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Comparison of Growth Characteristics, Antioxidant Activity and Total Phenolic
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ABSTRACT Yield, growth characteristics, free radical-
scavenging capacities, total phenolic contents and free
amino acids contents were determined in Amaranthus
species grown in Korea. And this study was aimed to
investigate the functional properties of Amaranthus in two
regions(Gangneung and Daegwallyeong). Yield ranged
from 125 to 465 kg 10a” and RRC 1027 was the highest
yield. Amaranthus seed size was very small, average seed
weight(1,000 seeds) varied 0.42~0.82 g, especially Kerala
Red was the most light weight. In DPPH (1,1-diphenyl-
2-picryl hydrazyl) radical scavenging activity, there is no
significantly different between growing regions but colored
Kerala Red was the highest among varieties. The total
amount of phenolic compounds varied from 994 to 1,732
mg/kg. Among amino acids of seeds, the contents were in
order of glutamic acid(30.5 mg 100 g') > aspartic acid
(26.1 mg 100 g") > arginine(24.3 mg 100 g'). The present
study shows that South Korea is suitable for the cultivation
of Amaranthus. Common grains lack glutamic acid, aspartic
acid and arginine we need for optimal health, but Amaranthus
contains these amino acids. Amaranthus is great potential
to develop new crop. But for measurement of antioxidant activity,
in addition to DPPH method we are looking the other way.

Keywords : Amaranthus, yield, antioxidant activity, total phenolic
content, amino acid
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691.8 mm, t)&=E 724.0 mm S tH(Table 2). o7 ZEZEI} ZFof|A ofF A9Itl E3&] Kerala Red &%
2%, o ) Aelo] ofuleias 4BES FBT T2 S B AUEO] 044 gO2 A4 PHYch WuFe 4
ARt AP F ;5 Table 33} 2t} HHF2 042~082 ¢ ¢ AufAgET= F50 Y25 Btk ¢ 125~

Table 1. Description of the Amaranthus samples.

Scientific name Varieties Seed color Origin

Amaranthus cruentus Amont Yellow USA, Mon.
A. hypochondriacus Plainsman Yellow USA, Neb.
A. cruentus Kerala Red Black India, Kerala
A. cruentus RRC 1027 Yellow USA, Pen.

Table 2. Changes of accumulated temperature and precipitation in planting regions during the growth period in Amaranthus.

Accumulated temperature (C) Precipitation (mm)
D fter planti
dys afier planting Gangneung Daegwallyeong Gangneung Daegwallyeong
1~30 days 478.0 406.2 93.7 85.7
31~60 days 752.1 703.2 399.7 538.3
61~harvesting date 722.0 625.5 198.4 100.0

Table 3. Average seed weight(1,000 seeds) and yield by regional groups and varieties of Amaranthus.

region Varieties Thousand seed weight (g) Yield (kg/10a)

Gangneung Amont 0.71£0.03 ab 1938+ 7.2 ¢
Plainsman 0.66+0.01 b 174.3+ 8.8 ¢
Kerala Red 0.42+0.01 ¢ 314.4£12.8 b
RRC 1027 0.74+0.01 a 464.4+20.2 a
Mean+SE 0.63+0.04 A 286.7+40.8 A

Daegwallyeong Amont 0.75+0.00 b 125.1+12.7 b
Plainsman 0.82+0.01 a 198.1£12.1 a
Kerala Red 0.46+0.00 d 144.8+12.9 b
RRC 1027 0.72+0.00 ¢ 198.9+11.0 a
Mean+SE 0.69+£0.04 A 166.7+13.6 B

Mean values in the same column with different superscript capital letter are significantly different between growing regions (p<0.05).
Mean values in the same column with different superscript small letter of one variety are significantly different between varieties (p<0.05).

Table 4. Changes of plant height and diameter by regional groups and varieties during the growth period in Amaranthus.

. L Plant height (cm) Stem diameter (mm)
Region Varieties 0 qavsh 60 days? 90 days” 30 days 60 days 90 days
Gangneung  Amont 64.9£1.1 b 173.843.1 b 165.5+4.2 ¢ 19.5£0.9 ab 21.1£2.1 b 22.1£1.7 b
Plainsman  57.1+1.7 ¢ 145.143.3 d  148.5¢2.7 d 18.1£1.3 be 21.0£1.7 b 23.0+13 b
Kerala Red 51.2+1.4 d 1542421 ¢ 186.1£5.1 b 16.4+0.6 ¢ 19.7£1.0 b 22.9+1.7 b
RRC 1027 68.4+0.8 a 184.1+1.2 a  220.745.6 a 21.0+£0.8 a 29.5£3.1 a 30.7+£3.7 a
Mean+SE 60.4£1.2 A 164.3£2.7 A 180.2+4.7 A 18.8+£0.5 A 22.8+1.1 A 24.7£1.1 A
Daegwallyeong Amont 277409 a 127.5+1.64 a 137.54£3.0 a 10.5£0.6 a 22.4+1.2 ab 23.1£14 a
Plainsman  22.5+0.8 ¢ 110.5¢1.2 b 121.5£22 b 9.1£0.5 ab 18.4+1.4 ¢ 18.9+1.6 b
Kerala Red 23.5+0.9 bc 103.4£2.8 ¢ 117.0+£3.6 b 8.8+0.5 b 21.0£0.8 bc 22.2+1.5 ab
RRC 1027 26.9£2.6 ab 129.542.0 a  133.543.5 a 9.7+0.7 ab 24.5+0.7 a 249+1.2 a
Mean+SE ~ 25.1£0.7 B 117.742.0 B 127.4+1.8 B 9.5+0.3 B 21.6£0.6 A 22.3+0.7 A

D30 days after planting. 260 days after planting Y90 days after planting.
Mean values in the same column with different superscript capital letter are significantly different between growing regions (p<0.05).
Mean values in the same column with different superscript small letter of one variety are significantly different between varieties (p<0.05).
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Table 5. DPPH radical scavenging rate and total phenolic compounds by regional groups and varieties of Amranthus seeds.

Region Varieties DPPH (%) Total phenolic compounds (mg/kg)

Ascorbic acid 96.37+0.13

Gangneung Amont 15.13+0.37 a 1439.33+325.46 ab
Plainsman 14.67£1.95 a 1053.87+51.90 b
Kerala Red 17.34+£0.37 a 1732.72446.55 a
RRC 1027 8.38+0.54 b 994.43+£108.97 b
Mean+SE 13.88+1.27 A 1305.09+135.49 A

Daegwallyeong ~ Amont 12.8942.09 b 1005.924+43.86 a
Plainsman 12.614£2.28 b 1667.52+218.18 a
Kerala Red 20.58+0.15 a 1475.79+118.51 a
RRC 1027 12.08+0.23 b 1721.23+535.43 a
Mean+SE 14.72+£1.50 A 1467.61+186.29 A

Mean values in the same column with different superscript capital letter are significantly different between growing regions
(p<0.05). Mean values in the same column with different superscript small letter of one variety are significantly different

between varieties (p<0.05).
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Table 6. Comparison of free amino acids content in seed of Amaranthus. (mg 100g”, D.W.)

Varieties Tau Asp Thr Ser Glu Gly Ala Cit Val Cys Met Ile Leu Tyr Phe b-Ala g-ABA Lys His Arg Pro
Amont 1.33 19.49 1.03 3.43 26.02 2.36 4.14 2.74 427 0.65 2.44 225 1.76 3.40 1.87 0.37 0.38 3.77 3.20 18.68 2.20
Plainsman 1.29 33.79 2.21 3.96 29.80 3.75 6.27 2.70 4.69 0.62 2.17 2.20 2.00 4.56 2.42 031 0.97 3.70 3.49 43.46 2.07
Kerala Red 0.79 34.83 2.20 6.05 40.22 4.44 1091 1.21 4.61 ND 5.41 2.03 2.03 3.77 2.38 035 2.16 6.81 4.43 23.90 1.79
RRC 1027 1.31 16.14 0.89 3.82 25.78 2.66 4.58 2.49 4.21 0.36 2.50 2.37 1.84 2.78 1.61 0.23 0.46 3.41 3.81 11.10 3.35

M 1.18 26.1 1.58 432 30.5 3.3 6.48 229 445 0.54 3.13 221 191 3.63 2.07 0.32 0.99 4.423.73 243 2.35

SE 0.13 4.82 036 0.59 3.38 0.48 1.55 0.36 0.12 0.08 0.76 0.07 0.06 0.37 0.20 0.03 0.41 0.80 0.26 6.91 0.34

ND : not detected.
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