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Determination of Moisture and Oil in Sesame Seed 

S. M. STARK JR. and CARROLL L. HOFFPAUIR, Southern Regional 
Research Laboratory, 1 New Orleans, Louisiana 

T H O U G H  sesame is one of the oldest cult ivated 
oilseed crops, no systematic investigation of ana- 
lytical  methods for  the determinat ion of moisture 

and volatile mat te r  and of the oil content of the seed 
has been reported.  Recent interest  in the domestic 
product ion of sesame has made it desirable tha t  such 
methods be developed for  use in agronomic investiga- 
tions and to provide a basis for  adoption of methods 
for  fu ture  needs in market ing and processing. 

Sesame seed are small and have tough seed coats. 
The high oil content makes it impossible to prepare  
samples of them for  analysis by  gr inding in most 
mills. However,  the H e n r y  nut  slicer 2 was found 
sat isfactory for  the purpose, provided the blade is 
changed as soon as it becomes dulled. 

Samples and Their  Preparation 
The var ie ty  and origin of five lots of sesame seed 

used are given in Table I. The last  four  are those 
used as sources of sesame oil in previously repor ted 
investigations (2, 5). 

TABLE I 

Descri)tion of Sesame Seed 

No. ~rariety 

1 Unknown 
2 S0-4  
3 Nebraska 1025-3 
4 Clemson 4520 
5 Clcmson 4522 

Orop 
yea r  

1946 

1948 
1948 

Weight  
Where  g rown per  1,000 

seeds 

g r a n ~  

Kansas  2.645 
Nica ragua  3.065 
Nebraska 2.880 
South Carolina 2.765 
South Carolina 3.160 

The seed were allowed to come to moisture equi- 
l ibr ium at a constant relative humidi ty  of 65% and 
a tempera ture  of 70~ A port ion of each lot was 
p repared  for  analysis with the H e n r y  nut  slicer un- 
der the same atmospheric conditions and allowed to 
equilibrate fu r the r  for  several days. 

Determinat ion of Moisture and 
Volatile Matter 

Curves for the loss on drying vs. t ime were pre- 
pared  f rom data obtained on these samples by  heat- 
ing 5-gram samples contained in the official A.O.C.S. 
moisture dishes at 101~ and 130~ in a forced- 
d ra f t  oven. The oven was equipped with a torsion 
balance sensitive to 5 mg. and a mechanism by  which 

nOne of the laboratories of the Bureau of Agricultural and Industrial 
Chemistry, Agr icul tura l  Research Administrat ion,  U. S. Department of 
Agricul ture.  

2Manufac tured  by Davidson-Kennedy Company, Atlanta,  Ga. The 
mention of firm names or t rade  products  does ~not imply tha t  they are 
endorsed or recommended by the Depar tment  of Agr icul ture  over other 
firms or similar products  not  mentioned. : . . . . .  

the samples could be weighed a t  selected time in te r -  
vals without removing them f rom the oven. Handl ing  
of the samples and ad jus tment  of the oven were ex- 
act ly as described previously for  investigations on 
the determinat ion of moisture in peanuts  (3) and 
cottonseed (4).  

The curves for  the loss dur ing oven-drying for the 
Nicaraguan seed (No. 2) for  tempera tures  of 101~ 
and 130~ are shown graphical ly  in F igure  1. The 
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F r o .  1. C u r v e s  s h o w i n g  t h e  loss  in  w e i g h t  on  o v e n - d r y i n g  
w h o l e  a n d  s l i c ed  s e s a m e  seed .  

individual  points shown are averages of duplicate 
analyses generally agreeing within 0.1%. The curves 
for  the other lots of the sesame seed were so similar 
to the ones shown that  those in F igure  1 may  be con- 
sidered typical  for  all of the samples investigated. 

In  order to evaluate the degree of dehydrat ion 
obtained under  the specified dry ing  conditions for  
different periods of heating, the residual moisture in 
the oven-dried samples was determined by  the Kar l  
Fischer volumetric  method as described previously 
(4). The values obtained, together with those ob- 
tained by  the oven-loss-in-weight methods, are shown 
in Table I I .  

Values obtained for  residual moisture in samples 
dried at 101~ for  4, 5, and 6 hours are essentially 
constant and show that  complete removal of moisture 
was not accomplished under  these conditions of heat- 
ing a 5-gm. sample. These values are lower than  
those obtained by  heating the samples at  130~ for  
shorter  periods. The sum of the values for  residual 
moisture and for  oven loss ill weight for  heating at 
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TABLE I I  

M o i s t u r e  and Volatile Matter in Sesame Seed by Oven-Loss-in-Welght 
M e t h o d  a n d  Residual Moisture in D r i e d  Sample by 

Karl  Fischer Method  

S e s a m e  
seed  

No. 1 Whole 

No. 2 Whole 

No. 1 Sliced 

No. 2 Sliced 

F o r c e d  dra f t  oven  d r y i n g  

Tempera- 
ture 

~ 
101 
101 
101 
130 
130 
130 

101 
101 
101 
130 
130 
130 

101 
101 
101 
130 
130 
130 

101 
101 
101 
130 
130 
130 

R e s i d u a l  
mo i s ture  in 

Time 

hours 
4 
5 
6 
1.5 
2 
3 

4 
5 
6 
1.5 
2 
3 

4 
5 
6 
1 
1.5 
2 

4 
5 
6 
1 
1.5 
2 

dried  sample  
by K. F. 

Loss  1 reagent  1 

% % 
5.69 0.28 
5.69 0.27 
5.79 0.29 
6.13 0.08 
6.18 0.06 
6.18 0.02 

5.29 0.30 
5.34 0.28 
5.44 0.29 
5.68 0.07 
5.68 0.05 
5.79 0.06 

5.64 0.32 
5.64 0.28 
5.74 0.31 
5.98 0.09 
6.03 0.14 
6.08 0.15 

5.29 0.28 
5.29 0.26 
5.29 0.29 
5.64 0.11 
5.74 0.15 
5.74 0.14 

1All values  are  a v e r a g e s  of  closely agreeing dupl i ca te  de terminat ions .  

101~ for  4 to 6 hours approaches those obtained 
for  heating the samples at 130~ for  1.5 and 2 hours. 

The data indicate that  the most sat isfactory value 
for  the determination of moisture and volatile mat-  
ter  in whole and ground or sliced sesame seed is ob- 
tained by heating 5-gm. samples for  2 hours at 130~ 
in a forced-draf t  oven. 

Determination of Oil 

Pre l iminary  experiments  on the extraction of 2-gin. 
samples of sliced sesame seed indicated the necessity 
of regr inding the sample af ter  the initial extraction 
in order to obtain complete removal of the oil by  
subsequent extraction. I t  was found necessary to use 
0.25 gin. of 60- to 80-mesh sand to obtain adequate 
regr inding with a mor ta r  and pestle. I f  sand were 
lacking or when coarser sand was used, the sample 
was not sufficiently reduced in particle size to allow 
complete extract ion of the oil in a reasonable time. 

To establish the time required for  complete extrac- 
tion of the oil in sesame seed, 2-gm. samples of the 
sliced seed were extracted in a But t  extractor  as 
specified in A.O.C.S. official method Aa 4-38 (1) for 
2 hours. The par t ia l ly  extracted sample was removed 
f rom the extractor  and t ransfer red  to a porcelain 
mor ta r  having an internal  diameter  of 4 inches. Af te r  
the addition of 0.25 gm. of 60- to 80-mesh sand the 
sample was reground with approximate ly  250 strokes 
of the pestle dur ing a period of f rom 2 to 2.5 min- 
utes. The reground mater ial  was quant i ta t ively re- 
tu rned  to the original filter paper,  rewrapped,  and 
replaced in the extractor.  The extraction with the 
official A.O.C.S.  solvent (1) was continued for se- 
lected time intervals of f rom 2 to 16 hours. The 
results obtained by  regr inding the sample with and 
without sand are given in Table I I I .  They indicate 
tha t  for  the determination of oil in sesame seed, a 
2-gm. sample of the sliced seed should be extracted 
for  2 hours as specified in A.O.C.S. official method Aa 
4-38, reground with 60- to 80-mesh sand as described 
above, and re-extracted for 3 hours. 

TABLE I I I  

Yield of Oil from Sesame Seed by Vary ing  Extract ion Time 

S e s a m e  
seed 

No. 1 

No. 2 

E x t r a c t i o n  
af ter  

r e g r i n d i n g  

ho~*8 
2 
3 
6 

16 

2 
3 
6 

16 

Yield of oil 1 

Reground 
with s a n d  2 

% 
52.38 
52.55 

52.56 

53.36 
53.48 

Reground 
without s a n d  2 

% 

52.38 
52.54 

53.38 
53.72 53.91 

No. 3 2 50.56 
3 51.07 
6 50.73 

16 41.17 51.09 

No. 4 2 55.32 
3 55.51 
6 55.23 

16 55.36 55.43 

No. 5 2 55.06 ........ 
3 55.19 
6 54.99 

16 55.43 55,02 

1Averages  of closely agreeing dupl i ca te  de t erminat ions .  
SAll samples  w e r e  ex trac ted  2 hours, r e g r o u n d  a n d  re -extracted  for 

the t ime specif ied.  

Application of the Methods 
The methods for  determining moisture and volatile 

mat te r  and for  oil have been used to analyze 95 sam- 
ples of sesame seed including those of different vari-  
eties and origins. Nitrogen was also determined on 
1-gm. samples by the Kjeldahl  method, using mer- 
cury  as a catalyst.  

General conclusions with reference to the use of 
these methods for  the analysis of these samples are as 
follows: The values for  moisture ranged f rom 4.19% 
to 5.97%. The average variat ion between duplicate 
moisture values was 0.02%, and the maximum vari- 
ation was 0.09%. Similarly the range in values of 
oil content was 42.62% to 60.73%, with the average 
variat ion being 0.14% and a max imum variat ion of 
0.36% between duplicates. Values for  ni trogen con- 
tent  ranged f rom 2.54% to 4.80% with an average 
variat ion of 0.02% and a max imum variat ion of 
0.07% between duplicates. 

Summary 
Sesame seed may be satisfactorily p repared  for  an- 

alysis by  use of the Hen ry  nut  slicer equipped with 
a sharp blade. 

Fo r  the determination of combined moisture and 
volatile mat te r  in both the whole and ground seed, a 
5-gram sample should be dried for 2 hours at 130~ 
in a foreed-draf t  oven. 

The A.O.C.S. official method Aa 4-38 for cottonseed 
is sat isfactory for the determinat ion of oil in sesame 
seed, provided a 2-gin. sample is reground with 0.25 
gm. of 60- to 80-mesh sand af ter  an initial 2-hour ex- 
tract ion and subsequently re-extraeted for  3 hours. 
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