
59

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  

and Crop Improvement Unit, Central Laboratory and Greenhouse Complex, Faculty of Agriculture at  
Kamphaeng Saen, Kasetsart University, Kamphaeng Saen Campus. Seed weight, geometric mean 

of mature seeds were evaluated. Extraction methods of oil in winged bean seeds were also studied. 

for 5 accessions. Seed color was brown, dark brown, brown-black, light brown, cream, and purplish 
 

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

1

1 Central Laboratory and Greenhouse Complex, Research and Academic Service Center, Faculty of Agriculture at  

2

2 National Agricultural Machinery Center, Office of Kamphaeng Saen Campus, Kasetsart University, Kamphaeng Saen 

*Corresponding author: rdiswt@ku.ac.th

Received: November 10, 2021
Revised: November 23, 2021

 
 



60

 

 
 

Psophocarpus tetragonolobus 

 

 

 

 
 

 

 
 
 

(Abdel-Aal and Hucl, 1999; Hu et al
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(Table 1)

Table 1 

Accession
Winged bean seeds

Province Country Accession Province Country

ST 01 Ratchaburi Thailand ST 08 Nakhon Pathom Thailand

ST 02 Ratchaburi Thailand ST 09 Nakhon Pathom Thailand

ST 03 Prachin Buri Thailand ST 10 Nakhon Pathom Thailand

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 Maha Sarakham Thailand

 

et al., 2020)
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Tukey’s HSD test (Tukey's honestly significant 
difference test) 
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(Clemente and Cahoon, 2009)



Table 2 

Accession

Winged bean seeds

100 seed 
weight1(mg)

GMD
(mm)

Sphericity
(%)

Shape2 Color2

ST 01 0.85 Round Dark brown

ST 02 33.90 e 5.81 bc 0.82 Round Dark brown

ST 03 5.52 cd 0.83 Oval Brown-black

36.63 d 5.28 d 0.87 Round Brown

ST 05 6.15 b 0.81 Oval Purplish black

ST 06 5.99 bc 0.80 Oval Purplish black

ST 07 5.73 bcd 0.87 Round Cream

ST 08 36.71 d 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 Round Cream

ST 13 39.86 c 5.72 bcd 0.78 Oval Purplish black

6.92 a 0.78 Oval Light brown

F-test ** ** ns - -

3.55 6.66 - -
1 2

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 

Accession Width (mm) Length (mm) Thickness (mm)

Max Min Max Min Max Min

ST 01 7.5 5.0 6.5 ab 8.0 6.5 7.3 bcde 5.5 cd

ST 02 7.0 5.0 5.9 bcd 8.0 6.5 7.0 bcdef 5.5 cd

ST 03 6.0 5.3 d 8.0 5.0 6.7 bcdefg 5.0 cd

6.0 5.0 5.3 d 7.0 5.5 6.1 fg 7.0 5.5 6.1 b

ST 05 6.5 5.0 5.8 bcd 8.0 7.0 7.6 b 8.0 7.0 7.6 a

ST 06 6.0 5.0 5.9 bcd 8.5 6.5 7.5 bc 8.5 3.5 6.2 b

ST 07 6.5 5.0 5.8 bcd 7.0 5.5 6.6 cdefg 5.5 cd

ST 08 7.0 5.0 5.8 bcd 8.5 5.0 6.5 defg 5.5 5.0 cd

ST 09 6.5 5.8 bcd 7.0 5.0 6.0 fg 6.0 3.5 cd
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Table 3 (continued)

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

Max Min Max Min Max Min

ST 10 7.0 5.0 6.2 abc 7.0 5.5 6.3 efg 5.0 d

ST 11 6.5 5.5 6.0 abcd 7.0 5.5 6.6 cdefg 6.0 cd

ST 12 6.0 5.5 5.8 bcd 7.0 5.0 5.9 g 5.5 5.0 5.0 cd

ST 13 6.0 5.0 5.5 cd 8.5 6.0 bcd 5.0 b

7.0 6.0 6.7 a 10.5 8.0 8.9 a 6.0 5.0 5.5 bc

F-test - - ** - - ** - - **

- - 5.13 - - 5.95 - - 11.39

p 0.01, Means in the same column with different letters are significantly different at  
p 0.05 by Tukey’s HSD. 

Table 4

Accession

Winged bean seeds

Protein content 
(%)

Oil content 
(%)

Total anthocyanin
(mg /100 gFW)

ST 01 33.81 d 1.62 f

ST 02 33.25 d 10.67 de 2.55 e

ST 03 31.63 e 12.96 bc 11.05 b

11.85 bcde

ST 05 10.37 e 7.61 c

ST 06 35.25 bc 12.56 bc 6.63 d

ST 07 13.58 ab 1.36 fg

ST 08 33.63 d 11.26 de 1.23 fgh

ST 09 37.63 a 12.20 bcd 1.20 gh

ST 10 1.15 ghi

ST 11 10.92 cde 0.91 hi

ST 12 36.56 ab 13.23 ab

ST 13 33.25 d 12.73 a

0.78 ij

F-test ** ** **

1.00

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.

Accession
Winged bean seed oil percentage (%)

Maceration extraction Soxhlet extraction

ST 03 12.77 ab 15.61 b

ST 06

ST 07 13.38 ab 18.29 a

ST 12 13.10 ab 13.09 c

ST 13 16.53 ab

F-test * **

3.56 3.16

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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 steam distillation/ manual titration.  
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