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~ ESAME oil is obtained from the seed of the plant  
Sesamun indicum Loew, which is a member of 
the Pedaliaceae family. Sesame has been culti- 

vated since ancient times in tropical and sub-tropical 
regions. During recent years the annual world pro- 
duction of sesame seed has been approximately 1.5 
million tons, of which approximately one-half is grown 
in China and one-third in India. During World  War  
I I  there was a marked stimulation of sesame produc- 
tion in the Western Hemisphere amounting to more 
than 100,000 tons annually in 1945 of which Mexico 
produced about 88,000 tons. In Central  and South 
America production began in the late 1930's, espe- 
cially in Nicaragua, Guatemala, Costa Riea, E1 Sal- 
vador in Central America, and Colombia and Venezu- 
ela in South America. 

Sesame seed contains approximately 50% of an oil 
which is valuable for  edible purposes and, af ter  ex- 
traction~ yields a residual meal which is a high-protein 
feed. Despite the valuable properties of its seed and 
the adaptabil i ty of the plant to a var ie ty  of climatic 
and soil:conditions, the production of sesame in many 
countries, among them the United States, has been 
uneconomic, owing to the fact that  all known varieties 
of sesame have had the tendency to shatter on ripen- 
ing. Consequently the crop has no~ been adaptable to 
mechanical harvesting. 

Recently however as the result of an intensified 
breeding program begun in 1940 in Venezuela by  
Langham (1),  an indehiscent or non-shattering type 
of sesame has been under  development which is adapt- 
able to mechanical harvesting. The completion of this 
development will have a far-reaching effect on the eco- 
nomics of the product ion of sesame as an oilseed crop. 
At the present time work aimed at perfecting non- 
shattering varieties is in progress at the South Car- 
olina, North Carolina, and N e b r a s k a  Agricultural  
Exper iment  stations, The United States Depar tment  
of Agriculture Exper iment  Station, Beltsville, Mary-  
land, and at the Texas State Research Foundation,  
Renner, Texas. These already f ru i t fu l  investigations 
have a reasonable expectation of attaining their  ob- 
jective during the next several years. 

Existing l i terature on sesame oil deals chiefly with 
the g]yceride composition of the oil with litt]e perti-  
nent  data with respect to its extraction, processing, 
and its industrial ly important  characteristics. Par t  
of these data and information are supplied in this 
and succeeding reports  on sesame seed oil. The pres- 
ent report  deals with the extraction, processing, and 
characteristics, including the stability, of oil extracted 
from a sample of white sesame seed. 

Methods of Analyses 
Free  fa t ty  acids, smoke and flash points, Reichert- 

Meissl and Polenske values, titer, saponification and 

1 Presented at the International  Sesame Conference, Clemson Agri- 
cultural C'ollege, Clemson, South Carolina, August 15-16, 1949. 

Trainee at the  Southern Regional Research Laboratory, August 26, 
1947 to April 1, 1948. 

One of the laboratories of the Bureau of Agricultural and Indus- 
trial Chemistry, Agricultural Research Administration, U. S. Depart- 
ment of Agriculture. 
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iodine values were determined by methods of the 
American Oil Chemists' Society (2). Unsaponifiable 
mat ter  (3) and hydroxyl  numbers (4) were deter- 
mined by the methods described in the references 
cited. Saturated acids were determined by a modi- 
fication of the method of Pelikan and yon Mikusch 
(5),  using sintered glass filter sticks for filtration. 
Thioeyanogen values were determined by the modified 
method and with the reagent described by Lambou 
and Dollear (6) and were employed with the iodine 
values in equations recommended by the American 
Oil Chemists' Society (2) for  calculating the glyc- 
eride composition of oils. 

Spectrophotometric analyses of the oils and hy- 
drogenated oils were made by a modification of the 
method of Mitchell et al. (7),  which is under  col- 
laborative test by the Spectroscopy Committee of the 
American Oil Chemists' Society. In this method sani- 
ples of 0.1 gram were isomerized for 25 minutes at 
180~ with a 1.3 N potassium hydroxide-ethylene 
glycol reagent and were protected from oxidation by 
a stream of purified nitrogen. The results of the 
spcctrophotometric analyses were calculated by  the 
method of Swain et al. (S). Saturated acids, as well 
as iso-oleic acids, were deternfined by  the Twitchell 
lead salt-alcohol method (2). Mieropenetrations were 
measured by the method of Feuge and Bailey (9). 

Experimental 
Crude Oil. Ninety pounds of white Nicaraguan- 

grown sesame seed were flaked to 0.004 inch thickness 
using 12-inch diameter flaking rolls. The flaked seed 
were extracted with hexaue in a vertical batch ex- 
tractor,  the operation and design of which has been 
previously described (10). A total of 202 gallons 
of hexane at 20~ were pumped through the flaked 
seed at the rate of 20 gallons per hour. The seed con- 
tained:  moisture 4.9%, total lipids 49.5%, nitrogen 
4.2%, protein (N ~< 6.25) 26.4% and the extracted 
meal moisture 8.8%, total lipids 3.7%, nitrogen 7.0%, 
protein (N X 6.25) 43.8%, 

The miscella from the extractor  was concentrated 
to an oil content of 73.3% by evaporating the sol- 
vent at atmospheric pressure, af ter  which it was fil- 
tered. A portion of the miseella was stripped with 
steam (11) at ca. 140~ and 14-ram. pressure. The 
str ipped oil was centr ifuged to break the emulsion 
which formed during the str ipping operation. The 
s t r i p p e d ,  centr ifuged oil contained 0.26% volatile 
mat ter  and moisture. I t  was found that  bubbling 
nitrogen through the miseella at 90~ under  re- 
duced pressure removed solvent from the oil in an 
equally satisfactory manner. The physical and chem- 
ical characteristics of the crude oil are shown in 
Table I. 

Refined Oil. The crude oil was refined with caustic 
lye using several variations of the refining method 
described in the Official and Tentative Methods of 
the American Oil Chemists' Society for refining de- 
gummed soybean oil (2). Additional refinings were 
made to determine the effect of variations in the 
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T A B L E  I 

Physical and Chemical Characteristics of Crude Sesame 0i l  

Characteristic Value 

Free fatty acids (as oleic), % . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Color, Lovibond, 5xA " cell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Unsaponifiable matter, % .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Smoke point, ~  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
F l a s h  p o i n t ,  ~  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Specific gravity, 2 5 ~  ~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Refractive index, N ~  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Hydroxyl  number . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Reicher t-Meissl value . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Polenske value . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Tit er, ~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Saponification value . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Iodine value . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Thioeyanogen value . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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0 . 9 1 8  

1 . 4 6 2 9  
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2 2 . 0  
1 8 5 . 8  

1 1 2 . 0  
7 6 , 3  

amount and concentrations of lye, the effect of refin- 
ing degummed oil, and the effect of adding sodium 
silicate and glycerin was investigated. A degummed 
oil was prepared by vigorously stirring the crude 
oil at approximately 70~ while spraying it with 
hot water (7.5% of weight of oil). Centrifugation 
was used to break an emulsion which formed during 
the degumming operation. This treatment reduced 
the phosphorous content from 0.003 to 0.001%. 

T A B L E  I I  

Refinin Data on Sesame Oil a 

Lye 
No. 

R-1  
R-2  
R - 3  c 
R - 4  ~ 
R - 5  d 
R - 6  
R - 7  
R - 8  ~ 
R - 9  
R - 1 0  e 
R - 1 1  a 
R - 1 2  
R - 1 3  
R - 1 4  
R - 1 5  
R - 1 6  
R - 1 7  
R - 1 8  
R - 1 9  
R - 2 0  e 
R - 2 1  

Exces 
~  p e r  c( 

~ - - - -  0 .1  
12  0 .1  
12 0 .1  
12  . 0 .1  
12  0 ,1  
12  0 ,2  
12  0 .2  
12 0 .2  
1 4  0 .1  
1 4  0 .1  
1 4  0 .1  
1 4  0 ,1  
1 4  0 .2  
1 4  0 .3  
1 4  0 .5  
1 4  0 .6  
1 6  0 .2  
1 6  0 . 4  
2 0  0 .1  
2 0  0 .1  
2 0  0 ,3  

Time of 
stirring 

s b in cold, 
m t  min. 

9O 
4 5  
90  
4 5  
9 0  
9 0  
4 5  
9O 
9 0  
9 0  
9 0  
4 5  

5 9 0  
9O 
9 0  
9O 
90  
9O 
9O 
9 0  
9 0  

Refining 
]o88 

per cent 

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

Refined 
oil, 

Consistency Lovibond 
of foots color 

3 5 Y / x R  

Firm 1 . 4  
Soft 1 .5  
Very firm 1.2  
Very firm 1.3  
Very firm 1.3  
Very firm 1 .5  
Very firm 1 .5  
Very firm 1.2 
Very soft 1 .6  
Very soft 1.3  
Very  soft 1 .5  
Very  soft 1.5  
Very soft 1 .6  
. . . . . . . . . . . .  1 .6  
. . . . . . . . . . . .  1 .6  
. . . . . . . . . . . .  1 .6  
Very soft 1 .6  
Very firm 1 .6  
Very firm 1.6  
Very firm 1 . 4  
F i r m  1 .6  

a Refined by Official American Oil Chemists' Society Method C a  9 C - 4 6  
(2)  except as otherwise specified. 

b Excess  solid sodium hydroxide based on weight  of oil used. 
c n e g u m m e d  oil. 
a 1 . 0 %  glycerin mixed with lye. 

1 .5c~  sodium silicate mixed with oil 5 minutes  before lye was added. 

In refining tests which are summarized in Table 
II uniformly low refining losses were obtained with 
various amounts and strengths of alkali. The refin- 
ing losses were not appreciably affected by prior de- 
gumming the crude oil, or by the addition of glycerin 
or sodium silicate during refining. The addition of 
sodium silicate produced better settling of the foots 
and subsequent decantation of the neutralized oil. 

Bleached Oil. Refining reduced the color of the 
crude oil from 35 yellow and 4.3 red to 35 yellow and 
1.4 red Lovibond units. The refined oil was bleached 
according to the method of the American 0 i l  Chem- 
ists' Society (2) ,  except that in some tests the effect 
of variations in the quantity and nature of bleaching 
earths was investigated as indicated in the data in 
Table III. From the data included in Table III it 
is evident that the sesame oil was readily bleached 
by as little as 2% neutral clay with a reduction in 
color to 3.0 yellow and 0.6 red Lovibond units. 

Hydrogenated Oil. Some data have been published 
relative to the hydrogenation of sesame oil. Joglekar 
and Jatkar (12) investigated the hydrogenation of 
sesame oil at temperatures r a n g i n g  from 100 ~ to 
180~ using a semi-dried nickel catalyst, but their 
results do not show any selectivity of hydrogen ad- 
dition. Fiero (13) hydrogenated sesame oil and in- 
vestigated its antioxidant properties. Hilditch et al. 
(14) hydrogenated sesame oil in a stepwise manner 
in connection with an investigation of the glyceride 
structure of this oil. Two conditions of hydrogena- 
tion were used one of which was apparently selective. 

Table I I I  

Effect of Bleaching on the Color Of Sesame Oil 

Lovibo~d color 
Oil 

Crude ....... , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Refined . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Bleached ;~ 

( 1 )  Official Fuller's earth, 6 %  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
( 2 )  Neutral clay, 4 %  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
( 3 )  Neutral clay, 2 %  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
( 4 )  Neutral clay, 4 %  ~- active carbon, 1 %  .. . . . . . . . . . . . .  
( 5 )  Neutral clay, 2 %  -~ active carbon, ] % .. . . . . . . . . . . . .  

Degummed,  refned . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Degummed,  refined and bleached with 

2 %  neutral clay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Yellow Red 

4 . 3  
35  1 .5  

3 0 .8  
3 0 . 5  
3 0 . 6  
3 0 . 5  
3 0 .6  

35  1 .2  

3 O.5 

a Bleached by Official American Oil Chemists' Society Method Cc 
8 a - 4 7  ( 2 ) .  

To supplement the above-mentioned information on 
the hydrogenation of sesame oil, an investigation of 
the effect of selective conditions of hydrogenation on 
the composition, stability, and plasticity of hydrogen- 
ated oil was included in the present investigation. 

Hydrogenation was accomplished in a vertical, cy- 
lindrical steel hydrogenator provided with a motor- 
driven stirrer of the paddle type. The hydrogenator 
was charged with 16 pounds of refined and bleached 
sesame oil and a catalyst containing 0.1% nickel based 
on the weight of the oil. The catalyst was of the 
precipitated type supported on filter cel and dry-re- 
duced at 900~ The oil was hydrogenated at 375~ 
and 15 p.s.i., which conditions correspond to those 
previously found to be selective (15).  Samples were 
withdrawn at intervals from the hydrogenator as the 
oil successively decreased in iodine value. 

Iodine and thiocyanogen values, spectrophotomet- 
tic analyses, the Twitchell lead salt-alcohol, and the 
Bertram oxidation methods were applied in deter- 
mining the composition of the original and hydro- 
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~'m. 1. Effect of hydrogenation on the composition of 
sesame oil. 
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P e r c e n t a g e  composit ion of g lycer ides  

Sample  Iod ine  
v a l u e  

SO-0 .. . . . . . . . . . . . . . . . .  1 1 2 , 1  
SO-I  ................... 98 .2  
S O - I I  ................. 88 .8  
S O - I I I  .. . . . . . . . . . . . . .  79 .9  
SO- IV ................ 71 .5  
SO-V .................. 68 .7  
SO-VI  ................ 66 .3  
S O - V I I  ... . . . . . . . . . . .  64 .0  
S O - V I I I  ............. 61.7  
SO-IX .. , 58.8  
SO-X.. . ;  . . . . . . . . . . . . . .  I 4 5 . 5  

SCN 
va lue  

76.3  
76 .0  
75.4  
75 .4  
71.2  
68 .4  
66 .6  
64 .3  
61 .5  
58 .0  
4 2 . 0  

L ino le in  
Olein 

AL B~ 

44 .0  46 .0  
27.1  27 .7  
16 .2  13.7  

6.7 6.6 
0.0 0.1 
0.0 0.0 

I S O  

20 .6  
30.5 
34 .7  

Ai B~ D~ 

41 .7  33.4  ...... 
59 .5  55.7  ...... 
70 .6  74 .5  71 .5  
79 .4  79.0  77.2  
83 .1  82 .9  80.2  
79 .9  79 .9  79 .0  
77.1  . . . . . . . . . . . .  
74 .4  . . . . . . . . . . . .  
71 .7  . . . . . . . . . . . .  
6 8 . 4  . . . . . . . . . . . .  
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T A B L E  I V  

Composit ion,  R e f r a c t i v e  Index ,  Mic ropene t r a t i on ,  and  S tab i l i ty  of U n h y d r o g e n a t e d  and  / : Iydrogena ted  Sesame Oil 

Normal  

i'.4:~ 
56.5  
49 .5  
4 4 . 4  

S a t u r a t e d  

A~ B2 C~ I)4 

14 .3  20 .0  1 4 . 1  4 . . . .  
13.4  16 .6  14 .5  ...... 
13 .2  11,8  14.7  14 .4  
13 .9  14 .4  15 .6  16.~ 
16 .9  17 .0  17.3  19 .4  
20 .1  20 .1  2 0 . 4  25 .0  
22 .9  . . . . . . . . . . . . . . . . . .  
25 .6  . . . . . . . . . . . . . . . . . .  
28 .3  . . . . . . . . . . . . . . . . . .  
31 .6  . . . . . . . . . . . . . . . . . .  
4 7 . 1  . . . . . . . . . . . . . . . . . .  

~ e f r a e  
r ive  

index, 
50~  

1 . 4 6 2 9  
1 .4615  
1 . 4 6 0 7  
1 . 4 5 9 0  
1 .4578  
1 . 4 5 7 9  
1 . 4 5 7 6  
1 .4572  
1 .4571  
1 . 4 5 6 9  
1 . 4 5 5 3  

Micro-  
l~enetra- 

gion, 
m m . / l O  
at 25~ 

~4 
28 
21 
19 

52 .9  . . . . . . . . . . . .  

A l :  Iod ine - th iocyanogen  me thod ;  s a t u r a t e d  acids  ca lcu la ted  by di f ference.  B~: Spec t rophotomet r ic  method.  C3: Modified B e r t r a m  oxidat ion 
method.  D , :  Twi t che l l  lead sal t -alcohol  method.  

K e e p i n g  
time, 

A .O .M. ,  
hour s  

43 
96 

159 
682  
895  

1 0 9 4  
1305  

1926  

I I I I I I 

Lv. 6 6 . 3 ~  1/-- 
2 0 0  -- " " ~  " /  ~ I.V. 64.0 - -  

0 1 5 0  - g" 

58:8 

~ o o  
o 

5 0  

o I I I I I I 
I0  2 0  30 4 0  

TEMPERATURE~ "C. 
F r o .  2 .  M i e r o p e n e t r a t i o n  v a l u e s  o f  s e s a m e  o i l  h y d r o g e n a t e d  

t o  v a r i o u s  i o d i n e  v a l u e s .  

genated oils. The plasticity of the hydrogenated oils 
was determined with a micropenetrometer.  Stabili- 
ties of the oils were determined by the active oxygen 
method. These data arc given in Table IV and in 
Figures 1 and 2. 

Calculation of the composition from iodine-thioey- 
anogen values yielded results for the saturated acids 
(as glycerides) which agree closely with the corre- 
sponding values determined by the modified Ber t ram 
o x i d a t i o n  method. The speetrophotometric method 
gave values f o r  the content of lilmleic and saturated 
glycerides somewhat at variance with the correspond- 
ing values determined by the iodine-thioeyanogen 
method for  samples S0-0 ,  SO-I ,  mid SO-II .  The 
content of glycerides of saturated acids determined 
by the speetrophotometric method were also at vari- 
ance with the results determined by  the modified 
Ber t ram oxidation method for the same samples. The 
T w i t e h e l l  lead-salt  alcohol method gave values for  
the content of saturated glyeerides which were gen- 
erally slightly higher than those obtained by the 
modified Ber t ram oxidation method. 

Measurements of the plasticity of the various sam- 
ples by  the mieropenetrat ion method indicate that  

samples SO- IV and SO-V, which had iodine values 
of 71.5 and 68.7, had mieropenetration at 25~ of 
145 and 68 (mm./10).  respectively, hence their con- 
sistencies were in the plastic range of ordinary short- 
enings. 

The original and especially the hydrogenated ses- 
ame oils exhibited marked stabilities. For  example, 
samples SO- IV and SO-V, which had consistencies 
approximately equivalent to that  of shortening, had 
stabilities of 682 and 895 hours, respectively, or ap- 
proximately four  times the stability of acceptable 
commercial all-hydrogenated type shortenings (200 
hours).  

The stabilities of unhydrogenated and hydrogenated 
sesame oils have been mentioned in the li terature.  
Johnson and F r e y  (16) measured tile induction peri- 
ods of such oils with Ba rc ro f t -Warbu rg  apparatus 
and Fiero (13) reported that  hydrogenated sesame oil 
exhibited antioxygenic activity when added to other 
fats in large amounts. Some years previous to these 
observations Grettie (17) stated that  the addition of 
from 5 to 10% of hydrogenated sesame oil to other 
fats exerted a marked antioxygenie effect. These ob- 
servations were confirmed and extended by observa- 
tions of the effect of blending hydrogena(ed sesame 
oil with unhydrogenated and hydrogenated cottonseed 
oils as shown in Table V. These data indicate that, 
at least in the case of sesame-cottonseed oil mixtures, 
a high proport ion of sesame oil is necessary to obtain 
a marked antioxygenic effect. 

The unusual  stability of hydrogenated sesame oil 
suggests that  the oil contains one or more antioxi- 
dants of greater  activity than the antioxidants pres- 
ent in most of the other vegetable oils of commerce. 
On the other hand, the failure of the addition of 
hydrogenated sesame oil to produce any appreciable 

T A B L E  V 

S tab i l i t y  of B l ends  of t t y d r o g e n a t e d  Sesame Oil w i t h  U n h y d r o g e n a t e d  
a n d  H y d r o g e n a t e d  Cottonseed Otis 

Composi t ion of oils 

Sample  
No. 

1 . . . . . . . . . . . . . . . . . . . . . . . . . .  
2 . . . . . . . . . . . . . . . . . . . . . . . . . .  
3 . . . . . . . . . . . . . . . . . . . . . . . . . .  
4 . . . . . . . . . . . . . . . . . . . . . . . . . .  
5 . . . . . . . . . . . . . . . . . . . . . . . . . .  
6 . . . . . . . . . . . . . . . . . . . . . . . . . .  
7 . . . . . . . . . . . . . . . . . . . . . . . . . .  
8 . . . . . . . . . . . . . . . . . . . . . . . . . .  i 
9 . . . . . . . . . . . . . . . . . . . . . . . . . .  

10  .. . . . . . . . . . . . . . .  .: ........ 

H y d r o  
gena ted  
~esam~ a 
p e r  cent  

O 
10 
15 
25 
40 

0 
10 
25 
50 

100  

t t yd ro -  
Co~on- gena t ed  

seed, cotton- 
p e r  cent  seed, s 

p e r  cent  

100  0 
9O 0 
85 0 
75  0 
6O 0 

0 100  
0 9o 
0 75 
0 5O 
0 0 

Stabil-  
ity, 

A. 0 .3g . ,  
h o u r s  

9 
10 
11  
14 
19 

180  
250  
3 3 5  
493  

1 9 2 6  

a Wi j s  iodine  value ,  45 .5 .  s Wi j s  iodine  value ,  65 .9 .  
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stabilizing effect on unhydrogena ted  or hydrogenated 
cottonseed oils is similar to the previously observed 
ineffectiveness of adding tocopherols (18) or concen- 
trates of vegetable oil antioxidants (19) to vegetable 
oils. An investigation of the nature  and action of the 
ant ioxidants  present in sesame oil forms the subject 
of another  communication in this series. 

Summary 
Data and informat ion have been presented with 

respect to the extraction, processing characteristics, 
and the chemical and physical characteristics of oil 
obtained f rom white sesame seed. 

Ext rac t ion  of sesame seed with hexane yielded a 
crude oil low in free f a t t y  acids and in color. The 
oil was refined with caustic soda under  a var ie ty  of 
conditions with low losses and bleached with compar- 
at ively small quantit ies of several bleaching earths 
each of which produced a light-colored oil. 

Data have been presented on progressive changes 
which occurred in the composition, stability, plastic- 
ity, and refract ive index of the fa t  dur ing selective 
hydrogenat ion of the refined and bleached oils. 

Sesame oil hydrogenated to shortening consistency 
exhibited extremely high stabil i ty when tested by  the 
accelerated active oxygen method. This stabil i ty con- 
firms previous suggestions that  sesame oil contains 
one or more antioxidants  of greater  act ivi ty than 
those present  in most of the other vegetable oils of 
commerce. 

Acknowledgment 
The authors wish to express their  appreciat ion to 

the Engineer ing and Development Division of this 

Labora to ry  for  their  assistance in processing the ses- 
ame seed; and to R. T. O'Connor  and D. C. Heinzel- 
man for their  assistance and advice in carry ing out 
the spectrophotometric analyses. 

REFERENCES 
1. Langham, D. G., and Rodrigaez, M., El A~on~ol~ (Sesamu~ in- 

dtcum L.) su cultivo, explotaei6n y mejormamiento. Caracas: Minis- 
terio de Agricultura y Cria, Bo!etln No. 2, 1945. 

2. American Oil Chemists' Society, Official and Tentative Methods, 
2nd ed., V. C. Mehlenbaeher, Chicago, 1946. 

3. Cocks, L. V., Report of the. Subcommittee on Determination of 
Unsaponifiable Matter in Oils and Fats and of Unsaponified Fat  in 
Soaps, Analyst, 58, 203-211 (1933).  

4, West, E. S., Hoagland, C. L., and Curtis; G. H., J. Biol. Chem., 
lO4, 627-6B4 (1934).  

5. Pelikan, K. A., and yon Mikusch, J. D., Oil & Soap, 15, 149-150 
(1938). 

6. Lambou, M. G., and Dollear, F. G . ,  0ii & Soap, 22, 226-232 
(1945). 

7. MitchelI, J. H., Jr., Kraybill, I t .  R., and Zscheile, F. P., Ind.  Eng. 
(]hem., Anal. Ed., I5 ,  1-3 (1943).  

8. Swain, M. L., Brice, B. A., Nichols, P. L., Jr.,  and I~iemen- 
schneider, R. W., presented at the 22rid Fall ~fee~ing of the American 
Oil Chemists' Society, New York, November 15-17, 1948. 

9, Feuge, R. 0., and Bailey, A. E., Oil & Soap,, 21, 78-84 (1944).  
10. Pominski, J., MolMson, L. J., Crovetto, A. J., Westbrook, R. D., 

D'Aquin, E. L., and Guilbeau, W. F., Oil Mill Gazetteer, 51, (12),  33- 
39 (1947).  

11. Vlx, H. L. E ,  Pollard, E. F., Spadaro, J. J., and Gastrock, E. 
A., Ind.  Eng. Chem., 38, 635-642 (1946).  

12. Joglekar, R. V., and Jatkar ,  S. K. K., 5. Indian  Inst.  Sci., 23A, 
139-157 (1940). 

13. Fiero, G. W., Pharm.  Arch., 1I,  1-3 (1946).  
14. Hilditch, T. P., Iehaporia, M. B., and Jasperson, I~., J. Soc. 

Chem. Ind., 57, 363-368 (1938).  
15. Bailey, A. E., and Fisher, G. S., Oil & Soap, 23, 14-18 (1946).  
16. Johnston, W. R., and Frey, C. N., :Ind. Eng. Chem., Anal. Ed., 

13, 479-481 (1941).  
17. Grettie, n .  P., Brit. Pat .  395,971 (1933).  
18. Swift, C. E., Rose, W. G., and Jamieson, G. S., Oil & Soap, 19, 

176-180 (1942).  
19. Bailey, A. E., Oliver, G. D., Singleton, W. S., Fisher, G. S., 

Oil &SoaD 20, 251-255 (1943).  

[ R e c e i v e d  A u g u s t  22, 1949]  

Lespedeza Seed Oil 
RICHARD H. WILEY* and A. W. CAGLE,* University of North Carolina, 
Chapel Hill, N. C. 

Introduction 

L E S P E D E Z A  has become one of the major  crops 
of the southern states. Rather  large quantit ies of 
the seed are harvested annually.  The 1948 crop 

in North  Carolina alone is est imated at 36 million 
pounds (1). Possibly because of its recent growth to 
such production no data are available in the litera- 
ture  on the isolation or characterization of the oil 
f rom this seed. Not only the potential  availabil i ty,  
but  also the fact  that  as a member  of the Legumino- 
seae lespedeza seed oil might resemble soy bean oil, 
creates an interest in this oil. The present  investi- 
gation was therefore undertaken,  and we wish to re- 
por t  at  this t ime pre l iminary  data on the isolation 
and characterization of lespedeza seed oil. 

~xperimental 
Seed Used: The seed used in this s tudy was 1948 

crop of the Korean var ie ty  obtained f rom open stock 
in the Fa rmers  Exchange, Carrboro, N. C. The seed 
are small, black ovals about  ~ 6  inch in length and 
are covered with a light tan hull. 

* Present  address, Department  of Chemistry, University of Louis- 
ville, Louisville, Ky. 

Extraction: The seed were prepared  for  extraction 
by  grinding in a ball mill. No a t t empt  was made to 
separate the hulls pr ior  to extraction. The seed sam- 
ple, 100 g., were placed in a 1-qt. porcelain ball  mill 
containing 50 steel balls, 3~ inch in diameter,  and 
rotated at 100 R.P.M. for  four  hours. The seed were 
crushed to a fine powder by  this t reatment .  

Various solvents were used in extraction of the 
powdered seed to determine which was most effec- 
tive. The sample to be extracted, 10.0 g., was ex- 
t racted for three hours in a Soxhlet extractor.  The 
sample was then removed, crushed in a mor ta r  and 
pestle, and re turned for  an additional hour of ex- 
traction. The solvent and extract  were evaporated in 
a ta red  evaporat ing dish on a steam ba th  to give the 
weight of extracted oil. Data  with the four  solvents 
used are given in Table I. The crude oil is a yellow- 

~I'ABLE I 

Extraction of Lespedeza Seed With Various Solvents 

P e r  cent 
Solvent oil extracted 

Diethyl ether ................................................................ 11.7 
Petroleum ether, 60-90 ~ ............... ~ ............................... 11.7 
Hexane .......................................................................... 11.5 
Te~rachloroethylene .................................... .................. ! 1.1 


