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Effects of Schisandra chinensis on the yield and quality of Hericium coral-

loides

ZHANG Shuyu, GUO Lingling, GUAN Yanli, ZHU Wanqin, LI Jianmei, CHAI Linshan, XIE Cunyi
(Liaoning Academy of Microbiology, Chaoyang 122000, Liaoning, China)

Abstract: This study investigates the effects of varying ratios of Schisandra chinensis on the yield and quality of Herici-
um coralloides (Scop.)Pers. ex Gray. RT25, using S. chinensis as an inducer. The findings demonstrate that the addition of
an appropriate concentration of S. chinensis significantly enhances the fermentation biomass, fruit body yield, and biologi-
cal efficiency of H. coralloides. The membership function value method identified that the optimal secondary fermenta-
tion medium(0.2% S. chinensis)combined with the bag cultivation medium(5.4% S. chinensis) constitutes the ideal medi-
um formulation. The mycelium of H. coralloides cultivated using the optimal formula exhibited varying degrees of en-
hancement in the content of active ingredients and antioxidant activity compared to the control mycelium, with the excep-
tion of polyphenols. Notably, the concentrations of total triterpenoids, y-aminobutyric acid, flavonoids, and polysaccha-
rides increased significantly by 94.32%, 74.66%, 68.97%, and 55.75%, respectively. Furthermore, the hydroxyl radical
scavenging rate and DPPH radical scavenging rate saw significant increases of 78.77% and 45.05%, respectively. These
findings offer new insights into the rational utilization of S. chinensis to enhance both the yield and quality of H. coralloi-
des, as well as the development of high-value-added functional products.

Key words: Hericium coralloides; Schisandra chinensis; Subordinate function value; Active ingredient; Antioxidant ca-

pacity

W B0 =k (Hericium coralloides) W R K58, N
FEREE EHBLF AR LB E R E AR
B % E A R AN BT A DR XA
ST MRS B B S OW R A RIFIT 20 2R
W E IR 5 R E AR R 25 Y, E2EME

ks HEA:2024-12-13 ;&[5 H JH : 2025-06-19

DN EECE 2N I3 N ST NN N Y& N
WA 55 22 R R A PR IR P B T LA
= S BE 7T DU B IR ST R AL P Z L
AR I RE, A A BR T A L U AR BT
IR

EEWE L 78 LR B B A £ 100 H (2024QN1810) 5 38 T 2 F £ F 1 13 0 BE S48 R P R 4138 (2024 XTCX0403) 5 £ 245 A 1

2R 15 H (2022DD154625)

EB A SR, L, BT FE 08, B8 05 1 A B 2 BB RO OF R 5 FH - E-mail : 381693531 @qqcom
BIEIEE TR R, 2, WHF0 0, W 58 5 1) ol s AE A 5T 32 U5t ST S5 R A . E-mail : Inwsw2013@163.com

- 163 -



X ISR 5T

hOE R

38 %

W AR, M vh 2568 B AR BV 9 s - 2 i
IR 7R v 6 FH B 03 AR = S B 5 52 B Ok
o WHICRIA, A [R] 2538 ] DL 35 4 i A 1 5K
PR 2 0 AR AR AU S E R TR AR
H & & 1L 2 RS Re % A R0 1T KR A B AR K
AU, (2 3E 2 G R, 1R T+ 2 BEIE 1wl 2 3
S W2 KV FEEE 6 Tl 24 0 o Sk TR R A K T
LA K M4 22 S B A TR RE BE R AR gk A s o
2 2518 L AE RIS IR AR A ALRE & B
BB 045 J7 A R T 5 U5 R S IR AR 9P
FH VA TN N B £ 24 FH R AR B IRk A B T
97 0 DA 22 T SR A PR AR A RN R T
[Schisandra chinensis (Turcz.) Baill.]/& K = &} & ¥
1k B A LR (Schisandra sphenanthera Re-
hd. et Wils.) ()T IR S, A RN 208 il
REFEZMIETER M, 8T ERX DAMEER RS A
AR )R] TR B 2 RS I TR A
JE AL 3 AT I 3 A Sk AR A A e B B LR
. ZEFH U RGN &
3 0N 0 B A S A T s 7 R RN G} R B 4 R
W I I AR W) A R AN SR AR ) S MR S R
B o 05008 HE O B IR AR R C 7 - 2R 5 X 56 28 (R
TR HCT7 ) A R 2 RS I Tk ) B 3 6 2k
T IRAR AT TG 1 B A BT AL RE TR EL 2 A B
FEGR B TR 10 S B A =k ot Jot (R 52 ), DL A & 3
I FH TR 1 32 e B B Sk R BT, DA RO K e
B 0 Dy e 7 it B9 B

U bR

1.1 R SR

I T 2024 45 10 H £ 2025 2 HELTA
WEEVIRL A A B 2 FH B o = AT . R
BH A AR T ARG Ll e (X, Ja AR R o Kt 1 =2
S, YR58, H RS R AE B K 2L , ~F 250 4k
168 m, SE 5 7 °Co AW FT R TR BT R E
TR A YR S 5 B = R A B B AT
4, AR AN F IR R, S L B AR A KR
51, M5 IR 20 °C, ¥ B F 1 7E 90% DL L,
B HIE 2 ], BFR 15 mins
1.2 #HR
1.2.1 BHXEA B RT2S HERILA R R
B Tk IS G, &0 AR B E MR R K E i,
HF A 12 TR PR O I B Sk 1R, 9T 2024 4E 5 H 20 H
PR T H ] Ak A= 4 v A R R B 1 o il A

- 164 -

Yy (CGMCC) , 45 8 CGMCC NO. 41304, 1
Bk A R 2 B AR P A BT (G T RA A X b =
PEER 15 BE 3 5D JbFRRT, W ST 51 BH T R
XN B RREZR R b5 (AL TT D .

122 #HRA RIS PDA SR ED
NER: IRk

Fh PR R R 9736 (1 L) 1200 g A (E D).
20 g HIEME 1.5 g BRBREE 3 g BRAMR.3 g BFIREA —
B1.0.01 g 46422 B1, RE /K. 121 °CKHH 30 min.

RIS —HR B IR (1 L) 200 g LR E (&
W2 g IR .20 g H &M% .3 g AR 3 g BEIR
S5 g EREE.0.01 g 4E4E K Bl & E K.
121 °CK 1% 30 min.

R R R EERT SR EE (1 L) 200 g DR E (K
)20 g WEHE 1.5 g BRFREE 3 g BRAMR.3 g BERRAL
THR.0.01 g 4E4 3 Bl ARE/K. 121 °CKI# 30 min.

SRR RE TR AR S 43% HIAE 20% ZAR
JB CRBE G 15% B % 20% A1 8 1% T KH 0.5%-
ZIHE 0.1% 412K 0.4%, BlKEE 1:1.2,

1.3 DFEYMFELEE

K H Ezup #1518 % K 40 DNA 3238575 &
(A TR A TRA A R, SK8259 HHL Btk
RT25 #:[K 41 DNA, 3£ NanoDrop il Jii & F1
FEFG , T-20 °CIRAF . KA LB ITS ¥ 1 )i H 51
) 1TS1 (5- TCCGTAGGTGAACCTGCGG- 3" Al
ITS4(5-TCCTCCGCTTA TTGATATGC-3") , i %%
PER DNA WHEFIFGIX 1 A1 2 1 A4n#E DNA %
TEAS 7 513347 PCR § 8 A0 /7 . PCR J A4 & 4t
25 uL, 45 12.5 uL PCR Mix, 1E % [ 51 %1% 1 uL,
TR 1) DNA AR 1 uL, ddH,0 9.5 uL. PCR 31
FEF : FARHE 94 °C 5 min; fE3A M. (30 ANMEHR) , A5
P 94 °C 30 s,3B Kk 57 °C 30 s, FEfH 72 °C 90 s 5 Fx 2%
ZEAH 72 °C 10 min, £ 1k B, 4°C AR A7« HU S L
PCR =) 1.5%35 Jig A 5 fise FL ko it A7 AL 0, 70 4%
HMT R M8 5 7E 500~750 bp Py H BB — B
SR AR 2T o WA G LTS  FI AR ) PCR 7
Wik A T (R A TR A R A J 3k 174
A5 XU o KT 45 S GenBank A% 8 24
FEHEAT ELX, R MEGA AR RS R B .

1.4 R

B MG IR S R U7 ik B R &, R ELAR
9 mm ] FL &% V) B AR e, B Fh 5 8 97 A
PN 3 . M S E T 25 oClEIRYR G B 7%
F6 (140 r-min)HEEFE 7 d, SRAFFH T



5510 3

TR > 55« TR0 SISk B2 55 it 5 5

X ISR 5T

TR B IR TR 3% (o) Bl
53 G B 2 AR IR A RO R 1K) R B R
FEAH [R5 757 56 A T gk 2R3 77, 43 il i) 45X 56 ZE R 0t
R — R Tt B o

B % SR . (D vk 7 TIACEE 85 ik
T T SSeCHtFZE &, i 5 40 H i, &
F o (2) 35 75 B e ], 3% F 9 5 5 & b4y A
0.2%+0.6% 1.8%5.4% 1] TR T H3 oK 2 48R R B 15
FRIE AT KE 30 MEE .. AR
FHOEMA 10em. FJEEA 8cm 1 9 cm HZERE &,
B AT EIZ) 200 g, B G T 121 °CH JE K #
2 he DIEFERME, KGR RE = 2% 1 & 28 °CLL
NLAET B M TR IEER 1 43 33 Pk 56 240 A0 %o 1
) R T A (PR & 10 mL &0 , F g %o
e R

R 1 MERRK SR IR S S

Table 1 Cultivation formula number of Hericium
coralloides
_ , FLRF RN G A5
RV LES ke o .
S d . Cod Proportion of Schisandra
ndaa: 1
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ID:100756) . #3454 ITS JFHI4F NCBI Hd8 J N Hericium =L &) , ] RT25 Ay Sk i .
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1
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RT25 ID100756

Hericium erinaceus MZ343154.1

Hericium erinaceus MK069650.1

Hericium erinaceum DQ185912.1

18 —|: Heterobasidion annosum FR686559.1
20 Hericium alpestre MW787008.1

Hericium americanum OM985866.1

18 { Hericium yumthangense NR 155021.1
49
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23

Bl1 RZpAkEH
Fig. 1 Phylogenetic tree
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Note: A is the comparison of fermentation broth, A1, B1, C1 represent fermentation broth, fermentation pellets, centrifuged fermentation pellets
of the secondary inoculum of the experimental group, respectively; A2, B2, C2 represent fermentation broth, fermentation pellets, centrifuged fermen-
tation pellets of the secondary inoculum of the control group, respectively.
B2 HREpRL - R A BEXTLL

Fig. 2 Comparison of fermentation of secondary species of Hericium coralloides
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Table 2 Comparison of fermentation of secondary species of Hericium coralloides

AbPE Treatment T HERF S EAR RS
Average density of bacterial/(balls- 100 mL")  Average diameter of bacterial balls/mm  Average biomass/(g-200 mL™)
el 672+2.365 a 0.947+0.062 a 2.657+0.087 a
Experimental group
X HERZH 423+3.018 b 0.684+0.024 b 1.235+0.039 b

Control group

RS F/NG FRERORLE 0.05 KF 2R 8% . N

Note: Different small letters in the same column indicate significant difference at 0.05 level. The same below.

2.3 EANRSLF LA IEEC /5 TF ik

BB 3 A4, RIR EEH (C-WIT.C-W2. . W-W1)
(B B A% Sk T 22 2 1 Rk B R, AR R BURIR Y R S
JE TR I TR 5 52 1 B /N JOREIR L, SE A
REZ IR, & RO B 2~4 PR
rF R ZH (C-W3  W-W2. W-W3) [ 5 405 S 1 2448
RIRE , AN ZUIR U &S, IR Y B # IR 45
¥, T A BB G, F SRR (7~9 em) , 70 4~
5 é&-m&ﬂﬂ(c-\w W-W4) [ B 2235 8 34 )%, B

EREE, FEIEE O, BRI, TSR 2

(4~6 20>, K JE 58 FE A B B3 I, g R, 2

K A BB N 66.7% . H3E 3 AT A Bl 7 W-W4
P BT 22 A K T T A B, T e P T DR 3 A
V) R S AR il 2 R R A0, R et R e, o

159 38 J eR BB HE 44 58— , U 7 D A Sk A
R B AREC T, B g R e R R (1 L) 200 g 5

A (EI) 2 g KT .20 g HATHE3 g AN
3 g BEIREA 1.5 g TifREE.0.01 g 4E4EEK Bl &
HONK SR R R IR N TR T 5.4%, K E
43% , R JE 20% « R 8 CR B J5 ) 15% « &k %

T A AR RIRC 5 1 2 A K I8 B AN I 5 TS AR A
Note: A is the hyphal growth pattern of different formulations; B is the fruiting body growth pattern of different formulations.

B3 AEET BOH#IE ST Sk

Fig. 3 The fruit body of Hericium coralloides under different formulations
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Table 3 Membership functions value and their ranking of different formulations
. . N 155
B BEE TR b
N K E o I 18] A Fefp Kz . RS
i il Time of fungal ) L Gl Average
Hyphal Time of Subentity Biological Length/ . Hyphae .
Group hyphae fill . . . Width/cm membership Rank
growth rate/ forming maturity conversion  cm length/cm .
. the box/d . . function
(em-d™" primordia/d  cycle/d rate/%
value
C-W1 0.326+0.046 36.509+1.871 38.667+1.211 58.334+1.633 26.726+1.314 7.933+0.513  8.300+0.265 0.367+0.058 0.092
C-W2 0.475+0.025 35.667+£1.367 37.364+1.449 52.167+3.656 29.798+1.821 6.767+0.252 9.333+0.764 0.333+0.058 0.263
C-W3 0.397+0.014 35.520+£1.049 36.833+1.472 55.684+2.160 26.830£2.415 7.925+1.531 8.333+0.372 0.598+0.078 0.344

C-W4  0.497+0.050 34.637+0.816
W-W1 0.491+0.063 33.026+2.508
W-W2 0.492+0.034 30.935+1.568
W-W3 0.425+£0.041 29.484+1.742
W-W4 0.525+0.366 30.148+2.491

36.167+1.472 50.168+3.312 28.746+0.896 7.767+0.252 12.500+0.816
35.419+2.360 47.393+2.167 24.370+1.319 8.773+0.984
34.500+1.761 46.408+2.041 29.394+2.774 9.750+0.902 11.533+0.252
27.007+1.905 43.998+2.804 37.2714+0.368 7.438+0.729
30.11242.778 44.010+2.047 38.766+2.464 8.341+0.984 11.633+0.321

0.433+0.058 0.538
0.444+0.062 0.474
0.467+0.058 0.726
0.529+0.049 0.700
0.533+0.052 0.896

8.911+0.852

[OSIE S Y T N N Ee ]

8.250+0.183

—

14.6% , A E 1%, KB 0.1%, ZLHE 0.1% , £ K
0.4%, BLKEE 1212, ZAL T RERE T E2ZEK
BRE SR BB AR ) B W AT A A O I
Sk BOREE R T TT R
24 SEMES RINELEEINE

K W-W4 L7 4% 3545 21 1 SE ik 9l 58 41
TR, R KRR BC T YA R TN IS 2
(1) SR g et B ZH ¥~ S, d i Wl e v M Ry Kbt
AR I (GR OFLUE Ik FE A KR
T BRI 2H 7 Sk, BR 2 WAt HARVE PR R
0 H H I TE B R B I T se R B B,
T R R S - TR VN L 2 S
Iy AR R T 94.32%.74.66%68.97%55.75% , 1
AR I E HERE R % . DPPH H H R IE R %
I3 AR IR TE 78.77%45.05% . N T B B A4

BLGUI6 21 5 0 B2 10 DX 4 B L 22 Wy =l
AR B A BE AT I AL B S, S AR (]
50 BRI FE AR N ol 5510 SR S — 2k b, T A
b UL S5 1 351 50 3 A1 5 k2 Bl AN A0 BIA 20 1 )
I ZI 2, S LD 0 21 70, ACREUE KA, 5 R34 4
JEE PR BB A A0 AR 6 2 F) Al b, I B2 A 5 2 3
o BT AL B BT L, A E ae EDU e LK
PaZ DA, SEE M T 2 HEbR T . IR 2I0TE
T AR B KT AL, R I i o & B e it
A RE ST BRI X B4 5 AR A P01 o 2% s
bt FRERES T LAHIWT , 20 B =nE S R IR T ACR
B3, PUEARE I, 2 E B TEFR .DPPH H H3t
THRRRIRTRCR 3. L ESS SRR, K W-W4 i
07 K TR TR TS R 1 e B 2 4R i Sk 1
SEARTEVEYI & & B 9T AL e

F 4 PERRESK RT25 FERMEER D S E5MELEE

Table 4 Active ingredients content and antioxidant capacity of fruit body of Hericium coralloides RT25

e w(Z wCERRD w(Z ) wCR =) wCrl ¥ ED
Polysaccharide content/  Flavonoid content/ Polyphenol Total triterpenoids Soluble protein

Trentment 0 N 1 a a
(mg-g" (mg-g" content/(mg-g") content/(mg-g") content/(mg-g")

iECrE 65.252+0.196 a 2.418+0.047 a 1.978+0.009 b 6.461+0.058 a 6.970+0.016 a

Experimental group

Xif A 41.8960.141 b 1.431+0.063 b 2.094+0.005 a 3.325+0.004 b 6.762+0.038 b

Control group

e wy-2 3= TR DPPH F BB R % EEA R TIERE A hEERE HBTEARE

TreVnAtment Gamma-aminobutyric ~ DPPH radical Superoxide anion Hydroxyl radical Total antioxidant
acid content/(mg-g") scavenging rate/% scavenging rate/% scavenging rate/% capacity/(pmol-g")

[ 15.087+0.453 a 51.71+0.044 a 54.95+0.079 a 42.87+0.085 a 45.86+0.045 a

Experimental group

X R ZH 8.638+0.077 b 35.65+0.098 b 51.35+0.174 b 23.98+0.052 b 39.67+0.066 b

Control group
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Experimental group

LR

X R
Control group

Polysaccharide content

SPUEARE
Total antioxidant capacity

P TR
Superoxide anion scavenging
rate

DPPH H i35 kR %
DPPH radical scavenging rate

B HE R RE

Hydroxyl radical scavenging rate

AVETEE E AR

Soluble protein content

HEWSE
Total triterpenoids content

ZHEE
Polyphenol content

p-RAEE TR B
y-aminobutyric acid content

il & & Flavonoid content

B4 PR TFREFERDTESNTENENEILE

Fig. 4 Radar chart of active ingredients content and antioxidant capacity of of fruit body of Hericium coralloides

3 WiE4hR
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P A B, 5 B B R - v 24 3 5 R 1 A AT A A
o (B S ZE R IR SR 1 IS IR L (A FEAR L
AW TSR 2 Wy R RS, TR S kT 2 )
TE te it KT TR ) A o i T 22 AU e AT %

RN &2 A, 1R EE R
WP EIAL I 5 T, Tk 2 05 CRA i vaE M &
ARG 225 84 (B Gomisin A A 1 5 Bk as P2,
EHE S VS ETR, BRI 2k
B TA B 12BN 5 AR e 55 R I A Sk
o B RV TR OS] 7R EAN , FAE R S AR R 1
SECATE R Sk B - BTV R TR P W % 3 1D B o
ML 2800 s FL R 7E B S8 A 9 48 5 Ak AL A1) 7 THD , ok
TP R4 (U0 Longikaurin A fid 48 = 2R A2 Ba i) g
B E T W 2 SRR T Re Y oR, A5 ) B Ak
T B R ATt 42.3% DPPH 5 B2 R 32 5 37.6%, %
PUAMHLE] 5 N S K B L R e = AR 4 B 2

AR FH AR LE SE A 5 B Jia AE AU I 28 22 SO A% ML
J5 T, 3T LM T & C I Interiotherin B X g A% it
JE R 1) T [ TR T e P, A A I I AT e i
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