
312 Tin,: JOURNAL OF THE -AMERICAN OIL (.!HEMISTS' SOCIETY, JUNE, 1949 

TABLE I I  

i Sample  
! No. 1 

:'~Iade to contain .................................... i 2.61 
Laboratory A ......................................... 2.62 
Labora to ry  B ....................................... ' 2 .60 
I , a l )o~ to~ r  ~)'..'..'.'.'.'.i'.'.'.'.:'.'.'.'.'..'.:'.::::::.::~U.:::'i 2.6,) 
I_~a bor ttory 2.61 

% K~O 
Sample Sample 
No. 2 No. 3 

2 . 6 1  2.53 
2.61 2.54 
2.61 ~ 2.50 

I 2.5s I 2.54 
2.61 I 2.54 

] f  both calcium and sulfates are present,  results may 
be low as a result  of the format ion  of a double po- 
tassium calcium sulfate. I t  is possible to separate  
potassium f rom as much as 70 times as nmch sodium. 
Free  acids, other than  hydrochloric,  may be present,  
bu t  large quantit ies pro(luee a precipi tate  that  filters 
only with difficulty. Perchloric acid will produce a 
precipi tate  of KC10~ which will not be converted to 
periodate with 30 minutes of stirring~ 

The presence of large amounts  of glycerine, ethan- 
olamines, and similar organic compounds that  may 
nitrate will interfere with the results .  The samples, 
in such cases, should be p repared  by ashing. 

Summary 
The method of determining potassium as KI() , ,  as 

suggested by  Wil lard  and Boyle, has been modified 
and applied to the analysis  of soap and caustic lye. 
The i)rccii)itated periodate is completely reduced, and 
the l iberated iodine is t i t ra ted  with s tandard  thiosul- 
fate. The determination is sensitive to 0.1 mg. of 
potassium an(l the analysis of large numbers  of sam- 
ples nlay be carried out simultaneously in a relatively 
short time. This, along with the low cost of the rea- 

gents, makes the method applicable to industrial  con- 
trol work. An extensive l i terature  search was made 
and the complete list of references is included. 
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Report of the Color Committee 
May, 1949 

Introduction 

T i l l s  repor t  covers work conlpleted since the 194~ 
repor t  pr inted in the Journa l  of tile American 
Oil Chemists '  Society, V o l u m e  X X V I ,  No. 2, 

45-51, Februa ry ,  1949. At the meeting of the Color 
Committee, held in New York in November,  1948, 
it was deci(h~d to contimle the investigation of the 
reproducibi l i ty  of the Coleman Jun ior  spectropho- 
tometer  and to set up a method that  could be rec- 
ommended for  adoption by  the U n i f o r m  M e t h o d s  
Committee of thc Society. The work reported herein 
is aimed at completing this program.  

Work Completed 
The, Commitlee submit ted  to 20 collaborators four  

oil sanlples and  a nickel sulfate solution, together 
with a proposed spectrophotometr ic  c o l o r  m e t h o d .  
Each collaborator  was requested to 

1. F o l l o w  t he  m e t h o d  as  g i v e n ,  excep t  no d i l u t i ons  shou ld  
I)e m a d e  

2. R e p o r t  b o t h  dens i t i e s  a n d  t r a n s m i s s i o n s  

3. Be  su re  the  i n s t r u m e n t  w a s  c a l i b r a t e d  e x a c t l y  

4. 17sc Tyl )e  B e u v e t t e s  

5. Read  oils u t  525 a nd  550 m~. ,  u s i n g  CCL as "~ 1)lank 

6. :Read n icke l  s u l f a t e  a t  400,  470, 510, 525, 550, a n d  700 
m~. ,  u s i n g  bo th  w a t e r  a n d  CCh as b l a n k s  

7. :Read L o v i b o n d  colors  on t he  oil s amp le s .  

The data obtained are shown ill Tables I, I I ,  and 
H I .  Coml)lete spectral  information on the four  oils 
is given in Table IV  and Fig. 1. The Barrow-Agee 
laboratories obtained Lovibond red readings on a 
large number  of oils in process and read spcctropho- 
tometric transmissions on the same oils at several 
wavelengths. These data are plotted in Figs. 2 and 3. 

Discussion of the Data 
A total of 20 sets of samples were sent out to the 

Color Committee collaborators. Sixteen reported re- 
sults using the Coleman Jun io r  spectrophotometer  
and one using the C o l e m a n  [;lfiVel'sal Model 1]. 
Agreement  was general ly good except for Labora to ry  
6, which was extremely erratic on the nickel sulfate 
solution. Ins t ruments  in Laborator ies  11 and 19 ap- 
pear  to be out of wavelength calibration. The instru- 
ment in Labora to ry  12 gave too high results at all 
wavelengths for  some unexplained reason. Labora-  
tory 13 was slightly high because a 20.5 ram. cell 
was used for all measurements.  All of these results 
(Table ] l )  are excluded, leaving ]2 sets of results, 
which have been assembled in Table I. 

While all of the instruments,  except the one in 
Labora to ry  ] 5, were supposed to be calibrated against  
the ins t rument  maker ' s  d idymium filter, instruments 
in 6, 11, 12, and 19 are out of cal ibrat ion if the nickel 



'l'li~: JO('R~'AL ()~' THE AMEm('AN ()H, CItEMISTS' S O C I E T Y ,  .]~UNE, 1 9 4 9  31,} 

tO0 

9 5  

SO 

85  

8O 

7 5  

70 

6 5  

6 O  

~ so 

~ 4s 

~ 4 0  

35  

SO 

E5 

EO 

15 

I0 

5 

0 

I REFINED COTTONSEED OIL 

2 REFINED & BLEACHED COTTONSEED OIL 

3 REFINED SOYBEAN OIL 

4 REFINED B BLEAOHED SOYBEAN OIL 

4 0 0  20 40  BO BO 500 20 40  60  BO 600  20  4 0  SO O0 T00 

M I L L I M I O R O N B  

F r o .  I .  1949  A . O . C . S .  Oi l s  

sulfate solution is used as a criterion. The results 
from these lahoratories are excluded if the limits, 
transmission at 470, 510, and 550 millimierons plus 
or minus 2%, are used�9 These limits are 

470  m i l l i m l c r o n s  ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  36 .77  t o  40 .77  
510  m i l l i m i c r o n s  .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  71 .41  to  75 .41  
550  m i l l i m i c r o n s  .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  52 .39  to  5 6 . 3 9  

I t  is interesting to note that all of the excluded 
instruments are out at 470 millimicrons. 

The nickel sulfate submitted for color readings was 
prepared as follows: 200 grams of N i S Q . 6 I I 2 0  was 
dissolved in water. Ten nil. of concentrated liD1 
were added, and the total volume was brought  to 
exactly 1,000 ml. at room temperature. By analysis, 
the solution showed 3.96% nickel by weight. The 
density of the solution was 1.115 at 24.3~ 

The average readings obtained on the spectropho- 
tometer were very close to those obtained and re- 
ported in the 1948 report. 

Wavelength Presen t  Results 

400 "L37 
4 7 O  3 8 . 7 7  
5 1 0  7 3 . 4 1  
5 2 5  6 9 . 4 0  
55O 5 4 . 3 9  
70O 1 . 6 2  

P re~'iou s Results 

3 / 1 7  
3 6 . 9 4  
7 2 . 6 4  
6 9 . 2 0  
5 4 . 3 9  

1 . 7 5  

Table I I I  shows density values on the nickel sul- 
fate sample and on the oil samples obtained by the 
12 accepted l a b o r a t o r i e s � 9  Averages and standard 
deviations have been calculated. The standard devia- 
tions for spectrophotometric readings at 525 and 550 
m/~. have been converted to red readings for com- 
parison with Lovibond standard d e v i a t i o n s .  The 
comparison in highly favorable for the speetropho- 
tometric readings. Dividing the s tandard deviation 
by the actual Lovibond reading shows clearly that  
up to 10 red from a re.producibility standpoint makes 
little difference whether readings are obtained at 525 
or 550 m/x. and that either are better than Lovibond 
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FI lL  '2. L o v i b o n d  r e d  r e a d i n g s  vs. o p t i c a l  d e n s i t y  a t  550  m/~. 

red colors. Lovibond red readings are much less reli- 
able at low color values. 

In Fig. 2 have been plotted the data obtained in the 
Barrow- Agee L a h o ra t o r i e s showing opt ical density 
measurements at 550 milIimicrons versus Lovibond 
red readings. The r e l a t i o n s h i p ,  Lovibond red --~ 
density at 550 m/,. times 77, holds reasonably well 
for refined and hleaehed oils, hut  does not hohl on 
refined. The refined oils probably contain a consider- 
able amount of chlorophyll, as in(licated in the refine(l 
cottonseed and refined soybean oils shown in Fig. :l. 
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FzG. 3. Lov ibond red readings vs. opt ical  density at 525 m/~. 

I f  i t  is desirable to obtain values apl)roximately 
equal to the Lovibond red values, the following equa- 
tions may be used: 

up to .065 density 
red ~ density )< 77 

above �9 density 
red = 43.5 density q- 2.17 

[n Fig. '~ are shown similar data obtained in the 
Barrow-Agee Laboratories at 525 millimierons. IIere 
again, as wouhl be expected, the refined oil colors 
break away from the relationship, Lovihond red = 
density at 525 m/~. )K 42. The curves required to ap- 
proximate Lovibond red values are:  

up to �9 density 
red = density X 42 

above �9 density 
red = 23.4 density q- 1�9 
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T A B L E  I I  

A . O . C . S .  O i l s  a n d  N i c k e l  S u l f a t o  

1949 'H 5 

A v e r a g e  
T a b l e  I 

N i c k e l  s u l f a t e  
4 0 0  m g  . . . . . . . . . . . . . . . . . .  .'1.37 
4 7 0  m/ t  . . . . . . . . . . . . . . . . . .  3 8 . 7 7  
5 1 0  m/~ . . . . . . . . . . . . . . . . . .  7 3 . 4 1  
5 2 5  m g  . . . . . . . . . . . . . . . . . .  6 9 . 4 0  
5 5 0  m/z . . . . . . . . . . . . . . . . . .  5 4 . 3 9  
7 0 0  m/z . . . . . . . . . . . . . . . . . .  1 . 6 2  

Oi l  No .  1 [ 
5 2 5  m ~  . . . . . . . . . . . . . . . . . .  [ 5 5 . 3 2  
5 5 0  m #  . . . . . . . . . . . . . . . . . .  8 0 . 8 5  

L o v i b o n d  c o l o r  . . . . . . . . . .  [ 5 . 8 8  
O i l  No .  2 [ 

5 2 5  m ~  . . . . . . . . . . . . . . . . . .  i, 8 6 . 7 2  
5 5 0  m/~ . . . . . . . . . . . . . . . . . . .  9 3 . 9 2  

L o v i b o n d  c o l o r  . . . . . . . . . .  ; 2 . 3 8  
O i l  N o .  8 i 

5 2 5  m/z . . . . . . . . . . . . . . . . . .  2 9 . 9 3  
5 5 0  m / t  . . . . . . . . . . . . . . . . . .  6 3 . 6 4  

I , o v i b o n d  c o l o r  . . . . . . . . . .  ; 9 . 5 1  
O i l  No .  4 I 

5 2 5  m #  . . . . . . . . . . . . . . . . . .  8 2 . 8 7  
5 5 0  m #  . . . . . . . . . . . . . . . . . .  9 0 . 7 4  

L o v i b o n d  c o l o r  . . . . . . . . . .  3 . 3 3  

-~o. 6 +~'~O. 9 

T r a n s m i s s i o n s  

N o .  1 0  i No .  1 1  [ 
- 

. . . . . .  2 3 . 6  

. . . .  7 3 . 1  
"" I 70.3 [ 

. . . . . .  5 5 . 4  

. . . . . .  1 . 9  

5 2 . 8  
7 9 . 8  

45/5.1 
. . . . . .  8 5 . 4  

9 3 . 6  
2 5 / 1 . 8  

2 6 , 5  
6 2 . 5  

6 0 / 8 . 8  

. . . . . .  8 1 . 2  
911.1 

. . . . . .  3 5 / 3 . 0  

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

3 . 2 5  

5 9 . 5  
8;3 .25  

3 5 / 5 . 8  

8 7 . 5  
] 9 .1 .75  

2 5 / 2 . 7  

3 2 . 5  
6 5 . 2 5  

, 7 0 / 9 . 4  

8 ,1 .25  
9 1 . 5 0  

I 3 5 / 3 . 5  

. . . . . .  1 

No. 1 2  No. 1 3  

6 , 0  3 .2  
4 6 , 1  4 2 . 0  
7 7 . 2  7 4 . 1  
7 4 . 3  6 9 . 7  
6 2 . 4  55 .1  

2 . 5  2 . 3 5  

6 3 . 1  5 9 . 4  
8 6 . 0  8 2 . 2  

3 5 / 6 . 1  . . . . . .  

8 9 . 1  8 7 . 6  
9 5 . 0  9 4 . 1  

2 4 / 2 . 4  . . . . . .  

3 7 . 0  3 3 . 2  
7 1 . 0  ! 6 7 . 1  

7 0 / 1 0 . 1  . . . . . .  

8 6 . 8  8 3 . 9  
9 3 . 0  9 1 . 3  

3 0 / 3 . 0  , . . . . . .  

N o .  19  

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

1 .0  

5 1 . 0  
7 9 . 3  

6 0 / 5 . 7  

8 5 . 0  
9 4 . 0  

3 8 / 2 . 0  

2 6 . 0  
6 0 . 7  

80/9.2 
8 1 . 2  
9 0 . 5  

5 0 / 3 . 0  

:No. 2 0  

. . . . . .  2 

No.  6,  r e s u l t s  e r r a t i c ,  m a x x m u m  
a t  5 2 5  m/z. 

No.  11 ,  4 %  l o w  a t  4 7 0  m g . ,  o i l  
r e s u l t s  a l l  l o w .  

No .  12 ,  a l l  r e s u l t s  l e o  h i g h ,  
m a y  b e  s t r a y  l i g h t .  

No .  13 ,  2 0 . 5 - m m .  cell ,  m o d e l  
11 i n s t .  u s e d .  

No .  19 ,  r e s u l t s  g e n e r a l l y  l o w ,  
2 2 . 0 - m m .  cel l .  

i n s t r u m e n t s  i n  l a b o r a t o r i e a  15 
a n d  1 9  a p p e a r  to be  o u t  o f  
w a v e  l e n g t h  c a l i b r a t i o n  to-  
w a r d  t h e  l o w  w a v e  l e n g t h s .  

1 l { u n  o n  B e c k m a n n .  : N o  r e p o r t .  

Conclusions 

From the data discussed above it can be conchlded : 
1. That  a nickel sulfate s tandard  (or other solu- 

tions (n' filters) are desirable for  cal ibrat ing the Cole- 
man Junior  speetrophotonlcters. The nmnufae tu re r ' s  
di(tymium filter alone is insufli(.icnt. 

2. That  reproducibi l i ty  obtainable on the spectro- 
photometers is approximate ly  the same at 525 and 
550 millinlierons and at either wavelength exceeds 
that  obtai55able by  Lovibond red readings. 

3. That  by tile rise of proper  conversion equations 
red values can be obtained f rom spectrophotometrie  
readings at 525 or 550 mill]microns, wllich will closely 
approximate  Lovibolsd red readings. 

Recommendations 

I t  is recomme51ded that  the Society, through the 
[:niform Methods C o m m i t t e e ,  adopt the following 
stlcctrophotomctric method for  deternfining the color 
of fats  and oils. 

Color 
Spectrophotometr ic  Method 

Definition: This metllod denotes the color of an oil 
by deternfini51g the optical density at a specified 
wavelength of light, using a speetrophotometer.  

Scope: Applicable to fats  and oils. 

A .  A P P A I ~ A T U S  

1. Spee, trot)hotonlcter---A speetrophotometcr  capa- 
ble of adjustme51t to give the following readings 
on a s tandardiz ing nickel sulfate solution 131, 
af ter  sett ing tile zero point and a f t e r  adjust-  
tug the 100% t rausmit tauce  point (0 density)  
against  C('I+ in a euvctte havilsg the specifica- 
tions outlined in (2) below. 

4 0 0  m i l l ] m i c r o n s  L e s s  t h a n  4 %  t r a n s m i t t a n c e  

4 7 0  n f i l l i m i c r o n s  3 8 . 8  _ 2 

5 1 0  m i l l ] m i c r o n s  7 3 . 4  • 2 

5 2 5  m i l l i n f i c r o n s  6 9 . 4  ~ 2 

5 5 0  m i l l i m i c r o n s  5 4 . 4  -4- 2 

7 0 0  m i l l ] m i c r o n s  L e s s  t h a n  2 %  

2. Matched glass c y l i n d s " i c a l  euvettes, approxi-  
mately  21.8 nun. inside d i a m e t e r ;  o u t s i d e  
diameter  al)proxinmtely 24.5 ram. All cuvettes 
should cheek CCI+ and tile nickel sulfate solu- 

tion at 525 m~. within + 0.6% transmit tance.  
The euvettes should be kept clean and free 
f rom scratches. 

3. Standardiz ing Nickel Sulfate S o l u t i o n - - D i s -  
solve 200 grams NiSO~. 6II20 in distilled water.  
Add 10 nil. of concel~tratcd HC1. Dilute to 
exactly 1,000 ml. in a volumetric flask. The 
tempera ture  of tile soIution stmuld be between 
25 and 30~ The density of the solution at 
25~ should be 1.115 and nickel content must  
fall between 3.95 and 4.00% nickel by  analysis. 

4. Fi l ter  p a p e r - - F i n e  porosi ty  such as E & D No. 
192, Whatman  No. 12, Reeve-Angel No. 871, or 
S & S  No. 596. 

B .  R E A G E N T S  

1. Carbon te t raehlor idc--Redis t i l led  if the trans- 
mit tance differs f rom distilled water  by  0.5% 
at 400 m~. 

4 0 0  . . . . . . . . . .  
4 2 0  . . . . . . . . . .  
4 4 0  . . . . . . . . . .  
4 6 0  . . . . . . . . . .  
4 7 0  . . . . . . . . . .  
4 8 0  . . . . . . . . . .  
4 9 0  . . . . . . . . . .  

O i l  No .  1 

W a v e -  R e f i n e d  
l e n g t h  e o t t o n s e e d  

T r a n s .  D e n s ] t 3  

5 . 9  1 . 2 3  
4 . 4  1 . 3 5  
.'-3.9 1 . 4 0  
4 .3  1 . 3 6  
5 .2  1 . 2 8  
6 .5  1 . 1 9  

1 0 . 8  . 9 7 0  

T A B L E  I V  

1 9 4 9  A.  O . C .  S 

O i l  No .  2 

R e f l n o d  a n d  
b l e a c h e d  

c o t t o n s o e d  

T r a n s .  I ) e n s i t  

2 0 . 2  . 6 9 5  
2 3 . 3  . 6 3 0  
3 0 . 0  . 5 2 3  
4 0 . 7  . 3 9 0  
4 7 . 5  . 3 2 4  
5 4 . 4  . 2 6 5  
6 2 . 1  . 2 0 9  

O I L S  

Oil ~,,. i ; -  [ - oiV.~-o_ 4 -  
R e f i n e d  a n d  

R e f i n e d  b l e a c h e d  
s o y b e a n  s o y b e a n  

T r a n s .  D e n s i t y  T r a n s .  l ) e n s i t  

4 . 4  1 . 3 5  
3.'1 1 . 4 7  
3 . 0  1 . 5 2  
3 .3  1 . 5 0  
"1.5 1 . 5 0  
3 .5  1 . 4 5  
4 . 3  1.',17 

9 . 5  1 . 0 3  
1 1 . 4  . 9 4 0  
1 9 . 2  .72O 
;13.3 . 4 8 0  
4 2 . 3  . 3 7 4  
5 1 . 0  . 2 9 4  
5 9 . 5  . 2 2 6  

5 0 0  . . . . . . . . . .  
5 1 0  . . . . . . . . . .  
5 2 0  . . . . . . . . . .  
5 2 5  . . . . . . . . . .  
5 3 0  . . . . . . . . . .  
5 4 0  . . . . . . . . . .  
5 5 0  . . . . . . . . . .  
5 6 0  . . . . . . . . . .  
5 7 0  . . . . . . . . . .  
5 8 0  . . . . . . . . . .  
5 9 0  . . . . . . . . . .  

6 0 0  . . . . . . . . . .  
6 1 0  . . . . . . . . . .  
6 2 0  . . . . . . . . . .  
6 3 0  . . . . . . . . . .  
6 4 0  . . . . . . . . . .  
6 5 0  . . . . . . . . . .  
6 6 0  . . . . . . . . . .  
6 7 0  . . . . . . . . . .  
6 8 0  . . . . . . . . . .  
6 9 0  . . . . . . . . . .  
7 0 0  . . . . . . . . . .  

2 0 , 0  
3 3 . 3  
4 8 . 3  
5 5 . 2  
6 3 . 2  
7 4 . 6  
8 2 . 3  
8 6 . 7  
8 9 . 5  
9 1 . 2  
9 2 . 3  

9 2 . 9  
9 3 . 0  
9 3 . 4  
9 3 . 4  
9 2 . 9  
9 0 . 8  
8 8 . 1  
8 5 , 2  
8 5 . 0  
8 6 . 7  
9 2 . 0  

.71111 

. 4 8 0  

. 3 1 8  

. 2 5 8  

. 2 0 0  

. 1 2 8  

. 0 8 5  

. 0 6 2  

. 0 4 9  

. 0 4 1  

. 0 3 6  

.(}33 

. 0 3 2  

. 031  

. 0 3 1  

. 0 3 3  

. 0 4 2  

. 0 5 7  

. 0 7 0  

. 071  

. 0 6 2  

. 0 4 6  

7 0 . 7  , 1 5 2  
7 8 . 5  .1(15 
8 4 . 3  . 0 7 4  
8 6 . 8  . 0 6 2  
8 9 . 4  . 0 5 0  
9 2 . 4  . 0 3 5  
9 4 . 5  . 0 2 6  
9 6 . 0  . 0 1 9  
9 6 . 5  . 0 1 7  
97 .O  . 0 1 5  
9 7 . 6  . 0 1 2  

9 7 . 9  . 0 1 1  
9 8 . 2  . 0 0 9  
98. :3 . 0 0 8  
9 8 . 3  . 0 0 8  
9 8 . 3  . 0 0 8  
9 8 . 3  . 0 0 8  
9 8 . 0  . 0 1 0  
9 7 . 5  . 0 1 2  

9 7 . 8  . 0 1 1  
9 7 . 9  . 0 1 1  
9 7 . 8  . 0 1 1  

6 .5  
1 2 . 5  
2 2 . 6  
2 3 . 7  
3 6 . 8  
5 1 . 7  
6 4 . 5  
7 3 . 5  
7 9 . 4  
8"1.1 
8 5 . 4  

8 6 . 1  
8 6 . 2  
8 6 . 4  
8 6 . 4  
8 4 . 7  
8 0 . 6  
7 4 . 5  
6 9 . 1  
67.1.  
7 1 . 3  
7 9 . 9  

1 . 1 8  6 8 . 5  . 1 6 8  
. 9 1 0  7 5 . 0  . 1 2 6  
. 6 4 5  8 0 . 2  . 0 9 6  
. 5 4 3  8 2 . 3  . 0 8 5  
. 4 3 5  8 5 . 3  . 0 6 9  
. 2 8 8  8 8 . 6  . 0 5 4  
. 1 9 2  9 1 . 2  . 0 4 2  
. 1 3 4  9"1.2 . 0 3 2  
. 1 0 0  9 4 . 4  . 0 2 6  
. 0 8 1  9 4 . 8  . 0 2 4  
. 0 6 9  9 5 . 9  . 0 1 9  

.I166 9 6 . 5  . 0 1 7  

. 0 6 6  9 6 . 9  . 0 1 5  

. 0 6 4  9 7 . 3  . 0 1 3  

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

. 0 7 2  97. '1 . 0 1 3  

. 0 9 5  9 7 . 4  , 0 1 3  

. 1 2 8  9 7 . 3  . 0 1 4  

. 1 6 2  9 7 . 3  , ( )14  
, 1 7 4  9 7 . 7  . 0 1 2  
. 1 4 7  9 7 . 9  .01 l 
. 0 9 7  9 7 . 8  . 011  
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C. 1)IgOCEI)URE 

1. The, sample must be absolutely clear. I f  not, 
filter through a specified pallet at a tempera- 
lure of at least 10~ above the melting l)oint 
of the fat. The  s a , np l e  should not be hehl 
melted longer than necessary since darkening 
nlay oeettr. 

2. Turn  on the spectrophotonmter and allow at 
least a 20-minute warm-uI) period before stand- 
ardizing or making any measurement. 

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

4. Recheck the zero reading of the i n s t r u m e n t  
and, with a euvette filled with C('I~ in tlle in- 
strument, set the 100% t r a n s m i s s i o n  point 
exactly. 

5. Fill a euvelte with the standardizing nickel 
sulfate solution and read the transmittance at 
400 nl~. Repeat 3 and 4 at 470, 510, 525, 550, 
and 700 ,nillimierons. The readings must fall 
within the limits prescribed, or the inst,'ulnent 
shonhl be adjusted to give the correct response. 

6. Fill a euvette with the sample using a suffi- 
cient amount of oil to insm'e a full column in 
the light beam. 

7. ])lace the filled tube ill the instrument and read 
the otttieal density to the nearest 0.001 at 525 
millimierons. 

REPORTING : 

1. Report the optical density multil)lied by 1,000. 

(Red color .... density X factor)  
Fac tors :  up to .085 density 

red =- density X 42 
above .085 density 

red = 23.4 density Jr- 1.52 

Special instrument scales for reading red colors 
directly may be used. 

NOTE** The al)ove report,  which was 1)reparcd by a subcom- 
mittee, was approved by a ma jo r i ty  vote of the Oil Color 
Com,nittee and submit ted to the Uniform Methods ( 'ommittee 
fo r  action. That  committee recommended the spectrol)hoto- 
metric method for vegetable oil color measurement  at the 
(.onvention of the A.O.C.S. in New Orleans, and by unanimous 
vote of the Society it was adopted as ~ tentative method. 

(}. WORTIIEN AGEIr chairman. 

Nutrition in Relation to the Glyceride Oils" 
C. G. KING, Scientific Director, The Nutrition Foundation; and 
Professor of Chemistry, Columbia University 

W I I E N  viewed in the light of their industrial 
and physiological importance, the oils and fats 
have received far  less research consideration 

than the)" deserve. A s(.ientist, who has worked with 
oils and fats, sehlom has any difficulty in seeing op- 
I)ortunities for research on their nutrit ive properties 
that he wouhl like to see exph)red. But an execu- 
tive, who is resI)onsible for managing an industrial 
enterprise, or a laylnan, who simply wants to make a 
contribution to tile betterment of mankind, nmy have 
more difficulty in gaining a (.omliarable degree of en- 
thusiasln. There is constant need to focus (,onvineing 
arguments upon st)celtic problems that offer promise. 

First  of all, I would urge the basic principle that  
those who work toward the solution of practical prob- 
lems ill agriculture, in tile food industry, and ill other 
areas where fats and oils are used, could approach 
many of their respective tasks more efficiently if 
chemists couhl discover tile reactions by which llle 
various types of fats are formed. For  example, no 
one knows how linolenic, oMc, rieinoleie, or eleoste- 
arie acids arise from simpler intermediates. ]n an 
eml/irical way it is known that earbohydrates are con- 
verted to fats in both plants and animals, but  little 
is known of the intermediate steps. Economic gains 
from breeding farm crops with higher oil yMds  can 
be seen readily, as in tile ease of soybeans and corn. 
The geneticist couhl work more efficiently if the reac- 
tions he is seeking to aeeonlplish were known. 

The mechanism by which carbohydrates are (.on- 
verted to fats in the animal body is of frequent coil- 

* Pre.senled at 22nd annual fall meetinr American Oil Chemists' 
Society, New York City, Nov. 15-17, 1948. 

eern to scientists who are interested ill food. Those 
who are dealing with human health are especially 
interested in the changes because the key to several 
nledieal probelms lies at tile crucial point of carbo- 
hydrates-to-fat conversion in the human body. For  
example, there is much evidence to suI)port the cur- 
rent concept of physicians and bio-ehemists that in 
the diabetic I)atient most of the acute or chronic dam- 
age, to the body is caused by the aeeuiuulation of 
intermediate fragments of fa t ty  acids. At  one time 
the injuries were thought to be associated ahnost 
soMy with the high sugar content in the tissues of 
diabetic patients, hut  current  evidence points chiefly 
toward tile fats. 

Additional illustrations of the iml)ortanee of gain- 
ing fur ther  knowledge of fat  metabolism come from 
observations on nutrients other than fats. Several 
acute and chronic diseases are characterized by an 
initial disturbance in fat  deposits. The first evidence 
that something is wrong may be seen in the form of 
abnormal deposits of glyeeride fats within the cells. 
Several vitamin deficiencies, for examI)le, are charac- 
terized by such a change. The chemist who attempts 
to work with the physician or veterinarian in gaining 
a clue to the mechanisms that have become distm'bed 
when the fat  droplets appear in the kidneys and liver, 
scarcely has enough information about the origin or 
t ransport  of fat  to make a helpful suggestion. 

O N E  may well ask, " W h y  should a food scientist 
be concerned with this problem ?"  There are nu- 

nlerous attswers, but  perhaps one will suffice. Several 
years ago Wendell (~rifflth of St. Louis University, 


