
m a r e h ,  1 9 3 6  

alkal in i ty  is ma in ta ined ,  the  wa te r  
usua l ly  has  a zero  soap  hardness .  
Concentration 

3. T h e  c o n c e n t r a t i o n  ra t io  can  be 
d e t e r m i n e d  by  : 

a. Chlor ide  ra t io  in feed w a t e r  
and  boi ler  water .  

b. By  c o n c e n t r a t i o n  hyd rome te r s .  
W e  have  f o u n d  h y d r o m e t e r s  ve ry  

o i l  & s o a p  

sa t i s f ac to ry  for  con t ro l l ing  the  
a m o u n t  of  b lowdown .  

T h e  su lpha te  ra t io  as r e c o m m e n d -  
ed by  the  A . S . M . E . ,  should  be s t r ic t -  
ly a d h e r e d  to. 
d c k~nowledgment 

Cred i t  is g iven  the  N a v y  bul le t in  
f rom wh ich  mos t  of th i s  mate r ia l  
was obta ined.  
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S I X  large sanlples  of  t u n g  f ru i t s  
were  sen t  by B. T .  Abbo t t ,  
co loniza t ion  agen t  of  the  Il l i-  

nois  Cent ra l  R a i l r o a d  C o m p a n y  a t  
J ackson ,  Miss i ss ipp i ,  to Dr .  C. C. 
C o n c a n n o n  of  the  D e p a r t m e n t  of 
Commerce ,  who  gave  t h e m  to us 
f o r  inves t iga t ion .  A c c o r d i n g  to de-  
sc r ip t ions  a c c o m p a n y i n g  the  sam- 
ples,  they had  been  collected as indi-  
ca ted in T a b l e  I. 

t imes )  un t i l  the  we igh t  of the  oil 
ob t a ined  is negligible.  

O f  t he  va r ious  d i rec t ions  sug-  
ges ted  fo r  the  d e t e r m i n a t i o n  of  the  
iodine n u m b e r  by  the  W i j s  me thod ,  
it was  f o u n d  in the  case of t u n g  oil 
t ha t  m o r e  c o n c o r d a n t  resu l t s  were  
ob ta ined  by  fo l lowing  the  m e t h o d  
g iven  in the  1930 T e n t a t i v e  S t a n d -  
a rds  of  the  A m e r i c a n  Socie ty  for  
the  T e s t i n g  of  Mate r ia l s ,  wh ich  

TABLE I 
Age of Trees 

Sample Years Soil Types 
1 Composite . . . . . . . . . . . .  4 Orangeburg 
2 Composite . . . . . . . . . . . .  4 Orangeburg 
3 Composite . . . . . . . . . . . .  4 Ruston 
4 Composite �9 �9 . . . . . . . . . .  5 Orangeburg 
5 Single tree 1 . . . . . . . . . .  10 Loess 
6 Single tree 2 . . . . . . . . . .  12 Loess 

1Total crop was 184 pounds of fruit. 
~Total crop was 135 pounds of fruit. 

Locality) 
(Miss.) Cultivation 

Yeaton Cultivated 
Yeaton Uncultivated 
Yeaton Uncultivated 
Lyman Cultivated 
Natchez Uncultivated 
Port Gibson Uncultivated 

T h e  aver.age we igh t  of  the  f ru i t s  
o f  each sample  was  de te rmined ,  as 
wells as the  pe rcen t ages  of the  nu t s  
a n d  kernels .  T h e  m o i s t u r e  a n d  oil 
con t en t s  of the  kerne l s  were  also 
de t e rmined ,  t oge the r  wi th  the  iodine 
n u m b e r  of  t he i r  respect ive  oils. 

I n  o r d e r  to  get  a r ep re sen t a t i ve  
sample  fo r  the  d e t e r m i n a t i o n  of the  
oil con ten t  i t  was  necessa ry  to take  
a b o u t  60 g r a m s  of the  t u n g  nu t  ker-  
nels  and  g r i n d  t h e m  to a meal  which  
w o u l d  pass  t h r o u g h  a 6 -mesh  sieve. 
A f t e r  t h o r o u g h l y  m i x i n g  the  g r o u n d  
ke rne l s ,  p o r t i o n s  of  abou t  5 g r a m s  
were  accura te ly  weighed  for  the  de-  
t e r m i n a t i o n  of  oil by  the  we l l -know n 
m e t h o d  descr ibed  in the  D e p a r t m e n t  
o f  A g r i c u l t u r e ' s  Service  and  Regu-  
l a t o r y  A n n o u n c e m e n t  No.  133, wi th  
the  fo l lowing  modi f i ca t ion :  T h e  ex-  
t r ac t ion  w i th  the  special  pe t ro l eum 
e the r  is con t inued  fo r  one hour ,  a n d  
the  meal  is g r o u n d  in a m o r t a r  and  
e x t r a c t e d  fo r  a n o t h e r  hour .  T h i s  
- t rea tment  of  g r i n d i n g  and  ex t r ac t -  
�9 i n g  is r epea ted  (usua l ly  t h r ee  more  

r e c o m m e n d s  t h a t  160 to  190 rag. of  
the  oil be  a l lowed to reac t  f o r  30 
m i n u t e s  w i t h  25 cc. of  the  W i j s  
so lu t ion  in a d a r k  place at  a t em-  
p e r a t u r e  be tween  21 ~ a n d  23 ~ C. 

A f t e r  m a k i n g  a n u m b e r  of ex-  
p e r i m e n t s  acco rd ing  to these  direc-  
t ions ,  we f o u n d  t ha t  a p p r o x i m a t e l y  
160 mg.  of  oil gave  an  iodine  n u m -  
ber  m o r e  t h a n  a un i t  above  t ha t  
g iven  by  a b o u t  190 rag. I t  was  

f o u n d  also tha t  a W i j s  so lu t ion  25 
days  old gave  resu l t s  abou t  two un i t s  
l ower  t h a n  a f r e sh ly  p r e p a r e d  solu- 
t ion.  I n  view of these  f indings,  it 
was  decided not  to use  a W i j s  solu-  
t ion  older  t han  8 days  and  to take  
po r t i ons  of  abou t  175 rag. of  the  
oils. 

Al l  the  resu l t s  ob ta ined  w i th  the  
t u n g  f ru i t s  a n d  the i r  oils a re  g iven  
in T a b l e  2. 

I t  will be obse rved  t h a t  the  oil 
con ten t  of  the  ke rne l s  of  the  f r u i t  
f r o m  the  cu l t iva ted  t rees  was 64.7 
and  70.1 pe r  cent,  whe rea s  t h a t  of  
the  o ther  samples  r a n g e d  f r o m  53.6 
to 67,6 pe r  cent.  F o r  compa ra t i ve  
pu rposes  a s izable sample  of  t u n g  
f ru i t s  g r o w n  nea r  Gainesvi l le ,  F l o r -  
ida,  was  sent  to us  by  B. F.  W i l l i a m -  
son. T h e  ke rne l s  f r o m  these  f ru i t s  
gave  67 pe r  cent  o f  oil and  2.3 per  
cent  of  mois ture .  T h e  ex t r eme ly  low 
m o i s t u r e  con ten t  of  these  kerne l s  
a n d  the  kerne l s  f r o m  the  Miss i s -  
sippi  t u n g  f ru i t s  accoun t s  in  pa r t  
fo r  the  h i g h e r  oil con ten t  t h a n  t ha t  
r epo r t ed  in mos t  ins tances  in the  
l i t e ra ture .  A po r t i on  of  this  differ-  
ence  m a y  be due  in the  p re sen t  case 
to  the  more  comple te  e x t r a c t i o n  of  
the  oil. 

TABLE 2 
Tung Fruits, Nuts, Kernels and Oils 

Percent Percent 
Sample Aver. Wt. Nuts in Kernels 

Fruit Grams Fruits in Nuts 
*1 . . . . . . . . . . . . . . . . . .  27.3 58.2 63.6 
2 . . . . . . . . . . . . . . . . . .  25.7 52.1 62.7 
3 . . . . . . . . . . . . . . . . . .  22.8 50.5 53.9 

*4 . . . . . . . . . . . . . . . . . .  30.4 56.4 64.1 
5 . . . . . . . . . . . . . . . . . .  19.9 66.4 62.0 
6 . . . . . . . . . . . . . . . . . .  23.1 51.2 52.8 

Moisture 
Sample in Kernels Oil in Kernels Iodine Value of 

Percent Percent Oil (Wijs) 
*1 . . . . . . . . . . . . . . . . . .  2.3 70.1 164.7 
2 . . . . . . . . . . . . . . . . . .  2.5 67.6 164.7 
3 . . . . . . . . . . . . . . . . . .  2.6 67.6 166.2 

*4 . . . . . . . . . . . . . . . . . .  2.7 64.7 163.2 
5 . . . . . . . . . . . . . . . . . .  1.7 54.9 163.1 
6 . . . . . . . . . . . . . . . . . .  2.0 53.6 165.5 

*Cultivated. 

Percent 
Kernels 

in Fruits 
37.0 
32.7 
29.7 
36.2 
41.2 
27.0 
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