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I ntroduction

The ANKOM systemisasemiautomatic method for
measuring fiber that allows 24 samplesto beandyzed
smultaneoudly. Samplesaresededinfilter bagsthat
areextracted in apressurized chamber with vertical
agitation. Pressureisachieved by heating reagent
solutionsin the extraction chamber after itisseaed.
Thispressure preventsthefilter bagsfrom balooning
which hel psto ensurethat reagent solutions pass
through thefilter bagsduring extraction. The
ANKOM system hasthe advantagethat filtering
difficultiesassociated with theuseof cruciblesare
eliminated, the number of samplesthat canbe
analyzed daily isincreased, and imprecision dueto
variation among techniciansin anaytica techniquemay
be reduced becausethe systemissemiautomatic.
However, theeffectsof variationin the procedure
used withthe ANKOM system have not been
evaluated or compared with thetraditiona crucible
reflux method. Theobjective of thisresearchwasto
determine which stepsinthe ANKOM procedure
have asgnificant impact on the determination of
amylase-treated neutral detergent fiber (aNDF).

Materialsand M ethods

Three experimentswere conducted to identify critical
stepsand evaluatethe effectsof small differencesin
therecommended procedure (ruggedness) onthe
analysisof aNDF usingthe ANKOM filter bag
system. Each experiment wasan incompletefactorial
design. Inexperiment 1, afafaslage, cornsilage, red
clover hay, barley hay, corn stover, dfdfapellets,
citruspulp, wheat midds, corngrain, roasted
soybeans, and expel ler soybean meal wereanayzedin
duplicatewithin batches. Duplicate sampleswere
separated to be on either thetop and bottom traysin
each batch and aspecific set of sevendifferencesin
method were evaluated in one of 8 batches:

(A) mixing sodium sulfiteand amylasein neutrd
detergent (ND) solution beforeaddingit to
theextraction chamber vs. (a) addingND
solution, sulfiteand amylaseto the chamber
Sequentialy without mixing,

using 1800 ml of ND vs. (b) using 2100 ml
of ND,

start with extraction chamber at room
temperature or cooled with cold tap water
vs. (C) start with extractor warm after a
previousextraction,

mixing amylasewith hot wash water before
adding to the chamber vs. (d) adding hot
water and amylasesequentidly,

using boiling water and hegting chamber with
lid sealed vs. (€) using hot water (80-90 °C)
withno hesting,

(F) soakingwithwater for 5mineachtime(first
2 with amylasefollowed by 2 without) vs.

() soaking for 3min (first 2with amylase
followed by 1 without), and

after ND extraction, soaking with 240 misof
acetonefor 5minwith swirlingat 0, 2, and 4
min. vs. (g) soak in minimum amount of
acetone (about 200 mls) for 3 min. without
awirling.

(B)
©)

(D)

(E)

©)

Inexperiment 2, theeffectsof mixing sodiumsulfite
and amylase (treatments A vs. aand D vs. d) were
investigated using awashing method that maximized
pressurein the chamber during thewater soakings:
(H) using 2100 misof hot water (80-90°C)
and heating the chamber with thelid sealed
vs. (h) using boiling water with no hest.
In thisexperiment, 2000 misof ND wasused and
other factorswere held constant using treatmentsC, F,
and G. Inadditiontothe materialsused in experiment
1 (except citrus pul p, roasted soybeans, and expel ler
soybean medl), singlesamplesof brewer’sgrains,
grasssilage, hominy feed, digtiller’sgrains, whest
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straw, meat meal, oat grain, SoyPlus, bermudagrass
hay, birdsfoot trefoil hay, corn gluten feed, sunflower
meal, and highmoistureear cornwereevauatedin
each batch and thetray location of sampleswithinthe
extractor wasvaried among batches. Materialswere
selected to have agreater proportion of feedsthat
were heated or contained starch which should be most
sengtiveto sulfiteand amylasemixing.

In experiment 3, factorsA, C, D, F, and Gwereheld
constant and deviationsin soaking (treatmentsH vs.
h) were evaluated with variationsin pre-extraction
methods:

(1) pre-extract dl samplestwicein 240 misof
acetonethat was shaken 10 timesthen
soaked for 10minvs. (i) pre-extract all
samplesoncein 240 misof acetonefor 10
minwithout shaking or swirling, and

(J) increaselast soaking of treatments| andi to
6 hrvs. (j) no 6 hr soaking of treatments|
andi.

Material swerethe sameasin experiment 2 except
that dfalfapelets, wheat midds, hominy feed, mest
meal, and high moi sture corn werereplaced with raw
soybeans, afeed mixture containing fat, roasted
soybeans, Pumacottonseed, and ricemill feed
(containing fat) to increasethe number of materiasthat
containedfats.

Inal three experiments, satistical anaysswasdone
onresultsexpressed asdeviationsfrom thetraditiona
cruciblereflux method for each material. Least square
meansfor each sample-treatment combination were
tested with all other treatments adjusted to their mean

response.
Resultsand Discussion

Inexperiment 1, theeffect of post-extraction with
acetone (G vs. g) washighly significant overal
primarily dueto itseffect on roasted soybean material
(G=+2.10vs. g=+13.29). Thehigh deviation and
largevariationin aNDF caused by thistreatment on
roasted soybeansthat were not pre-extracted, tended
to mask al other treatments; therefore, theroasted
soybean material wasremoved from the dataset for
theremaining satistica analyses. DeviationsinaNDF
from the crucible method wasdifferent for soaking

time (F=+0.58vs. f =+0.85) and locationinthe
extraction chamber (bottom half = +0.62 vs. top half
=+0.82). The ANKOM system contains 8 vertical
traysthat each hold 3 bags. In experiment 1, there
wasalinear effect duetotray withachangeinaNDF
of -0.063 per tray from top to bottom. The effect of
soaking time (F vs. f) wasdue primarily to significant
differencesfor afafapelets, dfdfaslage andred
clover hay (averageF = +0.25vs. f =+0.98 for these
legumematerids). Although mixing amylaseand sulfite
withND (A vs. @) wasnot significant over all
materials, thistreatment wassignificant for two starch
containing feeds, corn silageand wheat midds
(average A =-0.01vs. a=+0. 70). When both
crucibleand ANKOM aNDF were adjusted for
blanks, mixing amylaseinthe soaking water before
addingit to thechamber (D vs. d) wassignificant (D =
+0.08 vs. d = +0.32).

Inexperiment 2, theoveral deviationsinaNDF were
different when water was heated during the soaking
procedure (H = +0.64 vs. h=+0.98) and therewasa
sgnificant linear effect duetotray location fromtop to
bottom (-.090/tray). Heating affected deviationsin
aNDFfor corn stover and sunflower meal (averageH
=-.06 vs. h=+1.45). Although aNDF measured by
the ANKOM method had large deviationsfromthe
cruciblemethod for distiller’ sgrainsand meat medl,
heating thewater during soaking reduced the
magnitude of the discrepancy (averageH =+3.48vs.
h=+4.48). Thelack of an overall effect of mixing
aulfiteand amylasewith ND may have beenrelated to
anunexplained sgnificantinverseeffect for ditiller’s
grain, meat medl, and sunflower meal (averageA =
+3.57vs. a=+2.27) compared to al other materials.
Mixing of amylasewith soaking water wasnot
ggnificant overall or for any snglematerid.

Inexperiment 3, shaking of materia sin acetoneduring
pre-extraction sgnificantly lowered thedeviationsfrom
aNDF measured by the cruciblereflux method (1 =
-0.41vs. i =+0.27) apparently dueto theloss of
particlesfrom many materials, especially thosethat
wereground finely. Of thematerialscontaining fat,
shaking improved the measurement of aNDF only for
Puma cottonseed (1 =+1.32vs.i =+2.86). Soaking
materiasin acetonefor 6 hr did notimprovethe
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measurement of aNDF in Puma cottonseed (J=
+2.78vs. | =+1.27), but it lowered thedeviationin
aNDF fromthe crucible method for brewer’sgrains,
one of the roasted soybeans and wheat straw (J=-
0.64vs.j =+0.76). Heating thewater during soaking
sgnificantly lowered thedeviationsinaNDF when
corrected for blanks (H =-0.46 vs. h=-.14) for al
samples, and also for one of theroasted soybeansand
sunflower meal (averageH =-1.23vs. h=+.06). The
negativeoverall averagedeviation for treatment H was
dueto lossesof fiber on many samplesduring pre-
extraction. Therewaslinear effect duetotray location
(-.085/tray) from top to bottom.

Summary and Conclusion

It appearsthat small differencesinvolumeof ND (B
vs. b) or starting temperature of the extraction
chamber (Cvs. ¢) had little effect on aNDF analyses
usingtheANKOM system. Treatment E may have
beenineffective because using boiling water and
heatingitin aseaed chamber did not create enough
pressureto collapsethefilter bagsand aid thewashing
of fiber resdues. Thelack of sgnificant differencefor
most treatmentsand the small magnitude of the

difference (about 0.3%-unit of aNDF) when they
weredaigticaly sgnificantindicatesthat the
ANKOM systemisreatively rugged for theaverage
materia. To bevalid, however, an analytical method
must obtain accurate resultsfor each type or sample of
material. Averaging resultsacrossal samplescan
mask the need for aparticular procedural treatment
for aspecific sampleor type of material. Significant
differencesfor procedurd treatmentsfor individua
samplesor material swere often greater than 0.7%-
units. The procedurd trestments (and the materia
affected by it) that are recommended for the
ANKOM systeminclude: A (starchy materids), D (dl
materids), F (al materids, especidly legumes), G
(fatty materia sthat are not pre-extracted), and H (all
materials, especialy corn stover, sunflower med,
roasted soybeans, distiller’ sgrains, and meat medl).
Treatment | improved aNDF analysisfor only one of
thefat-containing materials, but resulted inasignificant
lossof fiber when used for al materialsand cannot be
recommended. Treatment Jdid not improveaNDF
analysisfor fatty materiasand caused severa feedsto
have deviationsfrom the cruciblereflux method that
went from sgnificantly positiveto significantly negative
and cannot be recommended.
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