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FHRIREEERFERE~REROBRIYTHR
4oxt HKER PHR

(REAFEMEE, BT 430072}

W E HNEERE Seratia marcescens) HE T RGBT, RW 2. 5 UM RHIEETHE
EZErREREAR. S ORELREESRERE SRR, BIEH— TR 4000/ml],
BEREERRN Y EXRMN IXEHRR XD THEESEKR, KPR IaEs
T 25%F1 23. 9%, E S MBBRE D, HEMEIRS. REREREENE, Y
FEHB AW ARI—FRE,: TMARAS ST EESZAR, HEREENY 2K
Q2 P —RRD, PR R AR R BT R R 10 84 45. 07,
MRS EEERRA BB LB EERER 29.7X.

XiE BEElbdM, FEE BRERE, BEEOR

EREREFFEEROES TROLFREFF=RETAES TE X100 KE
£, GBERGEEAT Y EFEFEMHEHARY . BHE Maeda H. #YERRH: ©
WA —FFHO T AR RESY, EXECHFTACY. ENRERE T RE
B, AR RIT A @il . AARNEREMENG - BEEOBRNERRRY,
EET-REES, RERAGVNESCARPBAEN, FEARSX EEE R
TTHEERE, UNREARTL, BRTERE.

1 #8577

1.1 EPRASR

KR IR Serratia marcescens S, Wk, WA LR EHBEE; FHRBHEILTE -~
BRTER: REARHIHE. '
1.2 EHE
1.2.1 FFEHE (K. REBKF 1, B8F 1, NaCl0.5; 3l 1. 7.
1.2.2 RERSEE. STY ¥EHE (%) K,HPO,0. 208; KH,PO,0. 15; (NH,),S0, 0. 05;
NaCl 0. 01; CaCl, 0. 0025; MgSO, « 7H,0 0. 02; BEE M 1; B8 1, SRR (%)
K.HPO, 0.208; KH,PO, 0.15; (NH,),S0, 0.05; CaCl, ¢\~ 0025; NaCl 0. 01; MgSO,
- 7H,0 0.02; BEEMEER 2, BE¥ 2; WK 1; BRAKBEEQ0.5.
1.3 A&
1.3.1 EEhABYHEE: ) RuBEShARAHE . B FRKREET 100ml £

*AERNBEEYMEDBAR LT LI,
AT 199248 4°H 16 HoH,
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Ak, REBWHESC, 5REAKTSEAE, BATIL, EEEEA 28CERAETR
T 5 /haE, VIR, F 2% KCLHRPEAE. WREEH. ) REBREN
Fioym & B EAmR. BT, BXR. Z20nHE s B FRdE, BERRR: W
BRI, XEMEMAFRES, REE, RiHE ks,

1.3.2 REORCPIEEERENNE. RALERE, HK 6000m,

1.3.3 RESER: ) BRCEEERE. —WARE, WS BERSEE, ke, B3N
BERBERET, MLERER, REBEIT TE. O FRFPHOEELELE. FHH
FREFRGE A2 NI (6], S 37T 24 /TR E E AL MRBOR R R IR R P, 1
CEEERBTLIRR, SRR 12 8, EHR--KIERR.

1.3.4 BHBEANNE. RASTHHMTAEQB 74780 Frikir ki fT.

2 BRE4

2.1 HibRENKE
BAREREN RS E S RARBE, RBEHEERSTY. RABREESER
B, @RFY. FRBWERE 2 S%HE RD. UTERMRFLKE.
2.2 ERRAEHNBRAR-EHH
TEUE STY A% (AF 2WBE Mk, 2UBAE) MER L, BIULRLE,
GLRA . ST JLFR R 1 2 LM RO P R R SR IR 16, 0. 5%
BMABEEETBES 22, 455 SHERE,

BESh, FEHRIRE I SE 2 5 A T 2L R 4 B e AL AR ESF%§¢ﬁﬁ%ﬁ
REE, SREO. FREE A R IIR B  E RAE ERA TR I E R
ERME, BEANER 25%. XFMREPFEINEFYROEAHEE T B S AmR
Gohad 3l

: F1 HEREER

Table 1 Selection of carrier concentration

Conc. of carrier (%) Stability of beads Cell conc in medivm* Protease activity in medivm-{u/ml)
1 Repeated 3 times 0. 64 96. 38.
2.5 0. 32 128. 62
3 Repeated more than 0- 14 81. 84
3.5 5 times 0.1 52. 85

4 ' 0.1 ] 42.08

* The medium was diluted 10 times
2.3 FEPFNYFHME E I EH R0

5B F VR BB R AL b 3L R & B R LA, TE S SRR AP AR REW 2N
BTWANGE, BEARET 23.9%, M3UDFMAE, BEAMBEET: HopFH
A #) 4 B sE AL I, ATR A RS RT BN ARHE (R 3).
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Table 2 The effect of some nitrogen

source on protease production

*3 BEPENY THE R LA ORI
Table 3 The influence of adding sands

to carrier on protease production

. Protease
Nitrogen source (%) )

Cone. of adding  Cell cone.  Protease activity

activity (u/ml) sands (%4) in medium = (u/ml)
Gelatin 1. 0 253. 4 ¢} 0.324 399.2
Caseinhydrolysat 0. 5 254. 8 1.0 Q. 330 412.5
Gelatin 1. 9y caseindrolysat 0.5 382, 7 2.9 0. 326 483.5
Skimmed milk 1.0 152. 6 3.0 0. 318 376. 8
Gelatin 1. 9; caseindrolysat 0.5
skimmed milk 1. 0 296. 0 The medium was diluted 10 times.
Peptone 1.0 216. 8 2.4 BEFE LIS /3 B n 0
S:;:;:\'ll-tf‘ caseinhydrolysat 0.5, 275 & %%Hﬂfﬁ] .ﬁiﬁgfﬂ N % E"JIE'H‘% *ﬁﬁ ,
s S AR MRR. SRR &
Gelatin 1. 0 caseichydrolysat ¢. 53 312. 4 ﬁﬁ @ %'ﬂ:% Hﬂﬁ*ﬁﬂgkd\ Bﬁ iﬂﬁ.% HF‘} @
casein 1, 0 EACHE B, TR/, BEVE e, B
Comparision 138.'4

2.5 [T 1L HUHE Y 4o T A ok B RO AR BR
St R B AR

ERMSHEAEHZAET, BiER
FHERNEARMATEE (440u/m)) B
&, (BB EE B e B e I (] L i
e 12 /e, BREEFIEREKRELS
£ (B,

EEREEZERBRNFT, BHEHARE
BB EHN 3 K 36 AN A —A IR,
EEAAREZEFBEENN 14K 24
BA—A R (2. @%%%ﬂﬁx&?"ﬁ@ﬁé
B4 RHEEEFE uw

w=A0E;/T= (39444084 380+ -+
25142394185) /(14X 24) ==13. 67u/ml + h
M A A B PR b

u,=E./T=440/36=12. 22u/mi + h

w HG e 11,850, AT LR B AL

RERBEHEARS AR HIEESR.

2.6 HR¥EEERE

B, 1X1X1mm §98R, G5 FHe, B
B SEA YU TE B T R, 2X 2 X 2mm BRI EE RIS RGP, AR R
MR AR, FlL, RERERH SR M.

Protease activity {u/ml}
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Fig. 1 Variations of protease activity and

concentrationl of free cells in ‘the
fermentation processes of immobi-
lized cells and free cells

1. Immobilized cells (protease activity)

2. Free cells {protease activity)

3. Immobilized cells (cells concentration)

4. Free cells (cells concentration)

Jﬁ%ﬁi%ﬁlﬁﬁﬁﬁ&*ﬁﬁﬁm@ﬂéﬁﬁikﬁ B TE 7 — M 12 /DA R R, 8 H W EHE
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Fig. 2 Variations of protease praduction of free cells and immobilized
cells in flashing simicontinuous fermentation

1. Immobilized cells, 2. Free cells

Wik E, HMmE 3 R, EMPEEERRN 52 A2 MRy — P FED ., XHiE
MPESEREEIRK. BEMRATPLEELBELLEEHN, PRBAE L b,

py=AE;/T= (274+281+276--+159+1504+145) / (52X 12) =17.73u/ml - h

po Ho e 2497 45. 0794, Ho g 205 29. 7%, XU B, FIIFHLESHEST B b 40 B A 2 i

SEREE, HEMNESTHE MM R Bl M iR s,

HERKEBEEOBS TELR, £H

SOO*N-‘\ AL B B X B R B

e Vuillemard &8 A 885 098 R B B € T8
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Fig. 3 Variation of protease production . A E LB K BB k. WMAERTIMITR

of immebilized cells in apparatus FRA, FREBELAMEEEREPNSY

of liquid cycling fermention TRk B " M BT, B R RS

NHAERE, BRETRE, BEAFRE EAMBYE E D, XFH, Bkt n

PEEREES BB A, & Vuillemard 210 R B 09852t BB W 1k = A Y 4%

ERA—E. MEEABEARSENONELIR, 2285, BaNRERERA.

Bk SFEWERER (AR, XFAL A R ST ERAEE VA 5 M A 8 < AL 40 B SBR v

RO,

200

Protease activity(u/ml)
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Study on Alkaline Protease Production
by Immobilized Serratia marcescens in Carrageenan

Feng Li Chen Xiangdong Peng Zhenrong
(Dept. of Biology, Wuhan University, Wuhan 430072)

Abstract The strain. Serratia marcescens S, was immobilized in carrageenan to pro-
gluce alkaline protease and the optimum concentration of carrageenan was 2. 5%. Under
the optimum culture conditions, the protease activity reached about 400u/ml. By adding
1% soybean meal and 3% corn meal or 2% sands to carrageenan, 25% and 23. 9% high-
er protease activities could be realized. The half life of producing proteasee by immobi-
lized cells was 14 times. (24h percycle) in culture {lask simicontinuéus fermentation. and
62 times (12h per cycle) in liquid cycling apparatus fermentation, The efficiencies of
producing protease in these two processes were 11. 8% and 45. 07% higher than that by
free cells in culture flask batch fermentation. Moreover, the efficiency of producing pro-
tease in liquid cyclying appartus fermentation was 29. 7% higher than that in culture

flask simicontinucus fermentation.
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