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Abstract: Objective: To develop a Hericium erinaceus beverage and investigate its protective effect on alcohol-induced
gastric mucosa injury in vivo. The antioxidant properties were possessed by H. erinaceus, and the gastrointestinal tract was
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protected. Methods: Using H. erinaceus extract as the main raw material, and hawthorn and orange peel extract as auxiliary
material, the formulation and clarifying process of the compound beverage was optimized using single factor experiments
combined with the orthogonal test and Box-Behnken response surface method. Physical and chemical tests were also
conducted. Simultaneously, an alcohol oxidative injury model was established by 50% alcohol administration in rats. The
protective effects of the water extract of H. erinaceus on oxidative damage in rats were assessed. Results: The optimal
ingredient ratio of the H. erinaceus beverage was 23% H. erinaceus, 37% hawthorn, and 14% orange peel water extracts,
and 21% of 30% xylitol, and 5% of a 1% citric acid and sodium citrate (2: 1) solutions. Based on the optimization results of
univariate experiments, the optimal clarification process parameters of the H. erinaceus beverage were obtained using
orthogonal experiments: Clarification temperature 25 °C, clarification time 80 min, gelatin dosage 2 g/L, and sodium
carboxymethyl cellulose dosage 0.15 g/L. Under these process conditions, good stability was exhibited by the product, and
a light transmittance of 96.1% was achieved by the H. erinaceus beverage after clarification. The physical and chemical
indicators (soluble solid: 30 g/L, reducing sugar: 0.2733 g/L, total phenolic: 6.73%, and pH: 3.74) of the beverage produced
using the optimized process were found to meet the requirements of GB/T 31326 "Plant based beverages", and practical
significance was demonstrated by the final formula. Animal tests showed that the H. erinaceus water extract can
substantially ameliorate alcoholic oxidative damage in rats. HE staining of gastric tissue showed that the gastric mucosa of
the model group was exfoliated, with a disordered glandular structure, enlarged tissue space, and severely ulcerated gastric
tissue. After administration of the H. erinaceus water extract, the structure of gastric tissue cells was neater than that of the
model group, and the degree of swelling and bleeding was reduced. Compared with the model group, increases in T-AOC,
GSH, and CAT levels in serum and gastric tissue were observed with the H. erinaceus water extract, and significant
increases in T-AOC level in serum, as well as GSH and T-AOC levels in gastric tissue, were detected. Simultaneously, the
H. erinaceus water extract compound significantly reduced the NO and MPO levels, as well as the NO level in gastric
tissue. Conclusion: The H. erinaceus beverage preparation process was demonstrated to be feasible. Good antioxidant
activity was exhibited by the H. erinaceus beverage, and alcohol-induced gastric mucosa injury was shown to be improved
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in vivo.
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Table 1 Sensory evaluation criteria

HiH PR iE SHEG)
FIBRIE 7, JEE R A, TC Rk 16~25
VLR KSR FIBRFE AN, TC 50 7.6~15
WEREH TR T, TE R 0~7.5
A FRMAT 1 % 16~25
@iF RERE N iR 7.6~15
ANEA TR A 5 0~7.5
REWSEY, RIS IUE 16~25
R TR, IR 7.6~15
SRR, DR L 0~7.5
TR IR T 16~25
AeJ5 AN 7.6~15
AREFT 0~7.5

TR,
SHPCACFL TR, FETRSCEG LA -, DAk i /K 42
W LA AR PR UR AR R B2 IR TR (30% AR
W BRI (1% FPEIR: AN 2 1INy
AR (5% 2), DUBCE VES i AR, SR LA T Box-
Bebnken Design #THEI T T2tk
2w A R R KB

Table 2  Factors and levels of response surface test

HE
KF ALK BILKIK  CBEEZK D 30% AR

E 1% R
FrE IR ANV T

M (mL) 2% (mL) $28%(mL) AW (mL) (2:1)(mL)
-1 1.5 3 1 1 0.4
0 2.5 4 1.5 2 0.5
1 3.5 5 2 3 0.6

1.2.3 By fofbm i miRge et L miss gk an
KPR . IR BEUE . BR B2 /KSR . FHERFA (30% A
FEIETD BRI (1% P08 Friiiesn 2 DEIn
AR 24%. 38%. 14%., 19%. 5%, HLEC 5 N r=ih
SR EIRLT, CREIHSE, 1B TE 7L, R AR

1.2.4 BB T2 biEgiieiz it

1.2.4.1 VI B8 I e B WA S5 456 AR 6 Vil B ) D
a7 A S B2 -GS 2R UORHEE 4000 r/min B
> 20 min S5, AT WAYECRETT, DAaligoK e
25 X IR, 7E 400~760 nm % K [8], &3 40 nm PHF7—
YIS B R, 3l AT 23l I 400~760 nm & [F
M OGR AR, 1 8 Mk ok B2 6 ORI B AR A I i
KU R R BRGNP K 720 nm 0 2 A Sk T
YBIIECR, DUNAE N E -GS a8 ORI V15 B
IBCERFR A, VTS AR T

1.2.42 I TAREEIZKIRIT LUECENIE
For, DABHIBSES NG | VTSI a] | VB3 TR TR R ket
HEFZANESIIE PUA BRI R P T B R 2R 500G, B e T 4%
P BRI 2 g/L, W& A [A] 80 min., ¥ IE R
25 °C. R REAERGNGINE 0.15 g/L; 3 alliv &%
AN [E B e s in & (0.50., 1.0, 2.0, 3.0, 6.0, 10.0 g/
L), AN[F¥R B A 4E R 4% = (0.05. 0.10. 0.15,
0.20. 0.25. 0.30 g/L), A [F] @ IE B [E] (40, 80, 120,
150, 180 min), AR &G EE (25, 35, 45, 55, 65,
75 °C), 4 PRI X EEIEROCR s, B 7K =
W, WO .

1.2.4.3 IEZRAGS I  DLRRZ IR Sy FLait, HEE
BH S I . PV ESH] | P TS TR R R FH LT 4k 2R 40
WS DU 2R 2 R 2R, DA R R
SRAGRR, AT Lo(3%) IEASIRLS, B i AV id 1.20
TEAER Z KPR UL 3,

3 IR NIRRT

Table 3  Orthogonal experimental factor level

KV ABIBRINE:  BRA LRI CIETHREE DB
(g/L) = (g/L) (°c) (min)

1 1 0.1 25 40

2 2 0.15 35 80

3 3 0.2 45 120

1.2.5 BRAESEARAGIN R B 1 -5 1 S et m
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1.2.6.1 shtmiasr 54525 REGE M HERSE 7 d
Ja, B 32 LR EBENLS b 4 4H: 25 X8 4H (Con) |
FEHIZH (Mod) . BEMEST BELH (Pe) | Mk i &2 Ak IEY)
ZH (ST, Ak Sk 2 /K $1 W& - L A 7K 2 W < R B2 7K 2
W=23:37:14), 2 8 H BIAUZH | BHPEXT R | A%
St B2 AR BRI R ARE H _LF 10 mL-kg ™' 787
B 50% 19K, 25 F T BRZH #E S AH [R)50) e i A= B ER K
TR IS 5, ey 3 5., st ] BH X i
2H B RUE B Sk TR B R ) 315 mg-kg ™', B 6
Mk i /KRB IRRE T 354 mg-kg o a5 FINRELZE
FERIZH DU HE B 0.5% 1A H LT 4 2R NI TS R
R 2E S, HEE RS 10 mL-kg '

52 7 IR BE A 25 07 B AR (b A RN
FE[25#)2020 W, Mk i NAHEFER AR 9~15 g/d,
B e NARHERERR AN 3~10 g/d, LA NAHEZER A
HOA 9~12 g/d. KPR — 35 BRI PRFA LI 45 G HR
R 2.25%, il TFRE R ERE GRS 2N
(2.25%%6.3%37)/60=354 mg/kg.
1.2.6.2 FEACRAE  IRILE S, 8 FH K BUIE = 3h ik
B i 2R SR A, 4R J5 37 ZI4E 3000 r/min 25
L 10 min, B VS RAFHT—80 C vKFE¥# R, H TS
LR . BSR4 4% 2B WPREEE, R
K, AL, SRS Y) e, AT IR AR LT HE Yefa,
AT NI T B A AT
1.2.6.3 Afkdsbrilia  BPEEET (T-AOC); 45
e H BB (GSH) ; it A b &= (CAT) . NO(—484k
%) « MPO (&L S AL ) 160 R D7 1k B i 2 Bl
A G UL T
1.3 HIELIE

I B LU I bR v 22 (Xs) 6015, 2 18] ik
2 M43 SR JH Origin 2021 4, BA K 25 07 2257 B
(one-way ANOVA) tb#4H [A] 22 5%, spssau #1T1E2Z
iR 06 4% 5 43 B, Design-Expert 8.06 ¥ 17 Box-Beh-
nken Wl RG4S 504 o
2 ZERE5Hh
21 EAMEmEEREEREFESHR
2.1.1 Ao be oAb 1 i g6 45
TETR S8 FL Al [, FIJH Box-Bebnken #2147 00 3/
TS, a7 T RS BT S 45 T ULF% 4, [l AL Y
Tr TR IR 5,

& 5 Al 0, A A P<0.0001 & JF FEb B

Z 4 Box-Behnken iRI6H 45 H

Table 4 Results of Box-Behnken experimental

o AT Bl BRI D 30v Aot LT

i e R

WIS i (L) 4 (mL) S (mL) i (mL) *?j%f?ﬁ;‘ﬁﬂm
1 2.5 3 1.5 2 0.6 95
2 2.5 4 1.5 3 0.4 95.4
3 2.5 5 1.5 2 0.6 95.5
4 1.5 3 1.5 2 0.5 953
5 2.5 4 1.5 2 0.5 99
6 2.5 3 2 2 0.5 96
7 2.5 4 1.5 2 0.5 99
8 2.5 3 1 2 0.5 95.7
9 3.5 4 1.5 2 0.4 93.4
10 2.5 4 1.5 3 0.6 95.5
11 1.5 4 1.5 2 0.4 93
12 2.5 4 1 1 0.5 93.5
13 3.5 4 1 2 0.5 93.7
14 2.5 5 1 2 0.5 97
15 2.5 3 1.5 3 0.5 97
16 3.5 4 1.5 1 0.5 89
17 1.5 4 1 2 0.5 94.8
18 2.5 4 1.5 1 0.6 92
19 2.5 4 1 3 0.5 96
20 2.5 3 1.5 2 0.4 94.5
21 2.5 5 2 2 0.5 96
22 3.5 5 1.5 2 0.5 953
23 2.5 3 1.5 1 0.5 92
24 2.5 4 1 2 0.4 95.5
25 2.5 4 1.5 2 0.5 99
26 3.5 4 2 2 0.5 93.8
27 2.5 4 1.5 2 0.5 98.9
28 1.5 4 1.5 1 0.5 92
29 1.5 4 1.5 3 0.5 94.2
30 2.5 4 1.5 1 0.4 91
31 1.5 5 1.5 2 0.5 93.8
32 2.5 4 2 2 0.4 92.5
33 2.5 4 2 3 0.5 96.4
34 2.5 5 1.5 2 0.4 96
35 2.5 4 1 2 0.6 97
36 3.5 4 1.5 3 0.5 96
37 2.5 5 1.5 3 0.5 96.5
38 2.5 4 1.5 2 0.5 99
39 1.5 4 1.5 2 0.6 95
40 3.5 3 1.5 2 0.5 93
41 2.5 4 1.5 2 0.5 98
42 3.5 4 1.5 2 0.6 93.2
43 1.5 4 2 2 0.5 94
44 2.5 5 1.5 1 0.5 93
45 2.5 4 2 1 0.5 92
46 2.5 4 2 0.6 95.7

2, BG4 50 RPIT P>0.05 AR, i ]
Y ABE A ST i) 7 (B L B 45 11 U3 7 R 1) DR R 3K
R*=0.97, A5 5 Z2H0 C.V.%=0.58%, F< AR R m] {5 &
15, PO SR A 3T . AR PRI H RS 2
MYy sy

Y=98.82-0.29A+0.29B—0.42C+2.03D+0.47E+
0.95AB+0.22AC+1.20AD—0.55AE—0.32BC—0.38BD—
0.25BE+0.48CD+0.43CE—0.23DE—-3.12A%>~1.28B>—
1.45C>-2.95D*~2.23E>

EE ARG i o PSS OK S -2 X Nt 0



%464 % 12

SKITT L 4 AR T2 R hr B S 3 st 219 -

%5 Box-Behnken 772434t

Table 5 Analysis of variance of Box-Behnken

KU Forf AmE By P P WBEN

TR 224.62 20 1123 36.68 <0.0001  **
AR HKIEE 1.38 138 451  0.0438 *
B-1L A 1.32 132 432 0.0481 *
C-BREKIEW  2.89 289 944  0.0051 o

1
1
1
D-Huf 66.02 1 66.02 215.61 <0.0001 ok
E-FRIA 5 3.61 1 3.61  11.79  0.0021 ok
AB 3.61 1 361 11.79  0.0021 o
AC 0.2 1 02 066  0.4238
AD 5.76 1 576 18.81  0.0002 o
AE 1.21 1 121 395  0.0579
BC 0.42 1 042 138 02512
BD 0.56 1 0.56 1.84  0.1874
BE 0.25 1 025 082 03748
CD 0.9 1 09 295 0.0984
CE 0.72 1 072 236  0.1371
DE 0.2 1 02  0.66 0.4238
A’ 85 1 85  277.61 <0.0001  **
B’ 14.28 1 1428 46.64 <0.0001  **
(o 18.24 1 1824 59.58 <0.0001  **
D’ 76.16 1 76.16 24875 <0.0001  **
E’ 4337 1 4337 141.64 <0.0001  **
B2z 7.65 25 0.31
AP 6.85 20 034 212 0.2075
iRz 0.81 5 0.16
puvill 23227 45

1 *P<0.05, **P<0.01,

BV SR BER U D>E>C>A>B, BITHIR >
BRFISBRE R >k mi> 1A . AB. AD 8 0. IiH B35,
PiAH AL ZE/KERUE . B- LA /KRR S A-SkaisK
PEWE . D-FEHURTT AR ELAE XSk 4 52 G ok g R
BYE SRR

2.1.2 WER ST dEsd Design Expert Xf45 R 222
(5] P AE B A FHBEA TR N 1T 534, il 7 T i 2k ]
AT LR E (] 1) =gk 7 1 B W 1 451>
PR X2 Ak i RN B VRS i sE i . BB PR
RiA S 2t 7K BRI LLIARS 7K B A3 o, 52 e O Ul
NP EEEE, FH I ET O, RS T K SR VR R LU AR 7K
PR AR AR B U TR B P 1 s A S 2 K HR I
5 EH AR TR A% i iz R TR AR B AR | AR e AR R T S EH R
IR =Lk o AR, B AR b2, il TEEEINBENY, U4
ARG S 2k K R T S B IR TR B 28 AR FH X B PR Y
R HE Sk, ARG 45 R 558 5 b ABL AD
A& HAH i E AR A, U BB 1 BRI A (Y AT
£ Co

2.1.3 BAusEmim A Benr  gead i by ik s =2
GBS UCBIEC 77 55440 Sk /KR 23%, LA
K BETE 37%, BRI AR 14%, 30% A I 1 W
21%, 1% FHEEIRITEIREMIA TR (21 1) 5%, B4 T sk
BIENAE S 99.1993, FESALEC 7 2514 Lb T JERD
B EOR), &8 2 B2 i BB Ve B U Gl
21 PEM AR AT ERE RSy, &R E R

E T

JRE PP

K1 ARFEN RIS AR E Ak s PORHE B 2
Fig.1 Effect of different factor interactions on the sensory
evaluation of compound Hericium erinaceus beverage

98.45, L5 AL VR ZE MW FRVIVE I, FREAARI 7 T 1Y

LA M, FHma R AR PR B B PPN AL R B Sk i =
B Sk 2 ORHE D B A9 2 T SR Y, SRR ELA AT

e

22 BEBEIZMHERAWLERS ST

2.2.1 HBAEFEKMPIE 28 4000 r/min &0, BEF
1 400~720 nm PE R AYVE BN —E 2B s, 4
P 720 nm KB HE{E 79.24%, 7E 720~800 nm I
BN 2 N REfas, IF#a T 722, U4 720 nm
AR (E 2),

350 4(I)O 4;0 560 550 6(I)0 630 760 750 8(I)0
P (nm)
B2 546K R RN i
Fig.2 Maximum measured wavelength in the ultraviolet region
TE: AT R B 225 (P<0.05), 5 3~ 6 [F].

2.2.2 PAPRIZRIIGLER

2.2.2.1 HBBEASINEX S SRR ROCR S AE
AR RSN, BB B B Fris 1R F AT 5 R
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ek s G L ART 4 S AR SR G, DT A 17 e e
B UL, IS BEIE RO . il 3 AIAS, BRI
INRAE 2 g/L B, BRI BN = HME 96.55%, B
BRI T 2 g/L B}, BG5BT R R, TR R iR
FI B 1 S 2R 15 B8 43 9 A I S Sl 33 5 i g 252 20
POBFST 4R —2 . DR A P R e 2 s s i, A
B NI R i8I L PRl S AT G T AL L NS R M |
AR S — B R AP, e 2 g/l
RV B AW RS N

0 2 4 6 8 10 12

W s (g/L)
K3 BRI X A ORI T AR A R
Fig.3 Effect of bentonite dosage on clarification
of compound beverage

2.2.2.2 VIR GUORHE TE ORI 18
i 4 TR, 2B OGARBERE W I A A B BT
e, 7 80 min ZHI, FEICA_ETHER, AT LIS A
5 s 1] 2 ok g TE S R Ay ok 22 8] )™ AR i L A
H, dE I B O AR DR E TR R R B S
T IE R K A2 BRBEDLIE R, 128 B B A ) 8 0 RIOR o

80 min ZJF B WA T V-2, 13X J2 PR Ay aed S 1 Ve 1 1
(B2 S B IR S e A gl A, Jd R B I ra] )
PRI CHE ) BT S5 ORI RS, X A OB T TG
PEBEVE ], HAR2m LAt ot e 80 min S fd:
]

85~ a

I (%)
8 %

8lr b

Rl e
20 40 60 80 100 120 140 160 180 200
IR (h)

K4 I TR A5 HORHE T AR 2R
Fig.4 Effect of clarifying time on clarification
of compound beverage

2.2.2.3 VIR A UORHENE LA G
5 Al A, 3 IR X IE R AR AR R . 25 °C
B, 38 R I IR B 86.25%, Bifi 46 Ve 15 5 i T v,
B CRUL R, T RESE i TR R i Hus s

SR, SRR PEREAR, A LR 25 v e e AR IR 1Y) 22
EEVEFIAS S 47, IRIB Il B8 ok s, Vv b e B,
AFHT T BRI S, SREEVEURES, DT REAR T v 1E
JHE 2[R A 25 e 0 il B ik vd X ORE i HAh D34
ST IIREER, DA MR 2L SRR I 7E 25 °C BOE H .

88
86}
g4t
82t
80t

IR (%)

78

761
20 3I0 4I0 SIO 6‘0 7IO SIO
FEIREE (°C)
K5 IR = A UORHE TS AR A5
Fig.5 Effect of clarifying temperature on clarification
of compound beverage

2.2.2.4 W ILLT Y RN EXT & SRR TEE
MISZI A iR IRFE IR, ok A i BRI
TG W] G 2 HH AR 1o Bl 8 5T R 22 W 4 IO v] LA
“ZMEAHE ARG Y. BB 6 Rl TEES A
iKE] 0.15 g/L B G3RIk B i = BIME 89.22%, JR R
] B2 B F A A CMC-Na W% [ ZE 50k 59 28 1
JGia ey IR 3 NG e 1E VA=A 1Ty NS S W T W 9 =B i
EUR/ s S T I o Y i AN a e i 7 DN s o S vl e
WEHIRCE . TERT 0.15 g/L whna: i), B CMC-
Na BINE TS CRAEARNWT FRE, 24 CMC-Na %%
IERKT 0.25 g/L, iR W T %, TR A vl B it
Z %) CMC-Na 5 AR % A du kb, A Ak
By B E T, RIS TR R FEE . [FIR
M CMC-Na BN T RS 5 T IRFHIORMS 2
509 B BE, A AR R IORMA 3R P A e S R A AR
1k, ST R DL, X5 TAEP (iR —3L,
B 0.15 g/L AR,

100 1

90

005 010 015 020 025 030
F LT A Z A It (g/L)

6 FRHIILETAE R Bx I & TORHETE ORI 72
Fig.6 Effect of sodium carboxymethyl cellulose
on clarification of compound beverage
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Table 6 Results of Ly(3*) orthogonal optimization experiment

AW BRRWIELFAERG CHEE  DEE BLE

b =

BET b)) Bl RECC) m(min) (%)
1 2 0.2 35 120 92.14
2 1 0.15 35 120 87.52
3 2 0.15 35 80 95.24
4 2 0.15 35 80 96.75
5 2 0.15 35 80 96.03
6 1 0.1 35 80 84.03
7 2 0.2 45 80 88.97
8 2 0.2 35 40 85.7
9 2 0.2 25 80 92.07
10 3 0.2 35 80 85.4
11 3 0.15 35 40 85.08
12 1 0.2 35 80 86.72
13 2 0.1 35 40 88.24
14 3 0.15 35 120 89.37
15 2 0.1 25 80 92.13
16 2 0.15 45 120 90.59
17 2 0.1 45 80 90.2
18 3 0.15 25 80 90.81
19 1 0.15 25 80 89.11
20 2 0.15 45 40 87.14
21 2 0.15 35 80 94.76
22 3 0.15 45 80 88.4
23 1 0.15 45 80 85.33
24 2 0.15 25 120 93.46
25 2 0.15 35 80 9431
26 1 0.15 35 40 82.14
27 2 0.15 25 40 89.31
28 3 0.1 35 80 89.5
29 2 0.1 35 120 85.71
K, 85.808 88.302 91.148 86.268
K, 91.338 90.315 89.331 90.574
K3 88.673 88.5 88.438 89.798
R 5.53 2.013 2.71 4.306

WirE A B, ) D,

25 °C EE IR =ik, 1582 Gk s v i
HHR 96.1%+0.15%, X —&5 R WIR, £ LY
AR AR BRI T S FARSEOE v {519, (@ 1E
SIS T HRAS AT B B, ELASAH N 1 S2
R =N

2.3 IBIBIRNLER

YRR AT PE B 00 5 e R i ORHE IR
(BRI SR B B ZLH8 R, ‘& 28 T s (an e
WL OSUBE . 228 DA SCHA AT 8Tk 18 il s an 4 A= 32
F . ARYE GB/T 31326 Ak dh ] g4 [
JEW T KT 0.5 g/L, ;= &k AR AT 784 W 99 & =
30 g/L, fFFAtnifE (R 8), R Hr 8B IR o A
Ew . AR FERERZ 2 T E S H R SR R
R, AT W SR AU A TG, SR ORI AR
AT RERI B ZEFRAR, 7 B8 A T 5 S RIS s
T (5rPM 0.2733 g/L, 6.73%) RWFFEE S did
BRSPS PR S A A 47 R BRI G E AR AL T —2
P42 Jo Rl

R 8 ML T OB AR bRl 5 45 2R
Table 8 Results of physical and chemical index of compound
Hericium erinaceus beverage

miH R
AR & & (g/L) 30
IR & B (g/L) 0.2733
B E (%) 6.73
pH 3.74

KT FESRWNERTT 22004,

Table 7 Analysis of variance of main influencing factors

HE SEH A ¥y F N
A 217.437 2 108.718 47.162 0.000™""
B 75.205 2 37.602 30.099 0.000™""
C 33.225 2 16.612 7.206 0.004
D 138.772 2 69.386 16.312 0.000"

B2z 46.105 20 2.305

1 **P<0.01, ***P<0.001,

N A,B,C Dy, RV} P i 52 W g 5 I 5 Wi e Ay i
&, HUCR VS INT TR] | SRS | R LA e RN
JingE . TEASIREG R UCRNE 1 1 B AR T 28 S W]
s e . R W BLLTFAER AN I . TEIH I 8] | TE
TRES BN 2 g/L. 0.15 g/, 80 min, 25 °C. Ak
B, BA SO AR, AV T 1], B
@2,

224 TZBUE CHRISARAY R EENME, SRDULS
PS8 RS N . R I BRLT 4E RPN
VEIE AT IR ST 2 g/L. 0.15 g/L. 80 min,

=

24 EETKGERIEEFREE R ARKE
1EH

2.4.1 AWk P OO EAG HE SE AL d 405 R Bl
L — AT RSB S 1] O B A AR
R E LI, 25 4l I BT g e, 3]
15 d FFURI RO T2 (18] 7) o BERIZH O B 28 TP
#EH S R E RS IS, B 11 d SR TT AR ek

= Con
= Mod
= P
4007 5 S% 4 o "

b

0 T
1 3 5 7 9 11 13 15 17 19 21

] (d)
7 MESkas B BEBOR R SRR B

Fig.7 Effects of compound Hericium erinaceus beverage

on body weight of rats

1 525 FAA HE, *P<0.05, **P<0.01; SHEIZH A E, #P<0.05,
##P<0.01, & 9~% 10 [A],
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TR, HiBZEMRT 45 FA4H(P<0.05), 19 d BHASEAR i
FARTF 2 A (P<0.01) ; 384 R R AR S R 4
P, B2 ISR ZEE, 7F 13 d Z /5 IRE G
I S R AR ZH (P<0.05 BY P<0.01),

25 P 2H K BRAE B S 50 HH DRS IR AS R 47, 3
warsh, BRALAA O, 28 TREMBEDE; 44 T8
AEVE B ML PIRESAE, ABLR B T 1738218 |« Rl
AP REIEAEAEAR, IS PEREE A, B AR R
Mo Zeidsk i E AR T TG, IR Frirs%,
1rahArZ, g S8 b
2.4.2 M PR OROGTERS T B A 405 e BRI
TG EFE 25 R B S FE a8 9 iR,
L2 FUZHAH LY, BERUZH T HE 20N B Fe Bob i 2 T e
(P<0.01), "B IEFE BRI 250 T (BN HAA W3
P, UaPATRS HE S R BUIE A I R, AT REXTIF. B )
BB AL T — W™, SR A L, B ATk
PR KB E Fa 5. TR EEAT IrREAS, Hoh i ERs
Bl EREAIR(P<0.05), B G i /K IR HERS 1
PR I B I S B U, — e B Essb
VAR X U S AR E

#9  BURBUEGIEELH (Xts, n=8)
Table 9 Comparison of organ index among different groups
of rats (X+ts, n=8)

215 BIE(%)  FFIESR%EC MUNERREC R IEAE AL
25 X IR 0.631+0.367  2.00£0.06  0.15£0.01 0.35+0.01
I 0.866+0.744"  2.39+0.07" 0.18+£0.03 0.35+0.03
[iEL e ay;ickat] 0.726+0.130  2.17+0.06*  0.14£0.01 0.35+0.02
WL KIROIA 0.73440.743  2.22+0.10°  0.15£0.04 0.32+0.02

W 5 M L, *P<0.05, **P<0.01; SHRIH A L, #P<0.05, ##
P<0.01,

2.43 KREEFIEALPEINL 5] 8 AT UL, 25
XJHEZH 1 2 ZUse sk, JoH i pbiA0s Se bkt H RIS
JEEERSERST T, MDA SEE, BRAHES LI, A UL
HAUPR . L JRAESFE S WAL AR T a5
2H, BERIZH Y 1 LA R B, 22T 1 — R
LG B BRI . BAARSEFZEEL L L2 Y™
KA R EHE B Sk B RO, LA S 52 5 Mk 1l
KIS, PRLH AR TSR LH SR A P, L
LHERA ML SRIZH AR EHE NSRS, B IKARREAS
B A, (B 523 U0 BRZHAR P AN HES AR ZE L, A3 4204

BT, FRIT A HES WA, RO FEBE T Kz 4n i IR A
Ji s T ZH AR BRAAT #0853 1 R L K ZH I RS E Nt
&, FHNRJZ A /D B LL AN R 2 IR

2.4.4 I GSk 4 P& IR IR P 45 A5 R BRIV
BV rsbragsenm B ImPn A i LHIAR 52
2, o 8 A5 B A ok BRI R o
ERFRIVERTT , ALA S, 7 2k E A S P A AR R i i e
HL, B ERH R S A4 R a9 TG P 40 (ROS) , iX 48

8 MEkis = Iy SR BUR R HE R B I LB A 2A
SN (100x%)

Fig.8 Effect of compound Hericium erinaceus beverage
on morphological histology of rats with alcoholic
alcoholic gastric mucosa injury (100%)
TE: A 23 (4L, B AREEILL, C R FRPERT IRZL, D S kahK
PR . PRI B T Sk O IR IR SE A Z L, R AT R Z
ML IR TBE IR LIV , 2 S A B A I

ROS & S#UIB T &k, 15 NO(—&fL%ED . MPO
(B A AL P ) KOS Er . GSHOAS DEH ARES ) |
CATGHEALEE) . T-AOCCEPLEALEE S1) K
BEARUY, GSH 1EMHUA T 2 BT A AL, nl AT 450
YRR A A3, HER IR R R i T s g B AT,
S B AR E AR Y, S ERE(CAT) AT
LIS SOD % ROS B r=4-id EAb &,
— 2 AN AT N A BT A A E T, ISR HL
AR H P, T-AOC 2T N 1E
S AYER A IR 1 VE R B N P R AR IEA LA b
—AFERT R 1 AR SRS, HAE AR N IS R E
BRSPS ACTARER, X AR AR
FIRFEEPO, HE 9. [F 10 AT WL, R ZH O B
HEA B HLh GSH. T-AOC. CAT 7K F i 3 aib i
FART 23 14 (P<0.05 8% P<0.01), B4HZRh NO 7k
SE-F1 MPO ZK - 5 25 5 A 2 T & (P<0.05 5t P<
0.01); AHEL FALAILH , M FH /K P2 U 4 GSH. T-
AOC. CAT A It , Hitp T-AOC /K7 i % Tt =
(P<0.05), NO 7% £ Fll MPO 7K ¥4 Ff BEAK, Hop
NO 7K 3 2 AR (P<0.05) . Ui BATERS AT 5 1 AL
PJ GSH. T-AOC. CAT i1 T ¥, NO. MPO 7K
ST, B AR P TE R TR, B LARSR
A 5 o M Sk 28 K 32 B0 T il s, R BRAPL A vh
GSH. T-AOC. CAT &HA fiFtE, NO. MPO /K-
A7 T IARG, AT D TPHS XA LA B9 S A N 38, S R
B P A T et S AV, SRS P B i Bl — 2 ke
HEH S

T oAb Sk il vh 208, SR, 15 2S | A0
BT VE R FER P REA ST T B 455, 6E
8 i ZZ AL RS TERSE TE B B R A R R, R E)
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Fig.9 Effect of compound Hericium erinaceus beverage on antioxidant indexes of serum in rats with alcoholic oxidative injury
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Fig.10 Effect of compound Hericium erinaceus beverage on antioxidant indexes of gastric tissuerats in rats
with alcoholic oxidative injury

SRR B SR o AR TR PR Rl s R E FH AL
M ASBR AR BT TR P 4% 24 A AR R AR
YIE B AT, TSk B R B PR IE YT B
(gastric diseases) BT ML YRR & L A3 HLH,
s T A G- -G 4%, KEGG 18 4 5 52500
e IR 22 B )FE AL ER PN (MAPKO) A5 538 B AH 2
P R . p38/MAPK Bk IiE 2 55 5k 1%
ARSI A [l . AR FARE T p38/MAPK ik
TEPEARAIR, BERT 8 A K R 728805, S 5 R4 sy
A A, T 8 0 ORI S R B 45455 5 S
S FAE AT R NP, HETE A 2T R,
p38/MAPK FEVE 1T B Rz A= | stk T H A EE
TR H A5 8007 ) & A 2 UIAHSER PRt 26 4]
M TR T B AT p38/MAPK 3 K 5 1B 215
R AR (GES 1) b Tk BE YT B Bl AR A5 R4
Ho IR — 2Rk B SR EU) A U85 Uk
ATHREUKE, I LT p38/MAPK i BRIR AR ST HiZh
) o Fe i KA AL
3 g

AW UM 5 B A T 25 e Sk zi vk
PR 23%, LA KRR 37%, [F 2 KIR M 14%, 30%
A BEBEFE W 21%, 1% FrEmFr B R e s (2:1)

5%, WEAAE =i sk R s, KU IRAE . ZEPR 35T
oA SRR IE AS IS 52 S Sk i R TS T
A A, 15 R AR T2 I 2 /L,
ZLEERT ] 80 min, ZREELE K 25 °C, IR L4 R
FHES NN 0.15 g/L, TEIASA T 38008 B fae i HLDTUE
W FFAE, BCFRIIE N 96.1%, H iR SRR AEIR
BRI ARGE . =i ol EEETE Y& . e 5R
Z Wy . pH 4r 54 30 g/L. 0.2733 g/L. 6.73%.
3.74, FF A E it . shiaIeuE Stk sk ik 42y /K it
VORGP B AL B B 2 U — 2 i s
YEH, T E ML I 75 A 414 T-AOC., GSH,
CAT /K, B NO. MPO 7K, M el 3% M L4475 45
PRSI o IR 4SS RSk 4 52 5 Ok R B Rt
IRERIOBTE R AL T HAR S8, W 25 Rl ecE B
DIREMY™ S R FRAE TR0 TS
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