
SEPT. 1957  HOLT: F . A . C .  SUBCOMMITTEE REPO!RT ON OXIRANE OXYGEN 477  

system to avoid the loss of HBr.  Provide a closed sys- 
tem by at taching the t i t ra t ion flask to the bure t  t ip  
with a 1-hole rubber  stopper.  The hole in the s topper 
should be spherical so as to take the bure t  tip snugly 
with a small side-opening to permit  the air to escape 
f rom the flask during t i trat ion.  

2. Flasks,  Erlemneyer,  50-ml. 
3. A magnet ic  s t i rrer  of any suitable type with round 

nmgnetic s t i r r ing bars  covered with Teflon or equivalent 
protective covering. 

B. Reagents 

1. Glacial acetic acid, A.C.S. grade. 
2. H B r  gas, anhydrous,  available in cylinders f rom Mathe- 

son Company Inc. 
3. Crystal violet (gen t i an  violet), E a s t m an  Kodak No. 

1350 or equivalent. 
4. Crystal violet indicator soln.; dissolve 0.1 g. of crystal  

violet in 100 mh of glacial acetic acid. 
5. Benzene, A.C.S. grade, or Chlorobenzene, aualytical re- 

agent  grade. 

C. Solutions 

1. Sodium carbonate,  anhydrous,  analytical-reagent grade, 
MCW No. 7528 or equivalent. This serves as a p r imary  
s tandard.  Be sure it is finely powdered and dried at 
120~ for  3 hrs. before using. Mainta in  in a desiccator 
over an  efficient desiccant. (See Specification H 9-45.) 

2. Glacial acetic a c i d - - H B r  0.1 N. Prepare  by bubbl ing 
H B r  g a s  through glacial acetic acid to approximately 
0.1 normal.  A torsion-type of balance may be used to 
est imate the amount  of H B r  to be added. 
S t a n d a r d i z a t i o n .  Weigh  sufficient dry sodium carbonate 
to give a t i t ra t ion  of ca .  20 ml., which is about  0.1 g. 
Dissolve in ca .  5 ml. of glacial acetic acid and t i trate,  

using 5 drops of the crystal  violet indicator. Sandardize 
daily. Calculate the normali ty  of the HBr  solution as 
follows : 

Weight  of Na:COa 
Normal i ty  

0.053 X t i t ra t ion in ml. 

D. Procedure 

1. Weigh 0.3 to 0.5 g. (+__0.0001 g.) of the sample into a 
50-ml. Er lenmeyer  flask. Dissolve the sample in 5 ml. 
of benzene or chlorobenzene (in case of epoxy resins, 
use chlorobenzene).  Add 5 drops of t h e  crystal  violet 
indicator and a s t i r r ing bar.  

2. Place the rubber  s topper  in position and lower the t ip 
of the buret  until  it discharges jus t  above the solution. 
This is impor tan t  to avoid loss of HBr .  

3. St ir  and t i t ra te  the sample ( r a p i d l y  at  first) with the 
0.1 N glacial acetic acid-HBr solution to a bluish-green 
end-point. Control the ra te  of the magnetic  s t i rrer  so 
as to avoid splashing. 

E. Calculation 

Oxiranc oxygen, % 
Titrat ion X N X 1.60 

Weight  of sample 

F. Reproducibility 

The average variance of components calculated f rom the 
collaborative data obtained by the invest igat ing committee 
indicate the following 95% probabi l i ty  l imits:  
1. The difference between duplicate determinations made 

within a labora tory  should not exceed 0.08. 
2. The difference between the average of duplicate deter- 

minat ions nmde in different laboratories should not 
exceed 0.19. 

[Received June  J2, 1957] 

Fatty Acids of Asparagus Seed Oil I 
C. Y. HOPKINS and-MARY J. CHISHOLM, National Research Council (Canada), Ottawa, Canada 

T 
HE CONSTANTS Of asparagus seed oil (Asparagus 
o fficinalis L.) were recorded in 1916 (6), but  
the f a t ty  acids of the oil have not been investi- 

gated hitherto. The plant belongs to the family 
Liliaceae. Some information is available regarding 
the seed oils of two species of this family (4), viz., 
Veratrum nigrum, a drug plant, and Allium cepa, 
the common onion (also classed under  AmaryUida- 
ceae). Their  oils are reported to consist chiefly of 
glyeerides of oleic and linoleic acids. 

Asparagus is grown extensively in North America, 
and the possibility of utilizing the seed for its oil 
has been reviewed (1, 5). Some thousands of tons 
of seed could be harvested annually from the present 
plantings (5). 

Experimental 
Seed of Asparagus officinalis L., Mary Washington 

variety, was obtained from a commercial seed house. 
I t  was ground in a Wiley mill. The seed is quite 
hard and tough and consequently is difficult to grind. 
Unless it is finely ground, the oil yield is reduced 
considerably. 

The moisture content of the meal was determined, 
and the oil was extracted with petroleum ether. The 
oil content was 14.7% on a 10% moisture basis. Con- 
stants of the oil are given in Table I. The yield of 
glycerol f rom the oil, determined by the method of 
Colson (3),  was in the normal range. 

1 Presented at the meeting of the American Oil Chemists' Society, 
Philadeiphia, Pa., October 10-12, 1955. Issued as N.I~.C. No. 4426. 

TABLE I 
Constants of Asparagus Seed Oil 

Iodine value ...................................................................... 135.1 
Saponification value: ......................................................... 185.5 
Uns~ponifiable matter, % ..................................................... 1/,6 
Acid value .............................................................................. 1.9 
Peroxide value ....................................................................... 3.2 
Glycerol yield, % ............................................................. ;.....9.9 
Refractive index, n ~~ .......................................................... 1.4750 

The oil-free nteal contained 21% protein and 11% 
fiber on a 10% moisture basis. A prel iminary feed- 
ing t r ia l  with albino rats did not establish the feed- 
ing value of the meal conclusively. 

Two samples of seed of the Eden variety were also 
examined with the following results: oil content, %, 
12.8, 13.6; iodine value 130.0, 136.7; acid value 1.4, 
0.4; saponification value 186.5. 

The oil f rom the Mary Washington var ie ty  was 
examined in detail. The ultraviolet absorption spec- 
t ra  of its mixed fa t ty  acids (before and af ter  alkali 
isomerization) were typical  of those of a noneonjtr- 
gated oil with high diene and low triene acid content. 

Examination of the Methyl Esters. The main por- 
tion of the oil was converted to methyl esters by 
methanolysis with acid catalyst. The esters (200 g.) 
were fract ionally distilled at a pressure of 0.5 ram. 
through a Podbielniak Heli-Grid column. The resi- 
due  was distilled fur ther  through a spinning band 
column. I t  was evident from the distillation curves 
that  the fa t ty  acids were mainly in the Cls series 
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with small but  appreciable amounts of C~6 and C20 
acids. The greater  par t  of the distillate was liquid 
at room temperature.  However there was some solid 
ester in the C~6 fract ion (methyl  palmitate) ,  also at 
the end of the C~s fract ion (methyl stearate),  and 
in the C2o fractions (methyl araehidate) .  Distilla- 
tion data are given in Table IL  The low iodine value 
of Fract ion 1 shows that  there is little or no hexa- 
decenoic acid. 

T A B L E  I I  

Dis t i l la t ion  of Methyl Es te rs  

Temp.~ 
F rac t ion  (0.5 ram.) 

1 1 2 5 - 6  
2 1 2 6 - 4 0  
3 140-1  
4 1 4 1 - 2  
5 142 
6 142 
7 142 
8 142-9  
9 1 4 9 - 5 3  

10 1 5 3 - 4  
11 154-5  

Cha 
leng 

18 
18 
18 
18 

20 

Weight Iod ine  
i~ g. value 

- - T ~ - I  3.9 
2.0 / 81.5 

57.8 I 159.7 
54.0 ] ~.49.1 
30.8 133.0 

7.9 94.4 
9.7 79.7 
2.8 62.1 
0.8 108.1 
1.5 ]15.3  
3.1 109.7 

Ref rac t ive  
index, 25 ~ 

( Solid ) 
1.4508 
1.4589 
1.4578 
1.4560 
1.4525 
1.4510 
( Solid ) 
1.4622 
1.4601 
( Solid ) 

The distilled fractions were examined individu- 
ally by the methods described previously (2),  and 
the component acids were identified as shown in Ta- 
ble HI .  The ident i ty  of each acid was confirmed by 
the mixed melting point of t h e  acid or its derivative 
with an authentic sample. 

T A B L E  I I ~  

Ident i f ica t ion  of Acids 

F rac t ion  Acid 

1 Pa lmi t i c  

n Linoleie  
3, 7 Oleic 

8 Stear ic  

9 -11  Eieosenoic 
11 Arachid ie  

Melting point ,  
Ident i f ied  as : ~ 

Pahn i t io  62 .5 -  63 
(Equiv .  wt. 255.4)  

Tet rahydroxys tear ie  172 -173  
Dihydroxys tear ic  1 2 9 - 1 3 0  
Stearic 6 9 . 5 -  70 

(Fqu iv .  wt. 283.1)  
Dihydroxyeicosanoic  1 2 9 - 1 3 0  
Methyl a rach ida te  46 -46 .5  

Triene values of the C~s fractions af ter  isomeriza- 
tion were negligible. The triene absorption exhibited 
by the original mixed fa t ty  acids is accounted for by 
the fractions in the C.~o range. 

Examination of the C2o Fractions. Fract ions 9, 10, 
and 11, in the C.~o range, had high iodine values, 
indicating the presence of polyunsaturated acid. 
Portions of Fract ions 10 and 11 were isomerized and 
submitted to ultraviolet absorption analysis. The 
diene content was below 2% in each, but  the triene 
content was 25% in F10 and 21% in F l l .  

The portions of F9, 10, and 11 remaining af ter  the 
analyses were united (3.9 g.) and recrystallized from 
acetone at low temperature,  giving the following 
fractions: at --22 ~ 0.8 g., I.V. 15.7; a t - -45 ~ 0.9 g., 
I.V. 95.0; f rom filtrate, 2.0 g., I.V. 157.3. 

The first f ract ion (I.V. 15.7) was recrystallized 
from alcohol and gave methyl arachidate, m.p. 46-  
46.5 ~ The second (I.V. 95.0) was saponified and 
hydroxyla ted by alkaline permanganate,  giving 11,12- 
dihydroxyeicosanoie acid, m.p. 129-130 ~ alone and 
mixed with an authentic sample, thus proving the 
presence of 11-eicosenoie acid in the oil. 

The third fraction, obtained by  evaporation of the 
final acetone filtrate, was examined by isomerization 
and ultraviolet absorption. I t  proved to contain prac- 
tically no diene but  a large proport ion of triene, 
amounting to somewhat less than 1% of the total 
f a t t y  acids of the oil. I t  was saponified, recrystal- 

lized from acetone at low temperature,  and hydro- 
genated. T h e  product  melted above the melting point 
of stearic acid. I t  was not identified further .  

Distillation Residue. The distillation residue was 
saponified, and the unsaponifiable mat ter  was re- 
moved. The acids (I.V. 100.5) were resistant to 
purification but  gave a small amount  of saturated 
acid, judged from the equivalent weight to be mainly 
behenic. 

Percentage Composition. The proportions of the 
various acids were estinlated from the distillation 
data, analytical data, and the amounts of acids iso- 
lated (Table :IV). The undetermined portion in- 
cludes distillation loss and unidentified material in 
the residue. 

T A B L E  I V  

E s t i m a t e d  Fa t ty  Acid Composi t ion 
(Percen tage  of total  fa t ty  acids)  

Acid % Acid % 

Palmitic ....................................... 3 
Linoleie  ....................................... 57 l l - E i c o s e n o i c  ............................. 1.5 
Oleic ............................................ 27 Arach id ic  ................................... 0.6 
Stear ie  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 Unde t e rm ined  ............................ 9 

Discussion 
The oil is not unlike corn oil in its fa t ty  acid 

composition, consisting chiefly of glyeerides of lin- 
oleic and oleic acids with small anlounts of palmitic, 
stearic, and C2o acids. The proport ion of palmitic is 
less and that  of C,o acids probably greater than in 
corn oil. The content of saturated acids is quite low. 
Linolenie acid was not detected. 

The C2o fract ion consists almost entirely of ara- 
chidie, eicosenoic, and a triene acid with little or 
no diene acid. This is the first instance reported of 
arachidic or eieosenoie acid o(.eurring in a seed oil 
of the Liliaceae. The percentages of C2o acids shown 
in Table IV are calculated from the amounts of each 
determined in the distilled ester fractions. There 
may have been additional amounts in the distillation 
residue. 

The composition of the oil, as shown above, sug- 
gests that it could be considered for  use as an edible 
oil or as an ingredient  of alkyd resins, subject to 
confirnlatory tests for  suitability. 

The residual meal is somewhat higher in fiber and 
lower in protein than other common oilseed meals. 

Summary 
Asparagus seed, Mary Washington variety, was 

found to contain 14:7% of glyceride oil having iodine 
value 135.1, saponification value 185.5, and unsaponi- 
fiable mat ter  1.46%. The oil was converted to methyl 
esters, and the mixed esters were separated by frac- 
tional distillation and low-temperature crystalliza- 
tion. The acids were identified by chemical and 
physical methods. T h e  % composition of the fa t ty  
acids is estimated from the data as follows: palmitic 
3, linoleie 57, oleic 27, stearie 2, eieosenoic 1.5, ara- 
ehidic 0.6, undetermined 9. The oil is somewhat simi- 
lar to corn oil in composition. I t  has at least  2% of 
acids of the C2o series, which have not been reported 
previously in this plant family (Liliaveae). 
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�9 O i l s  a n d  F a t s  
Detection of soybean oil by determination of its delta-tocoph- 
erol content. X. W. Biefer and It. t tadorn(Lab.  u  Basel, 
Switz.). Mitt. Gebiete Lebensm. u. Hyg. 47, 445-55(1956). 
Alpha-, beta-, gamma-, and delta-toeopherol occur only in soy- 
bean and mustard-seed oils. The paper chromatographic method 
developed permits the detection of 10% soybean oil in any 
mixture of edible vegetable oils. A second paper chromato- 
graphic test is carried out for erucic acid, the presence of 
which would indicate mustard-seed oil. (C. A. 51, 8315) 
Isoiileic acids in vanaspati and the factors affecting their for- 
mation. C. R. Das and Sushil Kunlar(D. C. M. Chem. Works, 
Delhi). J. ScL Ind. l~eseareh(India) 15B, 654-6(1956). The 
isoSleic acid content of vanaspati(partially hydrogenated oils) 
and the factors favoring its formation were investigated. In  
the hydrogenation of peanut oil with 5 different nickel cata- 
lysts, the isoSleie acid formed varied from 26 to 40%. By 
increasing the temperature of hydrogenation from 275-380~ 
to 300-420~ isoSleic acid formed increased from 22 to 39%, 
while increasing catalyst concentration from 0.031 to 0.062% 
on weight of oil caused an increase from 35 to 40% in amount 
of isoSleic acid. (C. A. 51, 8315) 
Glyceryl monostearate in food. S. Cressey. Food Manor. 32, 
165-8, 17g(1957). Review with 23 references. (C. A. 51, 831";) 
Application of the thiobarbituric acid test as a quantitative 
measure of deterioration in cooked oysters. M. G. Schwartz and 
Betty M. Watts(Dept .  of Food and Nutrition, Florida State 
Univ., Tallahassee, Florida).  Food Res. 22, 76-82(1957). A 
simple modification of the 2-thiobarbituric acid test for oxida- 
tive rancidity has been adapted to oysters. The test may be 
performed directly on oyster tissue without previous extraction 
of the fat.  As measured by t h i s  test, refrigerated cooked 
oysters h~tve a definite induction period during which the TBA 
values do not increase over those for freshly cooked samples. 
At the end of the induction period there is a very rapid in- 
crease in the TBA values which corresponds closely with the 
development of '~rancid f i sh"  odors. Uncooked refrigerated 
oysters do not show consistent increases in TBA values nor 
do they develop rancid odors. The " r a n c i d  f i sh"  odor and 
elevated TBA values, typical of oysters cooked enough to 
inactivate catalase, have been retarded by the addition of 
an antioxidant preparation. 
Solvent extraction of high iodine number oil fractions for skin 
applications. P. Rovesti(Inst.  rieerche deriv, vegetall, Milan). 
Riv. itaL essenze profumi, piaute o~c., oli vegetali saponi 38, 
547-51(1956). Furfural  extraction o f  raw linseed, turtle, 
cod-liver, avocado, nut, and sweet almond oils, at 25 ~ yield 
unsaturated fractions with iodine numbers of 222, 224, 238, 
156, i95 and 119(iodine numbers of original oil 186, 93, 162, 
85, 146 and 72.3) and a yield of 55, 25, 42, 16, 52 and 48%, 
respectively. The same process also yields oils with a high 
vitamin content. Skin absorption tests show that the isolated 
fractions leave absorption residues 2/3 lower than that of the 
corresponding raw oil. (C. A. 51, 8584) 
Separation, determination, and identification of C2 to C~ satu- 
rated fat ty  acids by partition chromatography. E. Vioque 
(Inst.  Fats  and Derivatives, Seville). Grasas y Aceites(Spain) 
7, 234-8(1956). Saturated fa t ty  acids were separated on a 
silica column with water as the immobile phase and 94% car- 
bon tetrachloride plus 6% water saturated butanol as the mo- 
bile phase. Bromocresol green was used to develop the zones. 
Saturated fa t ty  acids were identified by the melting point of 
the phenylphenyl acyl bromide derivatives. For rag. amounts, 
the error was 10% or less. (C. A. 51, 8543) 
Azelaoglyceride number and calculation of the glyceride struc- 
ture of natural fats. A. R. S. Kar tha( Indian  Agr. ICes. Inst., 
New Delhi). J. SoL Ind. l~es.(India) 15B, 724--5(19565,. T h e  

method for determining the proportions of GS~U in natural 
fats  by estimating the amounts of GS.-A found after acid- 
acetone-permanganate oxidation of the fa t  is lengthy and has 
other disadvantages. A new method which consists in calcu- 
lating the total GS~ plus GSfA plus GSA: obtainable from 100 
parts of the triglycerides in the fat,  from the results of the 
azelaog]yceride separation is presented. From the azelaoglyc- 
eride nmnber, GS~, and saturated acid contents of the fat,  and 
the mean molecular weight of the latter, the proportions of 
GS:A and GSA~ are readily calculated. (C. A. 51, 8453) 
Pharmaceutical studies of fats and oils. IV. Colorimetric de- 
termination of rancidity of fats  and oils, an its application to 
quantitative analysis. Ju  Nogami, Yoshio Iwasaki, and Sumiko 
Xashiwagi(Univ. Tokyo). Yakuzaigaku 16, 7-9(1956). A 
simple method for the determination of rancidity of fats  and 
oils was developed. Dissolve 0.1 g. sample in 20 ce. solvent 
(chloroform:ethanol:acetic acid, 11:5:4),  add 1 cc. 50% po- 
tassium iodide solution, and hold for 30 minutes in a dark 
room. Determine absorbancy at 450 mt~ eolorimetrically to 
measure rancidity. (C. A. 51, 8454) 
Possibil ity of replacing the iodine number determination by a 
simple optical measurement. K. It. Liidde(LSwen-Apoth., 
Weimar, Get.). Pha~'mazie 9, 911-12(1954). The drum num- 
ber (reading on compensator adjustment drum of refraetome- 
ter) (Abbe number) is inversely proportional to the iodine 
number for the six fa t ty  oils studied. By substracting drum 
number of the oil from that of water, and multiplying the 
difference by 88.7, a figure which is quite close to that  of the 
iodine number of the oil is obtained. (C. A. 51, 8454) 
Bleaching properties of "decalcinated chalk" deposits. A. 
Waksnmndzki and g. Barcicki(Zaklad Chem. Fiz. Wydzialu 
Mat.-Fiz.-Chem. U.M.C.S., Lublin).  Ann. Un~. Marine Curie- 
SlclodowsI~a, Lublin-Polonia, Sect. AA ,  8, 1-8(1953). Decal- 
cinated chalk deposits, found in Lublin province, were found 
to contain SiO~ 87.7, AhO~ 2.6, Fe,.,O3 0.8, CaP 0.54, MgO 0.78 
and bound water 1.6%. I t  decolorized crude rape oil 88.4% 
when 6.6 g. was used per 100 m]. oil (C. A. 51, 8454) 
Icelation between the development of rancidity of oils and the 
time of their exposure to air. Tomomasa Oikawa. KagaIcu to 
Sosa 9, 15-9(1956). The change of some physical and chemical 
properties such as peroxide number, iodine number, acid num- 
ber, saponification number, and absorption spectrum of cuttle- 
fish, rice, and sesame oil when exposed to air were studied. 
The amount of sesamol and sesamolin were found to remain 
unchanged after  standing for 50 days. (C. A. 51, 8454) 
New oil plants. K. Moldenhawer(Univ. Pozana, Poland).  
Prezemysl Spozymczy 7, 58-62(1953). The physioehemical and 
technological properties of the oil from a number of plants in 
Poland were evaluated as sources of vegetable oils. (C. A. 51, 
8455) 
Preparation of cottonseed meats and the effects on the quality 
of the products. A. C. Wamble and Wm. B. Harris(Texas 
A. & M. College, College Station).  Oil Mili Gaz. 61(10), 
11-5 (1957). Adding moisture prior to rolling cottonseed meats 
significantly reduced the amount of gossypol contained in the 
expressed oil. Addition of water also resulted in increased 
refining loss and oil color. No significant effects of flake thick- 
ness, moisture, or type of rolling equipment used were evident 
with regard to extraction efficiency or amount of free gossypol 
left in pressed meals, except that a ~'Flake All '~ machine 
induced lower gossypol content in flakes and final meals. (C. A. 
51, 8455) 
Lorentz-Lorenz expression as a new analytical constant for fats 
(ghee) and otis. I. Mustard oil. A. C. Chatterji  and Umesh 
Chandra(Lucknow Univ.). Z. Ana l  Chem. 153, 418-23(1956), 
Molecular refraction is used to detect adulteration of mustard 
oil with peanut, sesame, safflower, linseed or argemone oils. 
(v. A. 5~, 8455) 


