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[ FE] X HBE (Helvella crispu) WK 3733 8 0 A R A1 B8 15 ¥E AR R & B0 sh 25 8 bt 15 T BF
FAEREYWE28 C0r/mn ERESHEFRNFT FIURBE LR EYRAES 13 XABE 0. 10g/L); KB
WooH HESH EF AE 9K 820 FHEARFEFRMIEATRTHE 6 KiA¥H (8. 30 mg/mL); & B
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(Ascomyzcotina) , % B #9 ( Discomycetes ), #& B H
(Pezizales ), & % B £} (Helvllaceae), & 8 i J&
(Helvella)" . (HEEBEBIICET 18 Fh D8
B, K% D 8 [ Helvella crispa (Scop. ) Frl&
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RHEE R 20 ¢/L. B HF 2 g/L,K,HPO, « 3H,0
1 g/L,MgSO, + 7H,0 0.5 g/L .KH,PO, 0. 5 g/L.
Vi, 0.5 mg/L,Bifg 20 g/L,

WK R BESE FR 5 B K (Czapek) HESR 2 H &
5 A B 30 g/L.NaNO; 2 g/L,K,HPO, 1 g'L.
KCl 0.5 g/1.,MgSO, « 7H,0 0. 5 g/L, FeSO, -
7H,0 0. 01 g/L'*,
.2 / &
1.2.1 #Feiskie KELdEMKENKDIEHE
Rk A FREERE, 28 CHEBKEH.
1.2.2 #F% KEGHTHRELSBEERES
#F 75 mL/250mL ZAMF . KELHEBEALD
ZAKMERO.Sem I 7 d B FARER 3 4,28
C. 10 r/min fHEEEKSER 7 d.
1.2.3 #&4EHF fE%H 100 mL/250 mL ik
KBREFEPEAGRBRIM AN BRI .
28 C.110 r/min {E BB R EEF 5-,
.24 jestHssa s & R 24 h B LKA
i A B 4K a2 € 2 YK, 3 000 r/min Z.0> 10 mun. B b
B4 CRESH.
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1.2.6 pH{a#ME XA %E# PHS-3C ¥ % pH
THIE

1.2.7 M EasFHRE HAWHERE. 3
mL &YW BB 2 mL X4 RRAR . ES .
7€ ODsy, LAZEIEK X B

1.2.8 &£ R#ESEAME FI DNS(3,5- %
KB EMES.

1.2.9 ZHEEEHeAE FADNSE.1.0mL i
UmBRABER 10 g/L ATAMHER(APHS. 6 8
FPEREWBEH)2 mL,37 CHRIE 30 min,R/5
K ¥ 10 min, % H 5B N 0. 5 mL, il DNS i
F 1.5 mL, & ¥ 5 min, 7K 8 mL,2#HEE
ODsy0, LA 2 6 K 1E 04 B8 W R % B8, DL OD;,0 5 5 0
0.01 2 1 MERIE ALY,

1.2.10 CMC BigmeaE 2 mL BB 1 mL
50 g/L CMC-NaGRBPRL 4R, pH 5. 0 iR
R ECHD .50 CARIR 1 h, BUR M 0. 5 mL il
DNS % 1.5 mL.&# 5 min. /K 8 mL, %5
W 5E ODs,0, LA 6 K 15 BB W A 5B UL ODs B
B0 0.01 R 1 AEEHE B LLAUDY-,

1.2.11 “Bel AB E 4B E RGN E 0.1 mol/L
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30 min, U & OD,s» LA B K3 0 B0 0 X1 8], L
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Fig.1 Growth curve of hypha
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B 0.5 mL,#%457.28 CARE 30 min, & ODyy,, LA
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B g B AL (DO,
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Fig. 3 Changes of extracellular protein
consistency in the submerged culture
of Helvellu crispa
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Fig. 5 Enzyme activity curve of guaiccal oxdase
and polyphenol oxdase in the submerged culture

of Helvellu crispu
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Fig. 1 Changes of extraccllular reducing
sugar consistency in the submerged
culture of Helvella crispa
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Fig. 7 Enzyme activity curve of CMCase
in the submerged culture

of Helvella crispa
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Fig. 8 Enzyme activity of invetase
in the submerged culture

of Helvella crispa
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Changes of extra-cellular enzyme activity and reducing sugar

consistency during the submerged culture of Helvella crispa

HU Jing-jiang*, WANG Jun-ming®,ZHANG Gao-wei*,CAO Zhi-min"
(a. College of Life Sciences;b. College of Forestry. Northwest A &. F University.Yangling ,Shaanxi 712100,China?

Abstract ; Dynamic variation of extra-cellular enzyme activity and reducing sugar concentration during
the submerged culture of Helvella crispa were investigated. The results showed that the maximum of hy-
phostroma was 9. 40 g/L,and appeared on 13th day,pH of the fluid medium went up gradually and kept
smooth after the 9th day. The maximum of extra-cellular protein consistency was 8. 30 mg/ml. and ap-
peared on the 6th day. During the submerged culture,reducing sugar concentration increased rapidly and
come to the maximum (20. 43 mg/mL) on the 3th day,and later the concentration decreased gradually.
Amylum were decomposed earliest by Helvella crispua,next were cellulose and lignin. The peak of amylase
activity appeared on the 3th day and kept the peak from beginning to end. The peak of CMCase (CMC ;car-
boxymethyl cellulose) activity appeared on the 7th day while enzyme production of guaiacol oxidase and
polyphenol oxidase reached the peak on the 14th day. The activity of acid invertase was very low and activi-
ty of neutral invertase increased steadily during submerged culture.

Key words: Helvella crispa;submerged culture;reducing sugar;invertase ; amylase ; CMCase ; guaiccal

oxidase



