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MEEFRITE XE2-4-1 B EOMABRSHNTR’
HE# B ff EFE EEH R4

O ERFREEEDPRF JLA 100080)

B30T R AR BE N b A 2 P — R P A A ) A (alkaline elastase} B BR . B2 iE 4 K pH
10,0, % F 4 Racillus sp. , S XE224-1, ZFEEMEERE N 22 HHE, AER
0.25% BFHE ., S ERTMEREER.  LARE YRR AFELEME AR
MHEERE, BUERESEMNCERHGER, BEAT AKE 48 h R E A B
1% A1 8 Rk 266 w/mL,

X@RA. BEREEAN, FRFE., REBEMY

ch 43S :TQ925" .2 HEARIHER A 3B S 1 0001-6209 (2001) 05-0611-06

B 1B Elastase EC 3.4.21.36) 2 — R Ak 58 2 V18 , L4 50 % — MBCEE 13 7K M REE L
7K B O PR 1 (Elastin) X HFIE. ESHWAN, A RACF Skl a X" . |
I, RS AR T S MBS AR BT B KSR BT . A B T SRR R
L K AR 2 A 4 o 0 B BRI B AR 9, TS R R LA, S ) R S KL T A 2 H: BRI
B &9, (T B RS 8 T 9 P9 3ttt 7 A 8 I DAL AT ) BN SRR

MEBEAMEEFETAYEM S ERENER T G465 BT, EHRi%e
A 7 R PR AN Bh 40 B A v SRLE, 6 U AR BT IR R R A S AR R, e, R
AN EBRIE T AR EOMA A EENRALE L MU T EES

St e (g R T, B B TR AR M AE SL 7 T O R R IR R R ORI, RATMETIBRM S

RS EARES A, EERTREMN L ST T 2 L AR R ST RR,
PLEEITH Tl Ak P M nT AT
1 MR fe b &%
1.1 HH

WP E AT XE22-4-1, 70 B8 B ORI X R R .
1.2 EFRERIERAE
1.2.1 HEEE L R A A 0, KEEANS &, BERHM 5 g. K,HPO, 1 g,
MgSO, -7TH,00.2 g, NaCl 5 g, LMK 4 % 800 mL( B EE TR 2 5 M 15 g BUEH) s A
B:Na,CO, 10 g, LI EEAKFE H L 200 mLo B A.B B KB (0,055MPa/30 min), H1HI iR

" EF BB T H (96-C03-02-04)

EEMAH B0 B MR EREA, FEBER L O RETEIFIR R 1983 ~ 1984 £ 8 A AR KRR
2 6 T AL S R EEAT L1991 ~ 1993 SRR S RO W B AT I T E B AR E A A A
B T E AR,

i A H 1 :2000-10-23, ¥ B B B :2001-01-18
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=
1.2.2 REEMEFAE B0 A-EEBHE 20 ¢, T 5 o BEGH 2.5 5, K,HPO, 0.75 g, MgS0,
*7H,0 0.2 g, NaCl 20 g, L 1 R0 DA ZE IR /K X8 25 F 800 mL; B B:Na,CO, 10 g, AZEIE K
FERE 200 mL., B AB B KE(0.055MPa/30 min) , HETIR 21
1.2.3 FpFHIEFE 7L 50 mb 73535 BB A T 415 AL B £, 250 v/min, 37 CEREF
2 d,
1.3 FEEEHE

5 o B R B R 5.0 (10 000 v/min, 10 min), W8 LB (KRB, AT FLER 8k 2 R MT
(30% ~65% M), JLEHE T 0.05 mol/L pH 9.0 WIRRZE vhl b, B 0 MBS .
1.4 aWHFAiE
1.4.1 BEEIFHIME FIE 3 Sacher H 1 mL B 5 20 mg H K41 — 3 M & 5 (orcein-
elastin) #€ 1 mL 0.05 mol/L pH 9.0 MR E PR K R eh T 55 CAKEHER | h, FafkE. LA
2 mL 0.7 mol/L pH 6.0 #% #2528 w28 1 K BT, 10 000 r/min &> 10 min, F 35 & T 590 nm &t
WS . 20 mg AR LT — 34 E H (orcein-clastin) 58 € 7K % J5 , 590 nm 4L 3 75 £ )
A& (oD {B)YH—2 K 10 185G H AP,
1.4.2 BEEEEE 5 47 1% Haghara” 73,1 mLBEE S S ml 1 2% 9B B O IR
A F 55 CARIE 10 min JF A 5 mL =8 7. B8 ¥ Wi ( Trichloroacetic acid A BR TCA) B3 )G
F 55 CH4kLER1E 30 min. i LLIELLT I, T 275 nm A0 5E 38 K A0 6 R i, BB W A
TCA R G AR, o, S E P ARNERTETHBER 1 g BEBRY
1 BEE O RS TR
1.4.3 FAMEFEAABIRA KM 1 mL BH-5 20 mg 4 1 mL 0.05 mol/L pH 9.0 R 4%
MRAERTF SS CRBRBE L h, AETiES L2 mL TCA WA FRN . BB T 55 C
HELE R IE 30 min, 10 000 v/min B0 10 min, EHFB T 275 nm 2 E B Y.,
1.4.4 BESEMEHFE 3,5 “HEAkEHREY,
1.5 {X{B5HFH

Beckman$71 8 pH it. HP %y 5] 8452A £ 3¢ 5h-0] 0L 6 53 6B 31 . NBS 42 5 G24.
G25 RURFHIER & BioFlo HEN#EMR 2 L ABERE. MMED R —#1%EE H (orcein-elas-
tin) I (Collagen) 31 B Sigma A 5], BE AW H Serva A 6], R A Oxioid 7=
SYE R EH . B B A B (pancreatic elastase ) 57 B B Sigma 4> v F1 R M A2 4k 2
o EAEAYRE™GIE,

2 #E

2.1 @R _

MR AN E b KA S 225 shEmE Y BN BEAREE S
HE3WCHEF2IE FHIEKBBEAEOMENK 23 . MR LIZ—EHEE A (orce-
in-elastin) AP EE FBAKABRERONBE D, EH XE24- 1 W BEER, WA
14.6 wmL, i BEE AR bk, HE KT AWK R # . pH EKFEBEH 7.0
~12.0, BiEAK pH N 10.0, BIREEWE 25 &€ M FHAF 68 & ( Bacillus sp. ).
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2.2 EBEFREMANL

2.2.1 BRE TR BE R - S0 SEAL B IR SRR BUTR ARG RS R L SRR U 1 A Je D E B
Who GRVITR | L2, BEETEK XE224-1 UK EN 20T &, AE R

0.25%BEREKD .

®1 BERMTROEE

Table 1 Effect of carben source on elastase production

F2 SEXMFHARR

Table 2 Effect of nitrogen source on elastase production

Carbon source  Conecentration/ %

Relative activity/ %

Glucose 0.5
1.0

2.0

2.5

Lactose 1.0
Sucrose 1.0
Mannose 1.0
Dixtrin 1.0
Soluble starch 1.0

82.2
93.5
100
86.7
63.3
51.7
47.1
27.3
86.7

Soy peptone G.50
Casein 0.50
Beef extract 0.50
Yeast exiract 0.10
0.25

0.50

1.00

2.2.2 WHING PN EEE T A A R R BT A, Z
X PR AR R . BT R A R T B R X 6 Bk XE22-4-1 PRtk E
AESRIEE W . Z5 R R, BN 0.5% S0 B % 2 41 B 7= B9, o B0 0 & PR AY 14.6 u/mL
REF 31.4 wml, 750, AMERAKERIEKFPH S0, 200 5 AT 7™ i

EEBAREEAS

2.2.3 NaCl i Na,CO, IEX BRI Z 0 . 7 2% %9 .0.5% 0% .0.25% B
KR EIRA R B R R P, B NaCl # Na, CO, VERE &R (B 1~2)RY L BRET

'33.2
1.3
20.7
75.4
106.0
36.6

14,5

Nitrogen source Concentration/ % Relalive activity/ %

R =B NaCl I Na, CO, WRE 55109 2% M 1% &% pH X 10.0,

Relative activity” %

c{ NaCl) %

LE

0.0 0.3 1.0 1.5 2.0 2.5 5.0 100

M1 NaCl ¥ B3 BB~ BRI B R

Fig.1 Effect of NaCl on elastase production

Relative activity” %

0 025050 0.75 1.00 1
c(NoyCOu )/ %

Al 2 Na,CO, ¥REX 4 B 7= B i B

E ]
50 2.00

Fig.2 Effect of Na, CO, on elastase production

2.2.4 BEREXNTEOER - EBEESTONEEARNRMEEAZBEHEFE D, B
FEMBIES., TRERER EMEYHERIETBEREAX,

2.2.5 BAENEARW . 7F 250 mL BP9 BB A 25 mL 50 mL 1 75 mL iR {E4
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BB 1SRN, B FR B LEEE 455 219 wnl. 1735 u/ml
165.3 w/ml.. A WL, Eidk XE224-1 A EHMTEEAEBOEAE.
2.3 2LEBRFERAGFORAL
HHEBRUBEEBEAETNATE, RITEBRESEEABRNEBRENERKPRIARE
2L REEHAKE, UFERLET AERTERENRBET BRMT.
231 BEEEMBEHEEFEN 2 LAMBLAEmBEBAREH-BREREY, AKEXMNEA
EWEHARKER, 2 LABRRAREER P RITESSCEMERE MESE R
FREBHRARE, SEANFBNER, AEIJUEDL BASENEHEERS, ™
AT RES, FHEEREANZHPFBEXLEE, ¥RIERF—ENERRELH
P AR BT IR L2 LR R BEL %k A 500 Mmin, 1:1 wm @SB NH.
£ EAERBHEEMeRrFRaEn 232 AEEEIN pHEER BREAFMZ
Table 3 Fffect of aeration and mixing speed MR B3 BREEKRE2 L EBHELRE
on elastase production THRR EEBMhNESHNTENL. £X%
Aeration Mixing speed Maxium enzyme BEMAE, AWM pHEHS TREX B, X—
J{vvm) Heimin) activity/ ( w/mL) W% 5 A A& 2% # Horikoshi B W %5 47 # 1 —

L:0.5 300 10.58 HUSEERENEREAEERO SR
151 350 30.3 B R EAREE R W B
1< 400 113.0 SEFYEEE KRN ES -5, HEZWE
101 500 120.0 AEREHHIZEES KRR, XAGESZE A

=] e} KA B I8 ) A5 %
g 19 4 2L EMREEERSIHATRER
. 150 A -2 _ Table § Result of continuous 5 baiches [ermentation
E \,A-—?[/.‘L\) 1is 18 % in a2 L stirred tank
= 100 |~ At ;&
“E _]03’ 1o E Batch No. The time achieving maxium Maxium enzyme aelivity
% Vo ST g ’:‘ E‘—é .= -
o SO P L & io i) enzyme activity/h /{u/mL)
£ fz
3 R 1 41 189
5| ol Qs O D=~ O 0——8 Ho
1 ] I 1 1 ] 14 2 46 198
0 0 20 30 40 50 6 T
Culture time/h 3 36 266
4 42 249
B3 2 L RBHE MR 5 % 254

Fig.3 The course of elaslase production

in a2 L stirred lank

% — x pH of broth; O— O Content of sugar; 2.3.3 RALERESRMETEE S HKRBES

A &Biomass; 3l —B Elastolytic activity. B AELREEXHT EERMSHK,. G

RMFEAFRT BRATBRAMURESE 190 ~

260 o/mL, EREEUETE 40 h ZFT K, RUIEHEBRELREEFMT 2B -8R e, il
(M 7E 40 b EHEBEH
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2.4 HEER
2.4.1 BIEFE R pH: Z£EAR pH & 0.1 mol/L FFBS 22 wh ¥ (pHS.0 ~ 9.5) H 0.1 mmol/L

NaHCO,-NaOH 2 rF# (pHI .5~ 11.0) 9  FinEF M EME L, UBRRBE A 100% .
SR(E)XRE, ZMWEERN pH B 9.0, BREELS.

2.4.2 BERNMEE: 7 0.05 mol/L pHS O MR MEK P, A ESRRIBET  &ir#H
BERETE D, U EEME NI 100%., R(ES)FRE, ZMANRERNEBREN 55 C.

100 100 o4
80 80
g
§ B
260 £ 60
& £
i g
¥ ©
&40 £ 40
1 g
&
0 20
0

75 &3 65 105 C1is 0

pL] 35 45 55 65
pH /T
4 WEMIEEE RN pH Bls SpEiE SR
Fig.4 Effect of pH on the enzyme activity Fig.5 Effect of temperature on the enzyme activity

2.4.3 SEMBEAMKIER KBS LI BEE A (casein) B A BEIG /) ks, B8/
Bl ot 934 T T R0 B TR B K R 4G 1%L 350 B 5 Sigma 2 BT M AL 25T (B K & « Chang-
sheng® VEFEHIBS BRI O RIMELEE . SR (FTZ 5)XRM, Hdk XE22-4-1 P pBREE A I
EEMS Sigma AR EFWEBEREEOMERMAM, M5 FMELET £ 7 0IEBRR

HEAFAFE. #HE XER4- 1 FAMNRERTEERCON, B TRKHAEEAR,. KREHR
KRR 345,

5 DU B 0 RER A7k 9 GE D
Table 5 Hydrolysis of elastin and collagen

Enzyme Relative activity”
elastin/casein collagen/casein
Alkaline elastnse ( XE22-4-1) 1.921 0. 657
Pancreatic elastase{ Sigma) 1.309 0.400
Pancreatic elastase{ Changsheng® } 0.498 1.181

* Hydrolysis activity was assayed as described in Materials and Methods. Data were expressed as a ratio of hydrolysis activity.

3 itie

HBilE XM AE = AEEOEMNIMR B TERAESE AL MRENBEE-BY
165 wml!® . ABFFTH LS B MM E 5L B Bocillus XE22-4-1, BEHERE
B&MEL. 2 LABRERRIE T, BETMIAE 266 wml, A HATEASREH >

HEBOMBRRMENK BA) AR TLVANR ISt eErE SRS ERER
HERAM £ AR WRYKkRE Y HES T RBEEED.
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T35 SO Ak XE22-4-1 BB R AR K EE KRN L=+, M Es %8
WGBSR, UBE SR~ 8, N R I%RE 0 T dr 462 7™, A% DB 4 55 IR R o 2 M
EELoE D

2 £ X W
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FERMENTATION CONDITIONS FOR PRODUCTION OF ALKALINE ELASTASE
BY ALKALIPHILIC BACILLUS XE22-4-17

Xiao Changsong ELu Jian Tian Xinyu Li Xianggian Zhou Peijin
{ Institude of Microbiology , Chinese Academy of Sciences, Beijing 100080, China)

Abstract: A extracellular alkaline elastase producing bacterial strain Bacillus XE22-4-1, with the
optimum pH of 10.0 for its growth, was isolated and screened from alkali lake of Tibet. 2% glucose
and 0.25% yeast exiract are respectively the appropriate carbon and nitrogen source on elastase pro-
duction. Soymeal can promote elastase production. The fermentation conditions in a 2 L stirred tank
were investigated . the results have revealed that the dissolved oxygen is the most effective factor on
elastase production. The maximum elastolytic activity reached 266 u/mL among 48 hours of ferment-
ation by combination of enhancing aeration and changing the mixing speed.

Key words: Alkaline elastase, Bacillus sp., Fermentation conditions
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