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descr i-bedgnQalh@owntimmljbatiowimgmwa’l ement:- (19) S [
i nvent i on{r elR} &ded DAnp\I817 isyanoacet yl hydr azones havi ng- ‘a/¥4
action. Aéo[-’é) Ggechoslavhlda (C83sent i nvention there is provifef
for nyl qui Jx 44) Gemplete, Specificdtiok publisheg 40 Bme.cl9§0.-hydr azone o
formul a | efSI\IND CL® CO7D 241/52 A61K 31/495 .
[err] ~ ™ (52) Index at &@eritancevhi ch [err] is a hydrogen aton
having | to 4 cari36n 1628043247250 252R5Y 200\32619211334:35h %4 336 625he o\‘\
2-f or iyl qui rioxal i ne- 1, 62X-636 8% ¥ AAMPt s derivatives are al reat

(United States Patent NogsgpBz-A8RMYTHUINOXAR NS AP oxbehas now been found
t hat the cyanoacetyl hydwa_uoanth%RAW)NEs,B bCESS,gle@mxal ine - 1,4 -

di oxi de of formula I, whi cgﬂﬁ@mﬁﬂﬂq’éﬂm THEREQF AMD 15 subst ances,.
possess-in addition to val Q Pé’%‘ﬂlﬂ%%%wail GMME both on Gram positive
and Gram negati ve(miXrowgani SFORA SO THFGEENE Pr PN antgggcci ci dal
properties, pr AV N@!ﬁﬁ)u YYROBY, arfizectioslovabianl Caparatiambbfy Pragit,uence t heir
general heal {1ty to LAk SR LMEIDY I KBt o ot
ani mel  groyt h PadiRbdY Sescribed inkhd BYUbd. R i Wt R PhPETATES B Perhe
conpounds of the [Thiyameition felatee tsimwdl foymaiadetygdt@bhes JRving) ahtiditrbbial
substantially. &E‘Fﬁ“géosfiggm oexi..tht' ) é’Thu 3 c'rg‘r}'ga'_ tifve st ydy of the toxic
properties of l;4t—ﬁﬁoxi Gyanghéﬁ,{;Mdmbﬁ@ jr %gr'allf aaior _o ne - '
cyanoacet yl hydrazone of "the i'nventi on corrpoung ‘5 and, as a reference 25
substance, the known _ 2-fornyl dlinoxaline-1, @ 4-dioxide " :

25 met hoxycar bonyl hydrazone (conpound B) was made in a series of pargllel
exper i men%lg perforned on mal gf axs ORyFeFEN-{E-CORCY hody wei ght groudped in
groups of 10 animals each. T pnpoylds gtinder test were admi ni stered
orally in the formof 2.5% sus_ns'lb{i n an aqueous gum arabi c sol uti on.
Singl e doses as high as 500 30. : \|rrg/ kg (2 m. of a suspension) were given
to the animals twi ce a day, also | °g/ kg - 30 daily, always at -09.00 and

13. 00 hours ovei whick R’ Se4 Byiifcgel BtodhiootSan alkyBgrousthdvirgart ey catdn aetpmes of either
conmpound wer e adnCaitait esybnidrazimbd of the faednoMormyguitaxalifed , #diokidd aridyitsr at e of t he

. S . : Teati ' ited e i 3433 -
ndivi dual ani S, ARSI AR S R TR oLl T Al oflgse of the
conpound. gsder f&"l’”d inoxaline - 1,4 - dioxide of formula I, which are hitherto unreported 15
substances, possess—in addition to valuable antimicrobial action both on Gram-
positive and Gram-negative microorganisms—also markedly pronounced
anticoccicidal properties, promote growth in farm animals, and favourably
influence their general health. o T :
20 In cemparison with the known non-antibiotic animal growth promotors 20
-routinely e;nploxed in practice, the compounds of the invention have significant
advantagt;_m their substantially diminished toxicity. Thus, a comparative study of
the toxic properties of the 2 - -formyiquinoxaline - 1,4 - dioxide
: cyanoacetylhydrazone of the invention (compound A) and, as a reference
25 substance, the known 2-formylquinoxaline-1, 4-dioxide 25
methoxycarbonylhydrazone (compound B) was made in a series of parallel
experiments performed on male rats of 190to 240 g body weight grouped in groups
of 10 animals each. The compounds under test were administered orally in the form
of 2.5%, suspension in an aqueous gum arabic solution. Single doses as high as 500
30 mg/kg (2 ml. of a suspension) were given to the animals twice a day, also 1 g/kg 30
daily, always at 09.00 and 13.00 hours over five successive days, i.e., altogether ten
doses of elt_heg compound were administered. Table I below reports the mortality”
rate of the individual animals upon administering the respective overall dose of the
compound under study. o . P
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2 TABLE | Mortality of Test Animals Follow ng the |Indicated Dosage.

Referencel Control conmpound Conpound A 5 -
G oup B Overall Test Group Overal |l Rat No. dose, /kg Rat
dose, gkg 1 2.5 12 1.5 . 2 3
310 . _ 4 5.0 4
|V 2.0 o 56 2.0 6-7 , .
2, 18 30 0 gsbew o % 59 a2 10

5.0 As evi dent from the above TabI'H\BItPnIe corrpound A of the |nvent|on\|-§
significantly |ess toMpgality biiFest hmmbfl’@ﬂemmethcdmmdw@ageal | .the ani.mal s of
the control gr oup di_ed w&er easl%efermgbly t wo perl shed out %1; the:ten. i¥n the
test growyp:20 ‘tr E20ER Wi t onpoung of lon.. (The. |mals
wer e obsgrved for anRaﬂ addi F”og"" g O dgy@nﬂ&f’l owdgﬁﬂgﬁe day of . j

admi ni stration of the ljast dose)25 An attenjpt was madé to determne, using
standard testing techn|2ques thles[err] vakue of compound A on fenale

W st ar lgts of 140"to 860 ¢ bodigm ght, gﬁouped agarn in groups. of, ten

ani-mal s "éach. The test &l conpou A was ‘adgi ni stered_orally, in a

singl e dose, in the fogmof a 2 suspensi-gn i n Dorfian medi um This.
attenpt to - 25 estindte the ac?oﬂetoxmlfly, ‘however-, failed since it was
i npossi qlL)e to increase 3the adm njgtered doées of thd¥ested conpoung over
5, 500 - kg, which. thrgshold dosgeowas stiljp subl-et halp Consequently,” for
corrpound A, [err] is substantially higher than 5,500 ng/kg orally. 30

As denonstrated: Myeﬂdeaeﬁnoelsﬂ@fa Yo dg blwethﬁs;omnmmoﬂ rthec hveritiemds - pi gl et s and

55 hossune SR I TR ta‘ta:%}t;tttte%?w st

gai ns, enhan caddgxohtlé days fbl‘lawhtg ttmdayfof ﬁdnmdtsunatioh of ths 1astrcleshl CAmditetnipte | n Ci d ence

of di arrhoea W?F %ete mssst ﬁeﬁ mﬂbesf H‘E obf. their
gener al heal t o n § as ad j&mﬁl

advant agsousl| yn .‘m&usp amﬂardm Thsqwem;ﬂdo in. 25 35
conbi nati on. tnhtek te\l @inn? tsi‘rbt thon and :
treat ment of g,%;? %‘?:g %&?ﬁg& wmﬁ;@ﬂ Ear m ani rral s.
The corrpoundsthe,ags (‘JI et I'n pure. e or . . _
preferal#y as mAi qtqmstmetdtbymmfcmenments omhmﬂmch@kcns lelns sudl n 30
di‘spensi ng f of#& o ““’ent'm! ﬁ Qg animal =~
nut r | t | on, nmo hz o%qa Seaﬁb l%g g el%ﬁé!l lell’ 1IVEW, lg l‘lS, en ancmg * t abl e f or -

mer
t.-he corrpoundl ctribiutif g maioxémuneef th&e penerl hemih tlﬂl‘cﬁmﬂMﬁdd o&fbhce for the
pr epar at3Son oinventien e emmmeﬂy hw%mmegdmﬁvﬂt Gﬁg‘ mﬁd . the3s

i nvention, of "m 5” J‘ Ty, meac. hctﬁ%fa rﬁ%mem a met hod
conpri si ng reactTHeGompeunds daf b&¥dniihikterRd itheP for se i estatdbﬂpeeidﬁbmsthe general
45 formul a | | mit@es withdomaton] eemeis ané/oaencntemsnedlsa@sveform acgeptabdet al ther eof ,

,.most preferable as concentrates and
Wt h Cyaﬁ‘?oac ef%”n&?@sﬁ% ”For?:}]; compoullgg:lng of ed mixtures. '

- Several methods are avallable for the preparatnon of the compounds of the
mventlon :
: "The compounds of the invention, of the general formula 1, can be prepared by
- 45 a method compnsmg reactmg al2- fonnquumoxahne - 14 dlomde of the general - 45

formulaII _ _
NuZ R

in wlnch R‘ is as defined above, oran acetal thereof with cyanoacetylhydrazme of
the- formula

© 50 | H,N—.—NH—COCHch- - B 50

This reaction is conveniently carried out in an inert organic or inorganic
solvent or diluent or a mixture thereof; for example ahphatlc or aromatic.



50 [err]

50 This reaction is conveniently carried out in an inert organic or

i norgani ¢ sol vent or dil uent ; '
aromatic 3 1, 580, 998

3 hydrocarbons or . their hal ogenated derivatives, e.g., benzene, tolug
chl 6r obenzene, di chl or omet hane or chloroform . carboxyllc aci ds such %“,
e.g. formg. or:-aceticc acid, or aliphatic. al cohol's, e.g. nethanol or { *

et hanol , gl f reqw red with add| tion 10§809§k or gam cC or i nor gani ¢ aci dy suc as,

. ' : Xt ur.es
ther\eo'f ‘The "SE\[I%PQ;H OF - @ﬂ@“#‘&@ %‘;’%‘t‘}'ﬁ' GB errze&%éf Ng.at e even at
anbi ent’ t enpef 5 Wac A rrﬁé:h é gglﬁ'rﬁ?ﬁ tﬁ\ml} qaiedel evat ed

t enperat ur e&wnﬁxubddﬁ Yof T &1 Gighiic oEQﬁBr@dhiH avid Bdh gerﬂb]'mlb Oadetle boi‘l i ng
t enper gtur e divdiobldorice at to-tolueneisulphonic adifl eorr @afeltmometwhe'fhe ¢tr°ed is 5

dependet o A A VLR S gjﬁmn as on 10

t he reacti an he 1@ Z,ge, ) &fones from
several 10 rtimw’emedmd dmmmheedt ezmhhslantmgmathmlsnwdxsmlha ne|l ds are as a
rule nel |y dhmrsestion %’Q% {‘fg ?g@'éé’énqsé'f‘"{tﬁé“?r odud®i on of
the conpound Extlit}fga‘?pﬁ?}‘e‘mtfﬁ HBT §°a?té°é'c P &2 S P qui noxal i ne -
1,4 - dioxide ngbﬂlzpeﬁ'nvaﬁenlfprocess foh éheQrBlcEbn f)DtHﬁ”lHoﬁlpbdnlds of the .

15 [er rl i n vihwvegtion oo égses aetslgdéf-lfnwlcablewémsl,ﬁeM@dhmrﬂqneOfr eactive

deri vat ive of“‘"c Ui d, preferably with cyanoacetyl chlori de or a
cyanoacetic aci d ester partlcul arl}/ a -hal. oge_nat ed phenyl. cyanoacetate, in
an inert ‘organic or inorganic soIv nt or 20 diiluent or in a mxture

thereof' at a tenpérature of’ ¥= oh-le€r rl 20 The 'starting
material s of the general for N y e przepared by reacting the
R 1,4 - dioxide-wth hydrazi ne.

or can al so be prepared by known hods. : Still another process

for the prodygtyQp &dbawe%nﬁa acety%?'eict% wft}l‘f h?ﬁ?@érlv&% of a&?&?fcl ses reacting

a 2 - fornyl giddn Qvith ¢ defi ned
above W th ch maiegansddyphenyl rcggrioneetatd; it Ianam‘enr nix. or nwrg@nm solvant ornert ar gani c
or inor @ﬁm c @6?[\{1@&!“ ‘bfnl‘g{eﬂg@ e reﬁlp aﬂzﬁgriay be: prepare(.l'- llgbe@aet’fi)’nog Peact ng
the product Whtt, - 1,4 - dioxide with hydrazine. Said . S0 A

further. pr ocee&uiroderfs/h& qﬂ: u&bﬂnmldﬁre kﬁwneﬁmﬁuﬁtdﬁ orichalioBéent i on -
conpri ses reamna E ’ ﬁ; } 4- di oxi de_hydrazone of h#
general %Pormy gtk ot ?i ﬁ;@ %E"é‘#ﬁ‘@l&?&ﬁ@"'}“ﬁ ;b&“@%‘?é?é%’fﬁy' ori de
in the presengge ve g [thlordate ylmmﬁelomamul y an alkali netal
car bonate or hydrogen 35 carbonate or a tertlary amine, which is
convenientl'y pyridine or triet HeNam€OGHClan 35 inert organic or

i nor gani ¢ SO':?{%HtméPlr fdhdid 8N nofghnid SorntbeXBiER drNET eﬂ&tmaﬂ.dremmeafter with
an al kalo rretxaicnﬁ uctSiitH dn aikatheﬂaﬂtdymﬁdey, it is also possible tm

prepare the co Sf B#Ocigtﬂ ‘v‘\f Wﬂbgi th e % ﬁ?mmz‘i%tw noxal i ne- 1,
t X f th
4- di oxi de OX'?é’ﬂ.@ﬁxgﬁi%‘ ALt h' ﬁ' é;% lo u? thee feacnice

[err] in whi cdf ap Ofghgic bSincganicha asene geazi ne in an
aqueous 35 nor garbp: wlﬂemmmmhlthleﬁm@bh wmdlsﬂorttuetwnm per c¥nt

gl
sul p huric ac Il&ert ;%g:l mﬁﬂye@t ?'r%lﬂf"[t QF inp rq1gut[eélie'r10f and thereafter

h Still alternatlvely, it is also possible to prepare the compourds of the invention
by reacting a 2-formylquinoxaline-1, 4-d10x1de oxime -of the general formula IV

: . G

-in which R is as defined above with cyanoacetylhydrazme in an aqueous morgamc
acid solution, preferably in 30 to 98 welght percent sulphunc acid, at a temperature
from. 20 to '100°C. _ _
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4 The foIIomAng exanples |IIustrate the invention. The nelting points

— . bl.ock and are
uncorrected Exanple 1 2 FornquU|noxaI|ne- 1 4- di oxi de _
Cyanoac | hydr azone 5 Met hod A A sol ution of 15.2 g. (0.08 nole) of
jui noxaline- 1, 4-dioxide in '150 nl .of ethanol was treated with
7.9 g(\¥8 nole) of cyanoacetyl hydrazine (nelting at [err]. The mxture
was stir eQ for 4 hours at roonttenpefﬁmygp and the preC|p|tated crude

product wa eTeEl U : WG g 85% 1t~
theory) of the cr e felly pl sb‘ '%?lg'ﬁ.ﬂ tiopThe peltine paints ‘W@‘F‘F}V‘I for mam\d-d
10 .yel | ow crystta(};tl gﬂ‘é ?swe wrf”" gﬁ: 'HE%E%%‘;}OSI P Ct\e/\'/jere obt ai ned.-

Method B A nixture of .23.6 g (0. 1 mFfon)plot 2-f ornmyl qui-noxal i ne- 1, '
4- di oxi de di net hyl acet &-Fumylasipexaline-lA-dipwide Gysopacoialbydrazens ed wi t h 200. of -
concentrated 15M=th°dlﬁydrochl or| c aci d and agitat ed unti corrpl ete P

di ssol ution. Then éLEP“BI °f21 ﬂmﬂq iedn AN mle wer e
added.and t he r@ :gp‘ ‘Y eI ature. The
precipitated cr lﬁteadumt-.pm&ttvh mef erhlﬂ: dfTﬁeJﬁ&wws,ts\A@med with |
net hanol a&d drefahkoryylofthy cridel commutd] Upon cry@4lizatién fcmm)hylﬁrmamgdel | ow 10

subst ance nelti ¥F§}°‘¥1t“yf'é'|‘ 1“]"‘{“&@&@%‘3@9@ %ﬁlg decz’emowwn) were’ obtained. :
Exanmple 2 - 20

2- For myl ~3- et hy! %'ﬂﬁtﬁﬁ‘é'd}ezﬂﬁ% R0.9XindR) (&‘aﬂﬂﬁ&ﬂ&&th&m{eﬂzm&oﬁéuspe%l on

of 20.4 g (0.1 dimkthylacetal And S(K)Oﬂlr‘qtlmethaﬁol-w with mmldfrcencentraled4 di oxi de -~

et hanol was sti %ﬁ“’f‘ Ej;e t” rated

product 25 :ﬁét rdnsmcrhmada 4IRS maoty)eftma nol . The
yield was 22.2 gpllét?s%staﬁfs mltlrtgtmdﬁgﬁ-%ﬁfc {decompogitien)subst ance. Upon

crystall i?@lt ion from di et hyl f or mam d mﬁpe%kow crystals nelting at [erzg)]
(deconpositi on) wer e.gin Lattﬁdhy@tmnlne [ TRt celyn§drasdar d conpl €

feed mxture (BR-1 sfsinsi @&Qbaﬂé O bk 2 3rmyl - T Dinéek Afdnokameen4 ched by |
adm Xxi ng to it, dmxidae( asu—t-ts 9°Q) nd%b Mﬂxolp)oicﬁaaeabetyﬂ@dmzi 20emt-

cont ai ni n act i ofest §°f|4dl°tulﬁ ﬂﬁ“sepafated product - -
2- Fornyl q P noxaji &% %% ie @fﬁf@ﬁlﬁ@ 03 »
g ' - yell tm’ﬂﬂn@ aA255-—260°C (decomposmon) were obtamed I

1000000 35 S \ftamn [err] . - . LU

100000 . 35 Vitar  Example 3

A commercla stand%rd complete feed mixtui BR-l) for feedmg gpotler .
31.3 Vit a%n [e hrulkens wis enriched by admixin; to'it, in a qm 2 Vi jpam n

(mp. [erd}?) an d97°9‘° c ‘{!ﬁ@dmﬁ fé tyaieeql Hwai%e(or ge) nl df

% by.wt., a feed
K3 . supplement. contammg ‘actiV® ingredients in- the follo -ath é .
ny 120 40 Met hi oni ne
100000 Anpr ol +et hd fquin h#ipxide cyano- ' %’g

Et hoxyqui ne (anti.o ‘fd" "Y az°"°( ompoundl) .
Regi st er eds Tr ade NEV: n feed| ng the. suppl er
f

chickens inthe st; ’45 -~ feeding test, aﬁglncrease ?1the wei ght
gain by 12.6%in. cdﬁqaatmﬂspn to the control 45 g oup was obtained, and the .
feed mxture utili2dem#Kwas enhanced by 7.0% d’@i’er the: contippls. In a feed -
exper i menioper f or MeeiniRoss- 1 breiler chi ckensmgthe abovlqogoo 40
* Amprol+ethopabate 25% premix L 000
. Ethoxyquine (antioxidant) . o mg o 1_2500_

Amprol is a Registered Trade Mark

: Upon feeding the supplemented mixture to Tetra SL chickens in the standard
45 feeding test, an increase of the weight gain by 12.67/ in comparison to the control - 45
group was obtamed and the feed mixture utxhzauon was enhanced by 7.09, over
the controls.
In a feed experiment performed on Ross-1 bronler chickens, the above
compound I was admixed to the same standard complete feed mixture (BR-1) in
50 doses of 10, 20, 50 and 100 mg/kg of the mixture. (Ross is a Registered Trade 50
" Mark). In the course of first 4 weeks of the feeding experiment, the weight gains
improved, respectively, by 5.6%, 8.57, (statistically significant), 8.6%, (statistically
significant), and 5.6% in comparison with the control group. Simultaneously, the
feed conversion improved by a margm of from 0.9 to 5.3%.

55 - ~ Example 4 ' 55
A commercxal standard complete feed mtxture (COS-Z) for feedmg early-'



compound | was adm xed to the sane standard conplete feed mxture (BR-1) in
50 doses of 10, 20, 50 and 100 ng/ kg of the m xture. (Ross is a :
Regi stered Trade 50 Mark). In the course of first 4 weeks of the feeding
experinment, the weight gains inproved, respectively, by 5.6% 8.5%
(statistically significant), 8.6% (statistically significant), and
corrpari son with the control group. Sinultaneousl Y, the feed conver
iprooved by.a margin of from0.9 to 5.3%. 5% :
Ex le 4 55 A commerci al stakdaxd

cenpl &te feed mixture (COS-2) fokS808%di ng earl y- 5 5

, 580, 998 weaned piglets was enriched by admlxmg to it, in the quanii§ 3N B bPWO! k& Was enri ched foy
admi xi Ng &uppleinent ¢on dﬂﬁngwaﬂﬁdallyaﬁ ve Ingrddjentstin thezfollavéing mitigpl ement cont ai ni rfg
specifically actlv d| ents in the foll ow I’lgs&ﬁtl o: Compound |

. U 800000 Vitamr

ny
ETS“{ Soﬁt%&l%}nn Cert] ZOC}Cﬂ)O g%m; 5 Vitagin [err]

100
Vitamn [err] VitaminB, - ny _ mg . 150 M0t amin E
ny 300yjtamin X, mEVitami n TN ny
10009 viamin® N aci n m Iy 10 1000
Cal ci um pant ot henaNiacin mg 500 Lygoooe
50000 Et hoxyqui ne Calciumpantothenate py  mg 1 15 Upon feedifng -

the suppl enent ed nﬁ f,f}&lgngo early-weafled pi gl et er 28 days, 15
statistically*significant i rrprovement of daily vvel ght gains by 44.1%in §-
condéri son valphn teh@nmbngmle ixpars togadeweentd piglttsdver 8dey, conver sion |
| npr oved t‘]: @E‘g ﬁl‘ga" ‘m‘ e ﬁg‘%‘f f:;%gxﬁj: -Vé‘zl“mg'gﬁﬁgwer ‘anal ogous §
parall el ttﬁdfﬁrt KD hé?ﬂn&l@gog ardlldeHaAs Uk &dlag conversion i
| mpr ovenemeighninoresse aud feetl hemc:smmm Rvensne vilies over tﬁeccﬁntmtsdveas 7%

respdctiv a"A cetyely 8K
cort a1l R S TR A @

di arr hoea ex;fenmegdse:teﬁoﬁda Ihiph axglits hsetfbmﬁae wf \mzalﬁieitgd caamusreds and, in both
series of aP‘H@'eéxperl ments reported, high utility performance of the treatjed
ani iyl s was KEM WHAT WE CLAIM | S
25 1. 2 - For I zone of t he
gener al f%;m:;{y ei?’r aﬂﬁ?\'\l/\,% %hox % bﬂgtyw%g%ﬁg&tﬁd%%r%ﬁor an al kyl
group having | to 4 car bon ato)m; 30 2. 2 - Fornyl qui noxaline - 1,4
- di oxi de cyanoacetyl hydrazon 30 3. 2 - Fornyl = 3 -
met hyl qui noxal i ne - A e—cﬁ}lamcmb‘m/dr azone. 4. A process for
t he production of the gg_ispoxal ine - 1,4 - dioxide
cyanoacet yl hydrazone cI e u(cl alm11, conprising reacting a 2 -
formyl qui noxal i ne - 1, 4 - dio¥ide of the general - forrmula Il [err] [err]
35 0 in which [err] is as defPned in claim1, or an acetal thereof, with
cyanoacet yl wpich RZ isnehydfogbh) &tomQdrau | ¥yl group having 1 to 4 carbon atoms.
30 2.2- Formquumoxahne - 1,4 - dioxide cyanoacetylhydrazone. 30
3.2 - Formy! - methquumoxalme - 1,4 - dioxide cyanoacetylhydrazone.
4. A process for the production of the 2 - formylquinoxaline - 1.4 - dioxide

cyanoacetylhydrazone claimed in claim 1, comprising reacting a 2 -
formylquinoxaline - 1,4 - dioxide of the general formula II

N
3 CHO .
35 1 35
_ "/ R

in which R'is as defined in claim 1, or an acetal thereof, with cyanoacetylhydrazme
of the formula

H,N—NH—COCH,CN

in an inert organic or inorganic solvent or diluent or in a mixture thereof, at a
40 temperature of from 0°C to the boiling temperature of the reaction mixture. 40
5. A process for the production of the compound claimed in claim I,




[err] in an inert organic or inorganic solvent or diluent or in a mxture

thereof, at a 40 tenperature of from[err] to the boiling tenperature
of the reaction m xture. 40 5. A process—{orthe_production of the
conpound clainmed in claimi1, 5

1,580, 998 weaned pigl & s was enriched by adrixing to it, Ththequantity of

1% by w., a feed;supplenment containing specific ] | dients } ,

thoe fol |l ow ng rat i o: Conpound | ﬁ!!m”ﬂﬁ"mnm”ﬁ' 5000 @
- - M2 s * ‘ /

Vi t am n(b)‘ — .U 1,580,99$0000 Vi tfanitn

| U - 200008 Miglasve enBEHell by sdioiee o 200000 VAt ani n
E . ~ supplergent containing spgéif't:zﬁl :l “@nn’ ‘g;th’? quantity of L)4by Wit.,@ feed '
3000 Vitamin C = - " ny grecients ip thsdfollowing ratio: 10
Niacin .7 . Compound I 10 Cal ci unygggnt ot henate -

ng Y 500 Lygfs o8 . LU U gooe00 50000

Et hoxyqui ne “Viamis, o~ ~ L¥2500 15 200000 - Upon feedjng
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