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Extraction and Activities of Polyphenol from Grifola frondosa Mycelium

CHEN Xiang-dong, LIU Xiao-wen, WU Wu-tong*
(The School of Life Science and Technology, China Pharmaceutical University, Nanjing 210009, China)

Abstract: GF polyphenol was extracted from Grifola frondosa mycelium and its pharmacological
functions were determined in this paper. Brown powder was extracted using low-polar
macroporous adsorption resin and its main ingredient was identified as polyphenol, by ultraviolet,
IR spectrometer and phenol identify test. GF polyphenol showed inhibitory activities to bacteria
such as S. aureus in vitro using plates serial dilution methoa. Hemolysis of red blood cell
oxidation and lipid perocidation of mice liver homogenate methods were used to determine its
antioxidation activities, GF polyphenol inhibited oxidation of red blood cell and MDA production
of mice liver homogenate. GF polyphenol reduced hydrolysis of starch by alpha amylase using 1,
and DNS method. It is suitable to use resin to extract GF polyphenol. GF polyphenol showed
antioxidation, antibacteria and alpha-amylase inhibition activities.
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1.1 XBH#HH#

KW EE 2 EEEY, LRREEYREARA
B RIS KRB REAT & R
.50 u/mg, PEBEHER LFLEANLAF>
MDA XM &, BRBERAEY TRAR MK
AR K EH =4 W k.

SHOABHRE. KRBT ESIEKD B K. F
BB REMEYEHTERE.
1.2 KHESHBHRERSH
1.2.1 #AER KWNEBEZEERYHER,L0
R BHPKRE, B0 L RIK R
1.2.2 HEHHALE FHWIEUERIEH 5%
MZBREBR BRELE, KEETE, BTFXHR
WHg#E R CL B & .
1.2.3 #AAME#xmEr BR—-EAHRSL
BERRAL S IAE SRMBR KRR, 25 CEBK
BV 24 hJ5, IR WK, WIRE A —E R RE &
BN 5% Z 8, T 25 CRB MK, 4 3 0 & #
B % [ BT S A 2 B AR R B K 3R M 280 nm B9 IR UK
B ETRITEBRMEQRMEER.Q= (A —
As)/As X100%,R=A;/A, X 100%. HH,A, AR
FERTAD S R, As RS RIE, A, KR
R AE.
1.2.4 AWMBHAFEER BRENBOBSRHNE
it Bt ) P W B 3 g 2 B 2%, 43 0T R A S R RS AR 1
B B R R,
1.2.5 AWMLEBe9E ZEHBRBREREER
WHBE T, ki, AR Z BB, BB e
EREEZRLE, BB BEERRY,ERELE
FRMEEPRORES. BRZBMZRIE.
1.3 ZRiEsHuBLERUE
1.3.1 %¥sha# £ 0.2 mg/mL KB 200
~400 nm #AT RN,
1.3.2 «shhaf HH2mg URKAER,T
4000~400 cm™ HFEFTHEH.
1.3.3 %X#5&B HESLFAHAH=ZEH.Z®L%.
WK | BA BB AN B B - 2R AR 5 A AT B B R
1.4 BEERIE

¥ 18] 2% = B AR AT ME VR MR (125 pg/mL). B 0.
00.0. 05.0. 15.0. 25.,0. 35,0. 45 mL B F 15 mL i&

EH MARBE7 mL, BEHS, MA 0.5 mL
Folin-Denis 5] #2 4}, 3 min J§ 0 A 2 mL # #15%
MOAREAZ IOnL, BEXL NEHEK
680 nm#b B R YEAE. KA TERE & i T 2 3 AE [F AR o
2R,
1.5 HiMAEEERE
1.5.1 Fhirslsx KEFFHRBEALEK
WREFNEERE, MAERT 5 CEAN KB
FRE L HURESE AR FTHL, A KRR R KR 1
PESL VW37 CHEFE 24 h. '
1.5.2 FHEAERHSEE BRIEEBRAFERENRK
WHEREGERELE YL, MAEERT 55 CE
FRREERE BREHTPR BEFTFHNERE
BYURR, S S EMNEELS TR, 37 CHEx 24
h Wit % MIC {51,
1.6 mEALFHERRE
1.6.1 XNawmphRAERHYm LHERRE
/N ERER BE % BN, FRAE B3R /K Bk 3 WKL AR E AL 10
TMMMEE. MAAKRER 1 mL, MAGREARE
WEERE S A A R ER KV MR 20 pl (PR BE MR 20 5
3 0.075,0.15,0. 30,0. 60 mg/mL), ARz 4 K
3FHRA, A AR K 20 pL. A4k R C St
HBOAFEWREX 0.1 mg/mL. 37 CIREF 24 h )5,
2500 r/min B.0> 10 min, 540 nm &b HE REE. LA
Xt FR 414 100 % ¥ I, 3 W ML
1.6.2 st H,O, ik mBEEntHh B
FPROMEER 1 mL, MARFREBERERES (&
FFREWRES PR 0.075,0.15,0. 30,0. 60 mg/mL)
B H,O, URFRA B9 1%). DL % C X
HBCAFERERNO0. 1 mg/mL. 37 CRE L b /G,
2500 r/min B.0> 10 min,415 nm & R GE.
H, O, + 4L 40 Ky 3f R4, [F] B iR IE % 4L 40 4.
1.6.3 st RKFAxMALTEAGHH BER
MARFETF 4 CHEH KB, BERER M, B A
SURFS%E. MFS% 0.5 mL, If AKW 15 £ B
0.5 mL(AXFREEESIN 0. 25,0.5,1. 0 mg/
mL), UARIMGAERNBE, MAEEIEK 0.5
mL. BFMA 50 pL &S5 3% H.0,,®%5,37
CHE 2.5 h. AN SV BHRME, 721 WoHE
it 532 nm AL BWE. BEKAT, N2 AR
WM TESZEABRB PR _B MDA K&
.
1.7 3 a-iR BRI AT

o-TEM B FIBRBR 2 v VR BC AR | mg/mL ¥,
BL0.25 mL 4+ Bl H0 A 100,200 pg JK# 7k & B B
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5,37 C#4 10 min, 1A 1 mL 1% W[5 HE e 7
#%. 37 CHEBRA 5 min. E AL R EMBLE
&, E 660 nm AL MR E. 3, 5-—HEKER
(DNS) a3 . & R I A 1 mL DNS &7, £ 8
KBEMP L0 min, RHEBBEEHHER.&E
520 nm I & MR I A

2 ZHBHER

2.1 BYBE Y I Bt F R R

WRAKEBEIIE A 0. 570, WG R B 24
hEMERKR,7 HHENBSRESIDEFHK
RE L BRENZEBR 2 h FRE, REEEE
LR N3 1. B M 30 min 5, & D201 Sh O HA
6 st B IRk PR 34935 - 45 W BEH B B9 906 A k. AB-8
FID3520 FHZBER 2 h SRR ET % 38. 1%
49.6%,5 HETFXHRAUNBEARMEX.EHZ
ELR % R, S5 #F 1 mol/L # NaOH 2k i@ 4
AR T3k, 1 AB-8 & D3520 M BRI E K .
WA S AR BOR BT A AB8 HITEMANR
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Fig. 1 The kinetics curves of static adsorption
®1 KSESHMORHENRRE
Tab,1 The adsorption and desorption of GF polyphenol

w8 As  BHE/%N A RER/%
D3520  0.216 62 0.217 38.1
AB8  0.194 66 0. 283 49.6
D392 0.051 91 0. 05 8.8
D380  0.062 89 0.028 4.9
D296 0.082 86 0.024 4.2
RD290  0.066 88 0.027 4.7
D201 0.146 74 0.027 4.7

2.2 BUMYRMSENE
2.2.1 R#ESH KWHEEBRYIBEHEK. 5
KR Z B, M1 E (8 2) BRTE 273 nm

Ab 7 B AR M , 7E 200 nm AL RIE WL, LA HE
FE 3 ( 3)3 400 cm™ 7 47 38 58 e O 3 2 1) o 4 4R
B UL,3 000 e EH AEF AWM C—H BE
4R, 1 600~1 400 cm™ B A # IR # 7 1E B 4.
B HNRILL S i 1 B R A B3 IR 1 OB
ML AIBEYR. RIRXUEHA -2k, 5
BRBAZBIILNRF LI RBE R R, %
HKW LB EERSTRAIRRERLEH.
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Fig.2 The Ultra-violet spectrum of GF polyphenol
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Fig.3 The IR spectrum of GF polyphenol

2.2.2 55%% BESH=ZMABE,HHAAF
EEARREEM: S ZELEERER, 5RK
AR A B UTTE, B B2 Y R A9 4R AE SR . B T BB
FTENBEYR, SAKEIMTERYE. RS
BRI A BRI WA /N F B KW R, B
MABFER-ERABEEERNBERAEILR
G, MEFENEER-LRABRN a6, #ER
BRTRSEREAYR, b5 R EHE R
2.2.3 AWESBRRAEIHNR ZHEBWE
HRvER 2 WA 4. R A Folin-Denis I E K
REYHBREYFRES BTN 9.3%. REWS R
B R B A B e B R R, DL R = B AR AR
R TFUEE=ZBNENATHEHUEERE
h R, T X T 4540 4 N B B A KW 78 S B T BE 7R
EE—-ERE.
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Fig.4 The standard curve of phenol determination
2.3 #SMREEY

DERITABEMSHE T KRNESHMER
REREH.AEFEIFPRHELBREMEERRL
R2PE NPUTLURH, KRESBRMNRREE
RE EROAWHRE . LBITE . EEFHEM
BEMTFADBE —EHMHER. BHTELREN
KWL B By M IR Y ¥ R 5 — 25 A B4Rl BT LA

BERERR.
£2 RHUELSHBHIMICHSR
Tab,2 The MIC of GF polyphenol

BBk (BRBO MIC/(mg/mL)
Pseudomonas aeruginosa AT >5
Escherichia coli AT >5
Pseudomonas aeruginosa (2) >5
Escherichia coli (3) >5
Staphylococcus epidermidis (2) 1.25
Staphylococcus aureus (2) 2.5
Acinetobacter spp. (2) >5
Enterobacter cloacae (2) 1.25~2.5
Salmonella typhi (2) 1.25~5
Klebsiella pneumoniae (2) >5
Stenotrophomonas maltophilia (2) 1.25>5
Citrobacter spp. (2) 1.25~5
Pseudomonas spp. (2) 0.63~1.25

2.4 KWESEHHTELFHE

KREZEX TOAME 8 S H, O, FrE
HENAYREF —ENMPHEE S4RZEEFT 240
B AIHAAREML, KM ELHRERBEAY T
OB RALEmL, BN THEEKELR, L
R 3 H O W AR AL M AE, R BM A H A& .
KREEZHENNBAHT BEMH H,O, B X FiE
F,FE 4. KW L8 (1.0.5.0. 25 mg/mL) & 57|
BAMTEEMH/DRIFIE B RER MDA; 3
FEFI BT i, RBBRR, BEKS. L EER
KW, KNIEZ B RA L ALERE.

®3 WNAFERAKLBRLHER

Tab.3 The hemolysis results of red bleod cell self-oxidation

gpa  TEEEL AL mm/%
FAdE xS AR 0. 029 100
HHEERC 0.1 0.010 34,5

0.6 0.014 48.3

EREE B 0. 30 0.015 51,7
0.15 0.015 51,7

0.075 0.023 79.3

F4 WHOFHLAARELBOHERA
Tab.4 The hemolysis results of red blood cell oxidation in-

duced by H; O,

LR ’(ﬁfj‘fﬂ’f{ A WOLE/%

B Xt R 0.139 100

®BERC 0.1 0.043 30.9

0.6 0.037 26.6

KWL L 0. 30 0. 064 46.0

0.15 0.106 76.3

0. 075 0. 100 719

%5 NRAARERIECHEM
Tab. 5 The effect on lipid peroxidation of mice liver homoge-

nate
2 Coenls Camoll)
B #ExT AR 14.28
KRR 1.00 2.04
0.50 2,19
0.25 3.79

2.5 ERWIESEH oM BT HIER

£ 6 ZARKKIESBRIMH o TER B, WX
MK, R EFRRER . ERER
¥ s B e £ Y B A 38 I B R IR, T #E DNS
GENEHEEZHENENERERBS, RE—
TERBEMXR. UHRKNIESB AR o FEH 5 &
.

F6 KPLEM c-EHEHHMEER
Tab.6 The inhibition of GF polyphenol to alpha-amylase

TR RRESBER/ 4 Aw
R /mL pg
0 0 14. 69 0. 060
0.1 0 0. 084 0. 285
0.1 100 0.120 0. 240
0.1 200 0.288 0.228
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EHEERERSBE TR ESEH, 3 HAE
16 B R o EBY BB S AT MBS,

SERBE T B YR RANR P ESHE
40T, B 0 H AR YR R AR Y 4% R BB
K, A EERBH DEAE-SEREHT X NE
KEAED. FHERBHER, S ERERE,BEH
BASYNACYREERE T, BEABERBR
@, EFEER BHEAE RE B TRRFER
RIABENKETRE, FKER RRERKR, TH
BRI WA R B AT, BT
AN BRREFECYRSETRRAGERES
JE R o, KRR A R R BTN R AL, B
PRI , X LA BB 3B 3K 78 2 45 B U T UK AL FE
r, BERES, BT R BRI S, AT
WRL A RFLI S R BE R W KW I W 22 4R P 4R
BB, 5B I A R el TR
FRAERIERIER 7 MR AT OB ED. RE
Yl AB-8 BRI B | Z B U » YR 48 A R LA AR AR
EBMAYR. RUERMBRESLZHEAE TR . S4F
7R 5 e » T AR AR Al X & B R MY R 52 4. AB-
8 EFHMUEBRMB KAWL, EEKREEBENR
W REER.BRES, BRERXFEM TR .EF
B FTR, A TFHRBRYNE—-SHRE.ES
TR AL 2 B RO SR BR. (7] B W 48 B0 0 QKA 7B B 2 4k

2% 3k :

R, T ZREH 5 B A RIS R .

R AER B T N 2B R Y I, A HE YR T
REBMAYRC MK LB BESH EHR
B, X E R IR 1 2 By 28 W) R B 5 B R K
HEBHPRALIRE. AL F RO ERIES
BAEHEA RER «ERENHEEE, 53X
RRIRE A IR AR BB H —BU 7, B S B R Y Rt
REFUEMNBEEAS. SHUKEREREENEHM
o ZHEEERAFRER . BOEB HEM
A= BV B [ B 25 B X 48 A R A 400 R A R R RS
FRGEAEROERRATEAMEE. X o B
FMEEE TR SN, A TSR E5MR
EERE S, — ERE LR E T s
B 45 #, i 22 R BB & A: 4 4k I BL B b I MY B
b, BRAE B IE o PO LRI RS X T 2B
EYRMPUERE EHANEN G TREANS
BESBEARNEE IR BMMEEER TRF
REUH) 2 B A8 B BB UL, B A R BRI, T
RS FEH, WRASY —EHMEEE, HUE
BT B8 2 %o ok 2 497 6 A9 470 S T G S A A A A D
ZHMAETUEL S HHEENE S REREYHR
B EBRESEREF R W RBIA MY
HEAS RGN T BN G A 97 89 1E AR
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