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Abstract: The different black beans from Chaoyang, Liaoning Province (HD1), Linyi, Shandong Province (HD2), Harbin, Heilongjiang
Province (HD3), and Yanchuan, Shaanxi Province (HD4) were used as raw materials. Various nutritional components were determined by the
direct drying method, ignition method, and Kjeldahl method. The moisture, ash, total protein, crude fat, reducing sugar, crude fiber, amino acid
composition, fatty acid composition, and anthocyanin content of the different samples were analyzed by combining the amino acid and chemical
scores. The results showed that the nutritional composition of the four types of black soybean was similar; total protein was proportionally the
greatest component and reducing sugar the lowest. However, there were clear differences between the sample groups in terms of content of
individual nutrients. Soluble protein content was greatest in the HD4 group, and HD2 showed the highest level of crude fat, suggesting that black
soybean from these two growing areas are the most suitable for the development of protein and oil products, respectively. Altogether, 16 types of
amino acids were detected in the samples from the four groups; essential amino acids were the most abundant (37%~38% of total amino acid
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content). Methionine and threonine are the limiting amino acids, requiring nutrition fortification or raw material matching to guarantee the

nutritional quality during the process of product development. Five fatty acids were detected in the four groups, and the unsaturated fatty acid

content reached 85.62%~87.1%. The anthocyanidin content, which was found to range from 2.14% to 2.26%, indicates that these black

soybeans are optimal raw material for the development of functional (nutritional) foods. These results provide a reference for further refinement

of processing methods for black soybeans, with the goal of extracting functional components for the development of useful products.
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Fig.1 Appearance of black soybean samples
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Fig.2 Basic nutrient content in the black soybeans
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Fig.3 Soluble protein content of black soybeans
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Table 2 Amino acid composition of the black soybeans (9/100 g)

R HD1 HD2 HD3 HD4

RARE (Asp) 4324012 4.3930.05 4324002 4.3740.07
2> (Thr) 0.7860.00 0.7740.04 0.7740.02 0.8340.04
2 5% (Ser) 1.1640.04 1.1640.06 1.3340.05 1.2440.04
2 (Glu) 5.9040.15 6.2340.18 6.5640.19 6.2440.11
it 2B (Pro) 1.1840.01 1.2540.04 1.2740.01 1.2540.02
R (Gly) 1.360.04 1.3740.07 1.2530.04 1.430.06
AR (Ala) 3.9240.12 4.1240.03 3.8140.06 4.3740.08
HaEE> (Val) 2.1540.05 2.1540.06 2.0040.06 2.1640.02
EREL* (Met) 0.1240.01 0.1140.00 0.1140.01 0.1040.00
FaEE* (lle) 1.4620.01 1.5120.03 1.4820.13 1.5040.00
FRE* (Leu) 3.1740.04 3.2040.07 3.1540.18 3.1040.11
B E* (Tyr) 1.0436.00 1.0420.01 1.0236.06 1.006.03
KA EE* (Phe) 1.9440.01 1.9940.04 1.8540.00 1.9540.04
LAEEL (His) 1.2340.01 1.2340.05 1.1840.02 1.2340.02
HAFE* (Lys) 2.7440.07 2.7040.02 2.6740.01 2.8740.07
HEBR (Arg) 2.5140.03 2.930.04 2.700.05 3.3240.22
TAA 34.9640.31 36.1540.78 35.4840.28 36.9540.11

EAA 13.3840.06 13.4640.26 13.0640.33 13.5140.03
NEAA 21.5740.25 22.69+40.52 22.4240.05 23.4440.14
EAA/NEAA 0.6240.00 0.59+40.00 0.58:40.02 0.5840.00
EAATAA 0.3840.00 0.3740.00 0.3740.01 0.3740.00
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Table 3 Essential amino acid in the black soybeans

o BB HD1 HD2 HD3 HD4 FAOWHO A 4B EEE R
A BB 2223 2030 2057 2101 40 47
AR 61.27 56.67 5343 5468 50 66
ERER 342 290 294 253 35 37

F TR 4161 3980 3954 37.97 40 54
TR 90.34 8434 8416 7848 70 86
KAFB+IAEE 8492 7986 7668 7468 60 93
AR 7808 7116 7133 7266 55 70
B 381.88 355.03 34865 342.03 350 453
x4 B SHERTS . WEEO ML EEEIRIER
Table 4 ASS, CS and EAAL in the black soybeans
BRI EIP S MR
56 IR RINER
HD1  HD2  HD3  HD4 HD1 HD2 HD3 HD4
P RBR 0.56 051 0.51 0.53 047 043 044 045
e 1.23 113 1.07 1.09 093 08 081 083
R 0.10 0.08 0.08 0.07 009 008 008 007
F BRI 1.04 0.99 0.99 0.95 077 074 073 070
R 1.29 1.20 1.20 1.12 105 098 098 091
RAREAEERF 142 133 1.28 1.24 091 08 082 080
HRBR 1.42 1.29 1.30 1.32 112 102 102 104
EAAI 6155 5648 5585  54.10
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Fig.4 Fatty acid content of the black soybeans
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Fig.5 Anthocyanidin content of black soybeans
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