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3.0 percent.

Yt W eqde B B SR - A e g F RENR O B "

oy e i e - J i B

. M o m_



616765

S & F Ref: 97808
FORM 10

COMMONWEALTH OF AUSTRALIA
PATEMNTS ACT 1952
COMPLETE SPECIFICATION

(ORIGINAL)

FOR OFFICE USE:
€Class Int Class

Complete Specification Lodged:

Priority:

Related Art:

Accepted:
Published:

Name and Address
of Applicant:

Address for Service:

Complete Specificati

Cargill Incorporated
15407 McGinty Road
Minneapolis Minnesota
UNITED STATES OF AMERICA

Spruson & Ferguson, Patent Attorneys
Level 33 St Martins Tower, 31 Market Street
Sydney, New South Wales, 2000, Australia

on for the invention entitled:

Netritive Coating for Animal Feeds

The following statement is a full description of this invention, including the
best method of performing it known to me/us

5845/3

$ 008085 ©-6-89

~ n L Fa seshBE ol e - J

A AL et o . o




-] -
ABSTRACT
NUTRITIVE COATING FOR ANTMAL FEEDS

The invention is a coating for animal feeds; more
particularly a coating composition comprising cane
molasses for animal feeds which provides a golden brown
color and free~flow characteristics to such feeds. The
invention discloses that when cane molasses or cane
molasses/fat is treated with phosphoric acid, phosphate or
polyphosphate salts, or various acids, the resulting
composition provides a golden brown color, improves the
free~-flow characteristics; and improves tackiness reten-
tion of the feed to which it is applied. Aadditien of an
emulsifier to a cane molasses/fat coating composition

eliminates spottiness.
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TIVE COATING FOR MA D

The present invention relates to coatings for
animal feeds, and more particularly, to a coating
composition comprising cane molasses for animal feeds
which provides a golden brown color and free-flow
characteristics to such feeds.

BACKGROUND OF THE INVENTION

Cane molasses, a by-product from the manufacture

of sugar (sucrose), is widely used in connection with

animal feeds. The cane molasses is much relished by
livestock and thereby adds to feed palpability even when
feedstuffs not highly favored are used. In addition, the
cane molasses acts as a binder for the feed, prevents
dusting, serves as an economical and convenient source of
carbohydrates, is an excellent source of the niacin and
pantothenic acid needed for metabolism and growth in some
animals that do not manufacture them, and also has a mild
laxative effect that is beneficial when other feeds are
constipating. The cane molasses is often applied as a
coating, by spraying as a liquid solution, to the feed to
improve the appearance of the product. However, when cane
molasses is applied by itself to the feed, it gives a dark
brown spotted appearance and also causes the feed to clump
together and harden, which can make handling of the feed
difficult. Fats, which are desirable for animal nutrition
as a concentrated source of energy and as an aid in the
adsorption of vitamin A and carotene, improve the
free-flow characteristics of the feed, but also reduce
feed retention/tackiness and do not eliminate the
spowiginess of the feed. (Fat addition actually increases
the spottiness.)

An object of this invention is to further improve
the appearance and free-flow characteristics of the feed
while at the same time improving the retention tackiness,
sheen, coating uniformity and color characteristics of the
feed., A particular feature of this invention is that the
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feed to which the coating composition of the invention is applied
acquires a uniform golden brown color instead of a spotted dark brown
color.
DESCRIPTI F_THE INVENTION

According to a first embodiment of .he present invention there is
provided a coating composition for animal feecs comprising cane molasses
having a Brix between about 79.5 and about 84; a solids content between
about 65 percent and about 75 percent; a pH between about 3.0 and about
5.5; and a total phosphorus content between about 0.03 percent and about
3.0 percent.

According to a second embodiment of the present invention there is
provided an animal feed comprising cracked and whole grain coated to a
lTevel in the range of about 3 percent to about 15 percent by weight with
a coating composition of cane molasses having a Brix of between about
79.5 and about 84, a solids content of between about 65 percent and 75
percent, a pH between about 3.0 and 5.5, and a total phosphorus content
between about 0.03 and about 3.0 percent.

This invention relates to a coating composition useful in improving
the appearance, especially the color, and free-flow characteristics of
animal feeds. It has been found that when phosphoric acid, phosphate and
polyphosphate salts, and various acids are added to a 5 percent cane
molasses solution in water, the color of the solution will change from
dark brown to orange when the pH falls below about 5.5, depending on the
specific acid or salt that is used. Further, when the treated cane
molasses solution is applied to an animal feed, the resulting feed
product develops a uniform golden brown color rather than a spotted, dark
brown color usually obtained when cane molasses is added to the feed; and
the free-flow characteristics are improved even when compared to
untreated cane molasses solutions containing fat. The addition of fats
such as soybean oil, tallow or soybean soapstock does not inhibit the
formation of the orange color in the molasses solution or the golden
brown color of the feed, although the pH may have to be adjusted somewhat
Tower than if the fats are not present. Further, when fats are used in
the cane molasses solution, an emulsifier should be added in order to
assure uniformity of color.

The mechanism by which the addition of phosphoric acid, phosphate
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or polyphosphate salts, or various acids causes a 5 percent cane molasses
solution to turn orange and give hetter free-flow characteristics and a
uniform gotden brown color upon application to feed is not clearly
understood. However, it iz believed that there is a reaction between the
acids or acid salts and the color bodies that are present in the
molasses, and that charge transfer cbmplexes are formed between the color
hodies or
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their derivatives and the anions of the acids or acid
salts.

The brown pigments (melanoidins) present in
molasses arise from the processing of sugar cane and are a
complex mixture of compounds resulting from the
condensation of an amine and a reducing group. 1In
addition, molasses contains a number of polycarboxylic
acids, the most important of which is aconitic acid, that
are highly reactive. These acids can self-condense under
heat to form acid anhydrides which are themselves highly
reactive, or they can react with amine or hydroxyl groups
to form polymers. Further complicating the problem is
that the sugars in molasses =-- sucrose, dextrose and
levulose -- can dehydrate and polymerize (caramelize).
Some carbon-carbon double bond formation may be expected
during the dehydration/polymerization of sugars. If the
double bonds are conjugated with themselves or with other
species such a carbonyl group, this will further add to
the color bodies.

The addition of phosphoric acid, or a phosphate
or polyphosphate salt, to a cane molasses solution
probably decolorizes it by acid hydrolysis and the
formation of some phosphate salts. Phosphoric acid and
its salts possess a number of properties which are not
found in other mineral acids. The acid does not hydrolyze
to the P(:>4"3 anion except in strongly basic solution
and tribasic salts such as Na;PO, hydrolyze to
hydrophosphate ions such as HP04'2. In solution,
therefore, phosphate ions usually have at least one proton
associated with the ion which can be used to acid catal.yze
hydrolysis while the substrate undergoing hydrolysis is
associated with the ion. (In this Specification, however,
the term phosphate will be used collectively to describe
all anionic forms. If a particular anion is referred to,
it will be specifically described).
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A second property of the phosphate ion which may
be important in the hydrolysis is the relative ease with
which phosphate can change from a four-coordinate
tetrahedral structure to a five-coordinate trigonal
bipyramidal structure. The change is a simple upward
flexing of three of the tetrahedral bonds from the
tetrahedral angle of 109.5 degrees to trigonal planar
angle of 120 degrees. This easy transition opens a fifth
coordination site which can coordinate with some
functional group on one of the color bodies. In contrast,
a sulfate ion must change from a tetrahedral structure to
an octahedral one in order to expand its coordination
sphere. This requires squeezing the tetrahedral bond from
109.5 degrees to 90 degrees in the plane of the octahedral
complex. This is a energetically unfavorable process.

A third unique property possessed by phosphate
ions is that when carbon-oxygen-phosphorus (C-O-P) bonds
are formed, they can be cleaved either between carbon and
oxygen, or between oxygen and phosphorus. The dual
cleavage path, when coupled with the fact that the
phosphorus-~oxygen double bond (P=0) of the phosphate group
can be used to coordinate with the organic species present
to form P-0-C bonds, increases the possible hydrolysis
pathways.

The fact the phosphate ions offer a number of low
energy pathways for hydrolyzing the color bodies present
in cane molasses solutions probably accounts for the fact
that the desired orange color can be obtained at higher pH
values when phosphate solutions are used than when other
acids are used. Further support for a catalytic role by
phosphate salts in hydrolyzing the cane molasses color
bodies, as opposed to a brute force mechanism by other
acids, comes from the biochemical reaction of adenosine
triphosphate (ATP) with sucrose - a storage sugar. In
this biochemical reaction, the ATP cleaves the sucrose to
form glucose and fructose phosphates, while the ATP itself
is changed to adenosine diphosphate (ADP). Subsequent
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-5
reactions in which phosphate plays a role result in the
hydrolysis of the sugars to provide energy.

Tackiness retention is a desirable guality of
animal feeds with cane molasses. It is noted that
applying phosphate to a cane molasses-only solution causes
a reduction in the tackiness retention properties. While
the exact reason for the reduction is uncertain, it is
believed to be related to the breakup of the caramelized
sugars. On the other hand, adding phosphate to feeds
containing fat improves tackiness retention by reducing
the molecular weight of the fat and/or hydrolyzing esters
that may be present. The two reactions are competing.
Moisture retention is another desirable quality for animal
feeds with added cane molasses.

In an importaéz;embsaiment of the present inven-
tion, the moisture retention and tackiness retention of
the coated animal feed of the invention are substantially
improved by the addition of a divalent cation selected
from magnesium and calcium to the coating compositions of
the invention. It should be understood that this addition
of divalent cation is a supplement to any divalent cation
that may be provided by any of the principal components of
the coating composition, such as molasses. It has been
found that the addition of the divalent cation can improve
the moisture retention of the animal feed by a factor of
up to about 40 percent when the divalent cation is added
to the coating composition at a level of from about 0.05
percent to about 2.0 percent by weight. Higher levels can
be used but no further benefit is provided by use of such
higher levels. The divalent cation is preferably added to
the coating composition in the form of a suitable salt,
such as a chloride salt.

The examples which follow are for the purpose of
illustrating the invention and are in no manner meant to
be limiting. The objective is to demonstrate the effect
of the addition of phosphate, from 75 percent phosphoric
acid or from phosphate salts, to cane molasses and cane
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molasses/fat blends on the appearance of ccated textured
feed (color, tackiness retention). Another object is to
demonstrate the effect of adding a divalent cation on
tackiness retention and mositure retention. In general,
the coating composition for animal feed comprises a
composition made from cane molasses having a Brix of
between about 79.4 and 84; and a solids content between
about 65 and about 75 percent; a pH between about 3.0 and
5.5; and a total phosphorus content between about 0.03
percent and 3.0 percent. The coating composition can also
have a fat content between about 1 percent and about 10
percent, and can include an emulsifier. The coating
compositions can also have a divalent cation selected from
magnesium and calcium at a level of from between 0.05
percent and 2.0 percent by weight. An animal feed,
comprising cracked and whole grain, is coated with the
composition at a level of between about 3 percent and 15
percent by weight of the feed.
Example 1

Phosphoric acid, 75 percent by weight, was added
to cane molasses, or cane molasses with approximately 5
percent added fat, the cane molasses having a Brix of
about 79.5 and a solids content of about 73%. The fat may
be tallow, refined soybean o0il, or raw soybean soapstock.
The molasses or molasses/fat blends were standardized to
approximately 73 percent solids. The coating composition
was applied to a 42.5% cracked corn/42.5% whole oats/15%
soybean meal texturized feed at a rate of 10% by weight of
the feed and was stored at room temperature in 3-ply paper
bags for 24 hours before evaluation. Samples were
evaluated in terms of color and tackiness retention.
Color was evaluated by visual observation, with‘a golden
brown color being desired as compared to a dark brown
color. Feed tackiness retention is a measure of the feed
stickiness, with greater stickiness (as indicated by
increasing tackiness retention number values) being
preferred. The coating composition was sprayed on the

- da SR PETER S X S (W R 7 e i T SERUAMILE R SNERRINSIGRD Lokerr e .

arer. ket v e e asa T 2 v S Uy N SR T SR

X e . o

e %R

& waf

Fa



i textured feed usihg standard molasses spraying equipment.
Color and tackiness retention values are shown in Table 1.
5 Table 1
1. Cane Molasses
Total
Total PO, Total P |
PO, (molasses + (molasses + Tackiness
10 aoded & _ added) % _ added) % Color Retention
0 0.08 0.03 Dark Brown 49.0%
1.5 1.6 0.5 Golden Brown 45.0%
3.1 3.2 1.0 Golden Brown 47.5%
4.6 4.7 1.5 Golden Brown 40.5%
e, 6.1 6.2 2.0 Golden Brown 37.5%
.‘O. [ ] 15
al 2. Cane Molasses/Tallow (5.3 percent)
Total
.o Total PO, Total P
o " PO (molasses + (molasses + Tackiness
tetes’ 20 Added % _added) ¥ __added) ¥ . Color __ Retention
) 0 0.16 0.05 Dark Brown  28.5%
_ 1.5 1.7 0.60 Golden Brown 36.0%
2ot 3.1 3.3 1.1 'Golden Brown 35.5%
e o 4.6 4.8 1.6 Golden Brown 37.5%
oot 6.1 6.3 2.1 Golden Brown 30.5%
- . "c‘b 25 3.
":... -
- Total PO, Total P |
. FO, (molasses + (molasses + Tackiness
RIS Added % __added) % added) % Color Retention
¢ o '
0 0.2 0.05 Dark Brown 42.5%
30 1.5 1.7 0.60  CGolden Brown  43.0%
3.1 3.3 1.1 Golden Brown 45.5%
4.6 4.8 1.6 Golden. Brown 45,0%
6.1 6.3 2.1 Golden Brown 43.0%
35
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4. Molasses 5.3

Total
Total PO, Total P
FO, (molasses + (molasses + Tackiness
Bided $ _added) § _ added) % __Color __ Retention

.05 Dark Brown 29.0%
.60 Golden Brown 31.0%
.1 Golden Brown 34.0%
6
1

Golden Brown 35.0%
Golden Brown 37.0%

NHFROO

Conclusion

Addition of PO, to cane molasses and cane molasses/fat provides a
golden brown color to the feed and increases feed tackiness retention.

Example 2
These experiments were conducted to determine the

effect of the addition of phosphate to cane molasses or
cane melasses/fat blends on coated feed anticaking
characteristics. 1In a typical experiment, phosphoric
acid, 75 percent by weight, was added to cane molasses or
cane molasses with approximately 5 perc.nt added fat from
either tallow, refined soybean eil or raw soybean
soapstock. The molasses or molasses/fat blends were
standardized to approximately 73.0 percent solids. The
resulting composition was applied to 42.5% cracked
corn/42.5% whole oats/15% soybean meal textured feed at a
10 wt.% application rate. The resulting feed samples were
stored in 3-ply paper bags at 40°F for 24 hours before
evaluation. The samples were evaluated in terms of
anticaking (free-flow) characteristics by measuring
retention of the feed block through a Number 4 mesh sieve
following 1 minute hand shaking. A lower degree of sieve
retention is preferred and is indicated by lower sieve
rétention values. The results of the anticaking tests are
shown in Table 2.
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1.

Table

2

Cane Molasses

Total

Total FO, Total P
PO, (molasses + (molasses +
Adéed % _ added) % added) %

0 0.08 0.03

1.5 1.6 0.50

3.1 3.2 1.0

4.6 4.7 1.5

6.1 6.2 2.0

Sieve
Retention

23.1%
14.3%
17.8%
17.4%
14.4%

Total
Total PO, Total P
PO (molasses + (mblasses +
Adéed % _added) % added) %
0 0.16 0.05
1.5 1.7 0.60
3.1 3.3 1.1
4.6 4.8 1.6
6.1 6:3 2.1

Sieve
Retention

15.9%
17.3%
15.3%
14.7%
14.0%

Cane Molasses/Soybean 0il (5.3 percent)

Total
Total PO, Total P
PO (molasses + (molasses +
Added 3 added) 3 _ added) %
0] 0.2 0.05
1.5 1.7 0.60
3.1 3.3 1.1
4.6 4.8 1.6
6-1 6.3 2.1

atep TP . 2 T WS A
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Sieve

21.4%
20.8%
18.2%
15.8%
14.3%
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4, Cane Molasses/Sovbean Soapstock (5.3 percent)

Total

Total PO, Total P

FO, (molasses + (molasses + Sieve

Added % _added) % . added) %  Retention
0 0.2 0.05 22,0%
1.5 1.7 0.60 21,3%
3.1 3.3 1.1 20.5%
4.6 4.8 1.6 18.1%
6.1 6.3 2.1 17.5%

Addition of PO, can improve feed anticaking
characteristics of textured feed coated with molasses or
molasses/fat blends by allowing the feed aggregations to
break apart more easily thereby improving feed handling
characteristics.

Example 3

Runs were conducted for the purpose of evaluating
the mechanism for providing the golden brown color of
coated feed. It was found that the addition of 3.1% by
weight of phosphate (P04=) to cane molasses, with or
without added fat, or adjusting the pH of a cane molasses
solution (5% in water) to a pH between approximately 5.0
and about 3.0 produced an orange colored solution
indicating a golden brown color after the composition was
applied to feed. When fat is added to the cane molasses,
lower pH values should be reached before the solution will
produce a golden brown feed. In addition, it was found
that use of phosphate salts produce the golden brown color .
at a higher pH than can be produced using various acids.
The results of these experiments are set forth in
Table 3. In all cases, the additives are added to the
cane molasses. The resulting cane molasses-additive
mixture is then used to prepare a 5% aqueous solution to
determine color.
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i Table 3
5% Liquid Coated
Yreatment pH_ Solution Color Whole Oats
1. Beu® NA Dark Brown
S
2. Bow® +3.15 Nact® NA Dark Brown
3. BoM® 4315 Ccacl, NA Dark Brown
4. BCM %(NH,),SO,NA Dark Brown
10 5 BCM” +Nagso, NA Dark Brown
6. BOM® 4.2 HyPO, 3.5 Orenge
7. B’Cﬁa 6.8 Ammonium
polyphosphate 4.9 Orange
. o 5
IS 8.  BCM® +4.0 Sodium
. 15 teipolyphosphate " .Orange
(X2 1)
M 5 a ., i
‘f“ 9. BCM™ +3.9 Sodium
*te * phosphate 4.5 ‘Orange
.‘ » k
TR 10.  BCM? +3.3 Sodium
L% I hexamet aphosphate 4.8 Orange
oo & 20 a
. 1. BCM® #5.3F Scvbean
¢ * 23l NA Bark Brown
*e O a P - AT
e ¢ 12. BCH 4»5‘.3( Soybean 0i'l 7
. o and 4.2 H3§04 3.6 ‘Orarige
3 v )
. 13, BCM? 45.3 Tallow NA Dark Brown
L ] [ 1] 2 5
» [ 3 a )
ceoe 14. BCM~ +5.3 Tallow and’
4.2 H5PO, 3.6 Orange
L3 , .8 ) — = -
Kt 15.  BCM +H;SO, 4.5 Dark Brown
00. .
. 'BeM® +H,50, 4.0 ‘Light Brown
30 -
17. BCM +HZSO,4 3.5 Orange
18.  .BCM® +5.3 Soybesn
oil and H,S0, 35 ‘Qrangs
a = 79.5 Brix Cane #otasses, 73% solids.
35 b=l additives are in weight percent of cane molasses.
) e e W Seara &y Al R e, Tl L R
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Dark Brown
Dark Brown
Dark Brown
Dark Brown
Dark Brown

Golden Brown

Golden Brown

Golden Brown

Golden Brown

Golden Brown

Dark Brown

Golden Brown

Dark 8Brown

Goldenh Brown
Dark Brown
Golden Brown

Golden Brown.

Golden Brown'
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Exam 4
It was found that when fat was added to cane
molasses, the resulting composition produced a spotted
feed. Further, if the cane molasses/fat mixtures were
treated to a pH below approximately 4.5, the fat
separation occurred. Again, a spotted feed was produced.
It was found that adding an emulsifier, such as
Polysorbate 60 (PS-~60) to tha cane molasses/fat mixture in
conjunction with phosphoric acid, spotting was eliminated
and produced a uniformly coated feed. Runs including the
addition of an emulsifier are shown in Table 4. It is
noted that in Runs 6 and 7 that soybean oil and phosphoric
aciua, or 2oybean ©6il and emulsifier both produced a
spotted feed. If fat is added to the cane molasses; a
uniformly coated feed is produced only when both
phosphoric acid and emulsifier are added.

Table 4
Treatment Feed Appearance

1. BCM® Uniform
2. BCM® +4.2 H,PO,P Uniform
3. BcM® +0.1 PS-60 Uniform
4. BCM® +4.2 H4PO, and

0.1 PS-60 Uniform
5. BcM? 45,3 Soybean oil Spotted
6. BCM? +5.3 Soybean oil and

4.2 HyPO, Spotted
7. BCM? +5.3 Soybean'oil ana :

¢.1 PS-60 Spotted
8. BCM? +5.3 Soybean oil and ,

4.2 H3PO, and 0.1 P5-60 Slightly Spotted
9. BCM? +5.3 Soybean oil and

4.2 H3PO, and 0.2 PS=60 Uniform

= BCM = 79.5 Brix Cane Molasses, 73% solids.

a
b = All additives are in weight percent of cane molasses.
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Example 5

It has been found that when a divalent ca

such as magnesium or calcium is added to the coati
compositions that moisture retention and tackiness
retention is greatly improved. In this example, i
shown that the addition of magnesium in the form o
magnesium chloride or calcium in the form of calci

tion,
ng

t is
f
um

chloride to the coating composition increases coated feed
stickiness about 10-20 percent. It has been determined

that feed stickiness correlates closely to feed mo

ness. As coated feed increases in moistness (as felt to

the touch) it also increases in stickiness. The

ist-

stickiness can be measured and assigned an analytic value

by a procedure wherein samples of coated feed (200 grams)

are placed in 5-ply paper bags and stored 24 hours

40°F. This causes the coated feed to stick together and

at

form a block. The feed blocks are placed in a number 4

sieve and hand shaken for 60 seconds. The amount of the

feed which remains on the sieve is weighed and the

remaining amount is expressed as a percentage of the 200

gram starting amount.

Samples of a nutritive feed coating composition

having the following formulation were prepared:

Ingredient % By Weight
Molasses (83.4 Brix) 86.6
Soybean soapstock 10.7
Phosphoric acid (75%) 1.5
Propionic acid 1.2

gr»-

Various levels of magnesium chitoride hexahydrate

or calcium chloride dihydrate were addé&jat various levels

to samples of the feed coating compésition as indicated in
Tables 5 and 6 hereinbelow. The feed coating compositions

were mixed at a level of 10 percent by weight to a
textured feed containing 42.5 perc¢ent whole oats,
percent cracked corn and 15 percent pellets until

42.5
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uniformly conated.

The stickiness of each sample was then

measured by the above described method and is reported in

Tables 5 and 6.

Feed Coating Composition

Magnesium Chloride Hexahydrate

Added Magnesium Chloride
Added Magnes ium
Total Magnesium Content

Data:

Test #1
Test #2
Test #3.
Average

% Relative to Control

Formulas:

Feed Coating Composition.
Calcium Chloride Dihydrate

Added Calcium Chloride
Added Calciu
Total Calcium Content

Yable 5
Controt

1 2 3 4 S [
100.0 99.5 9.0 98.0 97.0 96.5
0.0 _0.5 1.0 2.0 3.0 3.5
100.0 100.0 100.0 100.0 100.0 100.0
0.00 0.23 0.47 0.9 1.41 1.64
0.00 0.06 0.12 0.26 0.36 0.42
0.32 0.38 0.4 056 0.68 0.74

X _Feed Remaining On Sieve

A R e PR A G e AR

1 2 3 4 5 3
81.0 80.6 79.1 B84.3 869 89%.1
80.6 95.4 89.7 91.0 92.3 92.7
63.0 72.1 76.8 Th.6 T76.8 89.9
7%.9 82.7 81.9 8.3 853 90.6
100.0 110.4 109.3 111.2 113.4 121.0

Jable 6
Control
) 7 8 9 10 M
100.00 99.69 99.37 98.75 9B8.12 97.8%
0.00 _0.31 _0.63 _1.25 _1.8 _2.19
300.00 100.00 100.00 100.00 100.00 100.00
0.06 0.22 0.48 0.9% 1.42 1.65
0.00 0.08 0.17 0.34 0.51 0.60
0.72 0.80 0.89 1.05 t.22 1.30

ad - S

RTINS NN

ES

U e &



e

%

10

-15-
Data:
X Feed Remaining On Sieve
—6_ 7 _8 _9 10 ik
Test #1 %9 M9 M™MA N9 %0 918
% Relative to Control 100.0 9%.0 105.6 121.6 125.5 122.6
Conclusion

Addition of magnesium or calcium to the nutritive animal
feed coating compositions of the present invention causes
the coated feed to stick together approximately 10-20
percent more than the contrel which did not contain
magnesium or calcium, thus providing a more moist feel to
the touch.

Er e S T N R U e, Y R NSIRIE er NMTE e Gl



E

10

15

20

25

30

35

o R o

=3

2

i ¢$ gmat R N WS s PTG e e SR SR SRR DRRHORY 90 e a3 P TR o TR i S R AR G,

~lf~-

THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A coating composition for animal feeds
comprising cane molasses having a Brix between about 79.5
and about 84; a solids content between about 65 percent
and about 75 percent; a pH between about 3.0 and about
5.5; and a total phosphorus content between about
0.03 percent and about 3.0 percent.

2. A coating composition in accordance with claim 1
further comprising fat at between about 1 percent and
about 10 percent.

3. A coating composition in accordance with claim 1
further comprising an emulsifier suitable for use in food
products.

4. A coating composition in accordance with claim 1
where the pH is adjusted to the range between about 3.0
and 5.5 by a pH adjusting reagent selected from the group
comprising phosphoric acid, phosphate salts, polyphosphate
salts and sulfuric acid.

5. A coating composition in accordance with claim 4
wherein the preferred pH adjusting reagent is selected
from the group comprising phosphorie acid, phosphate salts
and polyphosphate salts.

6. A coating composition in accordance with claim 1
further comprising a divalent cation selected from the
group consisting of magnesium and calcium.

7. A coating composition in accordance with claim 6
wherein said divalent cation is present at a level of from
about 0.05 percent to about 2.0 percent by weight.

8. An animal feed comprising cracked and whole
grain coated to a level in the range of about 3 percent to
about 15 percent by weight with a coating composition of
cane meolasses having & Brix of between about 79.5 and
about 84, a solids content of between about 65 percent and
75 percent, a pH between about 3.0 and 5.5, and a total
phosphorus content between about 0.03 percent and about
3.0 percent.
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. 9. A coating composition in accordance with claim
8 further including fat at between about 1 percent and
about 10 percent.
10. A coating composition in accordance with claim
5 8 further including an emulsifier suitable for use in
animal feed.
11. A coating composition in accordance with claim
8 where the pH is adjusted to the range between about 3.0
and 5.5 by a pH adjusting reagent selected from the group
10 comprising phosphoric acid, phosphate salts, polyphosphate
salts and sulfuric acid.
12. A coating composition in accordance with claim
11 wherein the preferred pH adjusting reagent is selected
from the group comprising phosphoric acid, phosphate salts
s 5 and polyphosphate salts.
sese 13. A coating composition in accordance with claim
8 further comprising a divalent cation selected from the
o * group consisting of magnesium and calcium.’
s et 14. A coating composition in accordance with claim

°e e 20 13 wherein said divalent cation is present at a level of

. from about 0.05 percent to about 2.0 percent by weight.

o o 15. A coating composition as defined in claim 1 and substantially as
<« herein described with reference to any one 6f the Examples.
» e

L DATED this FIFTH day of JUNE 1989
Cargill, Incorporated
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Patent Attorneys for the Applicant
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