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procedures agree fa i r ly  well. Both exhibited a tend- 
ency toward depression of the peroxide value as 
peroxygen equivalents were increased. 

Summary  

The Kokatnur-Je l l ing  method as modified by  Lin- 
genfel ter  for the determinat ion of peroxides in animal 
fa t  has been found to agree satisfactori ly with other 
methods now in use. The modified method involves a 
microt i t ra t ion in a homogeneous medium (isopro- 
panel)  and has the addit ional  advantages  of being 
both simple and rapid. 

A statistical analysis of the peroxide values shows 
tha t  the reaction time and tempera ture  and the sam- 
ple size must  be s tandardized to obtain reproducible 
and reliable results. Close adherence to reaction speci- 
fications such as five minutes at 80~ or seven min- 
utes at 75~ is necessary. Three minutes is too short  
a reaction time. The individual fa t  sample should 

contain no more than 50 microequivalents of peroxy- 
gen to avoid depression of the peroxide value. 
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The Fatty Acids  of Dormant  Tung Buds  
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Introduction 

I N studies (1, 2) of the prolongation of doriuancy 
of tung buds (Aleurites fordii IIemsl .) ,  it was 
found that  blossoming was effectively delayed, al- 

though always with a t t e n d a n t  injury,  by  alpha- 
naphthalenacetic  acid and certain of its derivatives 
or by  indole-3-acetic acid, when applied in Crisco 2 
or lanolin emulsions. I towcver,  when various mate- 
rials containing alpha-naphthalenacet ic  acid were ap- 
plied as sprays, or when an aqueous solution of its 
potassium salt was injected into the buds, dormancy 
was not prolonged. The rud imenta ry  blossom buds 
of tung  are embedded in a sticky wax. One would 
expect tha t  if the radicals of the higher fa t ty  acids in 
this wax are similar to those of Criseo or lanolin, 
penetrat ion of growth-regulat ing substance emulsi- 
fied in these materials  should be facil i tated since, 
according to the solubility rule (3), similari ty in 
s t ructure  among organic compounds is conducive to 
mutua l  solubility. In view of these facts it appeared  
desirable to ident i fy the higher f a t ty  acid constitu- 
ents of the wax, and an investigation was under taken 
for  this purpose. The techniques used and  the results 
obtained are presented in this paper.  

EXPERIMENTAL WORK 
Extract ion of the Wax  from Tung Buds 

In December,  ]941, 14.5 kg. of buds were collected 
f rom the trees in the Alachua Tung Oil Orchards 
near  Gainesville, Florida.  The buds were extracted 
with ethyl ether in a two and one-half gallon Soxhlet 
extraction unit  for  24 hours. They were then dried 
in vacuo at 70~ and 10 mm. pressure, ground to 
pass a 2-mm. mesh sieve, and re-extracted with fresh 

1Associate chemist (resigned) and associate plant physiologist, re- 
spectively, Division of Fruit  and Vegetable Crops and Diseases, Bureau 
of Plant Industry, Soils, and Aericultural Engineering, Agricultural 
Research Administration, United States Department of Agriculture. 

The trade name for a partially hydrogenated vegetable fat. 

ethyl ether for  an addit ional  48 hours. The ether was 
removed f rom the combined extracts by  distillation 
and the residue finally dried in vacuo at  70~ and 
6-ram. pressure. The yield was 1.S kg. of crude wax, 
of which 45% was unsaponifiable and 55% was f a t ty  
acids. 

The wax (1.67 kg.) was saponified by  refluxing for 
4 hours with 270 gin. of potassium hydroxide in 3 
liters of 95% ethanol. Af ter  diluting the solution with 
3 liters of water,  it was extracted in a liquid-liquid 
extraction unit  with petroleum ether for 24 hours to 
remove the unsaponifiable m a t e r i a l .  The aqueous- 
ethanol solution containing the potassium salts of the 
f a t ty  acids was acidified with hydrochloric acid, and 
the l iberated organic acids were extracted with ethyl 
ether. The f a t ty  acids remaining af ter  distillation of 
the ether and final drying in vacuo at 70~ and 6- 
ram. pressure weighed 975.3 gin. No fa t ty  acids of 
low molecular weight were detected in the distillate. 

Preparation of the Methyl Esters of 
the Fat ty  Acids 

The f a t t y  acids (963.0 gin.) were converted to the 
methyl  esters by  refluxing for 3 hours in 2.5 liters of 
absolute methanol containing 5% su l fu r i c  acid (by 
weight).  The solution was neutralized with anhy- 
drous sodium carbonate and then dihlted with 2.5 
liters of water.  The methyl  esters of the fa t ty  acids 
were extracted with ether and  dried over anhydrous 
sodium sulfate for  about  3 days. The ether was 
removed by  distillation, the last traces being removed 
in vacuo at  70~ and 6-mm. pressure. A yield of 975 
gm. of crude methyl  esters was obtained. 

Fract ionat ion of the Methyl Esters  of 
the Fat ty  Acids 

a) Descript ion of Distilling Column. A column 
packed with a spiral screen as described by  Lecky and 
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T A B L E  1.  

Fractionation of the Methyl Esters of the Fatty Acids in Tung Buds.  
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Fraction 
number 

Okiginal methyl ester ..... 

11 ................................ . 

2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ;.. 

7 ...... : . . . . . . . . . . . . . . . . . . . . . . . . . . .  

8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

10  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

12 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Boil ing point 
in degrees C. 

at 1 - 2 m m .  
pressure 

7 5 - 1 1 5  

1 1 5 - 1 2 0  

1 2 0 - 1 2 5  

1 2 5 - 1 3 0  

1 3 0 - 1 3 5  

1 3 5 - 1 4 0  

1 4 0 - 1 4 5  

1 4 5 - 1 5 0  

1 5 0 - 1 5 5  

1 5 5 - 1 6 0  

1 6 0 - 1 6 5  

1 6 5 - 1 7 0  

13 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 7 0 - 1 7 5  

1 4  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 7 5 - 1 8 0  

15  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 8 0 - 1 8 5  

16  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .... 1 8 5 - 1 9 0  

17  . . . . . . . . . . . . . . . . .  ; . . . . . . . . . . . . . . .  1 9 0 - 1 9 5  

Residue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Weight of 
fraction 
in grams 

3 8 5 . 4  

1 8 . 3  

7 .0  

1 1 . 3  

1 3 . 5  

7 . 7  

1 9 . 7  

4 9 . 3  

2 3 . 2  

2 5 . 5  

5 2 . 4  

5 0 . 7  

2 3 , 9  

1 0 . 4  

1 6 . 6  

9 .6  

4 . 9  

5 .8  

3 3 . 9  

Total 
heating 

time in  
minutes  

9 5  

1 4 5  

1 7 0  

1 9 0  

2 1 5  

2 7 0  

3 4 5  

4 1 5  

4 9 0  

5 7 5  

6 9 5  

7 3 5  

7 6 5  

8 0 0  

8 3 0  

8 4 5  

87O 

1 Non_fatty acid material containing a trace of methyl ester. 

Iodine 
number 

...:.. 

7 2 . 7  

7 2 . 0  

7 3 . 9  

6 6 . 0  

6l~.0 

5 7 . 9  

6 3 . 3  

7 6 . 8  

7 1 . 5  

5 4 . 9  

3 8 . 7  

5 1 . 0  

4 8 . 7  

5 3 . 6  

5 3 . 5  

5 2 : 2  ' 

Ref �9 
index at 

2 5 ~  

.. . . . . . . . .  2 

1 . 4 5 0 8  

1 . 4 5 5 5  

1 . 4 5 5 8  

1 . 4 5 4 1  

1 . 4 5 2 0  

1 . 4 5 3 7  

1 . 4 5 6 6  

1 . 4 5 7 9  

1 . 4 5 7 8  

1 . 4 5 6 8  

1 . 4 5 8 8  

1 . 4 6 0 0  

1 ' . 4610  

1 . 4 6 1 8  

1 . 4 6 2 5  

1 . 4 6 4 0  

Saponification 
equivalent 

Known 
Fraction acid 

2 5 6 . 3  .. . . . .  

2 4 9 . 1  2 4 2  

2 6 3 . 6  .. . . . .  

2 6 5 . 7  ...... 

2 6 6 . 8  2 7 0  

2 6 8 . 5  2 7 0  

2 6 6 . 8  

2 6 9 . 9  2 7 0  

f 2 9 6  
2 7 3 . 1  ~ 2 9 4 '  

2 8 7 . 2  2 9 6  

2 8 8 . 4  ...... 

2 9 0 . 8  ...... 

2 9 5 . 0  2 9 8  

2 9 7 . 4  .. . . . .  

2 9 8 . 0  2 9 8  

3 1 1 . 0  2 9 8  

Melting point 
of derivative 

degrees C. 

3"nkno~ n [ n o w  

8O.O a 8 1 . 0  

8 5 . 5  a 8 6 . 0  

8 6 . 0  ~ 8 6 . 0  

85 .08  8 6 . 0  

[31.54 [ 3 2 . 0  
.73 .04  7 4 . 0  

.33 .04  3 2 . 0  

9 0 . 0  ~ 9 0 . 0  

91 .03  9 0 . 0  

8 9 . 5  a 9 0 . 0  

Acid  
identified 

Myristic 

Palmitic 

Palmitic 

Palmitic 
Oleic 
Linoleic 
Oleic 

Stearic 

Stearic 

Stearic 

Only a trace of methyl ester present, a P-bromo-phenacyl ester. 4 Hydroxy  acids. 

Ewell (4) was constructed by F. It. Hayes of the 
Drake Laboratory of the University of Florida for 
use in this study. The spiral, having a length of 122 
cm. with 1.5 turns per centimeter, was constructed of 
stainless steel washers, having an outside diameter of 
35 ram. and an inside diameter of 17 mm. To provide 
support a glass tube, sealed at both ends, was inserted 
in the spiral which was then forced into a pyrex tube 
of 34 ram. inside bore. The pyrex tube was wound 
with a niehrome wire of the desired resistance to per- 
mit the column to be heated electrically. The heating 
jacket ~ was insulated and protected by another pyrex 
tube of 75-mm. diameter. The one-liter flask was 
heated by a hemispherical unit with internal nichrome 
heating elements. The temperature of both the flask 
and column was controlled by means of an A.C. vari- 
able transformer. A modified Penn State still head 
with an enclosed thermometer was used at the top of 
the column. The reflux ratio was regulated by a 
2-ram. stopcock located just below the condenser of 
the still head. By using a mixture of carbon tetra- 
chloride according to the method of Morton (5) and 
the data of Rosanoff and Easley (6), the column was 
found to have 15 theoretical plates with an H.E.T.P. 
equivalent to 3.2 inches. 

b ) .  Dist i l la t ion.  The 793 gm. of crude mixed 
methyl esters of the fatty acids (which consisted of 
68% unsaturated acids and 32% saturated acids esti- 
mated by the lead salt-ether method) were distilled in 
the previously described column at pressures between 
3 and 5 mm. and at temperatures ranging from 75~ 
to 300~ A yield of 386 gin. of mixed methyl esters 
having a faint straw color was obtained. This mix- 
ture of methyl esters was then carefully fractionated 
in the column into 17 fractions of different boiling 
points. Data giving the weight of each fraction, heat- 

ing time, refractive index, iodine number, and saponi- 
fication equivalent are given in Table 1. 

c) Identification of Fractions. The saponification 
equivalent (7) of each fraction was determined by 
refluxing 2 gin. of methyl ester in 25 ml. of .5 N alco- 
holic potassium hydroxide for 30 minutes and then 
titrating the unused potassium hydroxide with .5 N 
sulfuric acid to the phenolphthalein end point. The 
observed saponification equivalents c o r r e s p o n d  ap- 
proximately with the theoretical values (Table 1) 
expected for the methyl esters of the C14, C10, and Cls 
saturated fatty acids but not for the unsaturated 
fatty acids. The identification of the saturated fatty 
acids was accomplished by the preparation of their 
p-bromo-phenacyl derivatives according to the method 
given by Shriner and Fuson (8). After further frac- 
tionation of the distillate by the lead salt-ether pro- 
cedure (9) the unsaturated acids were identified by 
the preparation of the hydroxy acid. derivatives (10). 
The p-bromo-phenacyl esters were recrystallized to 
constant melting point from 95% ethanol and the 
hydroxy-acid derivatives from absolute ethanol or 
from 1:1 benzene-ethanol mixture. The melting points 
of the known (8, 9) and the unknown derivatives are 
given in Table 1. Myristic acid was identified in frac- 
tion 3; palmitic acid in fractions 6, 7, and 9; 9:10- 
oleic acid in fractions 10 and 11 ; 9.10-, 12:13-1inoleic 
acid in fraction 10; and stearic acid in fractions 14, 
16, and 17. Oleic and linoleic acids were also identi- 
fied in the original distillate before fractional distil- 
lation, by separation of the unsaturated acids by 
means o f  lead salt-ether procedure with subsequent 
preparation of the hydroxy acids. After separation 
by the lead salt-ether procedure, fraction 4 gave an 
unsaturated fatty acid having an iodine value of 85, 
a thiocyanogen value of 65, and an equivalent weight 
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of 268. Upon oxidation with alkaline permanganate 
this fatty acid failed to yield a crystalline derivative. 
The residue left from the distillation, upon further 
purification, yielded no other fat ty acid having a 
higher equivalent weight than fraction 17. 

Conclusions and Summary 
The methyl esters of the fatty acids in the wax of 

dormant tung buds were prepared and fractionated 
in a column packed with a spiral screen. Myristic, 
palmitic, linoleic, oleic, and stearic acids were identi- 
fied in some of the fractions by the saponification 
equivalents and by the melting points of the p-bromo- 
phenacyl derivatives of the saturated acids and the 
hydroxy derivatives of the unsaturated acids. The 
identification of these acids proved the presence of 
some of the higher fatty acid radicals similar to those 
found in Crisco and lanolin. I t  is believed that the 
mutual solubility of these fatty acids may have facili- 
tated penetration of the alpha-naphthalenacetic or 
indole-3-acetic acid in Crisco and lanolin emulsions, 

into the bud tissue and in this way increased their 
effectiveness in prolonging dormancy. 
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DECOLORIZATION AND DEODORIZATION OF MUSTARD OIL. 

S. C. Ukel and M. N. Goswami. Indian Soap J. 12, 
258-65 (1947). S compounds are removed by deodori- 
zation at 100 ~ Optimum decolorization was with 9 
parts of Fuller 's earth and 11/2 parts carbonit in the 
oil for 45 minutes at 75 ~ . 

C O N T I N U O U S  DEACIDIFICATION 0P OLIVE OIL  IN A 

PACKED COLUMN. Z. M.  M a r t i n e z  M o r e n o .  A n a l e s  fis. 
y. quim. (Madrid) 43, 261-78 (1947). Oleic acid is 
extracted from olive oil by 96 ~ alcohol in a tower 
packed with Raschig rings or pieces of solid glass. 
The latter was the more effective. On passing through 
the tower, the mixture separates into an oil phase 
and an alcohol phase, the latter containing 75-90.5% 
oleic acid. (Chem. Abs. 41, 6420). 

VACCENIC (ISO()LEIC) ACID AS A MEANS FOR DETER- 

MINING BEEF FAT IN PORK FAT. A SEMIMICRO METHOD. 

Oskar Bauer (Staatlichen Anstalt Lebensmittelunter- 
such. Innsbruck). Z. Lebensmit te l -Untersuch.  u. 
-Forsch. 86, 223-8 (1943). The isoSleic acid detn. of 
Grossfeld was modified to a semimicro procedure. 
Results of analyses for isoSleic acid gave: various 
lards 0.21-0.41 (average 0.28), beef fats from various 
parts of the carcass 1.15-1.55 (1.30), and butter oils 
1.10-1.29 (1.19)%. Using 0.3 and 1.3% as the aver- 
age isoSleic content of lard and beef fat, resp., the 
error in approximating beef fat content in mixt. with 
lard was about 10%. 

T H E  EFFEC~r OF THE FAT CONTENT OF CREAM ON THE 

HARDNESS, MOISTURE CONTENT~ AND OTIIEE PROPERTIES 

OF THE BUTTER. I t .  M u l d e r  (Rijkslandbouwproef- 
station, IIoorn, Netherlands). Verslag Landbouw. 
Onderzoek. No. 52C, 269-75 (1946). In view of the 
widespread belief that it is more difficult to prepare 
hard butter from cream low in fat than from rich 
cream, comparative experiments were made with 
cream containing 8% fat (I) ,  and with 25-40% fat 
(II) .  I t  was found that I takes a longer time to 
churn and yields round, smooth butter particles, 

whereas II churns rapidly and gives floes composed 
of small particles. The hardness of the butter is not 
affected by the fat content of the cream. The butter 
from I contained more moisture, more buttermilk, 
and was more difficult to dry than that from II. 
Centrifuging removed more fat from the buttermilk 
obtained from I, and the loss in fat upon churning 
was greater. But the phospholipid content of the 
buttermilk was about the same with or without centri- 
fuging, and the difference in the fat loss could not 
be explained on this basis. Churning at a tempera- 
ture of 9 ~ gave harder butter than churning at 15 ~ . 
(Chem. Abs. 41, 6349.) 

SOME MODIFICATIONS OF T t t E  SCHIBSTED FAT. ALDE- 

HYDe. TEST. W. R. M u m m e r y  (Dairy Res. Inst., 
Palmerston North, New Zealand). J. Dairy Research 
15, 55-6 (1947). The application of the Scbibsted fat 
aldehyde test for the routine examination of butter 
and butterfat  is facilitated by the following modifi- 
cations: storage of the reagent at cool temperatures, 
use of Na metabisulphite instead of S02, prepara- 
tion of the standard color at a lower pH. 

E F F E C T  OF STORAGE AND ACIDITY ON THE PROTEC- 

TION OF VITAMIN A IN SIIARK-LIVER OIL BY ANTIOXI- 

DANTS. S. M. Bose (Indian Inst. Sei., Bangalore). 
Current Sci. (India) 16, 119-120 (1947). Vitamin A 
in shark-liver oil was protected by the use of anti- 
oxidants, lIighest protection was achieved with 0.04% 
isobutyl gallate and 0.02% citric acid. Stored at room 
temperature in dark bottles the controls lost 10% 
activity in one month and about 60% within 10 
months, whereas the activity in protected samples 
was retained up to this time. However, once deterio- 
ration had started the rate of destruction was com- 
parable to those of the controls. (Chem. Abs. 41, 
6021.) 

VITAMIN A AND OIL CONTENT OF FISH LIVERS AND 

VISCERA. FISHE,S OF THE OREGON cOAST. R.  0 .  Sinn- 
huber and D.  K. Law (Oregon Agr. Exper. Sta., 


