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Abstract: In order to determine the optimal extraction process parameters of Hericium erinaceus triterpenes, the experiment
was designed by Box-Behnken response surface method. Ethanol concentration, extraction temperature and material-liquid
ratio were taken as the influencing factors, Hericium erinaceus triterpene yields were the response value. Design expert
10.0.3 software was used to establish quadratic polynomial fitting, draw contour map and response surface map. The best
extraction conditions were screened out and the antioxidant activity was determined. The results showed that the optimal
extraction process conditions were: Ethanol concentration 60%, temperature 55 °C, material-liquid ratio 1:15(g:mL). Under
this condition, the verification test showed that the yield of Hericium erinaceus triterpenes was 0.28%, close to the
predicted value, indicating that the model established by the response surface method was accurate and reliable, and could
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reasonably optimize the extraction process of Hericium erinaceus triterpenes. Through comprehensive evaluation of three

antioxidant systems: DPPHscavenging ability, reducing power, ABTS™ scavenging ability, as the concentration of the

extract increased, there was a good dose relationship for free radical scavenging. The DPPH and ABTS" free radical half-

inhibitory concentrations(ICs,) were (6.375+0.020) mg-mL™" and (0.355+0.040) mg-mL™", respectively, and the triterpene

of Hericium erinaceus had certain antioxidant properties.

Key words: Hericium erinaceus; triterpenoids; extraction; response surface analysis; antioxidant activity
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Table 1 Factors and levels of extraction experiment
triterpenoids from Hericium erinaceus
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Table 2 Experimental design and results of triterpenoid
extracts from Hericium erinaceus

s NOEWIE GIIE XY SRR
(%, v/v) (°c) (g:mL) (%)
1 40 60 1:30 0.24+0.00
2 60 80 1:10 0.29+0.00
3 60 60 1:20 0.30+0.00
4 80 60 1:10 0.30+0.01
5 60 80 1:30 0.29+0.00
6 60 60 1:20 0.30+0.01
7 60 40 1:10 0.25+0.00
8 60 60 1:20 0.30+0.01
9 40 60 1:10 0.23+0.00
10 40 80 1:20 0.26+0.00
11 80 60 1:30 0.29+0.01
12 60 60 1:20 0.30+0.00
13 40 40 1:20 0.21£0.01
14 60 60 1:20 0.30+0.00
15 60 40 1:30 0.24+0.00
16 80 40 1:20 0.28+0.00
17 80 80 1:20 0.30+0.01
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Table 3  Analysis of variance in regression model of triterpenes
SRR P HmE BIrA FfE P BEH%

sin] 0.015 9 1.617E-003 150.87 <0.0001  **
X, 6.613E-003 6.613E-003 617.17 <0.0001  **
X, 3.200E-003 3.200 E-003 298.67 <0.0001  **

1
1
X5 1.250E-005 1 1.250E-005 1.17  0.3159
XX,  2.250E-004 1 2.250E-004 21.00 0.0025 *
X;X;  1.000E-004 1 1.000E-004 9.33  0.0185 *
X,X3  2.500E-005 1 2.500E-005 2.33  0.1705

X 1.684E-003 1
X)) 1.289E-003 1

1.684E-003 157.19 <0.0001 *k
1.289E-003 120.35 <0.0001 *K

X' 9474E-003 1 9.474E-003 8842 <0.0001  **
5% 7.500E-005 7 1.071E-005

KAUT 7.500E-005 3 2.500E-005

4RI 0.000 4 0.000

AR 0.015 16

R 0.9949

R i 0.9883

3 (P<0.05), ** % .35 (P<0.01) .
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Fig.2 Response surface graph and contour plot of the effect of
extraction temperature and material-liquid ratio on the
yield of Hericium erinaceus triterpenes



42 % 5 223

G S ekl =PRI T A MR T - 157 -

B (g:mL)

40 50 60 70 80

LBEARIE (%)
3 CBEREE SRR LSk il = A5
M 57 g TR P R 25 v £ ]

Fig.3 Response surface graph and contour plot of the effect of
ethanol concentration and material-liquid ratio on the
yield of Hericium erinaceus triterpenes
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Fig.4 Response surface graph and contour plots of the effect of
ethanol concentration and extraction temperature on the
yield of Hericium erinaceus triterpenes

AL T ZZRE N LEFRIE 60%, I 55 °C, L
WL 1:15(g:mL) o A I IR W AT 53 B2 TS e, SR

H FR L E&1 3 IRE TSN 0.28%, ST
(HEBE T, FEIIZARRI Sk 4 — s 2 S i 32
BT 280 v 5, HAA 2B B

24 EREEE=FEREMNIEMS

2.4.1 DPPH-IEBRAETT W&l 5 PR, S Bk E
TE 0.5~2.5 mg-mL" JE N, BERE HEC R iy 8E
X} DPPH -5 B 52 Wik, 3k )i 5 DPPH I
B B IEAHDCHROC R o 7EBTR )y 2.5 mg-mL™
if, X7 DPPH-THERF N 25.4%, HERRAAXT AR, b
R AEP WIS A R . 28Xt DPPH - TS BREE T BT,
o o BRIV R AR X A, BT R 2 2.0 mg-mL™!
BF, W ER A 32.8%. 1M Ve BTHEHETE 0.01~0.05
mg-mL™" YEFEIPNIEIN 3, i 0.03 mg-mL™" B}, X}
DPPH - 1545514 T- 722, 0.05 mg-mL" B3k 95.2%.
FH I 5 %, sk 4l =ik X DPPH-HAA — %2 iUT5BR
fig 1, Hirdr, 1Cy, 1H(6.375+0.020) mg-mL ' B @& F
Ve B ICs, 1H.(0.0194:£0.0060) mg-mL ™", Ui I 2%
=iEPEALBE T AR L Ve B, X 5 KRR AR AR F

gﬁ[o

VIKE (mg-mL™)
10(;).00 001 0.02 0.03 0.04 0.05

%.O 0.5 1.0 15 20 25
=B (mgrmL)
K5 skl =% DPPH-TiEBRA
Fig.5 DPPH: scavenging rate of Hericium erinaceus
triterpenes
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Fig.6 Reducing power of Hericium erinaceus triterpenes
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{EH 0.107 ¥Ehn#E] 0.553, HH, 2.5 mg-mL " $#£HL
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