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istorically, there has

been an assumption on
the part of feed manufactur-
ers, and other dry materials
mixers, that micro-additives
will disperse more com-
pletely or mix quicker if they
have been diluted or pre-
mixed prior to addition to a
final mix. Konen (1958), for
example, stated that proper
and efficient handling of
highly potent additives in the
feed manufacturing opera-
tion can only be accom-
plished through premixing;
and Hamilton (1960) said
that under no circumstances
should any feed manufac-
turer make a habit of adding
minute quantities of trace
minerals, potent vitamins or
drugs individually into the
formula. He added that any
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Dilution
in a premix

Does it improve micro-ingredient
dispersion in feeds?

By Robert R. McEllhiney

ingredient going into a feed
at a rate of 0.5%, or less,
should be premixed to
secure better distribution in
the finished feed.

To test this assumption,
research was conducted at

Kansas State University
(McEllhiney and Tangpra-
sertchal, 1983) using a drug,
colored iron particie tracers
and salt in experiments to
determine the effect of dilu-
tion on the dispersion of

micro-ingredients in animal
feeds.

The drug and tracer
materials were introduced
into the final feed batch mix-
ing process at six dilution
levels. As a control, the test
materials were added into
the final batch undiluted, as
supplied by the manufactur-
ers. Premixes were, then,
prepared by diluting the
drug, tracer, vitamins and
trace minerals at one part
micro-ingredient to one part
diluent (1:1) and, similarly, at
dilution levels of 1:5, 1:10,
1:25 and 1:50. Each dliution,
or premix, was added to a
separate batch of a 32%
medicated supplement for
feediot cattle (Table 1). Salt
was included in the macro-
ingredient portion of the for-

Table 1. Composition of the dist used (a medicated supplement for teediot cattle, containing 32% protein)

Kg per batch
Ingredient Control 11 1:8 1:10 1:25 1:50
Major
Soya meal (44% protein) 205.70 295.70 295.70 295.70 218.00 73.50
Ground grain sorghum 08.00 81.02 37.90 9.00 0.00 0.00
Wheat middlings 45.40 45.40 45.40 45.40 45.40 45.40
Limestone 3040 30.40 30.40 30.40 30.40 30.40
Sait 9.50 9.50 9.50 9.50 9.50 .50
Subtotal (major ingredients) 447.80 442.02 418.90 380.00 303.30 158.90
Micro-ingredients (premix)
Yitamin A (10,000 1.U.g"") 1.00 1.00 1.00 1.00 1.00 1.00
Vitamin D (15,000 LU. g"") 0.09 0.08 0.09 0.09 0.09 0.09
Drug® 0 091 0.9 091 091 0.91
Trace minerals an 7 wn 7 7 i
Microtracer F 0.01 0.01 0.0 0.01 0.01 0.01
Diluent® 0.00 5.78 28.90 57.80 144.50 289.00
Subtotal (micro-ingredient premix) S.78 11.58 4.6 83.58 150.28 204.70
Total diet 453.58 453.58 453.30 453.58 4532 453.58
Premix (% of tolal diet) 17 258 7.85 14.02 .13 64.99

*One part micro-ingredient to one pert diluent in the premix portion, 1:8, 1:10, etc.
*Each 453.8 g contains 80 g (132.3 g kg™') active drug.
*Ground grain sorghum for 1:1-1:10 ratios, and ground grain sorghum and soya bean meal for 1:25 and 1:50 ratios.

JULY, 1983, YOL. 34, NO. 7



_|
|

MILLSTARLETIENT |

mula and assayed to test the
efficiency of the final mixer
and to study the effect of the
dilution levels of micro-
ingredients on the total mix-
ing process.

The Kansas State Univer-
sity pilot feed mill mixing
systems were used for these
investigations. Prior to the
experiments, both the pre-
mix mixer and the final mixer
were tested by the Quan-
tab®" chloride titrator meth-
od to determine optimum
mixing times and to verify
the ability of both mixers to
mix efficiently. From the test
results, a 3-min. mixing time
was selected for both mix-
ers. The premix mixer was a
110-kg capacity, laboratory
model, horizontal, double-
ribbon mixer driven by a
0.746 kw (1 H.P.)motor at 60
r.p.m. The final mixer was a
454-kg capacity, horizontal
double-ribbon mixer driven
by a 7.46 kw (10 H.P.) motor
at38 r.p.m.

Tests were conducted for
all but the 1:25 and 1:50
dilution treatments by mix-
ing the micro-ingredient
portion of the ration and the
diluent in the premixer and
adding the resultant premix
to the final mixer after all
major ingredients were in
the mixer. For the 1:25 and
1:50 treatments, the micro-
ingredients and diluents
were mixed in the final mixer
for 3 min. then the major
ingredients were added.
That procedure was neces-
sitated by the disproportion-
ate size of the ‘premix’ at the
high-dilution levels. In all
tests, the final batch was
mixed for 3 minutes after all
ingredients were present.

The mixer was discharged
after the appropriate mixing
time, and ten 1-kg samples
of each batch were collected
at equal time intervals dur-
ing discharge. Hastings
(1961) stated that a mixture
is not ready for use until it
has been taken out of the
mixer; therefore, mixer per-
formance should be evaluat-
ed by sampling at the point
of discharge. The Merck

*Trademark of the Ames
Company, Elkhart, Indiana,
U.S.A.
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Tabie 2. Analytical results of drug assays in the final diet at
ditterent dilution levels (20 sampiles per treatment)

Analytical results*
Mean® Range Coefficlent of
Dilution retio (gt™) {gt™) variation (%)
Control 249 231-300 .59
11 248 224-265 434
1:5 247 212-279 8.56
1:10 244 218-288 6.64
1:25 21 220-280 717
1:50 243 227-274 497

*Expected recovery = 264 g t™'
*Treatment means did not differ significantly

Table 3. Quantab® anstytical resuits of chioride ions in the final
diet at different dilution levels (20 samples per treatment)

Analytical resuits®

Coefficient of

Dilution ratio Maan (%) Range (%) variation (%)
Control 248 2.1-3.1 9.67
1:1 233 2.1-27 6.98
1:5 1.65° 1.2-2.5 26.42
1:10 221 14-25 9.04
1:25 2.30 18-2.7 938
1:50 2.10 1.9-25 8.74

*Expected recovery = 2.0%

*Significantly different from other means (P < 0.05)

Table 4. Rotary detector® analytical results of iron particle
counts in the final diet at different dilution levels (20 samples

per treatment)
Analytical results®
Mean® Renge Coefficient of
Dilution ratio {count) {count) varistion (%)
Control 1425 10-21 18.82
1:1 13.85 22 2334
1:5 1385 8-19 207
1:10 13.40 8-24 30.00
1:25 14.00 10-19 21.11
1:50 13.50 7-18 25238

nia

*Wicro tracers TM, Microtracers, inc., S8an Francieco, Califor-

*Expected recovery = 12 counts per 50-g sample.
‘Treatment meens did not differ eignificantly.

procedure (Larrabee, 1976)
for evaluating mixer efficien-
cy requires that a minimum
of 10 samples to be taken at
equal intervals as the mixed
batch passes an access
point immediately after dis-
charge from the mixer.

The Individual samples
were divided in a riffler sam-
ple splitter to provide four
225 g portions. One portion
of each sample was sent to
Kansas State University's
Department of Grain Sci-

ence and Industry laborato-
ry for iron-particle tracer
and chloride ion assays. A
second portion of each sam-
ple was sent to the laborato-
ry of the drug manufacturer
for drug assay; a third por-
tion was sent to the labora-
tory of the iron-particle trac-
or manufacturer for the trac-
er assays, and the final por-
tion was retained. The entire
six-batch series of tests was
duplicated with collection,
preparation, and distribu-

s

tion of samples as de-
scribed. in total, 120 sam-
ples were taken and each
was assayed by three meth-
ods to determine drug salt
and tracer levels.

Pierce (1958) stated that,
whenever possible, it is pref-
erable to use the analysis for
a specific drug or nutrient as
ameasure of mixing efficien-
cy. Drug assays for this
series of experiments were
conducted in the drug man-
ufacturer’s laboratory using
the official microbiologicat
method for activity as pub-
lished by Kiline et al, (1970)
and collaboratively support-
ed by Breunig et al, (1972).
The drug-assay results are
shown in Table 2. Statistical
analysis indicated no signifi-
cant difference among the
dilution-level treatments.
The means of all test sam-
ples were below the expect-
ed recovery level; however,
they were within the assay
limits of + 15% established
by the U.S. Food and Drug
Administration for the drug
involved" in these experi-
ments.

Headly (1967) used a cho-
loride titrator (QuantabF)
method to measure salt in
feeds as a test of mixer effi-
clency. His method was
used in these experiments to
study the effect of micro-
ingredient dilution levels on
the efficiency of the mixer
and to ascertain that a 3-
min. mixing time was appro-
priate for all tests.

Results of tests by the
chloride lon titrator method
(Anon., 1979) are shown in
Table 3. Statistical analysis
indlcated no significant dif-
ferences among the dilution
treatments and showed that
the final mixer performed in
a statistically acceptable
manner. The recovery
means were somewhat high-
er than the expected 2% (9.5
kg per 454-kg batch), pre-
sumably because of the
addltional chloride ions
found naturally in feed ingre-
dlents (K. Behnke, personal
communication, 1981).

Midgley and Eisenberg
(1965) evaluated feed-mixer
efficiency using colored
graphite particles as a trac-
er, and Eisenberg (1975)
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hen we produced the first Full Energy Soybeans with

our InstaPro Extruders 13 years ago. we said rations
made with them would deliver significantly better feed
efficiency than rations made with oil-extracted proteins.

And they did — so impressively that today hundreds of
InstaPro Extruders are working around the world to help
produce more meat, milk and eggs from every bushel
ot soybeans.

But now we've developed a soy protein even
better. We call it MX-Pro * Full Energy Soybeans.

I's made in our patented InstaPro Extruders using a
chemical modifier thats activated during the dry extrusion
process. InstaPro not only makes the nch protein and
energy of the soybean more available to hvestock and
poultry. it also reduces the anti-nutritional factors in soy-
beans to a consistent lower level.

M?R MX-Pro™ Full Energy Soy- |

beans 1s a chemically modified.
dry-extruded and fully cooked
protein-energy source thats superior in performance even
to regular full energy soybeans
InstaPro research and field tnals. as well as university
studies. show that MX-Pro™ Full Energy Soybean rations
not only improve feed efficiency by 8°c-15°c compared to
rations with oil-extracted proteins. but aiso have the ability to
improve average dally gain when rations are formulated
according to our recommendations and fortified with our
base mixes
MX-Pro Full Energy Soybeans provide today s best value
In a protein-energy supplement They re par! of a whole new
hne of MX-Pro proteins developed tor speciic species and |
specific requirements within species

Model 2000
instaPro
Extrude

InstaPro proteins are
available from authorized
manutacturers For informa-
tion about InstaPro Extruders
call Bucky Baker at

(515) 276-4524

1
. o (1]
' 10301 Dennis Drive
Des Moines lows 50322
Tolex 47.8275
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used Iron particles to study
micro-ingredient carryover
in feeds. Results of the iron-
tracer studies In which a
magnetic rotary detector
device was used are shown
in Table 4. Again, statistical
analysis Indlcated no signifi-
cant differences among the
six treatments.

A major problem in work-
ing with tracers is interpre-
ting the results. Tracer-par-
ticle counts vary among
samples taken from uniform
feed. Non-uniformilty Is indi-
cated only when counts vary
more than expected from
applicable Poisson statis-
tics. The simplest way to
interpret results is to deter-
mine the average particle
count per sample and to
establish expected standard
deviation ranges about that
mean. The standard devia-
tion about the mean should
equal the square root of the
mean. For example, if the
mean sample count Is 25,
two-thirds of all sample
counts should fall in the
range of 25 + 10(two stand-
ard deviations). The coeffi-
cient of variation of resuits
(20%) contributed by the
limitations of particle statis-
tics is similar to that expect-
ed with vitamin or drug anal-
ysis (Eisenberg, 1978).

The results of these
experiments indicate no sig-
nificant variation in micro-
ingredient dispersion re-
gardiess of dilution levels.

| Theresuits, also, do not indi-

cate ‘a particular quality
advantage to feed manufac-
turers resulting solety from
the dilution of micro-ingredi-
ents in premixes.

Premixes of micro-ingre-
dients, with or without a dilu-
ent, serve as a convenience

' to animal feed manutactur-

ers. However, premixes,
regardiess of the dilution

. level, In these experiments

did not appear to have

; improved the dispersion of
- micro-ingredients in the

final diet prepared by nor-
mal feed manutacturing
procedures.

If a mixing device is effec-

-y

tive, the amount of dlluent in
a premix or supplement
does not alter the ultimate
dispersion of the micro-
Ingredients. Therefore,
greater dispersion of drugs
in a premix or supplement
does not necessarlly im-
prove their dispersion in the
final feed (Swan, 1981). FM
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Carglll acquires feed mill

Cargill, Inc. announced recently that it has acquired an
elevator and feed mill in Morrill, Kans., from Morrill Elevator,
inc. The company's Nutrena Feed Division will operate the
teed mill which has produced and markeled Nutrena teeds
as a toll mill since 1963.
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