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‘Mor phol oguzoal (ehanacmee.rc names designated “ Rdg.” are basedSplmagophor es
forma siral. A e hdo..cal haanublotlc can be way sé&ﬂﬂ é?ﬂ%ﬂﬁbwd Mture 0.9 Herr]
x-1.6 -1.1 [err] "phological characteristics: ~ The surface of the spor es
I §.spiny. : SphorophBres fongiql stry,re characteri'stics:

1.  Czapek's .agar: Veget.ative rrycel i um’
(herei nafter abbrevi ateS(§°”5‘°SSh9’Man oval, °9M X 1.6—1.1p
Abundant, spreadi ng, parhetsﬁ@tagofmg okdd §s %engl um col ourl ess.

" Aerial nyceli uh!hr(herel nafter, abbre ate s, AM: o
Abundant , powd “%WCS( Rgd. LI 1" ).

Rever se: (her ei nafter a@g; &Lred as R: :

Viarn Buf f "(Rdg.” XV, 17’ é’)

(her ei nafter abbrevi at ¥egeasveSRce! Shyjcetiubdofhereinafter abbreviated as VM)

Sol ubl-e pi -gjrreht

Abundant, spreadmg, penetrate into the medlum, colourless,
~ Aerial mycelium (hereinafter, abbreviated as AM)
Abundant, powdery, Quaker Drab (Rgd LI, l""')
- Reverse (hercinafter abbreviated as R):
" Warm Buff (Rdg. XV, 17'-d).
Soluble pigment: (hereinafter abbreviated as SP): None.
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2 1163, 270. 2. d ucose

Czapek's agar: VM  Abundant, spreading, colourl ess.
AM  Abundant, powdery, PaI e Quaker Brab (Rdg. X, 1"" '-d)
R: VWar m Buff i : SP: . - None or faint yellow - -
3. e ycerine Czape-k; s agar: o VM  Abundant, fol ded,
col qur | ess. ' | C T AMY Abundant‘? Deep Aive Gay (Rdg. LI,
._23" . '), becoming - Li ght nouse G ay (Rdg LI, 15""
'-@ to Light Quaker ‘Drab -1,163_,270:—- e ~ (Rdg. LI, 1" ™ b) '
R VArm BufT. , SP: Nome—or Tt yel e}
4. - G.ycosge amwzgﬁk’ggﬁ VM  Abundant, r eadi ng,
col ourl es’% AM Abundant “Light Qive Gay (Rdg. LI
23t dMO Pal eV@lake&bundant, spreading, colourless. -~ Drab (Rdg: LI, 1""'-d) or

sonet i nes poor, | t gam Col-our (Rdg XVI,
19' -f) or col our\fgss ,Abundam’ powmy’ Pale Q““““sB“B(R“W % .

‘Boui'll on broth: R: Warm Buff. : VM  Abundant, f1oati ng on the surface

of the nmediumangd a f ~ colourless nycelia sink
to the bottom %g ﬁone or famt yellow. AM  Abundant, white.

Transpar ent 3nedlclymma(tzmk’s g@t:ubl e pignent. - 6. Boui | 1 on
agar: VM  Abundant, spreading, coI ourl ess. '
AM  Moderate, WAMie Atyndegy doldedagolopriesy. ofy R War m
BUff (Rdg XV kh d)Abundant, De Poareess I\% 7.

A ucose boui I'l on agarLight mouse (ggy()(llg’;gGIr}yl(S&’ig" %3 Q &rlbnabf ol ded, : :
spreadi ng, col our | esgRdg. LI, 1'""""-b). AM Abundant, -Deep Qjaker Dr ab’
(Rdg. LI, 1""" -ip).. off R Yel | ow Ochr e (Rdg XV, 17').

" Warm _Buff,
SP: . Fa| nt brown or none.
: _ - SP: . None or faint yellow.

4.  Glucose asparagine agar:
 VM: Abundant, épreading, colourless.

AM: Abundant, nght Olive Gray (Rdg. LI 23''*"’-d) to Pale Quaker
_ Drab (Rdg LI, 17'""'-d) or sometxmes poor, wlute

R: Cream Colour (Rdg, XVI, 19’-f) or colourless,
_ SP: .' None.
5. " Bouillon broth:

VM : * Abundant; floating on the surface of the medmm and a few
- colourless mycelia sink to the bottom

AM:  Abundant, white,
' Transparent ‘medium and no, soluble pigment.
'_6.',Bomnonagar o
- VM: Abundant, spreading, colourless.
~ AM:. Moderate, white to Pale Quaker Drab.
"R:  Warm Buff (Rdg. XV, 17'~d).
SP:  None. |
7. Glucose bouillon agar:
- .. VM : Abundant, folded, spreadlng, colourl&ss _
AM ¢ Abundant, Deep Quaker Drab (Rdg. Li, 1" ),
R:  Yellow Ochre (Rdg. XV, 17). |

8P: ' Faint brown or none,




8. d ycerine bouillon agar: VM Abundant, spreading, colourless.
AM  Abundant, powdery, Quaker Drab to Deep Quaker Drab.

R | sabel | a CoI our (Rdg. XXX, 19"-i). SP: None or
. faint brown. 9. Starch agar . VM N '
Abundant , spreadi ng, «col our| esss. : AIVI Abundant, Li ght
- . Quaker Drab (Rdg. LI, 1""' -b), becom ng Quaker
' Drab o oo : R Light Buff (Rdg XV, 17'.-f). '
'SP None. -~ 10.  Egg1,163,270° VM- Abundant,’
- spreadi ng, winklged. AIVI Nbderate, white to Whj W th
“yel Fowr_sh tinge asﬁd Glﬁ%e{me fogillon aga: poor, v@
The co’rcwr of the rredWMm chmg.ms, spreatingg kalopilesh White to brown.

ast extract a wr-i nkl ed,

spr eamg, col ourles " Abundant, powdery, Q“*"AIH‘;{’ Rblaﬁﬂm“ b&ﬁdery, Li ght
Mouse Gray (Rdg. LI, lﬂ-5"' " Isatella Colour (Rdg. XXX, 19'"-i). ' to Quaker Drab.
‘R i Isabella Colour. SP: None. 12. -
Potdto plug; SP:  None.or fijm bro"}ﬂlbundant, spreadi ng, raised, up,

“col gurl ess. 9. . Starch azar:  AM  Abundant, Quaker Drab.

Theicol our of the medi um changes to dark- brown after 3 weeks.

13.: MIlk: . VM: Abundanypreadiigypdendesss. f ol ded, floating on the
surface of the-nedi u QO| 1o heél;;m}dant white
~to Pearl Gay (Rdg. &%ﬁg%‘m Quaker Drab (Rdg. L1, 1 % St rong
peptioni zati on wit. hout coagul ation. . 14. Carrot plug:

VM | Abundant, spreadthg, FEightsBeff (Bele- &8 Bnfless. : AM
Aburjdant , QJaker Dr abg RdOnodel » 1""") - The

col Qur of the plug changes t 0o Bucht horn Brovvn : '
(Rdg. Xv, 17'-f)1lo. Egg: 4 B 1,163, 270
15. { Gelatin. AM  Poor,
whi tie, sl ow I'i quef actY%‘n Abundant, spresding, p ngkkd Nutrient gel ati ne: _
VM | Abundant. © AM: Moderate, whitd/ko wlﬁbuﬁdﬁymomwniﬁgeancramﬁhdu quef acti on.

poor, white.

The colour of the medium changes from grayish white to brown
11 Yeast extract agar: . '
VM: Abundant, wrinkled, spreading, colourless. _
AM: | Abundant, powdery, Light Mouse Gray (Rdg. LI 15'"“ -b)

to Quaker Dra
- R: Isabella Colour.
SP: None. '

12, Potato plug; ,
" VM: Abundant, spreading, raised, up, colourless.
AM: Abundant, Quaker Drab.
© The colour of the medium changes to dark brown after 3 wecks.
13.  Mik: - | | |
. . VM : Abundant, folded, floating on the surface of the rnedium, colourless.
- AM: Abundant,‘.w'hite to Pearl Gray (Rdg. LII, 35'"*""-f).
. Strong peptonization without coagulation, '
. _14_7 Carrot plug: | _
. V_M : _ Abundant, spreading, ;ﬁsed up, colourless,
AM: Abundant, Quaker Drab (Rdg. LI, 1'""),

The colour of the plug changes to Buchthorn Brown
(Rdg XV, 17'-F).




SP: None. 17. Nitrate reduction in Czapek's solution

(containing NaNJ err] 0.1%: Positive. 18 Cel | ul ose:

VM  Abundant, spreading, colourl ess. AM____Abundant
Quaker Drab (Rdg L, 1"""). No deconposition.
19. = Calcium mal ate agar: . . VM  Abundant, spreading, -
thin; colourless. - _ AM  Moderate, Pallid Quaker Drab_ (Rdg:
LL, 1"'"-d) ’ ' (Rdg. LI, 15 """ -f ). _

R - 4 Naples YeI | ow (Rdg XVI,1388,270) . - SP: None_Qr
fai n” yertow 20" Tyrosine agar . ' VM  Poor,

“thin spreadl ng, C I ess _ - AM None
R "ol our esétieﬂlulli SP: ‘None.’ . 21 -
Pept o’k@(agar M: Poor. VM Abundant spreading, flat, c rless. -
AM  Poor, Drab. y ( s v eft - b)-. - R . '
Faint Cr-eam Col ou g’R 'e’fbm action= _ - SP: .None.

22. St ar ch16casemmeaggdlaune VM  Abundant, spreading,
flat, colourless. AM  Abundant, velvety, Deep Muse
Gray (Rdg. LI, 15VM:j)Abundant. R Light Oive Gray (Rdg.
LI, 23""'-d). = aMm: Abundant, whxte,SEind hqdm&l%n i
1,163,270 - = . 5 23.

Ml tose tryptone &Fdr: None. . VM - Abundant, spreading,

U ’at 1500| (])_;Jr l e Qjaﬁa ref)lll’cu n in Czapek’s solution (conté%Mlg Nal@%fj?ﬁtmsltwguse G ay (Rdg.
""", - 18, Cellulose R Li ght Buf f (Rdg. XV, 47 -f)
SP: None or fai 24, Bennett's agar:
VM.  Abundant, sp adl b““x\’!lnf’ Spreadiog ??1""%"87 ourl ess. -
AM * Abundant Quake: Dmhdahq queep DRV®RA. My ab’*GRdg. LI, 1 " " '-i).

'R Col ourless to Warm Buff (Rdg. XV, 17'-d). . .
SP: _ None. No decomposition. T '

‘19, Calcmm malate agar:
' VM : Abundant, spreadmg, thm, colourless

- AM: Moderate, Pallid Quaker Drab (Rdg LI l”"'-d)
- (Rdg. LI, 15'"'""-f). )

: .. R: Naples Yellow (Rdg: XVI, 19'-d).
- 8P None or faint yellow. -
20. Tyroshle .a'ga_r: | _
- VM : Poor, thin spreading, colo\ltl&‘ss.'

_ AM Nohe._
. R: Colourlgss.
SP: - Nome.

21, Peptone agar: _
. VM: Abundan, spreading, fiat, colourless.
~ AM: Poor, Drab Gray (Rdg. XLV, 17°"*"-b), a
" R: ~ Faint Cream Colous (Rdg. XVI, 19'f).
- SP:  None.
22 ~ Starch 6aséin agar: .
- VM : Abundant,'spreading, flat, colourless. N _
AM: Abundant, velvety, Deep Mouse Gray (Rdg LL 15" "),
'R:  Light Olive Gray (Rdg. LI, 23’"”-d)
SP:  None.
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25. Starch hydr ol ysi s: Hydrol ysis, enzymatic
zone/ growt h zone 30[err]/1err] or 28[err]/10[err] C.
Utilization of car bon sources abserved by the Pridham Gottlieb nethod:
Erythritol , _ Mel i bi ose ++ Adonit ol
Mal t oSe ' +o-+, _ ' . S-Sorbitol - +
‘Sucr ése A + : - . L-Inositol ' +++
- Lagt bse - e 1163 270[} Mannl t ol +++ - 5
. __Raffiinose- o + : Btettot— +
T Trehal ose - R & o . D- Xyl ose . +++
-Sal i ¢| n_ o 23, | , Maltose tryptone agary _ . opi nosg : e - -
Aescul *’n’\ . VM: Abundant, spreading, flat, odlouﬁ&i bose _
dnuliny& s D- Gal act ose xt.r an
+4++ S ' Géﬁ;eﬁ# 1\’4’91'1'86 Gray (Rdg._LI, 15'”") to Quaker Drab Sodi um
acetate - D Fruct 0s v - Sodi um succi nat e
o+ Eﬁ'NBnnose . R:++ Light Buff (Rdg xv, 17f%odi um citrate °  + |
- Rhammose +++ .Cont rol _ Remar ks;
+++: | Heavy growth: SP:  None grfuint yellofy growt h: ' |
+;  Fair growth; 24,  Bennett’s agar:[€Fr]:  Faint growth , 6
1,163, 270 Conpari son of the above- nent i oned From the

above- nent i oned pr ope¥M;:es Abyndant, spraadings [fist: Shjn.celoutless cul ture
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escription in e ‘Act1 nonycC Sstrain. of treptorryces
ci di cus and nameH Chlotirlessr to tWazm By (Rdg. XV, Wakdnan, published by - it
tonyces. fungl Ci d %? B- 5477. The W1 lianms and WIikins Conpany
P%t ned by UV-irradiation, shows that the strain
e in the present Sm{cmlydmlysay irradiation and m)nospore culture. The
tion has norpho] ogical characteristics 2 o %m osmol ral
phores-and the sH¥F r°ysmnzymaﬂefm%ﬁ°‘9hé°n§nﬂ°r‘ 103 0or 2ROy 070t Streptorryces
of the spores is spiny in the sane way - fungicidicus in that the
)jphor es f Gr m Usilizadich ofh&oﬂsdu@e{mkmdbmnmmmmbmmm eristics 10

I, the, surfaﬁrygmﬁ t he spores |s spi nyﬁég of the tant are shown

e fol I owi ng. 10 -“aeri al P¥um is gﬂ' y, no produced,
Cul ture cha({nﬁgterlstlcs 4 of St r ept QVIGRS thetgtrain is of the
hrom)genl ct fungi ci di cus No. B- 5477 mut ant . - 45
t here argsg’@ﬁ%‘ di fferertes in cul - SWr% speci men df Streptonyces
ci'di cus No L-Inds}tdi® characteristics betﬂgaggg this styaiyn and. B-5477
eposited at American Type . c 15 Streptonyces
ci di cus. D-Mannitol +-cChl t ure Col I ébﬁn@n Maryl and; -U. S. A., under
- Nbr e f| cally, Strept onyces LCidicus, ,the accessi on
r ATCC—21013§§%3J ~ produces a pi nk.fs uebl e pi g°lr—r_r'3'nt when cul tured
nst.i tute of Bexmm ati ont4kaka, under Saldn 50 - -breal CI um nal ate
and -weakly ¢ ates ‘accessi on/nunber | FN12439. -
.and pept oni g@%q}lﬁ%ﬁ( on g’ rf?'l k nedi um sscabd The ant bacteri al
rum obser vedLkssrtoke - 4 contrast, . Intlé pr esent StI‘:EiI n ‘does not
streak method of Strepto ces fungi- - produce .
a sol ubl e pi EFr,' i f"‘l?l +does ci di R, B- 54T‘7+6'h the bouillon

" D-Glucose ' Sodium acetate ++
D-Fructose 4+ ) ' | ~ Sodium succinate +

. D-Mannose . _ +4— ' Sodiuﬁl citrate R

‘ Rhamnose  +++ Control E
Remarks; +++ : Heavy growth; 4  Good growth;
RS 4: Fair-g_rowth?;[ - £ : Faint growth,




produce a soluble pignment, the latter is pale and glycerine bouillon agar
Is shown in Table 55 yellow, and it does not coagulate mlk on 1.
Streptonyces fungicidicus No. B-5477 was a m |k nmedium but peptonizes
the mlk so streaked on agar plates and incubated at 25 strongly that
the peptonization is conpleted 28[err]C for 4 days. The plates werghhen
Cross : 25  within one week. Further, the present 'strai
streaked 6M th test- organl sm; shomml,lds,z‘ﬂabl e 1 utilizes fructose 3

salicim, el are rtn Nared at erfIC cfor @"_
R o Ry Sl ol R cuf e o UL o podeve
S,

and G amyeQEstiptié in * The Ad OVeimcY , strai szpapaw&eﬁmgzwagm fhmedis  bacteria
wer e usgdl amdudnchy SIQA. Wﬁlksnsn,vﬁubhshed by it Streptomyces fungicidicls Ngon-—ﬂﬂmg

Fungl o nfl igkigs b- A sy Th@&tﬁlff&d&g}g fistion, ysed. s
S T R et e R ? R e

# 141 10T muug
o nhl biti mecke:&ghmf Oib @ f LR tomyces Sfd&! f&h waak ¢s| fly it WRSh@bGay i N t he
! cul ture fesgigdiziesim mSthmmqmed; form a as the original strain, Cultﬁ@ charactdpistiss h nor in

-—

L L L

t he ny)(pe|splﬁ\ the surfaces of the spores is spiny, the of the mutant are shown in the following. 10
t 7~ "'aerial ‘mycelium is gray, no produced, and Cultur%#r__w stzcs of Streptomyces )
a . the, strain is of the non-chromo emc t furgicidic .=.5477 mutant, 5 |
! Anti bact er Hewever D&t hrd BdmeOdiff amycea spddinieh 61 Stiepidmiycdfunghidichas Mo by
" the cros surgtdagmrim tpedeen this stram and B-—5477 was deposited at American Type ' c
i . I nhi bi BorSgreptermxs (i czscjzcus Culture Collection, Mar, g_ US.A, ugder : 15 o
P T Mare specifica treplomyces fun ccession number A 13 and .at 0
; Boui I | on prodéides a pink E-P Eﬁ?wﬁ [i’hcﬂrgn b Ltitute of Fermentation, Osa Gﬁlﬁf iehb@ col i n
.0 O on calcium malate agar and Qeakly codgulates  accession number PFOIR438.S vul'gari s . 0 a
0 - and peptoniz¢ milk @ a milk medium, Sithp nyibwtegeicpestram obseryed by the 0 . 0O ¢
12 Z_P In contrast, the present sirain does not cross stréak method of Streptomyces fungi- _ 20 d
Y ~ produce such sol:t:élidg mentqi' at does cidicus | B—5477 on the bouillon aﬁé ' 12
LoYe o produce a so tlet isSpale and gl ne bouttlon agar is shown in Tal 55 : (s
50 to - yellow, and it does not coagulate milk on 1. Streptomyces fungicidicus No. B—5477 was n
"‘Nc a milk medi@p dut mg;gonagq* ggsmlk so streaked) on agaf) plates and incubated at 0 b
BaCI | |2§S sgqmé\y that the peptomza n is completed 28°C. for 4 daysyThe plgjes were then cross 25 1
S h i3] onlﬁl week, Further, present strain Ostreaked with test organisms shown in Table 1 w
acchar O@ﬂrﬁ f %nd salicin, which "are not “and were further incubated at'37°C. for’ 20 60 . A
M cr ococ atikized bﬁsu@tamyces fungididicus. O hours when GramOpositive(ind Gram-negative
| ess Additionally, W@qptygm;eer ifengic@icisu nbacteria were used)and fo. 40 hours when .0 B
0 30 forms Fungicidine” which is a fungicidal sub- acid-fast bacteria were used. AR 30 -
| 16 3 27 tance, while, the present stram does not form Fmally, the_inhibition length for each test - Tabl 1 w
ch a fungicidal substance in -the..culture organism was measured. g5 l'able N
_shows t hatothShor &p lengd@eifuml UNQI - 6.. ucose boulllon agar: (VM Abund- ta
ci di cus No. B-5477 produces antibiotic sub- ant, spreading, colourless, .
wri nkl ed, (AM). : st ancgggMi ch are nainly active against G am 353 f:’
Moder ate, powdery, white to Cream Col our, ositive bacteria. pi
(R) Pale br OW{{E W spectrum of Streptomyces fopgigidietts N Tchar act eristics of
Actino- . : 5% 1 1 on agar - (VM Abund- . 70 1\
. nyces, especially the genus Streptonphserydb® (ma)t . spreadi.ng, col our| ess,4° Eg
wrinkled, (AM not generally—+ o Mdderate, R
 powdery, white, (R) Pale brown, Bouilonagar . Glycerine boyiflon sy acteri stics of ®
t he ‘Enducaci di Ng¥eia &iSP) None 0 0 ' o dugi ng strains. | Cc
8. Starch agar: (VM Abundant, spread- - - -7 10 - - Therefore, ther® ¥
are many ‘mut ant@"‘&'ﬁd’"’ﬁ’ﬁg, Must ar d0 Yepl ow, penet r@tes®into the 75 . " an
S variants of Str K% ngi ci di gus . mediu ( Abundant poWdery, (A
Pale 45 S &SBM%%W o o hd AM | Ye
“Ochr aceous Buf f Becildgsub@s 15' -f) to0Cream - 2 12 Armng the 50 .;‘;c
" mutants of Stre ‘K%ces fungi - Colour (R) Napl es_ Yel ow to Ii ght Cchrace: :
ci di cus B-5477 f'f013) regar Iesg ous Sal. moft (Rdg. Xv. 13"-d). (SP) " ant
None or- Bacillus bréoly  Of vvhet heo the mut atlon i6 capised naturally  ‘faint Ab
yel low. or artificially, f of? b
exanpl e W|th X—‘F“&Sﬁa’f”f’%ﬁt’"“’“ 9. V\h8| e 8gg medium PvM OMbderate; nent, )
ul t ravi ol et - r aymicko@ded Pl Or by thg spreadi ng, “Nagl esgYel | ow, (AM None -or 4
very _ - action of chem cal reagents, any nmutant which less
scant, white t oMeplsgerismegiupur . Col Bur Bf 0 0 - 60 Mo
: ' - o Nos
LS
' ing,
65 whi




can produce Enduracidin can be enployed in medi um does not change.

20 the nethod of the present invention. 10. L[err]ffller's nmedium
(VM Abundant, 85 The m crobial_characteristics of the
“mut ant  col ourI ess, winkled, (AM None, (SP) None, 55 (ATCC

No. ’21014) derived frbm Strepto- Strong |iquefaction. -
nycgs fungicidicus No. B-5477, which may 11. Yeast extract agar: (VM
__Abundant, be obt ai neq b;/ uI t raviolet-ray treatnent, - ’
T spr eadl nd; W[rl mktet—eotourtess—t D f aitlf 25 rayy

35 reat rrent 0 that G?"al’tvmesofunkzhe 6( Ay PONRET cam
. Col o ;rgq‘i?w gg-vaa?? produces antigjorig| subt r antn sﬂﬁzﬁg a@gﬁ Méar \o% Abiund”

which ar 1 W$vrmkled
Napk es.\x;aj | msitive  batent prainly ac"v?{éqaf"f)'v@'(‘ﬁd atc, , powdery, whlte to Cha NBO| ogi caI

Char actePi st ilbs mlCI'Oblal charactéﬂs’ucs 1of' Abinol 0 mhg’( edans- Sal’ m)n
4Sane as thqutée TSP?]F‘ lgeims Swaptomyces, are ( ,) (e S c‘{.‘;;"l‘:;‘t ;8” (VM) Abund-|370
cul ture chag @ o t'e t d this applies also to Mod&afle B wrm}tﬂw un dant |
a the caﬂ'ﬁ"[‘ -
spr gad- ducing strains, Bou abfe- pS Hﬁe@s coI ourI ess or ye dw ing,

wri bkl edl® anThe ﬁfeh | 800V maby RO, 4nd95ine ar oG (VM) Asdat, apreate  nycel i af -
ason Yari ous g CYs tr S4ertanyces f!gkmb)w ﬁ‘&m g s )Yel AR egare ﬁ“? f,ths 075
Maspi cot YeIA,ﬁmy Q,B / dfdsé of I\/Us0chrahdog; u gveifgfs_ ma The col our}
of "t he CIdlcﬁsaB-d-SA‘ﬁ ?}/ fﬁ ard £ - oupy R} Nhpl b 20 hghmhrhldll beconmes }
brolwn. - 15 of whether the mutation Jhﬁxsera {]iy %T ony&KdgX ol3"pdb dSRName or 13, :
50Carr ot “‘ﬁc‘ 1 f emahdamtx ray treat-

- cul ture n”e anof G:ngd’eousréﬁm’g,fmpﬁ%%now, ih?}‘ﬁ'go%m o st

s,a

it joccassi cmaalrddycemne ‘| white eto @d'caxhe(:ol&uqt €bloabe

Ochir acedsthpethod of Ishegbrhsent mventm eomngoﬂﬁern:t ,;‘;Z'l‘ue M =

55 GChr aceous cﬂ‘ﬁ;@‘f’blﬁr raetezﬁsgurof dife rinfighe rfedﬁd:ll&% wrinkled, (AI\T) zsrone,) (sAl?)undim’ @ZGDEK g .
agar: . Veosycad fugici . (N

StmptO- ClSa'blgellquefactxon -
- Abd ndant i ng ul@g,ﬂ,fc{ f% ¢ 114 . Baw|ckiraen agaf NVMMSastHan,Si Nks to |
thd - raly treatmet or f@ﬁm |lSUﬁEonp@f ée %ﬂ ’m";’Aa’é;ltng%ﬁol wglese kg faim blowi, t ogg1 and |
60 abu nda'nt oBgwson the 105 N les ﬁﬁ'ﬁ&n@ owdery,_:-
- Grgam Olsﬁorph k%gf”ﬁ‘ﬁ' e medi um X&I;)Il(z{frl.}io)w’ (g) Am@,%? ag?ls_sal mos =
(Rdg. XVI , BLQCuIEu)-e tiara sﬁcsdff rH¥Bous BuGS(P) prnrwn AM l\/bder ate, powdery, a
vihij t e, {0 P) The mutant produces colourfd?d(ﬂ 1? hkl
65 Collour , ;15!:@ HQ v .culbdds.C arlr 7%,-'— (A?\d) f‘:ll::i% -
‘Qdyceri ne t ] E é g(dg 9,1 2 '—f) of| §lus-y el.lklﬁV\Ochraceous-Buff Tll::wc:gl;rwo;tetﬁ: A
Sane ' as on mup mu&gg h r;EYgellﬁeDrteedhmbecomes brown. 2. d ucose '
Czapek'35 selibie ni\lm&ciculm@ aaans and ) eplug: (VM) Abundant ant, 3
. spf eadi ngp‘gg‘iﬂfs’aﬁﬁuy @oducesoa p& ytllovyﬁi]ldblé W. white, é ? “ffn( Atl\/ﬁrsAUtQﬂdant :
Caepek's a a I\/bder at e,0panee rsﬂmo t I\/Ust ard

F $B¥M) dam,Gpreadn  None.
R%E ﬂ%ﬁsm\ﬁ, o?

grpwt h, 1

Yel | ow, f(m| Nﬂmﬂh‘ﬂt, um does not change. eT

19 - - d)4° R mf@melarpaleCﬁll ﬁu 4an °“|'11°h (VM) rﬁcargrmuts ho tw | nkl ed,
150 to Mg gk \M ,‘Ea gP)the ﬁ(& g0 ting \ghithec 105
pejpt oni zaRapRy,’s 5r,o gt° ESOCI’“"CWS B“ﬁ brown (AMI) Qoderate Colourless to. pale

wi 1 hout C@!&@wSiIubl@Iibg o 1‘@“‘* G oy ’Cg,alomk S't%iésp) (VM

gment ( SP) None or bouil

Abund- 4 Yeg*’)" Nut rient gel‘at G9e l on, (;:YCermc bouxllonan;[u .
spreadi n @PB B agag: [\ gfomh@sd reoftld he ?
tﬁ ' gmki rodg'lft’e co:urless to Yg:t) Aﬁwﬁgantlgd%ﬁe Yﬂ' %QI 081’e to Napl es,f
Ochr ac ouiéll wﬁd@?‘ cﬁfﬂei eMustard Yellow, ﬂoatmg E:Bth i’é’a f (R Li ght

Ochr acto A’B@Fﬁlﬁ Y(eRdzg

15' - : [ B ff R )é\/ 1%
d) t cheai'F g ya%ek’suagar 1&) Abund- . lth‘out e nt t é on with 0.2%

%‘lﬁ éizl"zrmre goivglyesinkledst r ong 124
($P) pal @ny , folded, Mustard é&

ellow qp@ :
NaN( er r ]*Aeundant, powdery, Cream Colo t to ]g Sm aceous B Wege&@ &He tuz mkl@l our- (V)

®t PePtonization strong 115 - b) |

Mbder &P 'FquéR)llngwt Oghracebus Buff TRE (AM) Moderatep ahite 19 Must ar d
Yél'l ow, b% (ﬁg ¢ M (Rmzv nésd.l_um Wit é‘é"s“’h("kwgmue?tmne lzpow |
60. Moder eGluy ﬁ S Yel | OW18 ( el$Violutior! :
Npne.  Nietsr &t @Musta U.%&m arpmm olour-. (X M) gﬁﬂfe) flodting @fﬂ}’ozl/ Wﬁ?"é} ow. (R)
Yel | ofp ate, wedveky, Massicot Yellow (Rdg. XVI) Eéymefv},,“'t’;’ colourless, (AM) DRBerate, pow- .
Npne. None. to Mustard Yellow. (R) Yellow, (sp) weak, » (8) Nopg,| Niﬂa@s@ducthw(l\i/)&
derat e, 5cq§oqm5,{ B. cCélamiet |90 283 Modét at e,
spread- ing,0 célsugiagn e v dmgb‘F’e’ gto Crap Col‘n‘tndeg;7 ﬁg’ (E&;};’ ﬁ:,l\‘f%ite i ng,
cbl ouf? ewhite, ®Ngplou p ° f%‘% clirgrediSeimon.
hr aceous- Sal non. 65 whi t & $ ?%s(YM)Mthomm
. Calcium nmal ate agar: (VM Moder ate, 130 _ 3
lf 163 270 colourfess to Cream colour to Ochraceous- . 22. Peptone
. . (WM I\/bderate - Buff spread| ng (AM Moderate, powdery, spreadi g
""col our eSSy (7 T POt E—himtamtoRale (chraceous- Sal mon, (B) ¢




C. Utilization of carbon sources observed by Pridham and Gottlieb's

10 nmet hod: Erythritol +

D-mal t ose _ +++ Adoni t.ol —

Sucr ose ' g [err] D- Sor bi t ol : I

Lactose *CO I =inositol - +++

Raf f i nose : _ : .

2 D- Manni t ol Salicin +

Dojlmj $ ol 1,163,270, pesculin +

D Xyl lq}yukf)fglcss tdo_ Cream eolotr totOt:hr_aczous— 22.cl ) Pepioxlm |1 hmrEAM§VMg Ntl:dcratc, o o

spreadin i e, powde - spreading, colourless, te - '

. E-SS "BN\ ; g Pale Emm%n,’(ﬁ Cre:r};:- '-_'-ﬁd?:ry, v_vhéirtc Pale‘-Ochtacemfs-Bmkgg%,i‘fg _ . e
. Ol to Light. Ochraceous-Salmon, (SP) = 15'—f), dtirikss @1 Eream  Colour, o e
D Gal ose +++ (SP) None,NonCchfofndgesic type. ++ . pa

D d uc@te Tyrosine agar: Scant, thin,  23. Stai€h dydrplysis: Enzymatic zone/ 5 w

D- Ma_nﬁ@g@ss, (AM) Nonc, {R) Colourless, (SP) = Growth zogegi22P"f{1™" or 26““"/13@.ycel15i ne . ir

bt o D- Fruct ose ' Rhani nose +++ S m

Mel i bi ose . + _ - ..faint _growh ' ¢
+growth. - C. g;nthza‘gon of carbgn sme?bawdgqyog&dhgm am} ththem: it Abundant 10 ;l;

growth I n tﬁ%'met hod of the present invention, nmay be added to the

medi um | f Eeslesdary, t hé Endur aci di R-nphteseluci ng #edstn of Strepto- ad:

nyces, fungi cidicus is

- conventi onal . 5 m
a wax, a 3520 °

nutrient factors or an angif.oam
i ncubat ed | A% ®edi um ing%a Suctogs

gent such as an ani mal oiT,

-cont ai ni ng Das&bitst | at abl e jcarbon. souLees, vegetagi€ oil or a minéral 0il gy
- may be. added,  digestible nitrogen sources and other necessary For the my
culture of tH&i®hduraci difitproduc- ~ n nts. * 0 M

i ng- strain, Myeaaeer ged jcyulit ure or a skgilshng | Stargh, glucose, I'ébtose,
mal t ose, gal actose, culture utilizing a liuid mediumis preferred. :
sucrose, deRukjtl gl ycerol for nmillet jAsseWinpay But, s occasi on demands, aof

or

surface cul ?gﬁﬁosrm 25 _lpg+errpl oyed asplfg €arbon soupces, for ex- -may S)se 2::
enpl oyed. The tulture condi'tions such anpl e. The rirtrogen sources ext
i ncl ude, fol-&xbinos@s the-t+énperature, Nahewwe period-and pH anpl e, ba
pept one, so tggo%% eoovvder, cqrnsteep, oka_gr"le rtreedi um r_rl_a be determ ned so an
t hat | i quor, Fr_eat extract, ammoni um - earts and t’he production of 30 aci
Endur aci di-nheaa®®s a +-prgani’c or i NNEgi&mEC Nitrogep conpounds. Fur- ;‘;
maxi mrum When _a subnerged culture is egx 45 30 ther, a small quantity of va
i norganic s&-Ce%Ech ploydd, the pr odﬁ‘E’l‘?'orn of End"‘?'ﬁci_di n be-  as no
chlorides, ghpgsfates, apgisalts of negalhds conmes a npxi mum-general Iy underag
such.con- .- such as calcium zinc, manganese and iron -ditions as at = 3 :d:
25[err] C to GlBpdner | C., attdround .a - - res
1,163,270 - - : ' . 9 -~ neutral pH am
1 1 & D-Fractose +++ ) o . !

and for about to 10 days. - with [err]rd volume n-butanol relatiively to -
the .~ Rbemnos€Endur ack#tHn t hus produced is contai ned whole vol une. 40 °:‘e‘
nostly in-t % "iEiXs%el I um bu'g"_ also in.,the |liquid After the above-nenti oned™
extraction Wletl o : : ' tur
: ' faint growth wth . my
4+ faint gro +-gro - | & w
++ Moderate growth -+-++4 Abundant growth or;
’ . - ace

. : _ |
In the method of the present invention, may be added to the medium. If necessary, 536
the Enduracidin producing resin of Strepfo- conventional nutrient factors or an antifoam- . - 50 for
.© myces fungicidicus is incubated in a medium ing agent such as’ an animal oil, a wax, a 35 o '

20 containing assimilatable carbon sources, vegetable oil or a mineral oil may be added. " of
- digestible nitrogen sources and other necessary For the culture of the Enduracidin produc- act
nutrients. : _ ing-strain, a submerged culture or a shaking ad:
Starch, glucose, lactose, maltose, galactose, culture utilizing a liuid medium is preferred. .55 cor
~ sucrose, dextrin, glycerol or ‘millet jelly may But, as occasion demands, a surface culture 40 : fol

25 be employed as the carbon sources, for ex- may be employed. The culture conditions such to
ample. The nitrogen sources include, for ex- as the temperature, culture period and pH aj

ample, peptone, soybean powder, cornsteep, of the medium may be determined so that to
liguor, meat extract, ammonium salts and the production of Enduracidin becomes a 60 tur
organic or inorganic nitrogen compounds, Fur- maximum. When a submerged culture is em- 45 int
30 ther, a small quantity of inorganic salts such ploycd, the production of Enduracidin be- (co
as chlorides, phosphates, and salts of metals comes a maximum generally under such con- the
such' 3s calcium, zinc, manganese and iron ditions as at 25°C. to 45°C,, at around g wit

Jtan mramon b i ey ot = " o oo
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"|nsol

part of the culture broth. n- but anol has been repeated
once nore, the 5 Endur aci din thus accumul ated in the cul -

n- but anol | ayer is washed with [err] volunme water 70 . _ture brot

i s recovered -and refined to a de- relatively to the whole vol ume, and t hel

exs v . siredpurity by utilizing appropriate neans tracted with

aqrueous aci.d solution (e.qg. . with adequate consi deration bet

gllven to pH 2, N200 HO or N/200 H errolsqerr]) to pro-

prloper ties of Enduracidin_ for. exa duce an aqueous acid sol ufi

cont ai ni n@utré‘lq:H and for abbtk 3 |&D$(Eddy§| ng twhﬁ Frel | fvf)l&ﬁ@ﬂﬁﬂtaﬁwtr&l&ﬁay Epdse aci din

active i n ﬁg@j{r@mn thus produced is contained wholc volifipe. - and the inpuritiég
E ?‘% )by also in theliguid oy oRfites Yei"t‘mn?‘%d S’EI-HF@Et‘E to the

tijon cqre

Wit h n- butusenibthasé recovered and refinedcks QF @Abirdidrdly tthe |w’holb QBiu%
8. fo The ﬂ:eﬁ)mumyoby pak}zg)g :(pptopmmmemn-tracted with an aqueousAscid helutiond@gaci di n

“exi sts.no iy n“a"t: gF_ﬂﬁ‘BErr‘amPHl?aWP%H@b N, um
18 o BN T L S o W ) TP

'ext ract.i omdvihé IimlﬂﬁtIQOxHSsoluﬁﬁty, in distribu-

CO t ai ni hepltbdacbrathf itV prafgrabig Ifexmthe re- hydrochloriS W Q&lﬁuoﬁ d N ejuthufzn and the
liguid pa'F°t’°f!0Pf Eltdnfa&dlnm ISFpmtg heﬁrscdmcémauoatareofurthéf hrepeateds ud ield an n- 20 the

“cul ture b mm :g%&?,hqgg - o p Pta%muézﬁer ;ﬁymns tt'erm gllmglffds}flerr s
- cohcente ai’h@ lfufé tEEi'Espectx , t0 a separation n-m’& TI.J concehtr mu
taj n degrea;unmaechepfoms.t h wat er and f urdihegree, washed with watet Iand)m&t:ﬂ ce t he

separ at i o bibr 3 fhe senaration ot pwrifiestion atcmenlrmed/acu(matat a lowwenipenatper at ur e
of | Endur ajj, t?ﬁ » Syl adigred by &, diftilh ly; il th&f’fm*t‘fmtﬁut anol ,

un}r | 2$eandetrBl bbbt Gesults are gfvrfnanfv °l‘éeﬁ§ afmum 0)?5’@? a0 tlte s’%ﬁ“é’?‘@ | cgosol ventii'

anpunt ofexnadum arvadried out twhik nShyiBiha@ mub,ecormser is added @the astdenbdden-tifmbl I esul t s

ar gi v enbasip 1{1% fol{pergcybygmiactmn with - in one-tenth volume to yleld the yellowish-

extractio ‘qd t lﬁf&glifhates wich, wgﬁﬁje to the
co densedacmﬁki% :fle:ted?l%yg}ti‘til‘l:\:az\gxlg; ttl)lferh i G{vﬂ&ﬁﬁ mféili‘ o éﬂlmm 9:e><<j5r acti o

Wi th in iogighdragwrtiticas Oft Usredsbrbablel & ﬁi:tit hﬂau)l@ hOgbb -part of the accumiMied@qUEOUS
acj d sol uYafed fharcoal under alkaline conditions (3§ w@m pitates which are separated

. Thee 'presi bt} @ad asqaeo e b S Son B
lizi ngadsdlﬂablf:oloﬁ son G o | e Iﬁf:tuumgtam rghinsg | BualluC 3§Y, 95

accun%r"t &ﬁj arg 'ﬁ? g} ns (pH
A d 1 f
oo e g, Aol U S E il i
hS:0 e.g.

de subﬁetdamcs felivaeS ant i'mcr ob| al  ous acid solutiondie pﬁk&@&moﬁg
i di fied shuma@bqamdt yromf tES’- @(ilE) i!@kﬂlO@ltthwa@ed arcqai, lehx

ts per organic| solgema,mg net70ﬁaemx&iuus IR--45, Rohm & HAS Ioa,s (SAQ. toAirberﬁ ite

|tp|fgur times as moygthe ApitleThy treated RolkEign,_is con-
or derai%émr g'(%‘ "§ and, - gentrpted, or freeze-dried to yield the pureqy ed:

témperat éuve redient.

80 Ofor 483Gk e s Ak Giotve mprediet! ARl Y YEPHAY

_ ext ractmngmﬁuﬁh&;afumdraﬁd Eonbhing PR almlay Ueefuérégg-rsﬂ,ecteg{tte ﬁf;rﬁw@nsﬁbggs ance
di ssol vecefiBndusridifyshewing @ rong antlrmcroblal magcbeonhtmgeds irfte |its Gydrochloride by,

ous acid ”%}lﬁl}s‘t‘gtﬁgﬂg‘]g’ c;g@fé‘m@bt‘}f ”% IE h ‘:fl‘ie'g gﬂ‘tﬁhavf%;;vém% Eﬁ?s :ﬁ‘ﬁf cel i um

ObE ai negl cohde b distitP al $aP! €-

't U{r e br ot followed Wi Sddjustmentt Wi tn/vail;ﬂatmc n. Vacked Sith attivared erdrcwl, igkn aci d, aﬁ'zd; |
t hen to pH 3, and th‘ﬁm Aggrate] is addwénn sm#} moiogdy been gritedawith arpcidwade  treated
to

V\nhaV\E%th‘;’r

Conl i okl g M . L Mpriin

ﬁxe treated s glonut_h %qcenﬁé;%{ F°°8r aci d
organi c Sialo\hdéthyl actagh. layet) %n ﬁkm? aqulaqttsmur |e&s-ctifota

gkﬂz 125

“U.B. A) tleontaining some Preﬂpltate)asslata@ndefronn acndrmhydmhlbmeee to four t| rres as novd

hed ek @x- ph

char a&¥ rE-8: ﬁ%fhtﬂ(trﬂds wdédﬁb-dme-f@ﬁlﬁactr- tar ni n a greater part of f

tone, 1on lce treatselgwx aweal gm aureus a ?
5, 0e- neutral or acnd co nﬁ éﬁﬁr éﬁm 0§,q 10, 00Q

h__

S .

@thgﬁulvé ;‘ﬁ&@:ﬂuﬁt&pml R ﬁﬁﬁgﬂg ’la * een ?ﬁv\ﬁhgﬁﬁﬁ@é el racti d{h

qubcRls BeL@oh , is istbjelied R Ahe” abl y forf
re- Q%g’?‘? Eng rbpt(«jeeao‘wqj hgm phageégrin ambbvt-mattmwdtehtrmmn with »n-butanol atcover y of |

En ur aci df fgieoasentei & ) ta‘F"ll,lr1 Yrepbipivedcsared to yi elfd
tn- o BSEC o B LB R s [0

CaAtanu CLuate ot

~“not lower th ley ) r &ntimigxobi 3
out an organic sol gmg Eﬁ’;ﬁt}iﬁp queous p%l;ﬁvs %‘ﬁ—mo u fir *l' Itration,
(4 d

fd

th aC| d Tlﬁ@yl @%‘S‘t - This powder is afeFLea"\SloI une of
sodxum roxld sodium, ca t

th f’ﬁ’w Ex?;;iiék %gt?'téfi %Sﬁ"ﬁ.&‘t ' aﬁfﬂﬁ ot 130 -

50 to 70% rret hano room terrperature acCtive |ngre lrent. 50 f-:-:

abput 3 hours. . The active i ngredr ent obtai nedg -

in this way 115 o The extract i's separated and contains plenty.

ey be further subjected to purlflcatlon or -

of Endur aci d| n
shovvr ng a strong ant| mcrobl al may be ' i) EeimiEo <
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St aphyl ococcus aureus and of 10,000 to 15,000 powder is adjusted to pH
8-8.5, and the units per mlligram against Bacillus subtilis. treated
solution extracted with n-butanol, fol- 10 A 20 to 50% aqueous_
met hanol solution. |owed by condensation to give a cgndensate. this
powder is passed thrbugh a weakly ~ Ether is added to the condensate
obtained 5 -basic ion: exchange resin, and to the n-butanol .to yield
Endyracidin initsfree form. . is added to the effluent foIIovved
distPlling. The physi co- chehi63470 and bi ol ogi cal pro- of f wat eﬂ .
m?t han&hpi@@co@duyﬁtr@zs SrANDE 0600 615,000 € [pbk P 1§)Ldrga:d%a}ﬁ-t QLI st g gpuri Tiedare as

units péringifig@ini agﬁilsyBac’iIhEsuaﬂHeOUSreﬁ&i dolutieNex@hctddWith »-biednblOYeE- 10° 1. -
_EI emené{@r 0 a<n§P° Yoshqyeous methanol solutiofEn dawed by déndensasion kesgive ©Eqn saH. N.O. and d

at o his powder” is passed through a weak o thcr is added tq cbndensate ol tameq\|( %
_ g5 . basic ion-exch and to the n-butan Id Enduracidi %
(0N is added to ¢ ﬂﬁeﬁl followed @stl lﬁ’r l)hysxco-ch i l lcal 540 3 .
- 14. 4500f5 water #d. ndctifindd to give a cond tles of EhStehcidinNhgy § 8.5 ?
6. 290. 3 Alternatiyelg,) the 5q“e°usz9.lmoof5thls follows:9. 420. 5 : free for mis -
her ei: anteEIerﬁema@Mﬁa@sﬁf erred to as A Whl | st the hydr ochl or| de formis:
herelnafte# n@ﬁy referred to B.*1). The free formstill contains 336 3
~ 0.5% chi or ’f‘?@“ﬂfhﬂrf? Siof & HHNQ: gpd Cl atoms.  The chiorine content of about
. 3.36[err]0.5% peratoy e, ang @gheir a ts var oly1 acc oy 35 .S
consi-dered to be duevé”o st ronq (;/I oni ¢ bont aér?c}e)nvm t hqltf gé)extent of

hydr ol §%&§ frm%o  o3.2850-48| ents- 5Gdﬁeﬁ ngl4. ‘ﬁﬂkﬂ:@h 2hHELMAS ndt36yet5 From those

.chara %2, ci dj onf

‘regar gg%%@s%&newﬁggg?g pek’%%6 3 13%%% O, é;t;rr%d?\/bl e%q:‘ér Wi ght and Th

St r uct (Jiheyfreel is hereindfieusimply referred to as/\herm&mémydmhtbnae fosn R etindfgsed With a 6 gpgy

On t hesBRinsfermrbia B-*1) Lhefree formestil pospajns 313§ + 0:5% chloring atyaiindie molerulee aci d - brom

soI ut i ofhechldrind [coment 6 atoarr3.36:40(5%4t iperaturz)) aade theib tambut@Cvaby inf ackrat i33n of  En8urform
r’éﬁ?“&‘ dqregd tﬂée %E? grongiopiy Rending  afcetwids the e*s!@etof hmlmsn in 50% met hanol. N

wa VI% ; ougﬁ tlEs %& tl{fr%g{”ésna new asm s’ ﬁpggF tantés ZL ?gl ne

ehi or % MG W bt @ Shrkctibdd Uaner $5000 sone
-ni nhydr Wﬁlepd'@durac!.dm i Uiydrolyded chith 2aC 6 di N0 Qi anh&Shﬁo;r&onhaslneut@ﬁmgp&ocap-
'sta ﬁhé{ gﬁg& lérﬁq’i“ﬂ@da 8¢ fveesm‘amncmwe elml@dd’& tmtsvsof:ﬁastur-ng inits

sre?'} df cm Y OQ | ggd onc ac‘ uu’é;)fm % %kaguchl S re-
ba51

' aCCOUninGdspaﬁiG . sd?rfe étwe 14%26 det er i ned
subst asyaness and- undcmrinmdr sdmatms IchofablEBﬂﬂiss&ﬁdudg fh #6Bolddtle. From GheUdgs t hose
Yﬁﬁk‘f’é%{i viole @?e fslﬂlhs re- catcemedtﬂe@masof ahlotite, ﬂ@&@pmuwd t her efore a
1ch

'bro : :
End Urag?)ld‘l [yellohyor B let on tﬁéC t:;g?mm % lﬁ o abouﬁf%g:gﬁﬁ Et at - shown

as (abwstien B@0dese goldiir)hafgerw [violentaer QlloIWnras (aBout 56!)0 to 1100 ewlﬁ?dih Ak kspepi ng

st andi e ead. °Pd%“rﬂ“8tséﬁ'?¢m8 at reop| temynidercal number. 3, SpeC| fic rotation:

. [[err]3] DBexifid romtiGdx[ err] [err] 10 (C = 0.5, 'in dinmethyl forman de)

.B: [[err} Il —070 err 10[err] (C = 0.5, in water), 80 10[err]
(C=0. 54%ﬁetha % 10 lf#fé%%rw)spectra are shown in the. -

for M.  B: [Jp®°aEGONRANY «Dg—dw S,Wnnﬂ&r), 80° + 10° (C = 0.5 in methandly'® Si gni fi cant

?

absorption nmaxi na observed 60 Fig. 1 (free forrr) and"Fig. 4 -
(hydr o hiTaé hﬁjﬁpﬁﬁnep&ﬁafﬁgmmmthe fo,m The hydrochloride has a further 2 .
nol es . _accohpagyigodrawisgs: €l atively t Righilitaty dbkoeptioh eaxifh observedt 6@ free form
1,163, > Fig. 1 (free form) and Fig. 4 (hydrochlonde are as fdllpws: _
A. - “®Y The hydrochloride has a fufeher 2 moles

~ of chlorine relatively to the chlorme atom of

' the free form )




15.

35

45

50

60

230m err] (E = 220 [err]lb5) 230m err] (E + 213 10)
lcm lcm . o 1°g=
~[etr] 95% MeCH 263merr] (E = 150 [err] 10) 263nferr] - (E =1
_14@ [err] 10) max .+ ~ lcm : lcm - .
1% 230N err] (E =195 [err] 10) [err] 3
HCk lcm - X 1% )
27aner r] (E =112 . 10) 1,163,270 . - lcm -
- 1%n [err] N 10,NaCOH 250nf'err] gE 335 [err] 10) ¢
e 1c 19, The infrpyged absor ption spectrumn
of KBr di sc net hod) .ariommn(E-i g. —-622()hyc16)o 230myp. (E + 213 £+ Bhdur aci din,
measured by the Pot assi um c 5 ride form Nujol r?‘é‘!‘hod) respectively. 1
brom de di'sc an F fr Yhe _sjanj f.i.cant absor ptiop
bands |.n_m%?%§ji‘%q*for ’NB *Qi,s€ %t%ﬁ&’& 2?%“‘1:(%] % 1o orm are as |
folil ows: - 1% Nuj ol net hod) in Fig. 5 3
. (hydr ochloride form 230my, (E =195 4 10) o A N
A N/10 HCl I, 05 (strong) 3.05 (strong}
40 o max 198. 2 (shoul der) 3.25 :
(sroul der) . 27200 (El ' "“221: 19) 38 (shoul der) | 3. 3B
~ (shoul der) 45 . lj;“m 5.75 (shoul der) 5.7§
(SkOUl der) A N/10 NaOH 250 E o = 335 51.0 5 (ShOUl der) . 5. 95}
(shoul der) 6{,&9 a(s rongrsm( 3+ )9 6. ~ (strong) "~ 6. 24 -
~(shoul der) frared absorption spectrum - r-disc method) anfl- S FigS W WydfL ) :
6. 47 (sh Elﬁ?&fd? ’ meas:regrpby the . Potabiiuta? :}1? %@M o] Nujol method), respectively. 4
6. 35 (Sh(huimiﬂer djsc method, is shown in Fig. 26fr&5 (%ougtﬁfear) absorption bands in ‘microns
6.61 g??r-dxsc method), in Figs. 3 (freeg 1 arf gs[fp 10
6.90 ( ethod), in Fig. 5 (hydrochloride (i ddI & 7.23 (middle)
. 7.35 (mddl e) A: . 7. 631:jo (m ddl e)
7.48 (shoul der) ‘ (broad, strong)
8. 16 (broad, strong3 (strong) _ .05 %t 9% (m ddle) 7
8.81 (middle) - 3.25 (shoulder) . 3.3, Mor(ldn‘)ddl e) :
. 9. 89 (mddl e) _ _
10.140  (weak) 3-38 (shoulder) 31’% 3‘%‘{ ddI e) -jf
11.193 (mi.ddl e) 5.75 (shoulder) ~ 5.2 (shoudeeak)
12.130 (weak) _ - 12 75 very weak) .
. . : 5.95 (shoulder) 5 (shoulder
6.09 (strong] 6.09 (strong) fj
6.24 (shoulder) -6.23 (shoulder) ﬁ
6.47 (shoulder) - 6.47 (shoulder):
6.55 (shoulder) 6.55 (shoulder)
6.61 (strong) 6.61 (strong) . F_
6.90 (middle) 6.95 (middle) :
7.23 (middle) 7.25. (middle)
7.63 (middle) 7.48 (shoulder)
8.10 (broad, strong) 8.16 (broad, strong) 3
'8.51 (middle) 8.51 (middle)
9.90 (middle)  9.89 (middle)
- 10.40 (weak) 10.40 (weak)
11,92 (middle) 11.93 (middle)
12.30 - (weak) 1230 (weak)
12.75 (very weak) '

1%

1%

10




12 1, 163, 270 5. Col our: A
Col our | ess powder B: Colourless crystalline powder 6.
Col our reaction: Reagent N . Enduracidin :Resul t
ni nhydrin reagent . (A). " positive (pale-brownish
“violet) - K ' - '
ously = - (B) Barton's- reagent -
ntxtuqe of (A - e- blue) equal volunes %
aqueous—f-e 2194 agueod :
‘do” ferrrcyanate) EXagendorff reagent (A I%A
-Posr tive (drargfl¥F-yellow) - - (B) and
i Al kahi nechink pernangnate ' (ﬁo drscolouratron activi
occur s i educ%on) 187 kiR (:B) ' - do5 |, 40°C
. Mel ting poi®: Colourless crystalling powd® - 225[err] C. (sr nt}err ng) 225 : 1
240[err] C (deconposition) - B: 215 - 220[err] 'C. (sintering) Tt
235 - 245[ & rdolofr reaciEzONMPOSI ti on). 8. Solubility: ' : '_ again
soluble in water, absolute ethanol, pure butanol : 0 3&;
anddprre acBeagene. (A% i S rgadﬁgymgépgblerrn Bewltdi ne, NN\ (Béw and
readily water an [ g@#h gqueous 5%- of be
NI KKOL nethgﬁkﬁn ang sol ubl e in3et%anol Xﬁagt qumﬁﬁCI>50 solutloncmdy
(a 5% by wei ght "agueous in- acetoneﬂﬁnd ether dosol ution of azain
polyoxyalkyhmpe addug of Iy ﬁgenated 03s§og oil made by NIKNd5 3&L
9. Rf valueg g‘; h&&{?s feﬁjgr 0 ¥ABUSHI KI - KAI SHA, . when
Japan), chtonde and mrarqn&a potassiundli | (e aci d, aquaeus al kal i ne sol ution
(with Thérricygsatgler partition chronatograph 20 10 deconposition), andlzTr
sol uble .in oreasured by uging t t hod on .
met hanol , aqu %us&l%‘?anol agueous @3etoneﬁﬂ&@3§p@kﬁlﬂd‘% ter paper No. 12Q, again
(W and R and aqueous butanol; @)t insol ubl eder hardly Bal ston Ltd ,
Great Britain),.i s as fol | ows: Sol
Rf value (A Rotg§pium permangsiate 5o o () acr‘tfc"l"‘t‘i““%?%&dr‘]’% er (L: Z 5)
0. 45 01*[mrn ' rt&ﬂmmlsﬂumﬂahmthmMer
0.0 - 0. 80: [err]
0.1 *[err] The sane R[err] value is observed for Aand B

*[err])'The MOSzaR6E 1S easily adsorbed on a filter paper ‘under neutral
condi ti ons.

1, 163, 270
Stability: .

et hod.

A: 205 — 225° C, (smtenng)

(A) is readily soluble in pyridine, N,N—

- dimethylformamide, aqueous 5% NIKKOL

HCO——SO solution (a 5%, by weight aqueous

- solution of polyoxyalkylene adduct of hydro-

_ genated  castor

10

oil made by NIKKO-
SHOKAI-KABUSHIKI-KAISHA, Japan),
dilute acid, aqueous alkaline solutmn {with
decomposxtlon), and soluble in "aqueous
methanol, aqueous ethanol, aqueous acetone
and- aqueous butanol; but insoluble or hardly

Solvents
Acetic acid

n-Butanol saturated with water

. Pyndme n-Butanol . Water (3:4: 7

. n-Butanol . Water (1:4:5)

225 — 240° C. (dg_@mposmon)

. 518 — 2900 A . the agar di
B: 215 —220° G (SC‘}SSMQ d %33) _ aZ% ra mgmtm"gl e in net
G ampogj t‘g.‘;{'gﬂ%r -negative bacteria

som:le in water, absolute ethanol, pure butanol
and pure acetone.

(B) is readily soluble in water and
methanol, and soluble in ethanol, but insoluble
in acetone and ether.

9. Rf value ( paper pamtwn clu'omato-
graphy):
The paper partition chromatograph
measured by using the ascending method

“ Whatman filter paper No. 1” (W, and R.
Balston Lud,, Great Britain) is as follows:

.mmmm;mm

" 0.45 + 0.1 %)
0.0
0.80 + 0.1

_' 1) The same Rg value is observed for Aand B

*2) The substanee-:s easdy adsorbed on a filter paper under neutral conditions.

10.

ilution

hanol .

15

on
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7

(A

and in an acid solution, but its antibacterial ployed as the test

q 3 5 40°C for 42 hoih@ in uelalghine whaian adm Furs hodt- fad baater:@pgydeﬁmrtﬁmuw 2scarri édj. .

out for 40 oyrs at 28[err]C. agar is used andanehbm if casriedtqutint 66 .
mil | i gra &

7

ncd I ?eq{aiiryose'ag?j .,5‘5‘03 %2 Kl In% Bfgbcase n Wth'?inHIH rla&'l dlsl% hown
off body in&hhcu @Ricigyd 4 rsp.-@, gluddle bomIRh THRAP is ¢ tory
cgncent-r ﬂwh:l @R0 nfilligrams per kilogram of bodyOu iyicubatton medium and the incubation is 30 -

nduracxdln
hibitdYy concentration are

&:ﬁimﬁaﬁa “mggla% 15 again

aqute tomsgj rats s no
adai nst G’lammcdmm lethal dose (LD,q) 38 0(AYi I | Agisaseen ipcTableid, (Egdmﬂdbf shivexdly35nei ght

pdsi t il§ed &{’Slilaér‘agn gx&gﬁgmamsas ?,tl legs (thap t @heong, a%t;ﬂt“m’blal acnvmcf againsfKaam-adni ni st er‘ed
Sintraven %ﬂb lmstergd xntl::%::'%u‘%} K aB?lflﬂlftgf: Bﬁﬁ?ﬁl&&ﬁ ! On
adai nst t acterla tesf at 37[er rak b tested at 37°C. on TSA .
CAdt bact &l dhiitwgeid spectra: - cul:umudntalmng e bladdniensn ifere?0 b4000d serpum
for 20 4 (Fhe antimicrobial activities of Endyyeid gnt #srsbaymap Tgblelyi t i es of Enduraciding
hqur s ?s"ggﬂﬁvﬁ"‘f"ﬁ miGipgFRanigms are measure 20 against various mcroorgani Smsf
ane measur ed TAHLE
1 : TasLg 1 : . o M ni n ;
[ rh| bitory concent rati on . Minimum mh‘bm.y concentration
(necg/m). Test bacteri a’,mcg/ml) -
(A\) L Test bacterig) ' @) St aph$®ococcus aur eus 20@_ p.
- T St r COECUS pyogenes
| E- 14 Staphylocapcmygtﬁeus 209 » _ O % g | LTy g
Stir ept ococcusspngememomw—m ' 125125  0.78 0.78 -
Stir ept ococcus ene : ; 1.25 0.78
SE r ept ococcus g 9"905 | - g)“’k RN 0.78 1.56 15 - .
Stir ept ococcus Smprmdﬁ.npyogem 5—8 - 1.251. 25 0.78 1.56 -
Ditpl ococeus pneunoni ae | , 1.25 ' ~0.78 ]
Dif pl ococcus pRE@IEFFSRygepes Ni—5 - 25 g p25° 156 0.78 ]
Dil pl ococcus  pREypPRISGirilidnd sp - 1.251.25 1.56 . - 0.78
Cd)rynebact eri um di pht heri ae . : 0. 625 0.78 5
14 Diplococcus preumoniae 1 1 163 2701.25 0.78 '
TABLE 2 - -  Diplococeus preomonize I 0.625 - M ngggim i nhi bitory
concentration Test bacteria . : o ([err]gl rﬂ )
5{ vention. - Diplococcus pneumonisEiier i chi a coli1.25. 0.78 - >100
‘Ptot eus vul ga . >100 - !
g{ kg, r - E‘m;%nebacteﬂum @héhre)'ﬁa\ﬁoc‘oc‘c‘ug aur?agzé e 9'78

0j1

—

shown 19 anrg{m heg -administered  intraperitoneally ‘Fﬁg?h 0 bqgl{s%| 28%ose SleEx)l[ err]) of
%g i sho
i

n i# (B0 @, ant’i m crobral activities f

organi sns are incubated activity decreases to 1/5-1/10 on storage
at on bouillon agar at 37[err]C. for 20 hours. 5 40[err]C. .,
~for 42 hours-in an alkaline solution. For acid-fast bacteria,*® glycerin
- bguillon 25 . - i}
agar is.used and |ncubat|on Is carri ed out at 11. 7/,
ﬂXI ci ty 1,163,270 - 37]. err] C. for 40 hour sy L] _
y ast ar & Stability: nst ad’ut!eeamsoofltbﬁr pgar idilutioh auethod. not | ess :
| oy ed%1 d@ E;@ (g% afgﬁrﬂih £ etta o} ¢ osmvet (:r -negative bactena% n 880 ' _
n sés 1?3-'0-1 ce ih%oye 6&; €S or%aalsms areﬁkﬂ i ncubat | Oj

¢

3




Bacillus subtilis 0.1 Bacil l us cereus

0.5 Baci |l us brevis 1.0

Sarcina | utea 0.2 o e

t M cr’ococ’cus flavus - 0. 05

several 2 : : Mycobacteri um avi um ' 5.0 .
of corn - _ M/cobact erium avium (St rept omyci n-resi st) - =50
.l\/ycobact erium avi um (Neonym n-resist) ) N ' '
MyCdbact eri um sp. ATCC 607 1,163,270 c 5.0 L ,, .
Mycobacterium phlei TaBLE 2 5.0 . - Mycobacteri The
S”Egrm-t | S ' ' 2 .' : preferrec
C ' Piri. cuI aria or yzae Mlmmummlubltoryconcentratibﬂo . tion; thi
Aser gi P'I'us hi gEspt bacteria >100 - (g/m) = Penicillium not, at hpwever
>100 Escherichiw 30! 02 aTbi cans . >100 . >100 vexi;mtx}“
Saccharorryces cerevl sl ae : - >100. ~ Physi ol ogi cal followiny
acidity-or baslfrcrel@yulmm Endur- stronger act®PWoties on basic assay nedia g ks ¢
t han -aci di

sured by means of the crgs on neutral or acid milligras
ﬁ o 10 liter(s),

medi a, which ns‘?r%’“fcﬁ"éta"rem streak agar dish nef

' spectivel
Endur aci-din sMustsab:m.el ong'to a so-called 5 o0.fThe results are shown in c‘émgcs
Table 3. - si ol ogi cal |y basic subst e. 10 As
~seen in Tabre l?é"’”’ﬁ Eﬁ‘am din shows - (A o -, TABLE,, ept
3 : - Rdmastpence of antim crobial actyiwities by pH-changes, ons atcc
Endur aci d| n) L Test bacteria pH I nhi bitory taken fn
zone (nm) .- = Sarcna lutea  Baci||us subtilis 0.2 6 _ 11 inoculatc
. . : t me
11.5 ' : Mzcrococcusﬁavus : _ 8 0,05 13. 12 . sgrv:ralz
Ivycobact eri-um avi um : -6 S © N O 20 containis
8 . QMycobacterlym avium : 50 S of com
1,163, 270 ]u? The 0.5% o
fol I owi ng exartggecei aium "eﬁr enﬁsm) steam’ The respective cul ture nedﬂ‘gus?5
are then . Mycabactenum amuprcﬂémwﬂdesmbodl ment $.0f the present invenr o5 mog
i ncubated Wi th %%hkln 41%8 Q. m, 10cm tion; thiS'is
intended to b ‘“é‘f’ﬁ’/g (#3& ve - at 28[err]5C9for 24 hours. -
_however,  and rm_tc,,(,agmah,li,m mtative of the in-s, 0 O1e 1. of the resul ting
culture broth opt i on- _ o
_ Mycobacterium smegmatis =~ _ 2 ' . - C
- Piricularia oryzae , : >100 | |
: L ' | Sak:
Aspergillus niger . - >100
Penicillium notatwm - >100
Candida albicans . >100
Saccharomyces cerevisiae , >100
Physlologtcal acidity or basicity of Endur- stronger activities on basic assay media than " mait
acidin is measured by means of the cross- on neutral or acid media, which means that .
streak agar dish method, - +  Enduracidin seems to belong to a so-called _
5 The results are shown in Table 3. . physiologically basic substance 10
As seen il_l Table 3, Enduracidin shows
' TABLB 3

| (Dzﬂ'erence of antmncroblal activities by pH-changes, or Endm:acndm)

T&t bactena ... - pH : Inhxbxtnry zone (mm)
* Bacillus subtilis 6 11~ 115
| . 8" 13 12
" Mycobacterium avium . 6 ' 0 0
8 0 0

-
st Cam




venti on.

Is pre-incubated 30

ally collected fromthe fl asks
In the present specification as well

* Staphylococcus aureus

- % Bacillus subtilis

AL L e O D Dol o i e L e

as the in 30 1. of the culture nedium of the sane
- foll bwi ng exanpl es, the abbreviations [err]g, ng, conposition as above,
placpdlnaSOI-tank- . ‘g, kg, m, 1 and [err]C. refer to,
mcrpgran(s) for 24 hours at 28[err]C wth stirring (280 r.p.m) .
‘mll{gram(s), gran(s), kllograrr(§ 6327dn||l- and aer at ed vmt.hlg % of ¥
——-451/m4%|-t-e— +grade, |
re- The g?hei@ilsrmz cempls aat fasth ireserttigy tsteam. Th@cr@wle media are then .
speot el y RRIL AR AL EL R ity A s S otr® ol Bl er g
In S ’)0&; all llm1tat1ve of the in- rc%[ﬂn@%ﬁtuﬂ:tﬁi'&ﬁ -
descti besl. ventlon - cuI ture nmedi um cont aiafly aglcclébbfm‘m the Bess B, pm?i%ubated 30
of starch, ; ]&%tlyaf px@agn{gppg:lgfigggn |ag s theO,in 30 slmof the chgture medlum of ;:lac staame
ol el SRR S oo S b et e o
st rept omyc Earaligl @S eranth, s e QR DR el cal ci um
car bpn- 104@kex(s), liter(s) and deg'i&(s) a‘h eNee- 2 1DHeIye-ailture nl&al &futltltcmncdbﬂelf 35at e
pl aced in &peaydp p éﬁcmﬂe@@@ | weight/ edlumerpers s sf° Qohoprs st 28°C. in 500‘ of an aqu R’En froma
gl ucpse- asfFEFEHI"M SYsrise [dgbets  with S H@“ ﬁfﬁﬂ;‘fw %ﬁuzufﬁs ), and
aeration Exampri focul at ed ong owd@,,ac A ﬁtho3° - with a
vol umre of - 7m'e13_torlzmsn Utrgicidigas - 1 Bre5477 sodmm chloride and .57, @f naldkina carbon€ h4tar e
respect |_1§eK d‘&edzmﬁ) of j gne tp %'av leced inj a\/’é’?‘? bﬁ=5§he|f spindess| steehi nut e
Cevelal o phAgLd L ?;f“:qﬁu%‘g R S T
the ¢ulti Vﬁﬁ'é eHddia VMMcix Qre ectively placed in hal€ 0fthél bdlivaGon: fifed €, 3% of .
stargh, 1%seversiy ! ea'bptttwe]aﬁiégus mtﬂlaSIdutmg)ﬁhe lager hali of & cultivation, while 45 of
corni st @p ?@% /(slu ==§ éurmyloogzglﬁmphowoaﬁﬁangf gilicopp oil as an
0.5% of pEREBHEI 3 : of oacs of BHC AR o of bRkt and of
anti i crob 0.5% of calcium catbonateada %éﬁﬂvﬁ m&;ﬁr Gl iR g pr e-
cactiyity Shiowly wdidsied agaH di dndt Stemlizednatt lase bihthe time of cultivation are showa dtus5w
adj ust e@st $208¢+ for hanimpesr wirli hightpesesure| hesfolloyting Wblet | me of -cul tivation are
showh in 50 25 120[err]C. for 20 m nut es w th high-pressure
t he {oll ow ng—t=ibte: ' 1
Cultpire:fi'ltfrate Mycel i af ' C“lt'("‘;‘ﬁglm“ MY"?:”’ :
(uni) | cutivedor peod) | pm 1t i pediod
pH - . St B**. Stx B** St *.
Bx* 1.St* o Sakaguctisp+ask{( seed)
6.15( - | Sekaguchis ﬁ'Em(s“d)pre fulktrel (3T 1) — - .05 B
_ _ | pre-culture (301.) 7.05 - 0 — - |1 = 1 gg
6. 28 i o 1.9 - - - - 24 .
6.70 - | 8 - | 6.8 - 4 = —_ - mai n
cultgre (5009 I.) _ 7.05] . _ o
0 : #405 6.70 - - | - — 110
18 . B | _
' 50 | main culture?(S(?OSl) -700>5_ Tds & 1o
1élZ' .36 <1005 — 10> — 26~ — 30
4 1; 55 %75 39, _ i350 _35(
66 70 - : ' 50 350 340
78 , 38. 05 - Thi6 10>/ 10> | 7500>" 10 790
90 . B 93 100 104 1000 1040 :
* St aphyl o.coHccus au#%us 7.36 10> o B2 f1 U suptifis| -
_ 54 7.55 35 35 350 350
66 7.7 - 50 - 50 350 350
78 8.05 75 75 750 750 %
920 7.93 100 100 | 1000 1000




16 1, 163, 270 EXAMPLE 2

mediumis then incubated at 28[err]C. for 96- 10 One 1. of the

seed culture optionally col- 120 hours with aeration ( ] 5

lected fromthe flasks as in Exanple 1 is agitation (280.- r.p.m), while

enplroyi ng a I ncubated in 30 1. of an aqueous culture silicone oil as an

‘anti-foam ng agent. nmedium containing 2% of glucose, 3% of 'Change
~of pH yalue and of antinicrobiahn632ﬂ, _starch, 1% of corn steep I - 1%
- of s me‘

' 4N L;cmcub o@ an culﬁﬂréJl ti-lf dabhin@ agcnt were

par ag - medium contammg 29, of glucose, 3%, of Change of pH value anCof tantmcrbbldlt rate 5 g';z;c
- Myceli age arch i:{%le(:'f cox;l/stccp hqu:)r, 1%, of soy- acuwtzf :ll::‘:?m :v:)t;n c:gar t:)lrlnugre silo % as 15 . . antim
(um t) SOdlI:I y Ior;dc, os"*yéak'pﬂ 3(":5'1‘ f M d% lh ollowmg Table. lgﬁ t® B** s’i{(?
and 03%/ of sodium glutamate. The culture O - 10 cubtur
) parag
and i ; _ 12, : ~.8.95 — _ — _ to 3.
about - 30 CultureSfilBidte 10Mycelia 10 . 10> &fy
10> . 42 (upitho 10> (unit) 10> 1055 Jovers
10> 1" Cultivation Period °4 | pH ser /| S0gex | S’ | Bk 150 1ibld
of n- : 66 7 52 . 35 20 150 oxide
. 150 -0 1 | — =) - —_ S 103]
. form 18 78 | o5 | _7|62_ |35 35 | . 350 59 twol:
350 : 90 - 7{59 500 500 : 1500 about
1500 | - 30 - 6.81 | 10> 10> 10> 10> | SUblC'
t here- . 102 - .70 500 500 2000 - 2
114 ,‘é?. 90 5 7.0 300 10> 2@’@ 10>500019> | adjus(
EXAVPLE 3 54 tion igs3sul)j egsed]t ozeextir abi o tige cel wi th 50 I . 4dimmc
40 20 500 L. of the culturelbroth pbtaindd in ¢ach of| N 200 of n-
“hydrochl ¢ric-aci®. The respec?-52 | 35 Expnpt% bjléttef to filtrati ﬂ'n
to sepa-| tive hygdrochloricl] agigsl 40l ysiohs gy e d 359 rate 106p
of wet nycelia from400 1. jof and adjusied to wth BN sodium 3% as
culture filtrate® The wet nyceb?a|arid0supj 8 e x158@; | mredi atel y /m;ﬂ
-fol | owed|by subjgct - t xtr o] | C 0nd.. pach of a 709
ing themlto extj#(gzction twi C €m7 h 5855‘? e cf%m 5 &géqu_eaus acet ongs ’chtg
.under agiltati onlior three of7.90 bUteﬂomI ThHad r gsp2oot i ye2000 buf anol | ayers sure
- hours. The—acetome—tayers—are ctomrmed—sho rmed—and washed wi ?Cﬁ’cl
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