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W E HERRRYEHENLEERRBEKTIERNERRFET TR SREH,
FMHRBEAKANTEHEHEARNBEER AN SR AR REEK I
KH;PO,0.25 g/100 mL, MgSO, - 7H,0 0.05g/100mL., Vg, 150pg/L, Vip 50ug/L, pHS . 40, 52

THEERAGF FHENEKHELERIBETEAERBATE, ¥REL Y 7d, 8%
HAEYRK2.08 g/100 mL, COD L34 70.8%.

XMiT EBEK EHE BREF. AR
SARF TQ2 XMERE A IEEWS 1000-3061{1999)04-0512-16

EB TUEKSERRHEVR, BRIRas 8 EMNFRE S, BRNEREE
FTTRIA R . E pa ot 458 B U 38 A IR K R B B B 0 B
HE 5 (SCP) BEREFAM B 5 R LRI EN— R BB, BXFEscp >
mEHTERSBH KARAEGANORGRE TN AEE. AEEy—FEEE
B, RARRLEEES TEREIEETFRYERNE 5 SCP =Rk, e
W&, BT AMX SCP =@ RV DR BUE, K AEEE) ¢, H5
MERANMEN—ERARN FEHRARLEPTREIIGESIECEENH TR
ER, EAMS R EEFRONBEMEE, RGN SHHENFENEKPHE
KBRS R R TR R, R A LR AR R E 4
K, EHTFEBEKTRLEERE THRE, G EAFHRBILH 2D/, TR
EVRAHE -SRI, URIEREFONATURSEEEERFHER. 2RXBE
TR EEBREKSHS S ROER £, AR H MK HEEE, 1R T K.Mg.P.S
FEHBERMTBORETRN Ve Ve FERE TR pH M4 EEERBE AP EK
MEm, K8 TEENERAN, AL AR HEREKESHERLE HBRRNE
KX FRBE AT B AL T AR ER

1.1 8
1.1.1 HHF, SEHAL 19, MR XEEHETRRE,
1.1.2 EHEK: ANERECT IR IEEREK. SWLBE, HELEES B

Wi E #7:1998-04-22, # [ H A 1998-12-08,
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1.05 g/100 mL, &8 2.66 ¢/100 mL, I H 0.28 g/100 mL. K:60 mg/L, Mg:20 mg/
L,P:72 mg/L, K4 440 mg/L, COD(ALEFHE) S B A 40474 mg/L,

1.1.3 KH,PO,.MgS0,.7H,0. Vg . Vot A {b2#48,

1.2 F&

1.2.1 EMEAKBATE. EWEKE pH6.0, I o IEH 8 12 o/mL, MAFEH L5
20,

1.2.2 frFiEses. PDBEHE,

1.2.3 EXRRRBIT. EBHEKSHLRELE, #1273 EXER T REER P,
AERKFRE 1. WHECK SEMEKSHLE, FMETERY K, 1§ pHS. 40,
1.2.4 BETER.: YU EREZRREENER, T E/NTASHTEET 4 KPR
R,

1.2.5 BEEFFIRR.: SEEXKBEEFA T HARER B REEF LG, #7
EEERE .

1.2.6 ABEEFERKERME: 115C .30 mino

1.2.7 HEHRFMH: E£500 mL =AM PE 100 mL BEFE, SR 10%, BHEE
25C, BEEFS#E 110 o/min, S5 B 12 h G EFHERERE,

1.2.8 EHETE: YAMSdEMESHTNE, FRETNE 3 MR,

1.2.9 AYEME. xBRA—RBOAYEE, B4 kB KT EPE, 70~80CF
BREHEESHE,

1.2.10 B8 EEE K. Mg.PNE R RESHHIN,

1.2.11  COD i 3 (5 004047 k),

*1 EXABHERFIATE
Table 1 Factors and levels of the orthogonal experiment

Factor

Level

A(KH;PO.) B( MES()J - 7H20) C(vm ) D( vm) E( PH)
1 0.10g/100 mL  0.05 g/100 mL S0ug/L S0pg/L 5.60
2 0.15g/100 mL  0.75 g/100 ml T5ug/L T5ue/L 6.00
3 0.20 /100 mL  0.10 g/100 mL 100pg/L 100,/ L 6.40
2 FERGHH

2.1 EXHBIREER

WERZFE L27GY)EHEFE, SECHMECHDHXEM, A.B.C.D-E 45
FEIALE 2 FEIH.E3HN, LM CXECXDAFNEE N NFE 125, LIk
B8 d TR EYR AEARIER, EXRXRRERTmE 2,

SxBAL, FRBRANEYRHETECEESMS, RABEFA T HERED R
HEEEEREKPHOLER, HERRAZAFEE —ENER. AEXRBBIRR
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WIREERER Y N . BREKSRE, I KH,PO, 0.02 g/100 mL, MgSQ,. 7H,0 0.05 g/
100 mL, Vg, 100pg/L, V15 50ug/L, 18 pH5.60, FEE+, KH,PO, RREEFHE X, pH K
Z, VB, AWK Y Ve # pH B Z HAEH . Vi .MgS0, . TH,O, Vy, # Vg ZH 1
. EUESAGE, A, M 3AMTERFHTTE-FHER, URRENSGENE

£ LM
%2 EXZROSERSERIT
Table 2 The design and resolt analysis of the orthogonal experiment
A B C D E CXE CxD Biomass yield
Test No.
(KH,PO,) (MgS0,) (Vg (Vi) (pH) {2/100 mL}

1 1 1 1 1 1 i 1 1.6730

2 1 1 2 2 2 2 2 1.5195

3 1 1 3 3 3 3 3 1.7676
4 1 2 1 2 2 3 3 1.5788

5 1 2 2 3 3 1 1 1.5936

6 1 2 3 1 1 2 2 1.6799

7 1 3 1 3 3 2 2 1.4379

8 1 3 2 1 1 3 3 1.7181

¢ 1 3 3 2 2 1 1 1.6445
10 2 1 3 1 2 1 2 1.8935
11 2 1 1 2 3 2 3 1.5518
12 2 1 2 3 1 3 1 1.6536
13 2 2 3 2 3 3 1 1.6689
14 2 2 1 3 1 1 2 1.7613
15 2 2 2 1 2 2 3 1.5131
16 2 3 3 3 1 2 3 1.6101
17 2 3 1 1 2 3 1 1.7348
18 2 3 2 2 3 1 2 1.5266
19 3 1 2 1 3 1 3 1.5914
20 3 1 3 2 1 2 1 1.9530
21 3 1 1 3 2 3 2 1.7898
22 3 2 2 2 1 3 2 1.9062
23 3 2 3 3 2 1 3 1.5921
24 3 2 1 1 3 2 1 1.9514
25 3 3 2 3 2 2 1 1.5056
26 3 3 3 1 3 3 2 1.6920
27 3 3 1 2 1 1 3 1.8942
Kjl 1.6236 1.7103 1.7081 1.7163 1.7612 1.6856 1.7087 AZ>E>C>
K2z 1.6571 1.6940 1.6142 1.6936 1.6413 1.6359 1.6896 CE>D>B>CD
Kj3 1.7640 1.6404 1.7225 1.6347 1.6424 1.7234 1.6464

Rj 0.1404 0.0699 0.1083 {.0816 0.1188 0.0875 0.0623 A3EIC3D1B1

CK : Biomass yield 0.9127 g/10{' mL.

2.2 FREAXRHRRFOKFLE

ELRBRMRE R AN ER L, X3 KH,PO,, Vy, HME K pH #1TRE T 4 K Fid
%, FEFREN, EAETHUEFAFR ERRNE R &M ASEICIDIBL i, X

B 8d j5, & RBR AN YR E, KRy RONGRME 3,
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*x3 PEAFRBARSEHE EARARBHERKTET, &£
Table 3 The design and resvlts of the KRG —cSHwEN HEB A
single-factor experiment 2).CO.EREZSHPEK
Factor Level Biomass yield(g/100 mL) EEEHR AL RERAEE,
A:KH;PO, (1}0.20 g/100 ml 1.5858 @J%S it R BERFAE
{2)0.25 z/100 mL 1.9579 -
{3)0.30 /100 mL 1.8690 Hif, BH o HREL. 7
(3)0.35 g/100 mL 2.0101 HEMNCSd T ABES. &
C:Va (1100 /L 1.5858 AR EY R R A KM, W
(1)150 pa/L 1.8030 . .
(1200 /L 17534 LR 3IHETFHRERLA
{1150 pg/L 1.5898 KH,P0,0.25 g/100 mL, Vg, K
E:pH (1)5.80 1.3368 150 pg/L. pH5.405
{2)5.60 1.5858 .
3540 | 2940 2.3 BEEREHTHAR
{4)5.20 1.7733 ®e

BHREUEHHRER, B

ERAEREABARE RBOERERERL Y EREKERLTEE, SHERM

KH,PO, 0.25 g/100 mL, MgSO,. 7TH,00.05 /100 mL, Vg 150 pg/L, Vg, 50pg/L, 14
pH5.40,

SHERX 9 ELARABEEFREFMT

30 25
KR, G20 W MEHRELE ERBS 3 23
BREAYE, BR T EHELT 10 ERER § ¥ s 3
VR I 1 A K B 5 0 o A Al R R g o 0 g
BB ERE L (E D, #HEs | s &
RERRER, BRG KRBT, R A o 0

BHEZ AWERS, REAMSEE 7d, & +/d
BERUT —EREMREMR. RBESARH,

AP RIAF 2.08 g/100 mL, RERERE o RN L
0.88 g/100 mL, LW E, KEIEWE COD Fig.1 The vanation of biomass yield, total
FH Y 11818 me/L, SEHBKAE K, COD sugar, reducing sugar during fermentation
EBRENT0.8%,

3 i #®

EFRRFTRENERBKEFED, SHERLEKERREE, EYRAP TREK
T, XRASERFEEEHEREK E4 TEHENRERRE. SEANAAERE
FERBAFSHEHLEMAL, A XREEDEEEHBEN(MAEARERR 3%,
BE1.5% . HEW1% . B0 0.2% HHKF0.2% REEBLUEE, B4R 2.32 /100
mLU2), 7 B SR A LA K K BEAR

&M LR B R Y B O A2 R A B, REBURERNAT EFEOR A 2 TER A
EATHARSHNH, BIREERAMANEHERLEPRRBISHESHE, CiL

Hi1 RBiETE9E,
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BHEAHRE YRS D MR TREDN R EERENERY, 8 HEL
kT RBAGEEK, '

ERFRFARET —RANAEFREETSHNEN SHEELANHXRE. KB
WEMMERMDREEE BERREER E4TFTRAE™, 1 RO LRARR.

COD FBEMRBYLE KIS RE NN T HER, COD ZEEER I EKLE XK
RY—HBEFR, NRAMIREE, A A SRELEREEK, 00D ZHEE—
$TE S0% ~60%AH, AikK 00D EBRHRIET] 70.8%, BEMEEM T ERE KNG
Fefedn, BRI, RIS HE A B RIERBK, HERRRE LG EREN N A TE.
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The Nutrition Requirement of Submerged Culture of Flammulina

- velatipes in Starch Processing Wastewater

Zhu Hu' He Guoging®
Y ( Biotechnology Institute of Zhejiang University, Hangzhou 310029)
2( Department of Food Science & Technology of Zhejiang University, Hangzhou  310029)

Abstract The nutrition requirement of submerged culture of Flammulina velatipes in starch pro-
cessing wastewater by flask was studied. The results showed that the optimal formulation of the
medium was the liquefied wastewater with the addition of KH,PQ, 0.25 g/100 mL, MgSO,. TH,O
0.05 g/100 mL, Vg, 150 pg/1., Vg, 5008/ 1., the pH was adjusted to 5.40. Growth curve of the mi-
croarganism under the nutrition condition was described, and retaining sugars of the medium during
fermentation were investigated. The span of fermentation was 7 days. At the end of fermentation, the
biomass yield reached 2.08 g/100 mlL, and 70.8% COD of the wastewater was removed by the mi-

crocrganism.

Key words Starch processing wastewater, Flammulina velatipes, nutrition requirement, biomass
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