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Optimization of Extraction Process and Bioactivity Evaluation for Total
Flavonoids from Sanghuangporus vaninii Fruiting Body

GUAN Yan-li, LI Jian-mei“, GUO Ling-ling, ZHANG Shu-yu, HAN Bing, ZHU Wan-qin
( Liaoning Institute of Microbial Sciences, Chaoyang 122000 )

Abstract In order to improve the yield of total flavonoids from fruiting body of Sanghuangporus vaninii, and to evalu-
ate biological activity of the total flavonoids, the ultrasonic-assisted method was used to extract total flavonoids from
raw material of S. waninii fruiting body with the yield of total flavonoids as indicator, the extraction process was opti-
mized using response surface methodology, and the hypoglycemic activity and antioxidant activity were determined.
The results showed that the optimal extraction process of S. wvaninii total flavonoids was with 60% ethanol as solvent,
liquid-solid ratio of 42:1 mL/g , extraction time of 2.7 h, and extraction temperature of 75 °C, and the yield of
S. wvaniniitotal flavonoids was (49.31 £0.45) mg/g, and the total antioxidant capacity of S. wvaninii total flavonoids
through the experiments in vitro are good. The ICy; of S. wvaninii total flavonoids for scavenging DPPH free radicals and
hydroxyl free radicals were (1.31 £0.06) pg/mL and (73.62 £1.50) pg/mL, respectively. The results of hypogly-
cemic activity analysis in vitro showed that 1Cy; of S. waninii total flavonoids for inhibiting a-glucosidase and a-amyl-
ase were (0.042 £0.002) pg/mL and (0.324 +0.083) pwg/mL with both of competitive-noncompetitive mixed inhibi-
tion, respectively. The extraction process of S. waninii total flavonoids is simple and feasible to conduct, and S. vani-
nit total flavonoids have good antioxidant and hypoglycemic activity.
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Table 1  Factors and levels of response surface test
K %
A R/ (mL - g7') B 4RIRETE/R C HRBURE/C
-1 30:1 2.5 60
0 40:1 3.0 70
1 50:1 3.5 80
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PR dR . P RE e I 2 R 2 ) o B TG R
VA R L IR R 2ok R 2 S B T 8 1 3 i
A, PR EUEE 60 ~80 C TR EHAE
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Fig. 1  Effect of different factors on total flavonoid yield of Sanghuangporus vaninii

2.2 MmMNEREER

2.2.1 rAp@RBER A R R AR
gh UL EfTma B A R T O A I 5 v LA
SRR T2, 45 2 8 B A R A R (R
2) . KM Design Exprt 10. 0.7 #E47 848 43 #7, 15
B oCl . Y =48.92 +2.33A - 1.73B +
4.41C +0.65AB - 0. 34AC - 3. 55BC - 5. 14A% -
3.68B% —6.44C* , A S L HE A EC 1 T
PeAb s 2253 B R (3R 3) AT B85 P <0.000 1,
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Table 2 Optimization of extraction process for total flavonoids from

Sanghuangporus vaninii by response surface methodology

RS AN B Camn L
- /(mg - g“ )
/(mL-g™') /K REE/C
! 50:1 3.5 70 40.57
2 50:1 3.0 80 44.08
3 50:1 3.0 60 35.06
4 40:1 3.0 70 47.62
> 4011 2.5 60 32.14
6 40:1 3.5 80 38.37
7 40:1 3.0 70 49.08
8 30:1 3.5 70 34.41
o 3011 3.0 80 40.29
10 3011 2.5 70 40.93
11 40:1 2.5 80 47.16
12 4011 3.5 60 37.53
B S0 2.5 70 44.50
14 40:1 3.0 70 48. 64
15 40:1 3.0 70 49.12
16 40:1 3.0 70 50.15
7 301 3.0 60 29.93

*3 PHEREAREMRRMEEEREUERFTESN
Table 3 Analysis on variance of response surface optimization

results for total flavonoids extraction from Sanghuangporus vaninii

KR ForE AmE ¥r FiE P{H

TRETRY 655.73 9 72.86 45.58 < 0.000 1
A 43.48 1 43.48 27.20 0.001 2
B 23.98 1 23.98 15.00 0.006 1
C 155.23 1 155.23  97.10 < 0.000 1
AB 1.68 1 1.68 1.05 0.339 8
AC 0.45 1 0.45 0.28 0.6126
BC 50.27 1 50.27 31.44 0.000 8
A? 111.23 1 111.23  69.58 < 0.000 1
B2 57.01 1 57.01 35.66 0.000 6
Q? 174.75 1 174.75  109.31 < 0.000 1
W2 11.19 7 1.60
ER 7.84 3 2.61 3.12 0.149 9
ali Rz 3.35 4 0.84
BEZE  666.92 16
R? 0.983 2
Ry 0.961 6
2.2.3 RELFMHFWPERGRIE  FLT X0
o7 T R0 235 R () A AT A 2 A A 5 0 B T e A 4

BORAE, 2 IE B A vl BRI S b g i) 25

PHEEBOBHEL 4201 (ml/g) HREUAT[E] 2.7 h 42
WURIE 75 °C 17 3 IREE , i 5 8 R 15
RN (49.31 £0.45) mg/g, SRR Y 22
LA 2.37% , BB M 7 A AR A A5 21 A 10 S 4K
HA RN,

2.3 mEAFEEEGS

BB A b B3 W i R
B R O BT B B R R R T . N
R SR R T PR O M4 R C R E R
10 ~50 wg/mLET, SHTA AL BE J7 BE & HHk B 13
I HAZ R 3% 0 0 A B IO Y b A
RENIRZ S TR R C, YT 20 pg/mL
B, AR 5% v R BT 9 B P AR ) (1. 52 =
0.25 pmolTrolox/mL) f&4E4= & C (1. 10 +0. 12
pmol Trolox/mL) B 1. 38 £%, Ui B 47 B 5% ¥ v
M ELAT B4 S b s AL g

2.3.2 DPPH awAFmESH HipH R
SEEER $E O YT DPPH [ Hh 3 (1 75 B BE ) 45
(P 4) W] 5n, Mk 52 8 S PR U A4k AE R C
TR 0 ~5 weg/mL I}, DPPH [ Hi JE 74 R %
e I e e 3 TR 5, LA AR SR T £
WO DPPH [ FH 25 198 R 2% 4 ¢ T4 [) ot i
WEERIHELE R C, A 14 5% B 6 v R 48 UK 1G5,
(1.31+0.06) pg/mL, 442 C [ FREHKE NS
e/ mL BRI R ALK 38. 4% , W] UL, W S
SR L IOR HLA 240 DPPH [t L5 bR EE
2.3.3 #awkAkEsA W R EER
PEHOR K e e R C WO H O R BRI
SEOLULEL S, BB S R, A e S R T 4R
YO R B R 20 ~ 120 pg/mlL 1), 32 [y 238
Ik 23 ot 7 e ) 48 T 3 34 R i, Y o e vk R
80 wg/mL B}, ¥ A MM IEFR L F] 53. 5%,
IC,, M (73.62 £1.50) pg/mL, E4EE % C B
1C4,(0.95 £0.83) mg/mL [ 7.75% , W] WL, Az#
F BB PO 2 B RS BRBE LT AR
% C,

2.4 PEMPEFEEEN

2.4.1 HMEFEZTEAXN o-F) HIEF I ER
) B AR KA SAT RS ER X oA
BB HIVEFHZE R LR 6A, I 6A RIHI, 245
R E H0.05 ~1.00 pg/mL B Bl 48 OB XS -7
AR R RSO T A7 R 5% 2 S R | %t
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ou- ] A Y TR ) 410 1) 23 12 o o e 198 T T 4
oy, H 2246 /0N, WX - BT Y 1C,,
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VPR S B S B T ELAT B0 ) oo~ 26 MR T Bl 0
HTEE S oo 60 W D ) 25 18 B XUEI 4K Lin-
eweaver-Burk [ (K 6B) A LIE H |, fE & 5 25 Bk
PR R B 0 T v, L AR N S AR B 1 AR B
PR, BV, K, BT A ST 5 OO R ik v
HERNTTIE , U B A AR SR HE A TN o A0
At AV 2B 5 4 - AR SE S PETR A I

2.4.2 Wit b K EART a-0E b B 0 ) AE R

A 7A PTAL YRR IE N 0.5 ~5.0 pg/mL
Hf, A 32 B BB A oc-T 93 B S A FELAG T PH
PR R BT 0, B B A 1 oD A9 il A o £
FH, HELA e BRSO, A W) 5 i Bl B
WX o-TE B3 iE 1 1C5, 351120 (0. 324 0. 083)
pe/mL F1(0.432 £0.112) pg/mL, M A% # 5 #
S T 0 T o-UE A3 1 1Y) Lineweaver-Burk & (&
TB) AT LA, £ HAAHSE T2 2 bR, bl %5 i
S T ) L R O R R L K, TR K
Vo JE/IN T A7 B 3 B B X -V Y 1Y
PR R IR A

B2 WAE MR ERZEE ARG R

Fig.2 Response surface and conteur plots of the interaction between two factors
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3 BRRESEMMELER C E4 FRR[ELEMAMLESR C
B AL EE % DPPH B HEFRREES
Fig.3 Total antioxidant activity of Fig.4 DPPH free radicals scavenging capacity of

Sanghuangporus vaninii total flavonoids and Ve Sanghuangporus vaninii total flavonoids and Ve

5 BMRESEI(A)FLELER C(B)WEBREFBRE

Fig.5 Hydroxyl free racicals scavenging capacity of Sanghuangporus vaninii total flavonoids and Ve

Blo HRREZEMIN - HEEETEIMSIER

Fig. 6 Inhabitory effect of Sanghuangporus vaninii total flavonoids on a-glucosidase

B7 BRREDEFX o€ BN H1E R

Fig. 7 Inhabitory effect of Sanghuangporus vaninii flavonoids on a-amylase



34

71

3 it it

VAR | Bt 35 8\ T AR B IR A ST
L T R R FH R 852 BRI T N )2 K
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LAY E R O ST A SR IGE
PRICECTR B R e AR SRR
SR AR 2 BB () RCR IR AR L,
W, A5 A FH i 7 1T 3 BT 32 %) P i By 2
P B U A S8 BB B I R B T 2T A A
BT E GG R 47, R 70 B0 UE 25 R 5 T30 {1 7
W2 2.37% , BLERAHIFFE %) 120 0] g FH 52
PR rs, AR SO ek T R R kA B 4R BOML
BLF LA R B SR S () T2, S 3
TH3EHR 2.51% , FISHH 545" ) FH 7 D i B st
PRV W S DR I T 2 SR T4, B
FRRN 4. 41% , g i PR 75 U 4l B 2
PRI ARAL = Fh B A= S5 0 SO IR T 2, i
FH SR (11,489 £0. 153) mg/g, A
O EE S A (4,327 £0.192) mg/g, T
FE NI RN (1.419 £0.093) mg/g, WH
R AR SR T o) IO 1T 3 A 2 A S v T 4R B
T2, HOREE 1SR 0. 80% ; fH s 4 fifk
T CEERI A U I 5 8 SRR ) T, R
P A 2. 68% F Ay fFP 15 & 7 =0 4R By

USRI 258 ) T B 5% B0 B I 42 1, 4 B
R TR SRR N (49.31 £0.45) my/g,
A A6 1 DA b SCHR ARG (9 45

S B B RS0 P 5 T H AR B B 4R AL
JOREH A B R BELT A SO 2T
SEALMERTY S AR R B, M BRI EE 10 ~ 50

Pk, HXT DPPH H Hi3E F2 A o 15 BR % 2 Bt
FALIE TR TAR A BT v B AR 2R C IR,
I IR L e B2 A AR, , ASBIF SR A7 A8 5 i T
XF oc-VE R it R oc-/5) 2 AR T Tt ) 410 S 4 P 329 Bl FC
JoTH VR BE I T I G 5, G 1C, 4301 R (0. 042 =
0.002) .(0.324 +0.083) pg/mL, X} o-TE ¥y il
B 0 ) & SR T BT R B (1C,, = (0. 432 +
0.112) pg/mL) , X o7 25 5 1 B A o-TE 43 1 719
PRI TR A R, ARSI o-VE # i

T oo 2 W I 1, S 2R AL S W oA o B
BRI R 25, g b i R
TS T B A B BRSBTS AR R
P, o AR R 58 B IR LR 3,
A AR B 2B A I 2 R T 5 B BT
SRR AT, TR, IR S0 X 5 g B i B
RIS SY T4 AR EOR B ST
A B USRI PE A AR SRS AT IR A ST, i — 20
2 B AR M RO R AR S, 5
OSSR RS

SE 3k
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