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THE PHYSIOLOGICAL AND BIOCHEMICAL CHARACTERISTIC IN
FLAMMULINA VELUTIPES SING CULTURE UTILIZING STARCH
PROCESSING WASTEWATER AS MEDIUM

Zhu Hui' He Guoging”
(Biotechnology Iistinure, Fhejiung Agriculral Universite, Hangzhou 310029}

(Deparpnent of Food Science & Technology, Zhejiang Agricuinral Universiiv, Hangzhou 310029y

Abstract The liquefied starch processing wastewater was utilized as medium for submerged mycela culture of
Flammuiling velutipes. ‘Lhe varaton of mycelia pellets morphology, biomass, pH, wial sugar, reducing sugar,
ammonia nitroger, amylase activity, prolease acuvity was investigated during the process of fermentation. The
growth curve for ihe mycelia of Ffammuﬂfr-:a velutipes is described and the growth kinetic model has been
established, The growth curve showed a lag phase of approximately 21 days followed by a linear phase (the 3rd~
8th davs) when rapid growth twok place, and ten followed by a decline phase. During the 3rd—6th days, the
speed of mycelia growth reached the top with the highest enzyme activity and speed of consuming the substrates.
The pH value coninued W increass during the incubation.  The ineraction among the physiological and
biochemical factors is discussed.
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e East e AERFEE AR
o B AR L R R R BT R R LR IRGE R A
REEANSERREEREREREEELRS
RERA L ALH R 2 T B X g R B R
HEFRAMERANRE T —EaI R

EL 7 452 380 0 B3 R R ) T olb i K 3R e 7 R
BE R MENAMEEN (SCPEREE
sk BR800 e {0 B S YT IR A R A A R R
RV HATF FASCPREAENER
By — A ke B, i R PV B S RUPR AL [ AF
h—HEEES. A AHLZENERENE
NER,HBET ANMMACEBEAN LS
wAIO kM EE CHEESET. RIMERLZ
Hix] £ B R F RS/ R T DIk BOK TR A
KER M #IT T B, R W & AT E
AEHERERK BREGNSET RS EL
iy 1,

AR 5E T TR A3 19 LR EEK Y
B R B R iy A EE ALY, R R

it F e 4 3 2 A BE G E. pHL IR ALEE
M B HMIEE BEREEMEY BN
B LRSS 4 19 I K R R
B2k A AL, i — B BT A B AR

1 MEFAE

1.1 #H#

111 EAh SHEHAZ 19 B RUERER

BT AFEE Gl AREV HEgt ).

1.1.2 EEEEAC M ARE AR TR ER

BEK EBHETE2Z6m/ mlL, ARFEEE

0.9mg/mL. EHFE T & 2.6mg/mL, pH3.76. £

WAL A, WS R RS /Y 9. 7mg/mL, &

¥ 26.0mg/mL,

113 AT BB e RE. THBEHF, M

5 B4 20000u/mL.

1.2 K&

1.2 ER KM T 2. X% KA pHe.0,
© hERE

W R PTEATBE S 4R4EED  http://journals. im. ac. cn




170 MEWYEE R

Me—iT ¥ EE 12u/mL, A E R 520,

122 #BTHRE.PDBREFAAE,

123 EWFEHRE. RAESHIEREL, W
KH.PO,1.5mg/mL, MgSQ, » 7TH,0 0.75mg/mL,
W pH6.40, 0.70 X 10°Pa. K H 30min,

124 ¥R FM: E500mL M = & I+ %
100imL 38 35, B R B 10%, 3538188 25C . %
R 110r/ min, £ B 12h /5 /8 FF 18 He b 15
F,

125 BHEIE 8% M4hRE—-0, 5142
=1MEER,

126 £YENE. #BAH-ESFER,
WaEBEBAREMSE. 70C~30C TRE
fEE/EHE,

12,7 28 GRS S5 BT A ENR
FETE 7 00E ATk R BEAM A,

2 HRS5H
A B 200 5L 5 TR AT BB

1999 4 26 (3)
R LHBAAT Im, BESE 2~
HHRWNE TS, RS AR S 44,
HREEXREL, KEEA, REGEFRNR
W EE BRERFE B AN, HRER
thECAH B E W, R B R, A RO E e
iF HAB NG Eod BRIEHSEHE L,
B2~3mm BHBENAE AP HENE
B HRCHERFE BRAEAN:EN
FLOERREEFAGEA BRTABEE
BB HRRER L ERHEE BRI
A B9~ 0d BRATRE YELRANTE
WEHN FRIANE EReFEOEN AR,
AT ETEFANR TEE pHE. §A
BB EOMEE S YEHTHNE &
Bk 1.
21 &P RApHT
FEIOMERBENE | HiR, KBTH
REPRH: ARERH, REERE, FEN.
Z5 Song. CH ERREHGFE R BRI HE

£1 ABRIBPERLELEARNTE

K®atA EXk BEF iyat #hx pH iR BEOW
@ (mg/mL} (mg/mL.} (mg/mL) (me/ml) (u/mL) {u/mL)
0 ! 5.2 1.2 8 19w10™ 6.29 / !
! 0.34 238 116 5.02x107 6.23 0.14 0.33
7 1.65 229 107 478x107° 6.30 0.34 217
3 4.74 218 94 20510 6.45 1.06 12.39
4 771 19.2 74 137107 6.79 1.57 24,68
5 11.30 15.4 7% 41.0x10°° 649 143 3528
6 15.53 14.0 56 478x107’ 7.18 1.27 1125
7 16.61 11.8 41 52.1x107° 7.46 1.02 2795
8 18.49 10.8 2.8 58.0x107 7.65 ©.89 26.13
G 17.31 9.0 21 75.0x107 782 0.55 270
10 17.20 84 2.0 B1.OX107 7.96 0.44 2124

AL, BREREEG, F7~8d. K EHRKIS. Fad

B~2d HERERE, @R E
FrE ST, o L P 5 FR RS R T IR0 N B PR
WEHEFROHETIEEARAR — LB, 59
BENFHE., ZE EAEEENEE, HA
HREA K 3~8d). HPXLUE3~6d 4k
KEAAE HHR EFBENESLTER
W AREAEHNAH L OREERAEHHEEK,

fm EAREY. WREEZTEL EEAN
EETR BEEERK. MR TR Hit, L
KREDEALEW, IREBEENE ¥ sd LS
ik,

RiEPnBEWZRAHERKFERZ LB
ARPELEERNSEEDE B LR
19 % | ~8d B LR A KA g R,

© PERFRMEVHFRTHAFRSHES http:/

journals. im. ac. cn



1909 4E 26 (3)

o 2 4 5 8 10

El AT I9MEREE
X' = 08274 + 02542t HEREr=09747
X £ & (mg/mL), i 5 FR ] ().

pHEE Id B TR UEHRELRE
b XEERSEEAEALRIEEX, ATH
B & 1 G 7 495 TT5 KR P S M B 1D T 4L,
Wi R ch B R F MR (SR EAEE)
B F R ER -, XEYTRAS Y
bR R Y kB pHI .
BIGE, S4T I KHEE pH 4~ 7" HIE,
HHE SRR pH FT .
12 EREE

ERBERS, HERSRETRE, ER
EAEK, ERTES 4~sd BEEERR. &
R 1d f158 5d A A HRBET
i, ABAREBEEY, LREARDE
ETHBRSBHRE G ENMEEWNER
A, RiBHEHEFOE, EREREEY
R B e R AL Bk B m AR K,
-ﬁkﬁﬁﬁﬁﬁ%ﬂ?%?‘é‘?,ﬁﬁfﬁﬁfti%ﬁlﬁ
o T T4 0 1) R

HAESBRREM T ABETHA R
MAER. B 1-4d EEETH TR B 4d 5
BRI S, ERENRLEH. HERNEUHE
RS AR R EOBIE ) BRAR
KRR R, ERERY Bk EBEAENER
Bk, EARTR: S8 BEREARNE
KRBT, BAEEAREF THTEER &
HE&® L.
23 BUBNEORED

HEHELES MY LY, EBPRER
Eﬂiﬂ,ﬁ‘rﬂ&ﬁ‘]?ﬁj}h“@}ﬁ{ﬁi,%Mﬂﬁ%%
A, G BT R, EEMAENES | ~2d8
K20 ERELI. EAHNERELA LR

W ¥ E R 17y

T, MEHELEESEMRNTER
FHIZF, HEH—E MR, BEIRBEE
ERAERREROE R, EHEERERE
E N T M pH R L AT TR,

3 itig
31 ERBEWERRTEANXR
15 R RN, B AR W T A BT 3R,
BEEIRR, RMENES. REEKNN
g, B Ay N R0 B O 5 MR8, BRI AL
*, & KR,
HEACHREAE KOS B AR 1B E HE A
HEFRHTRBANEL, S8 DRE AE
HAH T Sy REERAX K. AN, WA
By 1 3 B 3 — B IR, A BUESE 44 T S K
R E, XL KSR BENTR
EEAPSA, FEESEURT ARAR, B
AL B A D SR T EIKA R
gEE, RN EETEAENFTRER
K, HEHBSSEOROEEREREEE
Tk, R ESRBE TR S sdit pH A
7055, BEOEESNEE pH, E0BEE
NREEA BSEFHER. 25, BF pH
Maks b, Mk A K EE R E, S ERTER
BARERES N IS AR TR
HAEHEE, BRALYWE FH EHEER
WEEME THAY, XERTHLENER
Bt RAtEE R, TABERSBNERKH
EhRAGE TRESIRHAE. EABEN.
BES TR FEYETHE, EWRIAEHET
BRI E R B E R, RS
Bak TR, SR EESEMN NHE
—AR T pH#® LH.
32 EREAKERBHITEFAEMLEE
Ll 8d VE X & BE AR, R WEEE AR, FREE N
i% 10.8mg/ mL, S5 R B ALK 56% £H, B
A% BT B2 s (LA Y 15 f (L L BRI, X FTEE
£ T A R R AL SRR, 6
A 8 R FLR L AT R AR R R E LT B
wa. MW pH 93 EH 5 WA R IR E

© hERZRMEMH KRBT EHIEL http://journals. im. ac. cn



£ 172 - WAEYFEER 1999 & 26 (3)

A R 8 F FH SR 56, T R B B A R A
HLEI Z BRI, (E R KBRS F B FE pH £ H.
MEIATR, &Z 19N E KB EPHE 6.3~7.2
2zl EH pH S EER A K, %R
HAEESEKMRAL RN 230, B4 4K
B AR A 20~30 I EAY, THEE
A KA UHHE SRS R e R M —
BEFAAKEFHRE, @8 RENLEHH
SRR, 0 R b AT AR, R
FrERERENEK,

8 £ X W

[1) FiE, EE 8SWHE. FERBFE. 1998.13(1)-
36~40.

(21
[3]

[4]

Jamuna R. ] Ferment Biceng, 1989, 67(2): 126~131.
Mamlal V., B, J Microbiof Biotechnol, 1991, 7(2):
185~ 190.

FORE T E g, AR, #1997,
2316):659~662.

FUE P RAE, BRI, BT A4k, 1997, 9(5);
235~239,

FREBET¥5ESS. LR EE.hEST
Ak . 1980.

Song C H, K Y Cho. Mycology, 1987, 79(6): 866~
876.

Pir 8. J. Prec. Roy Soc. Ser. B. Biol. Sci. 1966,
166{1004):369~1373,

WEXREHR, HEARANYE B R XENE>].
1987, 16, 109.

© hERFHEME DT REIATIEAHIES  http://journals. im ac.cn



