
Report of the Instrumental Techniques 
AOCS 1969-,1970 

Committee, 

Introduction 
Following an established procedure, the Instrumental 

Techniques Committee met twice during the past  year. The 
first meeting was held in conjunction with the 43rd Fal l  
Meeting at the Leamington Hotel in Minneapolis, Minnesota, 
on October 6, 1969. The second meeting was held at the 
Jung Hotel in New Orleans, Louisiana, on Apr i l  27, 1970, 
during the 61st Annual Meeting. 

Spectroscopy Subcommittee 
A method permitting" more rapid  analysis of trans isomers 

in long chain fa t ty  acids, esters or their triglyeerides has 
been published in the Journal  (1). The new simplified 
method, if  found satisfactory, would afford a much more 
rapid  analysis for isolated trans isomers in these com- 
nmdities and would have the advantage o£ eliminating the 
need for external standards, a requirement of the present 
AOCS Method Cd 14-61. However, prel iminary collabora- 
tive evaluation appeared to indicate that, while permitting 
a more rapid  analysis, the new procedure is not as precise 
and is considerably limited in scope when compared to the 
present AOCS method. I t  cannot therefore be recom- 
mended as a revised method to replace Cd 14-61 (2). 
Following discussions of these early prel iminary results, 
the Committee decided that  the new rapid method had 
not been sufficiently tested and that  further consideration 
should await its publication (2). During the past  year, 
following the publication cited above (1), the Committee 
reconsidered the merits of the rapid  procedure and decided 
that, although it probably could not be recommended as 
a replacement for  Cd 14-61, i t  should be further investi- 
gated as an alternate procedure when highest precision is 
not required and when the specific analysis falls under the 
limited scope. The speed and simplicity of the new pro- 
cedure could make i t  a very valuable alternate method, 
where applicable, to the present official method. I t  was 
agreed that the Spectroscopy Subcommittee should conduct 
further collaborative tests, including examination of fat ty 
acids, esters and triglycerides containing constituents other 
than the mixtures of oleic and elaidic derivatives included 
in the preliminary collaborative tests. Specifically, mix- 
tures containing stearates, linoleates, etc., should be in- 
vestigated. The Subcommittee has embarked on this colla- 
borative testing with the aim of recommending the new 
procedure as an alternate to Cd 14--61, where applicable. 

Gas Chromatography Subcommittee 
The Gas Chromatography Subcommittee has completed 

a detailed investigation to extend the scope of AOCS 
Official Method Ce 1-62 (Corrected 1964, Rev. 1968) 
part icularly to include the use of flame detectors (2). A 
revised method has been accepted by the Instrumental 
Techniques Committee and referred to the Uniform Methods 
Committee with recommendation for  its adoption as a fur- 
ther revision of Method Ce 1-62. Adoption of the newly 
revised method has been approved by the Uniform 3{ethods 
Committee and the revised method will be included in the 
next edition of the Official Methods of the Society. 

A request from the Codex Connnittee on Fats  and Oils 
of the Joint Food and Agricultural  Organization of the 
United Nations and World Health Organization, Codex 
Alimentarius Commission for  specifications to define a 
specific vegetable oil or animal fat, based on its constituents 
as determined by gas chromatography, had been turned 
over to the Instrumental  Techniques Committee for  con- 
sideration by the Gas Chromatography Subcommittee. Sub- 
sequently specifications for 10 vegetable oils and animal 

1 Report of collaborative work from Government, Industr ial  and 
Academic Laboratories by members of the ARS, USDA, Southern and 
Eastern Utilization Research and Development Divisions: Anderson, 
Clayton and Company, Food Division; The Hormel Institute, Uni- 
versity of Minnesota; Durkee Fine Foods: and A. E. Staley ]~ffg. Co. 

fats  were furnished the Commission in time for their 
International Meeting in London, England, on September 
]6-20, 1968; (an 11th was added later).  As interest in 
these specifications among members of the Society was 
rather high, they have been published in the Journal  (3). 

The Subcommittee has received several requests, sugges- 
tions and comments regarding the need for a gas chroma- 
tographic method for the determination of sterols in vege- 
table oils and animal fats, with the ultimate objective of 
including these data, along with the above-mentioned fat ty  
acid data, as a more precise system for the identification 
of a specific oil or fat. The Subcommittee polled some 31 
laboratories and found not only considerable interest but 
a relatively large number willing to part icipate in collabora- 
tive effort to establish specifications based on sterol con- 
stituents, as determined by gas chromatography (2). Con- 
sequently it was agreed that the Subcommittee should 
establish a Task Group to obtain the required data and to 
collaboratively evaluate its use for the identification of 
specific vegetable oils and animal fats. 

Another problem which has been presented to the Sub- 
committee is the development of an analytical method, based 
on gas chromatography, for the detection and determination 
of pesticides in fats, oils and other lipid materials. In  a 
pool simultaneously with the survey of interest in sterol 
determination, the Subcommittee established that there is 
not only considerable interest in this problem but again an 
appreciable percentage of the laboratories contacted were 
willing to part icipate actively in collaborative effort to 
establish a satisfactory procedure. Consequently the Com- 
mittee agreed that such collaborative effort should be in- 
itiated by the Gas Chromatography Subcommittee. This 
collaborative effort may be conducted with cooperation of 
other interested Societies through the mechanism of the 
Intersociety Relations Committee. 

X - R a y  D i f f r a c t i o n  Subcommittee 
A high degree of inactivity among members of the X-Ray 

Diffraction Subcommittee prompted the Chairman to address 
a questionnaire to the 14 members asking for the following 
information : 

1. Are you willing to continue to serve on tho Sub- 
committee ? 

2. Can you suggest other menlbers who might be in- 
terested in appointment to the Subcommittee? 

3. Do you approve or disapprove the criteria of nomen- 
clature for the monoacid saturated triglycerides in the 
report  of the Subcommittee Chairman as published in 
the Journal (4) ? 

4. Will  you volunteer to part icipate in further literature 
search ? 

Five members of the Subcommittee have not replied 
and two others submitted their resignations, reducing the 
Subcommittee to seven. Only three laboratories in this 
country are represented by this membership and five mem- 
bers, who are associated with these laboratories, have re- 
peatedly mentioned their lack of time to devote to the 
necessary effort to pursue the objectives of the committee. 
No suggestions for  new members were received. On re- 
sults of acceptance or disapproval of the criteria of 
nomenclature for the monoacid saturated triglycerides, vote 
was ahnost equal for and against, these opposed suggesting 
further li terature search, although no one would volunteer 
for such a search. 

Based on the results of this questionnaire the Subcom- 
mittee Chairman reluctantly, but firmly, recommended to 
the Committee that  " . . .  in view of the limited interest in 
the application of x-ray diffraction to the field of fats 
and oils, this subcommittee be inactivated until fur ther  
notice." This recommendation was, again reluctantly, a.p- 
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Continuous 
Fatty Acid 
Hydrogenation 
successfully put on stream 

I 

Over 20 years experience in the 
construction of discontinuous 
hydrogenation plants have led to the 
development of a process for 
continuous hydrogenation. 

Our initial plant is running since 
autumn 1969. 

Capacity: 50 t/24 h 

Crudestock: 
distil led and undistil led fatty acids 
of animal and vegetable origin. 

Operating pressure: 25 - 28 atm, g, 

Operating temperature: up to 220 °C 

The results achieved on our trial plant 
have been surpassed in operation: 

Catalyst savings up to 20 % over 
discontinuous operation, 

low hydrogen consumption, 

iodine number reduction below 0.5. 

We shall be glad to consult you: 

US agents: 
WINFIELD EQUIPMENT CO. INC, 
19615, LAKE ROAD 
CLEVELAND, OHIO 44116 
Tel. EDISON 3-2460 

LURGI GESELLSCHAFT FOR WJ~RME- 
UND CHEMOTECHNIK MBH 
6 FRANKFURT (MAIN) GERMANY 

Subsidiaries in: Amsterdam • Brussels • Johannesburg • Madrid • Melbourne • Mexico D.F.. Milano, New York, Paris. Stockholm • Tokyo. Toronto. Vienna. Zurich 
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proved by the Committee and has been forwarded to the 
Uniform Methods Committee. 

Subcommittee for the Preparation of Methyl Esters 
The Subcommittee for the Preparat ion of Methyl Esters 

was created to devise a procedure whereby methyl esters 
could be prepared from either the free fa t ty  acids or from 
triglycerides specifically for gas chromatography or infrared 
absorption analyses. For  these purposes a technique was 
required which would not initiate any cis-trans or posi- 
tional isomerization. The Subcommittee's work resulted in 
the adoption of AOCS Method Ce 2-66 based on a methanol- 
sulfuric acid esterification. Shortly a f te r  adoption of this 
procedure, however, l i terature reports appeared demon- 
strafing much more rapid and much siulplier procedures. 
As it became obvious that the slower AOCS official method 
would not be used, the Subcommittee inaugurated collabora- 
tive work to investigate the more rapid  techniques. As a 
result of this effort AOCS method Ce 2-66 was revised, 
as recommended by the Subcommittee, and approved by the 
Committee by replacement with a more rapid and a simplier 
procedure using BF~-methanol. With  this recommendation 
and Committee approval,  the work of this Subcommittee 
was completed. However, suggestion that the Subcommittee 
be inactivated was held in abeyance pending approval  of the 
revised method by the Uniform Methods Committee. Dur- 
ing the past  year Uniform Methods Committee approval  
was reached and consequently the Instrumental Techniques 
Committee approved the request that the Subcommittee be 
inactivated. This request for inactivation has been sub- 
mitted to the Uniform Methods Committee. 

Atomic Absorption Subcommittee 
A first collaborative investigation of the determination 

of trace metals in oil was limited to the study of sodium 
and copper in corn oil. A collaborative study was made 
using two different analytical procedures. Firs t ,  the sam- 
ples were analyzed using the routine procedure in which 
weighed aliquots of oil were diluted with methyl isobutyl 
ketone and aspirated. Secondly, the analyses were repeated 
using the method-of-additions technique in which standards 
were added to suitable aliquots of the samples to reduce 
sample matrix effects. The purpose of this lat ter  study 
was to determine i f  the method-of-additions technique would 
produce more accurate results than those of the routine 
technique. Results o£ these collaborative determinations 
are : 

A. Synthet ic  sample:  4.50 ppm Na, 0.95 ppm Cu 

Lab.  
No. 

Sodium, ppm Copper, ppm 

Rou t ine  Addi t ions  Rout ine  Addi t ions  
method method method nlethod 

1 3.96 4.30 1.24 0.87 
2 4.80 5.70 0.91 0.73 
3 5.38 6.30 1.15 1.05 
4 (PE-290)  4.52 4.00 0.94 1.13 

(PE-303)  4.47 4.06 1.33 1.73 
5 3.90 5.20 0.90 1.00 
6 a 1.50 1.50 0.60 0.72 
7 5.23 4.15 1.14 1,04 
Average  4.61 4.82 1.09 1.08 
S t a n d a r d  

devia t ion 0.585 0.981 0.227 0.345 

a Approximate ly  three months  elapsed before laboratory  6 was able 
to analyze the samples. Since the sodium va lues  were too low to be 
explainable  on the basis  of exper imental  error,  we concluded tha t  the  
samples had deter iorated s ignif icant ly  p r io r  to analysis .  Therefore, 
none of the resul ts  f rom th is  labora tory  was  inc luded in the  s ta t i s t ica l  
analysis .  

B. Authent ic  sample :  0.156 ppm Na, 0.019 ppm Cu 

Lab.  
No. 

Sodium, ppm Copper, ppm 

Rout ine  Addi t iona  Rou t ine  Addi t ions  
method method method method 

1 0.21 0.06 0.15 0 
2 0.12 0.17 0.1 a ND 
3 0.21 0.18 ND b 0.10 
4 (PE-290)  0:06 0.01 0.12 0.13 

(PE-303)  0.06 0.04 0.09 0.10 
5 0 ND 0 ND 
6 0.05 0.05 ND ND 
7 0.27 O.18 0.06 0.05 

Average  0.133 0.09 0.07 0.05 
S t a n d a r d  

dev ia t ion  0.102 0.097 0.093 0.068 

a Va lue  emit ted f rom sta t is t ical  analysis .  
b NO, not  dejected, t rea ted  as a zero value .  

Synthetic Sample 

Sodium Analyses. (a) The additions method did not 
yield greater accuracy and precision than the routine pro- 
cedure. (b) The precision by both methods is rather poor. 
These conclusions were put  on a quantitative basis by 
calculating 95% confidence limits for  both methods. By the 
routine procedure these limits are 3.35 to 5.65 ppm, whereas 
for the additions procedure 2.57 to 6.43 ppm. Only 5% 
of the results would be expected to fall  outside of these 
ranges, but these limits are still too wide to be acceptable. 

Copper Analyses. Again confidence limits were established. 
Fo r  the routine method these limits are 0.41 to 1.39 ppm, 
and for the additions method 0.27 to 1.63 ppm. The con- 
clusions drawn above are equally applicable to these results. 

Authentic Sample 

Sodium Analyses. The analysis of sodium by the routine 
procedure resulted in a range of values from 0 to 0.27 
ppm with an average of 0.133 ppm. This average value, 
taking into consideration the low level of sodium actually 
present, is in good agreement with the 0.156 ppm sodium 
level in the authentic sample. However, the standard devia- 
tion for  these results is 0.102 ppm indicating poor pre- 
cision, which is readily apparent  from the data tabulation. 
The 95% confidence limits for these results are --0.04 to 
0.36 ppm. 

Similar results for sodium were obtained by the additions 
procedure, although the average value was  lower than in 
the above procedure (0.090 ppm compared to 0.133 ppm 
above). Again, the 95% confidence limits are rather wide, 
--0.03 ppm to 0.35 ppm. 

Copper Analyses. Inasmuch as several collaborators were 
unable to detect the 0.019 ppm copper, the statistical data 
by either method are not too meaningful. These results do 
suggest, though, that at this low level, preconcentration 
procedures will have to be used before successful collabora- 
tion can be achieved. 

F rom the 95% confidence limits of --0.16 to 0.20 ppm 
for the routine procedure and --0.11 to 0.15 ppm for the 
additions procedure, one could conclude with 95% assurance 
that the copper level is in fact below 0.2 ppm. However, 
future collaborative studies will be restricted to samples 
containing more copper than present in this authentic 
sample. 

In  summary this collaborative study indicated that the 
more convenient routine procedure should be used in future 
rounds of collaboration. Although the method-of-additions 
is often used to reduce sample matrix effects, the results 
of this study do not jus t i fy  the additional time required 
to analyze oil samples by this technique. I t  seems likely 
that a direct method can be used for  sodium and for other 
metals where their content is above the detection limit. 
Refined oils will probably require the use of a concentra- 
tion step to isolate an enriched sample for metal analysis 
by atomic absorption. 

The Subcommittee is now engaged in collaborative an- 
alyses for the direct measurement of metals in oils and 
fats, involving a precision study of the determination of 
iron, copper, sodium, nickel and chromium in soybean oil. 
To avoid difficulties where the trace metal content is close 
to the detection limits for the specific element, and accept- 
able precision is difficult to achieve without a prior  con- 
centration step, the concentrations of the metals have been 
adjusted to levels which should be conveniently measurable 
by all collaborators, using the routine procedure. Investiga- 
tion o£ suitable concentration techniques is planned for 
later collaborative studies. 

Wide-Line Nuclear Magnetic 
Resonance Subcommittee 

By invitation, a group of members of the Society attended 
a meeting of the Instrumental  Techniques Committee held 
during the 56tb Annual Meeting in Houston, Texas, in 1965, 
to suggest the formation of a Subcommittee for  the study 
of analytical techniques by means of Wide-Line Nuclear 
Magnetic Resonance Spectroscopy. During the following 

(Continued on page 556A) 
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FRENCH EQUIPMENT 
FOR 

VEGETABLE PROCESSORS 

EXTRACTORS 
Vertical, Horizontal and Rectangu- 
lar Extractors for every purpose.. .  
from the smallest pilot model to 
the largest capacity you could re- 
quire. Stationary Basket Extrac- 
tors, successfully adapted to all 
kinds of oil producing materials, 
are designed to process 50 to 
2000 tons daily. 

SCREW PRESSES 
A full line of models for pre-press- 
ing high oil content materials pre- 
ceding solvent extraction, and for 

• finish pressing in smaller plants. 
Used extensively on soybeans, cot- 
tonseed, copra, palm kernels, pea- 
nuts and other oil seeds and nuts. 

DESOLVENTIZER-TOASTER 
Designed specifically for the de- 
odorization and toasting of solvent 
extracted flakes. Sparging steam 
and jacket steam vaporize the en- 
trained solvent. Material flow is 
regulated by our patented Auto- 
matic Level Control Gates. 

May we put our wide experience 
to work to make your oil process- 
ing more efficient? We'll be glad 
to send you our latest equipment 
bu l le t ins  and catalogs. Please 
write to our 
SOLVENT EXTRACTION DIVISION. 

F R E N C H  
F073 

THE FRENCH OIL MILL MACHINERY CO. • PIOUA, OHIO 45356 
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