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W X AR REEBE N K E( Penicillium citrirum )T, % A 1.5% 6 5 R84 6388 W E 2w E I RITH
BOFRATRAIRER, REERAV . AAR LML EBOEH T RALTRAKMBRAN O /L, TAM
WA 1 g/L, BAMR A 180 r/min, * 86K 8 R M4 50 h, Lk P BB P, 7% J) &34 503 U/ml s 4k B AL b
BENRAKESTALHFHRTARTARE, BLBEETFRREL K. '
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¥4 7 B ( Penicillium citrirum ) = R B8 P, %E—ﬁﬁiﬁ)‘zmﬁ?ﬁﬂ?ﬁﬁﬂ[”n MM P, 7% RNA K
B S ABTE, TAE ) B T 5 T A A e 25 Tk %) BB RS Py AT DNA KR AR 5'- BCH
B AT RAEZS S, e P, AT ER RAEARBELE. Bk RERE. RAME,E SHEHRK.
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] 52 A0 40 L A0 B RG  R B AR R B AR AR T ER A ETFEYHIEFRA,
B, B A IR R A TR R AR AR R R Y R B R R ST REBILREW, HEE
B EBUE A TABRMBSAM, T HEFR. HRRNA, 0% B S Al Bk R 4, £ TR PR BB AT, MLARER E
> HEKSRESSNBE, BLHBEE, EXACRIRMENTFRE~Y, b TREAENIRE, B
mﬁﬁﬁﬁﬁﬂﬂﬁlﬁﬂﬂﬂﬂﬂﬂ@ﬁﬁim AFRRAEXRSRHAREERRABRAKCEBICHOET
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1 ﬁnﬂﬂsﬁﬁ

11 RBHE
H 9 28  Penicillium ciorimum) MG K EEV S LB T ¥R EMEFERM, EXRERRREME

SRR, - RRMARLEEASEREY TEARA AR, BRRAE b ¥ 46 2 3R R 1 Bt L

WA A, KRS ALRE M m.
4 9 28 ) 1 3% 35 2 . NaNO, 3.0 g/L,KH,PO, 1.0 g/L, MgS0, 0.5 g/L, KC1 0.5 g/L, FeS0,0.01 g/L, i3

30 g/L, BAR 20 g/Lo
i B [ 52 4k 20 O 3 7 3% 3% 2 : NaNO, 3.0 g/L,KH,PO, 1.0 g/L, MgSO, 0.5 g/L, KC1 0.5 ¢/L, FeSO,

0.01 g/L, REMF 30 ¢/Lo
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TR BR B . KH,PO, 0.5 ¢g/L,K,HPO, 0.5 g/L, MgSO,-7H,0 0.4 g/L,CaCl,*2H,0 0.4 g/L,ZnSO, *
TH,0 0.2 /L WHIEHESEOBMARKELRTGE, 18 pH6.0,
1.2 RBAHZE
1.2.1 HurEHmEE L

RERGHTERFER 3 ~5 mm® B35/ BUE, 1 x 105 MPa K&, AR, % F 28 CHE £ R HE S B
W AT BB (RTFEEN x10° N/ml). RERERBENERSNER SHEBRTFERE 1:2 & L, B
REHTERMEE. FERMEFERTFHERSTRBEA 1 5B ERARR T EEAEE 2T s5%W
CaCl, 79 ¥ - R W H54L 30 min, HEBEAEHIL AR 2~3 KEELWEEILB T, 4 CHRESH.

1.2.2 HRE P, #9444

UF PR LT B 7E 500 mL =AMFEABEEF R 100 mL, BFHE Y 10%, F 28 CEE (5% 160 1/
min) & BESE 5% , KBTS 135 BB 0 A, B0 W BB

BT E LA™ B8 7E 500 mL =AM P A 100 mL BEEHE BA— T BNE LA T, T 28 C
FEOR (% # 180 v/min) REBEIEIR  BEVE N X BB IER B O BT, E o 5 1 DB SRS ERSE
RREE,

1.2.3 oM ZFk

i JRHE R € - R B DNS(3,5- RS K B8 ) il &2 .

HLARTENNE HCHNERNBRAMBMEHEENEZL—FRET 105 CHRTFZEER . IR R&
HE M AYEAEEZLHTE,

R P & TMWE N S 1%RNAL0.125 mol/L BEBR B b (pH 5.1) 1 1 x 10~ mol/L ZnS0, H X
PLEHI 1.9 mL HIARE , 7 67 CHM 10 min, FIABK 0.1 mL, KL 15 min J5 , BUL R 26 K8 o B2 %
B, BEMA 2.0 mL F B BBRUTIEN (0.02 mol Li(NO;);,0.2 mol/L HC) o 7EKYE R $% 20 min 5, F
3 000 r/minB.L> S min, ¥ LYEWRE SO M5/5 , W E 260 nm AL A 6B E OD &, BT BIER. KYE6 C
PRI 25 min , AT MERRUTIEN , B0 A BB, Xk E R FE#T. — A EBE RS Y Y. & FR
FET ., BoHEATERES ODEN 1MW S -BHERMEE, L U/nL =5,
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2.1 HEEBEEAARGNE
HEERT2RMEEE , BAMBEIEEE D 28 CBE TR
MR R 2k, HEERTHAREELERETE 1,
HE T EH, HLEERERENMEE LK TR, By
B, B b [ S AT RS E B ) A TR O R R o RO 28 o0 8010
WA A, R E MM TR, 80 hAAh, FEBE LA sl
R, EEEEATEM. EMENE, RUFLTESATREAN Bl EBEUATBEARMNEIE
RONRE, AR HEELED.
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500 —— BRI
NI EREEEECARRETHER, 23RBS, £ 100 —e— JEE
AR ARBEF RS TEELARNER) BT EER g 300
BEXT e, S Rl 2 B, gé 200
MNE2EH WEHARNHHERE, LBE SR ESR E 100
BHTARAL S RAHUHA., MTEEEES/LAR~THE, 4% 0 20 40 50 60 80 100 120 140
BREFZEESOhELGHI~HEEE, hita L, B 4K fitE) /h
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WAOEEMEH ATARTEMNHFESHIRF.
2.3 AR K XY B E L 40 Bl T ER Y I il

HERNIFSERE RBREANEAK FEEBNAREEEENEW, U, RAEE/AEEBET &
BEE P, BB A AN EREMERVENFREEEZXEEN., EBRERT PRFEANERARSA
CAENAR BEEER BMNEROAEEES, ITEEESENTBHOER, EEET =ZARNE
B EEAREFEEBRERSGEEEENEET,#TTARERBHY L RERE, BIFE 500 mL =
43 B3 A B BEW 50.100.150.200 mL, 7€ [ E R IR HE K 180 o/min. B E LA KB T EAR 10% (v/v) KI5
BT ,28CIHER, GRNE 1 i,

MNEIAAUEH, BRKENECHEEET B F1 ESEXMEELCHRTBOPNE
ma AR A, Y4 B BEV A W B Y 200 mL/500 mL &), B8 TE 77 BRREE/mL 50 100 150 200
BEXTHEL TERES, ARABRPHERE _URMEEH/(Unl”) 467 486 49 284
5 T B W ) P A R AN M . BRTTT, 426V B 50 mL/500 mL B, B e L 4R F= B % S F A+ B, 7 3T R
B ANESSNEREMBEEHARTHE - SN ARE R, LTREH,EBWEN 100 mL/500 mL AT, E
EALHMREE R .
2.4 BEIEL SR FINERXNE B K

W ECAARETFEERN ZBENEM, L 100 mLFFRF S MABREHLHARN T 5%.10% .

15% 20% 25 % AT KBELR 45 R NE 2 i,

MNE2TUEL HMEEMNBNMR, FEEM %2 BE/HKRE TFHEHTEXNRENEWE
EHEANSE., BYEEHLABRNETFREEKRT EHE R/ % 5 10 15 20 25
5% e, FEER MMM TBABNEE A MEE M5 J1/(U-mL™") 464 486 489 501 446
WAMTE R Y 15% ~ 20% MR, U, EME L mamk % B N % O

MEBLRFEESILARN FHREEREXRM 15%.
2.5 BElE{AREZBERENRRE
E i B RN T ERA—RUEEGRAEM, Y TEEREAEEBAREEE ZRTH TR
Rk UABRAYM SO WL EEFHRIBFRBAE 0 MRFTRR, FFRIME 3 Fir.
%3 EEAMEBARETFEEGAZREBELR U/mL

#t X M5 71 (17 BE 35 LK R3S 7 (178 16 1 (17 RE{G 77
489 7 500 13 497 19 500 25 498

1

2 491 8 498 14 501 20 504 26 505
3 492 9 503 15 502 21 502 27 497
4
5

488 10 495 16 496 22 492 28 302
301 11 498 17 303 23 305 29 499
6 499 12 306 18 499 24 301 30 506

WNEITAUSH BEAREEECNREEABRN=HMREE. 0 HKWELZRBEFHTBE IR
fREEFE 495 ~ 510 U/mL BB /AFE, A B S ARE FHRERRE , RBEBR P RERL A ERETENE
stk S REAEXASEHESEFUESERGCER S/LARABETXRE P2 T 0 EHEN

3 i

MULE SRR T4, B R ERSRMRRA LRSI BRH, A5 LUEREERRABREETTER
B EEL AR RS P, XA EAATBE NS, B AR TIRRES REEE
SRR T, RERE MR EE, B, BEAM N R A RAE; TERAEKRSHERRATNRAER
M aBEEEEEELE, EXCVERNEESRETREFNMESHE, ERMBREF. URKEERR
B E R THRESN ERCEBRHTOREEE, AR S B E AR MR, T XBRORNE, A A
FERSRERVENERE, ANETYH T BERNSFLEMT.
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Study on nuclease P, produced by immobilized Penicilium citrinum cell

WANG Ke-ming', WANG Yu-guang’
(1. Dept. of Biological and Chemical Engineering, Zhejiang University of Science and Technology, Hangzhou 310012, China;
2. Institute of Chem. and Biol, Yantai University, Yantai 264005, China)

Abstract: Mycelia of Penicillium citrinum were absorbed with stone of maize and then wrapped up with 1.5% sodi-
um alginate. The nuclease P, produced by the immobilized b,ells were studied in shaking flasks. The experiment shows
that the shaking speed is 180 r/min, the glucose and peptdné contents in medium are 9 g/L and 1 g/L, respectly. After
30 h culture, the nuclease P, activity reached 5 10 U/ mL.. In repeated batch culture, the immobilized cells kept the high
capacity and machinery strength after 30 batches . '

Key words: penicillium citritum munoblhzed cell; 'n,uclease P, ; stone of maize; sodium alginate
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Study of office automation system based on workflow and B/S structure

SHAO Lei', LI Yu-wei’
(1.Dept. of Mechanical and Electrical , Zhejiang University of Science and Technology, Hangzhou 310012, China;
2 . Hangzhou Shengwei Network Co. Hangzhou 310011, China)

Abstract: This paper puts forword the model of OA system based on workflow management. The workflow of exam-
ining and approving for document is described with Petri net. Predominance of B/S structure system is discussed. At
last, the exploitation and application of OA system is realized.

Key words: workflow; petri net; B/S structure; office automation system
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