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employed in the spectrophotometrie assays of the mar- 
garine oils at the two stages of interest  in controlling 
vi tamin A fortification. F rom the data presented in 
this repor t  the figures obtained in Column B are the 
t rue values for the fortified margar ine  oil pr ior  to 
churning. I f  the margar ine  control oil containing no 
lecithin were used in assaying such fortified oils, the 
estimates of v i tamin A content would be erroneously 
high by  600 U S P  units per  pound of margarine.  The 
proper  blank oil to be used in assays of the separated 
margar ine  oil is that  containing no lecithin; the true 
estimates of the vi tamin A content of the margar ines  
are given in Column C of Table VI I .  I f  the marga-  
rine blank oil containing lecithin were used in assays 
of the separated margar ine  oils, the estimates of vita- 
min A content would have been erroneously low by  
650 USP  Units per  pound of margarine.  

The difference between apparen t  and true vi tamin 
A content in either instance is small, equivalent to 
3.5% of the t rue v i tamin A content. This 3.5% fig- 
ure is of real significance economically and can be of 
very great  importance should estimate~ of vi tamin A 
content border  on the minimal declared potency of 
15,000 USP  units of v i tamin A per pound. 

The difference between apparen t  and true vi tamin 
A content of the oils listed in Table V I I  i s  obviously 
a real one. Statistical analyses are unnecessary since 
the figures for  A-B and C-D are positive in ever)" 
case. 

The figures in Table V I I  are characteristic of those 
obtained in control assays of products  made by  one 
manufac tu re r  and undoubtedly  represent  the small- 
est magni tude of discrepancy between apparen t  and 
true vi tamin A content following spectrophotometric 
assays. Other manufac ture rs  not aware of the signifi- 
cance of the lecithin supplement  in spectrophotomet- 
tric assays may  find much larger  differences between 
apparen t  and true vi tamin A content. Discrepancies 
as large as 1,500-2,400 USP  units of vi tamin A per  
pound of margar ine  have been noted in siniilar tests 
conducted on oils kindly furnished by  another  manu- 
facturer .  On the basis of the results obtained with 
the three lecithin prepara t ions  used in the present 
study, large variat ions between apparen t  and true 
vi tamin A content are a t t r ibutable  more to excessive 

heating of the lecithin-supplemented oils ra ther  than 
to differences in the light absorbaney of the lecithin 
prepara t ions  themselves. Calculations indicate that  
assays of the margar iues  made with the oils supple- 
mented with any one of the three lecithin prepara-  
tions a n d  held for 60 hours at 140°F. would yield 
vi tamin A figures in error  by 1,600 USP  units per  
pound. 

Summary 
On the basis of light absorption measurements at 

328 rag, fluorometrie tests, stabil i ty of oils to oxi- 
dative deterioration, and phosphorus analyses it has 
been shown that  the oil separated f rom margar ine  
contains no lecithin. P h o s p h o r u s  analyses demon- 
strated that  this migrat ion of added lecithin f rom 
the oil to the aqueous phase occurs during the churn- 
ing operation and prior  to chilling the emulsion. 

Fo r  the speetrophotometric vi tamin A assay of the 
fortified margar ine  oil pr ior  to margar ine  nmnufac- 
ture, the control oils used to set the spectrophoto- 
meter  at 100% transmission must  contain the added 
lecithin. For  the assay of the oil separated f rom the 
margar ine  the proper  blank oil should contain no 
lecithin. 

Use of improper  control oils would be responsible 
for estimates of vi tamin A content which arc either 
erroneously high or low by  about  3.5%. Abusive han- 
dling (storage at elevated temperatures)  of lecithin- 
supplemented oils and use of improper  control oils 
can be responsible for differences as nmch as 10c'~ - 
between apparent  and true vi tamin A content. 
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Wesson Loss as a Measure of the Degree of Refining 
L. HARTMAN and MARGARET D. L. WHITE, Fats Research Laboratory, Department of 
Scientific and Industrial Research, Wellington, New Zealand 

~-I-~HE t ime-honored Wesson method (1) of esti- 
mat ing the neutral  oil content of crude oils or, 
str ict ly speaking, of estimating the constituents 

responsible for  loss dur ing alkali refining, had until  
several years ago a more theoretical than practical  
importance since refining losses in practice were usu- 
ally a multiple of the Wesson loss. Only af ter  the 
introduction of the Clayton (2) and other continu- 
ous refining processes did plant  losses become suffi- 

1The removal of non-g lycer ides  by  the  Wesson method requires  the  
p r e s e n c e  of soap and  therefore  reacldification of the neutralized oils 
is essential. 

~This probably  explains the results claimed for  the De Laval  Short- 
mix process  a c c o r d i n g  to which inter  alia a coconut  oil showing a 
W e s s o n  loss of 7 .20% has been alkali refined with an  overall p lan t  loss 
of 6.74% (7) .  

ciently low to approach the Wesson or " i d e a l "  loss 
within a few tenths of a percent (3). This great ly  
enhanced the applicabi l i ty  of the method in the re- 
fining industry.  

Recently however the value of the Wesson method 
has been subjected to criticism from two independent 
sources, bu t  for  diametrically different reasons. Lin- 
teris and Handsehumaker  (4) expressed the opinion 
that  the method, apar t  f rom being tedious and time- 
consuming, tends to o v e r e s t i m a t e  the neutral  oil 
content, p robab ly  owing to decomposition of phos- 
phatides by  alcoholic potassium hydroxide used in 
the first step of the Wesson loss determination.  They 
suggested a chromatographic  technique based on the 
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method  of the  I n t e r n a t i o n a l  Commiss ion  of F a t s  a n d  
0 i l s ,  S u p p l e m e n t  I I ~  (5) ,  which,  a cco rd ing  to them,  
gives lower  r e su l t s  fo r  n e u t r a l  oil a n d  is eas ier  to 
c a r r y  out. 

On the o ther  hand ,  Desnuel le  a n d  Micael l i  in  an  
i n t e r e s t i ng  communica t i on  (6)  ques t ioned  the  be l ie f  
t ha t  the Wesson  loss r e p r e s e n t s  a m i n i m u m  va lue  be- 
low which  the ac tua l  re f in ing  loss canno t  be reduced .  
The F r e n c h  a u l h o r s  m a i n t a i n  t h a t  in the  f a c t o r y  the  
n e u t r a l i z a t i o n  of oils wi th  a lka l ies  does not  remove 
non-g lyce r ides  to such an  ex ten t  as the  Wesson  tech- 
nique,  wi th  the  r e su l t  t h a t  f a c t o r y  ref ined  oils a f t e r  
reac id i f ica t ion  wi th  p u r e  f a t t y  ac ids  1 show s t i l l  an  
a p p r e c i a b l e  Wesson  loss a f t e r  d e d u c t i n g  the  a m o u n t  
of f a t t y  ac ids  added .  The re  is t he re fo re  a poss ib i l i t y  
of o b t a i n i n g  in the  l a rge  scale re f in ing  a h ighe r  y i e ld  
t h a n  t ha t  i n d i c a t e d  b y  the Wesson  loss d e t e r m i n a t i o n  
i f  the  e n t r a i n m e n t  Of n e u t r a l  oils is e l im ina t e d  b y  
efficient mechan ica l  meansY F u r t h e r m o r e  the  Wesson  
loss concept ion,  acco rd ing  to Desnuel le  a n d  Micael l i ,  
is m i s l ead ing  not  on ly  in  a t t r i b u t i n g  an  " i n e v i t a b l e "  
c h a r a c t e r  to the  loss of non-g lyce r ides  (which  as men-  
t i oned  above  is p a r t l y  avo ided  in p r ac t i c e )  b u t  also 
in  a s suming  t h a t  losses of t r i g l y c e r i d e s  a re  " e v i t a -  
b l e . "  A ce r t a in  a m o u n t  of g lyce r ides  m i g h t  en t e r  the  
s t r u c t u r e  of the  soapstock a n d  thus  not  be recover-  
ab le  b y  a n y  mechan ica l  process.  

This  l as t  p o i n t  is of a r a t h e r  specu la t ive  n a t u r e  a n d  
has  not  been  p u r s u e d  in the  p r e sen t  inves t iga t ion .  On 
the o the r  hand ,  the  p o i n t  r e g a r d i n g  the  Wesson  loss 
of oils  a f t e r  a lka l i  re f in ing  is real ,  a n d  some ref iners  
wou ld  p r o b a b l y  not  expec t  the  n e u t r a l i z a t i o n  process  
as c a r r i e d  out  in p rac t i ce  to be less r i go rous  t h a n  the 
Wesson  technique .  The quest ion seemed to be impor -  
t a n t  enough  to w a r r a n t  s c r u t i n y  a n d  p r o m p t e d  the 
p r e s e n t  inves t iga t ion .  I n  a d j u n c t i o n  the  chromato-  
g r a p h i c  me thod  of e s t ima t ing  loss cons t i tuen t s  as rec- 
o m m e n d e d  b y  L i n t e r i s  a n d  H a n d s c h u m a k e r  has  been  
examined .  

Experimental 
Desnue l le  a n d  Micael l i  used  in  t h e i r  e x p e r i m e n t s  

p e a n u t  oil  exclus ively .  I t  a p p e a r e d  des i rab le  to ex- 
t e n d  the i nves t iga t ion  to o the r  oils, a n d  bes ide  p e a n u t  
oil, c rude  soya  bean ,  cot tonseed,  rapeseed ,  sunflower,  
a n d  coconut  oils were  examined .  The oils were  re- 
f ined on a l a b o r a t o r y  scale which  p e r m i t t e d  a l t e r a -  
t ions  in  re f in ing  me thods  more  r e a d i l y  t h a n  wou ld  
be feas ib le  in l a rge  scale ref ining.  

The a m o u n t  of non-g lyce r ides  was e s t ab l i shed  b y  
e s t i ma t i ng  the Wesson  loss on c a r e f u l l y  d r i e d  oils, 
a cco rd ing  to the  J a m i e s o n  p r o c e d u r e  (8 ) ,  a n d  deduc t -  
ing  f r o m  th is  loss the  f ree  f a t t y  ac id  con ten t  f o u n d  
b y  t i t r a t i o n  a n d  ca l cu la t ed  as oleic ac id  for  a l l  oils 
excep t  coconut  and  r apeseed  oil. F o r  these the  mo- 
l ecu la r  we igh t  of f ree  f a t t y  acids  was assumed  as 
208 a n d  300, respec t ive ly .  The f ree  f a t t y  ac id  con- 
t en t  o b t a i n e d  in th i s  w a y  differs  s l i gh t ly  f rom t h a t  
e s t ima ted  g r a v i m e t r i c a l l y ,  b u t  in the  p r e s e n t  work  
on ly  a p p r o x i m a t e  va lues  fo r  non-g lyce r ides  in  the  
c rude  oils were  needed.  C r u d e  oils w i th  a p p r e c i a b l e  
am oun t s  of non-g lycer ides ,  p r e f e r a b l y  above 2%,  were 
selected.  The  c o r r e s p o n d i n g  c h r o m a t o g r a p h i c  losses 
were  es tab l i shed ,  u s i n g  a co lumn of 18 ram. d i a m e t e r  
and  50 cm. long,  p a c k e d  wi th  a lumina ,  a n d  fol low- 
ing  L i n t e r i s '  a n d  H a n d s c h u m a k e r ' s  p rocedure .  The  
a m o u n t  of non-g lyce r ides  in  th is  case was ca l cu l a t ed  
f rom the f o r m u l a :  

P e r c e n t a g e  of non-g lyce r ides  ~ pe r c e n t age  of 
c h r o m a t o g r a p h i c  loss - -  pe r c e n t a ge  of f ree  f a t t y  
ac ids  in  c rude  oils + 0.15 

since the  f ree  f a t t y  ac id  con ten t  of oils a f t e r  pas s ing  
t h r o u g h  the co lumn was on the ave rage  of 0 .15%. 
Resu l t s  a re  shown in Table  I. 

T A B L E  I 
Content  of Non-Glycer ides  in  Crude  Oils Calcula ted  F r o m  the  W e s s o n  

Loss  and  F r o m  the C h r o m a t o g r a p h i c  Loss  

% Non-glycer ides  

Oil 

L 

F.F.A. 
% 

Peanu~  oil ......................... : 1.52 
Coconut  oil ........................ 1.95 
Sunf lower  oil .................... 3.30 
Soybean  oil I ..................... 1.71 
Soybean  oil I I  . . . . . . . . . . . . . . . . . . .  2.75 
Rapeseed  oil . . . . . . . . . . . . . . . . . . . . . .  0.79 
Cottonseed oil .................... 3.40 

Cbroma-  
Wesson  t o g r a p h i c  

loss loss 
- - F . F . A .  - - F . F . A .  

+ 0 , 1 5  

2.98 3.25 
2.02 2~.87 
2.20 2.49 
2.26 2.90 
5.35 5.70 
1.51 2.07 
1.90 2.30 

One h u n d r e d - g r a m  samples  of c rude  oils were  re- 
f ined w i th  aqueous  a lka l ies  e m p l o y i n g  th ree  d i f ferent  
t echniques  : 

a) To the oils preheated to 40°C. a 10% solution of sodium 
hydroxide was added with stirring, the temperature 
raised to 65°C., and the stirring continued for 5 min- 
utes. After one hour's settling at 65°C. the clear oils 
were siphoned off, washed three times with water at 
80°C., and dried in  vacuo.  The excess of sodium hydrox- 
ide was 10% over the theory for coconut oil and 25% 
for the remaining oils. 

b) The oils were neutralized, using sodium hydroxide solu- 
tions in quantities and strength as specified in the A.O.C.S. 
official method for estimating the refining loss (cup meth- 
od). Temperature and times of stirring given by this 
method were also observed but instead of remelting the 
soapstock, etc., the oils were settled, washed, and dried 
as in a). 

c) On several samples an approximation of Clayton's sodium 
carbonate refining was used. The oil was mixed with a 
15% aqueous sodium carbonate solution in the proportion 
of 1 mol of sodium carbonate for each mol of free fatty 
acid + 20% excess and the mixture dried i~, vaeuo  at 
75°C. The soapstock was rehydrated with an amount of 
1 5 %  sodium carbonate solution equal to that used for 
neutralization, the temperature raised to 90°C., the oil 
separated by centrifuging and washed and dried as in 
a). The re-refining (if found advisable) was carried out 
on the centrifuged, unwashed oil using 1 ml. of a 10% 
sodium hydroxide solution for 100 g. of oil and stirring 
for 5 minutes at 65°C. The oil was then centrifuged, 
washed, and dried. 

The  n e u t r a l i z e d  oils were  reac id i f ied  to t h e i r  pre-  
v ious  f ree  f a t t y  ac id  conten t  w i th  p u r e  oleic acid,  or  
l au r i c  ac id  in  the  case of coconut  oil, a n d  the  Wesson  
loss was aga in  de t e rmined .  The c h r o m a t o g r a p h i c  loss 
of re f ined  oils was also e s t ab l i shed  b u t  w i th ou t  pre-  
vious reae id i f ica t ion .  Resu l t s  a re  shown in Tab le  I I .  

To de t e rmine  the  loss of n e u t r a l  oil caused  b y  the 
Wesson  a n d  c h r o m a t o g r a p h i c  method ,  a few samples  
of c rude  oils were  s u b j e c t e d  to two consecut ive  t r e a t -  
ments .  He re  a g a i n  oils were  reac id i f ied  p r i o r  to the  
second Wesson  t r e a tme n t .  Resu l t s  of these tes ts  a re  
shown in Table  I I I .  

Discussion 
The a moun t s  of non-g lyce r ides  which  r e m a i n e d  in  

the  oils a f t e r  re f in ing  showed s igni f ican t  va r i a t ions .  
They  were  qu i te  a p p r e c i a b l e  in  a few samples  exam- 
ined  (cf. Tab le  I I )  bu t  on the  whole lower  t h a n  those 
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T A B L E  I I I  

Loss of " N e u t r a l "  Oil After  a Second Wesson and 
Treatment ,  Respectively 

Chromatographic  

Oil 

Coconut oil ........................................ 
Sunf lower  oil ..................................... ~ 

% " N e u t r a l "  oil lost after 
a second t rea tment  

Chromato- 
Wesson graphic  

nil  0.39 
ni l  0.18 
ni l  0.20 
ni l  I 0.57 
0.02 ~ 0.25 

Soybean oil I ..................................... 
Rapeseed oil ...................................... 
Cottonseed oil .................................... 

found by Desnuelle and Micaelli in factory-refined 
peanut oils which were 0.50, 0.70, and 0.95%, respec- 
tively. In each case refining with sodium carbonate, 
according to the Clayton procedure, proved to be 
more efficient than t reatment  with sodium hydroxide 
in which a moderate excess of sodium hydroxide was 
used. Caustic refining, when following the A.O.C.S. 
" c u p "  method which specifies a large excess of alkali, 
and sodium carbonate t reatment  with caustic re-refin- 
ing removed practically all Wesson loss constituents. 

From these results it would appear  that the amount 
of non-glycerides left  in refined oils depends, as could 
be reasonably expected, on the kind of oil and on the 
method of refining. This would explain the results 
obtained by the French authors and dispose, at least 
partially, of their claim that  actual refining does not 
bear comparison with the Wesson technique regarding 
the removal of non-glycerides. The peanut  oils exam- 
ined by them were probably refined in conformity 
with the prevalent European practice according to 
which an excess of 0.5-30% of sodium hydroxide over 
the theory is considered sufficient. While there are no 
official rules in European countries specifying excess 
of alkali, British (ga, b) ,  German (10), Italian (11), 
and Russian (12) sources bear out the above figures. 
As a result, a certain amount of non-glycerides is left  
in the oil, but  refining losses are kept low as might be 
gathered from the following British statement (9a) : 
" T h e  normal neutral  oil losses will vary  from 20 to 
100% of the weight of the fa t ty  acids depending on 
the oil used, the percentage of fa t ty  acids in the crude, 
and on the skill of the ref iner ."  In  the U.S.A. a neu- 
tral  oil loss of 20-100% of the weight of free fa t ty  
acids would be deemed much below the average when 
employing the batch refining system. Statistical data 
of Brodie (13), Bailey (14), and others show this 
loss to be at least 200%. The difference between 
the U.S.A. and the European practice has historic 
and commercial reasons which need not be discussed 
here. The introduction of continuous refining proc- 
esses in the U.S.A. has reduced the refining losses 
considerably, but  even when employing these proc- 

esses a more complete removal of non-glycerides is 
probably achieved than in the European practice, and 
it appears that the Wesson technique is equal, or su- 
perior, in this respect to the U.S.A. refining methods. 
It  is doubtful  whether " ref in ing  should eliminate as 
completely as possible the non-glyceridic constituents 
from the o i l "  as postulated by  Desnuelle and Micaelli. 
For tunate ly  it does not, otherwise all antioxidants 
(and vitamins in the case of fish liver oils) would be 
removed, thus defeating the very aim of refining. It  
is even debatable whether such non-glyceridic con- 
stituents as coloring matter  and phosphatides could 
not be profitably left in oils obtained from high qual- 
ity seeds as advocated by Kaufmann (15), which 
would mean dispensing with the neutralization alto- 
gether. However, having once adopted alkali refin- 
ing, one has to accept its good and evil features, and 
since debris of phosphatic and nitrogenous compounds 
would probably affect the stability of oils more than 
these compounds themselves, their  removal should be 
as thorough as possible. 

The Wesson technique which, as has been shown, 
removes these constituents at least as thoroughly as 
careful refining therefore appears to have a definite 
value as an indication to what extent alkali refining 
has fulfilled its aim. The Wesson loss determination 
is strictly quantitative and therefore superior to qual- 
itative tests (16) for  assessing the degree of refin- 
ing, such as surface tension and foam measurements, 
and, in giving overall results in one operation, is 
less time-consuming than separate estimations of free 
fa t ty  acids, ash, phosphorus, and the like. I t  can 
moreover be considerably improved by using oil sam- 
ple bottles or stoppered flasks, instead of separating 
funnels as specified by Jamieson (8) and by siphon- 
ing off supernatant  layers at each stage. This makes 
the estimation less tedious and possibly more accu- 
rate (17). While not a rapid routine test the method 
can, in the hands of an expert,  provide guidance as 
to the adoption of a suitable refining procedure, or 
more specifically, as to the excess of alkali required 
for various kinds of oils. Thus it can supplement 
the directions contained in the official A.O.C.S. cup 
method. The quantities of sodium hydroxide specified 
in the lat ter  are in excess of those needed for a thor- 
ough removal of non-glycerides. In view of the above 
it would seem that  the Wesson technique, far  from 
having lost its value as a measure of minimum refin- 
ing losses, offers advantages as a test for  the pur i ty  
of refined oils. 

Similar advantages cannot be claimed for the chro- 
matographic method. I t  will not be denied that for  
the evaluation of crude oils this method may be found 

T A B L E  I I  

Content  of Non-Glycerides in Alkali  Refined Oils F o u n d  by the 
Wesson and Chromatograph ic  Method Respectively 

% non-glycerides in oils refined w i t h :  

Oil 
NaOH, 

10-25% excess 

NaOH, 
A.O.C.S. official 

method 

Wesson Chromato- 
_ _  graphic  

Peanut oil .......................................................... r 0.28 p 
Coconut oil ......................................................... j 0.05 ] 0.32 
Sunflower oil ..................................................... 0.12 I 0.28 
Soybean oil I .................................................... ~ 0.53 I 
Soybean oil I I  .................................................... ] 0.47 I 
Rapeseed oil ...................................................... | 0.41 L 
Cottonseed oil. ................................................... t 0.62 I 

Wesson Chromatn- 
_ _  graphic  

ni l  
nil  ! 
ni l  i 
nil  ] 
nit  J 
0.02 ~ 0.35 
nil  ! 0.28 

Na_-COa, 
Clayton 

technique 

Wesson 

0.06 
ni l  
0.02 
n i l  

Chromato- 
VCesson g raph ic  

0.05 0.27 

0.05 0.32 
0.35 
0.38 
0.30 
0.36 

Na~CO~, 
rerefined 
Clayton 

technique 

Chromato- 
g raph ic  

ni l  
0.30 
0.33 



1 8 0  T H E  JOURNAL OF THE AMERICAN OIL CHEMISTS '  SOCIETY, ~IAY, 1 9 5 2  

equally as or more convenient than the Wesson test. 
However, for  the evaluation of refined oils as out- 
lined above, the Wesson method appears preferable 
since it gives a bet ter  indication of the point at 
which fur ther  alkali refining becomes wasteful. The 
c h r o m a t o g r a p h i c  method not only shows losses be- 
yond this point (cf. Table I I )  but  in contrast to the 
Wesson method seems to produce adsorption of some 
neutral  oil in the absence of free fa t ty  acids and 
non-glycerides. Thus it has been found by Desnuelle 
and Micaelli, and confirmed during the present work, 
that  an oil t reated according to the Wesson method 
and reacidified suffers on repeated Wesson treatments 
only a loss of weight equal to that o f  the added free 
fa t ty  acids. The loss of neutral oil is nil or practic- 
ally nil 3 even in the case of the easily saponifiable 
coconut oil while a repeated chromatographic treat- 
ment results in a fu r ther  loss (cf. Table I I I ) .  Con- 
versely, the chromatographic t reatment  of crude oils, 
which gives a higher loss than the Wesson method, 
yields oils with a free acid content of about 0.15~ 
while Wesson treated oils show an acidity of approxi- 
mately 0.02%, which is more in line with the results 
obtained on careful refining in the factory. 

Summary 

Wesson loss determinations carried out on a num- 
ber of alkali-refined oils have shown them to retain 
varying amounts of non-glyeerides, depending on the 
type of the oil and on the method of refining. Oils 
refined according to the official A.O.C.S. method or 
with sodium carbonate followed by re-refining are 
practically free of non-glycerides while those refined 

~King and Wharton (18), on determining the \Vesson loss of neu- 
tralized and bleached, but not Wesson treated cottonseed oil.  to which 
2% of free fatty acids had been added, found a lass of neutral oil 
amounting to 0.2%. However there remains the question whether this 
loss was actually due to saponification of neutral oil or to the removal 
of rest amounts of non-glyce~'ides. 

with a moderate excess of alkali over the theory (10- 
25%) retain appreciable amounts of non-glycerides. 
The Wesson method could therefore be used as a 
quantitative test for the degree of refining. 

The chromatographic method is uot suitable for this 
purpose since it shows losses when applied both to 
carefully refined and to previously chromatographed 
oils, but in agreement with the Linteris' and Hand- 
schumaker's results it has been found applicable to 
the estimation of loss constituents in crude oils. 
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Physiology and Biochemistry 

l ~ w ~ w s .  The reviews concerning the t ex t  of this  d iv is ion  
were on the fo l lowing  sub jec t s :  Biochemical  and  n u t r i t i o n a l  
aspects  of f a t  chemis t ry  (Deuel  & Greenberg--Fortschr. Chem. 
org. Naturstof fc  6, 1) ;  f a t t y  acids in nu t r i t i on  ( H o h n a n - -  
Proe. 3rd Conf. on Research Am. Meat Inst., Chicago, 1951, 1; 
Fette  u. Seifen 53, 332), l ip ide  metabo l i sm ( G u r i n - - A n n .  Rer. 
Biochcm. 20, 179);  ox ida t ion  of  f a t  by ~utoSxida t ion  as  well 
as the b io log ica l  process (T~ufe l - -Fe t t c  u. Seifen 53, 558) ;  
impor tance  of u n s a t u r a t e d  acids in de rma to logy  ( F i e d l e r - -  
Ibid. 52, 721) ;  serum cholesterol  and  phosphol ip ide  ( W a l l i s - -  
Bull. Aycr  Clin. Lab. Pennia. Hasp. ~, 7 9 ) ;  f o rma t ion  of mi lk  
f a t  ( T ~ u f e l - - Z .  Lebensm.-Untersuch. u. -Forsch. 93, 140);  and 
an t i l l po t rop i c  ac t i v i t y  of cys t ine  (Tyner--Un~v. Microfilms, 
Ann Arbor, Mich., Pub. No. 2~70, 68 pp. ) .  The pape r s  given 
in  a symposium on s tudies  on ar ter iosc leros is  which concerned 
b iochemis t ry  of l ip ides  were on rena l  hyper tens ion  of d i e t a ry  
or ig in  ( H a r t r o f t - - J .  Gerontot. 6, 154), l i p f anogens  and anti-  
l i p fanogens  (Sims--Ibid .  159), l ip ide  me tabo l i sm ( K e n d a l l - -  
Ibid. 162), and  metabo l i sm Of a r t e r i a l  t issue (K i rk - - i b id .  167). 

FAT ]~UTRITIO~. Of the new repor ts  on nu t r i t i ve  value of 
bu t t e r  versus  marga r ine ,  no difference was  found  in two s tudies  
while  one repor t  m a i n t a i n e d  t h a t  summer bu t t e r  conta ined some 
unknown growth  s t i m u l a t i n g  factor .  Eu le r  & Eule r  (Ark&. 
Kemi  3, 31) recorded no s igni f icant  differences in g rowth  rate,  

reproduct ion,  or l ac ta t ion  th rough  four  genera t ions  of ra t s  on 
the two fa t s .  Smi ts  (Foeding 11, 298), who surveyed pe r t i nen t  
l i t e r a tu r e  on the subject ,  was of the same opinion. Groo t ' s  
(Mededel Lab. Univ. Amsterdam, Inst. Vol£'svocd I1, No. 14, 
84 pp.)  work ind ica ted  tha t  tile unsaponif iable  f r ac t ion  of 
summer  bu t t e r  had  a g rowth  p romot ing  effect which was Rot 
due to known v i tamins .  He  did not ob ta in  ~ g rowth  effect 
f rom vaccenic acid or the phosphol ip ides  of the but ter .  

The n u t r i t i v e  value of mono-, di-, and t r ig lyce r ides  were 
found  to be the same when compared on the bas is  of growth,  
appearance ,  and  post  mor tem examina t ions  of ra t s  fed a t  25% 
level of the pure ma te r i a l s  (Mattson et al . - -J .  Am. Oil Chem- 
iMs' Soc. 28, 386). A compar ison  of monoglycer ides  p repa red  
f rom cottonseed oil versus cot tonseed oil also showed no dif- 
ference as measured  by growth  response, reproduc t ion  ab i l i ty ,  
and  l ac ta t ion  per formance  (Ames et al .--Ibid.  31). 

Some s tudies  reflected the need for  f a t  in nu t r i t ion .  When  
ra t s  and  p igs  were fed d ie ts  con ta in ing  two to 20% fa t ,  the  
best  growths  and ass imi la t ions  of p ro te in  and ca rbohydra t e  
were ob ta ined  at  the h ighes t  f a t  levels ( T a n g l  et al .--Agar- 
tudomany 2, 365). Gomberg  (Arclt. Tierniihr. 2, 307) recorded 
the reduct ions  in da i ly  ga ins  of calves a f t e r  reduc ing  the  f a t  
content  of the mi lk  on which they were ma in t a ined .  L a t e r  he 
showed tha t  add ing  easi ly  d iges t ib le  ca rbohydra te s  to the low- 
f a t  ma in t enance  mi lks  could a id  in c losing the  difference. Die ts  
of f a t  and pro te in  were able to p ro long  cons iderably  the l i f e  


