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mg./day/in.2/in. thickness). For the series of foams
from elaidinized castor oil, water-absorption values
markedly decreased from 411 to 155% as oil content
increased to 80%. This is a like trend but lower than
the 515 to 170% range obtained for the analogous
foams from castor oil. Results of water-vapor pene-
tration tests, ranging from 236 to 545 mg./day/in.2/in.
thickness, indicated an increasing trend as oil content
increased. Aging caused a slight increase in these
values. The foams from the formulation containing
60% of elaidinized castor oil were the most resistant
to water-vapor penetration.

Summary

The preparation and properties of two series of
castor oil urethane foams, one from castor oil and
the other from elaidinized castor oil, were investigated.
The first series of foams was made from prepolymers
containing 60% of castor oil prepared at increasing
temperature levels to vary the degree of crosslinking
in the final foams. These foams had lower tensile
strengths than observed for a previously prepared
foam of 60% castor oil and did not show significant
differences 1n water resistance as crosslinking varied.
They were increased nearly 100% in compressive
strength with increased crosslinking and had very
good shrinkage characteristics as values of only 1 to
2% were obtained. '

A second series of foams was prepared from 50, 60,
70, and 80% of elaidinized castor oil to compare with
foams from a similar series from castor oil. This
series of foams of 50 to 809% elaidinized castor oil
contents was similar in density (1.7 to 6.7 lbs./cu. ft.),
had improved shrinkage characteristics (11, 1, 3, and
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4%, respectively), showed increased compressive and
tensile strengths (up to 12.1 p.si. at b0% compression
modulus and 34.7 p.s.i. ultimate tensile for the 60%
foam formulation), and had better water-resistance
properties (411 to 155% wvs. 515 to. 170% water absorp-
tion) than the analogous foams from castor oil. In
general, humid aging only slightly affected the values
obtained for the foams and was significant in only a
few instances, e.g., decreased tensile in the elaidinized
castor oil series.

Thus increasing crosslinks in the foam apparently
did not improve water resistance but did improve
shrinkage characteristies in addition to some increased
strength properties, as would be anticipated. Foams
from elaidinized castor oil, while similar in density
and foaming characteristics to analogous foams from
castor oil, exhibited less shrinkage and improved
water-resistance.
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Second Interim Report of the AO.AC-AOCS.

Crude Fiber Liaison Committee

HE INITIAL INTERIM REPORT of the A.Q.A.C.-

A.0.C.8. Crude Fiber liaison Committee was

published in the May 1959 issue of the Journal
of the A.O.A.C.(1). In this initial report the need for
improvement in the precision and accuracy of the
current official crude fiber method was discussed.
The method itself was also discussed in detail, indi-
cating those areas in the method where deviations or
lack of operator techniques could result in loss of
accuraey and precision.

In this initial report it was announced that a
collaborative study comparing the official method
(2, 3) with the Oklahoma State Filter Screen method
(4) and a method involving the use of a Buchner
Fuannel (5) would be conducted by the Liaison Com-
mittee. Prior to the submitting of samples, a fourth
method was submitted to the Liaison Committee by
F. W. Quackenbush and E. D. Schall of Purdue
University. This method utilizes a Shimer filtering
funnel and, for the purposes of identification, will
be referred to as the Purdue Method. The committee
was intrigued by the apparent simplicity of the filter-
ing operation using the Shimer Funnel and decided
to include this method as a part of the collaborative
study. Thus a total of four methods was compared.

In order to obtain complete data, that is, within-
laboratory and between-laboratory precision, the
A.0.C.8. statistical design was used. This requires
two operators in each laboratory to run each sample
by each method in duplicate on two different days.
Twelve of the committee members agreed to partici-
pate, and four samples including a 50% soybean oil
meal, a cottonseed meal, a dairy feed, and alfalfa
meal were submitted to each laboratory. Using the
design described above, each collaborator reported
16 results on each method, or a total of 64 results.
More than 750 results were obtained and subjected
to statistical analysis.

The methods as they were used in this collaborative
study are described below. It will be noted that the
collaborators were permitted some options in the
choice of equipment and reagents. These are ex-
plained in the initial Interim Report.

Methods

The following reagents and apparatus were com-
mon to all methods used in the collaborative study,
and in the interest of brevity only the special items
will be listed under each test method.
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A. Reagents

1.

2

4.
5. Ethyl ether A.C.S. grade or petrolenm ether A.0.C.S.

6.

. Asbestos, acid-washed, long fiber.

Sulfuric aecid solution containing 1.25 g. H.80. per
100 ml.

. Sodium hydroxide solution containing 1.25 g. NaOH per

100 ml.
NotE: The strength of the acid and alkali solutions must be
accurately checked.

Ignite for 1 hr. in a
muffle furnace at 650°-700°C. Store in a closed container
to avoid contamination. Asbestos cleaned from ignited
crucibles may be used over for subsequent fiber determi-
nations.

Ethyl aleohol 95%.

specification H 2-41.
Dow Corning antifoam AF emulsion.

B. Apparatus

1.

Extraction apparatus with condenser to fit a 600-ml. tall
form beaker and a hot plate adjustable to a temperature
that will bring 200 ml. of distilled water at 25°C. to a
rolling boil in 15 &= 2 min.

. 600-ml. tall form lipless beakers.
. Alundum ecruecibles No. 5204 porosity RA 766 (minimum

weight 15 g.— maximum 20 g.) or Gooch crucibles,
40-ml. capacity, Coors No. 270, size No. 4A.

. Air oven maintained at 130° = 2°C.
. Electric muffle furnace with rheostat control and pyrom-

eter,

. Desiceator with efficient desiccant. (Caleium chloride not

satisfactory, drierite 4-8 mesh is satisfactory.)

. Filtering device consisting of a suction flask with a suit-

able holder for the alundum or Gooch crueible (Filter
ring Sargent No. 2 with 60° fluted funnel is satisfae-
tory).

. Apparatus designed to preheat alkali, acid, and wash

water.

C. Preparation of Sample

1.

To eliminate the possibility of fineness of grind affecting
the method precision, all samples used in this study were
ground before they were sent to the eollaborators.

Method I. Official A.0.C.S.—A.0.A.C.
(modified to incorporate ideas presented in
initial report of Liaison Committee)

A. Reagents

1. through 6. as listed for all methods.

B. Apparatus

9.

10.

1. through 8. as listed for all methods.

Filtering cloth, of such character that no appreciable
solid matter passes through when filtration is rapid.
No. 40 filtering eloth made by National Filter Cloth and
Weaving Company recommended.

Fluted glass funnel.

C. Procedure

1.

ot

Extract 2 g. of the air-dry material with ethyl or petro-
leum ether, or wuse residue from oil determination
(A.0.C.8. Official Method Ba 3-38), and transfer residue,
together with ca. 0.5 g. of asbestos, to 600-ml. beaker.

. Add 200 ml. of boiling H.SO; and 1 to 2 drops of Dow

Corning AF emulsion. Place the beaker and contents on
the hot plate, preheated to temperature specified in B-1.
Refiux for 30 min. at this temperature, rotating periodi-
cally to keep any solid material from adhering to sides
of the beaker.

. At expiration of 30 min. remove flask, filter immediately

through filtering cloth in fluted funnel, and wash with
boiling H-O until washings are no longer acid.

. Wash charge and asbestos back into the 600-ml. beaker,

using exactly 200 ml. of the boiling NaOH solution to
effect the tramnsfer.

. Replace beaker on the hot plate and boil for exactly

30 min.

. At expiration of 30 min. remove beaker and immediately

filter through a Gooch crucible prepared with an asbestos
mat or through an alundum erucible,

. Wash residue with 25 ml. of boiling H.SOs solution

(1.25%). Tollow with boiling H.0 and finally with
15 ml. of aleohol.

. Dry crucible and contents in oven at 130°C. for 2 hrs.,

desiceate, and weigh.

9.
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Place in muffle at 650°C. for 30 min., remove, desiceate,
and weigh. Record loss in weight as erude fiber.

D. Calculations

loss in weight X 100
weight of sample

Crude fiber, % =

Method II. Oklahoma Siate Filter Screen

A. Reagents

1. through 6. as listed for all methods.

B. Apparatus

9.

1. through 8. as listed for all methods.

Filter sereen (Figure 1) attached to a vacuum and com-

pressed air by means of a two-way stopeock. Suction

should contain reservoir to catch filtrates. )

Nore: Filter screen shown in Figure 1 is simplest des;gn. A
filter screen attached to the head by a threaded ring was
fabricated and used by some of the collaborators. This
permitted removal of the screen for easy cleaning.

C. Procedure

1.

2.
3.

6.

Follow C-1 Method 1.

Follow C-2 Method 1.

Remove at the end of the 30-minute period and insert the
filter sereen (with suction on) with the face of the
sereen just under the surfaece of the liquid. Keep the
secreen in this position until the liquid is completely
removed.

Without breaking the suction or raising the sereen,
immediately add 50-75 ml. of boiling water and remove
by means of suction as before. Repeat with three more
50-ml. washings.

Notre: All washings should be made as rapidly as possible to
prevent the mat from becoming dry, thereby slowing
down the filtration rate.

. Carefully remove and invert the sereen holding it high

enough to drain all the water from the line. Return
sereen to the beaker, turn off the suction, and allow the
compressed air to pass back through the screen to loosen
the asbestos sample mat. (If compressed air is not avail-
able, this operation can be accomplished by blowing back
through the filter sereen.)

. Insert a spatula beneath the loosened edge of the mat,

and allow it to drop into the beaker. Follow with 200 ml.
of boiling 1.25% NaOH, washing the filter sereen free
of any adhering particles with this solution. Digest as
before for exactly 30 min,

Remove at the end of the digestion period and filter as
shown in paragraph 4. Without breaking the suction add
25 ml. of the boiling dilute H.S0. (1.25%) for the initial
wash. Complete the washing operation with boiling water
as shown in seetion C, paragraph 5.

. Transfer the digest to an alundum or Gooech crucible by

means of a water-wash bottle. Wash free of water by
filling the crucible twice with 95% alcohol.

. Follow C-8 Method I.
. Follow C-9 Method I.

D. Calculations

Follow Method 1.

Method III. Buchmner Funnel

A. Reagents

1. through 6. as listed for all methods.

B. Apparatus

9.

10.

1. through 8. as listed for all methods.

No. 40 filtering cloth made by the National Filter Cloth
and Weaving Company, 1717 Dixwell Avenue, Hamden,
Conn. Cut ecloth in oval about 6 x 7 in. Stitching will
prevent ravelling.

Buchner Funnel, 4-in., preferably polyethylene adapted
to fit filtering device indieated in B3-7.

C. Procedure

M N

. Follow C-1 Method I.
. Follow C-2 Method TI.
. At the expiration of 30 min., remove the flask and filter

through cloth whiech has been fitted into the Buchmer
funnel so that the filtration is speeded by suction. Wash
with boiling water until washings are neutral.

. Wash the charge and asbestos back into the flask with

200 ml. of boiling NaOH solution (1.25%).
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5. Attach the flask to the condenser and boil for exactly TABLE I
30 min. Crude Fiber in Cottonseed Meal Sample
6. At the expiration of 30 min. remove flask and filter im- No. 2 | No.4
mediately through a Gooch crucible prepared with an No. 1 Oklahoma No. 3 Purdue
asbestos mat or through an alundum crucible. Collaborator modified State Buchner | University
7. Wash the erucible and contents with 25 ml. of boiling official sﬁltefn funnel Sgl‘trgfr
dilute H.80. (1.25%). Follow with three 50-ml. wash-
ings of boiling water. Wash the crucible and contents USROS 7.7 79 |76 76 |76 7.9 7.9 8.3
free of water by filling twice with 95% alcchol. 82 82 |76 79 77 &1 1 87 86
8. Follow C-8 Method I. T 8L 84 |85 86 |82 89 [10.9% 1L7
9. Follow C-9 Method T. 84 83 |87 9.1 193 9.2 |10.4% 10.32
i E JOUURURTOTOPIIN 8.5 83 |88 88 |83 83 83 7.9
D. (fal;ulgtmn;l thod I 8.2) 8.8 |85 88 |82 84 8.3 8.1
. Follow Method 1.
Loriremreaeeeeres s 69 7.0 |83 83 |74 75 84 8.3
M 69 68 |86 83 |73 1.2 8.5 8.6
ethod 1V. Purdue Method :
. . 5 1 8. . . . 8.4 82 7.9 .9
(using Shimer filter assembly) R g(z) g(l) gg g‘;’ 56 7.6 80 gz
A, Reagents
S ad B o1l e aaln A B . . 7.8 7.5 |86 88 82 8.7
1. through 6. as listed for all methods. 6 Z‘Z g,? 7.6 82 |84 83 8.7 8.7
7. Filter aid, homogenized glass wool. Add 10 g. of Pyrex _ F
Brand Glass Wool (Corning Glass Works) to 500 ml. of L R ég ég g'g g'g g‘f g'g ?g g'i
water in Waring Blendor. Homogenize until a smooth oo ’ ’ ’ ’ ’ ’
blend is obtained (2 to 4 min.). Remove water, and dry Burerrrreerreneereenenenes 8.6 7.8 {82 85 [80 8.1 9.2 9.3
the filter aid at 130°. 7.8 8.2 7.5 8.7 7.9 7.5 9.7 9.5
L PPN 8.8 8.6 8.8 8.6 8.5 8.5
B. Apparatus 85 87 |87 86 |86 88
1. through 8. as listed for all methods.
9. Filtering device, either individual filter flasks or mapi- T0ucrscnsscsnssnne 95 16 185 B4 B 938l B0
fold with suitable conneetion to permit use of Shimer
filter. 82 83 [86> 8588 87 | 85 B84
10. Shimer filter with porcelain dise (Figure 2), A. H. 85 83 |89 88 |86 82 | &1 9.2
Thomas, No. 5314-S, 8.04 9.36 | 842 857! 863 8.84| 884 8.32
Nork: Prepare an ashestos mat 3—6 mm. thick on the porcelain 8.08 8.50 | 8.53 B8.45 | 8.90 9.30 8.96 8.54
disc by pouring a water suspension of the ashestos onto
the filter and then applying suction, Average.. 8.16 8.32 8.35 8.43
Std. dev.
C. Procedure ‘Within-lab 0.37 0.24 0.33 0.26
Bet -1 0.57 0.42 0.55 0.48
1. Follow C-1 Method I. - ;V:ee“ e —
2. Add 1.0-1.5 g. of the glass wool, 200 ml. of boiling ot used n caleulations. =~
. " Violent b ng during digestion.
1.25% H.80s, and 1-2 drops Dow Corning AF emulsion. ~ tolent bumping
Place the beaker and contents on the extraction appa- TABLE- I1
;;tlus with the hot plate at the temperature specified in Crude Fiber in 50% Soybean Oil Meal Sample
3. Continue the boiling for exactly 30 min., rotating peri- No. 2 No. 4
odically to keep any solid matter from adhering to the No. 1 Oklahoma No. 8 Purdue
sides of the beaker. Collaborator m%fiiiﬁeld %{tate Bfuchn?r Ug;l‘fel‘my
4. Remove after 30-min, period and pour beaker contents oficta serocn ne Altor
into funnel above Shimer filter (with previously pre-
pared asbestos mat: see B-10) with suction applied. ég z8 ég %g 3‘21 gi gg %g
Rinse beaker thoroughly with hot water. After liquid ’ ’ ’ ’ ' ’ ’ ’
has passed through filter, wash mat and digest thoroughly 26 28 {28 28 [30 33 [32 32
with hot water. 25 2.7 {32 28 |31 30 |34 32
5. Add 200 ml. of preheated 1.25% NaOH to each beaker, 29 2.8 |20 28 |29 28 |27 28
and heat to boiling on digestion apparatus. 2.7 3.0 |7 2.8 |28 29 |26 27
6. Disassemble filtering apparatus, and push a rod through
the bottom of the Shimer filter to force the asbestos mat derveecerinimmenee 33 %E{ S;S S:g 3;2 3;2 S;S %jg
and sample beyond the rim of the filter, partially expos-
ing the poreelain dise. Remove the asbestos mat and B vreerermsareseneenenerens %g gzﬁ g.é g.g g.g gg %g gg
sample from the dise and transfer to the boiling NaQH. - o ) ’ ' ’ ' :
Nore: Addition of a boiling stome to the alkali will prevent 6 29 3.0 |26 29 127 28 |28 28
humping. . e S S 29 390 126 29 127 28 |28 28
7. At the end of the digestion period pour the beaker con-
tents into the funnel above the Shimer filter (with asbes- T revrerenssanesesssaneesnns 26 23 |24 23 [32 32 |27 a7
tos mat previously prepared: see B-10). Rinse with 25 24 126 24 125 27 26 26
25 ml. of hot acid (1.25% H:S0:). Complete washing Brreererreeresesreneraienen 3.6 2.6 |25 26 |28 26 |29 29
with hot water. Remove water with two 25-ml. rinsings 2.7 26 |25 2.7 |27 28 |27 3.2
of 95% alcohol. Durrerrerieereeneesrrseeronin 2.6 2.7 |27 28 |28 28
8. Transfer the asbestos mat and sample to a erueible in =777 28 29 (28 28 (28 238
the manner described in DG, Dry crucible and digest in
an air oven at 130°C. for 2 hrs. L0ueeurnsinissssnnanrassens 20 25 123 26 |25 2.6 2.6 25
NoTe: A regular Coors crucible may be used instead of a Gooch . . i . : ’ :
or alutpdum since no filtering is done in this step of the 11 25 2.6 |3.0 2.8 2.8 2.7 3.0 3.2
operation. - T 29 28 |28 27 |26 26. [ ..»2 a
9. Follow No. 9 Method T. N
12 ueiereierreneaereereerenes 2.57 2571{2.55 2.15 [2.65 2.65| 264 270
E. Calculations 2.68 2.50 |2.63 2.72 | 2.63 2.80 | 2.57 2.78
1. Follow Method I. AVETAZE eevvrreerirrns 2.65 2.68 2.72 2.74
Std. dev.
. . ‘Within-labs.......... 0.20 0.18 0.18 0.15
Discussion and Results Between-labs....... 0.27 0.21 0.25 0.27
The results obtained from each collaborator are * Analyst unable to filter.
tabulated in Tables I through IV. Also shown in these T i .
tables are the standard deviations obtained on each tions. Th_e statistical design gives us the answers. for
sample by each method. laboratories, operators, and days. The variance due

Table V gives a summary of the statistical calcula- to days (which includes the analytical error) is com-
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Fre. 1. Filter sereen for QOklahoma State method.

bined with the variance due to operators to give the
within-laboratory variance. The variance due to lab-
oratories is added to the within-laboratory variance
to give the between-laboratory variance. These are
reported as standard deviations (standard deviation
is the square root of the variance). In Table VI the
within- and between-laboratories variances for the
four meals are combined to give the final within- and
between-laboratories variance for each method. The
agreement within- and between-laboratories is calcu-
lated from these values in accordance with the statis-
tical method recently adopted by the A.0.C.S. The

TABLE III
Crude Fiber in Dairy Feed Sample

No. 2 No. 4
No. 1 Oklahoma No. 3 Purdue
Collaborator modified State Buchner University
official filter funnel Shimer
screen filter
D ITTOUO RN 8.7 8.7 8.8 8.4 8.8 8.9 8.6 8.9
8.9 9.4 8.6 9.4 8.6 9.0 9.1 8.9
2ttt 9.2 9.4 9.6 9.7 9.8 9.7 |10.5 10.9
9.0 9.4 9.6 9.6 8.8 9.5 9.4 9.9
Bt 9.3 9.2 9.5 9.4 9.2 9.3 8.9 9.0
9.1 9.5 9.3 9.6 9.2 9.2 8.8 8.9
SO 8.2 8.3 9.4 9.3 8.6 8.7 9.2 9.2
8.1 8.0 8.9 9.0 8.7 8.8 9.4 9.3
5 ORI 8.8 8.6 | 8.3 8.4 9.1 8.7 8.9 9.0
9.0 8.7 8.8 8.6 8.9 8.4 9.2 8.6
[ P 9.3 8.7 9.2 9.2 8.8 9.5 94 9.6
9.1 9.7 9.5 9.3 8.9 9.2 9.4 9.4
O 8.5 8.8 9.2 9.2 9.1 9.1 8.6 8.7
8.5 8.6 | 9.1 9.6 |88 8.9 9.0 8.9
- SR 10.3 9.3 9.1 9.8 |9.0 9.4 9.5 9.8
8.9 9.2 8.5 94 |85 8.9 ]10.0 9.5
L P 9.8 9.4 9.2 9.3 9.1 8.9
9.4 9.4 9.2 9.0 9.2 9.0
10 9.9 10.1 9.0 9.0 8.9 8.8 10.6 9.0
9.0 9.0 9.3 8.9 8.6 9.0 9.0 8.9
B U 8.7 8.9 9.42 0427 9.0 9.1 9.0 9.0
8.9 8.9 9.3 9.1 9.0 8.8 9.5 9.5
12 iiinieirnrereenn 8.71 9.08 | 8.88 8.81 | 8.89 9.09| 9.06 9.30
8.76 8.71 1 9.09 8.78| 9.07 9.25| 8.89 9.05
AVETage..ccrivvrrrnnnes 9.02 9.13 9.00 9.26
Std. dev.
Within-labs 0.35 0.25 0.2¢ 0.39
Between-labs.. 0.49 0.36 0.29 0.52

¢ Violent bumping during digestion.
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Fic. 2. Shimer filter assembly for Purdue method.

high fiber in the alfalfa meal distorts the variances;
therefore calculations are also shown, excluding the
alfalfa meal results.

To compare the accuracy of the method the aver-
ages of the results of the various methods are checked
for differences by means of the ‘‘t’’ test. Some sam-
ples showed significant differences between the meth-
ods. However on the combined data there are no
significant differences between the methods; the aver-
ages are statistically equivalent. Variances of the
results of the various methods are checked for dif-
ferences by means of the ‘‘F’’ test. The methods do
show a difference in variability, as checked out by the
“F?’ test. The Buchner funnel method showed the
least variability, followed in order by the Purdue

TABLE IV
Crude Fiber in Alfalfa Meal Sample
No. 2 No. 4
No. 1 Oklahoma No. 3 Purdue
Collaborator modified State Buchner University
official filter funnel Shimer
screen filter
Lorrerenrrenmsnsanesocanaonss 22.6 23.0| 224 224 23.1 227|227 235
23.7 23.2 283.3 23.0| 23.4 24.0| 23.8 242
D reerrnaneeiaretrasiaanis 24.0 246|249 244 241 246 | 2520 2526
25.2 24.7) 25.2 24.9| 23.0 24.0] 23.9» 253
TP TTUPORTOPOTIOPPI 24.5 243 25.1 24.6 | 244 243 23.9 23.7
244 2501 25,7 25.4| 24.3 2421 23.3 23.3
Burrernenronernnaresnssoniins 22.3 224|241 2401240 240|241 238
22.4 2241|239 24.1| 228 229|239 241
Brererrvrranasrarrrnneaeras 24.6 24.2| 239 24.2 | 23.7 23.7| 285 234
23.6 23.7{ 225 22.7]|23.7 232 23.6 238
Bueernnreneeeinriieerrennees 23.4 23.6| 231 23.7|23.8 23.6|245 245
24.0 24.6| 22.6 23.7| 23.8 23.7| 23.9 24.2
(SRR 28.7 23.0]24.1 241|234 245 | 23.1 232
23.1 23.1124.0 23.6)24.2 240 | 23.8 234
< J PP SIUIVON 25.6 23.5| 235 241|234 240 23.9 24.8
23.2 24.0| 23.1 24.7]23.1 23.1| 24.2 240
| DOV 25.1 24.6 | 24.8 24.7 ) 241 24.6
24.3 24.7| 24.4 24.5 | 24.5 24.6
10, i naneas 24.6 23.1123.1 23.5 (234 233 1| 238.3 238
24.0 24.7| 23.9 24.2 | 22,9 242 | 234 234
B N 24.1 28.9 | 24.92 24.4a) 25.1 24.6 | 24.0 23.5
24.3 24.2| 241 243|247 248 244 25.1
120 iiiiieirenniins 27.5 245|244 245|249 326 245 252
24.1 293 ] 242 26.2 ) 24.0 249 23.8 24.7
AVerage..cccineeinnnies 23.93 24.00 23.85 23.77
Std. dev.
Within-labs.. 0.58 0.52 0.43 0.42
Between-labs 0.80 (.84 0.62 0.51

a2 Viglent bumping duving digestion.
b Not used in calculations.
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TABLE V TABLE VI
Summary of Statistical Calculations A.0.C.8. Precision Calculations
Methods Agreement within labs.
(95% confidence limits)
No. 1 OkI;I;}'lfma No. 3 Pljlg,hie (Two single determinations in one lab. should not differ by more than)
modified State Buchner | University
official | filter | funnel | Shimer Method No.1 No.2 No. 3 No. 4
screen filter All samples.... 111 0.91 0.86 089
Average results Excluding alf: 0.86 0.62 0.71 0.79

Cottonseed meal, .| 8.16 8.32 8.35 8.43

Soybean oil meal. 2.65 2.68 2.72 2.74 Agreement hetween labs.

Dairy feed..... 9.13 9.00 9.26 (95% confidence limits)

Alfalfa meal.. 24.00 23.85 23.77 (Single determinations in two labs. should not differ by more than)
Standard deviation -
within-labs. Method l No. 1 No. 2 ’ No. 3 l No. 4

Cottonseed meal 0.37 0.24 0.33 0.26

Soybean oil meal, 020 0.18 018 015 ‘ATl samples y 1.58 141 I 1.27 ] 1.27

Dairy feed........ 0.35 0.25 0.24 0.39 Excluding alfalfa 1.28 0.95 1.08 1.26

Alfalfa meal.. 0.58 0.52 0.43 0.42

%11 slar(;lples i 0.40 0.33 0.31 0.32

xcluding alfalfa meal ........... 0.31 0.22 0.2 0.29 . . : .
Standard deviation portant criterion for choosing an official method. A
between-labs. i 1

Cottonsced meal 0.57 0.42 0.55 0.48 poll of committee members showed no definite prefer-

IS)OY.beﬂfn ol meal. 0.27 021 925 0-27 ence for any one method studied; every method re-

alry feed........ 0.49 . . 0. . :

Alfalfa meal.. 0.80 0,84 0.62 0.51 ceived the support of two or more of the committee

All samples.......... 0.57 0.51 0.46 0.46

Excluding aifalfs mea 0.46 0.34 0.39 0.44 members.

method, the Oklahoma State Filter Screen method,
and the Modified Official method. However these
differences, while statistieally significant in some
cases, are actually quite small and do not provide a
clear-cut basis for deciding which method is best.

Conclusions

The results obtained in this collaborative study
show that none of the methods tested offer sufficient
advantages in precision and accuracy to warrant
selection as an official method to the exclusion of
other methods studied.

Also the precision of all methods tested show these
methods to be inadequate for checking crude fiber
specification limits set up by the N.S.P.A. on gsoybean
oil meal. This statement would also apply to any
other product where specification limits on crude fiber
are narrower than the precision shown in Table VI.

Ease and speed for manipulation are also an im-

The Liaison Committee is still hopeful that a method
can be devised that will give a precision in line with
trade specifications and practices. The committee
will eontinue to work toward the development of such
a method.

T. J. PorTs E. A. Eprs Jr.
T. C. SMITH VAN P. ENTWISTLE
B. N. RoCKWo0D V. E. MUNsEY
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W. J. JOHNSON %{4 g ETHEREDGE
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Quantitative Fatty Acid Analysis of Vegetable
Oils by Gas-Liquid Chromatography **

B. M. CRAIG and N. L. MURTY,’ Prairie Regional Laboratory, National Research Council,

Saskatoon, Saskatchewan, Canada

HE DEVELOPMENT of gas-liquid chromatography
(GL.P.C.) by James and Martin (6, 7) and
subsequent applieations of other workers (3, 4,
5, 8, 9, 16, 18) made possible the rapid separation of
mlero quantlmes of fatty acid esters. The separations
were based mainly on chain length, using liquid
phases such as silicone and Apiezon greases. The
technique was utilized successfully in this laboratory
for the quantitative determination of Cig, Cis, Cao,
Caz, and Cay4 fatty acid esters in rapeseed oil (2). The
quantitative aspects were checked by using known
1JIssued as N.R.C. No. 5373.
2 Presented at 32nd annual fall meeting, American Oil Chemists’ Soci-

ety, October 20-22, 1958, Chicago, Tl1.
3 National Research Council of Canada Postdoctorate Fellow, 1957--.

mixtures of pure fatty acid esters which showed that
the G.L.P.C. results were accurate to within one unit
percentage.

The successful separation of saturated and unsatu-
rated fatty acid esters by Orr and Callen (14) with
polyester liquid phases and the further developments
by other workers (1, 10, 11, 12, 13, 17) led to the com-
plete analysis of fats and oils on a micro seale. Inves-
tigations in this laboratory on fatty acid compositions
of vegetable oils, animal fats, and partially hydrogen-
ated oils showed good agreement between measured
jodine values and those caleulated from G.L.P.C. data
and led to the work presented herein. The fatty acid
composition of six commercial vegetable oils and two



