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Antioxidant Capacity of Colored Barley Extracts by Varieties
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Abstract

This study evaluates the antioxidant capacity of 40 varieties of colored barley and hulled barley. For
investigation of the antioxidant capacity as well as the contents of anthocyanin, color intensity, total phenolic
acids contents, SOD-like activity, samples were extracted in ethanol with 0.1% TFA. The content of antho-
cyanin was measured spectrophotometrically. The total phenolic acid content was analyzed by using th Folin-
Ciocalteu method, and the color intensity was determined by using the color difference meter. The results
showed that in the anthocyanin content and color intensity of colored barley there were significant differences
according to their varieties. The resulting concentration levels were divided into three groups: Group I (high),
Group II (medium), and Group III (low). In the measurements of antioxidant capacity, significant differences
(p<0.05) were found among varieties in those groups. Colored barley was higher in electron-donating capa-
bility, SOD-like activity, inhibitory effects on lecithin oxidation, and hydrogen radical-scavenging ability.
Meanwhile, from different antioxidant tests, No. 26, 27, 34, and 35 varieties measured high in antioxidation
ability fell into Group I high in the anthocyanin content. This results suggest that the anthocyanin content

has a significant relationship on antioxidant activity.
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Table 1. The name of 40 varieties of colored barley

No. No. Varieties

Colored barley 1 HB14877-BG-BSP-7-1-2
Colored barley 2 HB14877-BG-BSP-7-2-3
Colored barley 3 HB14877-BG-BSP-7-3-1
Colored barley 4 HB14855-BG-BSP-4-1-1
Colored barley 5 HB14855-BG-BSP-4-1-3
Colored barley 6 HB14855-BG-BSP-4-2-1
Colored barley 7 HB14854-BG-BSP-2-1-2
Colored barley 8 HB14854-BG-BSP-2-1-3
Colored barley 9 HB14854-BG-BSP-2-2-1
Colored barley 10 HB14747-B-42-1-1-1
Colored barley 11 HB14747-B-42-1-2-1
Colored barley 12 HB14747-B-42-1-2-2
Colored barley 13 HB14747-B-42-1-2-3
Colored barley 14 HB14675-B-44-1-1-3
Colored barley 15 HB14675-B-44-1-2-1
Colored barley 16 HB14675-B-44~1-2-3
Colored barley 17 HB14675-B-44-1-3-1
Colored barley 18 HB14675-B-44-1-3-2
Colored barley 19 HB14666-BSP-144-2-3-1
Colored barley 20 HB14666-BSP-144-2-3-2
Colored barley 21 HB14666-BSP-144-2-3-3
Colored barley 22 HB14647-B-6-1-1-1
Colored barley 23 HB14647-B-6-1-1-2
Colored barley 24 HB14647-B-6-1-1-3
Colored barley 25 HB14647-B-6-1-2-2
Colored barley 26 HB14647-B-6-1-2-3
Colored barley 27 HB14644-B-14-1-1-2
Colored barley 28 HB14644-B-14-1-1-3
Colored barley 29 HB14644-B-14-1-2-2
Colored barley 30 HB14644-B-14-1-2-3
Colored barley 31 HB14644-B-14-1-3-1
Colored barley 32 HB14218-B-53-1-2-1-1
Colored barley 33 HB14218-B-53-1-2-1-2
Colored barley 34 HB14218-B-53-1-2-1-3
Colored barley 35 HB14181-B-7-1-1-2-1
Colored barley 36 HB14181-B-7-1-1-2-3
Colored barley 37 HB14181-B-7-1-1-3-1
Colored barley 38 HB14181-B-7-1-1-3-2
Colored barley 39 HB14181-B-7-1-1-3-3
Colored barley 40 HB14181-B-7-1-2-1-3
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Table 2. Color values of 40 varieties of colored barley, Chunchu naked barley and hulled barley

No. Lightness Redness Yellowness W1
Colored barley 1 76.9510.81 2441015 11.59*0.58 74.09
Colored barley 2 73.23%3.16 2.61%£0.44 12.0610.44 70.52
Colored barley 3 7367%1.18 2.83+0.12 11.12+0.34 71.28
Colored barley 4 71.65t2.91 2.85+0.29 10.7710.48 69.54
Colored barley 5 73.5710.66 3.07+0.06 9.21%0.10 71.84
Colored barley 6 7277+1.18 2.93+0.17 11.09+0.48 70.45
Colored barley 7 71.22%£0.99 3421022 10.80+0.18 69.07
Colored .barley..8 71.99%3.10 2.91+0.50 11.74+0.78 69.49
Colored barley 9 70.6111.10 2.79+0.03 10.86+0.02 68.54
Colored barley 10 7430207 246 £0.06 10.689*0.29 72.05
Colored barley 11 77.060.79 243017 11.32+0.87 74.31
Colored barley 12 74.00+1.49 2.2910.25 13.17+0.33 70.77
Colored harley 13 7530+ 1.67 2411034 11.32£0.65 72.73
Colored barley 14 73.69X0.72 2.31%0.12 12.07%0.11 70.96
Colored barley 15 73.41%2.28 1.88+0.15 12.71+0.55 70.47
Colored barley 16 78.96+1.75 1.84+0.23 11.89*1.04 75.76
Colored barley 17 75.71£1251 2.35=0.09 11.55£0.16 73.01
Colored barley 18 77.0411.40 2.28+0.12 11.63+0.19 74.16
Colored barley 19 72.15+0.87 3.44%0.11 12.83+0.16 69.14
Colored barley 20 76.86+0.45 2.6910.28 11.87£0.52 73.86
Colored barley 21 77.43%1.35 2.48%+0.18 10.54+054 74.97
Colored barley 22 76.00+1.22 294%Q.11 9.87%0.18 73.89
Colored barley 23 72.21+1.02 3.08+0.18 12.97£0.66 69.18
Colored barley 24 64.60+1.37 2667+0.16 12.26+0.41 62.44
Colored barley 25 71.75%2.10 2.6610.09 10431032 69.77
Colored barley 26 67.01+1.41 2.71+0.15 11.3210.81 65.02
Colored barley 27 73.23£2.20 217+0.43 10.96+0.18 70.99
Colored barley 28 71.41+0.44 2.54%0.07 12.22%0.08 68.80
Colored barley 29 73.57+1.43 1.95+0.23 11.67%+0.48 71.04
Colored barley 30 74.00£0.57 2.4310.09 12.92+0.46 70.87
Colored barley 31 73.04+1.24 2.43+0.09 11.63£0.06 70.54
Colored barley 32 71.99+1.25 2.8610.08 10.68+0.51 69.89
Colored barley 33 72.20+1.81 1.75+0.16 11.82+0.23 69.74
Colored barley 34 73.05%£097 2.14%0.12 10.9310.54 70.84
Colored barley 35 67.56+2.27 3.72*+0.18 8.2810.40 66.31
Colored barley 36 70.311.35 2.9310.15 9.60+0.45 68.65
Colored barley 37 63.8911.70 3.0510.11 9.02+0.03 67.47
Colored barley 38 69.42+1.50 3571010 880026 67.98
Colored barley 39 70.2070.40 3.30+0.19 13.14£0.74 67.26
Colored barley 40 78.08£0.08 1.18£0.03 11.04%0.11 75.43
Chunchu naked barley 63.9415.64 3.14+0.29 16.73£0.42 60.13

Hulled barley 69.263.20 2621014 16.34+0.21 65.09
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Table 3. Absorbance at 535 nm of 40 varieties of colored
barley, Chunchu naked barley and hulled barley

No. Abs No. Abs
Colored barley 1 0.221 Colored barley 22 0.715
Colored barley 2 0.252 Colored barley 23 0.416
Colored barley 3 0.756 Colored barley 24 0.414
Colored barley 4 0.652 Colored barley 25 0.364
Colored barley 5 1.224 Colored barley 26 0.606
Colored barley 6 0.335 | Colored barley 27 0.298
Colored barley 7  0.416 | Colored barley 28 0.484
Colored barley 8 0.355 Colored barley 29 0.267
Colored barley 9 0.341 Colored barley 30 0.340
Colored barley 10  0.502 | Colored harley 31 0.355
Colored barley 11  0.521 Colored barley 32 0.474
Colored barley 12 0.262 Colored barley 33 0.314
Colored barley 13 0.508 Colored barley 34 0.971
Colored barley 14 0.458 Colored barley 35 1.180
Colored barley 15 0.170 Colored barley 36 1.072
Colored-barley -16-- 0.212 - | -Colored-barley 37 0.788
Colored barley 17 0.614 Colored barley 38 1.042
Colored barley 18 0.473 Colored barley 39 0.191
Colored barley 19  0.592 Colored barley 40 0.113
Colored barley 20 0.439 Chunchu naked barley  0.096
Colored barley 21  0.499 || Hulled barley 0.050
A Aol 7k YL, 70 o) e WIgks 2 25%2) f-43e)
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39, 4001l tH(Table 4).
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Table 4. The grouping of 40 varieties of colored barley

Group No. %
Colored barley 3, 4, 5, 22, 26, 27, 34, 35, ._
Group I 36, 38 25
Groupl Col(?red barley 1, 11, 13, 17, 18, 20, 21, 25, 25
32, 37
Colored barley 2, 6, 7, 8, 9, 10, 12, 14, 15, _
Groupll 15 ™19 03 "04. 28, 29, 30, 31, 33, 39, 40 0
Total 40 100

Foldth A% 3 40%(No. 22, 33, 31, 19, 23, 9, 20, 32, 12,

29, 24, 26, 27, 28, 16, 25)7} 0.192~0.259 mg/mL "] 2]
A5g FHdle Ao vehgr
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Table 5. Antioxidative effects of 40 varieties of colored barley, Chunchu naked barley and hulled barley

Total phenolic Electron donation  SOD-like Relative Hydroxyl radical Hydrogen radical
No. acid contents activity activity antioxidative scavensing scavenging

(mg/mL) (%) (%) effects (%) activity (% (%)
Colored barley 1 0.36 56.84 91.32 87.21 65.20 50.82
Colored barley 2 0.34 66.16 89.24 87.53 65.00 51.96
Colored barley 3 0.28 68.76 96.46 84.09 26.40 34.79
Colored barley 4 0.27 68.12 96.54 84.67 31.00 34.69
Colored barley 5 0.41 40.57 96.76 89.45 53.40 39.20
Colored barley 6 0.30 64.05 91.38 90.51 64.20 45.82
Colored barley 7 0.40 62.60 91.78 90.51 61.60 46.39
Colored barley 8 0.30 78.10 94.01 89.15 63.20 49.31
Colored barley 9 0.23 74.04 91.76 88.19 64.40 46.06
Colored barley 10 0.27 74.77 95.44 82.77 50.00 35.76
Colored barley 11 0.33 48.09 96.67 83.92 48.80 34.23
Colored barley 12 0.22 46.18 95.67 78.42 49.00 3751
Colored barley 13 0.30 72.21 95.74 80.08 53.20 34.95
Colored harley 14 0.14 67.08 96.11 83.30 50.40 35.83
Colored barley 15 0.12 69.25 092.55 84.95 64.80 46.32
Colored barley 16 0.19 63.21 95.33 87.59 43.80 30.98
Colored barley 17 0.34 60.85 95.84 89.72 50.00 33.54
Colored barley 18 0.27 50.82 96.24 88.79 49.40 31.84
Colored barley 19 0.24 71.08 96.26 89.10 61.80 33.59
Colored barley 20 0.23 71.80 95.60 76.40 54.20 36.06
Colored barley 21 0.28 70.94 96.76 93.84 34.40 34.49
Colored barley 22 0.26 78.76 96.37 94.01 47.80 36.70
Colored barley 23 0.24 79.76 95.22 83.56 48.40 37.93
Colored barley 24 0.19 85.10 94.33 90.36 51.20 39.90
Colored barley 25 0.22 81.70 91.76 83.69 63.60 39.07
Colored barley 26 0.21 79.63 93.78 92.47 58.20 41.79
Colored barley 27 0.21 7241 91.18 86.46 66.60 41.66
Colored barley 28 0.20 77.49 94.94 84.73 59.00 35.76
Colored barley 29 0.22 77.67 95.76 83.52 58.20 32.58
Colored barley 30 0.26 71.27 95.08 8467 61.20 37.10
Colored barley 31 0.25 70.47 93.65 86.97 48.00 3867
Colored barley 32 0.22 79.53 94.57 87.82 55.20 4161
Colored barley 33 0.25 73.01 95.45 90.23 52.40 39.00
Colored barley 34 0.53 7773 91.30 90.90 56.60 53.64
Colored barley 35 0.59 78.66 89.18 89.60 55.80 4768
Colored barley 36 0.48 73.94 92.10 8797 58.60 43.85
Colored barley 37 0.44 78.92 87.82 93.65 64.60 4161
Colored barley 38 0.46 79.85 89.08 92.13 64.20 52.02
Colored barley 39 0.14 69.61 88.75 85.05 66.80 46.52
Colored barley 40 0.12 61.64 89.14 89.42 67.20 44.13
Chunchu naked barley 0.16 78.32 94.94 79.17 44.00 40.08
Hulled barley 0.24 45.00 90.62 76.46 40.80 - 30.18
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Table 6. Antioxidative effects of 3 groups of colored barley

Selo} - AvlE - A - 71

Relative

Total phenolic Electron SOD-like Hydroxyl radical Hydrogen
Group No. acid contents donation activity antioxidative scavensing  radical scav-
(mg/mL) activity (%) (%) effects (%) activity (%) enging (%)
Colored barley 3, 4, 5, 22, Da2) b +qaqma - b P
Group I 26. 27, 34, 35, 36, 38 0.37+0.13 71.84+11.83° 9327310 89.18%t3.35 51.86*13.31° 42.60*6.74
. Colored barley 1, 11, 13, b b b +gaib = epb
Group Il 17, 18 20, 21, 25, 32, 37 0.29+0.07 67.17£1220° 9423296 86511558 53.86+£9.31 37.821556
Colored barley 2, 6, 7,
. 8,9, 10, 12, 14, 15, 16, . Y b a 4 o
Grouplll 10, 23, 24, 28, 29, 30, 0.21£0.04 73711652 93.86£268 86.76L2.73 57.42+7.10 38.52+4.30
31, 33, 39, 40
ControlI  Chunchu naked barley  0.16=0.00° 78324012 94947006 7917007  4400£001°  40.08£0.04"
Control I Hulled barley 0.24+0.00™ 45.00£0.02°  9062+0.05 76.46+0.05° 40.18£0.06°  30.18£0.07°
SF "~ p<0.0001 p<0.001 p<0.0001 p<0.001 p<0.001 p<0.001

DEach value is meant SD of experimental group.

IDifferent alphabets in each value show statistically difference -at- @ =0.05 by-Duncan's -multiple -range -test.

¥ F: Significant factor.
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