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T A B L E  X I I I  

Tocopherol  in H u m a n  Tissues  
T issues  of  Two H e a l t h y  H u m a n  Subjec t s ,  

Ki l led  in Accidents  (75) 

Subject 

Male, 
30 yea r s  old 

Female ,  
43 years  old 

Tissue 

Muscle,  peer. m a j o r  
Muscle,  abdom,  wall  
L iver  
Fa t ,  abdom.,  subeut .  
Fa t ,  abdom.,  subcut .  
H e a r t  
Tes t i s  
K i d n e y  
Panc rea s  
L u n g  
Spleen 

Muscle, rect. abdom.  
M n s c l e ,  p s o a s  

Liver  " 
Fa t ,  abdom.,  subcut .  
Fa t ,  pe r i rena l  
H e a r t  
U t e r u s  
K i d n e y  
P a n c r e a s  
Spleen 

Tocopherol content 

Total ~,-]-~ 

Tissue Tissue Fat 

my. I  mg.I  
1 0 0  g.  1 0 0  g .  

1.32 20.9 
0.62 15.9 
2.49 40.7 

24.7 29.7 
29.2 35.9 

1.11 33.1 
2.83 121 
0.80 12.2 
5.49 53.3 
1.16 30.5 
1.88 75.7 

1.56 25.7 
3.80 87.7 
2.19 39.6 

49.5 60.5 
39.2 62.6 

1.28 38.7 
1.47 116 
3.32 72.7 

10.6 60.9 
4.70 51.0 

mg. /  
1 0 0  g. 

< 0 . 2 7  
< 0 . 0 5  
<0 .05  

2.63 
3.33 

<0 .09  
<0 .08  
<0 .19  
<0 .13  

o.34(~)  
0 .56 (? )  

<0 .11  
1.02 

< 0 . 1 4  
18.6 
11.5 

< 0 . 1 4  
0.31 
0.85 
3.75 
1.92 

E s t i m a t e d  Content  of  To ta l  Tocopherols  in 
H u m a n  Sub jec t s  (75 

Tissue Woman Man 

F a t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Muscle ............................................................. 
Blood .............................................................. 
L iver  ............................................................... 
P a n c r e a s  ......................................................... 
Spleen ............................................................. 
H e a r t  .............................................................. 
K i d n e y  ......................................... , .................. 
U t e r u s  ............................................................. 
L u n g  ............................................................... 
Tes t i s  ............................... ~ ................... .......... 

To ta l  t i ssues  inves t iga ted  ........................... 

Tota l  on bas is  of  50 kilos body weight  ....... 
Tota l  on bas is  of  70 kilos body weight  ........ 

mg. my. 

6180 1885 
269 285 

45 64 
33 45 
10 7 

7 4 
4 3 

10 2 
2 

.... 12 
o 

6560 2309 

8120 
3440 

T o t a l  tocopherol  con ten t  in h u m a n  Subjects,  
in mg . / 100  g. ma t e r i a l  

Se rum .................. , ............................................... 
Serum.. .  ............................................................... 
N o r m a l  p l a sma  .................................................... 

Serum,  f rom 12 hea l thy  young  indiv iduals  ..... 

Blood se rum f rom adul t s  with 
amyola te ra l  sclerosis ..................................... 

P l acen t a  ........................................................ ...... 
Milk, 1st week a f t e r  pa r tu r i t i on  ....................... 
Milk, f a t ,  1st week a f t e r  pa r t u r i t i on  ............... 
Milk, composi te  samples  f r om 1st 

to 8th  mon th  of l ac ta t ion  ............................. 
Milk, f a t ,  composi te  samples  f r om 1st 

to 8th  m o n t h  of l ac ta t ion  ........ , .................... 
Blood serum,  in newborn ................................... 
Blood serum,  2-13 m o n t h s  old ........................... 
Blood serum,  1-3 yea r s  ...................................... 
Blood serum,  3-8 years  ...................................... 
Blood serum,  8-16 years  .................................... 
Blood serum,  over 20 years  ............................... 
Blood se rum ........................................................ 

P l a sma ,  front  men and  n o n - p r e g n a n t  
women ............................................................. 

P l a sma ,  in 1st 24 weeks of p r e g n a n e y  ............. 
P l a sma ,  in 25th to 36th week of p r e g n a n c y  .... 
P l a sma ,  in mothers  a t  del ivery ......................... 
Cord blood a t  i n f a n t ' s  b i r th  ............................. 
P l a s m a  of  newborn,  f emale  ................. ............. 
P l a s m a  of  newborn,  malel ................................. I 

Refer- 
~[g- ence 

0.6-1.4 
0.4-1.4 
0.9-1.6 

avg.  1.2 
0.59-1.62 
avg.  0.96 

0.67 
0.5 

0.13-3.6 
7.6-180 

0.11-0.15 

3.7-5.8 
0.3 
0.44 
0 . 8  
0.83 
0.94 
0.87 

0.54-1.90 
avg.  1.07 

1.04, 1.05 
1.17 
1.62 
1.70 
0.34 I 
0.355 
0.318 

6!  
52a 
76a 

94a 

94b 
52b 
73b 
73b 

73b 

73b 
49 
49 
49 
49 
49 
49 
73e 

35 
90 
90 
90 
90 
90 
90 
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A Laboratory Deodorizer for Fats and OiJs I 

H. J.  LIPS, Division of Applied Biology, National Research Laboratories, 
Ottawa, Canada 

T H E  a p p a r a t u s  s h o w n  i n  F i g u r e  1 h a s  b e e n  f o u n d  
c o n v e n i e n t  a n d  e f f e c t i v e  f o r  S t e a m  d e o d o r i z a t i o n  
o f  f a t s  a n d  o i l s  u n d e r  v a c u u m .  T h e  " S o u r c e  o f  

w a t e r  v a p o r  f o r  d e o d o r i z a t i o n  i s  t h e  1 0 0  m l .  g l a s s  

b u l b  s h o w n  a t  ( A ) .  T h e  a m o u n t  o f  w a t e r  e v a p o r a t -  

i n g  f r o m  t h i s  b u l b  i s  c o n t r o l l e d  b y  t h e  t e m p e r a t u r e  

o f  t h e  w a t e r  b a t h  i n  w h i c h  i t  i s  i m m e r s e d  ( 3 0 ~  i s  

u s u a l l y  a d e q u a t e ) .  T h e  n e c k  o f  t h e  w a t e r  r e s e r v o i r  

b u l b  i s  j o i n e d  t o  t h e  f l a s k  i n l e t  t u b e  ( B )  b y  a 1 2 / 3 0  

s t a n d a r d  g r o u n d  g l a s s  j o i n t .  T h e  i n l e t  t u b e  c a r r i e s  

a 1 m m .  s t o p c o c k  f o r  f u r t h e r  r e g u l a t i o n  o f  i n c o m i n g  

1N.R.C. No. 2204. 

w a t e r  v a p o r  a n d  l e a d s  t o  t h e  b o t t o m  o f  t h e  d e o d o r i z e r  
f l a s k  c o n t a i n i n g  t h e  h e a t e d  f a t  o r  oi l .  A l t h o u g h  t h e  
w a t e r  v a p o r  e n t e r i n g  t h e  f l a s k  p r o v i d e s  v i o l e n t  a g i t a -  
t i o n  a s  i t  i s  s u p e r h e a t e d  b y  c o n t a c t  w i t h  t h e  h o t  f a t ,  
n o  d i f f i c u l t y  w i t h  b u m p i n g  i s  e n c o u n t e r e d  i f  t h e  f l a s k  
a n d  t h e  f a t  a r e  d r y  w h e n  d e o d o r i z a t i o n  is  b e g u n .  

T h e  f l a s k  i s  a 12  1. r o u n d  b o t t o m  t h r e e - n e c k e d  c o n -  
t a i n e r  w i t h  2 4 / 4 0  j o i n t s  oIi t h e  s i d e  n e c k s  a n d  a 2 9 / 4 2  
c e n t e r  j o i n t .  I t  i s  h e a t e d  i n  a 12  1. h e m i s p h e r i c a l  
G l a s - C o l  m a n t l e ,  a n d  t h e  u p p e r  h e m i s p h e r e  o f  t h e  
h e a t i n g  m a n t l e  m a y  a l s o  b e  u s e d  t o  m i n i m i z e  r e f l u x .  
A s a f e t y  g l a s s  s h i e l d  i s  p l a c e d  i n  f r o n t  o f  t h e  f l a s k  
w h e n  t h e  a p p a r a t u s  i s  i n  o p e r a t i o n .  
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Fla.  1. Labora to ry  deodorizer. 

The temperature  of the oil or fa t  in the flask is 
controlled by  means of the "metas ta t ic  t y p e "  mer- 
cury  thermoregu]ator (C). This differs f rom the 
usual mercury  thermoregulator  by  having a ground 
glass join t and a spherical mercury  reservoir. The 
spherical reservoir permits complete immersion of the 
bulb even with small amounts of material although 
this type of bulb, having a minimum surface area, 
is a little less sensitive than a cy l indr ica l  bulb. The 
regulator was made according to specification by the 
Philadelphia Thermometer Company, and has a 24/40 
joint  and a bulb about 2 cm. in diameter which will 
pass through the female portion of a 24/40 joint. A 
reducing bushing, 29/42 to 24/40, is t)sed in the cen- 
ter neck of the flask, and it is convenient to remove 
and insert the thermoregulator  plus the bushing since 
this minimizes strain on the stem of the regulator. 
The thermoregulator is connected to the lower heat- 

ing element of the hemispherical Glas-Col mantle 
through a relay, and the amount of current  passing 
into the element is fu r ther  governed by  a Variac. 

The flask outlet tube (D) carries a 1 ram. stopcock 
to permit  isolation of the flask under  vacuum and 
leads into a series of traps (E, F, G) joined to each 
other b y  pressure tubing. T rap  (E) ,  which catches 
readily condensable material, is immersed in ice and 
salt and has .a  narrow center tube reaching almost 
to the bottom of the trap. Traps (F )  and (G) are 
held in d ry  ice and liquid air, respectively, and have 
short, wide center tubes that  will not freeze up read-  
ily. They  prevent  water vapor from passing into the 
vacuum pump that  joins to t rap  (G) to evacuate the 
ent i re  system. 

The vacuum in the flask can be broken, af ter  cool- 
ing the contents, without aerating the fat  by. rotating 
the flask on its side unti l  the inlet tube (B) is above 
the surface of the fat  and then admitt ing air or inert  
gas through the inlet tube af ter  removal of the water  
bulb (A) and the traps. This procedure has been 
found preferable to breaking the vacuum at (D) 
since small amounts of condensate in the outlet tube 
might be carried back into the flask, 

The details of construction and operation may read- 
ily be varied to suit individual requirements. For  
example, the inlet tube (B) can be provided with 
a side arm to permit  addition of materials during 
deodorization. 

With this deodorization apparatus,  using one hour's 
t reatment  at 240 ~ C., bland oils and shortenings of low 
free fa t ty  acid content (less than 0.05%, as oleic acid) 
have been consistently obtained. 

(Received April  24, 1950) 

Thermal Properties of Fats and Oils. VII. Hydrogenated and 
Unhydrogenated Peanut Oils 1 
T. L. WARD and W. S. SINGLETON, Southern Regional Research Laboratory, ~ 
New Orleans, Louisiana 

V A I L A B L E  data on the heat capacity of vege- 
table oils (1, 2, 3, 4,) do not include any in- 
formation on peanut  oils. I t  is believed that  

the present communication is the first report  of the 
calorimetric examination of both hydrogenated and 
unhydrogenated peanut  oils over their  complete range 
of melting. The temperature  ranges investigated were, 
for  the hydrogenated oil, 84 ~ to 350~ ~ to 
+76.84~ and for  the unhydrogena ted  oil, 110 ~ to 
330~ ~ to +56,84~ The specific heats 
of the oils in both the liquid and solid states were 
de te rmined ,  and heats of fusion or latent  heats of 
the oils calculated from the specific heat data. In 
addition, the relat ive amounts of solid and liquid 
glycerides in both hydrogenated and unhydrogenated 
peanut  oils at various temperatures over their  entire 
melting ranges have been estimated from the calori- 
metric data. 

Presented at the 41st annual meeting of the American Oil Chemists' 
Society, Atlanta, Georgia, May 1-3, 1950. 

2 One of th~ laboratories of the Bureau of Agricultural and Indus- 
trial Chemistry, Agricultural Research Administration,' U. S: Depart- 
ment of Agriculture. 

The apparatus  used and the general procedure fol- 
lowed in making the calorimetric measurements and 
calculating the specific heats and heats of fusion have 
been described in a previous p u b l i c a t i o n  (5). The 
method of Bailey, et al., (6) was used in calculating 
t h e  amounts of solid glycerides melting over specific 
temperature  intervals. 

Materials 
The peanut  oil used in these experiments was r e -  

fined, bleached, deodorized, and a portion of it hydro-  
genated under  selective conditions for linoleic and 
oleie acid. The characteristics of the two oils deter- 
mined by  the Official Methods  of Analysis  o f  the 
American Oil Chemists' Society (7), are given in 
Table 1. Spectrophotometric examination of the hy- 
drogenated oil indicated the presence of 0.4% of 
linoteic acid. 

Specific Heats 
The  specific heats of the hydrogenated and unhy- 

drogenated  peanut  oils in the solid and liquid states 
are given in Table II.  Solution of simultaneous equa- 


