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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 
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nation. Conjugated trienoic and tetraenoic acids were 
present  in each var ie ty  but  only in trace amounts. 

Experimental 
The fa t  was obtained by  pilot-plant  extraction of 

1,384 pounds (d ry  weight) of Japanese  buckwheat  
leaf meal with cold ethanol (95% by  volume).  The 
solvent was evaporated completely, and the result ing 
mixture  of rut in  and f a t t y  material  was extracted 
with benzene. The benzene solution was filtered, the 
solvent was removed, and the resulting fa t ty  material ,  
80.3 pounds (5.8%),  was stored in tight, air-free con- 
tainers until  used. The leaf meal fa t  so obtained was 
dark green and at room tempera ture  was almost solid; 
at 100~ it was viscous but  would pour. When boiled 
with water,  it swelled to several times its normal  vol- 
ume and exhibited some tendency to emulsify. 

Estimation of Red Pigment. A 1,000-gram sample 
of fa t  was dissolved in 100 ml. of absolute ethanol. 
An aliquot of 10 ml. was extracted with petroleum 
ether to remove chlorophyll. Af ter  addition of petro- 
leum ether and sufficient water  to cause separation 
into two layers the aliquot was extracted in a liquid- 
liquid extractor  for 5-6 hours. The dilute alcohol 
layer was then extracted with chloroform for  5-6 
hours. The chloroform extract  was adjusted to a 
volume of 50 ml. and examined spectroscopically for  
red pigment  (28). 

Saponification of the Fat. One ki logram of the fa t  
(934.1 grams, moisture free)  was dissolved in 7,600 
ml. of hot ethanol, and potassium hydroxide (400 
grams in 400 ml. of water)  was added. The mixture  
was refluxed for  3 hours, and the alcohol was then 
distilled, which required about  12 hours, amount ing 
to a saponification period of 15 hours. 

Detection of Ammonia in the Alcohol Distillate. 
During refluxing and removal of solvent in the sa- 
ponification, the alkaline distillate was collected in an 
excess of 5% hydrochloric acid solution. The only 
volatile base identified was ammonia (24). About  1.0 
gram of ammonium chloride (0.03% ammonia)  was 
obtained f rom the ki logram of fat.  

Constituents of the Unsaponifiable Fraction. After 
the removal of alcohol, the residue was dissolved in 
water  (30), and the mixture  was extracted with ether 
to remove the unsaponifiable constituents. This frac- 
tion, which weighed 138.8 grams (14.9%, based on the 
weight of fa t  saponified), was a deep-red unctuous 
mass with a fa int  odor of violets. Pre l iminary  tests 
indicated the presence of a sterol, a paraffin-like com- 
pound, and carotene. The presence of carotene was 
confirmed by  spectrophotometric examination, which 
gave a value of 1.5% for carotene (31) and about  2 
to 3 times this value for  xanthophylls.  The loss of 
carotene dur ing saponification of the fa t  was there- 
fore 19.4%. 

Isolation of Phytol. One hundred  and th i r ty- four  
grams of the fract ion were mixed with 177 grams of 
cottonseed oil and distilled at  10 tL in a molecular 
still. Two fract ions were taken. Frac t ion  1, 22.9 
grams, was collected f rom 100-110 ~ This was a yel- 
lowish viscous liquid. A portion was redistilled at  
8-9 ram. and came over up to 183 ~ 

Anal. Caled. for  C2oH,oO: C, 81.08; H, 13.51. 
Found :  C, 80.92; H, 13.4. 2 

2Averages of two determinations. 

The index of refract ion was somewhat low, and the 
hydrogen number  was high, indicating the presence 
of a small quant i ty  of some other substance. This 
contaminant  has not been identified. 

Isolation of fl-Sitosterol. Fract ion  2, 39.5 grams, 
was collected f rom 160-170 ~ . When cooled, it solidi- 
fied to a waxy orange mass. I t  gave a strong Sal- 
kowski test. A portion, 5 grams, was dissolved in hot 
alcohol. When cooled, this set to a bu t t e ry  mass, 
which was t reated with 1 volume of alcohol, shaken, 
and filtered. The crystals, freed of most of the caro- 
tene, were repeatedly recrystallized al ternately f rom 
ethyl acetate and light petroleum. White crystals 
were obtained melt ing at  132.5~ raised by  recrys- 
tallization f rom absolute alcohol to 138 ~ 

Anal. Calcd. for  C27H460: C, 83.87; H, 11.98. 
Found :  C, 83.53; H, 11.533; [a]~) 1 - -35.5~~ 
in chloroform, c ~ 1.83, 1 ~ 1, a ~ - - 0 . 6 5  ~ 

fl-Sitosterol Acetate. This was prepared  by  boiling 
the sterol with acetic anhydride  under  reflux for  1 
hour. On cooling, white crystals  separated,  which 
were collected and dried. They melted at 121-2 ~ , 
raised by  recrystall ization f rom 95% alcohol to 128- 
9~ (corr.) .  

Anal. Calcd. for  C27H450 �9 COCH3 �9 C, 81.25 ; 
H, 11.21. Found :  C, 81.18; H, 11.07~; [a]~ ~ 
--40.42 ~ ; in chloroform, c ~ -  2.35, 1 ~ 1, 
a ~ --0.95 ~ 

Tests for Stigmasterol. To 0.23 gram of the acetate 
in 10 ml. of ether were added 5 ml. of 5% bromine 
in glacial acetic acid. The solution was not immedi- 
ately decolorized, nor was there any  precipi tate  af ter  
24 hours at  room temperature .  Crude acetate, 0.5 
gram, recovered f rom the mother liquor of the sito- 
sterol acetate preparat ion,  was similarly t reated with- 
out revealing the presence of stigmasterol. 

Isolation of an Eicosanol. On standing for  several 
days in the cold, the alcoholic mother liquor f rom 
which crude sitosterol had been crystallized deposited 
a quant i ty  of orange-colored crystals. These were col- 
lected and recrystallized f rom ethyl acetate (Nori t ) .  
They melted over a range and gave a positive Sal- 
kowski test. Af te r  seven recrystallizations al ternately 
f rom ethyl acetate and l ight petroleum, they melted 
at 84-85 ~ and gave no Salkowski test. They tended to 
mat  together on the (Biichner) filter, forming a waxy 
film that  resembled paraffin. 

Anal. Calcd. for  C~oH420: C, 80.48; H, 14.08. 
Found  : C, 80.58 ; H,  13.952 ; [~] ~ -4- 3.77 ; in 
chloroform, c ~ 1.988, 1 ---- 2, a ~ 0.15 ~ 

Eicosanol Acetate. One-half g ram of the pures t  
eicosanol was dissolved in 10 ml. of acetic anhydride,  
10 ml. of pyr idine were added, and the mixture  was 
heated for 2 hours on the steam bath.  On cooling, the 
solution gelled. Water ,  200 ml., was added which 
caused a white flocculent precipitate.  This was col- 
lected and rccrystallized f rom alcohol. The yield was 
0.458 gram, which melted at  64-65.5 ~ on slow heating. 

Anal. Calcd. for C2oH410"COCH~: C, 77.64; 
H, 12.94. Found :  C, 77.73; H, 13.222 

3Averages of three determinations. 
4Averages of two determinations. 
�9 ~A.verages of two determinations. : " 
eAverages of three determinations. 
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The Corresponding Eicosanoue. The alcohol, 180 
mg., was mixed with 5 grams of powdered cupric 
oxide and heated in a test tube fitted with an air 
condenser. The alcohol melted, and before the tem- 
perature  reached a dull-red heat, the oxide was re- 
duced and a sublimate mixed with a fluid collected 
in the condenser. The sublimate was soluble in chlo- 
roform. The fluid proved to be water. When cold, 
the cuprous oxide and the condenser were washed 
with chloroform. On evaporation of the solvent a 
white waxy solid with an odor of burn t  paraffin re- 
mained. This was recrystallized from light petroleum. 
The yield was 50 mg. I t  melted at 60-60.5 ~ and gave 
a dinitrophenylosazone, which melted at 76-77 ~ 

Water-Soluble Constituents of the Saponified Fat. 
The fa t ty  acid soaps were converted into water-solu- 
ble and water-insoluble fractions by acidifying to pH 
1.6 with 1 to 4 sulfuric acid and filtering (1). 

Isolation of Lactic Acid. A portion of the water 
solution was exhaustively extracted with ether. Evap- 
oration of the ether gave a liquid, which, af ter  dis- 
tilling, was used to prepare p-phenyl phenacyl esters 
(8).  Although melting point behavior indicated the 
presence of several esters, only one could be separated 
from the mixture sufficiently pure for  identification. 
This melted at 138.5-139.2 ~ and the melting point 
was unchanged when the ester was mixed with au- 
thentic p-phenyl phenacyl lactate, m.p. 140.5~ 

Anal. Calcd. for  C17H1~O4: C, 71.81; H, 5.67. 
Found:  C, 71.58; H, 5.90. 7 

The water-soluble constituents were separated into 
two fractions by  steam distillation. The pH of a test 
sample of the distilling liquid af ter  110 hours was 3.4. 
During this operation the distillate was collected in 
a slight excess of alkali, and finally the solution con- 
taining the sodium salts of volatile acids was evapo- 
ra ted to a small volume. The presence of lactic acid 
in both the volatile and nonvolatile fractions was 
detected by  paper  part i t ion chromatograms (23). 

A quantitat ive estimation of the lactic acid in the 
volatile fract ion (14) gave a value of 0.11% of the 
weight of the original moisture-free fat  saponified~ 
the amount of lactic acid in the nonvolatile fract ion 
/vas 0.76%. The total in the original fa t  was 0.87%. 

Detection and Estimation of Formic Acid. A small 
portion of the water-soluble volatile acid fract ion gave 
a precipitate with saturated mercurous chloride, sug- 
gesting the presence of formic acid. A quantitat ive 
estimation of the formic acid present (1) gave a 
value of 0.27% based on the weight of the original 
fat  saponified. 

Isolation of Acetic Acid. A small portion of the 
volatile acid fract ion was t reated with a magnesium 
sulfate and mercuric oxide mixture to destroy such 
acids as formic, lactic, and pyruvic  (13). I t  was then 
possible to prepare and identify a small quant i ty  of 
p-phenyl phenacyl acetate (8). This derivative, af ter  
repeated crystallization from ethanol (65% by vol- 
ume),  melted at 110-111~ It  showed no depres- 
sion in melting point when mixed with an authentic 
sample of p-phenyl phenacyl acetate that  melted at 
111.5-112~ The quant i ty  of derivative obtained was 
insufficient for  carbon and hydrogen analyses. 

Inorganic Acid Constituents. The residual non- 
volatile acid solution gave a strong qualitative test 

~Averages of two determinations. 

for  phosphate with magnesia mixture and an excellent 
"brown ring" test for  ni t rate  with ferrous ammonium 
sulfate and sulfuric acid. A freshly prepared saponi- 
fled fat  sample, neutralized with nitric acid, clarified 
with Norit, and filtered, gave a positive test for  chlo- 
ride with silver ni t rate  reagent, a positive test for  
phosphate with ammonium molybdate reagent, and a 
positive test for sulfate with barium chloride reagent 
in acid solution. The phosphates, nitrates, chlorides, 
and sulfates in the saponification mixture could be 
responsible for  the high "soluble acids" value obtained 
by t i t rat ion (Table I ) .  

Glycerol. The residual solution that  remained af ter  
removal of the volatile acids was tested for glycerol. 
The tribenzoate (22) showed no alteration in melt- 
ing point  when mixed with an authentic sample iof 
glycerol tribenzoate. A portion of the solution was 
submitted to the "d i r ec t  p rocedure"  used by Fi irs t  
(15), with the modification suggested for interfer ing 
substances. A yellow color, which gave a green flu- 
orescence with ul tra-violet  light with the reagent, 
2 ,7-dihydroxynaphthalene (15), was obtained as a 
positive test for glycerol. 

Discussion of Results 

The hydroxyl  value of the fat  (Table I)  was high 
enough to suggest the presence of alcohols, hydroxy 
acids, and stcrols. Identification of lactic acid in t~e 
water soluble fraction of the saponified fat  confirmed 
this in part.  The absence of water  insoluble hydro~y 
acids was indicated by the negligible hydroxyl  v a ~ e  
(25) of the insoluble acid fraction. The presence o f  
alcohol and sterol in the unsaponifiable fract ion was 
therefore expected and was confirmed in the examina- 
tion of this fraction. 

The value for unsaponifiables, 14.9%, was unusu- 
ally high, and examination of this fract ion revealed 
constituents of interest. In addition to such expected 
constituents as carotene, xanthophylls, and phytol, 
fl-sitosterol and one of the eicosanols were identified 
in the unsaponifiable fraction. Eicosanols have rarely 
been identified in plant material. E t a rd  (12) isolated 
from alfalfa an eicosanol, medicagol, which melted fat 
80~ Haller  (17) isolated from the wax of RapMa 
ru1~ia an eicosanol that  melted at 80 ~ but  was not 
identical with that  isolated by Etard.  Ellis (9) i~o- 
lated from wheat seedlings an eicosanol that  melted 
at 83 ~ , which she considered different from the com- 
pound of Etard.  An eicosanol that  melted at 68 ~ 
was found in wheat germ oil by  Ichiba (19), and 
d-eicosanol-2 was identified in the wax of the t imothy 
bacillus by Pangborn and Anderson (27). This com- 
pound melted at 62.5-63 ~ and was dextrorota tory;  
the acetate melted at 35-37 ~ This eicosanol was also 
found in the wax of the avian tubercule bacillus by 
Reeves and Anderson (29). A series of n-eicosan01s 
has been prepared by  Halpern  and Adams (18) and 
by Churchward and coworkers (4). Since these com- 
pounds were racemic mixtures, they were expected ~to 
differ in melting point f rom the optically active form. 
Churchward et al. prepared the corresponding ketones 
from their synthetic alcohols, but  their melting points 
were lower than that  of the ketone from the buckwheat 
eicosanol. None of the reported constants of the pre- 
viously known eicosanols are the same as those we 
found for  buckwheat eicosanol and its derivatives, so 
that  definite identification cannot be made at this 
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t ime.  Spec imens  of eicosanols  f r o m  whea t  a n d  al- 
f a l f a  a re  be ing  p r e p a r e d  fo r  compar i son .  

The ac id  va lue  of the  f a t  ind ica tes  the  presence  of 
u n u s u a l l y  l a rge  quan t i t i e s  of f ree  acids.  The Re icher t -  
Meissl  va lue  a n d  low Po lensk i  va lue  p o i n t  to the  pres-  
ence of wa te r - so lub le  vo la t i l e  ac ids  b u t  l i t t le ,  i f  any ,  
wa te r - in so lub le  vo la t i l e  acids.  A Re icher t -Meiss l  va lue  
of 7.79, c a l cu l a t ed  f rom the  a n a l y t i c a l  d a t a  fo r  the  
pe rcen t age  of  fo rmic  a n d  lac t ic  acids,  is in close agree-  
m e n t  wi th  the  va lue  r e p o r t e d  in  Tab le  I ,  i n d i c a t i n g  
t h a t  acet ic  ac id  or  a n y  un iden t i f i ed  vo la t i l e  ac id  could  
be p r e s e n t  on ly  in  t races .  

U n d o u b t e d l y  the  low c h l o r o p h y l l  va lue ,  2.8% (Ta-  
b le  I ) ,  was due  to d e g r a d a t i o n  d u r i n g  d r y i n g  a n d  
ex t r ac t i on  of  the  buckwhea t .  A n a l y s i s  of  a s ample  o f  
f r e sh  J a p a n e s e  b u c k w h e a t  p l a n t  showed 0.27% chloro-  
p h y l l  ( T a r t a r y ,  0 .30%)  on a mo i s tu re - f r ee  basis .  This  
w o u l d  give a ca l cu l a t ed  va lue  of 4 .7% c h l o r o p h y l l  fo r  
the  fa t .  

S p e c t r o p h o t o m e t r i c  c h a r a c t e r i z a t i o n  of r e d  p i g m e n t  
m a t e r i a l  in b u c k w h e a t  was made  b y  W e n d e r ,  Gor tne r ,  
a n d  I n m a n ,  who give a b r i e f  accoun t  of  the  discov- 
e r y  a n d  a t t e m p t s  to i d e n t i f y  th is  pho tosens i t i z ing  ma-  
t e r i a l  r e spons ib le  fo r  f a g o p y r i s m  (32) .  " R e d  p ig-  
m e n t "  has  been  m e n t i o n e d  in  p r ev ious  p u b l i c a t i o n s  
f r o m  th is  l a b o r a t o r y  as  a c o n t a m i n a n t  of c rude  r u t i n  
p r e p a r e d  f r o m  b u c k w h e a t  (5, 6, 11, 20, 28) .  As  shown 
in Tab le  2, m a t e r i a l  of th is  n a t u r e  was also f o u n d  in 
b u c k w h e a t  fa t .  Sapon i f i ca t ion  of the  i so la ted  p i g m e n t  
u n d e r  cond i t ions  i den t i ca l  w i th  those used  in  saponi -  
f y i n g  the  b u c k w h e a t  f a t  p r o d u c e d  45% des t ruc t ion .  
No r e d  p i g m e n t  cou ld  be  de t ec t ed  in  the  water -so lu-  
b le  o r  the  unsapon i f i ab le  f r ac t ions  of  the  saponi f ied  
fa t .  H o w e v e r  bo th  the  w a t e r - i n s o l u b h  f r a c t i o n  a n d  
the p e t r o l e u m  e the r - inso lub le  p o r t i o n  of  the  wa te r - in -  
soluble  f r a c t i o n  of the  saponi f ied  f a t  showed the  char -  
ac te r i s t i c  a b s o r p t i o n  m a x i m u m  of the  r e d  p igmen t .  

The a p p r o x i m a t e  q u a n t i t y  of l ec i th in  in  the  fa t ,  
2%,  was ca l cu l a t ed  f r o m  the  chol ine con ten t  on the  
a s s u m p t i o n  t h a t  b u c k w h e a t  l ec i th in  has  a mo lecu l a r  
we igh t  of 800 a n d  t h a t  a l l  the  chol ine is p r e s e n t  in  
the  c o m b i n e d  form.  A p p a r e n t l y  on ly  a b o u t  a t h i r d  
of the  l ec i th in  in  the  mea l  (chol ine  content ,  0 .048%) 
was e x t r a c t e d  wi th  cold e thano l  ( 95% b y  vo lume) .  
I n  p r e s e n t  commerc ia l  e x t r a c t i o n  w i th  hot  d i l u t e  
i sop ropano l  (6, 20) however  e x t r a c t i o n  of l ec i th in  
m a y  be more  complete .  D e t e r m i n a t i o n s  of f a t  in  
va r i ous  b u c k w h e a t  meals  a n d  mares  (21)  s u p p o r t  
th i s  s t a t emen t .  

S u m m a r y  

The lea f  mea l  f a t  of the  J a p a n e s e  b u c k w h e a t  p l a n t  
has  been  p r e p a r e d ,  a n d  i ts  p h y s i c a l  a n d  chemica l  
cha rac t e r i s t i c s  have  been  de t e rmined .  Spec t ropho to -  
me t r i c  ana lys i s  of the  f a t  of th is  v a r i e t y  ind ica t e s  
t h a t  in  compos i t ion  i t  is s im i l a r  to the  f a t  of  the  Ta r -  
t a r y  va r i e ty ,  the  one now p r e f e r a b l y  used  fo r  m a n u -  
f a c t u r e  of r u t i n .  The  l a rge  q u a n t i t y  of unsapon i f i ab le  
m a t t e r  is unusua l .  This  f r a c t i o n  con ta ins  caro tene ,  
xan thophy l l s ,  phy to l ,  f l-si tosterol ,  a n d  an  eicosanol.  

Also  of i n t e r e s t  is the  presence  in the  f a t  of signifi-  
can t  quan t i t i e s  of l ec i th in  when  i sop ropano l  is used  

fo r  ex t rac t ion .  The wa te r - so lub le  ac id ic  cons t i t uen t s  
of  the  saponi f ied  f a t  consis t  of the  o rgan ic  ac ids  
formic ,  acet ic ,  a n d  lact ic ,  a n d  the  i no rgan i c  ac ids  
phosphor ic ,  n i t r i c ,  su l fu r ic ,  a n d  hydroch lo r i c .  A m -  
mon ia  was p r e s e n t  in the  a lcohol  d i s t i l l a t e  col lected 
a f t e r  saponif ica t ion ,  a n d  g lyce ro l  was iden t i f i ed  in  the  
wa te r - so lub le  ac id  f rac t ion .  Q u a n t i t a t i v e  va lues  a r e  
g iven  fo r  fo rmic  a n d  lac t ic  ac ids  a n d  fo r  ammonia .  
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