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Abstract: : Objective: To better study and make use of the medicinal value of Hericium erinaceus and ginseng. Methods: In
this paper, Hericium erinaceus was used as the fermentation strain and ginseng was used as the drug substrate (PGP) for
two-way solid fermentation to obtain Hericium erinaceus ginseng two-way solid fermentation bacteria (HEP). The contents
of polysaccharides and proteins of fermentation bacteria and different alcohol precipitation components of ginseng drug
substrate group in different fermentation periods were determined by phenol sulfuric acid method and Coomassie brilliant

blue method. And DPPH-, -‘OH and ABTS™ methods were used to determine the antioxidant capacity of different alcohol
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precipitation components. Results: The total sugar content of 40% alcohol precipitation component was the most. At the 9th
day of fermentation, the total sugar content of 40% alcohol precipitation component HEP-40 in fermentation substrate
group reached 0.98 mg/g, and the total sugar content of 40% alcohol precipitation component PGP-40 in ginseng matrix
group reached 1.03 mg/g. The content of reducing sugar and protein in 90% alcohol precipitation component was the most.
At the 30th day of fermentation, the content of reducing sugar in 90% alcohol precipitation component HEP-90 of
fermentation substrate group reached 0.18 mg/g, and the content of reducing sugar in 90% alcohol precipitation component
PGP-90 of ginseng matrix group reached 0.24 mg/g; At the 40th day of fermentation, the protein content of HEP-90 and
PGP-90 reached 0.54 and 0.46 mg/g respectively. The scavenging of DPPH radicals by all alcoholic fractions of the
fermentation plasm up to the 24th day of fermentation was good, with DPPH scavenging rates of 37.66%, 60.06% and
73.58% for the polysaccharides HEP-40, HEP-70 and HEP-90 in the fermentation plasm, respectively; At the 40th day of
fermentation, the clearance rates of HEP-40, HEP-70 and HEP-90 on OH radical were 33.71%, 54.32% and 94.90%,
respectively; When the fermentation reached the 40th day, the clearance ability of the HEP group reached the peak, and the
clearance rates of HEP-40, HEP-70 and HEP-90 on ABTS radical were 44.83%, 87.90% and 98.90%, respectively.
Conclusion: After two-way solid fermentation of Hericium erinaceus and ginseng, the antioxidant capacity of the
pharmacodynamic active components in the fermentation products (HEP) was higher than that of the pharmacodynamic
active components in ginseng without fermentation treatment (PGP).

Key words: Hericium erinaceus; ginseng; two-way solid fermentation; graded alcohol precipitation; antioxidant activity

3L B8 (Hericium erinaceus) 3 J& $H1-17] (Basi-
diomycota) P> B 44 ( Agaricomycetes) £ %% H ( Russ-
ulales) 3L ARl (Hericiaceae ) Mk B8 )& (Hericium )™,
HA—EPiEAl . Pui . dosi . Poibig s
P BURAHER Y, AR IRESSE Y 2 B [RUR 1Y
AN B, PRI B S & P BRI 24 FH DT 32
BT REN) 12 H & NS (Panax ginseng C.A.
Mey.) R ZAFAE AR B PE BRI HAE YY), TR EL
ey s s, BA U . UME L Pra SRR T
P RPN I A SRR PR, BT S 2 B
PEFRMAR 025 I EH

R[] [ AR 2 P LA v 22564 5 2484 5% s R 244
FJ5T, FFHZ5 FH B 2R i M s A R 2 2 T v
PIETAE . SRR PSSR A SR A KT 1Y
B NReR, (25 BB AE 245 R B i il Fad i vk
A=A T4 R TREXT T 2584 TS P 8 o A T T AR
15218 19 225 38008 T A 43 08— o 18 R AR P10,
X Ja) K S R T, BA A SRR B RS, nlE 2t
FLJ5T R AT Y 2 2 K, DT R R B 3 T i 2B
AU LR AL, [RIA A B o rh 38 IR st T Dy &
PSSR LB SR T, R 2 AT X
WAL 85 5 At o A XU n] A & 19 = A1 5T e 3 R
Yo B b MABTARARTE PRI T T HRSY, A s b 2
AR R A et rh & 2, Haad RS
A BRBT AR AT E PR A TR .

WSk BEAE S AR S rh—FhES B 1 KA ZG W
L, A B R R v, R 2 AR A A
TS} AR IE T 4 4 S Skt T ke, P g 3k it
WEVEYIT o an, O AN R A SR TR S /N2
EA B FRIEIEATAL 0] K, 22 B B 2= P2 A S 4%
= TN EARM S . AR, ik
5 K BB i R B ) BT AR TE P B R
= ASSMAEYI A KIS 1, FLR T R )

FANEIEC N, RS B S 2 e
AZS AT Rg2. Rg3 HA B ERAIPUAER. Pk, it
JEETE AR RT,

NSO WA A AR, B, £
HEL B HEEWAERT, Hh, ASZHA N AST
HH 10%, T ASH I FEE Y, B s
WL PR, bUE . THRGERRY. 27 AR s
IeE R, ASSEMH R R RS, 2SS
PR A —E T, kB A Y | P
% PuE . 4ERE B ImERRAS DL P S A A PR
PP, BRSSP R b 3R BT R S 15 8] T 8.87%
IS B 20 . Y AN SEPOT FTAS [R]4 751 A5 B Sk vl
T Z W, IR LH 5 2B P A AR P T T LRSI
Y, G5 RN, PR IS T 2 W25 48 . Rl
HR . S FRAFHLIETTAT W sE ), FL AR
PEOU N2 5 BA TE 5 DPPH VEBREE 1. £
2 AP AEA TR Sy, (B e S B
FIEAIN TSR B ZHECT, R IASIF ST 224X R IR
SR R T BT TR ST, BT, RSk
B NSHEA TR ) A R %, H R IR ot 22 s P an
], AR WL ARIE . PRI, AS SR U Sk B 5 A\ S
AR J Tk, A BN RIS SRR B LR oL . itk —
ARG R BB T T BB SR AT, X R B T NS
29T Y 220 B AT S e T A AR IR R, SR
SFRIEEDTR 7 it — BRI R e o o rh s P 2 Y
AR, FHXTHPUEALTE A TOTE . A il
SCHSEEGEE IR, AT —25 05T A i ol B 2 Y 25 BRAE
FHIR AL AT 5, IR A T RGESL W 5 AS 25 M
{295 FeAitlh
1 RS
1.1 #RSEE

ANZ  EHEMREEAEXTINR GG BRAE]; Sk v

T LTI TR S 5= T Y G 15 A AR . 2R



- 156 - £ Tl B4

202345 1 H

PR BSR4 il et . WeRbRs . Iieky =24
A A2 A PR W5 2, 2-BR (- . (3- 2 I A I F 8
mp-6-fitilR ) —EEER(ABTS) . iR . 2, 4, 6- =LIE
FL =R (2, 4, 6-Tri(2-pyridyl) -s-triazine, TPTZ) I~
IR AR A RS E KA . JoK O dbat
T,

SLI-700 BRUMEIRIEFRAE L2 A R
Al; FDU-2110 BB RTIERPL ARt B btk e
s YXQ-LS-50A AR J 2873 K #w i {dan s
WA PR E]; SW-CI-2F By TAESR IR ZLegess
SEEARABRAF; ZQZY-85CNS BIPRH IR
U EBAL RS AT BRN T3 BT 255 BRI, T0 7 R 3§
ZRIELA AR (AL ED A B2 7l; M200 Pro A1)
BEWEFRIY  Fi-I- TECAN 42/ F]; A11B S025 %
el fEE IKA (AR A PR H o
1.2 WA
1.2.1 BEFPERFE BT 4 °C UKFR ISk B B A
TETCHE 55 F 54525 PDA [Sl441% 35 5 (Fi280% 20 g
W 10 g. KH,PO, 2 g. MgS0,°7 H,O 1 g. Hifi
18 g, ZEME/K 1 L), F 26 °C fHIRBRE A F S
I, RS PR A 22 A T B g S S T, EA A Sk PR TRUIAR
PRRP RS SR . B SR e T AR B 3R 3k v (H
ik 20 g, FEFAIE 10 g, KH,PO, 2 g. MgS0,7 H,O
1 g, Z5M7K 1 L), #2Fh & 7%, 1E 26 °C. 160 1/min f
MRS IR FE 10 d, ERFEE P SAE R E AR
BRET, 1B K 1% -
1.2.2 XUnBEARRBERE B Hl s S RESCHR [28], 1
NS5k, ik 16 B a8 BRI, e A
20 g, &Rk, IR4, 121 °C & EKE 30 min, B A
SIS B WG, A R AR R b, 2R
10%, ZEIREDGEE SR . IR 50 30 d I, Mk A 24
AT 2 LT FE B T H B PR 254, i R T
2, WU R TR, 40 °C HET, BEMREAT
1.2.3 ARIEBGIH T 2 H  AEFIFREL 10 g B
AL, B LA 1:20 g/mL, $EBUREE R 95 °C, 4
W1 h, $#2H 2 K, 1308, I8, 60 °C /KInH a2
B JFARE) 1/4. FEMRAE WP I A — & J 1 oK
CBEASAS S BEARFR S B 55 B 40% . 70% . 90%,
4000 r/min Z5.0> 30 min, YLEVTHE, 53] 3 DASFEIBE
JRZWEL 4 (HEP-40 . HEP-70, HEP-90) ., LIMS#% S
ANHERPA Sk BRSBTS 2564 Ry %o} B2, 2[R
T TEEDL, 158 3 D ASX IR Z 84 (PGP-40.,
PGP-70. PGP-90) . 435%f ik 6 ¢4H ZhEilf T H e
BT, BT, 25
1.2.4 ANEIEEDTEPELL S b B S e ARYESC
R [29] FEAE RS, SR FH S I - A70 122 25 00 e S 5
v I A : R Mk 2518 ER 1% JC 7K 7 260 W T o) A
0.1 mg/mL WHRAER, AHHAFLEL 0. 0.2, 0.4, 0.6, 0.8,
1 mL, JHZEMKANE E 1 mL, PRBIRE) . R
A 5% ZKY 1 mL, #ilig 5 mL, 1RA], Bi7K¥% 5 min, %

MEEIR, BUL . LIZEWK NZS H, T 490 nm P K
A S T DG AR o A o B O R A s Y=3.4372X+
0.0042, R*=0.9980, fFIAE S Un_bE 55434 T e, 4R
bl ph 25l 5

1.2.5 AEIEESTEHEL PR TS ENE S5
SCHR [30] FEAREIE R, SR 3, 5- AN LK AZ IR Ltk
M2 BGAJFRHE(DNS) o bruEIhZilE: Kt 2 e
HTC /K A 2 HEIE 1 1 mg/mL POAREUR , K5 F% B
0.0.2.0.4,0.6,0.8, 1 mL, DIZEIWE/KEMNEZE | mL, 72
IR, LA DNS ¥E# 2 mL, 1R4))5, 7K 5 min,
EHIE SR, INAZRIE/K 9 mL, 1R-5) ., VIZRIE/K has
F1, T 540 nm P AR WG RE o R [ Jy #2
H7: Y=0.4615X—0.0079, R*>=0.9989, F#ll+E & |-
SAFBATINRE,, FARPEbRTE 28T RO & B
1.2.6 AR[EIEESTEMEL AR AR S ENE AU
2 T g U P 2 BERE T AR T S, R
HX 0.05 mg/mL 2 (1 R AR HEEE I 0. 0.2, 0.4, 0.6.
0.8. 1 mL, 53 AINzZEME/KANE 2 1.0 mL, A4S T5H
1375 25 A R AR YA 0., 10, 20, 30, 40, 50 pg.
A 4 mL 25 S WS g W, e PR S min, TU%
1+ 595 nm ABIE R SGAE . LASE BT T 5 (pg) i
REARAR, DA SCREME I PAARFR, 25 85 bRl fl 2845
HEE R . AR EE 5 #2 h : Y=0.945X-0.0044,
R*=0.9977 . {RIMARESh A8 P T & i 2 e ln] L
1.2.7 RFEETTEAEE PR PR

1.2.7.1 DPPH H HIEIEFFRFRME  #CHR [32-33]
73, BUOAS [) Jo B 3 AR S 45 55 DPPH 35 A5
2 mL, YR FES), EIRAM T REEHUE 30 min, T
£ 517 nm &P EWSEIE . # R DPPH E
FIHRA X,

Ax —Axo

0

X(%):(l— )><100 2 (D

b Ay HFESEIROCAE: Ay R ESRIA RO
fH; Ay Ias FIOGIE
1.2.7.2 A BEERRNE %30k [34] i
T T AE, B 1.0 mL _FiRZHEFESS S 1.0 mL
(9 mmol/L)FeSO,, 1.0 mL 9 mmol/L /K45 ig -Z, [
W, BN 1.0 mL(9 mmol/L) H,O, IR &, #2,
37 °C 7K¥#+ 30 min /&, T 510 nm B EANE Ay, H
1.0 mL ZKACHERRE S I E Ay, 1.0 mL KU H,0,
MGE Aggo TEBRFSE FIRAK (DT
1.2.7.3 ABTS H I BEFBRRIE 275 SCHk [35]
M2 T ABTS H TS BRAE I I E . B iR
ZWEFE AW 02 mL 5 ABTS T./E¥ 2.0 mL
(2.45 mmol/L 1Y K,S,04 ¥ ¥ 2.5 mL 5 7 mmol/L
1 ABTS ¥k 2.5 mLIRG 5], ME Ay pe N
0.70+0.02, Hif3 ABTS LAEBOIRGIIE), #-¥% 30 s,
ZE IR CE 6 min J5 I HAE 734 nm P AR
WSGRE . TR IR ()T



CHEEE S HR ] B A KBS S B A TR B AR S M E AR T - 157 -

1.3 HELIE

i GraphPad Prism 9 FR4FAVE K AT 8088 53
M. PIASEEER 3 IR, BIRXILSF B2 3R
7N, P<0.05 R 225 BHA WM, P<0.01 BRER
W2, P<0.001 s 5 BA S ESI T2 .
2 FR57Hh
2.1 AEEERZHEATHENE. EFRESE

i L. B2 AR, Bl S R, SO
BRI, B5RE & FJF. B HEP-40 Fl1 PGP-40 /1
thiaFAR S, Bl HEP-90 A1 PGP-90 H ik JFUH & 5 i
Fo B R ERASTRIAEAS, PRI BT 22 Wi AH S0 S 5 e 2 R
HBg IR P LR PSR, o, BopE
FHEAESE 9 d WE{H, HEP-40 AT i% 0.98 mg/g, HEP-70
Al ik 0.93 mg/g, HEP-90 AJ ik 0.77 mg/g, PGP-40 7]
ik 1.03 mg/g, PGP-70 AJ ik 0.90 mg/g, PGP-90 1] ik
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Fig.1 Determination of total sugar content in different alcohol
precipitation polysaccharide components
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Fig.2 Determination of reducing sugar content in different
alcohol precipitation polysaccharide components
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Fig.4 Determination of the scavenging rate of DPPH free
radicals by different alcohol precipitation components
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Fig.5 Determination of OH radical scavenging rate of different
alcohol precipitation components
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Fig.6 Determination of ABTS radical scavenging rate of
different alcohol precipitation components
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