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Abstract: Strain 011 isolated from saft-soda sodl in the north of Anhui province was identified , and its alkaline pro-
tease was stadied. Results indicated it possesses characters common to Bacillus licheniformis , but differs from known
typical strain of Bacillus licheniformis in sporange shape, spore location and tolerant degree to salt and alkalinity .
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The strain may grow in medium with13% NaCl and the valve of pH12. Steain 011, therefore, was identified as a
subspecies of B. licheniformis and designated as Bacillus licheniformis subsp. dangshanensis. Growing in fermen-
tative medium, the strain can produce high yield alkaline protease (725u/mlL), whose optimum conditions are pH
9.0 and 60T . The enzyme is stable in the range of pH form 6-11.

Key words: Bacillus licheniformis subsp. dangshanensis, ldemtification, Alkaline protease
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LIERIFWNHESE

HERRARLEM IR, PHEAEHRAST 7% NaCl (w/v) BEREEABE
FE, ERBRAFRES LERTHEIE, HUKELHEL,
1.2 M ER

FESE (AARAERZES LT M)A Gordon ZFRHWHIR LIE, EEBFRRE
(—AEFAEEFEIC R (RAEDLTRERHBIVES, ARG ENES &
HRAEZLEH, 3HH Tm 7 8ME DNA F G+ Cmol % .
1.IBIREFRE R
131 BRERIEHE: SRXK (8] BF.
132 MHEFEOMEME HME. BEXR [9] #f7. 37CEREIGH 48h, HWEARRE L
(5,000r/min ) 10min, LB HEME, KA Folin A B HE, MEMEN,

2 &R
2.1 WMHEE .
210 BAKE: Ol EEELRRBRNY -.' ‘"
BEE, TIEM, MESTR, FEREE, X
$06~08mx1.0~35m, B6~10HHE ;
£, FRER. WAk, FRAKEBLX (LB 1), |
LI2EHEBE: ERBRBIRL, &%
HPZ3~4mm, RKE, W@, FBEH. &
EHE. BRAEF. AERRER. HE
SEREEN. AR,
213 8F ., HEEAEEELR: 011 #k B 1 011 Bibk% S ek A (8,000x)

BE0T-62TCEK, BEEKRBENRENITT~55T, £ 0.1% ~ 13%NaCl 5 EH
AKRE, BREREFRERERAE. RREMEE 5%, IELEER, EKBER
BEN1%., ZEpHS.5~ 11 WAGTER, HEEEAKLEEK, AGREFR pHARERSE,
# pHY.0, EEEE LK pH H 9.0,

2. 1.4 MAHRKR: MHEE (10pg /mL), KABEX (100g/mL). #BX (15rg/mL) &
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BREHBEE (10ng/mL) MIEEX (l0g/mL) HEPH O BEMNEK, IHEE
(80rg/mL) MEFWEBE (100mg/mL) L HER,
2.1.5 REEBARSE: FREXEN, 0l BEARERRRBELA K, THEXREAR
HRALEK, SR ERY. R DNHW. LIFRAN. DA, DHIEE, »
W, AR, V. PEREMYE, V. PR pHS.5, dRAARBEE, REZREREHN—
BN, XEREX., BRI, 7 pHS.7 4 Sabovrand WE MBI L4 K, MBRETE,
AFERRER, FRETERINFARE, RN (0.001%) FEB (LE1),
21.6DNAFM G+Cmol% MMTE: DNAF G+C AR HF 47.1 mol% (Tm),
2.2 AR

BRTER, 01l MEBRIKERRABRCHAR, REXAELARBNENE
BERSWES, WMRRIABEARE I REERRTTHIE,
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’\-gz /\ BE (ApHo.0 8 0. imol/L BH-NaOH ZMEEH)
gm FHEBERS, EWOC-0CHEFEGTAMERN
£ 10min, AE2H %, KAEEAE OTHEREN T
o ¢ 725u/mL, BT 0CHE B ETE; HWEERR
[ S 20 40 & B8O

R (C) 4 A5 B (i) %E‘t::k#?*ﬁiﬁ 10 ~ 80min, H%ﬁiﬂ%mﬁﬁ‘,
—O- METMIE D RE, MREREOEEEHWIES, Z0 011 WHLS BN
“E-OTAZAHMBELNES pHEABATREMNEES,
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NE HBEFMITFN 011 1 " OHMEFMAN 011
HREZ> 1.0 - - AR A + +
FHREE - - RN - -
MW - + NO; =4 Noy + +
evE £14 8 + + & R %) ok + +
N EK + . + st -3 ) ND -
V.P. RK EEXB
V.P. WP pH<E + + pH6.8 M + +
V.P. B pH>7 - - pHS.7 + +
=R NaCl 2% + +
D-Hu% + + NeCl5% + +
L-F & % + + NaCl 7% + +
D-A ¥ + + Nz(1 10% ND +
D-HEX + + BEsYT - -
S L E Falt - - s2E 10T - _
BERIR - - #¥ T + +
XHEMRE - - K 0T + +
b3 1 ] HE 0T * +
® ¥ + + EEF 55C + +
7 om + + EE T - -
® 8 + + 0.000 % AN By 5% d +
ramik A + + G+ Cmol%® (Tm) 46.4 47.1
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222 MEpHAN pHAYB T : MEFOANE - XEpHUAE B R AMRED AILE
WECW. BEEFH pHE— BN 9~10, REERENRLSMH LKW 0.5mL, MA
9.5mL AFE pH W (pHS ~12), MEFBAME . WEITLIRY, HWN&E pH
% 9.0, ZEpHB.O~11.0 2 M ME BB, BHNRATE pHYE ¥, (pH5 ~
12) BB, OCKERB 2.5, WEMKRIE . S8 %W: £ pH6.0~10.0 ZH
WLBRBE, HEMEHE WML, XTpHI EHWELTEETRE (LHE3),

2.2.3 M§xt SDS B EH: HARBMNENES SDS FERES (BRAMT SDSREN
0.5%, pH9.0) 7E 0C{EE 10min, FMEMAMIE H. HRFW. SDS X WA #EH
EMREAX, WEERRNRHERARS, AREUFPTRBEHRRT.

%2 SDSHMBEHNER

an i MEMESH (%) 3 soop

(mL} Test 1 Test 2 3 60

MR 100 100 E 400

0.2 16.3 26.4 ® 200

0.4 17.2 27.0 ﬁ 0 T OO T TR T S T |

567 8 9101112
0.6 18.1 27.8
pH

0.8 20.4 35.2

1.0 22.8 40.3 M3 M pH RN pH BB EE
H:1 M5 SDS¥E OCHRE 0mn SHES, -0~ pH H MBS NER,

2 B, SDS MEWE 0CHRE 10min —=— WX pH MY
3 iFig

RREW. 01l AELAER, FRER, HETFR, MRTHERIFER, &
%011 MR A LEH, M Codon SRS M ERITFE S LR R RTUMHHMN
BMME ST E (B. licheniformis), FIBE, M 01l MBEESHIE. £ BELUR
DNA [ G+ Cmol% WA LIRM, RABE KLU, EAKESSHEFRITHRER
SEMAHK, T Gordon K42 ES (1974 4F B Bacillus Sub committee R F5) H SGKIEHF
RREERKUBRSREAAR, EXRENHERFAI NI ARE, 0. #1, ¥
HARABEN L, SRMEABZER, PEDSE, EXEME; B2, FREPKL,
FRMEE, PAERME, FXRAL. ORERTSE; B3, FRELK, FHARE,
MAEDOEE, BEEBE., FRATE, ol MEFRRENEEX (RE 1), REAH
RTFR2RE3, EKEIFHYS, ol EERNAEFROES LSHARME, WE
BEBEALMEALSESH 2RI WO AHBHEEE, Berkeley ¥ WL R
50, AR I NMEEHABEERER ANARAHHER, Bit, FEASHED
AW Ol MAERMEXERAAXI A ARSI LAM, ETSRAEFEINE
ATCC14805. NCIB9375 i NCTC10341!" ) A MR . WEWE N T EHED, HiX
BHREENMERERA MO — LM, G NERFRITHELER (Bacillus licheni-
formis subsp. dangshanensis) —BIFHBEFERFENE D FRF ML OMEE
EIM§H Carsberg M), WM AMMEREAETHRE, EHES Novo HBHES
M, RAESNEMNEANE LS, ERENFAARANBEE, AL
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EAHRN, RRN BHERFERREROMERAN, HEBLEANKE S 250
mL. SREHWAFIEANBRFRTH 2709 MK, 011 B WMBERE
(60T) ERMER 10T, WH, BEAMOBRB TSN pH MBTHSE, M SDS A
ARBEOHGE, SHREARSRPT, HEH/BRFERAY, XI5 YHKRHEEL
MRS ZMmMRERAET, HESTENEREN, SHETENR, RRRNE
A, AMHABFESRRER, Bk, o1 EHSAEET I LET RN EREE, ©
AERWHE., LERT, CLETHRTHREREEMRERE Cup, H X011 BEAHE
ELREH TR,
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