
A static run on the continuous proces- 
sor was also conducted. and it was cal- 
culated that the apparatus (13.5-kw. 
input) would cook approximately 3 
pounds of ground pork per minute 
(Table 11). 

Calculations. Weight of meat under 
copper rings (density = 0.034 pound 
per cubic inch). 0.52 pound. 

Time of run = 10 minutes 
0.52 pound (----) (60 secondsiminute) = 
10 seconds 

3 , 1 2  pounds per minute 

Practical Evaluation of Results 

Thus. the rate and uniformity of 
thermal energy increase that this unit 
can effect are its outstanding features. 
This alloivs a sample of meat to be steri- 
lized without overcooking any portion of 
i t .  This could be appiied to any sirua- 
tion \\.here close temperature control 
without a gradient \vas necessary. 

.4n approsimate cost analysis indi- 
cated an electricity cost of $0.00328 per 
pound of meat against a steam cost of 
$0.00118 per pound of meat based on a 
2000-pound batch. Because of the slid- 
ing scale for electricity. a large volume of 
meat \vould bring the costs closer to- 
gether. In addition. the dielectric con- 
tinuous process Lvould not involve any 
losses between barcheci as \Todd the 
steam. Thr  processing cost using steam 

~ ~ ~~ 

Table II. Results of Static Runs on Continuous Processor 

Type of Circuif 
Time, 
Sec. Temp.,  F. 

Low resistance . . .  No cooking noticed 
Direct pass matched . . .  Warm, but did not cook 
Multipass matched (wt. of meat appros. 3 lb.) 

A 
Bb 10 .4  A V .  120 
a Meat cooked so rapidly that time \vas not recorded. 
b Power input, 1.5 amperes, 9 kv. 

a 

Burning also occurred. 

and the amount of water. electricit)-. 
air, and cleanup associated with this 
process might bring the cost of processing 
by steam closer to that of the dielectric 
process, because the dielectric process 
should use less cleanup. water, and air. 

Literature Cited 

(1) Bierjvirth. R .  A.: and Hoyles. C. S..  
Proc. Inst. Rad io  Eng., 31, 529 
(1 943). 

[2) Bowman. Jay. V. S. Patent 2,488.- 
164 (Nov. 14. 1949). 

(3) Bowman. Jay. and Beadle. B. \I7.? 
Ibid.! 2.488.165 (Kov. 15. 1949). 

(4) Brown. G. 51.: unpublished notes. 
(5) Dakin, T. \Y.. and Ausier. R. LIT., 

( 6 )  Food Eng.. 23, 81 (1951). 
(7) Golbeck. E.? and Pircon, L. J.. 

unpublished data. 
(8) Hartshorn, L.. "Radio-frequency 

Heating." pp. 177-224, London, 

I n d .  Eng. Chern.: 37, 268 (1945). 

George ,411en and L'n\\.in. Ltd.: 
1949. 

Mayer, J. C.. and Stotz. E . .  Food 
Technol., 1, 252 (194"). 

Osswald, K., Hochfrequrn:iri.iino:. u. 
Eletroakust ik . ,  49, 40 ( 1 9 3 7 .  

Roberts, S., and von Hippel. -4.: J .  
.4ppl. Phys . ,  17, 610 (1946'1. 

Samuels, C. E.: and i\.iegand: 
E. H., Fruit  Product. J . .  38, 43 

Staph, H. E., and LVoolricli. \\-. R., 
Refr ig .  Eng., 59, 1086 ;%I951 1 .  

Taylor, J. P., Electronicr. 17,  S o .  i. 
108 (1944). 

(1948). 

Received for reuiew July 30, 795;. .lrr@ttd 
.iugust 24, 1953. Journal Pupei -5. .iin+rican 
.\feat Znstttute Foundation. ReJrarih Jpiii.iored 
by the Quartermaster Food ond Con[iiirwi In- 
stitute f a r  the Armed Forces, u J i i p d  rrirrnber 
JJO in thP srries of papers approcdd i m  pub-  
lication. I'ieus and conciusloni ioritoirizd i l l  
this report are thosp of the authoi i oiid i i i i  not 
to be construed us necessarilj rejrc/zri,o t h r  c I P W S  
or t.ndorsement of the Dppartment o f  D * f p r i J v .  

Absorption Qualities of Feeds Estimated as Basis for Molasses Use 

FEYD EVALUATION 

Determination of Absorption 
Material of Pith and Certain 

T. R. NAFFZIGER, Northern Regional Research 

Capacity and Fibrous 
Feed Constituents 

Laboratory, Peoria, Ill., and 
H. 1. MAHON, Northern Regional Research Laboratory, Hawaiian Sugar Planters' Association, 
Honolulu, Hawaii 

HE CSEFULIESS O F  AGRICULTURAL T RESIDUE XATERIAI.S employed as 
ingredients in commercial livestock feeds 
depends not only on their nutrient value 
but also on their relative absorption ca- 
pacity and particle-sizedistribution. Their 
absorption capacity is <affected adversely 
by fiber characterisrics, small particles? 
and dirt contamination. The absorp- 
tion value is of great importance today, 
rvhen feed manufacturers are being urged 

to increase the molasses content of all 
ruminant feeds. 

The Northern Regional Research 
Laboratory has developed procedures for 
evaluating both absorption capaciry and 
particle-size distribution. Pith sepa- 
rated from sugar cane bagasse was used in 
the development of these methods. \lost 
of the equipment and apparatus needed 
may be purchased directly or fabricated 
from supplies sold by laboratory supplv 
companies. 

Other possible tests of quality. such as 
molasses absorption, bulk densic!-, and 
drying rate, were investigated but \cere 
rejected as unreliable. 

Absorption Capacity 

The test of absorption capacir!- utilizes 
the principle of capillarl; action to deter- 
mine the relative amounts of rvater that 
air-dry cellulosic materials can absorb. 
The material is deaerated by compression 
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To increase the molasses content of feeds, as feed manufacturers desire, a supplement of 
higher absorption capacity than present fibrous feed supplements is needed. Methods 
were developed for determining the relative absorption capacity and particle size of pres- 
ent or potential fibrous supplements, to help solve this feed problem. The particle size 
of fibrous absorbents affects absorption capacity and pelleting characteristics; it is satis- 
factorily determined by the Bauer-McNett method of fiber fractionation. Replicable 
results are obtained. Pith particles from sugar-cane bagasse or cornstalks are suggested 
as having some feeding value and of probable high absorption capacity. Pith obtained 
in various ways from bagasse has absorption capacities much greater than those of 
ingredients now in use, and its particle size is of the general order of present ingredients. 

and allowed to absorb water, and the 
volume of water absorbed is measured. 
The test gives reproducible results and 
significant differences in absorption 
values between various samples of bagasse 
pith can be determined. No relation- 
ship has been established between the 
absorption value of pith for water and for 
molasses under small scale test condi- 
tions because of the difficulty of repro- 
ducibly measuring the absorption of 
molasses. However, laboratory tests sug- 
gest that the water value can s-r ve to 
indicate approximately the amount of 
molasses that a given material might 
absorb. 

The apparatus used for the 
absorption test consists es- Apparatus 

sentially of a water-holding system and a 
machined brass cap of special design, the 
bottom of which is covered with per- 
forated metal screen. The cap is macle to 
fit over 35-mm. glass tubing. Auxiliary 
equipment includes a laboratory balance, 
a press capable of producing a pressure of 
15.000 pounds per square inch, and a 
pellet mold 1.125 inches in diameter. 
This mold produces pellets which ex- 
pand to a diameter of 1.14 inches when 
released. 

The brass cap, shown in Figure 1, a, is 

Figure 1. Apparatus 
All parts brass 

View - 

(d) Screen-No. 3 1  I Straight, 0 . 0 4 5 " D .  Holes, 1 
240 Per Sq. In., N o . 2 4  B.S.G.,Thick 

designed to support the pellet while it is 
absorbing water. The pellet fits inside 
ring 6, whose inside diameter is 1.15 
inches; the larger diameter is needed to 
provide room for expansion of the pellet. 
The pellet rests on three brass wires or 
pins, c, '/I6 inch in diameter, which are 
inserted about '/I6 inch from the bottom 
of the ring. The pins keep the pellet 
from resting on the bottom of the cap, so 
that the occluded air can escape through 
the vent holes, e, and permit the pellet to 
be wetted uniformly across the bottom. 
A perforated metal screen. d, having 
holes 0.045 inch in diameter, is soldered 
to the bottom edge of the cap and ring. 
Four small vent holes, e, '/I6 inch in 
diameter, are drilled into the bottom 
edge of the cap in the same plane in 
which the three pins are located. Four 
slots, f, cut in the upper part of the cap. 
provide a slight compression on the end 
of the glass tube. 

The water-holding system (Figure 2) 
consists of an open glass cylinder. approxi- 
mately 8 inches long and 1.75 inches in 
diameter, and a standard 50-ml. leveling 
buret. The bottom of the glass cylinder 
is closed by a rubber stopper which is 
pierced by a glass tube. A rubber hose 
connects this tube to the bottom of the 
buret. A small horizontal scribe mark is 
filed into the outer surface of the water-' 
holding glass cylinder 2 or 3 inches from 
the top. 

,411 samples to Preparation of Sample be tested were 
conditioned at  least 16 hours at  73"  F. 
and SOa/, relative humidity in order to 
produce a material having a uniform 
moisture content. The equilibrium 
moisture content obtained was in the 
range of 7 to 10%. 

Preliminary tests have shown that the 
absorption test can best be made with a 
sample weighing 3 grams. In forming 
the pellet by compression. a pressure of 
15,000 pounds per square inch was 
adopted as optimum. .4t this pressure. 
most of the materials formed firm, com- 
pact pellets which had little tendency to 
disintegrate on handling. 

Three grams of the precondi- Method tioned material to be tested 
are placed in the pellet mold and pressed 
at  15.000 pounds per square inch to form 
a pellet. This pellet is placed on the 
three small pins at  the bottom of the 

brass cap, and the 35mm. glass tube is 
inserted over and around the pellet. 

Water is then added to the water-hold- 
ing system as shoivn in Figure 2. The 
buret is raised or lowered until the menis- 
cus in the large tube is aligned with the 
scribe mark and the reading of the buret 
is recorded 

The small glass tube, cap, and pellet 
are then lowered into the water cylinder. 
1.75 inches in diameter and supported 
by a clamp about inch above the 
adjusted surface of the water. The 
buret is elevated carefully until the 
water rises around the cap. but onlv to 
the upper level of the pins supporting the 
pellet. Care must be taken that the 
water does not rise too rapidly and float 
the pellet out of the supporting ring. 
The level must be brought up quicklv 
enough, however, to obtain even contact 
across the bottom of the pellet. 

The pellet begins to absorb ~ a t e r  as 
soon as contact is made. The buret now 
must be raised steadily to maintain the 
lvater level in the tube at the pins The 
pellet expands upward as it takes up water. 
(If the pellet becomes tilted and binds on 
the side of the tube, the absorption 
value thus indicated is generally low 
and must be disregarded.) 

The completion of absorption is judged 
visually by the appearance of the pellet 
and the relative degree of movement of 
the tvater level in the buret. The time 
required for maximum absorption varies 
greatly with the type of material. I t  is 
general practice to hold the water in 
contact with the pellet for 1 minute after 
the absorption appears to be complete. 
The test should be complete in about 2 
minutes. but malt sprouts required as 
long as 50 minutes. 

When the absorption is completed, the 
buret is lowered and the meniscus is 
again aligned with the scribe mark. A 
buret reading is taken and the difference 
between the initial and final reading is 
recorded as the amount of water ab- 
sorbed by the 3-gram sample. The 
absorption apparatus at  the completion 
of the test is shown in Figure 3. 

Both wet-sepa- 
Discussion of Results rated and 

separated bagasse piths were used. 
Wet-separated bagasse pith was obtained 
by subjecting whole bagasse to a rubbing 
action in a water suspension to loosen the 
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pith from the fiber, and pumping the 
two components over a screen for separa- 
tion. 

Dry-separated pith was obtained either 
by direct screening of dry bagasse or by 
subjecting the bagasse to a hammering 
action prior to separating the dry com- 
ponents by screening. The quality of 
both the separated fiber and pith derived 
by this method was inferior to that ob- 
tained by the wet process. 

The materials actually used for this 
evaluation of absorption capacity were: 

Three types of pith obtained from the 
wet separation method. 

Samples of dry-screened pith supplied 
by various sugar companies. 

Commercial absorptive materials used 
by several large feed processors, such as 
wheat and elevator dust, p.h oats, barley 
dust, ground grain screenmgp, extracted 
soybean meal, cottonseed meal, and de- 
hydrated alfalfa meal. 

One of the first problems was the pos- 
sibleeffect of preliminary drying tempera- 
ture on both the absorption rate and 
capacity of wet-screened pith. To check 
this, a series of samples of wet-screened 
pith was dried to .constant weight in 
ovens, at 10“  C. intervals from 80° to 
120’ C., and conditioned for 16 hours to 
secure a uniform moisture content. 

Differences in temperature of drying 
did not affect the total absorption capac- 
ity, but the time required for maximum 
absorption increased sharply when the 
materials had been heated, to constant 
weight, above 90“ C. If the material 
had been dried uniformly to a moisture 
content of approximately 10% rather 
than to constant weight, the slower rate 
of absorption would not have been 
encountered because the changes in re- 
wetting characteristics of cellulosic ma- 
terial occur in the latter stages of drying. 

A study also was made to determine 
whether duplicate results could be ob- 

Figure 2. Wate r  holding system 

tained from the same sample and whether 
small differences in absorption capacity 
could be determined. The average 
absorption capacity for six samples of 
both single- and double-screened pith is 
shown in Table I. Results were ob- 
tained in duplicate, and the small dif- 
ference in absorption capacity between 
the two types of pith was found to be 
significant. The absorption capacity of 
the pith passing through the first Screen 
was improved by removing the short 
fiber bundles by a second screening. 
These short fiber bundles were not as 
absorbent as the rescreened pith. 

The absorption capacity of pith ob- 
tained from Hawaiian, Puerto Rican, and 
Florida bagasse by three different schemes 
of wet separation is shown in Table 11. 
These samples show small differences in 
absorption. The high value of 29.5 
grams of water absorbed was obtained 
by a preliminary double screening and 
special de-watering process. The pith 
from Puerto Rico has the highest absorp- 
tion capacity and that from Florida the 
least. The time for complete absorption 
was from 40 to 100 seconds. The den- 
sity of the air-dry pith varied from 2 to 3.7 
pounds per cubic foot. 

The absorption capacity of dry- 
screened pith (Table 11) was consider- 
ably lower than that of wet-screened 
pith, but the time required for absarp- 
tion was about the same. The density of 
the dry-screened pith varied from 4.2 to 
5.7 pounds per cubic foot. 

The absorption capacity of representa- 
tive commercial feed absorbents is shown 
in Table 111. Most of the materials 
were rather dense and some contained 
residual oil. These materials bad low 
and varying absorption values. The 
time required for maximum absorption 
was, however, high, some material re- 
quiring 50 minutes. Extracted linseed 
meal never appeared to become com- 
pletely saturated. The density of the 
commercial absorbents ranged from 8 to 
40 pounds per cubic foot. 

As an index of the relation between 
molasses and water absorption, a mixture 
of barley dust, having an absorption 
capacity of 9, and blackstrap molasses 
in 5O:SO proportions was found to be 
sticky after IS  minutes of mixing. A 
pellet formed from the mixture at 400 
pounds per square inch extruded a slight 
amount ofmolasses during pressing. On 
the contrary, a mixture of wet-separated 
bagasse pith, having an  absorption capac- 
ity of 26, and blackstrap molasses also 
in 50:50 proportions was not sticky. A 
pellet formed at  4000 pounds per square 
inch did not extrude molasses during the 
pressing operation, 

Pedicle-Size C/ossifcot;on of Feeds 

The fiber particle size of feeds can be 
determined readily by separating the 
feeds into four fractions according to size. 

Figure 3. Absorption apparatus  a t  
completion of test 

This analysis should not be confused with 
the standard crude fiber analysis, which 
is a measure of the nandigestible material 
in feedstuffs with no regard to the size or 
physical proportions of the insoluble ma- 
terial. The term “fiber” used in this 
report refers to that pact of the agricul- 
tural residue material having elongated, 
fibrous physical character. 

As a feed containing large amounts of 
either fine or coarse fiber particles does 
not have as great absorption capacity as 
one having small amounts of both, feed 
manufacturers could use a rapid method 
of determining the fiber particle size to 
advantage. 

This fiber particle-size separation can 
be achi&ed in a dilute water suspension, 
utilizing four cascading tanks, fitted with 
successively smaller screens. The frac- 
tion retained on each screen is dried, 
weighed, and reported as per cent of the 
original dry sample. The combined per- 
centages are an index of the total actual 
fiber. Losses represent solubles. This 
is a simple, quickly executed test which 
appears to be a sensitive and reliable 

Table 1. Absorption Capacity of 
Two Closely Related I 
Samples Obtoined by 

(Scheme 
Gmms of Water Absorbed p‘ 

Single poss 
ihrovgh screen ihro.. 

Scrcen was used to separate pith from 
fiber. 
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measure of fiber content and as such could 
be used in feed evaluation. 

that satisfactory results can be obtained 
by using 8-, 14-, 100-, and 200-mesh 
screens. 

Ten grams of sample (oven-dry basis) 
are mixed with 1000 ml. of water and the 
mixture is slowly introduced into the top 
cascade tank. The vertical agitator 
keeps the sample in suspension and pre- 
vents the material from collecting on the 
screen. The particles smaller in size 
than the screen opening are free to move 
down into the next tank, while the larger 
ones are retained. At the end of 15 
minutes, the water is turned off and the 
agitators are operated until the water 
ceases to flow over the bottom screen. 
The stoppers at the bottom are removed 
and the material remaining in the tank 
is washed onto the tared cloth. These 
cloths are pressed to remove excess water, 
dried, and weighed. 

That fraction of fiber retained on each 

cloth is reported as per cent of the original 
oven-dry weight. The amount passing 
through the 200-mesh screen was found 
to be mostly water-solubles and is desig- 
nated as loss. 

The Bauer- Apparatus and Method McNett clas- 

sifier (Figure 4) has given satisfactory re- 
sults. This classifier consists of four 
cascading tanks, each equipped with a 
vertical agitator rotating at  600 r.p.m. 
The top or first tank is supplied with the 
screen having the largest mesh opening. 
Each succeeding tank is provided with a 
screen of smaller mesh. 

Each tank is provided with a 314-inch 
opening in the bottom. into which a 
sample cup: covered with a tared muslin 
cloth, is screwed. Small rubber stoppers 
close the opening during the run. The 
rate of water flow through the four tanks 
is controlled at 3 gallons per minute by a 
constant-head inlet tank. This flow is 
continued during the entire 15 minutes of 
the test. Preliminary studies have shown 

Discussion of Results Fiber classifica- 
tion data for 

single-screened pith, double-screened 
pith. tailings or fine fiber, and combina- 
tions of the three are listed in Table 11'. 
The Bauer-McNett classifier was able to 
detect the variation in fiber content 
brought about by carefully blending the 
dry pith and fine fiber listed above. 

.4dditional data on fiber classification 
of pith obtained from Hawaiian, Puerto 
Rican, and Florida bagasse by three dif- 
ferent techniques of wet-separation meth- 
ods are listed in Table 11. 

Scheme 1 pith appeared to have the 
least amount of fiber retained on the 
$8-mesh and the most on the -14, 

Table I I .  Data on Absorption Capacity and Particle-Size Classification of Bagasse Pith 

Particle-Sire Classification, Bauer-McNeff Analysis Based on Sample 
as Received, ?& Retained on Each Screen 

Absorpfion 
Av. 

absorpfion, 
g. wofer /3 -g .  

sample 

Time for 
obsorpfion, 

sec. 

Apparenf 
density, 

Ib./cu. foot 

\Yet-separated bagasse pith prepared by NRRL 

Hawaiian bagasse 2 . 6  
Hawaiian bagasse specially screened 2 . 0  

Scheme 1 

Puerto Rican bagasse 2 . 2  
Florida bagasse 2 5  

Puerto Rican bagasse 3 . 3  
Florida bagasse 3 . 5  

Hawaiian bagasse 3 . 4  
Puerto Rican bagasse 3 . 3  
Florida bagasse 3 .7  

Company A screen dust 5 . 4  

Company B 40-mesh dust 4 . 5  
Company B screened pith 5 7  

Scheme 2 
Hawaiian bagasse 3 . 0  

Scheme 3 

Dry-screened pith from various sugar companies 
Company A dehydrated fines 4 . 8  

Companv A dust from dust collector 4 . 2  

Company E Rotex screened, 1 0-mesh 4 . 7  

- 8-mesh - 14-mesh - 100-mesh 
+8-mesh + 14.mesh + 100-mesh +200-mesh Loss 

26.0 
29 .5  
25 .8  

40 
50 
58 

3 . 8  23.0 68 .2  2 . 0  3 . 0  
2 . 9  18 .4  65 .6  8 . 0  5 . 1  
6 . 9  21 .2  66 .2  0 . 5  5 . 2  

24 .3  

24.5 

42 

42 
50 
39 

68 
100 

59 

3 . 4  18 .7  71 .6  0 3  6 . 0  

2 . 0  1 3 . 3  72 .6  9 . 2  2 . 9  
1 0 . 8  37 .1  44 .0  0 . 6  7 . 5  
6 . 1  2 8 . 5  55 .0  2 . 1  8 . 4  

22 .3  28.6 39.: 2 . 5  6 . 9  
16 .8  22 .5  48 .1  3 . 9  8 . 7  
19 .9  25 .8  42 .9  3 .1  8 . 3  

26.2 
23 .1  

24 .9  
26 .2  
2 5 . 5  

1 5 . 3  
13 .6  
14 .6  
13 .7  

60 
110 
111 

27 .9  26 .3  38 .2  1 . 8  5 . 8  
25 .6  23 .7  43 .4  2 . 2  5 . 1  
35 .1  23 .4  4 0 . 3  I . 2  0 
0 . 3  0 . 5  6 0 . 4  1 6 . 5  2 2 . 3  
9 . 1  31 .2  5 6 . 3  0 . 6  2 . 8  20 .3  

21 .9  24 .6  22 .6  43 .4  3 . 0  6 . 4  

Table 111. Data on Absorption Capacity and Particle-Size Classification of Feed Absorbents Used in Livestock Feed 
Absorption 

A .I Porticle-Size Classification. Bauer-McNeft Analysis Based on Samde ".. 
Apporenf absorption, Time for as Received, % Retained on Each Screen 
densify, g .  wofer /3 -g .  absorption, - 8-mesh - 14-mesh - 100-merh 

Ib./cu. foof sample sec. +B-mesh $. ld-mesh -I- 100-mesh t 2 0 0 - m e s h  Loss 

Alfalfa meal, 17% dehydrated 
Barley chaff 
Barley dust 
Beet pulp 
Cottonseed meal 
Gluten feed 
Linseed meal, extracted 

- 7  18 5 
15 0 8 9  
13 1 10 6 

400 8 . 3  47 .4  
8 . 4  1 5 . 6  

1 2 . 7  2 8 . 4  
0 . 1  5 0  
5 . 9  52.1 
2 . 7  41 .9  
1 . o  34.7 
0 . 2  3 6 . 5  
2 . 2  2 6 , 9  
6 . 6  1 0 . 0  

2 i j  
250 
270 
500 

14 .6  1 4 . 4  
33 .0  6 . 5  
25 .7  6 8  
3 0 . 4  8 . 2  
15 .9  14 9 
18 .7  7 . 9  
8 . 0  11 .7  

24 .8  5 . 5  
19 .1  6 . 7  
16 .8  8 . 2  
1 7 . 5  7 . 7  
22 .7  12 .0  
40 .3  6 .0  

27 2 . 2  1 2 . 6  40 .6  
0 . 6  11 . o  52 .7  

21 .9  24 .7  16 .7  
1 . 9  2 2 , 2  46 .8  
3 . 7  1 0 . 7  69 .7  

, . .  
3200 

25 
160 

1860 
63 
25 

Malt sprouts 
Oat feed, No. 9 or B grade 
Pin oats, hulls, and dust 
Oats, pulverized 
Screenings, ground grain 
Screenings, lightweight No. a 
Screenings, lightweight No. b 
Screenings, soybean 
Soybean meal, extracted 
Wheat bran 
Wheat and elevator dust 
Wheat hulls and dust 

, . .  . . .  . . .  
0 . 5  2 . 5  67 .4  
0 . 2  3 . 1  50 .5  
0 . 2  2 . 6  5 8 . 4  45 

260 
40 
82 
75 
65 

0 . 1  9 . 2  63 .9  
11 .6  36 .4  21 .6  
1 1 . 5  4 9 , 5  8 . 9  
2 . 2  0 . 5  65 .0  
0 . 1  1 . 3  4 9 . 7  

1 1 . 4  11 .4  
1 0 . 0  1 3 . 6  
1 4 . 4  11 .1  

0 . 9  29 .2  
13 .1  1 9 . 3  
1 4 . 4  34 .4  
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- .- 

+loo-mesh, while scheme 
most on the +8 and least on t 
+lOO-mesh. The loss (solubles 
the analysis varied from 3 to 8.7 

pith ha 
-1 

h r i r  

Considerable amounts of fiber :re ob- 
tained on the +%mesh screen from most 
of the dry-screened pith samples. The 
pith from company B's 40-mesh dust con- 
tained very little fiber on the +&mesh. 
The loss during the analysis varied from 
0 to 22.370. 

To relate the absorption capacity of 
pith to fiber content, the amount of re- 
sidual fibers in pith has been arbitrarily 
defined as the percentage retained on the 
f8-mesh screen. Only a general cor- 
relation exists between this +E-mesh 
value and the absorption value. The 
best agreement seems to be between the 
absorption capacity and the sum of the 
percentages retained on the +14- and 
+100-mesh screens. This reflects the 
effect of the dirt and fines as well as fibers 
on the absorption capacity. 

Fiber classification data for various 
feed absorbents used in livestodt feeds 
are listed in Table IV. Most of these 
absorbents were finely ground and, there- 
fore, very little fiberwas retained on the 
+8- and -8, +14-mesh screens. High 
losses, from 5 to 52%, were noted for 
most of these absorbents. The water dis- 
charged from the +200-mesh screen was 
cloudy, showing some of the materials to 
he soluble in water or reduced to colloi- 
dal suspension. 

The cold water solubility of commer- 
cial absorbents having the highest ah- 
sorptive capacity is listed in Table V. 
The solubility varied from 47, far beet 
pulp to 41% for malt sprouts. These 
values are considerably higher than that 
obtained for wet-separated bagasse pith, 
which averaged around 2 to 3%. Most 
of the sugars and other solubles were re- 

moved prior to and during the wet 
separation. 

Summary and Conclusions 

A method developed far determining 
the absorption capacity of feed ingredi- 
ents, including pith, gives statistically 
significant results. 

The absorption capacity of pith from 
Hawaiian, Puerto Rican, and Florida 
bagasse as measured by three different 
techniques of wet separation was of the 
same general order. Absorption values 
were considerably higher for wet-screened 
than for dry-screened pith. Dry- 
screened pith contained more fiber and 
dirt, which contributed to the lower ab- 
sorption value. The time far complete ah- 
sorption was practically the same for both 
piths. The density of wet-screened pith 
was one half to two thirds that of dry- 
screened pith. 

The absorption capacities of the com- 
mercial feed ingredients were found to be 
from one third to one half that of wet- 
screened pith. Absorption capacity ap- Figure 4. Classifier assembly 
peared to vary inversely with the density, 
which varied from 8 to 40 per size classification was used successfully in 

.. . .. . . .  . ~ , - -~ :_~.  ~ ~ ~~. ~~~~~ ~1 - ~ ~ J  ,~~~~ ..~ ...... J cubic toot, Most commercial absorbents 
required much longer time for attaining 
complete absorption than pith. Wet- 
screened bagasse pith required 40 to 100 
seconds, whereas one commercial absorb- 
ent, malt sprouts, required 50 minutes. 

A 50:50 mixture of barley dust, ab- 
sorption value 9, with molasses was sticky 
and extruded molasses on forming a 
pellet a t  400 pounds per square inch. A 
similar composition using wet-screened 
pith, absorption value 26, was not sticky 
and did not extrude molasses during 
pelleting even at  4000 pounds per square 
inch. 

The Bauer-McNett method of particle- 

ciaswying wcL-scrccnccI anu ury-SCI CCIISU 

bagasse pith samples. Samples, having 
large amounts of fiber retained on the 
+8-mesh and -8,+14-mesh screens, 
generally had a low absorption capacity, 
as did samples having very high amounts 
of material on the +200-mesh screen, 
owing to large amounts of dirt and rup- 
tured pith cells. 

Most commercial absorbents were 
received as pulverized samples, so that 
only small amounts of fiber were retained 
on the + S -  and --8,+14-mesh screens. 
Losses due to water solubility were high. 

Received fm rcuicw August 17, 7953. Ac- 
cepted September 3, 7953. 

Table IV. Particle-Size Classification Stud 
(B.W-M 

+S-merh 
Single-screened pith 2.8 
Doublescreened pith 6.6 
Combination of single- and double-screened pith 4.1 
Short fibers, removed from pith by riffle 12.7 

7 . 2  Combination of all pith and short fiber 

Table V. Cold Water Solubility for Feed AL=v.wsm,m- .mU..m.y .-.w=vmp..v.. wvrv..,, 

A". 
Absoromfion, Bouer-McNetf Classification Based on Somple os Received, 

Densify, Gmmr Cold Wafer % Retoined on Each Screen 
Lb./Cu. Wrrter/3-Gram Solubility, -&mesh -14-mesh -100-mesh 

Foot Somple 24 Hours, yo +S-merh +14-mesh +100-merh +20O-merh Loss 

Wheat and elevator dust 10.0 13.6 11.6 2.2 0.5 65.0 13.1 19.3 
Wheat hulls 14.4 11.1 14.6 0.1 1 . 3  49.7 14.4 34.4 
Pin oats and dust 8.0 11.7 8.2 3.7 10.7 69.7 6 .6  10.0 
Soybean screenings 22.2 12.0 17.0 0.1 9.2 63.9 4.4 22.4 
Beet pulp 14.6 14.4 4.0 84.7 8.2 2.0 0.1 5.0 
Malt sprouts 15.9 14.9 40.8 21.9 24.7 16.7 0.2 36.5 
Wheat bran 11.4 11.4 25.9 11.5 49.5 8.9 0.9 29.2 
Pith from Hawaiian bagasse, scheme 1 2.6 26.0 2.9 3.8 23.0 68.2 2.0 3.0 
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