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Abstract ; The antioxidant properties and total polyphenol contents of various solvent extracts from two Hypsizygus marmoreus

strains were investigated. Crude extract, hexane fraction, ethyl acetate fraction, butanol fraction and aqueous fraction of

Hypsizygus marmoreus were prepared. Their antioxidant properties were studied and their total polyphenol contents were

determined.Results obtained in this study showed that, as for MinZhen No.2, the highest total antioxidant activities, DPPH

radical scavenging activities and ABTS radical scavenging activities were found for hexane fraction, ethyl acetate fraction and

butanol fraction, respectively.As to MinZhen No.3,the highest total antioxidant activities, DPPH radical scavenging activities

and ABTS radical scavenging activities were exhibited by ethyl acetate fraction. Correlation analysis results showed that total

polyphenol contents had a relation with DPPH radical scavenging activities. Hexane fraction and ethyl acetate fraction of

Hypsizygus marmoreus could be used as a source of natural antioxidant applied in food science when taking into account the

combination of antioxidant properties and extraction yields.
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AT HX R 8y (TBHQ) , RARPTEALFN G 3=
—FIREE B IR BRI P LT . Ft, S Fh
JHE & P R AR BT AT o B S R AR SR 1 —
AFFEHSE S

B %G ( Hypsizygus marmoreus ) , °# 44 B & 3 , J&
— P RIS R R 2R . Yu
A SR IEYE 0 (DPPH [ i 3L R Ak 17 B IR T |
R M ARIERREE T R A RE ) MU B T
FEAG BB IT M0 5 15 43 53 X LA 4 Y B L Y8 UK 5 BROKOHL
PR P EARTE PEEAT T 30T, &k B B i 1 =
MR A —E WP E LS . I3 TS L
SRFERER AT Yu 2505 b1 53 4 T B0 % 1 (0428 b
P8y PP st 5 R O B 4 1) S S AR 0T B, T 5 R I L A
i AR A i B s S KO SR Y B — 2 Pt
EALNE M. I e S ROKH g - b
Roa-EFHW .3 -AEFW . yv-AEFH S0 E A,
456 T HOKOHLR B 1 B A TE PEEEE L S T
HIEYH B-HE bR a-FEFWH - AEFW y-4EFH
Wy 5 22 Wy & 543 0 S PR TE PEZ B i AH S . [H]
B, 33X PR IR 5% 4 O 3 WY 0 4 5 A [ o A 22 1] i
MBI B Ak ) S B T BEAEAEAR K
BI2E5E . TN LA 3 i R M LA S 22 R, &
A4S Z W BA1E KR DPPH 3 BB RE T, BT A
A AIF I AR 3R B AN [R) 5 i 1) LA 4 T 3 (9 B 4
ALY BT BEAF AR B 228 v (H S B A — s bt 41k
.

ASPEZH W A A w5 B R w5 B A 45
RURB S 14 A A, 35 T8 B O ve A4 &, ZRAT — bR
B BLAEZE R R IR S M L 2 S, W HEE
T FURBE G AE R SR A, 4545 70 1 b e A1 AR B AR B
A I3 B R EORBEF WA 7 RO R LA %6
BRI 2 W E 3 5o ARFFFER 80% H 435l
X [ L 2 5 B S S L 3 S Bl A TR AR, TRy
SIHIE B Bt LR L WE I T BE XM AR P AT 2R B
R DPPH B BB BREE T (ABTS H H R IE BREE )
5 R AEALEE 1 1 T IR 43 BT I B 2 5 B T
3 S5 B A5 AR 2R U BT AR TE . PR ST A S
SN L 2 A5 LA S T L 3 S B S AR D SRR
BN 2 PR AR AR P .

1 #MR5E7EE
1.1 M5

[ L2 S LA EE (R L 3 S ELigs e
8 R SR YRR IR "SR 4L, BT OBy A5 2 T
BT AR E TR (LI =99.0%) LigdE
MAEAL BRI A R w51, 1 - T2 — — Rl L i
(DPPH, 208 =97.0% ) iy 2% (L)t Tolk &
JRA PR 52 ,2-BA - — (3- AR I wg s — 6 — T
M) 4% ER (ABTS 2% =98.0% ) Lt sk RHY
AR A O K G BRI BN B IR  TC K IR IR
£l . Folin— Ciocalteu 5] . PU/K & 4HIR & 55 245 0
S E BT AL
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CA-1115A RISHIKGIHREEE g2 E R
ANFEGLGI-12 BIBZS B R THEAL db st MR A8 24 R
A BRS 7] s DK—S24 AU PUEIR/K IS Edg—1E
Bl E AL ER A R 2 75 HZC - 250 # 437 3R 3% 15 3%
i AMEFIE SIS B 2 R & AL204 B R
P MR- R R AN ( i) B IRAF
1.2 XZWH*E
1.2.1  REAOHIE  BEWEEhEETAE 50 °C 254, 4t
24 h i HAE By, 3 60 B 57, A3 B AR gE TR, 18
T TSGR T %1 80% Y EEAE S HR BRI, PL s A i P Lo
g work b 8: 1 (mL: g) B R IBCRE R . I, BR
HL 100 g 85, A 1 L f =AM, inA 800 mL {4FH
SYBCH 80% B B, WOk EE 8: 1 (mL: g) , ¥ F 40 C
FYTE VR FE PR (180 v/min) 2 42 8 h, #iyEf5 2R B,
RIRBREE A 3 R, BT IR, BEFE s, IR A
F R IR TR R IR T4, A5 B ok 24 o
PR FH 3 B 2800 K B TR R R A 4 W T
Shrp FRFREE 12 VN A IE 2 %8, IR 7%, i1k 12 h, 4y
W, R W ARE A et b, A8 B 1E O e 2K B, T )2
WARFZIARFLEL 12 VI AGET A IE 2 8¢, 1F & ke 3 B AE
HHE 3R, BITIEC AR, e WS, 2R EE T
BRI R R TR RIE QY . SR
JFHAR TR BB AR LR ] 55 28R LR AL B 5 10 T B A
B s 1E T BEAE AW M K AU ™ o B Jm FREUAS Pl 4
By iy o, AR TR 7 et By i R BOR 1138
v | 1

AEHUIIHIRA (% ) = x 100

K om, ARRIEF A B 14 B & (mg) 3m,
AR & (mg) o
1.2.2 HrEa s g il e
1221 gaprEfefe mmeE I s FEEY 1
M52 7%, BRI M EE ] < 43 I ARE 1.064 g K
B WEREN .0.494 g VUK & EHIR 4 \3.335 mL ¥R A fig 3t
[F%5 T 100 mL 7K IR 5]l Hk BEAR IR 28,
4 mmol/L F10.6 mol/ L. il AS [F) Joi itk 4 A ZEHLY)
0.2 mL FEIUFESIAZE] 1.8 mL B o KRG
WIR ST E T 95 CHEIR/KIEE P /K 90 min, 2 )W K
RHIEEC200 L # T 695 nm AW E W SGAE , P47
FE 3 U, UHAE R R
1.2.2.2 DPPH H HIIHFREEDAME e ik
% Ma, Ke 25" SCERAGHGE  RIVER SN . 100 pL A
[ Joi e vk B2 i 2R B 5 100 L 19 B B - DPPH [ B
FHe(ZHJE S 0.1 mmol/L) FESFIR ))&, G AR 2 )b
30 min, 55 JHZ D BEBEFRALAE 517 nm 48 5E K2 v
AR B OGAE, SPAT I E 3 W, U3, DPPH
HlEEBERRBRWITE S N EBRR (%) =
[ ( A5|7 nmmwxﬂﬁ_Asmi;‘”'. >/A517 nm?E 6 AR ] x 100,
1.2.2.3  ABTS H i EEFRBE I E AR Ksouri
R Mg Ty i EAT I s, RS AE R Bh. W HL S mL,
14 mmol/L{¥) ABTS F1 5 mL,4.9 mmol/L {11 7 g &1
T PR 1R 50 Al 2R 43531 2 7.0 . 2.45 mmol/ L.
HORE AW, TR 75 T 25 il T RS AL R EL 12~16 h,
A e v i 28 W 80% W Bt Ry B 2 734 nm KB 5
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Table 1  The extraction yields of various solvent extracts( % )
rn Y 1EC e ALY LT O TERAE T 1E T EEAE Y IKFEBLY)

[HHE 25 46.30 9.93 0.34 1.11 83.84

[ E 35 51.33 8.12 0.24 1.34 86.85
{EH>} 0.7 £0.02 1) TAEM . SN FR T 96 FLA HJm Bz B bia e I 2= 5 ik B E K (p <
A 20 pL AR5 ok B i A B, Bin A 180 pL 0.05) (#£2), BEMEXTHE4EAZE C Y IC,{H N 0.16 =

ABTS TAEMR, T F iz T #EOG SN 10 min, ] 5E 2 W
WRAE 734 nm 4b IR SGAE, AT RE 3 W, BUH -1y
fEo 155 ABTS | i JEEBRA, AU F - ABTS A ih
FIEBRFR(% ) = (1-A,, wnbti” Azt e ) X 1006
123 ZESRAME IR vk S Bk My Ay 5
B SCHR , HERA B H 0.08 mg/mL BB T FRARMERL , 73571l
W B 5% £ T IR AR ME M 0.0.1,0.2,0.3,0.4.0.5.0.6,
0.7 mL, /it A 0.3 mL 1.0 mol/L Folin—Ciocalteu i3] ,
HESE )NV 8 min, AN A 0.6 mL 10% ( M/V) Na,CO,
W, IR A5 ZEIR T e SN 30 min, 258 T /K&
2 5.0 mL, T 750 nm L0 E W SGIE . SPATINE 3
W BUHAE I . DAL 25 v B 7 BR s 1 5 7
TR L R R AR AR OGS DA AR R AR AR il 2, (0]
7 FE Ry =0.1047x +0.0153 | R* =0.9986, HUA[A]
TEF B IN 78 22 Wy & B, AR Y8 b ofi ity Ze 171 05 05 72
AP Zm o &, a5 R R W ARy ik |
FRR I 24 B = 554X ( gallic acid equivalent, GAE) , Bl
mg GAE,
1.2.4  ¥¥asab3 SR Origin 8.5 F1 SPSS 21.0 %% 4#
Ab BRI AT AT BAR GE T T
2 HREHH
21 EEFHARRFIZERRIE

FER 1 AT, [ 2 5 S5 3 SRR SE
I35 46.30% 51.33% YA IEC k. LR S
P55 TE T B 28 U, A [R) B P 4 4 T A6 AN TR) 19 A L
FEIBGH v 52 A [R] 649 53 A e e, ZE IO i R BN R
IRFEIRY) > IE R A Y > IE T B8y > LR 2
BEASIY) . I 2 5 5 [ L 3 57K ALY A 2R R
5393k %) 83.84% .86.85% , i W EL AN 4 M HE 4
FH IR = 1 ) T3 A 1 o
22 EHEHFARBRFIZERMRELEENNE
22,1  BPUAEALRESIIE  mIE L TR, RE2 S
A EC 3 SR 2 W) 5 VU R AL Y B e ORE AE 1.25 ~
20 mg/mLIL W, EATH S PTEALRE T BEE M2
B K I e RE A BTG . 1) 2 SRR ) | IE
CREAIY) LR LR AU I T B A U 5 7K A2
B BT AEALRE T 1C, 1B 53518 13.94 £0.19 2.18 +
0.14 2.47 £0.09 .11.48 +0.08 5 23.98 £0.45 mg/mL(
2) B IEC 2B 5 R 1R 2 U 19 ST A
fefe s Z M 2253 A 3 (p >0.05) (H5H Y IET
T < B -5 7K A6 B 1 S B A A e 0 2 ] 22 S 43k
WEKF-(p<0.05), ME 3 SHEEY  IEC A
Yy LR LTRAEIY) (IE T B2 MUY 5 oK 2B ST
FARE 189 IC {EH 435~ 14.44 +0.17 ,4.10 = 0.21 |
3.12 £0.05.11.97 £0.10 5 19.76 £0.75 mg/ml., H#
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0.002 mg/mL(#2) . M 2 SIEC A A B B BT
FALBE I B, T 1 B 3 5 TR £ IR A5 U 1 bt
FALRE S fe sk AE R PUAEALRE ) J7 I, [ 2 SR
WAL T 3 S (HARH] s T4EAE R Co tbAh, S
e R WKV L 2 S A B3 S R4 B PUA L RE
JIB9 o 32 B S v /N B ) B, A OB A ) T Y
EPUEALRE 155 .

15 —a— 14
=i —o— KAL)
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Fig.1  Assays for total antioxidant activities of various solvent
extracts of MinZhen No.2 and MinZhen No.3
222 DPPH [ i 2EiEERAETIAIIE &1 2 0,
BRIE T BEAS O 2 41 MR Y L IE e A2 U | £
LBRFHEHU SR ZE B B DPPH H L fiE T 1Y
Wit 2 0 3 ) e SR ) 3G 0 R i R 2 S AR
IE CGE A B L TR 2L TR A B 5 7K A B 1 bR
DPPH H i 19 1C, {E 5> 5 & 5.84 = 0.17 ,4.97 =
0.15 3.46 £0.25 5 6.94 £0.10 mg/mL, 73 A9 e B
YU Z N, IE T BRI X DPPH [ R AT BR AR
ik 50% , 44 Fh A B W) 1 Bk DPPH [ i 2E6E 1 2 W] 1
22 RIR B KF- (p <0.05) , Hor £ 2 £ TR AR 1L
Yiif 5k DPPH [ i 2L dr (R 2) o I EL 3 5
MR IE CREAE Y | L1 L BEFEHUY) L IE T BEAE
By 5K FE B iE Bk DPPH [ i 19 1C {5351
6.07 £0.31 4.74 £0.02 ,0.83 £0.01 ,1.96 £0.11 5 3.57
+0.06 mg/mL, L2 LR A HUYF R DPPH [l &
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BWORBAF (F2) o 5 EPUEALRE S 20 B4t RAR ], [
L2 SR DPPH [ i BEAO BE J1 58 T 8] 21 3 515 BR
DPPH H 39 fE T (£ 2) (B P R DPPH A
FHAL A RE JJ#RSS THEAEE Co SR, [ B 2 5 1 [
3 SAMAIYE R DPPH [ th L6 T i A A,
) B 2 S A FhASHUY 5 B DPPH [ i SR E T 4 e #
K LR OTERFEY) > 1E e 2 Y > g > 7K
FEHY) > BT BEASHUY), [ L 3 525 AR HUY) NS BR
DPPH [ t3ERE I BTN . LR LFRZEY) > IET
BEALIY) > K FZEY) > IE BRI > MY . S
Yrak R R W B 2L 2 5 ORI L 3 S5 HAT WS B DPPH
SR RASNE7/)Die St RPN S e IR A= 78

100
S ]
5 804
60
= 404
=R i LI LRI
T —v— LR LTRAE
B 207 KR e F OB A
a N —a— I T ——V,
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o R & (mg/mL)
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;\3 )
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Fig.2 Assays for DPPH radical scavenging activities of

various solvent extracts of MinZhen No.2 and MinZhen No.3

223  ABTS H 3G BREEIAIIIE WK 3 s,

Vol.39,No.11,2018

FFALIXT ABTS [ il BE M 3R B0 R 45 i 1 BR
1, HUEBRBE S B S IE AR G . [ L 2 5 4% Fh AR B
YriE kR ABTS H i EERE 1 Ay#a3i o  IE T B2 UY) >
IKEER) > MIEY) > LR L FERFEHUY) > 1E B e A HL
Wy L3 S AT AS I T BR ABTS [ th2E6E 110
P LR OBEFEI > 1E T B2 Y > KAL) >
PR > IEC B A B (% 2) o WiiEER ABTS A ih
FERETIM M H 3 S0 T M 2 5 {H P T s
THYEAZ Co SLIEVR RV K 2 S A A 3 S
HAWER ABTS A th 2k 094 Jot 3 28 9 b KRR r9 )
BT, /NP BTSSR ABTS [l RO RE 145255 o

100 -
X
5 80-
&%
HZ 60
b
H 404
{m
£ 2
£ 201
<
0 - - - - -
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Ji R % (mg/mL)
L2
100+
s
5 804
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Fig.3  Assays for ABTS radical scavenging activities of

various solvent extracts of MinZhen No.2 and MinZhen No.3

23 EHEHFARBRFZERYSHEE
LT FH kAN AT T () 2 B8 R B &

K2 ARE AP PUEAMTE PR 1Cs) {H (mg/mL)

Table 2 ICs, values of antioxidant properties of various solvent extracts( mg/mL)

A Y SPAALRE S it Bk DPPH [ i J:RE ] Bk ABTS H fi2ERE T
Az 13.94 +0.19" 5.84 +0.17" 423 +0.07™
ECBEZE ) 2.18 +0.14° 497 £0.15° 10.45 +1.54°
e . 2 5 LR L TRZERY) 2.47 £0.09¢ 3.46 £0.25° 570 £1.02"
IE T EEZEIY) 11.48 £0.08° - 2.25 £0.01"
TKZEB ) 23.98 £0.45" 6.94 +0.10° 4.01 £0.10°
Y 14.44 £0.17" 6.07 +0.31° 3.65 £0.09"
ECEEZEIY) 4.10 +0.21" 474 +0.02" 8.71 +0.85"
] B 3 5 LR BRI 3.12 £0.05° 0.83 £0.01° 1.57 £0.30°
IE T EEAE TR 11.97 £0.10° 1.96 £0.11° 1.87 £0.03°
TKZEE) 19.76 +0.75" 3.57 £0.06° 342 +0.03"
FH X B Ve 0.16 +0.002 5.58 +0.12 pg/mL 0.16 +0.002

T [R5 AR R R I (EZ A1 35 22 524 (p < 0.05) 5 oA e B2 i 2 PR BR AR 148 50% .
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KA Z Wy, ik T2 HA Ay ~I6E, 1
FRPTEALTE P, 2 W By BT SE AT P E T e AR
SR IR i o A IE LAV TR R b v
¥y , Folin—Ciocalteu 153551 il 5 [ B 2 5 5 [#] K 3 5
ALY v 22 Wy 1 S b, LU 3 BT AR O 2 1
T SR P ATE E Z TR AE OCE . E 2 S
AT Z2 By & BB A B T BE AR > 4
TR ZBEAIY) > IE Qe A ) > MY > KA
s M E 3 SR AR Z W & R R LR L
BEAIY) > 1E T BRI > M) > 1IE C e A IR
>OKZEBW(F3) o ME 3 S & EMME T 1
H2 SZWEE,
%3 RIRAEIIN 20 i e/ SE)
Table 3  Total polyphenol contents of

various solvent extracts(mg/g extracts)

Y i) . 2 5 W 3 5
Y 5.88 £0.12° 7.53 £0.04°
IEC B 6.90 +0.29° 7.08 +0.16*
LR FRZERY) 22.54 +0.70" 37.79 £0.10*
IE T EEZERY) 2476 +0.35" 25.74 +0.55
IKZE ) 524 +0.01° 6.72 +0.01°

T [F)3) rhOAR [R) 7 Bk s S 2 ) ) dk 25 28 5k (p < 0.05) .

24 mMEAEEESHEENEXN

A e EE B TERIEY P R = S T LY F O E =)
TIEPEZ TR AR G, 25 IR B 2 B2 & &
FEPUEAILEE ST . DPPH 1 i L5 BRAE J1 .ABTS H i
LI Bk e 09 AE S5C & B4 S S 0.1665 . 0.7701
0.1386; ] & 3 ‘5 Z My &&= M AP LBE S .DPPH H
B LIE R BE F1 (ABTS [ H 36 35 BR BE 1 B9 AH ¢ R By
A7 0.2743 0.7954 0.4230, #HEM: 4T 45 SR F Bl
Z & i 5% K DPPH [H i 3L 68 ) Z Al KA 4 47
O AH OGP, 18 B 25 I vh 22 1 & R TS K DPPH 4
P S R AR, 2 A S BPTAIREE ) .
W% ABTS [ HHELRE I Z Ml A et de 22 (R 4)
Ui HA 22 ) vh & ¥ BB ARE 1 55 ABTS [ i it
eI Re R T RIAEZ MY, etk 5w A F

[

R4 PRI PR 1Cs, (55 22 My & SR HICHE
Table 4  Correlation between ICs, values of

antioxidant properties and total polyphenol contents

MM R
PUEAL T P26 1C,, (8 ME2 4 EE3 e
ZhEE ZhHER
ByriAafbrg 1 (1Cs,) 0.1665 0.2743
DPPH H th 23 FkBE 71 (1Cy, ) 0.7701 0.7954
ABTS [ i 335 4 AE 51 (1C,,) 0.1386 0.4230

3 SR

ABITTERL FH 80% W B ¥ $4 I 40 25 P 15T i o
(M2 5 WE 3 5) PR IaetEy it fHIEC
Kot L LR LR | IE T B3 ) R L3R P AT AR HL, S )
A IE QeI | LR L BRAE B (IE T B AL L)
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SOKAH o TR P B AR O 0 T R A &
T4y, RELER 0 sk 4 B B9 0 S8 AL 3% PR AR RE AL AY 38
b By PR AT IPAL , P A B ST SR 3 R4 BT O
B AL A PT 4 RE J1 \DPPH [ i 3L T5 ER i J1 F1 ABTS
S R AE ST, S0 M) 2L 2 5 5 L 3 545l AR
YIRPTAEAL TR . B TT 4 S 2 W rh N M 19 4 5 E
R R B ) B LA 55 1) B b AL E T S0 R
DPPH 5 i 568 77 5 M A AR Pk 19 920 17 %2 ABTS [
P R i T s O T v /B PR B 4 BT % ABTS [ il
Kefie 1. JRAEKFERUY 5 S FE R 0 LU 80% L)
b AR A A T I L TE O R AR | 2L 1R 2R
FEHUY S5 IE T R A B B9 0 A S RS , 28 W 2L
1 v 32 B BT B S SR R N B 3 i
W SE ) 2L 2 55 ) B0 3 545 FhAS U b i 22 1 B ik
LE A RE B I BT RAL TR RO (1C,,) |, 20 BT 22 19 & B
SR P2 ] B AH GPE L AH G4 BT 4 e i
Z RS 1 R DPPH [ i L RE J) 2 W) HoA g br
HIAR P, AR BT S 45 15 Yu &5 i 0F 5% 45 F 40 o8
JE L AT 43 BT B L 4 A o 22 1 B Rk S T B DPPH
P JEBE 7 2 0] AR EL AT AH G, 295 5 2% S Pk AT g Us
TS () B4 L 25 o5 o T 5 4 22 By S 280 W] RE A A 22
SeVE, ZW S S AP AL BE S 2 A G M 22 X
5 Sahreen 25" BT FE L, FAH—F . RIS, 4R
By v 22 5t ST PR R AR T SR,
LMy e 5 TR M 2 1A A DG M B e
I, IE U Maria A 25" $i% 38 i — A%, A ] 4 BLERH A Kz
ARRERE) Z & 5 AR S5 AR B i SREa 6E Tk
IEH, 2 B AR E T HAB WS i SR " . 2L
LR Y 5 PO R A B R 21 S PR AR T
JE) Fi4) X 25 5 W A e M, S S b 2 10 DL AT e A
DL WA « A [] % 256 B 70) 23 5 BOAR [R) B9 356 4 5
JATT S 3T 1] BT S A0 P 2 B 25 S5 o T T
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