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vestigated to evaluate the possibility of removing the 
solvent by adding water to the extract. After mixing 
and separating the components into two layers, each 
layer was analyzed fo r DMSO, water and acids. 

The fat ty acids were considered as a whole to be 
a single component for convenience, since practically 
all the acids separated in one layer, which also con- 
tained some DMSO and water. The other layer con- 
sisted mostly of DMSO and water, with only a small 
amt of acids. 

In actual continuous countereurrent extraction, the 
water in the solvent should be removed before the 
solvent is recycled because the presenee of water will 
greatly reduce the solubility of fatty acids. :It is 
reeonlmended that the water remaining in the solvent 
should not be more than 2%. 

In determining the separation factors of linoleic 
acid, all experiments were carried out at room temp, 
since temp appeared to have little effect on the separa- 
tion factor in this particular system studied. 

Analytical Methods. The fat ty acids were anatyzed 
directly by gas-liquid chromatography on an F&M 
chromatograph. The chromatographic column was 
packed with LAC-3R-728 (diethylene glycol sueeinate 
polymer) treated with phosphoric acid (6). It seemed 
that the solvents present did not interfere with the 
determination. Therefore, the samples were analyzed 
without solvent removal. 

For the system Unitol ACD-DMSO-water, the acids 
were analyzed by titration with alcoholic potassium 
hydroxide and the water by the Karl-Fischer nlethod. 
The water contents in both layers were added up. The 
results agreed with the total amt of water originally 
present, within experimental error. The DMSO was, 
therefore, obtained by difference. 

Experimental Results. Separation factors of lino- 
leic acid were correlated as the fmlction of the conen 
of acids and the results were shown in Figure 1. The 
equilibrium distribution curve and the tie lines for 
the system Unitol ACD-DMSO-water were given in 
Figure 2. 
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TABLE I 

Analysis of Unitol ACD 

Fatty acids, % ...................................................... 
Rosin acids, % ...................................................... 
Unsaponifiables, % .............................................. 
Acid no ................................................................. 
Saponification no .................................................. 
Color: .................................................................... 
Saturated acids, % .............................................. 
Iodine no .............................................................. 
Titer, °C .............................................................. 
GLC analysis a 

Oleie acid, % .................................................... 
Linoleic acid, % ............................................... 
Stearic ~cid, % ................................................ 
Others, % ...................................................... 

GLC analysis was done s,t the author 's  laboratory. 
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98.8 
0.6 
0.6 

199 
200 

4 
2.4 

132 
0.4 

56.6 
39,0 

2,6 
1,8 

Discussion. The separation factor of linoleic acid 
decreases with increasing acid conen in the DMSO 
layer. In designing equipment for extraction an opti- 
mum condition should be chosen, considering both the 
selectivity and the capacity. 

If  operating conditions are chosen such that the 
average separation factor of linoleic acid is 1.7, a mini- 
mum of twelve theoretical plates will be required to 
obtain a 95% oleie acid fraction at one end and a 
95% linoleie acid at the other. 

Conclusions 
The experimental data presented here indicate that 

oleie acid and linoleie acid can be separated by extrac- 
tion with selective solvents. As extraction possesses 
many favorable engineering aspects as a unit opera- 
tion, the process warrants further consideration from 
an economic standpoint. 
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Report o{ the Instrumental Techniques 
Committee, AOCS, 1963-1964 

T ITS INAUGURAL meeting, the Instrumental Tech- 
niques Committee agreed that each of its Subcom- 

mittees would meet during each Annual Convention 
of the Society to discuss progress and to consider plans 
for the coming year. These independent meetings of 
the Subcommittees are to be followed by a meeting of 
the entire Committee where objectives of each Subcom- 
mittee would be reviewed, and any activities involving 
more than one Subcommittee would be discussed. At 
each Fall Convention of the Society only a single meet- 
ing of the entire Instrumental Techniques Committee, 
to consider progress and plans of each Subcommittee, 
is to be scheduled. 

Accordingly, during the past year the Instrumental 
Techniques Committee held two meetings. The first 
of these was in the Marquette Suite A of the Radisson 

1 Report of collaborative work of the USDA, AdS,  S. Utiliz. Res. 
Dev. Div.; E. Utilisa. Res. DeveL Div. ; Dep. of Health, Education, and 
Welfare, FDA; Hormel Insti tute;  and the following companies: Ander- 
son, Clayton & Company; Archer-Daniels-Midland Company; Arizona 
Chemical Company; Carnation Company; Colgate-Palmolive Compa,ny; 
Darling & Company; Procter & Gamble Company; Provincial Traders  
Pty., Limited; and A. E. Staley Mfg. Company. 

Hotel in Minneapolis, Minn., on Tuesday, Oct. 1, 1963, 
during the 37th Fall Meeting of the Society. The 
second meeting was held, following earlier meetings 
of the Subcommittees, on Wednesday, April 22, 1964, 
in the Red Oak Room of the Roosevelt Hotel, during 
the 55th Annual Meeting of the Society. 

Color Subcommittee 

As described in the last report (1), the Color Sub- 
committee had been considering two problems: (1) 
specifications and methods for surface color by reflec- 
tance techniques; and (2) possible revisions of present 
methods for color evaluation either by the subjective 
tintometer method (Ce 13b-45) or the objective spee- 
trophotometric method (Ce 13e-50) to provide for the 
measurement of very light-colored oils if trading rules 
are modified. At a meeting of the Color Subcommittee 
held in Atlanta, Georgia on April 22, 1963, during the 
54th Annual Meeting of the Society (1), it was de- 
cided that before any further experimental effort was 
devoted to the project on surface color by reflectance 
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techniques, a poll of the industry for an indication of 
the needs and interest would be made (2). As there 
was no response to this published request for expres- 
sions of specific needs or of desires of AOCS members 
with respect to a project for investigating uniform 
surface color determination, at the recommendation of 
the Subcommittee Chairman, this project was dis- 
continued. 

At the Fall Meeting of the Instrmnental Techniques 
Committee, the Color Subcommittee Chairman re- 
ported that, since the National Cottonseed Products 
Association did not vote favorably to change its trad- 
ing rules, to require colors of bteaehed oils for settle- 
ment purposes, there did not appear to be any further 
action required by the Subcommittee at this time, as 
methods Ce 13b-45 and Cc 13c-50 are satisfactory for 
present requirements. He recommended that this 
project be dosed. As both projects submitted to the 
Color Subeommittee were, therefore, terminated, and 
no unsolved problems remained for its consideration, 
the Chairman further recommended that this Subcom- 
mittee be inactivated until such time as problems upon 

T A B L E  I 

Study  of Gas Chromatograph ic  Analyses 
Sample GC 17 

Tall  Oil F a t t y  Acid Methyl Esters  

Labora to ry  16 18 1 8 : 1  

1 ........................... 2.1 53.2 
2 ............................. 1.8 2.4 47.4 
3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  [ 1.5 2,0 49.6 
4 ............................. l 2.0 1.9 48.9 
5 ............................ 1.9 2.1 43.4 
6 ............................ [ 1 . 7  2.0 48.2 
7 ........................... 2.2 4.7 44,7 
8 ............................ 1.3 1,1 50.1 
9 ........................... 2,0 2.3 53,2 

!0  ........................... 1.7 I 1.4 54,1 
11 ........................... } 1 . 9  I 2,1 50.3 
12 ............................. 1,8 2,1 49,2 
13 ............................ 2,6 4.0 I 44.7 
14 '"'"~-~2~'"'-~2:£_ ...'._ 5 _  1 . 9  52.8 

A ora.o ................ / 1 8  I 2 . / 4 9 .  
Standa rd  devia t ion  ~ .33 I .94 I 1.68 

1 8 : 2  
e,t 

eonj. 

1.5 
3.4 
1.8 
3.3 
4.5 
2.7 
1.6 
2,2 
0.1 

0.6 
3.2 
4.1 
2.2 

2.2 
.33 

Sample GC 18 
P e a n u t  Oil Methyl Esters  

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

n~ 
St~ 

Sample GO 19 
Menhaden  Oil Methyl Es te rs  

L~ 

20:11 22 124 

6 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
i 2  
13 
14 

t ~  ( 
1 

S t  
d 

~ 2 : 6  

14,9 
17,6 
14.5 
11.2 
11.0 
20.7 
15,8 

0.9 

18.3 
14.7 

17.6 

13.1 

2.31 

which it could work profitably were referred to the 
Instrumental Techniques Committee. This proposal 
was favorably voted by the entire Committee, and the 
Color Subcommittee has been inactivated until such 
time as its services are required by the Instrumental 
Techniques Committee and by the Society. 

Gas Chromatography Subcommittee 
When analyzing the results of previous collabora- 

tive tests, the Gas Chromatography Subcommittee de- 
cided that some of the disagreements among collabora- 
tors arose from the fact that laboratories were being 
asked to analyze types of esters totally unfamiliar to 
them. It was considered reasonable to assume that 
anyone analyzing a material in his work would have 
some idea of its composition, and the Subcommittee 
agreed that future samples submitted for collabora- 
tive stud3, should be accompanied by identification of 
the major components (1). Accordingly, early in the 
past year three samples were submitted for collabora- 
tive study with information regarding major com- 
ponents and relative retention times. Fourteen labora- 
tories participated in the collaborative tests. Results 
are shown in Table I. These results confirm precision 
statements in the published AOCS Tentative Method 
Ce 1-62. They also substantiate the Committee action 
in 1963 in removing tall oil from the samples pro- 
hibited by the method. Considerable dismay has been 
voiced by several gas chromatographists at the lack 
of precision, particularly in the analysis of peanut oil 
methyl esters, sample GC 18, which should be about 
as simple a test as can be devised ; but where the results 
for stearic acid (for example) range from 0.9 to 5.7%, 
several collaborators insist that they are able to take 
a specific published method, as the AOCS Tentative 
Method Ce 1-62, and obtain reasonably good to good 
reproducibility (defined as repeating the same analy- 
sis in the same laboratory by the same analyst using 
the same equipment). However, attempts to have the 
identical analyses performed in eollaborative study 
have resulted in somewhat unsatisfaetory precision 
(defined as repeating analyses on the same sample in 
different laboratories, by different analysts, using dif- 
ferent equipment). 

This problem of nonpreeision in collaborative re- 
sults gave rise to two schools of thought. One group 

T A B L E  I I  

% Trans  in Secondary  S t a n d a r d s  

Labora to ry  1--  1 

52.1 

4 ........................... 44.3 
49.5 

5 ............................. 53.0 
53.2 

6 . . . . . . . . . . . . . . . . . . . . . . . . . . . .  49.3 
50.9 

7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  48,2 
48.8 

8 .......................... 49,4 
49.2 

9 ............................ 49.5 
50.2 

lO .......................... 51.2 , 
49.0 

Average  .................. 

Sample  

2 3 t 4 5 

727- V777- 
245 1 419 1 116 t 61. 
24.2 42.1 10,6 61.5 
238 i 4211 1111 
23.9 41,1 ] 9,4 64.0 
23.9 40.7 I 9,2 64.4 

24.3 
23.3 

25.3 
24.8 

23.6 
24.2 

24.0 
23.8 

22.8 
23.1 

23,7 
23.9 

24.6 
23.5 

40.1 11.2 
39.7 10.9 

40.6 10,6 
41.9 10.4 

39.6 10.7 
40.5 10.4 

42,1 11.4 
42,3 11.4 

41,6 l l J  
42.3 

40.5 10,4 
40,1 I 10.8 

36.7 9.7 
37,7 10,0 

-4oC7 lO.7 

31.0 

30.9 
30.4 

30.1 
30.3 

63.6 31.9 
61.6 29.6 

62.4 31.6 
64.8 32.0 

63.2 30,8 
60.8 31.0 

59.8 30.6 
60~2 30.6 

608 
59.5 

60.6 30.9 
58.4 30.3 

67.1 31.4 
66,5 31,9 

I310 

PE~221 
PE~21 

I R S A  
PE~22I  
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believed and recommended that the Gas Chromatog- 
raphy Subcommittee of the Instrumental Techniques 
Committee should disband or probably reorganize 
into a very small group of three to five members. This 
.group did not believe that further collaborative test- 
mg would appreciably improve the precision of gas 
chromatographic nlethods. Future  methods involving 
gas chromatography could arise in other technical 
committees of the Society, designed for a particular 
type of material. A small Gas Chromatography Sub- 
committee would act merely as an advisory group with 
no laboratory assignments. Its principal function 
would be to review the methods proposed by other 
Committees with a recommendation to the parent In- 
strumental Techniques Committee regarding adoption. 

A second group believed that, by its very nature, 
precision must be attacked by a collaborative group 
studying the causes for poor precision among labora- 
tories. They insisted that poor precision could not be 
solved by the individual analyst in a specific labora- 
tory, who is obtaining very satisfactory reproducibility 
(as defined above). Both groups appear to have recog- 
nized the fact that greater precision can probably be 

achieved only by more rigorous specifications of con- 
ditions and procedures. 

These two views were discussed throughout the past 
year, and especially at the two meetings of the Com- 
mittee in Minneapolis, Minn., and in New Orleans, La. 
At the meeting of the Gas Chromatography Subcom- 
mittee preceding the meeting of the entire Committee, 
and at which 19 members were in attendance, the fu- 
ture objectives of the Gas Chromatography Subcom- 
mittee were discussed. It  was decided that the Com- 
mittee should continue collaborative testing, and the 
following tasks were suggested for future work: 

1) Ionization detectors and programmed tempera- 
ture operation permitted as optional alternates. 

2) Precision should be improved. 
3) Means for identifying sample components should 

be provided. 
4) Standard samples for checking techniques should 

be provided or certified. 
The Subcommittee Chairman has pointed out that 

Items 1 and 2 are mutually exclusive. From what lit- 
tle is known as to how to insure better precision, it 
appears to be more or less agreed that more rigid speci- 

TABLE III 

Stud ies  of P r e p a r a t i o n  of Methyl  Es t e r s  
~ e t h o d s :  Me thano l - su l fu r i c  ac id ;  boron  t r i f l uo r ide  

Sample s :  F a t t y  acids  and  t r ig lyce r ides  c o n t a i n i n g  i so la ted  t r a n s  u n s a t u r a t i o n  an  d hydroxy l  groups .  

A. Yie ld  
(g  of e s t e r s / g  of s t a r t i n g  m a t e r i a l s )  

F r o m  Acids F r o m  T r i g l y c e r i d e s  
L a b o r a t o r y  MeOH-H2SO¢ BFa  MeOt t - t tuSO~ B F a  

1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 .03 1 .01  0 .96  0 .95  
2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 :97  i : 5 3  0 .98  ...... 
4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 .95  0 .97  0 .97  ...... 
6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 .03 1 .03 0 .98  ...... 
7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 .99  1 .00  0 .98  ...... 

B .  t-Iydroxyl V a l u e  

F r o m  Acids F r o m  Tr ig lyce r i de s  

L a b o r a t o r y  Methyl  E s t e r s  by O r i g i n a l  Methyl  E s t e r s  by 
O r i g i n a l  I'I2SO~ BF8 ~I2S04 BFa  

1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

8 4 , 4  

83 .1  

77 .0  
83 ,9  
84.3  

78 .9  7 7 . 4  

82 .8  82 .8  

78.8  75 .8  
...... 92 .4  

79 .7  

84.1 

78.1  
84 .6  

78 .4  ...... 

84 .1  ...... 

77 .8  ...... 
84 .2  ...... 

C. T r a n s  Content  

F r o m  Acids  F r o m  Tr i j  : lycerides 

L a b o r a t o r y  O r i g i n a l  Me thy l  E s t e r s  by O r i g i n a l  Methyl  Es t e r s  by 
( % I-I2S0t BFa  ( %  T r i e l a i d i n )  H~SO~ BFa  

e la id lc )  ( %  Methyl  e l a ida t e )  As r epo r t ed  Correc ted  a ( %  me. e l a ida t e )  

1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 8 . 6  27 ,0  25 .7  33 .1  2 9 . 6  27 .1  ...... 
2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26 ,0  24 .1  24 .1  28 .9  2 5 . 4  24 .9  ...... 
4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25 .5  2 6 . 6  2 4 . 5  2 5 . 6  22 .1  24 .9  ...... 
6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25 .6  24 .8  25 .3  25 .7  22 .2  25.2  ...... 
7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23 .7  20 .9  2 1 . 4  24 .2  20 .7  20 .9  ...... 

Cor rec ted  for  abso rp t ion  of t r i g lyce r ide s  a t  10.3/* by s u b t r a c t i n g  3.5 f rom r epo r t ed  values .  Th i s  cor rec t ion  r e p r e s e n t s  the a v e r a g e  t r a n s  content  
ca lcu la ted  for  9 n a t u r a l  fats,  wh ich  o therwise  showed no t r a n s  w h e n  a n a l y z e d  as methyl  es ters ,  (Tab l e  2, F i r e s tone  and '  Y i l l a d e l m a r ,  J A O C S  4 4 ,  
4 5 9 - 6 4  ( 1 9 6 1 ) .  

D.  R ic ino le i c  Acid Conten t  

Acids  T r i g l y c e r i d e s  

Methyl  E s t e r s  
( %  Methyl  r i e ino lea t e )  

L a b o r a t o r y  

1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

O r i g i n a l  
( % ac id )  
F r o m  O H  

va lue  
M e 0 t t  : /-I2SOa 

F r o m  O H  
v a l u e  B y  GLC 

4 3 . 9  ...... 

46 ,1  40 .3  

g~:~ 43.7 
43 .9  42  
...... 41 .4  

BFa  
:~rom O H  

v a l u e  

43 .1  

4 6 . 1  

4 1 . 4  
42 .2  
51 .4  

B y  GLC 

40 .3  

42  
41 .5  

O r i g i n a l  
( %  t r i -  

r i c ino l e in )  
F r o m  O H  

va lue  

Methyl  E s t e r s  
( %  Methyl  r i e ino lea t e )  

M e O t t  : I-LSO~ 

F r o m  O H  
va lue  B y  GLC 

44 .9  

44 .6  

41 .2  
45 .0  
45 ,2  

44 .1  

46 .6  

43 .3  
46 .9  

43 .6  

46 ,8  

43 .3  
46 .9  

40 .3  

44 .4  
44  
42 .2  
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fications of instrument conditions and operating pro- 
cedures will be required, thus further limiting free- 
dora in choice of equipment and operating conditions. 

The Subcommittee on Gas Chromatography has 
taken a leading part in establishing liaison with other 
organizations. The method published by the Subcom- 
mittee, AOCS Ce 1-62, has been reviewed by ASTM 
Committee E-19  on Gas Chromatography. It has ap- 
peared in expanded form on a letter ballot to ASTM 
Committee D-1  members: It has been adopted in es- 
sentially this same form by the AOAC. Copies of the 

T A B L E  I V  

S t u d y  of P r e p a r a t i o n  of Methy l  E s t e r s  

Ester i f i cat ion  Trial  N o .  3 

Methano l  Su l fur i c  A c i d  P r o c e d u r e  

A. Effect  on Iso!ated  trans U n s a t u r a t i o n  

S a m p l e  

Orig ina l  Mater ia l s  . . . . . . . . . . . .  

A v e r a g e  . . . . . . . . . . . . . . . . . . . . . . . . .  

Methyl  Es ters  
Lab N o .  1 . . . . . . . . . . . . . . . . . . . . .  

Lab No.  3 . . . . . . . . . . . . . . . . . . . . .  

Lab N o .  5 . . . . . . . . . . . . . . . . . . . . .  

Lab N o .  7 . . . . . . . . . . . . . . . . . . .  

L a b  N o .  8 . . . . . . . . . . . . . . . . . .  

Lab N o .  9 . . . . . . . . . . . . . . . . . . . . . .  

A v e r a g e  . . . . . . . . . . . . . . . . . . . . . .  

S . D  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Glycer ides  G - 3  

B - I R , 5 A  I P E - - 2 2 1  ! 
. . . . .  l 

% t rans  % trans  
2 5 . 5  2 3 . 6  
2 7 , 7  [ 2 4 . 5  

2 6 . 6  2 4 . 1  

2 3 . 0  2 3 . 7  
2 5 . 3  2 1 . 7  

2 3 . 4  2 2 . 2  
1 9 . 5  2 2 . 5  

2 6 . 5  2 5 . 0  

2 4 . 5  2 3 . 4  
2 8 . 5  2 2 . 5  

2 2 . 0  2 2 . 7  

2 3 . 2  2 2 . 2  
2 5 . 0  2 0 . 2  

2 4 . 0  2 2 . 7  

~ . 5  1 . 4  

Acids  A - 3  

B - I R S A  ] P E - - 2 2 1  

% t rans  % trans  
2 2 . 8  2 1 . 9  
2 4 . 1  2 3 . 0  

23.--5 2 2 . 5  

2 3 . 7  2 3 . 2  
2 5 . 5  2 3 . 5  

2 3 . 0  2 2 . 2  
2 5 . 3  2 1 . 5  

2 5 . 8  2 4 . 2  
2 7 . 8  2 3 . 2  

2 3 . 4  2 3 . 0  
2 8 . 5  2 6 . 3  

2 3 . 2  2 1 . 7  
2 8 . 5  2 3 . 2  

2 3 . 0  2 2 . 2  
2 5 . 5  2 1 . 2  

2A .2 ~ 3 ._oo 
2 .1  1 . 4  

B.  Effect  on H y d r o x y l  Content  

Glyeer ides  G - 3  Ac ids  A--3  
S a m p : e  

Orig ina l  Mater ia l s  

Methyl  Es ters  : 
Lab N o ,  1 . . . . . . . .  

Lab N o .  3 . . . . . . . .  
Lab N o .  5 . . . . . . .  
Lab N o .  7 . . . . . . . .  
Lab N o .  8 . . . . . . . . .  
Lab N o ,  9 . . . . . . .  

O H  V a l u e  % Ric ino lea te  

5 1 . 6  2 8 . 7  

5 9 . 5  3 3 . 2  
6 8 . 1  3 8 . 0  

1 8 6 . 7  1 0 4 . 2  
6 0 , 1  3 3 . 5  
6 0 . 1  3 3 . 5  
7 3 . 2  4 0 . 8  

O H  V a  u e  t % 

. . . .  ; o 7 - , I  

8 3 , 0  
4 0 , 3  

6 0 . 1  
1 9 . 5  
2 9 , 1  
5 7 , 4  

Ric ino lea te  

3 2 . 2  

4 6 . 3  
2 2 . 5  
3 3 , 5  
1 0 . 8  
1 6 . 2  
3 2 , 0  

C. Effect. on D i e n e  Conjugat ion  

D i e n e  C o n j u g a t i o n  
S a m p l e  

Or ig ina l  Mater ia l  . . . . . . . . .  

A v e r a g e  . . . . . . . . . . . . . . . .  

Methyl  E s t e r s  : 
Lab No~ 1 . . . . . . . . . . . . . . . . .  

Lab N o .  3 . . . . . . . . . . . . . . . . .  

Lab N o .  5 . . . . . . . . . . . . . . . .  

Lab N o ,  7 . . . . . . . . . . . . . . . . .  

Lab N o .  8 . . . . . . . . . . . . . . . . .  

Lab N o .  9 . . . . . . . . . . . . . . . . .  

A v e r a g e  . . . . . . . . . . . . . . . . . .  

s . n  . . . . . . . . . . . . . . . . . . . . . . . . .  

Glycer ides  G - 4  

% 1 8 : 2  conj.  
2 6 . 5  
2 7 , 2  

2 6 . 9  

2 8 . 0  
2 8 . 1  

2 6 . 8  
2 7 , 4  

1 9 , 1  a 
1 9 . 3  a 

2 5 . 2  
2 5 . 5  

2 7 . 2  
2 7 . 4  

2 4 . 7  
2 4 , 9  

2 6 , 5  

1 ,3  

Acids  A - 4  

% 1 8 : 2  conj.  
2 7 . 9  
2 8 . 1  

2 8 . 0  

2 8 . 1  
2 8 . 5  

2 7 . 8  
2 8 . 1  

2 6 . 6  
2 6 . 7  

2 9 . 0  
2 9 . 4  

2 5 . 7  
2 5 . 8  

2 5 . 4  
2 5 . 6  

2 7 . 2  

1 . 4  

a Not  inc luded  in average  

final draft have been received for comment and were 
distributed to all Subeommittee members at about the 
time of the New Orleans meeting of the Subcommittee. 

Spectroscopy Subcommittee 
At  the first meeting of the Instrumental Techniques 

Committee during the past year, the Spectroscopy 
Subcommittee discussed the advisability of rechecking 
the secondary standards which are distributed for use 
with AOCS Method Cd 14-61 for the determination of 
isolated trans isomer content by means of IR spee- 
troscopy. These secondary standards were established 
several years ago to enable oil chemists to use the IR 
procedure for quantitative determinations of isolated 
trans isomers without the necessity of preparing the 
labile primary standards otherwise necessary to ca l l  
brate the IR spectrophotometer. The secondary stand- 
ards are based on very highly purified primary stand- 
ards, elaidic acid, methyl elaidate and trielaidin. A 
complete set of secondary standards consists of six 
samples, fatty adds, methyl esters and triglyeerides 
containing a " h i g h "  level of isolated trans content, 
40-60%, and a " l o w "  level, 10-30%, precisely deter- 
mined by the entire Subcommittee. Over fifty sets of 
these standards have been distributed and, although 
tests indicate that they are very stable, it was deeided 
that the extent of interest and the necessity for re- 
liable secondary standards was of sufficient importance 
that the Subcommittee should reexamine the trans 
eontent of these seeondary standards. Through the 
excellent cooperation of Anderson, Clayton & Com- 
pany, and of the Hormel Institute, new primary stand- 
ards of elaidic acid, methyl elaidate and trielaidin 
were obtained and carefully checked by each member 
of the Subcommittee. The set of six secondary stand- 
ards were remeasured using these new primary stand- 
ards for instrument calibration. Results are given in 
Table II. These results confirm the opinion that the 
secondary standards had not altered appreciably dur- 
ing the years they have been distributed. The small 
differences in the absolute values may indicate very 
slight changes in the secondary standards, or they 
may be indicative of slightly different values for the 
new primary standards as compared to those prepared 
and measured some years ago. While the changes in 
the values are very small, the Subcommittee at its 
meeting in New Orleans, in April, 1964, voted to use 
the newer values. These new values will be given to 
each analyst requesting the secondary standards. 

At  their meeting in New Orleans in April,  where 
the above decisions were made, the Spectroscopy Sub- 
committee considered future objectives. The popu- 
larity of the IR method for determination of isolated 
trans isomers indicates that if readily available, a 
method for the determination of t rans- trans and cis- 
trans conjugated dicnes by IR spectroscopy would be 
very helpful to many oil chemists. Methods to accom- 
plish these determinations are available in the litera- 
ture, but unless the individual analyst can obtain the 
required primary standards, pure t rans- trans and eis- 
trans conjugated acids, esters and triglycerides the 
quantitative aspects are not readily available. The 
Subcommittee voted to work on an AOCS procedure 
which would be based on stable secondary standards, 
which like the standards for isolated trans isomers, 
could be furnished to analysts interested in using the 
proposed procedure. Work on this method will con- 
t inue during the next year. The Subcommittee also 
voted to investigate further problems in background 
corrections in the quantitative determination of small 
quantities of isolated trans isomers in triglyeerides. 
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Special Task Group for Preparation of Methyl Esters 
This Task Group was established to devise and 

recommend a method for the preparat ion of methyl 
esters from either the free acids or from the triglyc- 
erides, which would be rapid, reliable, simple and 
widely applicable. The method was to be designed 
especially for  the preparat ion of methyl esters as re- 
quired for analyses by either inf rared speetropho- 
tometry or by gas Chromatography. The first collabo- 
rative investigations of this group with soybean oil 
fa t ty  acids showed that  the methanol :acid and the 
methanol:BFa procedures were preferred by a ma- 
jor i ty  of the collaborators and were most promising 
C3). As their  second collaborative effort, the Task 
Group obtained a triglyceride sample containing ap- 
proximately 25% elaidate and 40% ricinoleate, and 
prepared mixed fa t ty  acids. Portions of each of these 
materials were sent to collaborating laboratories for 
preparat ion of methyl esters from the fa t ty  acids by 
the Methanol :sulfuric acid and by the methanol :BFa 
methods and from triglycerides by the methanol :sul- 
furic  acid procedure. These collaborative tests, in 
which seven laboratories participated, were completed 
and analyzed early during the past year. Results are 
given in Table III .  F rom a yield standpoint,  both 
procedures give essentially complete r e c o v e r y  of 
methyl esters. The hydroxyl  values and the content of 
ricinoleate calculated from them and from GLC analy- 
sis indicate little or no loss of hydroxyl  groups during 
esterifieation of either acids or triglycerides. Similar 
conclusions can be derived from the results of trans 
determination. Both methods appear  equally satis- 
factory, and can be used to prepare methyl esters from 
fa t ty  acids containing hydroxyl  groups and isolated 
trans unsaturation. However, the methanol:H2SO~ 
procedure can be used to prepare  esters directly f rom 
triglyeerides. Because of this wider applicability, and 
because the Uniform Methods Committee has re- 
quested that  we limit our recommendation to a single 
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method, the Task Group voted to devote a major  por- 
tion of its fu ture  efforts to fu r ther  s tudy of this 
method. 

A draf t  of a Tentative Method for the preparat ion 
of methyl esters by the methanol:H~S04 procedures 
has been prepared. This d ra f t  was discussed at the 
Spectroscopy Subcommittee Meeting on Monday, Apri l  
20, in New Orleans, La. The dra f t  will be sent to all 
members of the Task Group for their  comments, 
changes, and corrections before it is submitted to the 
Instrumental  Techniques Committee with recommen- 
dation for referral  to the Uniform Methods Committee 
for  inclusion as a Tentative Method of the Society. 

A th i rd  collaborative effort of this Task Group con- 
sisted of a test of the methanol :sulfuric acid procedure 
when employed to prepare methyl esters f rom glyc- 
erides and fa t ty  acids containing isolated trans un- 
saturation, conjugated diene and hydroxyl  groups. 
Results of this collaborative test, in which six labora- 
tories part icipated are given in Table IV. This method 
appears to have little, if  any effect on trans unsatura- 
tion or on conjugated diene content. The hydroxyl  
determination of these samples were, however, very  
inconsistent, and fur ther  collaborative effort is being 
planned to ascertain the reason for this inconsistency. 

ROBERT T.  O 'CONNOR,  Chairman 
E .  M.  SALLEE, S u b c o m m i t t e e  C h a i r m a n  

ROBERT R. ALLEN, Subcommittee Chairman 
W .  T.  COLEMAN, Subcommittee Chairman 
J. R. CmPAULT, Subcommittee Chairman 
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• Letter to tke Editor 

Mean First Double Bond Distance in Natural Fat Fatty Acids 
and Its Influence on Azelaoglyceride Analysis 

T HE MEAN POSITION of the first double bond (mean 
first double bond distance, MFDB)  in the unsatu- 

rated fa t ty  acids in a natural  fa t  determines the 
miseellar molecular weight (MMW) of the dibasic 
acids remaining in the azelaoglyeerides when the fat  
is oxidized and is of essential importance in azelao- 
glyceride analysis. Pr ior  to 1955 it was the custom 
to assume that  the MFDB distance in the common 
vegetable and animal fats of palmitie-stearic-oleie- 
linoleic type was nine carbon atoms corresponding to 
azelaic acid and this assumption was made use of in 
the original gravimetric azelaoglyeeride analysis 
technique (1). 

The following evidence, however, rendered the 
above assumption untenable:  

A. Examinat ion by an improved lead salt procedure 
showed that  the common vegetable a n d  animal fats 
contained a minimum of 2-8% of solid iso-oleic acids, 
based upon the amount of unsaturated acids present 
(2). Since vegetable fats as well as lard did not 

show presence of trans isomers by IR spectrophotom- 
etry, the iso-oleie acids in these would be cis-positional 
isomers (2). 

B. Various proportions of A s:9 cis-octadeeenoic 
acids were detected in purified oleie acid from various 
sources (3-5) ; however, purification will usually tend 
to remove isomers occurring in smaller proportions. 

C. More recently evidence obtained by recalculating 
earlier data on ripening niger seed (5) and on "a f t e r -  
r ipen ing"  linseed (7) has indicated that  the more 
unsaturated acids in vegetable fats are produced by 
a process of desaturation of the less unsaturated and 
in the case of linseed this was fur ther  confirmed by 
the new technique of X "ex tended  af te r - r ipening"  
(7). I t  is hence quite possible that  polyethenoid acids 
in natural  fats also may not contain the first double 
bond exclusively in the A :~:~° position since they may 
possibly be derived from all the monoethenoid acids. 

I f  the MFDB distance is different f rom the assumed 
nine carbon atoms then the original calculations of 


