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q[i?::@tid Sﬁlﬁlauimnﬁhhﬁ[ 1(113 g &Dthﬂ nipans is addédito
gaf isapropiybalepbel r om

dfin 15d%ig gcry

olv Ehrer
orarqursra shuyry of crystals. ﬂer%"*ﬁ?%laa yhgeliyigse, w‘teer

snﬂ @ EGstBlO Bl skhRRS ﬁbxﬂ&h@idﬂﬂiéﬁ‘b? aﬁévangaﬁts A ﬁteaﬁ,

dueing otfl the |solnt1¢xs tebn Sgas edl myx b e, 1'
t ur,
S s
dﬁ&ehﬁ h nﬁx&&ianﬂﬁilﬁéds&;ly ading 0.035
& \flgir;tenmg& emlka@kqlnlm%tmpoh 100 .

FQEQ d ’
R
rlaﬂoxgrpeﬂdi ft rag‘éhﬁkﬁé ofdef on?lﬁo niilindérO
mosubmmﬂy combination

e geq,pr Fgrx;gfqg J%o 3? Siphised 8o 6
|gh re hd stored at"

the procedure is carried
After appropriate diluti-on, the
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extracts are assayed usi ng a chl oranpheni col -resi stant strain deri ved from .
the orr gi nal V‘bl d type Lact obacr I I us casei (ATCC. 7469, National 35
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The follow ng exanples are given to illustrate enbodi mrents of the invention
as it is presently preferred to practice it. It wll be understood that
these exanples are illustrative and the_invention is not to be considered
as restricted thereto except as.indicated in the appended clains. 40
40 Exanple 1 A m xture of 400 g of nonocal ci um phosphate and 400 g of
citric acid is prepared_hy tunbling these dry ingredients in a drumy Then,
800 g of folic acid ctystals i s added and tunbl ed. The particle SIZ t he
fdlic acid erystals'is 0.020 nm the particle S|ze of the 45 5

- ric acid

is about 0.020 45 nm After ten mnutes of tunbllng the folic acid
crystal sExamplet He pr ot ectl ve agent crystal s are found to be hom)geneousl

o o R

et hanol coi[h&ree&ﬁoamﬁﬁ&sgmﬂ hbﬁamemy rodhct fdsdlts. A thixitg \& sheliitedvitina St drring to
priyi de tafled qond semis ttw @wrﬂetw&pg Zrch qeﬂul@pbghhuoee:t ¢yallohﬁ§§%t n the 50

i I T IR

capsi®es This pir batell it hcidewitng coznin thyl edliolosd hlasucize]:l {wiahi déﬂ t he

goatl ng, Parafin Wiy “,gﬁ)@ﬂed ehagr fupnshnaBsd, t he washi n
medi a gya‘ gefjr"ét t‘f“%%l © E"f‘?@%‘;? °’Fﬁ%°‘ %@\ﬁgé%ﬂ%‘éei“sa ‘ead out to )

air-dry and provi de discrete mcro capsul es. The product soiproduced is
t hen 1y s elix IepIIEpare a premx for ani mal feeds b addl ng 0 03 perléent of

the encap %I%? Qfdl tlhlsPﬁ“ @éﬁ ng Vitanmns
A D, E1to ' ﬂﬁy 't1 solft ﬁﬂt&'ﬁ F[i P%sﬁiutf’ pyri doxi ne
hydr ochl Qlk)tdllztt 30-3 NendDX iftther 1BB0IGE @xus , aghé car bonat e,
copp@® omo an@itlaradd!cdand sol ul ac 60 The anl mal -feed prem x ‘has #xcel | ent

stor age s?o érai:art? &}&e em¢ ‘Ev?‘éﬁ{f’t%{’él r 1:ar

mai nt ai n@,gfp lﬁeQ ﬂs 5}5; (f, P V8PS ont hs “under
nor nmal : Stﬂhélgﬁ)dﬁ@mﬂlﬁk &1 isTthén asad oy j}reﬁaeednmtﬁmwﬂnaﬂhamu&aaly added to
a comdi neremipracedrdiog tte tl@n@nanlaahqvgt innTableel.r ati o of 1000. - 1500 g 28f prenix
to each ton of feed. Such feed '31%5 guitable for raising poultry These

ani mal feeds are gl ven.to poul try: 65 5

1 561 168 - - SMidampineMintral\Miewur € of folic acid an(é;B

prot ent is prepared by blending in a Patterso 1y do | e- cone
dry bl eréé’f}g'ﬁ‘b g of folic acid crystals having a pg)s P rg size of 0.020 nm
and a 4:Rovihxt Al6SD 0d50,000C0ER) Vitamindaand trisodi um citradmsri n an anmount of.

125 %E TRevibixoAD} ﬁ@ﬁ/32§ VGtamirc®nt i nued for 10 mnutes un11|18 a hormg’gneous
pr oddet l?’é‘tﬂl 125 ng ‘vessel fitted with a 5 ref conden is then
char ged 4% et hyI cel lul ose solution iny | ohexane, and 120
g of . thERibﬁﬂldvﬁl Q&S%I pr otective agent nixture and 20 g :{ztzspar affin wasx are
t hen édd?@cm?ﬁ%s sl u%(% heat ed.with controlled agi t¥llon to 8%err] C

hel d reupon cooled slowy to r enper at
Thi s promldﬂﬁe Mdab&i dmi)%l ic acid with a coating of etsiyl cellul ose

pl asti cmse:domet HCIlo paraffin wax. The resulting coated.Qrotective folic
aci d 4§ P’EYE\“E gBuchner funnel, and air dried o e funnel,s The
encapsul%fn ﬁ, 7 folic acid is sui tabI e for usesjgg ani mal Teeds. 15

nmpl e ¢dgper Oxide 75% 34,05
"15 A honﬁ@ﬂml)@nmed)dwéﬂ@ﬁdemlg) d@9-5%ol i ¢ acid and 1084 of potassium
di hygéoggﬁml@"ldﬁoﬁ%sphate is prepared, and. 240 g of" tg oM Xt ureghys charged
Jnto a ngcgﬁn&g(mﬁﬁlg@l])ﬁéaggglms with 400 nl of 20% aqueagsosoel atin sol ution
and 400 of isopropanol. The resultl ng slurry is t horoughly ni xed at
30-35[err]C, and a further 800 nl portion of 50% aqt?édg@a Ogo i sopropanol is

addegs ¢ words “Rovimix” and “So ulac” ar istered Trade Marks). n 265 The
t enper athnl MRerl, 3.3P8 E)ﬂﬂlé& shﬁt E@WF adidds @for;ik&)adeato1MIoctbh§>0l nt the
agi t at i oswid. Y blaglp Btsbtemeslsfolvzl agidain ¢he snewnedf 2.6bpte he mi xture

by filtr2® the n ter

th th
isopwpfnglﬁf erﬁfeé'c&nda{ihgﬁ éh%‘tf‘é’%‘ﬂ iy %@dﬁeﬁ iemeadieatl gy o prepare

a mul ti vpdctaaalhmem: d€ tha ba@nmetei:&adofz&c qaﬂemhxseaesms dtowg i 'Dabﬂehﬂ formul a
shown in Table I. _ ) o o 25 ' .
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Table | Multivitam n-M neral Prem x 30

30 Ingredients _
E([))\?/)I [)nf))é/ 5:395\0r (650 000 u/ gl n) Vitamin A vel ght (g)
eSS\t T D ) 47.67 Rovi m x
125 p_owder 31.78 35 Vitamn E
\lgtam, 2 2000 ng/lb . o - 112.59 " 35
_ AT 35 Vitanin
95. 5% : : ' ~ . 297. 75 R bof) avin =
gg- ﬁ 40~ @- Cal ci um Pant ot henat e 1000156 168 _ 32.23 Niacin 98%
—Z0 Chol i ne Chloride 50% ' T
6583. 0 Thi ami ne;, l\/bnonl trat ?
e 0 - Tbl II
Pyri doxine HCl .- . - _1OOA) * S D 5.0
Et hoxyqui n 6629 dy% T .._".-gtomglig'-"{me Lo 6 5.0 . !
Manganous Gxi de’ 55% e e IR wefé@ 63455
45 lron Car borrapalcm&’d T '73% . ' o ':'-_"ﬁ- 52% 705 97 AR
CEJ?Epler Oxi de 75% SRR B2, 060 ™~
yl ene Di am 5 L 34, |
Oci de 72%q5 MWKJ?H “ée (EDDI) 79105% o0 12, (7)? Zi #e.
242. 89 ¥ BQefsed uf doepeDite tes 348 06,50 . Starch
13, 284. 04 23, 18@@:59;& n spyie 5 ‘s'e%r vﬁah%oaﬁa (based upon the folic acld | :
8 oFnpiote
: gzggg SOV uigied, peots |
tion 0 hgacmf intthgse quté P P‘glf By pr Ot e d@ ed

]'cl'r ade Marks). g’nten%d A,

olic acidys d?j% toere

prow de 0. 011%0 o)

gt 1o £ a1 11 e ST 3057 50 oo S e
composi tion ﬁ'q%o f;szggl gt atCIh(ei hI nhoz der to test Stome é"tng@ol li t; Eaf et ﬁ:arsne

[ e "

condi tions »-descrl bed. above. -1 n the tgest n‘g%f?r‘?g;rﬁaﬁgﬁdyagzo nggcegln;%/eft r7;9ss '

i a

are 60 packed in.each of
tests i s Shown Folc ?‘ﬁﬂlg I'Ithe.b.ags The rggqgntlon oﬁs%ol i-C acf’rﬁ%l n these

561. 168 Tabl e g,k _
pRuIRe@galic Ak Pr o ‘90% - % 64%.
g weeks 5 *25olic "Acid N _ .duc.t . :073% . I 2 V\%Seks
rot ect ed, EnccBretetted Encapsulated 100%160% o 9% ' 100% a6 52%
. : A

10 | ated Fol i c it pdd Avera
ge of 4 separ at |
Lﬁp(raat ed Foli.c : qge@%gbmghﬂlhreamht’fst a él test ia fﬁfﬁ Oﬁlggﬁkéﬂgmbéﬁbﬁ $§e
pr ot ect ed36 ol ind val illistrasethe ﬁﬂ‘%i’gx?d e 1ca‘3§5 and: encapsutlagt?gamlen

protected foli COWIC?E% the retent f '
pr ention o
sts are shown i L%ss 1 the stab:lnﬁmdts ofTtoli¢ acid. %n @1 " Olhlf,e,%ﬁ? .'ﬁ%t’i‘r’g" ;I: %ese

Storage Tinme: 20eompmses mixing folic.acid with a protectwe agen 35
ixture of monocalcidiephosphate and citrig ==

weeks 356 mg material, the pro 1
53% kg uﬁl %‘gnscéﬁﬁn Teéaxﬁca%sdggblc acid, potassium dihydrogen orthophos- 68%
73% : 8 /e lkal gt oF(ﬁhxtureAa;he@jeo . 0
99% o 0 A process accordin® %o € a%cnt égﬁw é@ﬂt isa m%gt{fb of from
0 10@%@(80.2@ tg\@beiit 20:80 monocalcium pho 31 g o 100%
e protective a AJ8/m mixtag om -

100% Th g |
o The for4goi 1y %&g a%%l?%ggsé a“flunt héfi%ns acorbicgigidai ned acco dﬂ'{y% ob t he

t
present inventi Gh u rdigg 1o clidmls»thleainethtPF@‘C&F"ééF“f'ﬁB?%SV LA folic

acid retention. b ht%s obta| ne

from 1:5 to 10:1
in the particle sxze of the fohc ac1d is from

6. A process accordmg to Claim 1, where
about 0 5 to about 0.025 mm.
cess according to Claim 1 wherein the particle size of the folic acid i is from

o o
- about 0. (? 2 to about 0.100 mm. '50
50- 8. A processaccordingto Claim 1 wherem the part1cle size of the capsules is from about i

0.010 to about 0.100 mm. .
' of animal feed matenals whlch

.. 9. A stabilized folic acid for use in the preparatlon
comprises a-mixture of folic acid and a protective agent, this protective agent being as
of fohc ac1d and the protectlve agent being 5'5

~ - specified in_Claim 1, and the -mixture
55 encapsulated in a coating material. -
. 10. An-animal feed premix having folic' acld actw1ty which premix oompnses from 10
T mg to 10 g of the stabilized folic acid of;Claim 9 for each pound of premix. . .
11. An animal feed havmé folic acid. activity which feed compnses from 50 mg to 5 gof
~_the stabilized folic . acid of Claim 9 for each ton of feed. - _
60 . 12. A process for proyiding animals with their folic acid req_u_irements which compnses :
~ adding the stabilized folic- -acid of Claim 9'to animal feed -matenals and. supplymg the -

protected folic amd—contammg feed to ‘the animals. -
13. A process according to -Claim 1, in whlch the encapsulating step compnses

encapsulating in ethyl cellulose or gelatm :
antlally as descnbed in Example I, II or III.

65 14. A process according to claim 1, subst ' 65



1. A process for the stabilization of folic acidMerials

whi ch p ess conprises mxing folic acid with a Hmm;ﬂm and
encaps ng the mxture in a 35 coat i ng mater mmmm,’ve agent
bei ng ture of nonocal ci um phosphate and, citri C atid, 4 nsxture of

trisodi um éitrate and ascorbic acid, thsggaaym di hydrogen orthophos- pHate,
.al.kali nmefal—ascorbates, or mxtures tnereofr. 2. A process according to
Cfal m 1 wherein the protective agent | Spapdrpkt ure of from about 80:20 to
about 20: 80 nonocal ¢i um phosphate: citric acid. 40 3. A process
according to &redusi 1 wherein the protecﬁfpmeezi‘gmt is a mixture of from ¢
about 10:9¢ to about 50:50 trisodi um ci ¥ ascorbic aci d® "EkSa process
according to @ gjiid Aciaherei n the protecigge agent is potassispyn di hydrogenr
phosphate. 5. A process according to Claim 1 wherein the ratio of folic
acid to prot ezt%{'?‘&%gﬁﬂcal’%ﬂ'% from 11(?#0 10:1. 6. A progess according
to CIaimeWn of ‘“Bartlcle si ze of % folic acid is f th about 0.@05
to about 0.023 Averagé. off Rpafaestes@ccording to Caim1 wherein the particle
size of the fOI'I'll";'-faE%S ng ©sts armepdacdtutiizif dyuivaleatoniunt ba‘kélﬂnmimthefohcacld

ggp?& eg' iQ P E‘gf‘%aﬁé 6:96%“}6 ‘°&°B§?ﬂ °§ ﬁ%‘ﬁ% oy oy g?ga ?W?eét 'ctlggi d

faki-use in the preparation of animal fer@lenaterial S Whl ch conpri ses a

ure of folic acid and a protective agent, this protective agent being
pecified iFf°4¥%5im 1, and the nixture of folic @8 & the protective
«gdant bei g 55 encapsul ated in a coati ng WEBkser i al 4 weeks 6 weeks 20
55°10. An animal feed prenix having folic acid activity which prenix
conprises froXelioAsd to 10 g of the statfidfd zed fol$3& acid of48& aim 9. for
each pound of {r am mal fe aving f c acid getivity which
feed corrpl?SsesEB ar% §6¥%hc A&d . of th?ag{]abl i ze"g%f olic aci %of Cl ai @59
for eabh ton d’&oté@eﬂEuﬁ@sulaléﬂ A process for providing animals with their
folic acid red@l¢ éﬁ'é‘nts whi ch conpri ses!®0& addi n@%e st abi®fzed folic

acid of daim 91'htf9r cg&t%é uﬁt Qué&%&h?ﬁii Yo IPrRERiRERGH Ol 1C

aci d- cont aoni ragdwaaﬂ xTa& thah Qe:& Smeni ih. aaa@aa&ﬁm =RIs ﬁﬂzeﬂ@s tm 301,
Ctsses encapsul ati ng [ n et hyI ceI I uI ose

in which the @ﬁ m#eat
or gelatin. ceor ) clalml} nt.i.
e $ta ion of folic in anim éed ma erla s whi
described in g&ﬂﬁﬁﬁa j hc Q&d ith a pfdtective cgent and encapsulating the mxxture ina ,
1 561 168 3babkeat protective agent being a mixture of monocalchinOp atblafi@cibric 37

2 weeks acid, a mlxture of tnsogmme‘ekgte and p‘qu‘b@ a&idi, gotassium dihydrogen orthophos- 73% |
te e

52%* Protect 883 'g"@a‘i‘%& CCo L%lgg%{ wf ote gent is a mixture of fm‘}‘OO %

99% about %aﬂez forRRGhA Scltr .0regoi ng fests are

repeated ulili A. n cnss/aicerdln pClaitasl (Jlmene pmtcctﬁvhelgémhs € miturel oﬁmmerﬂo)
of unpr ot ect eabgw P%ae aB°“§W<§Q ‘bif ¢ a&cid-and enca
protected fol bﬁosg pfocetifiscqrding f Qa1 y ée'? 8?85‘1‘?“8# PR H‘&y‘grﬂg"t“hese

tests are shows.l A Jrﬁ@s@aobéx’dm&% thim 1 wherein the ratio of folic acid to protective agent is

15 Tabl e 19 Ftpmdh&tto 10:1. dine 10 Claim 1 whesein h ¢ the foli St or age®

s rocess according to Claim 1 wherein ize of the fo om

e 20 about O S to about 0. Og25 mm. DPHEERS i ek S 6
’ s Folic AcCI (%rgcess accordm%oto Clalm 1 whereﬁgt% particle size of t8 ¥lic acid is from 48%
Encapsul at £d Rodut ©.002 ital about 0.1 73% 4%

Prot ect ed ¥Enc Mrg@s ¢ording\tej (aanm 1 wherenn the particle size of the capsulgg)isfrom about 50

99% N ARl Aah S D 6848 & et ohafidbn OF ahiflS) EEF Yalesi @%%ned
according to E&'t@prﬁéﬁzSQﬂituﬂerBfQBﬁd &Eu"gzh ﬁ:%fa a, efn! h.n%&l égu CHJ o la
I nmpr ovenent, | spebified dn Ldaioh leamhtthaomlxxstreodf fobic ebﬂ amdetﬂe agote.cuwe%ém h;fngt h%

3 u?ﬁrdl g material.
present pr Ocega‘{ggs ngrﬁ) ee premn: having folic acid activity which premix comprises from 10

mg to 10 g of the stabilized folic acid of Claim 9 for each pound of premix.
11. An animal feed having folic acid activity which feed comprises from 50 mg to 5 g of

, the stabilized folic acid of Claim 9 for each ton of feed.

&0 12. A process for providing animals with their folic acid requirements which comprises 60
adding the stabilized folic acid of Claim 9 to animal feed matenals and supplying the
protected folic acid-containing feed to the animals.

13. A process according to Claim 1. in which the encapsulating step comprises
_encapsulating in ethyl cellulose or gelatin.
65 14. A process according to claim 1, substantially as described in Example I, 11, or IIL 65



VWHAT WE CLAIM|IS:- 1. A process for the stabilization of folic acid in
animal feed materials which process conprises mxing folic acid with a
protective agent and encapsulating the mxture in a 35 35 coating
material, the protective agent being a m xture of nonocal ci um phosphate and
cit#ic acid, a mxture of trisodiumcitrate antd—aseerbie—aci d, potassium

di hydrogen orthophos- plaje, alkali metal or mxtures t of .
immm u/ ',agent is i Xxture
" M citric acid. 40

2. A process according to-C aim1l wherei
of from about 80:20 te about 20:80 monoc

3. ATprocess. according to O ai m156haéein the protective agent i§ a mixture
of- from about 10:90 to about 50:50 trisodiumcitrate: ascorbic acid. 4. A
process ascOoAGtabfizédiolié #idProdubb®biea ProtdiCachsraing € dny of GR@NL1 0B, POt assi um
dithydr o§dampBogpHate. 5. A process according to Claim1l wherein the ratio
of“Folic acid to protective _'enéh"i .45 from1:5 to 10:1. 6. A process
accorsling to daiml V\heréj\ﬁig?jgs&ai%&éﬁge of the folic acid §s from
abgut 0.005 to about 0.025 Qkartered Phtddt Qgems, according to Caim1 wherein
the particle size of the fol4BloemsuiysSquarem about 0. 002 to about 0.100 nm
50 8. A process accordi ngL?‘?P°E:l‘¥PM erein the particle size of the
capsul es -i s fr ONkada Grsbr MajelyOsialidoe)deos, bl Goyash B Conlhey LiBOL GRsin. sBev 1980 St abi | i zed folic
acid for use in the PrEpEPH TS EinalkeRiba B8 FHEEFT al s which conprises a
m xture of folic acid and a protective agent, this protective agent being
‘as specified in Caim 1. and the mixture of folic acid and the protective
agent being 55 encapsulated in a coating material. 10. An animal feed
prem x having folic acid activity which prem x conprises from10-ng to 10 g
of the stabilized folic acid of Claim9 for each pound of prem x. 11. Anm
animal feed hawving folic acid activity which feed conprises from50 ng to 5
g of ‘the stabilized folic acid of claim9 for each ton of feed. 60 12. A
process for providing animals with their folic acid requirenents which
conprises 60 adding the stabilized folic acid of Claim9 to aninmal feed
materials and supplying the protected folic acid-containing feed to the
animals. 13. A process according to Caim1l1. in which the encapsul ati ng
step conprises encapsulating in ethyl cellulose or gelatin. 65 14. A
process according to claim1, substantially as described in Exanple I, I1,
or III. 65 7 o . A S 1 561
168 15. A -stabilized folic acid produced by a-process according to any of
Clains 1 to 8, or Claim 13 or 14. For the Applicants 5 '
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