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Antioxidant and Antimicrobial Activities of Sorghum
Germplasms Introduced from USA
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Abstract - This study was carried out to evaluate the agronomic characteristics and biological activities of Sorghum bicolor
germplasms introduced from USA. Plant height, stem diameter, tiller number, leaf length, leaf width, leaf vein color, ear
type, ear length and ear width have different from the cultivated accessions. Sweet-N-Sterile (#4) showed the tallest height,
widest ear-width and stem diameter. Most of Sorghum bicolor plants may be available to use for bio-energy from these
results showing big biomass. Antioxidant activities of 11 cultivars collected from USA were examined by DPPH assay and
reducing power. Among the cultivars, Premium stock (#1), Early Sumac (#7), SS Silage (#9) and WGF Grain Sorghum
(#11) showed a significantly higher antioxidant activity in comparison to others. Early Sumac (#7) and SS silage (#9)
showed more strong reducing power activities than a-tocopherol, a positive control. Premium stock (#1), Sweet-N-Sterile
(#4), Early Sumac (#7) and SS Silage (#9) were also showed high antioxidant activities by DPPH assay and reducing power
experiment. BMR Gold I (#3) displayed strong antimicrobial activity against Escherichia coli at minimum inhibitory
concentrations (125 pg/ml).
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Fig. 1. Appearances of Sorghum bicolor seeds used in
these experiments.
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Table 1. List of strains and media used for antimicrobial experiment

Microorganism Media KCTC number Incubation temperature(C)
Bacillus subtilis Nutrient 3728 30
Staphylococcus aureus Micrococcus 1916 37
Salmonella typhimurium Nutrient 1925 37
Escherichia coli Nutrient 1924 37
Klebsiella pneumonia Nutrient 2001 37

Table 2. Plant height, stem diameter and tiller number of Sorghum bicolor germplasms introduced from USA

Cultivars accession

Plant height (cm)'

Stem diametelr(cm)T Tiller number’

Premium stock(#1) 342.7 £ 2.5
BMR Gold II(#2) 287.7 £ 5.5
BMR Gold I #3) 231.0 £ 1.0
Sweet-N-Sterile(#4) 416.2 + 3.6
Scott 415(#5) 150.5 £ 0.5
Scott 421(#6) 76.7 £ 1.5
Early Sumac(#7) 2252 + 0.3
Hegari(#8) 167.2 = 1.0
SS Silage(#9) 2742 + 3.3
Grain Sorghum Milo-broomcorn(#10) 120.5 + 2.5
WGF Grain Sorghum(#11) 1152 +£ 5.3

2.5 + 0.1 2
24 +02
2.1 £ 0.1
2.6 £ 0.1
24 £ 03
22 + 0.1
23 +£02
24 £ 02
2.6 £ 0.5
24 £ 0.1
24 + 0.1

LW W W W W W W W N DN

"Values are expressed as mean + S.D. of data obtained from three independent experiments.
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Table 3. Leaf length, leaf diameter and leaf vein color of Sorghum bicolor germplasms introduced from USA

Cultivars accession

Leaf length(cm)T

Leaf diameter(cm)T Leaf vein color

Premium stock(#1) 105.8 £ 0.8 42 +£03 white
BMR Gold II(#2) 812 +£ 1.0 8.8 £ 0.8 white
BMR Gold I (#3) 782 +£ 1.3 82+ 0.3 white
Sweet-N-Sterile(#4) 743 £ 0.6 6.8 £ 0.8 white
Scott 415(#5) 58.0 = 1.0 85+ 0.5 white
Scott 421(#6) 477 £ 0.6 9.5+ 0.5 white
Early Sumac(#7) 61.7 + 1.2 6.2 + 03 white
Hegari(#8) 66.7 = 0.6 52+£03 white
SS Silage(#9) 102.5 £ 0.5 85+ 0.5 white
Grain Sorghum Milo-broomcorn(#10) 575 + 1.8 42 £ 0.3 white
WGF Grain Sorghum(#11) 76.0 = 1.0 72 £ 03 white
"Values are expressed as mean = S.D. of data obtained from three independent experiments.

Table 4. Ear type, ear length and ear width of Sorghum bicolor germplasms introduced from USA

Cultivars accession Ear-type" Ealr-length(cm)T Ear-width'
Premium stock(#1) 1 32.8 £ 0.8 212 £ 0.8
BMR Gold II(#2) 9 243 + 3.1 11.7 £ 1.5
BMR Gold I #3) 8 192 £ 19 88 £ 0.8
Sweet-N-Sterile(#4) 4 412 £ 1.1 10.8 + 1.0
Scott 415(#5) 4 357 £ 0.6 58 £0.8
Scott 421(#6) 9 157 £ 1.2 52 +13
Early Sumac(#7) 6 15.5 £ 0.5 87+ 15
Hegari(#8) 9 23.5 £ 0.5 32 +03
SS Silage(#9) 8 17.0 £ 2.0 52+ 03
Grain Sorghum Milo-broomcorn(#10) 6 217 £ 1.5 3.8 +£0.8
WGF Grain Sorghum(#11) 6 265 £ 1.3 62 + 03

"Values are expressed as mean + S.D. of data obtained from three independent experiments.

])Ear-type: 1, Very lax panicle; 2, Very loose erect primary branches; 3, Very loose erect primary branches; 4, Loose erect primary
branches; 5, Loose drooping primary branches; 6, Semi-loose erect primary branches; 7, Semi-loose drooping primary branches; 8,
Semi-compact elliptic; 9, Compact elliptic; 10, Compact oval; 11, Half broom; 12, Broom

44>9] DPPH radical £4%

4=9] DPPHE 0|83t &4 AA A3}, Premium stock
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Table 5. DPPH" free radical scavenging activity in Sorghum
bicolor

Cultivars accession RC502)T(ug/ml)
Premium stock(#1) 153 £ 0.1
BMR Gold II(#2) 167.9 + 1.7
BMR Gold I #3) 176.6 = 3.6
Sweet-N-Sterile(#4) 239 £ 0.5
Scott 415(#5) 1228 + 1.4
Scott 421(#6) 163.9 + 0.4
Early Sumac(#7) 14.1 £ 0.2
Hegari(#8) 1248 + 1.7
SS Silage(#9) 147 £ 0.6
Grain Sorghum Milo-broomcorn(#10)  161.5 £ 2.7
WGF Grain Sorghum(#11) 16.0 = 0.8
a-tocopherol 12.0
BHA” 14.0
BHT" 34.0

"DPPH : 2,2-diphenyl-2-picryl-hydrazyl,

YRCso(1g/ml) : Amount required for 50% reduction of DPPH
after 30min. Each value is mean standard deviation of three
replicate tests,

BHA : Butylated Hydroxyanisole,

“BHT : Butylated Hydroxytoluene.

"Values are expressed as mean = S.D of data obtained from
three independent experiments.
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Fig. 2. Reducing power of extractant from Sorghum bicolor seeds. Values are expressed as mean S.D. of data obtained

from three independent experiments.
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Table 6. Antimicrobial activities in Sorghum bicolor using 2-fold dilution assay

MIC(g/ml)

Cultivars accession Bacteria strain (+) Bacteria strain (—)

S.a” B.s” S.t” K.pz) E.c”
Premium stock(#1) 1000 250 500 250 1000
BMR Gold II(#2) 1000 1000 >1000 >1000 1000
BMR Gold I #3) 500 250 500 250 125
Sweet-N-Sterile(#4) 1000 250 500 250 1000
Scott 415(#5) 1000 1000 1000 1000 1000
Scott 421(#6) >1000 1000 >1000 1000 500
Early Sumac(#7) 500 500 500 250 500
Hegari(#8) 500 1000 1000 >1000 1000
SS Silage(#9) 500 1000 >1000 >1000 1000
Grain Sorghum Milo-broomcorn(#10) >1000 1000 >1000 >1000 500
WGF Grain Sorghum(#11) >1000 500 500 500 1000

Tetracyclin 8 8 8 8 8

“The MIC value against bacteria were determined by the serial 2-fold dilution method.
’Sa: Staphylococcus aureus, B.s : Bacillus subtilis, S.t : Salmonella typhimurium, K.p : Klebsiella pneumonia, E.c : Escherichia coli
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