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" S (71 We, RHONE-POULENC INDUSTRIES, a French Body Corporate
B of 22 Avenue Montaigne, 75360 Paris Cedex 08, France, do herebi\; declare the
K 2 : .. invention for which we pray that a patent rhay be granted to us, and the method by
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. The present invention relates antibiotic substances, therr preparatlon, and
- compositions containing them.
The present invention prowdes a new antlblotlc 31,559 RP and its salts with-
: metals and nitrogen-containing bases. It has.valuable antxcoccxdlal activity and
10 antibacterial activity. It is also valuable as a growth factor for ruminants and as an 10
agent for counteracting dysentery in pigs.
' 31,559 RP can be obtained by culturing a new micro-organism more com-
pletely identified below, belonging to the Streptomyces genus and called
: ‘Streptomyces hygroscqucus DS 24,367 (NRRL 5787).
15 31,559 RP contains carbon, hydrogen and oxygen The elementary composr— 15
: . tion of its sodium salt is apoproxrmatel‘y
. C=63.2%, H=8.8%;, 0=24.3%, Na=2.9%. '
g Its neutral equivalent weight (measured by tltratlon of the sodlum salt in ace-
- tic acid with perchloric acid) is 836. _
20 - The elementary analysis and NMR spectra of the. proton and carbon *C of 20
- : the sodium salt of 31,559 RP are consistent with the structure indicated below.
. The sodium salt of 31 ,359 RP has'the followmg propemes )
it is. a white mrcrocrystallme powder : :
{using the notation of the Pharmacopée Francaise, IXth edition, 2nd art, page 13

25 (1972)] it is practically insoluble in water, sparmgly soluble in ydrocarbon . 25
_ : * -+ solvents such.as hexane, soluble in alcohols such ‘as methanol, ketones such as
¥ ~ acetone, dimethylformamide, and ethyl acetate, and réadily soluble in chlormated
solvents’ such as methylene chloride and chloroform, :
its meltx:f pomt (measured on a ‘Kofler bench) is 220°C (w1th decomposmon) -
% 30 its optical rotation: (c_.l 050 in’ methanol : 30 -
e [2]3%=+51.2°%1°, [a}¥se= +101°1£1.5°, [a}¥e= +167°12°; '

‘its ultra-violet spectrum (determmed on a solution of concentratlon 0.950 mg./cc.
in_ethanol) shows no characteristic absorption up to 210.nm.; .
. ~ its infra-red spectrum (determined on tablets of a mixture with potassium bromide :

35 - - is shown in the single Figure of the accompanying drawing in which the 35
wavelengths expressed in microns (upper scale) and in wave numbers in em™
(lower scale) have beén plotted as the abscissae and the optical densities have
been plotted as the ordinates. The main infra-red absorption bands for. this
product expressed in, wave numbers (¢m™), are given in Table I below..
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0.8 St4 fshspll@Gﬁ'ﬂﬁbb&g@idf ﬁdk&o_{yﬁ&ﬂsﬁ ﬁigsft'sru@fnrhn'stiﬁxtlP&_l_steu_r)_ .08
2. 5_ : Diplococcu$ pneumoniae, Til strain (Institut Pasteur) S B | T 0.2
¢ : Neiss_eria catarirhalis (A 1.52, Instimt'PaSteﬁt) v _ . LR R : 50
4 Bacillus subtilis—ATCC 6633 =~ - - . - R - 0.8
? Bacillus cereus-ATCC 6630 =~ - . S s
Mycobacterium species—ATCC 607 - R o 20 '_  25
VEscherichia coli-ATCC 9637 . o SR P >150
.Shigella dysentéiiae,_s'hig_a L (Institut Pasteur) o = >150
' Sa_lmor:zella parat.yph'i A (Lacasse s'_tr“ain", Institu:tl.Pas_'teu_r') S v 150 .
Salmoinella schoitmue-lleri— (paratyphi B;), (deéen'{: 'stféin, Institut - o
o S Pasteur) =~ - - s >1.50--
| Proteus vulgaris = _ '_: D B o >150°
'Pse;udiomor_zas;ae'rugino.'sa ' Lo T o . 150
“Toxicity: P .
o ..~ In chicks, the 50% lethal dose (LDsy,) of the sodium salt of 31,559 RP is 150.
. 10 " -mg/kg. orally as a single dose. T 10 -
S Aanticoccidial activity: . .- - . L
2 ' .. The anticoccidial agtivity ".of the “sodium salt of 31,559 RP  was
;. determined in 5:_hic_ksiinfeste_d.with.Eim__'eriq tenella.or. Eimeria acervuling. Substan-
; . tial .anticoccidial- actjvity-ig-also shown when ' the sodium salt of 31,559 RP is :
~ - 15 in_co'rporat'ed. Into_the feedstaff ‘at non-toxic concentrations between 0.005 and- 15
k% 0.047; by weight in the feedstuff, I o '

he organism which produces 31,559 RPis a Streptomyces strain which has
been isolated from a sample of earth taken in India, whicl{ has been given the
‘number DS 24,367. A sample thereof has been filed at the Northern Regional '
g ry of the U.S. Department of Agriculture at Peoria, Illinois, 20
- (U:S.A.), where it has been recorded under the reference NRRL 57587, :
- . This strain was isolated by the general method which consists of suspending a
.. small amount ‘of earth in sterile distilled water, of .diluting the suspension to
_ different concentrations, and of spreading a small volume of each dilution on the -
-25 - siirface of Petri dishes containing a nutrient agar medium. After incubation for a 25
S _few days at 25°C, which allows the microorganisms to develop, the colonies which 3
it is desired to isolate in order to investigate them further are removed and trans-
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Ref D — “Yeast Extract Agar® — G PRIDHAM and colleagues, 20
Al‘ltlblOthS Annual, 1956—1957 page 950 S
Ref. E — Tomato Paste Oatmeal Agar” — T. G. P PRIDHAM and colleagues
' Antibiotics Annual, 1956—1957 page 950 : -
. "Ref. F — “Melanin formation medmm”' S. A, WAKSMAN — The .
25 s Actmomycetes, volume 2, page 333 — No. 42 — ~ The Wllhams and . 25

: Wilkins Compan Baltlmore, 1961 -
Ref G — W E. GRUI\F Yyan colleagues Antlbrotlcs and Chem.,, 2, 401 1952
- Ref. H — “Inorganic Salts Starch A gar” —T. G. PRIDHAM and colleagues _
Antibiotics Annua], 1956—1957 page 951. :
30 . Ref - Corresponds to the formulatlon W—I, wherein 30 g of sucrose are 30
o replaced by 15 g o f glucose o :
_ .+ " Ref. J — ‘Corresponds to the ormulatlon W—l where
A L . 'replaced by 15 g of lycerine
- Ref. K — Corresponds to the ormulation W—18 whe
B - replaced by 15 g of glucose .-

in. 30 g of sucrose are }

rein 30 g of sucrose are

. 35
- Ref. L — Corresponds to the formulatlon W—I18, wherein the sucrose . is
v . removed and is replaced by smali strlps of filter paper partrally .
. _ lmmersed in the liquid ;
n - Ref. M — “Manual of Methods for Pure Culture Study of Bacteria™ — Society :
40 _ : of American Bactenologlsts Geneva, N.Y,, : 40 -
Ref. N'— “Plain Gelatin” —prePared inaccordance with the instructions of the
“Manual of Methods for Pure Culture Study of Bacteria” — Society
: of American Bacteriologists Geneva, NY., I o— :
- Ref. P — Commercially available skimmed milk powder, reconstituted in.
4 accordance with the manufacturer’s instructions - 45

“Ref. -Q — Medium indicated for inve_stiﬁation into the production of: H,S by: H. "
o : DANGA — Joumal of. Bactenology 76,
239—244 1958 _ :
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portion without -d. UUII}JI etEtuT T oT bplld[b T T are rrur' or |less

| oose and 45 unwob L el sThe. sporlferous apparagus ﬁbssesses cluster e
structure the {pi ral-g-.;g:ls %_p& phores, which can thems@h\ﬁai possess a few
branches, being insefedafqi® a main filanent, theal'?eﬁgﬁ of: 'whi ¢h can be =~
gui t e consi der abl e. ?Eﬁﬁquﬁes are oval to. cyllndrléﬁg Seasuring|o0. 8- to SR
1.0 u0.6 to 0.4 u. MN@yaSeREX exam nations have sh -5%1;% dentical .. -
organi sat.i on off. the =] D154 B 50k § apparat us on Bénnet g% g%r wand 50 dﬂp __
Pri dham oat neal|-t ome8 8} §gﬁ;,3537 its method of spor uEa‘ﬂ;@-cs hygt oscopi cus -
50 DS 24,367 i g pl ated|Em Ehe2 Spira section of the SR Ed;hm% class{fication.
S. hygroseopicqy DS 24”‘3@7’536& -ops wel | ‘at 250C, a J;ri Ebegg-ess well at. 37 .-
degree C, and'uuee ot ~56 T —TarTrey out - at- -
25 degree C, posseswes t he follomn brochenlcalgpropertleg_,_ 5.
1, 495, 858 i - & Production gf melaninZ3 g
negati ve Produdtion -g)E err] . = ">’ E 2= negati ve Tyrosgr'g;l_gp _
negative Liquefactr@@aqH elatlnej 858 =F ..positeve Uilisg ; bh of
cel I ul ose ' PEsE tive Prjgéy,cgi?@ngti; Snr tritgss f'rom ni ﬁ,&ﬁ:ﬁ s hi ghl y
Posi tive Hydrollysi s of St&rch |~ A8 Z= > %8positi%e Cul t ureddh>i | kK
pept oni-sat i on W thout OOagﬁlatlonb‘rlgtre Vatl afion.in the pH.ovef 1 month
The culture chqracte;rﬁtlcs of - Steeptgnyces EgpﬁoscoplcdenDS 84 307:are .
gi ven the tabl g selzdivy ThHey “are. téosegof erg%tgﬁ iPh shayve Eeacned a good .
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5 stated. These characteristic were observed on nutrient agars and
broths usually 5 enployed to determ ne th norphol ogical characteristics
of Streptonyces, the cultures on agar nedia being carried out on sloping
agars. Some of the culture nedia enployed were prepared in accor dance with
the formul ations indicated i.n "The Actinonyctes" (S. A WAKSMAN, page

_193 197, Chroni ca Botanica Corrpany Wal t ham , ‘Mass, 'U.S. A~ 11950); this
-case‘they are indicated by the ~10. Ietter W foIIovved by the nu “whi ch
was/gi ven to’theniin "The Acti nomy % &es" . The references of the_ ot her

uIturédela or ThP r‘nn';flfupnf e_m_u__as__f_g,L_L_gug__,_Re_f___J\_L_--
"Bennet't' p—rgar S—A—AKSVEN—TtTe TOMYTETES,~VOuTeE—2™] page . 331-
No 30 - e WI I,,; ans agld Wlécﬁns Corrpany, 15 Bal_gl more, 1961{Ref B

"H ckey ahd Tregier' s='$\ ar"3% T.G PRIDHAM and c@l | edgues, Ajtibiotics
Annual ; 1056-18% pa@m 50 . I§e‘§ C- Formul ation W22, to which 2% of agar
hdve been adde§ A0 RafgeoD -5 ¢ Yeast Extract Agar" & T. G PR [PHAM and
col | eaguels, %%|20 AR Thi otg‘gs Annual ; 1956- 1957,<page-950 Ref-E "Tomato
Past'e<Cat jreal - pddr " 22‘3*3-? = PRI DHAM and col | eagles, Antibioti¢s Annual,
1956- 1957} ‘pagh s 9503%5 F&. "Nel anin formation Semedium-S. | A WAKSMVAN-

The Acti npmyce? &, vcﬁ’gg@wz Hage 333.- No. 42 - THE Wllians 4nd 25
W I ki ns Conpany, BaI tﬁgﬁrga ,,,1@61 Ref G =~ W. E. @@VDY and colfl eagues
Antibioti cul> . OTgarTT s—$t arch Agar'
-T. G PR DHAM a d coI I eagues Ant| bi ot| cs Annual , 1956 19_5_7 page 951. 30
Ref. | _'Corre§nds'§o t he fornul at§ on W1, ere:hm 30 g &f sycrose are
30 £H8).re aced by 15 g o% gl ucose: ‘Cot Besppnds to the
f or mul atlon W3 herd n 30 g of, sucq" se are r% Iaaﬁsd by 15@ bf gl ycerine
Ref K - Correspo & tpEt he flormf at %4 W18, vhereg® 38 g &2 sfcrose are 35
repl aced py 15 g cﬁ g"l-ﬁcoseZ?,S fods Corres-ﬁorzis t® thd % ofnul ation
W18, whefern-thg sucrose 1s renoved and rs replaced by small $trips of
filter paper partfially inmersed in the Ibgﬂw d Ref.gM -"Manual ¢f Methods
for Pure Caltdife |Study of Bacteria®- h‘S(%CEQLy 40 g .- of ATeri'ca-n
Bacteri ol o“li&gg,g Geneva, N.Y., [err]>_gg‘!gg £ . 5 40 Ref. N -"Plain
Gglatin" pagreparied in accor dance w8 gHed nstruction of the _ L
_ ol eezog R ESsE°g5g &2 8 -
- |SEERE : BT gxES BE B :
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Raf fi nose positive L- Ar gi ni ne

positive Dextrin positive L- Lysi ne
positive Inulin _ postti+ve—m—- - DL- Seri ne
positive Starch 7 pos itive _ DL- Thr eoni ne
positive G ycogen positive DL- Met hi oni ne
- negative dycerol : - "positive o ' ‘Tauri ne, A
- negative Erylhritol ‘ - ’ negative  DL-Phenyl al ani ne - . .
‘Rositive, but slow Adonit ol o positive Y
L-Tyrogine -~ .. . - :positive Dullgis,8i8 _ . _negative. 9.
o DL-Proftme o posiiive D-Mannitol o - positive .
«-Hydfoxyproljne -g .positivelb-Sorbitol - -~ - - - negative.,
L-H stidine g} r,’;gggposit.’gvﬂp nosi t ol L negative .- .-
L-T yatoph§® £ o~ poSi ﬁ_iﬁfg’- but sl ow Sal i cin . __ . hegative
Betaipe ,&l: g‘f“s?g]ega;;a\ﬁag; According to the jnvention 31,559 RP is "
prepal ed bg LLE QT By _Stﬁ:é_rﬁ Bmyces- hygroscopi cus DS 24,367 or a productive
. nmut@am t hegedf. g.g_'é;&a glga@'é capabl e of producing 31559 RP) aerobically in
-a culfure ®@egl) ;ﬂ-&!;]rdi_i's_ 28t ¢ t he. 31559 RP forned during the culture, as
such. S 55k 358%] o 5 Aculture of the
m-cro i 5% Bepg ong @esE hygr oscopi cus DS RATSE7(RRRES787)1TT a
syntheti °e® AERIF uitt Eant i ni ngna sow ce of pssimlable earbon, a -
source of "ass|milable nitrogepn, and mineral el pfents, and substantiall'y
free {rom othpr nicro-organis T‘s_%f*ss_'-g\ét'gﬁéﬁhe seppe of fhe ‘gnvgntgon. 10
- The cylture®f Streptonyces. hygd@ésc ﬁimgg DS 26z B87 Targ bg car rgedz out by
10 any met h:(gi of aerobic surfacgicuf 8l g2 suprbiged Gl faur @, Bufgthe
lattef is wape preferrrged fo vgas‘.@ﬁ&f,,&{g’con epfente HEGY £hi & plir pose,
the various types of apparat fisSgsu Bl'.cﬂﬁempl oje4l in the fernentation
. : > 0, . o .
industy—omy he used 1A part c@ﬁarg ﬁ:;’.ﬁ@_z ol | p#4ng sequence can be adopt ed
for carrying put the 15 . - fcgftuf82355 = 12 . T
- 15 Styepty yCes hygroscopi cus %24@3&7{;5&, §§oc-<g,c:ulture on,agargcugture in
a shal grgflg__k 4 i'nocul um cul usg i;n‘gq‘_g@r nt g£120 S g g’ ‘g -
produ¢ief a8 ture in a fermefites S855l8ze |8l s o 2 & 208 211
1,495 85REGE| - 158 R8EES8 (%18 € 2 5 ¢ 2 8
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The fernmentation nedi um nust essentially contain a source of assiml able
carbon and a source of assimlable nitrogen, mneral elenents, in
particul ar chlorides, -and opti-onally growh factors, and these materials
may be introduced as well- defined products or as conplex m xtures such as
are encountered in biological 5  products of various origins. :

5 Suitabl gzsources of . assinlable carbon.include carbohydrates such as

gl ucose, dextrins, starch or ‘ot her carbon sources such as sugar
al cohol s e
citric aci d-—se

oi|_nay repl %;xwescerbx,@tetews AT DA RET CO

sour ces of a%;s.s(m,(lsabl e ni trogeaegaa& extrerre
si npl e chenifal substances sug¢h as inor gam ¢
urea and cer}lA°tsanm noaci ds. NP d¥en can a

_udlng glyce-

P Sgt'ltcel' mtrogen.tegéd] Deuﬁ &Q’gt 0

Y Vﬁfybtﬁd They 4 rpoheva/ery
-or_.organi ¢ ammori:um.sal ts,
so e HE r oduced: fiBes BTl ex

sub- stances
| act al bum n,
gr oundnut £l

sol ubl es andlﬁgim steep Am)n

buffering or
earth net al

the ionic eq
hygr oscopi cup
al kal t met al
some act norg
St rept-omycesi’
and nmanganes
nat ural prod
The pH of th
bet ween 5. 8

t enper at-ur e*

satisfactory
33 degree C
wi de val ues.

3 litres of

yi el dxof -31;

ti me degendi
it cai' be-sef
St reptonyces

M;fgwl y contai ni

gluten-a

degdalitd 0OgEN in
d their hydro

a Qﬁl@l\ﬁhﬂeform_ JUphiies casei
ysi s products, __s__ fac: f:lour, 4

o‘iyprosefl shrreal , - megposid® extract | yelé!s-t’alemract

he mneral ¢le ¢
neutralis- *. i Rés‘% “fect -such agﬁﬂﬁ%ﬁ%&?%
D‘f«‘ﬁmpthat es or cal ¢ipesier ‘magnesi

ri um necessa for t he 20 - St

uﬁ‘#@"ﬁﬁ 367 and f f ormat on- df'g'gm"fo 31,5 Q’°ﬂ|§f_'_° such
mdmal kal i ne.eart Igoemxteal chl or { des angkigul phat e pofitinal 1y,

‘especi aIIy as adtivators of the: netabol i ¢ reactfi ons-.of :

By oscopi cus . DS|P¥ME7: these|ar ePYPHe - cobal t,| HEK  coppd
Pseail £S. 25 | positivaui tabl e rowbi-Thaskiey S ar d pekitiadi n- tyr
icts such as .riboffl avin, - 25 fo i.c acid an pantothenic aci d:
pGlyeogerenat i on nedi) @psitYe the staft oPL-Maionigbt ur e |[JHEAITE be

a@dcezol . and’ pref 5@;9&% between}6. 2 angn/- 4. The QR ngm
%6&.}13? £f er ment at i QEbalile 0Cessi s

producti.¢n 1 s- achleved
Ndenimbr ation of h@xm@o f ernen
IDt] has,  however, beeﬁ found th
i pBY litre of B %er. nminufe
BNl s obt ai ne pésftﬂt\er 2°t0.8
N essentlally onlthe' -mediumu
SR t he gener; PegRBHi tions.

hy@f@scopi cus DS 2égadle/ for th
e extent and cap. . be:- adapt ed

vel.opment

at "tenperatures Qgetween
A\t ania,oe of aeratlon .of 0.3t
VETYC sui tabl_
daysl,-ﬂidrmbrbwee
Fr mthese fact

ugy

or t[h‘g‘sé’ﬁ'f“f ure of{Post

0. partlcul ar req lremant_s

at i daTwasinvary: be topgicine at her :

P Q0lGpiopiand! 31 560w BacA

jes'

S

=

0

S,

vary to a laj

5 ormed
10

alicin - . negatwe S Betame - negatwe

tﬁeu'ecl by culturmg Streptomyces
éreof (i.e. a mutant capable of
roducing 31559 RP) aerobically in & cilture medium, and 1solatmg the 31559 RP

Accordmg to the mvennon 3l 559 RP is p
hygroscopzacs DS 24,367 or a- productxve mutant

A culture of ‘the micro-organism Streptomyces hygroscopzcus DS 24 367
(NRRL 5787) in a synthetic culture: :medium- containing a source of assxmtlable )
carbon, a source of assimilable mtrogen and ‘mineral elements, and substantlally
free from other micro-organisms is within the scope of the invention. .

o ‘The culture of Streptomyces. hygroscopicus DS 24,367 can be carried out’ by "
. any method of aerobic surface culture or submerged culture but the latter is to.be

_preferrred for reasons; of convenience, For this purpose, ‘the various types of.

' apparatis usually employed in the fermentation industry may be used.

o '1 In pamcular, the followmg sequence can be adopted for carrymg ‘out the

-culture :

' Streptomyces hygrasoapzcus DS 24 367 —_ stock

culture on agar :
' i
culture m a shaken flask
. ' -
ihoculum culture ina fermenter

4.
- prod_uctxon culture in a fe_rmenter-- '

uring the culture, as such or-as'a salf,” " .5

10

15

20

roI) and certlabpssgrganl c acids such as lacti c_orV

»

et Wﬁ@@’h;@la@ameso dsgnes bﬁ% slm S

Josiipe, maxi fum - -
ri od:jof -



31,559 RP can be isolated fromthe 'products of the culture in the
foll ow ng way: 40 The nmediumis filtered at an acid pH generally
betwen 3 and 6 and preferably 40.

filter cake is extracted therefronlby means of a suitable or gani ¢ sol vent
such as a | ower alcohol, that is an alcohol containing from | to 4 .carbon
atons, for_ exanple nethanol -or a chl orinated sal vent such as.met hylepe
chloride. 45° ' After treatient. with a suitable alkali, 31, 5
RP' 8an be' isotated in the form 45- of (e:g.) the sodlunlsalt f r om+tie
sol utiondinent| oped above by Crvstall“P? tion after.concentration dnder

reduced pressdue &rmattatmaaldd;unfrﬁlst esential\cofitaintatsingree Miaksimimble@arbe®| vent or a
poar sol vent faml atSh@‘C of %SSI sltresqnﬁﬁénewl alemem.qn @ @T°h1°ﬂ:§§ﬂ°'; 559. RP or
orbent S,

its sodium salggﬁlg ‘g’wég@ﬁhsrf‘é‘gf dksraly il“’e ﬁ%‘ as 50

cryst al- I5 sat | @rodub on vari qus- a unt er-cprrent
50 :distri but i gn. Suitable sources of assimilable carbon mclude carbohydrates sucl[hghfoosel, oW ng -

Ekanpl e, |||u§s afwestaltch@r Pﬁhvre%{hoeﬁour % ‘3‘37 irdintluding glyoys _The

nd certain organic aci 1¢ fic.a ertain animagl-or v
f ol | owittg congpy ?oueﬁlcﬁ ashat ofl or f,?a&f&é@ tHis s&?ﬂ%ﬁ% fERf er-
can be added to em .

Pept oneio be added to th % Yeast: extradadd

- 60 8uitable] sgers Qgen are extremely varxe They canbe 1 200 g.
A very simiple chemica substance suc as inorganic or g} ni ﬁ@onmm salts, ' T

gar. T urea and certain aminoacids. Nitrogen can also be mt omplex sub- -ajp

wat er, suffi Cis@hdes,nfdinly containing nitrogen in a protein fdri)suc hﬁsr dasein, lactalbumin, . 60 12
1495, 8535 gluten and their hydrolysis products, soya flour, groun nut our, ishmeal, meat 15

1 d their hydrol d fl d fl fishmeal,

12 The pH is &Yfaght gth[;ﬁn erg@“‘%’ gg‘ﬁgggéng‘(? % oP&‘éuflﬁhssm ution (70

cc.). The- madlldgngfpea h ®6r C through it
for 40 m nut esnagvna‘smmrcacmmhtes: thdrhpro'vule)lh.cmamofeqll metchss fdraﬂel [ tres

because28f thi?‘gg?!@ﬁ %{)a{? %grgf s J:; lﬁiﬁ&‘iﬂ?e& armasion gfoces and
the pHis 6. 8%l & LPERNY as actlvat i fl‘énl'elic aésl’ture (200
cc.) of Streptswgtmes m@m.p 24,365 tRebe dfe/zinc, cobalt, Fom o ahdl an agitated
Erl.ennmeyer fla@Rsan v%E},;re I S devel o}ged at. 27 deqr 25 ho rs

whi'l st 291 t at g Y ﬁ Sofori g ARy et ot s inotiin ) <

i nocul ating the WhogHCH A feeM Sitatibie medine d0RIMEH oD heCuiltidTsRoUlEbEAT T i ed out
inga 800 |itr dctweenyisd end {718 @ndvjirefhrabliyebeteen 6.2 anfol.4. oMiengptswipst ances. ar e
i nt r oduced: ‘temperature for the fermentation process is between 25 and 30°C, butss lsfactory _
UGE -production is'achieved at temperatures between 23 and 33°C, The : ae ion of the 30
* fermentation can vary between rather wide values. It has, however, been found :
- that a‘rate of aeration of 0.3 to 3 litres of air per litre of broth per minute is very
* _suitable. The maximum yield of 31,559 RP is obtained after 2to 8 days of culture,
- this period of time depending essentlally on the medium used. J
35 From these facts, It can be.seen that the general conditions for the ‘cultire of . 35
Streptomyces hygroscopzcus DS 24,367 for the production of 31,559 RP can vary to
a'large extent and.can be adapted to particular requn'ements .
- 31,559 RP can be isolated from the products of the culture in the followmg _
. way: ,
40 = The mediumis filtered at an acid pH, generally betwen 3. and 6 and preferably 40 .
; close to 5. The activity fetained in'the filter cake is extracted therefrom by means
of a suitable organic solvent such as a lower alcohol, that is an alcohol containing
. from 1 to 4.carbon atoms, for example methanol ora chlonnated solvent stich as
_ 'methylene chloride.. = =
45 : After treatment with'a sultable alkall, 31 559'RP can be 1solated in the form . " 45
o of (e.g.) the sodium salt from the. solutions mentloned above, by crystalhsatlon o
after concentration under reduced pressiire optlonally followed by dilution with a -
- non-solvent or a poor solvent for the salt, and storing in a.cold chamber.... -
" 31,559 RP or its sodium salt can be. punﬁed by conventiorial methods, such as

50 crystalhsatlon, chromatography on vanous adsorbents, or counter-current 50
4 S distribiition. . - L NI
. _ The followxng Example, 1llustrates the mventlon
- | - Lr s EXAMPLE, . 5
v B A) Fermentatlon e B ©
- 585 ~ The follong constltuents are 1nt):oduced mto a 170 11tre fermenter . 55
o ':-Yeast extract -_-600_ g B
Glucose monohydrate o ST 1200 g.
Agar _' _ _ B - . A0g.

60 “Tap water, sufficient for C 110 ditres. | .60,



Distillers' solubles 2 Kkg. Bean granules’

10 kg. dycerine 6 kg. Sodium
chloride _ _ 2 kg 15 ~ Solution of
cobalt chloride hexahydrate, of concentration 20 g/l. : _ :
0.4 litreg Tap water, ’ g.s.p. 365 litres.. The pH -

(200 cc\} and the broth is then sterilised by bubbling steamat 1220C‘20
process; 1t I's Maog,e lgsggg
4 kg. The pH of Aftéreconlizgi thervolis 'G':Gf.t@'ﬁst?’fbﬁhtis'frgli rescecAuag of thego: _%ﬁiﬁ"i%ﬂ
ST e

The culture is E%%‘kjeﬁ u'. ' éu’iﬁéfsﬁemupheatsﬁqm'rzsg with a v
(in a volune of-iﬂ,‘zgﬁtﬁélﬁ' progyctioijeulWERY of the aner-atian.. Lhe nH. t he &

(et 27 O aptio R i i pCOR BBl bgRng 11
medi uml obt ai ned as described :above (400 litres) is brought-to pH5 by 30
for half an hour’.'f.j--_Af__t'lg':e'r;n?gqglgg ‘a-filtration aid (20 kg. kg the -redi um
cc.) and is stirred forcomerration 8@ . The mi xture is. P ¥EPed on' a fi I ter
concentrat ed under ThepHoEthe predinsiis edjiistedito 7,50 byrnddidg) 10 bsodiymt hydroxide 40 °

of the [q@Hiumis adjusted to 7,50 by adding 10 N sodi um hydroxi de, sol ut.i on
through Tt for 40 mnutes. After cooling, the volune of thé broth is 39
litres 2@ because of . the condensatidi#9%W858st eam during the sterilijsat3.on
; . 404 ¢b b 56 Badbits F6Hd s lintyRE R ide k@utRRAYRRYY. SOl ution
(10 litres) contmd Mkdigh i umaﬂeayrm%::ahgd%mﬁaf 122°C 't)l?}ough it fdr-40"mi_lilit¢zf e
Lereconibg| Yevo: T §23 He2 Plnocul um -
cul ture (40725 s i e E R P Ao v
. , _ aitate hefer fsdk.
t ur bi ne rot at i nRouad wAIKD -ageatiigudndoarsitingnwitte sterild aieicit 4t ithey Witeble doeri e Air
culture i3 7. 65¢ 0Kk tibs raction 30- - - 10 The
adding a 6 N soluti orPieillersentubdssl oric acid (2.8 litres)*&nd is then stirred
i sfiltered on a'-"f”i"l ter press and the filter cake'is washed ‘on the fi | ter
with water (100 |itreSlyerinhe. pH of which i's adj usted €ok& with 6 N
35 ' The filter cake S t¥ifurated in methanol (300 Iitres); the mixture
obt ai ned #5s adj ust éd Sobutiohlof cdbalt ativridgheatydsteli Um hydr oxj de- sol uti on (200
press and the filter gfake,ls washed' - -n the fid4gr vigsh remi:hanol (80
litres). -The fil trat’ef%% tr_he, wash liquid are ‘1401(}3 . ¢onbj ned and ;.
produce an aque@gﬂgtiﬁgbfﬁs andt ﬁmil& mterﬂ’FFﬁgymégﬁﬁﬁg gg'}z{%\dj ust,gd to
- ; tirqugh if; for 40, minjites. Jing) the. voluie of the Bioth 3% 390!1 P
pH 3 by athii ng 4R MACT RERIRC AU SRR e ts;iﬁﬁ Hob proesH; iSisintaded for 10 v

mnutes in the @lge}gsqq)tﬁrdafbyrﬁaai.hy_-ygejiemq@lqhmsgdﬂu'qi_i;((lfl'i_ittds)aajntgi:rir#gaft_v\o phases
are separated. The aqueous phase is" extracted tw ce rm-rg by this process,
usi ng nethyl ene chl o,r.98§9§&539?°h¥‘1.‘?‘30 litres each tine). kg -
4 The thr ee Mty hRHGHGHRHARNEN 6 601:b indbtueDut dethoandn silhwe Ao wi th
Vat er (9 23t r es)litres)ftonethe d70itfe /fempnteg descritdd@bow®. Ihp'%lﬂf@t_eéﬁ%"'ged ase @30
cc. of 6 N - "27°C for 113 hours whilé ‘stirring with 4 turbinie rotating at 205 revolution minute
and aerating with sterile air (in'a volume of 20 m.%/hour). At the end of the

operation, the pH of the" culture is 7.65 and the volume is 380 litres., -

L B) Extraction .. - ST e e C - T
300 . " The medium obtained as described above (400 litres) is.brought to pH 5 by 30
adding a 6 N solution of hydrochloric acid (2.8 litres) and is then stirred forhalfan _
- hour. After adding a filtration aid (20 kg.), the: medium is filtered on a filter press
-and the filter cake is washed on the filter with water (100 litres), the pH of which is
s adjusted to 5 with:6 N.hydrochloric. acid. The filtrate and the ‘wash liquid are
35 ‘removed. A o
“"""The filter cake is triturated in.methanol. (300 litres); the mixture obtained is. -
adjusted to pH 7 by adding 6.N sodium hydroxide solution (200 cc.) and is stirred
for half an hour; The mixture is filtered on a filter press and the filter cake is
washed on the filter with methanol (80 litres), The filtrate and the wash liquid are -
40 combined and concentrated under reduced pressure (5 to 10 mm Hg) so‘as to - 40 .
: - produce an aqueous concentrate (30 litres). This concentrate is adjusted to:pH'3 IREALE
by adding 6 N hydrochloric acid (290 cc.) and is then stirred for 10:minutes in the
‘presence of methylene chloride (30 litres). The two phases are se arated. The - :
. ~ aqueous phase is-extracted twice more by this procéss, using methy enge, chloride Ty
45 (30 litres each time). - i oo o e L 4
: The thrée methylene chloride extracts'are combined and stitred with water (9 SRR
litres), .while acidifying to a pH of -3 in the aqueous phase (20 cc. of 6 N
hydrochloric -ac'i'c?'._ The organic phase is isolated and washed with water (18
: litres), adding sodium hydroxide solution until a pH of 9.5 is obtained in the T
50 aqueous phase (20 cc.-of 6 N sodium hydroxide solution). The methylene chloride - :.50
{)hase is concentrated under reduced pressure (5 to 10 mm Hg) to a volume of 1 :
itre. - 8 : S

C) Purification - o _ P
The methylene chloride concentrate obtained above is poured slowly into



[ [ [ IS i hed with water
hloric acid). The organic phase is isolated and was _ _
?{grloict res), addi Z\g sodi um hydr oxi de solution until a pH of 9.5 is obtained

sodium h\lrlr oxide sol uti nn\

[ 50 aqueou ase (20 cc. of—6-N

lI'Eet Egt hyl ene chl grl de%gg phase is concentrated under reduced pressure (5
tol mmHg) $#0 a volunme of 1 litre. C) Purification The nethylene chlori

concent rgt«e/obt ai ned above'is paoured sI owy into 13 t[ﬁ(

1, 495 858 . 713 hexane (10 Iltrgf) 1
tive insoluble er
nt te erature " The solutlon i'S. flltered and i nac
?63 g.) |4nPhuq removed. .The filtratel49388ncentrated under reduced 13

pressur.e (5 to héxaner(igitres)Qut ambﬁhﬂk@ﬁpergtfureaﬁﬂé EBtﬁthEtl@ éo ,égd r?ndl il i;r LN

bl t I'Fhie Ulate f depd i s then
sol ution is stifyseld ?c:!ggsﬁ!; Ifﬁius)sma usar tq. Vele 3 éanprofﬁmd Wshtrel'shmbt Ay
left to stagdbf Cuged p irred r2h Iia @,Mﬁﬁ% ture@ QE o i
sol atse 24 Béuird atT 46¢ ﬂ% ‘trlu n %g@l{

ﬁeia’lﬁe at +4 dggmbere(m nl-v&a}hetbwith asxdndd it Eﬁh‘f The 3
sodi:um.sal t of = BfssssgTh QG’E'('JBSﬂQ)Of|3§5i9hBIE (h%@l)ﬁthds 1s<En)ted Recryst i sation |
The sod+tim sal t Dpf R3yseanRadify ODt @i ned above (57g.) is.dissol vd i n aceltong c
(1.2 10 ||treﬁ)esadidnsdludfsestgmobéaﬁleahmm?g)Q@&Qlﬂrxléde&ﬂ har coal - (

g.) washeld wit h"treslg“ &y minutes Decotoriaing eHarcéd ¥ twdkted Iwithst i 1 1 gy
agai n for half

pin dog| alfsnhouralnﬂwtafl I tered

B e R
ort. Distilled mhtermr fdlgg%? 5 9 RP cry sta I'ses - s Vo OWAY?tgnperature
51 %0 Yigrie EOdggjﬁﬁ%'%&s‘t’als are é %?\wﬂeafmmmrddcﬁbﬁe andodsad Wi 14

5 |
m xture of acetsda@ vour}p%g(Rp (33, tthefesspresy 38%C.)Thend dri ed

atraiiy e ¥ 1810 ek By fbilvofline and ypg? RP (35
;n;jelrsrggjzglege%rog@um j:Cr gfontm Oﬁi)lt.SSERPI(ae %513 5 h‘:adj Q%EI r original

it tpa ima1, 55R0RP (a
Vol e 2" e MRS YA S it s, sou (o
further 13.2 g.netaior ahitigsiRebntad gbase,andas a

C E%F())n
9. 9%
Auispals eemsai sbd)mmn,l wise, idtadtd & o&@lﬁ Rorkollp01 to 9
E;O\?\gl Sﬁgl;gfl glﬁ Ee ?9“ ge[dministereg. )tsqclacwmoatlomma&compme
adr

1 .
ni t rogen- cont aimssayRBAHE sl mmas ﬁ)ﬁa%ﬁ@fﬁ“t ‘jo en'cfﬁgm% yned 3 the
a

An S’GllQﬂaU!SG@thtuattl,co@fdlﬁﬁgtﬁS Fhes€ Odthpdksitions || S
ﬁglnﬁ?loil c(at yt Seiflioss larhﬂ'dtiemh ereaeﬁmcmllys inepontiry) Su conposi tions

TGRS Y ag °6F°leec\@ncmﬂtm at ed :
L
m xt ﬁ(r)gpPgr feether Mm;ma&ﬁx icient oo thégarggﬁft W%@oo?‘“h 2omet al

ig| S1,55RP or a salt thereof,
or a nitrogen- [Sel ggg or salt thereof can be dlstnbuted as.a umform dxspersron

.e!"

S . thmughout the complete feedstuffs, at the above concentration. .
- 35 : - It can also be distributed, at a dose of 025 to 1%, throughout supplementary - 35
feedstuffs, most frequently. together with ‘other. addrtrves such as vitamins and :
‘inorganic.salts. These suplplementary feedstuffs can either be mixed with the main
.. ration- or - consumed as they are; they usually represent 5 to 20/ of the. main
. ration. . :- :
40 . . -The. “premlxes”, used to prepare the complete rations. or supplementary . 40
: .. feedstuffs, ;usually contain 0.05 to 20% of 31,559 RP or a salt thereof, diluted ina
. feedstuff extender They form a convenient 1ntermed1ate which makes it easier to
__ distribute theiactive product: uniformly throughout the feedstuffs. The premiixes’ _ _
..+ . .. themselves are generally produced from eoncentrates which contain 99.9 to 20%- - -
45 - of; 31,559 RP or a-salt thereof, to which edible denaturing agents such as edible 45
T . dyestuffs, ﬂavourmg substances, dispersing agents or- agents whlch prevent S
agglomeratlon -and feedstuff' extenders have been added.: i
) .The: - ‘concentrates :and " premixes ‘are- generally pulverulent The- IERE
: S supplementary feedstuffs and the complete feedstuffs can be erther pulverulent or. - . -
C® .. 50 : in:the form: of gramules prepared by the usual techniques. .. - 50
. . The following . Example (in which the percentages are. by welght) 1llustrates
comppsmons accordmg to the mventlon o _ )

QA base feedstuff having the f(l)il’l(:a%t :})mposmon is prepared _
G -'._.Cereal mlddhngs flour = - ey 5
Barley flour A :' o __ 7 .‘13.41%.' o
| .:'-;:-Malze flour L N o 13.4'1%
| Wheat flour . e

Fishmeal o . . 8.92



optionally another anticoccidial agent. These conpositions are rti
useful for conbating coccidiosis in birds and nn?g especially igapghfglsrly
The dose necessary to produce a suitable effect can of course .vary wthin
30 - rather wide linmts depending on the proportion of the feedstuffs
thenmselves. In 30 general terms, it is sufficient for the feedstuffs fed
to '.t'he;_';anl mal s to contain 0.005 to 0.04% by wei-ght .of 31,559 RP of a salt-
thergef. The 31,559 RP or salt thereof can be ‘distributed as a uniforn
di sggrsjon throughout the conplete feedstuffs at t he abové coricentration:
35\ ¥/ 14 1t can also be distributiA58% a dose of .025 tq 1% _t hidgugholit
suppreneftary =35 'T.&%?;hs{jrf.s‘,_ “most_frequent |y togethergggegh other additives:
such as vitam ns-and Thorganic salts.. These: suppl-enent ary . feedst uf f s can
ei-t her  be ni xed - wi.t hDénydratvdifedderfiomsn- or - consured as. t 8y%%re; “they usually
represent 5 to 20%qf the ngin-ration. 40 - .70 f‘,_‘,Th’éé"'gbfé”rn’ziEX"es'" used tg
prepare-the conplete PHEHE or suppl ementary: i . 40 feedstuffs, -usual |y
gg?teﬁldgrp- '(I)'ﬁ t'of 20% Dfy itk pdv@lleRP or - a sal t - ther éofs, “di B&8%&d-in‘a. f eedst uf f
/ der. . They forma convenient inter medi at e- whi ch nmak it easier t>€
distri -butse the acti \(Q_é’f_ip‘r“bﬂﬁﬂdf’U:n-i_f-prm___y_.:____tz_h_r..Qu;ghout[..' theb?gédrét uffs. The.. .
preni xes t hensel ves @gugenendd |y pr oduced- f rom concen®¥fes whi ch contain..;
99.9 to 20%45. .. -of 131,559 RPor a-salttherecf: to, mi'tchfedi ble =~
denat uring agent s :siMinerabelementy e - 45 dyestuffs; fl avoul PHe. subst ances, .-
i orter o opagems Or"‘% Se Witk Prevent aggl oneration and-feedstuff
extenders have been.addgdmmihe “cocentrat es-and:-prd kbdke ar'e. general | y
pul ver ul- gnt . The. suppl enent ary feedstuffs and the qegpiete feedstuffgocan
be i ther pulverulent o288 Di - in the'formof gréanules prepared by the .
usual - techni ques.:' .’ . Choline chioride:~ .. . = =50 The fdlb5owai/kg Exanple (in
whi ch the. percentages are by weight) illustrates CQNROSI A4 ONS ‘according to
the invention. Exanple BboliVBase feedstuf f _havi ng tHe n?gé/-f(#de- ngconposi tion
i s-. prepared: 55 10:02% of the sodium:sai¢2f 8 B559R g hdded $o dddatistributed uniformly »
13.41% 15 . throughout this fésdstufey f | our -~ .- CeE el . 9.3. 4195 Nhi ze.

flour =~ - ~ o '[‘-he--_inve_'ntlon?,a'lso.:provides:comﬁbsiﬁoﬁs éé . 59RPr .'-a-'sal
31. 32% Fi shne a{ther'egf-' which can be:used as a gmwth'factor'ifgém%ﬁn e, fslgéégrgg/d _4-' 49 g5
- e 8:92% - 4, 49, 854

goats)-and as an-agent for combating: dysentery-in pigs. "~ - - RE ¢
8 : " These compos%tions:consi'st.of -nﬁz&d.feeds’tuffs for ruminants or. pigs and of
: . 20 -concentrated mixtures. for feeding animals;- which:contain 31,559-RP. or _'a__;._alt .20

thereof.. ..~ .77 - E S RN S o
. i, “The dose-necessary to produce a suitable effect can of course vaty. within
.. wide limits depending on the spe ies of animal and on the nutrient value of the
o wen feedstuffs themselves. o n S G e e o
2 L Ttis pa'rticul'"ly.adyantageous. to provide: thie animals with a daily amountof ~ 25
- .. 31,559: RP.of between. 50 and 250 mg. per head: of animal.” - ~ - o . S
*+ . The 31,559 RPis preferably distributed throughout sup lementary feedstuffs
- which :contain-0.01 to 0:1% of the-antibjotic, most frequently together with other
. ... additives such‘as vitamins and inorganic salts. These supplementary feedstuffs can
©-30 be either mixed with the ration or consumed as they are, and usually represent 30

- ap._roximately-' 1- to~10% of :the -daily '_r.atio:n_; _.31.',’55_9':_3P_t.hus__ ;..c:or-rg‘s_pond:s to

0.000(—0:01% of-the.daily fation. .~ - o st s
- . . The “premixes”; used to prepare the complete rafioris or-supplementary
oA - -feed_s_tuffs,_l'_"gl'gnei‘ally contain 0.1-to 5% of 31,559 RP diluted in-‘a féedstutf :
-35 . - exténder. They form'a convenient intermediate which makes it easier to distribute 35 .
: 31;559° RP uniformly throughout the feedstuffs: The *“‘premixes” ‘themselves are
- generally produced from-concentrates which contain 99.9 to 5% of 31,559 RP to -
" which edible -denaturing - agents: such.as ‘edible: - dyestuffs, -flavouring
' substarices; dispersing agentsor agents which prevent agglomeration and feedstuff
40 _extenders-have been-added. - Tl L T P T
- The concentrates .-and , sspremixes” "-are:*.generally” -pulverulent. - The
supplementaty feedstuffs can be either pulverulent or in the.form of granules
prepared in accordance. with the usual techniques. In these compositions, 31,559
45, -RP or.its salts can be in the form of fine particles which are free or covered with a
45. - ‘coating. Co : T . R
" The following- Example: illustrates:the- use ‘of 31,559 RP as.a:growth factor:

: R ~_EXAMPLE B. .. icTui e el .
_ . Twelve young bullocks of the Holstein breed are placed in individual stalls,
.- " the average surface area of which is 48 m?, and are then weighed. The feedstuffsto - -
.. .50 - be investigated are dispensed from dag% the2 éi?jy on which the experiment. was. . .50
o ter a :

s F

started. The bullocks are then weighe ays and then“after 56:days, and .-
the weight of the feedstuffs consumed during this period is determined. The
- ‘average gains in weight and the average degree of conversion.of thie féedstuff are .-



-.Soya flour - 8. 92% Dehydr at ed f odder

flour 4.56% Yeast extract 2.33%
Dry. m |k powder : 2 68%5

Sodi um chl ori de : 0.09- Cal cium chloride

~ . - - 0.89% M neral elenents 0.06% Vi tam n-type corrpl ex:

Vi tign‘i-n' Ao oy L 4,000 LU kg 10 :

Vi.taw n [err] . . _ ' ,' 1,000 | .U kg.

Chol i ne ghl ori de" - 11.5 ng/ kg. Riboflavin ~A
2.24 o '@ﬁﬁ 29-of—t-he sadium sdiPSEB 31, 559 RP is added to andyZ >
diestri but ed iaﬁch feedsth]ffm eedsT U — '

15 The- i nverft g I‘OVI des ?o%%g& mtﬁe tige diervaln0-928 659 RP or a sal t
t her eof . wh| Clwag mat

Yy gre bmhrum:matifoms detdinl cattle, .sheep
ahd goa Ps) atht a@emnem,gé%tayo QF%‘HE‘FP@’ Qﬂnewlwounegi@r%ﬂ?;s:é%ese

conposi tions "t’f&' %”'sltas edﬂuff d’he:e Esllf;fnfalz ToaPS: s'iadr apimgs and gf -20
conCégbrat edrem. ldﬁag régdrs eathlemweS“eedwﬁﬁf y%rﬁ, 18'13 59 RP or a
salt 20 theme@fmmamenq 3 mlemeuamﬁuhg I;.fg fect -can of
cour se. vary. ¥h the rWldmﬂpleﬂieﬁtScodﬁ&@é&fm ﬁfcte é@;e&&d fimni mal and on

t he nutrient v?ﬁ%ga"é!f’a'f%d’ezsmmhbmslidjfbfl&mﬁ F 313569 RB. Particularly
advant ageous to provide 'the animals with a- dal y- am)unt of © 25 31,559 RP
of between 50 .and 25 np. per ra-Aabe—The 31 559 RP.is preferably

- di'st nbut ed- throughou suppl ene tar1§/1Pf<, 3 'Elf sGWiw h contain 0.01 to 0.1%
of ‘the anti biotic; bzl T EQUE T kb opether—pit I at ffer -addj tives ‘such as
vitam ns and inorganic salts. I'?f Jﬁﬁpéﬁ'e 'ISQHKSf ¢edstuffs can 30 be
ei t her m xed-with tH&leration :of laonﬁumgsﬁg gy ar ¢, and .usual |y represent
30 appr oxi mat el 1 14 proudsf A)of [ he dai|y -rat-.i..n' 31 59 RP t hus -cor responds
to O 0001-0.01% of. |tshyples r@j‘;% (')I'F ] ', used . to prepare the
conptete rations or [suppl errent ary eeds u{“? erfl-ly cont ai n 0.1 to 5%
-of 31,559 RP'diIuteAE‘s’_;;Qt feddstuff36. - | r. They forma :
conveénient. i nt ernmed L ch ffkes. ItlQQami.rzaoengdl Stribute 35. 31,559 RP

| Anifor my throughou tmieplfoeeedslw&xfxeat uﬁh%“?ﬁ@ﬁtﬁ ‘t hensel. yes are
. general |y produced %2 C'EM“'F%! dondmrad Ineghahn 99, 9 to:5% of 31,559 RP
“to which ' edible. deﬁaﬁrbldéinr&q.mﬁgﬁnt gso,;uch as edl bI e dyest uffs

flavoyying . .- . Lipids , ;
. w . g :},’egetable fibres - e Z;Z: - Co R
ltamm A _._ >65 1000 umts/kg i . L 10

,i. | The results obtamed are glven in the followmg tab]es |

I—Average wexght in kg (per; ammal) L

L On day . After, | - After B

ok N § 0. _'28 days .5_6 days |-
;| Groupl - F 285, 1 3252 0 137145 |-
IR LSRN TN EPIPRIN (PP

oo | oosss {azs | agr
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and
its salts
RB_ ;

Hol'st ein- br éed.

concentrates

31,559 RP or

The

in the formof granules prepared in accordance.
En these conpositions,

~The fol l owing Exanple illustrates the use 'of 31,559
EXAMPLE B. " Twel ve

ext enders have been added.

techni ques. En al |
can be in the formof fine particles which are free-or covered with a.45:

for:

di spersing agents or agents which prevent aggl oneration and
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) 333.

ts/ kg on.
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Landmar ck,
285.
286. 6

MR -

Hﬂwprﬂ

1,495,858 1 495 858

56 day
3

325.2
1, 495, 858

protein equi

28 days
284.9

Tot al
<9 %Vitamn A

0

Af ter
, 495, 858

whi ch consi sts of:
6

> 1% Veget abl e fibres

d¥

@

. After
325.2 374.5 Goup Il

*The protein supplenent used in "PRO BLEND 50" supplied Nésérs.
387
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m 815 sh, 792 sh,788 m 775 sh, 765 sh, 748 m 705 m 655 sh, 635 m 610
w, 590 vw, 570 sh, 565 w, 550 w, 535 w, 500 vw, 482 VW, 420 m 378 w 350

[err] in ascending chromat ography o
sol,vent, a 15 m xture of ethyl acetate, cyclohexane, water and butanol
(50- 50- 25 5 by 15 volune) it has an—Rf"m‘——G—S——and—crsrng, as

sqlvent, a mxture of nethylene chloride an y-volune) |
has an Rf ‘of 0.7. 2. A process for the prep mll l" RP.and -
salxt\S/ whi ch- conprises culturing Stre tonyces« roscep |sus +US 24, 3¢€ p

5787), 04 a productlve 20 erob| cal ly in a ci¥

medi um
ok as a salt 'tssnel E@;’%‘ﬂih cqrnpoetltlali)m 2, .0n WhJ ch, the -pH of

thecul ture mg °ﬁ§°tftt?§q(ﬁft PSR ﬁ}%‘emze i's between 5.8 and 7.8. 4.

Process - accorl Jgeg nbOshG ﬁ%l&;actamsumﬁa utd 710 it thdiitravisietiiedi um at t he
25 Btart itf mfrheedcmecm (fterinirted com tablels athd rﬁxxme with potassium 5

25 5. Proces W terrperature of
the dulture |1§%ﬁ? t% 6%25%51‘3%%%% z%&b plgkegep;gzaccor ding to

claimb5, in whj B850 lhe33153 DSailulBme 1260€sh,cuB8 erlezosh g and 30 ¢

degreel®. 30 1185 sh, 1170, ? 90@1" ’to 6,10i n
whi ch the culrﬂ?fﬁh h ﬁns-, 6% s it J& 0' itres of air

per-litre ofs, s .48 W,CmSnaaso/{ ongc anyo clains 2 to
7, in which tlh_@sqsnﬂmaml!omm&rmlqmﬂuﬁ Byerooftsiics el SOPFIGCGSS accor di ng

to -any’of cl et ctate 5058 255 sol atléd by
filtering thegl?{a:gtﬁlYg ﬁﬁ.ﬁ :g&? %ﬁhﬁﬂ'ﬁm‘%@ﬁéwxhﬁé [ n %Chloélfz 559 RP from

35 the filter caka pmictds fca*rthoplgmatmnsaoBMiéﬂtRPtdnénteﬂalts whlc{h colpogess accordi ng

to claim2 s Ting; Seeeptpryye Eo3oRi R W 11.. 31, 559
5 o o R D R A B s o TP RE Lol

to 10. 3. Process accordmg to claim 2, in which the pH of theculture medium at the

40 12. Conposiart dihg gitur ert68 m 0..0001.to0 99.9%b
WS ght 491 311550 %ﬁeg@g:ﬁ g E’ké%gﬁf% cH pgim afpe o Y

ni't r ogén- cont al 5 geesde rdﬁ@ axysw harzctemama{meeefmﬂaﬁuﬂgomasurrec}sby the
ani mal s. 13. c@iturpdsshetvasn 2&‘&:@@5 toclaim12, in the formof a
concentrate 45 % Pf°°"(§ig@§§{ ety °¥9"‘D§ ip Fhish e tepperaretboflPiEs 31, 559 RP and

25°
an ediBhe SULSE 81 BrBeess achsrdfdkd a3 df clhfls 2T ¥] il Gvhith ke ARiBeafugRSlSt Uf f5. 14,

Corrp05|t|0n acatedcit agatb(ofOBaom 25 off air dnéltrk@rt‘mediﬁxmawsmpiterrent ary feed for
ani mal's, comy |§1§@°"6€ wendingtopny ofcliine? 97, Hydicythe culture is continued =

9. Process accordmg to -any of claims -2 to 8, i which the 31,559 RP is
35 isolated by filtering the culture at a pH of 3 to 6 and extracting the 31, 559 RP from 35
the filter cake with an organic solvent therefor, )
E 10l Process according to claim 2 substantlally as described in the foregoing -
xample.
I l l 31,559 RP ora salt thereof when produced by the process of any of claims :
40 2 to 10. - 40
e 12. Composition for feeding to animals, comprising 0.0001 to 99 9% by weight _
-~ of 31,559 RP (as the acid or as a salt with a metal or a nitrogen-containing base)
" . -and a substance capable of being consumed by the animals.
o 13. Composition according to claim 12, in the form of a concentrate )
45 . compnsmg '0.05 to 99.99; by weight of the 31 559 RP and an edible substance 45
. suitable for mixing with animal feedstuffs. _
14. Composition according to claim 12, in the form of a supplementary feed
for animals, comprising 0.005 to 1% of the 31,559 RP." -
' : 15.- Composition according to claim 12, comprising 0.0001 to 0.1% of the
« . 30 . - 31,559 RP and a ruminant feedstuff or sup, lementary feedstuff. - 50
) '16. Composition according to claim 12, comprising 0.0001 to 0.1 of the - :
31,559 RP in combination with a pig feedstuff supplementary feedstuff.:
. S Y 2 Composltlon according to claim 12 substantlally ‘as herembefore_
¥ o "described. -
55. 18. Method for treating or preventmg coccidiosis which comprises 55
- administering to a non-human animal subject thereto an amount of 31,559 RP as
such or as a salt sufficient to treat or prevent the coccidiosis. :
© ..19. Method for promoting the growth of ruminants which compnses :
- 'admm1stermg to a ruminant a sufficient amount of 31,559 RP as such or as a salt to ,
60 promote the growth of said ruminant. - 60
- 20. Method or treating or preventing swine dysentery which comprises -
- administering to pigs an amount of 31,559 RP as such or as a salt sufﬁc1ent to treat
or prevent the swine dysentery. .

- o -



15. Conposition according to claim 12, conprising 0.0001 to 0.1% of the 50
31,559 RP and a rum nant feedstuff or supplenentary feedstuff.
50 16 Conposition according to claim12, conprising 0.0001 to 0.1% of the

31,559 RP in combination with a pig feedstuff supplementary feedstuff. 17. -
Conposi tion aM2 substantially as herei nbefore descri bed. '
5 1ﬁnmg or treating or preventing coccidiosis which | "
conpri-s¢sp |ng to.a non- human. ani mal subj ect thereto. an '
anmount @;l 559 RP as a salt sufficient to treat-or prevent t
cocci di os¥g . 19. Met hod for prormtl ng 1{485858rom h of rum nants which 1g: B
conpri ses —adm nr.st mnant oa . SutlTer et anbunt  GRc 3 59 R as .
Such or s a sal putdk G of S REorI S PR Bs 2

60 20.. Met hod or catrlsoeai sdugceQuf afsrnﬁkablatnitmgens\anmmndgas ellalhaitg/andhulfstnnﬁﬂlyprl ses
admi ni st eri ng t ofr¢si igam gthep misnerersgfisn®l . 559 RP as such or as a. salt '
sufficient to treat or prevent theys tery. 18 . o
1,495,858 - . - C}fanﬁﬁggffgnﬁﬁ 21 A cul ture of the -~
ni cr o- or gani sm St r ept onyces hygr oscbqolsmub Smr24 367: (NRRL 5787) in a . = ws*
synt heti c cul ture nmedi um cont ai ni Fl% ?6 assi-m:l abl e carbon, a =
source of assimlable nit rogen an m riera enent s and substantl al-ly: .
free from ot her nicro- orgdnis] éred Patent Agents,:
14, Sout h- Squar Euig e} mmm%h@mmm&%% esty''s

St at| onery O fice by the Courl erwhich copies mpebadbtadpedn  Spa, :1977. . Publ i shed. by .-
the Patent - Office, 125 Sout harrpt on BUI | di ngs London V_\CZA_I_.AY_ from whi ch
copi es nay be obtalned ' e e

-

W e



