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ings have been put  to practical use in the refinery 
for over a year with satisfactory results. 

Acknowledgment 
The author wishes to express his appreciation t o  

K. S. Markley, Southern Regional Research Labora- 
tory, New Orleans, for  his advice in this work and 
assistance in the preparat ion of this report.  

The author also wishes to express his appreciation 
to the following for their assistance in collecting the 
data for  this repor t :  W. S. Belden, Will Frech, F. P. 
Roullard Jr. ,  and L. P. Barr,  all of Producers Cotton 
Oil Company. 

[ R e c e i v e d  N o v e m b e r  10, 1950]  

Report of the Seed and Meal Analysis Committee, 1950-1951 

T H E  work of the committee is current ly  conducted 
by  five subcommittees. Status and report  of them 

are as follows: 
The Subcommittee on the Analysis of Flaxseed and 

Linseed Meal has writ ten up methods for sampling, 
moisture, oil content, protein, and ash in flaxseed, and 
methods for sampling, moisture, oil content, protein, 
ash, and crude fiber in linseed meal. These methods 
are now undergoing collaborative checking. The re- 
sults of analytical testing have been encouraging, and 
it appears probable that  the methods will require 
only minor editorial revision before submitting for 
approval to the Seed and Meal Analysis Committee. 

The Subcommittee for the Analysis of Copra and 
Copra  Meal has carried on some correspondence rela- 
tive to its assignment. I t  met and discussed the prob- 
lems at the time of the fall meeting of the Society. 
I t  was agreed that  the subject of determination of 
moisture and volatile mat ter  should be considered 
first. Plans were made for exchange of analytical 
methods, prior  to carrying out collaborative work. I t  
is anticipated that the first collaborative wo rk  will 
be started soon. 

The Subcommittee on the Analysis of Tung F ru i t  
and Meal is continuing its work on methods. A re- 
port  on its efforts will be offered later as the season 
of harvest does not permit  completion of the year ' s  
work at this date. 

Report of Subcommittee on Peanut Analysis 

Variations in analysis reported on the Smalley 
Foundat ion check samples of peanut  kernels have 
led to doubt of uniformity  in the mixing of the 
sliced samples. The requiring of the use of an in- 
s trument  such as the velocity mixer is indicated. In 
order to determine the efficiency of the velocity mixer 
in the preparat ion of sliced peanuts for  analysis, a 
series of samples were prepared and sent to five 
laboratories for  analysis. 

Three samples, A, B, and C, were prepared. Sam- 
ples A were prepared by  slicing several pounds of 
Southeastern Runner  Peanuts  and mixing by  rolling 
back and for th  on a sheet of paper. Samples A were 
then taken at random and sealed in 6-oz. salve tins. 
Samples B were similarly prepared from Virginia 
peanuts. These samples w e r e s o  selected in order to 
obtain as wide a variat ion as possible in oil content 
so that  inefficiency of mixing would be most pro- 
nounced. Samples C were prepared separately by 
weighing 20 grams each of Samples A and B and 
mixing for  30 seconds in the velocity mixer. These 
20-gram portions were all taken at random from the 
larger preparations. 

Each collaborator was instructed to make tripli- 
cate oil determinations on each sample and to mix 
20 grams each of Samples A a n d  B and determine 
oil content in triplicate, moisture to be determined 
simultaneously with the oil. The composite sample 
was to be mixed as was customary in each laboratory.  
All collaborators used the velocity mixer with the 
exception of No. 4. He reports that  mixing was done 
by hand. 

The results of all individual tests are shown in 
Table I. All results were calculated to a d ry  basis 
for purposes of comparison. 

TABLE I 

Percentage of Oil in Peanut  Kernels, Moisture-Free Basis 

Sample 
Collaborator 

Mixed No. A B C A & B  

1 52.41 44.87 48.11 48.66 
52.41 44.66 48.63 48.56 
52.36 44.71 48.50 48.56 

Avg. 52.39 44.75 48.41 48.59 

2 53.05 45.92 49.08 49,24 
52.90 45.92 49.24 49.24 
52.90 46.02 49.24 49.09 

Avg. 52.95 45.95 49.19 49.19 

3 52.59 44.98 48.79 48.76 
52.63 45.05 48.78 48.81 
52.64 45.04 48.82 48.83 

Avg. 52.62 45.02 48.80 48.80 

4 52.63 45.04 48.94 48.63 
52.59 45.10 48.94 48.52 

Avg. 52.61 45.07 48.94 48.58 

5 52.62 45.22 48.79 48.74 
52.72 45.16 48.95 48.64 
52.77 45.00 49.00 48.69 

Avg. 52.70 45.13 48.91 48.69 

I t  is obvious that  if results obtained on Sample ;C 
(mixed prior  to sending to each collaborator) and the 
mixed sample (prepared from A and B by  each col- 
laborator)  are in agreement, the method or methods 
of mixing are satisfactory. This agreement is shown 
in Table II ,  where the high and low results on C 
and mixed A and B samples are shown for each col- 

TABLE I I  

Highest  and Lowest  Result Obtained on Either Sample C or 
Composite of A and B 

Collaborator 1 2 48.33%8 4 5 

H i g h ~  ........... ~ ~ 48.94% 4 9 . 0 0 ~  
LOW ................................ 1 48.11% 49.08% 48.76% 48.52% 48.64% 
Total Spread .................. 0.55 0.16 0.07 0.42 0.36 
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laborator .  I t  should be po in ted  out  here t ha t  these 
va r ia t ions  reflect differences due to ana ly t i ca l  tech- 
n ique  as well as differences due to imper fec t  mix ing .  
I t  should also be no ted  tha t  these differences are the 
spread  between m a x i m u m  and  m i n i m u m  a n d  not  be- 
tween these figures a n d  a mean  result .  

Since i t  is possible wi thout  resor t ing  to averages 
to show excellent  ag reement  be tween samples pre- 
pa red  b y  mix ing  in  the veloci ty mixer  two such 
widely  differ ing mater ia l s  in  different  labora tor ies  
and  at  different  times, it  is r ecommended  tha t  Official 
Method Ab  3-49 be revised to requi re  tha t  the sliced 
p e a n u t  kernels  be mixed by  use of the veloci ty mixer  
before the ana ly t i ca l  sample is d r a w n  for  analysis ,  
and  tha t  this  method be con t inued  as official. 

THos. C. LAW, chairman 
E.  C. AINSLIE PAUL D. CRE'TIEN 

C. ~ .  COX M . L .  HARTWIG 

Report of Subcommit tee  on Screen Test  
for  Soyflour 

D u r i n g  the past  f ou r  years  much  effort has been  
directed toward  the development  of a su i table  screen 
test  appl icab le  to all  grades and  types  of soyflour. 
The chief difficulty has been due to the fact  tha t  the 
fa t  con ten t  of the soyflours varies f rom 0.5 or less to 
22.0%. I n  addi t ion ,  some soyflours are recons t i tu ted  
f rom de-fa t ted  flour by  the add i t ion  of oil or leci thin,  
or both. Because of the v a r i a b i l i t y  in  fa t  content ,  
the o r d i n a r y  b r u s h i n g  a n d / o r  shaking  procedures  for  
screen size are not  sui table .  A wide range  of flour 
types  was examined  by  all of the p resen t ly  used meth-  
ods. Large  discrepancies  were f o u n d  in  the resul ts  
repor ted  by  different  laborator ies .  Subsequen t ly  a 
method was developed which involves the use of a 
fa t  solvent  and  washing  the flour th rough  a s tand-  
a rd  screen. This method is an  adap t a t i on  of at  least 
two somewhat s imi lar  methods which are in  l imi ted  
c u r r e n t  use, one of which appears  in the handbook 
of methods of the Soy F l o u r  M a n u f a c t u r e r s  Associ- 
at ion.  The specifications of the method developed are 
as follows : 

Definition. This method determines the quantity of material 
coarser than specified screen size under the conditions of 
the test. 

Scope. Applicable to high fat, low fat, de-fatted and recon- 
stituted soyflours. 

A. Apparatus: 
1. Metal crucible 2" high, top diameter 2", bottom diameter 

1", fitted with specified U. S. Standard (or Tyler equiw 
alent) wire screen, 200, 325, or other mesh as the need 
may be. 

2. Walter crucible holder. 
3. 250-ml. filter flask. 
4. Air supply, tubing, and tee. 

~cRucmLe 
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B. Preparation of Sample: 
1. Mix sample thoroughly in a closed container by turning 

the container manually or mechanically. Reduce the sam- 
ple to suitable size and store in an air-tight container. 

C. Procedure: 
1. Weigh 1.000-gram sample into crucible. 
2. Crack air valve to give maximum agitation without caus- 

ing sample to slop over. (20-30 ml./sec.) 
3. Place crucible tightly in holder in filter flask and close 

air line to flask. (Clamp, stop cock, or tubing may be 
made long enough to permit operator to hold a kink in 
the tubing.) 

4. Add 15 ml. CCh around sides of crucible by means of 
burette, graduated pressure bottle, or graduated cylinder. 

5. Place finger over air control tube as air line to flask is 
opened. When flour is well mixed due to aeration (less 
than �89 ml. solvent should have passed through screen 
at this point), release air control tube for fraction of 
a second. Continue manipulating air control tube with 
finger so that air pressure is on crucible 2 seconds and 
released fraction of a second until only about 1-2 ml. 
of solvent remains in the crucible. At this point remove 
finger from air control tube and shake or rotate crucible 
and flask until the remaining solvent has drained into 
filter flask. 

6. Repeat above steps using successively 10-ml. and four 
5-ml. portions of solvent. 

7. Remove crucible from holder and wash residue 3 times 
with 11/~ ml. of solvent. 

8. Wipe sides and bottom of crucible with a towel. Let 
solvent evaporate in air or oven for a few minutes and 
transfer grits to small tared pan. Heat in oven 1/2 hour 
at 110~ or 15 min. at 135~ and determine weight of 
grits. If desirable, weighing may be made directly in 
crucible. 

D. Calculation: 
% Coarser than specified screen size : grams retained X 

100. 

T A B L E  l I I  

Col laborat ive Resul ts  on Screen Tests on Soyfiour 
(Pe r  cent re ta ined  on mesh indica ted)  

Resul ts  of Repl ica te  Tests 
R a n g e  Labora-  

tory 1 2 3 4 5 

% % % % % 

Extrac ted  f l o u r - - 2 0 0  mesh 

1 4.00 4.14 3.73 3.96 
2 4.74 4.70 4.55 4.21 4.25 
3 3.98 4.07 4.37 3.92 4.16 4.22 

Expeller  low fa t  f l o u r - - 2 0 0  mesh 

1 7.54 7.30 6.59 7.14 
2 6.59 7.10 6.77 6.33 6.54 
3 5.13 5.12 5.27 5.16 5.42 5.25 

Fu l l  fa t  f l o u r - - 2 0 0  mesh 

1 7.00 6.40 6.85 6.75 
2 6.80 6.96 7.20 7.00 6.75 
3 6.30 6.41 6.64 6.67 5.99 6.60 

Reconst i tu ted extracted f l o u r - -  
5% fat---200 mesh 

1 2.70 2.04 2.03 2.26 
2 2.00 2.06 2.12 1.89 2.14 
3 2.19 2.07 2.23 2.03 2.08 2.25 

Reconst i tu ted  extracted f l o u r - -  
14% f a t - - 2 0 0  mesh 

1 10.95 9.50 11.20 10.55 
2 9.15 9.20 8.66 8.39 9.00 
3 8.10 7.79 8.99 8.42 8.03 8.87 

Lec i th ina ted  extracted f l o u r - -  
8% f a t - - 2 0 0  mesh 

10,50 8.94 9.05 9.49 
9.66 9.13 9.41 9.33 9.18 
9.35 8.81 8,42 9,80 8.80 9.08 

Ext rac ted  f l o u r - - 3 2 5  mesh 

Average  
6 

% % 

3.96 
4.49 
4.12 

7.14 
6.67 
5.22 

6.75 
6.94 
6.43 

2.33 
2,04 
2.14 

10,55 
8.88 
8.37 

9.47 
9.34 
9.04 

0.50 
0,63 
0.72 

% 

0.41 
0.53 
0.45 

0.95 
0.77 
0.30 

0,60 
0.45 
0,68 

0.67 
0.25 
0.22 

1.70 
0.81 
1.20 

1.56 
0.53 
1.38 

1 0.50 0.50 0.50 0.50 0 
2 0,61 0.74 0,59 0 .6 l  0,62 0.15 
3 0.78 0.88 0.83 0.72 0.62 0.48 0.26 
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E. Notes :  
1. At no time should solvent be applied directly on the 

screen .  
2. A f t e r  a d d i n g  f irs t  5 ml .  wa s h ,  a n y  c l u m p  o f  f l o u r  f loat-  

i n g  on t op  of  t he  so lven t  shou ld  be  b r o k e n  u p  w i t h  s m a l l  
s p a t u l a ,  w i re ,  or  rod.  T h e  s p a t u l a  m a y  be  r i n s e d  off 
w h e n  a d d i n g  t he  second  5-ml.  w a s h  p o r t i o n .  

3. W h e n  n e c e s s a r y  to use  s ieve  such t h a t  m o r e  t h a n  1 5 %  
g r i t s  r e m a i n  on the  s ieve,  two  10-ml.  w a s h i n g s  i n s t e a d  
of  one p o r t i o n  shou ld  be  used .  

4. T h e  m e t h o d  d e p e n d s  on :  
a )  F o r c i n g  a i r  b a c k  t h r o u g h  t he  s c r een  to  c l ean  t h e  

sc reen  a n d  o b t a i n  c o m p l e t e  m i x i n g  o f  s o l v e n t  a n d  
f lour  a n d  

b )  P e r m i t t i n g  on ly  s ma l l  i n c r e m e n t s  of  t h e  so lven t  a n d  
f lour to pas s  t h r o u g h  t he  s c r een  a t  one  t i m e  so t h a t  
no f i l ter  c a k e  is b u i l t  up  in  the  sc reen .  

The amount  of data accumulated dur ing the col- 
laborat ive s tudy is voluminous. I t  is not submit ted 
with this report .  A tabulat ion of the results of tests 
made by  three laboratories on the final set of seven 
samples is given in Table I I I .  Results of a four th  
laboratory,  inexperienced in the use of the method, 
were approximate ly  1% higher than those of the ones 

reporting, indicating the need of some experience be- 
fore one will obtain command of the techniques in- 
volved to obtain comparable results. 

The subcommittee agrees that the method is not 
entirely satisfactory in all respects. As it feels con- 
fident however that it is superior to any known 
method investigated, it recommends that the method 
be adopted as tentative by the Society. 

L. R. B~wlV, chairman M . W .  DIPPOLD 
R. E. AND~I~SON F . R .  EARLI~ 

As the recommendations of the two subcommittees 
have received a favorable vote by all except one mem- 
ber, in each case, of the Seed and Meal Analysis Com- 
mittee, it is recommended that they be adopted by 
the Society. 

T. H.  HOPPER, chairman 
E.  C. AINSIA~ T.C.  LAW 
L. R. BROWN R . S .  M~KINN]~r 
C. H. Cox V .C .  M~HLF./NBAOtIEI~ 
F.  R. E A ~  T . J .  P o u r s  
E. B. F R ~  T .L .  Rm"mE~ 
J.  C. KoN~I,~ T.C. SMITH 

Buckwheat Leaf Meal Fat. I. Its Physical and Chemical 
Characteristics and the 'Constituents of the Water-Soluble and 
Unsaponifiable Fractions of the Saponified Fat 

CHARLES F. KREWSON and JAMES F. COUCH, Eastern Regional Research Laboratory, 1 
Philadelphia 18, Pennsylvania 

D U R I N G  the prepara t ion  of rut in  f rom fresh 
green buckwheat  p lant  (5) or f rom a leaf meal 
made by  dehydrat ing the green plant  (5, 6, 

20), a f a t ty  fract ion is obtained as a by-product .  The 
composition of this f ract ion has not been reported,  
and since the mater ial  is available in quanti ty,  it was 
examined pr imar i ly  to determine whether  it  contains 
constituents of economic importance.  Fu r the rmore  
few reports  have been made on the critical examina- 
tion of fats  f rom the tissue of green plants  by  recently 
improved methods. The results of this s tudy arc re- 
ported in two papers.  This paper  describes the physi- 
cal and chemical characteristics of the buckwheat  leaf 
meal fa t  and includes a repor t  on the composition of  
the water-soluble and the unsaponifiable constituents 
of the saponified fat.  The examination and identifica- 
tion of the water-insoluble constituents of the saponi- 
fled fa t  will be described later. 

The charaeteristies of the leaf meal fa t  were deter- 
ntined either by  official methods (1) or by  methods 
refer red  to in the references. The results are recorded 
in Table I. 

Japanese  buckwheat  leaf meal fa t  was used in this 
investigation. I t  does not differ great ly  in chemical 
composition f rom that  obtained f rom T a r t a r y  buck- 
wheat, the var ie ty  now pre fe r red  for  ru t in  manufac-  
ture (7). This was demonstrated by  spectrophotomet- 
rie examination of the crude fats  for polyunsatura ted  
acids (2, 3). Table I I  shows the results of this exami- 

1 One of the laboratories of the Bureau of Agricultural and Industr ial  
Chemistry, Agricultural Research Administral:ion, United States Depart- 
ment of Agriculture. 

TABLE I 

Characteristics of Fat  from Japanese Buckwheat Leaf Meal 1 

Fat content, 2 % ...................................................................... 5.8 
Moisture and volatile matter," % ........................................... 6.6 
Specific gravity, 25~176 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.0823 
Saponifcation equivalent (1) ................................................ 298.7 
Hydroxyl value (25) ............................................................. 7.6 
Acid value (1) ....................................................................... 21.3 
Iodine number (1) ................................................................ 123.9 
Reichert-Meissl value (1) ...................................................... 7.04 
PoIenski value (1) ................................................................. 0.41 
Water-soluble acids (ea!c. as butyric, %) ,  (1) ..................... 12.5 
Insoluble acids, 4 % (1) .......................................................... 64.9 
Unsaponifiable matter, % (30) ............................................. 14.9 
Chlorophyll, % (1) ................................................................ 2.8 
Red pigment, % (28) ............................................................ 0.50 
Carotene2 % (31) ................................................................. 0.30 
Choline, % (10) ..................................................................... 0.30 
Ash, % (1) ............................................................................ 1.98 
Nitrogen, % (33) .................................................................. 1.22 
Phosphorus, % (1) ............................................................... 0.45 
Sulfur, % (26) ...................................................................... 0.21 
Magnesium, % (16) .............................................................. 0.13 

~All values reported are  on a moisture-free basis. Numbers in paren- 
theses refer to l i terature citation. 

: Benzene-soluble portion of the concentrated ethanol extract of the 
m~al. 

~By vacuum drying to constant weight at room temperature.  
4 J~'ree of unsaponifiable matter  bat contained 28.5% petro!eum ether 

insoluble material. 
'~ Sample of fat sto'led for 3 years. 

TABLE II 

Spectrophotometric Analysis of Polyunsaturated 
Fatty Acids in Buckwheat Fat 

Japanese Tar ta ry  

Linoleic acid .................................................. 
Linolenic acid ................................................ 
Conjuga.ted dienoie acid ................................ 

Total .......................................................... 

% 
6.6 

16.3 
6.0 

28.9 

% 
9.6 

13.9 
4.2 

27.7 


