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. (71) We;: AMERICAN CYANAMID tion liqu0r' t~ ·a pH oi from L9 to 2;1; (c) ··COMPANY; a· · corporation organised an~ : adding to the acidified. liquor, in a:n_· amount existing under the Ja\Vs"of the State of Maine,· stitficient to. piecipitate :a complex with· die . 50 · United States ofAineriea, Of Berdan Aven\ie, : antibiotic AV290, ·an .aqueous solution of a· · :5 Township ·.of Wayne, State· of NiW. Jersey,:· .. complexing agent Selected from . compounds . United··S~tell'of'Ameriea, 4o hereby declare Of the fonttula: · · · · . the inventicm, for which We pray that a patent ·may . be gran~ . to· :us, and 
. .' ~ -· . 

·CHa-(c:ffii) .. ~SOr--OM · -I . · · the method by Whicll'it is to be performed, to 10 be : paiticularly' de8cr1Ded in and. by the fol..; wherein . n is 8n: integet from . 9 to· 17 ~ in-' 55 . · l«>Wing statement:..- · · ·•·· · ·· · · ·. · · · ·. · · :elusive; and M is sodium · <>r· potassium; and .·. . This inventfon te!ates ·to : a memod of re-- ·. mixtUres . ~e~of; ( d) rCDl.O\'irig the precipi~ Covering antibfotic• A\1290 from fermentati0n tated ·annb1()t1c AV29<halkyl sulfate complex; . · whole harveSt mashes· <:On.faining· it, to certain and · ( ~). .drying the ·· antibiotic.· AV290-alkyl 15 noveh:oniplaes which i'CS\d.t't:hem"rom, and. sulfate co.niplex. · . · · . • ·.· · ·· ·.·· .. 60 ·.to the use of these ·complexes· in· animal feed : . The. Present invention .iso provides ·a pro- . ~ .ci)in~tion$ for. Cilhluicing the gfoWth' rate cess for.: the production ·.of a. dried fermenta- . ·· of animats such :as 'pOOltry, swine, Carly weaned· . tion liarvest mash· solids animal feed supple­pigs, and:'nuninants Sllc;:b. as aittle, Sheep an4 meJit containing·. an antibiotic. AV290.:alkyl · 20 goats. · :. · · : . · · . · · ·· ·sulfate c0mplex which . comprises the steps 65 .. Antibiotic AV290 is formed by fermenta- · Of: (a) 'acidifying a fennentation whole har-. tio1d~iosyrtthesis during the''CultiVS.tion under vest mash containing antibiotic· AV290 to a controlled.conditions of Strefrtomyces:candidU$· :pH of .from 1.9 to 2.1; (b)· adding to the . particillady s.· ·candidt.u ·NRRL; 3218 and acidifi~·: mash, in an ~owit stifliciem to . 25 m0:filnts th~. :ne: ~tion-·and ~.. :preAVtjpitate a C0111plex With the antibiOtic '70 ernes of ant1b1ot1c AV290 .. at:e' set· .forth tn . ·• · 290, an aqueous soluti~ of a··eomplexing : .... Uni~ 'States Patent No;: 3,33•8,786 (British agent selecred from compounds of the for-· Patciit :N~. 1;l94j365). The ·pi'oblmi: :f.)f: ~ mtila: · .. coveririg the· 8rinbioti¢ economically . bas been' 30 a serii>Us one~·:In: the·pittent rereirecfto above,.·· CHa--'(C:ff2)11-...Q--.;.SO~M · · -I ~d$0rpti0n . oil' Charcoal Jollowed : by .. ' elution · .. ·.· . · · · .· ·. · .. · · . · and colilmn cbromatogriiphy ~-· employed; wherein n is' an integer .frOm. 9 to 17, inclu- 75 Such · .. · a·, p:rOCeSs is not · · eXc;essivety' · ·et;;. ' ··sive, and M is sodiilm or potassium, and ·mix- · penS.i.C whe1:f pure-:: tliib"bi<>tjc is,:. reqW.red .. nires ·thereofi (c) removing-the ha:tvest ~ 35 for ~edical>': usage.. 'Q:<>Wever, . ·wl)en .: thC 'solids t<>gether With· the - precipitated anti­antil,;iOtic ··.is' io 't>e''.~! J11 ;~~l'Jeed '.'bioticAV29o;.alkyfsUlfate complex; and (d) suppleriletit"':. comp0sitions< '.':the :·;·factor . Of 'dryi11f the mixture· 'Of mash SOI.ids and anti.;. 80 ci>st- W:ll· ·vety'·'seriotiS' ·~a~ .·&,id:'thCl'e' iS,"· .biotic AV290:.all(ylsulfate complex• .·· therefore;· ii neea for ·an' ·inexpensi\re .. pr~ • · Ty'pical alkali . metal alkyl sulfates· which 40 of recOVei'ing··tnfatitibi~~ foftliis 'purp(¥.· · iµay ~ employed in this invention· are, for / · The present 'i1iV¢iltion provjdei: • process example; sodium-. deeyl· sulfate, p0rassium • · ·of ~00Vering<a:ri~bi9tic AV29o':lll·an alkyl. liendecyJ''sulfate/soclium·laur}rr Sulfate, p<>~- '85 sulfate cetriiPlex . froni a: 'rermentation wh<>le · ·sium. tridecyl ·sulfate, sodium myristyl SUifate, ·: · hal'Vest· 'inash ci>Iifa'iilihg ' ·antibiotic . -A \T290' . . .potassium peritaciecyl stilfate,. sodium eefyl sµl- · 45 which comprises the steps Of: (a)·'prOducing fate, potassium hepta:decyl sulfa¢;· and sodiu'm .. a fermentation liqu~r -by· clarifying the whole · . octadecyl .. sulfate... Mi:ttures of alkali n:ietal h8niest' mash;:~ (b) acidifying' the 'fermenta- .. 'alkyl 'sulfates may 818o be employed such as .. 90 .. " 
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. ~. ¥,ixt.~# '.QI. '.,iii;xtiU1'!1 hendecyl .suJfate~ !U14' .vae!tfu#~ :,'flt.en; :~., .. aquepus'· .so.luti~ of an ·V 

· pota~si:W:ri ·oaadecyl sµlfate~· a. mixture ()f ,. jilbli mead 'alkyl· swfate (or it:inixture of . 

potassium decyl slilf ate artd 50<Uµni bqna'." · :a1kalhmetl!Lalkyl ' sulfiu:es) of f oiniu.la, :l .. is· : ··: , 

decyL-~u1;fatet a. ~ttlre of potassium lauryl · added slo,Wly, _.wim._-.stitt.i~,,.i!t:·aiJt~j~t. tern-;·_; .. 

5 

&•~1*f~.~~4~t?'~~' , fa~ . ':~te< ~em.p:l1>1.cii, '. then a corresponding .. a complex wb1di IS w.a~ ~~oluble anC:Ltbµs. . . . · 

to .. :~(~i;.~~~~f~ittif~Jc =~:tlfa· . ~ct~~-~ie:~:n~~~°!JJd: ·.:s . 
a1ltyl s*1f~~ :_complexing agent is sodium :;tetyl complex. tOgetbet With :-the ·feJ,'llienta.'tion ~ · 

. srilfate .:'!Ji~~ . ii( Jn adniixrilre With scidium · solids, is -~: ~9.Ved by :fi~~ti()n qr <;en~- · · 

oleyl. sulfate with which the anobiotic also · fugatiQll · and.·· dried. The , products so obtained. 

15 complexes. . •. : , : . -~ . :· ; ~ ·< ,<: ·, ... · >. t}lllY: ~- ~tje4)>Y. ..(~~ -~~ng the. wet so!ids 80 

The processes of.: tli¢ p~~t: ~~~on m,ay .' . 1~ p<>lar,· wa:ter: I_lllscd>l.C ;~9:~s()~ventS sudl as 

be- operated to provide ahifost c~i>lete re..,. -~ope. · ~oll~ ... ,by :. filtration, rinsing. and 

~?Val of the antibi~c activity' · frOril the · ait7~( :0r by (~) . res!urrying the Wet 

w ~=f~E!;~~~ii;~ 
25 per se! and 1~ a funber __ aspe~ the present 11?- tbe. ~ of., the a~yl:~te,~iW!~: a~ 90 

1nvent1~ pr0V1des .a dry,, w:ater-1~9lµble .c:om- aated, with ,the ,clar1fje4_ ~iquor, or ~. In .. :-:. 

plex of an. alkali· metal alkyl $~fate of -f~..; . ~ ~:;_~ .th~ alkyJ sulfate_ t;Qinp\ex -~ : . 
, mula _.I ··!1-Pove ·r.evefSJ'bly. dlenucally ·boQded·.-·.·C1atC!i __ W1fh· :~~- ~~:'1.~1ash,, .. sQhP.!b .W-ey < · . 

30· to;e~=u~V~o:.the;:an~b~orlc:~d:.aJkitli .. ;~ i~:~:~=-~~~=::::!:~i/.· 95 

metal _-allcy1"griljllte• IS -i;e.ferred ·to. as .a:.-~ '· • ~b~~' ;~D,g;WJ,tfi.9\lt rSlgDdicant loss Qf anti".'. .: 

ible: a11t'i'bi0ti~~a1kyl sW.fa~ cc».nplej.-;};ts ¢Xact, . .-.·}~10~~. ,~~Y#.tY. :; f~, ... c~i~e~'->1e,_ ~~ of · 

. chemical nature bas not been detemuned,. but' .. ·' .!1m~ .. _ 1'6is long .. st~ge)ife ~s, of._~; an . --

35 ~~=i·:.~ik~~dyl~i100 
antibiotic and ' an· alka:li- -metal alkyl ·sulfate ·• addeq · JO ~pi.tate · the complex . With the . . 

-:~n!nu:ylli~~:.:~;i~~~:~=:···-.::~r~~~i:e~=:~ai:r · .. :1~~;·_··_ .. 
40 ical bonds: are :'rey~ble sine1: ·the. antibiQtic • ·.: lowed,_,,,Jri ·gen~,: the: IPn.Oilill. .of··.~ metal .. t05 

.. %:'*:=:~$'·~~~~~~;oo;;······ . 
foll<>wed,.Qy, elutlon,W.ltb aqQCOQ,$ aq,d.f ;., • .- · ID WC :lll4sb. Jn,~ the._.~ ~e, ~~t 2~0 · . 

45 . AS.,sta#.ing -~~tetial , fQl' :~· ~-- of. _,grarils· ,9f :lllkati ~tal aJµ;yl ,sUl{~~e m-,~- .. 110 

the present invention there may, for example; : Qf ant).biOtj~.ll<!tiY.ify .~n ;th~ µiashds pref~~.::-

. be employed ~e whole harvest ~sb o¥Uned The A.,'{2~0_ ~~~.llt'.:~- ~c:;\V,f;l~l~;~ ~Y . 
. after . c.omplenon_· .of. !'- : .fel'J.llentatton; :w1tl1 •• S. . be r~a,cblY, d,e~ermu.i.e.d by m1cr~b,11;>logi~l ~y .· 

candidus NRRL .3218 or mutants there.of. (aft~,.~4J~~~ ~:he_·pJ:I. ~ a.~.'.Q) ~~;set" 

50 P.refei;~bly, ·,tbei:e 1s _c;inploy-¢ :~~: f~~:- . f~<t,n JJ;ruted.§_ta!Cs -~S.teJJ.~,.~,338,7~~i.Jhe:J15 

55 

60 

65 4fying gf the- filte~, .~se c;vert: at_: 49°c. µnd~r .~l ~s~fate reqUlred to precipitate a~tibiotic .· 130 
. . ... . . .. . .. ··, . .. . . .·:·"''· ... . .. · . .. .·· .. . ··.·., '· .. 
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v · ·Av290 from a clarified liquor· 1s abOiif ·0i1e · ''lite milligrams t>CrPollriCI ·ofantil>iOti~ :Av~9d · 
gram per gram of AV290 activity in the clari- · present. in a:riy particulai supplement coin-' 
.fied · liquor.: The . higher· l<'.vel of alkali metal position .of the· p~t invention may be· read~ 
alkyl sulfate required ·to precipitate AV29.0 ily determined by bioassay (after adjimiM- the, -~. 

· 5 : froni' whole1t11sh thaO: from clarified· liquor ~s. pH to 8.{).;-9.0) as ··set· fori:h ·in Umfd"'."'"Sta~ 
~ue. ~o copr~~pitaµOl} .. of: ~protein ~atet• P1ltent 3,3~8,786. The. preferred n;ieth~d- is 

\...J~l present- tn the whole mash. Converuendy, an adaptauon of the:· Staphvlococcus aureus 
-me· µii~iµij.uµ amount of aikali .metal ·alkyl turbiditnetric assay for ~<:Ii~. that -i~ •._ . : 
. sulfate' requi¢d to f<>nn.:. the ~plex with . ,:described in $e ma.inual "~y Me~ of .. 65:. 

10 the :!l~~~i~tif ~it ~- ~rifie( liqu0r ,from . A}i~~foti~ .a Ub9tatpry .M•n~''_.by ~ .•. C .. : : · 
any :. parncular fermentanon bat~. may be Gr~C?. ~ W. A. Randall; M.¢imal .Hricyl~ . 
readily dCtenrun~d as· 'follows. A sli.triple (con- ped1a, ·Inc. ( 195 5) pages 4g....:: 52. From the 

veni~ntly · 50--100 ml.) . of ·the fet:menta.tion potency _ data.· thus obtained, . the_ pounds of 

whole hatvest ~ash is taken and 'clarified by feed supplement composition 'to be used· per 70 · 
15 remQVing the mytdia and other insolubles ton of feed may be readily caleulated. · 

··by· fiJtrati~: ·~erablt With: a. filter aid .. The A Wide· variety of carr.ieri 'may .be . Used 
filtrate --is then acidified to a pH of l.~2;1 . in the preparation· of-.the feed supplement­

with dilute aqueous mineral . acid such as compositions of this invention · containing the 

· dilute . hydrochloric !lc;id~ dilute . sulfuric acid _ dried alkyl sulfate C()!Ilplex _or __ the dried bar.:. 75 
20 or !iilute · ph6sphoric· ·acid. This s<>luton - is · vest mash soli~. containing ·the alkyl sulfate . . 

theri ·titrated with the particular aqueous solu- · complex.. Carriers suitable •rol' Wie. tO .lnak:e _· · 
·'tion of -alkali Jrietal alkyl stilfate- which ·is to up the feed sup.Plement ci>mpt)sitfoni( ineju~ · . 
be u&ed untiH10 further _precipitate or -ttfrbid- the ·following: soybean: meal; alfalfa: meal," 

ity fOtniS•- The ·amOlint of alkali metal alkyl' cotton seed Oil meat~ linseed oil me.at, ~~.- 80 . 
· 25 sulfat(solutign for the clarified liquor of tbe· ·. meat; : cane molasses, ·urea, bone . ·#lear and . , 

. femieritatiOO. :. batch is then . cal<iila~d froin . ~~ob meal; The-ca¢er I>roJ:llote.S a urufOiiii ' : .. 
-the tj~ Of• the sample ~ provi~ atso_ dtstn~tiOO. ~ ~- complex iii the fiili~~~- . . . 
for ·a' slight excess. . . · · · . _ ·: _feed··into -wl,11ch the supplement is· blerided. · · 

. . This in¥Ciltion. also relates to ammal feed . - It thu& perforins · an importiirit < ~¢~ · t>Y: 85 
30 supt>lement eoinpositions ef!ective in acceler- ensuring :.proper· distnbution'. Of· the·· 'cODit>l~ , · 

anng the grOWth rate of animals and poultry. throughout the feed. . . 
In recent years the use of antibiotics · in The invention is illustrated by the Examples 

animal feeds for improving growth character- which follow and in which pa~ and-. per.:. 

istics and .efficiency of feed utilization has centages are by weight unless otherwise indi- 90 

35 beCome of considerable economic importance. cated. · 
In accordance with the present invention, the 
dried ·alkyl sulfate complex or the dried bar­

. vest mash solids containing the alkyl sulfate 
complex, either alone or in combination with 

40 suitable. · earriers, when added to ari animal . 
feed, aid in increasing the grOwth rate. In 

. addition, feed. . efficiency is improved. The 
present invention has the advantage that the 
growth rare_· of non-ruminants such as poultry 

45 and swine and especially weanling pigs is 
signifii:antly irictea:sed, and that feed conver-
sion rates are ndticeably enhanced. · . · 

·_The. feed supplement c:Ompositions. of ·the 
preilent invention ate· preferably administered 

50 in an amount · sufficient to furnish . approx­
imately the following dosage levels in trig./ 

.SS 

head/day:_ 

Large· ruminants 
sma11·--ruminants.' 
Non-ruminants 
Poultry 

. 350 
200 . 
100 

2 

. . Example 1. 
Precipitation·•- of ·Antibiotic AV290-Sodium 

Lauryl Sulfate ·Complex from Clarified 
Liquur · -· 95 
For these tests, a. sample of technical AV290 

sulfate having a microbiological potency of 
63.8% was employed. Portions of the AV290 

. Sulfate were . dis8olved in water and the pH 
of the solutions were ·adjusted to 2.0 with .100 
15% . H,SO,. CC1ite. 545 (a diatomaeeous 
earth) was added as a filtet aid and 2% 
aqueous ~ium lauryl sulfate · s0lution was 
added dropwise with stirring; The slurry was . . . 
aged for 30 minuteS a~ room temperature and · t 05 
the solids were removed by filtration and dried 
under vacuum at 40°C. The spent filn-ate IUld 
dI)7 solids· were assayed microbiologically. and 
the results are set forth in Table I below' •. -. . 

110 
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."';• . TABLE I 
·•: · .. .: . . ;·.:. 

·:i' 

: .· .. 

Te~t ··.· AV290 ~tmc. 
-;·· 

-· · ·· . - R'atio ·· . 
No. -.: g?liter , Ci2~~0SQ~N8;':AY.290 

2' 

3 

. : ' . . . . 
6.38 

3.19'· 
· .. ,; . ··. 

' .· ,' ',' 0. 785. - ' 
.·.!:" 

"; ·. 

.· .. '*rofinput)n 

· Sp~nt 
filtrate 

··,; .· .. , 

.' ··.· 

. . AV290 · 

df)'.~c~ke , B~tallc~ · 
...... 

· 84.9 .. · 85.8 .. · 

-. !" - . 

v 
'>"" 

ExamJ.>~e ~· . ·. -sulfuric .. ·~~·· Then, 3·;0 ·grams of Dicali~ 
Precipitatitm of Antibiotic, AV290-Sodium· 478 (a. d1atomace!>US ·earth)· were, a~ aruf. -

LaUryl. $iilfat~ Comjlex- from .. Whole Har-· : °2% . aqueo\Js sc:Klium, .. ·· fauryl · sµlfa~. solutioo · 15 

5 wst.-.Mash .. · : · .. ·· . .· . · . . . . , was aA,d.c;d ~with stirrilig. The slurrys. 

. Sainples . ~ S. cantJidus ~er · ftuk fer;. · . '.Were, aged, f(>rthree hours !lt. r~ tempera• · 

Inc:ntatlon .. whole .harvest, DiaSh,ea: ~:· .. taken·, nue·&:!ld the.solids.were •. rem.Ov~ by filtration :-,­

and the potency_ tbereOf "}?oosted'' ~ t:Pe .. and .d.ried tmder Ya,ctium at 40°.C, The spent . 

addition of technical A V290 sulfate. In ,the . filtra~ 11.?ci my cak~ were 11.ssayed mkro- 20-

10 tests tabtilated in .Table II be!ow', ·100 tJ}l •. : biologically and the results· are' set forth· in 

portions of· mash ~re ·~plo}r¢ and tb,e p~ Table ILbelow. 

thereof was adi.uste4 to 2.0 with IS%. .aq1leouS 
. ·., ... . . . . ;, .. · 

. _.:. .... 

:... '·:_:.: . 
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; 

• .. ·•· . 

TA:t;JLE II 
• .. ·. 

-

Mash assay in y/ml. :1300 

1 •2 . . ,. . s . I 4 
1300 . • ..... 1400 . . . : J400 

Test No. 5 
.. 

6 

. 
·· 1130 1130 .· 

7· 

975 
.. -. . 

5130 5230 523.0 4960 ·. 4960 
'· 

·Mash boosted to y/rril. 5130 

-
Ratio of C12H2~0S01N~:AV290 0.78 0.78 . 1.15 . 1.53 1.61 I ·2.02 3.08. 

. . 

48.S 20.3. J 12.0. i. }': ~f-~n~~t_'~ _s~:~_t !"i!~~t~~·- ~ __ j ~ ~ ~:·! _ ~ ~ 
-~c~ · .. · I ~9 

~-~-~~~-+~---~---i.--~---~~ 
50.7 .. 76.7 85.6 

-~ ;;:~ ---j--;~:;.~ --f ~;:~ --' 
A V290 balance 

5 

· io 

94.7 99.2 97.0 97.6 99.6 I · 97_.o. I 97~8. 

. ·. ·.·. .' · · , ."Example 3. . . . . . . · aqueous sod,\um lauryt sulfate solution, added 
.· Effect of pH on Precipitation of the Co,,;,ple£ dropwiSe with stirring to . a· C12H:2sOSOaNa: · 

from Whole Haroest Mask · AV290 ratio of· 1.62. The slurrys ~ aged .. 
. Samples of S. candidus fermentation whole. for three hol1rS at room temperature and the 15 

qarvest mashes were "boosted,, to· 4,930 -y/ml •. solid$ were .. removed ·by filtration and dried ·· 
· by the· addition of technical . AV290 sulfate Under vacuum at, 40°-C. The spent filtrates 
and the pH e>f the samples'were adjusted with .. · and dry cakes were assayed microbiologically 
1S% aqueous· 8ulfuric acid as tabulated in ·and the results are set forth in Table III 

. Table III belo1.V~ Then, 3.0 gnuns'of Dicalite bClow. · · · · 20 
· 478 we~ added followed by 40 ml. of a 2% 

c 
v. 

8 ..... 

9~1 ; 

•..,.;_ 

-
4.10 

6.2 
·-------.-

.88.7 

94.9 

.'k ........ ... r .-~ ·W· 

v. 

~ 
_;~ 

,, 
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TABLE III . 

Sample No.· :5 
1--......;.--------r.----'.'!~---+~-~+-...,.,--;---+-----+·:.r. 

pH of mash for 
precipitation 

% of input in spent : ·:. 
.filtrate · 
--:- ~ ---~ -:' __ -. .. ~ ---.~ -;~ ~ ~ - ·- ----.. --- .. ----·.-. -----~- --------
dry cake 55.3 .7·L6 92.8 : '83.3 

· A V290 balance 62.6 78.0 98:.9 90.2 

2.4 

10.1 
-------

64.2 

74.3 

.. · .. ::·· _·. ···,. _ .. : .· . . ·. ' . 

'.':} 

.. Example 4. '. . · · . · . . . Bxlunple 6 •. , . 45 
Precipitation of'Antib_iOticAV290 from Whole Precipitation of AntibiotiC.AV290from Whole 

Ho:T'f)Bst Mash fj~g Sodiu.~ J..auii! Sul- H~st Mils,h ,Using a M#tilre of Sodium 
5 fate . ·.·. :· . ·. : · .. . . · Cetyf Sulfate .ti#4 Sodium Oleyl Sulfate 

A 30 liter ~pie of· pil~ fermenter mash A 400 mt sample of' whole shaker flask 
having a microbfologiaj ~say of 3,740 1/ml. . mash (~crt1biologi~l-assay 4,,S?O 'Y/ml.) was 50 
was treated as fOl~QW&. The pH' of the mash · adjusted ~. pH 2.0 !>y the a4dition of 3.9 
was adjusted to 2.0 by the adc:Uti~ of 219 ml. ml .. Of .. concentrated sulfuric aeid,. ai.td then 

10 of concentrated sulfuric acid, :and then on¢ 5 grams of :Pkalite 478® were added as a 
kg. of Dkalite 478 \\ras !!.dckd a~ a filter aid; filtet ai~~ To the stirrecl mash were slowly 
To the stirred:.mash w8s'slowly added a solu;.. added 13~51 'grams. of Elnpicol CHC: 30 (a 55 
tion of i40 gm._ of sodiwn lauryl sWfate iii 30% active p• ;of .a :mixture of: sodiwn 
3 liters Of ~~r. The treated ~h ~·then · cetyl Sulfate ~: ~OdiQµl .·01~1 ·sulfate ~u-

15 aged with stirring for one ~our at room factured by Albnght & ·, Wilson Ol.emJ.cals, 
teinperature· at1A tbe .solids ~ removed ·by. Ltd.) dispersed in water to' give a total 
means of a · filter press. The filter cak~ was d,iSpersion volume Of so nil. The treated ll)ash 60 
dried under vacuu'Pl :at· 50°C. wherebY there. was·· then ·a~ Wil'.h. stirring f91' one hour 
was obtained i,97$ giii." of ·dry prOdu.Ct h~ving · .at r®m temperature · aµd: the solids were re-

20 a microbiological assay of, 4~ 72%. Th.is rep:. . mo\red by meiln$ of:a va~wn filtet. ·The filtet 
resents an :antibfotic AV290 '~very from cake· was dried under :'vacuum at 50°C . 

. mash to drr. cake of 83;:2%._ . : whereby there was obtaihed 24.0 grams of 65 
dry prtidlict having a microbiological assay 

.. .. ·. - ·:=Example 5 .. ·.··: . ' · of 8.08%. This represents an antibiotic AV290 
Precipitation Of Antibio* AV290 from W.lwle rec<>l'Cr,v. f:rom ~~ to dry cake of 105.6%. 

25 .flaroest Ma,k Usmc ~odi""': Decyl Siilfate · · · ·· 
. Fi. 40o ml.· sainp!e' ~, wf.lore shalter :ftask .Example' 7. 
·.mash (microbiofogical aS;Say 4;590 'Y/inl.) GrOflJth PromotiTJI Effect of Antibiotic 70 

was adjusted to p}I 2;0 by' the addition of 'AV290~LaUryl Su,lfate Complex 
3.9 ml. of. concentrated S1i1furic acid, · 1µ1ct 

JO then 5· grams of Dicalite 418 were act®c.1- a8 Experimental Design 
a filter aid. To the~ stirred Jlla$h were· slowly The !!Valuation Of a growth promoter is 
added 9.68 grams of Empicol 0~37 (a '30.5% ba5eP OI1 average results obtained with a series 
active solution.of sQdium decyl sulfate;.manu.; Of f0ur· 2~week feeding tests. In each test, 75 
factored ·by Albright & Wilson Ote'micals, th~re a.re three pens of ten chiclc.s for each 

35 Ltd.) diluted to SO inl. with water. Th.e .treated tl'.eabilertt. · · : · 
mash ~s then aged with stirring· ~r · · oiie · 
hour at room .temperature and 1fie, so.lids 
were removed by nieans of a vacuuttj, tilter; 
The filter cake was dried qnder ·. vacUuni 

40 at 50°C. whereby. the~ was Qbtainea 2p.i 
~s of dry product having a microbiological 
assay of 9 .14 %. Tftis represents an antibiOtic 
A V290 reeovery from· mash to dry cake of 
100.5%. 

. . .. ' 

Tes( M~terials . ; · . .· · . 
AV29P.,lil,uryl sulfate ~plex was tested 

.at levels of s;· 10, 2P and :40 pPm.; of AV290 80 
· equivalent in the diet: · · · 

·Diet: . . . 
· The bas~l diet used. iti. these experiments 
was Br0Her Ri!tion No. 453· (Table V). Ex-



. 1.: 
· . 1,+H~7o3 · 

7 
'-i~~~~-"'-~~~~~~~~.,..,..,..-,-.....:...,...,..;.:.-~~~~~~~ ....... -,.-~----'---~~~ peri.In~~J -~~ets: We~ ·p~~~~--~y ~-~i~ th~· .. · ... :Data .~·; · · app!Vpriat¢' am~t ·of ~~t ~~J:erial · witl1,. the ·· .· Data . recori:led. includecJ .. .initial weights,_ basal ·diet in a, ''Hoba.¢.". (reg~Stc:~.· 'l'J:"l!d¢ . average sexed weight$ at 2 weeks, artd 2-wtek · iS 

. Mar~Yniixer.' All "di~~ wefe'.fecpid li~itiltn . feed coiisi.rinpti~~ - . . : ... ·- - . . 5 .: and' feeding;·of expe~~l. d,iets was,~gun · ·. · t ·· <:: ;;~~n ~~~~l. C>f .·th~: ~i.~; ... ''· ·.. . .. ·.·. :·_·· : ·:Re~~Z~l&Uryl sulfate ·~mplex improv¢d_' :·.· · Broi>dinj" · ., · · · · · weight gain and feed utilization at all leVels ·:. Day-old ijµb,bard,,.x Arbor Acres _bJ:"Oiler tested. The degree of re~ponse was related '.20 chicks were h0i.i8ed. · in · electrically heated to the amount of ant1.'bi9tjc fed. Avera~. 2- · 10 brooders in a,n. air-contiitic;m~<l. J:'OQ,ln (~0.C.) .. week results from.all four~~ are ij (9110\VS · '-for··tV!o' WC~· ··There.~ five 'J#al¢ ·arid.· 'in Table IV with percelit improvement over five;·f~ale ~i~~ ~(~· ··- . : . , · · · ··,control in brackets. · · - · ·· · ·· 

Treatment . . . .. : ~ . 

ctintrol 
. ' A.V299~~~ucy.1.. ... 

su~.~at~ :~o!PpleX". ·. 

. ·~ :· . 

AV290~l~~J .. 
su1fate complex' 

·AV290-lauryi 
. sulfate comple~ 

.· .. AV290:.:..1aur}r·1 · 
· · · s11lfa~e cqmplex 

*As AV290 equivalent. · 

,.·... ·' ·. 

- TABLE IV 

Level* 
(ppm) 

_10 . 

20 

'40 

· Avei'age 
Gain/Chick (g) .. . 

200~ 12. (4.6)' 

200.l2 (4.8) . 

204.65 (6.9) 

. 212,ps U0.8) .... 

.:· •. 

··Feed/Gain.· 
:Ratio 

. i.46·. 

. ·. 1;43 · :C2.4) ' :. -~ 

' . ' , 1.42 , (2,.6) 
.· .... ·: .· 

vit> (4.6) 

l.~8. (5.8) 

'..';;: •• '1 

. ··. •·.· 

· · **Vitamin· P~ix .for 1•Ton .· In~ieni · · gf8ms 

. ... . -

TABLB v· .· 
BROILER RATiON NO, 453 DL methionine .. - _. 453.6 ,., BHT ... . . . . . tt3.6 

Ingredient · ·· · . % 
Ground yellow com . 
Soybean oil meal ( 49.%) · • Menhaden fish meal .. (6P%) · ... Com gluten meal ( 60%) · · Dehydrated. alfalfa meal (17%) Stabilized fat. .. . . . 

· Dicalcium phosphate 
-Ground Limestone 
Sodium chloride · 
*Tra•Min No. 3 
**Vitamin prenµx 

.53.45. 
'. -28.0 

5.0 
s.o 
2.0 

, .4.0·.; 
-1.2 .... , 

0.5 
0.3 
0.05 
0.5 

Total 100.00 

Vitllmin A (30,000 u/g}.- . · .. , :,l@..o,;· :- - · Vitamin Da (200,QO() u/g) : ·5.0 Vi~in :B. (20~0QO u/lb) .·. '\s.4_ -.,· . , . RibOftavin · . . - ·.. . . ,. 4 0 Niat:lnamide . · · ·. · .. 2s:o: ... Ca. P_aµtothel)8.te. _ , . ~.Q,.< : . : Vitamin .K (menadione) -- . 1.0 Parvo {10% )', folic acid 13,.0 Choline Olloride ( 50%) 908.0 Profenn (~O mg Bu/lb) 227.0 Com Oil · 50.0 . Fine ground com 2.582.4 

· Total 4536.0 
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. . . alk l sulfate co . lex which . .. . •m· . :· . 
Y ... , . mp. . . . . .compnses . e 

·steps. of: .(a) !lcidify~ a fermentatipn ,wbl>le · · 

~iVest 01a~. ~ta~ antibiotic AV290 to · 

.. Iron · · 
'12 . .SO 
.·6.00 
s.oo. 
().6S·. 

'62.s··. 
30~0 
.2S.O .. 

-.·.3.2S ... · . 

: a pl;I:o£ ft¥.l.ft~.2.l;.:(b) adding; it>' the ... 
aadifi¢<1 .. 1213~ ·IIl. AA . aJ1lQUDt sufijaent to 45 
precipi~te a · c0mpl¢X · With the ·· !lii.ttDiotic r~, 

A V29.0, an aqueous solution Of a cOn:ipleimg \~j 

agent selected from comJ)ounds of the f~ula.:, .. : Zinc:. " . Copper·. 
.Iodine . 0:3S 

0 • .25 
.· ·.·i:1s ·· 

·· 1'.~s· · ·• ... ·9Ja~(~) .. ~~o~A( .. >;..1·'· · .. 

~~ .iriili.'' · 15;30 . 
.l8.35 . .· . • ;wJrerejri .~·is ~ in~rf~·~ ·to. i7, i#<:t~ive~ . 5o 

. and Mis s0d1UD1 or .. p.Qtass1um, .. and.n:u~ ...... 
· thereof; (c) renioving:the hani'eSt uiash Solids . 

WHAT WE CLAIM IS:- . 
1. A process of recovering anu'biotic AV290 

as an alkyl sulfate ~plex froni a fenn.ent8-
don whole harvest. mash containing antibiotic .. 
AV290 which comprises the steps of: (a) ·pro:- . · 

ducing a fermentation liquor by ·clarifying the 

· t .. thet with the. · precipitan:4 antibiOtic 
· A V290-alkyl sulfate conipla; . and ( d) dry.,-' 

ingV th~ ini~ of mash solids a:nd antibiotic . 55 

whole harvest mash; {b) acidifying the kr-. 

n'lentation liquor t~ .!l· plt of .from 1.9. to 2.1; 

( c) adding .to the acidified . liQ\lor, in an 
amount sufficient to . precipitate a complex 
with the antibiotic AV290, an aqueous sob1-:- . 
tion of a complexing. agent selected. from Com­

polirids of the f OrJnula: 

CHa:.-(CH2)11--0-:.SO~M · .-1" 

wherein n 'is' an integer from 9 .. to 17, incl.u;.. 

sive,. and.M is.sodillin or potassi~, and. mix:. 
tures · thereof; .. ·. ( d) · removing the precipitated 

antibiotic AV290-alkyl sulfate complex; and 
. ( e) dzying the Bl)tibiotic A V290-alkyl· sulfate 
complex: · · 

2. A process according to Cl.aim 1, whei'ein 

the compl~ng agent is. sodium decyl sulJate. 
3. A process according to ClaiJri l/whetein· 

the q:>mplexing··agent is sodiuin 1aucyl ·Slllfate. 
4. A ptoi:ess according to Claim.1, wherein 

the. complexing agent is sodi~ cetyl sulfate 
which is .in admixture with sodium oleyl sul-
fate. . . 

S~ A dry complex of an alkali metal alkyl 
. sulfate with· antibiotic ·A V290 · :whenever· p-e;.. 
pared by a process according to. any ~ 
cl.aim. . . 

. 6. A ctry, water-insoluble eoniple:i:' of an 

a1kali. metal alkyl. Sulfate . of fonnula, · 1, as .. 

defined ... in. Cla:im 1, · reversibly···. Chemically 
bonded to antibiotic A V290. ·. -·. ' . · · ·. 

. . . 7. A ~s for the ~u<:fion ~ ·# dried ·. 
fennentauon harvest mash ·solids aninia1 feed · 

.supplement containing ·an antibi_#c ~V290- ·. 

A ~~~alkyl sulfate c0mplex; · · 

· s;A pl;'ocess according to Oaim .7, wbefeiQ 
the. coµiplexing agent. is sodium ·decyl sulfate. 

·9. A process according tQ Cl8.im 7, wherein 
the complexing agent is sodiuin · Jaucyl · sul- 60 

b .. '• .. '·. 
: . 10, A prc>ce$s. according to Claiin 7 ,· \Vherem: . 
the . compleXing agent is soditlm. cecyl .sulfau: 

which is • iii adinixture with . s()dium: Oleyl 
sulfate. . · · · · · . · .· 05 

.. 1~. An :nUma1 feed silppl~t ~oniprisilig 
a dried mixture· of .fel'inentation harvest mash 

solids· and antibiotic AV29~alkyl .sulfate ~m-
plex prepaied by a· process accordiDg ~o any 
one of· Claims 7..;;,.10. · · · •· · 70 

· 12. An animal feed composition which com­

prises a nutritionally balanced ani1I1a1 feed con­
taining an anti.biotic AV290-alkyl swfati: com­
plex according to Claim·. s or·. Claim. 6' 'or a 
supplement according t:O Claim 11: · . . . 75 
. 13; . A ·.~ of recoveribg. antibilltic 

AV290 from. a· fennentation. whole 'harvest . 

mash~ aecordfug to Claini .1 and ·substiuitlally 
as hereinbefore ·. described. 
. 14. A pr0cess for the production of an 80 

animal feed supplement, a?=ording to• <?aim. 
7 and substantially as hereinbefore described • 
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Element' 

Manganese 
. Iron 
Zinc 
Copper 
Iodine. 
Cobalt· 
Calcium .min. 

max. 

*Tra-Min No. J 
1 lb/Ton 

% Furnishes. (ppm) 

12.SO 
. 6.00 

S.00 
Q.65 
0.3S 
0.2S. 

15.30 
18.35 

62.S 
30.0 
2S.O 
3.25 
1.75. 
1.25 

WHAT WE CLAIM IS:-
1. A process of recO'lering antibiotic AV290 

as an alkyl sulfate complex from a fennenta­
tion whole harvest mash containing antibiotic 
AV290 which comprises the steps of: (a) pro­
ducing a fermentation liquor by clarifying the 
whole harvest mash; (b) acidifying the fer­
mentation liquor to a pH of .from 1.9 to 2.1; 
( c) adding to the acidified liquor, in an 
amount sufficient to precipitate a ·complex 
with the antibiotic AV290, an aqueous solu- . 
tion of a complexing agent selected from com-
pounds of the formula: . 

. CHa;......(CH2)n--O-SOr-OM ·.-I. 
wherein n is an integer from 9 to 17, inclu­
sive, and M is sodium or p<>tassium, and mix­
tures thereof; ( d) removing the precipitated 
antibiotic A V290-alkyl sulfate complex; and · 
( e) drying the antibiotic A V290-alkyl sulfate 
complex.·· 

2. A process according to Oaim 1, wherein 
the complexing agent is sodium decyl sulfate. 

3. A process according to Oaim 1, wherein 
the complexing agent is sodium lauryl sulfate. 

4. A process according to Qaim.1, wherein 
the complexing agent is sodium cetyl sulfate 
which is in admixture with sodiwn oleyl sul­
fate. 

S. A dry complex of an alkali metal alkyl 
sulfate with antibiotic A V290 whenever pre­
pared by a process according to any preceding 
claim. 

6. A dry, water-insoluble complex of an 
alkali metal alkyl sulfate of fonnula I, as 
defined in Claim 1, reversibly chemically 
bonded to antibiotic A V290. 

7. A process for the production of a dried 
fermentation harvest mash solids animal feed 
supplement containing an antibiotic AV290-

alkyl sulfate complex which comprises the 
steps of! (a) acidifying a fermentation whole· .. · 
harvest mash containing antt"biotic A V290. to ·.· . 
a pH of from 1.9· to 2.1; (b) adding. to the·~-~ 
acidified_ ID!lsb, in an amount sufficient . to . ~ 45 
precipitate a complex with the ·· !Ultt°hiotic . 
AV290, an aqueous solution of a compleXing r~ 
agent selected from compounds of the formula: .. · . . .. · .. ·· .. : 

wherein n is an integer from 9 tO 17, inclusive; . 50 
and M is sodium or potassium, and mixtures 
thereof; ( c) removing the harvest mash solids 
together with the precipitated antt"biotic · 
AV290-alkyl sulfate complex; . and ( d) dry- ·.· 
ing the mixture of mash solids and antibiotic · 55 
AV2?0-alkyl sulfate complex. 

8. A process according to Oaim 7, wherein 
the complexing agent. is sodium · decyl sulfate. 
· 9. A p~ss according to Claim 7, wherein 
the complexing agent is sodium lauryl sul- 60 
fate. · . 

10. A process according to Claim 7, whercin 
the complexing agent is sodium . cetyl . sulfate 
which is in admixture with . sodium · oleyl · 
sulfate. · · · . , 65 

. 11. An animal feed supplement ~prising 
a dried mixture of fermentation harvest mash' · 
solids and antibiotic A V290-alkyl sulfate com-
plex prepared by a process according to any· 
·one ·of Claims 7-10. · · · · 70 

12. An animal feed composition which c0m­
prises a nutritionally balanced animal feed con­
taining· an antibiotic AV290-alkyl sulfate com­
plex according to Claim 5 or Claim. 6 or a 
supplement accordilig to Qaim 11. . 75 

13. A process of recovering· anttbiotic 
AV290 from a fermentation whole harvest . 
mash, according to Oaim 1 and substantially 
as hereinbefore described. 

14. A process for the production of an 80 
animal feed supplement, according to· Claim· 
7 and substantially as hereinbefore described. 
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