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TITLE

Modd Control and Odor Prevention in Production of Pelletized Feedstufts

BACKGROUND OF THE INVENTION

1. Field of the Invention

A chenvcal preservative and hubricant for processing animal feedstufis into pelletized
feed that enhances milling efficiency, inhibits fungl, bacteria, and mycotoxins [rom
erowing in finished producis even i thoy have refatively high water content. and which
does not release objestionable amounis of butyric acid into the air from the finished

progluct,

2. Dascuossion of the Background

It is conwrton practice to use fungicides in animal feedstults containing propionic acid or
its sodivm, caloium or smmomwwn sall i some forme. Bland et al, U8 5,547 987,
discloses a composition for inhibiting pathogen growth in animal feeds using 8 mixture of
butyric acid and propronic acid, each acid partially or completed converted to one of its
salt forms. n-Bulyrie acid has an gbjectionable smelt and therefore 1s difficuli to
formudate nto commercially acceptable products. Many salts of n-butyric acid are less
malodorons thap the free acid but are siill objectionable to users and to Wvestock eating
the treated feed. Prior to Bland et al., neither n-butyric acid nor its salts were considered

1o have practical utility as feed presurvatives.

Huitson et al, 11L&, 3.393.603, discloses a method for preventing mold growth s crops
and animal feedsudTs during storage based on binasy and tormary mixtures of lower

carboxylic acids.
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Herting ot al, Cereal Chenn. 31:382-388 (1974), reported that isobutyric acid is the most
effective antifungal agent among the common O -Cy acids and ihat maxtures such as
propionicin~-butyric water (33:23:30) and propionic ssobuiyvric water (25:25:50) sre more
effective than the individual acids in water. B was found that activity depended on the
amouni of water b the mistore; surprisingly, the activily increased as the proporiion of
water was increased. However, the presence or absence of mold wag deternined visually

which iz too mmprecize method o draw valid conclusions.

Skov el al, US, 4,183,933 added isobuivric acid to agueous anvnoniym sobutvrate in
order to lowar the crystallization temperature, enabling the use of ammonium isobutyrate
solutions in unheated arcag in cold weather. The relative anitfungal activilies of

ammonign isobutyrate alone vs. isobutyric acidfammonum isobutyvrate were not

SLIMMARY OF THE INVENTION

One abject of the invention is to provide a method for inhibiting maid growth in andmal
feadataffs comprising: 4y applving to a foedstudl an offective growth-mlubitng amoant of
a1 AqUenns mixtnre confaining ammonivm propiohate and ammonium butyrate wherein
the ratio of Cy /Cs species 10 the mixture is from 80:20 10 7030, L3 w0 3.0 wi% of g

surfactand, optionally 0.1 — 1.0 wie terpenes, and b) cooking to obtain a pelletized feed.

Anpther object i o provide a pelletized foedstuff obiained by a process comprising:

a) applving fo a feedstull an elffective growth-inhibiting amount of an aqueous nuxture
contlaiing ammonivm propionate and amatoniom butyraic wherein the ratio of €4 /Gy
species in the mixture is from 80:20 10 70:30; 1.5 0 3.0 wi.% of a surfactant; optiosally

0.1 ~ 1.0 wi%e lerpenes, and b) cooking to oblain a pelletized feed.

]
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The preservative composition of this nvention contains & mixture of n-butyric acid and
propiowic acid, each partially or completely converted to the ammoninm sall, which are
conveniently obtained by adding anbhydrous anunonia to an agueous solation of the acids
to form 3 boffered mixtwre at pH 704001, prefesably 7.6 +-0.2, Neutral pH s favored

ovder to reduce the corrosive properties and odors of the carboxvlic acids.

The process of the invendion is ap improvement over known processes using an equal
mixtare of propionate and butvrate and about ¢.3% of surfactant, in that it maintaing
moisture penciration of the pelletized feed but avoids the objectionable smell due 1o n-
butyric acid. hn known processes the product released enough n-butyrie acid so that the

simell of the feed interfered with commercial use of the process.

The present invention greatly reduces the problem of offensive smell i the Ginished
product, while retaining the advantages of good gelatinization, pellet quality and low
energy consumption during the peliciing process. The invemive process invoives
applving a composition comprising an n-batyraledpropronate mixture in a rato of about
31, wherein 73-100 mol. % of the acid mixture is in the form of a salt; 10-30 wi. %
water, about 2 - 3 wi.% surfactant, and from 0.1 to 1.0 wi % terpenes. Preferably, 8690
mol. % of the acid muxtore ig m salt form, providing a buffered soluiion. Typical ratios of
the T4 /Cs species  the maxture are 83:20 to 7030, preferably 75:25. The total quantity
of cach carboxylic acid in the mixhwe, caloulaled on a free acid basis, 15 between 33 and

15 wt. %o, preferably 23-33 wit. %,

Propionic acid 1s commereially produced fron: petroleun products such as liquid phase
oxidation of butane or carboxyvlation of ethylene. n-Butvric acid 1s produced by hgomid

phase oxidation of butane.

The two carboxylate salts can he prepared sepavately and contbined, optionally with

adduional n-butyric acid andfor propionic acid if a buffered nuxture is desired.

Y]
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Asmmonium salis can be prepared by wreating the free acid with water and amuonivm
hydroxide or anhydrous aminonia. 1t i produced by reaction of niirogen from the air
with hydrogen obtained from natural gas using a calalyst and pressure to produce

anhyvdrous ammonig.

In actual commercial use of Teed fungicides, the product is gencrally added w0 the animal
feedstuil at some point where it can be conveniently mixed thoroughly inlo the feedsiuff
The preforved means of addition is by a general purpose feed mixer where all ingredicnts
i the feed are mixed fogether at one time, Another possible pownt of addition is in a
sorew conveyor by means of a spray nozzie whils the feed s being carrvied along by the

CORVEYOP.

The present fungicide can be added as a Liquid spray condaining the n-butyrate/propionate
muktere mowater, or as @ gramular powder composed of 20-60% dry weight of the active

mgredient nuxture dispersed on inovganic substances such ag verpuculite. verxite, silicon
oxides, and absorbent clavs. Organic materials such as grouad com cobs are also suitable

Carriers.

The present invention can be used to control the growth of the predominant tvpes of
microorganisms found in foodstulls including Aspergillus, Fusarium, Penicillium,
Rhteapus, Mucor and veast. Representative foodstuffs include brosler starter, broiler
grower, brotler fintsher, layer feeds, broeder feeds, swine feads of all types. cattle feeds
of all tvpes. horse foeds, pet foods, and specialty foeds such as shrimp, catfish, and col
feeds. These feeds are all specially formulated fo give best results in the species of animal
o fish being fed. They contain varving smounis of corcal grains, vegetable protein meals,
animal profem meals, vitamins, manerals and special additives such as fungicides,
antibiotics, drags, etc, Sometimes fungicides are added to the coread grains to protect the

grains daring storage prior (o use.
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Cereal grains- - Examples include but are not linuted to the following: comn, sorghum
(oo}, wheat, o, rve, and barley. The preferred application rate for cercal graing is

(3.03%~1.0 wi. % for liquid solutions and 0. 1% 1o 2.0 wi. %o for powder treatment.

Rendered animal by-producis - Examples include but are not linutted to the followiag:
meat and bone meal, feather meal, pouliry viscera meal, fish meal, and blood meal. The
preforred application sate for rendered animal products is 0.1-1.0 wi. % for iquid

solations and €.1-2.0 wi. % for powder treatment.

Vegetable protein meals - Examples inchude but are not iimited to the following: sovbean
meal, rapeseed mesl, cottonsced meal and sunflower seed mesl. The preforred application

rate For vegetable protein meals is 0.03%-1.0 wi. % for hquid solutions and 0.1% 10 2.6

wi. % for powder frcatmend.

Silage - Examples include but ave not limited to the following: corn silage. wheat silage,
sorghum silage, hay silage. and other grass silages. Preferred application rates vary from

§.05-1.0 wi. % for liquid solutions and §.1-1.0 wi. % for powder treatment.

Finished feeds - Examples inclode but are not Iimited to the following: poultry starter
feed, poultry grower feed, poultry laver feed, and poultry breeder feed. The preferred
application rates for Hinished feed is 0.03-1.0 wi, % for liquid solutions and 0.1-1.0 wi. %

for powder troatment,

Stmilar grades of swine feed, beef cattle feed, dairy cattle foed, horse feed, aquacaliure
feed, and pet feed are generally treated with G.03-1.0 wi. % of liquid sofutions and 0.1+

L8 w86 of powder fungicide.

Surfactants — Suitable surfactants inclode but are not limited to amionic, cationic and non-
ionic types. the laiter being proferred; examples mclude Polysorbate-80, Polvsorbate-60,

Polvsorbate-20 and Triton X140,
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The composition of the invention is applied to feedstudls iy mmounts from 1 - 10w,
preferably 1 -2 wt.%. The feed is processed at a rate of 12 - 20 toagh, preferably 16—
18 tons/h, at a lemperature from 165 ~ 200 °F. The preferred processing temperatie is

from 178 193 °F.

EXAMPLE 1

73.15% Anmmoniwm Propionate
24.32% Aramordum Butyrate
2.24% Polysorbaic 80 Surfactant

£.29% Natural Terpenes (citrus origin}

The ammonivm propionate beging as an approximately 100 wi% concentrated propionic
acid solution. which is buifered to a pH of 6.9 10 7.1 using anbydrous ammonia and water
resulting mn a final congentration of approximataly 60 wi%. This reaction is completed at
a ternperatiwe of 130 °F or less under amnbient pressuve. The amunenium butyvrate begins
as an approximately 100 wi% concentrated butyric acid solution, which is buffered to a
pH of 6.910 7.1 using anhydrous ammonia apd swaicr resulting in a final concentration of
approximalely 60 wite, This reaction 1s completed at a emperatare of 130 °F or leas
under ambient pressure. The four components are blended together under ambiont

temperature and pressure to produce the antifungal solution,

EXAMPLE 2 ~ Measurenient of butvric acid vapors released from ireated feed.

1) Feed is treated with the composition of Example 1 at a 90:10 ratio

23 Aler weatment, tew replicates of the product are tragsforrad e sealable glass jars
with serow cap lids.

3 The sohid id of the far is modified to have two ports: One port 10 serve as an air inlet
and the second port to serve as the exhaust port.

43 On the exhaast side, a Teflon tube is attached that connects to a water trap. The object

is to pull air through the feed or through top or the jar and then trap the organic acid

6
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vapours i the water trap . One could use a vacuwn to pull the air through the feed or an
air line to force the air through. Either way the results ave the same. The air flow and
temperature should be regulated (usually | Bevnunie at 38 - 120 °F,

3 After one howr, the water trap 16 removed and the amoant of propionic acid/batyric
acid trapped in the water 18 measured. Based on the volume of water in the trap, the
amount of atr pulled dwough the trap and the concentration of the acids 1 the water, the

parts per million (ppon; of cach acid relcased in the air can be caleulaied.

Conclusion: The level of nebudvric acid released into the air from feed treated with
according 1o the invention is below 200 ppm; proferably below 100 ppm, especially

bekow 10 ppm.

Numerons modificaiions of the present inventinn are possible i fight of these teachings.
Tt is, therelore, to be anderstood that within the scope of the appended claims, the

uwvention may be practiced otherwise than as spectfically described berein,
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Claims:

P

J

LA

£

A method for inlubiting mold growth in anvmal feedsiufTs comprising:

a} applying to a feedstudT an effective growth~mbubiting amopunt of an
aqueous mixture conlsining ammoninm propionale and ammoniom butvraie
wherein the ratoe of Cyq /0y species in the miktare is rom 80:20 0 730 1 3 10
3.0 wit %o of a surfactany,

b) cooking to obigin g pellatized feed.
The method of clasm 1, wherein the feedsmdY is selected from the group
congisting of cereal graing, vegetable protein meals, rendered animal by -products,

silage and finished feeds.

¢

The method of clasm 1, wherein the ratio Cs /C specios m the mixture i about

31

The method of clamnd, wherein the puxtere further comprises about 0.5 withs

ferpencs.,

The method of claim 1, wherein the pH of the mixtire 15 6.9 10 7.1

The method of claim 1, wherein the treated feed release less than 100 ppm of

butyric acid indo the air.

The method of claim 1, wherein the treated foed release less than 10 ppon of

batyric acid o the air.

The method of claim 1. wherems the aguecus mixture contains Polvsorbate-80 in

at feast 2.0 wi%% conceniration,

A pelletized feedstuff oblained by a process comprising:
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14,

11

14,

15,

@) applying o a starting feedstuff an effective growth-inhibiting amount of
an agusous mixhwe confamning ammmonium propiomate and anunoninm bulyrage
wherein the ratio of Cs /0, species in the mixture is from B0:20 to 70:30: 0 3 10
30wt % of a sarfactant; and

b) cooking fo obtain a pelletized feed.
The method of claim 1. wherein the feedsiufY is selected (rom the group
consisting of cereal graing, vegetable protein meals, rendered animal by-products,

silage and finished leeds.

The pelletized feedstufl of claim @, wherein the ratio €y /C; species in the mixtwe

is about 3: 1.

The pelletized Teadstaff of claim®, whersin the nuxtare further comprises about

0.3 wi% lerpens,

The pelletized fecdstuff of claim 9, wherein the pH of the mixture I8 6.9 10 7.5

The pellctized feedstadt of claim 9, wherein the treated feed release loss than 100

ppm of butyric acid nto the air,

The pelletized Teadstaff of claim 9, wherein the treated feed release less than 10

ppon of buivric acid into the air,

The pelletized feedstufl of clatm 9, wherein the squeous mixture conlains

Polvsorbate-B0 inal last 2.0 wi% concentration

PCT/US2007/080001



INTERNATIONAL SEARCH REPORT

International application No.

PCT/US2007/080001

A. CLASSIFICATION OF SUBJECT MATTER

A23K 1/20(2006.01)i, A23K 1/10(2006.01)i, A23K 1/14(2006.01)i, A23K 1/16(2006.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

IPC 8 A23K 1/00,3/00, 3/02

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
e-KIPASS(internal database),IBM, PAI,USPTO,Delphion, ScienceDirect

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

A See column 1 lines 5-15;

column 1 line 62- column 2 line 12;
column 2 lines 35-43; column 3 lines 1-10;
column 4 lines 12-49;

Examples 2-3;

claims 1-7

A See abstract; claims 1,12; claims 6-7

US 4223045(Fritz Flink) Sep.16, 1980

US 6183794 B1(BRUNO KAESLER et al.) Feb.06, 2001

WO 1998024534 A1(PANDEY, Raj, Narain et al.) Jun.11, 1998

US 7001625 B2(STEFAAN VAN DYCK et al.) Feb.21,2006
A See column 1 lines 10-38, column 3 lines 7-21; claims 1-13 1,9

1,9

A See abstract; column 1 lines 3-16, lines 29-40; claims 1-2 1.9

|:| Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents:

"A"  document defining the general state of the art which is not considered
to be of particular relevance

"E" carlier application or patent but published on or after the international
filing date

"L"  document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of citation or other
special reason (as specified)

"O" document referring to an oral disclosure, use, exhibition or other
means

"P"  document published prior to the international filing date but later
than the priority date claimed

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

"X" document of particular relevance; the claimed invention cannot be
considered novel or camnot be considered to involve an inventive
step when the document is taken alone

"Y" document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents,such combination
being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international search

25 JUNE 2008 (25.06.2008)

Date of mailing of the international search report

25 JUNE 2008 (25.06.2008)

Name and mailing address of the ISA/KR

Korean Intellectual Property Office
Government Complex-Daejeon, 139 Seonsa-ro, Seo-
gu, Daejeon 302-701, Republic of Korea

Facvsimile No. 82-42-472-7140

Authorized officer :

KIM, Tae San

Telephone No.  82-42-481-5633

Form PCT/ISA/210 (second sheet) (April 2007)




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No.

PCT/US2007/080001

Patent document Publication Patent family Publication

cited in search report date member(s) date

US 6183794 B1 06.02.2001 AT 2429/8 E 15.07.2003
AT 339898 E 15.10.2006
AU 1998-70331 B2 20.10. 1998
AU 1998-70331 A1 20.10. 1998
AU 748741 B2 13.06.2002
BR 9808402 A 16.05.2000
CA 2283802 AA 01.10.1998
CA 2283802 C 09.05.2006
CA 2283802 A1 01.10. 1998
CA 2283802 C 01.10.1998
CZ 9903297 A3 15.12. 1999
DE 19719412 A1 24.09. 1998
DE 29712131 U1 05.02. 1998
DE 59808758 CO 24.07.2003
DE 59813737 CO 02.11.2006
DK 1222862 T3 29.01.2007
DK 969738 T3 14.07.2003
EP 0969738 A1 12.01.2000
EP 0969738 B1 18.06.2003
EP 1222862 A2 17.07.2002
EP 1222862 A3 08.10.2002
EP 1222862 B1 20.09. 2006
EP 1222862 A2 17.07.2002
EP 1222862 A3 09.10.2002
EP 1222862 BA1 20.09.2006
EP 0969/38 A1 12.01.2000
EP 0969738 B1 18.06.2003
ES 2202835 T3 01.04.2004
ES 2272600 T3 01.05.2007
HU 200001509 AB 28.10.2000
HU 200001509 AG 28.11.2001
NO 994565 A 20.09. 1999
NO 994565 AQ 20.09. 1999
S1 969738 T1 31.12.2003
US 6183794 BA 06.02.2001

WO 98-24534 A1 11.06.1998 AU 1996-52196 A1 20.06. 1998

Form PCT/ISA/210 (patent family annex) (April 2007)




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No.

PCT/US2007/080001
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 4223045 16.09. 1980 AR 212662 A1 31.08.19/8
AT 353089 B 25.10.1979
AT 699077 A 15.03.1979
BE 859138 A1 28.03. 1978
CA 1107122 A1 18.08. 1981
CS 228105 P 14.05. 1984
DD 132168 C 06.09.1978
DE 2644351 A1 06.04.1978
DE 2644351 B2 14.09., 1978
DE 2644351 C3 17.05.1979
DK 145215 B 11.10. 1982
DK 145215 C 07.03. 1983
DK 433777 A 02.04.1978
FR 2365965 A1 28.04.1978
FR 2365965 B1 23.12.1983
GB 1584857 A 18.02. 1681
HU 175040 P 28.05.1980
IL 52940 AC 30.11.1977
IL 52940 A1 30.11.1980
IT 1091139 A 26.06.1985
JP 53-044374 A2 21.04.1978
JP 53-044374 21.04.1978
JP 61-003458 B4 01.02.1986
NL 181477 C 01.09. 1687
NL 7710608 A 04.04.1978
SE 426775 C 26.05. 1983
SE 7710978 A 02.04.1978
SU 772463 D 15.10. 1980
US 4223045 A 16.00. 1680
WO 94-00050 A1 06.01.1994
ZA 7705842 A 27.09.1978
us 7001625 B2 21.02.2006 EP 1439160 A2 21.07.2004
EP 1439160 A3 08.09.2004
EP 1439160 A2 21.07.2004
EP 1439160 A3 08.09.2004
US 2004-0010040 A1 15.01.2004
US 2004-010040 A1 15.01.2004
US 2004-010040 AA 15.01.2004
US 7001625 BB 21.02.2006

Form PCT/ISA/210 (patent family annex) (April 2007)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - claims
	Page 10 - claims
	Page 11 - wo-search-report
	Page 12 - wo-search-report
	Page 13 - wo-search-report

