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Physical Properties, Oil, Protein and Anthocyanin Content of Winged Bean Seeds
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Abstract: The objective of this present study was to evaluate physical properties, oil, protein and
anthocyanin content of winged bean seeds among 14 accessions collected by Seed Technology
and Crop Improvement Unit, Central Laboratory and Greenhouse Complex, Faculty of Agriculture at
Kamphaeng Saen, Kasetsart University, Kamphaeng Saen Campus. Seed weight, geometric mean
diameter: GMD, sphericity, shape, color, seed size, protein content, oil content and total anthocyanin,
of mature seeds were evaluated. Extraction methods of oil in winged bean seeds were also studied.
The results showed that seeds of 14 winged bean accessions were significantly different for all traits.
The hundred seed weights of 14 accessions were between 30.78 - 48.85 mg. They were 5.28 — 6.92
mm of GMD, and 0.78 - 0.94 % of sphericity. The seed shape was round for 9 accessions and oval
for 5 accessions. Seed color was brown, dark brown, brown-black, light brown, cream, and purplish
black. The chemical composition evaluated for winged bean seed of 14 accessions was 31.44 - 37.63 %
protein, 10.37 — 14.69 % oil with the highest total anthocyanin of 12.73 mg/ 100 gFW. The winged bean
showed 13.09 — 18.29 % of seed oil by the soxhlet extraction method which was higher than those of

maceration extraction of 12.64 - 14.69 % of seed oil.

Keywords: Winged bean seed, physical properties, oil, protein, anthocyanin
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Winged bean seeds

Accession

Province Country Accession Province Country
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ST 03 Prachin Buri Thailand ST 10 Nakhon Pathom Thailand
ST 04 Phetchaburi Thailand ST 11 Nakhon Pathom Thailand
ST 05 Ubon Ratchathani Thailand ST 12 Nakhon Pathom Thailand
ST 06 Ubon Ratchathani Thailand ST 13 Rayong Thailand
ST 07 Nakhon Pathom Thailand ST 14 Maha Sarakham Thailand
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Table 2 100 seed weight, seed color and seed shape of 14 winged bean accessions.

Winged bean seeds

Accession 100 seed GMD Sphericity , )
Weight1(mg) (mm) (%) Shape Color
ST 01 31.48 f 6.14 b 0.85 Round Dark brown
ST 02 33.90e 5.81 bc 0.82 Round Dark brown
ST 03 45.19b 5.52 cd 0.83 Oval Brown-black
ST 04 36.63 d 5.28d 0.87 Round Brown
ST 05 43.81b 6.15b 0.81 Oval Purplish black
ST 06 4479 b 5.99 bc 0.80 Oval Purplish black
ST 07 38.47 cd 5.73 bcd 0.87 Round Cream
ST 08 36.71d 5.70 bcd 0.88 Round Brown
ST 09 30.78 f 5.55 cd 0.92 Round Cream
ST 10 32.80 ef 5.61 cd 0.89 Round Brown
ST 11 32.86 ef 5.77 bcd 0.88 Round Brown
ST 12 31.92 ef 5.56 cd 0.94 Round Cream
ST 13 39.86 ¢ 5.72 bcd 0.78 Oval Purplish black
ST 14 48.85 a 6.92 a 0.78 Oval Light brown
F-test * ** ns - -
C.V. (%) 247 3.55 6.66 - -

=12 % seed moisture content, > = Qualitative description based on the winged bean descriptors (IBPGR, 1982)

ns, ** = not significant, significantly different at p < 0.01, respectively.

Means in the same column with different letters are significantly different at p < 0.05 by Tukey’s HSD.

Table 3 Seed size of 14 winged bean accessions.

Seed size of winged bean

Accession Width (mm) Length (mm) Thickness (mm)
Max  Min Mean + SD Max  Min Mean + SD Max  Min Mean + SD
ST 01 7.5 50 65 ab +07 80 6.5 73 bcde +05 55 45 49 cd +0.3
ST 02 7.0 50 59 bcd 07 80 6.5 7.0 bcdef *04 55 40 438 cd +0.6
STO03 6.0 45 53 d +05 80 5.0 6.7 bcdefg £09 50 40 47 cd +04
ST 04 6.0 50 53 d +03 7.0 5.5 6.1 fg +04 70 55 6.1 b +04
ST 05 6.5 50 58 bcd +04 80 7.0 7.6 b +05 80 7.0 7.6 a +05
ST 06 6.0 50 59 becd 03 85 6.5 7.5 bc +0.7 85 35 6.2 b +1.6
ST 07 6.5 50 58 bcd *05 7.0 5.5 6.6 cdefg +06 55 40 49 cd +04
ST 08 7.0 50 58 bcd +06 85 5.0 6.5 defg +09 55 4.5 5.0 cd +0.3
ST 09 65 45 58 bcd 05 7.0 5.0 6.0 fg +06 6.0 35 49 cd +0.6




65
Agricultural Science and Management J. 4 (3) : 59-68 (2021)

Table 3 (continued)

Seed size of winged bean

Accession Width (mm) Lenght (mm) Thickness (mm)

Max  Min Mean + SD Max Min Mean + SD Max Min Mean + SD

ST 10 7.0 50 62 abc £05 7.0 5.5 6.3 efg +05 50 4.0 4.5 d +0.5
ST 11 6.5 55 6.0 abcd 03 7.0 55 6.6 cdefg +06 6.0 4.0 4.9 cd +05
ST 12 6.0 55 58 bcd +£03 7.0 5.0 5.9 g +05 55 5.0 5.0 cd +0.1
ST 13 6.0 50 55 cd £05 85 6.0 7.4 bcd +0.7 50 4.0 4.6 b +0.5

ST 14 7.0 6.0 6.7 a +05 105 80 8.9 a +0.7 6.0 5.0 55 bc +05

F-test _ _ *k _ _ *k . . *k

C.V. (%) - - 5.13 - - 5.95 - - 11.39

** = gignificantly different at p £ 0.01, Means in the same column with different letters are significantly different at
o < 0.05 by Tukey’s HSD.

Table 4 Protein content, oil content and total anthocyanin of 14 winged bean accessions.

Winged bean seeds

Accession

Protein content Oil content Total anthocyanin
(%) (%) (mg /100 gFW)

ST 01 33.81d 11.34 cde 1.62f

ST 02 33.25d 10.67 de 255e

ST 03 31.63 ¢ 12.96 bc 11.05b
ST 04 31.44 ¢ 11.85 bcde 1.44 fg

ST 05 34.50 cd 10.37 e 761c

ST 06 35.25 bc 12.56 bc 6.63 d

ST 07 34.31 cd 13.58 ab 1.36 fg

ST 08 33.63d 11.26 de 1.23 fgh
ST 09 37.63 a 12.20 bcd 1.20 gh

ST 10 34.00 cd 11.84 cde 1.15 ghi
ST 1 34.19 cd 10.92 cde 0.91 hi

ST 12 36.56 ab 13.23 ab 0.46 ]

ST 13 33.25d 14.69 a 12.73 a

ST 14 34.50 cd 11.04 de 0.78 j
F-test o . .

C.V. (%) 1.00 3.48 2.84

ns, *, ** = not significant, significantly different at p <0.05, 0.01, respectively.

Means in the same column with different letters are significantly different at p < 0.05 by Tukey’s HSD.
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Table 5 Comparison of two oil extraction methods of high oil percentage content winged bean seed accessions.

Winged bean seed oil percentage (%)

Accession
Maceration extraction Soxhlet extraction
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ST 06 12.64 b 14.61 bc
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F-test * >
C.V. (%) 3.56 3.16

ns, *, ** = not significant, significantly different at p < 0.05,0.01, respectively.

Means in the same column with different letters are significantly different at p < 0.05 by Tukey’s HSD.
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