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Wi BARETERGIETES F-1903, HEPEERRAMAN(%): KTIR 2.0 R 1.0 B 1.0,
FREE T 0.5 PIRHN 0.5, FRERE R RIEFREE pHI.0, B 26°C, R 28 b
o M5/ FRELGIRE S4°C, MBS PHO.2, Co™* XMy RIEfER], EDTAHINHIFM,
@A RRSREER AR TR
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) R B DR T2 E R E R oH RER KR RRZERA oH i M Py SRRk P
miERE T iR AR, MABERPEAMRERIDH —LRE, i E KR
YA EE( Pseudomonas)  FERRATEI (Alcaligenes) JE R E(Humicola lanxginosa) LRI
(Achromobacter) EREMDETIEXNREK, EREEXFHMES B Hit, ¥
— B RE—SRATER S LER, RIERSET F-1903 FEE, FRET 0N
M, PR ARG R — B BN IR,

oK F B
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LA ERE (%) EAalkos., BEBEHH s, HEEtmk s, KHPO, 0.1,
MgSO, » TH,O 0.02, pHB8 0, lkgfem’ KE 25 438l

L EERSEEAR(S): (DEERE 0.2, AIEERK 0.5, BEEK S, BER
H#H 05, K;HPO, 0.1, MgSO, » 7H,0 0.02, NaNQ,0.2, lkg/em® KEA 25 Sam, (2)
il sml, HLF T 4mg, £ 60C THEETEMP.ABE(DARFERG, FHlR
45 pH8.0 §1 9.5, £ 50°C FHEIERERBEFR.

3 MRS A(%):  EIEBHE 20, EXRE L0, AFEEL0, KHPO, 05,
NaNO,0.5, pH9.0, lkgfem’ KB 25 738,
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1. SERHaERE PR BHEELEARHRR, RR-EERRERNAIAR
IS5 T8 b, 35CHEs 48 N, R AR A RGBS , 2= BARE B B S K R R MR M o
WHEEBEMEER.
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PG A, HUE — Rk R B 2 B DA BB IR S R LBV RN, RFSMET 45°C
Fn60°c TR 24 WL, MEARESR, BREATEWOEELTER. (2) &6/ &
EHERE NaOH g8 #lgE", Kh AR N2 REKERE 54°C 5 10 8. BENT
BRAGFEMRATIHES NaOH EFEOI W HERAH 2, F]LL 50, ARUBRER.

2 S

(—) BEVWHENTRE

i @ FEH SR AR &, RS M 724 ¥, LW, Hdabr v is e
AR 532 ¥k, bR RNRARER 70% LA b MABEE Y 15 HE A b I 26 30 IR S Rl ik AE B B
AT 16 fRe EREBRTERK, ARBIEEDSWAR, RDHX o EAEKk
96 % By E S 5-——50u/ml, 4% # 50—100u/ml; FEE # X A& J 5—100u/ml, 5
42%; 100—150u/ml, & 31 %,

L% KEM, RS0 F-1903 B—#¥kge/ £ EFRE S ig B A, HEBER
H,ik 180—200u/ml, ZELPERERMEOTRAFTEEREBRE A E (deine-
tobacter calcoareticus),

(=) F-1903 ity k. £ B s

LR BREHEGEUTHRENEHFE, 6—12 A ERE . EHEHE, 2440
MLUGESFE. ARG R(LE D, ZHE, S X, SR EE; BEEYK, ARE

£1 FI9034B4%T
Table I Physiological and biochemical characteristics of F-1903

S H AR % pe
Physioclegical an¢ biochemical reaction Results
ERBERN pH BEH BC—32CHERKRE, pH6—10 £{RIT
The range of growth temperature and pH Excellent growch berween 28°C—~-32°C and pH&—10
s K .
Fat hydrolysis
Bk KRR N RE
Starch hydrolysis Slowly-hydrolysis
HE 0% X bR
Gelatin hydrolysis Slowly hydrolysis
HR R s FEREL, A7R
Ozxidation-fermentasion Trace of acid production, ne gas production
i g

Indole production

HS ®R | _
H,S productien

Nitrate reduction

B S 5 K -
Tyrosine hydrolysis

B 4T +
Methyl red rest
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2.0—3.5mm, R4, RELHE, THXE, AEH, K,

2. AEFRRRME: ILER Lo

() FEBx#

FRFFRR PR RS0 SR
UM, RAMERESF 20 I GIEHE
B @I mD), EFHENH4%
(v/v)o REEHLUEHA BEREFF R0 K 1 5%
FF 37 250ml = A3 &t 25ml,

L& EEMEFERMATESR
BEANENEAREEI R ERENEE
A& NaNO,, R WFE 2 fim, HHEF U
HE DB EVEEL NaNO, HUBSER S,
HEIEREK,

2. BRIT: LTS A BRI S
EEFEPONZE, RRERLE 3,

3. BESR B 4h oH: F] HCI 71 NaOH i

Bl F-1903 miasz s 10 k(X 20000)
Fig. The cells of the strain F-1903

Culture for G {20000)

%2 mEMAMHES

Table 2 Effect of various nitrogen compounds on enzyme production

Nitrﬁﬁﬁﬁrccs ln%fl ;;[i]{ F%n%l F;;[-I-ll Bi?mq?s%((ﬁg%gm Enzymeﬁ;cﬁviﬁ (u/ml)
Soy bfngﬁﬁ meal %t 8.5 10.0 nsﬂ_
Pcanﬁ%ﬁ?meal 9.0 7.9 8.0 120

Yeﬁ: i?)o?der 2.0 7.8 5.3 135
Ep!?on{ﬁ 9.0 7.8 8.1 160

B:Ef ﬁtﬁc[ 2.0 7.9 8.4 140
Eﬁxa%o?l 9.0 8.5 19.1 180
(gﬁH%,s% 7.0 6.1 6.5 105
RUrea;" 9.0 8.4 7.1 165
fiqh%«?f 9.0 8.1 7.8 160
Emfitc‘? 9.¢ 6.7 8.6 125

B (ﬁﬂ%;:gp% 9.0 7.0 8.6 156
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Table 3 Effect of various carbobydrates on enzyme production
B % £ pH /e pH ENB(RE) J‘ &% 7% 7
Carbohydrates Initial pH Final pH Biomass (g/100) Enzyme activity (u/ml)
EE® 9.0 6.0 7. 75
"
%ucrosf 8.0 7.1 7.8 120
ﬁll;fos? 9.0 6.9 7.7 33.5
%actof 9.0 6.9 7.4 60
¥ oE
Galactose 9.0 6.0 8.1 7o
ﬁylos? 9.0 6.0 5.8 65
;’;‘mcm“ 9.0 7.2 10.1 140
ﬁagoﬁ 9.0 6.7 8.8 104
&
ﬁemif 9.0 8.5 10.2 135
IR
Soluble starch 3.0 o 8.5 140
N
Wheat flour 9.0 8.5 10.7 185
.
Kice meal 9.0 7.4 7.7 60
E Xk B
Corn meal 9.0 7.8 7.9 155
1804
= =
E 300t E
a 3 150F
e [ >
2 B0 8.5 - £
> o = 120k
T 200p 1 19.0 — g 120
© £ 2
L <3 a
E 150} Jestt & %
[y = S
& 1onk 2 g0 = s}
£ ; He
Lt =3 ;&
3 ) k] 8
[
87 40 93 45 99 102 % 80 75 100 125 150

-3

Fig. ? Effect of initial pH on the

EEpH Initial pH

pH X E I &4

enzyme productinn

1. pH

1 MIES Acuvity

%X 6B Medium(ml)

B3 BEIN~RBEE

Fig. 3. Effect of aeration rate on

the enzyme productien
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WRBERFEN oH, REGAR 4l & WRE RS, RS HEHE, NS R B sE

Ho

SRR ME 2 FiiRe F-1903 B3Rty pH.0 PR, 73K 195u/ml,
¢ BEE: RASml ZMH, A RS RIR BIERE. % 2% BERER, £ 5%

R R B RS L B 3 SRR, B R0h 75— 100ml [} F-1903 PR3 ACEE o

S EFEE: SRR 20 MOM ER T B E—RES TS ARASHELNA,

AFIRE TR &G WERE N ERDE 4, 7 260C THABZNES, & 30T
LLE By E DB E R,

6. FEENIIE]: R —EBRKRBERLD, 2% BAR—HEHEWEER, 25

BRI 24.26,28,30,32 71 36 NI, BUR BB ME RS TE Ho M EREM, M 28 /)
B PR R A 5 (R 4D,

x4 FRetEME

Table 4 The time course of enzyme production

Edafi) 22 24 26 | 28 30

%
Cultural cime (h) |
[ —
£ pH ?
inicial pH 9.0 9.0 ! 5.0 9.0 2.0
Enzyme activity (u/mi) 80 110 ! 135 185 145
&4t pH
Final pH 7.2 7.6 ! 7.8 3.2 8.5
IOOL
- g
£ 2o 2
2 =
z ¥
2 1501 H
s I sof
o T
£ 100f =
N
= 4
2 ol £
5 :
L.
0 L . . L . A . . 0 ) ; N : . .
24 26 28 30 32 34 38 35 45 55 65 75 85
¥ #iEE Temperature("C) & Temperature("C)
B4 BB ER B 5 REXMEEHNER
Fig. 4+ Effect of cultural temperature Fig. 5 Effect of temperature
on the enzyme production on the enzyme activity
(M) BagYtERR

L BSRBLRORERIE: & 35C—75C ARBE FRCHE D, 58 LE 5o T 54C

MRS TR o

2. WM EE: SHERBRIERORER tml A 3 R4S B, AT AREEWE
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R S Z 5b

s 3 50

sa o
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* 3
=

0 20 40 60 80 e 1 & 9 10 11 12
figrt@ Incubation time(min} pH
He EENMEBTHmER W7 pHMMEHHEN
Fig. 6 Effect of remperature on the Fig. 7 Effect of pH on the enzyme activity
enzyme stability pH5.0 £ rhjE A 0. 1mol/L i 71 2mol/L Na,HPO,

RagE; pH6.0—38.0 gogErh# A 0.05mol/L KH,PO, fa
NaOH faj: pHY.0—12.0 pgzErhiaf 0.05mol/L #i
BT NaOH kK.
pHS5 buffer was made by 9.1mol/L citri¢ acid and
0.2mol/L Na,HPO,: pH6—8 by 0.05mel/L KH,PO,
and NaOH; pH9—12 buffer by 0.05mol/L glycocelil

and NaOH.

BABDLE, S5 20 S8ElE, TEA T, NERAEEH(AARSLEOBRIEY

B, fEE(E 6)EMH, h F-1903 PR IgRFESEE 54°C 80 R FF 40% BT, 70C
PEE R

3. B R LR i o £E RV kA TR AR A pHL 22 g CRUOBE h L (L #E th AR pHL 2R

M EIA ), 54°C R 10 4r8h, HUEEGUE

EE N, ZEMREXMpH 4 92(BET7),

4. ERY oH BiEt: EARREHNM

1ol AEEHE 2ml, DHMASEEARRNFA oH

SRy, 8 4°C Yk F 24 /i, FHEARR

NaOH Z b FERE 10 5, 3 (E oH 1H[m £

9.2, R 1ml REE,E 54°C pHY2 &4

or TMEREED . ERH F-1903 4

RE7E pH7.5—10.5 BERERI(E 8),

5. & BB THREERNENE: BES

o thi 10 FEM IR BU—F RIMA 1 8 5K

6 7 8 v W H B B A G rh e RETE DA, RRER

pH (3 5)iRAA, Ca' HEE—ENBIEER,

[Bs frpH BEE Na* {#§7ETC W, EDTA s A,

Fig. 8 Stability of cazyme at different

pH values ﬁ 5 qjﬂ(Jﬁﬁﬂ?ﬁﬁﬁﬁﬁKﬁEEmﬁ

¥ =% B Residual activity(%)
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Table 5 Effect of various metal isns on enzyme activity

& L]
Metallic zai

A EsE
Relagive activity (96)

None
NaCl
Kl
CaCl,
MgSO,
FesQ,
BaCl,
Z250,
MnCl,
Cus30,
EDTA

100.
100.
66
Il
44.
1z,
66.

11.
22,
66.

e N R - S

* Canc; 107* mol/L

YER L, BN EIBRE % Zo®t, Mn?* > Felt

Cu?* > K*, Ba't, Mg,

X ®

g %
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STUDIES ON THERMOSTABLE ALKALINE LIPASE IN
ACINETOBACTER CALCOACETICUS

Shi Qiaogin  Chen Ruoyin

Xu Qingyi  Wu Songgang

(imssituse of Micropiological Eagincerimg, Fujiam Normai-University, Fuzhou 350007)

A bacteria strain F-1903 was isolated from Fujian province soil, which produced alka-

Tine lipase with high activity and high activiting temperature.

The medium for the strain to produce lipase was composed of (%): soy bean meal 2.0,
corn-steep liquor 1.0, dextrin 1.0, KsHPO, 0.5, NaNO; 0.5. The optimal conditions for lipase
produciion were initial pH 7.0, culture temperature 26°C for 28h.

The enzyme activity is optimal at pH 9.2 and at 54°C, which was

while inhibited by EDTA.
Key words

increased by Ca'",

Acinetobacter calcoaceticus; Thermostable alkaline lipase

© PEMZRMEDFRTATIBSHIEL http://journals. im. ac. cn




