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Lecithin in Oil - in-Water Emulsions I 

DAVID A. YEADON, LEO A. GOLDBLATT, and AARON M. ALTSCHUL, Southern Regional 
Research Laboratory, ~ New Orleans, Louisiana 

o 
I L - I N - W A T E R  E M U L S I O N S  h a v e  been undergoing 
extensive clinical investigation for  intravenous 
alimentation. The stabilizing agent in most of 

the emulsions that  have been tested was a purified 
preparat ion of soybean phosphatides (3). These 
preparations, even af te r  so-called purification, arc 
complex mixtures of phosphatides and other materi- 
als. The presence of such impurities and the varia- 
tion in their composition from one preparat ion to 
another may contribute at times to some of the ad- 
verse reactions observed on administration of these 
enmlsions (9). This s tudy was under taken ~herefore 
to investigate the use of highly purified phosphatides, 
p r i n c i p a l l y  lecithin, in emulsion preparations. A 
small scale emulsion stability test was developed for  
the small quantities of highly purified fractions 
made available for this purpose. Highly purified 
lecithin was found to be an inefficient emulsifier 
producing emulsions par t icular ly  nnstable to auto- 
claving, a requisite procedure in the sterilization of 
emulsions for use in intravenous alimentation. 

Various materials were added back to the purified 
lecithin to  determine their influence on emulsification. 
Such materials included fa t ty  acids, carbohydrates, 
other phosphatides, and combinations of these mate- 
rials. Addit ion of f a t ty  acids improved considerably 
the emulsification properties of the lecithin prepara-  
tions, but in no instance did any of the emulsifiers 
equal in their  emulsification properties that  of the 

1This investigation was supported in par t  by funds from the Office 
of the Surgeon General. 

2 One of the laboratories ~f tbe Southern Utilization tZeseareh ~nd 
Development Division, Agwicultural Research Service, United States 
Depa, r tment  of Agriculture. 

soybean phosphatide preparat ions ordinari ly used in 
emulsification. 

E x p e r i m e n t a l  
Purified Lecithin 

Lecithin fractious were obtained from egg yolk by 
chromatographic purification procedures using an 
alumina column as.described by Hanahau et at. (4, 
5). These were found to contain trace impurities 
which were indicated to be in par t  lysoleeithin (2, 7) 
and probably also sphingomyelin (1, 6). In subse- 
quent  purification employing silica column proce- 
dures similar to that  described by Lea et al. (7), 
lecithin fractions were obtained which, by the chro- 
matographic strip technique (2),  analyzed as only 
one component having the same Rf value as an au- 
thentic sample of synthetic lecithin. ~ 

Emulsion Evaluation Procedure 
A small-scale test was developed to evaluate leci- 

thin and mixtures as emulsifiers. The procedure con- 
sisted of dispersing in a Virtis homogenizer (Model 
No. 6-105) the requisite amount of emulsifier formu- 
lation in 85 parts  (42.5 g.) of 5% dextrose solution 
containing 0.3 parts  (0.15 g.) of Pluronie F-684 for  
about one minute at one-half full  setting on the 
Virtis variac. Then at slow speed 15 parts  (7.5 g.) 
of Wesson Oil 5 (15 wt.-% of the total emulsion) 
were added, and the speed was increased over a 
three-minute period to maximum for  the homogenizer 
(about 13,000 r.p.m.).  Af ter  five minutes at  this 
speed a sample of about 10 nil. was t ransfer red  to 
a 15-ml. centrifuge tube, stoppered, mechanically 
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shaken (about 600 strokes/minute) for  one hour, 
centrifuged (1,800 r.p.m.) 6 for one hour, and finally 
the volume of separated oil was read to the nearest 
0.05 ml. The physical stability or "s tabi l i ty  i n d e x "  
of the emulsion is obtained by calculation of the 
percentage of oil remaining emulsified. 

Stability Evaluations 
Purified lecithin. Emulsion stability tests were made 

with both "chromatographically" purified and the re- 
peatedly precipitated but  "unch roma tog raphed "  egg 
lecithin. This lat ter  material is the precursor for  the 
"highly pur i f ied"  lecithin and consists of about two- 
thirds lecithins and one-third eephalins (5). To eval- 
uate a par t icular  "lecithin" the solvent was removed 
by vacuum in an all-glass rotor-evaporator f rom a 
requisite amount of alcoholie-phosphatide solution, 
and the d r i e d  lecithin was dispersed in the dextrose 
solution, as described previously. 

Other phosphatide preparations. Several tests, for 
comparison, were conducted, using a number of com- 
mercial and laboratory phosphatide preparations. 

Purified lecithin with additives. Since "h igh ly  pur- 
i f ied" lecithin was obtainable only through lengthy 
and tedious chromatographic procedures, most of the 
evaluation tests with additives were made by using 
the purified but  " u n c h r o m a t o g r a p h e d "  egg lecithin, 
i.e., the precursor to the "h igh ly  pur i f ied"  lecithin. 
Evaluat ions were made with added fa t ty  acids, ear- 
bohydrates and their derivatives, other phosphatides, 
some amino compounds, and some combinations of 
these substances. In  making an evaluation, the addi- 
tive was weighed into a small glass-stoppered test 
tube, then an alcohol solution containing the re- 
quired amount of phosphatide was introduced, and 
the whole was brought  into solution by slight warm- 
ing (about 50~ or by use of additional inert  vola- 
tile solvent. Evaporat ion yielded the lecithin-addi- 
tive mixture, which was then used in the s tandard 
evaluation procedure. 

R e s u l t s  and  D i s c u s s i o n  

The results obtained on application of the physical 
stability test to emulsions of known stability proper- 
ties (Table I )  correlates quite well with tests made 

T A B L E  I 
P h y s i c a l  Stabi l i t ies  of Control  Emul s ions  Con t a in ing  0.3 P a r t s  P l a r o n i c  

F-68,  15 P a r t s  X~Vesson Oil, 85 P a r t s  of 5 %  Dext rose  
and  1.2 P a r t s  of Added  Emul s i f i e r  

Phys ica l  
s tabi l i ty of 

Added  enmls i f ie r  large-scale  
p r e p a r a -  

- -  t ions  ~_~_~ 

D r u m u l s e  536 tr b ................................... I V e r y  good 
P r e p a r a t i o n  of soybean  phospha t ides  I 

cu r r en t ly  used  in cl inical ly tes ted 
I .V.  emuls ions  ..................................... I ~oOOd 

pN~ Xi~'oiioi: :::::::::::;:: I Sad 

MI. oil sep- 
a r a t e d  pe r  S tabi l i ty  

10 ml. of index  
emuls ion  

0.06 96 

0 .06 -0 .14  e 9 1 - 9 6  r 
0.8 50 
1 .1 -1 .2  2 5 - 3 2  

a P r e p a r e d  in  th is  l abo ra to ry  in  commerc ia l  type of homogen iz ing  
equ ipment .  

~ P roduc t  of t he  E.  F. D r e w  Company  
e Igange  of five d e t e r m i n a t i o n s  on f o u r  p r epa ra t i ons .  

on a larger scale with the commercial type of homog- 
enizing equipment. A "good" emulsion separated 
only about 0.1 ml. of oil per 10 ml. of emulsion 

Z Th i s  sample  w a s  kiu.dly suppl ied  by  E r i c h  Baer ,  U n i v e r s i t y  of 
Toronto.  

An e thylene oxide-polyoxypropylene su r f ace -ac t ive  a g e n t  m a d e  by 
the  W y a n d o t t e  Chemicals  Corpora t ion .  

z A special ly  selected, ref ined,  ble~ched, and  deodorized cot tonseed oil  
p r e p a r e d  by the  Sou the rn  Cotton Oil Company .  

A table  top cen t r i fuge ,  I n t e r n a t i o n a l  Clinical  Cen t r i f uge  No. P 3411, 
w a s  used  for  th i s  purpose .  

(stability index of about 94% or better)  whereas a 
" p o o r "  or " b a d "  emulsion separated some 10 times 
this amount of oil (stability index of about 50% or 
less). Reproducibil i ty was good, as indicated by a 
range of 91 to 96 in stability index for five determi- 
nations, using different preparat ions (Table I ) .  

Results of the evaluation tests given in Table I i  

T A B L E  I I  
Phys ica l  Stabi l i t ies  of E m u l s i o n s  C o n t a i n i n g  0.3 P a r t s  P lu ron ic  F-68,  

15 P a r t s  W e s s o n  Oil, 85 P a r t s  5 %  Dex t rose  and  
1.2 P a r t s  P h o s p h a t i d e  P r e p a r a t i o n  

~ l  oil ] StabK s e p a r a t e d  I i ty 
P h o s p h a t i d e  p r e p a r a t i o n  peremulsionl0 mL I index  

1. " C h r o m a t o g r a p h e d "  egg  leci thin ............. - - 0 ~ - 7 - -  - 46 

2. " U n e h r o m a t o g r a p h e d "  egg  " lec i th in" .  .... 1.10 32 

3. " C h r o m a t o g r a p h e d "  egg  leci th in  -4- 
" e h r o m a t o g r a p h e d "  e g g  cepha l ins  a ......... 

4. " U n c h r o m a t o g r a p h e d "  e g g  " l ec i th in"  
-b " c h r o m a t o g r a p h e d "  egg  cephal ins  e ..... 

5. A n i m a l  cepha l in  c ..................................... 

6. Pur i f i ed  soybean  cu r r en t ly  used  in 
cl inical ly tes ted  I .V .  emuls ions  ................ 

7. Ethanol-soluble f r ac t ion  of 6 .................... 

8. Ethanol- insoluble  f r~ct ion  of 6 ................ 

9. Defat ted,  ca rbohydra t e - r educed  
soybean  d .................................................. 

0.19 88 

0.29 82 

0.14 91 

0 . 0 6 -  9 1 -  
0.14 96 

0.22 86 

0,27 83 

0.15 91 

Appar -  
ent  

physica l  
s tabi l i ty  

l:~oor 

P o o r  

F a i r  

F a i r  

Good 

Good 

F a i r  

P a i r  

Good 

Coll tained 0 . 9 %  lec i th ins  and  0 . 3 %  cephalins.  
Conta ined  1 . 0 %  lec i th ins  and  0 . 2 5 %  cephalins.  

e Suppl ied by  Nu t r i t i ona l  Biochemica ls  Corpora t ion .  
a Suppl ied by  the  A m e r i c a n  Lec i t h in  C o m p a n y  Inc .  

indicate that  the purified egg lecithins are inefficient 
emulsifiers, exhibiting stability index va lues  of less 
than 50%. Included in this table arc results ob- 
tained with several other phosphatide materials for  
comparison with the egg lecithin results. I t  is noted 
that the emulsion made with a commercial prepara- 
tion of soybean phosphatides has the highest stability 
index whereas "addi t ionMly t r e a t e d "  soybean phos- 
tlhatide samples, i.e., essentially purer  phosphatide 
materials, exhibit lesser values. This apparent ly  in- 
dicates that, in general, the emulsifying power of the 
phosphatides decreases as its " p u r i t y "  increases. 

A considerable number of evaluatiol~s were con- 
ducted to determine the effect of certain additives on 
the elnulsifying power of egg lecithin. Listed in 
Table I H  are results with those additives considered 
likely components of " l e c i t h i n "  preparations, namely 
fa t ty  acids, carbohydrates, and eephalins. It  is ob- 
served that the addition of these substances to the 
purified egg lecithin resulted in increased emulsify- 
ing powers for the lecithin-additive mixtures. Al- 
though the increase was not substantial in most cases, 
additions of fa t ty  acids and cephalins produced emul- 
sions with stabilities approaching that  observed with 
" g o o d "  enmlsion formulations, in  the case of fa t ty  
acid the best emulsion stability was obtained when 
some 25-30% oleie acid was incorporated in the leci- 
thin. Increasing the f a t ty  acid content or varying 
the lecithin quant i ty  gave less efficient emulsifiers. 
However this optimum fa t t y  acid requirement (about 
0.34% in the whole emulsion) is greater  than the 
0.1% indicated as permissible in oils used as solvents 
for drugs for  intravenous administration (8). Sev- 
eral combinations of these three additives were evalu- 
ated with both the "u n ch ro m a to g rap h ed "  and the 
"chromatographed" lecithin. Although the results 
indicated bet ter  emulsion stabilities than experienced 
with a single additive in similar concentration, they 
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T A B L E  III 

Effect  of A d d e d  F a t t y  Acid,  Carbohydrate ,  a n d  Cephal in  on the  Phys i ca l  
Stabil i t ies  of E g g  Lec i t h in  E m u l s i o n s  C o n t a i n i n g  0.3 P a r t s  P l u r o n i c  

F-68,  15 P a r t s  W e s s o n  Oil, 85 P a r t s  5 %  Dextrose,  and  E g g  
Lec i th in -Add i t i ve  Combina t ions  in  the  A m o u n t  Shown 

% E g g  l ec i th in  and  add i t ives  in  emuls ion  

E g g  leci- 
t h in  

1.2 a 
1.2 a 
1.2 a 
1.2 a 
1.2 a 
1.2 a 
1.2 a 
2 .4  a 
0 .6  a 
None 

1.2 a 
1.2 a 
2 .4  a 
2 .4  a 
1.2" 
2 .4  a 

1.0 ~ 
1.2 a 
2 .4  a 
0.6 a 
None 
None 
1.2 a 
1.2 a 

1 .2  c 
1.2 c 
1.2 c 

Oleic 
ac id  

0 .08  
0 .17  
0 .24  
0 .27  
0 .34  
0 .56  
0 .12 
0 .17  
0 .34  

0. l  2 
0 .12 

0 .32  
0 .06  

0 .34  

d:b~ 
0 .06  

Glucose  

0.30  b 
0 .30 
0 .24  
0 .60 
0.12 
0 .24  

0.11 

0 .30  

0 .30 
1.2 e 
1.2 c 
1.2 c 

" " U n c h r o m a t o g r a p h e d "  " lec i th in .  
b Inos i to l  used  in  place  of glucose. 
e " C h r o m a t o g r a p h e d "  " l ec i th in . "  

A n i m a l  
cepha l in  

0 .28  
0 .08  
0 .12  
0 .60  
1.2 
1.2 
0 .06  
0 .12 

6:b~ 

M1. oil 
separated  

per  10 
ml. of 

emuls ion  

- -  1.10 
1 .07 
1.03 
0 .67 
0 .22 
0 .08 
0.11 

' 0.41  
0 .62  
0 .77  

0.81 
0.71 
0.41 
0 .30 
0 .31 
0 .27  

0 .46  
0 .46  
0 .44  
0 .22 
0 .14  
0 .14  
0 .56  
0 .35 

0 .87  
0 .44  
0 .48 
0 .58 
0 .42 
0 .60  

Stabi l i ty  
index  

32 
34 
36 
58 
86 
95  
93  
75 
61 
52 

50 
56 
75 
81  
81 
83 

72 
72 
73 
86 
91 
91  
65 
78 

46  
73 
7O 
64 
74 
63 

fell short of the high stability index values for good 
emulsions. 

Additional evaluations were conducted, employing 
a number of amino and hydroxy compounds as addi- 
tives which might be possible components of phos- 
phatide materials. Results of these tests are listed 
in TaMe IV and include tests with amino acids, 
hydroxy compounds, and various carbohydrate de- 
rivatives. Most showed only slight improvement in 
emulsifying power over the lecithin, but some, such 
as aseorbyl palmitate, gave interesting results. How- 
ever aseorbyl pahnitate without lecithin did not pro- 
duee an emulsion. 

in addition to physical stability, an emulsion in- 
tended for intravenous alimentation must also be 

T A B L E  I V  

Effect  of Added  Hydroxy-  and  Amino-Compounds  on the  Phys i ca l  
Stabi l i t ies  of E g g  Lec i t h in  E m u l s i o n s  C o n t a i n i n g  0.3 P a r t s  

P l u r o n i c  F-68,  15 Part s  W e s s o n  Oil, 85 P a r t s  5 %  Dex- 
trose,  a n d  " U n c h r o m a t o g r a p h e d "  E g g  Lec i th in -Add i t i ve  

Combina t ions  as I n d i c a t e d  

% E g g  lec i th in  and  add i t ive  in emuls ion  

Lec i t h in  

1.2 
1.2 
1.2 
1.2 
1.2 
1.2 

1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 

1.2 
1.2 

None 

Addi t ive  

0 .12 -ge l a t i n  
0 . 1 2 - u r e a  
0 .12 -d l -pheny la l an ine  
0 .12-d l - i so leuc ine  
0 .12-d l - se r ine  
0 .12-d l -g lu tamic  ac id  

0 .12  -glycerol  
1 .20-glycero l  

12 .00-g lycero l  
0 .12  -d ipa lmi t in  
0 .06-choles tero l  
0 .12- lac t ic  ac id  
0 .30-g lucon ic  ac id  
0 . 3 0 - g a l a c t u r o n i c  ac id  
0 . 1 2 - g a l a c t u r o n i c  ac id  
0 .10-e thy l  g lucos ide  

(0 .12 -e thy l  g lucoside  -~ 
0 . 1 2 - g a l a c t u r o n i c  ac id )  
0 .10 -a lpha  m e t h y l  g lucose  
0 .30-ascorby l  pa lmi ta te  
1 .20-ascorby l  palmi ta te  

M L  oil sep- 
ara ted  p e r  Stabi l i ty  

10 ml. of i ndex  
emuls ion  

0 .35  78 
0 .62 61 
0 .66  59 
0 .72  55 
0 .79 51 
1 .04  35 

0 .63 61 
0 .37  77 
0 .54  66 
0 .73  55 
0 .66  59 
1.03 36 
0 .84  48 
0 .40  75 
0 .31 81 
0 .44  73 
0 .24  85 

0 .48 70 
0 .21  87 

No emuls ion  0 

heat-stable, that is, it must be unaffected by auto- 
claving. The more stable emulsions were tested fur- 
ther for heat stability. A number of formulations 
were homogenized by using the standard test proce- 
dure (Virtis homogenizer) and others in a Manton- 
Gaulin pressure homogenizer (up to 5,000 p.s.i.g.) 
modified for about 75-ml. batches. These test emul- 
sions were then subjected to autoclaving at 121~ 
for 15 rain. in sealed bottles prior to the stability 
test. Results of these tests, Table V, indicated that 
all formulations separated some oil during autoclav- 
ing. Although heat-sensitive, the better formulations 
approached the stability values exhibited by the "con- 
trol" soybean phosphatide emulsion. 

T A B L E  u 

Effect  of Autoc l av ing  on the  P h y s i c a l  Stabi l i t ies  of  E m u l s i o n s  Containina" 
0.'~ P a r t s  P l u r o n i c  F-68,  15 P a r t s  Wesson  Oil, 85 P a r t s  5 %  

D e x t r o s e  and  E g g  L e c i t h i n - A d d i t i v e  Combina t ions  fll 
the  Quant i t i e s  I n d i c a t e d  

% Lec i t h in  and  addi t ives  
i n  emuls ion  

E g g  leci- Oleic Othe r  ad- 
t h i n  ac id  d i t ive  

1 2 a  b 
1 2 a c 0 .33 
1 2 a c 0 .20 
1.2 a, e ...... 

1.2 b, r 0 .36  
0.8 b, f 0 .33 
0.9 e, ~ 0 .33 
0 9 c  r 

Control  emul s ion  w i t h  
soybean  phosphat ides  

1- 

0.3 d 
0.6 e 

0 . 4 g  
0 .3~  
0 . 3 g  

1.2 h 

Ml. oil s e p a r a t e d  per  
10 ml. of emul s ion  

U n a u t o -  
c laved 

0.19  
0.21 
0.35 
0 ,42  

0 .06  
0 .05  
0.ii 
0.22  

0 .12  

Auto-  
c laved 

0.04  
0 .19 
0 .29 
0 .23 

0 .05  
0 .13 
0 .15 
0 .28 

T r a c e  

Stabi l i ty  index  

U n a u t o -  Auto -  
c laved c laved 

88 97  
87 88 
78 82 
74 86  

96  97  
97 92  
93 91 
86  83 

92  ~ 9 8  

a " U n c h r o m a t o g r a p h e d "  egg " l ec i th in . "  
b Homogen ized  u n d e r  pres sure  ( 3 , 0 0 0 - 4 , 0 0 0  p .s . i .g . )  in  nmdif ied 

l~[anton-Gaul in  homogenizer .  
e I-Iomogenized by  rapid  s t i r r i n g  in  u  homogen ize r  ( 1 3 , 0 0 0  r . p . m . ) .  
a Glucose. 

Ascorby l  pa lmi ta te .  
" C h r o m a t o g r a p h e d "  egg lec i th in .  

g Cepha l in  f rac t ion  f r o m  the  c h r o m a t o g r a p h i c  puri f icat ion  of  egg 
lec i th in .  

~ C o n t r o l  emuls ion  p r e p a r e d  from t h e  bas ic  formula t ion  i n d i c a t e d  
above  but  m a d e  w i t h  1 . 2 %  of a soybean  p h o s p h a t i d e  p r e p a r a t i o n  cur-  
r en t l y  u s e d  in  c l in ica l ly  tes ted I .V.  emuls ions  in  place  of the  egg lec i th in .  

Summary 

A study was made to investigate the use of puri- 
fied phosphatide in I.V. emulsions. Lecithin isolated 
from egg yolk and purified by alumina and silica 
chromatography was analyzed by chromatographic 
strip techniques as a one-component material. Highly  
purified lecithin was found to be an inefficient emulsi- 
tier. Moreover emulsions containing highly purified 
lecithin were heat-sensitive. An  emulsion physieal 
stability test was developed to evaluate emulsifier 
formulations containing purified phosphatides for 
use with small amounts of emulsions (approximately 
50 g.).  Using this proeedure, a considerable number 
of substances were tested as additives to enhance the 
purified leeithin's emulsifying power. None were 
found to be as effective as natural  soybean phospha- 
tide, whick was used as a control. From these obser- 
vations it is indicated that pure phosphatides arc 
ineffieient emulsifiers and that those phosphatide 
preparations possessing good emulsifying character- 
isties are presumably mixtures or complexes of the 
phosphatides with other substanees. 
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Letter to the Editor 
M a y  6, 1958  

X THE SPRING MEETING Of t h e  A m e r i c a n  Oi l  C h e m -  
i s t s '  S o c i e t y ,  i n  A p r i l  1958,  i n  M e m p h i s  t h e  
S t a t i s t i c a l  C o m m i t t e e  r e c e i v e d  a s u g g e s t i o n  t h a t  

a r t i c l e s  of  a s t a t i s t i c a l  n a t u r e  t h a t  a r e  s u b m i t t e d  to  
t h e  J o u r n a l  be  r e v i e w e d  b y  t h i s  c o m m i t t e e  p r i o r  to  
t h e i r  p u b l i c a t i o n .  I n a s m u c h  as  t h e  c o m m i t t e e  is n o t  
r e p r e s e n t e d  o n  t h e  e d i t o r i a l  b o a r d  of  t h e  J o u r n a l  a n d  
h a s  n o  r e a l  j u r i s d i c t i o n  i n  t h i s  n i a t t e r ,  i t  is  obv ious ,  
f r o m  a p r a c t i c a l  s t a n d p o i n t ,  t h a t  s u c h  a p r o c e d u r e  
m u s t  a w a i t  i m p l e m e n t a t i o n  b y  t h e  J o u r n a l  C o m m i t t e e .  

T h e  S t a t i s t i c a l  C o m n l i t t e e  is n e v e r t h e l e s s  i m m e d i -  
a t e l y  c o n c e r n e d  t h a t  t h e  h i g h  s t a n d a r d  e x h i b i t e d  b y  
p r e v i o u s  a r t i c l e s  b e  m e t  b y  t h o s e  p a p e r s  w h i c h  a r e  
c l e a r l y  s t a t i s t i c a l  o r  w h i c h  a t t e m p t  to  m a k e  q u a n t i -  
t a t i v e  c o n c l u s i o n s .  T h e  c o m m i t t e e  is w i l l i n g  to  a c t  i n  

a n  a d v i s o r y  c a p a c i t y  i n  a n y  m a t t e r  p e r t a i n i n g  to 
s t a t i s t i c s  a n d  c o n c e r n i n g  t h e  S o c i e t y  a n d ,  i n  p a r t i c u -  
l a r ,  o f fers  i t s  s e r v i c e s  to  c o n t r i b u t o r s  to  t h e  J o u r n a l .  
W e  h o p e ,  b y  t h i s  l e t t e r ,  to  i m p r e s s  u p o n  t h e s e  con-  
t r i b u t o r s  t h e  d e s i r a b i l i t y  of  i n c l u d i n g  a d e q u a t e  s t a -  
t i s t i c a l  t r e a t m e n t  of  a p p r o p r i a t e  d a t a  a n d  of  so l i c i t -  
i n g  s t a t i s t i c a l  a i d  i n  s u c h  cases .  T h e  c o m m i t t e e  s t a n d s  
r e a d y  to  r e v i e w  p a p e r s  o n  r e q u e s t  a n d ,  w h e r e  t h e  n e e d  
is c l e a r l y  i n d i c a t e d ,  w i l l  o f fe r  r e c o m m e n d a t i o n s .  I n  
t h i s  m a n n e r  we  w i s h  to be  of  s e r v i c e  to  t i le  J o u r n a l  
a n d  to  t h e  S o c i e t y .  

W .  E .  LINK, c h a i r m a n  

700  I n v e s t o r s  B u i l d i n g  
M i n n e a p o l i s ,  M i n n .  
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~ Oi ls  and Fats 
The oxidation of unsaturated compounds. IX. The effects of 
structure on the rates and products of oxidation of unsaturated 
compounds. F. R. Mayo, A. A. Miller, and G. A. Russell(Gem 
Elec. Res. Lab. and Stanford Res. Inst . ) .  J.  Am.  Chem. Soc. 
80, 2500-07(1958). The relative rates of reaction of some 
unsaturated compounds with one atmosphere of oxygen have 
been investigated, using one monomer ;~t a time, and using 
two monomers at  a time (to yield a terpolymer with oxygen). 
The close correspondence between the two sets of data indi- 
cates tha t  the reactivity of the double bond toward a peroxide 
radical is the principal factor governing the over-all rate of 
reaction. The organic par t  of the peroxide radical (M in MO_~.) 
has a small but  significant effect on the propagat ion reactions 
of the peroxide radical. The products of oxidation of un- 
saturated eompounds are considered, using the data  in tMs 
report and in the literature. 
Studies on seed fats of Cucurbitaceae family. II. The Compo- 
nent fatty  acids of Trichosanthes cucumerina, Linn. S. A. t 'atel,  
S. Bhat taeharyya and M. M. Chakrabar ty(Univ.  College of 
Science & Technology, Calcutta) .  J.  Ind ian  Chem. Soc. 35, 
67-71(1958).  The seed fa t  of Trichosanthes  cueumerina con- 
tains 11.87% saturated fa t ty  acids, 32.59% oleic acid, 19.83% 
linoleic acid, and 35.46% conjugated triene acid calculated as 
a-elaeostearic acid. A considerable amount of arachidic acid 
was found. 
Isolation of methyl monohydroperoxido-9-oetadecynoate from 
the autoxidized methyl 9-octadecynoate. N. A. K h a n ( E a s t  
Regional Laboratories,  Pakis tan  Council of Scientific & Indus- 
tr ial  Research, Tejgaon, Dacca, East  Pakis tan) .  J.  Org. Chela. 
23, 606-7(1958).  Methyl stearolate was reported to react 
with oxygen and yield monohydroperoxide with tile triple 
bond intact  during the init ial  stages of autoxidation. Methyl 
hydroperoxide-9-octadecynoate was isolated as the sole prod- 
uct from autoxidized methyl stearolate. 

Infrared investigation of the location of the ethylenic bonds in 
the newly discovered palustric acid. It. H. Brunn(Univ.  Upps- 
ala, Swed.). A c t a  Chem. Scan& 11, 907-9(1957). Tile pahs t r i e  
acid isolated from tile oleoresins of Pinns palustris  and 
P. caribaea is "in internmdiate product ill isomerizution of 
levopimaric acid to a.bietie acid. The i : f r a r ed  absorption 
spectrum of palustric acid, obtained by potassimn bromide 
disc technique, indicated that  tbe double bonds are most prob- 
ably between carbon atmns 7-8 and 13 14. (C. A. 52, 9030) 
Structure of sterculic ac id . :J .  P. Varma, Sharda Dasgupta, 
Bhola Nath, and J.  S. Aggarwal(Nat l .  Chem. Lab. India, 
Poona) .  J .  Sci. Ind .  Research 16B, 162-7(1957). The struc- 
ture of stereulic acid is established as w-(2-n-hexyleyclopropyl)-  
9,10-decenoic acid. (C. A.  52, 8975) 
The composition of isano oil. A. Seher(Univ. Miinster i. W., 
GEL). Arch.  Pharm.  287, 548-55(1954). The oil of isano nut 
kernels contains stearic, isanie, elaidic, and linolenie acids. 
(C. A. 52, 8946) 
Autoxidation of 2-ethyl- l -hexene.  K. Morikawa(Yokohama 
Natl. Univ.).  Bull.  Fac.  Eng.  Yot ;ohama Nat l .  Univ. 6, 87-94 
(1957). The autoxidation of 2-ethyl-l-hexene was carried out 
�9 ~t 10, 20, 30, 40, 50, and 80 ~ and the hydroperoxides produced 
were separated by silica gel-chromatography and decomposed 
by ferric ions or reduced by sodium acid sulfate to the corre- 
sponding ketches or alcohols. (C. A. 52, 8932) 
Bear Fat.  H. Steger and F. l?iischel(Inst. Tierzm:btfors b., 
Dummerstorf, Rostoek, Get.). Pharmaz ie  12, 821-5(1957) .  
The body fat ,  intest inal  fat ,  and kidney fa t  was examined from 
3-year old brown bears (Ursus  arctos)  living on a vegetarian 
diet in a zoo. In  the order of body fat ,  intestinal fat ,  and 
kidney fat ,  the following properties arc: specific gravity 
(20o/20 ~ ) 0.9184, 0.9191, 0.9195; melting point (flowing) 
25.7 ~ 34.2 ~ , 36.6~ (clear) 35.2% 39.2 ~ 40.2~ mo 51.6, 51.4, 
51.4; acid number 0.85, 1.1, 0.76; saponification number 200.0, 


