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Abstract

In this study, we found that the moisture content of black sesame seeds increased in proportion to steaming time, and it
decreased in reverse proportion to the roasting temperature and time, The crude fat and crude ash contents were shown to
be in the order of steamed black sesame>raw black sesame and roasted black sesame>raw black sesame, Crude protein decreased
in reverse proportion to the steaming time, and more crude protein was found in the raw black sesame samples than in the
roasted black sesame samples. The contents of sesamin, sesamolin, and total lignans were shown to be in the order of roasted
black sesame>raw black sesame>steamed black sesame. In the steamed black sesame samples, sesamin showed its highest level
with 20 minutes of treatment, and sesamolin showed its highest level with 15 minutes of treatment. In the roasted black sesame
samples, sesamin, sesamolin, and total lignans showed their highest levels with 15 minutes of treatment at 1007C. The phenolic
compound content increased in proportion to steaming time in the steamed samples, and reached a peak after 15 minutes of
treatment at 100, and then decreased after 20 minutes. SOD-like activity reached a peak after 15 minutes of treatment, and
in the roasted sample it reached a peak after 15 minutes of treatment, and then decreased after 20 minutes. SOD-like activity
was comparatively lower than tocopherol and higher than sesamol. The intensity of electron donating ability, following 30 minute
treatments, was shown to be highest in the steamed black sesame samples after 25 minutes of treatment, and next highest in
the roasted black sesame samples after 15 minutes at 100T. The electron donating ability was comparatively lower than
tocopherol and sesamol. With regard to lecithin's antioxidant effects, the steamed samples showed a higher oxidation restriction
rate in proportion to time, and the roasted samples showed the highest rate after 15 minutes of treatment, and then decreased
after 20 minutes of treatment. For hydroxyl radical scavenging, similar scavenging activity to tocopherol, and comparatively
higher scavenging activity than sesamol, was shown in all samples: all samples showed scavenging abilities of 90% or higher.
In summary, this study applied three different treatment methods to black sesame to determine the optimum treatment
conditions, and also examined the antioxidant effects and functional characteristics. The results showed that roasting can be
used for other purposes than producing oil, and also suggested that methods other than roasting can be used in a variety of
ways in cooking. Also, the different treatment methods can be applied in cooking in a variety of ways, to enhance functionality
and preference.
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Fig. 1. Manufacturing process of black sesame.
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Table 2. Proximate compositions of black sesame prepared by different treatments

Hobr|o} REFEE

(unit: %)

Treatment conditions Moisture(%) Crude fat(%) Crude ash(%) Crude protein(%)

Raw 33.07+0.03°" 23.80:£0.06° 3.1240.01° 8.06+0.02°
10 38.61+0.01% 26.8040.02° 3.5340.01° 13.44+0.05°

Steamed 15 37.07+0.03¢ 30.88+0.01° 3.77+0.01° 8.06+0.02°
(min) 20 37.44+0.01° 27.97£0.01° 3.76+0.01° 5.37£0.01°
25 41.160.03" 26.27+0.01° 3.62+0.01° 5.37£0.01°

F-value 46709.2"" 27836.8™" 44824 635382

Raw 33.0740.03° 23.80+0.06' 3.12+0.01° 8.06:0.02°
5 3.000.02° 42.36+0.06" 5.98+0.01° 8.06+0.01°

ROfsted 10 1.2320.02° 54.34+0.02° 4.78+0.02° 10.75+0.01°
(93151) 15 0.260.02 54.0420.01° 4.90+0.02° 10.75+0.01°
20 0.09+0.028 52.4320.05° 4.96+0.01° 10.75+0.01°

5 2.33+0.04° 50.160.01° 5.40+0.01° 13.440.02°
Roasted 10 0.5620.03° 51.40+0.04° 5.43£0.01° 10.75+0.01°
(lr?l?ng 15 0.09+0.02° 52.1840.05° 4.93+0.01° 10.75+0.01°
20 0.06+0.02 49.96+0.058 5.900.01° 10.75+0.02°

F-value 518001 150059™ 25043.0" 72832.07"

D2 Means in a column by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.

™ p<0.001.
2 All value are mean+SD of 3 replications.
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Table 3. Changes in the contents of lignan in black sesame prepared by different treatments
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(unit: mg/100g seed)

Treatment conditions Sesamin Sesamolin Total lignans

Raw 613.348+0.006™" 591.569+0.010° 1204.917+0.015"
10 486.057+0.012% 458.20620.001° 944.256+0.011°
Steamed 15 591.919:0.100° 550.0810.006° 1142.000+:0.106°
(min) 20 594.704:0.005 545.630+0.020" 1140.334+0.025°
25 577.715+0.003° 546.445+0.004° 1124.160+0.007°

F-value 3691280 6.688" 1273
Raw 613.348+0.006' 591.569:£0.010' 1204.917+0.015'
5 656.374+0.003" 618.3520.003" 1274.726+0.001"
Roasted 10 891.069+0.004° 818.762::0.003° 1709.8310.007°
?fﬁi) 15 891.089:£0.003° 840.95620.005" 1732.045£0.007°
20 883.645:0.004" 819.551+0.002° 1703.196:0.006°
5 823.787+0.005" 811.646:0.004" 1635.433+0.001°
Roasted 10 865.670+0.020° 825.279+0.004° 1690.949-£0.024°
(lr(r)l?n(): 15 951.934:£0.004* 868.048:£0.003° 1819.982+0.007*
20 813.822::0.003¢ 796.691:£0.002° 1610.51320.001%

F-value 6.679™" 1.555"" 1.245™

D a~i

ok

" p<0.001.
2 All value are mean+SD of 3 replications.
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Table 4. Changes in the contents of total phenolic acid
by catechin in black sesame prepared by different treat-
ments

- ABA - FRE

Treatment conditions Total phenolic acid by catechin(mg/mL)

Tocopherol 1.82:£0.004""
Raw 0.610.001?
10 0.53+0.004°
Steamed 15 0.56+0.001
(min) 20 0.57+0.001°
25 0.620.002°
F-value 133893
Tocopherol 1.82+0.004%
Raw 0.610.001"
5 0.58+0.001'
Roasted 10 0.5620.001
90C
(min) 15 0.70+0.002°
20 0.630.003¢
5 0.67£0.001°
Roasted 10 0.68+0.007°
100T
(min) 15 0.77+0.001°
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test.  p<0.001.

2 All value are meantSD of 3 replications.
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Fig. 2. Changes in the contents of SOD-liked activity in black sesame prepared by different treatments.
Y 2~ Means in a column by different superscripts are significantly different at 5% significance level by Duncan's muitiple range test.

™ p<0.001

» All value are MeantSD of 3 replications,
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Fig. 3. Changes in the contents of electron donating ability in black sesame prepared by different treatments.
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Fig. 4. Changes in the contents of relative antioxidative effects in black sesame prepared by different treatments.
D 2 Means in a column by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.

*

" p<0.001.

2) All value are MeantSD of 3 replications.
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