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PRODUCTION OF ACTIVE OXYGEN SPECIES AND CHANGES OF ENZYMES IN
GRIFOLA UMBFIIATA INDUCED BY ARMIJARIA MELIEA ELICTTOR
XIA Hong-Yan GUC Shun-Xing

( Institute of Medicinal Plant Development, Chinese Academy of Medical
Science & Peking Union Medical College, Beijing 100094)

Abstract: The changes of active oxygen species and some enzymes in Grifola umbellate induced by Amillaria meilea elicitor
were suxfied. The results showed that active oxygen species appeared in both mycelia and sclerotia of G. umbellata after treated
with A. mellea. There were two phases of active oxygen production upon addition of A. mellea elicitor. Phase I ocoured &t 10
minwte afier addition of A. mellea elicitor. Phase I occured sbout 90 mimmz. The changes of some enzyme activity were also
studied in this paper. Compared with control, the A. mellea clicitor could reduce the activity of superoxide dismutase and peroxi-
dase. The calalase activity changed ouly little. The pbenylanine smmonis iyase activity declined in the carly stages and thes in-
creased in the late stages.

Key words: Grifola wmbellata, Armillaria mellea , Elicitor, Active oxygen species

¥% (Grifola umbellata) BB ALY, RAHKBE. iR, BRRILES
ERASM. EER, WHEEXNKARRS RGN A#GTT R, Bx%
FAXASREBFERRRD. —RIAHBEEFERERS, OFRFETEMRBEMN
ETFRHARIT L, MEKBEERE (Armillaria mellea Fr. kerst) BYRRHEER, BX
RIED, EFERRG, TIHERSHBHBEANEE, DARERERARER.
BEMHE,; AFERPEYOIREN, NRESR. REBRRES, BXTHEHEE
ERANEBESFFARBREES. HPZRERFHERNERE (1,0,, 0, OH)
MEREAYTEE N, RAPREAT, EEARHEN. SIREXEMEARBEEAN
FAXE, MEARENEANRAENEREEENERN. ATESTRERE
HRERREFERMEYNEHEN, BERETAEL LS, SRABBELIESD, 0K
FWaARERSR, BRESKA, SEAXERITEFLAENETITEMER XA
HWEWL AN, HRREERENRTFLER, AEFHMEERANERESR
XML THNBEANRBESEATENRENRFTERE L.

1 ¥E5H*E
1.1 ftR # Rk

% (Grifola umbellata) WHRth A AR RZRE,; EERHEZIRIG,
1.2 EFRWNEFHE

BT ROERM (Armillaria mellea) HE, HEBKT 70CKEHEE 1h, 8F
P4 10min, BERE 2h, BESHIBEFHBREH IR, BRERESE - KH,
1 x 10°Pa K i 20min, B FAEFRESH.
1.3 MEWMELIRN

HRESHAREIZHEKRIERE, BLARASEEEAZRREIEREEE,
25C., 120r/min P T 1E 9% 21d, E BB KEF X EHR: F 3k 50g/L, %W 208/L,
KH,PQ,-2H,0 3g/L, MgSO,*TH,0 1.5 g/L, 3l 12g/L. ZHBEIEHRXAR . F#
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30g/L, W% 20g/L, KH,PO,°2H,0 3g/L, MgSO,-7H,0 1.5g/L, ¥ 10g/L.
1.4 METHSR

BEF AN BESHLAKARB A ARERIR, AR HAR: 2% %MW,
1mmol/L NaH,PO, -2H,O, 1mmol/L (NH,),80,, lmmol/L MgSO,-7H,0. 1mmol/L Ca-
CL-2H,0, 25mmol/L KNO,, 5mmol/L 2- [N-AG] Z %8, A NaOH i pH & 7.0, #
BREHHLERE 0.5 mL HEZEHFAE P, 25T, 120/min FHEF 1.5nFMA
EXRENET, ARFEMHYTF 10. Smp/mL BR. EWMARE FAFNE G5
& % SOD, CAT. POD. PAL i&#.
1.5 BEWENFHARNRE

S luminol 43 B Wi MEIEHE . ({4529 FHA63A—H TR 8, 2 M Glazener
AUl luminol B, MEBET F KB PHELE 7d, EHRTHBZE 700mol/L., RN ZEH
e 1.SmL S EER, 20l ET GIEmMARERAEK), 400l 20mmol/L K,
[Fe (CN)s] (BiXXRIH, AWE 1. 4mmol/L), 260#L lumimol (#3%FF 64pmol/L), FfH
A EMHZ A 7EBEFHEE D 2h, ¥ pHEE 7.0, luminol 7E M EBTHMA .
1.6 HEEMBEhFTHEENNE

BREEEBEURK lcm, B 0.5cm, B 2mm ¥ H, EEFHERBY (MEA
AZBK) B¥Smin FEY, REEBRENE, AREATREERENERRE, L
BRACEET, A 0.1%NBT (H2EPUm) KMEHEN 0min, BHBEXWA, RAE
F 35T 15min, RHSM 550nm BR KM (As)o
1.7 BERNLPMEMNE

SOD, POD. CAT WiE#HMES T Avh ST A k; PALMESBKERE B
Rx#.

EMROEHRMNENL (EERN%AHT): SOD # NBT &iF B8 —F
b P E MR, POD LI4r4F oD (i8N 0.01 — M 8L, CAT LI&4Héh oD i
W B N — NS G, PAL LI/ oD HIBIN 0.01 H—REE TR,

2 RBER
2,1 EREMNRETHNESRLABEERERZNER

1%, BEFNARE Smin 5, WERL~EMNBEEEAAGLEA, KE2EMM,
10min REHE~EREBBE —KER, HSH Omin ATFEHE~EREFRETL,
60min RIIEEE X GMIN, B YOmin B HBE 2 Kt LR, BEESHEKERGET
R, Bl45h NERINBEMEENKE. ABFEALEHEBEEFHBNESHELAETS
BEFERGEEENEEE R RS 4 55,
22 ERENETHRENEANFHEAXLAOENE

ME2TUEN, HEFEEAEFLEESEE 10nin HEHEATFEKERERT
MM, EEERTEKE 2B, 60min B X LA, %0min £HBEEEFA K
YR 2 sk, HMFEHE 1 KK,
23 BMEFLENEETWEL SODEN

SOD 2 o, kRN, AEA MM FEEXE, SoODEEREHETL (H
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3. WRFALFE2: ¥ SOD U BRI T 64%, MERE FARESE 4h. 3£ 8h
SODEHESNMAHB EMN, BUIE 200 2B SOD HHXFEREK, LA RE 4%,
SEJE AE B SOD & ¥ M 4R ot MU, EL P 118k A 53X M SOD HEHEABIR —KE,
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.
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0 2 4 8 20 48 58 94 118 0 2 4 2:4/]1 48 76 82 18

t/h
B3 ¥ETL4BEMEYX®EZ SOD KER B4 BETFHLBEMNEEELZ PODMEW
oM, g — ST, e i3

2.4 METHREMNESHLPODHER

POD R AEWRFEFEAN XN, MBATDEL, EFEXETLEES 2. 8
Hsh M XEL, HPODBEHBETHE, MELANESIRIRETFAREHNES
W2 B POD IEH I TR, 5 4h. 76h, MBS HBNEJANEE, LB
RK POD iEHE 2 B R 90% . 91%,
2.5 METHAXNKEXEEL CAT HHER

CATEFBRAENBHERAWEENYE, B LMl o, TR HLOMO,, RES, A
SHLEY, #AFARBEEARIE CAT IEHENEE.
2.6 BETAEMNBRSEZ PALOIENR

WERTFHBOEETEL, 16 24h 20, AHHK PAL B H X HRE MK, 3B
48h, MERE LS HLBMEFHAN, LB EE, IRRESRREFLHERHT
EEAER (B6),
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2 6 12° 24 52 76 132 t/h
t/h BE6 MEFHEMNIEFMPALEHNER
B 5 WETLABEMNIELW CAT HEmR —-3 M, - 4
——Xf M, -4 SbH
3 itig

ESHENHLNBRERBPMABHFERET, BTUESEEENTE,
HEHLARKER RS, 24H17ES 10min B 9Omin, FEHELAEENEBELE
H—ERX R XR, B2 004 30 1k 0T DL A2 B BB i 4 B As k.

AMETHRERX S FRSOD, POD FEH TR, REELHALNERARETFH
RREXMTHYOFAREN, Bl FHREREESNB S8R SOD. POD WX TS
BAEREMBR, BHEEARE., SENRENENETSIRERIAE, WA S0
VAR, ATAEFEARELSBENBERRRRAE-THEA, SATHEZMA
HAEGRROEY, EMRTFLBESh G, BHEKESHHEELREE, Wi POD. SOD 4
B R, CAT WXCH B84k, RUIER SOD. POD, CAT %b, X WM EEERTIE
MEAEADENRR L. SRHKUEBREANZRNAGE. 4, EXHKR
PAEEHRNES R, CRESEEEREREREAFORENE, E8EENE, POD
BRAEREHEMERA, £ HO, EHHTES5AREXNAR, WIS 5EHEANE
R, ET#E T shEE K PRESS POD EH FRA X,

PALREYHEREDECREARLEIBRPHBE -1 XM, EEFERLE
FHENOLR P, BYMALMMEBET ARG, H7E 48h J5 PAL EH TG 4%, B0
PALM S MEHWNEREEEENER.
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