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other  end. The to ta l  effective l eng th  of  the  co lumn should 
be a t  leas t  35 em. so as to accommoda te  the  ent i re  sample.  

2. F l a s k s - - 2 5 0  ml.  capac i ty  ex t rac t ion  type  fi t ted wi th  24/40 
s t a n d a r d  t ape r  g round  glass  jo in t  (Soxhle t  t ype )  and  100 
cc. E r l enmeye r  or ex t rac t ion  type.  

3. B e a k e r s - - 1 5 0  ml. and  400 ml., 1 l i ter .  
4. F u n n e l s - - C o m i n g  :No. 6380--250 ml. capaci ty .  
5. R ing  s t a n d  wi th  duplex  bur re t t e  c lamp suppor ts .  
6. V a c u u m  oven. 
7. Gre iner - - l~r ieder ichs  Dis t i l l a t ion  A p p a r a t u s - - S c i e n t i f i c  

Glass J 1210. 

REAGENTS : 
1. U.S.P.  e thyl  ether .  
2. Abso rben t  c o t t o n - - p r e f e r a b l y  defa t ted .  
3. A l u m i n u m  oxide-- -ac t ivated  a l u m i n a - - G r a d e  F - 2 0 - - M e s h  

80-200 ( A l u m i n u m  Ore Company ,  E a s t  St.  Louis ,  I l l inois)  
was f o u n d  su i tab le  as received. 

Mg~PHOl) : 
W e i g h  a 2 to 3 gr. (accuracy  -4- 0.1 mg . )  representa t ive  sam- 
ple of  the  oil to be tes ted  into a 160 ce. flask and  dissolve 
the  oil in 25 ml. d ie thyl  ether.  A represen ta t ive  sample  for  
th i s  ana lys i s  should be w i t hd rawn  f rom the  1-gal. official 
sample  only a f t e r  it  has  been hea ted  to s t e am b a t h  t empera -  
tu re  and  ag i t a t ed  tho rough ly  and  vigorously .  

P r e p a r e  the  adso rp t ion  colmnn,  by p l u g g i n g  the  d rawn-ou t  
end wi th  a piece of cotton,  t hen  add  to it  t h r o u g h  a f u n n e l  
a s lu r ry  cons i s t ing  of  20 gr.  ~__ 1 gr.  of  a l u m i n a  and  30 ml .  
ether,  and  wash  the  co lumn enough  wi th  e ther  to f o r m  a 
compac t  bed of  adsorbent .  Use  l iberal  a m o u n t s  of  e ther  to 
effect the  t r a n s f e r  because  the  co lumn packs  best  i f  the  
s lu r ry  is m a i n t a i n e d  in a fluid condi t ion as i t  flows into and  
d i s t r ibu tes  i t se l f  in the  column. I t  is usua l ly  he l p fu l  to have  
some e ther  p resen t  a t  the  bo t t om of the  co lumn to receive 
the  first a l u m i n a  to arr ive.  U n d e r  these  condi t ions ,  a i r  
pockets ,  which  impa i r  t he  efficiency of the  column, a re  gen- 
eral ly avoided.  M a i n t a i n  a level of  e ther  no t  less t h a n  �89 
em. in dep th  above the  top  of the  a l u m i n a  un t i l  such a t ime  
t h a t  the  co lumn is of  no f u r t h e r  use. This  p recau t ion  m u s t  
be t aken  to avoid a i r  pockets  b rough t  abou t  by the  evapora-  
t ion  of  ether .  

T r a n s f e r  the  oil-ether so lu t ion  to the  column and  t hen  use  
25 ml. of e ther  in  a t  l eas t  4 por t ions  to effect a quan t i t a t i ve  
t r ans fe r .  I t  is i m p o r t a n t  to wash  the  lip of  the  beaker  care- 
fu l ly  wi th  e ther  because the  oil t ends  to creep. W a s h  the  
co lumn wi th  an  add i t iona l  100 ml. of  e ther  added  in 3 or 4 
por t ions  f rom a 250 cc. Er lenmeyer ,  col lect ing the  e x t r a c t  
in a clean, dry,  tared,  g r o u n d  glass ,  j o in t ed  250 co. ex t r ac t ion  
flask. The  clean, dry, t a r ed  ex t rac t ion  flask used to collect 
the  ex t rac t  should be hea t ed  in a 105 ~ oven and  cooled in a 
desiccator  be fore  i ts  t a re  we igh t  is t aken .  

W h e n  the  wash-e ther  has  passed  th rough ,  r inse  off the  t ip of  
the  co lumn wi th  a l i t t le  e ther  and  evapora te  the  solvent  on a 

s t e a m  or wa te r  b a t h  or p r e f e r a b l y  dist i l l  off the  e ther  in a 
su i tab le  a l l -glass  sti l l  of  the  type  f r equen t l y  used  to recover 
in f lammable  solvents .  A s t r e am of  iner t  gas  can  advan ta -  
geously  be used to speed up the  evapora t ion  of the  l a s t  t r aces  
of  solvent.  W h e n  prac t ica l ly  all  of  the  e ther  has  been elimi- 
na ted ,  wash  down the  sides of  the  flask wi th  a l i t t le  e the r  to 
consol idate  the  neu t r a l  oil and  evapora te  the  solvent  as be- 
fore.  Remove the  flask f rom the  ba th ,  wipe the  outs ide  of i t  
w i th  a c lean abso rben t  towel and  b r i n g  the  sample  to con- 
s t a n t  weight  a t  105~ iu  an  a tmosphere  o f  ~i trogen.  Cool 
in  a des iccator  and  weigh  quickly to the  nea re s t  0.1 rag. 
Abou t  1 hr.  in the  oven is genera l ly  sufficient. 

CAL(~JLATIOI'~ : 
W e i g h t  of  E x t r a c t  

% Neu t r a l  Oil : X 100 
W e i g h t  of  Sample  

l~T OTES : 
1. Up  to three  co lmnns  can  be convenien t ly  ca r r ied  a long a t  

one t ime when  an  opera tor  becomes f a m i l i a r  wi th  the  
technique.  

2. The  a lumina  m a y  be reused by  b u r n i n g  off the  organic  
m a t t e r  for  5 hrs.  a t  550~ in a muffle fu rnace .  A f t e r  
repeated  use  the  a lumina  ha s  to be screened to remove 
fine part ic les .  Mate r i a l  p a s s i n g  a 200-mesh screen should  
be discarded.  

3. Ques t ionable  ba t ches  of u n u s e d  a lumina ,  which  have  been  
exposed to a i r  fo r  long per iods  of  t ime,  m u s t  be reacti-  
va ted  by  h e a t i n g  in  a muffle f u rnace  a t  550~ for  severa l  
hours .  

4. W h e n  h i g h  room t e m p e r a t u r e s  prevail ,  i t  will be conven- 
ien t  to s u r r o u n d  the  co lumn wi th  a cold wate r  jacket .  

5. Method specif icat ions fo r  crude oils h a v i n g  5% or less of  
loss cons t i tuen t s  : 

Weight Diameter Height Weight . Volume of Ethyl Ether 
of of of of To To To 

Sample . . . .  Column-ID Column Alumina Dissolve Transfer Elute 

gm. ml. ml. ml. 
2- 3 25 25 100 

15-16 50 50 300 
20-21 50 50 300 

6. Method  specif icat ion fo r  h igh  loss crude oils, t a n k  set- 
t l ings ,  and  leci thins.  

~.VXmPou~ ~ Weight Diameter Height Weight Volume of Ethyl Ether 
of Loss of of ] of I of - -  - -  - -  

Constltu- Sample Coh~mn- Column Alumina To To To outs I - - }  . . . .  i .   is o v0T,'aoSer 
% t g "  L ram. era. gin. ,a .  ml. ~ .  

5-15 ] 2-3 ] 18 40 36 50 50 150 
15-25 1-2 18 40 36 50 50 150 
25-50 0.7 -1 18 40 36 50 50 150 
50-100 / 0.45-0.55/ 18 ~ 40 ] 36 I 50 50 150 

Sesame Oi l .  I I I .  A n t i o x i d a n t  Proper t ies  of  Sesamol  I 
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T H E  u n s a p o n i f i a b l e  f r a c t i o n  o f  s e s a m e  o i l  c o n t a i n s  
c e r t a i n  c o m p o u n d s  w h i c h  a r e  n o t  f o u n d  i n  o t h e r  
n a t u r a l  f a t s  a n d  w h i c h  c o n f e r  o n  t h i s  o i l  c e r t a i n  

u n u s u a l  p r o p e r t i e s .  F o r  e x a m p l e ,  i t  h a s  b e e n  k n o w n  
f o r  4 0  y e a r s  t h a t  t h e  c h a r a c t e r i s t i c  V i l l a v e c c h i a  o r  
B a u d o u i n  t e s t  i s  c a u s e d  b y  s e s a m o l ,  a c o m p o n e n t  o f  
s e s a m o l i n ,  o n e  o f  t h e  u n s a p o n i f i a b l e  s u b s t a n c e s  p r e s -  
e n t  i n  t h e  oil .  A n o t h e r  c h a r a c t e r i s t i c  p r o p e r t y  o f  
s e s a m e  o i l  i s  i t s  u n u s u a l  r e s i s t a n c e  t o  o x i d a t i v e  r a n -  
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c i d i t y ,  e s p e c i a l l y  a f t e r  h y d r o g e n a t i o n  t o  s h o r t e n i n g  
c o n s i s t e n c y .  T h e  p r e s e n t  r e p o r t  i s  c o n c e r n e d  s p e c i f i -  
c a l l y  w i t h  t h e  a n t i o x i d a n t  p r o p e r t i e s  o f  s y n t h e t i c  
s e s a m o l .  

C o n s i d e r a b l e  i m p o r t a n c e  h a s  b e e n  a t t a c h e d  t o  t h e  
c o l o r  r e a c t i o n s  o f  s e s a m e  oil ,  p a r t i c u l a r l y  i n  E u r o p e  
w h e r e  t h i s  o i l  h a s  b e e n  u s e d  t o  a d u l t e r a t e  o l i v e  o i l  
a n d  w h e r e  t h e  a d d i t i o n  o f  a c e r t a i n  a m o u n t  ( 5  t o  
1 0 % )  o f  s e s a m e  o i l  t o  m a r g a r i n e  h a s  b e e n  o b l i g a t o r y  
f o r  m o r e  t h a n  50  y e a r s  i n  o r d e r  t o  r e n d e r  p o s s i b l e  a 
r a p i d  d i s t i n c t i o n  b e t w e e n  b u t t e r  a n d  m a r g a r i n e .  

O l d e r  l i t e r a t u r e  o n  t h e  c o l o r  t e s t s  g i v e n  b y  s e s a m e  
o i l  h a s  b e e n  r e v i e w e d  b y  U t z  ( 1 ) .  O f  t h e  m a n y  d i f -  
f e r e n t  c o l o r  t e s t s  p r o p o s e d  a n d  d i s c u s s e d  a b o u t  5 0  
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years ago, the Villavecehia test is the one which is 
widely used at the present time. The American Oil 
Chemists' Society (2) has adopted this test as official 
for  the qualitative detection of sesame oil in mixtures 
of this and other oils. 

The first crystalline compound to be isolated from 
sesame oil was sesamin (3-5), a compound which does 
not give the Villaveeehia test, but  whieh has been 
shown in recent years to produce a remarkable syn- 
ergistic effect on the insecticidal aetion of the pyr-  
ethrins (6).  Accompanying sesamin, a phytosterol  
was obtained which likewise was not responsible for  
the Villaveechia test. 

In 1903 Kreis (7) obtained evidence of the presence 
in the oil of a phenolic compound which appeared to 
be responsible for  the color test. His at tempts to iso- 
late this compound were unsuccessful. However he 
named the unknown substance "sesamol , "  pointing 
out that  it might be present in the oil in a bound 
form, possibly as a glueoside. The same year  Canzo- 
neri and Pereiabosco (8) succeeded in isolating from 
sesame seed a "substance X "  melting at  92 ~ C., which 
gave a strong Villaveeehia test. This compound was 
resistant to the act ion of alkali bu t  was easily hydro- 
lyzed by  mineral acids. One of the hydrolysis prod- 
ucts, an oily substance, gave a very  intense color test. 
In 1907 Malagnini and Armanni  (9) isolated the same 
compound (m.p. 94~ from sesame oil; and from its 
hydrolysis products they were able to isolate a phenol 
which was proved by analysis and synthesis to be 
the methylene ether of hydroxyhydroquinone ( I ) .  I t  

I CH~ 
\ 

O OH 

gave a strong color test and proved to be the phenol 
which Kreis had designated as "sesamol . "  

In  1926 Honig (10) reported that  c e r t a i n  ac id  
bleaching earths behaved like mineral acids toward 
" se samin , "  splitting off sesamol, also that  the steam 
distillate of sesame oils previously t reated with such 
earths produced a strong Villaveechia test while the 
steam distillate from untrea ted  oils gave no reaction 
with this test. Honig apparent ly  confused Canzoneri's 
"substance X "  with sesamin although these two sub- 
stances were then known to be quite different. The 
same "subs tance  X "  was isolated and examined by  
Adriani  (11) in 1928, who assigned to it the formula  
C2oHlsO 7 and gave it the presently accepted name, 
sesamolin. The melting point of sesamolin was re- 
ported to be 93.6~ and the optical rotation in chlo- 
roform solution was [d] ~--- 218.4 ~ (4.0 g./100 ml.). 
By comparing the color intensities given by sesamol 
and sesamolin respectively, Adriani  concluded that  
one mole of sesamolin yielded one mole of sesamol in 
the presence of concentrated hydrochloric acid, ac- 
cording to the reaction:  

C,_,oH~07 + H~0 --> C~H~0~ + C~H~0~ 
Sesamolin Sesamol Samin 

Adriani  isolated the compound C,:~H~05 which he 
called " s a m i n "  (m.p. 103 ~ C.), thus substantiat ing 
the hydrolyt ic  reaction. 

In 1936 Boeseken et al (12) described the synthe- 
sis of sesamol f rom piperonal, using peracetic acid, 

as an oxidizing agent. They also syn thes i zed  the 
fl-glucoside of sesamol and showed that  his compound 
gave the Villaveeehia test with a slowly increasing 
intensity, very  much like sesame oil, while sesamol 
produced the color rapidly. On the basis of this evi- 
dence it was presumed that  sesamolin probably  was 
a glueoside of sesamol. Unfor tunate ly  the authors 
while refer r ing  to Adriani ' s  work, wrote the formula 
of samin with 14 carbon atoms instead of 13, leaving 
the equation for  the hydrolysis reaction of sesamolin 
unbalanced;  fur thermore  the structures which were 
assumed for sesamolin and samin lacked any justi- 
fieation whatsoever. As no fu r the r  work on sesamolin 
or sesamol has appeared since then, a certain amount 
of confusion exists at present, concerning the struc- 
ture of sesamolin. The following formula ( I I )  ac- 

II  CH 
\ 

O V O(~.~HtsO4 

counts for  the few known properties of sesamolin 
without making unjustified assumptions. 

The Antioxidant Activity of Synthetic Sesamol 
Although mention of the inhibitol effect of sesamol 

has been made by  Olcott and Matill (13), Lundberg  
(14), and Ralston (15), no data appear  to have been 
published on this subject. The antioxidant activity 
of synthetic sesamol was investigated with lard and 
refined peanut,  cottonseed, and sesame oils as sub- 
strates. The inhibi tory action of sesamin, sesamolin, 
and a phytosterol obtained from sesame oil was also 
determined. 

Syn thes i s  of Sescbmol. Boeseken et al. (12) re- 
ported the synthesis of sesamol acetate by  oxidation 
of piperonal with peracetie acid, a reaction somewhat 
similar to the " D a M n  reac t ion"  between hydrogen 
peroxide and aromatic aldehydes having a free pheno- 
lic group in the ortho or para  position (16). Boeseken 
et al. (12) showed that  the reaction proceeded accord- 
ing to the following equation: 

CH202C6H~CHO + C!H3CO3H -~- CH_-O~C~:H~OCOC'H3 + HCOOH 

By saponification o f  the sesamol acetate they obtained 
a yield of 60% of sesamol. 

The procedure followed in the present work was 
essentially similar to that  described by Boeseken et aL 
except that  an 11% peraeetic acid solution was used 
instead of the less readily prepared 20% solution. 

The 11% peracetic acid solution was prepared by 
adding dropwise a 30% hydrogen peroxide solution 
containing 0.3% of p-toluenesulfonic acid (as cata- 
lyst)  to the exact amount of acetic anhydride required 
by the equations: 

tI~O~ + (CI-LCO)_~O -> CH3CO~It + CH3CO2H 
tt~O + (CH~CO)~O --> 2CH~CO_~H 

The rate of addition was regulated in such a manner  
that  the temnerature  of the reaction mixture  did not 
rise above 35~ 

Piperonal  was then allowed to react with a slight 
excess (10% of theory) of the peracetic acid solution, 
following the procedure indicated by  Boeseken et al. 
(12). 
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The yield of sesamol obtained by  this method was 
22%, and the product  had a light brown color. Af ter  
two recrystallizations f rom a chloroform-petroleum 
naphtha mixture, colorless needles (m.p. 63~ were 
obtained in a final yield of 15%. In subsequent syn- 
theses of sesamol, yields of more than 50% were ob- 
tained using an anhydrous 20% peracetic acid rea- 
gent prepared  from 40% commercial peracetic acid 
by addition of acetic anhydride to remove water and 
hydrogen peroxide, sodium acetate to neutralize the 
free sulfuric acid, p-toluene sulfonic acid as catalyst, 
and glacial acetic acid to adjust  the concentration. 

A n a l y s i s .  C a l c u l a t e d  f o r  C~H603 C ~ 60.87 F o u n d  C 60.48 ; 60.55 

H 4.38 H 4 .39 ;  4.40 

As noted by Boeseken et al., the pure  product  had 
a tendency to darken in contact with the air and the 
color will be retained on recrystallization, bu t  sub- 
limation under  1 ram. vacuum at 60~ yields a color- 
less product.  

Isolation o /Sesamol in  From Sesame Oil. The isola- 
tion of sesamolin has been repor ted by  Canzoneri and 
Pereiaboseo (8),  Malagnini and Armanni  (9),  and 
Adriani  (11). Kaku et al. (17) also obtained sesa- 
molin as a by-product  in the preparat ion of sesamin 
from sesame oil. Aside from the time-consuming and 
tedious procedure described by Canzoneri and Per- 
ciabosco (8),  who used sesame seed as a s tart ing 
material, no experimental  data on the isolation of ses- 
amolin appear  in the publications refer red  to above. 

The following procedure was used to obtain sesa- 
molin, together with sesamin, and a phytosterol as a 
by-product.  

The oil was dissolved in acetone (1 :8 )  and the 
mixture  allowed to stand overnight at --50~ The 
liquid fract ion separated from the glyceride crystals 
was freed from solvent, mixed with five parts  of iso- 
octane, and allowed to stand in the ice box (about 
5~ for  three days. Crystals separated, which af ter  
filtration and recrystallization from ethanol proved 
to be sesamin (m.p. 123~ However sesamin is 
more simply obtained by  extraction of the oil with 
acetic acid, a procedure used by  Tochcr (4), Ber- 
t ram et al. (18), and Jacobsen et al. (19). 

A n a l y s i s .  C a l c u l a t e d  f o r  C_~HlsO6 C 67.80 F o u n d  C 67.62 ; 67.73 

]=I 5.13 t t  5 .14 ;  5.21 

The filtrate, af ter  e v a p o r a t i o n  of the iso-octane, 
was saponified with alcoholic potassium hydroxide, 
the mixture diluted with water  and extracted with 
ethyl ether. The ether was evaporated and the resi- 
due taken up in chloroform. Petroleum naphtha was 
added unti l  tu rb id i ty  appeared. Af ter  standing for  
several hours, sesamolin crystallized from the solu- 
tion in colorless crystals which af ter  recrystallization 
from a mixture of chloroform and petroleum naphtha 
melted at 93-94~ 

A n a l y s i s .  C a l c u l a t e d  f o r  C2oH1807 C 64.86 F o u n d  C 64.80 ; 64.80 

H 4.90 H 4 .98;  4.84 

The mother-liquors contained a phytosterol which 
was obtained by  removing the mixed  so lven t  by  
evaporation and taking up the residue in hot, 95% 
ethanol. Af ter  cooling phytosterol crystals separated 
which af te r  two recrystallizations f rom 95% ethanol 
melted at 137.5~ 

S t a b i l i t y  Tests. Antioxidant  activity was deter- 
mined by  the active oxygen method at a temperature  

of 97.7~ The different compounds tested were dis- 
solved directly in the lard or vegetable oil substrates. 
Phosphoric and citric acids, when used, were added 
in the form of alcoholic solutions containing 1.0 rag. 
of 85% phosphoric acid and 1.0 rag. crystallized cit- 
ric acid per ml., respectively. 

The time in hours required to reach a peroxide 
value of 20 and 100 milli-equivalents per kilogram 
of lard and vegetable oil, respectively, was taken a s  
the "keeping  t ime ."  

TABLE I 

Ar~tioxidant Activity of Scsamol in Prime Steam Lard  

Antioxidant added Stability, A.O.M., hours a 

Type .1 % 

Sesamol  .......................................... ] 0.0 
Sesamol .......................................... / 0.005 
Sesamol  .......................................... | 0.01 
Sesamol  .......................................... ~ 0.05 
Sesamol ......................................... .I 0.50 
N.D.G.A. b ...................................... ! 0.01 

Lard  A Lard  B 

1.75 1.2 
11 16 
23 28 
36 52 

115 .... 
20 .... 

a Time required to a.ttain a peroxide vatue of 20 m.e./kg.  
b Nordihydroguaiarctic acid. 

Results 
The keeping times of two different samples of lard 

to which varying amounts of sesamol were added are 
given in Table I. Fo r  purposes of comparison, the 
protective action of nordihydroguaiaret ic  acid in a 
concentration of 0.01% is included. As can be seen 
from this table, the antioxidant  activity of sesamol 
in lard at a concentration of 0.01% is comparable to 
that  of nordihydroguaiaret ic  acid. Of par t icular  in- 
terest  is the fact  that  the antioxidant efficiency of 
sesamol continues to increase with increasing con- 
centrations, even at comparatively high levels, which 
behavior contrasts with that  of a-tocopherol which 
reaches a m a x i m u m  p r o t e c t i v e  efficiency at about 
0.05% concentration (20). 

I t  was observed that, dur ing aeration at elevated 
t e m p e r a t u r e ,  a reddish brown color was formed, 
which increased in intensity up to the end of the 
induction period bu t  disappeared again shortly af ter  
the onset of organoleptic rancidity. The same phe- 
nomenon occurred with the vegetable oils containing 
sesamol. I t  was also found that  sesamol was destroyed 
during the aeration and disappeared entirely at the 
end of the induction period. 

The stabilities of lard containing added sesamin, 
phytosterol, and sesamolin are given in Table II.  A 

TABLE II 

Effect of Unsaponifiable Components of Sesame Oil on the 
Stability of Pr ime Steam Lard  

Compound added Stability 
A.O.M., 

Type % hours a 

None .............................................................. 
S e s a m i n  ......................................................... 
Phytosterol .................................................... 

None . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

S e s a m o l i n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Phosphoric acid (85%) ................................ 
Phosphoric acid (85%) 

plus sesamolin .......................................... 

0.05 
0.05 

0.02 
0.005 
0.005 
0.02 

1.0 
1.0 
1.0 

0.85 
0.86 
1.8 

2.0 

a Time required to attain pexoxide value of 20 m.e./kg. 

combination of sesamolin and phosphoric acid was 
also tested, as phosphoric acid might be expected to 
split off sesamol f rom sesamolin. However none of 
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these compounds and combinations thereof proved to 
possess any significant activity. The sesamolin-phos- 
phoric acid combination was only very  slightly supe- 
rior to phosphoric acid alone. I t  must be emphasized 
however that  the active oxygen method is carried out 
under  conditions very  different f rom those prevailing 
in actual storage and that  over long periods of time 
free sesamol might be l iberated in sufficient amounts 
to affect significantly the stability of the substrata. 
While this question cannot be decided at present, the 
data presented here indicate that  sesamolin is inac- 
tive as an antioxidant,  even in the presence of small 
amounts of phosphoric acid. 

The synergistic effect of phosphoric and citric acid 
on the antioxidant  action of sesamol in lard is shown 
in Table I I I .  A pronounced effect is noted for both 
acids. 

TABLE I I I  

Effect of Phosphoric and C~trie Acids on the A n t l o x i d a n r  
Activity of Sesamol in Pr ime Steam Larc 

Compound added Stability 
A.O.M., 

% hours a Type 

None . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Sesamol ........................................................ 0.01 
Phosphoric acid (85%) ............................... ~'.~ 0.005 
Phosphoric acid (85%) 0.005 

plus sesamol ............................................... 0.Ol 
Citric acid ...................................................... 
Citric acid 0.005 0.005 

plus sesamol ............................................... 0.01 

1.0 
21 

1.6 
32 

1.9 
32 

a Time required to attain a peroxide value of 20 na.e./kg. 

The antioxidant activity of sesamol in various vege- 
table oil substrates is shown in Table IV. I t  can be 
seen that  sesamol is appreciably active in all of the 

TABLE I V  

Effect of Sesamol on the  Stability of P e a n u t ,  
Cottonseed, and Sesame 0ils 

Sesamol  Stabi l i ty  
Type of oil added, A.0.M., 

qv hours a 

Peanut,  refined ............................................. none 
Peanut,  refined ............................................. 0.05 
Peanut,  RBD b .............................................. n o n e  
Peanut,  RBD b .............................................. 0.05 

Cottonseed, refined ........................................ I none 
Cottonseed, refined ........................................ I 0.05 
Cottonseed, RBD b ......................................... n o n e  
Cottonseed, RBD b ......................................... / 0.05 

I 
Sesame, refined, bleached e ............................ I n o n e  
Sesame, refined, bleached c ............................ 0.045 
Sesame, RBD ............................... none 
Sesame, RBD ............................... :::::::::::::::::1 0.05 

6.0 
19 
10.5 
27 

6.3 
10 

7.5 
11.5 

14.5 
34 

8.5 
40 

a Time required to attain a peroxide value of 100 m.e./kg. 
b ReAined, bleached, and deodorized. 
c Original sesamol content+ 0.005%. 

oils in which it was tested. Of par t icular  interest  is 
the marked response of sesame oil to the addition <,f 
sesamol. The deodorized sample kept 40 hours upon 
the addition of 0.050% sesamol while the undeodor- 
ized sample kept 34 hours, with a similar free sesamol 
content. The explanation for this difference in behav- 
ior probably resides in the fact that  the undeodorized 
sample had an initial peroxide value of 5.5 m.e./kg., 

while the deodorized oil had a value which was less 
than 1. 

Summary and Conclusions 
Sesamol possesses marked antioxidant  act iv i ty  in 

lard and also exhibits a pronounced protection for 
vegetable oils, especially for  sesame oil. 

The antioxidant  activity of sesamol strengthens the 
assumption that  free sesamol is responsible for  the 
unusual stability of hydrogenated sesame oil, a sub- 
ject which has been reported in another  article in 
this series. 

The use of sesamoI as a commercial antioxidant  
would probably  not be permit ted unti l  it has been 
shown to possess no undesirable physiological activ- 
ity. However the presence of sesamol in concentra- 
tions up to 0.2% in sesame oil, one of the oldest 
edible oils known to man, would probabIy indicate 
that  no serious adverse physiological problem exists 
in this respect. Although usually present in a bound 
form (sesamolin), this sesamol is known to be liber- 
ated by  the action of mineral  acids, even when quite 
dilute. 

Sesamol is a very  low molecular weight compound 
which is sufficiently volatile to be removed by  deo- 
dorization, consequently it should be added to the 
fat  af ter  deodorization. 
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