SRR A F2 BRI E IR T AR s R A R A 1
FEAL R TT BE SR R T LR IR I AN A TR 2R G A = AU
AR AR T2

SIS R BN, WE)T AR RE TSR
ARG — &, H P 1E SeCys,. SeMeCys.
SeMet H 43 A7 BAR (5 E A S &1 24.43%, 55 I
Z5 7 EARMRE, Gk, X528
TR EEIE. KZHIEN T, MEMAEY T
AR A E RV E AR PR 22T, IR
IR B AR AR R (Al AR B
M), FEHsEETEARSB,

®2 B FHEFREHERHRSS

Table 2 Active components of selenium-enriched Cordyceps guangdongensis (x£SD, n=5)

28 %) Na,SeO, /i & K& /(mg/kg) 42 /(mgke) SHEAE/(mgkeg) REHAF/(mgke)
[ZRERS g 0 1.041 % 0.005* 71.204 +0.029" 175.104 +0.829"
1 2 1.046 = 0.004" 70.837 = 0.095"® 175.657 +0.568"
2 4 1.062 +0.007°* 71.113 +0.148" 178.612 +0.566°
3 10 1.082+0.011° 74.122 +0.158° 188.697 + 1.225*
4 15 1.134 £ 0.007 78.881 +0.181¢ 195.475 +0.794°
5 20 1.224 +0.010° 81.955 +0.140° 210.416 + 0.804"
6 30 1.353 +0.009" 88.907 + 0.085" 207.231 £0.413"
7 40 1.275 +0.012° 80.229 +0.441° 189.288 + 0.945"
8 50 1.073 % 0.040°" 70.542 +0.143° 169.481 + 2.694°
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Fig.2 Detection spectrum of selenium-rich Cordyceps guangdongensis
®3 B FRERHESE MZSARIEAS, 730 S5 B 1 4.78% A1 5.96%,
Table 3 Selenium content in selenium-rich Cordyceps SEMATRE & bt ni, or ], miZbEa b
d ] = =4 = o )
e — G5 R 1 12.01% 0 B Bl o B o 4 6 1 S 2 A
E& s t : NN A W == )| AY Y N
2 (e o —FBLEIURE. MR H BRI R S
P o A 0 T TG 1 T IR AR C-6 G 8 O3, AT
XL R (SeCys,) 3.56 7.50 SR AR RS LT R £ R g e s A Y
A~ A LB (SeMeCys) 1.74 3.66 Yang & 1 3 41 40 S 3 43 Hr A il 22 0 i
v 455 Se(IV) 2.27 478 Al g UG R B 72 A A7 70, b Ak 1) i 5 B b Al Ry
KBS R (SeMet) 6.30 13.27 DU A Ao i 7 12 B A A i A 0 4 DA T X 4
B Se(V1) 2.83 5.96 G, R DR GG R ARSI T O R BE R
At | 1.33 2.80 I, — R R 2RI R AR 5 1 . A B,
Agath 2 1151 24.24 fili 22 B AT A A RN E R (R, K.
T a A BHLA T AR b G BB . B ORRMEES) BB, MRS 2
BRI 2R HR SR s e 1 /0B ) D A i S 5 A i
*® 4 HEREERHERIER
Table 4 Basic indicators of the crude polysaccharide (X+SD, n=3)
2 #R Pl e /(mg/kg)  FHEEF/(mgkg) EEAELE/%
JT AR RFEH S HE (CPS) ST T K 0.04 +0.01 205.65 +0.20 29.12£0.34
B R RE S 4E (CPS-Se)  AFHTETFHRK 3471091 211.36 £0.22 26.55+0.19

7E: a. Na,SeO; A ZIRE A 30 mg/kg Bf 32589 F SARARIIF 2 6940 B 454 o,
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Fig.3 Clearance of DPPH free radical by CPS and CPS-Se
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& 4 7] I, 75 0.5~5.0 mg/mL J5i &k PRGN,
CPS-Se Al CPS %I ABTS" [ H1 2 1775 B 28 tH il Jit &
WEE R SG nm E, R E A, HLR B EIK
JEF, CPS-Se [FiF bR AR 3 B8 T CPS(P<<0.01).
2 R B K N 5.0 mg/mL I}, CPS-Se X%} ABTS' H
H G BR %N 97.28%, 5 Ve A1 BHT 175 B 2R
A2, & CPSIERRFM 1.19 1. Hikl 2 HiEmE
B il 2 2 [0] 9 5k CPS-Se A1 CPS X ABTS' H i3
ff) ECs, 18 23 51 4 0.941 2 mg/mL Al 1.598 mg/mL.
X5 2Z AR A AE R AT RS R il 2 AT
DAMOE 7 I 2R Bk I AU 7, 10 2 i SR At U T
WIfE 71, ¥ L1 ABTS' H t3 A4k N Ea & 1=
%[43,46,47] i
244 stHEABABKGFRE
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CPS 711 CPS-Se A A K 4F It 7% Br 2 58 [ fh 2k 1 A
77, I H AR Bl S (3G LS B e 1 iR
R, R RERFIEREME, F—BRERET,
CPS-Se 4 & # & T CPS (P<<0.01), H @& T B
S BHT (P<<0.01). CPS *f ¥ H i H 10 iE R
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#at 7 BHT, [fifili Gt — Db %G e /1. mii
IR E ) CPS-Se % 2 58 H i 275 B B8 /18208 Ve,
7E J5 B W FE )9 5.0 mg/mL I, CPS-Se {135 % % Ny
98.97%, & CPS [ 1.8 fi5. HHHL 2 WH I IH bk i 2%
22 ] 93K HY CPS-Se Al CPS X235 HFE M) EC,, 18
4359179 0.809 4 mg/mL 1 3.726 mg/mL. K445
BRI 2%, AT E T Se=O B Se-H ##
HZREEEATTH NI (SeHD SIEARFRES AE 5
H IR M AT TR [ S 7 (n Fe™ L5,
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Fig.5 Clearance of hydroxyl free radical by CPS and CPS-Se
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