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Quality Evaluation and Storage Stability of Black Beans(Glycine
Max Mervill Forma Kuromame Makino) for Green Soybeans

(Edamame) Produced in Kyoto Prefecture

TakauisA MiINAMIDE and AKEMI HATA

Black beans(Glycine max Merrill forma Kurvomame Makino) are used to make Nimame
(seasoned boiled beans) and their taste and texture are prefered in Japan. There are
many cultivars of black beans and ‘Shin-tanbaguro’ is one of the main cultivers in Kyoto.
In this paper, ‘Shin-tanbaguro’ is used to evaluate its availability for green soybeans
(Edamame) .

The optimal harvest periods for edamame ranged from 60 to 65 days after flowering.
The seed volume and weight was larger than yellow and green beans. The seeds of a pod
contained mainly one and two. The chemical compositions were high total sugars, free
amino acids and ascorbic acid contents in ‘Shin-tanbaguro’. Total sugar and free amino
acids contents were decreased with storage after harvest. The seed coat color turned
green to purple with heat treatment. The hardness of cotyledon with good texture and
acceptable taste was about 0.7 to 0.9 kgf and cooking time obtained for 20 min with
boiling water contained 0.5 % NaCl.OQur results indicate green beans of ‘Shin- tanbaguro’

may contribute to fresh vegetables and snack materials.
(Received August 10, 1991)
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soybean( Shin-tanbaguro )
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Effect of maturity on physical and chemical components of

Days after flowering

Components 55 60 65
Seed weight ( 8/100 seeds) 113 138 141
Seed number 0 32.6 9.5 15.7

of 1 27.1 44.6 7.9

a pod ( %) 2 39.9 45.2 74.7
3 0.4 0.7 1.7
Seed color:cotyledon( Hunter %a) -9.86 -6.8 -6.4
:seedcoat( Hunter %a ) -12.2 -5.8 2.1
Moisture C %) 76.3 70.0 68.9
Total sugars ( mg/100gfwt ) 2460 2420 2070
Free amino acids ( mg/100gfwt ) 754 591 472
Ascorbic acid ( mg/100gfwt ) 46 31 31
Total chlorophyll ( mg/100gfwt ) 4.5 1.8 2.2
Anthocyanins ( OD s5a@nm ) 0.05 0.28 0.57
Ash ( g/100gfwt ) 1.8 1.9 2.1
Potassium ( mg/100gfwt ) 493 546 598
Magnesium ( mg/100gfwt ) 91 85 84
Calcium ( mg/100gfwt ) 22 25 27
Iron ( mg/100gfwt ) 2.2 1.9 1.8

Green soybheans were harvested at Sonobe district
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Tabhle 2 Effect of harvest locality on physical and chemical components
of green soyhean( Shin-tanbaguro )
Locality

Components Tanabe Kameoka Sonobhe
Seed weight ( 8/100 seeds ) 133 137 141

Seed numher ' 0 18.4 11.3 15.7

of 1 38.6 48.9 7.9

a pod C % ) 2 42.2 39.1 74.7

3 0.8 0.7 1.7

Cotyledon cotor ( Hunter %a ) -6.9 -6.2 -6.14

Moisture C %) 69.8 71.1 68.9
Total sugar ( mg/100gfwt ) 2750 2800 2070
Free amino acids ( mg/100gfwt ) 502 450 472
Ascorbic acid ( mg/100gfwt ) 26 26 31

Chlorophytl ( mg/100gfwt ) 2.2 1.8 2.2

Ash ( g/100gfwt ) 1.9 1.7 2.1
Potassium ( mg/100gfwt ) 552 531 598
Magnesium ( mg/100gfwt ) 84 81 84
Calcium ( mg/100gfwt ) 38 41 27

fron ( mg/100gfwt ) 1.7 1.5 1.8

Green soyheans were harvested 65 days after flowering
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Table 3 Physical
soyheans

and chemical

Mo R A

o CENE S

components of freshly harvested green

Cuttivars

Components Otsuru lde-cho Shin-
zairai tanbaguro
Seed coat color Yellow Green Black
Days after flowering 60 63 65
Pod weight (gfwt/100 pods) 277 288 435
Seed weight (gfwt/100 seeds) 84.1 80.6 141.3
Seed number 0 6.6 6.4 15.7
of 1 33.2 24.5 7.9
a pod ( %) 2 52.6 67.5 74.7
3 7.6 1.6 1.7
Cotyiedon color ( Hunter %¥a ) -8.5 -8.5 -9.6
Moisture C %) 63.5 60.7 68.9
Total sugar ( mg/100gfwt ) 1930 2000 2500
Free amino acids ( mg/100gfwt ) 187 174 472
Ascorbic acid ( mg/100gfwt ) 25 20 31
Total chlorophyll ( mg/100gfwt ) 1.8 3.3 2.2
Ash ( g/100gfwt ) 2.5 2.5 2.1
Potassium ( mg/100gfwt ) 609 711 598
Magnesium ( mg/100gfwt ) 86 130 84
Calcium ( mg/100gfwt ) 41 58 27
lron ( mg/100gfwt ) 1.8 2.2 1.8
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sugars,free amino acids, and

ascorbic acid contents of green soybean seeds(Shin-tanbaguro)

during storage at 5

C and 20 °C

Days in storage
Composition 5°C 20°C
0 3 5 7 1 2 3 S
Respiration (CO02 mg/kg/hr) 112 27 21 20 108 83 74 27
Total sugars (g/100gfwt) 2.4 2.0 1.7 0.9 2.2 1.5 1.1 1.0
Free amino acids(mg/100gfwt) 591 494 435 407 462 369 350 248
Ascorbic acid (mg/100gfwt) 31 43 29 20 26 30 39 23

Green soybeans ( 60 days after flowering )were harvested at Sonobe

district.The beans were packaged

perforations.
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Table 5

during cooking for 30 min at

in 30 um polyethylene bags with
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Firmness and Hunter %a values of seed tissues of soyheans

100 C

Cultivars Seed Boiling Time( min )
tissues 0 5 10 15 20 30
Shin- Pod -6.2 -3.8 -0.9 -0.7 -0.2 1.3
tanbaguro Coat -4.1 -1.0 2.1 2.4 1 2.7
Cotyledon -12.8 -11.2 -11.1 ~-10.9 -9.5 -8.3
Firmness (kgf) 3.1 2.1 1.2 1.3 9 )
Otsuru Pod -9.0 -8.1 -5.2 -4.6 -3.1 -2.4
Coat -10.2 -11.0 ~-10.4 -9.3 -8.3 -7.3
Cotyledon -11.4 -10.8 ~-11.2 -10.3 -9.8 -8.1
Firmness (kgf) 4.7 1.3 1.0 0.8 0.9 0.7

Shin-tanbaguro and Otsuru soybean were harvested at Sonobe and

Kameoka district,respectively.

Soybeans were cooked

The boiled beans were

in

(37)
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10 volumes of water for 2 min.

solution at up to 30 min
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Fig. 1 Diagrams of

a) Otsuru cv.

compressive load-time curves of green soybeans

b) Shin-tanbaguro cv.

Green soybeans were cooked in 10 volumes of 0.5% NaC! solution at
100 ‘C for 15 min and were leached in 10 volumes of cold water for

2 min.

(38)
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