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Line number Inbred line Kernel color/type
1 K724 Orange/standard
2 J194 Orange/standard
3 B14A Orange/standard
4 R 805-39 White/standard
5 R 802-4 White/standard
6 BL346 White//standard
7 ZPL3 Yellow/standard
8 ZPL5 Yellow/standard
9 ZPL7 Yellow/standard
10 KŠ2/2-82 Orange /sweet corn 
11 Dalas 5/321 Yellow/ sweet corn 
12 RBN9024-9/1-141 Yellow/ sweet corn 
13 P612-6/11111/190 Orange/Popcorn 
14 1533 Orange/ Popcorn 
15 McHone 910-6 orange /Popcorn 

Obtained PCA score (a) and loading plot (b) for PC1 and PC2 components

➢ Obtained PCA data show that different kernel maize colors and
type indicate unique phytochemicals content.

➢ Demonstrated variations of tocopherols suggest a genetic potential
for breeding tocopherols improved maize.

Fifteen maize inbred lines from Genebank and working collection of
Maize Research Institute with different kernel type (standard,
sweet corn, popcorn) and color (orange, yellow and white) was
analyzed for tocopherols content by high performance liquid
chromatography (HPLC-DAD) and analyzed by PCA. Maize grains,
from selfed ears, from field trail conduct in Zemun polje in 2019,
were milled into flour (particle size less than 500μm). Standards
for tocopherol (α-, γ+β and δ) were produced by Sigma Aldrich
(Germany). Maize sample (0.2 g) was mixed with 2-propanol (4 mL)
and homogenized for 30 min at room temperature (Gliszczyńska-
Świgło et al., 2007). The extracts were then centrifuged at 3000
rpm for 5 min, filtered through a 0.45 μm membrane filter and the
clear supernatant was directly injected in the same liquid
chromatography system equipped with fluorescence detector (FLD-
3100) and the same analytical column maintained at 30˚C. Mixture
of acetonitrile and methanol (1:1, v/v) was used as a mobile phase
(1 mL/min), injection volume was 5μL, and the wavelengths for
excitation and emission were set at 290 nm and 325 nm,
respectively. Tocopherols were identified and quantified comparing
characteristic retention time of corresponding standards. The
tocopherol content is expressed as μg/g DW.

➢ The variation for the tocopherols is presented in maize inbred
lines with different kernel type (standard, sweetcorn, popcorn)
and kernel color (white, yellow, orange).

➢ Sweet corn inbred lines have the highest mean value of ß+γ-
tocoherols (65.11 μg/g DW) and δ tocopherols (1.65 μg/g DW).

➢ The highest α-tocopherol content has inbred lines with standard
kernel type followed by sweet corn inbred lines and popcorn
(12.35, 9.01 and 4.67μg/g DW respectively).

Line number α tocopherol β+γ tocopherol δ tocopherols
1 3.74 28.16 1.39
2 4.67 37.51 1.29
3 12.16 33.35 1.16
4 18.80 35.77 0.63
5 13.99 22.31 0.68
6 23.03 28.97 1.05
7 15.61 20.80 0.46
8 14.26 20.55 0.44
9 4.89 60.54 1.27
10 9.02 65.83 2.09
11 3.63 75.05 1.36
12 14.39 54.44 1.49
13 5.92 30.85 0.60
14 3.95 29.19 1.27
15 4.14 39.19 1.73

➢ PC analysis resulted in a three-component model that explains
100% of the total variance.

➢ The first two principal components explain 67.09 % (for PC1) and
22.32 % (for PC2) of the overall data variance, respectively.

➢ According to the PC score, based on the tocopherols content
white and sweet corn were separated from the tested samples.

➢ The most efficient parameter for distinguishing white maize was
α-tocopherol content, while for sweet corn were δ-tocopherol and
β+γ-tocopherol content.

➢ Among the inbred lines with different kernel type and same color
the highest content of α-tocopherol has white (18,61μg/g DW)
and the lowest orange inbred lines (6.23μg/g DW).

➢ Inbred lines with yellow kernel have the highest content of ß+γ-
tocoherols (46.28 μg/g DW) followed with orange (37.37μg/g
DW) and white inbred lines (29.02 μg/g DW).

▪ Tocopherols has a number of vital functions in plants, including
the protection of chloroplasts from photo oxidative damage. In
human plays an important role in the treatment or prevention a
number of diseases including cardiovascular disease, Alzheimer's
disease, neurological disorders, cancer, cataracts, inflammatory
diseases.

▪ Developing maize varieties with improved grain quality traits can
be achieved through breeding, which involve the use of natural
genetic variation existing in the breeding pool.

▪ Maize have several types of kernel, with colors such as orange,
yellow, red, black, and blue.
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