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OIL IN SPENT FLAKES (%d.b. BY GGL 4 ANALYSIS) 

FIo .  5. P l a n t  e x t r a c t i o n  o f  flal~-e~ e x p e l l e d  g e r m .  

immediately, and well ahead of the time that any 
sizable quantity of high fines c~ material enters 
the extractor. 

Occasionally, during the operation of our plant ex- 
tractor, the moisture content of the hexane pumped 
to the extractor has been 0.5% by weight. During 
these periods the drainage of the solvent through the 
baskets was poor unless the fines content was very low. 
The reduced flow of solvent through the flakes is in 
line with operation of the laboratory extractor in the 
presence of water. 

Figure 5 shows data obtained during :~ months of 
plant operation ml flaked scalped corn germ. Each 
poiut represents the average of values in the range 
of 0il contents shown. The largest standard deviation 
(a) of any of the points (at 2.5% oil in cake) was 

• Agreement between laboratory and plant data 
appears to be good. The point representing extrac- 
tion of highest oil content germ does not fall in line 
with the rest of the data. This deviation may be due 
to the fact that high fines content flakes may result on 
flaking high oil content germ. The subsequent poor 
drainage explains the unexpectedly high oil content 
of the extracted meal. 

The applications of this method of laboratory eval- 
uation to problems involved in the operation of bas- 
ket-type extractors are numerous. It is possible to 
measure the effects of fnes, moisture, and bed depth 
on flow rates, the relationship between oil contents of 
expeller cakes and spent flakes, the effect of flake prep- 
aration on extractability, and the practical limit of 
extraction of a particular product. 

Summary 
A simple laboratory extractor is described which 

gives results that. can be correlated with the operation 
of a basket-type extractor. With this apparatus the 
flow rate of solvent through the meat can be deter- 
mined, as well as the rate aud completeuess of ex- 
traction. Using flaked expelled corn germ, simple 
relationships were found to exist between oil content 
of the expelled meal and completeness of extraction, 
and between flues content of the flaked meal and flow 
of solvent through it. 
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A Note on the Preparation of Methyl Esters of 
Fatty Acids" 

C. G. YOUNGS and B. M. CRAIG, Prairie Regional Laboratory, National Research Council, 
Saskatoon, Saskatchewan, Canada 

~ RACTION dist i l lat ion of the methyl esters of 
fatty acids is a very important analytical pro- 
cedure in detcrmining the composition of fats 

and oils. Conversion of the glyceridc oils is usually 
effeetcd by saponification followed by hydrolysis of 
the soaps with a mineral acid. Excess mineral acid 
is removed by washing, and the fatty acids are es- 
terified by refluxing with an excess of alcohol in the 
presence of a catalyst, such as sulfuric acid (1). This 
method is time-consuming and subjects the material 

*Issued as P a p e r  No. 128 on the "Uses  of Plant  P roduc t s "  arid as 
N .R.C. .No .  2546. 

to prolonged heating. The yields of esters arc from 
90-95% with a free fatty acid content of 1-2%. 

In work concerned with the composition of rape- 
seed oil, dimethyl sulfate was used for preparing 
the esters directly from the soaps in yields of over 
99~.  This procedure eliminates conversion to the 
free fat ty acids, and the esterifieation is carried out 
under nearly neutral conditions with a shorter re- 
flux time. Details of procedure are given below. 

One hundred grams oil were saponified by refluxing 
for one-half hour with 25 g. of potassium hydroxide 
in 400 ml. methanol. The soap solution was cooled to 
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room temperature and adjusted to a pH of approxi- 
mately eight (hydrion paper) by the addition of a 
methanol-hydrochloric acid solution. ~ The salts which 
precipitated were removed by filtration, and the solu- 
tion was placed in a flask equipped with a stirrer, 
reflux condenser, and dropping funnel.  Forty  grams 
of potassium carbonate were added to maintain alka- 
line conditions and 100 g. (2.5 equivalents) of freshly 
distilled dimethyl sulfate 2 were slowly added while 
stirring the solution. The solution was then refluxed 
for one-half hour, cooled to room temperature, and 
diluted with an equal volume of water. The methyl 
esters were removed from the aqueous solution by 
two extractions with ethyl ether. The ethereal so- 
lution was washed five times with water to remove 
unreaeted dimethyl sulfate, dried over a n h y d r o u s  
sodium sulfate, and filtered. The ether was removed 
under vacuum. Excess dimethyl sulfate is required 

XTen ml.  concentra ted  hydrochlor ic  ac id  in 1 0 0  m l ,  methano l .  
~Techn ica l  d imethy l  su l fa te  w a s  w a s h e d  w i t h  an equal  v o l u m e  of  

ice  water ,  fo l lowed by  one- th ird  v o l u m e  of cold sa turated  s o d i u m  bicar- 
bonate  solut ion,  dried over MgSO4,  and  disti l led u n d e r  reduced  p r e s s u r e .  
( O r g .  S y n t h .  Collective u  I I ,  B l u r t ,  p a g e  6 2 1 . )  

T A B L E  I 

Methyl  E s t e r s  of  R a p e  Seed  Oil a 

I . V .  S a p .  v a l .  % _  _ _  % 

Caleu-  . ~ C a l c u -  ~ " ] I luted b Found luted  ~ ~ 'ouna F . F . A . -  I Yie l~  

104 .2  1 0 4 . 0  / 1 7 3 . 6  1 7 4 . 0  I 0 . 2 2  / 9 9 . 4  

aAlkali  ref ined a n d  b leached  rape  seed oil, I . V .  1 0 4 . 7 .  Sap ,  vaL 17~t .3 .  
bCalcu la ted  f r o m  the  value~  obta ined  for  the r a p e  seed oil. 

because of probable methyl ether formation with 
glycerol and the partial hydrolysis of the dimethyl 
sulfate under the conditions used. 

Table I summarizes a preparation of esters from 
rapeseed oil. The esters obtained were a pale straw 
color as compared to the deep red color of esters pre- 
pared by  the conventional procedure, using sulfuric 
acid as the catalyst. 
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Canadian Erucic Acid Oils. VIII. Component Fatty Acids of the 
Oil From Weed Seed Screenings, Largely Charlock' 
W. H. HOFFMAN/A.  ZUCKERMAN, and N. H. GRACE, Division of Applied Biology, 
National Research Laboratories, Ottawa, Canada 

W E E D  seed screenings from Western Canadian 
cereal crops are largely composed of charlock a 
seeds, 53-77% by weight (5) .  A sample of oil, 

commercially solvent-extracted from the screenings ,  
was found to have a saponifcation value of 182.9 
and an iodine value of 124.8. The relative uniformity 
of the oil as extracted, its refining behavior, its suit- 
ability as a cooking or salad oil, and its use in the 
preparation of shortening have been described (5) .  
This oil, when air-blown, yields bodied oils with sub- 
stantially greater alcohol toleration than blown rape- 
seed oil but with inferior paraffin miscibility (2) .  
The present investigation deals with the fatty acid 
composition of the oil. 

Experimental 
The oil was saponified under nitrogen with only a 

slight excess (10%) of alkali to reduce the possibility 
of isomerization. The mixed fatty acids thus obtained 
were dissolved in acetone (one gram per 10 ml.) and 
crystallized at - -57~ for 24 hr. The precipitate was 
separated by filtration at - -15~ squeezed free of as 
nmeh acetone as possible with a rubber dam, washed 
with a small volume of chilled acetone, and recrystal- 
lized from acetone a t  - - 5 7 ~  This precipitate, after 
being washed and freed from solvent, amounted r 
46.6% of the whole acids and was termed the insol- 
uble fraction (Fraction I) .  The combined filtrates, 
comprising 53.4% of the acids, were labelled as the 
soluble fraction (Fraction S) .  Both fractions were 

1 I s s u e d  as P a p e r  N o .  2 6 8  of t h e  C a n a d i a n  Commit tee  on Food  P r e s -  
erva t ion  a n d  as N . R . C .  N o .  2 5 7 6 .  

SOn loan f r o m  Maple  L e a f  Mi l l ing  Co.  L t d . ,  4 3  J u n c t i o n  road, Toronto  
9, C a n a d a .  

~ B r a , ~ e ( ~  K a b e r  (DC.) L .  C.  Wheeler  var.  pinaab~fida ( S t o k e s )  L .  C.  
Wheeler ,  re ferred  to in an  earl ier  paper  ( 5 )  as  B. arvens@. 

esterified under nitrogen with methanol, with sulfuric' 
acid as catalyst. 

The methyl esters were fractionally distilled through i 
a 91.4-cm. x 25-ram. Podbielniak Hyper-Cal  column, 
Fraction S esters under 9 mm. and Fraction I esters 
under 6.5 mm. pressure. 

Analyses for iodine values, saponification equiva- 
lents, free fatty acids and, in certain instances, diene 
and triene esters were carried out on the distilled 
fractions. Diene and triene ester concentrations were 
estimated from ultraviolet spectrophotometric absorp- 
tion by the A.O.C.S.  tentative method Cd 7-48. It 
was assumed that the specific extinction Coefficients 

T A B L E  I 

Frac t iona t ion  of Methyl  Es ters  of Fa t ty  Ac ids  
Soluble  in A c e t o n e  at  - - 5 7 ~  

F r a c t i o n  

Total  esters  . . . . . . . . . . . . . . . . . . . .  
S - ]  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
S - 2  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
S -3  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
8 - 4  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
S-5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
S - 6  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
S - 7  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
S - 8  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
S - 9  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
S - 1 0  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
S - 1 1  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
8 - 1 2  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
8 - 1 a  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
S - 1 4  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
S - 1 5  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
S - 1 6  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
S - 1 7  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
S - 1 8  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
S~19 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
S - 2 0  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
S~21 a . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ! 

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

7 . 0 8  
3 9 . 1 7  

S a p ,  
~lUlV. 

302".1 
2 7 8 . 4  
2 9 5 . 4  
2 9 5 . 1  
2 9 5 . 2  
2 9 4 . 8  
2 9 5 . 2  
2 9 4 . 8  
2 9 5 . 1  
2 9 5 . 3  
2 9 5 . 3  
2 9 5 . 3  
2 9 5 . 1  
2 9 5 . 2  
2 9 5 . 3  
2 9 4 . 9  
2 9 4 . 8  
2 9 4 . 6  
2 9 6 . 3  
3 1 5 . 2  
3 2 0 , 7  
3 7 5 . 8  

I o d i n e  Diene ,  Tr iene ,  
v a l u e  % % 

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

1 6 6 . 6  7 0 . 1  1 0 . 6  
1 7 4 , 3  
1 7 7 , 7  6 3 , 6  2 1 . 5  
1 7 8 . 8  
1 7 9 , 8  5 2 , 8  2 4 . 8  
1 7 9 , 0  . . . . . . . . . . . .  
1 7 8 , 9  
1 7 9 . 6  4 8 , 8  2 7 . 3  
1 7 9 . 8  . . . . . . . . . . . .  
1 8 0 . 2  . . . . . . . . . . . .  
1 8 0 . 6  . . . . . . . . . . . .  
1 7 9 . 4  . . . . . . . . . . . .  
1 8 0 . 2  . . . . . . . . . . . .  
1 8 1 . 1  . . . . . . . . . . . .  
1 8 2 . 3  
1 8 2 . 9  5 1 . 0  2 9 . 9  
1 8 4 . 3  . . . . . . . . . . . .  
1 1 9 . 2  . . . . . .  
115.7 ~ i~  5.9 
1 0 1 . 4  1 5 . 3  1 ,7  

aDis t i l la t ion  res idue  f reed  from unsaponi f iab le  mater ia l .  


