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Changes of Extracellular Enzyme Activity During the Submerged
- Culture of Russula pseudodelica Lange
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Abstract : Dynamic variations of 5 physiological indices and octivities of 6 kinds of extracellular enzymes during the
submerged culture of Russula pseudodelica Lange. were investigated. The results showed that the maximum of hypha
growth was 6.58 g - L™, appeared in the 10th day; pH of fluid medium decreased, then increased ; the peak times
of extracellular protein and deoxioized saccharide were in the 5th day, the 6th day; extracellular polysaccharide ap-
peared its maximum in the 6th day ; dynamic variation of diastase, CMC enzyme, ellulose during the submerged
culture were quite similar; the activities of guaiacol oxidase and polyphenol oxidase were very low during the sub-
merged culture.

Key words: Russula pseudodelica Lange ; submerged culture ; extracellular protein; extracellular deoxioized saccha-

ride ; cellulase

8 K B #E ( Russula pseudodelica Lange ) X M {R 3%
BRLLES, BABRLLE R, B ARSI EARE,
FLAEPERK, BEHR6.5~14 cm Z 8], F 5
FEHBEPHTM, EEARE. BRKAETLL
BHAMRRVUESENBYE, X/ E B AR
180 03¢ 98 MMk &R 29 8096 2,

BRETEEN—FESRHGHMENKBET
B, A R A AT ERTFREL TELS B, BAj
EANSMERA B BIE XX T ERRGE , A SCH K
BARKAGKRZEAESBTMEZEYE K ER
EGE MIMNEEES B Bishil T TiEs17d
FErtileE, B THREBAOEBREEFIEDH
£ R A AR B BB, IR A AR M R
FIF R HE DR E

YR H H9:2006-04-10  #(E H 1 :2006-04-29
EETE B WA M LIRS (200057)

1L MR57&E

1.1 BMRERE
BAOEM AR L= R
BEFME IR A R 20 g, BEEIHR 2 g 358 20

g BERRE 4 1 g BERR R4 0.5 g HiRREEO .5 g,

#r=% B1 0.5 mg,7K 1000 mL, pH {H6.5,

W FRE(ERIEFE) MR 2 5. RRE
T8 g FALPRO0.S g BiRREE 0. 5 g BRERILEK 0.
01 g J#E#% 30 g. 7K 1 000 mL,pH {HEH 4K,

1.2 EHFH*E

.21 E#Heskie BETEMHEFENBRKALE

TR R I F RN —JT, TIR—/p ik

AL BEAMNEEFEL, M EAE, BERER

EBRST: LR (1979 ~ ) F 0 E BB L BE 10 i LR



14

ERE S BRAGHEREEPHSIETEEL 27

FN,25CHR BXG AT RALR FREAERE
“, HEKEAEE, TP KR, AR EE
Sl AR R 4 C KB REER

1.2.2 #Fuk HEHAFHBEKRSEFRESRKYS
250 mL = AT, SH 75 mL, KEAHERED
EALBI S A A (0.5 ecm x0.5 em)3 J,25C7F,
100 r - min ' FHEER KRG ER— M

1.2.3 ik 250 mL ZMAIREREIEFRE
100 mL, A 5% HIBRREF (REFFER T d),
25CF,100 r + min "' # FE RIB K IR G 1 5

1.3 aAHiE

1.3.1 pastssaek s f4g  SER 24 h B
%,3 500 r - min""Z.0 10 min, BUH FER KR
1.3.2 EahiHhEant BLEMRELEZ
K MRS ,60C T TREEE, AT RF
i,

1.3.3 pHiE#RE RAKT pH E.
1.3.4 mirEasLEnagl EOoHERe
B, 1 mLOBEESS, IA S mL E SR EEHL IR
5155, F 595 nm b3 OD {8, #% 3 A~F47, K FHy
B, UFnFaEamTRGEREARSE.
1.3.5 msrzRrusEMNEY BEBELURBH
$ 5% 0. 5 mL, il A DNS i&# 1.5 mL, F 100C K
BPEW 10 min, BHEMNZEME/K 3 mL , 540 nm
Ab8H OD {8, AT ZE MK Ry Ab 3 o xd B8, B4 3 A&
B, RFHE,

1.3.6 $PXHHEB(CMC 5%) ARz
FERBEPRPMA 0. 5% HWRFRABEHBEA
pH4.6,0. IM BSBRZE rh W RE B AR) 1. 5 mL, FEANE
URBRAEEI 0. 5 mL,50C /K #{#iR 30 min, B
HJ5 SEEDANA DNS &7 1.5 mL, Z 85 10 min, B,
BHISEMAZIEK 3 mL, B4, /6L E T8 540
nm Ab ) OD {8 ; LA B K 15 15 min f[R1FH BG M1 XS
B3 ANELE, RFEHHE, S 1U=-HEE
0.01 mg/30 min - mL R,

1.3.7 ggtrusthnz’ EREPMA
pH4.6,0. M EEERZE shil 2 mL, FEADA 258 M R
PR | mL, A —RFTE—S B x6 cm
))& ,50C /K AR 1R 60 min, B & MR R & P B
0.5 mL, it DNS i€ 1.5 mL, F 100C KB &
10 min, 2215 Inz& 8K 3 mL, 189,540 nm 2L HIE
OD {1, A K1 15 min )[R B WVERT B, 1541
3AEERFHME, X 1U=#%H0.01 mg -
h™' - mL ™' REER

1.3.8 #HpEpimiesmsane® wRlEPm

A pH4.6,0. IM BEER S pp¥ 2 mL, BN A 38 4
BAAEIR 1 mL, AN 0.5 g J5 ,50°C K
%18 60 min, B 5 MR M 1K R o BUR RL K 0. 5
mL, il DNS i£#] 1. 5 mL, F 100°C KB & ¥ 10
min, A #5718 K 3 mL,i85],540 nm AL ME OD
B, AZE B KIE 15 min ) [5]F BEWMEXS R, 4 3
AEE,RFEHME B 1U=H%H0.0l mg-h™'
- mL™' R B

1.3.9 whEmEAME® B4 mLo.5% TRt
JE# (F pHS. 8,0. IM ZBREE 2% R BE ) 16 MK
¥, 1A 1| mL 235 247 B ORLRE W, 37 C K M HEWR
fRI8 30 min, BUH G AR B AR PR 0.5
mL, fiif DNS %7 1.5 mL, F 100C K& & 8k 10
min, % HJ5 Iz 7K 3 mL, {857,540 nm 4L E OD
B, AZ B XKIE 15 min M EFEEIEX R, B4 3
AEE,REHE, & X 1U = #Z%HE 0. 01 mg/30
min - mL ™" REEH

1.3.10 gelASBEAMNL” HO0.5 mL 80
mM AR AE NEY, A 3.0 mL pH4.6,0. IM )
ZIRER B, M 0.5 mL 258 MM B
% ,28°C /KA HEH{RIR 30 min, 465 nm ZEH OD {#,
A B KIS 15 min HERPESH/ES B, BH3 AN E
B RFHE, DG EBEEMO0.01 & XA
—ANEEERAL(u) o

1.3.11 s$mansEsRE” B0.5mL,10
mM 45— EE RS, A 3.4 mL pH6.0,0.05M
HIBERRZE Th W, AN 0. | mL MRS, 28°C KB HE
Ha4318 30 min J5, 400 nm AL 3 OD {8, LA B K&
15 min MFEMEEBEN R, 843 41~EH,RFY
. AE4reh ot B (B A0 0. 01 & S —1- K
BfI(u), '

1.3.12 st s RELEORIEERE -
¥ 50 mL,60°C T ¥k 45 2R IABUN 20% , 10 3 5T
WY 95% W Z BE,4°C T EEAT 18 h, TTRET 60C T
BREEE,RE,

2 EREaH

ALBSHRABHERELZBL R S8 11 B
FRIEAT T LR 17 d MRt ilE R 2 £ RN
LT U B RB K AR ERE KRR B P A
R AN E AR B AR BT R0 B ik
FEFIEEYR, BN EL—ERE LT LR
BRI AN 28 BOBEIE 1 95 AL ; B AN E IRRE 2 o S
BB SRR TR A 1Y, B 07 1b 55 T o B IR B R
WA X LR Itk 6 FHLAMEE, P lEM B
EMAYR LY RE, CMC B A4 R BERN



28 LR SR 2%

M BRI EEZN T EEYERE, &
BIABEILEE SHEABAIRTELYRNEY
FERRE, X 6 FREE G AY5R 55 AT LA S BB 22 (K AE &
ARPXIMFEFRNEDFAER . WHERPIE
W5 T 2B pH 5K SR BBIFLR .
2.1 HEEEYRHEL

A1 AEAKARKELEIRPELEEYRK
AR, AR UE S BN KBS EHRT
10 d Fizethe B —E AR 7E56 10 d 424
HiRBIB A G6.58 g - L™, ZGHEERIZ HiFkatA]
HS I 2 E R R/, 14 d LUGRZAY
B# TV, 763.29~3.54 g - L7 2],

P

WNatHhkg- L
CmNDWhUA~

1 13 15 17

1 3 5 7 9
i Fl/d

Bl BAXAFHLEWRMESRENEL
Fig.1 Hypha growth of Russula pseudodelica Lange
during the submerged culture
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Fig.2 pH of fluid medium
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Fig.3 Changes of extracellular protein and devxioized saccharide
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Fig.4 Activities of diastase, CMC enzyme, cellulase during the submerged culture
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Fig.5  Activities of guaiacol oxiduse and polyphenol

oxidase during the submerged culture
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Fig.6 Variation of extracellular polysaccharide

content during the submerged culture
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