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should cause a partial  drying of the seeds and a coag- 
ulation of proteinaceous material. This pre-treatment 
is not considered necessary (it may be if the seeds 
are especially damp) since hereby it would be very 
easy to obtain low values. These low values are 
found because the fa t  residue is very  difficult to 
extract  a f t e r  this treatment,  especially when petro- 
leum ether is used as solvent. The extraction should 
be carried out for  4 -~- 4 hours. In most cases 3 -~- 3 
hours is sufficient, however for  s tandard procedure an 
extraction of 4 -t- 4 hours is to be used. For  oil cake 
and meal which contain only a small amount  of fat, 
a first extraction o f  three hours and a second of one 
hour following the usual grinding is sufficient. 
F. ITALY 

(1) I t  is necessary to differentiate between an "oi l  
seed analys is"  and a " d~terminatio~ of oil content in 
all seeds."  I n  the first case we propose the German 
wording with the omission previously  stated, for  the 
determination of oil content of oil seeds, the follow- 
ing is proposed: 

1. The solvent used must be stated in the investiga- 
tion report.  I t  is desirable that  the solvent be stated 
in the separa te  contracts. As solvent, the following 
may be used: Petroleum ether, ethyl ether, and car- 
bon disulfide. I f  the kind of solvent is not stated in 
the investigation report, petroleum ether is to be 
used. I f  the seeds contain important  amounts of sur- 
face moisture (unnatural  moisture),  they are dried 
before crushing. The seeds are then ground in a 
mill which gives sufficiently fine grinding;  20-30 g. 
o f  the material so prepared is weighed into an ex- 

t ract ion thimble and placed in a Soxhlet. The Soxhlet 
shall be equipped with a stop cock which regulates 
the speed of flow, also Soxhlets with s tandard taper  
joints may be used. The cock is then closed, a n  
amount  of solvent sufficient .for extraction poured 
into the Soxhlet and the ground material allowed to 
stand in the solvent over night (14 to 15 hours).  
The following morning the stop cock is opened and 
the extraction begun. The distillation and reflux shall 
be so regulated that the solvent should run through 
6-8 times per hour  in a 200 cc. Soxhlet. Af ter  four  
hours the extraction is stopped, and the thimble re- 
moved from the apparatus. The residue is spread 
on a surface which is as large as possible, and the 
solvent driven off. The residue is  ground in a mill to 
pass a sieve of 256 meshes per square centimeter. The 
residue is again placed in the thimble and extracted 
2-3 hours more. After  driving off the solvent, the 
residue is dried to constant weight at 105 ° . The con- 
stant weight is reached when two consecutive weigh- 
ings differ by no more than 5 mg. 

2. I t  is recognized as necessary to measure the 
fineness of the ground seed by means of a sieve. 
Since this is not always possible in seeds containing 
oil, the measurement should be made after  the first 
extraction, as specified above. There are seeds, for 
example, grape seeds, whose strong woody cell walls 
are penetrated by the solvent with difficulty. The 
determination of fineness assumes impor tance  on this 
account. The desired fineness is reached when the 
seed meal will totally pass a sieve of 256 meshes per 
square centimeter. 
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Within the last few years various substances known 
as "addi t ion  agents"  have been patented and used 
by certain commercial firms for the improvement of 
shortening. The role of these agents in baked prod- 
ucts, for  the most part ,  appears to be that  of a sta- 
bilizer which, by virtue of its emulsifying properties, 
produces  an unusually smo0th, well-combined batter  
with a capacity for  carrying relatively large amounts 
of sugar and moisture and with a marked resistance 
to variable conditions of baking and handling. 

In  cakes, especially those made with a h igh  propor- 
tion of sugar and /or  liquid to flour, the main bene- 
ficial effect of addition agents is to decrease markedly 
the customary tendency of such cakes to shrink dur- 
ing baking and cooling (2, 4, 7). Thus, successful 
high-sugar, high-moisture cakes, which are of partic- 
ular commercial in teres t  because they are described 
as having advantages over ordinary cakes not only 
in volume but also in color, texture,  flavor, grain, 
keeping quality, and cost, have  been made possible 
by the inclusion of suitable addition substances in 
the formulae (1, 2 ,  4). As far  as characteristics 
other than volume are concerned in cakes made from 
conventional proportions of ingredients, at least one 
worker (4) claims to have obtained be t t e r  color, tex- 
ture, grain, and keeping qualities with an addition 

agent than without one. Of course, it should be borne 
in mind that the specific effects produced in a baked 
product  by an improving substance may vary  widely 
with the t y p e  and quanti ty of the substance used as 
well as with the baking formula and method of com- 
bining ingredients. 

In  view of the fact that most of the work found in 
the l i terature on addition agents seemed to emphasize 
their  use with formulae of the high-sugar, high-mois- 
ture  type, the s tudy about to be reported was under- 
taken to determine the effect of such a substance, a 
glyceryl monostearate preparation,  with several basic 
types of f a t s  on the characteristics of a plain cake 
made from a conventional recipe. 

The experimental work of the study included the 
baking and testing of cakes made both with and with- 
out a monostearate addition agent;  using as shorten- 
ings butter,  a type of hydrogenated vegetable oil, a 
modified lard which was part ial ly hydrogenated, and 
an oleomargarine consisting of 100 per cent hydro- 
genated cottonseed oil with a saponification value of 
190 to 192. As a matter  of interest, a commercial 
preparat ion of monoglycerides whose exact composi- 
tion was not available was employed as the improving 
substance for one additional group of but ter  cakes. 
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As it was finally incorporated into the batter the 
monostearate preparation was really a substitute for 
1.7 per cent of the total shortening of the cake for- 
mula, approximately 1.5 per cent being glyceryl 
monostearate, 0.1 per cent free stearic acid, and the 
other 0.1 per cent potassium stearate. On the other 
hand, the commercial monoglyceridc mixture was 
substituted for 5.0 per cent of the total shortening 
in accordance with directions which accompanied it. 

Since the glyceryl monostearate preparation is not 
plastic at ordinary temperatures it was necessary to 
melt it with some of the basic shortening so that the 
product, when properly cooled to room temperature, 
could be creamed easily with the remaining shorten- 
ing of the cake formula. In order that results in the 
baked products would be comparable, the percentage 
of the total shortening melted was always kept at 
10.2 regardless of whether or not the batters were 
prepared with an addition agent. 

The formula and method of mixing employed in 
the experimental bakings were adapted for use with 
a Kitchenaid Model G electric mixer from tIalliday 
and Noble's (3) recipe for Plain Cake I given in 
Hows and Whys of Cooking. The proportions of in- 

W e i g h t  
I n g r e d i e n t  i n  g r a m s  M e a , ~ u r e  

Shor t en ing  ........................................................ 205.8 
S u g a r  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  600 
Eggs  

Yolks ....................................... ~ ..................... 108 
Whi tes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  180 

Cake f lour  ......................................................... 522 
B a k i n g  powder  

S.A.S.-phosphate ........................................... 22.5 
Sal t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 
Milk ............................................................................... 474 e,c, 
Vani l la  .......................................................................... 11/~ teaspoons 

gredients in the modified formula are given below. 
During the standardization of the directions for mix- 
ing in the preliminary work butter was used as the 
fat and the conventional method of combining ingre- 
dients for butter cakes was adopted. For the sake of 
simplicity this method of preparing the batter was 
followed throughout the study regardless of varia- 
tions in shortening, and each type of cake without an 
addition agent was considered as the standard with 
which the corresponding monostearate cakes could be 
compared. 

In determining the effects of the addition agents 
with the four shortenings on the characteristics of the 
baked products, both subjective scoring and objective 
measurements were used. These tests and the quali- 
ties of the cakes which they are supposed to measure 

are as follows: judges' ratings for texture, flavor, 
and grain; index to volume for an indication of vol- 
ume and lightness; compressibility measurements for 
softness and keeping quality; moisture absorption for 
eating quality and staling; and sand retention for 
size of grain. In the performance of the objective 
tests, index to volume and compressibility were deter- 
mined according to methods described by Platt (5) 
and Platt and Kratz (6). For the moisture absorp- 
tion and sand retention tests Swartz's (8) directions 
were followed. 

A summary of the results of the objective tests in 
Table I shows that the most obvious distinguishing 
characteristic of the monostearate cakes as compared 
with the corresponding standard ones was their in- 
creased volume index. The increase in the index 
which may be attributed largely to the addition agent 
was as follows for the cakes made with the various 
shortenings: oleomargarine, 6.0 per cent; hydrogen- 
ated vegetable oil, 6.7 per cent; modified lard, 8.5 
per cent; butter, 11.0 per cent when the glycery] 
monostearate preparation was the addition agent, and 
9.3 per cent when the commercial monoglycerides 
were used. As far as the standard cakes were con- 
cerned, the type of basic shortenings seemed to make 
relatively little difference in the final volume. 

When other characteristics such as texture, flavor, 
grain, and keeping qualities are considered, the re- 
sults of the tests, both subjective and objective, show 
no important differences among the respective cakes 
baked with and without an addition agent except, 
perhaps, in the products made with oleomargarine. 
This particular shortening, however produced rela- 
tively inferior standard as well as monostearate cakes, 
both types giving peculiarly low results in compressi- 
bility on the day of baking and showing more vari- 
ability of results than the other cakes throughout 
most of the tests. In spite of being in general fine- 
grained, the oleomargarine cakes were found to have 
some large holes in them; furthermore, they were 
undesirably crumbly. The other shortenings which 
were used, namely, butter, hydrogenated vegetable oil, 
and the modified lard, all produced good products 
which, although they differed notably in color and 
flavor, were quite similar in most respects. 

In any consideration of the findings of this study, 
of course, it should be kept in mind that the stand- 
ard conditions set up for the experiment were not 
necessarily ideal for all the shortenings nor for the 
addition agents. It  is possible that better results 

T A B L E  I 

Resul ts  ~ of Object ive Tests on (Jakes 

Shor t en ing  

Basic  shor t en ing  

Bu t t e r  ............................................................ 

Hydrogena ted  vegetable oil ............................ 

Modified l a rd  .................................................. 

O leomargar ine  ............................................... 

Subs t i tu t ion  
Type P e r  cent  l s t d a y  2 n d d a y  4th day l s ~ d a y  

None 0.0 32.4 20.2 16 8 11.74 
Addi t ion  agent  A a 1.7 38.1 25.4 19.8 10.93 
None 0.0 34.1 20.8 15.4 12.22 
Addi t ion  agent  B 4 5.0 32.2 21.2 19.2 10.75 

- 0 . ~  ~ 2 ~ ' - - , 5  ' '17.2 12.96 
None 1.7 31.7 22,3 17.4 11.76 Addi t ion  agent  A ~ 

' ~ [ ~ t  2 - - ~ . 1  1 15.3 1 13.01 
Nonet ~ i 1.7 40.5 24.9 21.0 12.36 Add ' t i on  agen t  A 

~o.e ~ t  2--TiTI 2-377s / ~--53--.9 l- 1-~.8s 
Addi t ion  agen t  A a 1.7 / 27.6 1 31.1 I 16.8 / 12.08 

Compress ib i l i ty  2 Moisture absorp t ion  2 

2nd  day  

g. 
10.23 
10.27 
11.40 
10.65 

ii.~2 
11,17 

11.27 

11.42 
12.01 

Sand  
reten- 
t ion 2 4th day 

g 2"6 10.46 1 
9.93 2.45 

10.66 2.53 
10.34 2.58 

10.96 ~ 
'11.46 2.19 

9.88 
10.16 2.61 

11.52 ' - - - ~  - -  
11.12 I 1.94 

Index  
to 

volume 

s q .  in . .  

12.95 
14,38 
13.39 
14.64 

13.37 
14.27 

13.13 
14.25 

13.17 
13.96 

Each  f igure  recorded in  th~ result~ represents  the average  of de te rmina t ions  done on six cakes. 
De t e rmina t i ons  made on samples 1 inch thick and  2 inches in diameter. 
Conta ined  88.0 per cent  glyceryl  monostearate,  5.2 per  e~nt s tear ic  acid, and 6.8 per  cent  potass ium stearate.  

4 Commercial  p repa ra t ion  of monoglyeerides.  
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would have been obtained in some instances if an- 
other recipe, method of mixing, or method of in- 
corporating the addition agent had been adopted. 
Nevertheless, the results of this work show that the 
inclusion of a glyceryI monostearate addition agent in 
the shortening definitely improved the volume of 
plain cakes made by a conventional formula. 
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A P P A R A T U S  FOR E X T R A C T I O N  OF LIPOIDS F R O M  W E T  

TISSUES. Frederic  E. Hohnes. Ind. & Eng. Chem. 
Anal. Ed. 13, 918-22 (1941). 

O I L  PRODUCTS :FOR T H E  T E X T I L E  TRADES.  A .  ]{ ' .  Pres- 
ton. Manuf. Chemist 12, 233-4 (1941). The article 
constitutes a brief review of the possible oil products, 
including synthetic substitutes. 

C E T Y L  AND S T E A R Y L  A L C O I t O L S  A S  E M U L S I F Y I N G  

AGENTS. Manuf. Chemist 12, 243-4 (1941). Uses in 
cosmetics were fostered. 

NEW TINNING. 0ILS. W. E. ttoare. Tin and Its Uses 
No. 1l, 6 (1941). Tallow is not par t icular ly  efficient 
for  this task, possibly due to a low capacity to absorb 
lead oxide and possibly also to decreased activity at 
the lower working temperatures  used f o r  solder baths. 
" T i n n i n g "  with lead-tin alloys is usually carried out 
in a single pot with a flux cover. If,  however, the 
finish called for requires that acid flux residues shall 
be absent, an oil-covered second bath would be a valu- 
able refinement. These oils can also be used in the 
same way as palm oil as "draining"  media. 

B R E E D I N G  AND F E E D I N G  I N V E S T I G A T I O N S  W I T H  S M A L L  

ANIMALS. U.S .  Dept. Agr. B.A.I. Rept. i941, 12-3. In 
cooperation with the Meat Inspection Div., a s tudy of 
the relative nutri t ive properties of butterfat ,  oleo 
stock, mut ton tallow, soybean oil, corn oil, linseed oil, 
coconut oil, and cocoa but ter  was made by means of 
growth and digestion expts, with young male albino 
rats. Growth expts, with diets contg. 5% of fa t  indi- 
cate that  soybean oil and corn oil were superior to the 
other fats. Linseed oil was not tested at this level of 
intake. When the diets contained 15% of fat, the 
butterfat ,  soybean oil, corn oil and linseed oil were 
superior in growth promoting properties to the other 
fats. Results of 7-day digestion tests with each fat  at 
each level of intake show rather  wide differences be- 
tween the digestion coefficients of certain fats. When 
the diets contained 5% of fat, the soybean off, corn 
oil and coconut oil had digestion coeffs, of 98 to 99%. 
but terfa t  88, oleo stock 74, mutton tallow, 74 and coco 
but ter  63. When they contained 15% of fat, the  soy- 
bean-oil ,  coconut oil and linseed oil had digestion 
coeffs, of 97-99%, but ter fa t  91, oleo stock 87, mutton 
tallow 85 and cocoa butter  82. The higher digestibil- 
i ty of several of the fats at the higher level of intake 
is noteworthy. 

THE E F F E C T  OF I ] Y D R O G E N A T I O N  ON T I I E  N U T R I T I V E  

V A L U E  OF T H E  F A T T Y  ACID F R A C T I O N S  OF B U T T E R  F A T  

AND OF CERTAIN VEGETABLE OILS. n .  K. Boutwe]l e t  

at. J. Dairy Sci. 24, 1027-34 (1941). The superior 

growth-promoting proper ty  of but ter  fa t  as compared 
to certMn vegetable oils is probably due to a satd. 
compd. ; apparent ly  a long chain satd. fa t ty  acid 
(acids) present in small amts. in but ter  fa t  is re- 
sponsible for  these properties of but ter  fat. The 
nnsatd, fract ion of but ter  fat  is relatively rich in 
an unsatd, form of this compd, which by hydrogena- 
tion may readily be converted to the active compd. 
Certain vegetable oils as corn oil, coconut oil, cotton- 
seed oil and soybean oil apparent ly  do not contain 
the unsatd, form of this compd. Hydrogenat ion of 
these vegetable oils did not improve their nutri t ive 
value when incorporated into skimmed milk. 

R A T E  OF D I S A P P E A R A N C E  OF S U B C U T A N E O U S  VEGE- 

TABLE OIL I N  ~*ORMAL AND CASTRATE MICE.  Z. C. Turner  
and Barbara  Mulliken. Proc. Soc. Exptl. Biol. & 
Med. 48, 598-601 (1941). Vegetable oil administered 
parenteral ly to mice is not physiol, inert  but disap- 
pears ra ther  rapidly from the site of injection. The 
rate of disappearance of oil appears to vary  to some 
extent in different breeds of mice. The rate of disap- 
pearance of oil in both of 2 different strains of mice 
appears to be higher in normal young adult males 
than in normal females of the same age. In a small 
series of mice, castration before puber ty  abolished 
this sex differential. 

I N C R E A S E  I N  BLOOD LIPIDS  OF F A S T E D  MICE.  P .  L .  

MacLachlan. Proc. Soc. Exptl. Biol. & Med. 48, 411-2 
(1941). On fasting, 3:reG.-old male, albino mice show 
increased blood phospholipid and total lipid values. 

TItE R E L A T I O N  OF F A S T I N G  KETOSIS  I N  T H E  RAT TO 

T H E  P R E C E D I N G  DIET AND T I I E  LIVER FAT.  E a t o n  M .  

MacKay et al. J. Biol. Chem. 141, 889-96 (1941). 
Neither the liver fat  content per se nor  any of the 
agents such as choline methionine, or cystine which 
are known to influence the amt. of fa t  in the liver 
has a significant effect upon the degree of fasting 
ketosis in the rat. The rapidi ty  of onset and the 
degree of ketosis reached during fasting bears an 
inverse relation to the protein content of the preced- 
ing diet. This fasting ketosis is apparent ly  related 
to the protein intake preceding the fasting period 
because the latter determines the amt. of ( " s t o r e d " )  
protein available for catabolism during fasting. This 
serves as a source of antiketogenie material and fast- 
ing rats, previously on a high protein intake, better 
maintain their  liver glycogen and  blood sugar levels 
as well as have a lower level of blood ketone bodies. 

T H E  T R A N S P O R T A T I O N  OF ABSORBED LIPII~S. J .  Max- 
well L i t t l e  and C. S. Robinson. Am. J. Physiol. 134, 


