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Abstract: In order to investigate the differences in antioxidant capacity of wheat grains with different
grain colors under high and low soil fertility conditions, five black-grained wheat, two blue-grained
wheat and one white-grained wheat variety(lines) were selected to determine the contents of anthocya-
nins, total phenols and flavonoids in grains. The antioxidant capacity of the grains was evaluated by
measuring the ferricion reducing antioxidant potential (FRAP value), 1, 1-diphenyl-2-trinitrophenyl-
hydrazine(DPPH ¢ ) radical scavenging rate, 2, 2-azinobis (3-ethyl-benzothiazoline-6-sulfonic acid)
(ABTS"+ ) radical scavenging rate, and hydroxyl( «OH) radical scavenging rate. The results showed
that low fertility soil was conducive to the accumulation of anthocyanins in grains, and the anthocya-

nin content were increased by 33. 20% — 73. 57% compared to those in high fertility soil. Among
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them, blue-grained wheat had a higher content, followed by black-grained wheat, and white-grained
wheat had the lowest content; The content of total phenols and flavonoids in grains was decreased by
4,12% —56.46% and 1. 14% — 25. 87% , respectively. Fertility, variety, and fertility X variety had
significant effects on the content of anthocyanins, total phenols, and flavonoids. The FRAP value and
ABTS e+ clearance rate of grains in high fertility soils were higher than those in low fertility soils,
while the overall DPPH and +OH clearance rates were higher in low fertility soils than in high fertility
soils. The total nitrogen and organic matter content in soil were the main regulatory factors of antiox-
idant capacity. Fertility, variety, and fertility X variety had significant effects on FRAP values and
ABTS"+ , DPPH, and +OH clearance rates. The comprehensive score of high and low fertility soil
ranked as black-grained wheat™blue-grained wheat™white-grained wheat. The average score of high
fertility soil was higher than that of low fertility soil. In summary, wheat grown in high fertility soil
has higher antioxidant capacity than that in low fertility soil, with black-grained wheat was higher
than blue- and white-grained wheat.

Keywords : Different colored-grain wheat; Antioxidant substance; Free radical scavenging rate; Soil or-

ganic matter; Soil total nitrogen
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Fig. 1 Anthocyanin content of different colored-grain wheat under different soil fertility conditions
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Fig.2 Total phenol content of different colored-grain wheat under different soil fertility conditions
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Fig. 3 Flavonoid content of different colored-grain wheat under different soil fertility conditions
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Fig. 4 Antioxidant capacity of different colored-grain wheat under different soil fertility conditions
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Table 1 Explanation of the total variance among the seven traits
WA FFAE{E Initial eigenvalue PC1 PC2 PC3 PC4 PC5 PC6 PC7
F#1E{H Eigenvalue 2. 489 1.770 1. 409 0.623 0. 330 0.254 0.125
FiHk K Contribution rate/ % 35.556 25. 288 20.133 8. 895 4.713 3.627 1. 786
B TTEE Accumulating contribution rate % 35.556 60. 845 80.978 89.873 94. 586 98.214 100
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Table 2 Eigenvectors corresponding to the first three principal components of seven traits
545 Index PCl1 pPC2 PC3
1 H Anthocyanins 0.188 0.365 —0.549
BB Total phenols 0.536 —0.210 0.021
25 Wi Flavonoids 0.559 0. 059 —0.034
FRAP i FRAP value 0.553 —0.170 —0.009
DPPH- H H## Bk * Free radical clearance rate of DPPHe 0.179 0.634 —0.026
ABTS™ A HIF % Free radical clearance rate of ABTS 0.167 —0. 005 0.751
«OH H W% Free radical clearance rate of «OH —0.013 0.623 0.363
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Table 3 Comprehensive scores of the nine principal component factors
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4 1608 Donghei 1608 —0.18 —0.62 1.50 0.08 9
W7 31 Jinzimai 31 —0.53 —0. 96 1. 34 —0.16 13
iz} 32 Yunnuo 32 —2.20 —2.93 0.06 —1.51 15
fIRAE Iy 4 4 %22 158 Linhei 158 0. 65 1.73 —1.15 0. 44 4
LF £ M1608 Donghei 1608 —0.23 0.83 0. 60 0.25 6
%22 199 Linhei 199 0.42 0.42 —0.70 0.12 8
iz 2 14207 Yunhei 14207 —0.36 1.54 —1.00 0.06 10
iz M 1619 Yunhei 1619 —1.42 1.77 0. 00 —0.07 11
iz M 9921 Yunhei 9921 0.62 0.01 —1.85 —0.14 12
HE & 31 Jinzimai 31 —1.27 0. 41 —0.15 —0.39 14
iZH% 32 Yunnuo 32 —2.90 —0.99 —1.26 —1.54 16
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