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Changes in Lignan Content and Antioxidant Activity of
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ABSTRACT This study investigated the lignan content, total phenol content, and antioxidant activities [2,2-diphenyl-
1-picrylhydrazyl (DPPH) radical scavenging and oxygen radical absorbance capacity (ORAC)] of fermented sesame
by cultivars. The results showed that the lignan contents of fermented and non-fermented sesame ranged from 2.35~6.58
mg/g and 2.17 to 6.58 mg/g, respectively. The highest total phenol contents of fermented and non-fermented sesame
were 51.90 mg gallic acid equivalent (GAE)/g and 25.94 mg GAE/g, respectively. DPPH radical scavenging and ORAC
value ranged from 37.95 to 82.57% and from 172.34 to 1,067.80 uM TE/g in non-fermented sesame and fermented
sesame, respectively. Fermented sesame had higher lignan content, total phenol content and antioxidant activities. than
those of non-fermented sesame. Fermented sesame subjected to bioconversion showed increased lignan content and

high antioxidant activity.
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Table 1. The characteristics of Sesame indicum L. by cultivar

No. Cultivar Seed coat Crop year
S-1 Pyeongan White 2014.08
S-2 Geonbaek White 2014.08
S-3 Jinyul Brown 2014.08
S-4 Kangheuk Black 2014.08
S-5 Kangan White 2014.08
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Table 2. HPLC condition of Lignan analysis for Sesame indicum
L. extracts

Instrument Conditions
Column Sunfire™ Ci3 4.6 X250 mm, 5.0 um
Detector Waters 996 Photodiode

Array Detector 285 nm

Mobile phase MeOH : Water (80:20, v/v)

(isocratic)
Flow rate 0.7 mL/min
Run time 30 min

Injection volume 10 uL
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Table 3. The content of sesamol, sesamin, sesamolin and lignan for 5 cultivars of non-fermented sesame and fermented sesame

Sample No. Sesamol (mg/g) Sesamin (mg/g) Sesamolin (mg/g) Lignan (mg/g)
S| NSV N/D? 0.78+0.01"" 1.68+0.01" 2.46+0.02°
i Fs” N/D 0.810.01' 1.76+0.01° 2.570.02"
5o NS N/D 2.48+0.00° 2.20+0.00" 4.68+0.01°
FS N/D 2.83+0.00° 2.56£0.01° 5.40+0.01°
$3 NS N/D 2.37+0.00" 3.39£0.01° 5.76+0.01°
FS N/D 2.67+0.02° 3.91%0.15° 6.58+0.17"
sS4 NS N/D 0.840.01" 1.3340.01’ 2.17+0.01'
FS N/D 0.89+0.01° 1.4620.04' 2.35+0.05"
S5 NS N/D 1.940.00" 2.25+0.01° 4.18+0.01°
FS N/D 2.17+0.00° 2.51%0.00* 4.68+0.11

YNon-fermented sesame. “Fermented sesame. Not detect.

“Means with the different letters are significantly different (P<0.05) by Duncan's multiple range test.
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Fig. 1. HPLC chromatograms of sesamol, sesamin, sesamolin
Standard (A), non-fermented S-3 extracts (B), and fermented S-3
extracts (C).
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Fig. 2. Total phenol contents of non-fermented sesame extracts
and fermented sesame extracts. Total phenol content expressed
as gallic acid equivalent (mg GAE/mL). Each bar represents
the mean+SD of triplicate determinations, n=3. Means not shar-
ing a common letter (a-i) above the bars are significantly differ-
ent (P<0.05) by Duncan's multiple range test.
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Table 4. Antioxidant activity of non-fermented sesame and fermented sesame

DPPH (%) ORAC (uM TE"/g)
Sample No. B} 3
NS FS NS FS
S-1 44.71+0.86™ 67.70+1.25° 282.25+6.83" 834.98+8.94°
S-2 46.08+0.41° 74.04+1.33° 588.00+9.61° 1,067.80+41.85°
S-3 41.14+1.248 82.57+1.15 726.97+17.87° 997.19+22.99°
S-4 44.69+0.41° 71.48+0.96° 172344631 1,020.03+11.03°
S-5 37.95+0.37" 77.73£0.47° 399.7245.728 771.49+33.70°

])Data are expressed as M Trolox equivalents (TE). ?Non-fermented sesame. ~Fermented sesame.
“Means with the different letters are significantly different (P<0.05) by Duncan's multiple range test.
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