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ABSTRACT

Background: Sorghum is a major cereal food crop used in many parts of the world. It has been grown on a subsistence level by
farmers, under various conditions of environmental stresses in the semi-arid tropics of Africa and Asia. This plant has received sig-
nificant attention because of its ability to reduce cholesterol in the blood, and its anti-dementia, antioxidant, and antimicrobial prop-
erties. It is possible to develop a functional and commercially viable sorghum variety by using superior cultivars of sorghum. The
objective of this study was to build a database of superior sorghum accession.

Methods and Results: We used 250 sorghum accessions collected from different geographical bioregions in Korea. We determined
various agronomic characters including germination rate and ear length of these accessions. To determine the antioxidant capacity,
we measured the 1,1-diphenyl-2-picrylhydrazyl radical scavenging activity, 2,2'-azino-bis (3-ethylbenzothiazoline-6-sulfonic acid)-
diammonium salt radical scavenging activity, total phenolic contents, and total flavonoid contents. Accession 189 showed higher
germination (> 80%) than the other accessions. Higher 1,1-diphenyl-2-picrylhydrazyl radical scavenging activity was observed in
11-SB-078 (RCs; 1.89 + 2.88 yg/ml), and higher 2,2'-azino-bis (3-ethylbenzothiazoline-6-sulfonic acid)-diammonium salt radical
scavenging activity was recorded in 11-SB-116 (RCs; 35.48 + 2.42 pg/ml) than in the other accessions. The ear length ranged from
15 cm to 48 cm, the total phenolic contents ranged from 3 mg - GAE/g to 77 mg - GAE/g, and total flavonoid contents ranged from
0.09 mg - QE/gto 1.07 mg - QE/g.

Conclusions: Among 250 sorghum accessions, we selected 10 with both superior agronomic characters and highly functional food
quality.
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Table 1. The number of sorghum accessions by region in Korea.

Accession region The number of accessions

Chungcheong-do 27
Gangwon-do 124
Gyeonggi-do 14

Gyeongsang-do 48
Jeolla-do 37
Total 250
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Fig. 1. Frequency of germination rate in sorghum
accession. Germination rate range is (a);
100%, (b); from 90% to 100%, (c); from 80%
to 90%, (d); below 80%.
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Table 2. Ear length of sorghum accession of top 10 percent
among the whole accession used for this study.

Accession Earlength Accession Ear length
No. (cm) No. (cm)
11-SB-026 41.0 £ 4.3%* 13-SB-027 37.0+1.0
11-SB-085 42.0 £ 2.6° 13-SB-029 384+ 1.5
12-SB-001 36.7+1.5 13-SB-034 41.2+0.7°
12-SB-026 35715 13-SB-036 40.7 £ 0.4°
12-SB-038 364+15 13-SB-039 36.0£1.0
12-SB-067 36.3 +£0.2 13-SB-041 38.0+1.0
12-SB-068 376 +£0.5 13-SB-043 360+ 1.0
12-SB-070 42.4 £1.5° 13-SB-046 36.0+1.0
12-SB-071 39.0+ 26 13-SB-047 39.0+43
12-SB-072 42.0+1.0° 13-SB-111 357115
12-SB-073 479+ 0.7¢ 13-SB-126 349+0.7
12-SB-074 385105 13-SB-146 377125

13-SB-021 37.0+£20
Means + SE 249+04

Mean values + standard error from triplicate separated experiments
are shown. *Means within a column followed by the same letter are
not significantly different based on the DMRT (p < 0.05).

Table 3. DPPH free radical scavenging activity of sorghum
extraction of top 10 percent.

Accession DPPH RCs Accession DPPH RCsq
No. (1g/ml) No. (1g/me)
11-SB-029 4,59 £ 1.12%* 12-SB-032 14.37 £9.43
11-SB-048 16.97 £ 0.76 12-SB-033 15.01 = 8.80
11-SB-052  14.34 £ 2.45 12-SB-046 4.07 £2.77¢
11-SB-054 17.07 +20.43 12-SB-048 12.53 +£1.26
11-SB-065 13.73 £ 6.02 13-SB-039 12.09 + 3.47
11-SB-071  11.41 +£2.12 13-SB-095 7.72 +3.83
11-SB-072  15.32 +3.37 13-SB-123 12.92 £3.95
11-SB-078 1.89 + 2.88* 13-SB-125 17.02 +£1.23
11-SB-098 16.78 + 3.52 13-SB-126 16.80 = 5.28
11-SB-100 8.07 £ 1.52* Gumeunchalsusu 51.25 + 4.12
11-SB-101  14.80 £ 0.50  Bulkeunchalsusu 54.51 + 7.49
11-SB-123 7.97 £2.30% Neulsusu 169.92 + 4.96
12-5B-006  15.85 +1.94 Jangsusu 36.28 £ 6.32
12-SB-019  15.81 + 2.21 Ascorbic acid 6.40 = 4.10°
12-SB-027 3.85 £ 4.22° BHT 225.60 £ 3.50

12-SB-031 14.91 + 3.06
Means + SE 61.4+4.7

DPPH; 1,1-Diphenyl-2-picryl-hydrazyl. RCs; amount required for
50%. Mean values + standard error from triplicate separated
experiments are shown. *Means within a column followed by the same
letter are not significantly different based on the DMRT (p < 0.05).
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Table 4. ABTS free radical scavenging activity of sorghum
extraction of top 10 percent among the whole accession
used for this study.

Accession ABTS RCs5, Accession ABTS RC;5q
No. (1g/ml) No. (ug/ml)
11-SB-016  66.68 £ 7.16 11-SB-123 68.57 £9.27
11-SB-029  44.43 + 3.08%** 13-SB-018 40.72 + 6.08*
11-SB-048 63.92 +7.48 13-SB-039 53.13 £ 0.69
11-SB-057 58.19 + 2.56 13-SB-041 51.85 £ 25.39
11-SB-065 64.05 + 5.05 13-SB-050 56.40 £ 7.04
11-SB-067 51.87 + 4.97 13-SB-096 60.87 £ 7.83
11-SB-072  66.27 + 2.24 13-SB-123 52.38 £ 3.21
11-SB-091 65.32 £ 3.19 13-SB-126 58.94 + 2.34
11-SB-098 49.43 + 2.36 13-SB-128 56.67 £ 4.51
11-SB-100  65.65 = 1.73  Gumeunchalsusu 178.54 + 4.37
11-SB-109  59.23 £5.95  Bulkeunchalsusu 158.00 + 6.72
11-SB-110  46.78 £ 5.70 Neulsusu 320.70 £ 22.81
11-SB-116  35.48 + 2.42? Jangsusu 87.91 £ 4.36
12-SB-031 68.55 +4.77  Ascorbicacid 32.40 + 3.30°
12-SB-045 46.87 £ 5.51 BHT 51.60 + 8.50

12-SB-046  56.50 + 8.09
Means + SE 1404+ 7.6

ABTS; 2,2>-Azino-bis(3-ethylbenzothiazoline-6-sulfonic acid) diammonium
salt. RCso; amount required for 50%. Mean values + standard error
from triplicate separated experiments are shown. *Means within a
column followed by the same letter are not significantly different
based on the DMRT (p < 0.05).
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Table 5. Total phenolic contents of sorghum extraction of top 10
percent among the whole accession used for this study.

Table 6. Total flavonoid contents of sorghum extraction of top 10
percent among the whole accession used for this study.

A . Total phenolic . Total phenolic . Total flavonoid . Total flavonoid
ccession Accession Accession Accession
No. content No. content No. content No. content
(ng - GAE"/g) (mg + GAE/g) (mg - QE"/g) (mg - QF/g)
11-SB-016  64.95 + 0.77 11-SB-122 63.52 £0.72 11-SB-011 0.75 + 0.06 13-SB-011 0.72 £ 0.01
11-SB-029 60.16 £ 1.11 11-SB-123 63.26 £ 0.62 11-SB-013  0.62 + 0.00 13-SB-013 0.88 + 0.04°
11-SB-048 72.57 £ 1.60**  12-SB-006 67.90 £ 0.47 11-SB-014  0.66 + 0.02 13-SB-029 0.65 +0.19
11-SB-052 69.18 + 0.58° 13-SB-095 61.77 £ 0.19 11-SB-062  0.72 + 0.06 13-SB-052 0.64 £ 0.03
11-SB-054 58.84 + 0.74 13-SB-096 61.83 £0.13 11-SB-082  0.73 + 0.00 13-SB-059 0.65 + 0.02
11-SB-071  63.60 = 0.75 13-SB-123 68.06 + 0.16° 11-SB-085  0.71 + 0.01 13-SB-077 0.62 £ 0.05
11-SB-078  64.90 + 0.32 13-SB-125 57.66 £ 0.20 11-SB-114 1.07 £ 0.00*  13-SB-097 0.61 £ 0.05
11-SB-083 70.94 + 0.37° 13-SB-126 69.01 £ 0.16 12-SB-008  0.70 + 0.02 13-SB-114 0.73 £ 0.05
11-SB-089 55.78 £ 0.47 13-SB-128 64.27 £0.19 12-SB-016  0.73 + 0.02 13-SB-116 0.81 £ 0.05
11-SB-098 74.31 +0.73° 13-SB-158 57.26 £ 0.05 12-SB-017 0.87 +0.02° 13-SB-145 0.63 +0.03
11-SB-099  64.90 £ 0.07 Gumeunchalsusu 58.50 + 0.96 12-SB-018  0.75 + 0.03 Gumeunchalsusu 0.42 + 0.03
11-SB-100  59.60 + 0.85 Bulkeunchalsusu 71.24 + 1.04* 12-SB-025  0.64 + 0.02 Bulkeunchalsusu  0.44 + 0.00
11-SB-102  59.35 + 0.54 Neulsusu 18.85 + 0.04 12-SB-027  0.64 + 0.03 Neulsusu 0.80 + 0.05
11-SB-110 71.78 + 1.09* Jangsusu 68.61 £0.75% 12-SB-038  0.64 + 0.04 Jangsusu 0.46 + 0.03
11-SB-116  77.11 £ 0.73% 12-SB-052  0.62 + 0.02
Means + SE 29.9+0.3 Means + SE 0.4+0.0

YGAE; Gallic acid equivalents. Mean values * standard error from
triplicate separated experiments are shown. *Means within a column
followed by the same letter are not significantly different based on the
DMRT (p <0.05).
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YQE; Quercetin equivalents. Mean values + standard error from
triplicate separated experiments are shown. *Means within a column
followed by the same letter are not significantly different based on the
DMRT (p < 0.05).
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Fig. 2. Seeds of selected superior sorghum accessions. (a); 11-SB-029, (b); 11-SB-079, (0); 11-SB-098, (d); 11-
SB-123, (e); 12-SB-068, (f); 13-SB-039, (g); 13-SB-096, (h); 13-SB-123, (i); 13-SB-125, (j); 13-SB-126.

Table 7. Region of collecting selected superior sorghum accession in Korea.

Asseccion No. Region Latitude Longitude Altitude (m)
11-SB-029 Hoengseong-gun, Gangwon-do 3793329.41" 128°01'40.58" 150
11-SB-079 Hoengseong-gun, Gangwon-do 37228'59.54" 128°10'33.68" 493
11-SB-098 Inje-gun, Gangwon-do 37945'58.62" 128°02'45.18" 350
11-SB-123 Inje-gun, Gangwon-do 3795226.74" 128°15'35.76" 380
12-SB-068 Yeoncheon-gun, Gyeonggi-do 38°11'35.39" 127°06'56.71" 109.36
13-SB-039 Gunsan-si, Jeolla-do 35°59'29.02" 126°47'00.55" 12.50
13-SB-096 Hoengseong-gun, Gangwon-do 37°33'30.75" 128°13'37.80" 552.67
13-SB-123 Gunsan-si, Jeolla-do 35°59'06.11" 126°47'47.38" 23.09
13-SB-125 Gunsan-si, Jeolla-do 35°58'03.64" 126°44'11.86" 15.33
13-SB-126 Gapyeong-gun, Gyeonggi-do 37°4529.32" 127°30'04.56" 136.66

Table 8. The agronomic characters of collecting selected superior
sorghum accession in Korea.

Asseccion Germination Culm length Earlength  Ear width
No. rate (%) (cm) (cm) (cm)
11-SB-029 79+2.5 1443+6.1 183+£15 8320
11-SB-079 90+3.5 2743+3.0 320+£1.0 19.6+1.5
11-SB-098 80+0.5 179.0+3.6 250+£3.0 11.6+0.5
11-SB-123 86+1.5 185.6+2.0 227+05 7.6%1.1
12-SB-068 100+0.0 321.6+4.1 376+£05 9.5%0.,5
13-SB-039 100+0.0 288.6+1.5 36.0+£1.0 13.1+0.3
13-SB-096 100+£0.0 2793+6.0 160+£1.0 7.4£05
13-SB-123 94+5.0 3083+76 320+£10 9.0+1.0
13-SB-125 100+£0.0 3153+4.1 320+£1.0 13.0+2.0
13-SB-126  96+0.0 287.0+2.0 349+0.7 125%6.2

Mean values + standard error from triplicate separated experiments
are shown.
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