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Bacillus polymyxa 1 8k K3 » Bacterial
polysaccharide DWFFE (2#) B = & W %
= i BedE — B I B CREARBLSNESTSHE)

I. & B
RHED TEESHHR L b 5L 7o © 18k S-33 2 RIBIHEERIC X 0 FUBE X b BEA0IC bacterial poly-
saccharide %4 T 2 HE 278D T OREFEGAFIT DOV THEEL =, F5E RUTTER and HANSON® (1953) %
Lactobacillus bul garicus @ 1 ¥ F sk CEF 582 D Cellular polysaccharide 23V £~ %, ¥ 5 ¢
7~ X, BEREED YT 2 b~ AL 0 ERINSELZIMEL TV 50 SOOI EII P OB B & B L <@
BREBHETH 2 5 . —HRICFUBIEEF AN BB 0 A S BRI Ch 0 O THOFEDHIsE $
\2s MEYER, E. M.® (1918), PORTER et al® (1937), NORTON et al® (1924), XX GREER® (1928) (LA
Ffs T-#0B57- % Aerobucillus. polymyxa-macerans 2 §U8 L h RS ¥ R 2 4T 22 84 L5 VAUGHN
et alP (1952) (3= 315 DB SRR % Spoil L TiEx = AW 2 48+ DA MEL TV 5. EoTER
s 7= polysaccharide RE S ~33 A3l ie BYEE 5 5 (LB O EE BN AR BB L T ERE S,
LEL e O TARE TRE BRI »ZE L T Bergey’s manual of determinative bacteriology (1948) X UEEAE
D & R L 7ok R e i~ 5.
I. Ry isH
77 ABERCEL L THIHET 5 0 A SRS = 7 386 T 5. SR RSB & 7o Lok ¥ 5120.3
~0.7ux1.5~2.6p, MEMEBCKSEIEY AT, ZHR IO REICH F238D 5ok ¥ 2
0.1u~0.4pTH %. ¥ FRIEALANDER ¥RICIR L3 Tlt Capsule DEEZEEEHI TR D=,
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€192) (=i, 38, 211D Bacillus. polymyxa 184D £ R T 2 Bacterial polysacoharide O#FE (828

| - E J-ORCN .

1) xR, <7 FyvEFEH (8xx X1.0%, <7 +r1.0%, £%0.52%, pH 7.0) TLEBLEX
REEBORERHE cEBLREEOXEL BT

2) A7 by 30CICTI K ERF LEECEREOH\ Y R T 5 L3t Eiciiioti i » &
B, BB S TR T 7 A OBENBHETLS. A

3) Agarslant: XS EFLHET Slant 2E2MWHIRP . BEEH»SUESETERIMEING,

4) EARIEHE ((NHL2S04 1.0%, KeHPO4 012%, Mg(S04)2 0.05%, pH 7.0): WEBHF.

5) 5 FvERiigE: R4 A X o Ho%R LA R UKRBEER AT,

6) HFikEHh: 30°C, 5 BEER T+ YIRIIEED S D L EEMEEED L vy

7 AHEXRENRGE: BEOoREMCBEF T 508 ERIC T b IBE OO VBT EE s 2 %
T, ERRRORRICE D ¥ AREET. '

8) WHERHEHED: 7 7 v v RFBEFREHNCHER TS LRYID3, 4B RBBEDOTAIEED S Ik DBk
PR ORI CER L B OBE S e B oRHE % R+,

9) FBWEIIEH: LORBEHICEEL LE23HEL.0%, <7 tv1.0%, B=x 21.0%, &H#0.5%,
TARFEFYERY ~ X0.052% (pH 7.0) DIEHI CTRTER T 5 & 240 TSR s B OB %L BT,

V. &£ s M

1 FWHIREE: pH 7.00RH <7 +F v EHNCEREL K 4 25°C, 30°C, 35°C, 48°C D #%iKE: Chisg U IREILRL
X O REYEIEL /iR Table [0 i 5, Th X o BEHREHEEII30C~35"Cliit & BHi148°C I Tix
BERDLILT.

2) TEpH: pH¥ k%, 3.0, 4.2, 5.0, 5.6, 7.0, 7.6
EUB.8ITTREL 7= (i B O pH) BT <7" b v #553H]

Table I. Temperature Relation of
Isolated Bacteria No, 33

T~__time Chr)
T30°CloTHFR T 5 & 48/5[H]% pH3.0Z V8.8 TIXEE IR - 24 48 72
temp °C \

ST pH4.2 THTHICEEL pH5.0~7.6 O CIT

96

) ) 25 + |+ | o | ow

hd gl &ﬁ%f%. ML T pHAXF PSR 7 v 7 v 30 |l wmlm
b BT Lok, 35 + HoL | W
3) HWBROBEIG: KH2PO4 1.2g, MgSO4 - 7TH20 1.2g, 48 - _ - -

NH4NOy 09g, #%pi15.0g, ZKIE/K600m], pH 7.00%%4H)
C30°C, 3 HIFRBREMRBEREKLD Griess KMRIZHK
LERBOBH BT Ok,

4 BULAEDOER: A7 t vEgHLCT. 30°C, 2 HEGRBE: BRI X b AR oM BB cHD
7.

5 A¥ F~n1OER: B <7+ YEHMcT30°C, 3 ARNISHRBEBEICL 5 1v F ~ v ORHSEETS
Df.

6) Acetyl methyl Carbinol ®O&H: 27" + »0.5%, #480.52, KH:PO4 05%, pH 7.0055H0230°C,
5 HiZ3# 1. Voges-Prokaner FUEIC{£H Acetyl Methyl carbinol D& »FEZL 7-.

7D =27 ~n) oBIROER: 3.0 U5.0%40x 8 ) — VST <7 P v EHETGS0°C, 5 HERLE
TEPSEFIERC X b B DR R B S.

8) MWitgmRoOFE: z=vEp Y — X2.77g, NaCl 5.0g, MgSO4 « 7H20 0.2g, (NH4)2HPO4 1.02, K2HPO4
1.0z, 8K20g, 7ZARK1000nl X » | AHHEHNT30°C, 2 BHGRL 2R ORI HIIERD b v s ok,

9) Catalase OFFE: <7 b v EHNZT30°C, S5HIERBEMRIWKFEKLEBENTLZ LICX0BEFRAD
BRI,

(+ Shows degrees of growth)

V. BR{bmic#d SR
1 & B %
RFBE L CTRAHEE, 77 27+~ A, 2.0 2% SURREHNRIR Y v > 7 A 2R TRTHEET
L LBV BKRPOREO KRB vy Y 2 BT 5. BB TR EBRERICBO LD Y 7
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¢ =i, 38, &) Bacillus polymyxa 18k O £ & T 3 Bacterial polysaccharide O#r2y (g2 ¢ 193)

4+~ RBUEBETCIE4~5 BRELE, _

AR, I F~R, YNEV P, FA - AR I~E5BYPRBEE LB ¥ X2.0%, KHaPO4 05,
MgS04+7H20 0.03% % &si5H (pH 7.0) CHRESET 5 & LERA(EHDOETIZOVWTI~3 HEIR T » X
DpHII3.6 (Y 1y FTI24.2) s hBBIEFILTS, BEEPI T ROBENIEALTHLOLNY AEY T
BERAR(Y Fehling W BT LI D7D TY v FE ~ AUXERL T Bbihus,

Ko, FgE, e, ¥ 352t~ 22T LR OEHI00mIZ1. 5 DWHEMERIR » L~ v AR TNL T
30°C, 6 BiIRENEL BB OO THOBBEUVEBE I vy v A AL fERIT Table 2 1257

BRI D 20 B e DRt 7R U EiEb,
HT 7 b~ AT E e S inhotz,

X, BEEEX b OLmMELERD S diDextran

‘Table II. Fermentation of Sugars by Isolated
strain (after 6 days)

initial . :
final Sugar| dissolved
Substrate g;%ﬁfl mg/ml | Ca mg/ml BHRE YL &R S o,
Glucose 35.2 0.0 1,235 @ m 1& e
Galactose 46.5 11.6 2,553 Warburg BERFHC X b @IS 3 SBR[kt % TR
Lactose 45.2 15.2 1,925 2L L MERIX Fig 1 ofnd 7%, B ML IEREN ~

F R, X7 b v EHE TSR, 28°Ciz THEEER
DAEBC X b D EIZ 3 [APKIEL 728 N/5 phosphate Duffer (pH 6.8) (< l&E X & TV 7=, EE L TH& o
molBEDOE S, P, /a2 yBRAaLy Y A0.5ml iz, KRS0 CIC T AR L 7o 58 7 R 1Lt
h VRS TR R i, CORERX o FEEICETHEMLEE (Qo2) (ZRDINEEL L.

Qoz (glucose): 54.5, Qrz (glactose); 35.6, Qo2 (lactose); 21.0 Qoz (Ca-gluconate); 26.5.

R Yio mol DK, #3572 + ~ A, KUFLHE0.2nl (Guml/cup) %\ THRIL R 170 DSOS+ BiEx
FTLEIHIE THREAE KA 7 vav g, 57 F 4 v BOINY E— RGBT R L8 <
BRITHLHDHIUII NS OFEHPRTO 2 L 0 FICBRISEL LD L £ LD, RiCHEEORRL L
T THREDL DKM Y A% direct method™ 2KV illl5E+2 & Fig 2 OISR HS, 2k b AEICK D

Tid 3
3 :3150-
140 3
§ 3120
§120 g
. §100
oe 100
g‘ 80
" 7
_ 60
0 5
Rao
x
401 o
20,
20 . _‘ELD‘Q_E___W"_’,S__.____.
e 10 20 3.0 2.0 5.0(HOUR)
[ o 40 60 s0 100 120 40 160 time -~

time —s  (Minn)

Fig 1, Oxidation of Carbohydrates by
isolated S-33 Strain (at 30°C) Lactose oxidation by S-33 strain (at 30°C)

Substrate; each 05 ml of M/10 Con-
centration of glucose, galoctose, Ca-glu-

Fig 2, Carbon dioxide Liberation accomponied with

SEORBEM I 2L T3 < X o Bl 5 BB Y ESD

conate and lactote was used poLEHbhs, 52 OREE Sodium fluoride 12X b
Cel; 0 OiSn;I of cell susgensiozz is poured F42, X monojod acetic acid 12 X § 522 fHE X e,
into 1.0ml of phosphate buffer (pH 6.8) .
Each curve indicates the oxygen up take () Cellulase DO#FfE: NaNOs 05g, KzH_PO4 1.0g,
Cul) per mg of cell (dry weight), and en- MgSO4_'7H20 0.5g, KCI 0.5g, FeSO4 0.01g, 2Xr3%/k1000 .
dogenous respiration is substracted. mlX b7 HRHC LK O R (1~22) % ix 7 HigR
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€ 194) (=W, 88, %D Bacillus. polymyxa 18O & % 3 3 Bacterial polysaccheride OB % GE28D

LS8 = O\ T Fehling BiBTT DO AR B L 7o d T8 ©h D7 O C Cellulase OFFEIFD Lo,

4) Lactase O%7E: KI5 %2 Sir 4~ A b« =% X, FEEBRMOBHN LV BOREE » v v 7 2% X
30°CCEEET 5 & XK 2 4 L Bafored KHEIIEM: C% 0 Lactase ODFLIREDH L, L ES
e (B ITYdR » v o Y A% N THEER O pH OFEL (KT T 284, SUTEmLY BRNCAEMNE 558 %)
TR R B~ O S BT S e D T RIS DWW TR EITIEET L 7o\,

(5) Amylase DEEZE: TAMINGN2.0% % &1 BRI R FE53E 3 BB+ ORI O F8C Clkar zone %78
HEIC oY e - FRICH D B8 1L 10 C Amylase DEERXHERL 7. ML &AM dextrin DEBIIFRDH LI
Tehotz,

VI. S-335REOFBLME

Ll R~ - BB e X b 335EEIL 7 5 ABMECRAEWEL HT 5/ N IDEERE TS » Catalase DIFEDLFH
&6 Bergey (1948) OHFEICHE X 1Y Bacillus genus 12T 5. BICHTR2ERTHEEZUHMEL RO 7 5
7 b~ %, B, BRESoRKMUENERT 53 X 0 Bacillus. polymyza (Framoski) 8% Bacillus. ma-
cerans (Schaudinger) X HHBEHRICL LD LBHOLNE, MEDERL LTI Voges-Prokuer g, 7 &
)~ Y A Y MBS (Porter et al 193709, BURBSHBRESIEIFS 55 Vaughan et
al (1952)7 |=tkiuY B. polymysa ORBEUTI S &7 ~ ¥R LY + L OBERU Y A% ERTHEENSL 5.
Ll OB O Gelatin OW{bME, #Ed47T % 2 1V ¥ 2 ERU WGBS L 9 338X 8 S Bacillus  polymyxa
Rk L IS S B, Bergay 528D Bacillus polymyxa & EE DXl HEMBA ILIE$% & Table II ol iz

Table III. Comparation of the Characteristics between Bacillus. polymyxa
and Isolated strain (8-33)

Characteristics Bacilus polymyxa (described Bergey) . S-33  strain
Cell rods; 0.6~1.0u%x25~6.6u single or short rods; 0.3~0.7u% 1.5~2.5u. single or short
etls chains chains
Mobility motile with peritrichous flagella motile with peritrichous flagella
Gram-strain variable positive
Spores ellipsoidal ; central to subterminal round; central
gelatin stab slow liquefaction [slow liquefaction
thin, inconspicuous, spreading over entire
Agar colonies thin, inconspijus, spreading over entire plate, round or irregular forms and brownish
g plate. round forms and whitish color white, adhesive. On Endo’s medium, the co-
lonies are redish, rased and gummy

" Hydrolisis of
_starch

. _{ on bouillon glucoee agar, raised and gummy,
Agar slant g?ergh;ggzg 2‘;"’?’ E}rlsrfmwm is much aeha but on lactose medium, sometimes produced
> g y greenish yellow pigment
Broth {unifrm to granular turbldxty, flocculent to| terbidity, flocculent sediment is produced,
B slimy sediment, thin pelicle is formed and thin pellicle is formed, opt. pH; 6.8~7.0
Milk not coagulated, gas usually formed not coagulated, but peptonized
ﬁfg‘;‘égon of { positive positive
,,,,,,, —_ I
Formation of mdoll positive ! positive

posxtxve, crystalline dextrin are not formed\ positive, crystallme dextrin are not formed

. . |
Citrate utilization | negative l negative

Utilization of acid and gas from glucose, galactose, fru- |acid and gas from glucose, galactose, sucros

ctose, arabinose maltose, sucrose, lactose, |se, lactose, Sorbose, rhamnose. gum or poly—
. carbohydrates raffinose etc. saceharide is formed speciflcally from lactose
‘ .
Opt. temp. 1about 30°C, no growth at 42°C to 45°C about 30~35°C, No growth at 48°C,
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(HR) #AewosET I HREELE ESH (195)

5. FOMBREX LT (EERHEENITERICES, Q4F pHEEY Bergey foslD B. polymyxa

DIBE5.2~6.803580%E Th HABIMEE T FHTIE T 1 » V MEH 2 I U TpHS. 612 T b P h I EEE TR

5Sis. () B. polymyxa (ZEEHK(ES X b = 2BE R ERT 5 L Shh VAUGHN et al” (1952) iofkiud

FHELPERL T AMEYERTAHZ L2355 LlEIN TV H33E I OA X 0 R HHES S T

D == 2By (polysaccharide) % LEEET 5 D MbDFE X 0 OERHEIIERS H L. BAE XHEYE (polymyxin)

»&FET 2 B. polymyxa ORO L IHRRAICE L DOEREN S S, DL EORBR T L TEESXEEY Bacil-
“lus polymyxa O 18ER:E %2 B.polymiyia var, lactoviscosus &infiLic.

b RS FEE L B BESABRCEHEKL 2 7. BAEFRO K SGRE R RO ORI
ZRO—IRIIBHM284 4 A B A BBAPRETIT TERID

X BR
S1) =g, W AsE. GRHD (1954). 2) RUTTER W. J. and HANSEN R. G.: J. Biol. Chem. 202, 311
(1953). 3) MEYER E. M.: J. Bact. 3, 9 (1918), 4) PORTER, P. et al: Ibid. 33, 163 (1937,
5) NORTON, et al: Am. J. Pub, Health 14, 1019 (1924). 6) GREER,: ]. Inf. Disaase 42, 501 (1928),
7) VAUGHN, R. H. et al: Food. Research 17, 560 (1952). 8) Eih: HEAMES, (KK, p. 161
CHBHN244E), 9) UMBREIT W.W.et al: Manometric Techniques and Tissue metaholism p. 17 (1951),
10) FatE:, AHBE: ] antibiotics 4, 16 (1951), (HE#029, 8, 13323)

g7 IE RUBEISOE Table IV iCRAT AR THOLEL b 2/ F OMH0.055 (X 0.0055DFR 0 1= D FFIIERL ¥

RO T 2 PUEHME L (58) MBI O AT 2 HilE (Jtol)
"H M A V8 ORBRSBTHIMEIN L 885D

4 ]

PERBREEOER T2 HFEEDEIC L TXHOBH L 35 & & A IR EMENTIR & 1L T foasiir B4,
BEREIE & &7 iR & D TRBIC R THRRE 0 &8 T 5 HilE O#fgEsfThit,  AntimycinD, Fungi-
cidin®, Fradicin®, Actidion® &2 EEE X7~ AFRTHC 4 FHRED 21 Mycelin, 14557 2iRotaventin, HjiE®
#2231 Moldin, Phaeofacin, Z59 33 Microcin, #AR11? &3 Chromin, Cacaomycetin ¥ F e xBEiL T\ 5,
SR L FHIRE ORI HEREZ U BICE L TEYRRERFERCES T 53 L v HEL TERAFHDUIE, A
R UBHHSRECRRE OB EEMONEICHH LS 2 i E 2 55 HAT, AR EAL 7=, FHEDIH
R AT 5 BB AT F12 88\ B AN TV %23, Grisein R OB S Actidionds, X
Reticulin ZEFEE]OEEEY O Rotaventin 7z 5 B2 s S B §82., 008 2o oM 2 A1
LHEGREORTEBR L E—XIBRBORR L L THENY HTH2EELREL /-, 2% 04 105 BRI A UE
B ORRE DS F 2 TN TR TR 2 4578 L, REEEOWZE CTiiEmE L £ 1 O 5 O TR K OBEE
BYMERR, SEFRiRE, TMDTER, BMBSOMER B IRK R U O iR E O AT BN  THIEY DR %
WET5.

HURDE R O HER

BREEEOT 7 5 AEME Uy 5 A ERRE BB DN 77 5 ABRMENC DA H LI ERO7ERIZRE
TEOFBMA L T, B—KEEE U THEMEGMOBE Crapes R LIC BRI 4 B L27 IR
% 4 B BICHBDIHREL Penicillium chrysogenum J X Aspergillus niger O TREEW 2 MEER L 24B:RE27°C
IR U Lo EILEIES - e U i, LEoRER 7 5 A BB RENC BBk 6 B 7 7 ABMBICER
Bibka S 28k H8HoBmEN T ET2EkYE. 2L 8HOBERE Ty BROCK & WICK BlitH A,
B L2g, <7 +>0.5%, NaCl 0.224, KoHPO4 0.2%, FeSO4 « 7TH20 0.00125 DOELHLB, &M T 1 =2 v
B C O =T % fiF] L IR ¢ 4 BIEESE L Aspergillus niger #BSE & L T Czapek &igkLH (pH6.8)
L THRBRIC X D THEHDOERE #ET U e, HOS TIIRBOMEIIEE 1 KRR T 5,
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