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Extraction and Antioxidant Activities of Crude Flavonoids from 8 Edible Fungi
FAN Li, JIANG Xian-biao®, XU Zhen—yi

(College of Tea and Food Science, Wuyi University, Nanping 354300, Fujian, China)
Abstract: The crude flavonoids from eight edible fungi were extracted using simulated digestion method and
ultrasonic alcohol extraction method, and thereafter the contents and activities of reduction and hydroxyl free
radical elimination of crude flavonoids extracted from these two methods were compared. The results showed that
the contents of crude flavonoids in eight edible fungi extracted from simulated digestion method ranged from
1.25 mg/g to 7.85 mg/g, which was 20.3%-509.6% higher than those extracted from ultrasonic alcohol
extraction method. Additionally, the EC90 of hydroxyl radical scavenging abilities (concentration for 90% of
maximal effect) and the EC50 of reduction activities of crude flavonoids extracted from simulated digestion
method were 33.64% -3 216.67% and 19.87%—151.76% higher than those from ultrasonic alcohol extraction
method, respectively. Therefore, utilizing simulated digestion method to treat fruiting body of edible fungi could
promote the release of flavonoids and enhance their antioxidant activity, which could provide the theoretical
reference for further development of the functional activity of edible fungi.
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THALEGR B AT Ik . AR R B Lk
RIS HT ) I T o B LB AR A 1 SRR
H 25392 Tarko T Z&MF5E A IAEAR pH (B H BRAF T,
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e oy R AR LWL A A BRI R AL  F AL e A
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RN S R 12 T LU B0 A A0 05 PR BT (R BB, R TR
JHE TR AULTH AR IS 0 S8 Ak AR FH AT 968 4 A s 4 375
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R P S T Yo At EOREL BT, L A A g 1 TR 2l
R R B R AN R, S
PRABIE S IR TR BT R AR S 2%

1 #R5HEZ*
L1 RS0

4% (Lentinus edodes ) AN (Agaricus blazei) .
AR H (Auricularia auricula) . B (Tremella fuci—
formis ) 2035 (Russula Vinosa) FEL1 4% (Russula cyanox—
antha) ¥ 4 i (Boletinus auripes ) F14T # ( Dictyophora
indusiata) %% 8 FWE T : BT LE T T4 R
A, 60 CHET 12 h J&, s vy ee, i 100 H
i , e A2 B4 H

PO ARE S s L RTRL T A AR B AT BR
Al PURIMAER BRRRER KR i A A S R
AR =l O A AN AL EAER A - b
MR AL TA R F] ;4R IEA JERE(10 Umg) B R
I (30 000 Ulg) JHe (BRI 2 500 Ulg BRI 1
500 Ulg JHRTEHE 6 700 Ulg) : 11615 R & AT R
ST TEIRAE IR — U AR « [ 2 AR A k2R
AT
12 U5l

IR FEARIR (QYC-200) ;|- I35 1 L5 7 s A il
A PR A 2R 38 VR 2O AL (Neofug €23R): |
T 1 R AT PR A 7] 5 5250 ] DLt B (Uv-
6100): FiEEICHT AR A BRA R 5 /NEY i 3Ok i HIL
(6202): JREKGE A A FRA W 5 A HLaiK Bl
(WP-UP-UV=20) : PUJITRAF /R B A S AT BR A W) 5 e
78 S AL (RE-2000A ) : b3 Mo AR ARAL BT 5 B P
THUEHL(SB-25-12DT) : THEHT Z LV BH Ly A RS
s JEIR K2 HY L2352 (SHZ-D-IMD) - Vil j 44 T A4

WA RTE AT BT K (FA224) : 2k T AL
T BB AR R KA (HH-4) : 25T RM YRS H i
TH RS X T4 (DHG-9076A ) ;| iks 22 5250 % 55 A
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1.3 Hik

1.3.1 P R

S BRI 7k A B P TRDREL B T B BB,
TAREE . FREUR TR B AR 200 g BT 50 mL 25
R, A 40 mL 80% VAT, 1210 24 h, #8575 Il 4
BHARER 1 h, B3R 80% LRV E 25 2 250 mL, il
SEAHL B PEBOR 5 , e 25 R We i I, 80% 109 K
B i) ZR 50 o R A B VA T, FH T He Ak
1.3.2  HIH T

Z:2 v [ 25 00 ) [E A HOU F L A7k,
WEAEIE L

N T RC ] - 51040 0.126 g S LA 0.964 ¢ B
FIRER 0.189 o W2 28 0.655 ¢ JENI 0.2 g, 751
JKSEZLZ 1000 mL, 1% pH6.8.

N T BWBCH . B ER R 1.64 mL (M4 FERAR
0.381 mL), iNZEME/K 80 mL 5 1 ¢ BEHE, #4)5,
TNZEIEKEZRZE 100 mL, P8 5 pH1.2.

N TR EL ] - B iR — &89 3.4 ¢, K 250 mL
W, 0.1 mol/L AL AR O 2 pH6.8 5 75 HUEE R
5 ¢, By 15 g, INZKGE 50 2 35 5 B IR A )5 L
JKHi B2 500 mL, J¥ % pH 6.8,

B ISR FREL 2009 BRSNS, JIA 20mL
NTHER, IS ; ASInEES: Xl gl . F 37 «C,
100 r/min FfEIRFEIR AL 30 min, Bfise2H 5% IR
20, 1 1 mol/L HC1 M 2 pH 2.0, 70 HIIA 4 mL A
T H¥, T 37 °C, 100 r/min BYEIREE R P EAL 60 min.
FEHT 0.1 mol/L A A AN, i 20 5 % IE 2 1 2
pH6.8, 75T A 16 mL A T ##, T 37 C, 100 r/min
FTEIRAE R AL 120 min, )5, BURE S & T REVKE
1,48 20 000 r/min B> 20 min Ji7 , BU 15, 5k ot
DRI ke, DU 28R, 00T kAR 28 L, D0 R
Rl . PR IERL 7% R Wi e, F 80%P9AR i il = 1)
Tofs Y P A B R VR P AR R
1.3.3  bnifie il 26 SR B 5 0

P I F T B AR 43 S 0.10 mg/mL 2T
FRUEE W 0.00.1.00.2.00.3.00.4.00.5.00 mL T 10.00 mL
ZEEIH, A 0.30 mL () 5% ASFREN W, $2 5 e
EHE 6 min; LA 0.30 mL # 10%A4 RSV W, #3521 )5
B 6 min; ARG A 4.00 mL (14 4% S84k AA W,
70% 1) £ A5 BN ZI B F25) , # E 15 min, 7€ 510 nm
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DE W ERE , BN TA T AE 3 0K, DL Ve FE X R
13,5 FA RSB IE

Z: I HUANG XK A% , B 0.2.0.4.0.6.0.8.,

1.0 mg/mL RFUBEFRFIN, REEMA 9 mmol/L iR
WK 1 mL,9 mmol/L /KR - B UL 1 mL 1 9 mmol/L
HEAE 1 mL, 76 37 C/KIE Y 30 min, 7E 512 nm
R SERE  BEAFERSEATINE 3 W, TH5 B kg
UL VAR XTI
o FLH A 09= A0 A 1m42) 100
0

A, o FHZE R E S OGR4 SRR
A IOGAE s A, S FZRIBKARER 1,0, IEE .
1.3.6 Gt

K SPSS 19.0 A4 4b BRECH A2 T B AEAS T
K4 PR R 7 22 08T A AT, e 25 R R
NI R AELR 2 (Mean=SD ) ; 5 ] SPSS 19.0 4
43— 1815 —Probit K15 EC90 EC50 fHERL, 334345
TR FHIMZE 95341 . SR Origin 9.1 ZXHERL

2 HER5S
2.0 PRRTT R A O FH AR B IR 5 ) A
BRAUTH LIS S A SR iR AR 8 P AR B
i 5 B L EILER 1.
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Tablel Comparisons of crude flavonoids yield in 8 edible fungi extracted by simulated digestion and ultrasonic alcohol extraction

Pk ML 5 4t/ (mg/g)
#AHF £ 2155 i [ /NSEN [UE7N Y NIER
RS 5.2620.06 1.04£0.06™  1.0120.04™  0.64£0.01%  1.12:0.08™  1.65:0.06™  1.23+0.04*  0.45+0.02%
B bE  7.85£0.03%  6.34x0.11"  4.12+0.21% 3.71+0.05% 3.54+0.13™ 2.43+0.02" 1.48+0.03¢% 1.25+0.88%

T R AR A A M AR K /NG 2B ARG IR R A R 22 57K 3R 3% (P<0.01), 1835 (P<0.05) 7K1 s BB ALk B0 A M AN )
KNG FRE PR BB RRE L ) 22 SR B 25 (P<0.01) , i 3 (P<0.05) /K-,

PRI 8 i H GO B 5 52 A 1.25 mg/g ~7.85 mg/g,
TP PR 0.45 mg/g ~5.26 mefg, TRAMEALL
Ak L R R L P R T v 20.33% ~
509.62% Z44 AR H- L1485 500 509.62% .479.69%
1 307.92% ; T Wi s 7 5 477 543 A5t 47.27%
20.33%. JE T FCXRAEAS T K250, R 7 ik AR e o
TEAR S, A SR FHAAR S MBEADLT Tk H B A 1 AL 25 il
i A TR I AR

8 T A ] FH i REL 5 i 7% 5 £ 2 S Al ) R I 3
(P<0.01), TAh 7 i FRE OB PR B ) 75 e fe e 35 A 9%
A B NE R BEARHE
2.2 AR R AR P AR R A TR LA
22.1 FRHMILERREE MY i

8 A R B RGBT BRVE I LI 1,
BB Atk 55 0 7 )l B Py B B 8 i P AT S Xof

28 L BRAE B9 90% f K300 e ) (concentration
for 90% of maximal effect, EC90) FLA% L3 2.

P T 1 AT D, AR TR R AH S TR A 2R A T L
PIH AR IO B R, HOR A e S BR BE T v TR
FH B, F L ER R IO 25 i R B v B T 3 n
MF . R 2 AT UL, 8 A AL B2 B R 25 R
EC90 L, B AL SR U R B B3 2 B PR 2 g
7 Ve Y B e v Y 33.64%~3 216.67% , T R/ MHE
R AR SAR F ST > 18 28 P> B 05 > F 05 > 20 1>
WERAE:
222 IRJFRESI R

8 e FH RURH BT A8 Jir 7 1) bR UL D 2, AL £k
2 55 R P U B v A 8 i FH TRKEL B IR 11 3 iR )
EC50 AL 3,

P L 2 7] D, AR TR R TR i R A T L,
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Fig.1 Scavenging activity to hydroxyl radical of crude flavonoids from 8 edible fungi
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Table 2 Comparisons of EC90 scavenging activity to hydroxyl radical of 8 crude flavonoids extracted from edible fungi by in simulated
digestion and ultrasonic alcohol extraction
B LENERldiotiarS PRAMELL AL ik
% LA ML EC90/(mg/mL.) PIA ML EC90/(mg/mL.)
AR y=0.032+0.307x; x>=0.131,P>0.05 4.068 y=—0.978+2.288x; x’=5.445,P>0.05 0.988
21 4% y=-0.294+1.588x; x*=4.716,P>0.05 0.992 y=-1.208+3.550x; x*=1.385,P>0.05 0.701
JE /=R y=54.503-82.089x+113.054x7; R*=0.953, P=0.047 1.033 y=-0.053+1.727x; x*=0.656, P>0.05 0.773
HH y=-0.252+2.871x; x*=1.968, P>0.05 0.534 y=—1.221+1.089x; x*=0.110, P>0.05 0.055
(HEZD y=-0.430+2.204x; x*=3.259,P>0.05 0.776 y=100.752+(-1.045/x); R’=0.986, P=0.001 0.097
Figk y=-0.230+0.924x; x*=1.282,P>0.05 1.635 y= 08k R220.993, P=0.000 0.920
ik y=-0.715+2.104x; x*=1.155,P>0.05 0.949 y=111.551+(-13.089/x); R*=0.939, P=0.007 0.607
SEORH y=68.698+7.647x;R*=0.922, P=0.01 2.786 y=100.454+4.231nx; R’=0.885, P=0.017 0.084
Ve y=108.294x0.487x; R’=0.878,, P=0.019 0.681

£33 HEBUENESBEREREIRN 8 M AEAEMNTERA EC50 b

Table 3 Comparisons of reducing power EC50 of 8 crude flavonoids extracted from edible fungi by simulated digestion and ultrasonic alcohol

extraction
P : R U B \ MR MELLLTH b1
Mgt EC50/(mg/mL) LA Mg EC50/(mg/mL.)
AT y=-1.352+3.037x; x*=0.70,>0.05 0.446 y=—1.653+2.094x; x’=0.093, P>0.05 0.789
213 y=—1.168+0.805x; x°=0.026, P>0.05 1.451 y=—1.719+1.584x; x*=0.043,P>0.05 1.085
WERA T y=—1.272+1.108x; x°=0.064, P>0.05 1.149 y=—1.054+2.267x; x*=0.234,P>0.05 0.465
HE y=—1.684+1.209x; x’=0.041,P>0.05 2.493 y=—1.770+1.147x; x*=0.017,P>0.05 1.544
(HEDD y=—1.184+42.766x; x’=0.216,P>0.05 0.428 y=2.343+(-0.173/x); R>=0.983, P=0.001 0.170
FL y=—1.619+0.775x; x*=0.006,P>0.05 2.089 y=—1.553+1.197x; x*=0.038,P>0.05 1.298
F il y=—1.275+0.939x; ¥°=0.025, P>0.05 1.358 y=—1.418+1.314x; x*=0.056, P>0.05 1.079
HOAH y=—1.677+0.858x; x°=0.017, P>0.05 1.955 y=—1.995+1.223x; x*=0.012, P>0.05 1.631
Ve y=—0.856+4.594x; x°=0.225, P>0.05 0.186
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Fig.3 Flavonoid glycosides acid hydrolysis to flavonoid aglycones
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Acidification by Cation Exchange Resin in Peach ( Prunuspersica L. Batsch) Winemaking
ZHU Yang, HARDIE W James, ZENG Ling—wen"

(Institute of Urban and Rural Mining, Changzhou University, Changzhou 213164, Jiangsu, China)
Abstract: Peach juice for winemaking was acidified by S1568 gel type and S2568 macro—porous type cation
exchange resin, in comparison with treatment by addition of tartaric acid. The dynamic change of pH and yeast
assimilable nitrogen of treatments by resins were studied. The effects of different treatments on the
physicochemical and sensory characteristics of peach juice and wine were analyzed. The results indicated that
both type of resins could effectively lower the pH of peach juice with the capacity of about 40 bed volumes. The
nitrogen content in the juice was also absorbed by the resins. When the pH was lowered to 3.5, concentration of
minerals and total phenols were decreased (P<0.05) in treatments with resins while oxalic acid and quinic acid
concentration were not significantly changed (P>0.05). Less absorption of organic substances, more balanced
taste and better aroma quality were observed in the wine treated with S1568 gel type resin, making it more
suited for peach wine acidification.

Key words: peach wine; ion exchange resin; acid adjustment; yeast assimilabe nitrogen; mineral content
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