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i S RS AE MR RURHAE P A s P AR B R T o 4. U 200 B A W R DR S e T 2R
MBS TR A . SR R A MRS PR AR P = AN DT AT T pH IBE L IR (DR K R A T
2Rk, JFHEESL TR + IR IR LT, IR A BB AE DR T R T
AT Z. 5. KREARVEFFME S AW PN WE . WS E R = PERE . Wi AR, e
A AR BB U SR T S, XA YRS R RS T R AR ETRECR A
FEBRCRIEAN , T4 R AT A W e e 2 0l b o R R A i A

ASCERAE G U AR, A5 2] E AR ABOR R B SRR, (R B PR e B 2
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9 BREFRAT R I o0 13 S S RadiPE A%

RALEK, WtRih, SRFAL, BRE

(PRALARARPIE KBRS Be, PRI 712100 )

RE . W RERES P AN B S alifl, K19 9 BRAFRIFT I, Lalifb i 3% 5 WA HAMA
FIREATEASRRE, b fT T 12 WA B AR E S . 25 KT, B10 bR ZEHAT A, BI3 ME
KEERAFFHE, B12. Bl4 M /DEMFTE, BI1S M= FHAFE, Ble MERZFMFFE, Bl
B17. BI18 JMEFEZEAIATIA . kXt 8 MRAEYIMG IR AN 3 #5145 PTitae, W2BH5E B13.
B16. B17. B18 MBLE G4, b B10, B15 MARAEMZERE, B13. B17 X B #, B11 X}
PEIASZETE, B10, B17, BI18 Xt 3 bkah¥ps R A i idsHieE S .

X7 FWAFE (Bacillus ) 3 rE%E; HEPUAE

Isolation Indentification and Antibiotic Experiment
of Nine Strains of Bacillus cereus. B. C

LAI Hang-xian, YANY Bao-wei, QIU Xue-li, XUE Quan-hong
( College of Natural Resources and Environment , Northwest Sci - Tech University of Agriculture and Foresty , Yangling ,

Shaanxi 712100, China )

Abstract: Nine strains of Bacillus cereus. B. C were isolated from several samples and identification
of the nine strains’ characters of individual and integral morphology was made, and the identification
is physiology and biochemistry experiments with Bacillus cereus. B. C classification standards. The
results show: B10 was Bac. licheniformis, B13 was Bacillus megaterium, B12 and B 14 were Brevibacilli
breris. B. 1. B15 was Bacillus thuringiensis, B. t, B 16 was B. mycoides Flugge, B11, B17 and B18 were
Bacilli cereus. B. The results of antibiotic experiments indicated nine strains of Bacillus cereus. B. C had
antibiolosis to three strain animal pathogens and eight strain plant pathogens.

Key words: Bacillus; isolation and identification; antibiolotic experiment

I (Bacillus ) B—RKEENMEMRIR, HESEAM. EhniE. IEMSFMEEL) Kb

RHETWH . SWEME B mEhs A" e .
WEVEE : MLk (1964—), B, PEPFLRA, BIEZ, 7FiEit, FEMNFREEY EMEY RS
T B BEF AR TAE.
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—, FAMAEKES ST

FREMGHY, WAEET LR SRR R, SHMMAEY -EEHIEPREERS
fER (ARER, 1998 ). FEshAr=Jiii, SEPEZEAATEE ( Bacillus cereus, B.C) fAZSHIF C FEFRAH
W BRI, ARSI IE A FE AR, BE RIS, PRIERE EA0ERE. 5
Sh, XRVRETEAERKH RS, a4 —RINE SORETTY, AT EEE B . e
AP, —SEE A A R e, T EA R, AT LASGER AR PRIAEE, AR
EAE, MHERE A, 283 (1999) BFFEEBL, #4324 ™= A= M AR Xt L
FREARIVER, AnXSARAEAG SR | BB B 557 1 W 2 LA B 3 s T o A S B A4 o 4 A
X — &, HEHMAESHIR BB AY . iERENARGSREZ —. A LRSS
PRI R A A A T A O ), (REA Rt ER], ik B RE s B g, If
P SRR A S VA9 AR TE BN g (FH#3, 1999 ; XIgE, 1999), [,
] ERAR 2 et A R 2, WD IREETS Y AR BRI 9 BREFRUFF R T TIES
B A B ARRRIE S, 04T THIAE %, [RS8 MRAH 6 IR B RN 3 MR sh i s 2t 1T T H5Piik
5, WIAE T 9 MREFRIFFEARIPOREE S, UG — A 0F o M F AR B e AR B

1 MBEREE

1.1 #hlsra

ERIAF I /E (Bacillus sp. ) *#0FFH B10, B11, B12. B13 1 B14 23 & TR MFI KL
B15 738 TP JL AR AR B K2 A VE— 3 148 ; B16 20 B T oL R MBI K Fe B 53600 ; B17.
B18 HASCHG E Rk Wi (Pathogens ) PUJIANZE . #)TANZETA . BUMURE B FIRR TEAL 2518 i
AP SRR B L . MURREEE . ORI . RIAEREE . KA B PSRRI R 2 R IR IR 2
Perfha st FR 1. FR 2 S FERa A th AR B K2 s R e DA L0 = B it

1.2 Ak

1.2.1  YUEE RS B alifk KBRS 450E (FRmEE, 2000) CKi4rBiR9 B10, B11, B12. B13, Bl4,
B15. B16. B17 F1 B18 4t 9 #kp, SRR VAL KRNLk# raif, T 28°CH;iFE 2d, T 24h Al
48h ZrHIHEATH 2L R fa, FFER AT A K A TR RHAE

1.2.2 ARFMRE (RAE, 1998 ; BRKHEF, 1995) fitEhHida (NaCl i ik & 4 51
) 20g/L., 30g/L. 40g/L, 50g/L. 57g/L. 70g/L. 80g/L ), T R iXH (pH 235K 4, 5, 5.7, 8,
9, 10) AR IR CRBEBIR 40°C, 45C, 50°C. 55°CHI60°C ), 4rilSHcHk (FEANGs,
2000 ; kL2, 1998) FikidtfT.

1.2.3 AHAARE MRIKE. V.PIRE. EhKs. PEKRRE . Bgkls. H,S
U AR A . ORBENE K AR . SR A A A DR A A, 4 BB RO (FRANGS
2000 ; sRZLHE, 1998 5 BRKFH, 1995) Hikitfr.

1.2.4 #HiAE SO (FRAE, 2000), RABEEHEK 9 MR HER T IR IR R H
AR b, TERL 12h JE R E SR 2~3d, WA S H S Bl IR A i AR R O, D SR R R/



I =) FA 1 A 7 0 % A 40 M SR R 5

2 HBREHH

2.1 BEERASFHE

9 MRS M T MR SRR L 1,
F1 OHMSRENEERSSE

— K (pm) % (.um ) e 2N REDCHE A%k B, 7
Length Width Shape Surface Edge Color Transparency
B10 2.0-50  1.0~1.5 + [ G B FLE AW
BI1 2.0~5.0 1.0~1.2 + R Gt 3T FLH A
B12 25~50  1.0~14 + N ikt NS5 FLE Rif
BI3 2.0~45  1.0~12 + [ e L3 FLA A&
Bl14 20~45  1.0~12 + 15} itk it AR Jota, AiEW
B15 2.0~50  1.0~12 + R MRS NS FLH AN W
B16 2.0~5.0 1.0~1.5 + 7 e 5 FLEI AW
B17 25~40  1.0~14 + [ JE ey B3 FLH i
BI8 2.0~40  1.0~15 + Fo) e 3T ) AN

TE: 4+ FoRd 2 QPR

2.2 HRKEHAR
KB, 5E 9 MSIRETEAR T NaClYRE . RFEEE . AR pH &4 F R4 K450,

HiRWER 2,
®2 IHSHENERFHELE

" NaCl (¢/L) T(C) pH

i 20 30 40 50 57 70 80 40 45 S50 55 60 4 5 5.7 8 9 10
B10 + + 4+ + ++ 4+ + + - e A = = S
B11 + + + + ++ + + ++ o+ + = - = 4+ 4+ + + -
B12 ++ + o+ + + + - + + + = - = 4+ 4+ + + o *
B13  +++ + + + - - - ot + - - - + 4+ ++ + + +
Bl4  +++ 4+ + + + + - + + + - - - - + + o+ 4+
B15 - - - ++ + + + ++ o+t + - -+ o+ o+ -
B16  +++ 4+ 4+ 4 + + + + + - = - - + ++ + - -
B17 ++ ++ o+ + + + + + + - - - - + + o+ o+ -
B18 ++ =+ w4 + + + + + = - - ++ o+ o+ o+ =

e RP 7 FORAER 7 FoRAER 7 FORE R " R RS

HE2ATLUEH, IS 28CHiF 2~3d i, HARWEHER M. B1oFIBI11 AR S
EWER/NKLRAYIE ; B12, Bl4, B16. B17 Fl B18 & oo 8 i £5 bk s B13 255 ki £ 15 bk ;
B10, B11, B16. B17 FiI B18 B AR itk ; B12. B13 Fl B14 JEMBIE K ; 9 RS
RETE 40°C ~45°CF RAF K, Hrb B10, B11, B12 I B15 kKAl it iR % 50°C,

4



—. FAMAEDKEES %

2.3 HIEA{LHHE

SIOCHR (BRRFF, 1995) HFAUFFR S E R RUE RACIETT H , X200 9 BRIt
17 12 U PEA AR RE , SRR 3,

#3 IS EAMERENSIE

T Character B10 Bl1 B12 BI13 Bl14 BIS B16 B17 B18
HH g 7K fi Gelatinhydrolysis + + + = + + + § _
15[ Indole + + - + = - ¥ £ 4
H.S + + + + + + + + +
filg 218 5t Nitricacidreduction + + + + — + + + +
YRR 7K Lecithinhydrolysis - + - + - + + - #
M.RiA40

+ + - + - + + + +
M.Rexperiment
V.P R4

+ + + - + + + - +
V.Pexperiment
V.P "|ij

6.0~6.8 5.4~58 5.0~5.8 6.2~6.4 62~64 6.7 5.4~5.8 7 6.7~6.8

pHinV.P
TEA K i Starch hydrolysate + + = + = + + & +
A Lo} 15 25 30 12 28 33 37 40
Diameter of drolyzation circle
7% (mm) Colony 8 15 16 5 18 14 14 22
[l HE{ B Arabinose + = 3 = _ _ _ Ls _
AN Xylose ¥ = = - _ _ _ _ _
M Glucose + + + + = + + + +
HBE Fructose - = = = = = = + +
FERE Sucrose ¥ — + _ + _ _ _ _
H & B D-Mannose ks - + + < — + — _
1i% 4 i Tyrosine = = _ _ _ _ R e _ _
fi% % Casein + + + + + + + + +
L FRFREL Hippurate + + = = - 5 _ + _

T " FORMMESRGESAIH] “-" FoRMATESAGERH

T 1, K 3IRIBLEE, IS (BRKH, 1995) ZFMFFREER, ATWIAHE B10 A
AR ZERIAT I, HW)AHIE 65% ; B13 FE KZFEMATIE, WIH Rk 70% ; B12 Fl B14 N5 /N
R, WA REIE 65% 5 BIS NS4 F M, WIERIE 65% ; B16 HERFAMH, WER
ik 70% ; B11, B17 Fl B18 NUEFEZERIATE, WG R0k 70% ., 80% Fl 85%.

2.4 HikE

AR ST EE M IR A 5 e ORER ), fesbAr s ac, Amik 4 3 e
A H A, AR ST I A S P A A T e BT A, RS AR T, A
BTSRRI, F53 2EAUAT A A AT R AR S, AARAEARN 290 . BB RS540 T A L KBl

5



I =) P 34 4 7 570 B A s M R R 5T

P 5B ORI A SR ZL AR . O SRS 8 BRAR e T A 3 AR sl s I A T 1 I

WEEPLIAYE, HEPRILE 4.

®4 IBSHEANFERXBER

R Pathogens

B10 B11

BI3

B14

BIS

B16

B17

WAAEANZERG Fusariun oxysporum
BHUETE Peapsicil

PG ZE Fusariun oxysporum
w25 Fusariun oxysporum
WS EERE S.carlsbergencis

K i #F Aspergillus oryzae
WHIEKTE Staphylococcus aures
KIGFTH E.coli

F1Hi 1 Salmonella pullorum 1
F1#i2 Salmonella pullorum 2

++ -

e

+ =

- ks

+

-

+ 4+ + o+ o+ o+ o+

+

R

+ + 4+ o+

+ + + + o+ o+ o+

4

o

++

115%€ S.gallinarum
e #rp 2" FREHDL; +" FORTEHIEEAR 0~5em ; “++7 FRIEPIEELE >5em

FALEREW, B13, B16, B17 Ml BI18 WP k4, H B10 f1 B15 XM {EAZ R, B13
FB17 X BABERE, B XSPURARZERE, B10, B17 F1 B18 XFF9 1. FU 2 K405 95 i 55 i
I R A BRI REPLRE 1, LSS KT Sem,

3 & it

(1) i LASRERE S P AR 19 /8 Salifh, K15 T 9 BRAEATE. XF 9 BREFAF AT
AR TR TE AR IR EE S A 3 A ARRRIE I 52 R W, B10 MR ZERIFF 1 5 B13 W KFHLFFI4 5
B12, B4 RE/NZERIFFIE ; B15S AR 25 & S AT ; B16 MELRZFAIAFE ; B11. B17 #1 B18 i
FEZFAUFTIA

(2) 9 BRZFAFFIE T, B12, B14, B16. B17 Ml B18 J& 1o BE i £h bk, B13 S 551t £5 w0k ;
B12. B13 Fil B14 2B PEiEbE, AI7E pH=10 M54 FAK ; 9 tRSIAHIIRELE 40~45CF R4FA
£, HHrB10. B11, B12 1 B15 Al % 50°C,

(3) il 9 BREEAAT X 8 BRAEAR R A 3 Bk IR B A5 Huikae, I 0E T 9 #R2EH
FrEBPURAE . 459 %W, B13. B16. B17 fil B18 MUBTE k%), Hh B10. B15 XHR{ER 2
B, B13 1 B17 X BUBUERRE, B XMVENASZE R, B10, B17 F1 B18 Xf % 1. FIHI 2 S Ah3E0
PR S i VR T A B IS BLRE

SENUIE 6 & (Bg)
JFCERT (VHILRMBIE R MR ( HARBIAR) ) . 2004, 32 (7) : 93-96.



—, FAMEDRHES S

P BPRIEEE S T G B S5 B R e o Ak i

kKA, B, x|5%

( PHALRMEHE KEE A, BEFEHEE  712100)

FEE . o X PR R AT I 0 SRR RERSE 13 A BEAE AR, 4 FPAEUUR, 12 FPERIEF
Keahpyag as (/DA ), %50 PR U2 AT BRI RE ZE AT A ( Bacillus cereus, B.C ), i
i pH RREE, IRFEFEE, NaCl WRER SRR, WAL WIE I =S A K &M pH R 7~8, i
J§ 37°C, NaCl 10g/L ; adadxf [, 0, W, IV, V53R RIARE IR MBIEsLs, v
WrsE B Rk MAEQRIE A AT T, BONBRMY, ZFMRMES, NEEA ™ FRR R Ie ;@
WEYFELL, 0295, 0355 09 S ATMAISZH (Hf< 10'g) ¥LLTH.

KRR BRI X0E; WRIAREIREL

Identification of Two Strains of Bacillus Cereus. B. C and
Selection of their Liquid Culture Medium

LAI Hang-xian, SHENG Min, LIU Qiang

(College of Natural Resources and Environment,Northwest Sci-Tech University of Agriculture and Foresty,

Yangling, Shaanxi 712100, China)

Abstract: By some indexes, including physiological and biochemical characters, such as lecithinase,
useness of 4 kinds of nitrogenous nutrition and 12 kinds of carbon nutrition and little white rat toxicology
text, identify that two strains of tested Bacillus are Bacillus cereus; By the test of pH, T and NaCl
concentration gradient, preliminarily concluded that pH 7~8, temprature 37°C and NaCl 10 g/L are the
best growth conditions of these three strains .By liquid growth screening of five kinds of culture medium
(I,0,1,IV, V) and identified test, preliminarily draw a conclusion that the culture medium is the

cheapest with the most spore rate and the best liquid fermentation culture medium in production; little

R H: S UME “Fr A EEE IR mE .
MEEE: ML (1964—), B, BevaiLRA, BIEER, FiEtdt, EENFRVMEY R RS
T ECE RN TAE .
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white rat toxicology text identified that three strains of Bacillus cereus. B. C are safe for producting
medicament or submedicament when the number of Bacillus cereus. B.C don’t exteed 10° per gram.

Key words: Bacillus ceneus; identification; liquid culture medium

YEREZEMUAT B ( Bacillus cereus, B.C) J G+ T8 B KT I, | EAFfE T HIREREE R, #0H
WEASDEYE, BRE)E S SEOR RS (#5105, 1985), JCEM B.C WAIEATR Zrn .
P Z A2 AR MR 24, Bl TR, KREMMHER, SBAMESMEMESR
G, JEPEEBUG R FRE, LAKE A2k B SR RIVE R . PSR AT R A AR 4
AP A HIF] ( Microbial ecological agent, MEA ) o] DMUCEAE Z X sbBIVER]. B.C ik
2 RAERAPE & SRR B2, REREREEAE SRSl LR E A T N A s, I imIE
AEREMAER, BOEEYYRILE, BHIETE EM@E. B, BCHEAEA KSR , Ba/=t—
YA R, R sERE ERAE R IR, 2003 5 MSAPSR, 1995 5 JFAFE, 1999 ).

A TG 1 X P R k2 AT PR A T T A5 Bk B AR AR AR A 0, R TR S, TRIR SR A
Wk & Ee i IR R AR =383, Tk A PSR e icdE .

1 MRS RFZE

1.1 ##

P : 02 SRR P — il LI b Bl 3] ; 03 SRk AL R R IRAT; SHEHEZF
FFFE —09 S BRI A BEPT A A YW ERT
LI —HhAR (18~22¢g), W HBINZERE K,

1.2 Hik

FEFREE (FREREE, 2000) K02, 03 A1 09 =HRE > HHERD TS IR 5L 1 M S iA % 3 3
(150mL = MMREERTFRM 20mL ) o, 37°CH;FE 3d, & 12h BUGFRY T2 RQ A, JPMEREE
FEAE, BRVERAE B R B FR AR AE

BRUE . AEIRES (FEERLE, 2000 ; JKAHL, 1998) FETCHK. JUEUMFERHEE IR AL A B A%
FRIERIE (20g/L), A A0 N (5¢/L), MEIFiCH 02, 03 F1 09 = FRE7ERLAH IR 5 - (CK)
&, RIERFRE EORE, KEGT CK AFA “+7, SUAAFIH -7,

HoAth A BEAE ARG (K22, 1998 5 #EWbHE, 1998 ) IAIMMAG, OPWENGHEE, TERKEEE, ik
FREAIN, BEEAM, AS40, WEKMRK, VP, MR, WMk, H,S X5 Fh iR Bt 1
ZESCHk (BRa8 8, 1998) HikidEAT, M ERiXEE (NaCl itk 73400 10g/L. 30g/L. 50¢/L Hl 90g/
L), MR (pH } 3. 4. 5. 8 fi19), AKIRERL (37C. 40C. 45CHI50C), RHHIA
B3R, G 24h FMmERGHEWO K, dEHaE R, SHOGHR (#00355E, 1988 ) JrikiftT.

RIS (ZEWPHE, 1985 ; HfR K, 1994) LIRERSES. ¥ 85k a5H A 37CH 37
T2h AR Y . R B SRRy, [RIBHRalide B dl (CK), NS ARE B 406 88 (CK ).
A AR RS IR 2 0 e ( HORARK, 1994 5 BRKFAF, 1995) KA 1. M. M. V. VHMEFE
3, 37°CHFE (150mL = MMM 20mL ), EE 5K, Fl—#EFEE, & 1208 1R, BKRY

8
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Smin, B 24h BUREIC 5% RO ZEAIER

2 HRE5HMH

2.1 IEFRYFME

2,11 BEARERFRARAE  FEP G ESREE T AR ORI fEE IR | 37 CHE IR 48h, LA
VERRIE L 1.

F&1 02, 0371 09 SEHAIEKEEFFHFIE

k52 AR % i e ) JF
02 157 3 SEE 2N UL AR FLHA %)
03 AR AT S EERIN FLOA R FLHE ¥z
09 PRI B3¥ SEIEEEIN O ARE FLHE 1%]

2.1.2 WERKFRIBERAE FERAETVRRESR T, 8 120 fF 1 R LG A, RBUTE 24h B AL
R HIZEAL, B 48h 2R REIH . BiA S AL 2.

#&2 02, 03109 SEHRNEEKRFRES

W [EaL SIS BAR/N (pm)  ZEAIR/N (pm) IR ZEALE
02 TR R 1.0x3.0 1.0x 1.8 i [ e TR i — i
03 FEARFT A 1.0x3.0 1.0x 1.6 iz epC Bl R e — i
09 HERFT B 1.0x3.0 1.6x 1.6 Hi 11 e Tl A D — i

2.2 BEBETHEHKER
KR BRI ZEE (150mL = MRS 20mL ), T 37°C. 40°C. 45°CHI S0°C Fi53%, &
24h FHMERTHEAG T E—k, HEERILE 3,

#&3 02, 03709 EEHEZRETHEKE (4> /mL)
[E3kes Fisf i) T()
Strain Time (h) 37 40 45 50
24 2.8x%10° 29x 10 1.4 x 10 1.1x 10
02 48 9.6 x 10° 1.1x 10’ 2.7x 10 6x 10’
72 3.1x 10" 1.6x 10’ 6.4 x 10’ 62x 10
24 1.6 x 10° 42x 10 2.9x% 10 1.8 x 10
03 48 1.8x 10" 1.2x10° 7.2% 10 1.9% 107
72 6.4% 10" 1.4x10° 9.1 x 10’ 23 %10
24 4.0x 10" 5.4 %10 1.4 %107 3.0x 10’
09 48 1.0 x 10° 2.1x10° 3.6x 10 12x 10
72 7.8 x 10" 8.6x10° 5.1 % 10 23x10°




