Report of the Instrumental Techniques Committee,

AQOCS, 1965-1966

N ACCORDANCE WITH an earlier decision (1), the

Instrumental Techniques Committee met twice
during the past year with its Subcommittees repre-
sented at each meeting. The first meeting was held
at the Netherland-Hilton Hotel in Cineinnati, Ohio,
on Oect. 12, 1965, in connection with the 39th Fall
Meeting of the Society, and the second at the Statler-
Hilton Hotel in Los Angeles, California, April 25,
1966, during the 57th Annual Meeting of the Society.

Special Task Group for Preparation of
Methyl Esters

At the meeting in October 1965, the Subcommittee
for the preparation of methyl esters, under the Chair-
manship of J. R. Chipault, Hormel Institute, Uni-
versity of Minnesota, reported that, as a result of
extensive collaborative study, the Subcommittee had
recommended a specific method for the preparation
of methyl esters of long-chain fatty acids from either
fatty acids or triglycerides. It was announced at this
meeting that the recommended procedure (presented
in detail in Ref. 1) had been approved by the entire
Instrumental Techniques Committee and was ready
for submission to the Uniform Methods Committee,
with recommendation that it be adopted as an official
(tentative) method of the Society. At its meeting
held later during the 39th Fall Meeting, the Uniform
Methods Committee accepted the recommendation
and the method became a tentative method of the
Society.

With acceptance of their recommended procedure
by the Uniform Methods Committee, the assignment
given this Subcommittee was completed and it was
disbanded. At the Committee meeting in Los Angeles,
however, J. R. Chipault called attention to two ad-
ditional methods which have appeared in the litera-
ture (2,3) both of which appear to be simpler and
considerably shorter than the American Oil Chemists’
Society’s Tentative Method. It was decided, after
discussion, to reactivate this Subcommittee. J. R.
Chipault agreed to again accept the position as Sub-
committee Chairman and he discussed plans to re-
organize the Subcommittee with some of the former
members and some new members to initiate a col-
laborative study of the two new recently published
methods for possible adoption of a simplified pro-
cedure as an official method of AOCS.

Spectroscopy Subcommittee

One of this Subcommittee’s activities is to provide
secondary standards which are used for the deter-
mination of frans isomers by the Society’s Tentative
Method using infrared absorption spectroscopy (Cd
14-61). These secondary standards, which are stored
in New Orleans, were exposed to high temperatures
during a loss of refrigeration during Hurricane

1 Report of collaborative work of numerous groups from Government,
Industrial, and Academic Laboratories reported by members of the
United States Department of Agriculture, Agricultural Research Ser-
vice, Southern Utilization Research and Development Division; Eastern
Utilization Research and Development Division; Anderson, Clayton
and Co.,, Food Division; and the Hormel Institute, University of
Minnesota,

Betsy. The Subcommittee was concerned with changes
in composition which may have occurred during this
period. This possibility could be tested by analysis
of the samples in direct comparison with secondary
standards held at several laboratories throughout the
country. Under the direction of Subcommittee Chair-
man, R. R. Allen, the collaborative work was ar-
ranged and completed by the Subcommittee. The re-
sults proved that the secondary standards had not
suffered any damage during the time they were ex-
posed to high temperatures.

During the meeting in Los Angeles, the possibility
of using primary standards for the determination of
isolated trans isomers according to the AOCS Official
Method Cd 14-61, particularly as these compounds
are now generally available, was discussed. One dis-
advantage of using primary standards is the problem
that each user would have to ascertain the extent of
purity of each primary standard, while the secondary
standards have been analyzed and reanalyzed by the
Subcommittee and their ¢is and trems content is ac-
curately known. It was agreed that, while a primary
standard could be used, if an individual laboratory
so desired, the availability of secondardy standards
should be continued.

Dr. Allen reported that the Subcommittee recog-
nized the real need to develop a method for the deter-
mination of trans-trans and cis-frans isomers in con-
jugated double bond systems, but they had been
unable to obtain any primary standards to use to
conduct collaborative studies of published methods,
or to establish suitable secondary standards. Attempts
to locate suitable primary standards will continue.
If any member of the Sociely has any information as
to where such materials may be obtained, he is asked
to communicate with R. R. Allen, Subcommitice
Chairman.

Gas Chromatography Subcommittee

S. F. Herb, Chairman of the Gas Chromatography
Subcommittee, presented a complete revision of the
present AOCS Official Tentative Method for the
analysis of fatty aeid methyl esters by gas chroma-
tography (Ce 1-62). The revision requires a refer-
ence standard of known methyl esters, in the approxi-
mate proportions found in the unknown, from which
correction factors for detector response and system
conditions could be calculated. The reference stan- -
dard for the study this year was supplied to the
collaborators through the courtesy of Nicholas Pelick,
formerly of Applied Science Laboratories, Inc. The
revised procedure (reported completely in Ref. 1)
was designed to make the entire method much more
specific, with many less arbitrary parameters with
the hope that the more rigid procedure would result
in greater precision among various cooperating
laboratories.

At the Los Angeles Meeting, in the absence of Mr.
Herb, the Committee Chairman reported results of
collaborative studies of the revised procedure which
had been undertaken by the Gas Chromatography
Subcommittee. These results, in Tables T and II,
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TABLE I
Sample GC 20-—Soybean Oil Methyl Esters
, 16:0 18:0 18:1 18:2 18:3 i
Collaborator Detector % % % % o Integration
Group Al
1 T.C. 10.75 4.48 26.56 50.31 7.90 Planimeter
3 T.C. 10.01 3.78 26.68 51.18 8.19 Biectronic
4 T.C. 9.70 4.00 26.20 51.80 8.40 Dise
6A T.C. 9.79 4.68 26.80 50.04 8.68 Triangulation
6B T.C. 10.28 4.19 26.04 51.08 8.48 ?
7 T.C. 9.80 3.70 26.60 51.80 8.10 Triangulation
8 T.C. 10.30 3.89 26.25 50.49 7.98 Planimeter
10 T.C. 10.05 3.56 26.96 51.24 8.19 Dise
11 T.C. 9.90 3.69 26,01 53.14 7.25 Electronic
12 T.C. 10.21 3.94 25.94 52 .44 7.49 Triangulation
13 T.C. 9.52 3.52 25.20 52.40 9.36 Electronic
15 T.C. 9.20 3.80 25.60 53.00 8.40 Triangulation
Average 9,96_ 3.94 26.24 51.58 8.20
Standard Deviation 0.40 0.36 0.52 1.038 0.55
Group B2
5 Flame 10.72 4.35 26.28 49.87 8.74 Disc?
9 Flame 10.20 4.20 27.50 50.40 7.80 Triangulation®
14 Flame 10.46 3.89 25.88 50.30 9.47 Triangulation®
2 Flame 10.00 4.00 27.40 51.50 7.10 Triangulation!
10 Flame 11.55 3.60 25.95 52.40 6.50 Dige*
10 Flame 10.40 2.70 28.60 51.25 7.05 Disc*®
Average 10.56 3.79 26.94 50.95 7.78
Standard Deviation 0.55 0.59 1.08 0.94 1.13
Analysis of soybean methyl esters—GC 8 (before revision of method Ce 1-62)
Standard Deviation 0.87 0.47 1.43 1.96 1.32

1 Method Ce 1—-62, revised, JAOCS 43, 10A (1966).

2 Essentially same as Group A except flame detector employed.

3 Areas corrected for response.
4 Areas not corrected for response.
& Temperature programmed.

show considerably better precision than the present
tentative method. The Subcommittee has voted favor-
ably to submit the revised procedure to the entire
Instrumental Techniques Committee, recommending
submission to the Uniform Methods Committee for
consideration as a revision of the present AOCS Ten-
tative Method (Ce 1-62).

X-Ray Subcommittee

The X-Ray Subcommittee lost the services of its
Chairman when C. W. Hoerr was elevated to the
office of President of the Society. The Subcommittee

did not meet during the 39th Fall Meeting in Cin-
cinnati. However, E. 8. Lutton, from Procter and
Gamble Co., agreed to act as temporary chairman for
a meeting of the Subcommittee during the 57th An-
nual Meeting in Los Angeles. Dr. Lutton led a dis-
cussion of the immediate objectives of this Subcom-
mittee, to establish standard nomenclature and
symbols, to fix some degree of coordination among
x-ray data published in the literature, and to resolve
the chief causes of discrepancies among various in-
vestigators, arising mainly from the faet that some
data are reported on highly purified glycerides, while

TABLE II
Sample GC 21—Peanut Oil Methyl Esters
Collabo- De- 16:0 18:0 18:1 18:2 20:0 183 2910 24:0 Integration
rator tector % %% Y% Y% %% % Y% % Rra
Group A*
1 T.C. 9.41 2.95 45.04 33.12 1.99 1.60 3.48 2.43 Planimeter
3 T.C. 9.66 2.66 45.47 34.46 1.22 1.62 3.64 1.10 Electronic
4 T.C. 9.60 2.40 45.00 34.20 1.50 1.80 3.80 1.00 Dise
6A T.C. 8.92 2.23 43.77 33.61 1.24 1.13 9.09 Triangulation
6B T.C. 10.72 2.58 47.84 35,02 0.30 0.91 2.15 0.50 ?
7 T.C. 9.90 2.10 46.50 34.40 1.20 1.50 3.0 1.40 Triangulation
8 T.C. 9.72 2.45 44.72 33.97 1.48 1.54 3.28 2.08 Planimeter
10 T.C. 9.17 2.26 48.32 35.01 0.59 0.78 3.16 . Dise
11 T.C. 9.93 1.94 49.08 36.84 0.61 0.69 0.87 .. Electronic
12 T.C. 9.77 2.36 47.58 33.19 1.32 1.52 2.88 1.39 Triangulation
13 T.C. 9.44 2.27 44.63 35.81 1.30 1.85 3.38 1.32 Electronic
15 T.C. 10.70 2.50 45.70 32.90 1.60 1.60 3.20 1.80 Triangulation
Average 9.74 2.39 46.14 34.38 1.20 1.37 3.49 1.51
Standard Deviation 0.54 0.27 1.69 1.16 0.48 0.40 1.98 0.56
Group B2
5 Flame 9.46 2.30 44.69 32.68 0.90 ... 641 2.87 Dige?
9 Flame 9.80 2.10 49.20 30.00 1.40 1.790 3.00 2.90 Triangulation?
14 Flame 10.76 2.81 47.29 31.97 1.81 2.14 3.21 trace Triangulation?
2 Flame 11.50 2.40 46.0 34.40 0.90 1.60 2.40 1.40 Triangulationt
10 Flame 11.00 3.10 46.30 35.05 1.00 3.00 ... Disct
10 Flame 10.20 2.565 49.25 33.45 095 . 3.25 Diget5
Average 10.45 2.45 47.12 32.93 1.16 1.16 3.55
Standard Deviation 0.77 0.36 1.83 1.82 037 L 144 L.
Analysis of peanut oil methyl esters—GC-18 (before revxsmn of method Ce 1-62)
Standard Deviation 2 1.1 3.60 4,78 0.91 0.65 1.24 0.49

1 Method Ce 1-62, revised, JAOCS 43, 10A (1966).

2 Essentially same as Group A except flame detector employed.

3 Areas corrected for response.
%Areas not corrected for response.
5 Temperature programmed.
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other data are reported on mixtures such as vegetable
oils, animal fats, ete. Progress by this Subcommittee
awaits appointment of a new Subcommittee chairman.

Atomic Absorption Spectroscopy of Vegetable
Oils and Animal Fats

At a meeting of the Instrumental Techniques Com-
mittee held during the 56th Annual Meeting of the
Society in Houston, Texas, a group of oil chemists
were invited, at their request, to present arguments
for development, by the Committee, of a standard or
official method for the analysis of vegetable oils and
animal fats by means of atomic absorption spectros-
copy. During the past year, interest in this activity
has been expressed at both meetings of the Committee
in Cincinnati and in Los Angeles and to various
members of the Committee upon sundry occasions.

At meetings of the Instrumental Techniques Com-
mittee and upon other occasions, it has been pointed
out to oil chemists interested in establishing a So-
ciety official method for the determination of the
trace metal content of vegetable oils, animal fat, and
related materials by means of atomic absorption, that
a Committee is not designed to originate a method,
but to study, investigate, and, in collaborative test-
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ing, to evaluate a method, or to select from a number
of various procedures. To perform these latter ser-
vices, it would be most desirable, almost essential, to
create another Subcommittee, a Subcommittee on
Atomic Absorption Spectroscopy. It was agreed that
a procedure would be designed which could be pre-
sented to such a Committee if sufficient interest is
found to permit its formation. Amny members of the
Society interested in the establishment of an Atomic
Absorption Subcommittee of the Instrumental Tech-
nmiques Commaittee are urged to contact the Chairman
and if sufficient interest is expressed, the Committece
will take the mecessary steps to create the mnew
Subcommittee,

R. T. O’'Connor, Chairman

R. R. AureN, Subcommittee Chairman

J. R. Carpaunr, Subcommittee Chairman
S. F. HerB, Subcommittee Chairman
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