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group (8) at .05% below the accepted average. This 
is part ia l ly  matched by  a nitrogen group of 5 at  .05% 
below the Accepted Average. Number  3, on both oil 
and nitrogen, shows split peakedness. Deduction in- 
dicates the probabil i ty  tha t  these Check Meals fell 
roughly into two groups of slightly different meats 
residue or hull proportion. This cannot, however, be 
considered conclusive on the basis of the 60 to 75 
results reported. A certain similarity in the pa t te rn  
of oils and nitrogens is apparent,  par t icular ly  af ter  
allowance is made for greater  spread of the former. 
Bu t  whether this is caused by  sample portion varia- 
tion or by  normal scatter of analytical values has not 
been established. 

F rom this incomplete statistical s tudy of Check 
Meal results the following tentative conclusions are 
offered. 

The method of obtaining the Accepted Average 
appears well justified. 

Consideration should be given to increasing the 
tolerance on the oil determination to •  to give 
par i ty  with the nitrogen tolerance of •  

Standard Deviation Distribution and Percentages of Results 
About Arithmetic Mean 

0il Nitrogen 
Check 
Meal Std. % % % Std. % % % 

nev .  Below Within Above Dev. Below Within Above 

No. 1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

Avg. 

.13 4.7 87 .5  7.8 

.11 11.1 74 .6  14 .3  

.09 8.1 88 .7  3.2 

.07 6.6 85 .2  8.2 

.06 12.7  74 .6  12.7  

.09 7 .9  88 .9  8.2 

.08 6.5 88 .7  4 .8  

.08 7.9 85 .8  6.3 

.07 6.3 85 .8  7.9 

.09 3.2 92 .0  4.8 

.09 7.5 85 .2  7.3 

.058  10.3  82 .0  7.7 

.068 4.0 86 .8  9.2 

.039  10 .8  77 .0  12 .2  

.035 12.2  72 .9  14 .9  

.040 10 .7  80 .0  9,3 

.042 11 .7  7 6 . 6  11 .7  

.059 9.3 86 .7  4 .0  

.046 9.2 84 .2  6.6 

.052  7.9 78 .9  13.2  

.036 16.2  73 .0  10 .8  

.048  10.2  79 .8  10 .0  

Deviation Frequency Distribution Wtthin -t-.12 of Accepted 
Average 1,500 Oil and Nitrogen Results 

Total 

O~ Nitrogen 

No. Dev. No. No. Dev. No. 

- -  4 -  
117 .01 147 
126 .02 94 
105 .03 93 

90 .04 88 
72 .05 63 
39 .06 42 
35 .07 . 4 1  
14 .08 19 
12 .09 30 
11 .10 ' 11 

5 .11 11 
4 .12 5 

Zero 4 

630 141 644 

Total 

- -  4- 
160 .01 169 
138 .02 152 

98 .03 120 
67 .04 69 
50 .05 58 
36 .06 34  
22 .07 21 
I0  .08 12 
8 .09 12 

16 .1O 6 
I0 .II  B 
4 ,12 0 

Zero 

629 192 656 

Total 
44.5% 1415 4.5.5% 42.6% 1477 44.4% 

Percentage Within Tolerance of , 0 2  

Oil .I Nitrogen 

No. Results 625 No. Results 811 
41.7% 54.1% 

Percentage Within Tolerance of -b.03 

o,1 l No. Results 823 
54.9% 

The wider deviations on oil results may be due in 
par t  to nonuniformity  i n  analytical detail such as 
oven drying of oil flasks and filter paper_ blank cor- 
rection. 

Check Meal sample preparat ion is very  good bu t  
may possibly be fu r the r  improved. 

The work of L. M. Blaylock, Jr. ,  and M. H. Fowler 
in compiling figures and calculating s tandard devia- 
tions is grateful ly acknowledged. 

Repor t  of the U n i f o r m  M e t h o d s  C o m m i t t e e  
Fa l l  Meet in$,  1 9 4 6  

Glycer ine  C o m m i t t e e  : 
The Glycerine Committee has made their  report  in 

which they recommend the adoption of three separate 
methods : 

1. Apparent  Specific Gravi ty  by  the Pycnometer  
Method at  25~ ~ C. 

2. Adoption of the determination of moisture by 
the Karl  Fischer Method. 

3. Determination of Glycerol by  Oxidation with 
Periodic Acid. 

The Uniform Methods Committee has approved all 
three of these for adoption as tentative methods. 

B l e a c h i n g  Methods  C o m m i t t e e :  

At the Spring Meeting the Uniform Methods Com- 
mittee adopted the recommendations of the Bleaching 
Methods Committee, except that  they felt  there should 
be some method of determining when an oil falls into 
the class which requires activated clay for  bleaching. 
Since that  meeting considerable discussion has devel- 
oped regarding this recommendation and the mat ter  
was again refer red  to the Uniform Methods Commit- 
tee for reconsideration. I t  is now our recommendation 
:that the repor t  be accepted as originally given and 
t h a t  the question of when an oil is sufficiently green 
for the use of activated clay be left  a mat ter  of trad- 
ing rules or agreement between buyer  and seller. 

F a t  A n a l y s i s  C o m m i t t e e :  

The Fa t  Analysis Committee recommends a method 
for  determining ash in fats and oils. The Uniform 
Methods Committee approves this method for  tenta- 
tive adoption. 

They also recommend a method for the determina- 
tion of moisture, acetone soluble and benzene insolu- 
ble in lecithin. The Uniform Methods Committee 
approves this for  adoption as a tentative method. 

They also recommend a method for the determina- 
tion of refined and bleached color of tallow. The 
Uniform Methods Committee approves this for  adop- 
tion as a tentative method. 

They also recommend the use of carbon tetra- 
chloride as an alternate Solvent for  washing in the 
determination on insoluble impurities. The Uniform 
Methods Committee approves this for  adoption as a 
tentative al ternate method for  this purpose. 

Color C o m m i t t e e :  

The Color Commit tee  makes recommendations as 
follows : 

The method, which is soon to be published, reads as 
follows: 

10. Weigh the refined oil and filter through the specified 
filter paper into a clean and dry container. Determine the 
color as directed in A.O.C.S. Official Method, Ce 13b-45. 
If a bleach test is required, it is determined on the filtered 
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sample as directed in A.O.C.S. Official Method, Cc 8a or 
8b-25. 

11. Cold pressed ref ined c o t t o n s e e d  oil is t reated by add- 
ing 0.5 g. of filtercel to the contents of  the cup and agi tat-  
ing at  250 plus or minus 10 r.p.m, at  room tempera ture  
f o r  2 to 3 minutes before filtering for  the color r e a d i n g .  

It is suggested that the following be added after 
number 11 : 

Caution: ?t is essential tha t  the filtered oil obtained in 
10 or 11 above be absolutely clear. I f  not, refilter, us ing  
one  of the following filter papers :  Ea ton  & Dikeman No. 
192, Whatman  No. 12, Reeve-Angel No. 871 or S&S No. 596. 

The present color method reads as follows : 
The sample must  be absolutely clear. I f  not, filter 

through a close textured paper  such as Eaton  & Dikeman 
No. 617 or Reeve-Angel No. 230 at  the tempera ture  speci- 
fied fo r  reading. 

It is suggested that this be changed to read as 
follows : 

The sample must  be absolutely clear and if not, filter 
through a fine porosi ty paper  such as Ea ton  & Dikeman 
No. 192, Wha tm an  No. 12, Reeve-Angel No. 871 or S & S 
No. 596. 

The Uniform Methods Committee approved this for 
adoption. 

Refining Committee: 
The Refining Committee recommends that the pres- 

ent two tentative methods for refining soybean oil 
(one for extracted oil and one for degummed oil) be 
made official af ter  removing the ambiguity on cooling 
of the degummed oil by requiring that the latter be 
held after refining at 12-15~C. for a minimum of 12 
hours. The Uniform Methods Committee recommends 
that these two methods be made official. 

On motion of the chairman of the Uniform Methods 
Committee, properly seconded from the floor, each of 
the above recommendations were approved for adop- 
tion by the Society. 

J .  T. R. A~mrm'ws T . H .  H o P P ~  
M. M. DURKEZ T . C .  LAw 

J.  J .  GA~rUC'm~AU L . B .  Pxm~o~s 
J-. J-. VOLLI~'I'SgSr, chairman 

Preparat ion of Hydroxy  Acids  by Sulfation of 
Oleic and Linole ic  Acids  

EDWARD T. ROE, BENJAMIN B. SCHAEFFER, JOSEPH A. DIXON and WALDO C. AULT 
Eastern Regional Research Laboratory,* Philadelphia 18, Pa. 

A L T H OU G II the preparation of monohydroxy- 
stearic acid by sulfation of oleic acid has been 
the subject of numerous investigations, the poor 

yields and doubtful purity of the hydroxy acid ob- 
tained makes further investigation of this problem 
desirable. Moreover, sulfation of linoleic acid had 
previously been studied only to a limited extent, and 
since this acid is present in nearly all commercial 
preparations of oleic acid, an investigation was made 
of the products obtained by su]fation of linoleic acid. 

It  is generally believed that the main product ob- 
tained by sulfation and subsequent hydrolysis of oleie 
acid is 10-hydroxystearic acid and that the 9-hydroxy- 
stearic acid is formed only to a limited extent. Theo- 
retically, either the 9- or 10-hydroxystearic acid can 
be produced, depending on whether the --OSO~H 
group is added to oleic acid at the 9- or 10-carbon 
atom. Clutterbuck (1) isolated 7-stearolactone from 
the sulfation reaction products, and from it prepared 
the corresponding 7-hydroxystearic acid. In addition 
to the hydroxystearic acids and 7-stearolactone, other 
products are obtained, which have variously been de- 
scribed as anhydrides, laetides (2), and estolides (3). 

No reference has been found in the literature for 
formation of hydroxy acids from linoleic acid by sul- 
ration. I t  seems likely, however, that sulfation of one 
or both double bonds of linoleic acid would result in 
the formation of monohydroxyoleic acids and dihy- 
droxystearic acids. 

We have studied the effects of temperature, time, 
and molar ratio of sulfuric acid to oleic acid to deter- 
mine the optimum conditions for sulfation of oleic 
acid. In this study the extent of sulfation was deter- 
mined by the iodine numbers of the acid hydrolysis 
products. Ester numbers of the hydrolysis products 

* One of the laboratories of the Bureau of Agricultural and Industrial 
Chemistry, Agricultural Research Administration, U. S. Department of 
Agriculture. 

were used as a measure of the formation of lactones 
and ester-type polymeric materials. 

The effects of reaction conditions on the iodine 
number and ester number of the acid hydrolysis prod- 
ucts are shown in Table I. Most complete sulfation 
was accomplished with a three-to-one molar ratio of 
sulfuric acid to oleic acid at 10 ~ for one hour. In- 
creasing the time or temperature of the reaction did 
not decrease the iodine number further but increased 
the ester number. The minimum iodine number which 
could be obtained varied with the linoleic acid content 
of the starting material. When as little as 3% linoleic 
acid was present, the minimum iodine number ob- 

t a ined  was 10; when 14% was present the minimum 
iodine number obtained was 20. 

The effect of changing the molar ratio of sulfuric 
acid to oleic acid on the yield of hydroxy acids is 
shown in Table II. In order to obtain the maximum 

TABLE I 
Effects of Reaction Conditions on the Iodine Number and 

Ester Number of the Acid Hydrolysis Product 

Starting Material 

Composition 

Olede Linoleic Iodine 
Acid,% Acid,% Number 

88.4 2.7 83.3 

88,4 2.7 83.3 

72.2 14.2 90.7 

72.2 14.2 90.7 

Reaction Conditions 

Moles 
H.~SO, 

per mole 
Oleic 
Acid 

l 
2 
3 
3 

1.5 
].5 
1.5 

1.5 
1.5 
1.5 

4 
4 

Temp. Time 
~ hrs. 

10 1 
10 1 
10 1 
10 4 

10 4 
20 4 
4O 4 

10 1 
20 1 
24 1 

lo 1 20 

Acid Hydrolysis 
Product 

Iodine Ester 
Number Number 

47 5 
15 26 
10 25 
13 66 

27 23 
21 42 
21 61 

35 23 
40 23 
31 22 

20 47 
21 64 


