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emphasized tha t  there was a relation between criti- 
cal concentration of the detergent  required and the 
amount  of dir t  to be removed. In  a theoretical dis- 
cussion on detergency Goette (J. Colloid Sci. 4, 459) 
reviewed the relations of the s t ructure  of various 
soaps, anion detergents,  and p H  to wett ing and wash- 
ing action. I n a  discussion on washing with soap 

G a r d n e r &  Smith (J. Am. Oil Chemists' Sos. 26, 
194) suggested that  an acid soap was adsorbed on the 
fabr ic  which in ha rd  water  formed lime soap with 
strong adhering capacity.  The lime soap was largely 
retained by  the fiber and repeated washes accumu- 
lated substant ia l  amounts.  

Report of the Oil Color 'Committee 
April, 1950 

S E V E N  years  ago with permission of the newly 
elected president,  L a m a r  Kishlar,  the Oil Color 
Committee of the Society was reorganized with 

the expressed objective of developing an ins t rumenta l  
method for  measur ing vegetable oil colors. The first 
step taken was the appoin tment  of a small subcom- 
mittee consisting of Reid Milner, Proc ter  Thomson, 
and R. C. Stil lman, who undertook to s tudy the best 
approach to the problem. The ear ly  work included 
studies of correlation between Lovibond colors and 
visual appearance  or eye order of oils. Following this, 
the subcommittee investigated filter photometers  as a 
possible type  of ins t rument  to be used. 

Near ly  three years  ago the  subcommittee began the 
investigation of a speetrophotometr ic  method and at 
the annual  meeting in May, 1949, repor ted a method 
which was adopted by the Society as a tentat ive one. 
I t  was recognized tha t  this method was not entirely 
satisfactory,  and so dur ing  the summer  of 1949 thir-  
teen men represent ing nine laboratories began an in- 
tensive s tudy in which more than  30,000 individual  
spectrophotometric,  Lovibond, and eye order measure- 
ments were made on 120 samples of vegetable oils. 
All of these voluminous da ta  were tabula ted  and av- 
eraged, and statistical studies were made in four  of 
the nine laboratories re fer red  to. 

Two meetings of the subcommittee, ful ly  attended, 
were held in Chicago early in October, 1949, and late 
J anua ry ,  1950. At  this last meeting four  different 
equations were presented as a result  of these statisti- 
cal studies and, a f ter  the fullest discussion, one of 
these was unanimously  adopted for  recommendat ion 
to the Oil Color Committee and to the Society. 

The real purpose of this review is to pay  t r ibute  
to the three men who inaugura ted  this work and to 
express my deep personal appreciat ion to them and 
to the members  of the subcommittee for  their  splendid 
cooperation and their  unt i r ing  efforts in car ry ing  
through the t remendous volume of work tha t  they 
have done. I t  is my conviction tha t  seldom, if ever 
before, has any committee of our Society completed 
such a large amount  of work in so short a t ime and 
so successfully. 

I t  is m y  pleasure and privilege to include in this 
expression of apprecia t ion:  

]~. J. Buswell 
F. R. Earle 
B~. W. Formo 
S. Goldwasser 
D. L. Henry 
Duncan Macmillan 
V. C. Mehlenbacher 

t~eid T. 1V[ilner 
W. H. Schmidt 
S. O. Sorensen 
R. C~. Stillman 
Procter Thomson 
L. K. Whyte 

I also wish to thank for  the subcommittee and for  my- 
self Geoffrey Beall of the statistical depar tment  of 

Swift  and Company and Ear l  Follet t  of the statistical 
depar tment  of Archer-Daniels-Midland Company for  
their  tabulat ion and studies of the data. 

G. WORTHE• AGF~, chairman 

Committee Report 

A T T H E  1949 Spr ing  Meeting of the Society in 
New Orleans a tentat ive spectrophotometr ic  

method for  the determinat ion of color of vegetable oils 
was adopted. The tentat ive method of analysis con- 
ta ine4 a simple equation for  convert ing spectrophoto- 
metric  readings at 525 mt~ to red color. The commit- 
tee was not convinced that  this simple equation was 
the best that  could be derived for  expressing the over- 
all color of an oil in te rms of its spectrophotometric  
readings. As a consequence a p r o g r a m  involving the 
complete spectral  analysis of 120 soybean, cottonseed, 
and peanut  oils was undertaken.  Nine different lab: 
oratories carr ied out the scheduled work. 

I t  is impossible to include in this repor t  a compila- 
tion of the da ta  obtained. The committee plans t0 
assemble all of the data, together with the statistical 
calculations later  carried out on the data,  in a sep- 
arate  repor t  which will be made available to the mem- 
bers of the Society but  which will not be published. 

All of the data  on the 120 oil samples were obtained 
pr ior  to September  1, 1949. A number  of the commit- 
tee members  then carried out statistical analyses of 
the d a t a  to determine what  wavelengths best charac- 
terized the overall  color of the oil. These statistical 
analyses were discussed at a meeting of the committee 
held irr Chicago the week of October 2, 1949. At  this 
meeting it was definitely decided t h a t  the p r i m a r y  
wavelength for  color measurement  should be 550 m~, 
that  a green correction based on measurements  at 620 
and 670 mt~ should be added, and tha t  the possibility 
of a measurement  at 460 m~ o r  nearby  should be in- 
vestigated. I t  was fu r the r  decided tha t  all correlations 
should be made using actual  Lovibond colors as t h e  
p r i m a r y  correlat ing factor.  

A second meet ing was held in Chicago the week of 
J a n u a r y  30. At  this meeting, which was at tended by  
all of the collaborators, the results of the statistical 
t rea tment  of the da ta  were discussed. Of all of the 
equations derived for  computing a red color correlat- 
ing with Lovibond red, the best one involved trans- 
mit tance readings at 460, 550, 620, and 670 m~. The 
equation : photometr ic  color = 1.29 X D46o -',- 69.70 X 
D~o d- 41.2 X D62o - -  56.4 X D67o gave a correlation 
of 0.993 with Lovibond red. Calculated photometr ic  
colors based on this equation are plot ted against  ac- 
tual  Lovibond red in F igure  1. 
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In  the light of the t remendous amount  of work ac- 
complished and the volume of statistical da ta  accumu- 
lated, it was the unanimous vote of the collaborators 
that  the spectrophotometric  method, using the above 
equation for  a calculation of red color, be recom- 
mended to the Society for  adoption. 

Ten spectrophotometers  were re-examined f rom the 
s tandpoint  of s tandardizat ion using nickel sulfate so- 
lution and carbon tetrachloride. Standardizat ion 
points at 400, 460, 510, 550, 620, 670, and 700 mt~ 
were agreed upon. Ins t rumenta l  per formance  limits 
were set, based on these wavelengths. The Oil Color 
Committee has approved the method and recommends 
its adoption by the Society. 

PHILIP W. BATI*]!~AN 
IV[OR, D ~ N  G. BRow~ 
1r J. BUSWE~L 
F. ]~�9 :EARLE 
M. W�9 FORM0 

J. J. GANUCHEAU 
K. S. GmSON 
S. GOLDWAS S]~]r 
N. C. H A ~ E n  
D. L. HENI%Y 
J.  P. HUGHE,S 
W. A. JACO'B 
DUNC'AN MACMILLAN 

PHOTOMETRIC METHOD. 

MAX C. MARKLBY 
V. C. MI!iHLF;NBACHER 
T. J.  Po~ffrs 
B. N. ROCKWOOD 
W. H�9 SeHMII)T 
Fm ~C IS  SCOFIFLD 
E.  O. Sli~AB(~LD 
S. O. S01%F3NSEN 
H. T. SPANNUT'H 
R. C�9 STmL~AN 
PRoc/m~ THOMSON 
L.  K .  WHYTEI 
G. WO,I~THE'I~ AGE]~, chairman 

C o l o r  

Definition: This method designates the color of fats  
and oils. 

Scope: Applicable to cottonseed, soybean, and peanut  
oi ls .  ~ 

a) APPARATUS 
1. Spectrophotometer .  A spectrophotometer  capa- 

ble of ad jus tment  to give the following readings 
on a s tandardizing nickel sulfate solution (3) 
at 25 to 30~ af ter  setting the zero point  and 
af ter  adjust ing the 100% t ransmit tance  point  
(0 density) against  CC14 in a cuvette having the 
specifications outlined in (2) below. 

400 millimicrons Less than 4.0% t ransmi t tance  
460' millimicrons 26.2 • 2.0% 
510 millimicrons 73.9 • 1.0.% 
550 millimicrons 54.8 • 1.0'% 
020 mil]imicrons 5.2 • 0.5% 
670 millimicrons 1.1 • 0.5% 
700: mi]limicrons Less than 2.0J% 

The color of other fats and oils which have not as yet be/eu studied 
can probably be designated by this method. 

2. Matched glass cylindrical  cuvettes, approxi-  
mately  21.8 ram. inside diameter ;  outside di- 
ameter  approximate ly  24.5 mm. All cuvettes to 
be used with a given ins t rument  should be 
checked with CC14 and the nickel sulfate solu- 
tion at 550 m~ within •  t ransmit tance.  
The cuvettes should be kept  clean and free f rom 
scratches. 

3. Standardiz ing Nickel Sulfate Solution. Dissolve 
200 grams NiSO4 6H~O, analytical  reagent  
grade, in distilled water.  Add 10 ml. of con- 
centrated HC1. Dilute to exactly 1,000 ml. in 
a volumetric flask. The tempera ture  of the so- 
lution should be between 25 and 30~ The 
nickel content of the solution must  fall  between 
4.40 and 4.46 grams of nickel per  100 ml. at 25 
to 30~ 

4. Fi l ter  paper .  Fine porosi ty  such as E & D No: 
192, W h a t m a n  No. 12, Reeve-Angel No. 871, or 
S & S  No. 596. 

b) REAGENTS 
1. Carbon tetrachloride.  Redistilled if the trans- 

mit tance differs f rom distilled water  by  0.5% 
at 400 m~: 

2. A.O.C.S. official diatomaceous earth�9 

C) CALIBRATION OF THE INSTRUMENT 

1. Turn  on the spectrophotometer  and allow at 
least a 20 minute  warm-up  period before stand- 
ardizing or making any  measurement.  

2. Set the wavelength scale to the desired wave- 
length. 

3. Recheck the zero reading of the ins t rument  and 
with a cuvette filled with CC14 in the instru- 
meat ,  set the 10(}% t ransmit tance  point  exactly. 

4. Fil l  a euvette with the s tandardizing nickel sul- 
fate solution and read the per  cent t ransmit-  
tance at 400 m~. Repeat  3 and 4 at 460, 510, 
550, 620, 670, and 700 mt~. The readings must  
fall within the limits prescribed or the instru- 
ment  must  be adjusted to give the correct 
response. 

d) PROCEDURE 
1. The sample must  be absolutely clear. I f  not, 

filter through a specified filter paper  at a tern- 
pera ture  of at least 10~ above the melt ing 
point of the fat. I f  still not perfect ly  clear, add 
0.5 g ram of the A.O.C.S. official diatomaceous 
earth, agitate in the bleaching machine for  5 
minutes at 250 r.p.m, at room tempera ture  (or 
at 10 ~ to 15 ~ above melt ing point  of the fa t  if 
necessary) and filter. 
In  the case of fats  that  require melting, they 
should not be held at the higher t empera ture  
longer than  necessary since darkening may  
occur. 

2. Fill  a euvette with the sample, using a sufficient 
amount  of oil to insure a full column in the 
light beam. 

3. Place the filled tube in the ins t rument  and read 
the optical density to the nearest  0.001 at 460, 
550, 620, 670 m~. 

4. Photometr ic  color --~ 1.29D4~o ~- 69.7D~ o -F- 
41.2DG2 o - -  56.4D~o. Special ins t rument  scales 
for  reading the four  factors  involved direct ly 
may be used. 


