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Comparison of Agronomic Traits and Nutritional Characteristics of Colored Wheat
Germplasm and Domestic Wheat Cultivars
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ABSTRACT Recent agricultural practices have depleted micronutrients in the soil, exposing approximately two billion people
worldwide to “hidden hunger”, a condition in which sufficient calories are consumed but there is a deficiency in essential vitamins
and minerals. This form of malnutrition occurs not only in developing countries but also in developed nations where staple foods
include grains such as wheat and corn. Among cereal crops, the color of wheat grains can vary due to the presence of different
pigments in the bran layers. Colored wheat, rich in functional compounds such as anthocyanins, offers various health benefits
primarily due to its antioxidant properties. Therefore, this study aims to evaluate the phenotypic and nutritional characteristics of
wheat germplasm ‘1T016425” compared with domestic wheat cultivars, with the intention of considering the introduction of this
germplasm for breeding purposes. In the field trial, ‘IT016425” had a heading date and maturity that were 22 and 8 days later than
‘Keumgang’, respectively. ‘IT016425” also presented the tallest plant height (105.1 cm) but the shortest spike length (7.8 cm) and
spike number (14 per plant). The thousand grain weight was similar to that of ‘Tapdong’, measuring 39.0 g. ‘IT016425” had the
lowest protein content, with a mean value of 12.1%, whereas ‘Keumgang’ had the highest protein content (15.5%). However,
‘Tapdong’ and ‘IT016425” compensated for their lower protein content by having higher levels of total dietary fiber. These
cultivars exhibited the highest total dietary fiber content, with mean values of 3.16 and 3.29 g/100 g, respectively, whereas
‘Keumgang’ and ‘Arijinheuk’ had lower values. ‘1T016425’ also had the highest content of anthocyanin, with a mean value of 1.61
mg/100 g. Additionally, ‘IT016425” had the highest levels of minerals such as K (230.64 mg/100 g), P (190.31 mg/100 g), Mg
(45.40 mg/100 g), Zn (1.06 mg/100 g), Mn (0.54 mg/100 g), and Cu (0.12 mg/100 g) compared to the other tested cultivars.
Cultivating ‘IT016425’ in Korea may not be suitable due to the common practice of rice-wheat double-cropping, as it has delayed
heading and maturity. However, considering its high anthocyanin and mineral content, it is necessary to introduce the beneficial
traits of ‘1T016425’ into breeding programs.
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Fig. 1. Exterior appearance of wheat cultivars with different
seed coat colors. (a) Keumgang; (b) Tapdong; (c)
Arijinheuk; (d) IT016425.
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Table 1. Agronomic traits of wheat cultivars with different seed coat colors.

. . . Thousand
Cultivar Coat Heading - Maturity Height Spike Awn Tiller number grain Liter weight
(IT No.)  color date date (cm) length length (ea/plant) weight (2)

' (m.dd)  (m.dd) (cm) (cm) P (g*% &
Keumgang White — 4.12° 6.2 64.83+4.26"  8.04+0.22 5.85£0.35 19.20+0.28"  46.77+3.55" 791.00+15.56
Tapdong  Red 4.19° 6.2 59.43+6.07°  9.33+0.74 5.68+0.11 21.40+£0.85" 37.75£2.65" 803.33+3.77
Arijinheuk  Black  4.19° 6.4 71.39+1.37°  8.81x0.43 7.25+2.19 16.60£1.98° 33.55+£3.54" 781.00+12.73
IT016425  Blue 5.4° 6.10°  105.09£20.00° 7.77+1.46 4.65£0.35 15.40+2.26" 37.29+2.48" 749.33+32.06

Values with different letters in the same column are significantly different (P<0.05).
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Table 2. Protein content, total dietary fiber content, wet gluten, dry gluten, gluten index, and SDS-sedimentation of wheat cultivars
with different seed coat colors.

Cultivar Coat Protein . Total Wet Gluten Dry Gluten .SDS_ .
(IT No.)  color (%) dietary fiber () (@) Gluten Index sedimentation
' (g/100g) (mL)
Keumgang White  15.54+1.07 2.38+0.01° 40.28+6.33% 14.55+2.33° 93.22+2.89° 63.00+11.31°
Tapdong  Red 13.77+1.21 3.16+0.01° 31.00+2.69%° 11.45+£1.70®  90.18+12.68" 54.25+1.06"
Arijinheuk  Black ~ 14.38+1.33 2.46+0.01° 43.43+4.84° 15.48+1.10° 44.07+2.63° 37.50+10.61°
ITO16425  Blue 12.12+1.65 3.29+0.02° 26.70+1.91° 9.43+0.25 67.59+11.76™ 34.50+3.54°

Values with different letters in the same column are significantly different (P<0.05).

Table 3. Mineral contents of wheat cultivars with different seed coat colors.

Cultivar Coat Ca K P Na Mg Fe Zn Mn Cu S
(IT No.) color (mg/100g) (mg/100g) (mg/100g) (mg/100g) (mg/100g) (mg/100g) (mg/100g) (mg/100g) (mg/100g) (mg/100g)

Keumgang White 1593  120.76° 120.84°  3.93 25.65° 1.00° 0.94° 0.14° 0.00° 83.64°
Tapdong ~ Red  21.06° 174.08" 161.21°  4.48°  39.10° 2.04° 0.91° 0.20° 0.04>  58.10°
Arijinheuk  Black  18.48™  138.96° 123.09°  4.87° 25.95° 0.88° 0.97° 0.10° 0.02°  59.97°
ITO16425 Blue  20.07*  230.64" 19031  481° 45.40° 1.51% 1.06* 0.54* 0.12*  54.35°

Values with different letters in the same column are significantly different (P<0.05).
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Table 4. Total polyphenols, total flavonoids, and total anthocyanins content of wheat cultivars with different seed coat colors.

Cultivar Coat color Total polyphenols Total flavonoids Total anthocyanins
(IT No.) (mg/100g) (mg/100g) (g/100g)
Keumgang White 131.7120.03% 85.32+0.05° 0.01+0.00"
Tapdong Red 110.47+0.08" 80.85+0.03 0.02+0.00"
Arijinheuk Black 140.76+0.07°* 73.59+0.07° 0.00+0.00°
IT016425 Blue 132.83+0.11%° 72.75£0.05° 1.61+£0.01°

Values with different letters in the same column are significantly different (P<0.05).

(A) (B)

(C) (D)

Q @

Fig. 2. Transverse section of the wheat grain for each tested cultivar. (a) Keumgang; (b) Tapdong; (c) Arijinheuk; (d) IT016425.
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