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Evaluation of External Quality of Brand Soybeans
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ABSTRACT Although high nutritional values and conti-
nuous identification of important functional substances of
soybean [Glycine max (L.) Merrill.] promote consumption
of soybean products worldwide, informations on quality of
brand soybean is not enough for consumers. Total of 100
brand soybeans [32 for soypaste and source, 45 black testa
(lage), and 17 black testa (small) or medicinal soybean and
beansprout soybean] were collected at supermarkets and
several external quality factors were analyzed. Brand soy-
beans were marked with the environmental friendly and
intimating words along with soybean (white or yellow),
black soybean (black-, frost-, late frost-, green or inner-
green-), medicinal soybean and beansprout soybean. Among
100 brand soybeans 30% was 1 kg package and 59% was
500 g package, difference between printed and actual weights
of 70% brand soybeans was +1% and weights of 2/3 of
brand soybeans were higher than printed weight. Range of
100 seed weights of soypaste and source, black testa (lar-
ge) and black testa (small) and beansprout soybeans were
23.7~47.8 g, 21.9~44.5 g and 9.5~15.0 g, respectively. Al-
though ranges of 100 seed weights of soypaste and source
and black testa (large) soybeans were similar, 63% of soy-
paste and source were less than 29 g, while 78% of black
testa (large) soybeans were higher than 30 g. Although a-
verage and highest percentages of seeds separated with
6.7 mm sieve were similar with 87.4% and 99.9% for soy-
paste and source soybean and 86.5% and 99.5% for black
testa (large) soybean, respectively, the lowest percentages
were 70.7% for soypaste and source soybean and 14.4%
for black testa (large) soybean. When 100 seed weight was
greater than 35 g, 90% of seeds were remained on 6.7 mm
sieve. On the other hand 100 g weight and percentage of
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seeds remained on 6.7 mm sieve showed significantly po-
sitive correlations [r = 0.7488** for soypaste and source
soybean and r = 0.7874** for black testa (large) soybean
when 100 seed weight was 20~30 g. Based on hilum color
and/or appearance, 76% of brand soybeans collected (more
than 90% in yellow testa soybeans) were found to be mixed
more than 10% with other cultivars or landraces. Foreign
materials such as sand, piece of clothe, wood piece, dead
insects, other soybeans were found in 20% of brand soy-
beans. Average test weight of brand soybeans was 762
g L' with a range of 645~820 g L. Soybeans from local
markets were as good as brand soybeans in 100 seed
weight, uniformity of seeds, weight of foreign materials
and test weight.

Keywords : brand soybean, external quality, soybean

[Glycine max (L.) Merrill ]
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Table 1. Number of brand soybeans classified by utilization and packed area.

Packed area of brand soybeans

Classification

Sum Kangwon Kyonggi Kyongsang Cholla Chungchong  Jeju Others'
Soypaste & source 32 7 4 3 1 13 4
Black testa (large) 45 5 5 7 3 19 6
Black testa (small) 17 4 3 4 1 4 1
Soybeansprout 6 2 1 1 1
Sum 100 16 14 15 6 37 1 11

"Packed area was unknown or soybeans imported from China.
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Table 2. Names of brand soybeans sold at supermarkets.
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Brand name  Simple mark for Mark for

Brand with

Mark for packing place Mark for unreliable

type seed externals packing place intimate words or intimate words expression
Number of
brand soybeans 4 7 16 >3
Table 3. Distribution of weights of packed soybeans collected at supermarkets.
Weight
Classification Sum et (g)
1,000 800 700 500 450 300 200
Soypaste & source 32 12 1 1 16 1 1
Black testa (large) 45 14 2 1 26 1 1
Black testa (small) 17 4 12 1
Soybeansprout 6 1 5
Sum 100 30 4 2 59 3 1 1

TAverage weight of soybeans bought by Doi at local markets was 746 g with a range of 653~852 g.
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Table 4. Distribution of differences between weight of brand
soybean and actual weight.

Difference Number of

(g) brand soybeans Statistics

<2 2 Average difference = 0.34

-2 4 Standard deviation = 1.71

-1 15 Greatest over-weight = 12.0

0 21 Greatest under-weight = 11.0
34
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Table 5. Distribution of 100 seed weight of brand soybeans sold at supermarkets.

100 seed weight Black testa 100 seed weight Soybeansprout or
(g 100 seed’) Soypaste & source (large) (g 100 seed’) black testa (small)
40< 4 (12.5) 6 (13.4) 14< 1 (4.4)
35< 3 (9.4) 13 (29.0) 13< 4 (17.4)
30< 5 (15.6) 16 (35.7) 12< 5 21.7)
25< 18 (56.3) 8 (17.9) 11< 4 (17.4)
20< 2 (6.2) 2 (0.04) 10< 5 (21.7)

9< 4 (174
Average 32.3+6.29 33.845.04 11.6+1.47

"Numbers in the parenthesis is percent in each soybean group.

tAverage 100 seed weight of soybeans from local markets was 32.3 g with a range of 23.4~43.0 g.
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Table 6. Ratios of normal, unmatured, split and infected seeds in brand soybeans sold at supermarkets. (Unit : %)
Soybean group Statistics Normal seeds Unmatured seeds Split seeds Infected seeds
Average 72.2+17.67 13.9+8.84 10.4+8.19 3.5+2.54
Soypaste & Maximum 93.6 43.6 43.6 11.3
source Minimum 12.8 32 1.3 0.0
CV. (%) 24.5 63.7 8.2 72.4
Average  653+1321  17.3%6.60 17.3+6.60 0.140.48
Black testa Maximum 86.9 337 33.7 2.6
(large) Minimum 325 6.6 6.6 -
CV. (%) 325 6.6 6.6 476.0
7 Average 8754611 6.243.05 584319  05:l12
Soybeansprout Maximum 98.1 12.9 12.9 33
or black testa o
(small) Minimum 743 1.0 1.0 -
CV. (%) 7.0 48.9 55.5 229.7
Average 195.8+3.74 1.7+1.87 0.9+1.15 2.8+2.85
Soybeans Maximum 99.4 0.8 3.8 8.3
from local o
markets Minimum 87.1 0.0 0.0 0.0
C.V. (%) 39 157.7 126.9 101.1
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Table 7. Apparent ratio of mixed soybeans of brand soybeans sold at supermarkets.

Mixed soybeans

Soybean groups

None <20% 20~ 50% 50%<
Soypaste & source 3 (9.4)Jr 16 (50.0) 6 (18.7) 7 (21.9)
Black testa (large) 15 (33.3) 22 (48.9) 6 (13.3) 2 (4.5)
Soybeansprout or
black testa (small) 6 (26.1) 8 (34.8) 6 (26.1) 3 (13.0)
All packed soybeans 24 (24.0) 46 (46.0) 18 (18.0) 12 (12.0)
"Numbers in the parenthesis is percent in each soybean group.
Table 8. Frequency of foreign materials separated from brand soybeans sold at supermarkets.
Foreign materials
Classification Number of Clothes t
samples None Other crops Sands and thread Dry stem Insects Others
Soypaste & source 32 16 3 3 2 ! 0 8
yp (100.0)" (50.0) 9.4) (9.4) (6.2) (3.0) (0.0) (25.0)
45 31 2 2 2 1 7 2
Black testa (large) 9 g (68.9) 4.3) (4.3) 4.3) 2.2) (15.7) (4.3)
Soybeansprout or 23 17 0 0 0 0 0 6
black testa (small)  (100.0) (73.9) (0.0) (0.0) (0.0) (0.0) (0.0) (26.1)
Total 100 64 5 5 4 2 7 16

"Number in the parenthesis is percentage for each soybean group. *Others include unidentifiable small materials.
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Table 9. Ratios of different seed size separated with sieves of brand soybeans sold at supermarkets.

Percent of seeds scparated with sieve (%)

Classification Statistics
>6.70 mm >6.35 mm >5.60 mm <5.60 mm
Average 87.4+8.99 6.3+£5.82 5.1+4.08 1.1£1.03
Soypaste & Maximum 99.9 29.3 12.6 3.6
source Minimum 70.7 0.0 0.0 0.0
C.V. (%) 10.3 91.8 80.0 91.6
Average 86.5£15.37 5.6+4.98 6.7+£9.48 1.2+1.50
Black testa MaXimum 996 27.9 55‘3 59
(large) Minimum 14.8 0.4 0.0 0.0
CV. (%) 17.8 88.6 141.0 128.0
Average 87.6+14.64 6.3+ 5.6£7.88
Soybeans Maximum 100.0 209 17.9
form local .
markets Minimum 59.7 0.0 0.0
C.V. (%) 16.7 105.7 139.8
>5.00 mm - >4.OVO mm >3.35 mm <3.35 mm
Soybeansprout Average 57.9+15.77 40.6+14.92 1.5+1.14 0+0.07
or .
black testa Maximum 92.5 70.2 4.6 0.2
(small) Minimum 28.0 7.3 0.2 0.0
CV. (%) 27.3 36.7 77.5 168.7




GHEIX|{KOREAN J. CROP SCl.), 52(3), 2007

246
10
g 100 o % s °
o R
L &
3 o
2% 0 w0 © ®
SE °<> % o
@ ©. %
5L o ©
2 OFf
cz < %
i °g ° r=0.7488
(o]
a <o
ot o
&0 ; . ; .
0.0 2.0 0.0 35.0 4.0 45.0
100 seed weight (g)

50.0

120
100 (e o]
0 @g
8T o
s 0 0®
8§ 80 Co [e]
ww
8E oo oo
©
g~ 60r
52 &
55 w0 -
= 0.7874
a.
20
o)
0 ; .
200 250 300 350 400 450 500
100 seed weight (g)

Fig. 1. Relationships between 100 seed weight and percent of seeds separated with 6.70 mm sieve in yellow soybean (left)

and black soybean (right).

Table 10. Test weight of brand soybeans sold at supermarkets.

. . Statistics (g L'l)
Classification - —
Average Maximum Minimum Sd. CV (%)
Soypaste & source 747 786 712 17.1 23
Black testa (large) 763 820 645 28.8 38
Black testa (small) 785 810 746 14.6 1.9
Soybeansprout 765 789 750 16.3 2.1
All packed soybeans 762 820 645 25.6 34
Soybeans from markets 753 768 741 9.7 1.3
Table 11. Average, the highest and the lowest prices of brand soybeans sold at supermarkets. (Unit: Won/kg)

Soybean Soypaste & Black testa (large) Black testa Soybeansprout Soybeans from
groups source Green cotyledon Yellow cotyledon (small) local markets’
Average 7,320 10,726 8,695 7,821 8,280 5,067
Highest 14,750 14,600 13,000 11,800 9,560 8,230
Lowest' 3,600 5,300 3,600 5,230 7,000 3,736
Lowest’ 4,800 6,000 5,000

"The lowest price excluding soybeans imported from China.
*prices converted from won/doi to won/kg for both yellow soybeans and black soybean with green cotyledon.
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