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used. Corrections may also be necessary if the B H T /  
B H A  ratio is high. 

Extraction a~d Recovery of BHA from Fats. Sol- 
vent extraction was the preferred  method for recov- 
ery of BHA. It  permits the separation of B H A  from 
B H T  (if  present) and allows a higher B H A  concen- 
trat ion than other methods. 

T A B L E  I 
Recovery of B H A  from L a r d  

Lo t  and sample No. 

A1 ......................................... 
A2 ......................................... 
A8 ......................................... 
A4 ......................................... 

A5 ......................................... 

B1 ......................................... 
82 ........................................ 
B~ ........................................ 
CI ......................................... 
C2 ......................................... 
C8 ......................................... 
D1 ........................................ 

We igh t  
of 

sample 
g-. 

10 
10 
10 
10 

10 

10 
10 
15 
10 
15 
15 
15 

An t iox idan t  
added to 200 g. 

lard,  mg. 

1O.O B H A  
10.0 B H A  
10.0 B H A  
10.0 B H A  

3.0 P G a  
10.0 B H A  

3.0 P G  
10.0 B H A  
10.0 B H A  
10.0 B H A  

5.0 B H A  
5.0 B H A  
5.0 B H A  

10.0 B H A  
10.0 B H T  

B H A  
found in 

100 g. 
lard, rag. 

9.6 
9.6 
9.6 
9.8 

9.8 

10.1 
10.1 
10.7 

4.6 
5.0 
5.0 
9.7 

a Propy l  gallate. 

Various difficulties involving turbidity,  emulsion 
formation, or interference with maximum color devel- 
opment were encountered. These ruled out extraction 
with 72% ethanol f rom a solution of fa t  in eyclohex- 
ane (5), extraction with methanol from a chloroform 
solution of fa t  (1),  or direct extraction with 72% 
ethanol st irred through fat  with a Blendor. 

Best results were obtained with the modification of 
the method of Mahon and Chapman (4), which in- 
volved extraction from a solution of a larger sample 
(15 g.) of lard dissolved in petrolemn ether since this 
resulted in better recovery of BHA. When propyl  
gallate was present, it  was removed prior  to extrac- 
tion of the B H A  (3). 

Freshly  rendered lard with a peroxide value of 
1.5 m.e./kg, was used for the recovery studies. The 
B H A  was extracted immediately af ter  incorporation 
because repeated warming and cooling of a fa t  con- 
taining B H A  resulted in a significant lowering of 
B H A  concentration in a very  short time. Whether  
this is due to loss of antioxidant  by volatilization or 
conversion to forms which no longer give the color 
reaction has not been determined. 

Determination of BHA in Fats and Oils. Transfer  
15 g. of melted fat  or oil to a 500-ml. separatory fun- 
nel with the aid of 50 ml. of petroleum ether (b.p. 
30-60~ Ext rac t  with three 25-ml. portions of 72% 
ethanol by continuously invert ing the funnel for 3 
rain. Follow with a 1-min. extraction, using 60 ml. of 
72% ethanol. Let the phases separate well between 
each extraction. Fi l ter  the combined extracts through 
2 Whatman #54 filter papers and make up to a final 
volume of 150 ml. with 72% ethanol. 

I f  propyl  gallate is present, it should be extracted 
from the dissolved fat by the methods of Mahon and 
Chapman (3) prior to the extraction with ethanol. 

Add 2 nil. of cold Ehrl ich reagent (1:100) to 7 ml. 
of the extract  and then, drop by drop, add 1 ml. of 
7 N NaOH with constant shaking. Read the optical 
density af ter  10 min. in a speetrophotometer at 535 
m~, using a blank of 7 ml. 72% ethanol, 2 ml. of 
Ehrlich reagent, and 1 ml. of 7 N NaOH. (Blanks 
made of extracts of the same lard containing no B H A  
differ from the 72% ethanol blank only by the range 
of error of the method.) 

Calculate the quant i ty  of BH A  in the fat  in per- 
eentage from the following equation: 

% B H A  in fat = (1000/7)c 
e = concentration of B H A  in the 10-ml. final vol- 

ume of the determination. Determine " c "  
f rom the s tandard curve. 

Precision of the Method. The precision of the method 
has been checked by using different aliquots of a 72% 
ethanolic extract  from fat  containing B H A  and mak- 
ing them up to 7 nil. with 72% ethanol prior to color 
development. The B H A  concentration also was meas- 
ured in 6 ml. of the extract  plus 1 ml. of a solution of 
known concentration of B H A  in 72% ethanol. The 
deviations ranged from 0.0001 to less than 0.0003% 
of the BH A  in the fat or 1 to less than 3% of the 
antioxidant added (0 .01~) .  
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Report of the Spectroscopy Committee, 1959-60 

A A MEETING held at the Roosevelt hotel, New 
Orleans, La., during the 50th Annual Meeting 
of the Society, April 20-22, 1959, the Spectros- 

copy Committee decided that  collaborative tests to ex- 
tend the scope of the infrared absorption method for 
isolated trans ethylenic bonds I to the analysis of long- 
chain fa t ty  acids directly should be the next activity. 
I t  was also decided that  efforts to make the secondary 
standards, required by users of this method, readily avail- 

1 Hereinafter in  this  report referred to as "trans content"  or "trans-isomers." 

conversion to the methyl  esters, has been undertaken. 
In addition, fa t ty  acid methyl esters and triglycerides 
of high and low trans isomer content have been analyzed 
by the entire committee and established as secondary 
standards for the method as published (1). 

A single meeting was held during the year, in connec- 
tion with the Annual Meeting in Dallas, April 4-6, 1960. 
able should be expedited. Accordingly during the past 
year collaborative investigation of an analysis of fa t ty  
acids directly for their trans content,  i.e., without prior 
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Present  Status 

Following collaborative work a year ago, the com- 
mittee recommended to the Uniform Methods Commit- 
tee a proposed A.O.C.S. Tentative Method for Isolated 
l r a n s - I s o m e r s  by Means of Infrared Absorption Spee- 
trophotometry (1). This method provided techniques 
for the determination of t rans  isomers in natural or 
processed esters and triglycerides of long-chain fatty 
acids but required that the free long-chain fatty acids 
be converted to their methyl esters prior to analysis. 
The Uniform Methods Committee has objected to 
adoption of this method as an A.O.C.S. Tentative 
Method until a technique for the conversion of the 
fat ty acid samples to their methyl esters could be in- 
cluded. Accordingly a section entitled "Preparation of 
Methyl Esters of Fat ty  Acids by Use of Diazomethane" 
was added to the method. However review of this pro- 
posed change made it quite evident that there is con- 
slderable disagreement among oil chemists as to how a 
long-chain fat ty acid can most suitably be converted 
to its methyl ester. Attempts to conciliate various 
views have held up adoption of the Infrared Absorption 
Method as a Tentative A.O.C.S. method. 

At the 1960 meeting of the Spectroscopy Committee 
this problem was considered, and after considerable 
discussion it was unanimously agreed by the seven of 
the 10-member committee present that incorporation 
into the Isolated t r a n s - I s o m e r s - - I n f r a r e d  Spectropho- 
tometric Method of the experimental procedure from 
an unpublished modification of the diazomethane method 
entitled "The Esterification of Fat ty  Acids with Diazo- 
methane on a Small Scale" by Hermann Schlenk and 
,lo~nne L. Gellerman, of the Hormel Institute, Univer- 
sity of Minnesota, Austin, Minn., would be most satis- 
factory. J.R. Chipault, a member of the committee 
from the Hormel Institute, has provided copies of the 
procedure. 

As a result of decisions at the 1960 meeting in Dallas 
the method, as printed in the Journal (1), will be modi- 
fied not only to include this procedure for converting 
the long-chain fat ty acids to their methyl esters, where 
required, but (see below) will include a provision for the 
analysis of t r a n s - i s o m e r s  in long-chain fatty acids di- 
rectly where the t r a n s - i s o m e r  content is above 15c7c. 
Provision for long-chain fatty aeid secondary standards 
will be added to these already available for the esters 
and triglycerides of long-chain fatty acids. All of these 
secondary standards will continue to be available for 
distribution by the chairman of the Spectroscopy Com- 
mittee. 

Collaborative W o r k  

As a collaborative test to extend the scope of the 
infrared absorption method for isolated t rans  to the 
analysis of long-chain fatty acids directly, 11 samples 
were furnished each committee member as follows: 

a) samples to establish secondary standards: 

No. 1. Triglyceride-trans content ca. 50% 
No. 2. Triglyceride-trans content ca. 20c)~ - 
No. 3. Methyl Ester-trans content ca. 40% 
No. 4. Methyl Ester4rans content ca. 10~/~ 

b) samples to test direct analysis of fatty aci4s: 

Two primary standards 
Elaidic acids ca. 99 + % 

Five analytical samples: 
No. 1 through No. 5, trans content 3--40% 

Each committee member was asked to analyze each 
sample at least in duplicate on at least two different 

days, on as many different infrared spectrophotometers 
as were available to him. Results were received from 
all 10 members of the Spectroscopy Committee and are 
given in Tables I and II. A statistical analysis of their 
data is given in Table III. 

Considering the test materials (after dropping ana- 
lytical sample No. 2) as entities for study, the data 
were analyzed in eight analyses, one for each material. 
Considering the 11 instruments (10 laboratories with 
two instruments at one) as entities, the same data were 
analyzed in 11 analyses, one for each instrument. 

The eight standard deviations of determinations 
within days for the several samples did not seem to 
increase with the general level of percentage of t rans  
in the samples as often happened with such data and 
as apparently happened last year. 

The standard deviations of both days and determina- 
tions within days seemed to be considerably higher for 
one instrument than for the others. A test of signifi- 
cance revealed significant differences among the instru- 
ments in this respect, so that the instrument with 
greater internal variability within samples was deleted 
from the statistical treatment of the study illustrated 
in Table II[. The standard deviations as recomputed 
for eight of the test materials, omitting the questionable 
instrument, did show a tendency to increase as the per- 
centage of l rans  in the samples inereased. This ability 
to see an expected trend after freeing the remaining 
results of the obscuring effects of the highly variable 
data from the one instrument is regarded as further 
evidence that dropping the variable instrument is a 
justified proeedure if the objective is to determine some- 
thing of the variability of the procedure in laboratories 
which seem to be in control. 

The results from the remaining 10 instruments were 
analyzed by the method developed by Mandel and his 
associates at the National Bureau of Standards (2, 3, 4). 
Since the standard deviations were found to be related 
to the sample means as follows: 

(1) standard deviation = 0.264 + (0.007)(% t rans ) ,  

the data were transformed as follows: 

(2) Z = 1000 (1 + log (0.264 + 0.007y)) 

where Z is the transformation of y, and y is the average 
percentage of t rans  for two determinations on each of 
two days. The primary findings of the analysis of the 
transformed data are summarized in Table III. 

Table III  shows, for the arbitrarily selected values 
of y --- 10, 20, 30, 40, and 50 percentage of t rans ,  the 
transformation values, Z, of such l rans  percentages. 
Also shown are the estimated variances of single obser- 
vations on materials of this t rans  content expressed in 
several ways: ~r (Z)= estimated variance of trans- 
formed units, V(y) = estimated variance of natural 

units, X/Y-(yi = standard deviation of natural units, 
and C.V. = coefficient of variation = standard devia- 
tion expressed as a percentage of the mean percentage 
of t rans .  One may note that the variance of transformed 
units, ~r(Z), does not seem to be related to the average 
t rans  value, though both the variance, V(y), and 

standard deviation, ~/V~y~, of natural units do in- 
crease with the increased percentage of t rans .  Though 
materials of higher t rans  content have greater absolute 
variations (x/V-(y)y) in Table I I I )  than materials of 
lower content, these variations are smaller by per- 
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TABLE I 

Spectroscopy Commit tee  Collaborat ive Test ing for Isolated Trans 

V o L .  38 

Analyt ical  Samples 
Collaborator Date  and 

No. ins t rument  Long-chain fatt: acid Long-chain fa t ty  acid Long-chain fa t ty  acid 
No. No. 2 No. 3 

1 . . . . . . . . . . . . .  1st day 
2nd day 

Perkin-Elmer 21 
2 . . . . . . . . . . . .  1st day 

2nd day 
Perkin~Elmer 21 

3 . . . . . . . . . . . .  1st day 
2nd day 

Ferkin-Elmer 21 
4 . . . . . . . . . . . . .  1st day 

2nd day 
IR-4  

5 . . . . . . . . . . . . .  1st day 
2nd day 

Perkin-Ehner 21 
6 . . . . . . . . . . . . .  1st day 

2nd day 
IR-4 

6 . . . . . . . . . . . . .  1st day 
2nd day 
IR-5 

7 . . . . . . . . . . . . .  1st day 
2nd day 

Perkin-Elmer 21 
8 . . . . . . . . . . . . .  1st day 

2nd day 
IR,-4 

9 . . . . . . . . . . . . .  1st day 
2nd day 

Perkin-Elmer 21 
10 . . . . . . . . . . . .  1st day 

2nd day 
Perkin-Elmer 21 
Average 
Standard  

deviat ion 

a 

0.182- 
0.177 

0.172 I 
0.170 

0.192 
0.194 

0.189 
0.206 

0.184 
0.175 

0.172 
0,170 

0.182 
0.183 

0.182 
0.182 

0.174 
0.180 

0.180 
0.178 

0.184 
0.176 

% I 
Trans 

4 o . - ~ -  
39.2 

3s.o I 
37.8 I 

38.5 
38.8 

38,6 
40.6 

39.0 
38.4 

37.0 
36.7 

38.8 
39.1 

39.0 
39.0 

38.2 
38.4 

38.8 
38.4 

41.7 
39.9 

)evls 
t ion 
[rom 
~ea]2 

0.37 

0.83 
1.03 

0.33 
0.03 

0.23 
1.77 

0.17 
0.43 

1.83 
2.13 

0.03 
0.27 

0.17 
0.17 

0.63 
0.43 

0.03 
0.43 

2.87 
1.07 

Devia- 
tion 

% from 
Trans , a mean 

0.015 3.4 I 0.01 
I 

0.020 4.4 0,99 
0.020 4.6 1,19 

0.022 4.6 
0.015 3.3 

0.007 1.5 
0.098 1.6 

0.012 2.5 
0.011 2.4 

0,031 6.6 
0,027 5.8 ] 

o.oo8 1.6 I 
0.008 1.8 I 

0.016 3,6 
0.018 3.8 I 

I 

3.41 

1.52 I 

0.038 8.6 1.22 
0.038 8.6 1.22 

0.039 7.8 0.42 
0.037 7.4 0.02 

0.042 8.7 1.32 
0.044 8.7 1.32 

0.037 8.0 0.62 
0.035 7.7 0.32 

0.029 6.2 1.18 
0.030 6.4 0.98 

0.030 6.0 1.38 
0.030 6.5 0.88 

0.040 I 8.6 ! 1.22 
0,039 ] 8.4 1.02 

0.027 6.0 1.38 
0.032 i 6.9 0.48 

0.038 8.3 0.92 
0.040 8.5 1.12 

0.022 5.1 2.28 
0.022 5.0 2.38 

7.38 1.02 

1.20 

38.83 0.76 1.19 

1.11 

T A B L E  I I  

Spectroscopy Commit tee  Collaborative Test ing for Isolated Trans 

Secondary Standards 
Collaborator Date  and 

No. ins t rument  iglyceride Triglyceride I Methyl  ester Methyl  eater 
No. 1 No. 2 ] No. 3 No. 4 

fa t ty  acid I Long-chain fa t ty  acid Long-chain 
No. 4 I No. 5 

a Trans )evia- ] Devia- t ion  I ] t ion 
% from I I % from 

mean a Wrans mean 

0 . 0 . 0 6 9 - ; ~ - -  0~70-- ~.122-- 27.1 1.78 
0.069 / 15.4 0.80 0.118 26.3 0.98 

] 
0.068 15,1 0 5 0  0.114 25.4 0.08 
o o67~ 14,s 0 2 0  0 . 1 1 0 t 2 4 . 2  1.12 

0.066 13.3 1.30 0.124 24.s 0.~2 
25.2 0.069 13.8 0.80 / 0.126 0.12 

0.075 15.3 0.70 0.126 25.7 0.38 
0,079 15.6 1.00 0.135 26.6 1.28 

0.068 14.6 O,00 0.110 23.7 1.62 
0.068 14.9 0,30 0.109 24.0 1.32 

0.062 13.3 1.30 9.114 24.6 0.72 
0.064 13.8 0.80 0.112 24.2 1.12 

0.069 14.8 0.20 0.123 26.2 0.88 
0.068 14.6 0.00 0.120 25.8 0.48 

0.072 15.3 0.70 0.120 25.8 0.48 
0.072 15.3 0.70 0.118 25.3 0.02 

0.062 13.6 1.00 0.112 24.6 0.72 
0.07C 15.0 0.40 0.118 25.3 0.02 

0.07~ 15.7 1.10 0 .122  26.4 1.08 
0,072 15.7 1.10 0.118 25.5 0.18 

0,057 12.9 1.70 0.111 25.2 0.12 
0,057 13.0 1.60 0.111 25.2 0.12 

14.60 0,77 25.32 0.69 

0.92 0.89 

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

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

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

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

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

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

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

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

8 . . . . . . . . . . . . .  

9 . . . . . . . . . . . . .  

10 . . . . . . . . . . . . .  

1st day 
2nd day 

Perkin-Elmer 21 
1st day 
2nd day 

Perkin-Elmer 21 
1st day 
2nd day 

Perkin-Elmer 21 
1st day 
2nd day 
IR-4 
1st day 
2nd day 

Perkin-Elmer 21 
1st day 
2nd day 
IR-4 
1st day 
2nd day 
IR-5 
1st day 
2nd day 

Perkin-Eimer 21 
1st day 
2nd day 
IR-4 
1st day 
2nd day 

Perkin-Elmer 21 
1st day 
2nd day 

Perkin-Elmer 21 
Average 
Standard  

Devia t ion 

% 
Trans 

50.5 
49.8 

50.6 
50.0 

51.4 
51.4 

50.4 
50,4 

51.7 
53.3 

54.8 
54.6 

53.6 
53.3 

52.6 
52.4 

54.0 
53.9 

50.9 
51.4 

50.2 
50.3 

51.89 

Devia- 
t ion 
froIn 
mean 

1.39 
2.09 

1.29 
1.89 

0.49 
0.49 

1.49 
1.49 

0.19 
1.41 

2.91 
2.71 

1.71 
1.41 

0.71 
0.51 

2.11 
2.01 

0.99 
0.49 

1.69 
1.59 

1.41 

1.62 

a Tran,  

9.110 23.9 
0.109 23.7 

0,104 23.6 
0.102 23.2 

0,118 24.4 
0.118 24.4 

0.111 22.8 
0,115 22.6 

0,110 24.7 
0,108 24.5 

0.106 24.9 
0.106 24.9 

0,108 24.6 
0.106 24,3 

0.114 25.2 
0.120 26.2 

0.110 ] 25,0 
0.112 25.6 

0,105 22.2 
0.108 22.8 

0,109 23.0 
0.109 23.0 

24.07 

Devia-  " . . . .  " / Devia- 
t ion I t ion 

i from % I from 

! 37.3--  

a Trails / mean 

38.0 0.15 
0.17 0.175 
0.37 0.178 

0.47 0.164 36.2 1.95 
0.87 0.164 36.3 1.85 

0.33 0.182 37.2 0.95 
0.33 0,184 37,8 0.35 

1.27 0,178 36.2 1.95 
1.47 0.189 37.4 0.75 

0.63 0.178 40.5 2.35 
0.43 0.175 39.8 1.65 

0.83 0.172 39.5 1.35 
0.83 0.172 39.4 1.25 

0.53 9.172 38.4 0.25 
0.23 0 .172  38.5 0.35 

1.13 0.178 38.6 0.45 
2.13 0.176 38.3 0,15 

0.93 0.174 38.2 0.05 
1.53 0.178 39.0 0.85 

1.87 0,166 38.4 0.25 
1.27 0.169 39.2 1.05 

1.07 0,180 37.7 0.45 
1.07 0.179 37.4 0.75 

0.90 38.15 0.91 

1.07 1.16 

0.046 

0.042 
0.042 

0.053 
0.054 

0.050 
0.053 

0.046 
0.046 

0,047 
0.047 

0.048 
0.044 

0,040 
0,047 

0,048 
0,046 

0,042 
0.042 

0,045 
0.044 

% 
a Trans 

0.045 ~.5-- - -  
[ 9.9 

9.3 
9.4 

10.8 
11.0 

10.2 
10.1 

10.5 
10.6 

10.8 
10.7 

I0.1 
10.0 

8.7 
10.2 

10.5 
10.1 

11.4 
11.4 

9.~ 
9.] 

10.] 

Devia- 
t ion 
from 
mean 

0.66 
0.26 

0.86 
0.76 

0,64 
0.84 

0.04 
0.06 

0.34 
0.44 

0.64 
0.54 

0.06 
0,16 

1.46 
0.04 

0.34 
0,06 

1.24 
1.24 

0.86 
1.06 

0.57 

0.73 
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T A B L E  I I I  

:Est imated To ta l  Var iance of Indiv idual  Determina t ions ,  and  Proport ion of 
Var iance At t r ibu tab le  to Several  Sources, for Samples  at Several  

Selected Levels  of Percentage  of trans 

I t e m  of informat ion  

Level of percentage of lrans in:  
1. Na tu ra l  units,  y = % trans 

2. Trans fo rmed  units,  Z a 
Var iance of a single observat ion:  

1. V(Z) b 

3. S t anda rd  devia t ion = ~ / ~ ' ( y )  
4. S tandard  devia t ion as % of 

mean, C.V. 
Percentage  of var iance  a t t r ibutable  to:  

1. V(,O d [ = V ( ~ ) ]  
2. 9(x)~ [= ~(x)] 
3. 9(~) ~ [= [I + ~,(~ - Z)1@(~)] 
4. 9(~)~ [= (~ - ~)~9(~)] 

Selected levels = aver.  trans value  

1 2 3 4 5 

10 20 30 40 50 
524 606 676 736 788 

73.96 57.71 55.31 61.68 73.43 
0.89 1.02 1.34 1.97 2.99 
0.94 1.01 1.16 1.40 1.73 

9.4 5.0 3.9 3.5 3.5 

12.5 16.0 16.7 15.0 12.6 
58.5 74.9 78.1 70.0 58.9 
11.7 7.2 2.9 0,6 0.0 
17.4 1.9 2.2 14.3 28.6 

Z = 1O00[1 + log (0,264 -[- 0.007y)] 

:r  c r  [ 1 0 0 0 \ 0 . 0 0 7  + a v e  y V(Z) 

[ (io00) (o.007)]~ 
4~(e )  = l_ 2.3 ] . This  is the  var iabi l i ty  among  replicate de- 

terminat ions .  I t  can be reduced to a n y  specified level by  sufficient replications. 

V(e) where V(n) = the  average  over all e V(k) = V(~) No. of replicate~ 

{.  no. of labs. ) 
laboratories  of \ n o .  of labs. -- 1 /  X (mean  square of deviat ions f rom the 

l inear regression). V(k) is the  fai lure of the  average  values  found by  a labora-  
tory  to fit exactly the  best line of relat ionship (linear) between this laboratory ' s  
results and  the  average  results of all laboratories af ter  allowing for ~'(~). I t  
represents,  alnong other things,  the  differential  response of different labora- 
tories to  the  var ious  interfer ing properties and dis turbing conditions. "~'(X) 
has  been called the  irreducible wi th in- laboratory  error; however  it is only irre- 
ducible by  replication. I t  can be reduced by  fur ther  refinement of the  pro- 
cedure. 

f ~(~) Lab.  M S  -- V(n) where V(,7) is as described in e [1 + a (Z  - 
no. of samples 

~)]2~(~) lneasures general  differences among  laboratories for samples at a 
par t icular  m e a n  level, t ak ing  into account,  

1. any  tendency for concurrence among  the individual  l abora tory  responses.  
2. the  rda t ionsh ip ,  a ,  he tween  laboratory  mean ,  ~, ~nd the  slope. /t, of i t s  

response line, and  
3. the  direction and  dis tance of the  part icular  level f rom the concurrency 

(determined automat ica l ly  by  a and  the  mean  value  under  consideration).  

g V(~) =V(~)  -- a2V(/~) where ~r(B) = (no. of labs.) Lab" X Mat .  MS -- ~'(n) 
Mat .  MS  -- ~r(n ) 

whereV(n)  i s a s i n  e. This  represents differences among labo ra to r i e s  because of 
differences among  the  slopes of the  lines of response not  explained by  or re- 
lated to ~, the  average  level. I f  ~r(~i) does not exist or is negligibly small, t h e  
lines will converge, be concurrent ,  a t  some point, or perhaps he parallel. 
T h e n  a labora tory  m a y  be cal ibrated by  using a s t anda rd  at  some dis tance 
f rom the  point  of concurrence. I f  ~r(~) is sizable, calibration must  be made  
at  two points. 

centage of C.V. than the variations in samples of lower 
trans content. 

Table I I I  reports the proportion of the total variance 
of an observation, either ~7(Z) or V(y), attributable to 
each of four scources: 

a) ~-(s) representing the variability among replicate deter- 
minations within a laboratory, 

b) V(X) representing the variability of individual test mate- 
rials from the straight line best relating the results of a particu- 
lar laboratory to the average of all laboratories (or due to 
individual laboratory peculiarities with particular materials), 

c) [1 + ~(2 -- ~)]sV(u) representing the variability along 
laboratories weighted by tendency to concurrence and distance 
of the point under consideration from the region of concur- 
rence, and 

d) (Z -~)2~r(~) representing the random criss:crossing of 
the lines of response weighted by the distance of the mean 
under consideration from the mean of all means. 

I t  is apparent  from Table I I  that  the major portion 
of the uncertainty or variance of a determination is due 
to V(X), the so-called "irreducible" within laboratory 

variance. Noting that  this irreducibility refers to the 
fact tha t  this component cannot be reduced by further 
replication within laboratories, though it can be reduced 
by further modifying the procedure to reduce or elimi- 
nate the causes of different results by different labora- 
tories, it would seem that  the next step in the develop- 
ment of this particular procedure might be a case s tudy 
of those laboratories contributing most to V(h) to 
determine, if possible, why their results should be so 
discrepant from the other laboratories. 

C o m m i t t e e  M e e t i n g  in  D a l l a s  

The committee met in the Baker hotel on April 5, 
1960. Seven of the 10 committee members were present, 
and two guests at tended:  

_Members 
Robert R, Allen, Anderson Clayton and Company 
J. R. Chipault, Hormel Institute, University of Minnesota 
Ralph E. Kelley, Hercules Powder Company 
William E. Link, Archer-Daniels-Midland Company 
Donald H. Wheeler, General Mills Inc. 
Hans Wolff, A. E. Staley Manufacturing Company 
Robert T. O'Connor, Southern Utilization Research 

and Development Division, U.S.D.A. 
Guests 

Russell Walker, Anderson Clayton and Company 
R. C. Stillman, Procter and Gamble 

Discussion of Results of Collaborative Tests. The re- 
cently completed collaborative work designed to test 
the advisability of extending the proposed method for 
isolated trans-isomers by infrared absorption to the 
analysis of long-chain fa t ty  acids directly was discussed 
in detail, and the following conclusions were unani- 
mously agreed upon:  

a) The results of the collaborative work to determine iso- 
lated trans in long-chain fatty acid directly show that satis- 
factory values can be obtained if the trans content is above a 
minimum value. However, if the trans content is too low, the 
excessive background correction, arising from the proximity 
of the strong C00H absorption band, makes the results of the 
analysis unreliable. (See attached tables of collaborative re- 
sults.) After discussion it was agreed that the lower limit for 
which isolated trans should be determined by analysis of the 
long-chain fatty acid directly is 15%. If the trans content is 
below 15%, the acid should be converted to its methyl ester 
for satisfactory analysis. 

bl It was agreed that the proposed method should be modi- 
fied to permit the direct analysis of long-chain fatty acids for 
isolated trans content in all samples where this value is 15% 
or greater and that secondary standards should be prepared 
for distribution along with the secondary standards for esters 
and triglycerides. 

c) For fatty acids with an isolated trans content below 15%, 
the proposed method should describe a suitable procedure for 
conversion to the methyl esters and the analyses should be 
made us provided for analysis of esters. 

Discussion of Uniform Methods:Request for Description 
of Technique for Conversion of Long-Chain Fatty Acid 
Samples (Where Required) to Their Methyl Esters. A 
poll of the nine members of the Spectroscopy Commit-  
tee (not including the chairman) showed that  two 
favored the diazomethane method for converting long- 
chain fa t ty  acids to their methyl esters, as incorporated 
into the method for isolated trans and resubmitted to 
the Uniform Methods Committee. Three members would 
approve of this technique with certain specified modi- 
fications. Two members oppose the diazomethane 
method unless the H2S04 method is approved as an 
alternate method (Rules of the Uniform Methods Com- 
mittee do not permit alternate procedures). No views 
were obtained from the remaining two members. On 
the basis of this split in viewpoint, the Uniform Methods 
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Committee for the second consecutive year did not 
accept the procedure for isolated trans-isomers as a 
tentative method. 

After considerable discussion of this situation, a 
modification of the diazomethane method described by 
Chipault for esterification of fatty acids on a small scale 
was adopted as the most satisfactory procedure by 
unanimous vote of the seven members present (5). 

An abbreviated version of the experimental procedure 
will be incorporated into the method for isolated trans- 
isomers and, along with the changes to make the method 
directly applicable to long-chain fatty acids where the 
trans content is above 15%, will be revised and resub- 
mitted to the Uniform Methods Committee. With 
these two additions the approved method is as pub- 
lished with last year's report (1). 

Other Committee Discussions and Future Planning. 
Discussions of future activities of the Spectroscopy 
Committee were centered on investigations of the re- 
cently published methods involving the near-infrared 
region. Suggestions were made by various members 
that the committee collaboratively investigate near- 
infrared method for hydroxyl number, for epoxy value, 
and for direct determination of cis-isomers and the com- 
bination of such values with the established method for 
trans-isomers to afford an infrared method for total 
unsaturation. I t  was decided that recommended pro- 
cedures for these determinations would be sent to the 
chairman and that during the coming year one or two 
of these methods be eollaboratively tested for possible 
recommendation for establishment as tentative official 
methods. 

Cooperation with Coblentz Society 

At a meeting in New Orleans, April 21, 1959, the 
Spectroscopy Committee decided that cooperation with 
the Coblentz Society in the collection and dissemination 
of infrared spectra would provide the simplest and most 
feasible means of making infrared spectra of fatty acids 
and their derivatives available to any member of the 
Society and to the entire fat and oil industry. I t  was 

decided that spectra should be submitted to the chair- 
man of the Spectroscopy Committee, who is already 
acting as one of the collectors of infrared spectra for 
the Coblentz Society. The Society has endorsed this 
plan and furthermore has established a procedure 
whereby oil chemists can obtain a packet of the repro- 
duced spectra of fatty acids and their derivatives with- 
out the requirement of subscribing to all the spectra 
issued by the Society. However, to date, no spectra 
have been received for submission to the Coblentz 
Society. The committee again urges all members 
throughout the A.O.C.S. to participate in this activity. 
Spectra may be submitted to the chairman of the Spec- 
troscopy Committee, and details of the plan, require- 
ments for spectra to be submitted, etc., may be ob- 
tained from him. 
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Comparison of Fatty Acid Esters of Sucrose and of 

Polyoxyethylene in Built Detergent Compositions l 
LLOYD I. OSIPOW and FOSTER D. SNELL Foster D. Snell Inc., New York, New York 

The addit ion of sucrose monotal lowate to an aqueous solu- 
t ion o f  alkanolamine a]kylaryl sulfonate lowers the total  active- 
agent  content required for  the fo rmat ion  of liquid crystals. 
I n  contrast ,  the addition of polyoxyethylene esters of f a t ty  
acids to the alkylaryl sulfonate  solution increased the total  
amount  of active agent  required for  the format ion  of liquid 
crystals. The deaggregat ing  effect of the ethylene oxide-derlved 
nonionics was reflected in reduced foam and detergency for  
combinations of these nonionics and alkylaryl sulfonate,  Foam 
and detergency remained at  a high level with combinations of 
sucrose monotallowate and alkylaryl sulfonate.  Higher  hydro- 
phile-]ipophile balance ( H L B )  values were obtained with the 
sugar  esters than  with the polyoxyethylene nonionics. The 
results were examined in terms of Wi nso r ' s  theory of inter- 
mieellar equilibria. 

1 Presented before the 34th fall meeting, American Oil Chemists' Soci- 
ety, October 17-19, 1960, New York. 

~ EXTENSIVE body of literature has been developed 
concerning the influence of cryoscopic forces on 
the properties of detergent solutions. The term 

"cryoscopic forces" as used here refers to the forces 
of cohesion and repulsion between amphipathic mole- 
cules that determine the degree of packing of these 
molecules in surface films and micelles. 

Solutions of sodium lauryl sulfate give expanded 
monolayers. The addition of lauryl alcohol results in 
a condensed mono]ayer at the water-air interface, as 
evidenced by the trenlendous increase in surface vis- 
cosity (1). The lauryl alcohol addition enhances foam 
stability (2) and detergency. Similar effects are ob- 
served upon the addition of fat ty alkanolamides to 
solutions of sodium dodeeylbenzene sulfonate (3). 


