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ABSTRACT Sorghum has been consumed as one of the
important staple food in the semiarid tropics of Africa and
Asia. Sorghum is rich in starch, protein, essential vitamins
and minerals and grows relatively well in dry climate regions
when it compared with other staple food crops. Sorghum
has taken an increased interest due to several studies that
report about the beneficial effects of sorghum on human
health. In the present study, we investigated the antioxidative
and activity of extract of milling by-products (hull and bran)
of Korean sorghum cultivar, ‘Hwanggeaumchal’ as well as its
grain. Hull extract showed the highest total polyphenol contents
(29.7+0.2 mg GAE/100 g) and major four pigments content
(322.6+14.5 mg/100 g). From results of 2,2'-azinobis-(3-
ethylbenzothiazoline-6-sulfonate (ABTS) radical scavenging
activity, hull extract (ICsp, 6.3+0.1 pug/ mL) was also showed
the strongest antioxidative effects. Bran and grain showed
similar polyphenol, pigments contents and antioxidative effects.
We determined cell viability by MTT assay and evaluated
the anti-inflammatory activity by measuring nitric oxide (NO)
of hull, bran and grain methanol extract (0.5% HCI v/v) on
RAW 264.7 cells. Hull extract treatment was significantly
decreased NO production with dose-dependant manner. Api-
geninidin as one of the major pigment of hull was showed
inhibitory activity against NO production without cytotoxicitiy.
Therefore, sorghum milling by-products can be used as a
good source of antioxidative and anti-inflammatory agents.

Keywords : antioxidative activity, anti-inflammatory activity,
sorghum, hwanggeumchal, milling by-product
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Table 1. Crude extracts contents according to different solvents
from milling by-product and grain of sorghum.

Milling by-product (%)"

Solvents Grain (%)

Hull Bran
MeOH 4.9+0.4 18.7+1.7 6.0+1.3
MeOH (0.5%(v/v)HCI)  15.0+=0.9 14.2+2.1  14.1£1.9
EtOH 4.4+0.7 30.9+£2.5 5.6£1.3
70% EtOH 6.9+0.1 15.1£0.9 6.6:0.4

YAll values are meantSD (n=3).
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Table 2. Contents of total polyphenol and ABTS radical scavenging activity of grain and milling by-product of sorghum.

Total polyphenol (mg GAE/100 g)l) ABTS radical scavenging activity (ICso, ug/mL)l’z)

Solvents Hull Bran Grain Hull Bran Grain

MeOH” 29.4+0.4° 10.240.4° 12.9+0.4° 6.8+0.4" 19.9+0.0° 29.6+1.8°
MeOH (0.5%(v/v)HC1)” 26.8+0.0° 16.0+0.9" 13.4+0.0° 10.4+1.0° 26.240.0° 23.240.5°
EtOH” 27.240.1° 17.4+1.0° 11.8+0.1° 9.2+0.4° 27.0+0.8" 27.746.2°
70% EtOH® 29.7+0.2* 13.5+0.4° 14.5+0.0° 6.3+0.1° 25.4+0.4° 23.0+0.7°

YAll values are mean+SD (n=3).

Concentration at which 50% inhibition is achieved.

*Means are significantly different (p<0.05) by Duncan’s multiple range test. Mean values in same line with different letter of
total polyphenol and ABTS radical scavenging activity, respectively, are significantly different.

Table 3. Major natural pigments content according to the extraction solvents in milling by-product and grain of sorghum.

Natural pigment contents (mg/100 g of dry weight)”

Extraction solvent Luteolinidin Apigeninidin Luteolin Apigenin Total”
MeOH 16.1+0.3 42.7+0.8 20.240.1 204.24+7.4 283.247.0°
Hull MeOH (0.5%(v/v)HCI) 32.5+1.5 88.1+2.3 32.043.3 176.6£3.5 322.6+14.5°
EtOH 11.8+0.1 43.340.5 18.5+£0.7 193.4+4.5 266.9+5.5"
70% EtOH 8.6+0.2 18.6+0.2 22.9+1.1 193.24£3.0 243.3+3.9°
MeOH 10.9+0.7 31.9+0.7 5.7£0.2 8.4+2.2 56.943.1°
Bran MeOH (0.5%(v/v)HCI) 11.6+1.6 80.0+£5.5 9.4+0.2 20.5+2.3 121.549.3°
EtOH 4.6+0.4 31.6+0.5 3.1£0.1 4.6:0.6 44.0+0.2°
70% EtOH 12.0+0.4 13.9+1.2 6.8+0.2 12.7£0.6 453+2.7°
MeOH 2.5+0.3 57.3£1.3 1.1+£0.2 1.8+0.3 63.0+1.2°
Grain MeOH (0.5%(v/v)HCI) 1.240.1 123.7+1.6 2.540.1 4.1+0.2 131.5£1.6"
EtOH 1.7+0.2 26.5+4.0 1.1+0.4 2.2+0.8 31.6+3.7°
70% EtOH 1.1+0.1 19.7+0.8 1.2+0.2 1.9+0.4 23.9+1.0°

YAll values are meantSD (n=3).

?Means are significantly different (p<0.05) by Duncan’s multiple range test.
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Fig. 1. Effects of sorghum milling by-product methanol-extract (containing 0.5% HCI) (A) and four pigments on cytotoxicity
(B) in RAW 264.7 cells. Each of samples was treated with different concentrations in RAW 264.7 cells for 48 hr. Results
are expressed as meantSD (n=3) and means are significantly different (p<0.05) by Duncan's multiple range test. Mean
values in same column with different letter are significantly different. C1: luteolinidin, C2: apigeninidin, C3: luteolin,
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Fig. 2. Effects of sorghum milling by-product methanol-extract (containing 0.5% HCI) (A) and four pigments on NO production
(B) in LPS-induced RAW 264.7 cells. Each of samples was treated with different concentrations in RAW 264.7 cells.
Results are expressed as mean+SD (n=3) and means are significantly different (p<0.05) by Duncan's multiple range test.
Mean values in same column with different letter are significantly different. C1: luteolinidin, C2: apigeninidin, C3:

luteolin, C4: apigenin.
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