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The effect of grinding time on the texture and physical properties of sesame seeds was studied.
Sesame seeds were roasted at 200°C for 10 min in an electric oven and automatically ground in an
mortar equipped with a wooden pestle revolving 40 times per minute for 5, 10, 15, 20, 30 and 50 min.

The ground sesame seeds were defatted and separated with six sieves differing in opening (26-850
pm). As the grinding time was prolonged, the weight of finer fractions with a particle size less than 53
pm increased. The amount of oil exuded from the ground seeds was determined by absorbing on
paper, reaching 12.3% in the first 5 min of grinding and increasing to 22.9% after continuous grinding
for 50 min.

The roasted sesame seeds formed an oily, soft and smooth paste after grinding, and its stickiness
increased as the grinding time was increased up to 30 min as judged by a sensory test. However, there
was no difference in the total preference.

The changes in scores evaluated by the sensory test for the ground sesame seeds generally
corresponded with the change in the amount of exuded oil for the oiliness, MMD measured with a
friction tester for the graininess, and texturometer readings for the hardness and degree of
adhesiveness.
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Electric machine used for grinding the
sesame seeds
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Fig. 2. Visual change in the sesame seeds during grinding
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100 § N = E S i Table 2. Amount of oil adhering to the surface
N I l . . and MMD values for the ground
75 | F Sieve opening sesame seeds
3 l ) — .
E; 50 N 425-850 Grmdm.g time Oil MMI?
i.j , o || [ 210-425 (min) (%) (x1077)
525 B HEREET 5 12.3+1.09%  3.980. 25
10 15.241.01°P 3.944+0.082
} L 15 17.0£0.89°  2.83%0.09"
T 10 15 2 s 50 20 17.3+1.57¢  2.66%0.11"
Grinding time (min) 30 20.1+1.26° 2.10£0.10°¢
Fig. 8. Particle-size distributions of ground sesame 50 22.9+1.23f 1.33%£0.10¢

seeds

Table 1. Change in the bulk density of
sesame seeds by grinding

Grinding time Bulk density

(min) (g/em?)
0 0.5440.042
5 0.84%0.03"
10 0.93+0.01¢
15 0.9240.01¢d
20 0.9440.01¢d
30 0.9540.02%
50 0.98+0.02¢

Different letters within the same column
show significant differences (p<<0.05).
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FAOE—LDT L E VR A, L L 50 2R
L7212 b 425~850 um DM ERS 75 2. 5% 13 L%
FLTEBY, WFnodh) IO EEITLVEE
DA BT HHFPLHD Z EDbhoi.

2) NV rEBE

T OB ORFOFRBEIRELZ NV HEICLY
Pz S OBERIC XY ERETO 0.54 g/cm® H
50.84g/cm®NEFELCHIL, 10 5 HOBE#RTIE
0.93g/cm® & 7z » 7> (Table 1). 10 L&D /N 27
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26

MMD shows the mean deviation of friction
coefficient. Different letters within the same
column show significant differences (p<<0.05).
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Table 3. Surface color of the ground sesame seeds
Grinding time .
. L value a value b value Color difference
(min)

5 36.4%0.02 7.8+0.52 15.9+0.22 —

10 36.4+0.92 8.1+0.72 16.6+0.7° 1.2+0.52

15 36.1+0.0% 9.2+0.3% 16.9%0.2° 1.8£0.1%¢
20 35.6+0.0% 9.1+0.0¢d 16.8+0.0° 1.840.0°

30 35.00.0¢ 9.3%0.0d 16.8+0.0° 2.2%+0.0°

50 36.6+0.12 8.5+0.34 16.5%0.1° 1.0£0.1%

L value, a value and b value represent the index of white-black, red-green and yellow-blue,
respectively. Color difference was calculated as v (Ly—Ls)?+ (ax—as)*+ (by—b5)?, where
Ls, asand bs are values obtained from samples ground for 5 min, and L,, a,and b, are
those obtained from samples ground for more than 5 min. Different letters within the
same column show significant differences (p<<0.05).

600 -
~ 500 |
&
\; 400 Grinding
¢ 300 | time (min)
)
oo T8
0
& 100 —e—30

0 —e—50
0 1 2

Shearrate (s )

Fig. 4. Changes in fluidity curves of sesame seeds
ground for different times
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Fig. 5. Fluidity curves plotted on a logarithmic scale
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Table 4. Flow characteristics of the ground sesame
seeds

Index in power law?

Grinding time Yield value

(min) k n (Pa)
5 — — 326

10 — — 277
15 539 0.107 92
20 358 0.135 31
30 131 0.234 9
50 100 0. 386 4

Measured with a cone-plate type of viscometer (To-
kisangyo). 2p =ky"+po, where k is the consistency
index, and » is the flow behaviour index.
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28

Table 5. Textural properties of the ground sesame seeds

Grinding time Hardness Adhesiveness  Degree of adhesiveness
(min) (kg) (em?) (em®/kg)
5 4.54+0. 142 0.08+0.042 0.02%0.012
10 2.63£0.22°  0.30+0.07"° 0.12+0.04"
15 2.27%0.23°  0.37%0.15°¢ 0.18%0.08¢
20 1.5140.184  0.3040.02%¢ 0.20+0.03¢
30 0.54+0.07°  0.27+0.04" 0.49+0.044
50 0.46+0.18¢ 0.21+0.07° 0.46+=0.04¢

All values were measured by a texturometer (GTX-2, Zenken). The degree
of adhesiveness was calculated as adhesiveness/hardness. Different letters
within the same column show significant differences (p<0.05).
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Table 6. Sensory evaluation of the ground sesame seeds

Grinding time

(min) Apparent oilyness Hardness  Oilyness Graininess Stickiness Preference
min

5 402 112 402 102 362 23

15 302b 192 30ab 212 2530 22

30 12¢ 33b 20bc 29bc 15 25

50 18b¢ 37° 10¢ 40¢ 14 - 30
Kendall’s coefficient 0.94 (.88 1.00 0.96 0.68 0.08

of concordance kK * Kk ok ok ok k ok NS.

Data are based on a ranking test by 10 panelists. Statistical significance was determined by Kendall’s
coefficient of concordance (p<<0.05) (the lower side) and by the method of Newell and MacFarlane;
different letters within the same column show significant differences (p<<0.05) (the upper side).
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