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F RRARBARE, AR ERLIREES A S8, B AL XA F 3 /70 2 ; @3 DPPH,.
ABTS #= FRAP i) & 3K A M 48 7T /6 24T 35 36 B K R Ap a9 ik sb R BAL AL 71 s BF 0 T &4 35 2 My K AR 4 33 A5 5 48
(LPS) #7569 RAW264.7 ity B e R KM AR EMH ., R AW, B3 RABKRLILE, 245 RIS
FHAAS AT S E R FF S (P<0.05) , de#EA. RX-3-3RAHER. RE. BBtkSE, 2R KARka
1.14 4%, 13245, 3.394%, 32145, HHZHEEEH T 56.03%. RIABRKE G433 KR4 (SFVE) A
HEM 2%, H DPPH & B A ayiFrrat /7. ABTS & ATk Ak /) fn FE L R /) 9 A1 A KA 48 (FVE) &)
L1245, 1.07 45, 11243 K SR in W AR AR 4G 69 £ 4 35 35 B K #2 4k 3+ LPS % F RAW264.7 fm it = % NO A
BARFGIpHEN (P<0.05) , H ELISA A% e B F K-F25 R & W HL 4 T B TNF-a. IL-18. IL-6 695 sbK-F
(P<0.05) « A, ZABEBRTUMEA—MFARCRNARFTHALEEIK, ARG T RRE T H6
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Abstract: The stembase of Flammulina velutipes was pretreated by steam explosion, to explore the effects on antioxidant
and anti-inflammatory activities of its water extract. The differences of active components in water extract of F.velutipes
stembase before and after steam explosion were analyzed by ultra-high performance liquid chromatography-mass
spectrometry (UHPLC-MS/MS). The contents of crude polysaccharides, total phenols and total flavonoids were determined

by phenol-sulfuric acid method, Folin-Ciocalteu method and aluminum chloride method. The in vitro antioxidant capacity
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of water extract of F.velutipes stembase before and after steam explosion was determined by DPPH, ABTS and FRAP

methods. The potential anti-inflammatory activity and mechanism of F.velutipes stembase water extract on LPS-activated

cells were investigated. The results showed that the relative content of active compounds of F.velutipes stembase increased

significantly after steam explosion, such as betaine, trans-3-indoleacrylic acid, adenosine and nicotinamide, which were

1.14 times, 1.32 times, 3.39 times and 3.21 times of that in the non-steam explosion group, respectively, and the content of

crude polysaccharide increased by 56.03%. SFVE had better antioxidant activity, the DPPH free radical scavenging ability,

ABTS" free radical scavenging ability and Fe*" reducing ability were 1.12 times, 1.07 times and 1.12 times of those in the

non-steam explosion group (FVE), respectively. The anti-inflammatory result showed that the water extract of F.velutipes

stembase after steam explosion had significant inhibitory activity on LPS-induced NO production in RAW264.7 cells

(P<0.05), and the water extract of F.velutipes stembase could down-regulate the secretion levels of TNF-a, IL-1§ and IL-6

(P<0.05). Therefore, steam explosion technology can be used as a new type of edible fungus waste pretreatment technology,

which provides a new method for the development of functional food and is worthy of further study.
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GETGG (Flammulina velutipes ), —FP &2 S8
FLPA, AT . AN R AL, JE T D R
R R, SR A2 HEY . S E s NSRRI
JLER | URIGER ( BEZRAED, ek TR R o B
. AR AR RS RS R YR, &
SIS 220 WS IBITIR . Z A RE TR T,
FEAPUMIE . P . Pige . WsmicizJi. FEimig. &
PEPET . PrEALEAEYIE ST, Bk, S ek
SRBASWRE I, 0 TS IS TRAN . P . BB ZESE
Bl =B A EB o A E R PR A b, 6 o Hde %
F7, AL T T IR EETS G, 1 AR S sk
FREL | (RN & RIS, BORIR SRR . BT, FRE
TEAR ™ it N A4S R I A8 S 55 U5 s (B R T A i 22
JTeACTT &, BRI, 207 & BUET IH AR 2 a5 2 57
YrEERI A, 32 E BT J1, W st aE il 25t
ek,

ZEVRIRE R (steam explosion, fRIFRIAIEFIA)
AR TE R R P BRI, R E il e 7R A ER T
Sk, 38 B (AR R AR S e 20 43 43 B NSk AL
A —IEE AR . PPRHEZEIR PRI iR RS
Wk (a] i I, B REmERRE . /K omAAL, SRR K,
[E AL SZ W LA VE PS5 48 32 SR I ™ A= S 24
BB, ZEVRIREAE T 24 B R AR, fe FE7E

1926 4E, e E~#F W.-H. #588(W. H. Mason) T4,

R PR A= 77 | 3EAG. ARSI T4 Tl A o
R H AT, 227N EOR B8 & T s mlkbm
T.. BTN EE, A B 25 T A BRI B = & 19
RN PRI LR S B e 4ok, 7R R
PN BRI IR T LT 4E 2 I EEBNG T 455, Rk
PEEOA T, e E TR A s IR A T
FHIC A ERARR AN, SR, VRIBR R i THE 4=
PIERANG R, ME LT st A Y 5 B A 5
Tk, EIEEZS S 5 A USSR S A A SR LA ) N 1)
kA, HACBIARREZESGHA T, ftasasiih S hG £
FhAE TSRS, DRI, A58 SR FHZE VB B AR X
At o g IAEA T TIA 2, R FH A v RO A (- BT
BB AR (UHPLC-MS/MS ) X Eb 4 M P8 T e 45T

o 7k RN K B2 1 P L 43 1Y) 25 575 i i DPPH. ABTS
F1 FRAP 7000 2 ZE VMRS AT e A4t T s IOK 20 1
RSN EACRE J7; BFFEHXT LPS Jul3 i g 4 i e
B NO 52 X PR AL, X LRI AT IS 4 T I as
JEIARBEIPCR I E 225 . AT B ST 2R T
Py SO T T S o8 it R 3R S5, LA
Wik AT a0 S (AR RS2, TR ZRIR
SRR AR A B AL A N T AL AR FHTE RS
1 #MR5RE%E
1.1 MRS5S

EEFERTEE AR ERI A AR A R A 7] %
BFE. PUIRILER . 0y 1,1- 83k -2- = Al 3K
BE _E¥F MACKLIN ZE{b R BR A A 2,2 -BR & -
I (3- 2, FEI T BEMBIbR-6- 18 ) —fiiEh (ABTS) | 2,2-
BRFEFL-1-77 RS (DPPH) | Trolox (ZKiGME4E: 2
E) . FeCl,, Cell Counting Kit-8(CCK-8) {7l dbnt
R ERHLA R E ; Ji5 28 (lipopolysaccharide,
LPS). | kHE&FE/AEHE £ Sigma A\ H]; JozK
W EZGEER2ERGR A R H 5 /0 B W40 i
F RAW264.7. IL-6 X 5f) & . IL-18 157 & . TNF-
a ilFE  EPUE B AR R F] R4
1% €[ ScienCell 23 F]; DMEM (Sl FREE | iR
FEABRE L RO ETE R A R F .

QBS-80 HBUZEVRIRNT I 4  EYREBUE 5 =500k
HBRAF]; MCO-18AC dHAfIIE IR A R YT
AT PR 7l; SHA-B XN E/K I HIRIR %8 5
ZSER IR HL 2 PR 75 JRA-1000X AFG 15048 75 I i 1
I T AN LA A A RS A RXH-B-1 #4UX(
PEMHGE VLA RIS G R 7l FD-2 |
W HE T L A ER A R A A
JXFSTPRP-48 4= [ ZhFE RSB s (s
Fi 57 TGL-10B S =00l R sl
X8 s RH-600A sy e bl ARS8 0 T3
PR W] Multiskan FC BRI SEEFEBR G RB
o5 w5 M8 R RO AE A8 5T 1% 1 FH UHPLC-MS/MS
(Thermo, Ultimate 3000LC, Q Exactive HF) 3E[H
FEER IR BL 2 20 W] 5 Zorbax Eclipse C,q (43 1
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(1.8 pmx>2.1 mmx100 mm) ZEEZEEREHY A
1.2 XWHE
1.2.1 ZEVRIBWEACTE ST ah s 5 A 2 VR
ALERZH (Fr 448 SFV 1), FIR 28V A T2 (y
#° FV 4H), &40 1 kg, SFV ZHF% B Z BiTHF 98 %) 4
SR IS B A 4T ot T 2 /s =50 it
ATZEVRIBEWE AL B, HIZR VIR s b 50 8, SRR [a]
105 s, ZEVRBEESR 1 MPa. BJS, B SFV 411 FV
ZH [RI B TR R XU TR AR T, 60 °C, TR 5h DA I
FAEE, TR0 S s I A & S R LT Ry, i
80 H i, 25
1.2.2 KPS SRIHZREGESE 1y ki
IFFEVERRHE . 2y BB SFV F1 FV 2H 4= 51 45 4% By
K100 g, BHE HE 1:30(g/mL)INAZEIE /K, 100 °C 7K
WHEEL 3 h, U8, BOEW . EE 2 Wk, 53F 2 RIE
W, VRS, YR R T, R4S K$#24 SFVE F1 FVE,
TR 4 °C vKFa#5 FH, T e 2205353 i Kb 84k
PURIGPEPE T 28
1.2.3 UHPLC-MS/MS 7387 R An 55R9 [19J57%
)58 A VR R, FRE L AR A5 2 10 4 1 20 2k D 7K 32
P 100 mg BT 2 mL B4 5, ilA 1 mL 70% H
BEAN 3 mm BEAS AN ER, FH & E shAE & P s iiF B Y
(JXFSTPRP-48, 70 Hz) ¥RiZ % 3 min, {2 HS LA
#A75 (40 kHz) 10 min, 4 °C IR T 12000 r/min &[>
10 min. B B AR 100 £%, HIA 10 pL #e N
100 pg/mL YNFR(—EORNZERR), ] 0.22 pm PTFE
ek RS, S C g £ (1.8 pmx2.1 mmx
100 mm), 38 58 S AR AR (- P L (UHPLC-
MS/MS) A T2 58T . 1 Compound Disco-
verer 3.3 JEATAR BE B IA] 7 1E . WL . g HRERAE T
VE, iR¥E — i s B A H Thermo mzCloud 7EZREL
Y5 ZE . Thermo mzValut 7S Hi B8 22 HEA T B 2 5E
ARYEAS AL A o W TR, ST SR i P AR
H AL, W68 B i (54 BT AH X B = P AR e B/ P A
U TR RR < A I T BV AR S BBORE )

3% 4540 . AR 30 °C, gEAE R 2 pL, WK
0.3 mL/min. W3IHHR 0.1% HRK(A)FZHEB),
A B YRR LT N 5% B, 0~2 min; 5%~30% B, 2~
6 min; 30% B, 6~7 min; 30%~78% B, 7~12 min; 78%
B, 12~14 min; 78%~95% B, 14~17 min; 95% B, 17~
20 min. JTiESRAAN: IEE AN #7238, —
244745 (Full Scan, m/z 100~1500) 55041 —
LTI (dd-MS2, TopN=10); 433, 120000(—
HKITTHE ), 60000 2 iTi) . AEHEAIE: = e Rl
B (HCD) o JINIASRERE 325 °C; ¥ ALiH: 45 arb;
REBENARIHE: 15 arb; BRIV AL 1 arb; HLMISS HL .
3.5 kV; LY IRJE: 330 °C; S-Lens RF Level: 55%.
1.2.4 FHZWERMIE A am BV 2208 0 I 2
BEONY/T 1676-2008 CEH BRI UL S i gl e )P
R IR HEAT I A2, AR 8 DU A 1) T 2 PR T TR

OD {H #lf5 k1 Z Wibr vl 28 y=0.0065x+0.0255, R*=
0.9994

1.2.5 RlySEIE ] Folin-Ciocalteu(FC )ykR2!
AR BRI (TPC) 5 i, AR FIRAE ARIES
TSR AEHZR y=0.0198x+0.0091, R?>=0.9993, i it
PR A A RE 5, 6] 0.5 mL AUFEARI T AT 0.4 mL
ZEMBK TR AN 0.6 mL A&, SOV 1 min
J&, JIA 1.5 mL Na,CO5(m/v: 20%)F1 6 mL ZEHH7K .
B A I AR R TCE T 70 °C 1, K 10 min, 15
BRI, TBFFRY 765 nm AL E R SGIE . AR
TR S RERNE mg e P S ERE TR
(GAE) 32 (mg GAE/mg /KE4) .

1.2.6 BEAISEMNE RSN (TFC) & =R
Cai 85 PO E . FHET TAE AR UES,, HIAShRrE
Hh £k y=0.3189%x+0.0066, R>=0.9995, 7E 0.3 mL HY
5% NaNO, il 3.8 mL Y 70% Z BEIRA I ARE
AR 1.2 mL, F4530RE . A 8 min J&, LA 0.3 mL
10% AI(NO,);. 4.0 mL 4% NaOH F# A1 0.4 mL Ay
KRR, TESIR T SN 12 min, FABSFRGNE: 510 nm
AL SERE . AR S PR ER B RN B mg R
AT (RE) (4 (mg RE/mg /K4249) .

1.2.7 DPPH F HIEEREEIIMNE  FRESCHR [23] 1Y
JrMEREY DPPH H HBENERREES . 0.1 mmol/L
B DPPH H s i B HEREE . 0.5 mL A7 BRI IR
LA T Trolox AR#EI 5755 2 mL ) DPPH % IRIE
A, TE 25 °C 5 T RGN 30 min, FHEERRSCN &
517 nm ZPRSGRE . KEEY Y DPPH H 2575 R
e 71 FHEE mg /KI—Y &7 Trolox(TE) fY &3k F IR
(nmol TE/mg 7K#297) o

1.2.8 ABTS'HHILIFREEIME ABTS'H i3t
1B BREE 77 B R D R RESCRR [24] AOHRIEFREVER
M. 7 mmol/L ) ABTS ¥ A1 40 mmol/L (%13 i
TREP ISR IR 5:88 LB TIR G, eGSR N I
12 h J&§ ABTS TAEHERECHISE . 1 mL ABTS &
W 100 mL ZEG TR OIS T RE, 1EIS 734 nm
I R SGAE . B 0.5 mL PURE SIS A 4 mL
B ABTS TAEM, IRAIJA, 37 °C #5566 min, i
BEARIIM E 734 nm 4-A9SG{E . LA Trolox 1 kxR
W, WIVERRHERTZE . AER TP ABTSH H iLiE bk ae
J1 8 mg /K& ¥ & 4 Trolox( TE) Y & ( nmol
TE/mg 7K$&4)) KR o

1.2.9 ZRBETFHFERRIIMNE e FiaJRmEe e
FREASCHR [25] PHRIEIFFEEER . 0.5 mL /K32Hs
W 3, Trolox ¥ 5 4.5 mL FLAED FRAP iXH|IR 2,
TE 37 °C WHEDGERBE P A 10 min, 8 FARGAR
FE 593 nm LAY SGIE . LA Trolox VE MERUE S, i
PRERRZR . S TP ERES TR R RE J1 A mg /KR
A Trolox (TE) ESRFE/R (nmol TE/mg /KEEY)) o
1.2.10 BRI E

1.2.10.1 S5 as i /KR XT RAW264.7 AHAEXT
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WEPEREZI FE 96 FLA A 1x10% A~/FLXH 40
K RAW264.7 41, 37 °C, 5% CO, 4R34
AR . MRPESCEG BT AT I . BT R 2 A il
2H, 25 A4 R IE R i IR 3=, AR R A F LA
U E N 1 pg/mL LPS, ¥ 4H g LPSH& M JE Ny
62.5.125.250.500 pg/mL Y FVE 8% SFVE, AN 24h
Ja, BTSN CCK-8 7 10 pL, A 37 °C, 5%
) CO, BN IRAA TP Y 4 he RS9, FHE
PRSI 450 nm A0 FYIEOGRE, AR BIARXS i PEAR SR 2
(DT,

A1 B ARG (%) =

FE A 4HODME — %= F14HODME

B0 ZHODME — 75 T 4HODAH
1.2.10.2  SETaiaiiukigsr LPS 355110 RAW264.7
40 NO P A iysEm  NO 774 R JH Griess 43
Brigol, 7 96 FLARH A 1x10* A~/FLXFEO A<
i) RAW264.7 41, 37 °C, 5% CO, 5&1F F it e 5%
Fio IMANFEREER FVE 1 SFVE(0. 62.5. 125, 250,
500 pg/mL)ALEE 1 h, ITALMRE R 1 ng/mL B LPS
W, 37 °C. 5% CO, WIEFEFAPHIFE 24 ho #E3e4h
HJE, 7E 96 FLARHIILA 100 pL 34, BEINA 100 uL
Griess I, ;2 10 min, F 540 nm &b e W ' 3
fH. NO /A AR E A =0 (2) THA,

FEMILNO S &

NOF A 2 ()= LT 2 1
PRERE) LPSFLNO% &

1.2.10.3 RACHHMI T TNF-a. IL-6. IL-18 53ids i
ISR 2 1.2.10.2 XU EF 7B, BN s
W, 2 MBS 70 (ELIS A) 470 i A 5 % i
JEILHE F-a(TNF-a) . FI4IMEAZE-6(IL-6) . 140
JaA 2R -18(IL-18) 1Y 53 Wbt A T 502 , AR 4 b o it
2R, IR SORE BT &
1.3 HIEAIE

T S /IR IR, SR PSP E R 2
(X£SD) /K, i#1d one-way ANOVA X SZB6 4% B 3
TG 24530, i FHZ 8 L3R Turkey Ko 4a 531 S5 46
Bz, IiagiRd, P<0.05 FWh B
2 FERS57h
2.1 SHEHEHKEIMLEMHEREENES

A s IR B A2 A EAR R ke
TFHAYEHEAEG & E. Bk, AU
UHPLC-MS/MS Kl T ZE 7R 0 7T 5 A=t as 2E MK
Byt G S EAR . K 1 ROR T ARZEEIR
FERE (FVE) 5258750885 5 (SFVE) &4 T 15 28 7K 324
P TSR (TIC) o S5 A AT, St ok 2k 7k $2
YHEA 136 FRBRNTAEY) . RN M HATT A= 4 Fing|
AT A DB S S5, kG in
T 1R, G5RERY], S 7 RIEWE, #a b ey
T B E TR (P<0.05), ANEHSEmR . K =X-3-m5| Wk 4

x100 = (D

& (2

R IR IS, S5k 1356.69 ., 832.86., 1134.54
119215 pg/g, 53 BREARIRIBAW 1.14 /5. 1.32 &,
3.39 f%. 3.21 %, MM FE B, VIR P BRI A E
FHBBE T A ) 2H 4 - 20 - 40 it R K OSF- 1 22 RO ST
TREUGE RS TA), $8 i IS PR B BE AR I 5O 7, 3
Al BE R ZE VR TR R L &Y S R 22 SR
SR P, SR EAT W TR PR . PR
PP ES A= G R, ws WS A= R A T 12 1
AW EE, PoE . PUIMAR . b . P Xt
HIV 25081 MR 5AT 35 A B3GR B 2R i A
JHEATRENETER R HoA B s S AR I A6
I7 B D REZEELANE = A E RO, (EASE E 2, 28
VR AL IR T N-FH B RE-L -8 281 . a- IV JRRER
4L TR, ERTRIBRE TR . B, 28
TRIB AL FERENS A ISR A3 Th AL S 00 S, BN H:
PEHOCR . ZR VBT LS P2 B i AN [R) A
RES BRSPS T R A MTE AT AR 25 57
22 ZRBHRMIEX S EEERK Y PEZE. 2
17 YS &S o= 0 A

N T ARG ZE VB A PTG ATk 4 P i T
Sy e sE ), X 220 | Sy A R ) S ik
AT KXok e, S5 R 0L 20 BN T2 A FH s vE R
e R EWE AR}, I S R R R R S B s
ML 5353 B RS 0 AR Ak, JE et 5 A S B HOR 19 25
A, AT SEI B ELH 537K - AEIEAKSE AL S UK 1Y
SRSy . HRERTT A, 2RV AN IS ST i s K
P (SFVE) 28 & 54 (105.37+0.17 )mg/g £E5H T
L, FH LLZE VI T A ST s IS I T 56.03%, iX
T BB FH T2 VR o R T AR AR ISR K i . R
fi . SRR WAL | SR IR UL R S5 A EEHE SRR Y
FIH T 050 1 0 IE, {00 ok, s st
TR XA IR, o 2 S B SIS e A AR Ak,
SIGLEHL S RRAIAEE (T — B (EAR RN,
FVE 02285 M g & 5505120 (13.47+0.02 )mg GAE/g
F1(11.81+0.18)mg RE/g, 1fii SFVE A4 2 1y A 2 125
433 9 (12.62+£0.20) mg GAE/g F11(9.86+0.07) mg
RE/g, #HELZ T, ZEVRRRE AT S G4 T 25 25 R . 22 1)
T2 ST B A JUr s, 3XnT Re =R SR S i R
B R a5 B 2 S B L S W B ol R A0,
PRI F SO il .
23 ZRRIBHAIEN &5 EEEE R S IEMERIR

FHER 2 A1, VIR R IS B &4 2k i K 32 15
ELfH DPPH H HZEIEBRAE ST . ABTS™ H H2EIE BRAE
JIFN Fe* IR JRRE ), UhBH A amam MK $E ) B W2
rIPTEARTE M, VRS 0 A 4 I (SFVE) 4R
ALIGPETT G . 25V A9 DPPH H A 3EA07E BREE
J1. ABTS"H HELVEBRBE J1 1 Fe* IR R RE 1143 51K
(77.59+0.84 )nmol TE/mg /K#&H) . (76.38+2.78 )nmol
TE/mg /K #&47 . (53.29+2.05) nmol TE/mg 7K #& 4
(P<0.05), 535N ARIBA(FVE) )Y 1.12 fi5. 1.07 £i5.
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Fig.1 Total ion chromatograms of Flammulina velutipes stembase water extracts before and after steam explosion
1 ARVUBRBETS G s IS PR
Table 1 Composition and content of compounds in Flammulina velutipes stembase before and after steam explosion
N ) i (pg/g)
G W TR o3 eSSl
FVE
Hi 3% Betaine C,H,NO, SRR M =AY 1188.99485.63° 1356.69+88.37°
S5 3X-3-M5| W R i B2 trans-3-Indoleacrylic acid C,H,NO, W W e HATT A= 400 628.98+46.35° 832.86+55.44°
Ji# 4 Adenosine C,oH5N;0, RS AT 335.03+21.68" 1134.55+25.33"
5S-G FEIKIME %7 RS- Aminoimidazole ribotide CgH,,N;0,P AHLAEY 290.61£15.97 363.1118.54°
N-53% H BE%N-Benzyl formamide C¢H,NO R HHARAT ) 281.31£20.64° 243.01+£25.31°
JHEERE Nicotinamide CHN,0 MHEE K AT A= ) 59.75+5.99° 192.15+5.68°
ZEJERIBEL(-) -Carnitine C,H sNO, AHILALEY 147.16£12.37* 137.79+15.29"
MR FEIEFARR Adenylosuccinic acid C,H; N0, P EERS A 13.820.70° 92.49+1.77°
N-SILHZR N Z BAN-Fructosyl phenylalanine C,sH,,NO, TR K HAT W) 200.71£22.37° 243.20+20.69"
LI 72 Tié Al Acetyl-L-carnitine C,H;NO, NEWIBE 50.18+6.74° 45.39+7.08"
12 @ (42 2 b5 ) Pantothenic acid C,H,,NO, HHLEAE D) 99.00+11.16° 69.99+4.79"
T A B8 (4914920 ) Butyryl carnitine C,,H,NO, %S 91.80+5.95" 86.27+5.73"
L-2 B H Ak % /LAY L-Glutathione oxidized CyoH3,N,0 58, RIR T AT 45.57+2.56" 98.59-4.74°
L-fE 2 MRL-Pyroglutamic acid C,H,NO, FRIR AT 175.08+13.56° 83.58+8.40°
2- 2 FE A FERR2-Hydroxycinnamic acid CoH,0, PRAERR K HAT A= 4 102.2049.77° 95.20+5.99"
Je it T Nicotinic acid C¢HsNO, MRz K HAT A= 4 140.78+10.66° 82.5046.67°

4-= 5 F 32K 2 R4-(Trifluoromethoxy ) phenylacetic acid CoH,F;0;, KT 50.38+4.80° 63.78+6.43"
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Frim(pg/g)
UARSLIEA0 K Bl
FVE SFVE
4-15| FH [ 4-Indolecarbaldehyde C,H,NO W[ W B HATT A= 40 41.89+3.34" 54.46+4.14°
4-F2 I I 4-Hydroxybenzaldehyde C,H,0, HHEEY 74.40+6.35 62.13+4.79*
15[ Indole CH N W51 B AT A= 32.66+1.90° 4526+1.15"
4-ZF T HORUT lig4-Aminobutanoate C,HNO, B KA EY 36.45+£2.03 33.14£1.04°
F B 5'-Deoxy-5'-Methylthioadenosine C,,H;sN;0,8 5B RBEAT 4.1620.10° 55.26+5.09"
m3[W-3-FL i Indole-3-lactic acid C,\H,|NO, W1 B AT A= 29.89£1.02° 26.16£1.02°
2-Z%[2-Naphthylamine CoHgN 2% 19.021.00° 26.19+1.19°
2,6- 5P 22,6-diaminopimelic acid C.H,,N,0, FRIR R HAT ) 16.940.96" 19.76+0.99
L-(-) -Bafi {7 BHBEL- (-) -Arabitol CH,,054 AYLELEY 15.25+1.38° 32.65+2.14°
IS A% T Xanthosine C,oH,,N,0¢ TS BT 0.56+0.01° 7.85+0.20°
PRUEIE Uracil C,H,N,0, -l 11.810.02° 27.85+1.19°
7-F % 547 7-Methylguanosine C,;H;5N;0;4 R A 17.33+1.03* 32.99+2.00°
N- I BEJE-L- B & N-Fructosyl tyrosine C,sH, NO, TR R HATHE) - 71.2545.20°
o-TEJfffRa-Linolenic acid C,5H,00, FHIEES - 39.25+2.32°
4-Il3L T 124-Guanidinobutyric acid CsH;N;0, R AT - 6.16+1.00°

V: =" BR A s B A9 2 (n=3 )[R — A TR 58 E AR AEHAAT i 22 53 (P<0.05) .
2 BRHEn K B SR S SRS

Table 2 Total phenolics, total flavonoids and antioxidant activities of Flammulina velutipes stembase water extracts

B %ﬁé(mg/g % (mg GAE/g #ifii(mg RE/g DPPHe(nmol TE/mg ABTS"+(nmol TE/mg FRAP+(nmol TE/mg
Fefh ) IKEE) K KA K IKIEY)
FVE 67.53+0.13" 13.47+0.02° 11.81+0.18° 69.36+1.85° 71.02+1.26° 47.18+1.43°
SFVE 105.37+0.17° 12.62+0.20" 9.86+0.07" 77.59+0.84° 76.38+2.78" 53.2042.05"
FE: BOR R T B2 (n=3) ; W — B RR 743 AR CERBIRA B3 M2 5 (P<0.05) .
1.12 5. 5 DPPH & ABTS"H Hi 375 BRAE SI A E, 150+
VLTS Gt A5 A5 AR IIXS e L IFURE Jy < B SEVE
55, LenIZEVRIBE IS, S EeE R SR n B S I E oo &2 a L d, A3, aa aa
IR EZ Yy iE M B A R B v H AR BB [RIAE A =
SO 33— g5 I 5 — FLAEPY IR SR 25 R — 3. %
LH IR S T s K R R — P A AL R AR P AR % 507
b7, BA B IREDIARL, A BB A B R AR TR ;
FOh TG s /1 Z
24 ii’i@ﬁ)ﬁﬁﬁ)ﬁﬁ%ﬁﬁﬁﬂﬂﬂ@%%ﬁ’\]Wﬁb?ﬁﬁfﬁﬁﬁ REAhHe = (ug/mL) CON LPS 62.5 125 250 500
l:l:?ri LPS (1l pg/mL) — + + + + +
a1 IHEERS T AS IR LPS B2 SETEIEEK RN RAW264.7 B VELNIE 1200

ORI 4 2 2 I K S ) A B A5 52 RAW264.7
24 TE 2R, AR SO SR FHAS R LPS FvK
PEPALFEAH I 24 h, SR )5 R CCK-8 WX 4H i 4 4H
X PESEAT TSI . UniEl 2 B, 5 CON 4AAR L,
IR BE K 62.5. 125, 250 F1 500 pg/mL Bf, FVE
1 SFVE 142 BoAEXT V& PR E 2 I ZH 1Y 98% LA |
ZLER A, FVE A SFVE FE ik ¥k 2 Vi Bl P R 36
AT T . PRS2 8 >R A 1 pg/mL LPS
VE R R B, I8 500, 250, 125, 62.5 ug/mL 1E
& FVE F: SFVE FYALFRM T

2.4.2 SEMEEEEKBEYIXT LPS 75 3/ RAW264.7
A0 NO F=AZ g5z HIE 3 wlA, FEAIZH Y NO
P RR . 3 T X IRZH (P<0.05), RIS T, 5
BIRUZA AL EE, 45 B FVE Fl SEVE 4B RE o 25 F%

Fig.2 Effect of Flammulina velutipes stembase water extracts
on cell viability in RAW264.7 macrophages

H: AE/NGFZRAREZH A B EMEZE R (P<0.05); F 3,
& 4 Ja],

It NO Bt (P<0.05), H HAG BRI M .
18, ek 2P EAA W W TR IEE, 1558 RAW264.7
2H 3G ) AR ERE T, S NO il ROS 194304, 411
il g4 T IL-14. IL-6., IL-18 Fil TNF-a 1443 5
FLR AP, s nl B S FVE/SFVE T2 AP 416 M
Wy, ZEVRIRME AR INE] LPS 55 RAW264.7 4
=4 NO i &5 R B, FIFSAIZHAH Lk, FVE Fl
SFVE 74 — & 3N NO A= iR 5, 24kE Wik 5
1E 62.5 pg/mL B, FVE Fll SFVE 9 NO 77 A= 55 5]
H 96.78%+0.41%. 73.18%+1.52%, FE i ¥ JBF ik 5]
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Fig.3 Effects of Flammulina velutipes stembase water extracts g 150 a3 a,
on NO production rate in RAW264.7 macrophages E by
. 100 5 cd cdy
500 pg/mL A, EVE Fll SFVE [ NO y=4E R4y 5 Ky E e e
56.12%+0.23%. 52.01%+0.88%. H:rh 75 VIR 0% 5 00
B 4 1 25 26 B K 2 X LPS 5% RAW264.7 4 ity

e NO A %M 2 1 dmdilvE M (P<0.05), HAFLE
AR CFR, SFVE IHTRZBERIL T FVE, iX 7] GEFI
REWIh S BA R, WAl e RIS 28R
SR AN ERAE SE T HAL B R W TR R B e B
ZIEIENEIVE ., AnEHEensl. mImSs A tb 5.
2.4.3 SEtahasEHNUKIRYIXT LPS W5 %1 RAW264.7
4 g 48 SiE R T TNF-a. IL-14 F11 IL-6 B4 LPS
T L5 S S 4 At v 42 4 48 L DR 14 43 i S,
TNF-a. IL-18 Fll TL-6 45, iX S 4 iy 5+ A% 1 B 43
JERFEMIFREPY . FEXFMEOL T, —Se AT PRI
B4 o AT LAY /R R AU IR 9 4 e B, R 4
A%, 45U FE FVE Fll SFVE AN TNF-a ik
iy 852.27~1254.51 pg/mL F1 736.20~1146.21 pg/mL,
IL-18 ByZEs oAy 81.52~133.32 pg/mL F1 73.18~
130.88 pg/mL,IL-6 MFERESIHIA 228.87~297.80 pg/
mL Fl1 205.84~288.20 pg/mL. SHIRILHAH L, FVE
1 SFVE TE— xE W BT 34 % 41 il 4 F 5 F TNF-a.
IL-18 1 IL-6 M35 HA W3 il /EH (P<0.05),
X455 TR (1 STk ZAEIF I 45 I — 3K
VLHHZ W] BB P TR IGTERS Y 7F 62.5 pg/mL
B e B AR B R, FVE Fl SEVE 5% TNF-o F1 IL-6
FEELH T I NG P, 2R BECY 125 pg/mL B, FVE
F1 SEVE AbFEA X TL-18 230 11 B S a4 4 1l 350 = .
L5, FVE A1 SFVE AbEEX) TNF-a, IL-18 Fl1 IL-6
A2 SRS B TR SR A iV E A, 2 AR, H
SFVE A3 MU B B 2, X —45 5% 5 NO 7=
3, 5 FVE #HLL, SFVE & —Fh B 410 48 5E
I . 25 b, FVE Fll SEVE Ab B X5 41 i 28 5iF H 7
BIailfER, RHEE mmas KR Re AR 1 3RA
IRV 1 A 4 A 5 R Rl i 2R3k, BRASHIAR R IE I
R, I R HEHTRAEF
3 #ig

AWFGEIF R T 28V A e 2 20 D 114 35 1A

0
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Fig.4 Effect of Flammulina velutipes stembase water extracts
on inflammatory cytokines in RAW264.7 macrophages
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