
Report of Seed and Meal Analysis Committee, 1947-48 

T H E  Seed and Meal Analysis Committee has eight 
subcommittees actively engaged in s tudy of a n d /  
or collaborative testing of methods of analysis. 

Their  interest, activity, and recommendations are 
given in this report.  

REPORT OF THE SUBCOMMITTEE 
ON SOY FLOUR SAMPLING 

The Subcommittee on Soy Flour  Sampling has 
agreed tentat ively on a method of sampling soy flour 
for  production purposes. However, due to certain 
complications the method cannot be submitted at this 
time. As fa r  as bag sampling of soy flour is con- 
cerned, the s u b c o m m i t t e e  has concurred that  the 
A.0 .A.C.  method for sampling wheat flour could be 
adapted to soy flour with certain modifications. In  
this connection work is now progressing on the con- 
struction and testing of a proposed new trier. Auto- 
nmtic sampling devices are also under  consideration 
by  the committee. 

There was hope that  definite recommendations could 
be made at this time, but  it is evident that the work 
is more ponderous than was initially expected; there- 
fore, it would seem desirable that  the work of the 
subcommittee be carried over into the coming year. 

L.  R.  BROWN T . C .  SMITH 
LEONARD GElCHART M . W .  DIPPOLI), c h a i r m a n  

REPORT OF THE SUBCOMMITTEE 
ON SOY FLOUR SIEVING METHOD 

The subcommittee has done considerable work on 
its assignment to s tudy and develop a suitable sieving 
method for  soy flours. A number  of procedures have 
been studied, and although we have no specific recom- 
mendations to make at this time, we do have sufficient 
data to indicate that  the commonly used brushing or 
shaking methods are not satisfactory. In view of this 
situation methods involving the use of solvents and 
various washing procedures are being studied. I t  is 
recommended that  the assignment of the subcommittee 
be extended for another year. 

R. E .  AND'F~SON W . F .  G ~ ) D z s  
M. W.  DIPPOLD ,1. K .  GUNTHER 
F. ~R. EARLE V.C. MEHLI~NBAOHFA~ 
E .  B.  FREYF~ L . R .  BROW~, c h a i r m a n  

REPORT OF THE SUBCOMMITTEE ON 
DETERMINATION OF THE WATER 

ABSORPTION OF SOY FLOUR 
The subcommittee has been working on its as- 

signment of investigating determination of water 
absorption of soy flour. In  this investigation we 
are at tempting to determine the significant factors 
involved in the determination of water  absorption 
of soy flour f rom which, when completed, we will be 
able to decide whether or not a suitable method can 
be presented to the Society or whether any method 
is practical. While considerable information has been 
developed, the committee does not feel that  the work 
has been completed. We therefore suggest a continu- 
ation of the problem. I t  is quite possible that  within 
another year we can arrive at a decision and make a 
definite recommendation to the Society. 

J. K. GUNTHER L.R. BROWN 
~,{. L .  I#AINO V . C .  MEHLF~NBAC~HEP~, c h a i r m a n  

SUBCOMMITTEE ON DEVELOPMENT OF A 
METHOD FOR LECITHIN IN SOY FLOUR 

Three members of this subcommittee have made 
collaborative analyses for  phosphorus on the alcohol 
soluble portions of extracted, low-fat, and high-fat 
soy flours using a modification of the well-known volu- 
metric method for determining percentages of phos- 
phorus. This modification of the method provides for  
the fo l l owing :  1. Continuous extraction for 16 hours 
of filter paper-wrapped 5-gram samplings of soy flour 
with 95% ethyl alcohol, using " B u t t "  extraction 
equipment;  2. addition of magnesium nitrate  solution 
and a cotton wick to the alcohol solution of lipids and 
phosphorus bearing material ;  3. burning off the ex- 
cess alcohol and lipids and ashing of the charred 
remainder in a muffle furnace;  4. alkalimetry de- 
termination of phosphorus as the molybdate;  and 
5. calculation of the percentage of phosphorus to 
the percentage of lecithin. The results on these three 
samples are shown in the following table:  

Extracted flour ............................... 

Low-fat flour .................................. 

High-fat flour ................................. 

Averages ......................................... 

Laboratory 1 _ _ L a b "  2 

% Lecithin % 

October1 April~ I Lecithin I 

2.31 2.20 
2.31 2.18 2.25 

2.42 2.31 2.47 
2.42 2.31 2.37 

2.47 
2.47 

2.18 2.11 2.19 2.09 
2.18 2.10 2.19 2.13 

2.30 2.20 2.29 2.26 

Lab. 3 

% 
Lecithin 

2.28 
2.30 

2.36 
2.39 

~Analyses made in October, 1947. 
~Analyses made in April, 1948. 

Within a given laboratory the method as modified 
seems to work quite well; however, the report  shows 
more variation within a given laboratory and be- 
tween laboratories than is desirable. 

The subcommittee is of the opinion that  in order 
to develop a method and evaluate it properly before 
recommending it for  adoption, at least one collabo- 
ra tor  must be found who is using phosphatides in a 
process that  will permit  the correlation of amount  
of alcohol soluble phosphorus material  and of added 
phosphatides with the effects produced. I f  it  is de- 
cided to continue collaborative work on methods for  
determining lecithin in soy flour, it is suggested that  
a rapid colorimetric procedure might be found that  
would be more satisfactory than the time-consuming 
volumetric method which has had prel iminary testing. 

F.  R. EARLE W . D .  POHLE 
W. J, Po,rrs F . I .  COLLINS, chairman 

REPORT OF THE SUBCOMMITTEE ON 
METHOD FOR DETERMINING CRUDE 

FIBER IN SOY FLOUR 
Examinat ion of methods for the determination of 

crude fiber in soy flour shows two possible procedures 
which might apply. A considerable amount of inves- 
t igation remains to determine the acceptability of 
either of these procedures. I t  is therefore recom- 
mended that  the present subcommittee be assigned 
to continue the study of this problem. 

J .  K .  GUNTHEI~ L.  :R. BROWN 
W. P. G~I~ZS T.J. pOlYPS 
V. (~. MBttLENBAC'HER R . E .  ANDERSON, c h a i r m a n  
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3 2 0  T I t E  J O U R N A L  OF T I l E  A M E R I C A N  ( ) l I ,  ( ' l l E M I S T S '  S O C I E T Y ,  S E P T E M B E R ,  l ! ) 4 S  

R E P O R T  OF S U B C O M M I T T E E  FOR P E A N U T S  
A N D  P E A N U T  M E A L  

The report of this subcommittee in 1947 pointed 
out that t h e  intrinsic value of whole peanuts  as an 
oilseed stock is based on the percentage of kernels 
obtained on shelling and the composition of the ker- 
nels. tIenee recommendations were approved by the 
Society for the deletion of the methods for the analy- 
sis of whole peanuts for moisture, oil, and nitrogen 
in the whole nuts. At  the same time revised methods 
were offered and adopted as tentative for the deter- 
mination of moisture and oil in peanut  kernels, and 
a slight editorial change was made in the method for  
the determinat ion of nitrogen in regard  to the refer- 
ence for  the prepara t ion  of the sample for  analysis. 

These tentative methods have been used by the 
Commodity Credit Corporation for the third market- 
ing season for evaluating peanuts.  They were exten- 
sively used during the past season as an adjustment  
basis on export peanuts.  The seven cooperative cheek 
samples of the Smalley Foundat ion  were analyzed by 
these tentative methods for moisture and oiI. The 
reports of the results of 12 chemists in as many labo- 
ratories are given in Tables I and II. The data indi- 
cate the satisfaction of the methods and rates the 

chemis t s .  Four teen of the 96 values were outside the 
tolerance of --4- 0.3% for  moisture. Ten values were 
high and four  were low. Twenty-seven of the 96 val- 
ues were outside the tolerance of _+ 0.3% for oil. 
Fourteen were high and 13 were low, indicating the 
possibil ity of fai lure to remove all of the solvent 
from the extracted oil or to properly regrind the 
sample to facil itate extraction. 

For  several years the eommittee has been working 
on a more satisfactory method of grinding in the 
p r e p a r a t i o n  of peanut kernels for analysis. The 
Henry  slicer was thus developed. It a p p a r e n t l y  
eliminates much of the objection to the food chop- 
per in that the prepared sample is not gummy and 
free oil is not present. This slicer has been used as 
official for the U . S . D . A .  and all export analyses for 
the past six months.  Comparative collaborative re- 
sults of analyses of careful ly  selected duplicate sam- 
ples by three chemists are given in Table III .  These 
results indicate the satisfaction had in the use of the 
slicer in kernel  sample preparation. An  average de- 
viation of 0.23% is observed from the average of the 
values reported for Smalley Foundat ion  check sample 
No. 6 (Table II ) .  A lot of  the same peanuts  were 
sliced in the Henry  slicer and thoroughly mixed sam- 
ples were sent to the same 12 chemists. For  these 

thlplicate sanlph,s, sample 6A (Table l I ) ,  the mean 
deviation f rom the average was 0.15%. Similarly,  the 
mean deviation f rom the average was 0.055% am- 
monia for  the food chopper p repared  sample, and 
0.037% ammonia  for the H e n r y  slicer p repared  sam- 
i)le. In this case 16 chemists par t ic ipated in the check 
sample analysis. 

The use of crimp sealed tin cans for  storage and 
shipping of samples in the Smalley Foundat ion has 
continued to show the value of this procedure in 
retaining the moisture content of the samples. The 
agreement observed among chemists in the analysis of 
check samples for moisture, Table I, is in a large 
measure due to packing and dis tr ibut ing the samples 
in cr imp sealed cans. No such agreement  would be 
possible if the l)rocedure did not assure the chemists 
received samples as near  as possible at the same 
moisture content. 

In  view of the above, which is suppor ted  by  experi- 
ence greater  than cited, it is recommended:  

3. T h a t  " S a m p l e  c o n t a i n e r s  a s  f o l l o w s :  for whole nuts 1/.z 
g a l l o n ,  o p e n - m o u t h e d  c a n s  e q u i p p e d  w i t h  c o v e r s  s u i t a b l e  
f o r  s e a l i n g  b y  m a c h i n e  c r i m p i n g ;  for shelled stoel~ ( k e r -  
n e l s )  N o .  2 o p e n - m o u t h e d  c a n s  e q u i p p e d  w i t h  c o v e r s  f o r  
s e a l i n g  b y  m a c h i n e  c r i m p i n g "  b e  s u b s t i t u t e d  f o r  p a r a -  
g r a p h  5, s e c t i o n  A,  o f  m e t h o d  A b - l - 3 8  f o r  s a m p l i n g  
p e a n u t s .  A l l  c o n t a i n e r s  s h a l l  b e  fi l led to  c a p a c i t y  b e f o r e  
s e a l h l g  f o r  s e n d i n g  to  l a b o r a t o r i e s .  ( ! o u t a i n e r s  s h a l l  b e  
s e a l e d  i m m e d i a t e l y  o n  f i l l ing .  

2. T h a t  " M i x  t h e  c l e a n e d  s a m p l e  t h o r o u g h l y  a n d  fill to  
c a p a c i t y  p r o p e r  c o n t a i n e r s  a s  spec i f i ed  in  A ( 5 )  a b o v e  
a n d  s ea l  i m m e d i a t e l y  I)y n m c h i n e  c r i m p i n g "  be  s u b s t i -  
t u t e d  f o r  p a r a g r a p h  4, s e c t i o n  C, o f  m e t h o d  A b - 1 - 3 8  f o r  
t h e  s a m p l i n g  o f  p e a n u t s .  

3. T h a t  t h e  t e n t a t i v e  m e t h o d  ( A b - 2 - 4 7 )  f o r  t h e  d e t e r l n i n a -  
t i o n  o f  m o i s t u r e  in  p e a n u t  k e r n e l s  b e  m a d e  official .  

4. T h a t  t h e  t e n t a t i v e  m e t h o d  ( A b - 3 - 4 7 )  f o r  t h e  d e t e r m i n a -  
t i o n  o f  o i l  in  p e a n u t  k e r n e l s  b e  a m e n d e d  to  s p e c i f y  t h e  
use  o f  t h e  H e n r y  N u t  S l i c e r  i n s t e a d  o f  t h e  U n i v e r s a l  f o o d  
c h o p p e r  N o .  1 w i t h  t h e  p e a n u t  b u t t e r  b l a d e  to  b e  m a d e  
off icial .  
I f  t h i s  r e c o m m e n d a t i o n  b e  a p p r o v e d  c h a n g e s  i n  t h e  t e x t  
o f  t h e  p r i n t e d  p r o c e d u r e  w i l l  b e :  

a )  P a r a g r a p h  4 o f  s e c t i o n  A wi l l  b e  m a d e  to  r e a d  " H e n r y  
N u t  S l i c e r  ( D a v i d s o n - K e n n e d y  Co.,  A t l a n t a ,  G a . ) . "  

b )  P a r a g r a p h  2 o f  s e c t i o n  C wi l l  be  m a d e  t o  r e a d  " C o o l  
t h e  s a m p l e  to  r o o m  t e m p e r a t u r e  a n d  t h e n  p a s s  t h r o u g h  
t h e  n u t  s l i ce r .  U t m o s t  c a r e  is  r e q u i r e d  t h a t  t h e  s l i c i n g  
b l a d e  is se t  so as  to  p r e v e n t  t h e  e x p r e s s i n g  o f  a n y  oil .  
C o m p l e t e l y  m i x  t h e  s l i c ed  s a m p l e .  T h e  L a w  a n d  Com-  
p a n y  V i s c o s i t y  M i x e r  is r e c o m m e n d e d  f o r  m i x i n g  t h e  
, s l iced s a m p l e .  ' ' 

c )  C h a n g i n g  t h e  w o r d  ~ 'gronnd"  to  " s l i c e d  ~' e l s e w h e r e  
in  t h e  t e x t  o f  t h e  w r i t t e n  p r o c e d u r e .  

5. T h a t  t h e  off ic ia l  m e t h o d  ( A b - 5 - 3 8 )  f o r  t h e  d e t e r m i n a t i o n  
o f  f r e e  f a t t y  a c i d s  b e  a m e n d e d  to  s p e c i f y  t h e  use  o f  t h e  

TABLE I 

P e r  Cent Moisture Found  in P e a n u t  Kernel  Check Samples 

Cheek Sam *le Number  
Chemist 

1 2 3 4 5 6 6A 7 

1 ............................................. 
2 ............................................. 
3 ............................................. 
4 ............................................. 
5 ............................................. 
6 ............................................. 
7 ............................................. 
8 ............................................. 
9 ............................................. 

10 ............................................. 
11 ............................................. 
12 ............................................. 

6.0 
5.6 
5.9 
6.3* 
5.9 
6.1 
5.9 
6_0 
6.1 
5.6 
5.7 
5.8 

6.6 
6.5 
6.8 
7.3* 
7.0 
6.3* 
7.1 
6.8 
7.1 
7.4* 
6.7 
6.6" 

6.0 
5.9 
5.5* 
6.0 
5.8 
6.0 
6.0 
6.0 
7.6* 
6.1 
6.0 
5.9 

5.6 
5.6 
5.8 
6.2* 
5.7 
5,7 
5.8 
5.7 
6.2* 
5.3 
5.1" 
5.3 

5.6 
5.8 
5.8 
5.9 
5.8 
5.7 
5.7 
6,0 
5.9 
5.6 
5.6 
5.7 

6.8 
6.8 
6.8 
7.3* 
7.1 
7.1 
6.6 
6.8 
7.0 
6.8 
6.9 
6.9 

6 2  
5.7* 
8.6* 
6.1 
6.4 
6.1 
6.1 
6.2 
6.2 
5.8 
6.5* 
6.2 

7.5 
7.4 
7.2 
7.7 
7.1 
7,5 
7.2 
7.4 
7.5 
7.5 
7.9* 
7.2 

Average .................................... 5.9 6.8 6.0 5.6 5.7 6.9 6.1 7.4 

* Outside tolerance of Smailey ~ounda t ion  Committee of ~ 0 .3%.  
NO~'E: Value of chemist No. 71 omitted from average for Sample 6A. Sample 6A represents 

kernels sampled for  check sample No. 6. 
an  additional sampling of the mixed lot of peanut  



T I t E  J O U R N A L  O F  T I l E  A M E R I C A N  O I L  ( ~ l l E M I S T S '  S O C I E T Y ,  S E P T E M B E R ,  1948 

T A B L E  I I  

P e r  Cent  Oil F o u n d  in P e a n u t  Kerne l  Check Samples  

Check S a m  )le N u m b e r  
Chemis t  

1 2 3 4 5 6 6A  7 

] . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

2 ............................................. 
3 ............................................. 
4 ............................................. 
5 ............................................. 
6 ............................................. 
7 ............................................. 
8 .......................................... L, 
9 ............................................. 

10 ......... i ................................... 
l l  ............................................. 
12 ............................................. 

46.3 
46.2 
46.0 
46.3 
46.0 
47.4* 
45.8* 
45.9 
48.0* 
46.2 
46.6 
46.6 

45.2 
45.0 
44.8 
45 .5*  
45.1 
45.5* 
44.9 
44 .5*  
44.6 
45.0 
45.1 
44.6 

44.8 
44.4* 
44.9 
45.4 
44.8 
44.7 
44 .1"  
44.5 
44.5 
44.6 
45.5* 
44.8 

46.5 
46.3 
46.1 
46.3 
46.0 
45.9 
46.1 
45.7 
44.5* 
46.7* 
45.9 
46.0  

45.8 
46.0 
45.5 
45.7 
45 .1"  
45.9 
45.5 
44.8* 
47.2* 
45.6 
46.4* 
4 5 . 1 "  

47.5  
47.2* 
48.2* 
47.9 
47.4* 
47.8 
48.1 
47.9 
47.6 
47.9 
48.0 
47 .7  

48.1 
48.0  
48.1 
48.2 
48.0 
47.5* 
48.0 
47.8  
48.1 
48.3 
48.1 
47.9  

46.7 
46.4* 
47.3 
47.4* 
46.7 
47.0 
47 .4*  
46.3* 
46.9 
46.7 
47.5* 
47 .6*  

Accepted A v e r a g e  ..................... 46 .4  45.0 44.8 46.0 45.7 47.8 48.0 47.0 

* Outs ide  to lerance  of SmaIley ]~oundat ion Commit tee  of ___ 0 .3%.  
No~'~:  Sample  6A r ep re sen t s  an  add i t iona l  s amp l ing  of the  mixed  lot of p e a n u t  ke rne l s  sampled  for  check sample  No. 6. I n  th is  case  the  sam- 

ples w e r e  p r e p a r e d  by  u s e  of t he  H e n r y  s h a v e r  before  d i s t r ibu t ion .  

T A B L E  l I I  

Subcommi t t ee  Coopera t ive  W o r k  on P e a n u t s  

Oil and  A m m o n i a  Resul ts  Calculated to 7 %  Mois tu re  Bas i s  

Food C h o p p e r - P r e p a r e  S l ic ing  M a c h i n e - P r e p a r e  Sl ic ing  M a c h i n e - P r e p a r e  
P r e h e a t e d  P r e h e a t e d  U n h e a t e d  

2nd  H : O  Oil NHa F F A  2nd H._,O Oil NHa Oil NHa  F F A  

Co-,: 4.28 47.0 5.60 1.1 4.07 47.2 5.56 47.3 5.49 1.1 
4.36 47.4  5.57 3.91 47.5 5.54 47.2 5.57 
4.09 47,5 5.59 5.12 47.6 5.54 47.4 5.55 
4.30 47.4 5.51 4.26 46.9 5.54 47.6 5.50 
4.05 47.5 5.47 4.03 46.8 5.60 47.1 5.54 
4.54 47.1 5.57 3.82 47.4 5.58 47.2 5.64 

A v e r a g e  4.3 47.3 5.55 1.1 4,2 47.2 5.56 47.3 5.55 1.1 
Oil Sp read  0.5 0.8 0.5 

Ainsl ie  2.8 47.9 5.63 1.1 2.4 47.7 5.56 48.0 5.60 0.8 
2.6 48.1 5.56 2.4 47.9 5.55 47.7 5.64 
2.3 47.7 5.61 2.6 47.7 5.53 48.0 5.52 
2.6 47.8 5.57 2.5 48.0 5.55 47.7 5.59 
2.6 47.3 5.58 2.3 48.3 5.56 48.0 5.54 
2.5 46.7 5.62 2.5 47.9 5.58 48.1 5.56 

A v e r a g e  2.6 47.6 5.59 1.1 2.5 47.9 5.56 47.9 5.58 0.8 
Oil Sp read  1.4 0.6 0.4 

L a w  

A v e r a g e  
Oil Sp read  

2.3 47.9 5.56 
2.1 48.0 5.59 
2.4 47.8 5.56 

*2.3 47.6 5.60 
2.5 47.8 5.53 
2.6 47.5 5.60 

0.8 

2.3 47.9 5.57 0.8 
0.5 

A v e r a g e  
All Samples  3.1 47.6 5.57 1.0 

0.80 
A v e r a g e  
Oil Sp read  

2.5 47.9 5.60 
2.7 48.1 5.56 
3.1 48.0 5.65 
2.6 48.0 5.6O 
2.6 48.1 5.56 
2.7 48.1 5.58 

F F A  2nd H._,O 

1.1 4.53 
4.58 
4.63 
4.60 
4.51 
4.65 

1.1 4.6 

1.0 5.3 
5.5 
5.3 
5.3 
5.4 
5.g 

1.0 5.4 

0.8 6.2 
6.3 
6.2 
6.3 
6.:~ 
6.2 

47.9 5.65 
47.8 5.65 
48.1 5,65 
47.9 5.59 
47.9 5.64 
48.4 5.59 

1.1 

2.6 48.o 5.59 0.8 6.3 48.0 5~63 1.1 
6.2 0.6 

3.1 47.7 5.57 7.0 5.4 47.7 5.59 1.o 

0.53 0.51) 

t t e n r y  N u t  S l i c e r  i n s t e a d  o f  t h e  U n i v e r s a l  f o o d  c h o p p e r  
f o r  t h e  p r e p a r a t i o n  o f  t l l e  p e a n u t  k e r n e l  s a m p l e  a n d  t h a t  
t h e  m e t h o d  b e  c o n t i n u e d  a s  o f f i c i a l .  I f  t h i s  r e c o m m e n d a -  
t i o n  i s  a p p r o v e d ,  p a r a g r a p h  1 o f  s e c t i o n  A o f  t h e  w r i t t e n  
m e t h o d  w i l l  b e  c h a n g e d  t o  r e a d  " H e n r y  N u t  S l i c e r  
( D a v i d s o n - K e n n e d y  Co. ,  A t l a n t a ,  G a . ) "  a n d  p a r a g r a p h  2 
o f  s e c t i o n  C w i l l  b e  c h a n g e d  t o  r e a d  " P a s s  c a  150  g r a m s  
o f  k e r n e l s  t h r o u g h  t h e  n u t  s l i c e r .  M i x  t h e  s l i c e d  s a m p l e  
t h o r o u g h l y .  ' ' 

E .  C. A I N S L I E  G ,  C O N N F ~  HI~NRY 
C. H .  COX T . O .  L A W ,  
T .  J .  P O T T S  c h a i r m a n  " 

REPORT OF SUBCOMMITTEE ON TUNG 
FRUIT AND MEAL ANALYSIS 

Definition 
In presenting the results of tile work of the sub- 

committee it is felt  that the samples encountered in 
research and in marketing and processing must be 
defined. Tung f ru i t  (known commercially as tung 
nuts) is the whole r ipened f rui t  organ of the tung 
tree and consists usually of four or five seeds and the 
surrounding hull. The hull is the outer covering or 
husk in which the seeds are borne. The t u n g  shell 
is the outer woody covering of the seed enclosing 
the oily tung kernel. The tung kernel is the inner 

oily portion of the tung seed. The fruit ,  hull, seed, 
shell, and kernel are il lustrated ill Fig. 1. 

:::::: ::::::::FRUIT :: : C R O S S  S E C T I O N  :: : : s E E D '  

:: FRUIT , :  : : : :  " : :  : : : : : : [  

~ I G .  1 

Sampling 
hi  studies on the sampling of tung fruit ,  duplicate 

samples were obtained from five loads of fruit ,  taking 
in each case at least 15 two-quart samples f rom the 
center of the unloading chute with a sampler at regu- 
lar intervals to collect samples of sufficient size to 
fill a 50-pound lard can. These duplicate samples 
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were analyzed for moisture and oil content by one 
of the collaborators and the results obtained are 
given in Table I. 

T A B L E  I 

A n a l y s i s  of D u p l i c a t e  Sample s  Obta ined  by  R e c o m m e n d e d  
S a m p l i n  Method  

S a m p l e  

1 A  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 S  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
2 A  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
2 B  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
3 A  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
U S  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
4 A  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
4 B  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
5 A  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
5 B  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Oil M o i s t u r e  
% % 

2 0 . 3  1 6 . 4  
2 0 . 4  1 6 . 1  
1 8 . 2  2 1 . 0  
1 7 . 8  2 1 . 2  
1 8 . 2  2 3 . 8  
1 8 . 2  2 1 . 0  
1 9 . 4  2 4 . 3  
1 9 . 5  2 3 . 8  
1 8 . 1  2 3 . 9  
1 7 . 6  2 4 . 2  

Analyt ical  
During  the last three years the members of the 

Subcommittee on Tung have made an intensive study 
of methods of analysis of tung fruit.  During 1946 
the subcommittee members made collaborative analy- 
ses on samples of tung fruit  prepared and sent out 
by the subcommittee chairman. The procedures used 
were based upon methods of analysis developed in 
the Bureau of Agricultural  and Industrial  Chemistry 
( 1 )  with the exceptions that moisture determinations 
were made on the whole fruit  or carpel samples in- 
stead of the components,  and the moisture content of 
samples of ground kernels was determined by drying 
five-gram samples of this material  for 1 hour in a 
forced draft  oven at "101~ Prel iminary tests (see 
Table II)  had shown that a 24-hour drying period 
at 101~ was sufficient to completely remove the 
moisture from the whole fruit  samples and that con- 
cordant moisture results could be obtained by drying 
the ground kernels for 1 hour at 101~ in a forced 
draft  oven. 

T A B L E  I I  

M o i s t u r e  D a t a  on T u n g  F r u i t  D r i e d  for 
2 4  a n d  2 8  H o u r s  at  1 0 1 ~  

Sample  

1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~ . . .  

2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

D r y i n g  T m e  

2 4  H o u r s  4 8  H o u r s  
% Mois ture  % Mois ture  

1 3 . 9  1 4 . 0  
1 4 . 3  1 4 . 4  
1 4 . 6  1 4 . 7  
1 1 . 7  1 1 . 9  
1 0 . 9  1 1 . 0  
1 1 . 5  1 1 . 7  

Analys i s  of G r o u n d  K e r n e l s  for M o i s t u r e  in Forced  
D r a f t  Oven  for O n e  H o u r  a t  1 0 1 ~  

Collaborator 
S a m p l e  

1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
4..... '. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

5 . 6 6  
4 .2  
~ .1  
4.0 
5 .3  
5 .8  
4 . 1  

5 .6  
3 . 4  

4 . 2  
6 .2  
6 . 4  
4 . 5  

5 . 4 2  
3 . 9  
9 . 4  
4 . 3  
5 .8  
6 .0  
2 . 6  

In the procedure employed on the first series of 
samples tlle moisture was determined by drying 5- or 
8-fruit subsamples for 24 hours at 101~ and 25- 
fruit  subsamples were separated into components  and 
the separated kernels u s e d  in the oil determination. 
In the preparation for the oil determination the 
separated kernels were ground twice in a No. 71 
Universal Feed Grinder or once in a Bauer NO. 148 
mill, with No. 6912 plates at 3600 r.p.m, adjusted to 
produce a fine meal. The moisture in the grouud 
kernels was determined by drying 5-gram sanlples 
in a vacuum oven at 50 ram. of Hg. pressure and 

101~ for 3 hours, or ill a forced draft  oven at 
]01~ for one hour with redrying for half  hour 
periods unti l  the loss of  weight  was not more than 
5 mg. In the oil determination a five-gram sample 
of the undried ground kernels was extracted for 4 
hours iu a Butt-type extraction apparatus with petro- 
leum ether of American Oil Chemists'  Society speci- 
fications and the extracted sample was reground with 
mortar and pestle for 5 minutes with one gram of 
fine sand and re-extracted in a similar manner for 
2 hours. In a second series, consisting of the last 
three samples, one carpel was taken fybm each of the 
35 fruits in the sample and used for the oil deter- 
ruination, while another carpel was taken from each 
fruit for the moisture determination. The results ob- 
tained by the collaborators using tile two procedures 
are giveu in Table HI .  Considerable variations ill 
the oil and moisture contents of ttle first five samples 
occurred, with standard deviations of 0.32%-0.90cA: 
oil and 0 . 4 2 ~ - 0 . 9 7 ~  moisture, wtlieh could be at- 
tributed to sampling errors on the basis of a recent 
study on ttle sanlpling of tung fruit  (2) .  Consider- 
ably higher standard deviations in the oil content of  
the tung fruit  samples occurred when carpels were 
used instead of the kernels of the fruits. 

T A B L E  I I I  

Analys i s  of Collaborative Sample s  by  C o m p o n e n t  P r o c e d u r e  

P e r  Cent  Oil in T u n g  F r u i t  

S a m p l e  Collaborators  

1 "2 3 4 5 6 7 

1 . . . . . . . . . . . . . . . . . . . . . .  
2 . . . . . . . . . . . . . . . . . . . . . .  
3 . . . . . . . . . . . . . . . . . . . . . .  
4 . . . . . . . . . . . . . . . . . . . . . .  
5 . . . . . . . . . . . . . . . . . . . . . .  
6 . . . . . . . . . . . . . . . . . . . . . .  
7 . . . . . . . . . . . . . . . . . . . . . .  
8 . . . . . . . . . . . . . . . . . . . . . .  

1 9 . 5  2 1 . 0  1 9 . 8  1 9 . 8  1 9 . 1  2 0 . 4  1 9 . 5  
1 9 . 6  1 9 . 9  1 9 . 2  1 9 . 7  2 0 . 5  1 9 . 1  1 8 . 9  
1 9 . 9  1 9 . 9  2 0 . 2  1 9 . 8  2 0 . 4  1 9 . 5  1 9 . 0  
2 2 . 4  2 2 . 7  2 2 . 6  2 3 . 0  2 2 . 1  2 2 . 7  2 3 . 0  
2 2 . 7  2 3 . 2  2 3 . 6  2 3 . 0  2 1 . 0  2 2 . 7  2 3 . 7  
1 9 . 4  2 1 . 8  2 0 . 6  1 9 . 2  1 8 . 9  2 0 . 9  1 9 . 4  
2 1 . 8  2 1 . 8  2 0 . 5  1 9 . 7  1 8 . 3  2 2 . 0  2 0 . 8  
2 0 . 7  2 0 . 5  1 8 . 7  2 0 . 2  2 0 . 5  2 1 . 3  2 0 . 1  

A v e r a g e  

" 1 ~  - -  
1 9 . 6  
1 9 . 8  
2 2 . 6  
2 2 . 8  
2 0 . 0  
2 0 . 7  
2 0 . 3  

S . D .  

0 . 6 3  
0 . 5 5  
0 . 4 8  
0 . 3 2  
0 . 9 0  
1 . 1 0  
1 . 3 5  
0 . 8 0  

P e r  C e n t  M o i s t u r e  in T u n g  F r u i t  

1 . . . . . . . . . . . . . . . . . . . . .  1 5 . 1  1 6 . 4  1 6 . 3  1 5 . 6  1 6 . 0  1 5 . 0  1 4 . 7  1 5 . 6  0 . 6 7  
2 . . . . . . . . . . . . . . . . . . . . . .  1 5 . 0  1 4 . 8  1 6 . 8  1 5 . 3  1 4 . 3  1 5 . 3  1 4 . 5  1 5 . 1  0 . 8 2  
3 . . . . . . . . . . . . . . . . . . . . . .  1 1 . 9  1 1 . 6  1 2 . 1  1 1 . 9  1 2 . 9  1 1 . 8  1 2 . 1  1 2 . 0  0 . 4 2  
4 . . . . . . . . . . . . . . . . . . . . . .  1 3 . 0  1 2 . 6  1 0 . 4  1 3 . 4  1 2 . 5  1 2 . 4  1 2 . 8  1 2 . 4  0 . 9 7  
5 . . . . . . . . . . . . . . . . . . . . . .  1 1 . 8  1 2 . 5  9 .6  1 1 . 7  1 1 . 2  1 1 . 3  1 1 . 1  1 1 . 3  0 . 8 9  
6 . . . . . . . . . . . . . . . . . . . . . .  1 1 . 3  9 . 4  1 0 . 6  1 0 . 5  1 0 . 5  1 0 . 2  1 0 . 4  0 . 6 9  
7 . . . . . . . . . . . . . . . . . . . . . .  1 1 . 5  1 0 . 7  1 0 . 0  1 0 . 7  1 0 . 8  1 0 . 5  1 0 . 5  1 0 . 7  0 . 4 2  
8 . . . . . . . . . . . . . . . . . . . . . .  1 0 . 1  1 0 . 5  9 .8  1 0 . 8  1 0 . 0  1 0 . 1  1 0 . 6  1 0 . g  0 . 3 5  

It appeared that the accuracy could be *improved 
only by the use of a nmch larger sample than that 
usually used in analyses by the component  procedure. 
Increasing the size of the sample in the component  
procedure introduced the problem of the proper hull- 
ing and shelling of the large sample, as skilled work- 
ers required for tile task objected to tile tediousness 
involved. Therefore consideration was given to the 
possibility of the devlopment of a new procedure 
wherein the whole sample of tung fruit  would be 
g r o u n d  and moisture and oil determinations made on 
portions of the ground fruit.  

The procedure developed by McKinney,  I I a l b r o o k ,  
and Agee (3) employs a sufficiently large sample to  
eliminate to a considerable extent the sampling errors 
which occur with the relatively small samples usual ly  
used in the component  procedure. In this procedure 
a sample of 200- to 250-fruit is ground in a Wiley  
mill, using a l ~ - i n c h  screen and, after thorough mix- 
ing, drawing two portions of about 1~ ~.) quarts each. 
One  portion is used ill the lnoisture determination and 
the other portiou, after regrinding in a Raymond or 
Bauer mill, is used for the oil determination. In the 
new procedure three methods may be used for deter- 
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mining the moisture content of the tung frui t .  The 
first method consists of drying a 5-gram port ion of 
the Wiley-ground sample for  4 hours at  101~ in an 
oven at not more than 50 nun. of IIg.  pressure. Af te r  
cooling and weighing, the sample is redried under  
sinlilar couditions for  1-hour periods until  a loss of 
weight of not more than 2 rag. occurs, h i  the second 
method a 5-gram sample of the Wiley-ground mate- 
r im is dried for  1 hour in a forced draf t  oven at  
101~ cooled and weighed, then redried under  the 
same conditions for  half-hour periods unti l  the loss 
of weight is not more than 5 n lg .  Two redry ing  
periods are usually required. The thi rd  method, that  
of Bidwell-Sterling (4) using a 20- or 100-gram san> 
ple and run  for 1Vt-ll/z |tours, p robab ly  gives the 
most accurate estimate of the moisture content of 
tung f ru i t  as some oxidation may occur in the two 
oven methods. 

As some drying occurs in the prepara t ion  of tile 
Wiley-gromld mater ial  for  the oil determination,  it is 
necessary to nlake a moisture deterlnination on tile 
thoroughly nfixed Raymolnt- or Bauer-grouud mate- 
rial using the same method employed on the ~Viley- 
ground material .  Redrying in tile oven methods is 
not usual ly required. A 5-gram sample of the Ray- 
mond- or Bauer-ground material  is extracted for  4 
hours in a B u t t - t y p e  extraction appara tus  using 
petroleum ether of American 0i l  Chemists '  Society 
specifications and the oil content of the tung f ru i t  
is calculated to the original moisture basis. 

Sample 

1 . . . . . . . . . . . . . . . . . . . .  

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

3 . . . . . . . . . . . . . . . . . . . .  

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

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

6 . . . . . . . . . . . . . . . . . . . .  

A v e r a g e  . . . . . . . . .  

TABLE IV 

Effect of Moisture Method on Estimation of " 
Oil Content of Tun Frui t  

W i l e y -  
Ground 

% 
~5.3 
1 4 . 3  
17.5 
1 2 . 0 5  
17.4 

Moisture Method 
BidwelI-Sterling 

Oil 
Bauer- 
Ground 

% % 
1 2 . 4  l 9 . 9 0  
1 0 . 8  2 0 . 6 5  
12 .1  2 2 . 9 0  
1 0 . 6 5  2 1 . 6 7  
1 5 . 2  1 9 . 4 1  

1 5 . 1  1 3 . 3  2 0 . 4 5  

1 5 , 3  1 2 . 4  2 0 , 6 8  

Moisture M e t h o d  
Forced-Draft Oven 

Wiley- Bauer- 
Groun( Groun/ 

% % 
1 4 . 1 6  1 1 . 2 4  
13 .  i 9 .2  
16.68 1 1 . 3 4  
1 0 . 6 6  8 . 8 9  
1 6 . 3 3  1 3 . 9  
1 3 . 6  1 2 . 1  

1 4 . 1  1 1 . 1  

Oil 

1 9 . 9 3  
2~L72 
2 1 . 9 5  
2 1 . 6 5  
19.45 
2 0 . 3 8  

20.68 

To determine the effect of the moisture method 
employed on the estimation of the oil content of 
samples of tung f ru i t  using the Wiley-Bauer  gr inding 
technique, six samples of tung f ru i t  were analyzed 
for  oil and moisture content, using both the Bidwell- 
Sterl ing method and the forced draf t  oven method. 
Data  obtained in these analyses are given in Table 
IV. I t  is clear that  variat ions in the per cent mois- 
ture obtained with the forced d ra f t  oven have no 
appreciable effect upon the estimation of the oil con- 
tent. This is impor tan t  since current  prices of tung 
f ru i t  (nuts)  are based upon oil con ten t  Therefore 
use of the forced d ra f t  oven instead of the Bidwell- 
Sterling method will not affect the purchase of frui t .  

Comparison of the New Procedures with 
the Component Procedure 

The tung indust ry  has used the component pro- 
cedure for  the analysis of tung f ru i t  for  a number  of 
years and the price paid for  the f ru i t  has been based 
upon the results obtained by  this procedure. There- 
fore for the new procedure to be acceptable to the 
indust ry  it had to yield results comparable to those 
obtained by  the component procedure.  

A difficulty in the development of the whole f ru i t  
procedure was that  an appreciable amount  of non-oil 
constituents, soluble in petroleum ether, occurs in the 
shell and hull portions of the tung fruit .  In  the 
component procedure the oil content of the f ru i t  is 
1:ak'ulated f rom tile per  cent kernels and the per cent 
oil in the kernels, the oil being located entirely in the 
kernels. In  a pre l iminary  s tudy of the new procedure 
in the labora tory  of one collaborator six samples were 
drawn f rom conunercial lots of tung f ru i t  at a mill, 
and each sample was thoroughly nlixed and quartered 
into two portions of about 100-frnit each. One por- 
tion of ea(.h samlllc was analyzed by  the component 
pro(.edurc while the other l>ortion was analyzed by  
the new proce(lure using the Wiley-Raymond grind- 
lug technique. The results obtained are listed in 
Table V. The average results obtained for  the oil 
and moisture content of the samples of tung f ru i t  by  
the component procedure and by  the new procedure 
using the Wiley-Raymond grinding technique are in 
good agreement  while tile variat ions between the re- 
sults for il,dividual samples are about  tha t  to be 
/'xl)eeted ft 'om the previously mentioned sampling" 
s tudy (23 when 10()-fruit samples are used. 

TABLE V 
Comparison of Oil and Moisture Content of Tung Fruit  by 

Component Procedure and by New W-R ]Procedure 

Component Procedure New W-R P r o c e d u r e  
Sample 

1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

A v e r a g e  . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Mois ture  O i l  

"/~ I % 
1 6 . 3 7  1 2 0 . 2 7  
16.62 l 2O.29 
1 3 . 8 5  | 2 0 . 4 8  
1 5 . 6 7  J 1 9 . 2 5  
1 1 . 4 6  1 9 . 9 8  
11.67 ] 20.04 

14.27 | 20.05 

Moisture*[ Oil 

1 6 . 5 7  2 0 . 1 0  
16.71 ] 19.93 
1 3 . 5 6  ] 2 1 . 2 1  
1 6 . 1 6  / 1 9 . 6 2  
11.38 [ 19.69 
1 1 . 5 4  ] 1 9 , 4 3  

1 4 . 3 2  / 2 0 . 0 0  

* Using vacuum oven method. 

hi  connection with tile collaborative analyses on 
samples of tung f ru i t  dur ing 1947 it appeared  desir- 
able to compare the results obtainable with the new 
procedure using the Wiley-Bauer  or the Wiley-Ray- 
mond gr inding technique with those obtained by  the 
component  procedure. Five lots of tung f ru i t  were 
thoroughly mixed and each lot was divided into three 
large samples of 200 to 250 f ru i t  each. One of the 
large subsamples of each lot was then subdivided 
into six small subsamples which were analyzed by  
the members  of the Subcommittee on Tung using the 
conlponent procedure. The results obtained by  the 
collaborators are given in Table VI. The other two 
large subsamples of each lot of tung f ru i t  were an- 
alyzed for moisture and oil content by  two collabo- 

TABLE ~I 
Analys s of Collaberative Samples by Component Procedure 

Per Cent Oil in Tung Frui t  1 

S a m p l e  Collaborators / S. I}. 

~.~:.4 2 3 4 5 6 Average[ 

. . . . . . . . . . . . . . . . . . . . . . . . . .  - -  - -  2 1 . 3  2 0 . 8  1 9 . 9  2 0 . 1  1 9 . 3  I ~ - |  0 . 7 0  1 
2 . . . . . . . . . . . . . . . . . . . . . . .  1 9  4 1 9 . 3  1 9 . 5  1 1 7 . 2 )  1 8 . 5  1 9 . 3  [ 1 9 . 2  | 0 . 4 0  
3:: ..... . . . . . . . . . . . . . . .  185 19.0 21.0 18.9 19.1 19.8 I 19.4 | 0.90 
4 . . . . . . . . . . . . . . . . . . . . . . . . . .  2 0 . 8  2 0  5 2 0 . 6  2 1  0 2 0  9 2 0 . 4  I 2 0  7 | 0 . 2 4  
5 . . . . . . . . . . . . . . . . . . . . . . . . . .  ~ 1 9 . 3  1 9 : 3  2 0 . 2  1 8 . 4  1 9 . 4  2 0 , 6  ] 1 9 . 5  | 0 . 8 4  

PeT" Cent Moisture in Tung Fruit 

1 . . . . . . . . . . . . . . . . . . . . . . . . . .  14 ,1  1 3 . 0  1 4 . 5  1 4 . 0  1 3 . 5  1 4 . 6  1 3 . 9  0 . 4 8  
'2 . . . . . . . . . . . . . . . . . . . . . . . . . .  1 0 . 5  1 0 . 7  1 2 . 2  1 0 . 2  1 1 . 7  1 1 . 3  1 1 . 1  0 , 8 0  
3 . . . . . . . . . . . . . . . . . . . . . . . . .  1 1 . 2  1 1 . 8  1 2 . 5  1 1 . 2  1 1 . 7  1 1 , 9  1 1 . 7  0 . 4 9  
4 . . . . . . . . . . . .  , . ,  . . . . . . . . . .  1 4 . 2  1 4 . 7  1 4 . 8  1 4 . 2  1 4 . 9  1 4 . 1  1 4 . 5  0 . 3 7  
5 . . . . . . . . . . .  : . . . . . . . . . . . . . .  , 1 4 . 1  1 5 . 6  1 5 . 6  1 4 . 2  1 4 . 8  1 5 . 5  1 5 . 0  0 . 7 0  
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raters using the Wiley-Bauer and the Wiley-Ray- 
mond grinding technique. Because of the sampling 
errors in the component procedure with such small 
samples, the average of the results of the collabo- 
rators were calculated and used for comparison. In 
Table VII are given the average results of the sub- 
committee members on the samples analyzed by the 
component procedure and by the new procedure 
using both Wiley-Bauer and Wiley-Raymond ground 
samples. The average of the results of the collabo- 
rators for oil content (19.82%) by the component 
procedure was found to be in good agreement with 
the average results obtained on the Wiley-Raymond 
ground samples (19.81%), but the average results ob- 
tained on the Wiley-Bauer ground material (20.19%) 
are appreciably higher than those obtained by the 
other procedures. These results indicate that a cor- 
rection of 0.37% must be subtracted from the per cent 
oil obtained on samples ground in the Wiley-Bauer 
mills to obtain results comparable to those obtained 
by the component procedure. 

TABLE V I I  

Per  Cent Oil and Moisture Content by Component a n d  
New Procedures 

Per  Cent Oil in Tung Frui t  

Sample 

1 ................................. 
2 ................................. 
3 ................................. 
4 ................................. 
5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Average ...................... 

Collaborators' 
Component 
Procedure 

( A v e r a g e  
R e s u l t s )  

20.30 
19.20 
19.38 
20.70 
19.50 

19.82 

Wiley & 
Raymond 
Ground 
Sample 

20.74 
19.57 
19.47 
20.42 
18.85 

Wiley & 
Bauer  

Ground 
Sample 

20.80 
20.30 
19.80 
20.25 
19.80 

20.19 - 19.81 

Per  Cent Moisture in Tung Fruit  

Wiley & Wiley & 
Collaborators' Raymond Bauer  

Component Ground Ground 
Sample Procedure Sample Sample 

(18-24 hrs. (4 hrs. (B-S 
@ IOI~ Vac. Oven) M e t h o d )  

i ................................. 
2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
3 . ,  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
5 . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  

Average ...................... 

( A v e r a g e  
R e s u l t s )  

1.3.9 
11.1 
11.7 
14.5 
15.0 

13.2 

13.6 
11.4 
11.8 
13.6 
14.9 

13.1 

14.5 
11.5 
12.4 
14.9 
15.3 

13.7 

In this collaborative work it was found that the 
Bidwell-Sterling method gave the highest results (av- 
erage, 13.7%) for moisture content of tung frui t ;  
drying the whole fruit  for  24 hours yielded moisture 
results (average, 13.2%) which were slightly higher 
than those obtained .by drying the Wiley-ground 
fruit  in a vacuum oven (average, 13.1%). As has 
been shown by Table IV, the variations in the analy- 
sis of tung fruit  by the new procedure using the three 
moisture methods should not have an appreciable 
effect upon the estimation of the oil content of the 
tung fruit, provided the same moisture method is 
employed with the Wiley-ground and the Wiley- 
Bauer or Wiley-Raymond ground samples. 

During 1948 the chairman of the Subcommittee on 
Tung sent out six collaborative samples of tung fruit  
to seven laboratories for check analysis, two labora- 
tories using the component procedure and five labo- 
ratories using the whole fruit  procedure with the 
Wiley-Bauer grinding technique. In the component 
procedure the moisture was determined by drying 

8-fruit subsamples for 24 hours at 101~ while in 
the whole fruit  procedure the moistures were deter- 
mined by drying samples of the ground materials in 
a forced draft oven at 101~ The samples sent to 
each laboratory contained between 200 and 250 fruits. 
The average results of the laboratories arc given in 
Table VIII.  With a few exceptions the agreement of 
the laboratories for the past year were good as seen 
by these figures. 

TABLE V I I I  

A n a l y s i s  of Collaborative Samples by Component a n d  
Whole Frui t  Procedures 

Per  Cent Oil in Tung Fruit  

Collaborator Sample Number 

l 2 3 4 5 6 

11 ............................................ 21.64 19.27 20.79 18.64 20.50 21.33 
1 2 ............................................ 21.93 19.00 20.50 19.32 20.52 20.98 

32 ............................................ 21.76 19.08 20.44 18.86 20.96 20.97 
4 .2 ............................................ 21.65 19.41 20.45 18.82 20.39 20.70 
5 ~ ............................................ 22.10 19.26 21.20 18.70 20.00 20.80 
6 ~ ............................................ 21.60) 18.91 21.10 19.03 20.26 21.68 
72 .................................................... (18.1) 20.70 (17.70) 20.10 20.80 

Per  Cent Moisture in Tung  Fruit  3 

1 x ............................................ 11,71 18.00 14.80 15.13 17.46 14.61 
21 ............................................ 11.33 18.62 14.93 14.26 19.01 15.35 
32 ............................................ 10.97 16,02 14.30 14.35 16,29 13.93 
42 ............................................ 10.64 16,33 13.64 13.85 16.15 13.62 
52 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10.70 16.30 13.70 14.20 16.50 14.00 
62 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11.18 16.64 13.64 13.27 15.94 13,74 
72 .................................................... 16,50 14.30 14.40 16.20 13.70 

1 Used component procedure. 
Used whole f rui t  procedure. 

a Samples dried 24 hours at 101~ in component procedure; ground 
material dried at 101~ in forced draft  oven in whole fruit procedure. 

The industry laboratories have used and are now 
equipped for use of the eonlponent part procedure 
of analysis. The inability of the eomnleroial testing 
laboratories to use this method, because of tile expense 
and difficulty of shelling the kernel, led to the devel- 
opment of the whole fruit  method. These two meth- 
ods have been used and systematically checked against 
each other during the past season, during which a 
p r i c e - s u p p o r t  program has been maintained with 
gratifying results. Until all laboratories of the indus- 
try and offficial or commercial testing chemists can be 
equipped for a single method, such as the whole fruit  
method, it is anticipated that both methods may neces- 
sarily be used. 

The specifications of the methods for sampling, for 
analysis by components and for analysis of the whole 
fruit  are : 

Sampling 
A. PROCEDURE : 

C a r l o a d ,  t r u c k ,  o r  w a g o n  lo t s  d u r i n g  u n l o a d i n g .  
T a k e  a t  l ea s t  15 t w o - q u a r t  s a m p l e s  f r o m  th e  c e n t e r  of  t he  
u n l o a d i n g  c h u t e  w i t h  a n  a p p r o v e d  s a m p l e r  a t  r e g u l a r  i n t e r -  
v a l s  so t h a t  a t  l e a s t  a 50 -pound  l a r d  can  shal l  be  col lected.  
E a c h  p o r t i o n  o f  t h e  s a m p l e  as  d r a w n  shal l  be i m m e d i a t e l y  
p l a c e d  in  m e t a l  c o n t a i n e r  a n d  t h e  t i g h t  f i t t i ng  co v e r  p r o m p t l y  
r e p l a c e d .  T h e  g ross  s a m p l e  sha l l  be  w e i g h e d  a n d  w e i g h t  
r e c o r d e d  a n d  s a m p l e  sha l l  be s t o r e d  s a f e l y  u n t i l  a n a l y z e d ,  

B. ~L~ANING AND ~EPARATION OF I~ABORATORY SA~IPLE: 

I t  is r e c o m m e n d e d  t h a t  i f  poss ib le  t h e  d i r t  be  r e m o v e d  f r o m  
the  l oad  o f  t u n g  f r u i t  a n d  be  a d d e d  to  the  t a r e .  T h e  s a m p l e  
sha l l  be  e x a m i n e d  a n d  i f  f o u n d  n o t  to  h a v e  b e e n  t h o r o u g h l y  
c l e a n e d  shal l  be  r e c l e a n e d  b y  t h e  use  of  6 -mesh  sc reen  a n d  
b y  h a n d  p i c k i n g  o f  al l  r e m a i n i n g  p a r t i c l e s  of  f o r e i g n  m a t -  
te r .  W e i g h  f o r e i g n  m a t t e r  a n d  c a l c u l a t e  p e r  cen t  as  fo l l ows :  

W e i g h t  of  f o r e i g n  m a t t e r  X 100 
F o r e i g n  m a t t e r  % ~ W e i g h t  of  s a m p l e  

Analysis by Components 
A. PI~EPARATION OF SAMPLe: 

1. F o r e i g n  m a t t e r :  R e w e i g h  l a b o r a t o r y  s a m p l e ,  n o t i n g  a n y  
loss of  m o i s t u r e  a n d  e x a m i n e  s a m p l e  f o r  f o r e i g n  m a t t e r  
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which is to be removed f rom t ha t  por t ion  to be used for  
analys is .  P a s s  the  sample  over a 6-mesh screen to remove 
as much  fo re ign  m a t t e r  as possible  and  pick out  the  re- 
m a i n d e r  by h a n d  a f t e r  s p r e a d i n g  out  on a clean, dry  
surface .  Calcula te  fo re ign  m a t t e r  as above. 

B. MOISTUI~E : 
1. P r e p a r a t i o n  of  sample :  Grind a sample  of 25 t u n g  f r u i t  

in a Wi ley  mil l  u s i n g  a ~/~-ineh screen. The  W i l ey  mill  
shal l  be equipped wi th  an  auxi l i a ry  hopper  over the  regu- 
lar  hopper  to p reven t  m a t e r i a l  f r om be ing  th rown  out  
and  also a t i g h t  f i t t ing  chute  f r o m  the  bo t tom of the  
mill  t h r o u g h  the  cover o f  a l a rge  can  into which  the  
g round  ma te r i a l  is del ivered wi thou t  poss ib i l i ty  of  spill- 
i ng  or d ry ing  out. The whole sample  of g r o u n d  t u n g  
f ru i t  shal l  be thorough ly  mixed,  first b r eak ing  up any  
lumps  by  hand,  by rol l ing on a la rge  piece of paper .  The  
sample  is then  subdiv ided  by q u a r t e r i n g  wi th  a l a rge  
spa tu l a  or wi th  a riffle to a subsample  of about  1 quar t .  

2. Mois ture  de t e rmi na t i on :  
a)  W e i g h  dupl ica te  5 -g ram samples  of  Wi ley -g round  t u n g  

f r u i t  in to  mois tu re  dishes  and  place dishes wi th  the  
samples  in an  approved  forced d r a f t  oven for  one hour  
a t  10] ~ Remove dishes  f r om the oven, cover p rompt ly .  
cool and  weigh. Replace the  dishes  in the  oven for  one- 
ha l f  hour,  remove f rom the oven, cover, cool and  weigh  
as before.  Repea t  the  process un t i l  loss in we igh t  be- 
tween successive we igh ings  is no t  more  t h a n  5 rag., or 
unt i l  a ga in  of weight  is noted.  The  mois tu re  to be 
repor ted  is ca lcula ted  f r o m  the  g rea t e s t  loss found .  

b)  Ca lcu la t ions :  Mois tu re  and  volat i le  m a t t e r  in t u n g  
f ru i t ,  

Loss  in weight  X 1O0 % =  
W e i g h t  of  sample  

C. OIL : 
1. De te rmina t ion  of per  cent  kernels  and  p r epa ra t i on  of 

sample  : 
a)  W e i g h  a sample  of a t  leas t  100 t u n g  f ru i t .  Remove 

the  hulls  and  shells f r o m  the kernels  and  weigh  the  
t u n g  kernels ,  shells  and  hulls.  

W e i g h t  of  kernels  
Kerne l s  % ~ W e i g h t  of  f r u i t  sample  

b)  Grind the  kernels  twice in  a Un ive r sa l  Feed  Grinder  
No. 71, u s i n g  the  16-tooth blade or g r ind  in a Baue r  
Mill  1~o. 148 wi th  No. 6912 plates ,  which has  been 
a d j u s t e d  to produce a fine meal.  
I f  the  sample  is very  large,  the  g round  kernels  m a y  bc 
qua r t e r ed  to a smal l  sample  which is placed in a sam- 
ple bot t le  wi th  t i gh t  s topper .  

2. De t e rmina t i on  of moi s tu re  in p repa red  kernels :  
a)  Fo rced  d r a f t  oven procedure :  

W e i g h  5 g r a m s  of g round  kernels  into a t a r ed  Ameri-  
can  Oil C h e m i s t s '  Society dish. Place  uncovered  dish 
in a forced d r a f t  oven for  1 hour  a t  101~ Re- 
move d ish  f r o m  oven, cover a t  once, cool in a desic- 
ca to r  and  weigh.  Replace d ish  wi th  cover removed 
in oven for  one-hal f  hour ,  remove the d ish  f rom oven, 
cover i t  a t  once, cool and  weigh  as before.  Repea t  
the  procedure  un t i l  the  loss in weight  is no t  more  
t h a n  5 mg.  be tween successive weighings ,  or un t i l  a 
ga in  in  weight  is noted.  The  mois tu re  to be repor ted  
is ca lcula ted  f rom the g rea te s t  loss in weight  found .  

3. De te rmina t ion  of oil in p repa red  kernels :  
a)  A p p a r a t u s  : 

a. B u t t - t y p e  ex t rac t ion  a p p a r a t u s ,  assembled  as for  
cot tonseed and  s imi lar  analyses .  

b. F i l t e r  paper ,  S. & S. No. 597, Reeve Ange l  No. 211 
or equivalent ,  125 or 150 mm.  

e. Abso rben t  cotton. 
d. A i r - t igh t  sample  con ta ine r s  for  hold ing  g round  

samples .  
b)  R e a g e n t  : 

Pe t ro l eum ether ,  A m e r i c a n  Oil C h e m i s t s '  Society 
specifications.  

c) Procedure  : 
1. W e i g h  accura te ly  5 g r a m s  of the  g round  sample  

into a filter papel: and  enclose in a second pape r  or 
papers ,  fo lded in such a m a n n e r  as to p reven t  
escape of  meal .  The  second pape r  is l e f t  open at  

the  top  like a thimble.  A piece of absorben t  cot ton  
m a y  be placed in the  top of the  th imble  to dis- 
t r ibu te  the  solvent  as it  drops onto the  sample.  

2. Place  wrapped  sample  in the  B u t t  ex t rac t ion  tube  
and  assemble  the  a p p a r a t u s  in the  usua l  manne r .  
P lace  25 to 30 ml. of  pe t ro leum e ther  in the  Soxhlet  
flask before  a t t a c h i n g  to the  tube.  

3. H e a t  on a wa te r  b a t h  a t  such a ra te  t h a t  the  sol- 
vent  will drop f r o m  the condenser  into the  th imble  
a t  a ra te  of  a t  least  150 drops per  minute .  Keep  
the  volume of solvent  f a i r ly  cons t an t  by add ing  
enough  to make  up  fo r  any  t ha t  m a y  be lost due 
to evapora t ion .  E x t r a c t  fo r  4 hours .  

4. CooJ and  disconnect  the  ex t rac t ion  flask and  tube  
and  remove wrapped  sample  f rom tube.  E m p t y  the  
sample  into a mor t a r ,  add  1 g r a m  of fine sand  
and  g r i nd  wi th  pest le  for  5 minutes .  Rewrap  the 
sample  and  cont inue  ex t rac t ion  for  all addi t iona l  
2 hours .  Occasional ly  check the  efficiency of ex- 
t r ac t ion  by r eg r ind ing  sample  5 minu te s  and  re- 
ex t rac t ing .  

5. Cool and  disconnect  t im ex t rac t ion  flask. :Evapo- 
ra te  the  solvent  f r om the oil ex t rac t  on a water  
b a t h  unt i l  no t race  of the solvent  remains .  Evapo 
ra t ion  of  the  solvent  should be complete  wi th in  
app rox ima te ly  20 minutes .  In  case of  doubt ,  allow 
flask to remain  on the  water  ba th  for  an  add i t iona l  
15 minu t e s  and  ro ta te  the  flask slowly. Remove the 
flask f r o m  wate r  ba th ,  cool to room t em p e ra tu r e  
and  weigh.  

4. Calcula t ions  : 
W e i g h t  of  oil X 100 

a)  Oil in g round  kernels,  % ~ W e i g h t  of  sample  

The per  cent  oil is ca lcula ted  to any  desired mois tu re  
basis  with the  fo l lowing f o r m u l a :  

b)  Oil, mois tu re  desi red basis ,  % 

F (100 - -  % moi s tu re  desired)  
100 - -  % mois tu re  ill g round  sample  

F ~ % oil de te rmined  in g round  sample  

c) Oil in t u n g  f ru i t ,  % ~ ~ oil in t u n g  kernels  X % 
kernels  in t u n g  f rui t .  

Analysis of Whole Fru i t  
A. PP~EPAICATION OF SAMPLE,: 

1. Fore ign  m a t t e r :  Reweigh l abora to ry  sample,  no t i n g  an y  
loss of  mois tu re  and  examine  sample  fo r  fo re ign  m a t t e r  
which is to be removed f r o m  t h a t  por t ion  to be used for  
analysis .  P a s s  the  sample  over a 6-mesh screen to re- 
move as much  fo re ign  m a t t e r  as possible  and  pick out  
the  r ema inde r  by  h a n d  a f t e r  sp read ing  out  on a clean, 
dry  sur face .  Calculate f o r e ign  m a t t e r  as shown in  sec- 
t ion on sampl ing .  

2. Gr ind ing  for  oil and  mois tu re  ana lys i s :  Grind a sample  
of 290-250 t u n g  f ru i t  in a Wiley  mill  u s ing  a l/~-inch 
screen. The Wiley  mill shall  be equipped wi th  an  auxil-  
iary hopper  over the  r egu la r  hopper  to p reven t  ma te r i a l  
f r om be ing  t h rown  out and  also wi th  a t i gh t  f i t t ing  chu te  
f r om the  bo t t om of the  mill  t h r o u g h  the  cover of a l a rge  
can  into which the  g round  ma te r i a l  is delivered wi thout  
the  poss ibi l i ty  of  spi l l ing or dry ing .  The  whole sample  
of g round  t u n g  f ru i t  shall  be tho rough ly  mixed,  first 
b reak ing  up any  lumps  by hand ,  by  rol l ing on a l a rge  
piece of paper  or p r e f e r ab ly  in a l a rge  Maclel len mixer  
(30 qua r t s ) .  The  sample  is t hen  subdiv ided  by quar ter-  
ing  with a la rge  spa tu l a  or wi th  a riffle, y ie ld ing  dupli- 
cate  por t ions  of abou t  11/2 quar ts .  One por t ion  is used  
in the  mois tu re  de t e rmina t ion  and  the  other  por t ion  in 
the  oil de te rmina t ion .  

B. M o l s T t ~  DE~ACMINATIOI'r (OI~IGINAL) : 
1. W e i g h  dupl ica te  5 -g ram samples  of  Wi ley -g round  t u n g  

f r u i t  in to  mois tu re  dishes  and  place dishes with the  
samples  in an  approved  forced d r a f t  oven fo r  one hour  
a t  101~ Remove  dishes  f r om the  oven, cover p rompt ly ,  
cool and  weigh.  Replace the  dishes in the  oven for  one- 
ha l f  hour ,  remove f rom the  oven, cover, cool and  weigh as 
before.  Repea t  the  process  unt i l  loss in weight  be tween 
successive we igh ings  is no t  more  t h a n  5 rag., or un t i l  a 
ga in  of weight  is noted.  The mois tu re  to be repor ted  is 
ca lcula ted  f rom the  g rea te s t  loss found .  
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2. Calculations : 

Moisture and volatile mat te r  in tung  frui t ,  % 
Loss in weight X 100 

Weight  of sample 
C. PlCEPARAT1ON OP WILEY'GROUND TUNG FRUI'I ~ OIL 

D~T~MINATION : 

Grind the l l /z-quart  subsaluple of the Wiley-grouud f ru i t  
in a Bauer  mill No. 148 (Labora to ry  mill with No. 6912 
plates)  speed 3600 r.p.m, adjusted to produce a fine meal. 
Mix the ground nmterial  thoroughly by rolling on a sizable 
piece of paper  and place in an air- t ight  sample container. 

D. MOISTURE AI~D OIL IN" BAUER GROUN]) SAMPLE: 
1. Moisture:  Determine moisture by the same procedure 

used on Wiley-ground sample. 

2. Oil determinat ion:  
a) Reagent :  petroleum ether, American Oil Chemists '  So- 

ciety specifications. 
b) Appara tus  : 

1. But t - type extract ion appa ra tus  assembled as for  
cottonseed and similar  analyses. 

2. F i l te r  paper,  S. & S. No. 597, Reeve Angel No. 211 
or equivalent, 125 or 150 ram. 

3. Absorbent  cotton. 
4. Air- t lght  sample containers. 

c) Procedure : 
1. Weigh duplicate 5-gram samples of thc Wiley-Bauer 

ground mater ia l  and wrap  each port ion in 125 or 
150 mm. filter paper  and rewrap in second paper  
or papers  in such a manner  as to prevent  escape of 
meal, leaving top of the second paper  open like the 
top of a thimble. A small piece of  absorbent  cot- 
ton may be placed in the top of the thimble to dis- 
t r ibute  the solvent as it drops onto the sample. 

2. Place the wrapped sample in the But t  extraction 
tube and assemble the appa ra tus  in the usual man- 
ner. Place 25 to 30 ml. of petroleum ether in the 
Soxhlet flask before a t taching the flask to the lower 
end of the But t  tube. 

3. Heat  on a water  ba th  at such a rate  that  the sol- 
vent will drop f rom the condenser into the thimble 
at approximately 150 drops per minute.  Volume of 
solvent in the extraction flask should be kept fa i r ly  
constant  by adding additional solvent as necessary. 
Ext rac t  for  4 hours. 

4. Cool and disconnect extraction flask f rom But t  tube. 
Evapora te  the petroleum ether by allowing the flask 
to continue to heat on the water  bath  unti l  no trace 
of the solvent remains. I n  case of doubt, allow the 
flask to remain on the water  ba th  fo r  an addit ional 
15 minutes and rotate  the flask slowly. Remove 
flask f rom the water  b a t h ,  cool to room tempera ture  
and weigh. 

d) Calculate oil content as shown in the following 
example : 
Petroleum ethel" extract ...................................... 0.9890 g. 
Moisture (Wiley-ground) ................................... 11.4% 
Moisture (Wiley-Bauer-ground) ....................... 10.0% 
Weight  of sample ................................................ 5.000 g. 

0.9890 88.6 
Ext rac t  in f rui t ,  % - -  X = 19.46% 

5 90.0 

Oil in frui t ,  % ~ ]9.46% --  0.40% ~ ~ 19.06% 

, Correction for extractable material in hulls and shells. 

Recommendations. I t  is recommended tha t :  
1. The method of sampling of tung f ru i t  which has 

been studied by  the Subcommittee on Tung be desig- 
nated as a tentative method. 

2. The method of analysis, wherein the whole tung 
f ru i t  are ground in a Wiley mill and subportions of 
the ground material  used in the moisture determina- 
tion and, af ter  regrinding in a Bauer mill, used in 
the oil determination, be designated as a tentative 
method, with the use of a proper  correction to be 
subtracted from the oil content obtained with the 
Wiley-Bauer ground f ru i t  because of the extractable 
material from hulls and shells of tung f rui t  which 
is not oil. 

3. The method of analysis, wherein the tung f ru i t  
is shelled and the nloisture and oil are determined on 
the kernel, be designated as a tentative method. 

4. Samples of tung f ru i t  be sent out durillg the 
next season at least six times for analysis. 
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METHODS OF ANALYSIS OF SOY FLOURS, 
OILSEED MEALS, AND COTTONSEED 

At the 38th Annnal  Meeting the Society tentatively 
adopted the r e c o m n l e n d a t i o n s  of this committee 
and the Uniform Methods Committee methods for 
the determination of moisture, oil, ash, nitrogen, and 
crude fiber in soy flours, methods for the determina- 
tion of ash and crude fiber in oilseed meals, and a 
quick method of limited applicabili ty for  the deter- 
ruination of moisture in cottonseed. As these methods 
have not been pr inted with full  specifications for  in- 
sertion in the Official and Tentative Methods of the 
Society, it is recommended that  they be continued on 
a tentative basis for  another year. 

At  its 61st Animal ~Ieeting (1947) the Association 
of Official Agricultural  Chemists harmonized its ten- 
tative methods for soy flour with those adopted as 
tentative by the American Oil Chemists'  Society 
[Jour.  A.O.A.C., 31, 58 (1948)]. 

The Subcommittee for the Analysis of Copra is 
making progress but  is not ready to report.  

This report  and the recommendations have been 
given unanimous approval by  the Seed and Meal 
Analysis Committee. 
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