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Resolution Into Various Acid Fractions 

The oil was saponified with 0.5N alcoholic K O H  
solution under  reflux for  4.5 hrs. The alcohol was 
then distilled under  reduced pressure f rom the soap 
solution. The residual soap was diluted with water  
and extracted with diethyl  ether to remove the non- 
saponifiable matter .  F a t t y  acids were obtained from 
the soap by the addition of dilute sulphurie acid. 

The f a t t y  acids were separated into " s o l i d "  and 
" l i q u i d "  fract ions by  Twitehell 's  lead salt-alcohol 
method as adapted  by Hildi tch (5), as shown in Ta- 
ble I I .  The acids were characterized through bromo- 
derivatives of the liquid acids and methyl  esters of 
the " s o l i d "  acids. 

TABLE I I  

Lead Salt Acid Separation 

Values Total "Solid . . . .  Liquid" 
I acids I acids acids 

Percentage .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  /i 10.1 , 89.9 
Saponification value .............................. 219 213.5 202.3 
Iodine value .......................................... 148 1.1 153.6 

Liquid Acids 

Bromo-derivatives of the liquid acids were pre- 
pared according to Jamieson and Baughman  (6).  
F rom the derivatives the amounts of Cls unsa tura ted  
acids were calculated. 

Solid Acids 

The solid acids were converted to their  methyl  
esters according to Hildi teh (7) and f ract ionated by 
distillation under  reduced pressure. 

B y  combining results of these analyses and calcu- 
lations, the eomposition of the oil is indicated in 
Table I I I .  

The nonsaponifiable mat te r  in diethyl ether was eon- 
eentrated under  reduced pressure.  The residue was 
crystallized f rom 95% alcohol. The m.p. of the crys- 
tals was noted to be 129~ (uncorrected) .  Aeetyl, 
benzoyl, bromo-, and digitonide derivatives of the 

TABLE I I I  

Composition of Oil from Asphodelus fistulosus 

Acid % as Glyceride 

~Iyristic -- 0.5 
Pahnitic : 5.7 
Stearic : 3.6 
Oleie 33.1 
Linoleic : 54.9 
Nonsaponifiable matter : 1.8 

Total = 99.6 

sterol had 119 ~ 119.5 ~ 105-109 ~ and 234-237~ 
(deeomp.) as their melt ing points, respectively. F r o m  
these tests the crystals above were inferred to be of 
fucosterol. The alcoholic nmther liquor contained a 
yellow substance which was not identified. 

Discussion 

The bromo-derivatives indicated that  oleie and lin- 
oleie acids were present  in the liquid acids. Fur ther ,  
that  the liquid acids were of the same carbon content 
was concluded f rom their saponifieation equivalents 
and the amounts  of the crystallizable bromo-deriva- 
tires. Where  the acids have the same earbon content, 
esterifieation and fract ionat ion of the esters are non- 
conclusive. F rom the saponification values given in 
Table I I ,  only C18 acids eousti tutue the liquid acids. 
Since a hexabromide derivative f rom the liquid acids 
was not obtained, it was inferred that  linolenic acid 
was absent. Tet rabromide derivat ive (m.p. 112-113 ~ 
C.) established the presence of linoleie acid. The rest 
of the liquid acids was taken as oleie acid. 
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�9 Letter to tke Editor 

The Preparation of Pure Methyl Linoleate 

T 
H E  UREA ADDUCT M E T H O D  ( 1 )  h a s  b e e n  u s e d  f o r  

the p repara t ion  of large quantit ies of methyl  
linoleate f rom safflower seed oil. The yield was 

21-24%, and the final p roduc t  was contanfinated with 
1% of an impur i ty  assumed to be methyl  oleate. 

In  this labora tory  the same method has been closely 
followed. Whereas Kepple r  et al. (1) used an alkali- 
refined safflower seed oil, we have used a " n o n  b r e a k "  
sample containing 1.25% FFA.  To neutral ize these 
free f a t t y  acids an equivalent amount  of metallic 
sodium has been added in addition to the anmunt  
used in the previous method. Separat ion of methyl  
linoleate f rom 2,886 g. of methyl  esters, isolated f rom 
3,000 g. of safflower seed oil, was followed by  gas 
liquid chromatographic  analysis, using an eight-foot 
column packed with 20% diethylene glycol adipate 
polyester on Celite at 207~ 

Kepple r  et aL (1) rejected the ntother liquor re- 
maining af ter  the four th  crystallization (Fract ion IV, 
Table I ) ,  but we have found that  these contained a 
fu r the r  500 g. of linoleate, essentially free of other 
f a t t y  arid esters. Sehlenk (2) has reported that  the 
yield of the urea linoleate adduet  can be increased 
by reducing the volmne of the solvent. Therefore the 
20 liters of mother  liquor were concentrated at re- 
dueed pressure under  ni trogen to 10 liters. Gas liquid 
chromatography and iodine value (3) deternfinations 
showed that  no change in the methyl  linoleate had 
oeeurred dur ing the concentration. A fu r the r  1,500 
g. of urea was added to the concentrated mother  
liquor, the mass was heated and allowed to stand 
over-night at room temperature .  The urea adduct  
was filtered and washed with 2 liters of methanol. 

The four th  crystallization produced 99.4% of lin- 
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olcate contaminated with 0.6% oleate in 24.3% yield 
(TaMe I), fully confirming the results of Keppler 
et al. (1) and emphasizing the great value of the 

T A B L E  I 

I so la t ion  of Pu re  Nlethyl Linoleate  f rom 2,886 g. of Safflower 
Seed Oil Methyl Es te rs  

MeSh,luted I I I I I 
Frac t ion  No ............... safflower I II Ill IV g 

se doi, - - /  / I - 
O. urea~ddea ............ 1,9~4 ~ 866 ~ 

F a t t y  acid Moles percentage of methyl  esters obta ined by G L C  

Lau r a t e  ..................... 
Myris ta te  ................... 
Pa lmi ta t e  ................... 
Pa lmi to lea te  .............. 
S tearate  ..................... 
Oleate ........................ 
Linoleate  .................... 
Araeh ida te  ................. 
C2O :~ '.~ ......................... 
Iod ine  va lue  .............. 
Yield of u rea  ad- 

duct  g .................... 
Wt.  % ester in  urea  

adduet  ................... 
Yield expressed as % 

of o r ig ina l  methyl 
esters ..................... 

tr .  
tr .  

6.2 
tr. 

3.1 
10.9 
79.8 

tr .  
t r .  

142.3 

tr .  
0.4 

47.3 
tr .  

15,5 
17.1 
17,5 

1.8 
0.4 

56.5 

1,700 

26,5 

0.7 

i'5:'5 
58.0 

135.3 

1.820 

25.5 

"~7~ 
90.5 

155.9 

1,030 

24.5 

0.6 ...... 
99.4 100 

l i i i ~  ' 1 ii '] '4 

2.746 1.580 

25,5 25.4 

~4.a i ~a.9 

method for obtaining reasonable quantities of methyl 
linoleate in a comparatively simple manner. 

However the formation of the urea adduet from 
the mother liquor remaining after the fourth crys- 
tallization not only increased the yield of methyl lin- 
oleate by 13.9%, but, in addition, the product was 
completely free of other fatty acid methyl esters. 

If Fractions IV and V arc combined, the additional 
step which we have introduced provides an increased 
yield of methyl linoleate and also makes possible the 
preparat ion of a product,  albeit in smaller yield, of 
greater pur i ty  than h~s hitherto been possible. 

A.]~. ,JOHNSON AND G.,~{. ALI, Fats F, esearch 
Laboratory, D.S.I.R., Wellington, New Zealand 

R E ~ E R E X C E S  

1. Keppler,  J'.G.. Sparreboom, S., Stroink,  J .B.A.,  and  yon Mikusch,  
J .D.,  jr. Am. Oil Chemists '  Sou., 36, 308 (1959) .  

2. Schlenk, :Hr., "P rogress  in the Chemist ry  of Fa t s  and Other L ip id s , "  
Vol. 2, p. 243, Pe rgamon  Press,  London,  ]954.  

3. Official and Ten ta t ive  Methods of the Amer ican  Oil Chemists '  So- 
(tory, 1957 Edi t ion,  Ka 9-51. 

[Received February 9, 19611 

A B S T R A C T S  . . . .  R.A. REINERS, Editor 

ABSTRACTORS: S.S. Chang, Sini'tiro Kawamura, F.A. Kummerow, 
H.S. Liles, C.C. Litchfield, Louise R. Morrow, and E.G. Perkins 

�9 F a t s  a n d  O i l s  
Ix.I~E~V SOLV]gNT SYSTE]~I FOR SEPARATION O1~ FATTY ACIDS Cm-C~s 
BY COVNT~OU~RENT DIS~IBIJTION. P. Will, I I I  (Alcoa 1Res. 
Labs., Aluminum Co. of Am., New Kensington, Pa..). Anal. 
Chem.. 33, 64=%48 (1961). Fa t ty  acids C~o to C~s have been 
separated from each other by the eountercurrent distribution 
technique in the new solvent system using petroleum ether 
as an upper layer and a 9 to 1 ratio of dimethyl sulfoxide to 
1-ootanol as a lower layer. 

OXIDATIVE IIANCIDITY IN COOKED lktULLET. Marelynn Zipser and 
Betty Watts (Dept. of Food and Nutrition, Fla. State Univ., 
Tallahassee). Food Teeh. 15, 318-321 (1961). The muscle lipids 
of mullet begin to oxidize very rapidly after  cooking, as shown 
by increases in TI~A number and rancid odors. Iutenslty of 
the reaction appears to be greater in tissues containing large 
quantities of lipids and home pigments than in tissues con- 
taining lesser amounts. The oxidative reaction is retarded 
by limited oxygen supply and by low (freezer) temperatures, 
but was not completely iMfibited under the eonditlon studied. 
Inhibition was more complete from the antioxidant mixture 
of sodium tripolyphosphate and sodium ascorbate, either alone 
or fil combination with curing sails. 

I]~I~ADIATION ]~ METHOD POR ESTIAfATION OF' DIETI:[YL- 
STILBlgSTROL IN BEEN LIVER TISSUE. J . ~ L  Goodyear and N.R. 
]enkinson (Control Div., Eli Lilly & Co., Indianapolis, Ind.) .  
Anal. Chem. 33, 853-56 (1961). Additional information is 
given on the application of ~n irradiatiolt fluorometrie method 
which has been recently developed for the specific measurement 
of diethylstilbestrol in biological samples. 

:EEtrqgCTS OP VARYING THE OHEMICAL CO~{POSITION O~ STATION- 
ARY PtYASE ON Tt=YE SEPARATION OP CERTAIN C19 AND C2~ STEROIDS 
BY GAS CIIRDStATOGRAPHY. S . R .  Lipsky a n d  R . A .  L a n d o w n e  
(Dept. of Internal Medicine, Yale Univ. School of Med., New 
Haven, Conn.). Anal. Chem. 33, 818-28 (1961). Gas chroma- 
tographic analyses of mixtures of C~, C2~, and C:~ steroids were 
performed. The chemical composition of these substrates was 
correlated to differences in separation factors for closely re- 
lated steroids. Relationships were derived which describe the 
effect of structural changes in the steroid molecule upon their 
order of clution from the chromatographic column. 

A N  I/~IPROVED SP~CTI~OPtIOTOMETtgIC I~[E;TttOD FO~ Tl-t3g DETEBMI- 
NATION OP TOCOPHEI%OLS USING 4,7-DIPttlgNYL-I,10-PHt~NANTItRO- 

LIXE. C.C. Tsen (Grain R.es. Lab., Board of GrMn Connnis- 
stoners for Canada, Winnipeg 2, Man., Canada). Anal. Chem. 
33, 849-51 (1961). An improved method for the determination 
of toeopherols, based on the method of Emmerie and Engel, 
is proposed. 

DETECTION" OF OLEPINS BY EPOXIDAT1ON AND I=YYDROXASIATION 
AND CHARACTERIZATION BY t~EARRANGEMENT OF EPOX1DES TO 
CARU0NYL COMPOUNDS. J.G. Sharefkin and H.E. Shwerz (Dept. 
of Chem., Brooklyn College, Brooklyn, N.Y.). Anal. Chem. 33, 
635-39 (1961). Two most general tests for the olefill bond, 
decolorization of bromine and permanganate, give positive 
signs of reaction with many nonolefinic reducing reagents. Such 
false positive tests are avoided by devising tests in which the 
sign of a positive reaction depends on a chemical change in the 
suhstrate rather than tim reagent. Commercial 40% peraeetie 
acid transforms olefins to their glycol monoacetates which are 
treated with hydroxylamine and the hydroxamie acids are de- 
tected as the wine red ferrie salt. Olefins are also character- 
ized by rearranging the epoxides with boron trifluoride to 
earbonyl compounds that  are then converted to solid dinitro: 
phenylhydrazone. I{eactions may be carried out on a semi- 
micro scale and permit identification of olefins in the presence 
of acetylenes and other reduetants. 

Dm'EOTION AND CHARACTERIZATION OF ACETYLENES BY tt~JDRA- 
TION TO CAI~BONYL CO~IPOL'NDS AND t~0RMATION OF ~ 
PtIEX'ZLIIYm~AZONES. J.G. Sharefkin and E.M. Boghosian (Dept. 
of Chem., Brooklyn College, Brooklyn, N.Y.). Anal. Chem. 33, 
640-44 (1961). A method has been developed for differentiat- 
ing the acetylene from the olefin ft~nctional group, both of 
which deeolorize both bromine and permanganate, by hydrat- 
ing with a boron trifluoride, mercuric oxide, and trichloro- 
acetic acid catalyst mixture. The carbonyl compounds formed 
are treated with 2,4-dinitrophenylhydrazlne and a phenylhydra- 
zone is formed by addition of methanolic potassium hydroxide 
to produce a wine red color. 

~ATURALLLY OCCUltSI, ING EPOX'g ACIDS. 2. DETECTION AND :EVALU- 
ATION OF EPOXY l~A-Tq~x " _ACIDS BY PAPER, THIN-LAYER~ AND GAS- 
LIQUID CHRO~IATOGRAPHY. 5 .  Morris, R.T. tlolman, and K. Fon- 
tell (Hormel Inst. and Dept. of Physiol. Chem., Univ. of Min- 
nesota, Austin, 3{inn.). J. Lipid l~es. 2, 68-76 (1961). Paper, 
thin-laser, and gas-liquid chromatographic (GLC) methods 
were developed for detection and measurement of epoxy and 
other oxygenated fa t ty  acids in naturally-occurring oils. Tech- 
niques were tested both on synthetic acids and their mixtures 


